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IT HAD TO HAPPEN. • • 
The new HITACHI PEACH out-performs any small business/personal system 

you may now be considering, but only costs $1495 plus sales tax if applicable. 

Includes numeric key pads, ten programmable function keys (5 with shift), clock, speaker, 
the power of 6809 CPU, (RS 232 Centronics, light pen, audio, video) connections, six 

expansion slots for peripherals, 32k to 96k RAM, 24k ROM, advanced MICROSOFT BASIC, 
machine language, complete documentation, main frame TERMINAL capabilities, 640 by 
200 dot byte-addressable graphics, eight colours, upper/lower case, 40/80 columns and 

much more. Monitors, diskette drives, hard disks, CIS-COBOL, PASCAL, FORTRAN, etc. are 
also available to complement the high standards and the unequaled quality of this, the most 

powerful small computer in the world. 

THE WORLD'S MOST POWERFUL SMALL COMPUTER IS THE WORLD'S BEST: 

• COLOUR GRAPHICS TERMINAL FOR YOUR 
EXISTING "MINI" OR "MAIN FRAME". 

• NETWORKING SYSTEM. 
• EDUCATIONAL SYSTEM. 
• SMALL BUSINESS SYSTEM. 
• WORD PROCESSOR. 
• COMMUNICATION SYSTEM. 
• ALL OF THE ABOVE. 

CALL OR WRITE FOR NEW BUSINESS 
BROCHURE, COMPLETE SOFTWARE LIST, 
AND ANY OTHER NEEDED INFORMATION. 

THERE ARE NOW OVER FIFTY PROFESSIONAL 
HITACHI DEALERS ALL ACROSS THE NATION. 

LIGHT PENS, PAL CARDS, JOYSTICKS, 
AND CP!M ARE NOW AVAILABLE 
AS IS SOFTWARE, FORMERLY 
AVAILABLE ONLY ON PEACH'S 
MOST POPULAR RIVAL. 

A VAILABLE SOON! 
HALF MEGABYTE "POCKET FLOPPY" 

411,. • 

Delta — Australian Distributors fol'll"Hsitchi Personal Computers 
4th Floor, 520 Collins Street, Melbourne. 03-62 2008. HITACHI 

Dealer enquiries welcome. 



Galloping guru Les Hell puts 
sonic more business mach-
ines through their paces on 
page 25 — starting with the 
Apple III. 

In answer to all your ques-
tions, we look at entry-level 
computing — do you start with 
a ready-to-roll consumer spe-
cial, or go for do-it-yourself 
power? Find out on page 20. 

We've had a closer look at the 
Panasonic 	,I113000, 	sup- 
posedly a fully software-
compatible 'brother' to the 
11311 PC. Page 34. 

      

Vour 	 computer 

 

       

       

       

       

       

      

Vol 2, No 1. July 1982. 

ncoo5 

6 
Your Computer News 
Our roundup of the latest in 
software and hardware, new 
and upcoming releases and 
happenings in the world of 
microcomputers. 

34 
Almost A Copy... 
YC has put Panasonic's sup-
posed IBM clone to the test—
and discovered a few inter- 
esting 	incompatibilities. 
Here's what we think. 

Feature5 
20 
VIC v Microbee v Super 80 
Entry-level computing under 
the microscope. Too many 
people have asked us which 
of these to buy for us to ig-
nore it. We look at all three in 
an attempt to help you make 
up your mind. 

40 
Commodore Conversion 
How they turn a Fat-40 into 
an 8096 without too much 
trouble at all. 

47 
Justifying Computing 
A reader's answer to that 
question you've been asking 
yourself — why should I get 
into computers? 

83 
Pocket Programs Special 
As promised last month, here 
is a continuation of our 
special devoted to pocket 
programs. 

bu5ine55 
25 
Business Machine Survey 
Part 3 of our detailed run-
down of business micros. 
This month we look at two 
state-of-the-art 	operating 
systems — OS-9 and Turbo-
DOS — and review three 
machines: 
• Apple III 
• Vector 3005 
• IMS 5000SX 

60 
Case History 
Our series on business 
people, computers in busi-
ness, and how they use them. 

For beginner5 
35 
Your Computer Clinic 
This is where we set out to 
solve your problems — and 
try not to create more for you 
in the process... 

54 
Basic For Birdwatchers 
Part IX of Les Bell's instruc-
tional series on BASIC. This 
month, he uses binary sear-
ches to develop our tele-
phone directory program. 

71 
Understanding Assembler 
Les Bell develops his series 
on 8080 assembly language 
programming. 

38 
A FLEXible OS 
A detailed look at FLEX, an 
excellent operating system 
for the 6809 processor as  

used in Tandy's Colour Com-
puter and the Hitachi Peach. 

44 
At Home With Negus 
An owner report on the Atari 
400 — it's making two people 
happy in this household... 

62 
Divine Digicard 
An excellent new locally de-
signed and built 80-column 
card for the Apple. 

66 
Star Fighter 
An owner report on an all-
action offering for the Sor-
cerer. It sounds exciting! 

78 
Print It! 
A quick look at two popular 
printers: 

• Epson MX80 
• Centronics 739 

dapartment5 
64-93 
Popular Systems 
In fact, they're becoming too 
popular — we couldn't fit 
some in again this month! At 
least Atari made it back in this 
time, after being squeezed 
out of the last issue. We'll be 
introducing some new col-
umns soon, too — watch this 
space... 

98 
Readers' Services 
Want to contribute a story, 
write a program, ask a ques-
tion, subscribe, sue us or ... ? 
Read this first. 
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editorial 
I won't be popular for what I have to say here, but it really is time to bite the bullet and 

comment on something I feel is important to our readers — especially the newcomers. 
Prospective and current computer owners and users rely heavily on newspapers and 

magazines for information on products and techniques which will make their systems 
operate more smoothly and efficiently. The computer press therefore has an important part to 
play in the dissemination of information from the manufacturers and software houses to the 
users. 

Why, then, is computer journalism generally treated as an outgrowth of financial or general 
reporting, when users are increasingly in need of solid technical information? The results are 
so often confusing, misleading or just plain wrong. 

Let me give you an example: most writers have not yet realised that there are two distinct 
CP/ M operating systems: CP/M-80, the older version for 8080-, 8085- and Z-80-based 
computers, and CP/M-86, which runs on the Intel 8086 and 8088 processors. Although there 
are similarities in style of design and operation, the two are fundamentally different. 

The result has been confusion on the part of many readers, who have mistakenly believed 
that software written for CP/M-80 will run under the CP/M-86 operating system. It cannot: 
the two operating systems run on completely different machines. Software cannot be 
transported between the two without some extensive, and quite tricky, rewrites. 

I could point to many other examples: confusion of gigabytes with megabytes in describ-
ing mass storage; reviews of products that will never be released on the Australian market; 
and uncritical repetition of manufacturers' claims — claims which would often cause even 
the comparative neophyte to raise his eyebrows quizzically. 

The basic problem, dare I say it, is the simple lack of computing expertise amongst the 
computer press. Of all the computer writers in Sydney, only one — outside this magazine —
actually owns and uses a computer. In two offices we have four computers. We call that 
'putting your money where your mouth is'. 

Technology may well be difficult to understand, and it is tempting to avoid the jargon, but 
when it comes to the crunch, a computer is a complex piece of equipment, and a well-
in formed owner/user is much farther ahead of the game. With a little reading, it is possible for 
a user to be more aware than his equipment supplier, avoiding the trap of being 'locked in' to 
one source of software — perhaps the most common pitfall for the novice. 

The computer press has a responsibility to provide the user with technically accurate, 
comprehensive information on which to base well-informed business and personal deci-
sions. Only in Australia is the trend towards a less technical and 'de-jargonised' computer 
press. In the US and UK, writers and users are getting down to nuts and bolts with a resultant 
healthy attitude towards the adoption of new technology. 

One user has stated 'Don't buy a computer unless you are willing to learn enough about 
computer hardware and software to fix minor problems yourself'. I could paraphrase that to 
'Don't write about computers unless you have learned enough about computer hardware 
and software to fix...' or perhaps more to the point, 'Don't write about computers until you've 
bought one'. 

Editor: Les Bell 
Art Director: Michelle Mabbott 
Advertising Manager: David McDowell 
Managing Editor: Matt Whelan 
Office Services: Joy Quinn 

CONTRIBUTORS: Australia — Brendan Akhurst, Shane Andersen, Dr John Barrett, John Batty, Bill Bolton, Paul Beaver, David Brudenall, 
Geoff Cohen, Errol The Cat, Frank Linton-Simpkins, Bref Ruhl, Peter Sandys, R G Stevenson, Greg Stringer, Keith Stewart, Fred Symes, 
Leon Yendor. New Zealand — Peter Isaac. UK — Peter Docherty. United States — Daniel Montague. US news items via The Source, from 
Hamsource public files created by Dwight Ernest (TCU366, New York) and W5YI, Fred Maia. 

YOUR COMPUTER is published monthly by Eastern Suburbs Newspapers, under licence from Motor Word Pty. Ltd. Printed by ESN — The Litho Centre, Waterloo, NSW. OFFICES: 
Editorial and Advertising, 140 Joynton Ave. Waterloo, NSW. Phone (02) 662-8888. Postal Address: PO Box 21, Waterloo 2017. PUBLISHER: Michael Hannan. Typeset by Hughes 
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on copyright, contributions, reader services and subscriptions. 'Recommended and maximum price only. ISSN 0725-3931. Source Mail: Les Bell TCY314: Matt Whelan TCY267. 
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the affordable computer 
Vector computers provide you with capabilities associated with more expensive computers. 
Computers that required their own offices, and amenities. Fussy about the heat and greedy on power. 
A Vector Economy Sized Computer is happy on a desk top and only requires power from a three pin plug 
outlet. 
A Vector computer has a good memory for detail, allowing day to day information to be stored. Vital 
information which could affect your business. 
Other duties include working out an annual budget ... previous period comparisons ... projections ... 
pricing strategies ... financial planning ... estimating ... Tax returns. 
A Vector computer can handle all your correspondence. Keep tabs on your inventory. Tell you how much 
your debtors owe you. How much you owe your creditors. 
A Vector computer can expand when your business expands. You can start off with as little as 630,000 
characters of storage and expand up to 128 million characters. For a purchased price less than $5,000.00 
or a leasing payment starting at $30.00 per week, 
You can't afford to be without a Vector Economy Sized Computer. 

VECTOR 
Economy Sized Computers  

Dicker Data Projects Pty. Limited, 78 Captain Cook Drive, Caringbah, N.S.W. 2229 (02) 525 2122 
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Modem Breakthrough 
DICK SMITH Electronics is 
about to release a modem 
which will turn the market up-
side down, and open up the 
world of electronic communi-
cations to a lot more people. 

The Australian designed 
and manufactured unit is the 
country's first fully approved 
discrete 	direct-connect 
modem — and it will sell for a 
staggering $169! 

It will be available in Dick 
Smith stores within six 
weeks. 

The unit, designed by for-
mer Electronics Australia 
editor Jamieson Rowe (now 
DSE technical director), has 
Telecom approval and comp-
lies with CCITT recom-
mendation V.21 — which 
simply means it's both legal, 
and compatible with modems 
in current use. 

Owners may have to pay a 
further cost for Telecom in-
stallation — an extra plug —
but even so it dramatically re-
duces the price of communi-
cations. Currently, computer  

users have only a choice bet-
ween a $500-plus (annually) 
rented modem from Telecom 
and acoustic couplers at up 
to $400. 

The Dataphone, as the 
new modem is called, should 
provide far superior perform-
ance to the coupler method at 
much lower cost. It is a true 
full-duplex 300 baud direct-
connect unit. Connection is 
standard RS-232C, it has 
switch selection for answer/ 
originate and voice/data, 
there is a carrier-detect indi-
cator, and it comes with an 
approved power supply and 
manual. 

Oops...Someone 
Slipped 
YOU can't win them all, as we 
keep telling ourselves while 
we're waiting to win one... 

Last month we carried a re-
view of Imagineering's Digi-
tek PAL colour card for the 
Apple, in which we had a gen-
eral rave about the brilliant 
low prices of the Digitek 
range. 

Only problem is, the prices 
we used were all wrong! 

While the sentiments ex-
pressed — we were glad to 
see some quality inexpen-
sive peripherals for the Apple 
— still stand when you com-
pare the Digitek boards to 
others sold here, the exact 
figures don't. 

These are the real prices 
(which still represent good 
value): Z80 card $255, 16K 
add-on RAM $179, parallel 
interface with graphics $180, 
serial interface $180, PAL 
card (with RF modulator) 
$215. 

Software Sales Tax 
SENATOR John Siddons 
has called on the Treasurer 
to consider exempting com-
puter software from sales tax. 

Senator Siddons, the Aust-
ralian Democrats' spokes-
person on the Treasury, said 
the industry uses Australia's 
technological skills, is labour 
intensive and that Australia is 
rapidly acquiring a high inter-
national reputation for the qu- 

ality of its computer software. 
Questioning the Govern-

ment's Senate spokes-
woman on the Treasury, 
Senator Dame Margaret Gil-
foyle, Senator Siddons said 
that for many years the Gov-
ernment has classified soft-
ware as a service and not a 
good. 

"In this way the Govern-
ment was able to discriminate 
against the software industry, 
refusing it research and de-
velopment grants, grants-in-
aid and tax incentives," he 
said. 

"But recently the Govern-
ment seems to have decided 
software has suddenly be 
come a good and thus should 
be liable to sales tax. 

"But recent indications are, 
that on the contrary, the Gov-
ernment might seek sales tax 
retrospectively for the last 
three years. There is clear 
evidence that the Taxation 
Office has consistently in-
formed many companies 
over a period of years that 
sales tax was not payable. 
My inquiries have revealed 

Fairlights For Japan 
SYDNEY'S Fairlight Instru-
ments has announced the 
signing of a marketing agree-
ment for its Computer Musi- 
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cal Instrument (CMI) with a 
major Japanese company. 

The agreement, initially 
worth $250,000, is with the 
giant Matsushita Electric 
Company which manufac-
tures brands such as Nat-
ional Panasonic, Technics 
and JVC. 

According to a Fairlight 
spokesman, the deal repre-
sents the first sale of Austra-
lian designed and manufac-
tured microcomputer-based 
systems with specialised per-
ipherals and software to that 
country. The CMI uses four 
Motorola microprocessors in 
its architecture. 

Fairlight's CMI is recog-
nised as a world IeadeyJ9 the 
field of electronic musical in-
struments. The dual micro-
processor CPU and wave-
form manipulation techni-
ques were developed after 
initial work by Creative 
Strategies. 

Current users of the sys- 

tem include Stevie Wonder, 
Barry Gibb, Paul McCartney, 
Led Zeppelin, Herbert Von 
Karajan (Berlin Philharmonic 
Orchestra), Fleetwood Mac, 
Kraftwerk and Yes. 

Total export sales since the 
system was launched eigh- 

teen months ago have now 
reached $2 million in end-
user value. 

For further information 
contact Fairlight Instruments 
at 15 Boundary Street, Rush-
cutters Bay, 2011. Tele- 
phone (02) 331 6333. 	E 
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that as early as 1979 at least 
one Taxation Office had 
changed its mind, but that 
fact was not made widely 
known. 

"It is incredible — and 
grossly unfair — that tax-
payers in one part of Aust-
ralia should be paying a tax 
when taxpayers elsewhere 
are not. Yet companies which 
were not paying the sales tax 
on software had their books 
checked by officers of the Ta-
xation Office and passed as 
totally valid. 

"The new interpretation 
can thus be viewed as a new 
tax imposed without the con-
sent of Parliament, without 
public debate, without more 
than an administrative 
appeal and furthermore, with 
provision for three years re-
trospectively." he said. 

Senator Siddons also criti-
cised recently issued guide-
lines on the subject from the 
Taxation Office. These, he 
said, reflected the unfamiliar-
ity of the Taxation Office with 
the issue and the practice of 
the software business. 

"Sales Tax on software is a 
tax on knowledge and we will 
fight it in every way we can." 
he said. 

Sinclair Software 
AXIOM Software has 
announced the release of 
several new products for the 
ZX81 owner. The first is a 
book, The ZX81 Pocket 
Book, which contains many 
examples of programming 
using ZX81 BASIC. 

Areas such as memory re-
duction, efficiency considera-
tions, string techniques and 
simple machine code are 
covered. There are useful 
subroutines and programs 
both for the 1K and for the 
16K machines. 

One of the most interesting 
programs is one to play an 
Adventure style game. This 
game is run by an 'adventure 
interpreter' and it is explained 
how to set up your own ad-
venture.  

Media Storage Units 
TWINLOCK Australia has 
launched a range of storage 
units for flexible diskettes. 

A variety of units is avail-
able for both 13cm and 20cm 
diskettes. 

The range includes flip-file 
binders for housing up to 20 
diskettes, desk files with a 

Along with the book is a 
companion tape, The ZX81 
Pocket Book Tape. This is 
priced separately and con-
tains all of the code in 
the book, plus some extra 
programs. 

ZX81 Adventure 1 is a tape 
containing three separate ad-
ventures all based on the 
format used in the pocket 
book. The games are Greedy 
Gulch, Pharoah's Tomb and 
Magic Mountain. They range 
from puzzling through to very 
hard, but there is an instruc-
tion program on the tape so 
you aren't left in the dark 
totally. 

For further information 
contact Axiom Software at PO 
Box 168, Carlton 3053. 

Sales Seminars 
A NOTE to struggling compu-
ter stores and salesmen: with 
the recession now being offi-
cial, and with the big compu-
ter companies (IBM, DEC, 
ICL, Wang, and so on) com-
ing into the market, there is  

capacity of either fifty or thirty 
diskettes and desk easel bin-
ders whose capacity, particu-
larly in the 13cm size, can ex-
ceed sixty diskettes. 

For further information con-
tact Twinlock Australia at Box 
221 Cheltenham, 3192. Tele-
phone (03) 584 4000. 

only going to be room for pro-
fessionals. There will also be 
a lot of lean and hungry 
salesmen around. 

Recently we came across 
a book called How to Master 
the Art of Selling, by Tom 
Hopkins. Normally sceptical 
about books which people re-
commend ('This book will 
change your life...'), we 
thumbed through this one, 
then read it. 

It really is what it claims to 
be — if you follow the instruc-
tions given in this book, you 
can be a top-earning sales 
professional. 

Hopkins is president of 
Champions Unlimited, a 
sales training company now 
turning over in excess of $80 
million a year. A millionaire at 
27, he achieved his pheno-
menal success at selling real 
estate — eight hundred 
homes in seven years. 

He now holds seminars for 
12-15,000 people each 
month, charges $10,000 a 
day and works three days a 
week, 50 weeks a year. 

His book outlines simple 
techniques 	which 	will 
improve a sales person's 
performance — some of 
them known for years, some 
of them new wrinkles — such 
as handling objections, how 
to pre-plan presentations, 
and the G.O.Y.A. principle 
(Get off your backside, Get 
out into the field and Get to 
work). 

Hopkins will be in Australia 
to present seminars in Bris-
bane (August 16), Sydney 
(August 19) and Melbourne 
(August 24). At only $65, 
these seminars could be a 
great investment. Further de-
tails from Tom Hopkins 
Champions Unlimited, PO 
Box 650, Double Bay NSW 
2028, or ring (02) 36 7724, 
(03) 690 7900 or (07) 
376 1314. 

By the way, Hopkins' 
clients include IBM, Tandy 
Corporation, 	Storage 
Technology and others; if 
those guys outsell you, don't 
say we didn't warn you! r 

Diablo 400-Character 
Daisywheel 
A DAISYWHEEL printer that 
can print over 400 different 
characters from the one print-
wheel has been released in 
Australia by Mitsui Computer 
Systems. 

Designed and manufac-
tured by Diablo Systems, for 
whom Mitsui is sole Austral-
ian distributor, the new prin-
ter is designated the model 
630 ECS (extended char-
acter set). 

It utilises printwheels that 
contain two rows of 96 char-
acters each, providing a 
basic set of 192 characters 
and symbols. 

By combining these, as 
many as 250 additional char-
acters or graphics can be 
constructed using the newly 
designed Diablo printer car-
riage which provides auto-
matic vertical movement bet-
ween the rows. 

For further information con-
tact Mitsui Computer Systems 
on (02) 929 9921. 
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New Agencies 
COMPUTERS GALORE, the 
microcomputer shop in Syd-
ney's Neutral Bay, has ac-
quired two new computer 
agencies to strengthen its 
line-up of business com-
puters. 

The shop, which has oper-
ated successfully since last 
December as an Apple deal-
ership, has added the Adler 
business system and Os-
borne portable computers to 
its range. 

Manager Steve Colman, 
himself a businessman of 
over 20 years experience, 
believes Computers Galore 
is Sydney's leading indepen-
dent computer shop catering 
for the businessman. 

Computers Galore Is run-
ning free evening seminars 
on program packages for 
specific trades, professions 
and businesses. 

For further information  

contact Steve Colman on 
(02) 908 2355. 

Anderson Terminal 
ANDERSON DIGITAL Equi-
pment, one of the largest per-
ipheral equipment suppliers 
in Australasia, has released 
its own terminal to compete 
for a large share of the DEC 
terminal user market. 

A compact and lightweight 
ANSI 3.64 video display ter-
minal, the ADE100 is aimed 
directly at the DEC VT100 
market, believed to be one of 
the biggest in this country. 

ADE claims its new product 
arose from the need for a 
more cost-competitive pro-
duct than the DEC VT100. 

In addition to the basic 
DEC-VT100/-fl features, the 
ADE100 provides 12 pro-
grammable function keys that 
can each store up to 20 user-
defined characters. 

The ADE100's convenient 
SETUP mode allows the user 
to view all operation paramet-
ers in plain English. An oper-
ator can simply key through 
these parameters to adjust 
brightness, turn cursor blink 
on or off, set baud rates, and 
so on rather than having to 
adjust knobs or switches. 

For further information 
contact Anderson Digital 
Equipment at 14 Whiteside 
Road, Clayton, 3168. Phone 
(03) 544 3444. 

The US Mail 
USERS OF The Source can 
now send letters to any ad-
dress in the USA direct from 
their office or home com-
puter. 

Until recently, Source 
users could send and receive 
electronic mail from other 
members by 'posting' it to the 
recipient's electronic mail- 

box for him to receive the next 
time he was on-line. 

Now you can send a hard-
copy letter to the USA elect-
ronically by using The 
Source's Mailgram facility —
the letter will be delivered to 
almost any address in the the 
following day. 

Typical charges are $5 for 
up to 100 words, and $6 for 
between 100 and 200 words. 

This facility will be of great 
use to business-people with 
the need for fast, efficient 
mail delivery to the USA 
when the recipient does not 
have access to telex, and 
without resorting to the ex-
pense of overseas cable 
messages. 

For further information on 
Mailgram, and the 2200 other 
services of The Source, con-
tact Seahorse Computers at 
Camden, 2570. Telephone 
(046) 66 6406. 

Sydney 887 7111 

With new models about to arrive in our warehouse, it is imperative 
that we immediately clear limited stocks of our current Paper Tiger 
445 dot matrix printers. Printers that offer 80, 96 or 134 characters 
per line options, speeds of 120 cps inst, graphics capabilities and 
RS232/Centronics parallel. 
So for a limited time period we are offering the incomparable 445 
printers at an unbeatable unit one price of $586 inc. tax, from the 
AWA terminal centre in your state. 
So to ensure your delivery of Paper Tigers at this once only special 
price, call us today. 

Melbourne 529 4133 Brisbane 36 0256 Adelaide 79 9582 Perth 321 9334 
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Not even Superman is faster than 
this speeding BULLET! 
• FULLY ASSEMBLED AND TESTED. 
• 4 mhz Z-80 A. 
• 1 28k RAM configured as two 48k banks, a 16k block com-

mon to both banks, (perfect for MP/M) and the remaining 16k 
implemented as a transparent disk cache buffer. 

• DMA disk controller supports up to four 8"; AND four 5" 
drives simultaneously in single and double density, single 
and double sided. 

• Utilising DMA for sector deblocking (memory to memory 
moves) makes disk operations more than 10 times faster 
than conventional CP/M implementations. 

• DMA channel available for use by all peripheral devices. 
• Keyboard type ahead buffer functional even during disk The 'BULLET' Single Board 

transfers. 	 Computer.  

• Access to the internal buss for future expansion is via a 50 pin header. 
• Transparent bootstrap ROM enables booting from 5" or 8" disks. 
• PIO device provides 2 parallel ports implemented in firmware as a single 

Centronics interface. 
• 2 Asynch serial ports with full RS-232 handshaking and speeds to 38,400 BPS. 
• Winchester interface provided (IMI compatiable). 
• Vectored priority interrupts available. 
• Real Time Clock. 
• Requires only 5 Volts at 1.5 Amp. All other required voltages are generated on 

board. 
• Size ... same as this page. 
• Fantastic value at only $995.00 (plus sales tax). 

Fully configured CP/M 2.2 to suit the 'BULLET' includes extra features for auto sens-
ing drive density and single/double sided operation. The enhanced CCP adds new 
features to CP/M and improves some of the old ones. The iobyte is fully imple-
mented. 
We can supply the 'BULLET' in a wide range of complete systems with 8" or 5" 
drives, terminals and printers. 
Dealer inquiries welcome. 

STOP PRESS We have just been appointed Australian distributors for `Dr Dobbs'. 
Send for subscription rates. Dealer pricing available. 

Archive Computer Services Brisbane 
P. 0. Box 13, 23 Wagner Road, Clayfield, Qld 4011 (07) 262-2911 

Telex 44187 ARCHIV 
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SEAHORSE COMPUTERS 
10 MITCHELL ST, 
CAMDEN, NSW 2570. 
TELEPHONE (046) 66-6406 

Authorised apple Dealer 
& Service Centre No 88X061 

THE PROFESSIONALS 
COMPUTERS FOR 

• SCIENTIFIC 
• COMMUNICATIONS 
• ENGINEERING 
• FINANCIAL MODELLING 
• BUSINESS & 
• EDUCATION 

CompuStat Present two outstanding 
INVESTMENT books for Micro users 

TRADING COMMODITIES BY MICROCOMPUTER 
Undoubtedly one of the finest texts ever written if you wish to 
program your own micro. Not only does the author review and 
explain Commodity Trading in detail but he also provides 15 
progam listings in Radio Shack Basic, covering important areas 

such as Trading Methods, Data Storage, Graphics, Testing, etc $79.50 
TECHNICAL TRADING SYSTEMS FOR COMMODITIES AND STOCKS 

Over 200 pages filled with practical and systematic descriptions of 82 
Technical Trading Methods. A step by step worksheet is included in 

the majority of cases, allowing facile programming. Almost all the 
noteworthy systems ever used are summarised $79.50 

SPECIAL OFFER: Order both texts, DEDUCT 15%. Bankcard accepted. 
Catalogue of software and texts available. 

CompuStat, PO Box 52, SEATON, SA 5023 
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Engineering Apples 
ANALYSE a model of the 
Sydney Harbour Bridge with 
its 85 nodes and 168 main 
members in only eight min-
utes — that was the demonst-
ration used by Seahorse 
Computers' Engineer/Pro-
grammers at a recent sym-
posium held at the School of 
Civil Engineering at NSW 
University. 

Seahorse was the only 
company able to demon- 
strate 	actual 	working 
programs which not only car-
ried out serious compu-
tations at computer speed, 
but were able to produce 
proper plots and diagrams of 
their data instead of reams of 
hard-to-follow figures. 

The diagrams are prod-
uced on a range of plotters 
ranging from $1100 tabletop 
models to the full-sized 
Hewlett-Packard 7580A. 

Plotters driven by main-
frame computers have 
become common in many 
large civil and structural en-
gineering offices. These en-
able data, plans, and contour 
information to be worked 
upon and the results sent to 
the X-Y plotter for the produc-
tion of diagrams, plans and 
soon. 

Seahorse Computers and 
civil engineering specialist, 
Dr Peter Bloomfield, have 
been doing development 
work for their local council, 
Camden, which uses Apple 
computers in its Civil Engin- 

eering Department. This ex-
tension involved interfacing 
the Hewlett-Packard plotter 
to Apple Computers to run 
roadworks, contour and 
drainage programs. 

An Apple system, running 
under BASIC, CP/M, 
MBASIC, Pascal, COBOL or 
Fortran can handle large 
amounts of data and can cost 
less than firms pay for a dumb 
terminal. The advantage of 
the self-contained Apple is 
that it is available all the time. 

Because the programs 
have been written in a CP/M 
environment, they are trans-
ferable to a number of diffe- 

rent types of computers, 
ranging from the Apple to. 
Prime systems. The latest 
sale has been on an Archives 
computer, chosen by a coun-
try surveying company be-
cause of its rugged reliability. 

For further information 
contact Seahorse Computers 
of Camden, NSW. Tele- 
phone (046) 66 6406. 	E 

Moving House 
SYDNEY'S Microcomputer 
House has moved after 14 
months in Regent Street to 
much larger premises in 
Abercrombie Street, Chip- 

pendale. 
The move results from in-

creased sales of business 
and home computer sys-
tems. The new Microcompu-
ter House has two show-
rooms so that business 
system sales can be sepa-
rated from home computers. 

With the increase in size, 
the company will be expand-
ing its range of products and 
the already extensive range 
of software. 

For further details visit 
the Microcomputer House at 
116-120 Abercrombie Street, 
Chippendale, or phone (02) 
698 7866 or 698 7076. E 
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THE PERSONAL AND 
PROFESSIONAL • illappla 

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 	  $100 
• French Tutor 	  $100 
• Spelling & Speed Reading 	  $75 
• Australian Geography Tutor 	  $100 
• The Universal Tutor 	  $100 
• 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 	  $100 

Lothlorien Farming 
Cultivating New Concepts 

G.P.O. Box 1033, Sydney 2001 
Phone: (02) 436.3122 

   

❑ Bankcard 
❑ Cheque ❑ 

❑ American Express 
Money Order ANI  RICAN  
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Name 	  

Address 	 P/C 	 

Card No 	  

Exp. Date 	Signature 	  

Please circle required software, sign and return form 
YC 13 

Melbourne Paperwork 
SYDNEY 	headquartered 
Paperwork Systems (PSI) 
has opened a Melbourne of-
fice to provide marketing and 
support services for the 
company's southern region 
marketplace. 

Paperwork Systems activi-
ties within the region will 
be based on its range of 
PIICION, Datapoint and BTI 
hardware together with turn-
key systems for broadcasting 
and television, advertising 
agency, publishing distri-
bution and cable television 
systems. 

Paperwork Systems' Melb-
ourne office will be located on 
the 6th floor of 3 Bowen Cres-
cent, South Melbourne. Its 
telephone number will be 
(03) 267 7555. 	 C 

Getting Sirius 
A NEW low-cost personal 
computer for business has 
been introduced by Barson 
Computers in Melbourne. 

Known as Sirius 1, the 
machine combines a fast and 
powerful 16-bit microcompu-
ter with up to 896K of internal 
memory at a starting price of 
$5295 plus tax. 

Barson Computers is bet-
ter known to dealers around 
Australia by the company's 
old name, Consolidated Mar-
keting Corporation, the dis-
tributor of the well publicised 
Acorn BBC microcomputer. 

Sinclair Equipment Aust-
ralasia, a wholly owned sub-
sidiary of Barson Computers, 
is also well known as the dis-
tributor of the Sinclair ZX-81. 

Glenville Homes, one of 
Australia's largest privately 
owned building companies, 
is providing financial backing 
for Barson Computers. 

For further information 
contact Barson Computers at 
86 Nicholson Street, Abbots-
ford, 3067. Telephone (03) 
419 3033. 	 C 

Getting To Know You 
DICK SMITH has launched a 
book which "takes the mys-
tery out of computers, and ex-
plains how the average per-
son, with no technical know-
ledge, can use and enjoy 
them". 

These words, from the 
cover, set out to explain what 
this new title is all about. 

Even with the huge num-
bers of computer books and 
magazines around today, 
Dick says he couldn't find any-
thing simple enough for the 
layman to understand. So, in 
association with Horwitz Pub-
lications, he set out to produce 
a book which anyone can 
read and understand. 

The $6.95 book is available 
from all Dick Smith Electronics 
stores, booksellers and larger 
newsagents. It will also be av-
ailable from some specialist 
computer stores. 
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such as OPEN, CLOSE, CIR-
CLE, FLASH, INK, LINE, 
MOVE, ERASE, POINT, 
CAT, FORMAT, VERIFY, 
MERGE, PAPER, BRIGHT, 
OVER and INVERSE; not to 
mention all the 'normal' ZX81 
keywords. 

The cassette interface runs 
at 1500 baud, five times fas-
ter than the ZX80 or ZX81 
cassette information speed. 
And not only that, but record-
ing information to cassette is 
also far more sophisticated 
— a tone leader is recorded 
onto the tape to remove re-
playing tape speed irregular-
ities; a Schmitt trigger is used 
to remove unwanted noise; 
the program, screens, sec-
tions of memory, strings and 
so on may all be saved sepa-
rately; program tapes can be 
merged, and SAVEings can 
be verified after recording, to 
ensure error free reloading! 

,ra®  o o oo  co -ALE 

Means exactly that! 
We have the A to Z range of ribbons for word 
processing computers, terminal printers, 
typewriters plus print wheels and NEC 

Spinwriter thimbles®. 
For example: 

Epson MX 80 Cassettes $11.25 ea. 
Epson MX 100 Cassettes P.O.A. 
Tandy TRS-80 Cassettes $9.75 ea. 

Why not ask about our refilling 
facilities for all empty cassettes? 

Ring now 

A specialist company. • We deliver, fast, Australia-wide. 
No order too large or small. 

SYDNEY • 83 Longueville Road, 
Lane Cove (02) 428-3833 
BRISBANE • (07) 371-2687 
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Sydney Centre Of Learning for Adults 
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COMPUTER CLASSES 

• Introduction to Microcomputers 
• The 'BASIC' Language for Microcomputers 
• Business Computing 

NM 

ENROL NOW 

Free brochure 
from SCOLA 
P.O. Box K705 
Haymarket 2000 
Telephone 371 8197 

or your local Library 
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The Spectrum 
SOME updated details on the 
new Sinclair Spectrum, in-
cluding the answers to ques-
tions several readers have 
asked, have come to us 
through Sinclair columnist 
David Brudenall. 

Your Computer carried 
scoop details of the powerful 
new machine in its May issue, 
and followed up last month 
with photographs which ar-
rived just one day late for the 
previous report. 

Now David has some fur-
ther details for ZX fans: 

The Spectrum features 
'real' keys — not typewriter 
style, but more like a calcu-
lator (if you've seen a TRS-80 
Colour computer you'll know 
what I mean). There are 16K 
and 48K RAM models, at ab-
out 125 pounds and 170 
pounds respectively. 

The one-key-entry feature 
is retained, although now it is 
more complicated — there 
are two shift keys, which per-
form different functions! 

There is a built-in loud-
speaker, and sound can 
be easily programmed us-
ing the SOUND and BEEP 
commands. 

The Spectrum BASIC is 
more comprehensive than 
ZX81 BASIC, although it is 
not MicroSoft BASIC. Func-
tions such as DATA, READ, 
RESTORE, DEF FN are sup-
ported, as well as other ones 
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1. 	 
For Apple I I 24K or more $40 

FAST 	- compiles 6,000 lines/min 

* COMPACT — compiler, text editor & 
interpreter all in 12K 

* VERY EASY TO USE 

* LOW COST — $40 introductory offer for 
complete system 

* COMPREHENSIVE Pascal subset 

DOES NOT NEED extra memory or disks 

* EXTENSIVE 58 page ring-bound manual 

* UTILIZES pri nter/R AMCA RD if desired 

* AVAILABLE on diskette or cassette 

Send cheque or Gammon & Gobbett 
ban kca rd no. to: Computer Services Pty Ltd 
P.O. Box 124, Ivanhoe, Vic. 3079 

	• 

AUTHORISED DEALER 

COMMODORE 
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— THE COMPUTER FOR EVERYONE — 
* Free programming book with every VIC sold 

COMING SOON  
Single board memory expansion for 

VIC-20 from 3k up to 27k. 
Phone through enquiries 

MODEL 4016 Flij 
with every machine purchased 

CBM 4016 UPGRADED to 32K for only $40 (NORMALLY 
$150). Cassette recorder included (NORMALLY $99.50) 

SHARP 
CALCULATORS & HAND HELD COMPUTERS 

* SPECIAL STUDENT DISCOUNTS UPON IDENTIFICATION. 

MIKE LA ROBINA 
(02) 662 4063  
472 ANZAC PDE 
KINGSFORD 

The Spectrum operates at 
the same speed as a ZX81 at 
FAST mode, but with the 
flicker-free screen display of 
SLOW mode. 

The character set is ASCII, 
rather than the old, non-
standard character set. 

ZX81 programs can be 
typed ilto the Spectrum, usu-
ally with only minor changes 
needed, although ZX81 prog-
rams on tape will not load into 
the Spectrum. 

The Spectrum has a Z80A 
microprocessor, running at 
3.5MHz, with a 16K ROM and 
16K/48K RAM on board (16K 
version has space for further 
32K). 

Keyboard has upper/lower 
case with caps lock key; 
40 keys altogether. Usual 
Sinclair-type BASIC key-
words, 16 graphics char-
acters, 22 colour control 
codes, and 21 user-definable 
graphics characters. The 
keys automatically repeat if 
you hold them down for a 
second or more. 

High resolution graphics 
are of 256 by 192 pixels 
(same as Apple), with facil-
ities such as LINE, CIRCLE, 
DRAW, PLOT and PLOT 
OVER commands. 

It has an expansion port 
with interfaces for ZX Printer, 
the Microdrives, and an 
RS232 connection. Width is 
233mm, depth 144mm, and 
height 30mm. 

The Spectrum comes with 
two manuals — one for be-
ginners and the other a more 
advanced manual for those 
with previous computing 
experience. 

It has eight colours — both 
foreground and background 
selectable. Up to eight of the 
Microdrives can be connect-
ed at any one time. 

Microsoft in Australia 
MICROSOFT, the largest 
personal computer software 
company in the United States, 
has entered a joint venture 
with Australian company 
Wiser Laboratory to market 
its products in Australia. 

The new venture, Wiser/ 
Microsoft, will fabricate and 
sell all Microsoft's consumer 
and OEM products, including 
the large range of expansion 
products for the Apple com-
puter, computer languages 
and business packages. 

The company's general 
manager is Linda Graham, 
formerly product manager 
with ComputerLand Aust-
ralia. 

Microsoft has been at the 
forefront of personal compu-
ter software in the US since 
its inception in 1975. The 
company began with one 
product, a BASIC language 
interpreter that has since be-
come the industry standard 
with over three-quarters of 
a 	million 	installations 
worldwide. 

New products to be releas-
ed shortly include several 
powerful new business pack-
ages — Multiplan electronic 
spreadsheet and The Mana-
ger series. 

The Manager Series is a 
group of three interactive 
programs designed to help 
managers allocate time and 
resources efficiently. The 
three programs — Time Man-
ager, Project Manager and 
Personnel Manager — will 
operate independently or 
Project Manager can be run 
under the control of Time 
Manager, with automatic up-
dating from each to the other. 

These three programs are 
the first of 36 planned in The 
Manager series — all will 
interact to make the mana-
ger's life easier and more 
productive. 

Multiplan is the latest gen-
eration electronic worksheet 
program. Since these pro-
grams first appeared on 
the microcomputer scene a 
couple of years ago, they've 
become almost mandatory 
for any business user of 
these machines. 

For more information on 
Microsoft's products or for the 
address of your nearest 
dealer write to Wiser/ 
Microsoft at PO Box 95, 
Forestville, 2087. 

• • 
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With one giant step, Australia's MicroBee 
brings the power of the personal computer 
within your reach. MicroBee is now ready 
built with a superb new case. Yet 
incredibly it costs no more. The no 
compromise computer you can afford. 
MicroBee is a complete learning 
package. Explore and master 
programming with the BASIC manuals, 
and inbuilt 16K ROM BASIC. Find out 
why the NSW Department of Education 
chose MicroBee. 
MicroBee is powerful and "friendly". 
You learn to control the built in sound, 
graphics and write and correct 
programs more easily with MicroBee. 
Printers, modems and cassette storage 
plug straight in. 
The optional 
parallel and Z80 
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expansion power 
thought possible 

SON 

  

BOF 

 

 

port let you connect joysticks or use the world 
standard S100 bus. MicroBee grows with you. 
Inexpensively. Add disc drives, colour 
graphics and EPROM programmers. 
Write programs in Z80 code. Or upgrade 
to disc drives and CP/M with the new 64K 
memory card. MicroBee, your first class 
ticket into computing. 
To order MicroBee 
phone (02)487 2711 
or mail order: 
PO Box 311 Hornsby ‘. Fully built & tested 

NSW 2077 

microboe- 
Goods in stock and prices correct al lime 	going to press. 

APPLIED TECHNOLOGY 
1 A Pattison Ave Waitara NSW 2077 
Hours: 9-5 Monday to Saturday 
Phone (02)487 2711 Telex APPTEC AA72767 

Glover & Assoc. AT/I 8 

15 

$399°" 



* 

4  

0 	1-1 1 
 

SCORE 9740 HIGH SCONE 17.010 SHIPS 3 

SORCERER SOFTWARE 
SUPER SPECIALS ufnedtvme' 

(Ph. — 339 3842). Cash, Money Orders, Cheques and Bankcard all accepted. 
DON'T MISS OUT!! ALL PROGRAMS HAVE SOUND AND COME ON CASSETTE. 

	4. 

MUNCH 

$24.95 

SHIPS 5 000013S 3 	SCORE 0016000 	HIGH SCORE 0235400 

:YWra•••• 

• 

DEFENDER 
'Red Alert. Red Alert!' 
screams the hot line. 'Aliens 
heading for earth.' The 
people are in danger. It is 
your job to defend them. 
Your radar gives you an ad-
vantage over the 'Aliens' as 
you can see them a long 
way in front as well as 
behind. Can YOU save your 
people?? 	 $22.50 

Take advantage of these give-away prices and write to 
SYSTEM SOFTWARE, 1 Kent Street, BICTON, 6157 

ASTRO INVASION 
We have taken 'Super 
Asteroids' which has been 
one of the finest arcade 
games around for the Sor-
cerer, sped it up, added 
shields, three dimensional, 
revolving objects (and more 
of them), friction, multiple 
user facilities and improved 
sound effects. 

Beware of the GHOST 
MONSTERS as they chase 
you around the maze. Eat-
ing a flashin POWER PILL 
causes the insidious mon-
sters to become tempor-
arily sedated and may be 
eaten for bonus points. 
Pieces of fruit occassionally 
appear and may also be 
eaten. 	 $22.50 

Sofa 
1750 

IVO 

114.304/1 
11441.11716. 

I 	I 	 I  I 	I 	I.  
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Keeping in 
tune is more 

an a diddle' 
No successful business can continue to afford the 
end-of-month 'fiddle' to get Statements out, and 
the cash flow facts to make sound decisions with. 
A small business computer and Six "S" Software 
will keep you in tune, giving you the competitive 
edge a successful business needs for the difficult 
'80's. 
6S . . . . SOFTWARE SUCCESS 

For $1990 the Six 	Business Pack gives you ... 
* Debtors & Invoicing/Inventory or Insurance 

Management or Medical Accounting. 
O Creditors & General Ledger 
• Pascal Letter Setter (Word Processing) 
• Profit Plotter — Graphics Setter 
Write or phone for your free booklet on 	 
"Common Sense Computing." 

Six '5' Business Advisory Pty. Ltd. 
39 Gheringhap St., Geelong 3220 
Victoria, Australia. 
P.O. Box 1220, Geelong 3220 
Phone (052) 224311 

A member of the Six 'S Group of Companies. 
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(Read this now!) 

OSBORNE 
The Osborne computer offers exceptional 
value as a complete system, and as Authorised 
dealers we offer the support to match. The value of 
the Osborne is clear and simple. 64K RAM, dual 
floppy disk drives (200K storage), 6" VDU (you can 
plug.in bigger VDU's), CP/M, WORDSTAR word 
Processing, SUPERCALC, CBASIC, MBASIC, and it is  
fully portable. $2595 complete. 

EPSON 
Australia's most popular printers, the Epson MX80 and MX 
100 type Ill F/Ts offer high quality printing in a varlets of 
sizes and styles, 100 c.p.s. print speed and full graphics cape. 
bility. Interface options include parallel and RS232 serial, as 
well as the Apple graphics Interface. And C.P.C. now offers a 
full 12 month warranty on all Epson printers. Come and see 
them in action at one of our stores. 

NEW CROWS NEST STORE 
OPEN NOW 

pple'computer 
The Apple Ill is the latest addition to the broad and flexible Apple range. 
With up to 256K memory and a host of other features it is a superb 
machine for business or pleasure. We have expanded our staff and lx1111115 
to offer the highest level of support in Australia, for both business and 
personal users, So whether you need a network of Apples, or simply some 
advice on software, contact one of our stores today. 

HEAD OFFICE 	CITY OFFICE 

5/385-389 Pacific Highway 75 Castlereagh Street, 
NSW 2065 	 NSW 2000 

Phone: (02) 922 3600 	Phone: (02) 233 8992 

CITY PERSONAL it 
COMPUTERS 

Electronic Handwriting 
A PERSONAL hand-held 
word processor has been de-
veloped by a company based 
in southern England. 

Called the Microwriter, it 
weighs only 735 grams and 
measures 230mm x 117mm x 
50mm. Powered by a battery 
giving at least 30 hours use, it 
has a five-finger keyboard 
which enables the user to 
write the entire alphabet and 
numerics. 

The keys are used in com-
binations relating to the 
shape of the letters of the al-
phabet. By depressing the 
keys simultaneously in vari-
ous combinations letters and 
numbers are formed and are 
displayed either on an inbuilt 
display panel on the proces-
sor or by connecting it to an 
ordinary domestic television 
set. The text can then be re-
viewed or edited. 

The manufacturer claims 
the system is faster than 
handwriting, can be used by 
those who cannot use an or-
dinary typewriter and that 
anyone can master the tech-
nique in less than an hour. 
Printed copy can be obtained 
by plugging the processor 
into a printer or an electric 
typewriter. 

The Microwriter is already 
available in the United King-
dom where there are more 
than 2000 users. It will be 
launched on the American 
market later this year and in 
Europe in 1983. 

For further information 
contact the British Consulate-
General, Gold Fields House, 
Sydney Cove, Sydney, 2000. 
Telephone (02) 27 7521. 

DEC Symposium 
SIX HUNDRED delegates 
from Australia, New Zealand 
and South East Asia are ex-
pected to attend the annual 
symposium of the Australian 
chapter of the Digital Equip-
ment Computer Users' Soci-
ety (DECUS) in July. 

DECUS is the largest 
users' society in the industry 
with a worldwide member- 

ship 	of 	approximately 
40,000. The four-day Mel-
bourne symposium will fea-
ture presentations by both 
users and Digital Equipment 
personnel, 	workshops, 
panels and papers. 

For further information con-
tact Digital Equipment Austra-
lia at Chatswood Plaza (North 
Tower), Railway Street, Chats-
wood, 2067. Telephone (02) 
412 5252. 

Software In Liverpool 
COMPUTER Focus at Liv-
erpool is providing the 
VIC-Soft range of games and 
personal/business software 
for the VIC-20 personal com-
puter and reports a strong 
and growing interest in these 
products. 

With the release of the Ar-
fon microcomputer expan-
sion unit and other products, 
the company says the VIC-20 
is offering an affordable up-
grade path to become a very 
effective personal colour 
computer with potential for 
many applications needed by 
users. 

The company also sells 
Apple computers and soft-
ware, which it says has the 
usual enormous popularity 
with both business and per-
sonal computer users. 

Computer Focus has re-
cently been appointed a 
Sharp dealer as well and 
is supporting the Sharp 
PC3201 Business Computer 
with a range of business soft-
ware and technical service. 

Business software in-
cludes general ledger, debt-
ors, creditors, stock control, 
payroll, accounts, ledger, 
and time cost. 

There is also a program 
generator, a software devel-
opment kit, so the user can 
write his own programs 
easily. 

Computer Focus has al- 
ready 	written 	specific 
software for special applica-
tions for the PC3201. 

For further information 
contact Computer Focus on 
(02) 600 8222. 

• your computer neuter • your comp 
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ofirrip '-'01T1hilfiGEMERT 
SYSTEFf1S 

igg<1-:.Z.  HP 125 
A personal office computer for: 
Integrated General Accounting 

Graphics Presentations 	inan c ia l Decision making 
Data Communications 	Budgeting 
Word Processing 	Forecasting 

H.P. calculators incl. II.Pr I.L. 
H.P. 85 • H.P. 125 
H.P. 87 incl. CP/M. 
H.P. 25 — The Rolls Royce of 
mini computers. 

0131T1fiR iTleirlfiGEIT1E11T SYSTEIT15 
The Computer Centre 
5 Yarra St., Geelong 3220, VICTORIA. (052) 22-4622 2 lines 

WE HAVE MOVED  
Damar has moved into our new offices and display centre — please 

note the new address and telephone number (below). 
SEE ON DISPLAY 	 ALSO AVAILABLE 

Is a wide range of commercial 
application software including the 
highly regarded Advance Business 
Management System from IMS. 

BY NOW YOU SHOULD KNOW THAT 
WE HAVE THE BEST RANGE OF 

)ILATARI SOFTWARE & HARDWARE 

YOU SHOULD ALSO KNOW THAT WE 
ARE AUTHORISED DISTRIBUTORS OF 

liapple

Sinclair 

 

:! 11 

BUT WE ARE AGAIN FIRST:— BRINGING YOU 

THE \ IL- 99/4A COMPUTER FOR $499.00 

OR HEAR THE EXCITING ECHO II VOICE 
SYNTHESISOR FOR THE APPLE AT ONLY $299.00 

- BEAT THAT DICK!!! 

AT 

MYER 

LOWER GROUND FLOOR, MYER SYDNEY STORE, 
GEORGE & MARKET STS. TEL: 238 9984. 
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Yankee Group 
Planning Service 
THE TECHNOLOGY re-
search, publishing and con-
sulting organisation The Yan-
kee Group has announced 
the availability of its Commun- 
ications/Informations 	Sys- 
tems Planning Service in 
Australia. 

According to a spokes-
person, the Cl/S Planning 
Service offers five unique 
features: 
• monthly 200-plus page 
hardcover industry research 
reports, on specific critical to-
pics, with upwards of 40 
tables and illustrations. 
• regular newsletter service 
of up-to-date pertinent 
information. 
• call in/call out research 
service by telex or electronic 
mail (Yankee Net). 
• day of in-house consulting 
• four seminar attendances 
at any of Yankee Group's 
seminars world-wide. 

The cost of the C/S service 
in the USA is US$11,500 a 
year, and the group claims in 
excess of 97 percent renewal 
rate. For its first year in Au-
stralia, the programme is be-
ing offered at A$9800. 

For further information 
contact The Yankee Group at 
158 Avoca Street, Randwick, 
2031. 	Telephone 	(02) 
399 8631. 

Low Cost Printer 
THE COMPUTER Company 
of Milsons Point, Sydney, has 
been appointed Australian 
distributor for a letter quality 
printer which it says com-
bines a new low price with 
reductions of up to two thirds 
in the cost of print ribbons. 

Manufactured by Brother 
Industries of Japan, the 16 
character per second Brother 
HR-1 daisywheel printer sells  

for $1595 (including sales 
tax). 

The printer uses typewriter 
ribbon cartridges which cost 
about a third the price of tradi-
tional printer ribbons for letter 
quality output. 

A choice of interfaces is av-
ailable with the HR-1: RS 
232, Centronics compatible 
8-bit parallel, Qume compati-
ble parallel and Diablo com-
patible parallel. 

For further information 
contact The Computer Com-
pany on (02) 436 1733. L 

Free Magazines 
SOFTALK Publishing in the 
United States is offering a 
new monthly, Softalk for the 
IBM Personal Computer, free 
to owners of personal 
computers. 

The first issue features an 
article on banking applica-
tions for the PC, a summary 
of PC bugs, a description of 
the new disk operating 
system, and an article on 
Software Arts, the company 
that designed VisiCalc. 

Monthly columns cover 
spreadsheet use, hardware 
and system software. There 
is a special column for begin-
ners. In addition, each issue 
includes news, reviews, and 
a list of best-selling software. 

Personal computer owners 
can sign up for a free sub-
scription by writing to Softalk 
Publishing at 11021 Mag-
nolia Boulevard Room A, 
North Hollywood, CA 91601. 

Softalk Publishing is an in-
dependent publishing house, 
in no way connected with the 
IBM corporation. In addition 
to Softalk for the IBM Per-
sonal Computer, it publishes 
Softalk for the Apple, and 
Softline, a computer game 
magazine. 
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Sharp 
Business Computers: 

A familiar name to pave 
your way. 

Stepping into the world of 
business computers need hold no fears. 

Sharp the name you know, has developed a 
`friendly' computer, advanced in its capabilities yet 
simple enough for anyone to use. The product of 
Sharp Thinking, the PC 3201 has been released 
and tested on the world market and is now 
available in Australia supported by Australian 
software. 

Exceptional versatility, ease of operation and 

AP3997 

the all-important ability to expand as your needs 
expand - they're all yours with Sharp's proven 
business computers. 

So step into the world of business computers 
with the name 
you can 
trust - Sharp. 

We put you a step ahead 
SHARP. 



VIC v Microbee v Super 80 

The Bee, Or Not The Bee? 
The question we are most often 
asked is what kind of microcom-
puter our readers should buy. 
This is especially true of the low-
cost end of the market, where 
machines like the Applied Tech-
nology Microbee, the Commo-
dore VIC and the Super 80 offer 
very different features at similar 
low prices. 

THAT IS the question. Every month, we 
receive a stack of letters, all with the same 
question: 'What kind of computer should I 
buy?'. 

Many people are particularly interested 
in three machines in a narrow price range: 
the Applied Technology Microbee, the 
Commodore VIC, and the Dick Smith 
Super 80. 

In this article, we'll try to give some in-
formation to help you decide, but be 
aware we believe there is no such thing as 
a 'best' computer (except Godbout...). 
Some computers may be better for your 
application than others, and many will in-
evitably be a compromise; therefore we 
do not recommend one machine over 
another in such an indistinct market, but 
set out to help you investigate fully before 
buying.  

RAM — enough to run most programs, but 
expandable to 32K on board if required. 
Furthermore, the memory is CMOS, 
drawing very little current, and making 
battery backup a possibility. Thus the 
computer can be switched off, but the bat-
tery will retain the program in memory. 
This eliminates a lot of the tedium of using 
a cassette interface. 

On the other half of the core card is 
space for up to 28K of ROM. Normally, 
16K is used for MicroWorld BASIC, and 
the rest is empty, but AT has recently re-
leased a plug-in text editor/assembler 
package which will delight the machine 
language programmers in the community. 

The space can also be used for games; 
our office system has an excellent chess 
program in there. 

The video display circuitry is based 
upon the MOS Technology 6545 prog-
rammable video generator chip, and this 
lends an extra flexibility to the design. 
Since the display format is programmable 
through a set of registers on the chip, the 
display can be varied from its normal 64 
by 16 format to 40 by 24 (like Apple) or 
even 80 by 24, like professional systems. 

The result is extremely flexible opera-
tion. Under a CP/M upgrade to be an-
nounced this month, the Microbee will be 
able to run professional-grade software 
such as WordStar and other CP/M prog-
rams. This will give Microbee owners ac- 

cess to a wide range of high-quality soft-
ware for the cosp of a disk system. 

Another aspect of the video circuitry is 
the use of a RAM as a programmable 
character generator (PCG). This allows 
the user to create special shapes for 
screen display of graphics, games and so 
on. Under MicroWorld BASIC, the PCG 
statement will switch all print output to the 
user-defined display set in the PCG. 

Two graphics modes are available on 
the Microbee. The first is low-resolution 
graphics on a 128 by 48 matrix. This is the 
same type of chunky graphics used on the 
TRS-80, and is good for general games 
graphics. The high-res mode allows up to 
512 points across the screen, and 256 
down. 

The high-res mode does not use a bit-
mapped display, but rather utilises the 
PCG through software which makes the 
PCG generate the correct display shapes 
in a manner that is transparent to the 
user. So, for example, the statement 
SET(256,128) would not set a bit cor-
responding to that location on the screen, 
but rather set one bit in the PCG and then 
map that character to the appropriate 
location. 

The only problem with this approach is 
that if enough random points on the 
screen are set, then one fills up the 128 
PCG locations fairly rapidly and no more 
can be displayed. Fortunately, most 

The Microbee 
The Microbee was announced in the 

February issue of this magazine, and is 
available in kit form for $399 from Applied 
Technology. Based on a 2 MHz Z-80 pro-
cessor, the Microbee puts together much 
of the technology AT had been putting into 
its S-100 boards for some years — in 
updated LSI form. 

The Microbee consists of two boards: 
the upper board carries a mixture of RAM 
and ROM, while the lower board has the 
processor, video display circuitry, cas-
sette interface, tone generator, keyboard, 
optional parallel and RS-232C serial in-
terfaces and control circuitry. The power 
supply is based on an external 12V plug-
pack which simplifies the mechanical as-
sembly somewhat, as well as allowing a 
lower profile case. 

The availability of dense, low-power 
memory is part of the design philosophy of 
the Microbee. The basic unit has 16K of 
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06000 REM This subroutine draws a square of lengths 11,12 

06005 REM with the bottom corner at al,b1 

06010 VAR(A1,B1,L1,L2) 
06020 REM Draw left side, then top, then right, then bottom 

06030 GOSUB [ A1,131,A1,B1+2 ] 
06040 GOSUB [ Al,B1+2,A1+L1,B1+1.2 ] 4000 
06050 GOSUB [ A141.1,B14.12,A1+Ll,B1 ] 4000 
06060 GOSUB [ A1+L1,81,A1,B1 ] •11:; 
06999 RETURN 

65000 END 

graphics being displayed are more or-
dered than this, and use the same shapes 
(particularly horizontal and vertical line 
segments), so that it is unusual to run out 
of PCG space. 

As well as the SET(x,y) and RE-
SET(x,y) statements, MicroWorld BASIC 
includes a statement PLOT (x1,y1) TO 
(x2,y2) [TO (x3,y3)], which draws lines on 
the screen. Using this statement, line 
graphs can be generated very quickly with 
almost no work. 

The video display, then, is a bit of a 
compromise in the graphics area — but a 
workable one — yet has plenty of steam 
when dealing with text. 

The keyboard is a conventional 
QWERTY type with real keys, making it 
possible to touch type. 

On input of BASIC programs, the 
Microbee allows line editing, using control 
keys to move the cursor left and right a 
character or a word. The control-L key will 
move the cursor to the right, changing 
upper case to lower case as it goes, while 
delete will delete the character under the 
cursor. Any other character will be en-
tered into the line. 

A special feature to aid conversion of 
other programs into MicroWorld BASIC is 
the global search-and-replace command. 
Using this, all or some occurrences of a 
particular string throughout a program 
can be turned into some other string; for 
example, PRINT could be turned into 
LPRINT. Whenever the target string is 
found, it will be displayed; hitting the 
period key will cause the change to be 
made, BREAK will abort the command, 
and any other key will skip over the string. 

MicroWorld BASIC is loosely based on 
Whipple and Arnold's BASIC ETC which 
was originally available from East Texas 
Computers. However, it has had such a 
'going over' since then that it is barely 
recognisable. For the most part, it is a 
standard sort of BASIC; however, it has a 
umber of extensions and unique features. 
String handling is not like Microsoft 
BASIC; instead it is patterned after 
Hewlett-Packard's minicomputer BASIC. 
However, the manual shows how to emu-
late the LEFT$ and RIGHT$ functions 
found in other BASICs. 

A particularly nice and powerful feature 
of the BASIC is the VAR statement which, 
when inserted into subroutines, allows 
passing of parameters by value rather 
than by name. This is rather like the user 
definable functions found in other 
BASICs. 

Other neat features include variable 
maths precision from 4 to 14 places; user 
definable prompt for input statements; 
easy interface with machine language 
programs; data input/output from key-
board, external keyboard, cassette and 
RS232C; versatile renumber command; 
trace facility; variable print zone width and  

single character keyboard input (like 
INKEY$). 

The Microbee has been selected by the 
NSW Department of Education as an ap-
proved contract item for computers in 
schools, so a lot of schoolkids can expect 
to see one in coming months. By the time 
you see this, production should be run-
ning at 1400 units a month, so that AT can 
meet the outstanding demand which met 
the Microbee on its launch. 

Many schools are buying five to ten 
Microbees for use in a classroom network. 
In particular, is are working on the de-
velopment of suitable modems to allow 
downloading of software from a mass  

storage manager. 
As mentioned above, a 64K CP/M ver-

sion of the Microbee should be available 
very soon, running 13cm disk drives. Pro-
totypes are working now, with a number of 
very nice features, such as automatic 
background memory testing. Each soft-
sectored disk will have a storage capacity 
of 180 Kbytes. 

Overall, then, some very exciting things 
are happening around the Microbee. It is a 
computer which should appeal to the ex-
perimenter or the user who feels he'd like 
eventually to expand to a CP/M system, 
as it is capable of expansion to a consider-
able degree. 
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Commodore's VIC 
The Commodore VIC is more of a home 

computer than the MicroBee. Based on a 
specially developed integrated circuit 
(from which it takes its name — Video 
Interface Chip), the VIC is very much 
oriented towards home entertainment and 
game playing. 

The VIC is mounted in a plastic 
moulded box not much larger than the 
keyboard itself. The keyboard is a comp-
lete QWERTY, with real keys, and there 
are four user/program definable keys on 
the right side of the keyboard — very use-
ful for games or untrained users. 

The display is colour, and plugs, via an 
RF modulator, into a domestic television 
set. 

Because of its colour display, the 
number of characters per line is reduced 
to only 22; but many VIC owners, being 
non-typists, would find it hard enough to 
type 22 characters, let alone 80, so that's 
not really a problem! There are 23 lines on 
the display. 

Eight colours are available (white, red, 
cyan, purple, green, dark blue, yellow and 
black), and the colours are marked on the 
keyboard, so you don't have to remember 
a number/colour sequence. The screen 
surround can also be set to whatever col-
our you choose. The background colour 
can also be set to your choice — in this 
case 16 colours are available. 

In addition, the VIC can display a set of 
graphic characters, which are also mark-
ed on the front of the keys, making prog-
ramming a snap. The graphics are of the 
'chunky' variety, and a high-res graphics  

facility which increases resolution to 176 
by 176 is available as an option. 

The VIC has 5K of RAM as standard, 
and 16K BASIC in ROM. The BASIC is 
extensive and easy to use. 

For those whose games are incomplete 
without sound effects, the VIC is a treat 
with its three-voice sound register. For 
fumbly musicians, this is great as it allows 
lots of messing around with harmonies at 
various sound levels. 

The 5K of RAM is enough for writing 
simple programs and for plug-in machine 
code cartridges to use as workspace, but 
many users, on discovering the power of 
BASIC, will want more space. The VIC 
has an expansion port on the back, 
through which a number of options can be 
added. 

Most users will encounter the expan-
sion port when they plug a games 
cartridge into it. A number of games are 
now available, and most, being written in 
machine code, provide high speed graph-
ics which are striking. For those who are 
addicted to games parlours, here is the 
answer. 

But the expansion port can also be 
used to add more RAM, ROM, floppy disk 
and other peripherals. 

The Super Expander cartridge contains 
another 3K of RAM, high-res graphics 
with colour paint and drawing commands 
as well as music. The Programmer's Aid 
includes renumber, trace, redefinition of 
keys as subroutines or commands and 
other functions, while the VICMON 
machine language monitor will allow de-
velopment of machine code using a line- 

by-line assembler/disassembler. 
Other expansion cartridges include 3K, 

8K and 16K of RAM and an IEEE-488 
interface. There's also a disk drive with 
170K storage capacity. 

One major area where the VIC is ex-
pensive is the add-on cassette drive. At a 
price of $99, many VIC owners would pre-
fer to use their unused audio cassette re-
corder, as many other computers do at 
low cost. It might be more reliable, but the 
VIC's add-on hits the pocket pretty hard. 

A number of VIC programs are avail-
able on tape, ranging from games to 
home calculations and a programmable 
character set and game graphics editor. 
Also available is VlCterm I, a program 
which converts any VIC to a dumb termi-
nal operating through its RS-232C in-
terface and a modem. 

Other goodies for the VIC include a 
graphics printer, multi-cartridge expan-
sion module, programming courses, 
joysticks, paddles, books and manuals. 

As personal computers go, the VIC is 
certainly one of the easiest to use, and the 
plug-in games cartridges are a lot of fun. 

We found the cassette games were 
rather slower and less exciting, perhaps 
because they are written in BASIC. 
There's room for a lot of fun in writing your 
own games, particularly since some sim-
ple software tools are available to assist 
with machine code and high-res graphics. 

Overall, the VIC is very much a home 
computer. Good with kids, but with suffi-
cient expansion and complexity to puzzle 
adults at the same time. 
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Mr Howard increases 
sales tax by 2%. 

How does this affect 
your company's profits? 

15 seconds to answer. 

You're probably solving this sort of 
problem by pulling out an analysis 
pad and drawing up a spreadsheet 
by hand - taking your budget and 
recalculating every value in a series 
of columns - then checking them. If 
you're lucky you have a 
programmable calculator to help. 

Here's what you should be doing: 
Multiplan running on a personal 
computer replaces pencils, paper, 
erasers, calculators and endless 
manhours in modelling, estimating 
and planning activities. Like the 
example here: if your sales tax rate 
is 17.5%, you simply put that figure 
at the top of the sales tax column -
Multiplan calculates each product's 
sales tax value. If a price changes 
or the tax rate changes, you 
change one number -Multiplan 
changes the rest. You see all the 
results on a spreadsheet 63 
columns wide, 255 rows deep and 
pages thick. 

Multiplan is a computer program 	can have a formula like: 
for non-computer people. Multiplan 	Profit = Sales - Expenses 
lets you assign names to cells or 	On other spreadsheet programs 
areas such as 'sales' or 'expenses', 	that would look more like: 
then lets you refer to that name in 	Profit = R1C3 - R5C12 
future formulas. On Multiplan you 	Multiplan is also the only 

.PYloq4,1. 

MT 
41, 

:nom, 
040,1 
, m.40 

Change this number 
to see the effect of a 
sales tax change 

PRODUCT 	AAA 	fl  SALE S.TA , 	:OST  AA' UNIT T:TA,. '1'9. S9111 
1".5% AA: 59:65 SALES :18' MA;':  co1:' 

All dependent 
variables are 
automatically 
calculated to your STC MODEL 	10.02 5.02 .96 3.00.2`. 1.20 

u5 

703.22 493.22 29.8E 312.00 
formula DELLA 400 	20.00 11.-5 :.'s 6.02 	.50 .96 1012.52 '09.52 29.1 301.02 

STO-CifOlf. 	15.00 8.81 1,31 4,50 	.30 2.64 2325.84  1613.04 30.65 '12.82 
BASE '04s 	8.00 4.'0 .'0 2.80 	.10 69.46 32646.22 25005.60 30.55 1640.62 
OPTION Al 	30.00 1'.62 2.62 9.00.60 ;57 1004 ,34 696,54 44.19 30'.82 
EXPORT TME 12.00 '.05 1.05 3.00 .20 2.81 1981.05 1194.25 39.'1 '86.82 
SPEC I1A1" 	16.00 9,40 1,40 4.80 .25 7.24 6805..60 4669.90 45.'3 21'5.92 
oisPLFA PCG 15.00 8.81 1.31 4.50.30 3.22 2836.82 196 -.42 44.15 869.42 
+€14vy DUTY 	30.00 1'.62 2.62 9.00-.60 1303.88 904.28 44,19 399.60 

Simulated screen 9.09 1 ,414 5.00 .42 1,92 12108 1365.12 28.82 552.96 
TOTALS 52435.51 38612.'5 13816.'6; 

Multiplan is expected in stock and the price is correct at time of going to press. 

spreadsheet program capable of 
colour operation and there are 
none of the problems with forward 
reference handling that can cause 
other programs to give completely 
spurious answers. Multiplan lets 
you access data on other 
spreadsheets and allows multiple 
windows on the screen so you can 
see the effects of new entries on 
other parts of the sheet. 

A friendly system. Multiplan is 
specifically designed to eliminate 
the routine and tedious tasks 
associated with forecasting, 
modelling and planning. In 
designing the program, Microsoft, 
the world's largest producers of 
personal computer software, aimed 
to provide users with an easy-lo-
use tool which maximizes executive 
thinking time while minimizing the 
time required to learn and use the 
system productively. 

Multiplan is available right now 
for use on Apple' computers, and 
will soon be available for use on 
the Osborne 1" and standard 8" 
CP/M" computers. Versions for 
other computers are under 
development. 

Call into your nearest computer 
store and see Multiplan in action -
your next forecast need only take 
you 15 seconds instead of hours. 

Column widths 
are individually 
variable 

Multiplan Aepseo II n  + ax 

from MICROSOFT 
For the name of your nearest Microsoft dealer or 
more information on Multiplan contact: 

Wiser-Microsoft 
PO Box 95, Forestville 2087. Ph (02) 451 9445 

Glover & Assoc. WM/6 



SUPER-80 V1.2 

SUPER-80 BASIC VER 1.2B 
READY 
*10 PRINT "YOUR 	COMPUTER " 
*20 PRINT "ISN'T 	AS 	GOOD " 
*30 PRINT "AS 	MY 	COMPUTER" 
*RUN 

YOUR COMPUTER 
ISN'T AS GOOD 
AS MY COMPUTER 

Dick Smith's Super 80 
Originally described in a constructional 

article in Electronics Australia magazine, 
the Super 80 is available as a kit from Dick 
Smith stores. 

The fact that it is kit-only, while the VIC 
and Microbee are assembled and tested, 
means it will probably appeal mostly to 
electronics enthusiasts who feel confident 
about which end of a soldering iron is the 
hot one. 

Based on the Z-80 micro, the Super 80 
is available in a number of configurations, 
from a basic unit up to a full 48K of RAM on 
board. The basic unit features 16K of 
RAM and a monitor program in ROM 
memory — all that is required for simple 
applications. 

The video display features 14 lines, 
each of 32 characters, using a direct 
memory access circuit which can display 
any 512-byte section of memory. Al-
though the basic circuit offers only upper 
case, a lower case character generator is 
available as an option. There is a full key-
board (virtually identical to the 
Microbee's). 

Also on the board are an RF modulator 
(so the output plugs straight into your TV 
antenna socket), a cassette interface, and 
optional circuitry which allows expansion 
through an S-100 connector at the rear of 
the machine. 

The simple monitor is actually not so 
simple — it will allow considerable work to 
be done in machine code — and we un- 

derstand an editor/assembler is due to be 
released for the Super 80 shortly along 
with some other new options. 

BASIC is available either on cassette or 
in EPROM chips which can be plugged 
into the board so that BASIC is always 
there on power-up. 

The cassette interface uses the Kansas 
City cassette format, so that there is some 
degree of compatibility with other 
machines. BASIC takes about two and a 
half minutes to load, which is quite good. 

The documentation supplied with the 
Super 80 is very good, particularly in the  

area of testing the kit once it is finished. 
Although a complete novice would be 
foolhardy to attempt this kit, someone with 
a little experience should not have any 
trouble using the assembly instructions 
and testing the kit as he goes along, so 
that whenever a problem is encountered, 
it must be in the circuitry most recently 
added. 

There's a certain satisfaction in building 
your own computer (some tell me there's 
a certain satisfaction in smashing it to 
pieces, too), and for those on a tight 
budget, this may be the best way to go.E 
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REVIEW 
REVIEW 
REVIEW 

The Juicier Apple 

Since its release in 1977, the 
Apple Il has become almost syn-
onymous with the phrase 'pers-
onal computer' in the eyes of the 
public. Its larger brother, the more 
recent Apple Ill, has not enjoyed 
the same popularity. Doggedly, 
Apple Computer has supported it, 
solved the problems and con-
sumers seem to be justifying its 
faith, writes Les Bell... 

IRONICALLY, Apple Computer has found 
itself in the same bind as IBM did following 
the huge success of the IBM 360; it could 
not afford to relinquish the huge amount of 
software (thousands of man-years) which 
had been developed for its machine. 

Consequently, the Apple III was firmly 
rooted in the traditions of the II. It uses the 
same microprocessor, though with exten-
sions, and has an Apple II emulation 
mode which allows access to some of the 
vast software library of the IL 

Early Apple Ills had problems. Every-
one (including Apple) admits that. But re-
cent Ills have worked, and worked well, 
and the software support for the product is 

your computer 

starting to appear, with the announce-
ment of Apple III COBOL and similar 
products. 

The III is somewhat larger than the II, 
and certainly heavier. It is based upon a 
die-cast metal chassis which screens the 
circuitry and provides a heat sink for the 
switched-mode power supply. At the front, 
the full keyboard can generate all ASCII 
codes (a major problem with the II), and 
includes a numeric keypad. 

The keys can be completely redefined  

under the control of the operating system 
keyboard driver program, allowing people 
who prefer curious non-QWERTY key-
board layouts to use the computer. 

Immediately above the numeric pad is a 
13cm floppy disk drive. This drive is es-
sential to the operation of the machine, as 
the operating system, its attendant device 
drivers, and the languages are loaded off 
disk. Without an operating system disk, 
the III is just so much scrap metal. 

The back of the machine is made of 
matt black cast aluminium, with vertical 
fins to dissipate heat. Along the bot-
tom edge are the on-off switch, power 
connector, RS-232C connector, video 
connectors, two joystick ports (one of 
which doubles as a Silentype printer port), 
an audio port and disk drive port. 

The disk port allows daisy-chain con-
nection of up to three external disk drives, 
although the operating system will have to 
be reconfigured to recognise more than 
one external drive. 

Particular attention has been paid to the 
design of the video output circuitry. There 
are separate ports for monochrome and 
colour video signals, and the colour port 
can be re-wired to drive either NTSC com-
posite video or RGB video monitors. This 

25 



latter method will provide very high quality 
colour video. 

The Silentype printer is a small, low cost 
electrostatic printer which can not only 
print text, but also graphics and screen 
dumps. 

The Profile hard disk unit for the Apple 
III is designed to sit on top.of the compu-
ter, under the video monitor. It connects 
through an interface card which is moun-
ted inside the computer, with the cable led 
through a vertical slot in the back of the 
machine. There are four such slots inside 
the computer, and they will accept a num-
ber of peripheral devices. 

Also mounted inside the box are the 
processor (6502B) with its memory (128 
Kbytes to 256 Kbytes), and memory man-
agement circuitry, which allows the pro-
cessor to address more than the usual 
64K maximum. The clock speed is speci-
fied in a curious way in the manual: 2 MHz 
peak, 1.4 MHz average. Does this mean 
the clock speed varies during operation, 
or that it is adjusted on test at the factory, 
with the average Apple III running at 1.4 
MHz but selected units going up to 2 
MHz? 

Perhaps even more important than the  

hardware you can see is the software, 
which you can't. Central to the operation 
of the Apple III is SOS, the Sophisticated 
Operating System. 

SOS is based loosely upon some big 
machine operating system concepts, in 
particular upon UNIX. Like UNIX, its file 
structure is based upon a hierarchical di-
rectory tree with pathnames, and I/O is 
device independent. Unlike UNIX, it is 
only a single-user, single-tasking operat-
ing system, though it is interrupt driven, 
allowing keyboard type-ahead. 

The operating system is designed to 
work with the memory management cir-
cuitry around the processor to handle up 
to 512K of memory. In the current imp-
lementation, this is used to provide comp-
letely separate execution environments 
for the user and the operating system, 
including private page zero and stacks. 
Thus, the likelihood of the user clobbering 
the OS is slim. 

However, the major justification for hav-
ing this kind of sophisticated memory 
management circuitry and software is for 
multi-user or multi-tasking operation, 
neither of which SOS currently supports. 
Hmmmm. 

Another reason, of course, is to support 
relocatable modular code. In the Apple III 
this feature is used to good effect in the 
way device drivers are loaded under the 
operating system as required and linked 
in. This makes the addition of new periph-
eral devices (such as the Profile hard disk) 
a snap (relatively speaking). 

The Apple III Standard Device Drivers 
Manual gives details of the System Con-
figuration Program which is used to mod-
ify and install the various drivers. As far as 
the operating system is concerned the de-
vice drivers just look like files. So by open-
ing a file named '.PRINTER', for example, 
and then outputting to that file, a program 
can print its results. 

A major benefit of this approach is that 
output of programs can be very easily sent 
to disk files for later processing, to the 
console or to the printer just as easily. 

Device drivers are provided for the con-
sole (always required, obviously), the 
graphics screen, the printer, the RS-232C 
port and the audio (speaker) port. 

Associated with the console driver, but 
not really a part of it, is the character set 
used by the Apple III for its normal charac-
ter display. 

Unlike most computers, the Apple III 
loads its character set off disk when it is 
booted up, and it can be changed at any 
time. An immediate benefit of this techni-
que for Apple is that no special ROMs are 
required to display foreign language char-
acters such as acutes, graves, and so on. 

To assist in this process, the keyboard 
can be redefined, and in fact, the key-
board layout table is loaded from the 
SOS.DRIVER file on cold boots as well. 

The user can modify the various device 
drivers using the System Configuration 
Program, and build a complete set of de-
vice drivers in memory. Once this has 
been done, the complete set of drivers is 
written out to disk as the file SOS.DRIVERS, 
and will automatically be read in as part of 
the operating system on subsequent 
boots. In fact, this is the way that the Pro-
file is integrated into the system. 

By comparison with many other com-
puters, this method of adding new devices 
is stunningly simple. Adding a hard disk to 
a CP/M system, for example, often in-
volves lengthy rewrites of assembly 
language source code, assemblies and 
debugging (although to be fair, many hard 
disks are now supplied with programs that 
automatically install their drivers). 

Superb Graphics 
The Apple III's graphics performance is 

superb. There are four graphics modes: 
192 lines by 280 dots, black and white; 
192 by 280 in a limited selection of 16 
colours; 192 by 560, black and white; and 
192 by 140 in any of 16 colours. 

The graphics driver employs some par-
ticularly sophisticated techniques. For ex- 
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The Computer for everyone. 

bly just a video game 
when you can get a full colour 

computer for this price. 
A computer like this would have been fiction a few years ago. Now it's a 

reality. It's the new Commodore VIG20, a full-fledged, expandable colour 
computer that costs little more than the video games. 

Everybody loves video games and the VIG20 has some of the best. But 
the Commodore VIG20 can also help the kids with their homework and 
mum with her home budgeting. Dad can even take the light, portable VIC-
20 to the office for financial and business applications. And Commodore has 
many more applications on the way. With full capability for: 

• Education programmes 
• Recreational programmes 
• Personal computing 
• Includes Microsoft, PET BASIC 
• Connects to any TV set 
• 4 sound generators • 16 colours 
• 66 graphic characters 
• Full-size typewriter-style keyboard 
• Easy-to-follow instruction manual 
• 25K total memory • 5K RAM 
• Memory expansion to 32K RAM 

The VIC-20 is the friendliest way we know to learn 
computing. It has a full computer keyboard even a 
small child can operate. It plays music, has exciting 
graphics and lets you create pictures. It even tells you 
when you've made a mistake and how to correct it. The 

▪ VIG20 can take your children from pre-school through 
post-graduate studies. 

Why get just another game that could end up in the 
closet? Get an honest-to-goodness computer for just 
$399. Get the Commodore VIG20. 

So much brain for so little. 
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ample, a 'Colour Operator Table' embed-
ded in the driver determines which colours 
can be overwritten by which other colours 
on the screen. In addition, a viewport can 
be defined so that areas of the screen 
outside the viewport will not be affected by 
any commands in the port. 

Colours are placed on the screen in one 
of eight transfer modes: either stored di-
rectly, ORed or XORed with the existing 
colour or by clearing the corresponding 
colour bits, together with the logical nega-
tion (NOT) of these operations. 

The graphics driver is used in exactly 
the same way as the other drivers; a file is 
opened and then written to using BASIC's 
PRINT# or Pascal's write statements. 
The driver responds to 160 different 
characters. Standard ASCII printing char-
acters are printed using the current graph-
ics character set, which may or may not be 
the same as the console driver's set. 

The ASCII control codes are used to 
control the screen by performing such 
functions as turning the screen off and on, 
setting the pen colour, drawing a line, plot-
ting a point, setting the viewport, and so 
on. 

The RS-232C driver is particularly 
sophisticated, and allows various modes 
from simple serial I/O to more complex 
XON/XOFF and ETX/ACK protocol corn-
mu n ications. 

Business Basic 
Apple III Business BASIC bears a re-

markable resemblance to Microsoft 
BASIC, and one suspects that Microsoft 
was involved in its creation somewhere 
along the line. 

Briefly, Business BASIC contains all the 
functions that you would expect, plus 
some new ones, so I shan't bother to de-
scribe the more mundane statements. 

In line with modern thinking about struc-
tured programming, Business BASIC 
automatically indents FOR..NEXT loops.  

The VPOS and HPOS variables are car-
ried over from Applesoft, akKk with the 
WINDOW, HOME, INVERSE, NORMAL 
and TEXT statements. 

Also interesting is the EXEC statement, 
which will read input to a program from a 
text file (this is akin to the redirected I/O 
feature of UNIX). EXEC can also be used 
to batch programs, a la CP/M's SUBMIT, 
but is much more powerful, as it will cope 
with any legal BASIC statement, allowing 
conditional execution of entire programs. 

Business BASIC supports long inte-
gers, with up to 19 digits, which is ideal for 
many accounting applications 

The SUB$ function allows substitution 
of any part of a string with another. This 
makes string editing particularly easy and 
eliminates the need for lines full of LEFT$, 
RIGHTS and MID$. 

Type conversion functions allow con-
version of string, integer, long and real 
types into any other, another job that 
often has to be done by a round-about 
approach. 

PRINT USING has been souped up a 
bit, so that it now looks rather like a cross 
between FORTRAN's FORMAT and the 
COBOL PICTURE. The result is very ver-
satile, so there is no excuse for sloppily 
formatted output. 

An interesting addition is the ability to 
format numbers in what has become 
known as 'engineering notation' after the 
style of Hewlett-Packard calculators; this 
is a modified form of scientific notation 
with exponents limited to multiples of 
three. Finally, the SCALE option allows 
long integer calculations in cents to be 
output in dollars by shifting the decimal 
point. 

Control of subroutine nesting is af-
forded by the POP statement, which re-
moves one level of subroutine return ad-
dress from the stack. This is one of those 
statements which is rather open to abuse 
and could cause endless trouble in some  

situations. There are some situations 
where it can be handy, but in general it's 
probably best to stay away from it. 

Since the III is interrupt-driven, it is able 
to sense a keystroke even when no IN-
PUT statement is being executed. The 
ON KBD statement allows program ex-
ecution to be interrupted and the key-
stroke captured and examined, with nor-
mal execution resuming immediately af-
terwards. Great for highly interactive 
programs such as games! 

File handling is cast in the Microsoft 
mould, with both sequential and random 
access. However, there is no FIELD state-
ment; instead a random read will return 
just the first field of a record, and the field 
type can be determined with the TYP 
function. This will return 1 for real, 2 for 
integer, 3 for long, and so on, or 0 for an 
indeterminate data type. 

The language includes extensions for 
loading and running assembly language 
subroutines. The INVOKE statement will 
load the routines, and they can be exec-
uted using the PERFORM statement or 
the EXFN (returns real) or EXFN% (re-
turns integer) functions. This is very much 
more sophisticated and easy to use than 
the kludges used by most systems. 

Business BASIC is thus quite useable 
as a general-purpose system language 
(as happened with the II and Applesoft). It 
has a range of extensions equal to any 
minicomputer BASIC, while retaining a 
reasonable level of compatibility with 
'standard' BASICs. 

The Verdict... 
With the addition of the new Profile 5 

Mbyte hard disk, the Apple III is a serious 
computer (a term many would hesitate to 
apply to the Apple II). 

The Profile drive installs easily, follow-
ing the instructions in the accompanying 
manual — it's basically just a matter 
of copying the device driver into the 
DRIVERS.SOS file on the boot disk. 
Thereafter, the Profile is just another de-
vice to the operating system. 

The III is quick; its use of interrupt-
driven I/O means the speed requirement 
is not as important in any case, and the 
ability to operate in batch mode using the 
EXEC statement further reduces the need 
for speed. 

All in all, I have to admit that if I wasn't 
such a perverse, cantankerous devotee to 
building my own system, I would have to 
consider the Apple III a contender for my 
dollars. 

It has a good BASIC, Pascal, word pro-
cessing software, Visicalc, now COBOL 
and even a new Softcard so I can run 
CP/M. 

Although there's a lot of discussion ab-
out the IBM machine killing the Apple III, I 
just can't see this one lying down and 
dying. It's too good for that. 
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Old-Time Quality 
Vector's 3005 

One of the old and respected 
names in the microcomputer field 
is Vector Graphic. From the intro-
duction of its first S-100 cards in 
1976, to the sophisticated busi-
ness systems it now sells, the 
Vector name has consistently 
stood for quality; and, writes Les 
Bell, that's still true of its latest, the 
Vector System 3005. 

VECTOR GRAPHIC is one of those com-
panies that started by producing plug-in 
cards for the Altair, the first popular 
personal computer. 

Many of these 'early days' manufactur-
ers are gone: IMSAI, MITS, Processor 
Technology...all gone, replaced by 
younger companies such as Apple and 
Tandy. Vector Graphic is one of a very few 
survivors from that era, and when one 
looks at a Vector system one begins to 
realise why it made it. 

The most recent Vector system, the 
Vector System 3005, is compact yet pow-
erful, with a range of mass storage op-
tions. The core of the unit is the Vector 3 
console, which contains a video display, 
keyboard, and S-100 card cage. 

The 6-slot motherboard on our evalua-
tion sample carried the 4 MHz Z-80A pro-
cessor on a single-board computer card, 
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64K of RAM (56K useable), a floppy disk 
controller, memory-mapped 80 by 24 
video card, 5 Mbyte micro-Winchester 
controller and a cartridge tape drive 
controller. 

The floppy disk and Winchester are 
mounted side by side in a small enclosure 
which sits by the computer, while the 
cartridge tape drive occupies a similar en-
closure. Incidentally, the tape controller 
board also carries a battery-backed real 
time clock. 

The floppy disk is double-sided double-
density, with a storage capacity of 600K. 
Two additional floppies can be added if 
required. 

The printer supplied with our review  

system was a NEC Spinwriter. This is sup-
plied as an integrated part of the system, 
complete with driver software which auto-
matically implements all the appropriate 
protocols (on some systems, the printer 
can only be driven by the word processing 
software!. 

The keyboard has a comfortable feel 
and is sloped for minimum finger move-
ment. At the right side is a numeric keypad 
and a set of cursor movement keys, while 
at the left are the escape, delete, caps 
lock and control keys. The screen has an 
anti-reflective gauze cover, which relieves 
eyestrain in brightly illuminated offices. 

The video display is based on Vector's 
Flashwriter II memory-mapped video 
board. This has an 80 by 24 display, with 
underlining, inverse video and graphics 
capabilities. The memory mapped system 
has a couple of advantages in single-user 
systems like this one: the ability to display 
graphics, and to utilise direct access for 
complex screen displays like the RAID 
debugger display described below. 

The system software supplied as 
standard is quite impressive. 

The standard operating system is 
CP/M 2.2; however, many of the standard 
CP/M utilities have been replaced by 
more sophisticated versions. STAT and 
PIP are the same as usuaL; however ED 
is replaced by a screen-oriented editor 
called SCOPE (SCreen Oriented Prog- 
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ram Editor), ASM has been supplanted by 
ZSM, a Z-80 assembler, and DDT is au-
gmented by RAID, a RApid Interactive 
Debugger, which displays the processor 
status and registers on the full screen. 

The system also contains an extended 
system monitor in ROM, which is used to 
boot the system and can also be used for 
diagnostic purposes. The monitor soft-
ware also includes dumb terminal emula-
tion in conjunction with a modem or 
acoustic coupler. 

Other standard software includes a 
modified version of Microsoft BASIC ver-
sion 5.2; the principal extension is the im-
plementation of direct cursor addresSing 
in the language, almost a necessity with 
memory-mapped video unless a separate 
terminal emulator program is supplied. 

There are also software utilities which 
allow backing up the hard disk onto floppy 
disks or streaming tape. 

Optional software, some of which we 
tried, includes Vector's well-known 
Memorite Ill word processing system, the 
Execuplan spreadsheet calculator, CCA 
data management system and the Ac-
cuchart business charting system for 
Diablo-protocol printers. 

Memorite III 
Memorite III is a comprehensive word 

processing package with a wide range of 
editing and formatting commands, as well 
as name and address merging, spelling 
correction and communications. 

The program includes a number of very 
sophisticated features not normally seen 
on microcomputer word processing 
systems. These include proportional 
spacing, multiple column printing, auto-
matic footnote insertion and boilerplating 
of paragraphs into documents. 

Memorite will normally power up in aux-
iliary command mode, and text can be 
entered by hitting ESC twice. Thereafter, 
many common editing commands are av-
ailable using control keys, but more comp-
lex commands must be accessed by us-
ing the control-A sequence to enter aux-
iliary command mode. In this mode, com-
mands will usually consist of two or three 
letters, followed by return to cause 
execution. 

Many print formatting commands are 
embedded into documents, using the de-
lete key as an 'auto-insert' code allowing 
entry of non-printing command 
sequences. 

Documents can be merged with data 
files, or with direct keyboard entry. In addi-
tion, Memorite allows the operator to type 
directly from the keyboard onto the 
printer. Additional commands built into 
Memorite allow its operation with cut 
sheet feeders such as the Spinwriter dual 
hopper feeder. 

Documents are filed with certain addi-
tional information, such as the author's 
name, date of creation and last modifica- 
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tion, password and write protection 
status. This allows an extra degree of sec-
urity on shared word processing systems. 
On hard disk systems, Memorite allows 
use of different CP/M user areas. 

Memorite also includes commands 
which allow communication of files -with 
other Memorites systems, although it is 
limited to documents which are smaller 
than buffer memory. 

The spelling module is run from CP/M, 
not from within Memorite. It allows correc-
tion of spelling in context, as well as the 
creation of auxiliary dictionaries for 
specialised applications. 

The Memorite user's manual is tutorial 
in nature, and proceeds through basic to-
pics, to allow the user to start utilising the 
system on simple documents, before 
progressing on to more advanced use. It  

is well written, and intended for non-DP 
staff such as secretaries. 

An additional program allows the crea-
tion of mailing lists and printing of labels. 

Execuplan 
Execuplan is a spreadsheet calculator 

which uses the display to show results of 
calculations on an 'imaginary' columnar 
analysis sheet. The cursor control keys 
are used to move around the screen en-
tering values or formulae which operate 
on these values. 

The program displays a status line 
rather like Visicalc's, a formula line, title 
line and command line. The rest of the 
display is given over to the worksheet. 

Entry of commands is very easy, and 
the system includes a number of editing 
functions which help the user. For exam- 

Specifications and Report Card 

Unit: 	 Vector System 3005 

Made By: 	 Vector Graphic Inc. 

Processor: 	 Z-80A 

Clock Speed: 	4 MHz 

RAM: 	 56K useable from 64K 

ROM: 	 Bootstrap and monitor 

I/O: 	 serial, parallel 

Languages: 	BASIC 

Keyboard: 	 full QWERTY 

Display: 	 80 x 24 memory mapped 

Graphics: 	 chunky graphics 

Peripherals: 	5 Mbyte hard disk, streamer cartridge drive 

Expansion: 	S-100 

Best Points: 	Fully integrated, well supported 

Worst Points: 	Maximum 56K CP/M with restricted TPA can't run 
some progs such as Whitesmith's C compiler 

Ratings: 	 excellent 	very good 	good 	poor 

Documentation: 

Ease of Use: 

Functionality 	 ✓ 

Support: 	 ✓ 

Value-for-money: 	 ✓ 

Extras Included: 	NEC Spinwriter printer 

Options: 	 wide range of S-100 add ons 

Review Unit from: Dicker Data Projects Pty Ltd, 78 Captain Cook Drive, 
Caringbah NSW 2229 Tel (02) 525 2122 



ple, control-L will automatically insert the 
last command typed into the command 
line, so it can then be edited. 

A useful extension of the more conven-
tional spreadsheet calculators is the abil-
ity to refer to a cell by its row and column 
titles. For example, row 2 might be 
headed 'JAN' and column 5 might contain 
income figures, titled 'INCOME', but 
rather than referring to that cell as [2.5], 
the user can specify it as [JAN,INC]. This 
is much more meaningful to the casual 
user, and is such a simple and obvious 
feature (once you've thought of it) that one 
wonders why other programs do not offer 
it. 

The System commands allow all the 
usual things to be done. Files can be 
loaded, saved, and so on, data can be 
entered (as either text, value, repeated 
characters or formulae), locations, col-
umns, rows or the entire array can be 
formatted, and so on. The format com-
mand allows a location to be considered 
as a percentage, so that the value is multi-
plied by 100 before display, and has a 
percent sign immediately after it. 

A round command allows the internal 
representation of numbers be changed to 
match the precision of the display, and like 
other calculators, calculation can be 
either manual or automatic, with row or 
column first. 

Curiously, I was unable to find an equi-
valent to the replicate or copy commands 
found on most spreadsheet calcs. In 
practice, this didn't seem to be a problem, 
and the control-L trick could be used to get 
around it in many cases. 

Functions available are: ABS, INT, SIN, 
COS, TAN, ATN, LN, LOG, EXP, SOR, 
SUM, MIN, MAX, AVG, MEAN, VAR, SD 
(standard deviation), COUNT, NPV (net 
present value). Interestingly, the arith-
metic functions and the floating point math 
routines in this program were derived from  

MBASIC 5.1, so the accuracy will be the 
same, and interested users would have a 
chance of being able to read Execuplan 
files, since variable storage is in MBASIC 
format. 

The documentation supplied with Ex-
ecuplan was well organised, though it 
would have benefited from more screen 
diagrams or photos. There are two manu-
als, a reference guide and a primer. The 
latter contains a number of interesting ex-
amples from areas such as real estate 
and anthropology (anthropology?). 

Accuchart 
Accuchart is a plotting and charting 

system for printers which follow the Diablo 
protocols, and which have a bidirectional 
paper feed (such as a bidirectional forms 
tractor). There are six chart generation 
programs and a menu. 

The programs will allow several types of 
charts to be generated: XY charts, pie 
charts, bar charts with either separate or 
joined bars, stacked bar charts and com-
parative bar charts. 

For each type of chart, the program will 
ask a number of questions, such as the 
titles for the axes, maximum and minimum 
values, whether auto-scaling is required, 
and so on. 

After this, the data can be entered, and 
once the last data item has been keyed, 
the system will ask if the printer is ready. 
Upon confirmation, the program will 
pause briefly, and then start plotting the 
appropriate chart. 

During data entry, the system will 
periodically enter a review mode which 
allows revision and correction of values if 
required. The system requires entry of 
modified data when some values are 
negative, but this is quite simple to do. 

The input can also be from a data file. 
The stacked bar charts are printed with 

either empty space or two different direc- 

tions of diagonal or horizontal shading to 
distinguish the different zones. Compara-
tive bar charts show groups of bars, again 
following the same shading procedure. 

The resulting charts are neat and clean, 
although there are a couple of areas 
where the results are less than perfect. 
For example, the use of auto-scaling can 
result in awkward values against tick 
marks on the axes, instead of round num-
bers like 50, 100 and so on. Also, the 
resolution of the printer makes diagonal 
lines and curves rather rough (although a 
lot better than I could draw free-hand!). 

The System 
The Vector Graphic System 3005 com-

pares very favourably with other small 
business systems. With its 5 Mbyte 
Winchester, there are no problems with 
mass storage and backup is easy using 
the tape cartridge drive with the 'UP-
LOAD' and 'DOWNLOAD' programs 
supplied. 

The operating system is CP/M, the 
BASIC is Microsoft, presenting no 
surprises, but thereafter, Vector has 
elected to develop its own proprietary 
software such as Memorite and Execu-
plan. This would seem to indicate a higher 
degree of interaction between the prog-
rams and the hardware, particularly in the 
case of the Flashwriter II memory-
mapped video display. 

Incidentally, on the demonstration 
system there were a few games to de-
monstrate the ability of the video display 
— amongst them an excellent Space In-
vaders game. It is unusual to see this kind 
of software on such a powerful business 
system. 

All in all, it's a good, versatile system. 
For users with different requirements, 
there are other systems in the Vector 
range, up to multi-user systems based on 
the same basic hardware. 

The Turbocharged IMS 
WHEN IMS first came to my attention a 
few years back it was as a supplier of RAM 
cards that worked, reliably, in almost any 
S-100 system. Soon its reputation grew 
as a manufacturer of quality engineered 
boards and, finally, systems. 

For a couple of years now IMS has been 
represented in Australia by SI Microcom-
puters in Sydney. At first, the IMS 
machines were sold mainly to scientific 
and engineering users (who recognise 
good engineering) but in recent months, 
the systems have begun to carve a fair 
sized niche in the commercial world. 

With this development in mind we took 
a look at the latest model from IMS, the  

5000SX. This desk-top box packs in a 
selection of three 13cm floppy and 
Winchester drives, a 12-slot card cage 
and a beefy power supply. 

The innards of the box reveal the same 
solid construction as ever. Although this 
cabinet is lighter than previous models, 
and has a tendency to flex when lifted by 
opposite corners, it is still tough enough 
for any office, while light enough for con-
venient movement. It also looks good, 
something that many S-100 system man-
ufacturers find difficult to achieve. 

In the card cage of our review model 
were a motherboard (reportedly tested at 
8 MHz), Z-80A CPU at 4 MHz, 64K RAM  

card, floppy disk controller, Winchester 
disk controller and a serial I/O card. All 
are solidly locked in place and neatly 
cabled up. 

The finish of the boards is very good 
indeed and they give the impression, from 
the pc board layout, of conservative de-
sign. The system performed flawlessly, 
after an initial problem which turned out to 
be a minor fault on my terminal, not the 
IMS box. 

While many S-100 systems are inte-
grated from several manufacturers' pro-
ducts, the tendency for IMS systems (and 
indeed the industry trend) is for the 
system to comprise a matched set of 
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boards. This has made it possible for IMS 
to link its software support to the hardware 
much more than some other manufacturers 
have done. 

The primary operating system for IMS 
systems is CP/M. All IMS systems will 
support CP/M, regardless of the config-
uration in terms of disk drives and I/O 
ports. This is achieved through a number 
of interesting techniques. 

For example, the first sector of the first 
track of a disk does not carry the boot-
strap loader, as on most CP/M systems. 
Instead, it carries a Load Parameter 
Block, which is a table of data which de-
fines the physical characteristics of the 
disk as well as the load address and 
length of the operating system. 

Using this technique, it is possible for an 
IMS machine to boot off any drive in the 
system, usually the first drive to come 
ready. 

The CP/M BIOS is written in Z-80 code, 
and is supplied as a library of linkable 
modules which can be combined to con-
struct the required device drivers. It is en-
tirely table driven, consisting of a Logical 
Unit Table which contains pointers to the 
various Logical Device Control Blocks 
which are the actual device drivers. 

The system is configured by editing the 
main module to contain the desired mod-
ule references, assembling it, and then 
linking it with the required modules from 
the libraries. This will automatically bring 
in the required interrupt drivers and initiali-
sation routines at link time. 

Apart from the sophisticated implemen-
tation of the BIOS, the CP/M system is 
completely standard. IMS also provides a 
number of utilities for formatting, copying, 
and sysgen-ing the various drives its 
systems support. 

The TurboDOS Alternative 
An alternative to CP/M for IMS owners 

is TurboDOS, an operating system which 
is written in Z-80 code and offers several 
advantages over CP/M. In fact, it is de-
signed to replace MP/M and CP/Net, as it 
offers a networking system based on the 
same modules. 

TurboDOS is compatible with CP/M 2.2 
and the authors claim it can be used as a 
direct replacement for CP/M on any Z-80 
based computer. As soon as I hear the 
word 'compatible' however, I am remind-
ed of the computer industry saying that 
'compatible' describes any items of equip-
ment or software which require less than 
$1000 or 100 man-hours to get working 
together. 

First the bad news. 
TurboDOS does support most of the 

CP/M BDOS calls (except functions 24, 
27, 31 and 40) and direct BIOS calls. The 
missing functions, which mainly relate to 
the disk allocation map and the physical 
disk info, are used by stat.com and other  

CP/M utilities which report on file and disk 
sizes. These programs, such as sorted 
directory utilities, will not run under 
TurboDOS. 

The BIOS calls are translated back into 
BDOS calls to run under TurboDOS. This 
means that programs which use BIOS 
calls for speed will in fact run slower under 
TurboDOS than CP/M. 

Another problem on single-user sys-
tems is that TurboDOS is bigger than CP/ 
M, so that a smaller TPA (transient prog-
ram area) is available than under CP/M. 
This means that some large programs, 
such as Whitesmith's C Compiler, or Mile-
stone, will not run. However, this is not a 
problem on networked systems, as the 
network slaves do not incorporate much 
of the OS, allowing a much larger TPA. 

And, of course, there will inevitably be a 
few funny (and often inexplicable) phur-
phies with languages and utilities which 
use tricky code or rely on 'undocumented 
features' of CP/M. 

So much for the bad news. If you can 

Unit: 

Made By: 

Processor: 

Clock Speed: 

RAM: 

ROM: 

I/O: 

Languages: 

Keyboard: 

Display: 

Graphics: 

Peripherals: 

Expansion: 

Best Points: 

Worst Points: 

Ratings: 

Documentation: 

Ease of Use: 

Functionality 

Support: 

Value-for-money: 

Review Unit from:  

live with these drawbacks, and many 
happy TurboDOS users seem to be able 
to, then there are significant advantages 
to this OS. 

First, there is speed. Because it uses 
Z-80 code, TurboDOS achieves a speed 
improvement over CP/M. This is further 
increased by the way TurboDOS utilises 
the disks — with large sector sizes, no 
skew and no reserved system tracks. 

TurboDOS will automatically determine 
whether a disk is written in CP/M or 
TurboDOS format; in fact the two are not 
so very different. There are no reserved 
system tracks on a TurboDOS disk. 

Instead, the system is contained in a file 
called OSMASTER.SYS and is loaded by 
a program called OSLOAD.COM. Like 
MP/M, the system is permanently resi-
dent in memory, and there is no reload on 
warm start. 

The directory is slightly differently 
organised from CP/M. The first section of 
the directory area on disk is occupied by a 
volume name and the disk allocation map. 

Specifications and Report Card 

IMS 5000SX 

Industrial Micro Systems Inc. 

Z-80A 

4 MHz 

64K 

boot only 

two serial channels, Centronics parallel 

BASIC, COBOL, Pascal, C, P/L and probably Swahili to boot 

N/A 

external serial terminal 

N/A 

N/A 

S-100 

Beautiful construction 

Jargony documentation 

excellent 	very good 	good 	poor 

fro 

✓ 

✓ 

SI Microcomputers, 3rd floor, 107 Walker St, 
North Sydney 2060. Tel (02) 922 3977. 
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You can trust Scotch brand Diskettes to d 
accuracy. Each diskette is warranted for 0 
free performance. 
Protect your investment in the future with 
Scotch brand Head Cleaning Diskettes. Extra 
service calls may not be necessary, you clean 
the read/write heads on the diskette drive, in 
just 30 seconds without any disassembly or 
mess. 
Telephone 3M Australia Pty. Ltd. for the name of 
your nearest Authorised Distributor. 

attaining a 
clean memory 
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This map is continually updated by 
TurboDOS on the disk, rather than in 
memory as CP/M does. This means disks 
can be exchanged at any time without 
having to reset the allocation map, a fea-
ture which eases the transition to multi-
user systems. 

If TurboDOS detects a CP/M format 
disk, it automatically relocates the first en-
tries in the directory in order to put its 
allocation map in place (the volume name 
and map appear to be erased files to a 
CP/M system). Under certain conditions, 
however, it is possible for the map to get 
'out of sync' with the actual disk surface, in 
which case a program called FIXMAP can 
be run to sort things out. 

The operating system is actually sup-
plied as a collection of relocatable, link-
able modules, which are combined to con-
struct the appropriate level of system. 
This is done with a special purpose linker 
called GEN. 

Through this procedure, it is possible to 
build a number of different levels of 
system, from single-tasking, to spooling, 
multi-tasking and networking. Using this 
modular scheme, the physical device 
driver portion of the OS is linked in at GEN 
time. 

Using 'BDOS function numbers' above 
83 (to avoid contention with CP/M and 
MP/M), TurboDOS offers the ability to 
manage much more of the physical  

resources of a system. For example, com-
munications channel control is handled 
through TurboDOS, where CP/M knows 
nothing about modems or serial ports. 
This makes communications programs 
and the like much more transportable. 

Other facilities provided include a real-
time clock with calendar, a selection of 
printer drivers (including XON-XOFF and 
NEC Spinwriter drivers), network drivers, 
record locking on files and drives, print 
spooling and password protection at log-
on. 

Record locking is achieved under high-
level languages such as BASIC through 
the use of a 'fictitious' file called $.LOK. By 
reading and writing this 'file', applications 
programs can signal their intention to use 
the interlocks on shared files. This mech-
anism is sufficiently general that it is use-
able with almost all high-level languages. 

Files can have several attributes, which 
are indicated by setting the most signific-
ant bits in the appropriate bytes of the 
filename (which is why PIP should not be 
used to transfer files — it will lose the 
attribute information). 

These include exclusive (only one pro-
cess at a time can access), shared (may 
be accessed by concurrent processes), 
archived (used primarily in backing up 
Winchesters) and global (accessible from 
any user number). 

The FIFO attribute indicates that files  

will be written and read in a special way, 
rather similar to a pipe in UNIX. Records 
will be written on to the end, and read from 
the beginning by two different processes 
(allowing inter-process communication). 
The header record of a FIFO will indicate 
whether the body of the FIFO is on disk or 
in memory (disk FIFOs are slow but can 
be large, while RAM FIFOs are fast but 
limited to 127 records at best). 

The TurboDOS utilities have a number 
of interesting features. For example, they 
mostly have built-in wildcard expansion of 
filenames, with optional confirmation that 
indicated files should be processed. To 
avoid confusion with CP/M utilities, they 
are named differently; the equivalent of 
PIP is COPY, for example. 

The documentation for both TurboDOS 
and the IMS hardware and software are 
pretty hard going and are not intended for 
the complete novice. IMS, in particular, 
has a tendency to jargon, particularly in 
naming programs like C48T096.COM, 
FMTF5B.COM and similar. 

TurboDOS is certainly fast in operation, 
and seems much more sophisticated than 
CP/M. When expanded to a network, one 
can see that there would be obvious ad-
vantages to it over CP/M. The IMS hard-
ware is well set up to support such a 
sophisticated software system; it repre-
sents close to state-of-the-art, coupled 
with conservative construction. 



80 16K RAM 
81  Mass Memory $96.00 

8 inputs, 8 outputs. Directly control leds, 
relays and other circuits with simple BASIC commands complete 
with mountains of circuit and programme examples. 	 $38.00 

ZX81 STARTREK. 
Full version requires 8K RAM. Twice on cassette with listing. 	$1 0.00 

Hardware supplied tested, guaranteed and ready to go 
with gold connectors and socketed I.C.s 

Mail order only: Add $1.00 P&P 	Send S.A.E. for free information. 

T. J. PERIPHERALS 
41 Olympic Ave., Cheltenham, Vic. 3192 

Or unit 9, 140-148 Crimea Road, Marsfield, N.S.W. 2122 
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Son of IBM Rides Again 
THE Computer Company formally 
launched the Panasonic JB3000 personal 
computer with a multi-media kaleido-
scopic presentation on June 29. Readers 
will recall from our write-up a couple of 
months back that the JB3000 is software 
compatible with the IBM Personal 
Computer. 

With the arrival of the first machines in 
the country (though you won't see them in 
the stores yet), we had a chance to take 
a closer look and to investigate that 
compatibility. 

The JB3000 is quite small. The key-
board is lighter than the IBM's, and 
doesn't have its unusual feel, but is very 
comfortable and easy to use, with an en-
larged 'lower lip' on which one can rest the 
heel of the hand. 

Inside the machine the construction is 
up to the usual Panasonic standards. The 
main board is beautifully made, and there 
is room inside the system box for up to 
three expansion cards. 

Compatibility point one — there is no 
empty socket beside the processor for the 
Intel 8087 arithmetic co-processor unit. 
This is unlikely to affect many users, espe-
cially for the next year or so, as the price of 
the 8087 is still around the $500 mark. 

Still, for those interested in number-
crunching, the 8087 will be a definite plus 
for the IBM. Maybe by the time production 
units reach Australia, the board will have 
been redesigned — the Japanese do 
things like that. 

The other area of difficulty is in the hard-
ware design of the video circuitry. Evi-
dently this does not work in exactly the 
same way as the IBM (it has more colours, 
for example), so machine code programs 
which directly access the video display 
will run into difficulties. 

The IBM version of Visicalc, for exam-
ple, will not run correctly on the JB-3000 
as the display driver is wrong. 

It seems quite probable that other 
machine code programs, particularly 
games, will suffer from this problem too. 

At a higher level in the software hier-
archy, BASIC programs will be completely 
compatible. 

When I saw a production prototype, the 
BASIC interpreter was just plain MBASIC-
86 with machine code subroutine calls to 
drive the graphics and music. By the time 
of the release, TCC had received the 
Panasonic version of BASICA, the 
Microsoft BASIC with high-res graphics 
and music drivers built in; programs writ-
ten for this should work identically on both 
machines. 

Recent reports claiming the Panasonic 
is much slower than the IBM because the 
IBM runs a compiled version of BASIC are 
incorrect; they both run virtually the same 
BASIC interpreter, and as far as we are 
aware, there is no BASIC compiler for 
either machine yet, with the exception of 
CBASIC-86 which is partially compiled 
and runs under CP/M-86. 

Unfortunately we did not have an op-
portunity to run our benchmarks on the  

Panasonic machine, but see no reason to 
believe it would be any slower than the 
IBM as both have the same clock 
speed.The display on the JB3000 is cap-
able of quite dramatic colour, though we 
are unsure how much of this is due to the 
quality of the monitor or the video 
generator circuitry. Certainly the colours 
were much better than on any personal 
computer we have seen. 

TCC has also released details of the 
'Attache' business software which will be 
sold for the JB-3000. 

Modules available include Debtors, 
Creditors, General Ledger, Stock, and 
Invoicing/Sales Analysis. Each attache-
case box contains the software, manuals, 
pre-printed stationery to get started and a 
voucher for a training course at Metropoli-
tan Computer College. 

The JB-3000 will be sold by Angus & 
Robertson bookstores, Myers Melbourne 
store, and independent dealers. A typical 
system consisting of a 128K CPU, mono-
chrome display, 2 minifloppies and a dot 
matrix printer will retail for $5998 plus 
sales tax. 
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pour computer 
clinic 
Buying Computers 
I AM interested in purchasing 
a personal computer and I 
am wondering if you can 
throw some light on the 
subject. 

I am a beginner in BASIC 
but I do not want a system 
that will be limited after I have 
mastered the language. Also, 
what about availabity of soft-
ware as after reading your 
item about the TRS-80 Col-
our System are 'games and 
simple applications' available 
only? My price is limited to 
around $1000. 

On a different note; I am 
from New Zealand on a work-
ing holiday but I am now 
thinking of settling down in a 
job permanently. The job? A 
computer programmer. 

How on earth does one be-
gin? I have worked in a bank 
for eighteen months and ab-
out ten of these months was 
in computer input. 

Unfortunately the systems 
we used were NCR encoding 
machines, so I guess this ex-
perience is not too important. 
Does one have to go to a 
Technical Institute to learn or 
are there oportunities to start 
work in a firm operating with 
computers? 

I have had my eye on the 
papers for some time now 
and all the firms seem to want 
people with a minimum of 2 to 
3 years experience. 

I have heard of places 
where you pay and they 
teach you — is this true? Any 
information on these subjects 
would 	be 	greatly 
appreciated. 

D WHITESIDE 
Kununurra, WA 

Really, I can't advise you 
on which computer to buy; 
that's a value judgement 
which depends as much on 
what you want as what the 
various computers offer. 

On a general note, it is 
always true that when a 
new computer is released  

there is a lack of software 
for it; I wouldn't single out 
the TRS-80 Colour Compu-
ter in that regard — there 
are many worse machines. 

As far as getting training 
for a job as a programmer: 
there is a world of differ-
ence between hobby com-
puting and the real world 
where jobs are bigger and 
have deadlines attached 
(not to mention documen-
tation to write). 

The best way to start is 
with a college course — I 
haven't tried any of the 
commercial courses so I 
can't comment at this 
stage. Perhaps those of our 
readers who have been 
through Control Data, MCC 
or similar courses might 
like to give us their 
opinions? 

Coding The 6502 
I AM A fourth form student 
who has a basic knowledge 
of the BASIC language. At 
present I am looking for a 
comprehensive manual for 
the complete novice in 
machine language program-
ming for 6502-based compu-
ter systems. 

Although we don't have a 
computer at home, at school 
we do have two Apple Ils as 
will as two terminals con-
nected to a PDP-II and 
through TASNET to Vax in 
Hobart. So if reference to a 
computer is needed; Apple II. 

Please note I wouldn't 
know a 'peek' from a 'poke' or 
a memory map from a circuit 
plan so a book on machine 
language will have to be very 
comprehensive. 

WAYNE BESWICK 
Preolenna, Tas 

Machine Language Prog-
ramming on the Apple by 
Don & Curt Inman is prob- 

ably the best all-round 
machine-code program-
ming book for the Apple 
and indeed other 6502 
machines. There are a 
number of other good 
books around, particularly 
Assembly Language Prog-
ramming for the 6502 by 
Lance Leventhal, in the 
Osborne/mcGraw 	Hill 
series of books. 

Super-80 Software 
I HAVE recently bought a 
Super-80 computer, only to 
hear that there is no software 
available. Could you please 
find out if this is true, also 
could you start a Super-80 
section, as this machine is 
getting popular by the 
minute. 

Could you please write a 
program suiting the Super-
80, if possible. 

GARRY BLACK 
Geelong, Vic 

There must be some-
body out there who's writ-
ten something for the 
Super-80! Send it in... 

Unfortunately I'm not in a 
position to write software 
for the Super-80 — I don't 
have one and, more signif-
icantly, it takes me 27 
hours a day to write the 
software I DO have to write 
on my own machine! 

Talking Robots 
I RECENTLY purchased a 
copy of the Robot Attack 
game (Hogue & Konyu) re-
viewed in Your Computer 
(January, 1982). 

It was described in its 
documentation as a 'talking' 
arcade game. I hooked the 
sound output lead from the 
System-80 to my stereo amp- 

lifier and although it produced 
some interesting sound ef-
fects, there was no voice as 
such. 

However, when I con-
nected my computer to a tele-
phone amplifier (Dick Smith, 
$12.50) it spoke! The prog-
ram speaks such lines as 
'Game over player one' and 
of course announces 'Robot 
Attack'! 

I now have two questions: 
Why didn't the review men-
tion this program can talk and 
how is this 'voice' possible on 
a TRS 80/system-80 without 
a speech synthesizer? 

SCOTT O'KEEFE 
Burraneer, NSW 

Ummm — the hard one 
first. The reason I didn't 
mention the game could 
talk is that I never quite 
managed to get my tape re-
corder and computer to 
work together to try it, and 
when I came to write the 
game up, I clean forgot ab-
out it! Anyway, you're right, 
it does talk, and we're 
happy to let everyone know 
about it. 

How does it do it? Well, 
without knowing the actual 
program I can't say for 
sure, but it probably uses a 
simple digitising technique 
known as 'Delta Modula-
tion'. This only requires the 
addition of a resistor and 
capacitor to a single bit of 
an output port to produce 
sound effects, and since 
that's the way the Tandy 
drives its cassette in-
terface anyway, it's easy to 
do. 

For further details on this 
technique, see an article by 
Phil Mork in the reprinted 
Volume 2 of Dr. Dobbs 
Journal of Tiny BASIC 
Computer Calisthenics and 
Orthodontia. Alternatively, 
if I can find the time, I'll 
write an article on how to 
do it(...?). 
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OS•9 - Power For Your Peach 
Motorola's 6809 microprocessor 
has given new life to aging 6800 
systems, as well as making possi-
ble such machines as the TRS-80 
Color Computer and the Hitachi 
Peach. Les Bell reports on one of 
the most powerful software 
packages for the 6809... 

WHEN MOTOROLA first introduced the 
M6800 microprocessor, back in 1975, I 
worked with one of its first EXORcisor de-
velopment systems. Software support 
back in those days was crude, to put it 
kindly. 

There was a line-oriented text editor 
and an assembler, both loaded off paper 
tape — and, horror of horrors, they both 
lived in the same area of memory, so that 
the editor had to be reloaded after an un-
successful assembly. 

We've come a long way in both hard-
ware and software tools since then. 
Motorola's successor to the 6800, the 
6809, is very much more powerful, not to 
mention easier to program. More im-
portantly (and due to hobbyists who re-
fused to believe it couldn't be done), we 
now have operating systems and high 
level languages for many micropro-
cessors. 

OS-9 represents the 'state of the art' in 
microcomputer operating systems. There 
are two versions — Level 1 is for systems 
as small as 4K of ROM and 2K up to 56K 
of RAM, while Level 2 is for systems with 
up to 1 Mbyte of RAM and memory man-
agement circuitry. As far as the user is 
concerned, however, the two systems are 
almost identical. 

OS-9 is loosely modelled on the UNIX 
operating system developed by Bell Labs 
(no relation, unfortunately). However, 
UNIX is designed for rather more powerful 
processors (PDP-11s up to IBM 370s), 
and in particular for systems with high-
speed mass storage devices (disks). 

UNIX makes a little memory go a long 
way by temporarily writing segments of 
memory out to disk, freeing that space up 
for re-use, and then restoring the original 
contents when required (this is called pag-
ing or virtual memory). You are welcome 
to try this with a floppy disk! 

OS-9, on the other hand, keeps all run-
ning programs in memory all the time, a 
sensible approach under the circumst-
ances. In addition, while UNIX is written in 
the C programming language, OS-9 is 
written in assembly language to squeeze 
the last drop of performance out of the 
microprocessor — although it does sup-
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port a C compiler. 

The system supports multi-program-
ming, allowing several users on the 
machine simultaneously. It does this by 
allowing a real-time clock to periodically 
interrupt the task under execution and 
jump to the operating system, resuming 
with the next task. 

In fact, a single user may run several 
programs simultaneously, so that long 
programs need not tie up the system. 
Input/output may occur simultaneously 
with running programs, so that the system 
allows 'type-ahead', catching up with the 
user when it has a chance. 

OS-9 programs are modular — that is, 
they consist of separately written and as-
sembled modules which are linked to-
gether at run time. Memory is managed in 
much the same way as a disk, with a mod-
ule directory which contains information 
on each module in memory, including its 
address, size, and so on. The module di-
rectory can include modules in ROM. 

This feature allows easy updating of 
programs by simply replacing modules 
with no concern about size or location of 
patches. The new module is simply en-
tered in the directory and the update is 
complete. This is particularly useful for 
updating ROMs. 

Like UNIX, OS-9 supports a hierarchi-
cal file structure. In other words, each user 
can create new directories for each pro-
ject, group or any reason, in order to 
group related programs in their own di-
rectory. Directories can contain sub-
directories, so that a file is specified by a 
pathname specifying each of the direct-
ories, down the 'tree' in which it appears, 
followed by the filename itself. 

Again borrowing from UNIX, I/O 
devices are treated as though they are 
data files, simply an unstructured series of 
bytes upon which other levels of structure  

can be superimposed by the user prog-
ram. This concept means that, to the user, 
all I/O devices look the same, allowing 
redirectable I/O, another major feature of 
both UNIX and OS-9. 

Using redirectable I/O, a C program, for 
example, is written to take its input from 
the standard input stream (the console), 
and its output goes to stdout (again, the 
console). At run time, the operating 
system can switch the input and output 
from and to any other devices. 

For example, a program that simply 
echoes its input back to its output (dumb!) 
becomes useful if its input is directed from 
a disk file and its output directed to a 
printer. That's the CP/M Ctrl-P TYPE 
command and one of PIP's functions, to 
boot. Add automatic pagination and page 
numbering, and it becomes a really useful 
tool. 

The outer level of OS-9 is the 'shell', a 
command line interpreter which allows 
system commands to be typed in and ex-
ecuted. It is the shell that examines input 
lines and decides what you mean by a line 
like: 

update - master—file ! sort ! write—report 
/p ; del temp 

Come to think of it, what do you mean 
by a line like that? 

There are several symbols which have 
special meanings on the OS-9 command 
line. First, there is the / symbol, which is 
used to delimit directory and file names in 
pathnames. For example, the pathname: 

/D1/project1/backups/analyse 

would specify file analyse in directory 
backups in directory project1 on disk drive 
Dl. 

Several symbols are used to specify 
I/O redirection: a less-than symbol redi-
rects the standard input path, a greater-
than symbol redirects the standard output 
path, and a pair of greater-than symbols 
redirects the standard error output path. 
Thus the command line: 

DIR /D1/listdir 

would perform a directory listing operation 
on the current directory, but instead of 
directing its output to the screen, it will 
send it to the file listdir on drive 1. 

It gets even better. Multiple commands 
can be chained together on one line, 
separated by by semicolons. So the line: 

COPY curprog /D1/project1/myprog ; 
DIR /D1/project1 



Useful for: 	 General Software Development and Operation 

Hardware Req'd: 6809 Processor, 4K ROM 2K RAM 
but sensibly 56K RAM & Disk Drives 

Ratings: 	 excellent 	very good 	good 	poor 

Documentation: 

Ease of Use: 

     

     

       

Functionality ✓ 

 

Support: 

  

Value-for-money: 

Extras Included: 	BASIC09 BASIC Language 

Options: 	 COBOL compiler, C compiler, System Word Processing, 
Database Management System 

Price: 	 $585 

Review Copy from: Integrated Information Systems 
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would copy the file indicated on to disk 1 
in the pathname specified, and then do a 
directory of projectl to confirm the file had 
in fact been transferred. 

There's more. Commands on a line can 
be separated with ampersands (&), in 
which case they will execute concurrently, 
not sequentially. This is how command 
lines specify multi-tasking, allowing sev-
eral jobs to be done at the same time. 

Finally, the OS-9 shell (optionally on 
Level One) supports pipelines. A pipeline 
consists of two or more programs, the in-
put and output paths of which connect to 
each other, not to devices or files. The 
pipes between programs synchronise the 
input and output paths, allowing programs 
to communicate while they execute con-
currently. 

The pipeline separator, !, must always 
be followed by a program name. Thus the 
line given above runs program update 
with its input redirected from a path called 
master—file. Its output becomes the input 
for program sort, which in turn feeds its 
output to program write—report, which 
has its standard output redirected to the 
printer. Finally, once write—report has 
finished, the file temp will be deleted. 

Since it is a multi-user system, OS-9 
offers several options for file security. 
Each file has several attributes, including 
ownership, date and time created, date 
and time of last modification, and access 
permissions. There are six types of ac-
cess permissions, each of which can be 
independently set or reset. They are write, 
read and execute, for both owner and 
public access. 

Each user has a name and password 
which must be given to the system at 
logon. 

While including the ANSI standard 
BASIC language, BASIC09 also man-
ages to accept and run many Pascal prog-
rams with only minor modification. It inc-
ludes a text editor, multi-pass compiler, 
run-time interpreter and interactive 
debugger. 

Like much OS-9 software, BASIC09 is 
composed of reentrant modular code, so 
that only one copy of the program need 
exist in memory, although multiple tasks 
may use it. This helps considerably with 
memory space utilisation in small 
systems. 

BASIC09 allows named procedures to 
be called by name with parameters. Vari-
ables and line numbers are local to proce-
dures, and line numbers are optional in 
any case. 

Five predefined data types are pro-
vided: byte, integer, real, boolean and str-
ing. From these, the user can create com-
plex structures and data types which may 
be passed as parameters, assigned, 
stored and loaded as single entities. 

Control structures include repeat..until, 
while..do..endwhile, loop..endloop, ex-
itif..then..endexit, as well as the more 
common if..then..else..endif and for..next 
loops. 

Precision is 40 bit floating point (9 deci-
mal digits), and a full set of transcenden-
tals is built into the language. 

The OS-9 shell can be called from 
within a BASIC09 program, allowing any 
of the operating system facilities to be 
used. 

Documentation 
The manuals supplied with OS-9 are 

comprehensive and well written. The us-
er's manual is pitched fairly non-
technically, though prior experience with 
other operating systems will obviously 
help the learning experience. 

The system programmer's manual is 
much more detailed, and provides infor-
mation on all the operating system calls 
and considerable detail on its internal op-
eration. This is primarily a reference man-
ual, although programmers will generally 
have to read it through before setting 
pencil to paper. 

The BASCO9 manual combines both 
functions. Although it starts with a general 
introduction to programming, the latter 
section of the book is organised for refer-
ence and provides a complete and formal 
description of the language rather after 
the style of Pascal. 

OS-9 is supplied as a firmware module 
and disk software. It can run on almost 
any 6809-based system, although I saw it 
running on a Fairlight Quasar and Hitachi 
Peach systems. On the Quasar it was 
able to support three tasks simultane-
ously without appreciable system 
overhead. 

The OS-9 firmware module for the 
Peach costs $585 from Integrated Infor-
mation Systems (whom we also thank for 
its assistance with this article). For further 
details contact Integrated Information 
Systems, PO Box 168, Round Corner, 
2158 or telephone (02) 651 1145 or 
(02) 848 0800. 

Specifications and Report Card 

Programme: 	OS-9 Operating System 

Made By: 	 Microware 
Procedure Files 

As far as the operating system is con-
cerned, the shell is just another program, 
and the user can create multiple invoca-
tions of it as required. One particular use 
of this is the execution of procedure files. 

If the user 'creates' another shell, with 
its standard input path redirected to a file, 
the new shell will accept and process 
command lines from the file instead of the 
console. This allows batch processing of 
lengthy command streams in background 
mode. 

The shell is fairly smart in its awareness 
of file types. In the examples given so far, 
all the command programs have been 
machine code programs. However, the 
shell will also accept procedure files or 
BASIC09 files, automatically invoking 
BASIC09 in the latter case. 

BASIC09 is a large programming 
system which seems to set out to be all 
things to all people. To its credit it seems 
to come close. 



And Another One... 

The FLEXible 
Operating System 

By Alan Fowler 

JUST AS CP/M is the most popular disk 
operating system for the 8080 and Z80 
families of microcomputers, so FLEX is 
the operating system for the 6800 and 
6809.Although it's been around for many 
years, you will seldom see it mentioned 
outside of the specialist 6800 magazines. 

FLEX is a friendly system, and as flexi-
ble as its name implies. You can run it on a 
system having from one to four drives, 
with any mixture of single or double sided, 
single or double density 13cm or 20cm 
soft-sectored floppies or hard disks, as 
long as there are no more than 255 tracks 
each with up to 255 sectors of 256 bytes 
on each side of each disk (that's about 16 
megabytes each side). 

I haven't tried it, but I suspect you could 
even run it on a tape system, although a 
suitable transport would cost more than a 
floppy disk. With a double density disk 
controller, you can use single or double 
density disks in the same disk drive. You 
can even use both single and double de-
nsity tracks on the same disk — FLEX 
takes it all in its stride. 

You can use it on nearly any 6800 or 
6809 based system with at least one soft-
sectored floppy drive, and a disk controller 
that lets you use 256 byte sectors. 

You can use it on an Apple, with a Soft-
Card, and you can even use it on the 
S-100 bus. 

Floppy Disks 
The floppy disk is one of the most com-

monly used methods of storing programs 
and data. They come in two sizes, the 133 
mm (or 5 1/4 inch) and the 200 mm (8 
inch). Information can be stored on either 
one or both sides of the disk. It is stored on 
one of a number of concentric tracks 
which are broken up into sectors. 

In the case of FLEX these sectors are 
each 256 bytes long, and there are ten 
sectors on each track of a 133 mm disk. A 
133 mm disk usually has at either 35 or 40 
tracks available, although some of the 
newer drives allow 80 half width tracks on 
each side. A 40 track, single sided disk will 
therefore have a capacity of 400 sectors, 
or about 100 K bytes. A double sided 200 
mm disk will have a capacity of about 
4000 sectors, or roughly a million bytes of  

information. 
With all this space, how can you ever 

find the program or data you need? In the 
more primitive systems, you had to keep 
track of this yourself— you decided where 
to write on the disk, and kept all your own 
records. You needed a very tidy mind, and 
a strong will to make sure you wrote all the 
information down each time anything was 
changed on the disk. As well as knowing 
the starting address of each file you had to 
know the length, and if you wanted to add 
extra information onto the file you needed 
some way to link it all together. 

All in all, it became a very messy and 
time consuming problem, and took much 
of the fun out of using a computer. What 
was really needed was a program to do all 
this clerical work for you. 

This is exactly what a disk operating 
system is. Its a program which keeps a list 
of all the files on the disk, where they are 
located, and how long they are. It may 
also keep such other information as the 
creation date of the file, the date of the last 
access, and any special attributes. 

Files can be addressed by name, and 
the operating system will read them into 
memory, or write them out to the disk as 
required. It will also keep track of how 
much free space is available on the disk 
and where it is located. 

If this was all a disk operating system 
did, it would be worthwhile. A good system 
does much more, and in fact it becomes a 
super monitor with a rich collection of the 
most commonly used subroutines. This 
makes it very easy to write special prog-
rams with a minimum of effort. 

Using FLEX 
Depending on the system, FLEX is 

automatically loaded from disk and run 
following power-on, or is called up, loaded 
and run under the control of the monitor. 

FLEX prints a sign-on message, and 
asks you to enter the date, unless the sys-
tem has a built-in calendar. It then 
searches the directory of the disk in drive 0 
(FLEX calls the drives 0 to 3) for a file called 
STARTUP.TXT. This is a text file contain-
ing a number of instructions to initialise the 
system to suit your requirements. 

The STARTUP file must contain only a  

single line, which typically looks like this: 

ASN S=0 W=1: TTYSET WD=80 DP=65 
TB = 2F:DATE:ASN 

This line contains four executable com-
mands. The first assigns drive 0 as the 
system drive and drive 1 as the working 
drive. These are the drives that are sel-
ected if you don't specify a particular drive 
at any time. 

The second sets the Teletype, or VDU 
parameters, as 80 to the line, 65 lines per 
page and the tab character as '/' (hex 2F). 
The third prints out the date to make sure 
you entered it properly, or that the system 
calandar is not running slow. The last one 
prints out a reminder of the default set-
tings for the drives. 

Following this, or if there is no 
STARTUP file present, FLEX prints the 
prompt + + -i-'. Any time this prompt is 
printed, it is safe to remove, insert or 
change any disk. Unlike some other 
systems, it is not necessary to tell FLEX 
that a new disk is present. 

FLEX filenames may be up to eight 
characters long. The first must be a letter, 
but the remainder can be any mixture of 
letters, numbers, hyphens or under-
scores. The letters can be either upper or 
lower case. FLEX has a flag which may be 
set to treat names having upper case let-
ters as either different to, or the same as, 
those having lower case letters. 

The name must be followed by an ex-
tension of up to three characters. The first 
must be a letter, and the remainder as for 
the name. 

FLEX has a number of file extensions 
that have special meanings. For instance, 
the STARTUP file has the extension .TXT, 
because it is a text file containing only 
printable ASCII characters. The three 
names listed in the STARTUP file, ASN, 
TTYSET & DATE are all command files 
and have the extension .CMD. Other ex-
tensions are .BAS for BASIC programs, 
.DAT for data files and .BIN for binary, or 
machine language files. 

Its not necessary to use a RUN com-
mand in FLEX — just type in the name of 
the command file and hit RETURN. FLEX 
will always search for a .CMD file on the 
system drive, and most other types of file 
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in the working drive. Remember, these 
were set to drive 0 and drive 1 respectively 
by the ASN command in the STARTUP 
file. 

If the command file is not on the diskette 
in the system drive, it's only necessary to 
put the drive number before or after the file 
name and separate it with a full stop; for 
example, 1.TTYSET or ASN.3 for drive 1 
or drive 3 respectively. 

Built-in Commands 
FLEX has only two built-in commands, 

GET and MON. GET loads a binary file 
into memory at the address specified in 
the file, and then returns to FLEX. MON 
transfers control to the normal system 
monitor so you can set breakpoints, run 
the program and carry out other tests. 

Two built-in commands might not seem 
enough, but every extra command takes 
up valuable memory space. The desig-
ners of FLEX decided to leave as much 
free space as possible, and have put the 
other commands on disk. It's one of those 
choices the designer has to make; execu-
tion speed or free memory. 

Utility Commands 
FLEX is usually supplied with about 

twenty-five utility commands — the exact 
number and type will depend on which 
version you buy. Some of these com-
mands have already been mentioned 
(ASN, DATE and TTYSET). Some of the 
more commonly used ones are: 

CAT — lists the catalogue of files on a 
disk. If you enter CAT then RETURN it will 
list all the files on the working drive. You 
can enter CAT.0 to list the names of all the 
files on drive 0. Incidentally, wherever a 
comma is used as a separator in FLEX, 
you may use a space instead. To list a 
catalogue of all the files starting with A,J or 
L on drive 3, enter CAT,3,A,J,L then RE-
TURN. To find all the text files with names 
starting with PLOT, enter CAT,PLOT,TXT 
and RETURN. 

COPY — is used to copy one file, some 
files, or all files from one disk to another. 
Entering 	COPY,O.ASN.CMD,1.ASN. 
CMD will copy the command file ASN from 
drive 0 to drive 1. However, COPY,0,1, 
ASN.CMD will copy all command files wh-
ose name begins with ASN from drive 0 to 
drive 1. In fact, the 'wild card' matching 
follows the same rules as for the CAT 
command. 

DELETE — will delete one or more files at 
a time. It is necessary to give the filename 
in full, with the extension. FLEX will ask if 
you want to delete the file, and give both 
the drive number and the extension to 
make sure it is the right one. 

EXEC — lets you run a whole series of 
commands stored on disk in a text file.  

You could, for instance, tell it to format a 
new disk, then copy all or selected com-
mands to it. You could tell it to run a text 
file through the text processor, then print 
out 27 copies. It is very handy if you want 
to leave the computer something to do 
while you go off to lunch. 

LINK — FLEX doesn't have to live on a 
particular track on the disk. It is exactly the 
same as any other binary or command 
file, except that it has the extension .SYS 
to mark it as a system file. The LINK utility 
is used to automatically find the track and 
sector number of the start of the 
FLEX.SYS file, and put these into the boot 
program. 

LINK can be used to link any disk file to 
the boot program, so that if you want the 
system to load some other machine code 
program which doesn't need FLEX, and 
then run it, it is a simple matter to do so. 

O — the 0 command (not zero) puts the 
output to a disk file, generally with the 
extension .OUT, instead of to the terminal. 
Its main use is with the PRINT command. 
PRINT — is much more than its name 
suggests, and is one of the most useful 
features of FLEX. Suppose you have just 
finished writing the first three parts of an 
article, and you want to print these out, but 
you also want to get onto the fourth part 
while its still fresh in your mind. Simple: 
use the PRINT command. 

No matter how fast you can type, the 
computer is going to spend a lot of time 
chewing the end of its pencil while it waits 
for you. And while you are thinking up 
those clever phrases it might just as well 
go to sleep. 

This is where PRINT comes in. It's re-
ally a printer spooler, and each time it is 
called it puts the name of the file to be 
printed into a queue. Whenever the pro-
cessor has a few cycles to wait, it sends 
the next character or group of characters 
to the printer. If the printer is not turned on, 
it goes back to your other program, and 
keeps checking. 

Other Commands 
There is a wide range of other com-

mands available to run under FLEX. 
Some of these are supplied as a separate 
utility package, some are available from 
various magazines, some are available 
from a range of suppliers and some you 
write yourself. That's another of the nice 
things about FLEX — it's very easy to 
write your own utilities and get them run-
ning because of the wealth of subroutines 
available. 

Most of the utilities are less than 1K; in 
fact, the system disk I am using at the 
moment, 133mm single density, double 
sided, contains one hundred and twenty 
commands, and still has room left. For 
instance, BASIC is a command file, and  

takes up about 18K. There is also a text 
editor, a word processor, several assemb-
lers and disassemblers and a whole 
series of memory and diskette tests. 

Depending on the package you buy, the 
editor may be included or sold separately. 
The usual editor is line orientated, and 
makes no assumptions about the termi-
nal, other than that it's a teletype or a 
dumb VDU. This is not intended to belittle 
it in any way — it's one of the fastest and 
easiest editors I've seen. 

You can replace lines, move lines, de-
lete lines and copy lines. You can restrict 
the search or changes to a block of lines or 
between two columns, where a 'column' is 
the character position from the start of a 
line. You can insert text between two 
lines, append text starting at a particular 
column and even overlay text. This latter 
is a cross between a screen editor and a 
self-correcting typewriter. When used 
with a VDU at 2400 Bits/second or faster, 
it's just about equivalent to a screen editor 
and a memory mapped VDU. After all, 
there are limits to how fast you can enter 
or read data. 

The FLEX Assembler 
Like the editor, this may come as part of 

the package, or as a separate item. The 
TSC 6809 assembler is a full macro as-
sembler with conditional assembly. The 
source code is prepared as a text file us-
ing the editor. 

The output is a binary file which is writ-
ten to disk. The default extension is .BIN, 
but this can be set to .CMD to make the file 
a command file without further process-
ing. There are twelve options that can be 
used in any combination to do almost any-
thing you want. 

One of the most useful combinations is 
'BLS', which tells the assembler to sup-
press the production of the binary file, the 
program listing and the symbol table. And 
what, you might ask, is left after this? Only 
the error messages and warnings to-
gether with the lines where it has found a 
problem, or happily a message saying 
there were no errors detected. 

The assembler is a two-pass assem-
bler, and is fast.lt can handle programs 
which are too big to fit into memory all at 
once. It calls in a block, works on that, 
calls in the next block, works on that and 
so on. 

The only limitation is that there must be 
enough room in memory for the symbol 
table. 

The assembler follows standard Motor-
ola practice, so that it is easy to assemble 
source code prepared on another system. 
It includes a number of options that pro-
duce a more useful listing. The 6809 ver-
sion will also accept source code for the 
6800, and will assemble these to run cor-
rectly on the 6809. This is the simplest 
way to move existing 6800 software ac-
ross to a 6809-based system. 
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Commodore 
Comment And 
Conversion 	 
By Peter Sandys 

COMMODORE has been going through a 
big change in its direction. The old main-
stay, the PET 2001, and its variations ap-
pear to be on the way out. 

Software houses like Visicorp 
(Personal Software) and Automated 
Simulations have all discontinued pro-
ducts for the PET. 

More importantly, news from the United 
States is that Commodore has been push-
ing the VIC and the 8032. This has been 
evident in pricing policy— the 4032 is not 
much cheaper than an 8032. And there 
are a lot of expansion options now becom-
ing available for the 8032, like the 64k 
memory and the 6809 processor. 

And recently Commodore decided to 
develop an Apple copy. Yes, the Apple —
the machine Commodore has been trying 
to tell everyone was not as good as the 
Pet. 

Read any of its own user magazines 
and you will find reference to the inferiority 
of the Apple. Even Errol the Cat (Your 
Computer's PET columnist) was con-
vinced. Is this, then, a backward step — or 
is Commodore pulling its head out of the 
sand? 

So what does this change of direction 
mean for existing PET owners? Regrett-
ably, if you are not an owner of the 'Fat 40' 
you are left behind and might as well stop 
reading at this point. 

Fat Forty's Friend 
I have just had a look at a new modifica-

tion for this machine, which converts it 
from 16 to 32K. 

So what, you say, that's only a few RAM 
chips and the knowledge of which ad-
dress lines to change on the board. And 
it's more than likely your local Commo-
dore dealer has already done this for a 
small cost — isn't that one of the reasons 
you bought the 4016 (with so many deal-
ers doing this — and saying not to mention 
it as its a special favour — it's amazing 
Commodore can sell any 4032s at all). 

But...with this modification you also get 
your 4016 (4032) converted to emulate 
the 8032. In fact, in some ways it is better 
than an 8032. How? Read on, McPET! 

It was always only a matter of time be-
fore some enterprising electronics whizz 
40  

worked out how to convert the Fat 40 to 
the 8032. Owners game enough to open 
their machines and look closely at the 
logic board might have noticed it was very 
similiar to the 8032. 

The whizz was John Weegan, ex-
treasurer of the NSW users' group (ex 
because he was not happy about Com-
modore's interference with the workings 
of the group and the way in which it took 
control of the club's own magazine). 

John and Pat Geradis (also of the us-
ers' group), decided it was worthwhile to 
see if they could improve the 4016. With 
little outside help and many hours of work 
they came up with a workable conversion. 

Apart from the logic problems John and 
Pat had to work out how to get the extra 
key functions that were on the 8032 onto 
the PET. They achieved this by adding a 
row of nine keys above the existing 
keyboard. 

Those of you who know the differences 
between the two machines will be aware 
that there are actually only three extra 
keys — John and Pat decided why not add 
keys which utilise functions only available 
in the programming mode on the 8032. 
These keys and their functions are: 
Repeat: By holding this key down you can 
repeat any key pressed. 
Tab: The tab key means you can set a tab 
function or delete it if you use shift/tab. 
Escape: This operates when the screen 
editor is in quote mode, or there are out-
standing inserts. This key enables you to 
escape into normal mode. Those of you 
who have tried editing in quotes and just 
got a series of cursor symbols will know 
the value of this key. 

The New Keys 
All these keys are functions of the 8032 

but are entered by using CHR$(x) values 
on the normal 8032. On the converted 
4016/32 they are entered by pressing the 
built-in function keys: 
Text: Selects text or graphic mode, simil-
iar to the old poke 59468,12/14. 
Scroll (up or down): With this key the 
cursor remains in place while you scroll 
text upwards or downwards. 
Delete: Functions as line deletion, and 
insertion in shift mode. 

Erase: Erase line right of cursor, or left in 
shift mode. Superb for those with disk 
drives. Move cursor to file you want to load 
on directory listing, move cursor over 
name and delete rest of line. 
Window: Sets top and bottom of window 
in which you want to work. 
Reset: This is the Jim Butterfield reset. By 
pressing this key with a hard reset switch 
on the side you can halt the execution of 
any program which has hung up your 
PET. You can use this in 40 or 80 column 
mode. 

The only key not included in John's 
modification is the BELL key. Maybe he 
will include it later; since he has gone this 
far he might as well finish the job. 

I was a little critical of the positioning of 
the keys; I felt they could have been 
placed lower, more convenient to the user 
— until John pointed out that it was not 
possible without a major modification, 
which would greatly increase the cost. 

John showed me some 8032 programs 
to prove the system does actually work. 
These were Visicalc, Wordcraft, and 
Wordpro and some radio ham programs. I 
was satisfied that the conversion was 
successful. 

Not only does John's modification 
(which, incidentally, is added onto the 
front of the existing logic board) give you 
an 8032, it can be changed by the use of a 
switch on the side to a 4016/32 and will 
act exactly as it did originally — any exist-
ing software you own is not obsolete 
(Space Invader freaks can relax). This is 
something the 8032 can't do without re-
verting to pokes. 

Furthermore, John has added a sound 
unit and speaker control to the new board 
to enhance the use of sound. 

So what is the cost, apart from the with-
drawal symptoms of having to live without 
your PET while it's being converted? 

The total conversion cost is less than 
$400, which means for a total cost of less 
than $1395 you can have an 8032 — retail 
value around $2400. You can contact 
John on (02) 747-6485. 



Speed, accuracy and reliability are 
what count when it comes to process-
ing words. 

The new NEC 7700 Spinwriters " 
are built for computer users who 
require continuous operation at high 
speed. 

New to Australia, thousands of 
these machines have been proven in 
Japan and the U.S.A., where user experi-
ence shows an average continuous 
operational life of 2,500 hours before 
the likelihood of machine failure.  

Even when that happens, the NEC 
system is so simple that the average 
repair time is just 30 minutes, and off 
you go again. 

THE TECHNOLOGICAL EDGE 
THAT MAKES A LEADER. 

These NEC Spinwriters " are micro-
processor-controlled impact printers. 
Their work is original letter quality, 
as typed by your favourite personal 
secretary. 

The lightweight plastic thimble at 
the heart of the printer carries as many 
as 128 characters, 25% more than con-
ventional daisy wheels, and comes in 
over 70 typefaces. Thimbles can carry 
two typefaces and can even print in two  

dissimilar languages — say Greek and 
English. The standard spacing is 10 or 
12 characters per inch. They print 136 
columns at 10 characters per inch or 
163 columns at 12 characters per inch. 

Impressive enough specifications, 
but the real breakthrough is that the 
Spinwriter"' prints ata maximum speed 
of 55 characters per second, more than 
25% faster than the current market 
leader. That kind of edge in speed is the 
difference between champions and 
also-rans. 

WE MAKE WHAT WE SELL, 
AND SELL WHAT WE MAKE. 

The design, specification and manu-
facture of these Spinwriters " is under-
taken by NEC in Japan. And it is NEC 
Information Systems Australia that 
imports, distributes and services the 
machines. The same company with the 
same high standards of design, manu-
facture, sales and service. 

NEC Spinwriters achieve their 
impressive performance and reliability 
because matchless NEC components 
are matched to a printing mechanism 
which is over-engineered;  it operates 
well inside its physical capacity. This 
allows continuous operation under exces- 

sively heavy workloads and the main-
tenance of letter quality at all times. 

INTEGRATE OR DIE. 
The NEC Spinwriter " is available with 
a multitude of interfaces, both parallel 
and serial. That means there is almost 
certainly a Spinwriter ' model to suit 
the computer you use now or are think-
ing of buying. 

spinwriter 

HOW MANY CLUES DO YOU NEED? 

THIS THIMBLE WILL PRINT OUT THE ENTIRE AGATHA 
CHRISTIE COLLECTION IN 6 DAYS AND 3 HOURS, 1 DAY AND 13 
HOURS FASTER THAN THE CURRENT MARKET LEADER. 

NEC Information Systems Australia Pty. Ltd. 
99 Nicholson Street, St. Leonards, N.S.W. 2065. Tel: (02) 438 3544 

11 Queens Road, Melbourne, Vic. 3004. Tel: (03) 267 5599 
SILVER NI 511 



EVERY now and then the authorities in 
the Dominican Republic want to know 
how many Dominicans there are, so they 
have a census. 

Now this doesn't mean a count of the 
members of the Order of Preachers — the 
repositories of orthodoxy within the 
Catholic church and the order that ran the 
Inquisition. It means the people who live 
on the other end of Hispaniola from Haiti. 

Every now and then the Americans 
have to go into the Dominican Republic 
and save it for democracy and the United 
Fruit Company of the USA. This must not 
be confused with the way the Russians 
went into Afghanistan, as there the puppet 
government issued a forced invitation. 

The Americans go into Dominica under 
something called the Monroe Doctrine, a 
piece of policy set by an ancient American 
president allowing the US to legally enter 
any nation in its hemisphere which looks 
like moving to disagree with Uncle Sam. 

The Monroe Doctrine would be 
wholeheartedly accepted by the Domini-
can order of priests, because it rather mir-
rors their ways — as in the days, the great 
days of Torquwmanda and Savronrola 
when the Order of Preachers was often 
more powerful than mere kings or popes. 

This year the Dominican Republic 
wants to know how many people it has to 
spend on its habitual conflict with Haiti and 
Baby Doc Duvalier. It must be hard for the 
US to pick which side to back with 
counter-insurgency arms and equipment 
as both nations are hardly democratic. 

It seems US policy is always: if in doubt, 
back an entrenched dictatorship. In the 
case of the Hispaniola, Columbus' name 
for the island and one favoured by Horatio 
Hornblower, the Americans would have to 
toss a coin. 

Getting With The Strength 
But at least this year the Americans will 

know how many Dominicans there are, 
and this might help them to get with the 
strength. 
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Not only will the both governments 
know the population numbers, the heads 
will be counted using a Westinghouse 
Datascore System. Of course, if it had 
been in El Salvador that term counting of 
heads might literally be true. 

In a contract worth $US550,000 
Westinghouse has undertaken to supply a 
W201 scanner system, which is for the 
processing of data from a population 
census of the more than one million 
households on the tiny island. 

The W201 scanner is a device to read 
pencil marks on paper and generate 
machine readable input for later 
processing. 

Now in the mists of the past I can recall 
a device made by Hollerith, ICL's grand-
sire, that rejoiced in the name Hark-
Sensing End-Printing Reproducer/ 
Gangpunch. If my memory serves me well 
this device used three card columns to 
sense one character, and the sensing was 
done by the passage of a current through 
the graphite laid down by the marking 
pencil. Thus some 27 characters could be 
sensed on each card. 

Later on Control Data (come on now, 
you remember Control Data?) had a de-
vice which could read specially typed text. 
It used a light source so intense that some 
operators sought to improve their suntans 
and others worried about producing mut-
ant children. Neither group got what it 
wanted or feared. 

Back in Hispaniola 
Meanwhile, back in Hispaniola, 

Dominica and Haiti were working voodoo 
against one another and the Dominican 
government was distributing a 20-page 
census book which had to be filled out in 
one day. 

Since the literacy level on the island is 
about the same level as that of Afrikaaner 
Police, one wonders at the quality of the 
source data. But then I always worry ab-
out the source data. 

In addition to the W201, which doesn't 
rely on the passage of electricity through 
graphite on a card but some optical 
method, Westinghouse supplied a 
booklet slitter, equipment maintenance, 
technical consultation and personnel 
training in both Iowa and the city of Santo 
Domingo. 

While this counting of heads is going on  

what is Baby Doc Duvalier doing down the 
other end of the island. Twiddling his 
thumbs? Twiddling someone else's 
thumbs with a pair of pliers? Or just taking 
the Tonton Macoutes out for a run after 
they have been couped up in the cages so 
long? 

The answer is probably all of these 
activities. 

Let's Go Rowing... 
IN THE field of sport the American blacks 
and the East Germans seem to split the 
wins, while the rest of us miss out. 

No sport, however, is dominated by any 
nation in the way East Germany domi-
nates men's heavyweight rowing. The 
East Germans have been unbeatable for 
about ten years, and this despite the fact 
that both Russia and Australia often have 
bigger crews (the less said about Russia's 
women rowers the better). 

Second among the rowing nations in 
the heavyweight class is Britain, and its 
crews look like fairly skinny and pale indi-
viduals alongside our giants. But then 
they are very rarely alongside our crews, 
being mostly rather far in front. 

The best theory to explain why those 
two nations do so well isn't that they have 
more rowers to pick from. It is that they 
can select and balance their crews better 
because they have on-board computers 
to check performance in action. We have 
to rely on out-of-the-boat physical test and 
observation: neither provides the accu-
racy of information really needed these 
days. 

If you look at a racing rowing boat the 
thing that sticks in your mind, after notic-
ing how thin the skin is, is the outriggers 
that carry the hinges (the correct term is 
gates) in which the oars turn. 

The gates are about 60 centimetres out 
from the sides of the boats. Since the ef-
fort that drives the boat forward is trans-
mitted through the gate, a strain gauge 
placed there would measure the effort 
each oarsman was putting out. 

The system, and I am proposing that 
some benevolent micro specialist build 
one to assist the holy Mosman Rowing 
Club assume its rightful place at the head 
of all the rivers, would have to be able to 
measure the amount of effort applied to 
the gate at all times through the stroke for 
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each crewman — preferably by eight row-
ers at once. 

The system would also have to mea-
sure the rolling of the boat and the impact, 
if any, on the end of the roller tracks as the 
oarsman came forward to start his stroke 
as this tends to slow the boat. At the end of 
the row the system would have to be cap-
able of presenting the information in an 
acceptable way for the coach to make 
decisions such as where to place men in 
the boat. 

A Truly Luxurious System 
For a truly luxurious system the coach 

would be provided with any yawing details 
resulting from various strokes. 

There is also the vital data about the 
time in each stroke when each oarsman 
starts his stroke and more importantly 
finishes it, in comparison with other crew 
members. This timing data could be 
picked up from the strain gauges in the 
outrigger gates. 

Finally, the ultimate force component 
that drives the boat forward would also be 
needed. Selection of oarsmen would then 
become almost a science, as in East 
Germany, and we might start to win a few 
heavyweight rowing races. We already re-
gularly win world championships in light-
weight racing. 

Now if the above doesn't represent a 
challenge to a skilled hobbyist, I don't 
know what does. Come on now, help the 
forces of good and brightness (Mosman) 
to overcome the dark menaces from other 
clubs so the editor can hold his head up in 
the bar at Mosman Bay (just down the hill 
from the old office of Your Computer); not 
that I've ever seen him there, mind you. 

Now having made the abject pleas indi-
cated on these occasions, it's time to tell 
potential programmers, system designers 
and such just what is involved. 

The Workers Face Backwards 
A rowing race takes place with the oars-

men, the workers, facing back the way 
they came and a coxswain or steersman 
facing towards the finishing line, which is 
from 1500 to 2000 metres away in serious 
racing. 

Eights take up to 46 strokes a minute. 
Theoretically, the most efficient use of the 
oars would indicate that they sweep 
through an arc of 90 degrees — beginning  

45 degrees ahead of the gateline and en-
ding 45 degrees behind it. 

The oarsmen can be up to two metres 
tall and weigh 100kg for heavyweight 
races. Such men swing an oar nearly four 
metres long with the hinge part about 1.2 
metres out from the butt. The pressure on 
the gate at full power is therefore likely to 
be around 150kg, certainly more than 
their individual body weights. 

This pressure will be greatest at the 
centre part of the stroke, when the oar is 
almost perpendicular to the sides of the 
boat, and least at each end. Strokes are 
made at an average of 38 per minute in a 
2000 metre race, so for race evaluation 
the system has to be capable of storing 
the details of almost 250 strokes from 
eight oarsmen; hence it has to have the 
history of some 4000 individual strokes in 
its store for later evaluation. 

All this equipment has to be about 4kg 
in total weight, and should be waterproof 
and salt resistant. 

One more thing: the system has to be 
battery-powered as 2000 metres of cable 
would generate some considerable drag; 
besides, the other crews mightn't like the 
idea of possible electric shocks from the 
Mosman power supply. 

From consultation with a few rowers, 
who incidentally view the proposed 
system in much the same way the Privacy 
Committee views lie detectors, the pres-
sure gauges have to measure pressure 
from as much as 230 kg to as little as zero. 
The rolling sensors would have to read 
from 15 degrees to starboard and 15 de-
grees to port. 

Mind you, the rowers have an exag-
gerated view of the rolling movement. 
From where I sit, in the normal acute dis-
comfort of a rowing spectator area. the 
actual roll is less than 5 degrees; but it 
probably feels more. 

Now what would be nice is some way of 
displaying to the cox which member of the 
crew was early, late or slacking, so ad-
monitions could be roared over the in-
boat PA system most clubs have fitted. It 
might possibly result in an increased fre-
quency of early deaths among coxswains, 
but it also might result in more wins. 

Let's Recap What We Want 
We want to be able to measure the 

effort generated at all times during a  

stroke by each crew member up to 250 
strokes. We want to be able to present a 
composite of each rower's performance 
throughout a 2000 metre race, measure 
the rolling movement of the boat and its 
frequency, measure its yaw movement 
during a stroke, and if possible, measure 
the boat speed and present it against the 
distance covered in each race. 

The variations in timing of each oars-
man against the average and if possible 
against distance covered would also be 
useful as some oarsmen get out of time as 
they become tired after the first 1500 
metres. 

Since boat speed would be a function of 
effort on the gate and water resistance, 
the measure of boat speed might be used 
to assist the designers of racing shells to 
improve their shapes. 

Now this description of the problem of 
data capture and reduction in rowing rac-
ing is a markedly simplistic description of 
a very complex subject. However, the 
simple measurements are all functions of 
some more difficult to measure factors, so 
the resultant information would have 
significance; besides I had to make it sim-
ple, some readers may play cricket and 
one wouldn't want to make them feel their 
place. (I think he's knocking us, Greg!). 

Perhaps A Disk Drive 
Dare I suggest that a mini disk drive, or 

even a cassette to be processed later on a 
shore-mounted computer, might be able 
to do the work we want. 

The strain gauges are already available 
for the gates, the rolling sensors could use 
some simple pendulum device, and the 
water speed could be measured by fitting 
a strain gauge on the boat's rudder. So 
get on with it, we'll need the system by the 
start of the next season in October. 

All we really need is for someone to 
come up with a waterproof, battery pow-
ered micro offering 13 I/O channels. 

It occurs to me that earlier I mentioned a 
display to allow the cox to tell if anyone of 
the crew was out of time. At 38 strokes per 
minute, each stroke would take 1500 odd 
milliseconds. That's a fearful long time to 
a computer: if an oarsman was one or two 
milliseconds late it wouldn't cause the 
boat any problems, but the computer 
might see it as a heinous crime, so some 
float would have to be programmed. E 
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At Home With Negus, 
The Atari 

MY INTEREST in desk-top computers be-
gan in 1976 when I fell in love with a 
Hewlett-Packard 9825 which winked at 
me. 

Starting price for the HP 9825, how-
ever, was about $7000. It is still a fine 
machine, but I bought a Volkswagen Golf 
instead and went looking for a desk-top 
computer that fitted my budget (say, 
$2000). 

Professionally I was thrown into the 
world of Univac and Honeywells, with an 
occasional, fleeting glimpse of the be-
loved HP 9825. Finally, the market turned 
out the machine that was worth waiting for 
— the Apple II. 

The Applications 
I sought a computer primarily for home 

use. The basic applications included, in 
descending order of importance: 

• Graphing tables from the Australian 
Bureau of Statistics 
• word processing 
• hands-on experience of programming 
• simulations and forecasting 
• games 

The basic specifications for the hard-
ware included: high-resolution colour 
graphics; good memory size (I would set-
tle for a 16K start, but would greedily go 
much higher); easy expandability; and av-
ailability of service. 

The basic requirements for software 
are: popular; useful; easy to use; easy to 
maintain and upgrade; and access to ad-
vice (preferably from the vendor, but a 
user group can be a valuable support). 

The Apple II plus meT most of the re-
quirements, so I budgetted 7K9 Apple III 
out of our 1983 budget (I told you I'm 
greedy for memory). 

Then came the crisis of 1982. My wife 
wants to learn computing. The demand for 
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computer courses in Canberra is so great 
that, in four attempts, we utterly failed to 
have her enrolled. The choice lay bet-
ween living with a fretful wife (she really is 
one of the nicest ladies you'll meet) or 
buying a cheaper, non-Apple machine. 

A quick chat with the local finance 
people settled the issue to everyone's 
satisfaction (except the Apple III, it will 
have to wait). 

So on the February 22, 1982, the big 
event — Negus arrived home! Negus (so 
named by my wife after a television 
personality who is also handsome and 
intelligent) is an Atari 400. 

For $975, Computerland supplied the 
Atari 400, expansion to 32K, Atari cas-
sette recorder, two joy-sticks, and ten cas-
sette programs, mostly games 

For an extra $600 or so, we bought 
some more software: mailing list (1 cas-
sette), chess (cartridge), touch typing (two 
cassettes), Star Raiders (cartridge), As-
teroids (cartridge), Spanish (five casset-
tes, to be delivered), and Graph It (two 
cassettes). 

The Atari 400 
I have studied the microcomputer 

market for nearly six years. I followed de-
velopments in hardware and software 
with great interest. I edit a microcomputer 
journal. Yet the Atari astonished me with 
its comprehensive design philosophy, its 
well finished equipment, and the quality of 
its documentation. 

Hardware expansion is straight-forward 
via an expansion interface, and there is a 
disk drive and printer available. I bought 
the Atari thinking that it would be an in-
terim device until the Apple III came within 
range of my budget. I was wrong! 

Negus feels like a toy, looks like a toy —
but it is powerful and its usefulness is en-
tirely satisfactory for home use. Negus is a  

work horse, giving far more value for 
money than I had expected. 

Early Impressions 
Plastic keyboards have an unhappy 

reputation, not for performance, but for 
tactile response. 

The Atari 400 has indented keys which 
require considerable (a relative) pres-
sureto be activated. Indeed, our cats have 
walked over the keyboard without re-
gistering a key strike. I am happy with the 
keyboard. It is not suitable for say, a pro-
fessional typist — but for hack-work it is 
fine. 

The screen is 40 characters wide (0-39 
characters). The de-facto standard in 
microcomputers for line width, particularly 
for business applications, is 80 
characters. Atari's 40 characters is fine for 
home use — the line wraps around for 116 
characters. 

After all that study of the field, I dis-
covered a minimum of 16K is the equiva-
lent of computing on one leg — 32K 
should be considered almost essential 
(it's necessary for best results with the 
disk drive). I will expand Negus to 48K 
when it is available. 

The Atari cassette, at $120, is not 
cheap; but consider a special feature — it 
can record and play two tracks, one for 
digital and one for audio. 

We expect the Spanish package to exp-
loit this feature by playing digital com-
mands to Negus and Spanish to the 
listener! This system has great potential 
— unfortunately, the present cassette 
machine does not have an input for that 
audio track. Hopefully this circumstance 
might change. 

On cassettes — the common advice is 
to keep as many program copies on cas-
sette as possible. This is due to the failure 
rate of cassettes. Rather than be overrun 



with cassettes, I copy my software onto 
the best cassettes I can afford — either 
the Ampex Grand Master II, or the TDK 
SA-X. 

These cost about $4.50 each for 60 mi-
nutes, but the sound of their transport 
system is reassuringly quiet after the 
racket of the cheaper, shorter cassettes. 
Perhaps we can persuade Ampex and 
TDK to package 10-minute cassettes onto 
their high quality transport drives. 

On cassette times — it takes about four 
minutes to load a 24K program. This is a 
long time but it is no real handicap yet. 

Remember that a computer must fit into 
the household routine — four minutes is 
long enough to let the cats out, or organise 
a cup of coffee, go to the toilet or iron a 
shirt. The most valuable use of the cas-
sette loading time is to take another quick 
look at the manual for the system being 
loaded. 

The Atari had a very pleasant surprise 
in store for me. Remember I was looking 
for high resolution graphics? High resolu-
tion is the Apple standard — 280 by 192. 
According to Atari Basic, by Bob Albrecht, 
LeRoy Finkel and Gerald Brown, the Atari 
has eight colour modes with a maximum 
resolution of 158 by 80. 

However, the Atari Basic Manual fully 
describes nine graphics modes — the 
maximum resolution being 320 by 160. 

Another nice surprise was that the 
operating system switches all the colours  

on the screen if a key has not beep pres-
sed for about eight minutes. The colours 
keep changing until any key is pressed. 

This reduces the chances of Negus 
burning out the phosphor coating inside 
his video tube. It is an example of the 
careful design that has gone into the Atari 
system. Clearly, Negus has fine parents. 

What We Learned 
My wife has had only a cursory look at 

programming — learning how to operate 
the various systems is more rewarding 
and useful at the moment, and BASIC 
won't go away. 

BASIC has been bad-mouthed, but I 
have found Atari's BASIC okay (wait till 
the disk drive arrives, I hear you say). 
Screen editing could be easier, but it is an 
adequate trade-off for cost/performance/ 
memory. 

The graphics and sound controls ap-
pear complicated but that is only because 
Atari offers a complex mixture of both. 
This area is one of Atari's great strengths 
— there is no chance of being bored when 
developing or using these features. 

I discovered that high resolution graph-
ics is nice to have— but fine lines are hard 
to see. Thankfully, Atari offers nine levels 
of graphics controls. 

Star Raiders is a superb presentation 
on Atari; yet, I don't have much time for 
games. Running a suburban household, 
along with family commitments and a  

microcomputer group, limit the amount of 
time available for computing. 

This has transformed Negus from a fun 
machine to a tool for achieving specified 
purposes (lists, graph presentations). 

I'm glad I bought an extra copy of Atari 
BASIC by Albrecht. The second copy is in 
the car — when I have a few spare min-
utes waiting in the car for my wife, I read 
more of the manual. 

The Apple set a high standard for the 
quality of its documentation — Atari has 
spent a good deal of time and money on 
matching that standard. My wife and I ap-
preciate the thoughtfulness behind this 
pol icy. 

Next on the budget is a disk drive, then 
a printer and expansion interface. Vis-
icalc, and two word processing packages, 
are available. So is the facility for 
telecommunications. 

Next year, I will investigate the feasibil-
ity of buying Negus's big brother, the Atari 
800, which has a connection for a video 
monitor. A second computer will reduce 
competition between myself and my wife 
for Negus. 

Other Atari users should feel free to 
exchange information with me. Intending 
buyers will receive simple advice — buy 
an Atari today! 	 C 
Chris McEwan, of Canberra, is convenor 
of the Microprocessor Special Interest 
Group (MICSIG) of the Canberra branch 
of the Australian Computer Society. 
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No. 1 in the World* 

 

• • • 	 .... No. 1 in Australia* 

  

It's no idle boast when we say EPSON printers are outselling all other 
brands in Australia and throughout the world 	 it's a proven fact! 
Why? Because EPSON printers are packed full of quality features that rep-
resent the best value for money on the market today! 
Features: 

• 3 way paper handling • Text and bit-image high resolution graphics 
printing • Variable printing widths and character sizes • Full 96 ASCII 
with descenders • Bidirectional print with logic seeking • 8 international 
character sets • Horizontal and vertical tabs • User replaceable print head 
• Versatile interface options • Correspondence quality printing. Also.  
available MX-100 15" wide carriage printer 	 
Have a look at the EPSON range today 	we know you'll be impressed! 

THE EPSON MX-80 F/T TYPE 11 
DEALER ENQUIRIES WELCOME 

'printers ender $1000 

WARBURTON FRANKI 
• ADELAIDE (08) 356-7333 • BRISBANE (07) 52 7255 • HOBART (002) 28-0321 • MELBOURNE (03) 699-4999 
• PERTH (09) 277-7000 • SYDNEY (02) 648-1711 • AUCKLAND N Z 109) 50-4458 • WELLINGTON N Z (04) 69-3016 

For further information 
contact your local WARBURTON FRANKI office.  
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How To Justify Computing... 
THE SUN was still high in the sky when 
my microcomputer arrived; unknown ad-
venture lay before me... 

But, before the adventure could begin I 
would have to answer a few questions —
the same questions I still ask myself 
whenever I consider expansion. 

The problem at the time was that it was 
my mother asking the questions as I un-
wrapped the device, and she expected 
answers. 

"What is it? What use will it be to the 
business? Who can use it? As far as I can 
see, it's a waste of money!" she 
demanded. 

Now, some twelve months later, after 
writing and running all my own software I 
can say that a computer is a `fun' thing 
which can be very useful to a business, 
large or small. Already my computer has 
paid for itself and is currently paying off a 
disk system. 

Computer Magazines 
One of the functions of computer 

magazines such as Your Computer is to 

By Garnett Znidaric 

help introduce the uninitiated to the world 
of computers. It also provides several 
biased and un biased points of view on 
various machines as opposed to one-
eyed, biased salesmen. 

Our children as well as ourselves are 
finding every day that more and more of 
the articles that we use are microproces-
sor controlled. Car ignitions, clocks, 
pacemakers, satellites and even the good 
ol' electric iron that mum uses. 

Our own Telecom predicts that compu-
ter terminals will replace telephone di-
rectories by the end of the decade. The 
French authorities forecast there will be a 
phone directory terminal in each Parisian 
home around the mid eighties. 

Most school children these days are re-
ceiving some education in computers. Al-
though at the moment a lot of this is con-
fined to just playing games on the school 
machines, the level of computer educa-
tion is increasing with the increase of the 
number of machines available to the 
students. 

Get my drift dad? The best way for a  

child to learn, or anyone for that matter, is 
to spend as much time as is practical and 
possible on the computer. The children of 
today will survive with computer literacy. 
Without, they will only exist. 

In America, for example, a special prog-
ramming language has been written for 
small children which utilises shapes in-
stead of numbers for teaching program-
ming as well as arithmetic and writing. 

The system is disliked by some 
teachers for the main reason that the 
children like it. The machine is dumb and 
the children have to teach the 'dumb' 
machine. The machine doesn't scream if 
a mistake is made. 

The children even seem to learn more 
efficiently in a shorter period of time as the 
computer isn't boring. In short, the 
teachers are afraid their jobs will be in 
jeopardy. 

Some even say that computers are anti-
social, but the childrens' peaceful friendli-
ness towards each other disproves this 
contention. 
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What's In It For Us? 
I suppose you can balance cheque 

books and do all sorts of fiscal statistics in 
the home like Dick Smith and Tandy say, 
but I don't. 

On the other hand you could use it for 
working out proportions for cooking, using 
recipes for a set number of people and 
modifying it to suit the expected crowd. 

On this point, I was talking to a panel 
beater who has a $13,000 problem each 
year with wasted paint. The concept of 
using a computer to mix the correct 
quantities could possibly save quite a bit 
of money. 

The problem is that a door requires, 
say, 100m1 of paint and the smallest 
quantity that can be made according to 
the colour's recipe is 250m1. In short, a lot 
of paint is wasted. The food program, re-
hashed, could be a good money saver to 
this panel beater. 

In many ways a computer can replace 
the family calculator. Actually this is where 
my home-grown software really comes in 
handy. I buy a lot of timber and hardware 
from a place which has several discount 
rates, many of which may appear on the 
same docket. The result is that on the 
computer I can check these dockets 
quickly and accurately with ease. 

Calculators can do the same job, but 
the operation is complex, time consuming 
and can be expensive if interrupted. Not to 
mention the errors that can creep in. 

Actually this is where the computer has 
paid for itself — it manages to find mis-
takes worth real dollars all the time. Mis-
takes that have to cost somebody, some-
where. I just make sure they don't cost 
me... 

All this is possible due to computer 
magic. Consider the statement A= A+ B 
where A 

0. Mathematically it is impossible, but if  

you imagine the computer going in a loop, 
doing a fresh calculation each time, and 
using this statement each time it returns to 
the start of the loop, then its potential 
value as a running total, score-keeper and 
the like can easily been seen. 

Another region where the computer 
makes a large step forward is in the field of 
word processing. Although it doesn't im-
prove one's hand writing (mine would hor-
rify you), it does allow you to compose, 
edit, correct, insert and generally create 
'perfect' text. Provided, that is, you know 
how to spell — although, for a little more 
money, this problem can even be 
corrected. 

Hopefully by now I have almost sold you 
a computer, but before you rush out to 
buy, read on. 

Let The Buyer Beware 
As with most things, the last person you 

should listen to when you want to buy 
something is the salesman. 

Salesmen seem to be a strange breed 
of person who are either chasing commis-
sion or promotion. Either way, they want 
your dollar first and you to get value for 
money second or third. 

So who do you see? Easy, people who 
own and use them. People who program 
them and the people who work on them. 

I bought my machine through a soft-
ware consultant, and I am more than 
pleased with my choice as far as value for 
dollar is concerned. 

In essence, the most important thing to 
do is listen, and keep your hands in your 
pocket, unless they are prepared to give 
you some hands-on time. Read as much 
as you can. Magazines such as this one 
review different machines and explain 
problems usually much better than 
salesmen. 

And when the decision has almost been  

made, why not visit a computer club or two 
as this will give you the chance to meet 
and talk with people who, like yourself, 
want to learn about the realm of 
computing. 

Which Computer Is Best 
Not all people would be suited by the 

same car. The same definitely applies to 
computers. 

I have no use for a system larger than I 
have, yet a large business would laugh at 
my machine. I dabble in engineering prob-
lems and this often involves trigonometry, 
and yet many machines don't offer trig 
functions. I bought a cheap machine that 
did. 

Some machines expand easily and 
cheaply. Some are expensive to expand, 
and some won't (without major 
rebuilding). 

Therefore all I can say is as part of your 
questioning, you must carefully ask your-
self what it is you want from a computer 
and then shop around for something that 
will do what you ask. 

Do It — You'll Enjoy It 
If you haven't got one yet, get one. You 

will enjoy the experience, although some 
frustration may appear from time to time. 

If you don't like what it is saying, just 
switch it off and back on and you are on 
speaking terms again. It's a pity that the 
rest of the world wasn't like that. Maybe 
we would run out of the need for wars. 

For a thousand dollars you can be off 
and running with a good system including 
a printer. For a machine worth just a little 
more than half this, you can do all those 
things Dick Smith and Tandy promise as 
well as learning a lot about the rapidly 
growing realm of the computer, and your 
future... 
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Recommended retail price $2500 plus sales tax 

FEATURES 

1. Low profile design (6" high) to fit easily into 
your system. 

2. Downloading wheel and impact sequences, 
allowing use of a variety of unique wheels to 
tune printer to OEM's specific needs. 

3. Uses industry-standard wheels and ribbon 
cartridges available from multiple sources at 
low prices. 

4. Comes in two Shannon-text-rated speeds: 
40 CPS and 55 CPS. 

5. Industry standard parallel or RS232-C interfaces 
and ETX/ACK, X-ON/X-OFF protocols provide 
maximum OEM flexibility and installation ease. 

6. Extensive built-in word processing functions 
that allow easy adaptability and reduced 
software complexity. 

7. Uses mono and dual plastic wheels (Unlike 
metal wheels, dual plastic provides superior 
print quality over the entire life of the wheel). 

8. Field proven firmware intensive technology for 
increased reliability. 

9. Cast aluminium base plate with high quality 
metal parts. 

10. Low noise operation, ideal for office 
environment. 

11. Choice of friction feed or bidirectional tractor 
feed for precise positioning of tabular and 
graphics data. 

12. Universal power supply is standard and allows 
worldwide power source compatibility 

13. FCC approved and under 50 lbs. in weight for 
fast shipments and sales. 

The F-10 PRINTMASTER 
is backed by C. Itoh's war-
ranty and complete service 
organisation. 

1.14 	MP...0111.1 

CONTACT 

AuTac 
PTY. LTD. 

DEALER ENQUIRIES WELCOME 

FOR YOUR NEAREST DEALER 

1 WELLINGTON STREET, ROZELLE, 2039 
TELEPHONE: (02) 818 1166 
CABLE ADDRESS: AMPEC SYDNEY 
TELEX: AA27136 

POSTAL ADDRESS: 
P.O. BOX 132, ROZELLE, 
2039, AUSTRALIA 
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All new Expansion 
Unit — you save! 

A brand new model — now with extra value! The 
first row of 16K RAM is fitted as standard in this 
unit, with provision for an extra 16K (which gives 

the System 80/Expansion Unit 48K total 
memory). And it's $100 cheaper than the 

previous model! It provides as standard, a floppy 
disk controller capable of controlling up to 4 

single density disk drives. Although the exterior 
of the unit is similar to the previous model, there 
are significant changes internally; the Centronics 

printer port is still standard, but the RS 232C 
interface and connector are now only available as 

an option. The S-100 motherboard has been 
removed, and is available as a second option for 

those who require S-100 expansion capability. 

$100 less than 	Cat. X-4020 
	Cat. X-4005 

previous 
model! 

$399 
NEW LOW 
PRICES ON PRINTERS' 
UNDER $500 PRINTER! 
Superb dot-matrix printer that uses ordinary fan.fold sprocketed paper up to 204 mm wide. Its most unusual feature ts the 
single hammer print-head — this means very few moving pans for Increased reliability. Fitted with a standard Centronics 
type parallel data interlace making it compatible with most modern computers. 	 Cat. X.3252 

The 11-01103001' leatures high speed bi.direct aural punting 125 characters per second). with full upper and lowercase $ 
character set It accepts standard fanfold sprocketed paper up to 240 trim wide. This means you can do 80, 00 nr 132 
column pouting Fitted with standard COalfraliCr; Typl, parallel part A treat seller with gnat I ea tures. Cat X3255 

NEW DAISY WHEEL WORD 
PROCESSOR PRINTER 
This new Dick Smith daisy Wheel printer delivers ultra sharp copy which is a definite prerequisite for word processing. It 
will accept standard office stationery or continuous stationery up to 400mm wide The cartridge ribbon and economical 
Diablo print wheels are freely available making this a very versatile printer with an unbelievable speed of 40 ch/ 
second.. Cat X.:1285 $ 1 9 9  5 

Screen print facility 
(obtain a print-out of 
any 'page' appearing 

on the screen) 

Built-in speaker 

WAS $750 
Colour GraphicsCat. X-3275 
Now you can have colour with your System 80 computer! This kit gives 
you 8 different colours AND it has a PAL encoded modulated RF output 
which allows it to be used with any standard colour TV receiver. 

Only experienced hobbyists or technicians should 	 $129.00 
attempt this kit 

ITOH 8300P DOT 	 WAS $920! 
MATRIX PRINTER 



Monitor program 
(suitable for the 

hobbyist to program 
in machine language) 

Flashing cursor 

I 

NOW 
ONLY 

and look at this great 
new software! 

KILLER BEETLES 
Pit your skills against the 
killer beetles. You dig traps 
and when the beetle falls 
in you bury him. Problem, 
they don't stay buried! 
Cassette based, req. 16K. 
Cat. X-3598 $24.50 
GHOST HUNTER 
The aim is to eat the en-
ergy dots in the maze be-
fore the ghost can get 
you. Random 'power pills' 
will assist you in chasing 
them. 
Cassette based, req. 16K. 
Cat. X-3597 $24.50 

\\\4\=KJ:7 
\\ 	" 

   

GALAXY INVASION 
Real time graphics and 
sound, the idea is to des-
troy the invaders and save 
Earth, but beware of the 
Flagships! 
Cat. X-3693 $24.50 

SUPERMAZE 
The maze game to end all 
maze games. It can gen-
erate mazes up to 100 x 
100 elements — it can 
take you many hours to 
find the way out! 
Cassette based, req. 16K. 
Cat. X-3672 $24.50 

RAIN ANALYZER 
A most useful program for 
the man on the land, the 
geography student, etc. 
By keying rain patterns for 
your area in the past (these 
figures normally available 
at your local post office, 
etc.) you can predict rain 
fall patterns, volumes. etc. 
Cat. X-3767 $24.50 

DEPTH CHARGE 
The latest version of the 
arcade favourite. Your mis-
sion is to destroy the en-
emy submarine pack. Good 
graphics and includes 
sound. 
Cassette based, req. 16K. 
Cat. X-3686 $24.50 

TREK 78 
The classic computer game 
based on the ever popular 
TV series 'Star Trek'. This 
game utilises good graph-
ics and provides contin-
uous 'status' reports. Your 
aim is to destroy the en-
emy and save the Galaxy. 
Cassette based. 
Cat. X-3644 $24.50 

New Exciting Games ... 
PENETRATOR 
You are the sole survivor of a fighter squadron. whose mission is to invade enemy defence forces and 
destroy their illegal neutron bomb caches. But the bomb stores have individual defence circles, each 
with its own special dangers. Once you get through and destroy the bomb deposits, you have to return 
through the defence rings. Cat X-3673 	  $44.90 
STOCKMARKET 
For one to lour players, accumulate wealth by buying and selling shares. Stay ahead of the market index 
by as big a margin as possible, and watch out for the other players too! The market index starts at 100 
and is updated each time a share value changes. Financial fun for the whole family. Cat X-3768 	 

	 $24.50 

DICK SMITH ELECTRONICS La 

When you purchase a VIC-20, System 80 or 
Sorcerer computer from Dick Smith Electronics, 

you become eligible to win this superb 
DATSUN STANZA 
GL four door sedan 

So hurry in for your fabulous System 80 
NOW! 

Not valid in states where this contravenes State Laws 
Pcrrnit No 11182/278 	 issued under the Lotteries and Art Unions Act 

WINANuN 
eSTAN Z A 

by te 

• 

Still cheapest per 44,r 
These superb disk drives cost so much 
less than the Tandy disk drives. Each 
drive has a high storage capacity 
40 tracks and is suitable for both 
single and double density recording. 
With double density recording (using 
X-3540 Double Density Adaptor), 
you can store more than 180K bytes per diskette! 
The disk drives are suitable for use with most computers 
and disk controllers using the standard 34 way connect-
ion bus — such as the System 80, TRS 80 etc. (Don't 
pay their prices for disk storage.) 
Cat X-4060 Drive 0 
Cat X-4061 Drive 1 

Stock available and pocer correct or press bele 

ONLY $419 

NSW: 145 Parramatta Rd AUBURN 648 0558 • T95 Terrace Level BANKSTOWN SO 707 4888 • 613 
Princes Hwy BLAKEHURST 546 /744 • 552 Oxford St BONDI JUNCTION 387 1444 • 818 George 
St BROADWAY 211 3777 • 531 Pittwaier Rd BROOKVALE 93 0441 • 147 Hume Hwy CHULLORA 
642 8922 • 162 Pacific Hwy GORE HILL 439 5311 • 396 Lane Cove Rd NORTH RYDE 888 3200 • 
30 Grose St PARRAMA1 1A 683 1133 • 125 York St SYDNEY 290 3377 • Cnr Tamworth Acde & 
Kahle Ave TAMWORTH 66 1 961 • 173 Maitland Rd TIGHES HILL (Newcastle) 61 1896 • 263 Keno 
St WOLLONGONG 28 3800 VIC: 399 Lonsdale St MELBOURNE 67 9834 • 260 Sydney Rd COBURG  

383 4455 • 656 Bridge Rd RICHMOND 428 1614 • Cm Springvale 8 Dandenong Rds SPRINGVALE 
547 0522 • 205 Melbourne Rd GEELONG 78 6363 • Cnr Ross Smith Ave & Nepean Hwy 
FRANKSTON 783 9144 ACT: 96 Gladstone Rd FYSHWICK 80 4944 OLD: 166 Logan Rd BURANDA 
391 6233 • 842 Gympre Rd CHERMSIDE 59 6255 SA.60 Wnght St ADELAIDE 212 1 962 • 435 Main 
North Rd ENFIELD 260 6088 • Cnr Main South & Flagstaff Rds DARLINGTON 298 8977 WA: 414 
William St PERTH 328 6944 • Car Whorl St Et Albany Hwy CANNINGTON 451 8666 
TAS: 25 Barrack St HOBART 31 0800 

DSE/A230M7PAI 



Free readery claniFiedy 
FREE CLASSIFIEDS: are for readers 
only, not commercial organisations. 
Classifieds of 20 words or less 
accepted free of charge; for classi-
fieds of more than 20 words the first 
20 words are free, then it's 20 cents a 
word. 

Black and white prints may be in-
cluded If suitable for publication, and 
will be charged for at $10 each photo-
graph. 

More than one ad in one issue will 
be treated as a single ad and charged 
accordingly. 
COMMERCIAL RATE: Minimum 20 
words, at 35 cents a word. Photograph 
$20 each. 

PRINT or type your ad clearly and 
legibly, double spaced, and include 
separately your name, address and 
phone number for our records or 
checking purposes even if these de-
tails aren't all to be included in your 
ad. 

Send it to Your Computer Readers' 
Classifieds, PO Box 21, Waterloo, 
NSW 2017. 

Used diskettes: 8-inch, single-sided, 
soft-sectored. 10 for $7 plus $2 pp. 38 
Silvia St, Hornsby 2077, (02)477 4225. 

OSI CIPMF: 32K & disk only $1395. 
Single-key disk BASIC/Assembler/ 
editor/extended monitor. With disks & TV 
monitor. David (063) 31 8864. 
OSI Superboard II: power supply and 
manuals, $350. Phone (07) 205 3666 
working hours, else (07) 205 3457. 

ZX80: 8K ROM, 16K RAM. Invaders, ZX-
chess, manuals 4K ROM, machine code 
manual etc. $350. ono. Ph: Tim (050) 25 
2947. 
Hewlett Packard 85A: with I/O ROM, 
Matrix ROM, serial interface option, 16K 
memory module. Very new, $5000. (02) 
438 4322 or (07) 391 1969. 
ZX81: (incl. adapter) 2 books, games 
(ZX81 Invasion, Breakout) $250. Send 
letter to: J. Halkiadakis Flat 10, 160 
Kangaroo Road, Oakleigh. 3166. Vic. 
Sell: SHARP PC-1211 with cassette in-
terface. $180. SYSTEM-80 with Syspand-
80. $745. Ph: (076) 92 4231. A/H. 

System 80 printer: (1 year old) $330. 
Steve, Canberra (062) 46 5631. B/H. 
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ZX81: 16K RAM, as new. UHF only. $250. 
ZX80, 8K ROM. $120. Both with mains 
adaptor, manual and programs. Mike 
Gordon. Phone Sydney (02) 639 6804. 
System-80: 16K, TV programs and 
books etc. all for $800. ono. Perfect condi-
tion. Ph: (08) 356 6580. 

OSI owners: 32K RAM board, software, 
cassette recorders, books, instructions, 
manuals + more. Send SAE for list. J. 
Burns, 6 Banksia St., Townsville. 4814. 
Old. 
Wanted: Back copies of 'Dreamer' 
magazine (no longer published). J. 
Robinson, 8 Lions Court, Shepparton. 
3630. Vic. 
Wanted: Interested people to start VIC 
USER'S GROUP. Please contact Mike La 
Robina at PO Box 250, Kingsford. 2032. 
NSW. 
ZX-80 Machine Code Pack: 6 great utility 
routines for the ZX-80, complete with Hex 
loader $12 and SAE. Send M/O or che-
que to Mark Wilson, 32 Eramosa Rd., 
Somerville. 3912. Vic. 
SHARP PC1211: Pocket computer 
CE121 Cassette Interface, manuals, etc. 
As new, $200. Phone (02) 5232475 after 
4pm. 
Must Sell: System 80, 48K RAM, green 
monitor, S100 expansion unit, two 5 1/4 
inch disk drives, upper/lower case, dust 
covers, NEWDOS 80 V.2 and MicroDos. 
Software: Cosmic Fighter, Robot Attack, 
Galaxy Invasion, Meteor Mission, Eliza, 
etc. EXCELLENT CONDITION!! Retail 
price over $3000, will sell complete 
$2500. ono. Phone: (03) 221 7038 bet-
ween 6pm-9pm. 
Wanted: Programs for the Apple II, list-
ings and/or disks only. Send to 'Apple 
Programs', PO Box 495, Burnie. 7320. 
Tas. 
ZX80 1K programs: all under $6. Send 
for list. Ph: (051) 74 3265, S. 
Athanasiadis, 63 Moore St., Traralgon. 
3844. Vic. 
For Sale: Apple II unlimited vocabulary 
speech synthesizer. Plugs into peripheral 
slot. With speaker and instructions. $150. 
ono. Phone: (060) 24 4540. 
Sorcerer: 48K + monitor, cassette, do-
zens of programs incl. ROMPAC, WP, 
DEVPAK, Sargon, Backgammon, etc. 
$1400. ono. Ph: (045) 77 3624. A/H. 
ZX81 Galaxy: seven invaders, moving in-
dependently, each can bomb or crash into 
your base. (4K RAM minimum) $15 + $1 
p&p. SAE for full list. K. J. Software, 8 
Cawrse St., Elizabeth Field. 5113. SA. 

System 80: 12 mths old, exc cond., lower 
case, mini amp, joystick, software, etc. 
$550. Phone Scott: wh (02) 519 3155 ext. 
257 or ah (02) 523 2238. 
TRS-80: Model 1 Level II BASIC 16K (just 
serviced by Tandy) $500, plus green 
monitor (new) $150; Tandy cassette plus 
leads $50. Owner leaving Australia hence 
low price. Steve, Canberra (062) 46 5631. 
B/H. 

System-80: 16K, early model, kept in ex-
cellent condition. Plus lots of games and 
books. $550. Ph: (02) 797 6505. 
Run CPM: on your Model 1 TRS-80. 
Omikron board allows both BASIC and 
CP/M on your TRS-80. Includes CP/M 
manual, Omikron board and instructions. 
Requires 5 1/4 inch disk drive. Includes 
membership in user club. $250. Steve, 
Canberra (062) 46 5631. 
FOR SALE: 3 x 8' disk drives $295.00. 1 x 
64K Big Board $425.00. 1 x Epson printer. 
100x Verbatim disks (new) $3.55 each. 
Also want to buy Apple system. Phone 
Greg: (03) 578 6108 (am). 
ZX81 programs: 15 listed programs. 
Send $10.00 postal order to Poseidon 
Software, 72 May Street, Preston, 
Melbourne, 3072. 
Complete: Level II 16K TRS-80 with 
green phosphor monitor, Video Stabiliser, 
Hi-Res, dust covers and $700 software. 
Cost well over $2000 to buy new. Will sell 
$1100. Ph: Robert Wilson (02) 587 3590. 
Epson MX80 ribbons: Bulk buy, selling 
excess. Send $25.00 for 2 + small SSAE. 
S. Petelin, 36 Northam Ave., Brisbane 
4065. 
Anadex: DP-800 dot matrix printer. 80 
column tractor feed. Standard Centronics 
and RS232 interfaces. Excellent condi-
tion. $450. Ph: Rod (02) 605 1511. B/H. 
(046) 77 1280. A/H. 
Will air mail: two 16K Commodore Ad-
ventures in exchange for good program 
and $3. Darnold, Box 201, Alexandra, 
New Zealand. 
Printer: Dick Smith GP-80. Cost $495, 
sell $350. Phone: (02) 419 2568 after 7 
pm. 

Videx Videoterm: 80 column card for the 
Apple. Soft switch and character set, origi-
nal box. $240. ono. Ph: (069) 22 5451. 
Sell: Sorcerer 46/48K Mk II, Revision B 
monitor/rompac 	AMP/Speaker, 
joysticks, teletype with power supply and 
manuals. Cassette and software. $1600. 
ono. Ph: (047) 31 6153. A/H. (02) 621 
1444. B/H. Ask for Rick. 



TheMicrocomputer a House Piy.Lid. 
116 - 120 Abercrombie Street, Chippendale, N.S.W. 2008 
Phone: 698 7866 or 698 7076 

Thanks to 
the thousands of 

people who have supported 
The Microcomputer House — we have 

now moved to new, larger premises at 116 120 
Abercrombie Street in Chippendale. The new premises have two show 

rooms — one for the businessman and the other for the home computer enthusiast. 
More room means expansion into new systems, new package systems, a wider range of software 

the businessman and the enthusiast and all of this will be coming your way as from the 1st of July. 
In appreciation of the support given to The Microcomputer House by our valued customers we are 

offering some great 'WE HAVE MOVED' specials — YOU REAP THE BENEFIT. 

32K RAM 
A super special buy of the CBM 4032 enables 
The Microcomputer House to offer this 32K 
RAM unit for a fraction of its original price! 
This versatile computer is a completely inte-
grated processor, memory (32K), keyboard, 
and 9" VDU. Now is the time to act fast —
limited stocks of this fantastic bargain for the 
businessman or the enthusiast. 
• CBM 4032 with 9" VDU 

LIM ITED 
STOCKS 

ONLY $700 

v 

This is the ideal package for the small business-
man — a complete system, right down to the 
connecting cables. Included also is the VISI-
CALC software package designed for the busy 
executive — replaces the pen and calculator. 
System includes: 
CBM 4032 computer with 32I< RAM 
Commodore 2031 disk drive 
Commodore 4022 printer 
Cable and VISICALC 
Total value of system $4,086.00 
CBM 4032 with 9" VDU 

NOW$2,800 

PETDISK II is a 5'4" Mini Floppy system that 
has a high speed plus high capacity. Complete 
with PDOS II disk software with a full set of 
BASIC commands with standard syntax. 

\ 540/1 Single drive/Double density (143K) 
Normally $650 SAVE $100 NOW $550 

540/2 Dual drive/Double density (286K) 
Normally $1105 SAVE $255 NOW $850 

580/1 Single drive/Quad density 1286K) 
Normally $895 SAVE $195 NOW $700 

580/2 Dual drive/Quad density (572K) 
Normally $1438 SAVE $238 NOW $1200 

THE BEST FRIEND 
FOR YOUR 

COMMODORE PET 

NOW YOU CAN 
SUBSCRIBE 

For $43 you will receive a 6-issue 
subscription which includes a C-30 
cassette with 5 programs plus the 
cover program. Each subscription 
means a total of 36 programs at 
around $1.19 each!! 



your computer 

tutorial 
Basic for Birdwatchers 

Part IX 
This month LES BELL develops the searching 

theme with some speedier and more useful routines 
— binary searches. 

WE'VE SEEN how hashing can be used to speed up searches 
— now it's time to look for some other techniques to speed them 
up and make them more useful. 

Prime among the possibilities is a technique known as binary 
searching. It's easiest to approach this type of search from an 
intuitive basis, so we'll go right back to the everyday concepts of 
searching. 

The easiest form of search is the sequential search. To illus-
trate this, imagine you have a pile of magazines, in no particular 
order, and you are searching for the November 1981 issue of 
Your Computer. 

Start At The Top 
The easiest way to do this is to start at the top of the pile and 

work your way down, checking to see if each magazine is the 
one you want. 

That is the simplest form of sequential search, and as far as 
that particular problem is concerned, it's about the only one. 

Now, imagine that instead of a pile of magazines you have a 
binder containing the magazines in sequence. Your approach to 
the problem will be different. You will open the binder some-
where in the middle, and check to see if the issue you are 
looking at is later or earlier than the one you want. 

If it is later, you'll move towards the front of the binder. If it's too 
early, you'll move towards the back. Then you repeat the pro-
cess. This is, believe it or not, a rough form of binary search. 

Opening your November 1981 copy of Your Computer to 
page 28 will involve you in another form of binary search: open 
to the centre, that's page 50, no, too high, flick back a bit, 24, 
that's too low, forward a bit — got it! 

We can take this analogy one step further: on the lower right 
of page 28 is a program which invites the player to guess a 
number between 1 and 100 inclusive. Try it now and see if you 
can come up with a strategy to minimise the number of turns you 
need to get the 'hidden number'. 

Solid Thinking... 
By now, you should have quite a good intuitive 'feel' for what a 
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binary search is, so it's time to make our thinking a bit more 
concrete. 

To do this, we'll write out an algorithm for binary search, and 
then write a program to perform it. Here's the algorithm: 

1. Set our upper limit, u, to 100, and the lower limit, I, to 1. 

2. Check for inconsistency: if I is greater than u, something's 
wrong, and we're not able to find the number. Otherwise, our 
best guess for the number, g, is g = INTO ± u)/2. 

3. Now compare (the computer does this for us in the game). If 
the computer's number, i, is less than our guess (i is less than g) 
then adjust upper limit: u = g-1, and go to step 2. If i is greater 
than g, then adjust lower limit: I = i 	1, and go to step 2. If i = g 
then the algorithm has found us the right answer. 

The whole procedure is quite simple and easy to follow (if a 
computer can do it...). The test for inconsistency in step 2 really 
indicates that one of the clues your opponent has given you is 
wrong, since otherwise, for this simple case, the algorithm is 
guaranteed to give you the right answer eventually. 

If we were searching through a table of names, on the other 
hand, if the lower limit is greater than the upper limit, it indicates 
that the name we are looking for is not in the table. 

I said above that this algorithm is guaranteed to give the right 
answer eventually, but how eventual is eventually? 

In playing around with the game above, you should have been 
able to get your average down to under 7 moves. The log to the 
base 2 of 100 is 6.64 — the algorithm will always get the answer 
in seven moves or less (if you don't cheat on it!). 

Here's the algorithm coded up in BASIC: 

100 REM 	It* PROGRAM TO GUESS A NUMBER ttt 
110 REM 	HI WRITTEN IN MBASIC V 5.2 	ttt 
120 : 
130 L= 1: U= 100: C= 0 
140 IF U ( L THEN PRINT "I give up. You've confused me!": END 
150 6 = (L + U) 12 
160 PRINT "My guess is":0 
170 C = C + 1 
180 INPUT "Am I too high (H) or low (L1 or right (R1":11$ 
190 IF AS = "H" OR AS 	"h" THEN U = G - 1: GOTO 140 
200 IF A$ = "L" OR AS 	"1" THEN L = 6 + 1: 60TO 140 
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210 PRINT "I got it in";C;"goes!" 
220 INPUT "Try again":A$ 
230 IF A$ 	"V" AND A$ 	"y° THEN END 
240 SOTO 130 

L is the lower limit, U is the upper, C counts the number of 
turns and G is the computer's guess. Hmm. What's that back-
slash in line 150? 

BASIC usually works with real numbers, complete with frac-
tional parts. In this case, we want the average of the two limits to 
be a whole number, an integer. The backslash will perform an 
integer division, so that 101 divided by 2 using it would equal 50, 
or more confusingly, 1 divided by 2 would equal 0 (think, what's 
INT(1/2)?). 

The advantages of the backslash division are that it's more 
convenient when you know you want an integer result, and it's 
also faster when working only with integers. 

As we've seen earlier, we can tell BASIC our variables are 
integers by sticking a % sign onto them, so that I is real, while I% 
is an integer. Conveniently, BASIC will treat these two as sepa-
rate variables and not confuse them. 

A simpler way to make whole groups of variables integers is to 
use Microsoft BASIC's DEFINT statement. With this statement 
at the top of a program, there's no need for lots of messy %'s. 

The statement 'DEFINT I — N' means that any variable 
names beginning with those letters should be taken as integers, 
unless overridden with other specific type declaration char-
acters ($, ! and #). This is particularly useful for us old 
FORTRAN programmers, since in FORTRAN all variable 
names starting in I — N are automatically taken as integers 
(which is, incidentally, the reason why I, J and N are so often 
used for loop counters). 

A similar statement, DEFDBL, will declare groups of variables 
to be double precision, while the statement 'DEFSTR A,L,Q' 
declares variables with those initials to be strings. There is also 
a DEFSNG statement, but it's not often seen. 

Indexing For Speed 
In our earlier attempts at a mailing list program, we sorted the 

entire file in memory, and found that we were rapidly running out 
of space. We can use the concept of indexing, introduced 
earlier, to get out of that bind, and provide much greater speed 
at the same time. 

In the previous example of indexing, rather than exchange all 
the various array elements which made up a record, we simply 
exchanged an index variable which pointed to them. We can 
use the same technique to save us having to read in every 
element of a file to be sorted. We'll simply set up two parallel 
arrays, one containing the surnames (the keys to sort on), and 
the other the position of the record in the file. 

The array of keys and indexes can be stored as a separate 
sequential file, to be read in at the beginning of a session. 

Using this technique, here's a much improved telephone 
directory program: 

100 REM 	HI INDEXED TELEPHONE FILE ttt 
110 REM 	ttt WRITTEN IN MBASIC 5.2 It* 
120 REM 	MI BY LES BELL, 6/15/82 ttt 
130 
140 REM 	INITIALIZATION SECTION 
150 
160 DEFINT I - N 
170 DEF FNGXYCX.Y1=CHR$(27)+"="+CHRUY+31)+CHR$(1+31) 
180 DEF FNHT$61$1=CHR$(27)+"1"+A$+CHR$1271+"1" 
190 DEF FNLNCL1=STRINGCL,95) 
200 HOMB=CHR$I301 
210 CLS$=CHR$(271+CHRS)261 
220 DIM N$42561, K(256) 
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230 TLX=100; 	 ' TIME DELAY 
240 PRINT CLS$ 
250 INPUT "Telephone directory file";F$ 
260 IF F$="" THEN F$="INTELE° 
270 

After initialising the various functions, we can go ahead and 
read in the sequential file containing the indexes: 

280 REM 	ttt READ INDEX FILE It* 
290 : 
300 ON ERROR 60T0 570 
310 OPEN "1",111,FWAND" 
320 N=1 
330 IF EOF(1) THEN CLOSE 1: GOTO 360 
340 INPUTII,N$(N),K(141 
350 N = N + 1: GOTO 330 
360 PRINT: PRINT: PRINT N-1:"Records in file" 
370 OPEN 9",12,F0°.TDR" 
380 FIELD 112,20 AS FM$,20 AS FC$,30 AS FA1$,20 AS FA2$,4 AS 

FPC$,15 AS FTEL$,19 AS FCT$ 
390 : 

The menu section is virtually the same as in the preceding 
chapter: 

400 REM 	It* DISPLAY MENU II* 
410 
420 PRINT CLS$ 
430 PRINT '1 - Add name" 
440 PRINT "2 - Delete name" 
450 PRINT "3 - Find name' 
460 PRINT "4 - Find comment" 
470 PRINT "5 - List file to CON:" 
480 PRINT "6 - Pack and Sort index" 
490 PRINT '7 - Quit and return to CP/M" 
500 PRINT: PRINT "Enter choice:"; 
510 A$ = 1NKEY$ 
520 WHILE A$1."1" OR A$ > "7" 
530 
	

A$ = 1NKEY$ 
540 WEND 
550 ON ASC1A$1-48 GOTO 720,1810,1310,2350,1110,1640,630 
560 
570 IF ERR=53 THEN CLOSE: PRINT "File does not exist - creating 

one.": N=1: RESUME 370 
580 PRINT "Error";ERR;"in line;ERL: STOP 
590 : 



Before exiting, the updated and sorted index file should be 
written out to file. The subroutine at 1660 sorts the index array 
into ASCII order, while the subroutine at 2150 compresses the 
data file to save space. 

600 REM 	11$ EXIT NBASIC tit 
610 : 
620 REM WRITE INDEX FILE 
630 GOSUB 1660: GOSUB 2150: REM SORT INDICES AND PACK FILE 
640 OPEN "0",11,F0".IND* 
650 FOR I.! TO N-1: IF K(I) = 0 THEN 670 
660 WRITE11,NS(1).K(I) 
670 NEXT I 
680 PRINT CLSS: CLOSE: END 
690 : 

If a name has been deleted, then the file should be packed 
before any more are added. If DELFLG is set, a name has been 
deleted, and the file is automatically sorted and packed. 

700 REM 	Sit ROUTINE TO ADD A NAME TO FILE tii 
710 : 
720 IF DELFL6 = 1 THEN GOSUB 1660: GOSUB 2150 
730 PRINT CLS$;"Add name to file ":FOR 1.1 TO TL): NEXT I 
740 PRINT CLS$ 
750 PRINT FNGXY$(1,3);FNHTS("Surname 	: "1:FNLNS(20) 
760 PRINT FNHTS('First Name : ");FNLN$(20) 
770 PRINT FNHTS("Street 	: ");FNLNS(30) 
780 PRINT FNHTS("Town/City 	: ");FNLN$(201 
790 PRINT FNHTSI"Postcode 	: ");FNLN$(4) 
BOO PRINT FNHTS("Telephone 	: ");FNLN$(151 
810 PRINT FNHTS("Comment 	: "):FNLNS(19) 
820 PRINT FNGXY$(13,3);:INPUT NS 
830 IF N$ 	" THEN 420 
840 PRINT FN6XY$(13,31:": ";NS;SPACES(20-LEN(N$1) 
850 PRINT FNGXY$113,41;:INPUT CS 
860 PRINT FN6XY$(13,4);": ";CS:SPACES(20-LEN(CS)) 
870 PRINT FNGXY$(13,5);:INPUT Ali 
BBO PRINT FN6XY$(13,5);": ";AIS;SPACES(30-LEN(A1$)1 
890 PRINT FNUYS(13,6);:INPUT A2$ 
900 PRINT FN6XY$(13,6);": "02S;SPACES(20-LEN(A2$)1 
910 PRINT FN6XY$(13,7);:INPUT PCS 
920 PRINT DIGXY$(135 7);": ";PCS;SPACES(16) 
930 PRINT FNGXY$(13,8);:INPUT TELS 
940 PRINT FN6XY$(13,8);": °;TELS;SPACES(15-LEN(TEL$1) 
950 PRINT FNBXYS(13,9);:INPUT CTS 
960 PRINT FN6XY$113,9);": ";CTS;SPACES(19-LEN(CTS)) 
970 REM 	ill WRITE RECORD TO DISK Ili 
980 LSET FM$ = N$ 

990 LSET FC$ = C$ 
1000 LSET FAIT = Ali 
1010 LSET FATS = A2$ 
1020 LSET FPC$ = PCS 
1030 LSET FTEL$ = TELS 
1040 LSET FCTS = Cif 
1050 PUT 82,N 
1060 NS(N) = NS: K(N) = N 
1070 N = N + 1 
1080 60TO 720 
1090 : 

In the 'list file' routine, records are retrieved in key sequence. 
The pause routine works in exactly the same way as the one in 
the 'hashing' example. 

1100 REM 	tit LIST FILE TO CON: Mr 
1110 FOR I = 1 TO N-1 
1120 IF 	= 0 THEN 1280 
1130 GET 112,K(1) 
1140 PRINT CLS$0 
1150 PRINT FN6XY$(1,3):FNHTS('Surname 	: ");FMS 
1160 PRINT FNHTS("First Name : ');FCS 
1170 PRINT FNHTS("Street 	: ");FAIS 
1180 PRINT FNHT$("Town/City 	: ");FA2$ 
1190 PRINT FNHTS("Postcode 	");FPC$ 
1200 PRINT FNHTS("Telephone 	: ");FTELS 
1210 PRINT FNHTS("Comment 	: ");FCTS 
1220 PRINT FNSXY$(40,24);: PRINT 'Hit space bar to hold, ESC to 

quit"; 
1230 FOR J=1 TO TL% 
1240 WINKEYS: IF LEN(AS) = 0 THEN 1270 
1250 IF Al 	' " THEN J= 1 
1260 IF AS = CHR$(27) THEN 420 
1270 NEXT J 
1280 NEXT I 
1290 60TO 420 
1300 : 

This section is the actual binary search, followed by a section 
to read in the record from the data file and display it. 

1310 REM 	ill ROUTINE TO FIND NAME 
1320 : 
1330 PRINT CLSS;"Search file for name" 
1340 PRINT FN6XY$(1,5);;INPUT "Name to find";NS 
1350 REM 	ill BINARY SEARCH ON NCH) 55$ 
1360 L = 1: U = N - 1: 'SET UPPER AND LOWER BOUNDARIES 
1370 IF U ( L THEN 1570 
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1380 I 	(U + LI 1 2 
1390 IF N$ i N$(1) THEN U = I - 1: GOTO 1370 
1400 IF NS > N$(I) THEN L = I + 1: GOTO 1370 
1410 GET 112,K(I) 
1420 PRINT FN6XY$(1,3);FNHT$("Surname 	: ");FM$ 
1430 PRINT FNHT$("First Name : ");FC$ 
1440 PRINT FNHT$("Street 	: ");FA1$ 
1450 PRINT FNHTS("Town/City 	: ");FA2$ 
1460 PRINT FNHT$("Postcode 	: ");FPC$ 
1470 PRINT FNHT$1"Telephone 	: °1;FTEL$ 
1480 PRINT FNHT$("Comment 	: ");FCT$ 
1490 PRINT FN6XY$(40,24);°Hit space to continue, ESC to quit"; 
1500 A$ = INKEY$ 
1510 WHILE At 	" " AND At (> CHR$(27) 
1520 	A$ = INKEY$ 
1530 WEND 
1540 IF At 	° " THEN I = I + 1:IF I ( N THEN 1410 
1550 GOTO 420 
1560 : 
1570 REM 	131 UNSUCCESSFUL tit 
1580 : 
1590 PRINT CLS$;"Not found"; 
1600 FUR I = 1 TO TLX:NEXT I 
1610 GOTO 420 

This is a standard Shellsort on the name field. In line 1710, the 
SWAP statements can be replaced by appropriate GOSUBs. 
The sort does not use indexing itself; there is actually not much 
point, since BASIC uses indexes internally to allocate string 
storage. 

1620 REM 	*14 SORT INDEX ARRAY tit 
1630 : 
1640 GOSUB 1660: GOSUB 2150: GOTO 420 
1650 REM 	18$ SORT SUBROUTINE tlt 
1660 PRINT CLS$;"Sortinq index. Please wait" 
1670 M = (N-11/2 
1680 L= N- M- 1 
1690 FOR J = 1 TO L 
1700 FOR I = J TO 1 STEP -M 
1710 	IF N$(1) > N$(1+1) THEN SWAP NCI), N$(1+1): SWAP KII), K(1+1) 
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1720 	PRINT " ". 9 
1730 NEXT I 
1740 NEXT J 
1750 M= M 1 2 
1760 IF M 0 0 THEN 1680 
1770 RETURN 
1780 : 

Deletion is achieved by doing a binary search on a name to 
locate it, then simply setting the index of a name to zero; there 
can't be a zeroth record in a file. 

1790 REM 	HI ROUTINE TO DELETE NAME FROM FILE tit 
1800 : 
1810 PRINT CLS$;"Delete name from file" 
1820 PRINT FNGXY$(1,51;:INPUT "Name to delete";NS 
1830 REM 	Itt BINARY SEARCH ON N$(N) *88 
1840 L = 1: U = N - 1: 'SET UPPER AND LOWER BOUNDARIES 
1850 IF U ( L THEN 1570 
1860 I = (U + LI 1 2 
1870 IF N$ 	NCI) THEN U = I - is GOTO 1850 
1880 IF N$ > N$(1) THEN L = I + 1: GOTO 1850 
1890 GET 1124(1) 
1900 IF LEFT$IFM$01 = ":" THEN K=K+1:60T0 1320 
1910 IF LEFTUFM8,11=" " THEN PRINT CLS$;"Not found°:FOR J :1 TO 

TLX:NEXT J:GOTO 420 
1920 PRINT CLS$ 
1930 PRINT FNGXY$(1,3);FNHT$("Surname 	: ");FMS 
1940 PRINT FNHT$l"First Name : ");FC$ 
1950 PRINT FNHT$t"Street 	: ");FAI$ 
1960 PRINT FNHT$("Town/City 	: ");FA2$ 
1970 PRINT FNHT$("Postcode 	");FPC$ 
1980 PRINT FNHTWTelephone 	: ");FTEL$ 
1990 PRINT FNHT$("Comment 	: ");FCT$ 
2000 PRINT FNGXY$(40,241;"Delete (Y/N1"; 
2010 GOSUB 2070 
2020 IF At 	"Y" AND A$ 	"y° THEN 1 = I + 1:GOTO 1890 
2030 K(1) = 0: DELFLG = 1 
2040 GOTO 420 
2050 : 
2060 REM 	$88 SUBROUTINE TO RETURN Y/N RESPONSE IN A$ ttt 
2070 A$ = INKEY$ 
2080 WHILE At 	"Y" AND At 	"y" AND A$ 	"N" AND At 	"n" 
2090 	At = INKEY$ 
2100 WEND 
2110 RETURN 
2120 : 

The pack routine simply checks to see if a record has a 
corresponding index, and if it has, writes it back out. Because 
deleted records are not re-written, the file is gradually 
compacted. 

2130 REM 	*It PACK RANDOM FILE tilt 
2140 : 
2150 PRINT CLS$;"Packing data file."; 
2160 D = 0 
2170 FOR S = 1 TO LOFI2) 
2180 Tt=SPACE$1201 
2190 GET12,S 
2200 N$ = FM$ 
2210 L=1: U=N-1 
2220 IF U(L THEN 2300 



2490 PRINT FN6XY$140,241;: PRINT 'Hit space bar to hold, ESC to quit"; 

2500 FOR J=1 TO TLX 

2510 A$=INKEY$: IF !INCAS) = 0 THEN 2540 

2520 IF A$ = " " THEN J = 1 

2530 IF A$ = CHR$(27) THEN 420 

2540 NEXT J 

2550 NEXT I 

2560 GOTO 420 

This method of storage allocation is still not particularly effi-
cient, particularly in its reclamation of space occupied by de-
leted records. Next month, we shall go on to look at linked lists 
and binary trees. 

bankcard 

welcome here 

2230 I = (U + 	\ 2 

2240 LSET T$ = N$(I) 

2250 IF N$ < T$ THEN U = I - 1: 6010 2220 
2260 IF N$ ) Ti THEN L = I + 1: GOTO 2220 

2270 IF K(I) = 0 THEN 2300 

2280 D = D + 1 

2290 PUT112,D:K(I) = 0:PRINT "."; 

2300 NEXT S 

2310 DELFLG = 0 

2320 RETURN 

The 'find comment' routine is a straightforward sequential 
search. 

2330 REM 	It* FIND COMMENT III 

2340 

2350 PRINT CLS$; "Find [assent° 
2360 PRINT FN6XY$(1,5);:INPUT "Comment to search for';CT$ 

2370 FOR I=1 TO LOF(2) 

2380 IF 	= 0 THEN 2550 

2390 GET 12.KII) 

2400 IF LEFT$IFCT$,LEN(CT$)) 	CT$ THEN 2550 

2410 PRINT CLS$; 

2420 PRINT FN6XY$(1,3);FNHT$("Surname 	: ");FM$ 

2430 PRINT FNHT$("First Name : ");FC$ 

2440 PRINT FNH11("Street 	: ");FA1$ 

2450 PRINT FNHT$("Town/City 	: ");FA2$ 

2460 PRINT FNHT$("Postcode 	: "):FPC$ 

2470 PRINT FNHT$I"Telephone 	: ");FTEL$ 

2480 PRINT FNHT$("Comment 	");FCT$ 

DON'T GET YOUR VIC FROM DICK 
GET YOUR VIC FROM THE COMMODORE EXPERTS 

The COMMODORE VIC 20 MICROCOMPUTER revolutionizes Personal Computers. Just look at these 
features — then note the price!!! 
DISPLAY: 	 22 characters by 23 lines, 64 ASCII characters and PET Graphics. 
COLOUR: 	8 character colours, 8 border colours, 16 screen colours. 
SOUND: 	 4 internal amplifiers including 3 tone (music) generators and 1 sound (white noise and sound 

effects generator). Each amplifier has 3 octaves. The sound is available with the television 
or separate speaker. 

MEMORY: 	 5K RAM — expandable to 32K RAM. 
KEYBOARD: 	Full typewriter keyboard with special screen editing and function keys. 
GRAPHICS: 	Full PET keystroke graphics. 
LANGUAGE: 	PET BASIC. 
FUNCTION KEYS: 4 programmable function keys (8 separate functions). 
EXPANSION PORT: For direct plug-in memory expansion and for program cartridges. To expand memory further 

a separate "motherboard" with slots for memory expansion and programmed cartridges is 
available. 

ACCESSORIES: 	VIC Datasette,VIC Single Disk Drive(170K capacity),VIC Printer, Joystick, Paddles and Lightpen. 
PROGRAMS: 	Available either on cassette or VIC Cartridges. A variety of games, educational and 

business software. 
THE PRICE: $399.00 (inc. Sales Tax) 

Come and see the Commodore VIC 20 and other Commodore Products at our showroom on the 3rd Floor of 561 
Bourke Street, Melbourne. Don't forget we have a large range of Computer Books and accessories also on display. 

MICROCOMPUTER SYSTEMS DESIGNERS 

B.S. MICROCOMP PTY. LTD. 
4th Floor, 
561 Bourke Street, 
Melbourne, 3000. 
Tel: (03) 614 1433, 614 1551. 
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By Michael Marshall 

WHEN an "old man" of 55 decides to 
enter a new field of endeavour, he must 
have a great deal of enthusiasm, or 
confidence, or both. 

Steve Colman, who spent some 20 
years managing major manufacturing 
and trading organisations, has that en-
thusiasm and confidence even though it 
has taken him a long time to realise it. 

He first saw a computer in 1965 when 
his boss, the later Sir Raymond Purves, 
told him that he picked one up for some 
150,000 pounds (around a cool $1.5 
million in today's terms.) 

It must have been quite a computer; it 
was run by a staff of 12, had a special 
air-conditioned set of rooms with airlocks 
for cleanliness, and broke down if too 
many people breathed on it as it had an 
aversion to high humidity. It was also less 
powerful and slower than today's de-
sktop computers. 

When, years later, he saw his first 
microcomputer, Colman came to the 
conclusion that these things may be-
come popular with kids, who do not know 
what to do with their time and money. His 
opinion changed somewhat when he 
played chess with one of these things 
and found that he had no chance to 
beat it, even though the computer was 
playing at its lowest possible level of 
knowledge. He was quite impressed, but 
it was still a toy — albeit a good one. 

It was in 1979 that he was next 
exposed to a microcomputer. It shall be 
nameless, but let's agree that its name 
starts with T. T's instruction book was 
difficult to understand, talking about all 
sorts of basic things which were not 
really basic, but BASIC. 

Not having patience, nor any prog-
rams, nor a tape, Colman decided to play 
around and after two or three hours of 
concentrated thought, trials and error 
came up with a complicated program: 
which went something like this 

10 INPUT 'HOW OLD ARE YOU-:' 
20 Br-1979-A 

?"YOU WERE BORN IN ":B 
ETO 10 

The amazing thing was that it worked; 
it was marvellous. Steve was a program-
mer. Steve tamed the computer age. 

Spurred on by his success he decided 
to become a real expert. He borrowed a 
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book and noticed that a man named John 
Kemeny with a Mr Kurtz had written a 
book about the BASIC language which, 
as we all know, is the basic language of 
microcomputerdom and without which 
micros would still be the highly compli-
cated things which some people would 
like us to believe they are. 

Now this man Kemeny, who co-
invented BASIC, came from Hungary —
the country which bore many famous 
men, such as Biro (who invented the Bic) 
and Colman (who was beaten at chess 
by a computer). 

And lo and behold, not only did 
Kemeny and Colman share the same 
country but also the same desk at school 
and although Kemeny probably doesn't 
mention Colman's name at dinner parties 
as much as Colman mentions Kemeny, 
they were good friends. 

One was a bit of a genius and topped 
his class in every subject. The other 
wasn't all that clever but at least he didn't 
have to be programmed to know what 
year he was born in. 

In fact young Colman was smart 
enough to overcome his cashflow prob-
lems by setting himself up as a micro-
insurance company. He was hoping to 
make a fortune insuring his fellow pupils 
against a bad mark in their exams. 

The worse they were in each subject, 
the higher premium and people like 
Kemeny could name thier own price, 
which he did, paid up his premium and 
either had a black out or, realising these 
exams would be good ones to fail, did so 
and promptly put Colman out of busi-
ness. 

From there Colman and Kemeny went 
their separate ways. Kemeny went to 
America, to become a Professor of 
Mathematics and eventually to invent the 
BASIC language while Colman was still 
trying to learn the English language. 

Only the other day, in 1963 to be 
precise, Steve Colman (then Managing 
Director of Pace Mowers) visited the 
Osaka Fair and saw a gadget on the 
Canon stand. 

It was not a camera, it was a type-
writer-size machine that could add, sub-
tract, multiply and even divide in a matter 
of seconds. It was an unbelievable 
machine and he bought one. It cost 900  

pounds at a time when a Holden car cost 
1100 pounds. 

People used to come to Pace Mowers 
just so see it and had anybody suggested 
then that a small and better calculator 
would be on everyone's desk, pocket or 
wrist, costing around $10, he would have 
been regarded the type of nut who now 
says that in years to come we will have 
no beer strikes six weeks before 
Christmas . . . 

However, it was in 1979 that Colman 
discovered he could program a computer 
and, while not a mathematician, could 
logically work out a few simple things. 

Soon after he had a micro-computer in 
business and wrote a few simple but 
useful programs, like recalculation of 
prices, import costings, profit and loss 
aportioning between various depart-
ments and many other time-savers. But 
even more important was the realisation 
that using a desktop computer could give 
him knowledge and information which 
could help in making decisions. 

And it was this that made him realise 
that, while microcomputers may be used 
as toys, they are not that at all. They are 
as much part of the businessman's 
equipment today as the calculator. 

The businessman who has no Apple or 
some other microcomputer with program 
like VisiCalc on his screen on his desk is 
just not using all the aids he has avail-
able. 

It's no surprise that an old man like 
Steve Colman should believe in the 
future and decide to set up shop as a 
microcomputer retailer. He will try and 
use his business experience and com-
bine it with the latest in micro technology. 
And at the same time he will enjoy living 
with the things that are to come (Col-
man's new shop is Computers Galore in 
Neutral Bay, Sydney). 

Yet, he promises himself that he will 
never learn computers (BASIC being the 
last language he wants to learn), and he 
will want to sell solutions and not just 
equipment. 

And, he says, that if John Kemeny 
(Prof Kemeny to you) doesn't like this 
absence of computerese, then he, Col-
man, will never again insure him, 
Kemeny, against bad marks in any ex-
aminations. Tough luck . . . 



your APPLE computer 

  

THE APPLE has a number of features you 
can use which are not well documented —
the sort of features other makers em-
phasise greatly, like Commodore with the 
8032's ability to set windows on a screen. 

A few simple poke commands, for ex-
ample, can set a window for a program to 
operate in on your Apple. 

POKE32,X Sets left margin. 
POKE33,X Sets width. 
POKE34,X Sets top edge. 
POKE35,X Sets bottom edge. 

You can use any number within the sc-
reen boundaries for 'X' — obviously, the 
left margin can't be greater than 79,the 
width can't be greater than 80, the top 
edge can't be greater than 23 (line 23) and 
the bottom edge can't be greater than 24. 

Here is a sample program: 

5 HOME 

10 POKE 32,10:POKE33,30:POKE34,10: 

POKE35,20:POKE37,11:res set window 
15 VTAB 11 REM TO FORCE FIRST LINE 

INTO WINDOW 

20 PRINT 'HELLO THIS IS A 20X° 

30 PRINT '10 WINDOW FOR YOUR ' 
40 PRINT 'PROGRAM TO DISPLAY ' 

50 PRINT 'ITS OUTPUT IN, WITH-' 
60 PRINT 'OUT AFFECTING THE ' 

70 PRINT °REST OF THE SCREEN " 

80 POKE 32,0:POKE33,40:POKE34,0: 

POKE35,24 : rem sets screen 
back to normal 

Instead of line 80 you can try '80 TEXT'. 

High Line Numbers 
Normally you cannot create a line 

number greater than 63999. However, if 
you try the following you can make a line 
which is listable but cannot be erased by 
normal means. 

Take the program above (make sure 
you have saved it on disk or tape first) and 
then type: 

PRINT PEEK(105) PEEK(106)*256. 

You will get a number which we will call 
N (in my case I got 2287 without the REM 
statements.) Now add a further line to 
your program. I added '10000 Rem PE-
TER SANDYS'. Now type: 

POKE N, 255: POKE N-1,255 

When you list the program you will now 

Peter Sandys 

see the line '65535 Rem PETER 
SANDYS' at the end. 

By using other numbers instead of 255 
at the poke stage you will get a variety of 
different line numbers. Now try to delete 
the line number 65535 — you can't... 

On The Local Grapevine 
Imagineering has left the retailing side 

of Apples and software and is concentrat-
ing on the distribution of software for the 
Apple and other machines. 

It's a move which should improve the lot 
of all Apple owners as this will mean a 
better supply of programs at a better price 
for all. Imagineering has acquired soft-
ware production rights for Online and 
Broderbund. 

Microsoft has also set up a local dis-
tributor, Weiser-Microsoft. This also 
means better local support and better av-
ailability of Microsoft products. 

Microsoft will also sell its own 
spreadsheet calculator program, called 
Microplan. I have seen the manuals and 
these look very promising. The features 
are, on paper, superior to Visicalc. I hope 
to evaluate the program soon. 

In case you have noticed that software 
prices have risen lately its because our 
beloved friends (who don't have to pay it 
themselves) in the federal government ta-
xation office have declared software is li-
able for a 17.5 percent sales tax. 

Get those word processors going and 
send individual letters to members of 
parliament from yourself and any other 
enrolled voter who will back you and make 
it so painful for those MPs to have to reply 
to you that they have to buy an Apple or 
whatever to answer it all — then maybe 
they will be affected by that tax and will 
then get rid of it (and perhaps the import 
duty as well..,). 

...And From Overseas 
Apple Computer has severed its con-

tract with Computerland. Mike Markkula 
of Alpple contacted each franchise of the 
chain explaining that Computerland 
Corporate's unwillingness to grant a 
standard location clause as required by 
Apple was the cause of the dissolution. 

However a 90-day notice is required 
which expires on July 19. Computerland 
and Apple may solve their differences by 
then. Apple has encouraged individual 
stores to apply for a dealership in their 
own right. 

There are problems for both organisa-
tions. In the past they have assisted each 
other, but the problem for Apple was that  

its own independent dealer network was 
threatened. 

Apple wanted to give a dealer some 
breathing space when it came to market-
ing within a locality — it could control this 
by not appointing another dealership 
close to an existing one. 

However, it did not have control over 
the Computerland franchise, which could 
open stores wherever it wanted. 

Computerland, on the other hand 
wanted to be able to decide where it could 
offer franchises otherwise it would limit 
the value of the franchise scheme. 

On the IBM front, Apple seems to have 
survived the threat with flying colours. Ac-
cording to friends in the US, Apple even 
went to print to welcome the IBM. David 
giving cheek to Goliath?. I believed Apple 
would not be affected because IBM would 
actually make personal computers 
respectable. 

My feelings were borne out with the re-
lease of Apple's first quarter of 1982 fi-
gures in which Apple increased sales over 
the year before by 98 percent. 

Some New Software 
Versa Form is a very powerful database 

type program. The manufacturer claims it 
is more than a database, calling it a busi-
ness forms processor. 

I'm not sure whether that's an accurate 
description — but I do know it is one of the 
most powerful and easy to use database 
type programs I have come across. 

It is professionally presented, both in 
documentation and in use. I gave it the 
no-manual test after a quick introductory 
reading of the instructions and was suc-
cessful in using it. 

I hope to review it in more depth later. In 
the meantime, check it out at your local 
dealer — it will be worth the time spent. It 
costs $440. 

More Digitek News 
Digitek is in the news again. A few 

months ago I told you of the advantages of 
the Pal colour card — well, finally the other 
cards in the range have arrived in 
Australia. 

These cards are the Z80 expansion 
card, RS232 serial card, and parallel 
card. The 16K RAM card has been here 
for some time. The Z80 card is similiar 
to the Microsoft Z80 card except it does 
not include the CP/M operating system 
or MBASIC. Its cost is more favourable, 
at around $250. 

The RS 232 card is also good value at 
$160. The parallel card is similarly 
priced. 	 F 
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The Ultimate 
80•Column Apple? 

JUST WHEN we thought Apple 80-
column cards had been developed to their 
finest — and, proudly, by an Australian 
company -- along comes another board 
which has improved this concept. 

Surprisingly, this board is also an Au-
stralian effort. The Digicard 80 is a product 
of Maclag an Wright and Associates and 
is by far the most advanced 80-column 
card on the market today. 

When I was first introduced to the card I 
was rather sceptical. So what, I thought, 
80-column cards are a dime a dozen. Re-
luctantly I investigated the board and hap-
pily my time was not wasted. 

The card comes professionally boxed 
and with a fairly good manual; simple to 
read, not overly detailed, and well laid out. 
The cost of the Digicard is $350 (295 with-
out tax). The card itself is well made and 
has all ICs socketed in on the board which 
is a good feature when it comes to trouble-
shooting a fault. 

Slotting It in 
The card is easily installed, using slot 

three and clipping a wire onto pin 24 of the 
keyboard encoder card. Logic probe clips 
are used to make the job easier. The card 
also supports the shift key upper/lower 
case modification without the need to use 
the paddle port. 

An optional modification is the Hard-
ware Graphics Toggle. This is required if 
you want to shift between high-res graph-
ics and the 80-column text. This is more 
complicated, but again is achieved by the 
use of a logic probe clip. 

The video output is good and it con-
sumes far less power from the Apple than 
other 80-column boards. The immediate 
result is that you will have less problems 
with your monitor and the need to adjust 
the contrast/brightness between 40 and 
80 columns. The characters are well 
formed and attractive. The cursor can be 
adjusted using a Control Z and S for slow 
flash rate, F fast flash rate, N disable, B 
block, U underscore cursor, and A which 
re-enables the default block flashing 
Cursor. 

Furthermore the cursor changes when 
you are in the lower case mode to a half-
size block cursor. Another very nice fea-
ture is that when the cursor is over a letter 
it shows the letter in reverse field thus you 
62 

By Peter Sandys 

can tell what is underneath and whether 
or not it needs changing. 

The output is pleasing with the best 
character display set I have seen on an 
80-column board. It should present no 
problem if viewed for any length of time. 
Special keyboard characters are 
available. 

Another feature of the Digicard is the 
reverse linefeed and scrolling effect. In 
this you can move the cursor upwards 
until it reaches the top whereupon the en-
tire display is scrolled downward. To acti-
vate the reverse linefeed you use 
CHR$(31). 

One feature not found on the Apple or 

Unit: 

Made By: 

Processor: 

ROM: 

I/O: 

Display: 

Graphics: 

Best Points: 

Worst Points: 

Ratings: 

Documentation: 

Ease of Use: 

Functionality 

Support: 

Value-for-money: 

Extras included 

Options: 

Price: 

Review Unit from:  

many 80-column boards is the underline 
character. This is done by printing a dash 
under the character from the line beneath. 
Whilst not being a true underline charac-
ter it is a nice feature. 

Instant 80-Column Listings 
The Digicard defaults to 80-column list-

ings, as distinct from other cards which 
require you to send a control code to set 
this up. The most startling effect is the 
speed of the listing in the 80-column mode 
— almost as fast as in 40 columns. 

Window pokes are possible with the 
card (see my Apple Column for these). 
Pokes 32-35 can be successfully used to 

Specifications and Report Card 

Digicard-80 card 

Maclagan Wright and Associates, Victoria 

6502 And Z-80 Compatible 

4K ROM 

Video output 

80 x 24 

Supports Apple screen, uses Applesoft commands to select 
between graphics and 80-column display. 

Easy to use communications prompts, superior screen dis-
play, fast scroling with no screen flash, Macro Dos commands, 
reverse linefeed. Fully socketed IC's 

Shift key usable for only one upper case letter per press with 
Sandy's Word Processor. 

excellent 	very good 	good 	poor 

fro 

1.0 
1,0 

✓ 

Macro logon generator program 

N/A 

$350 

City Personal Computers, Sydney 



set windows on the screen. 
Htab can be supported up to 40, Vtab 

the same as normal. If you want to Htab 
greater than 40 you can use Poke 36. 

When using Applesoft basic the card 
has further advantages. Seventeen single 
key words are made available by pressing 
the escape key and another key at the 
same time. 

This effectively gives you the equivalent 
of program function keys with DOS com-
mands. These can be used in immediate 
mode or for writing programs, although 
they will only work when DOS is booted. 
The time this can save is enormous and it 
is indicative of the thought which went into 
the production of the card. 

These words are: GOTO, POKE, 
HTAB, INPUT, LOAD, NEXT, LIST, RUN, 
SAVE, TAB(, CALL, VTAB, CHR$, 
GOSUB, RETURN, HOME, and 
CATALOG. 

All other Esc key functions are still avail-
able like the edit keys I, J, K and M. These 
have not been affected by the Digicard. 

The card will support two monitors as 
long as the hardware graphics lead is re-
moved. One monitor is for 80-column text, 
the other for graphics. 

Communications Can Be Fun 
If you have ever had to work in com-

munications mode you will realise that it  

can be rather tricky, particularly as the 
new Super Serial Card has created prob-
lems with other 80-column cards (these 
have been rectified in most, including the 
Vision-80 card). 

The Digicard has allowed for the Super 
Serial card and the CCS serial card. 
When you move into communications 
mode (Ctrl-Z, C) you get a prompt mes-
sage on the screen asking in what slot is 
your communications card. After answer-
ing this it comes up with a listing of the 
data and parity being used and what op-
tion you wish to choose. After choosing 
one of these you immediately enter the 
communications mode. 

Once in Communication mode you can 
press Ctrl-shift W to get the prompt screen 
display. This display shows in reverse 
field the current status of whether or not 
the memory is on, full or half duplex, and 
the amount of memory left (max 35839). 

DOS commands are accessible by Ctrl-
shift D at which stage you can catalog a 
disk. By pressing Ctrl-shift L/S you can 
load or save the contents of memory as a 
text file. 

Other commands allow you to examine 
memory, quit, reset memory, clear current 
contents, set/reset half or full duplex, 
transmit contents of memory via serial 
card, turn memory on or off and change 
baud rate. 

The card can support a baud rate up to 
4800. It is stated that rates higher, al-
though possible are not guaranteed. 

The makers have used the same key 
standards as the Vision-80 card, which is 
important as this will help keep a un-
iformity in approach — especially if soft-
ware houses need to access these com-
munications modes in their programs. 

The makers claim it is compatible with 
PASCAL & CP/M. They say (I have not 
been able to test this) it will support GOTO 
X,Y as used in CP/M. 

Creepy Crawlies... 
So with all this power and the amazing 

features you may begin to wonder if there 
was anything that my rose-coloured glas-
ses might have missed. 

One problem (that is, if you are not 
made aware of it), is that if you initialise a 
disk in the 80-column mode you will not be 
able to boot it except whilst in the 80-
column mode. Actually this could be a 
simple way of protecting some of the prog-
rams you have from others. 

Another problem I found was with my 
word processor program — Sandy's. 
When I used the shift key to select upper 
case I could not hold it down to print a 
number of upper case characters to-
gether. I needed to release the shift key 
after each upper case letter. 

PRINTERS! 
The Logic Shop has the best range available. 

CENTRONICS 739,150 	OKI MICROLINE 80, 82A, 83A 
OUME Sprint Series 	EPSON MX80, MX100 
TEXAS INSTRUMENTS OLYMPIA ES100 
DEC LA34, LA120, LA150 APPLE SILENTYPE 

The Logic Shop also stocks interfaces and cables 
to match these printers with most computers. Also 
in stock are a variety of consumables including fan 
fold paper, roll paper, labels, print wheels and 
ribbons. 

When you add The Logic Shop's professional level of 
customer support and service, we offer a very 
attractive printer deal. 

Call in today for a demonstration of the printer of 
your choice. 

The Logic Shop 
C omputer Systems 
212 High SI, PRAHRAN (03) 51 1951) 529 2771 
91 Regent St, CHIPPENDALE 1112) 699 4910 699 4919 
Shop 16, Civic Arcade, Adelaide SI, BRISBANE 107) 32-2330 
120 Murray Street, HOBART (02) 31 0818 
Kmart, Cnr Burwood H'way & Blackburn Road, East Burwood, VIC (03) 232 2011 
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I'VE JUST received my third free update 
to CB-80. The latest version, 1.3, fixes 
some bugs but more importantly contains 
a library manager and a new linker which 
is based on the successful linker supplied 
with PL/1-80. 

All registered users of CB-80 should 
have received their updates by the time 
you read this. 

Still More CP/Ms 
Digital Research has admitted it is 

working on CP/M for the Motorola 68000 
microprocessor. This is for a Japanese 
68000 based computer. 

Details are few at this time but it will 
obviously maintain the CP/M file 
structures. DR is said to be considering 
doing a version of CP/M for the National 
Semiconductor 16016 chip. 

The 16016 is an interesting chip. As 
well as its own 16 bit instruction set it has 
an alternative mode which will execute the 
8080 instruction set. While this is worthy 
of note in itself from an architecture point 
of view the most intriguing aspect is the 
relationship to the 16032. 

The 16032 is a 32 bit processor with a 
lot of nice features including the basic 
hardware capabilities to handle virtual 
memory. It has been described as a 'mini-
VAX'. 

The 16032 has an instruction set which 
is upward compatible from the 16016 (but 
not the 8080 mode) so there is now a 
possible path from CP/M-80 to a 'CP/M-
32' with the 16016 as a transition step...it's 
an interesting possibility! Godbout/ 
Compupro will have a 16032 IEEE-696 
processor card out early in 1983. 

MICSIG Conference 
The Microprocessor Special Interest 

Group of the Australian Computer Society 
will be holding its National Microcomputer 
Conference in Canberra (at the ANU) 
from August 18 to 20. 

The topic this year is microcomputer 
software and this 1982 convention looks 
like being a 'don't miss it' event. The con-
ference is intended as a forum for both 
hobbyist and professional users. 

I've had a preview of Dr Mark Wigan's 
paper on benchmarks and it is excellent. 
There are going to be many interesting 
papers presented and the equipment ex-
hibition is always fascinating. Among the 
topics is Operating Systems and there 
could be some very interesting informa-
tion to be had from those papers! 

If you want details write to PO Box 
E237, Canberra, 2600 — and you'd better 
do it smartly too. See you there. 
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M-Drive Speed Comparison 
As promised last time, here are the 

speed comparisons for the M-
Drive...although first I should make some 
comments on the equipment used to ob-
tain the figures. 

The tests were done under CP/M 2.2 
on my system which has a 7Mhz 8085 
CPU (and uses an 8Mhz 8088 for some 
data transfers in the very highly optimised 
BIOS) and a fast double density DMA disk 
controller (a Godbout Disk 1) with YE-174 
double-sided disks — in other words, it's 
pretty much state of the art in terms of 20 
cm floppy disk-based systems. The hard 
disk is a Morrow M20 with a non-DMA 
controller. 

The Godbout Disk 1 controller is a first 
class product. It is very fast and very reli-
able. It also has the capability of support-
ing several different cold boot routines on-
board simultaneously. They are select-
able by a DIP switch. 

While this may seem irrelevant to most 
users it's this sort of hardware which sup-
ports the development of new software for 
new processors and that eventually be-
nefits all of us. The ability to boot up into 
CP/M-80 on an 8085 or into CP/M-86 on 
an 8086 or into CP/M-68 on a 68000 with 
only the flick of a switch on a disk control-
ler is the software developer's delight. It's 
no surprise to learn that much of the soft-
ware development for the IBM PC was 
done on hardware from Godbout. 

The first series of tests was done in two 
ways. Firstly with a 2D/2S floppy disk as 
the A: drive and with the assembler 
loaded off the floppy disk in all cases. The 
source file to be assembled was 20K long 
and HEX, PRN and SYM files were output 
onto the target disk being tested. The sec-
ond way was identical except that both the 
assembler, source and output files were 
on the target disk. The assembler used 
was MAC. 

As any assembler user knows there is a 
lot of disk activity when an assembler is 
running so that seemed a reasonable 
starting point. 

Target 	Load from 	Load from 
Disk 	Floppy 	Target 

FLOPPY 36 sec 	36 sec 
HARD 24 sec 	22 sec 
MDRIVE 13 sec 	12 sec 

The second test was done with the 
MBASIC 5.21 interpreter and this time the 
hard disk was not tested. A 24K ASCII 
source was loaded with the command line 
MBASIC SYSTEM. The times shown are 
for the `Ok' prompt to appear. These tests  

were only done with loading both MBASIC 
and the source file off the target disk. 

Waiting for MBASIC to load is some-
thing everyone tires of quickly so that 
seemed a reasonable test: 
FLOPPY 18 secs 
MDRIVE 9 secs 

It should be noted that on the M-Drive 
most of the 9 seconds was spent display-
ing the signon message! 

The third test was the compilation of a 
large BDS C program consisting of sev-
eral sizeable, individual source files and 
the linking of those files with two additional 
CRL files and the libraries to produce a 
COM file. 

A real 'production' test for me. This is 
the sort of thing I do a lot and speed im-
provements here are most significant: 

FLOPPY 4min 50 sec 
MDRIVE 2min 11 sec 

The fourth test was the linkage of a REL 
file from the MBASIC compiler, using L80, 
to produce a COM file. 

L80 seems not only to produce a lot of 
disk activity but also to produce an inordi-
nately large number of head loads on my 
system so it seemed worth a try for the last 
test: 
FLOPPY 72 secs 
MDRIVE 36 secs 

Some Conclusions 
It seems that in terms of 'real' tasks that 

an M-Drive offers about two times speed 
improvement over a high performance 
floppy disk system. That's not all that 
great but it can be significant as the tasks 
get longer — such as the C compilation. 

If you have a minifloppy disk system or 
a slow 20cm floppy system you would see 
very significant gains with a memory 
drive. If you are running a hard disk 
system it's probably not worth considering 
memory drives until the price/ 
performance ratio improves quite a bit 
(with the way memory pricing continues to 
fall this may not be too far away). 

There are some other aspects I found a 
little off-putting, though through no fault of 
the M-Drive. 

I found many programs that I had previ-
ously considered quite satisfactory in 
terms of user feedback were frightening to 
run on the M-Drive. These programs rely 
on a certain amount of audio feedback via 
drive noises to let you know they haven't 
died but are still processing. 

Even with my whisper-quiet hard disk I 
still get a little indication from its rustlings 



that something is happening. M-Drives 
are totally quiet and sitting there looking at 
the signon prompt for an assembler while 
it goes away for three minutes with no 
indication of what's happening is an un-
nerving experience. 

I'm certainly going to be writing many 
more visual feedback cues into my disk-
bound programs from now on... 

More Application Notes 
It's time for more of the DR application 

notes— this time it's 'CP/M 2.2 Patch 02'. 
ASM occasionally generates an er-

roneous phase error when the identifier in 
a SET statement appears within an expre-
ssion from another statement. For 
example: 

X 	SET 	1 
Y 	EQU 	X 

END 

Make sure you have a back-up copy of 
ASM.COM before using DDT or SID to 
make the following changes (the general 
methodology for using DDT to make these 
changes has been described previously 
in this column). 

—L1DAD 
1DAD 	CALL 

	
1352 

1DBO 	CPI 
	

05 
1DB2 	CNZ 

	
20DD 

— Al DAD 
1DAD 	CALL 

	
1B8D 

1DBO 
— L1B8D 

1B8D 	NOP 
1B8E 	NOP 
1B8F 	NOP 

—Al B8D 
1B8D 	CALL 

	
1352 

1B90 	ORA 
	

A 
1B91 	JZ 
	

1DB5 
11394 	RET 
1B95 

— GO 
SAVE 32 ASM.COM 

Configuring For Page Boundaries 
This patch is from CP/M 2.2 Application 

Note 09. It modifies MOVCPM.COM to 
relocate on page (100H) boundaries 
rather than kilobyte (1K) boundaries. 
Changes are saved in a file named 
PGMOV.COM. 

The first argument to PGMOV de-
signates the size of the system in pages 
that PGMOV is to construct. This first 
argument is optional but if given must be 
in the range 64 to 255 decimal. 

—L165 
0165 CPI 10 
0167 JC 0172 
016A MVI L,00 
016C MOV H,A 
016D DAD 

—S166 
0166 10 40 
0167 DA 

—A16D 
016D NOP 
016E NOP 
016F 

— Ll A2 
01A2 ANI FC 
01A4 MOV A,H 
01A5 PUSH H 
01A6 LHLD 0006 

—Al A2 
01A2 ANI FE 
01A4 

—GO 
SAVE 38 PGMOV.COM 

NOTE: the above SAVE figure applies to 
a standard MOVCPM as supplied by Digi-
tal Research. If your CP/M came from 
your equipment supplier or Lifeboat As-
sociates it is highly likely that the SAVE 
figure will be different. 

Also, the address shown above may be 
slightly different — you may have to hunt 
around a bit with your debugger to find the 
exact code sequences shown above, al-
though they should be there somewhere 
near the front of MOVCPM. 

The Application Notes 
The application notes as supplied by 

DR only apply to a 'stock standard' single 
density 20cm disk as supplied directly by 
DR. The addresses referred to in the 
patching information for the actual CP/M 
system image patches are somewhat de-
pendent on this standard version (the 
patching addresses for the utilities are 
generally universal, however see the note 
below). 

As I'm sure very few of you are actually 
running 'standard' 20cm single density 
CP/M systems this presents a problem. 
Most users will be running double density 
and/or minifloppy/hard disk based 
systems which will have different patch 
addresses from the standard version. 

The code to patch will be the same but 
locating it will require a bit of hunting 
around to find the correct locations. 

Since most of the remaining application 
notes I have relate to minor patches to the 
CP/M system image itself and the addres-
ses will be different for most users, I don't  

intend to reproduce too many more of the 
notes. 

You can get them for yourself in any 
case, as indicated two columns back. If 
you have the notes and have trouble un-
derstanding how to do the patching, write 
a letter to the editor and we may do a 
feature article on some of the internals of 
CP/M systems and how to reliably locate 
parts of the system. Since this is fairly 
technical information it wont be published 
unless there is a clearly demonstrated 
need (that is, lots of letters). 

This is probably a good time to reiterate 
the point that SYSGEN and MOVCPM 
(also FORMAT and COPY if supplied) are 
not 'standard' utilities at all, though they 
are probably supplied with most CP/M 
systems and generally look the same to 
the user. 

These utilities are rewritten for each set 
of hardware that supports CP/M by the 
hardware manufacturer or an indepen-
dent vendor such as Lifeboat Associates. 

The Remote CP/M System 
The RCPM system is humming quietly 
away on the other side of the room as I 
write, with the 257th caller on line. User 
response has been very enthusiastic so 
far. Have you tried it yet? 

The system has been totally stable for 
several weeks now and I'm sure the 
startup problems are behind us (thanks to 
the test users who put up with a lot of 
hassles in the first few weeks). 

I've learnt a lot about data communica-
tions over the switched telephone network 
and about writing truly 'bullet-proof' soft-
ware. I hope to be able to share some of 
the experiences with you in a feature arti-
cle soon. 

Several new volumes of CP/M software 
are expected from CP/MUG and SIG/ 
MUG in the next few days and should be 
available for downloading from the 
system by the time you read this. 

You can obtain the Connection Notes, 
six pages of advice on communications 
software, how to get the best performance 
from your acoustic coupler, what to expect 
to see, possible communications prob-
lems and, of course, the data format and 
phone number by sending a large (A4 
size) SSAE to: 

CP/M Bulletin Board, 
PO Box 80, 
Newport Beach, NSW, 2106 

Feedback 
Send your questions about CP/M to Bill 

Bolton, CP/M Column, YOUR COMPU-
TER, PO Box 21, Waterloo, 2017. 
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The All•Action 
Starfighter 

THE STARS slow their outward spread on 
the monitor and eventually stop; one more 
light-speed jump completed. The ship's 
computer is put on combat readiness and 
there's an almost-immediate reaction 
from the targeting computer. 

A target, at 28000 units oncoming. The 
beam weapon is activated as a precautio-
nary measure and the identification 
beacon activated. 

At 23000 units the ship is taking hits at a 
distance too great to return fire. With 
dread the incoming beacon is read — it's 
as a PRC death caster. Two hits more and 
it's too late. 

In the middle of preparing the craft for 
an emergency jump, the screen flashes 
white, then dramatically blank. Across the 
top comes the request from starbase 
central for a new pilot and starfighter. 

From the catacombs of vast pyramids 
and temples, from the mind-twisting en-
counters in and on mansions, asylums 
and deserted islands, we have now been 
flung into the far distant future by Scott 
Adams and his team of adventurers. 

This adventure takes the form of pilot-
ing an 'SC78503 Starfighter' which, ac-
cording to the manual supplied, can be 
described as such: a drive capable light 
chase-attack fighter with advanced 
hypercharge weaponry. 

If that sounds impressive, wait till you 
read the manual! 

The software package contains two 
tapes. One is a simulator-cum-training 
aid, while the other is the actual main mis-
sion. Most important is the inclusion of the 
induction manual, which covers every-
thing from pilot etiquette to self destruc-
tion. For the new pilot, this constitutes 
mandatory reading. 

Before buying the game/adventure/ 
space fantasy (yes it does cover them all), 
I had the simulator loaded at the store. It 
loaded easily after a small volume adjust-
ment, and it was then that the fun began. 

The simulator places you in a pre-
determined scenario with the villain or ally 
of your choosing. Unfortunately, even with 
the computer's helpful prompts, my lack of 
knowledge and skill soon assured me that 
this was no arcade target game. My de-
mise was brought about rapidly by my 
own bungling and the ruthless enemy 
encountered. 

Indeed, after purchasing the program 
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and spending an impatient half an hour on 
the manual, was I only then ready to try 
another assault on the simulator. 

Once on the main mission, the scope 
and complexity of the program comes into 
perspective. It is an adventure, swapping 
puzzles and riddles with tactics and 
planning. 

There are eight 'Landbases' in the 
game numbered from zero to seven. From 
these you obtain bounty, fuel, recharges, 
overhauls and promotion if you're good, 
or demotion otherwise. Starting point is 
landbase central, where you also have the 
option of saving or loading a previous 
game. 

It is from these bases that you operate 
your mission as a paramilitary policeman/ 
mercenary, heading deep into space to 
search for and destroy the enemy. 

The enemy, as the manual explains in 
its political environment brief, either be-
long to the Petro Resource Conglomerate 
— which is formally at war with the Solar 
Galactic Authority (SGA), the good guys 
— or there are other independent 'bad-
dies'. They take the form of pirates or 
marauding star fighters. 

The destruction of these craft is not 
easy and they come in seven different 
classes. 

Each one comes complete with diffe-
rent shape, size, tactics, fire-power and 
manoeuvrability. Identification poses 
another problem as positive identification 
must be attained before attacking or leav-
ing the area. 

The incoming beacon may identify the 
craft as a star merchant, which it may well 
be — on the other hand, it could be a 
pirate-run vessel. You can never tell until 
the identification computer verifies the 
beacon, which it will eventually, or the 
target starts firing on you. 

As stated before, this is no arcade-type 
'Space Invader' simulation. Even so, your 
reflexes still need to be sharp and your 
strategy sound. Surprisingly the game's 
low-res graphics are impressive, clear, 
fast and well thought out. 

Craft actually rotate, showing different 
sides, adding a nice touch and much 
realism to what is, after all, a fantasy. 

Once visual contact is broken the 
targeting computer can be activated. This 
is a grid system not unlike the one seen on 
the illenium alcon of Star Wars fame. Us-
ing it, you can track your target without 
interruption. This is particularly useful in 
the many dogfights that occur. 

Also from Star Wars is the 'Tie Fighter', 
known here as PRC Exxonerator. 

On the nitty gritty side, Starfighter 
seems to be available from most Dick 
Smith stores and other major software 
houses. At the time of writing it cost a 
rather substantial $40, although after use 
value for money seems well balanced. 

Though slightly complex (you don't ex-
pect flying a Starfighter to be easy!), 
practice makes improvements and, 
maybe someday, perfect. 

I can recommend the program from 
around twelve years of age to adult. 
So far I've found no bad points, except it's 
keeping me transfixed to the screen when 
I should be doing things like mowing the 
lawn or eating. 

The good points are the obvious 
thought, work and imagination that has 
gone into this package. For example, 
even after learning to survive and pilot the 
craft, there is yet another challenge! 

If you can reach the highest rank, the 
manual tells us that a secret password will 
appear. Send this password to the ad-
venture team, and they will return a gift... 

If you've ever wondered what it would 
be like to fly in Buck Rogers' or Luke 
Skywalker's starfighter, stop wondering. 
You can find out now, without the script 
and the camera, in your own adventure 
spacey. 

Good Hunting! 



A successful sandwich shop 
means more than cutting great 
sandwiches. It means cutting 
costs to the bone without cut-
ting corners. 

The NEC PC8000 personal 
computer makes it possible for 
the small businessman with 
no computer training, to analyse 
his business in every aspect. 

This will almost certainly 
produce ideas as to how to make 
the business more efficient and 
profitable. 

The NEC PC8000 personal 
computer has many kinds of 
application programs available. 

You can get them from the 
store at which you buy your 
machine. With these you can 
do anything from basic book- 

keeping to producing financial 
forecasts and trend analysis of 
your business. 

The NEC PC8000 personal 
computer is designed and 
manufactured by NEC in 
Japan, where 10,000 a month 
are being manufactured and 
sold worldwide. 

Application programs available 
include:- 

2 Word Processors, Mailing List, 
Telecommunications, Target 
Business Planner, Debtors, 
Creditors, General Ledger, 

Inventory, Invoicing, Program 
Generator, Dbase 

Micro Modeller. 

PC 8000 series 

"WHEN IT COMES TO CUTTING 
COSTS THIS COMPUTER IS AS KEEN 
AS HIS FAVOURITE KNIFE." 
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Wrig fa& Associates 
198 BAN NONS LANE, 

VAR RAMBAT, 3091 
Phone: (03) 436-1351 

Digicard products are designed, manufactured and distributed in Australia by MACLAGAN WRIGHT AND ASSOCIATES 
PTY/LTD. All boards have solder mask, screen printing, gold plated edge connectors and all I.C's socketed. 

DIGICARD 16K RAM BOARD 
Digicord 16K Ram board plugs into Slot 0 of the APPLE to add all the facilities of a language card. 
VISICALC, ZARDAX, CP/M and a whole host of APPLE software can greatly expand their potential, not to mention being able 
to run languages like PASCAL, FORTRAN, COBOL, etc. Four status indicator LED's show the self programmer what's going on. 
DIGICARD PAL COLOUR CARD MK 2 
Colour your APPLE. Digicard colour is highly stable PAL Deluxe colour. (This card is the one chosen by professionals, and the 
only one that is not a copy of the APPLE colour card). 
Just flick a switch on the card to display text printing in green. Comes with on board R.F. Modulator to enable any PAL colour TV 
set capable of receiving channel 11 to be used with the APPLE. 
DIGICARD 80 COLUMN CARD IF WE LISTED EVERYTHING IT COULD DO YOU WOULDN'T BELIEVE US. 
Ask your APPLE dealer for a demonstration or contact us (phone or write) for information. 

DEALER ENQUIRIES WELCOME 
	  • 

NAME 	  
ADDRESS 	 TELEPHONE No 	  
16K Ram board . 	$179 inc. tax. Colour card MK2 . . $199 inc. tax. 80 Column card . . . $339 inc. tax. (Tick product required). 
I do not wish to purchase but would like more information on DIGICARD products sent to me. Add $2.00 postage for any purchase. 

Please charge my Bankcord. Bankcord number. 	I I 1 I I 1 I 1 I I 1 I I 1 I I 
Expiry date 	 Signature 	  

I enclose cheque/money order for $ 	payable to MACLAGAN WRIGHT AND ASSOC. PTY/LTD and understand that I may 
return the product within 14 days of purchase and receive a full refund. 

MAIL ORDER PROMISE  All products will be posted within 24 hours of clearance of payment. If we can't supply a product immediately we will contact you and 
cheerfully refund your money if required. 
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HARDWARE FOR APPLE COMPUTERS 

II 	THE COMMODORE * Nationwide support from Commodore. ki 
IP * 90 clay unrestricted Warranty. 

* 
Over 100 cassette programs in stock. 

Friendly, helpful service and advice. 
I COLOUR 	r 

*  

* More "add-ons" than ANYBODY! COMPUTER 	, 
including: 

11111111.11111111111111111 

r, tl  	ARFON Expander 24K Ram + Eprom's 
ARFON 40 Column Converter 

(as shown) 

Wifil• MN 	I
• 

	

FUJITSU 3K Ram ($20 with every VIC sold) 

II 	

I 	I  .11.... 

-  	

IIVIIII,1.10. 	tIVAI  . 	'M.  %WI  I 

WM MU  .  Wiffil 

2 	
Controller Board 
FUJITSU Analog Household 

0 	 (use for burglar alarm, heating, lighting etc.)  

* FAST overnight delivery in capital cities on all stock lines. 	ll 
III it ft et Illt III IIE et 1M IIK Mt CI = W OKIN OIL IK MI 

COMPUTER 
IMPORTS 

220 MORPHETT STREET, ADELAIDE, S.A. 5000 

All Correspondence to: 
P.O. BOX 7, PORT ADELAIDE, S.A. 5015 

TELEPHONE: (08) 211 8146 
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your computer 
text File 
Industry Comments 
FRANKLY I am astounded at the results 
of my latest attempt to purchase a 
microcomputer either as a kit or built and 
tested. 

Having followed the progress of the 
micro since the days of Electronics Au-
stralia's EDUC8 through the various 
stages — evaluation kits, hobby projects 
and so on, without actually becoming 
committed (mainly through concern over 
rapid obsolescence and lack of justifica-
tion of cost), I finally decided (or thought I 
decided) to purchase the newest, most 
up-to-date device around. 

I refer of course, to Applied Technol-
ogy's Microbee. This kit appears to be the 
first on the market to be accompanied by a 
decent description of the construction and 
capabilities of both hardware and soft-
ware — I refer to the 32-page supplement 
in the February 1982 edition. 

Noting the order form small print advis-
ing would-be customers to check stocks 
before ordering, by phone, I went to the 
expense of a five dollar trunk call, only to 
be advised that no further orders were 
being accepted until April and that the 
built and tested version would not be av-
ailable until June. 

Now I ask you? Who in sane state of 
mind would go to the extent of launching a 
product without first having carried out 
proper market research and procured suf-
ficient quantities of components and 
circuit cards to meet maximum envisaged 
short term demand? 

Is everyone in the industry so con-
cerned at the possibility of competitors 
beating them off the mark with later, better 
alternatives that they are prepared to 
forgo orderly marketing for small but cer-
tain immediate gain? Or do Australian 
companies lack the entrepreneurial skills 
to launch a full scale onslaught at the 
marketplace? 

The immediate impact of the 
abovementioned situation on myself and 
perhaps many other potential purchasers, 
will be to look elsewhere. Waiting does not 
seem a wise decision in the current 
economic climate where dollar devalua-
tion and sales tax impositions are possible 
at any instant. 

I wonder what the fate is of the many 
customers who were unfortunate enough 
to overlook the small-print warning re-
gards ordering and have forwarded order 
form and cheque by mail? One would 
hope that these orders are not being im-
mediately converted to cash, so providing  

contribution to the company's cash flow, 
while leaving the customers with two 
months wait for delivery of the goods. 

On reflection perhaps it is just as well I 
have been denied the opportunity of mak-
ing an impetuous purchase for which I 
would have regrets later. 

I would also like to take this opportunity 
of congratulating Your Computer on being 
the first Australian computer magazine 
truly orientated towards the user's vie-
wpoint, with honest equipment and soft-
ware reviews and discussions, critical 
where necessary and not just blindly 
promoting suppliers advantage points. 

It is a pity that your approach has not yet 
generally filtered through to advertising in 
the industry. 

PETER ELFORD 
Jindalee, Qld 

Oh, Those Keys... 
THE ATARI 400 has given me great plea-
sure and has served as a good teaching 
device for learning BASIC. 

I rate it highly with its high-res graphics 
(320 by 190 pixels), 16K RAM, 16 colours 
and three graphics modes for plotting of 
the actual character set, all of which are 
standard features. At the competitive 
price this is good news, especially if you 
only have a low budget such as a student. 

But, unfortunately, 'life was not meant 
to be easy'. The touch-sensitive keyboard 
has left a lot to be desired compared to big 
brother, the Atari 800 with its conventional 
typewriter keyboard. 

After reading an article in your April edi-
tion, by Graham Webber, I was enligh-
tened by the introduction of a new push-
button type keyboard for the Sinclair 
ZX80/81. 

Here's the question. Do you think Atari 
will implement a keyboard of this type 
which, unlike the ZX80/81, could be fixed 
to the existing touch-sensitive one? 

I've no doubts, with features such as 
this added to its expandable memory and 
a Pascal cartridge available (from what 
I've heard) in August, the 400 could be 
raised to 800 standard. 

Bill Mallett 
Durack, QLD 

So far we haven't heard of such a 
mod, but we think the suggestion that 
it would help create a cheaper 800 en-
sures Atari's non-participation. Only  

an aftermarket supplier would happily 
make the company's bigger-profit 
model 'obsolete'. 

The Key Features... 
I AM SOON going to purchase my first 
microcomputer but I am having great diffi-
culty deciding which one. I have $700. 

I want a computer to learn to program, 
generally learn about micros, play games 
and learn (only if possible) another 
language such as Pascal, in that order. 
After reading Your Computer's article on 
buying second-hand microcomputers I 
decided it might be a good idea. 

I was generally looking at four 
computers. 
(i) A second-hand PET because it has (in 
my opinion) good expandability, support 
software and a good review from some 
people I know who own or have owned 
one. This costs around $650-$700 for an 
8K model. 
(ii) A new VIC-20 because it has colour. 
With the extra $300 I would get a cassette 
interface and recorder and memory to 
16K. 
(iii) A second hand TRS-80 Level II 16K 
for its expandability, software support and 
a game that is available for it ($650-$700). 
(iv) A second-hand Super 80 Kit for it has 
48K S-100 expansion and it only costs 
$400-$460. Putting the rest into modifica-
tions maybe towards an ASP stringy 
floppy (if there is one available). 

Could you please tell me which one you 
would choose and why. What type of cas-
settes you would use. If you use a tape 
recorder storage and what type of tape 
recorder you would store it on. 

BROCK TURNER 
Artarmon, NSW 

Unfortunately, we can't make up 
your mind for you. Your Computer staff 
generally does not make specific 
purchase recommendations — we'd 
rather you made your own informed 
decisions after reading our assess-
ments and comments on machines 
and relating that to your individual 
needs. 

If we came out and told you what to 
buy — based on our own preferences 
and needs — you'd hate us in a few 
months for steering you in the wrong 
direction. 

Our job is to keep you 'in the 
know'...then it's over to you. 
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CLETE:012EO TEEFOOLOGY 
A MEMBER OF THE ENSIGN SYSTEMS INTERNATIONAL GROUP 

* IBM 8E*PANASONIC PERSONAL 
COMPUTER SOFTWARE 

ELECTRONIC DISK 
This program is an upgrade to the I.B.M. P.C. 
DOS to permit the use of extended capacity disk 
drives and allow RAM memory to be used as an 
Electronic Disk Drive. 
This program will create the equivalent of a disk 
drive in your 'extra RAM memory. 

ISAM DATABASE 
INCLUDING A NAME AND 
ADDRESS 
DEMONSTRATION PROGRAM 

ISAM (Indexed Sequential Access Method) provides 
keyed access to data files for reading, writing, updating 
and deleting records within the file. 
The whole purpose for storing information on the 
computer is to have the computer manage the 
information, print reports, and find upon request any 
particular piece of information. A good analogy is a 
public library where hundreds of books have been 
organised to make it easy to find any particular book. 
ISAM will be the librarian who possesses efficient skill 
in storing and retrieving records (books) in a file 
(library) by a record's "Key". A file of addresses can be 
stored using the name as the record's key. Any 
particular record is then retrieved by specifying the 
name. The actual location of a record within the file is 
of no concern to the user or the application. ISAM 
interfaces directly to your Basic programs through a 
few variables. Accessing ISAM is a simple as execut-
ing a call to a basic subroutine. 
ISAM represents state-of-the-art software by using 
sophisticated techniques in its data architecture, sort-
ing, searching, updating, dynamic disk space manage-
ment, record buffering, searching by full key or by 
partial key, sequential retrieval in both a forward and 
backward direction, and accessing up to seven ISAM 
files simultaneously. 
You also get a complete NAME AND ADDRESS 
program that demonstrates ISAMs simplicity and 
power. 
FEATURES: 
OPEN FILE 
	

GET RECORD BY KEY 
CLOSE FILE 
	

GET NEXT RECORD 
ADD RECORD 
	

GET PREVIOUS RECORD 
DELETE RECORD GET FIRST RECORD 
UPDATE RECORD GET LAST RECORD 
SORT FILE BY KEY SHOW FILE STATISTICS 

$69.95 

BOWLING LEAGUE 
STATISTICS MANAGER 
This package maintains all bowling league statistics 
and memberships, computes individual handicaps and 
team standings, and prints various reports. This is the 
ideal system for a league secretary. 
EARN MONEY by using your IBM and this software 
package to maintain league statistics for several of the 
bowling leagues in your community. 
Printed reports can be sent to the screen, the IBM 
parallel printer, or to a serial printer. 	$99.95 

CROSS REFERENCE 
Will list your basic program and print all of the variables 
used in the program. The line numbers following each 
variable are the lines on which the variable is used. 
The program also cross references all line referencing 
statements such as GOTO, GOSUB, ON-GOTO, 
ON-GOSUB, IF-THEN-ELSE, and RESTORE. You 
can easily determine if a line number is referenced by 
another part of the program. 
The listing can be sent to the screen, the IBM parallel 
printer, or to a serial printer. 
EXAMPLE: PROGRAM LISTING 
820 Q$= N$; J = 1; QL = 157 
830 IF J> QL THEN Q = 0; RETURN 
840 QM = (J + QL)/2 
850 IF Q$<Q$ (QM) THEN QL = QM + 1: GOTO 830 
860 IF Q$<Q$ (QM) THEN QL = QM — 1: GOTO 

830 
870 Q = 1: RETURN 
CROSS REFERENCE LISTING 
2 	830 FROM 	850 860 
4 	J 	  820 830 840 850 
1 	N$ 	  820 
2 	Q 	  830 870 
3 	Q$ 	  820 850 860 
2 	QC ) 	  850 860 
4 	QL 	  820 830 840 
5 	QM 	  840 850 850 
END OF LISTING 

MINIMUM REQUIRED SYSTEM CONFIGURATION: 
,/ IBM-PC WITH 48K MEMORY. 
,/ 1 DISK DRIVE, DOS AND DISK BASIC. 
,/ EITHER MONOCHROME OR COLOR/GRAPHICS 

GAMES PACKAGE 1 
is a collection of 10 great games to play on your 
IBM-PC. Even though you may have purchased your 
IBM for "Work", these games turn the computer into a 
fun machine for the whole family. Includes games for 
both youngsters and adults. 
QUBIC: Tic-tac-toc-toe for four in a row. 
OTHELLO: Strategic moves capture the IBM's pieces. 
KINGDOM: Manage your peasants and knights. 
CRIBBAGE: Popular card game against the IBM. 
BLACK BOX: Solve the mystery with ray-gun clues. 
SPACE TREK: Rid the galaxy of Klingons. 
BLACK JACK: Las Vegas style card game of 21. 
MASTER MIND: Guess the code combination. $29.95 

Software Available Shortly 
Astro Attacker 	 Ledger System 
Basic Tutorial 	 Invoice & Statement package 
Chomp (Pacman) 	Stocks and Commodities 
Alien Invaders 	 Executive Calendar 
Frog 	 Lawyer Billing. 

FOR THE EXIDY SOURCERER 
— EZY FILE 2 

FOR THE EXIDY SOURCERER — EZY FILE 2 
Features include: fields of up to 20 
* Expansion of fields on-board screen editor. 
* Save files in format you wish. 
* Directory for disk users. 
* Save all or parts of file. 
* Expanded report features. 
* Print field in any order or position. 
* Up to 30 descriptors 
Plus more $65.95 
(Ezy file 1 — upgrade $30.00) 

CONVERTER 
CONVERTER 
Convert basic programs to text files under CP/M 
so that they must easily be modified to run under 
disk basics, $19.95. 

Software Available 

CHOMP $21.95 
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* IBM is a trademark of International Business Machines Corpora- 
tion. 	 ,V -171  * IBM and Panasonic are authorised names. ..c"aM"LNL 55ltkP4 

CLIST011112EID 
TECHFIOLOGY 

See other issues of 'Your Computer' for other software descriptions. 
Call or write for our free catalogue which includes a greater 

CUSTOMIZED TECHNOLOGY 
Phone: (02)799 6373 	 P.O.BOX 461 

ASHFIELD N.S.W. 2131 

range of products. 

Source I.D. TCY654 
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your computer 

tutorial 

Understanding 
Assembler 

Part VI 

Last month we discussed block fills and moves; the 
next section of Les Bell's tutorial deals with string 
output and comparisons. All the examples given in 
this series are tested and reprinted from the original 
source code... 

ONE OF THE most important functions of any program is out-
put, since a program that doesn't output anything can hardly be 
said to do anything. In this chapter we are going to look at ways 
of outputting strings to a printer or video display. 

If your computer has a memory-mapped video display, 
perhaps the quickest way to display a string is to block move it 
into the display using one of the routines described in the last 
chapter. If your output device is attached through an I/O port, we 
shall assume that there is an output routine provided some-
where in the system, either as part of a monitor ROM or as part 
of the CP/M BIOS, or whatever. 

Most systems store strings internally in one of two forms: as a 
straight sequence of characters, terminated with a zero or other 
symbol (often 'S'); or as a length byte followed by the string with 
no terminating character. 

The first method is generally used for strings which are em-
bedded in programs and do not vary in length, while the second 
is used for strings held in buffers. In fact, inside CP/M both 
methods are used: internal messages in the BIOS and transient 
programs are usually stored in the first way, terminated by a '$' 
sign, while the CCP (Console Command Processor) stores your 
command lines in an internal buffer in the second form. 

String Encounters 
Outputting strings of this kind is fairly easy; it's just a matter of 

stepping through the string, testing each character for the 'end 
of string' character, and outputting it if not. Here's how it's done: 

routine to output a string via bios calls 

	

Org 
	0100h 

	

outchr equ 	Od3Och ; bins console output routine - 
; may be different on your sys. 

	

outstr: Ixi 
	

h.str 

	

oloop: mov 	2,11 

cpi 
rz 

	

MCV 	C,2 

	

ouch 	h 

	

call 	outchr 
pop 
in0 

	

imp 	oloop 

str 	db 	'The quick brown fox','$' 

end 

This is represented by the flowchart in Figure 1. 
Important points to note: the fetching of each character from 

memory is performed by the mov a,m instruction. This transfers 
a byte from the location pointed to by HL into the accumulator. 
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IS IT 

SET ISIINICS 10 
OFC,IIENIN(1, or SWING 

GET 
CHARACTER 

YES 

RETURN 
MOVE CHAR 
INTO CREG 

OUTPUT 
CHAR 

Figure 1. String output 
via BIOS calls. 

POINT TO 
NEXT CHAR 

This value is the compared with a '$' and the flags set accord-
ingly. If the zero flag is set, then the contents of the accumulator 
is a dollar symbol, and the routine returns to the calling program, 
without printing the '$'. 

Since HL is used to point to successive characters in the 
string, it must be preserfed during the bios call. This is done by 
pushing HL onto the stack and popping it off again after the bios 
call. HL is then incremented. Note that the bios expects the 
character to be output to be in the C register, and it is moved 
there with a mov c, a instruction. 

If the string was terminated by a zero byte, then the cpi '$' 
instruction could be replaced by an ORA A instruction, which 
would set the flags to reflect the contents of the accumulator. 
Remember, a MOV instruction does not affect the flags! 

Output by means of BDOS calls is slightly different. In this 
case, C contains the bdos function number, and the character to 
be output is in E: 

routine to output a string via bdos calls 

org 

bdos 	equ 
conout equ 

outstr: lxi 
oloop: may 

cpi 
rz 
may 
	e, a 

mvl 
	c, conout 

push 
	

h 
call 
	

bdos 
pop 	h 
inx 
	

h 

imp 
	oloop 

str 	db 
	

'The quick brown fox',' 

end 

This method has the advantage that the BDOS jump is always 
at location 5 in all CP/M systems, making for more portable 
code. It's a little bitslower, though you'd never notice it. 

Of course, if you are using BDOS calls under CP/M, re-
member that there is a function (9) built in for string output, s 3 
you don't need a special routine at all: 
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; routine to print a string via bdos call 

	

org 	0100h 

bdos 	equ 	0005h 	;bdos jump in page zero 

	

strout equ 	9 	;bdos string out function 

	

outstr: lxi 	d ,str 

	

mvi 	c,strout 

	

call 	bdos 
ret 

str 	db 	'The quick brown fox','$' 

end 

String Encounters of the Second Kind 
In the second kind of string, the first byte of the string contains 

the string length (excluding the length byte) and the following 
bytes contain the string itself (see Figure 2). 

                 

    

B 0 

           

                 

                 

                 

Figure 2. String with length indicator (in this example, the 
string is 'EOF' not 'EOFILE'). 

routine to output a string via bios calls 

	

org 	0100h 

	

outchr equ 	Od3Och ; bios console output routine 

lxi 	h,str 	point to length byte 
mov 	b,m 	get it into b 
inx 	 point to first char 
mov 	c,m 	get char into a 
push 	b 
push 	h 
call 	outchr 
pop 
pop 
inx 	 point to next char 
dcr 	 decrement character counter 
rz 	 return if no more chars 
jep 	oloop 

str 	db 	stre - strb 
strb 	db 	'The quick brown fox' 
stre: 

end 

Notice how this works: the first section of code loads the string 
length into b, which is used as a character counter. As each 
character is output, b is decremented until it reaches zero, when 
the last charactep has been output. 

Another point is that we no longer have to move the character 
from memory into a to check its value, but can move it directly 
into c. Since b is being used as a counter, its value must be 

0100h 

0005h 	; bdos jump in page zero 
2 	; bdos console out function 

h.str 
8011 

outstr: 

oloop: 
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Presents 
VERSA FORM 
Business Form 

Processor 
Put Business Forms on an 

Apple II 
An innovative software 
system that speeds the 
processing and analysis of 
common business forms on 
a personal computer. 
Versa form applications 
include: 
• Invoicing 
• Purchase 

orders 
• Client 

billing 
• Mailing 

lists 

• Order 
processing 

• Sales 
analysis 

• Personnel 
records 

• Inventory 
control 

Hard Disk Versions 
Available 

APPLE III VERSIONS 
NOW AVAILABLE 

preserved during bios calls, so it is pushed on the stack. 
Finally, notice how we use the assembler to calculate the 

string length, rather than doing it manually. By labelling the 
beginning and end of the string text, we can let the assembler 
calculate the difference, which is the length. 

The program for output via bdos calls is very similar, so we 
won't go into it here. 

Character Searching 
Searching for a single character is quite simple. Here's one 

way of searching through an area of memory, looking for a 
particular character: 

; single character search 

bdos 	equ 	0005h 	; bdos iump 

	

spfunc equ 	9 	; bdos string print function 

	

org 	0100h 

srch: 	lxi 
	

h,start ; load HL with start of search area 

	

Ix i 
	

d,nd 
	

load DE with end of search area 
loop: 	Ida 	schar 	; load A with search char 

	

cmp 	 compare 

	

i nx 	h 	move to next byte 
lz 
	found 	; if match, go to found 

	

mov 	a,e 	; get lsb of end address 

	

sub 
	

1 	compare with current position 

	

mov 	a,d 	; get msb of end address 

	

sbb 	 subtract 

	

is 	nfound ; if less, end of area 

	

jmp 	loop 	; else keep trying 

	

found: lxi 
	

d,fndmsg 

	

jmp 	print 

	

nfound: lxi 
	

d,nfndmsq 

	

print: mvi 	c,spfunc 

	

jmp 	bdos 

start 	db 
	

1,2,3,4,5,6,7,8,9 

	

db 
	

10,11,12,13,14,15,16 
nd 	equ 	$-1 

schar db 11 

	

fndmsg: db 
	

'Byte found$' 

	

Ondseg db 
	

'Byte not found$' 

end 

Points to note: the '$' symbol in the equate for nd represents 
the current value of the assembly pointer, in other words the 
current address. Thus nd will be set to $-1, the address of the 
last byte in the area being searched. 

The printing of the final message is done by jumping to, not 
calling, the bdos. The reason for this is that once the message is 
printed, there is no need to return to the program. 

Since we jumped to the bdos, when it returns, it will return not 
to the program but to the ccp (console command processor), 
which originally called our program. This will become clearer 
when we study the stack in the next section. 

The best way to understand this program is to step through it 



  

 

CL 

  

120 LAWSON STREET, REDFERN 2016. P.O BOX 138, CHIPPENDALE 2008 

CYBERNETICS RESEARCH 
welcomes the new 

IBM PERSONAL COMPUTER 
The choice is yours ... 

At Cybernetics Research we try to give you the best. We are broadening our retail 
base to offer you more, but we sell only those machines we have evaluated and 
believe to be the best on the market. Our advisory and software backup services 
have made us a lot of friends, too. And if we don't have what you want we'll do our 
best to get it for you. At the moment we're pretty excited about the IBM Personal 
Computer. We should have one in our showroom by the time you read this, and we 
will be looking at delivery three weeks from date of order. As we said — we go for 
the best. 

(FROM LEFT OF PICTURE) 

* CASSETTE AND DISK SOFTWARE.  
* BLANK CASSETTES AND DISKS.  
* HITACHI HIGH RESOLUTION GREEN 

SCREEN.  
* HITACHI PEACH CPU WITH OS-9.  
* 320K 5,4" 80-TRACK SLIMLINE DUAL 

DISK DRIVES.  
* EPSON PRINTERS.  

* OKI BMC 800 PERSONAL AND 
BUSINESS COMPUTER: Z80 AND CP 'M.  

* HITACHI PEACH WITH HIGH 
RESOLUTION COLOUR MONITOR AND 
80K DUAL DISK DRIVES.  

* LOW PRICES ON SCOTCH AND 
VERBATIM DISKETTES.  

* STAR DOT MATRIX PRINTER.  
* 10 MEGABYTE WINCHESTER 

HARD'FLOPPY 8" DISC DRIVE WITH  

ALLEGORY AND OS-9 MULTIUSER 
MULTITASK SYSTEM: ENHANCED 
BASIC, COBOL, PASCAL. 
HITACHI LIGHT PEN AND SOFTWARE. 
GAMES, WORD PROCESSOR, 
FINANCE PACKAGE, ASSEMBLER AND 
DEBUGGER, CALCULATOR AND 
OTHER PEACH SOFTWARE.  
(NOT SHOWN) I.B.M. PERSONAL 
COMPUTER. 
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Presents 
THE GENERAL 

MANAGER 
The FIRST flexible data base tool 
for Apple II users who have a 
unique data management 
requirement. 

• You can design the screen any 
way you like. 

• Links up to 10 unique screen 
formats which interelate to 
form the total data base. 

• Any fields within the screen 
can be used for calculations in 
that screen or any other 
screens you design within the 
data base. 

• The General Manager allows 
you to interface Applesoft 
programmes into the data 
base you have designed. 

• The General Manager can 
produce text files to be used 
by word processors. e.g. 
Screenwriter II. 

• Data base can span over 
multiple diskettes using one -
four drives or a HARD DISK. 

5104C1* 0%0c:1'0% 
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using DDT, and changing the value of the byte being searched 
for so that it will or will not be found. 

String Compares 
Before we can start searching for strings we must be able to 

compare them, so that we can tell whether we've found the right 
string or not. 

In this example, I'll take the case of a compiler checking to see 
whether the word it has come to is a keyword or not. 

The compiler will have a table of keywords, each terminated 
with a null (zero) byte. Thus the comparison consists of check-
ing each letter in turn of the two strings until either they don't 
match or we reach the zero at the end of the keyword, in which 
case we have found a match 

Here's the code: 

: match byte sequence with null-terminated word 
; pointed to by DE 

bdos 	equ 	0005h 

	

spfunc equ 	9 

	

org 	0100h 

	

lxi 	h,bvtes ; input text to scan 

	

lxi 	d,word ; keyword to compare 
loop: 	ldax 	d 	; examine next letter of keyword 

	

ora 	a 	; is it zero? 
ix 	match 	; if yes, we have a match 

	

cmp 	m 	; compare it with text 

	

inx 	d 	; move to next letter 

	

ins 	h 	; on text and word 
jz 	loop 	; ok so far, else 

	

lxi 	d,nmmsg ; print no match message 

	

print: mvi 	c,spfunc 

	

jmp 	bdos 

	

match; lxi 	d,matmsg 	print match message 

	

jmp 	print 

aim 	db 	'No match$' 

	

matmsg db 	'Match found$' 

bytes 	db 	'INPUT A$411' 	; typical input text line 
word 	db 	'INPUT',0 	; keyword to compare 

end 

This is really fairly straightforward. As before, the best way to 
understand it is to DDT it — and in any case, the experience with 
DDT will stand you in good stead when debugging your own 
programs. 

Homework time. Notice that in the single character search 
routine, the test for equAlity is performed by a single instructiOn 
(cmp m). A string search routine can be written by replacing that 
instruction with the string compare subroutine. 

Bear in mind that these two routines use the HL and DE 
registers for different purposes, so temporary storage will have 
to be arranged for values. I'll show one way of doing it next 
month, but you might like to try it yourself before then. 

Next month we'll move on to an investigation of the stack 
pointer. 
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MINIMICRO 
SUPERMART 

Computer Shopping? 
Then roll your trolley into Minimicro 
Supermart.You'll find only the best 
equipment on the shelves. 
We're experts in supplying professional 
quality computer hardware and 
software. If you're new to computers 
but think they have a part in your 
organization then come in and talk to 
us. Whether you need a single piece of 
software or a complete customized 
system, we can help you. It all here on 
the shelves at prices you can afford. 
The $10,000 hardware solution. 
we ve put together a professional 
no compromise computer system for 
under $10,000. 
And it takes standard CP/M software 
without any special customizing. 
The Terminal. The fast serial terminal 
runs at 9600 baud. The high quality 
treated screen displays 80 characters x 24 
columns. The keyboard is full typewriter 
size and has a separate numeric keypad. 
The CPU. A powerful Z80 system has 64K 
RAM and 2x8" double density double 
sided disc drives with a total capacity of 2.4 
Megabytes. I/O is fully installed in the CP/M 
2.2 (including protocols). I/O driver source is 
available for customizing. 
The Printer. Full width, high speed (180 
characters per second) correspondence 
quality dot matrix. Daisy wheel printer 
with cut sheet feeder also available. 

FMS80 
FMS80 is the 

computer solut-
ion to your 

filing 
problem 

For example 
it can control  

inventory, transactions, job control or personnel 
records. If you are spending time maintaining any sort 
of record system, the chances are FMS80 could be 
doing the job quicker and better. FMS80's form 
generator lets you tailor reports to have just the 
information in them that you want. And FMS80 will 
work in with WordStar to give you text and chart 

If you think a word processor 
can help you, WordStar 

will convince you. 
WordStar is 
powerful 

yet easy 
to learn. The 

Training guide 
gives you a basic 

grounding in just four 
hours. Enough so you 

can write most 
letters and reports. WordStar is part of an integrated 

family of software. 
Whatever your computer needs, give us a call or get 

in your car and come on over. You'll very likely find 
that the computer system you thought was out of 
your reach is affordable at Minimicro Superman. 

Showroom: 
33-35 Atchison Street 

E  R M A Kr 
 St Leonards NSW 2065 

Phone: (02)439 1628 

Dealer enquiries to: 
John F. Rose Computer Services Pty Ltd 
33-35 Atchison Street, St Leonards, NSW 2065 
Phone (02) 439 1220 Telex AA2790 I   
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Add 
an extra byte 

to your 
Apple 

Look what Byte magazine says about VISION 80 — 

6 I'm most impressed with the Vision 80 because of the many things that it does./ / 
MAY. '82 ISSUE 

Not only Byte Magazine is enthusiastic about 
our VISION 80. "Your Computer", "Softalk" 
and "Call A.P.P.L.E." rate VISION 80 as the 
best video card for Apple II. 

After being on the market for over 18 
months, many satisfied customers are also 
enthusiastic about VISION 80. Users like 
Universities, Manufacturers, Distributors, 
Financial Institutions, Hobbyists and others. 

So, with an option as good as VISION 80 
available you ARE right to buy an Apple! 

VISION 80, unlike other cards, supports 
all (Applesoft) Apple II commands in 80 x 24 
mode and is compatible with all existing 
Apple II BASIC software. 

VISION 80 is a simple to install, plug-in 
board that allows your Apple II to display 80 
columns x 24 lines in upper and lower case. 
Once installed, you will be able to use just 
about any word processing system such as 
ZARDAX (one of the most popular), 
WORDSTAR (one of the most sophisticated), 
or SANDY'S (one of the least expensive). And 
enjoy the advantage of having 80 columns on 
the screen. 

With VISION 80 your programmes for 
debtors, creditors, general ledger, payroll, 
inventory and many more start to make sense 
when you can SEE twice as much displayed 
on the screen. 

With VISION 80 and its extensive 
communications command plus an R232 
interface, you are ready to join the 
communications explosion and hook up, 
via moderm or acoustic coupler and telephone, 
to most other computers, mainframes and 
networks. Computer information centres such 
as Australian Beginning and The Source are 
as close as your telephone. 

VISION 80, is compatible with all Apple 
peripherals and totally supports all Apple II 
commands. VISION 80 allows you to write 
programmes using 80 columns in BASIC, 
PASCAL, FORTRAN, MICROSOFT, CP/M and 
ASSEMBLER Language. 

VISION 80 is easy to install, you can do 
it yourself or ask your Apple retailer to do it 
for you. 

OUTSTANDING FEATURES 
VISION 80 VIDEO DISPLAY CARD 
'Compatible with all standard Apple II peripherals. 'A 
superb set of 128 upper and lower case characters. '9 
11 dot matrix including 3 dot descenders. 'Typewriter 
emulation shift and shift lock for upper and lower case. ' 
With a visual shift and shift lock indicator. 'Source 
switches both hardware and software between 40 x 24 
and 80 24 screen. 'Dual monitor display. 'Extensive 
communications command. 

With VISION 80 - you double the view through your Apple II 

Distributed in Australia by: 
VISION 80 Pty. Ltd. 
6a Burwood Road, Burwood, NSW 2134 
(02) 745 1888 The Source CL2277 
and IMAGINEERING 
20-40 Sir John Crescent, Woolloomooloo, NSW 2011 
(02) 358 3011 
And available through all Apple dealers. 	 77 



Epson's World-Beater 
WHEN I first purchased my TRS-80 
Model I computer almost four years ago, 
printers were neither fancy nor cheap; 
consequently, I simply 'made do' without 
one. 

Later on, with my system considerably 
expanded to include extra RAM and disks, 
I felt justified in spending a small amount 
on a Centronics Microprinter using 
aluminium-coated paper, but I had no illu-
sions about its utility for anything more 
ambitious than listing programs. 

About 12 months ago, however, one of 
the applications I was writing demanded 
high-quality printed output that could be 
clearly copied for a stencil-making 
machine. Dot matrix printers in general 
seemed to fall short of the standard I 
needed, yet I couldn't afford anything in 
the daisywheel class. And then I found the 
Epson MX-80. 

Perhaps found is not the right word for 
it, because at that time the MX-80 was so 
new to Australia that it wasn't even possi-
ble to lay eyes on one before ordering. 

I had taken my problem to the people at 
a microcomputing store in Sydney, and 
they waxed so enthusiastic about the Ep-
son and it's features that I walked out with 
a brochure, a receipt or my deposit, and a 
slight I-hope-it's-all-they-say feeling. I 
needn't have worried. 

Getting Physical 
The MX-80 when set up is approxi-

mately 11cm in height, 40cm in width, and 
37cm in depth, with a weight of around 
5.5kg. 

Mine came complete with power cord, 
paper separator, and operation manual; 
also needed, of course, is a cable to con-
nect the printer to your computer. The 
printer mechanism used was developed 
by Japanese firm Shinshu Seiki (as-
sociated with the Seiko watch people), 
and is housed, together with the control 
circuit board and power circuit, in a robust 
off-white plastic case. Controls and 
switches are straight-forward — power 
on/off, on line/off line, form-feed, and 
line-feed, plus appropriate status lights. 

Paper width can range between four 
and ten inches. Tractor-type pin feed is 
used on mine, although more recent mod-
els also allow for friction feed, which is 
particularly useful for single sheets such 
as letterhead stationary. 

Print method is serial impact dot (9x9) 
matrix, with a nominal speed of 80 
characters per second. Performance is 
enhanced via a head which is both logic-
seeking (able to compute which is the best 
78 
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direction to move before starting a line), 
and bi-directional (able to print while 
travelling in either direction). 

The standard interface supplied is 
Centronics-style 8-bit parallel (which suits 
the TRS-80 perfectly), but RS232 (serial) 
is also available. 

One point worthy of particular mention 
is that the MX-80 can run in either of two 
basic modes, selectable by DIP switch at 
the rear of the unit — standard MX-80 
mode, and TRS-80 mode. 

Surprisingly, although the latter mode 
allows easier use of TRS-80 graphics, 
most TRS-80 users would be better ad-
vised to choose the former, because a  

number of the printer's special features 
are available only from that mode. 

Print Features 
The MX-80 brochure advertises 'cor-

respondence quality printing'. Then 
again, most printer manufacturers would 
have you believe that, wouldn't they? 

Beauty, it has been said, is in the eye of 
the beholder, and obviously print quality is 
a fairly subjective thing — what I find ac-
ceptable may not be good enough for your 
requirements. 

Nevertheless I believe the MX-80, while 
not purporting to compete with the daisy-
wheel printers (which are considerably 
more expensive anyway), comes close to 
its makers' claims. This is achieved by 
multi-pass and multi-strike techniques 
which, in combination with the choice of 
40, 66, 80, or 132-column printing, pro-
vide no less than twelve distinct variations 
in the way your output can be presented. 

Beside the standard print mode, 
facilities exist to double-print (advance 1/ 
206 of an inch and repeat the line), 
emphasise-print (shift right and double 
strike), or a combination of both, The em-
phasised mode certainly solved my origi-
nal problem. 
The full 96-character ASCII set is, of 
course, supported, with true descenders 
(the 'tails' on letters like g, j, and q extend 
below the line). 



Low-Cost Letter Quality 
Centronics 739 

TRS-80 graphics are also available, al-
though their use from MX-80 mode (see 
earlier note) requires adjustment of the 
ASCII values thereof. 

All the special features can be invoked 
from software simply by outputting the re-
levant ASCII control codes to the printer; 
these include variable line spacing and 
form length, horizontal and vertical tab-
bing, and the various print modes 
mentioned previously. 

Reliability And Service 
Actually, I'm hardly qualified to talk ab-

out MX-80 servicing; in thirteen months of 
fairly constant usage, originally with my 
Model I TRS-80, and now with a new 
Model III, the printer has performed 
flawlessly. 

Early in its life I took the precaution of 
buying a spare print head (the head can 
be replaced simply by snapping out the 
old and snapping in the new), but it hasn't 
been needed. I've changed the ribbon 
during that period of course, but that too is 
child's play; the replacement comes in 
cartridge form. 

The Epson incorporates a self-test 
mode for use if you have reason to 
suspect a problem. Depressing the Line 
Feed switch while powering the printer on 
automatically engages a comprehensive 
test pattern covering all possible 
characters. 

The Verdict 
First, some minor criticisms: 

• At around $15, the cost of a replacement 
ribbon is a bit steep for the home user! 
That, of course, is what you pay for the 
convenience of cartridge against messy 
ribbon. However, I recently noted an 
American advertisement for cheap rib-
bons (minus the cartridge) for those who 
don't mind getting their fingers black, so 
perhaps we'll see those in Australia. 
• The manual that came with my printer is 
perhaps a little technical for the average 
user; all the information is there, but pati-
ence is required to select out the pearls of 
wisdom from the 'buzzwords'. Fortu-
nately, Epson recognised this fact and en-
gaged Dr David Lien, who wrote the origi-
nal TRS-80 Level I Manual, to produce a 
more readable book. I'm hoping that will 
be available here before long. 

Having gotten those comments out of 
the way, I'll finish with this: the Epson MX-
80 is a medium-priced, high-quality 
printer with a wide range of features that 
make it stand out from the crowd (why 
else would IBM select it as standard 
equipment for its personal computer?). 

It is both simple in design and (in my 
experience) reliable in the field. And in 
combination with a good word processor 
(I'm using David Welsh's superb Lazywri-
ter), I believe it is capable of being a most 
valuable business tool.  

PRINTER reviews are just about the last 
thing we need in the YC office — for a 
start, printers are boring (being mechani-
cal devices...), but more significantly 
they're usually quite difficult. 

The testing isn't hard, but setting up can 
take minutes, hours, days — even weeks, 
as we recently discovered. One printer 
that came in for test two issues ago still 
won't install for our equipment! 

It's okay to simply buy a printer to suit 
your machine, but when you have to set 
them up one after another to run with com-
puters they may never have been con-
nected to it can be real trouble. Interfaces, 
cables, dip switches, hidden controls and, 
of course, that one last 'secret' mentioned 
briefly on page 93 of the operator's 
manual. 

Then you have to figure out the control 
codes, and how to send them...no wonder 
we cringe every time a fresh carton is 
delivered to the office door. 

There's an occasional exception, and 
the recent one was the Centronics 739. 
We were stunned when we opened the 
box to find full instructions, the right cable, 

Unit: 

Made By: 

RAM: 

I/O: 

Best points: 

Worst points: 

Ratings: 	 excellent 

Documentation 

Ease of Use 

Functionality 

Support 

Value-for-money 

Options: 

Price: 

Review unit from:  

a matching interface — everything we 
needed. It even had paper, already in the 
machine! 

The people at The Logic Shop, which 
supplied the test unit, had certainly done 
their homework; we only had to plug it in 
and we were up and running. 

It's performance at that stage did no-
thing to sour the image, either; it's a very 
capable machine, with several advan-
tages (and one or two disadvantages, of 
course) over other printers in the price 
range. 

It features a useful range of type faces, 
from condensed to underlined to en-
larged, with a host of combinations be-
tween. Perhaps the most interesting —
and unusual, in this price class — is the 
high-density proportionally spaced 'cor-
respondence quality' mode. 

In normal operation, at 100 characters a 
second (burst speed), it prints an average 
quality dot matrix typeface. It has proper 
descenders, but isn't quite up to the stan-
dard of the Epson MX80/1•• series. 
Switched into proportional mode, how-
ever, it produces a high-quality print that is 

very good 	good 	poor 

✓ 

✓ 

✓ 

✓ 

Specifications and Report Card 

Centronics 739/2L 

Centronics 

2K buffer (serial version) 

Parallel (serial available) 

Proportional print quality, graphics, three-way 
paper handling 

Fixed-width tractor, no front panel power-on light 

Serial interface 

$1165 

The Logic Shop, 212A High Street, Prahran 3181. 
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attractive indeed. The proportional type is 
available in enlarged print mode as well. 

Speed is reduced around 20 percent 
when printing proportionally — not 
enough to really matter. 

Other features not generally available 
in this price range include line feed/ 
reverse line feed combinations to allow 
super- and sub-scripting, right justification 
of text performed by the printer itself, un- 

derlining, and three-way paper handling 
(tractor feed, roll feed and sheet feed). 

One drawback here is the fixed width 
tractor-feed sprockets — while they're ad-
justable for minor differences in widths, 
they basically accept only 22cm (8.5 inch) 
paper. The only time that might prove to 
be a problem, though, is if you're in the 
habit of printing address labels on single 
width stationery. 

The 739 is surprisingly compact and 
light (5.4 kg), so it's an easy job to sling it 
under one arm and carry it about with you. 
It is also very quiet when 'idling', and we 
often found ourselves looking under the 
cover at a circuit board LED to see if it was 
powered up. 

It would be a little better if that LED was 
fitted to the front of the machine, near the 
controls. Incidentally, these cover power 
on/off, online/local and paper forward/ 
reverse. There is no specific form feed 
switch, although holding the paper adv-
ance button on will whip it through quickly; 
if you overshoot top-of-form, you can re-
verse to it anyway. 

Software selection controls typeface, 
(from condensed to enlarged in several 
modes), dot spacing between letters, re-
verse line feeds, half line feeds (both for-
ward and reverse), enabling of graphics, 
underlining and backspacing. 

It has multiple character styles for diffe-
rent countries, selectable by dip switch, a 
self-test function, and 74 by 72 dots-per-
inch pin-addressable graphics. 

Standard interface is Centronics paral-
lel, although a serial version is available 
with a 2K buffer, XON/XOFF protocol, 
and baud rates up to 19,200. The serial 
version costs $1225 before tax, compared 
to $1165 for the standard model. 

r 	INTEGRATED 
INFORMATION 
SYSTEMS pty. ltd. 

OS-9 OPERATING SYSTEM FOR HITACHI COMPUTERS 
Supports Following Languages 

Pascal Compiler • CIS COBOL 
Forms II options available • C Compiler 

Macro Text Editor • Assembler 
Basic 09 • Debugger 

Dual 640 kbyte 51/4" floppy disk drives for Hitachi Peach $1550. 
Controller for above $299. 

15 Megabyte 51/4" Winchester hard disk $3995. 

(all prices excluding sales tax). 

INTEGRATED INFORMATION SYSTEMS pty. ltd. 
(02) 848-0800 P.O. BOX 168 
(02) 651-1145 ROUND CORNER 2158 
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MICC Newsletter 
Value $12/year 

Magazine 
Binder 
Value $9.75 
(including freight) 

computer FOR  52c  AN ISSUE! 
Join the Mi Computer Club and this is what you receive 

Profanity is the one language 
all programmers know best" 
Sticker 
	

Value $2 

Total value $23.75, plus: A Full year's subscription 
to computer  magazine. Value $24. 	All for $30. 

*Membership costs $30, you receive $23.75 worth of goods, leaving $6.25 as the cost for 12 issues. 

Members receive reduced costs on 
products purchased through the club. 

MI= 	 11.141 111r°  

Please accept my application for membership of the Mi Computer Club. I enclose $30 for the 
first year's membership/renewal. I understand I'll receive my Club Newsletter, Magazine 
Binder and Sticker with my first copy of the magazine. (Valid only in Australia). 

Mr/Mrs/Miss/Ms 	  

Address 	  

	 Postcode 	 

Expiry Date  / /  Signature 	 Phone 	 

140 JOYNTON AVE. 
(P.O. BOX 21) 

WATERLOO 2017 
PHONE 

(02) 662-8888 

Mi 
Computer 

Club 

La Please charge Bankcard No 



BH2 

BH9 

BH10 

BH8 

SO1 

SO2 
S03 

SO4 

SO8 
SO9 

HERE'S JUST A FEW OF THE BENEFITS 
OF MEMBERSHIP 

      

      

PRENTICE STAR 
ACOUSTIC COUPLER 
Fantastic savings on one of the highest quality acoustic 
modems available. An Industry standards leader (note the 
Indicators). Full one year warranty on parts and labour. 

Data Rate: 0 300 bps 
Indicators: Transmit Data. Receive Data, Carrier Ready. Test.  
Switches: Originate/Off/Answer. Full Duplex/Test/Half Duplex.  
Member Price. 	 $285 Inc. tax. 

IKEY NO AC1 I 

NASHUA 
DISKETTES 
Soft sectored 5' :" and 8" floppies suitable for most popular 
microcomputers and disk drives. More than $10.00 off retail 
price of your average box. Features double lubrication for 
long life. write protect tab, attractive durable library case 
5' :" compatible with 35 and 40 track drives. 8" compatible 
with single and double density drives 
Both sizes single side. single density. 

Key No. 001 
	

5'3" $38.50 
Key No. D03 8" $46.63 

CASSETTES 
3M 30 minute Personal 
Computing Cassettes.  
Set of 5.. $12.50 

CT1 

DOCUMENTATION 
BINDERS 
Computers were supposed to 
do away with the need for 
paper...but. of course, the 
computer itself, every piece of 
software and the peripherals all 
come with documentation that 
needs to be carefully filed away 
for future reference. 
MCC has had some special 1", 3 
ring binders with durable vinyl 
covers made up. clearly marked 
"Documenation" Each set of 3 comes with printed labels 
containing the names of the most common hardware and 
software. 
Members Price 	  S19.50 (set of 3) 

Key No. D02 

B03 

B05 

B08 

B09 

B10 

„ 	sotmcge 
AH boo-5  

under159b 

e  : it 

vice 

recommended 

HAYDEN BOOKS 
Basic ComputerPrograms for r the 
Home STERNBERG 

 

Practical, documented, home 
applications with BASIC listings and 
samples. - financial, automobile. 
kitchen and scheduling. 	 $10.65  
Basic Computer Programs In 
Science and Engineering GILDER 
114 BASIC programs for statistical 
operations, matching networks, 
plotting. designing antennas. justified 
typesetting and more. 	 $ 9.78 
SAGAN & MEYER 
Ten Easy Pieces: Creative 
Programming for Fun and Profit 
An introduction to BASIC with an 
emphasis on creativity.. computer 
games which teach by example 	S 9.78 
Game Playing With BASIC SPENCER 
Compete with your own micro - simple 
rules, flow charts. output for many, many 
games plus 26 for reader solution. 	$10.20  
Game Playing With Computers, SPENCER 
2nd Ed. 
Over 70 games. puzzles arid 
mathematical recreations. More than 
25 game playing programs in BASIC or 
FORTRAN with full descriptions. 
flowcharts and output. 	 $21.25 

BYTE BOOKS 
Beginner's Guide for the USCD 
Pascal System BOWLES 
A ripnoral purpose package for popular 

$14.03 
Ciarcia's Circuit Cellar CIARCIA 
A variety of practicol projects from BYTE. 
including easy instructions. includes 
D/A conversion, programming EPROMS. 
digitized speech, etc. 	 9.39 
Ciarcia's Circuit Cellar, Vol. II 
More practical uses for home 
computers interfaced to our 
environment 	 $15.22 
Computers That Talk PAPCUN/RICE 
The latest In voice synthesis technology 
with detailed designs and programs for 
several popular brands 	 $22.23 

HAYDEN SOFTWARE 
BIOCURVE (MIcroflair) 
Chart your biorylhms, Compare them 
against another person's. 
Documentation included.  
TRS-80 Level II 
BACKGAMMON (Wazaney) 
A classic game Documentation 
included. 
TRS-80 Level II 
Pi 
MICROTYPING (Engel) 
The "touch" type method Four levels of 
exercises and documentation 
Apple II 
SARGON 
A computer Chess Program 
(Sprachlen) (for documentation see 
Books) 
TRS-80 Level II, tape 
Apple II. tape 

$12.75 

$12.75 
S12.75 

$11.90 

$22.95 
S22.95 

Delivery, Insurance 
and Handling 

Up to $19.99 	$3.75 
$20 to $39.99 	4.75 
$40 to $39.99 	5.75 
$100 and over 	6.75 

MARKET PLACE ORDER FORM 
MM 1=1E1 

Name: 

Delivery Address 

Membership No. 

Telephone 
My C111,11/1.,  fill IN,  6110/ filfi' l ' 

OR charge to my lonkcord 	' 

KEY NUMBER HIM 
	 QTY UNIT PRICE TOTAL 

Signature 

Postcode 

Shipping/handling: Mi Computer Club  P.O. BOX 21 WATERLOO 2017 
Please note: Quoted discounts ore offered as a service to club members However, we are not setting out to compete with computer stores which provide extro  value services such  as 
demonstration and personalised support. If you are going to take up a dealer's time having the product demonstrated, then we suggest you buy from that dealer. 



your computer 
pocket programs 

SYSTEM 80 
10 CLS. 

CLEFIR100. 
RANDOM ,  

8=30. 
K=153 ,  

Y=70 
15 'CHECKS IF YOU WANT TO MOVE \/ 
20 KaK+.1. 

IFPEEK(15359)=64THENY=Y+3ELSEIFPEEK(15359)=32THENY=Y-3 
25 'MAKES SURE YOUR CAR STAYS ON THE SCREEN \/ 
30 IFY>126THENY=126ELSEIFY<OTHENY=0 
35 'SETS THE CAR AND CHECKS IF YOU CRASHED \/ 
40 SET(Yo0). 

SETCY+1)0). 
IFPOINT(Y)1)=-1ORPOINT(Y+1,1)=—ITHEN100 

50 FORND(2) ,  
IFH=2THENG=191. 

K=153ELSEG=128. 
K=166 

55 'PRINTS THE TRACK AND THE OTHER CARS \/ 
60 F=RND(9). 

PRINTSTRINGES-1JOCHRI(149)STRINGEF,128)CHREG)STRINGE9—F,128)CHRI(170)ST 
RING$(52-8A) 
65 'MOVES THE ROAD \./ 
70 D=RND(11). 

IFD<ETHENC=-1ELSEIFD)6THENC=IELSEC=0 
80 13=8+C. 

IFWITHENB=1ELSEIFB>52THENB=52 
90 GOT020 
95 'FOR WHEN YOU CRASH `•/ 
100 FORU=1T050. 

POKE15360.5+Y/2,127. 
POKE15360.5+Y/2;128' 

POKE15360.5+Y/2127. 
NEXT ,  

CLS. 
PRINT" YOU TRFIVELLEDWKILOMETERS". 

PRINT. 
PRINT"WOULD YOU LIKE TO TRY AGAIN 7" 

110 LAI=INKEY$. 
IFL$=""THEN110 

120 IFLWY"THENRUNELSEIFLWN"THENENDELSEGOT0110 

System 80 Suicide 
By Tony Hinde 

THIS program is written on a System 80 and 
simulates a car going the wrong way down a 
one way street; you're the driver. 

It is a fast short program written with remark 
lines in between so they can be deleted easily. 

The left arrow key moves your car left and 
the right moves it right. One collision ends the 
game. 

APPLE 
The Wriggling Snake 
By M J Smith 

THIS ISA game where you control a lengthen-
ing snake, and have to hit a small target. 

The quicker you hit a target, the more points 
you get. But if you take too long, it will disap-
pear to a new spot, and you lose five points. 

The game is written in Applesoft BASIC. To 
keep the program simple, the tail of the snake 
doesn't shorten, but the game proved to be 
almost impossible. 

So, to provide some room to move, two black 
lines are plotted across the screen (lines 1050, 
1060), whenever the target gets hit or disap-
pears. Also, the game had to be slowed down, 
because the snake was too hard to control, and 
there is a short pause in line 170. 

ITOH 8510. ! 
THE MOST REMARKABLE DOT-MATRIX PRINTER FOR UNDER $1000!• 

FULL CHARACTER SET 
WITH MATHS SYMBOLS, 
GRAPHICS AND LOWER 
CASE DESCENDERS. 
120 CHARACTERS PER 
SECOND BI-DIRECTIONAL 
LOGIC-SEEK-PRINT. 
FULL PRECISION PROP- 
ORTIONAL PRINTING FOR 
LETTER-QUALITY WORD 
PROCESSING. 
UP TO 136 COLUMNS ON 
91/2-INCH PAPER. (15-INCH 
MODEL AVAILABLE). 
NEGATIVE LINEFEED CAPA- 
BILITY. 
TRACTOR & FRICTION- 
FEED BUILT IN. 

   

AVAILABLE FROM: 

   

dt
ailteawre 
atateexe, 

Dealer enquiries invited. 

*RRP for Centronics 8510A. 
Serial version available at additional 
cost. 

   

89 OXFORD STREET, BONDI JUNCTION PO BOX 364, EDGECLIFF 2027. 389-6388 
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APPLE 

1 REM 	SNAKE 
2 REM 	M.J.SMITH 4/4/1982 
3 REM 
4 REM 
5 REM TO MOVE,USE THE TWO ARROWS WITH 
6 REM 'A' AND 'Z' FOR UP AND DOWN. 
7 REM 
10 PA = 60: REM SET SPEED 
30 X = 2:Y = 2: REM SET STARTING POINT 
40 GR : COLOR= 2 
50 XX = 1:YY = 0: REM SET START DIRECTION 
55 REM DRAW BORDERS 
60 HLIN 0,38 AT 0: HLIN 0,38 AT 38 
70 OLIN 0,38 AT 0: ULIN 0,38 AT 38 
90 GOTO 1000 
100 REM ** MAIN LOOP 4* 
110 COLOR= 1 
120 X = X + XX:Y = V + YY: REM 	UPDATE PLOTTING VALUES 
130 XY = SCRN( X,Y): REM 	GET COLOR OF SQUARE LANDED ON 
140 COLOR= 1 
150 PLOT X,Y: REM PLOT NEW HEAD 
160 G = 6 + 1: IF 6 7 70 THEN 900 : REM TOO LONG TO HIT TARGET 
170 	FOR I = 0 TO PA: NEXT : REM PAUSE 
180 IF XV = 1 OR XV = 2 OR XV = 12 THEN 260: REM XY = COLOR OF SQUARE 
190 A = PEEK ( - 16384): IF A < 128 THEN 120: REM NO KEY PRESSED 
195 REM 	FIND KEY PRESSED AND CHANGE DIRECTION 
200 IF A = 136 THEN XX = - 1:YY = 0 
210 IF A = 149 THEN XX = 1:YY = 0 
220 IF A = 193 THEN YY = - 1:XX = 0 
230 IF A = 218 THEN YY = 1:XX = 0 
240 POKE - 16368,0 
250 GOTO 100 
260 IF XY = 2 OR XV = 1 THEN 5000: REM SPLAT 
270 IF XV = 12 THEN 6000: REM HIT TARGET 
900 G = 0:SC = SC - 5: PRINT : PRINT : PRINT : PRINT " SCORE : ";SC 
910 COLOR= 0: PLOT TX,TY: 
1000 REM ** PLOT TARGET ** 
1010 G = 0 
1020 TX = INT (37 * RNO (1)) + 1 
1030 TV = INT .37 	RND (1)) + 1 
1040 IF SCRN( TX,TY) 	0 THEN 1020: REM SQUARE OCCUPIED 
1045 REM CUT UP THE SHAVE 
1050 	FOR I = 1 TO 3: COLOR= 0: HLIN 1,37 AT 36 * RNO (1) + 1: HLIN 1,37 

AT 36 * RNO (0) + 2 : NEXT 
1060 	FOR I = 1 TO 3: COLOR= 0: ULIN 1,37 AT 36 * RND (1) + 1: ULIN 1,37 

AT 36 * RND (0) + 2 : NEXT 
1070 COLOR= 12 
1080 PLOT TX,TY 
1090 'OTO 190 
5000 REM ** SUBR. FOR SPLAT *+ 
5005 FOR SO = 1 TO 200:5 = PEEK ( - 16336): NEXT 
5010 LIVE = LIVE + 1: IF LIVE = 3 THEN 5030: REM NO LIVES LEFT 
5015 POKE - 16368,0 : REM RESET KEYBOARD 
5020 'OTO 10 
5030 TEXT : HOME 
5040 IF SC i HS THEN HS = SC : REM TEST FOR NEW HIGH SCORE 
5050 PRINT : PRINT : PRINT "HIGH SCORE : ";HS 
5060 PRINT : PRINT "YOUR SCORE : ";SC: PRINT : PRINT : PRINT 
5065 POKE - 16368,0 
5070 PRINT "DO YOU HANT ANOTHER TRY? "; 
5080 GET AS 
5090 IF AS = "N" THEN END 
5095 REM CLEAR VARIABLES FOR NEXT GAME 
5100 SC = 0:X = 0:V = 0:XX = 0:YY = 0:XY = 0:LI = 0: 'OTO 10 
6000 REM SUBI. FOR TARGET NIT 
6003 REM SOUND FOR HIT 
6005 FOR I = 1 TO 5 
6010 S = - 16336 
6020 	K = PEEK (S):K = PEEK (S):K = PEEK (S):K = PEEK (S):K = PEEK 

(6):K = PEEK (S):K = PEEK (S) 
6030 NEXT 
6040 SC = SC + 70 - G: REM ADD ON POINTS - TIME TO HIT 
6050 PA = PA - 5: REM REDUCE PAUSE 
6060 PRINT : PRINT : PRINT : PRINT " SCORE : ";SC 
6070 'OTO 1000 



MBASIC 

MBASIC 
Pretty-Print 
By Jeff Richards 

THIS PROGRAM permits users of Microsoft's 
BASIC-80 (MBASIC) to print programs in an 
improved format. The procedure also applies 
to any program that can be stored in the same 
form as it appears on the screen. 

The changes in format are: 
• Line numbers are aligned. 
• FOR-NEXT loops are indented. 
• REMarks are separated by a line feed, and 
the REM and line number are stripped off. 
• Page length can be specified. 
• A heading can be printed at the top of each 
page. 

The program permits three forms of output. 
The listing can be sent to the screen, but this is 
unlikely to be of much use except perhaps for 
previewing the printed output. Second, the 
program can be sent straight to the printer, in 
which case page length and page heading can 
be specified. 

Finally, the program can be sent to a disk file, 
again with page length and heading specified. 
Such a file could be printed under an operating-
system utility, or it could be used as input for a 
word processor if changes are required. It will 
be created with a name the same as the file 
being listed, but with a '.PRN' suffix. 

To use the formatting program the program 
to be printed must be saved in ASCII form; that 
is, with the ',A' option. 

The program will look for the nominated file 
with a '.BAS' suffix and will report an error if it 
cannot be found. It then asks where the output 
is to go, and if 'printer' or 'file' is selected will ask 
for page length and page heading. 

The heading will be centred with the file 
name on the left and the page number on the 
right. The accompanying listing was printed 
with the formatter program. 

The program could be converted to other 
BASICs, but will only work if the program to be 
printed is stored as an ASCII image of the 
screen display. 

The only non-standard command is the 
RSET at line 1060. This right justifies STR$(K) 
into the six character string J$, which has been 
set to all spaces. This procedure can be re-
placed with a small loop that pads the string 
value of K with spaces to the left until it has a 
length of 6. 

The searches for the keywords 'FOR', 
'NEXT' and 'REM' may also have to be 
changed slightly, as in MBASIC these can leg-
ally be part of variable names. 

This program should prove useful in those 
circumstances where style is important — as 
in the archive hard-copy programs, or 
when changing or publishing programs in list 
format. 

PRETTY PRINT FOR MBASIC 

PPRINT 	MICROSOFT BASIC-80 V5.2 
DISPLAY OR PRINT PROGRAM FILES WITH ENHANCED LAYOUT. 
PROGRAM FILE MUST HAVE BEEN SAVED WITH 'A' OPTION 
IF 'FILE' OPTION IS SELECTED PRINT IMAGE IS SENT TO 
A DISK FILE CALLED "program-name.PRN". 

60 DEFINT A-Z 
70 CLS$=CHR$(26) 

100 PRINT CLS$; 
110 INPUT "INPUT FILE NAME = ",J$ 
120 IF J$="N" THEN SYSTEM 
130 F$=J$+".BAS" 
140 ON ERROR GOTO 3000 
150 OPEN "1",#1,F$ 
160 INPUT "SCREEN * PRINTER * FILE =",P 
170 IF P=1 GOTO 320 
180 IF P=2 GOTO 220 
190 IF P<> 3 GOTO 160 
200 F$=J$+".PRN 
210 OPEN "0",#2,F$ 
220 F$=J$ 
230 INPUT "PAGE LENGTH = ",LENG 
240 IF LENG<2 GOTO 230 
250 PAGE = 0 
260 INPUT "COMMENT FOR HEADING LINE = ",J$ 
270 C$=SPACE$(60) 
280 J$=LEFT$(J$,58) 
290 MID$(C$,30-LEN(J$)/2,LEN(J$))=J$ 
300 J$="" 
310 GOSUB 2040 
320 LINE INPUT #1,I$ 
330 GOSUB 1000 
340 IF EOF(1) THEN GOTO 360 
350 GOTO 320 
360 CLOSE 
370 GOTO 110 

*** SUBROUTINE TO PROCESS EACH LINE 
1000 FOR I=1 TO LEN(I$) 
1010 	K=ASC(MID$(1$,I,1)) 
1020 	IF K=32 THEN GOTO 1040 
1030 NEXT I 

B:PPRINT 	 PRETTY PRINT FOR MBASIC 
	

PAGE 2 
1040 K=VAL(LEFT$(I$,I-1)) 
1050 J$=SPACE$(6) 
1060 RSET J$=STR$(K) 
1070 FOR J=1 TO LEN(I$) 
1080 	IF ASC(MID$(I$,J,1))>57 THEN GOTO 1100 
1090 NEXT J 
1100 K$=RIGHT$(I$,LEN(I$)-J+1) 
1110 IF LEFT$(K$,5)="NEXT " THEN FORC=FORC-1 
1120 IF FORC<0 THEN FORC=0 
1130 J$=J$+STRING$(1+FORC*2,32) 
1140 J$=J$+K$ 
1150 IF LEFTS(K$,4)="REM " THEN R=R+1 ELSE R=0 
1160 IF R>0 THEN MID$(3$,1,10)=CHR$(10)+" 

	*** 
1170 IF R>1 THEN MID$(J$,1,1)=CHR$(0) 
1180 GOSUB 2000 
1190 IF LEFT$(K$,4)="FOR " THEN FORC=FORC+1 
1200 FOR 1=4 TO LEN(K$)-4 
1210 	IF MID$(K$,I,5)="NEXT " THEN FORC=FORC-1 
1220 NEXT I 

1230 RETURN 

*** PRINT & UPDATE LINE COUNT 
2000 IF P=1 GOTO 2100 
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2010 
2020 
2030 

LIN=LIN+1 
IF ASC(J$)=10 THEN LIN=LIN+1 
IF LIN<LENG GOTO 2100 

2110 PRINT J$:RETURN 
2120 LPRINT J$:RETURN 
2130 PRINT #2,J$:RETURN 

2040 PAGE=PAGE+1 
2050 LIN=2 *** 	DEAL WITH ERROR IN OPENING 
2060 K$=J$ 3000 IF ERR<>53 THEN GOTO 3040 
2070 J$=CHR$(12)+F$+C$+"PAGE "+STR$(PAGE)+CHR$(10) 3010 PRINT"FILE NOT FOUND" 
2080 GOSUB 2100 3020 CLOSE 
2090 J$=K$ 3030 GOTO 110 
2100 ON P GOTO 2110,2120,2130 3040 ON ERROR GOTO 0 

USCD Pascal 

FILE 

(*$G+FR-rI-*) 
PROGRAM EXAMINE 
LABEL 1111 
CONST 
SPACE=" 

VAR 
BUFFER :PACKED ARRAY C1..5123 OF 0..255 
CHR_BYTE :PACKED ARRAY CO.. 1] OF CHAR 	; 
HEX_ARRAY :PACKED ARRAY CO.. 15] OF CHAR ; 
OUT_PUT :FILE OF CHAR ; 
COUNT1,COUNT2,FORMAT :INTEGER 
IN_UNIT,CHOICE,BLOCK :INTEGER ; 
CONTROLTEST :CHAR 

PROCEDURE SETUP ; 
BEGIN 

REPEAT 
WRITELN(CHR(12)) 
WRITE('ENTER THE UNIT NO. FOR READ ') 
READLN(IN_UNIT) 
WRITELN ; 
WRTTE('ENTER THE BLOCK NO. FOR READ ') 
READLN(BLOCK) ; 
WRITELN 
WRITELN('ENTER THE FORMAT PARAMATER 8/16 ') 
WRITE('BYrES PER LINE ') 
READLN(FORMAT) 	; 

UNTIL 	(IN_UNIT 	IN 	04,51) 
(BLOCK 	IN 	10..2/9J) 
(FORMAT 	IN 	[8,163) 

REPEAT 
WR1rELN(CHR(12)) 
WRITELN 
WRITELN('SELECT ONE 
WRITELN 
WRITELN(SPACE:10,' 
WRITELN(SPACE:lOy' 
WRETEIN(SPACE:JOy' 
WR1TELN(SPACE:LOy' 
WRITELN 	; 

OF 

1 

3 
4 

AND 
AND 

; 

THE. FOLLOWING- 

1 	/ "REMOUT: 
/ / / "PRINTER: 

"CONSOLE: 
/ 	/ "FILE 

') 	; 

) 

) 

) 

WR11E(SPACE:15,'YOUR CHOICE? ') 
READLN(CHOICE) ; 
CASE CHOICE OF 

1:16W1Orr(OUT_PUT,'REMOUT:') ; 
2:REWRITE(OUT_PUT,'PRINTER:') ; 
3:RLWR1TE(OUT.PUTy'CONSOLE:') 
4:RLWRTIE(OUT_PUTy'*DLOCK.TEXTC*3') 

END ; 
UNTII (CHOICE IN C1..4])AND(IORESULT.-0) 

END 

PROCEDURE ASCILART ; 
BEGIN 
WRITE(OUT_PUTy") ; 
FOR COUNT2:=COUNT1-(FORMAT-1) TO COUNT1 DO 

IF (BUFFERECOUNT2J>=0)AND(BUFFERCCOUNT23<32)OR 

Pascal Disk-Reader 
By Hank Cooper 

APPLE Pascal operates on a block system for 
its disk reading and writing routines. The prog-
ram presented here reads any of the 280 
blocks on a Pascal disk and displays the 512 
bytes of that block in numerical sequence. This 
format display both Hexadecimal and Alpha/ 
numeric information. 

On entering the program you are asked to 
specify certain setup parameters required for 
the output of the program. You choose Unit 
(drive) for disk read, block to be read (0..279) 
and format instructions (8 or 16 bytes/line). 

Any bad I/O or input which is out of range 
results in the questions being repeated. 

The next step is for you to open an output file 
to dump the information. If the device you 
specify isn't on line the file will have to be re-
specified. On successful completion of this 
section the information will be shown. 

Once displayed you either repeat(and hence 
re-specify setup parameters) or quit. This prog-
ram has been used by me to see how the 
single-blocked file SYSTEM.MISCINFO is 
structured, to obtain file information from the 
directory blocks (2..5), and to see what setup 
parameters are required by SYSTEM.EDITOR 
(contained in the first two blocks of all .TEXT 
files). 
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Direct 
Computer 

Sales 

We offer a range of computer 
equipment to suit any small 

business. 

RANK XEROX 
Cr, commodore 

BUSINESS SYSTEMS 

dapple
personal 

.. 
OSBORNE 
COMPUTER CORPORATION PTY LIMITED 

Our support includes: 
• Service 
• Training 

on site or in our Hurstville 
service department. 
Use our design engineer or 
programmer for custom jobs. 

Open during normal shopping 
hours at: 

HURSTVILLE 
198 Forest Road, 

Hurstville Shopping Centre 
(02) 570-8344 

TELEX: AA 21049 

BANKSTOWN 
Cnr. North Terrace &The Appian Way, 

Bankstown Shopping Centre 
(02) 708-5311 

Di rent Computer Sales 
for direct customer satisfaction 
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(BUFFERECOUNT2D126) THEN 
WRITE(OUT_PUT,'.') 
ELSE 

WRITE(OUT_PUT;CHR(BUFFERECOUNT2])) 
WRITELN(OUT_PUT) ; 
]:F COUNT1<>512 THEN 

WRITE(OUT_PUT,COUNT1:3,':') 
END 

BEGIN 	(* OF MAIN *) 
1111: 
FULARRAY:..'0123456789ABCDEF' 
SETUP 
WRITELN(OUT_PHT,'DLOCK t ',BLOCK:3) ; 
WRITELN(OUT_PUT) ; 
UNITREAD(TN_UNIT,BUFFERE13,512,B1c)cK)  
FOR COUNT1: J TO 512 DO 
BEGIN 
IF COUNT1 - 1 THEN 

WRITECOUT_PUT,COUNT1-1:3,':', 
CHRDYTFT07: HEX_ARRAYT(BUFFERTC0UNTI: DIV 16)3 ; 
CHR_BYTEL13:-HOCARNAYTOUFFERECOUNTJ1 MOD 16)] 
WRITE(OUT_PU1,CHR_DYTE:3) ; 
IF ((COUNT] MOD FORMAT-0)AND(COUNTI 1))0R(COUNT1m,512) THEN 

ASCII...WRT 
END ; 
CLOSE(OUI_PUT,LOCK) 
WRITELN 
WRTTELN('FNTER 	n 	TO QUIT') ; 
WRITE 	 OTHLR ANY TO (::ONT1NUI ') ; 

	

kCADLN(CONTNOLTEST) 	; 

	

CONTROLTEST ''Q' 	THEN 
00TO 	1111 
USE 

EXIT(EXAMINE) 
(*$R,,144) 

END. 	(* OF MAIN *) 

!.BLOCK 2 
0: 	00 	00 06 00 00 	00 06 41 5@ 50 4C 45 33 00 18 01 	 APPLES... 
16:'20 60, 00 00 E8 AO 00 00 00 00 06 00 26 00 05 00 a,  
32: 	OC 53 59 53 54 45 4D 2E 41 50 50 4C 45 00 24 67 .SYSTEM.APPLE.$g 
48: 	00 02 9B AO 26 00 2A 00 02 00 OE 46 4F 52 4D 41 ....&.*....FORMA 
64: 	54 54 45 52 2E 43 4F 44 45 67 00 02 E8 AO 2A 00 TTER.CODEg....*. 
80: 	30 00 05 00 OE 46 4F 52 4D 41 54 54 45 52 2E 44 0....FORMATTER.D 
96: 	41 	54 41 67 00 02 E8 AO 30 00 38 00 02 00 OC 4C ATAg....0.8....L 
112: 	49 42 52 41 52 59 2E 43 4F 44 45 00 24 67 00 02 IBRARY.CODE.$g.. 
128: 	F9 AO 38 00 41 	00 02 00 OB 4C 49 42 4D 41 50 2E ..8.A....LIBMAP. 
144: 	43 4F 44 45 00 	00 24 67 00 02 18 AO 41 00 62 00 CODE..$g....A.b. 
160: 	02 00 0A 53 45 54 55 50 2E 43 4F 44 45 3D 00 00 ...SETUP.CODE=.. 
176: 	24 67 00 02 72 9E 62 00 67 00 02 00 OB 42 49 4E $g..r.b.g....B1N 
192: 	44 45 52 2E 43 4F 44 45 00 Oa 24 67 00 02 18 AO DER.CODE..$g.... 
208: 	67 00 6F 00 02 00 09 43 41 4C 43 2E 43 4F 44 45 g.o 	CALC.CODE 
224: 	72 3D 00 00 24 67 00 02 CC 9D 6F 00 73 '00 03 00 
240: 	OD 4C 49 4E 45 46 45 45 44 2E 54 45 58 54 24 67 .LINEFEED.TEXT$Q 
256: 	00 	02 18 AO 73 00 75 00 02 00 OD 4C 49 4E 45 46 ....s.u....LINEF 
272: 	45 45 44 2E 43 4F 44 45 24 67 00 02 18 AO 75 00 EED.CODE$g....u. 
288: 	79 00 03 00 OE 53 4F 52 4F 43 47 4F 54 4F 2E 54 y....SOROCGOTO.T 
304: 45 58 54 67 00 02 D3 9F 79 00 7B 00 02 00 0E 53 EXTg. 
320: 	4F 52 4F 43 47 4F 54 4F 2E 43 4F 44 45 67 00 02 OROCGOTO.CODEg.. 
336: E8 AO 76 00 7C 00 05 00 OE 53 4F 52 4F 43 2E 4D 	SOROC.M 
352: 	49 53 43 49 4E 46 4F 67 CO 00 D3 9E 7C 00 80 00 ISCINFOg....:... 
368: 	03 00 OE 40 41 	5A 45 4C 47 4F 54 4F 2E 54 45 58 ...HAZELGOTO 	 TEX 
384: 54 67 00 02 D3 9F 80 00 82 00 02 00 OE 48 41 5A Tg 	HAZ 
400: 	45 4C 47 4F 54 4F 2E 43 4F 44 45 67 00 02 ES AO ELGOTO.CODEg.... 
416: 	82 00 83 00 05 00 OE 48 41 5A 45 4C 2E 4D 49 53 	 HAZEL.MIS 
432: 43 49 4E 46 4F 67 CO 00 33 9F 83 00 88 00 03 00 CINFOg. 	3  
448: 	OD 43 52 4F 53 53 52 45 46 2E 50 45 58 54 24 67 .CROSSREF.TEXT$g 
464: 	00 	02 4:3 AO 88 00 SE 00 02 00 OD 43 52 4F 53 53 .0 	CROSS 
480: 	52 45 46 2E 43 4F 44 45 24 67 00 02 18 AO SE 00 REF.CODE$g 	 
496: 	94 00 03 00 OE 53 50 49 52 4F 44 45 4D 4F 2E 54 	 SPIRODEMO.T 



your TRS-80/SYSTEM 80 computer 

  

IN THE continuing saga of System 80 in-
compatibility with TRS programs, the fol-
lowing comes from John Ross, System 80 
section leader in the Adelaide Users' 
Group. 

It seems there's a major and possibly 
insurmountable obstacle for some 
System 80s attempting to record the as-
sembled (object) code from EDTASM 
As reported earlier, some have a hard-
ware deficiency which is relatively easily 
fixed. Some have no problems at all and 
so may dismiss this as mere waffle and 
rejoice in their good fortune. Some can be 
fixed by changing the program thus: 

Disk Tape Contents Change 
version 	version 	 to 
638C 5341 0642 0608 
639C 5351 0680 0641 
63A3 5358 0622 0676 

Others seem to defy all remedy. Our 
only suggestion is unprintable! 

Changes necessary because TRS 
programs assume the printer will be at 
37E8, and System 80 has it at port FD, are 
rather easier (thankfully!). Simply change 
references to 37E8 to port FD. Usually 
there are two varieties; checking printer 
status, and sendipg data out — so 32 E8 
37 (LD (37E8),A) becomes D3 FD (OUT 
portFD,A) and 3A E8 37 (LD A,(37E8)) 
becomes DB FD(IN A,portFD). Mon-3 is 
an ideal utility to search for these bytes —
the command W makes it quite painless. 
As an example, changes to TRCOPY: 

Address 	Contents 	Change to 
48CA 	13A 	00 
48CB 	E8 
48CC 	37 	 FD 
48D4 	32 	 00 
48D6 	137 	 D3 
48D6 	37 	 FD 

Similar changes are easily made to ED-
TASM, Scripsit, Electric Pencil, and in-
deed any program that uses 37E8 as the 
printer address (which it is...). 

As for the hardware changes necessary 
to avoid having to change sound prog-
rams: a simple switch will divert sound out 
the auxiliary recorder lead, as well as en-
abling loading System tapes through it. 

Those witti the earlier models without 
the arrow and clear keys will find them 
relatively easy to fit. Alan Jeffries (c/- the 
Adelaide Users' Group) does it profes-
sionally as part of his television service 
88 

R.G. Stevenson 

business; if logistics of transport make it 
impractical he also offers advice, although 
if you need detailed advice there may be 
some reason to think again about getting 
inside your machine with hot soldering 
iron. 

The Random Generator 
In the column where I was delving into 

such things there was not space for a 
program to generate X-Lotto numbers, so 
I present it here: 
0 'X-LOTTO NUMBER GENERATOR 

10 DIMA(40) 

20 FORI-1T08 

30 	FORJ=1T040:AWHI:NEXTJ 

40 	FORJ=1T06 

50 
	

X=RND(40) 

60 
	

IFA(X)00THENGOT050 

70 
	

A(X)=X 

80 
	

PRINTUSING"#####";X; 

90 	NEXTJ 

100 	PRINT 

110 NEXTI 

I don't pretend any 'fanciness' in this 
program. It does the job, and that's all! As I 
said in June, it won't win for you, and 
probably won't do as well as you could by 
picking the numbers yourself. 

Also, as I said in an earlier column, 
there's probably something to be gained 
by looking at any listing, in this case lines 
30 and 70 to find out how I've checked to 
see that the same number is not 
generated twice within the same game. 

The next obvious attraction that pre-
sents itself is to check the 'randomness' of 
the RND function. So I present the bare 
bones of a routine to do just that: 

0 'RANDOM NUMBER FREQUENCY COUNTER 

10 CLS 

20 INPUT"HOW MANY TIMES";N 

30 CLS 

40 FOR1=1T010:A(1)-0:NEXTI 

50 FORI=1TON 

60 	X-RND(10) 

70 	A(X)=A(X)11 

80 NEXT! 

90 PRINT"IN A TOTAL OF"N;"GENERATIONS:" 

100 PRINT 

110 FORI=1T010 

120 	PRINTUSING"44 WAS GENERATED #96 TIMES" 

;1:A(I) 

130 NEXT! 

140 PRINT:PRINT:PRINT:GOT020 

Again the simplicity is evident. In 
particular there is enormous scope for im-
proving the output display. Perhaps a bar-
graph? Perhaps a plotted curve showing 
the distribution? Any graphical display will 
better the present output. So it's over to 
you, reader (Hopefully you mean readers, 
Rod —Ed). 

Assembly-Fiddlers 
Having alluded to my liking for assem-

bly in past columns, it seemed time I re-
vealed my particular mind-workings. This 
is of not a lot of real use, except in the 
enjoyment of writing it. See what you 
think? 

;ROUTINE TO DISPLAY CONTENTS Of A MEMORY LOCATION 
;IN HEX ON THE SCREEN. 

;USES FIRST SCREEN ADDRESS AS MEMORY LOCATION FOR CONVENIENCE. 

START 	 ;CONVENIENT LOCATION 
;INTERCEPT KEYBD SCAN 

;ACTUAL ROUTINE 

;GET LEFT-HAND CHARACTER 
MSN 	LD 	A,(3COOH) 

	
;GET DATA FIRST SCREEN ADDRESS 

CP 	20H 
	

;TO COMPENSATE FOR HARDWARE 
JR 	NC,OK 
	

;PROBLEM WITH A L/C CHARACTER- 
ADD 	A,40H 
	

;GENERATOR WITH 3-ROM SET 
OK 	SRL 	A 
	

;SHIFT MSN TO APPEAR AS ISN 
SRL 	A 
SRL 	A 
SRL 	A 
LD 	HL,3C30H 
	

;SCREEN ADDRESS TO DISPLAY MSN 
CALL 	ASCII 
	

;CONVERT & DISPLAY 

•GET RIGHT-HAND CHARACTER 
ISN 	LD 	A,(3C00H) 

	
;GET DATA FIRST SCREEN ADDRESS 

AND 	OFH 	;MASK IT TO USE ONLY MSN 
ID 	HL,3C3IH 	;SCREEN ADDRESS TO DISPLAY L5N 
CALL 	ASCII 	;CONVERT & DISPLAY 

;ORIGINAL KEYBD SCAN MUST BE REPLACED OR SYSTEM WILL CRASH!! 
KEYBD 	CALL 	3E3H 	;REPLACE ORIGINAL KEYBD SCAN 

RET 	;CONTINUE WITH OPERATING SYSTEM 

;SCREEN REQUIRES DATA AS ASCII 
ASCII 	ADD 	A,30H 
	

;CONVERT TO ASCII 
CP 	3AH 
	

;CHECK IF NUMERIC 
JR 	C,DSPLY 
	

;IF SO, DISPLAY IT 
ADD 	A,7H 
	

;IF NOT, MAKE IT ALPHABETIC 
DSPLY 	LO 	(HL),A 

	
;DISPLAY ON SCREEN 

RET 
	

;BACK TO WHERE CALLED FROM 
END 

As this is not intended as a 'tutorial', I'll 
limit explanations to a few pertinent points 
(anyway, the remarks ought to reveal all). 

The reason for putting it into 4016H by 
line 170 is that I like playing with the 
operating system. What this will do is 
force operation of this whole routine every 
time the keyboard is scanned, with the 
result that the display will be constantly 
updating. The reason for using the first 
screen location in lines 210 and 330 is to 
allow for easy changing by simply putting 
a character there. Much easier to ap-
preciate once seen than to explain. 

It is intended that this be typed in with 
EDTASM: although it is possible to POKE 
it, there are traps laying in wait for the 
unwary so doing. I won't explain more 
here, as Our Esteemed Editor Les is cov-
ering elementary assembly elsewhere —
but, of course, if there's a demand... 

Indeed the method of input allows great 
scope for 'fiddling' here too. So with the 
two BASIC programs and this assembly 
one all allowing for vast improvements 
there will surely be enough to keep all 
fiddling happily till next month. 

EQU 
ORG 
DEFW 
ORG 

7FOOH 
4016H 
START 
START 



ACT 
Australian ZX80/81 Users Association 
(AZUA); David Brudenall, 19 Godfrey St, 
Campbell 2601. 
MICSIG; Secretary, PO Box E237, Canberra 
2601. 
OMEGA (Ohio Scientific Microcomputer 
Enthusiasts Group Australia); Geoff Cohen, 
72 Spofforth St, Holt 2615. 
Sorcerer Computer Users of Australia (ACT 
Branch); Mr G T Dick, 31 Creswell St, 
Campbell 2601. 
Apple User Group (ACT); Jeff Brock, 
1 Buckley Circuit, Kambah 2902. Phone (062) 
31 3630. 
ACT Micro 80 Users Group; Bill Cushing, 10 
Urambi Village, Kambah 2920. Phone 062) 
31 3699. 
Canberra Compucolor Club (CCC); Meets 
7.30 on the first Sunday of every month at the 
offices of Digital Equipment, 28 Lonsdale 
Street, Braddon ACT. 

NSW 
Apple Users Group (Sydney); PO Box 505, 
Bankstown 2200. Phone Colin Rutherford, (02) 
520 0926. 
Atari Computer Enthusiasts (NSW); 78 
Ayres Road, St Ives 2075. Phone enquiries: 
Garry Francis (2 0933 ext. 354 or 789 1397) or 
Paul Phillips (449 6286 ah). 
Australasian ZX80 Users Newsletter; 87 
Murphys Avenue, Keiraville 2500. 
Commodore Users Group; John Guidice, 
GPO Box 4721, Sydney 2001. 
Compucolor Users Group; David Brown, 
91 Regent St, Chippendale, 2008. 
80-AT, The Australian 8080-Z80 Users 
Group; PO Box 165, Lakemba 2195. 
Macarthur Computer Users Association; R 
G Friend, C/- 109 Campbellfield Ave, Camp-
belltown 2560. Phone (046) 25 2752 (ah) or 
(046) 76 0541 extn 325 (work). 
MEGS, (Microcomputer Enthusiasts 
Group); John Whitlock. PO Box 3, St Leonards 
2065. 
Newcastle Microcomputer Club; Gordon 
Johnson, Electron Microscope Unit, University 
of Newcastle. Phone (049) 68 5045 (work). 
NSW 6800 User Group; 27 Georgina Ave, 
Keiraville 2500. 
Sorcerer Users Group; PO Box E162, St 
James 2001. Ian King, 15 Forest Ave, Wah-
roonga 2076. Phone (02) 48 6072. 
Illawarra Super 80 Users Group; Jim O'G-
rady, Chairman, PO Box 1775, Wollongong 
2500. 
TI-99/4 Home Computer Users Group of 
Sydney; S Anderson, PO Box 101, Kings 
Cross 2011. Phone (02) 358 6662. 
Blue Mountains Computer Club; Eric Lind-
say, (047) 51 1044; or T Macindoe, C/- PO 
Faulconbridge 2776. 
Sorcerer Computer Users of Australia 
(NSW Branch); C/- PO Box 461, Ashfield 
2131. Phone Howard Lardner (02) 357 6783 
(ah). 
Mi Computer Club; Polk House, 55 Herbert 
St, Artarmon 2064. Phone (02)439 6355. 

Northern NSW MiCC Chapter; Alan Hartley, 
Dundurrabin via Dorrigo 2433. Phone (066) 57 
8160. 

QUEENSLAND 
Brisbane Youth Computer Group; A Harri-
son, PO Box 396, Sunnybank 4109. 
Commodore Computer Users Group of 
Queensland; Mrs D D DiIlan, PO Box 127, 
Stones Corner 4120. 
IREE Microcomputer Interest Group; N 
Wilson, PO Box 811, Albion 4010. 
Superboard Users Group; Ed Richardson, 
146 York St, Nundah 4012. 

SOUTH AUSTRALIA 
Adelaide Micro User Group, (TRS-80 and 
System 80 Users); R G Stevenson, 36 Sturt 
St, Adelaide 5000. 
South Australian Apple Users Club; The 
Secretary, SAAUC, C/- The Bookshelf, 169 
Pine St, Adelaide 5000. 
South Australian Microprocessor Group' 
Inc, (SAMG); The Secretary, PO Box 113, 
Plymton 5038. Phone (08) 278 7288 
Compucolor-Intecolor User of South 
Australia; PO Box 86, Torrensville 5031. 
Phone (08) 352 3296 
South Australian Sorcerer Users Group; 
Trevor Bird. Phone (08) 266 1305. 
Sorcerer Users Group of South Australia; 
Jeremy Webber, 22 Delange Ave, Banksia 
Park 5019. 

VICTORIA 
Apple Users Society of Melbourne; G Hal-
prin. Phone (03) 859 5835. 
BUG 80, (Burwood Users Group); PO Box 
46, Blackburn South 3130. 
Compucolor Users Group; L Ferguson, 12 
Morphett Ave, Ascot 3342. 
Geelong Computer Club; Peter McKeon, PO 
Box 93, Geelong 3220. 
KAOS, (Ohio Scientific); David Anear, 49 Mil-
lewa Cres, Dallas 3047. 
National ZX80 Users Club; 24 Peel St, Col-
lingwood 3066. 
Northern and Western Suburbs Computer 
Users Group; contact CP/M Data Systems, 
284 Union Rd, Moonee Ponds 3039. Phone 
John King (Secretary) (03) 338 9304. 
SMUG, SCORD M100 Users; Robin Miller, 60 
Winmalee Drv, Glen Waverley 3150. 
Sorcerer Computer Users (Australia); Sec-
retary, PO Box 144, Doncaster 3108. 
MICOM, Microcomputer Club of Melbourne; 
PO Box 60, Canterbury 3126. 
National Sinclair Users Group; PO Box 148, 
Glen Waverley 3150. 

WESTERN AUSTRALIA 
Sorcerer Computer Users of Australia; The 
Secretary, 90 King George St, Perth South 
6151. Phone (09 367 6351. 
CU WEST (WA Compucolour/ntecolor User 
Group); John Newman, 8 Hillcrest Drv, Darl-
ington 6070. 
Perth 80 Users Group, System 80 and TRS-
80 Users; C Powell. Phone (09) 457 6849. 

The Western Australia Atari Computer 
Club; Mr Alf Gaebler, Secretary, PO Box 7169, 
Cloisters Square, Perth 6000. 

NORTHERN TERRITORY 
The Microcomputer Association of the 
Northern Territory; Andy Smith, Darwin Com-
munity College, Casuarina 5792. 
Northern Territory 80 Computer User 
Group; R T O'Brien, 433 McMillans Rd, Jingili, 
Darwin 5792. 

TASMANIA 
TAS-Micro; Peter Deckert, Unit 1/456 West 
Tamar Rd, Riverside, Launceston 7250. 
Tasmanian OSI User Group; David Tasker, 
111 Bass Highway, Westbury 7303. 

NEW ZEALAND 
Wellington Microcomputer Society Inc; 
Lindsay Williams, 2 Pope St, Plimmerton, New 
Zealand. 

A RECENTLY formed group known as the 
Canberra Compucolor Club (CCC) caters for 
users of Compucolor and Intecolor computers. 
Meetings are held at 7.30 on the first Sunday of 
every month at the offices of Digital Equipment, 
28 Lonsdale Street, Braddon ACT. Newcom-
ers are welcome to come to the meetings or 
contact either Jim Farquhar (phone 41 2870 
ah) or Ken Kerrison (65 5417 or 73 3793 ah). 
Membership is $10 per year. 

The ACT Apple Users Group meets on the 
second Thursday of each month. For more in-
formation, write to Jeff Brock, PO Box 1231, 
Canberra City, 2601. Phone (062) 31 3630. 

DUE TO the interest in the Applied Technology 
DGOS Z80, the A.T. Micro Computer Club has 
been started. Numerous programs have been 
converted into Microworld BASIC, with several 
more still in the pipeline. The first official meet-
ing has yet to be set, so could all interested 
parties contact Grant Forest on: (03) 879 2257 
(home), or (03) 699 2888 (work), to help get the 
club off the ground! 

APF IMAGINATION Machine users interested 
in forming a Users' Group for the exchange of 
information, programs, and so on should con-
tact Norm McMahon of 288 Kissing Point 
Road, North Turramurra 2074. Phone: (02) 44 
2645 (after 7.30 pm.). 

A NEW users group has been formed for Atari 
computer owners. The group was formed by a 
steering committee of three people in January 
with the aims of promoting the Atari 400/]•• 
home computer system: instructing both begin-
ners and advanced users in programming 
techniques and exchanging hints, tips and 
ideas amongst members. 

Meetings are held at 6 pm on the first Mon-
day of every month (or the second Monday if it 
clashes with a public holiday) at the offices of: 
I.P. Sharp Associates, 8th Floor, Carlton 
Centre, 55 Elizabeth Street, Sydney (between 
King Street and Martin Place). 

Meetings are not restricted to Atari owners. 
Subscriptions ($15) or postal enquiries may 

be directed to: Atari Computer Enthusiasts 
(N.S.W.), 78 Ayres Road, St Ives 2075. Phone 
enquiries: Garry Francis (2 0933 ext. 354 or 
789 1397) or Paul Phillips (449 6286 ah). 
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computer your ATARI 

  

THIS month I want to talk about the Atari 
character set, and how you can modify it. 

All microcomputers have a character 
set. It is simply a table containing the 
shape of each character the computer can 
display. The Atari allows you to modify its 
character set so any character can be 
displayed. 

For example, you could underline all 
the upper-case alphabetic characters or 
completely redesign them, and so on. You 
could change some of the Atari's special 
graphics characters to electronic 
symbols, making possible the display of 
circuit diagrams. 

For the display of characters the Atari 
divides the television screen into blocks of 
points. Each block is eight points wide by 
eight points high in Graphics mode 0. 
Since the screen consists of 320 by 192 
such points, it is possible to display 40 by 
24 characters in Graphics mode 0. 

In order to display a character, the ap-
propriate points on the screen in the block 
where the character is to be displayed are 
'turned on' by the computer. For example, 
the character 'X'is displayed as in figure 1 
where a 1 represents a point that is on, 
and a 0 represents one that is off. 

0 0 0 0 0 0 0 0 Row 1. Byte 	1 
0 	1 1 0 0 1 1 0 Row 2, Byte 	2 
0 	1 1 0 0 1 1 0 Row 3.  Byte 	3 
0 	0 1 1 1 1 0 0 Row 4.  Byte 4 
0 	0 1 1 1 1 0 0 Row 5.  Byte 	5 
0 	1 1 0 0 1 1 0 Row 6,  Byte 6 
0 	1 1 0 0 1 1 0 Row 7,  Byte 	7 
0 	0 0 0 0 0 0 0 Row 8. Byte 	8 

Notice there are no points 'turned on' on 
the edges of the block. This is how the 
Atari allows for spaces between 
characters. In a modified character set 
you could, for example, use points on the 
edges to produce continuous script text. 

Now, in order to display each character 
correctly, The Atari has in its memory a 
table of data called its character set. Each 
character the Atari can display is rep-
resented by a string of eight bytes of data 
in the character set. Each of the bytes for a 
particular character corresponds to one of 
the rows of points in the display of that 
character. 

In the example in figure 1, each of the 
rows of ones and zeros corresponds to 
one byte of data in the character set. By 
taking each row as a binary number and 
converting it to hexadecimal, we get the 8 
bytes that represent the letter 'X' in the 
character set. They are 00 66 66 3C 3C 66 
90 
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66 00, while the decimal equivalents are 0 
102 102 60 60 102 102 0. 

Each character the Atari can display is 
similarly represented by eight bytes and, 
as it can display 128 different characters, 
the total storage required for the character 
set is 1024 bytes, or one Kbyte. 

When displaying a character, the Atari 
'looks up' the bytes for that character set, 
in order to generate the appropriate 
'turned on' points on the television screen. 

The starting address of the character 
set in memory is stored in a location called 
CHBAS. CHBAS has the decimal address 
756 (hex 2F4). This starting address is 
stored as a page number. 

A page is 256 bytes of memory, so page 
0 is the first 256 bytes of memory, page 1 
is the next 256, and so on. 

Thus the starting address of the charac-
ter set is obtained by multiplying the page 
number found at CHBAS by 256. If you 
POKE CHBAS with 1, you will see the 
screen display garbage. This is because 
the computer now thinks that its character 
set starts at page 1, and is using whatever 
data it finds on pages 1 to 4 as its charac-
ter set data. System reset will restore the 
original character set. 

Each character in the set has a special 
code number known as the 'internal 
character set number'. This is a number 
from 0 to 127 that indicates the 
character's position in the set. A list of the 
internal character numbers can be found 
on page 55 of the BASIC reference man-
ual. Since each character is represented 
by eight bytes, a given character will start 
at the address given by: 

(256*CHBAS)+ (8*internal character set 
number of the character) 

We now have all the information neces-
sary to produce a modified character set. 

Because the Atari's default character 
set is stored in ROM (Read Only Mem-
ory), it cannot be modified as it is. It must 
first be copied into the computer's RAM 
(Random Access Memory). 

We can then tell the computer that its 
character set is in RAM by POKEing a 
new address into CHBAS. This 'new' 
character set in RAM may be modified by 
POKEing new data into the bytes cor-
responding to the characters being 
modified. 

In order to copy the character set, it is 
necessary to set aside some memory so 
the computer will not mess up the new 
character set by writing data over it. 

We can reserve memory by telling the 
Atari it has a smaller amount of memory 
than it actually has (gullible things, these 
computers - Ed). 

Location 106 (decimal) contains the last 
page number of your memory. For exam-
ple, in a 16K system, location 106 will 
contain the decimal number 64, indicating 
that there are 64 pages of RAM available 
to the computer. 

To reserve four pages of memory 
(which is the 1024 bytes required for the 
character set), simply POKE location 106 
with a number four less than the number 
that is currently there. It will then be 
necessary to give a Graphics 0 command, 
because the Atari's video system uses the 
top of memory, and it must be reset to 
where the Atari now thinks the end of its 
memory is. 

Program one will copy the character set 
as described, and will use the new charac-
ter set. 

5 REM PROGRAM 1 COPY CHARACTER SET 

10 RAMTOP=PEEK(106)-4 

20 CHBAS=PEEK(756) 

30 POKE 106,RAMTOP 

35 GRAPHICS 0 

40 CHSTART=CHBAS*256 

50 CHSTARTNEV=RAMTOP*256 

60 FOR I=0 TO 1023 

70 POKE CHSTARTNEW+I,  PEEK(CHSTART+I) 

80 NEXT I 

90 POKE 756,RAMTOP 

Now, to modify a character, find its in-
ternal character set number and multiply 
this by eight. Add this to the starting ad-
dress of your new character set, to find the 
starting address of the character. Chang-
ing the byte at the address so generated 
or at any of the following seven bytes will 
modify the character. 

Program two copies a new character 
set, and then allows you to modify any of 
the upper-case alphabetic characters. 
The program will prompt you for eight new 
bytes for the characters being modified. 

Enter eight numbers less than 256 one 
at a time (that is, press RETURN after 
each number). System Reset will restore 
the default character set. 

5 REM PROGRAM 2 MODIFY CHARACTERS 

6 	DIM CH$(26),X$(1) 

7 REM COPY CHARACTER SET 

10 RAMTOP=PEEK(106)-4 

20 CH3AS=PEEK(756) 



COMPUTER CENTRE 
Bankcard 
and Laybuys welcome 
Phone: (07) 57 8023 
or call into 279 Junction Rd, 
Clayfield. Brisbane. 4011. 

E1 

* HARDWARE 
MTI MOD III 48K 2-DISK DRIVE SYSTEM $2799 
MPI 40-TRACK DISK DRIVE INCLUDING CABINET & POWER SUPPLY $380 
EPSON MX80 TYPE III $900 
EPSON MX100 TYPE III $1350 
AERO COMP "DDC" DOUBLER WITH ANALOG DATA SEPARATION $210 
AERO COMP "DDS" DOUBLE DENSITY DATA SEPARATOR $69.95 
AERO COMP "SDS" SINGLE DENSITY DATA SEPARATOR $39.95 

* SOFTWARE - ON DISK FOR MOD I OR III 
NEW DOS - 80 2.0 $179.95 
LDOS - 5.1 $179.95 
TASMON - THE ULTIMATE MONITOR $42.95 
TRAKCESS - COPY ANY DISK PROGRAM $49.95 
MODEM 80 - THE SMART TERMINAL PROGRAM $49.95 
KBE - KEYBOARD CONTROL MONITOR $49.95 
ENH BASIC - AS REVIEWED IN "BYTE" $82.95 
EDITOR ASSEMBLER PLUS - THE EDITOR FROM MICROSOFT $69.95 
GR BASIC - GRAPHIC DISPLAYS MADE EASY $42.95 
SUPER UTILITY PLUS - No 1 UTILITY PROGRAM$69.95 
DDSD/CMD - AUTOMATIC DENSITY RECOGNITION FOR NEW DOS 2.0 $29.95 

* GAMES ON DISK - 32K (a) $29.95 OR CASSETTE 16K (a $19.95. 
MOD I OR III 

SCARFMAN 	 ATTACK FORCE 
DEFENSE COMMAND 	 METEOR MISSION 
ROBOT ATTACK 	 COSMIC FIGHTER 
DEATH MAZE 	 GALAXY INVASION 
LABYRINTH 	 SUPER NOVA 

* BOOKS 
CUSTOM TRS 80 	 $29.95 
BASIC FASTER & BETTER 	 $29.95 
MICRO SOFT BASIC DECODED $29.95 
MODEL III ROM COMMENTED 	 $29.95 
T.A.S. VOL I 	  $19.95 

ARMOURED PATROL 
STELLAR ESCORT 
FSI FLIGHT SIMULATOR $47.50 
ASYLUM $32.95 DISK 

* AMERICAN MAGAZINES - CURRENT ISSUES IN STOCK 
BYTE $6.50 General 
80 U.S. JOURNAL $6.00 TRS 80 
80 MICRO COMPUTING $6.50 TRS 80 
COMPUTRONICS $6.00 TRS 80 
NIBBLE $6.00 Apple 
COMPUTE $6.00 Apple-ATARI 
MICRO $6.00 Apple-ATARI 
T.A.S. $3.00 TRS 80 
PLUS $1.50 POST & PACKING 
FOR MAIL ORDER SOFTWARE ADD $2.00 POST & PACKING 
HARDWARE FREIGHT AS PER COST 
LOAD 80 PROGRAMS FROM 80 MICRO COMPUTING ON CASSETTF $19.95 

- DEALER INQUIRIES WELCOME - 
STOP 
PRESS: The I.B.M. Personal Computer is now available. For details call in or phone. 

*I.B.M. is a trademark of International Business Machines Corporation 

ENCLOSED CHEQUE /BANKCARD 
[J LI LI UL: iJUU Ll Li Li I 	Lil 	Exp Date.  

NAME. 	  ADDRESS 	  

MODE 	 Signature 	  
YC 13 
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30 POKE 106,RAMTOP 

35 GRAPHICS 0 

40 CHSTART=CHBAS*256 

50 CHSTARTNEW=RAMTOP*256 

60 FOR I=0 TO 1023 

70 POKE CHSTARTNEW+I,PEEK(CHSTART+I) 

80 NEXT I 

90 POKE 756,RAMTOP 

100 READ CH$ 

110 PRINT "ENTER CHARACTER (* TO STOP)" 

120 PRINT 

130 INPUT X$ 

140 IF X$(1,1)="*" then 900 

150 X=32 

160 FOR 1=1 to 26 

170 X=X+1 

180 IF X$(1,1)=CH$(I,I) THEN 200 

190 NEXT I 

195 GOTO 11G 

200 PRINT "ENTER 8 NEW BYTES" 
210 FOR I=0 TO 7 

215 TRAP 950 

220 INPUT CH 

230 POKE CHSTARTNEW+8*X+I,CH 

240 NEXT I 

250 GOTO 110 

800 DATA ABCDEFGHIJKLMNOPQRSTUVWXYZ 

900 END 

950 PRINT "ERROR, TRY AGAIN" r GOTO 215 

There are many application for mod-
ified character sets; I have already 
mentioned a few. 

An example of the sort of thing that can 
be done is the Atari 'Space Invaders' 
program. In this program, the Invaders are 
modified characters printed in Graphics 
mode 2. The writer of the program used 
several modified character sets, each one 
containing the Invaders in a slightly diffe-
rent position. 

The Invaders are animated by the prog-
ram switching between character sets. 
(This is done by POKEing different values 
into CHBAS.) This is just one example of 
the sorts of things that can be done with 
the Atari character set. 

Atari Users Group 
The first meeting of the Sydney Atari 

Users Group was held on Monday March 
1. It was a great success, with about 25 
people turning up. Every one was keen to 
learn more about their machine. 

It was decided that future meetings will 
be held on the first working Monday of 
each month at 6pm. For details, either 
contact your local Atari stockist, or phone 
Paul Phillips on 449-6286. 	 ❑ 

11113111C > 11•111 	MEM 	 1=Mi 



SUPEREZ-80 
HI-RESOLUTION GRAPHICS 

FOR THE TRS-80 & SYSTEM-80 

Introducing SUPEREZ-80, the ultimate in high resolution 
graphics with world first features. 
Installs out of sight within the computer to give true 384H x 
192V independent pixel resolution, each being individually add-
ressable, thus SUPEREZ-80 is not repeat NOT a programmable 
character generator system (such systems suffer seriously in com-
plex screen_graphics applications). 
SUPEREZ-80 does NOT use any precious main memory and yet 
an extra 16K becomes available (using the bank select technique 
as used in minicomputers along with Tri-multiplexing) allowing 
multiple intermixable operational modes including high resol-
ution of any screen location whilst any others are 'normal' alpha-
numeric or low resolution characters, thus P.C.G. mode oper-
ation is possible if required; Page mode operation is supported 
where 16 independent video pages are available and by sequen-
tially 'switching' each page to the screen, complex real time 
animation is feasible at rates up to the 1000's of frames per 
second. 
Programming SUPEREZ-80 is as simple as the SET/RESET/ 
POINT statements but FASTER. 

At C.P.U. 
J APPLICATIONS (02) 93 5561 Fj, 

P.O. BOX W116 WARRINGAH MALL 2100. 
APPLICATIONS 650 PITTWATER ROAD, BROOKVALE. 	_.,  

48K RAM CARD 
for Atari "400" users 

$230 including sales tax 

SOFTWARE FOR ATARI GALORE  
* Beta fighter 	* Educational 
* Galactic chase Software 
* Hazard run 	* Joystick converters $7.50 
* Dog daze 	(for the Commodore 
* Space games 	& Atari Joysticks) 

FOR ENQUIRIES: RING: (09) 361-1355 
VICTORIA PARK 

COMPUTER CENTRE 
SUITE 1, 38 TEDDINGTON STREET 

VICTORIA PARK, WA 6001 

DEALER ENQUIRIES WELCOME 
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THE NEWS of the Sinclair Spectrum, 
Sinclair's Apple look-alike, can only spark 
a chill of dread in the hearts of all ZX81 
owners. We saw the ZX80 sink into the 
depths of obscurity almost as soon as the 
ZX81 was released, and now it looks like 
Clive Sinclair is repeating his earlier 
performance. 

As soon as the Spectrum becomes av-
ailable it is almost certain that current 
ZX81 software suppliers will begin focus-
ing on the new machine, even though the 
sales of the ZX81 have easily exceeded 
250,000. If the Spectrum is a success no 
doubt sales of the Spectrum's obvious 
competitor, the VIC, will decrease. 

The Spectrum is offering good value for 
money with the basic 16K RAM configura-
tion; and of course now there is the ad-
vantage of disk drives, which would have 
been nice had they ever been available 
for the ZX80/]fi. In fact Sinclair had been 
'promising' disk drives for the Sinclairs 
ever since the ZX80 was released... 

Getting back to the ZX81 for a minute, it 
is heartening to find that some quality 
ZX81 software is at last being introduced 
in Australia. 

By David Brudenall 

If you own a ZX81 and would like some 
of the arcade-type high speed whizz-bang 
machine code games that seem to be av-
ailable in abundance for the Apples, TRS-
80s and Pets; up until now you would have 
twiddled your thumbs while glowering 
jealously at the Apples and Tandys —
thankfully no longer! 

Machine-code games are available 
from such sources as Melbourne House 
Publishing (who have been supporting 
the Sinclairs since 30 Programs for the 
Sinclair ZX80 — 1K, about the first book 
ever for the ZX80), and another, less likely 
source; Ken Johnstone, a member of 
AZUA. 

Ken was just another ZX80 owner, 
frustrated by the lack of high-quality 
games for the '81, but he wrote away to 
UK firms about software they were offer-
ing. The result was that Ken began selling 
this software in Australia, with an arrange-
ment with the authors to pay them 
royalties. 

I have seen two examples of the ZX81 
software Ken is selling: a Space Invaders 
game which is a surprisingly good adapta-
tion of the arcade game (the only real  

difference being the presence of a 'shield' 
button to protect your laser base); the 
other game being an Othello game which, 
with two skill levels, provides a challenge 
both to experienced and novice players 
alike. 

Hopefully you will see more thorough 
reviews of these programs (and others, 
Ken?) in the coming months. 

Finally, there is one rather prolific ZX 
author residing in Melbourne, producing 
quite a lot of stuff; not all of it games. He 
has produced a games cassette, a 
strategic space war style game somewhat 
reminiscent of Star Trek, but with its own 
bells and whistles, and of course the Ad-
venture in Time program reviewed in Your 
Computer April. 

The latest addition to his catalogue was 
his Create-a-game program. Yes, it is 
none other than Geoff Gloster, alias Glos-
ter Software; one of the few software firms 
that nearly all Australian ZX81 and 8K 
ROM ZX80 owners have at least heard of. 

If you sell arcade type games (or any 
games?) for the ZX81 or 8K ROM ZX80 
and I haven't mentioned you, please con-
tact me via AZUA, in the club pages, so I 
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Tel: (02) 681 4966 
130 Military Rd, 
Guildford, NSW 2161 
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merging  -wefful file tool  
visual calculator 

COMPLETE WORD PROCESSING 
send now for more detailed information 

can rectify the situation. 
Please note you can contact Melbourne 

House in Melbourne (funny that) at Suite 
4, 75 Palmerston Crescent, South 
Melbourne, 3205; Ken Johnstone (K.J. 
Software) at 8 Cawrse Street, Elizabeth 
Field, S.A. 5113; and Gloster Software at 
GPO Box 5460cc, Melbourne 3001. 

Next column will have a list of suppliers 
that offer hardware add-ons for the ZX81. 
I'll try to include as many suppliers as I can 
find but I'll probably miss out on the odd 
one or two. 

The add-ons include high resolution 
boards, additional memory, keyboards, 
joysticks, sound boards, and character 
generators. Obviously most (if not all) of 
these suppliers will be UK companies, so 
you'll have to consider the cost of ship-
ping, sales tax and import duty above the 
cost of the item. 

A rough estimate of the price you'll end 
up paying in $A can be achieved by simply 
doubling the stated price (that's for UK 
items). 
This Month's Program 

Actually, this short routine isn't really a 
program, it is just an example of a method  

to replace those three functions that are 
normally considered mandatory on 
'larger' machines. 

Of course I'm talking about DATA, 
READ and RESTORE. Instead of data 
being held in DATA statements they can 
be held in strings. Up to 26 such data 
strings can be held, from A$ to Z$; alterna-
tively, the data sets can all be held in 
separate A$ strings, and the machine 
reads them one at a time by GOSUBing 
and RETURNing. 

As you can see in the example both 
numerical and character data can be held 
in the strings, although to make proper 
use of numbers VAL would be needed to 
convert the digits in the string to real num-
bers. Care must be taken to ensure that 
the machine doesn't try to VAL a word! In 
the example below, to RESTORE the 
data, all that has to be done is to RUN the 
program again. 

Finally, here is a message to all ZX80 
and ZX81 owners who aren't members of 
AZUA (the Australian ZX80/81 Users' As-
sociation): send away to the address in 
the club pages for a free Introductory 
Newsletter. Don't forget your name, ad- 

dress and a 40 cent stamp (the newsletter 
is free, but the postage isn't). 	El 

RES DATA FOR THE 2X81 
10 LET B$=-- 
15 REM PUT DATA IN R$ 
20 LET AS.-SINCLAIRZX61.200,1 

000000,YOUR COMPUTER,MI COMPUTER 

25 REM CHECKS TO SEE IF R CcMh 
A HAS BEEN FOUND OR THE END OF L• 

FIRS BEEN PEACHED 
30 IF CODE R$.26 OR R$.--  THEN GOTO 80 
40 REM RODS DATP TO 5$ SND SUE. 

TRACTS DATA FROM RE. 
50 LET 54=5.$+A$, TO 1) 
80 LET A$.A$(2 TO ) 
70 GOTO 30 
80 PEM REMOVES THE COMMA, IF T 

HERE IS ONE 
S.3 IF CODE B$.26 THEN LET ES=5 

$ 2 TO 
57 REn CHECKS TO SEE IF DATA I 

N E$ IS NUMERICAL 
90 IF CODE 6$:27 OR CODE 5$37 

THEN GOTO 120 
95 REM DATA IS NUMERICAL 50 VA 

L 15 EXECUTED 
100 LET N.VAL B$ 
105 REM CLEARS 5$ 
110 LET E,$=-- 
1',0 PRINT THE DATR ITEM IS -, 
130 REM CHECKS TO SEE IF THE DA 

TA ITEM IS NUMERICAL OR NOT 
140 IF E4:N. " THEN PRINT 5$ 
150 IF 5$=-- THEN PRINT N 
1E0 REM CHECKS TO SEE IF END OF 
DATA HAS BEEN REACHED 
170 IF A$.-  • THEN GOTO 240 
180 REM PAUSES DISPLAY AND CLER 

RS SCREEN 
190 PAUSE 70 
200 POKE 15437,255 
210 CLS 
215 REM CLEARS E$ AND RETURNS T 

O GET NEXT DATA ITEM 
220 LET E$. 
230 GOTO 40 
40 PRINT 
250 PRINT -THRT5 THE END OF THE 
DATA" 
260 STOP 
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your computer 
glonary 
Absolute: Located at a fixed address in 

memory. 
Access: To read or write from a location in 

memory, or a file, or disk. 
Accumulator: The major register of a CPU, in 

which arithmetic and logical functions are 
performed. Some computers have several 
registers which can function as accumu-
lators; in others some registers can perform 
a subset of the full set of operations. 

Address: A memory location which can 
contain data or an instruction. 

Algol: Algorithmic Language, an early com-
puter programming language for math-
ematical applications. Widely used in 
Europe, embodied early structured pro-
gramming concepts and was a precursor of 
Pascal. 

Algorithm: A set of instructions which define a 
method of obtaining some result (usually 
mathematical). A cooking recipe is an 
algorithm, as is a knitting pattern. 

Alphanumeric: Composed of either letters or 
numbers or both. 

Analogue (Analog): Representation of a 
value by a voltage or some other measure-
able datum, rather than a binary or other 
representation based on counting. 

Apple: The Apple 11 computer is a computer 
based on the 6502 microprocessor with an 
integrated keyboard. Noted for its colour 
graphics capabilities, which make it popular 
with schools. 

Application: What you do with your computer. 
Array: A set of values under a common vari-

able name, which are accessed through a 
subscript. For example A[1] is the first item 
in array A, A[2] is the second, etc. A[N] is the 
Nth item. 

ASM: Assembler. also a suffix added to 
assembly language file names to disting-
uish them from other files with the same 
name. 

Assembler: A program which converts as-
sembly language into its corresponding 
machine (or object) code, which can be 
executed by the computer. 

Assembly Language: A language in which 
each machine code instruction is repre-
sented by a short mnemonic which is much 
more comprehensible to the programmer. 
For example, the 8080 machine code 

[10010110] 
in binary, is 

[SUB L] 
(subtract L from accumulator) in assembly 
language. Each line of assembly language 
becomes one machine instruction. 
Assign: To make one thing equal to another, 

e.g: [A B] assigns the value of B to A. 
Atom: An indivisible component of a data 

structure. 
Attribute: A property possessed by some 

object, such as a file.Often attributes take 
the form of restrictions, such as a file being 
read-only. 
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Backup: An extra copy of a disk, tape or file 
taken as a precaution against damage of 
the original. 

Backus Normal form: A special language (a 
metalanguage) used to describe precisely 
the grammatical rules of another language. 

Base: The lowest number inexpressible in a 
given number system. 

BASIC: Beginners All-purpose Symbolic 
Instruction Code. Invented in 1970 at 
Dartmouth College By Kemeny and Kurtz 
as a teaching language, it has since been 
enhanced in its more exotic forms into one 
of the most sophisticated yet easy-to-use 
languages available on personal com-
puters. Its major rival is Pascal, which has 
the added virtue of stressing structured 
program design. 

BDOS: Basic Disk Operating System. The 
major functional component of the CP/M 
DOS. 

Binary: The system of counting in 1s and Os 
used by all digital computers. 

Binary Search: A method of searching for an 
entry in a table by successively halving the 
table until all that's left is the desired entry. 

Binary Tree: A form of data structure in which 
entries are tagged on at the end of the 
appropriate branches. 

BIOS: Basic Input/Output System. The part of 
the CP/M operating system which is differ-
ent for each machine and provides any 
special I/O routines for disks, terminal, 
printer, etc. 

Bit: Binary Digit. Either 1 or O. 
Boot: To load the operating system into the 

computer from a disk or tape, either initially 
or subsequently after running a program. 

Bootstrap: To use one short program to load a 
longer loader program which then loads the 
operating system. 

Branch Instruction: A program instruction 
which causes the computer to jump to 
another instruction, usually fairly close by. 

Buffer: An area of memory used for temporary 
storage while transferring data to or from a 
peripheral such as a printer or a disk drive. 

Bug: an error in a program. Makes pro-
grammers itch. 

Bus: A set of wires over which, data, 
addresses, or control signals are trans-
ferred between the central processor and 
memory or I/O devices. 

Byte: A computer word eight bits wide. A byte 
in memory can hold a character or a binary 
number between zero and 255 (or — 128 
and 127), ora computer instruction. 

C: A programming language, developed at Bell 
Labs, which is particularly convenient for 
writing system utility programs. 

Case Statement: An instruction found in some 
high level languages which allows control to 
pass to one of several subroutines depend-
ing on the value of a variable. For example, 
the BASIC statement 

ON X GOSUB 100, 200, 300  

will jump to line 100 if X = 1, 200 if X = 2, 
300 if X = 3. 

Call: A jump to a subroutine which leaves the 
return address on the microprocessor 
stack, so that when the subroutine is 
finished executing, control returns to where 
it left off. 

CBASIC: A commercial version of the BASIC 
language, running under the CP/M operat-
ing system. Doesn't use line numbers on 
every line, and is compiled, rather than 
interpreted like Microsoft BASIC. 

CCP: Console Command Processor. The part 
of the CP/M operating system that reads a 
command line and sorts out what it means. 

Chain: To automatically run one program after 
another. 

Character: A letter or number, or in some 
circumstances, a control code such as 
"carriage return". 

Checksum: A running total of the characters in 
a file, recorded or transmitted with the file so 
that errors can be detected. 

Code: 
Absolute: Machine instructions which are 

intended to be loaded and executed in a 
particular area of memory. 

Object: Machine instructions, as distinct 
from the source code from which it was 
generated. 

Reentrant: Code which can be used by 
several users at once, keeping separate 
variables for each. 

Relocatable: Code which can be loaded 
and run anywhere in the computer's 
memory. 

Source code: A program written in 
assembler, or a high level language 
such as BASIC, which must then be 
assembled or compiled to produce the 
object code which can actually be 
executed. 

Cold Boot: To start up a system from scratch, 
loading the operating system from disk or 
tape. 

Cold Start: See Cold Boot. 
COM file: In CP/M parlance a command file, 

that is, a machine code program that can 
actually be run. 

Command: An instruction from the console for 
the system to do something. 

Comment: A note added into a program to 
help the reader (or programmer) to under-
stand its operation. Does not affect the 
program's execution in any way. 

Compiler: A program which accepts as input a 
source file written in a high level language, 
and produces as output an object file con-
taining the machine instructions which are 
actually executed. 

Computer: Are you serious? 
Concatenate: To join two strings together, one 

after the other. 
Conditional: A test; for example, is X greater 

than Y: IF X is greater than Y 
THEN GOSUB 500 (BASIC) 



or, if the carry flag is set, jump to location 
NEXDIG: 

JC NEXDIG (Assembler) 
Conditionals are one of the most powerful 
features of any computer language. 

Console: The keyboard and screen from 
which the operator controls the computer. 

Control characters: Codes which perform 
functions like acknowledging correct 
receipt of a message or requesting retrans-
mission of an erroneous message. Control 
characters are defined as part of the ASCII 
and similar codes. 

Copy: To duplicate, usually for backup safety. 
CP/M: A disk operating system for 8080 and 

Z80 based microcomputers. Allows the 
user to store information and programs in 
named files, as well as managing disk 
storage and input/output functions. Other 
disk operating systems include TRSDOS 
(on TRS-80) and DOS 3.3 (for Apple). 

CRT: Cathode Ray Tube. Usually refers to the 
screen of a video terminal or the terminal 
itself. 

Data: Information to be processed by, or output 
from, a program. 

DDT: Dynamic Debug Tool. A program that 
assists the user to find errors in machine 
code programs. 

Debug: To locate and fix errors. 
Decimal: Based on ten. 
Delete: To erase. 
Device: A piece of equipment such as a printer 

or tape drive which the computer uses. 
Directory: A list of the programs on a disk (or 

occasionally tape) together with necessary 
information, such as length and location. 

Disc: A flat, circular magnetic surface on which 
the computer can store and retrieve data 
and programs. Is fast compared with tape, 
particularly when access is not one item 
after another. 

Disk drive: The mechanical assembly which 
rotates the disk and positions the read/-
write head. 

Disk Operating System: A program which 
operates one or more disk drives auto-
matically and mangages the system. 

Display: The computer's output device at the 
console, usually a TV-like display of letters 
and numbers; sometimes the computer can 
draw on the display. 

Double Density: A method of recording twice 
as much information on a floppy disk. 

Dump: To list out the contents of memory or a 
disk. 

Echo: When the computer inputs a character 
from the keyboard, it then sends it back to 
the display so that you can see it was 
received correctly. 

ED: An editor program; part of CP/M. 
Editor: A program which lets you alter and 

correct source files and other documents. 
Erase: See delete. 
Error Message: Tells you something went  

wrong, and sometimes what. 
Execute: To run a program; to follow its 

instructions. 
FIFO: First in, first out. 
File: A continuous collection of characters (or 

bytes) saved on a disk or tape for later 
reloading. 

Fixed Point: Counting in integers only. Usually 
limited to small values, and restricted in 
accuracy, giving rise to ridiculous answers 
such as 9/5 = 1. 

Flag: A variable, sometimes a single bit, which 
can have only two values, used to indicate 
some condition. 

Floating point: The kind of arithmetic used in 
scientific calculators. 

Floppy disk: A disk, made of thin flexible 
mylar, and enclosed in a card jacket, which 
can be used for magnetic storage. There 
are two varieties; eight inch and 51/4  inch. 
These can typically store somewhere 
between 140,000 and 3 million bytes 
(characters). 

Focal: Formula Calculator. A simple language, 
rather like a small BASIC, found on some 
mini and microcomputers. 

FORTRAN: Formula Translation. One of the 
first computer languages, and beginning to 
show it. 

Function: A sub-progam that processes 
variables in some well-defined way. 

Garbage Collection: The process of going 
through memory or disk space, reclaiming 
all the unused space. 

Global: A variable which is known to all the 
parts of a program. See local. 

Grammar: The formal rules of a language. 
Hard Disk: A disk made of hard material, 

larger, faster and more fragile than a floppy 
disk, and capable of storing 70 million bytes 
or more. 

Hard Copy: Printout. 
Hardware: The bits of a computer you can 

kick, as opposed to the programs you can 
only swear at. 

Hashing: A method of reducing the size of a 
table which otherwise would have mostly 
empty entries. 

Hexadecimal: The method of counting to the 
base sixteen. Or the method of splitting 
binary digits into groups of four, which is the 
same thing. In hex, you count: 01 2 3 4 5 6 7 
89 ABCDEF 101112131415161718 
19 1A 181C 1D 1E 1F 202122... 

Identifier: A label, or the name of a variable. 
Iff: If and only if. 
Index: A variable which usually points to an 

entry in a table or list. 
Index Register: A processor register which is 

used to access tables and lists in memory. 
Indirect Addressing: Referring to a variable 

which actually contains the address of 
another variable. 

Input: To get data into the computer. 
Instruction: A step the computer can perform. 

Integer: A whole number. 
Intermediate Code: A special kind of object 

code which cannot be run directly on the 
computer, but must be interpreted. 

Interpreter: A program which examines 
source code a line at a time, decides what it 
means, and then does it. Compare with 
compiler. 

Interrupt: To electronically drag the computer 
away from what it is doing in order to 
respond to some time-critical situation. 

I/O: Input/Output. 
Jump Instruction: Normally, control proceeds 

from one instruction to the next, one after 
the other. A jump instruction passes 
control, not to the following instruction, but 
to some other. Jumps can be conditional. 

Kilo-: Prefix meaning one thousand. 
Kilobyte: 1024 bytes (Kbyte). 
Kilobaud: 1000 baud (kbaud). 
Label: A word which identifies the destination 

of a call or jump instruction, or simply identi-
fies some location in memory. 

Language: The set of instructions, and rules 
for stringing them together, which you use 
to instruct the computer what to do. 

Library: A set of programs, or sub-progams. 
Line Number: A number at the beginning of a 

line, which identifies it in a similar way to a 
label. 

Line Printer: A high-speed printer for com-
puter output. 

Link: Part of a data item in a list, which tells the 
computer the location of the next data item. 

LISP: A list processing language, much 
favoured by the artificial intelligence 
community. 

List: A sequence of consecutive data items. 
Load: To transfer some data or program into 

the computer memory. 
Locate: To "fix" a relocatable code so that it 

will only run if loaded in a particular location. 
Logical Device: A device as the computer 

"sees" it: what the computer regards as the 
"list device" may be one of several 
"physical devices", such as a line printer or 
teletype. 

Loop: To repeatedly execute a sequence of 
instructions; part of a computer program 
that is so executed. 

Machine Language: The binary codes the 
machine actually executes. 

Macro: A user-defined sequence of instruc-
tions which can be inserted anywhere in a 
program. 

Macroassembler: An assembler which can 
utilise macros. 

MBASIC: Microsoft BASIC; the BASIC used in 
the TRS-80, PET, Apple 11 and so on. 

Memory: Where the computer stores data and 
programs internally for fast acccess. 

Menu: A display which offers the operator a 
choice of several alternatives. 

Microcomputer: A small computer based on a 
microprocessor. 
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glonary 

Microprocessor: The central processing unit 
of a computer, built into a single silicon chip. 

Mini-diskette: A 51/4  inch floppy disk. 
MP/M: A multi-user version of CP/M. 
NAD: A name and address file maintenance 

program. 
Numerical analysis: The art and science of 

number crunching. 
Object Code: Machine code. 
Object File: A file containing object code. 
Object Module: An object file containing part 

of a program, ready to be linked to others. 
Octal: the system of counting to base eight, or 

grouping bits in threes. 
Offset: To load an object file somewhere it will 

not run, in order to edit or modify it. 
Open: To give the operating system the char-

acteristics of a file so that it can subse-
quently read or write it. 

Operand: The number an operator ( +, —, etc) 
operates on. 

all work. See Disk Operating System. 
Operator: An arithmetic function or some other 

function which alters variables. 
Optimization: Making a program work better 

(or faster, or using less memory). 
Output: What the systems produces. 
Packed Data: Data which shares the same 

address, and has to be unpacked before 
use. 

Page: A length of memory, typically 256 bytes. 
Parameter: A constant which sometimes has 

to be varied. 
Parity: An extra bit on the end of a character or 

byte for error detection. 
Pascal: A modern structured language which 

may eventually rival BASIC in popularity. 
Password: A secret word the system may 

demand of you before allowing you access 
to certain (or all) programs or data. 

Patch: A temporary (ha,ha) fix on a bug. 
Peripheral: A piece of equipment the com- 

puter uses, like a printer, disk drive, or 
modem. 

Peripheral Driver: A program which outputs 
data to a peripheral and controls it. 

Physical Device: See Logical Device. 
PIP: Peripheral Interchange Program. A CP/M 

utility for copying files between devices. 
P1.1: Programming Language /1. A good 

general purpose commercial language. 
Pointer: A variable used for indirect 

addressing. 
Polish Notation: A method of separating 

operators and operands; e.g. + 5 4 is Polish 
Notation for 4 + 5. 

Poll: To ask a peripheral if it requires service. 
Postfix Notation: Also known as Reverse 

Polish Notation, this is similar to Polish; 4 5 
means 4 + 5. 

Preprocessor: A program which does part of a 
job to make life easier for the program 
which follows; e.g. a macro processor 
before an assembler. 

Printer: Gets computer output down onto 
paper. 
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Priority: The resolution of which interrupt is 
serviced first if two should arrive at the 
same time. 

Process: A program. 
Program: A sequence of instructions which 

can be understood, and ultimately followed, 
by a computer. 

Prompt: A message asking the operator to 
supply information. 

Queue: A list in which entries are made at one 
end, and removed from the other. 

R/O: Read Only; cannot be overwritten. 
RAM: Random Access Memory. 
Random Access Memory: The computer's 

internal memory which is used to hold 
running programs and data. The computer 
can both write and read RAM. 

Read Only Memory: Memory used to store 
programs, which can not be erased or 
overwritten. 

Reader: Paper tape input device. 
Read/Write Head: The small coil which reads 

and writes on the surface of a disk. 
Reconfigure: To reorganise the I/O or other 

aspects of a system. 
Record: A set of related data items. For 

example, an employee's name, address, 
payroll number and pay rate would form a 
record. 

Recursion: The ability of functions in some 
languages to call themselves. 

Redundant: Not needed or taken for granted. 
Reentrant Code: Code which can be used by 

several programs simultaneously, keeping 
separate data for each. 

Register: A location in the processor capable 
of performing logical or arithmetic functions 
on the contents. 

Relocatable: Capable of being moved in 
memory. 

Relocatable Object Module: Part of a larger 
program consisting of many such modules, 
all linked together and located. 

Resident: Permanently in the system. 
Reverse Polish Notation: See Postfix. 
RPN: See Reverse Polish Notation. 
RUn: To execute a program. 
Save: To store a 'program on disk or cassette 

(particularly BASIC). 
Schedule: To decide at what stage a process 

should run (of an operating system).  
Screen: See CRT. 
Sector: A section of data on a disk. 
Simulation: Making one system behave like 

another. 
Software: Programs. 
Source Code: The original text form of a 

program. 
Source File: A file of source code. 
Source Language: The language the source 

code is written in, e.g. BASIC, Assembler, 
C. 

Sort: To arrange items of data in order. 
Spool: To output a file to a peripheral, usually 

either a printer or tape. 

Stack: A list in which both entries and removals 
are made at the same end. A micro-
processor usually has a hardware stack 
which is used to save subroutine return 
addresses, temporary storage of data, and 
to pass variables between subroutines. 

String: A sequence of characters. 
Submit: To put the system under control of a 

file of system commands. 
Subroutine: Part of a program which can be 

accessed from several points within the 
program. 

Symbol: The name of a variable or a location in 
memory. 

Symbol Table: A table constructed by an 
assembler or compiler to give the 
addresses of all variables and labels in a 
program. 

Symbolic Name: A label. 
System: A collection of hardware and soft-

ware, possessed of the property that the 
whole is greater than the sum of the parts. 

System disk: A disk carrying the operating 
system. 

Teletype: An electromechanical printer/-
keyboard. 

Timeshare: Running several programs on a 
system simultaneously. 

Track: The area under the read/write head 
during one rotation of a disk. 

Transfer: To move data. 
Transient: A program that is only in memory 

for a short time before being overwritten. 
Often, the only program that is not a 
transient is the operating system. 

Tree: A list in which each data item may refer to 
several others. 

TTY: See Teletype. 
Unix: A multi-user, multi-tasking, multi-

programming operating system, expected 
to appear on microcomputers before long. 

User: One of the people connected to the 
computer. 

Utility: A program of use to most users. 
Variable: Named quantity that can take on 

different values. 
Verify: To check that data written on a disk or 

tape can be read again correctly. 
Warm boot: To reload the operating system a 

second or subsequent time. 
Word: The amount of data fetched from one 

memory location. Typically one byte, but 
can be two on recent processors. 

Word Processor: A system for manipulating, 
editing, printing and formatting texts files. 

WordStar: A proprietary word processing 
program. 

Write Protect: To remove the cover from the 
notch in a floppy disk so that it cannot be 
written on. 

Zilog: Manufacturer of the Z-80 and Z8000 
microprocessors. 

Z80: A popular 8-bit microprocessor. 



OSBORNE 

64K BUSINESS COMPUTER 
Fits under an airline seat 

ONLY 
S2595 

Inc. Tax 

FREE PROGRAMS 
• Supercalc — (Financial Modelling), 

Budgets, Cost Sheets, Engineering. 
• Wordstar— Word processing. 
• Mail merge— Automatic letters. 
• C Basic — Compiled language. 
• CPM — Standard operating 

system. 
• M Basic — Microsoft Basic & 

manuals. 

itSOSBORNE OPTIONS 
(1) Ten Megabyte Hard Disk 53950. 
You save S3570 on Corvus Type Disks. 
(2) Accounting packages to take 
advantage of Hard Disk. Famous IMS 
Stock, Debtors, G/L. 

STOP PRESS: 

ma 

• Financial Accounting 
• Do it yourself Databank and 
Business Forms Program. New 
Versaform program for Apple III 
allows you to easily design yc:ur 
own stock, invoicing record keeping. 
• New this month — 
Micromodeller for Apple III. 
	dift Apple Computer 

ID Authorised Dealer 

CALL AT 
COMPUTER GALERIE 

66 Walker Street 
NORTH SYDNEY 929 5497 

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 $20) — see MiCC ad this is-
sue. NZ: Surface mail $A30; airmail $A40. Al-
low up to eight weeks for subscription 
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 
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. 

advertber5 index 
AED 	 93 
AWA 	 8 
Archives 	 BC 
Archive Computers 	 9 
Ampec 	 49 
Applied Technology 	  14, 15 
BS Microcomp 	  59 
City Personal Computers 	  17 
Classifieds 	  52 
Commodore Information Centre. 	 27 
CompuStat 	  10 
Computer Galerie 	  98 
Computer Imports 	  76 
Computer Wave 	  18 
CPU Applications 	  92 
CPU Computer Centre 	  91 
Customized Technology 	  70 
Cybernetic Systems 	  74 
Damar 	  18 
Dicker Data 	  5 
Direct Computer Retail 	  87 
Dick Smith Electronics 	  50, 51 
Gammon & Gobbett 	  13 
Hitachi 	  IFC 
Imagineering 	  73,75 
Integrated Information Systems 	 80 
Logic Shop 	  63 
Lothlorien 	  11 
Market Directory 	  97 
Mi Computer Club 	  81, 82 
Microcomputer House 	  53 
Microsoft 	  23 
3M Australia 	  31 
Microvisions 	  13 
NECISA 	  41, 67 
John F Rose 	  68 
Ribbons Galore 	  12 
SCOLA 	  12 
Seahorse Computers 	  10 
Sharp 	  19 
S.I. Microcomputers 	  IBC 
Six-S Business Advisory 	  16 
Software Source 	  83 
Systems Software 	  16 
Victoria Park Computers 	  92 

your computer 
5ervice5 



s.i. microcomputer 
products pty. ltd. 
H.O. MANHATTAN CENTRE 
CNR WALKER & MOUNT STS, 
NTH SYDNEY, 2060. (02)9223977 

CANBERRA 4744164 
MELBOURNE 26-5522 
BRISBANE 397-7322 

...describing the price 
performance leaders in 
table top computers. 

Owning an SX from IMS 
International is ajoy no matter which 
model you choose. 

Both give you Winchester perform-
ance and a lot more. 

Our 5001) SX table top computer 
features dither a 5.5 or 11MByte 
Winchester subsystem, plus one or 
two 5W floppy drives. 

And our 8000 SX offers a 10, 20 
or 40 megabyte Winchester, plus one 
or two 8" floppies, and a 17 megabyte  

incremental cartridge tape drive 
subsystem. 

Both high performance Winchester 
subsystems deliver awesome speed 
— ten times faster than floppies, 
on the average. You can load a 20 
KByte system program in less than 
a second. 

More importantly IMS systems 
are engineered for reliability, so 
downtime won't take away the gains 
Winchester technology brings. 
They're strictly business, from their 
metal-not-plastic cabinets to their 
test-don't-guess circuitry. 

And with our full 2-year warranty, 
you have it in writing. 

Software for the SXs includes 
either single user, or our new 
high performance multiuser/ 
multiprocessor operating sys-
tems, plus BASIC, FORTRAN and 
COBOL languages, and a host of 
compatibility-tested application 
programs. 

Ebr complete information and 
specifications on the 5000 SX and 
8000 SX, along with the location of 
your nearby IMS International dealer, 
just contact us. 

INTERNATIONAL 
COMPUTERS 
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the Heart 
of the 

Microprocessor 
World's 

Best Multi-User 
System... 

v.D12COW 51AV 
MULTIPROCESSOR 

AC !ION COMPU1 Crl C111 E 11f11151".t 	Pneaukoln.Calilot.on 
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The ACE DISCOVERY MULTIPROCESSOR dedi-
cates a complete 64K Z-80 Distributed Processing single 
board Computer, the dpo4/10'" to each user. An ex-
panded DPC coordinates all of the system activities. 

Multiuser mainframes with 192K ram start at 
under $6600 The 64K dpo-180' is priced at 
$1424 Immediate delivery. A complete line of 
standard peripherals including a 33M byte hard 
disk subsystem can be supplied on request 

Dealer and OEM inquiries are invited. 

Our Distributed Processing Oper-
ating System, dpc/os©, resides in 
the Service Processor, establishing a 
CP/M environment for each user 
and managing access to the shared 
system resources. Multiuser facilities 
are provided for print spooling, for 
interprocessor communication and 
for private, public and shared-update 
files. Several processors can be em-
ployed concurrently by a single user 
via the enhanced batch submit facil-
ities. And with DISCOVERY all 
CP/M compatible programs will 
execute without modification, thus  

The ACE 64K Distributed Process-
ing Single Board Computer, the 
dpc-180-  gives the DISCOVERY 
MULTIPROCESSOR its own unique 
architecture. One DPC is dedicated 
to each user providing exclusive use 
of the onboard Z-80, 64K ram and 
serial I /O. Access to the shared 
resources is provided by an ex-
panded DPC used as a Service 
Processor. Additional users can be 
added at any time by simply inserting 
additional DPCs, into the standard 
S -100 bus — up to a total of sixteen 
user processors in a single chassis! 

The dedicated power of this complete single board computer is provided to 
each user, making the DISCOVERY MULTIPROCESSOR unique among 
multi-user systems. With the power and expandability of distributed process-
ing • With the economy of shared peripherals • With the flexibility of shared 
and private files • And all of this with full CP/M* and S-100 compatibility. 

Multiprocessing Software Multiprocessing Hardware 

protecting your software investment "CP/M is a registered TM of Digital Research, Inc. 

DISCOVERY has been proven in installations throughout the World. 
If you need the Power of Multiprocessing ... it's time you discovered us! 

archives computers (aust) 
HEAD OFFICE 163 Clarendon St., Sth. Melbourne, Vic 3205: Tel (03) 699 8377 Telex ARCAUS AA39388(Melb.) 
SYDNEY OFFICE 59th floor MLC Centre, Martin P1. NSW, 2000.Tel 235 1151 or 1141 Telex COHQ AA73114 (Sydney) 



DICK SMITH 
Electronics Ti 
SYSTEM 80 

Australia's fastest 
selling computer 

NOW A NEW MODEL WITH EVEN 
MORE FEATURES AT A LOWER PRICE! 

AUBURN 648 0558 	9 MELBOURNE 67 9834 
BANKST Sq 707 4888 • COBURG 383 4455 
BLAKEHURST 546 7744 * RICHMOND 428 1614 
BONDI JNC 387 1444 9 SPRINGVALE 547 0522 
BROADWAY 211 3777 * GEELONG 78 6363 
BROOKVALE 93 0441 • FRANKSTON 783 9144 
CHULLORA 642 8922 • BURANDA 391 6233 
GORE HILL 439 5311 	11 CHERMSIDE 59 6255 
NORTH RYDE 888 3200 • ADELAIDE 212 1962 
PARRAMATTA 683 1133* ENFIELD 260 6088 
SYDNEY 290 3377 	• DARLINGTON 298 89/7 
TIGHES HILL 61 1896 • HOBART 31 0800 
WOLLONGONG 28 3800 1111 PERTH 328 6944 
TAMWORTH 66 1961 • CANNINGTON 451 8666 
FYSHWICK 80 4944 •

•
•
•
•
•
•
•
•
•
•
•
•
•
•
  

ANCHOR-STAT 1150 X 1350 mm 
COMPUTER CHAIRMAT for 

STATIC-CONTROL U 
COMFORT and EFFICIENCY 

Simply place the ANCHOR-STAT 
mat under your chair 

for PRICES, BROCHURES & DETAILS 
SYDNEY (02) 683 3469 
MELBOURNE (03) 720 1277 

HERITAGE TRADING COMPANY 
7 Gibbons Street 

Carlingford NSW 2118 

FRONTIER 
SYSTEMS 
Software support for IBM, 

Panasonic and Sorcerer Computers 

SEND FOR FREE CATALOGUE 
P.O. BOX 107, 

HABERFIELD 2045 

INSTANT ROM LET'S YOU TURN 
YOUR COMMODORE OFF WITHOUT 
LOSING 
MEMORY 

FROM 

147 

416 LOGAN RD. (Pacific Hwy) 
STONES CORNER, BRISBANE 

P.O. BOX 274, SUNNYBANK 
ELECTRONICS 	OLD, 410947)397 0808, 

397 0888. TELEX AA4081 1 

SA/ 

GREAT VALUE 
Make the most of your Apple with a versatile 
EPSON printer Type III 
Unbeatable prices for EPSON'S: Shipped 
to anywhere in Australia or overseas. 
Prices from $730 + SIT. A wide range of 
Atari, Apple and Commodore software 
available. NOW STOCKING 

SEIKOSHA PRINTERS 

COMPUTERWARE 
305 LA TROBE STREET 

MELBOURNE 3000 (03) 602 1006 

BASIC PROGRAMMING 
LESSONS 

BY COMPUTER COGNITION 
Each student at the course has 

constant hands-on experience with 
an Apple II computer. $35 for 

Course (7 lessons approx 1 hr per 
class). Classes held at 

Computerland Parramatta. 
Phone Colin Legg (02) 683-3199 

COMPUTER GINEERING 
EFFICIENT REPAIRS: In workshop or ON SITE 
PERFORMANCE UPGRADES: Storage/speed doublers, graphics 
CUSTOM DESIGN: What you need but cannot find. 
SPECIALISTS ON: TANDY products (TRS-80,MOD 1, 

DICK SMITH products 
DISK DRIVES of all sorts and sizes 

- We do not remove Mod's. 
- We solve problems where others have failed. 
— Enquire about our range of products and prices. 

LE)  APPLICATIONS-j 	(02) 93 5561 
P.O. BOX W116 WARR INGAH MALL 2100. 

650 P1TTWATER ROAD, BROOK VALE. 

* 5 models 
* from $ 75.00 
* up to A3 size model 
* foot control standard 

with all electric models 
* swivel action and ilium-

nation with some 
models 

* options include 
magnification and two 
way batch holder 

Add to your efficiency contact 

N S W COMMERCIAL EQUIPMENT 

106/244 Allison Rd. (02)3987860 
Randwick, NSW 2031 (02)3890157 

13IFITRI  
sinew ra :**/ 

HANDS FREE 
TEXT ENTRY 

AID 

 

EASY GAMES 
B-1 NUCLEAR BOMBER $21.50 
You are the pilot of a B-1 bomber on a mission 
over the Soviet Union. You must fly through stiff 
Russian defences to the target city. bomb it and re ,  
turn home. Your computer controls the Soviet MIG 
fighters and surface-to-air missiles. You must rely 
on your electronic counter measures and self-de-
fence missiles. 

TRS-80-16K, PET 16K, APPLE II, 
APPLE SOFT. 

Send for a list of computer 
and board games today. 

573 Dean Street, Albury, 2640. 
Phone (060) 21 3670. 

•: 

SOFT—StAIFIP 
Exchange original programs for as little as 

25% of their retail value. Programs 
available for all popular computers, 	1 

particularly — SYSTEM 80 • TRS 80 1 
APPLE • SORCERER 

ASK ABOUT OTHERS 
	

1 
We have ... UTILITIES, EDUCATIONAL, 
BUSINESS & GAMES PROGRAMS. 	1 

Write to — 
SOFT-SWAP 

666 Gympie Rd, Lawnton, Qld 4501 
Ph: (07) 205-6241 

 

  

 

Sydney's only store devoted 
to computer supplies 

NOW STOCKING 

3M 
MICRO COMPUTER 

Call in for demonstration 

 

 

Office Updates 
45 ERSKINE ST., SYDNEY. 	Telephone: 29 1991 
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