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since its introduction 
only a few months ago, the 
Peach has taken the micro 
market by storm. 

Peach dealers are con-
vinced this is easily Aus-
tralia's best value in compu-
ters. No other system has 
our quality, our reliability, 
our features, our value for 
money and fantastic busi-
ness and leisure software. 

Peach outperforms the 
"Games Computers" with 
games, but also outperforms 
the business competition at, 
typically, a fraction of their 
price. 

Inexpensive emulation for 
almost any brand of main-
frame. 

4  Business software second to 
no other small computer sys-
tem including: integrated 
financials, advanced word 
processing database and Pro-
Cale visual calculator. 

6  New, total hardware support 
program. 

♦ New, improved documenta-
tion, of all types. 

♦ Joysticks with highest speed 
and resolution in the in-
dustry. 
HIDRAW creative light pen 
system. 

♦ Brilliant new printer range. 
♦ Unique new pocket floppy. 

. CP/M with 64K and special 
controller. 
LEVEL IV. 16 Bit upgrade 
cards (8088, 128K addressable 
by both CPUs and MS DOS). 

♦ PEACH PLUS — Peach Basic/ 
Flex/OS9/SS-50 on a single 
card. 

* Complete prototypes now demon-
strable, commercial inexpensively 
priced quantities available soon. 

I 
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Win, win, win! We have two 
competitions for you this 
month. You could win Arfon 
Expansion for your VIC —
$1100-plus worth — just by 
filling out the coupon, on 
page 18. The TRS-80/System 
80 fans can improve their 
software library in the other 
competition, on page 81. 

NEC's Advanced Personal 
Computer — reviewed sep-
arately on page 24, it is also 
just one of the new-
generation machines sur-
veyed in our special exami-
nation of the 16-bit 'wave' 
currently sweeping the 
micro world. That story's on 
page 20. 

special 
5 
Take A Trip! 
Join Bill Bolton on Your Comput-
er's tour of the USA, and visit one 
of the micro industry's most 
important ever happenings — 
CP/M '83. 

20 
16-Bit Computing 
Your Computer Special Survey 
of the latest 'micro revolution', 
the 16-bit machines. Are they 
ready to take over yet? Perhaps 
not... 

neco5 

6 
Your Computer News 
Our roundup of the latest in soft-
ware and hardware, new and 
upcoming releases and happen-
ings in the world of micro-
computers. 

Feature5 
18 
Be A Winner! 
If you're into Commodore VICs, 
or would like to be, this is the 
place to start. You can win 
$1100-plus worth of expansion 
add-ons to boost the VIC's power 

28 
More Communications 
A brief second part of our com-
munications analysis, where Les 
Bell looks at the problems of 
micros talking to mainframes. 

30 
Intro to Logic 
Get out your soldering irons —
it's time for some hardware-
oriented tutorials. Here we set 
the scene before taking the 
plunge (next month, we hope...) 
into a real build-it-and-see 
project. 

81 
Win TRS-80 Software! 
Tandy TRS-80 and Dick Smith 
System 80 owners won't want to 
miss this chance to win $150 
worth of software of their own 
choice from Compshop Aust-
ralia's catalogue — it's probably 
the easiest competition we've 
ever run. 

For beginner5 
54 
BASIC For Speedfreaks 
Graduating beginners can take 
some tips on producing tight, effi-
cient code from a self-confessed 
speed-lover. 

76 
BASIC For Birdwatchers 
Les Bell's tutorial delves into arti-
ficial intelligence with a version of 
an old favourite, Animals, to illus-
trate the point. 

bu5ine55 
40 
Supervyz Your Office 
If your office staff is likely to 
become distraught when con-
fronted with the bare bones of the 
CP/M operating system you can 
hide it from them, and make their 
lives a lot easier, with this menu-
driven 'interface' software. 

44 
Microsoft's Multiplan 
The new generation in financial 
planning packages? Author Pe-
ter Sandys thinks so — he says 
Multiplan makes it even easier 
for the executive to take advan-
tage of the incredible power of 
microcomputers. 

82 
Case History 
Where did all the money go? A 
user tells his story of how he 
turned his micro from an expen-
sive book-end into a useful busi-
ness tool. 

education 
48 
Teach It To Teach 
Dr John Barrett returns with a 
'different' educational pro-
gram — one that encourages the 
user to discover the answers, 
and the reasons behind them. 

revieco5 
24 
NEC's Headache Relief 
Nippon Electric Company's new 
'Advanced Personal Computer' 
(APC — if you must...), one of the 
new wave of 16-bit machines, re-
ally is advanced. Another en-
couraging sign from Japan. 

38 
Eight AND Sixteen! 
For those who want to join the 
16-bit push without abandoning 
their current libraries, we look at 
the Godbout Compupro 8085/88 
dual processor board, a true 
state-of-the-art design. 

60 
Complex Multiplex 
It's not your everyday, run-of-
the-mill piece of hardware, but 
for its special applications God-
bout's S100 multiplexer, the 
MPX-1, is fascinating. 

71 
Fujitsu's Flyer 
High-speed correspondence 
quality printing isn't a dream, as 
Fujitsu's 80cps daisywheel 
proves. 

74 
Classy Combo 
Apple word processing has been 
made easier with the teaming up 
of two internationally successful 
Australian companies. The 
Zardax/Vision-80 package looks 
like a winner. 

80 
Penetrating Tandy 
Rod Stevenson reviews one of  

the current 'hot' games for the 
TRS-80 and System 80 — and 
you'll find some answers in here 
that could help you win the $150 
worth of software in our com-
petition. 

department 
35 
Text File 
Your words, our pages... 

88-96 
Popular Systems 
Individual columns devoted to 
the popular systems, including 
our latest additions, the Micro-
Bee and the Hitachi Peach. 

3 



editorial 
IN THE midst of the 'bottom-of-the-harbour' tax evasion 
scandals, this may not seem like an opportune time to 
have a whinge about tax. However, needs must... 

The current situation with regards to sales tax on 
software is ridiculous. Senator John Siddons (Austra-
lian Democrats, Victoria) has pursued the matter in 
Parliament, and is not satisfied with the reply he re-
ceived from the Treasurer. 

To quote a letter we have received from Senator 
Siddons: "I have been told since this question was 
asked that there are a number of problems with fool-
ishly arbitrary customs duties on computer software, 
disks and cassettes. I am seeking more information on 
this subject and will have a Bill prepared to amend the 
Customs Act and any necessary regulations to clarify 
and simplify this appalling mess. 

"I have already had prepared a Bill to exempt com-
puter software from sales tax. The question has now 
arisen whether the Bill ought to apply to all com-
puter software, or only that produced in Australia. 
Any feedback you can provide would be most helpful. 
I am seeking the industry's reaction and will act 
accordingly." 

I should imagine that Australian software authors are 
finding themselves in a bind over this topic; program-
mers are amongst the biggest consumers of software, 
particularly in the microcomputer systems software 
area. 

Personally, I'm all for a tax on computer games, re-
gardless of country of origin, on the grounds that they 
are totally anti-productive and probably cost the soft-
ware industry a fortune already. 

However, when it comes to more useful software, the 
philosophical arguments can rage at length, with good 
points on all sides. I've been debating this topic with 
myself for a couple of weeks now, but perhaps I'm just 
not a political enough animal to come to a clear conclu-
sion (although I do know I resent paying sales tax, full 
stop). 

Interested people in the industry should send their 
comments to Senator John Siddons, Commonwealth 
Parliament Offices, 400 Flinders Street, MELBOURNE 
VIC 3000. 	 • 
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VISIT 	 
The CP/M Event Of The Year 

Join Your Computer's Tour To: 

CP/M '83 is: The biggest-ever assembly of CP/M-related hardware, software and people. Organised by Digital 
Research, and presided over by the man who wrote CP/M, Gary Kildall, this conference and show will be entirely 
devoted to the furthering of CP/M development and value to the user. You'll be able to find out anything you've ever 
wanted to know about CP/M, and see all the new releases and upcoming advances. 

CP/M '83 is: A vitally important— and interesting — event for anyone involved in CP/M. It will be of particular benefit to 
dealers and salesmen who have found themselves throwh in at the deep end with the recent upsurge in CP/M 
implementations. 

CP/M '83 is: A tax-deductible business trip for those who make their living out of microcomputers, as is the Study Tour 
we will conduct, for those interested, after the 'Main Event'. 

CP/M '83 is: On soon, so you have to act NOW! We'll be leaving for San Francisco around January 18. 

TOUR PRICE 

$1550* 
Join one of Australia's most informed 
CP/M'ers, YC columnist Bill Bolton, 
who will lead the tour, conduct an in-
depth post-conference debriefing, 
and take those interested on a further in-
dustry study tour, visiting such places as 
the Osborne factory and Digital Research 
itself. 

PLUS: 
This is no follow-the-leader, never-stray 
trip. You'll have to leave Australia on the 
same flight, but after that your time is your 
own if you choose to leave the group. 
Return flights are entirely optional — you 
can go your own way, or select one of our 
alternatives: The study tour; a break in 
Hawaii; or a family trip to Disneyland! 

• Basic price ex-Sydney, includes return air fare and accommodation in the 
Sheraton Palace, a first-class hotel just a few blocks from the exhibition 
centre. Optional extensions to the tour will be at extra cost, to be advised in the 
detailed information we will forward to those who send in the accompanying 
coupon. 

For further details, cut out this coupon (or copy it) and return 
it as soon as possible to: 

Your Computer CP/M '83 Tour 
PO Box 21 WATERLOO 2017 

or phone Joy Quinn on (02) 662-8888. 

* YES, please, tell me more! I want to keep right up with what's 
happening in the microcomputer world, so send me the de-
tails of: 
❑ Conference/Show Tour: For those who want to be out and back 
within a week — or do their own thing after the show — the 
basic trip outline. 
❑ Show and StudyTOur: We're in the process of arrangihg visits 
to Osborne, Digital Research, Silicon Valley (of course!), and 
others. This, too, will be tax deductible for the business 
tripper. 
❑ Business and Pleasure: Wind down — and be the envy of your 
friends — with a spell ih Hawaii on the way home. 
0 Family Fun Tour: Take the family along (they'll have 
plenty to do in the short time you're at the show), and after-
wards head off to Disneyland. A week in Hawaii on the way 
home wouldn't lose you any points, either... 

Name: 	  

Company: 	  

Address: 	  

Postcode: 	 Phone: 
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Kaypro Storms Ahead 
AUSTRALASIAN distributor 
President Office Machines 
says the first two 100- 
machine shipments of its new 
Kaypro II portable computer 
(announced last month in 
Your Computer) sold out be-
fore they arrived. 

President claims the 
Kaypro is generating better 
dealer response than the 
Osborne 1, which it launched 
here in February before 
Osborne established a local 
operation. 

The $2990 Kaypro fea-
tures an 80-column, 22cm (9-
inch) screen and double-
density disk drives. It comes 
with the CP/M operating 
system and four applications 
packages as standard. 

Other software already av-
ailable for the machine 
includes accounting and 
packages for doctors, 
dentists, real estate agents, 
farmers, dieticians, hotel 
owners and payroll oper-
ators. 

President has also obtain-
ed Australian rights to a new 
database package called 
GBS (General Business Sys-
tem), and is making it avail-
able for the Kaypro as well as 
most other CP/M machines. 

The package is said to rival 
market leader Ashton-Tate's 
superb dBase II. 

GBS claims several file-
handling advantages like: the 
ability to work with three files 
simultaneously; use of up to 
10 indexes at a time; data 
files can span four disk  

drives; reports can use multi-
ple lines for each record; 
compact indexes; and GBS 
need not be resident on disk 
to run applications programs 
developed under the system. 

It comes in four separate 
modules: GBS, the main 
package, for $300; Quick-
gen, similar to dBase's Zip 
screen/command file gener-
ator, for $125; Reportgen, the 
report generator, for $150; 
and Menugen, which will tie 
all the programs together and 
allow full menu-driven opera-
tion, for $75. The prices inc-
lude sales tax. 

For further information, con-
tact President Office Machines , 
on (02) 476 2700 	 • 

Datakey Opening 
AT A time when many organi-
sations are tightening their 
belts, computer and office 
equipment supplier Datakey 
has gone against the trend. 

The company says the 
opening of new premises in 
Gladesville, NSW, confirms 
its choice of product and mar-
keting philosophy. 

Datakey sells and services 
Sharp and Hewlett Packard 
Computers, copiers and calc-
ulators. 

"Datakey has based its 
business and future on the 
sales and service of high qu-
ality products from manufact-
urers who are represented in 
Australia and back their pro-
ducts," Mr Mal Whelan, Data-
key managing director, said 
at the official opening. 	■  

New Intelligence Products 
INTELLIGENCE Australia, 
which already sells the popu- 
lar 	financial 	modelling 
package MicroModeller, has 
released two new products 
recently which will be of in-
terest to Apple owners. 

Linkline is a data communi-
cations package which can 
be used to capture files from 
mainframe systems and con-
vert them into a format suit-
able for processing by Pascal 
programs — specifically 
Micromodeller, one would 
presume. 

According to Roger Wal-
ker, Intelligence managing 
director, Linkline will enable 
executives to reap the bene-
fits of a financial modelling 
approach which combines 
both mainframe and micro-
computer power. 

Linkline will sell for approx-
imately $1500. 

Similarly associated with fi-
nancial modelling is a new 64 
Kbyte RAM card for the Apple 
which can be used to expand 
the Micromodeller sheet size 
to over 32,000 cells. A typical 
Extended Matrix System in-
stallation would cost around 
$900. 	 ■ 

Real Men Don't... 
SEAHORSE Computers' 
Keith Stewart livens up 
weekends at his Camden 
(near Sydney) shop by run-
ning zany competitions —
and this one he's decided to 
make public. 

Prompted by the interested 
generated by the book Real 
Men Don't Eat Quiche, he re-
cently started his customers 
and staff off searching for 
similar 	computer-related 
one-liners. 

He had the YC staff rolling 
around (laughter or horror?) 
when he opened his last con-
versation with us with the 
statement Real Men Don't 
Make Back-ups. He then 
threw in a few more like: real 
men have eight (or sixteen) 
fingers; real men remember 
telephone numbers in binary 
(one of his staff program- 

mers, who can never come to 
grips with the phone system, 
stated recently he'd be hap-
pier if it was all done in bi-
nary); real men prefer hex ap-
peal; and more. 

If you want to join in, Keith's 
offering a box of 10 diskettes 
to the best entry. Let's hear it 
from all the real men out 
there! 

Send your one-liner to 
Keith at PO Box 47, Camden 
2570, or send it in to us at PO 
Box 21, Waterloo 2017. 	III 

Sales Tax Eliminated? 
A DISPUTE between man-
ufacturers of computer soft-
ware and the Australian Ta-
xation Office would be resol-
ved if a Bill introduced by 
Senator John Siddons was 
passed. 

The Sales Tax (Exemp-
tions and Classifications) Bill 
1982 would remove sales tax 
on all computer software 
which originated in Australia, 
thus clarifying a situation in 
which some computer soft-
ware manufacturers had 
been paying sales tax and 
others had not, the Senator 
said. 

Senator Siddons, who is 
the Democrats' spokes-
person on Industry and com-
merce, said the Australian 
Taxation Office had been 
seeking up to three years' 
back sales tax from some 
software manufacturers after 
apparently re-interpreting tax 
law. 

"This retrospective sales 
tax is completely unaccept-
able. Although the industry 
accepts that its products are 
goods, and thus liable to 
sales tax, the Tax Office must 
clarify the situation before it 
again levies a sales tax on 
software. This Bill will give the 
tax people five years to work 
out exactly what they want to 
tax, since guidelines issued 
this year apparently did not 
meet the needs of the indus-
try," the Senator said later. 

Earlier, speaking on his 
Bill, he said the Australian 
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BUSINESS SOFTWARE FOR MICROS 
• DBASE II by ASHTON-TATE $650 

Relational Date Base Management System. 
 

• SUPERCALC by SORCIM 	 $295 
Electronic Worksheet. 

• PLAN80 by BUSINESS PLANNING SYSTEMS 	$295 
Financial Modelling System. 

• SPELLGUARD by I.S.A. $295 
Spelling Checker. 

 

• SPELLBINDER by LEXISOFT $425 
Word Processing. 

 

• MILESTONE by ORGANIC SOFTWARE $295 
Critical Path Analysis. 

 

UTILITIES 
• BADLIM by BLAT R&D 	 $75 

Eliminates Bad Sectors. A MUST for all disk media. 
• SUPERVYZ by EPIC COMPUTER CORP 	 $125 

Makes CP/M User Friendly. 

EXTRAS 
• VERBATIM DISKETTES and HEAD CLEANERS. 
• ACRYLIC LIBRARY BOXES FOR 50 FLOPPIES 

8" — $47.50, 51/4" — $37.50. 

*ALL SOFTWARE REQUIRES 8080/280 MICRO AND 
CP/M. SALES TAX NOT INCLUDED. CALL FOR 
INFORMATION ON THESE AND OTHER PACKAGES. 

COMPUTER 
SYSTEMS 
PTY. LTD. 

178 HIGH STREET, WINDSOR, VICTORIA 3181, AUSTRALIA 
TELEPHONE 529 3029 (ISD CODE 613, STD CODE 03) 

ROC KSO FT 
SOFTWARE 
FUNPAC  

❑ 
5 GAMES: INCLUDES 

FOR 1K RAM 	 INVADERS, CASINO, CLAY PIGEON SHOOT 

FUNPAC 2n GAMES: INCLUDES 
FOR 1K RAM 	I—I °P0KIES, ANAGRAM, MATCHSTICKS 

FUNPAC 3,3 GAMES.  INCLUDES 
FOR 16K RAM 	1--I 9 or 18 Ho LE VIDEO GOLF, NOUGHTS AND CROSSES 

Place X in box $9.99 Each including postage & packaging. 

Bankcard No. 	  Exp Date 	  
Name 	  
Address 	  

Signature 	  

FOR THE ZX81 

ROCKSOFT (03) 729 9647 
FREEPOST 129 YC, G.P.O. BOX 5194 AA. MELBOURNE 3001. 
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FROM YOUR LOCAL dapple DEALER 
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computer software industry 
was rapidly expanding and 
showed promise of becoming 
a major export earner. 

"It is an industry which is 
both labor and 'intellect' in-
tensive. The Australian 
Democrats believe it ought to 
be encouraged to the 
greatest possible extent with-
out imposing tariff or similar 
barriers. 

	

"Computer 	programs 
should be viewed as mech-
anisms for information trans-
fer and thus analogous to 
books and should thus be 
free from tax," he told the 
Senate. 

He later said that if the gov-
ernment wanted to tax soft-
ware, it should at least have 
the decency to recognise the 
importance of the industry 
and give it research and de-
velopment grants and other 

	

non-tariff aid. 	 •  

Apple Course 
SYDNEY'S City Personal 
Computers is introducing a 
range of computer courses 
geared to both the business 
and personal user of Apple 
computers. The first in the 
series will cover the popular 
VisiCalc program. 

The VisiCalc course is for 
beginners and intermediate 
users, the only pre-requisite 
being that the student has 
completed and understands 
the tutorial section of the Vis-
iCalc manual. 

The one-day course will 
cover such areas as im-
proved techniques of model-
ling, graphics and other in-
terfacing and expanded RAM 
modelling. 

Other courses to be an-
nounced soon will include 
Advanced Applesoft Prog-
ramming and Introductory 
Apple Assembly Language  

Programming. All will be held 
at City Personal Computers' 
new Crows Nest offices. 

Prices have yet to be final-
ised but a prospectus is being 
prepared for all of the 
courses and will be available 
from the city store, or from the 
Crows Nest store at 5/385 
Pacific Highway, Crows Nest, 
2065, telephone (02) 922 
3600. 	 IN 

Apple Software 
EIGHT new, independently 
developed programs for 
business, education, and the 
home are being offered by 
Apple Computer. 

Data communications, 
graphics, graphic drafting, 
and several educational 
programs are among the 
new offerings. 

Independently developed 
software programs are  

selected for publication by 
Apple's software evaluation 
group. The new selections 
comply with Apple's require-
ments for user-friendly, qual-
ity programs. 

The packages include 
three business applications 
programs which provide 
managers, drafters, graphics 
programmers, and architects 
with tools to expand produc-
tivity and increase efficiency. 

Comm-Pac is a data com-
munications program that 
enables an Apple II to com-
municate with other compu-
ters, time-sharing systems, 
networks, newswires, and 
other subscription services. 

Paralax is a collection of 
graphics utilities which lets 
the user develop and man-
ipulate high-resolution 
shapes for Applesoft basic 
programs. The Apple II prog-
ram allows the user to gener- 
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The 'BULLET' Single Board 
Computer. 

The Newsureekly for Microcomputer Users 

InfoWorld, the authoritative news weekly is now available in Australia, AIR 
freighted weekly from the USA. Many products and services advertised in 
InfoWorld are not found in any other publication. InfoWorld features numerous 
software reviews, trend spotting and the kind of information only a news weekly 
dedicated to microcomputers can offer. InfoWorld is a MUST for anyone who 
wants to be totally up to date in this fast moving industry. Archive Computer 
Services are proud to have been appointed Australian distributors for InfoWorld. 

PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE PRICES DO NOT INCLUDE SALES TAX 

Not even Superman is faster than 
this speeding BULLET! 
• FULLY ASSEMBLED AND TESTED. 
• 4 mhz Z-80 A. 
• 128k RAM configured as two 48k banks, a 16k block common 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 transfers. 
• 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 compatible). 
• 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 sensing 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 implemented. 
We can supply the 'BULLET' in a wide range of complete systems with 8" or 5" driver, terminals and dBASE printers. 

AUSTRALIAN DISTRIBUTORS FOR THE BULLET 

dBase II Demo $75 
dBase II Real $650 
Money Back Guarantee 
dBase II now comes with 
"Zip" screen and report 
generator. We use dBase II 
ourselves, highly recommend 
and support it. 

AUSTRALIAN DISTRIBUTORS 
FOR dBASE 

DEALER ENQUIRIES WELCOME 

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

Telex 44187 ARCHIV 
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WHO PUT 
THE EXTRA BYTE 

INTO APPLE II 
AND VISICALC 

1
1 

•  
MAGAZINE REVIEWS 

RATE IT No. 1 

• CALL A.P.P.L.E. 
"By far the best" 

• SOFTALK 
"This is the only 
board to buy, it will 
be tough to beat" 

• YOUR COMPUTER 
SEPT. '81 
"An Australian winner" 

• BYTE 
"Most impressed by the 
many things it does" 

your computer new) • your compute 

ate a shape, automatically 
copy it, change its scale, 
merge it with other shapes, 
rotate and animate it. 

Designer's Toolkit is a 
program for the Apple II that 
computerises the drafting 
table. Emulating pen, pencil, 
and brush on paper, Desig-
ner's Toolkit and the Apple 
Graphics Tablet let the user 
generate graphics for map-
ping, architecture, and 
drafting. 

To submit programs for 
evaluation by Apple, write to 
Software Evaluation, 2025 
Mariani Ave, Cupertino, CA 
95014, USA. 

Networking Computer 
SYDNEY-BASED computer 
manufacturer 	General 
Electronic Developments has 
introduced a powerful new 
networking computer system 
offering 'exceptional growth 
potential'. 

Designed as a true dis-
tributed computer system 
with a networking speed of 
800K bps, the Networking 
Computer is built up by termi-
nals each of which includes a 
64K microcomputer. 

The system can be ex-
panded to handle up to 25 
completely 	independent 
terminal/computers. Each of 
these branch computers may 
be equipped with its own 
printer and as many as eight 
20cm disk drives. 

Yet the initial installation of 
the system need only consist 
of a single terminal unit. This 
unit, as well as containing its 
own microcomputer, also 
housed the central data man-
agement computer. 

As each branch computer 
is added to the system it com-
municates with the central 
data management computer 
which controls the data traffic 
for the entire system. Central 
data storage — either floppy 
of hard disks — and over 30 
other individual peripherals 
including printers, readers, 
modems, and soon can also 
be connected to this data 
management unit. 

For further information 
contact General Electric De-
velopments at 396 Victoria 
Road, Gladesville, 2112. 
Phone (02) 816 2211. 	■ 

Osborne Batteries 
COMPUTER Products, the 
Western Australian parent 
company of Computer 
Country Holdings in Perth, 
has released an interesting 
new product for the Osborne-
1 computer: the 0-1 Battpak. 

The Battpak is a recharge-
able battery back up system 
for the Osborne computer. 

It features an LED display 
front panel to indicate both 
operational and power status 
of the unit. It incorporates a 
built-in electronic recharge 
circuit that allows for speedy 
'ideal charge' characteristics 
to ensure long battery life 
(approximately 4-5 years). 

Another feature of the Batt-
pak is that it has an automatic 
take-over facility that will 
power the Osborne immed-
iately the power is cut off, be 
that through power mains fai-
lure or merely by someone 
accidentally disconnecting 
the power source. 

The Battpak and further in-
formation are available now 
from Computer Products at 
128 Hector Street, Osborne 
Park, 6017. Phone (09) 444 
7431. 	 ■ 

Mitsui Keeps Diablo 
FOLLOWING detailed dis-
cussions held in Sydney late 
in August, US headquartered 
Xerox subsidiary Diablo 
Systems Inc has announced 
that the exclusive Australian 
marketing agreement held 
for its products by Mitsui 
Computer Products has been 
extended. 

Mitsui will therefore be the 
people to talk to about the 
new Diablo 620 low-cost 20-
25 cps printer, as well as the 
630 API (All Purpose In-
terface) printer, which is de-
signed to interface to most 
popular brands of personal 
computer. 	 ■ 



SUPA-HI-RES BASIC fully documented for the serious 
Enthusiast/Professional Programmer 	 $49.95 

Adds 16 HI-RES functions to any disk system automatically, 
links with any version of disk BASIC. 
Adds I1PLOT, HSAVE, HLOAD, HCOPY (print hard copy), 
VERSION, HELP "filename", PMODE, DMODE, LO RES, 
PROGRAM, HBLOCK, HINIT, HON, HREL, HXNT, PI (double 
precision) to any version of DISK BASIC 

Model I, Model III & system 80 versions now available 
Please add $3.00 P. & P. 

Please Note: TRS-80 Programming Service for TRS-80, MOD I, MOD 
Ill and OSBORNE will patch existing software or will write specific 
application programs - Sydney Metropolitan Area. Programmers have 
up to 20 years experience. 

Continued on page 15 
	 01101" 

THE DIFFERENCE IS —
OUR PRODUCTS WORK!! 

your computer new) • pour computer n 

ILEHEAD Pty Ltd 
P.O Box 215, Forestville 2087 

Phone: (02) 452 4435 
MAIL ORDER AND WHOLESALE ONLY 

Proudly announce 
PCG-80 SUPA-HI-RES BOARD $179.00 

The first fully software supported high resolution 
modification for TRS-80 & SYSTEM 80 microcomputers. 

• World-first!! 
• 256 programmable characters plus dot-addressa-

bility on one board! 
• Mix-n-match 10-res, hi-res & alphanumerics on 

screen! 
• Totally designed & manufactured in Australia, 

not a shoddy copy of an overseas modification. 
• No external wires or boxes. Fully contained in 

keyboard. 
• Uses no mainline memory - therefore no poss-

ible conflict with any existing software. 
• Plot any mathematical function in SUPA-HI-RES 

mode. 
• Sine waves, cirles etc in continuous fine-line 

graphics, and mix with "chunky" graphics 
and alpha-numerics on screen. 

PLUS - for the first time 
TOTAL SOFTWARE SUPPORT! 

SUPA HI-RES GAMES $19.95 
SUPA HI-RES CHESS 
CATACOMBS 	KRAZY KONG 
SPACE-SHOOTOUT CENTIPEDE ATTACK 
GHOST HUNTER 	all on easy-load cassette 

UTILITY SOFTWARE PACK $49.95 
Includes: Editor 

Loader 
Sample data files 
S "script" font 
Foreign language fonts 
(Ethnic word-processing now possible) 
Inverse alphanumerics 
HEX numbers 

10  

Fail Safe Memory 
SME Systems of Mitcham in 
Victoria has launched a 48K 
CMOS static memory card 
designed as a fail safe mem-
ory system that retains data 
when power is removed from 
the board. 

The board, the CRC-48, is 
designed for use in high 
speed 6-8 MHz computer 
systems. 

With full S100 Bus com-
patibility the CRC-48 fits in 
with other SME Systems 
S100 products. 

An on-board battery is 
used to retain power to the 
CMOS memory devices 
whenever the system is pow-
ered down for any reason. 

A major feature of the 
CRC-48 board is its excep-
tionally low power consump-
tion. In a power failure situa-
tion memory retention to a full 
complement of 6116 devices 
is typically around 250 hours 
on the inbuilt 30mA/hr 
battery. 

For further information con-
tact SME Systems at 22 
Queen Street, Mitcham, 3132, 
phone (03) 874 3666. 	■ 

Gremlins Again! 
WOW! THE gremlins really 
got to the listing of Steve 
Zanker's Apple Disk-to-Tape 
copy program last issue. The 
five pages of printout, it 
seems, were thrown up in the 
air and laid down as artwork 
in the order they fell... 

Despite the 'incredible 
jumping line numbers', how-
ever, there is only one line  

likely to cause problems —
the third physical line of print-
out in line number 10060 
should actually be part of line 
30640. 

Otherwise, if you type the 
program in exactly as it ap-
pears it will work anyway, as 
BASIC will put our wrongs 
right by getting it back into 
order. 

It was all the office idiot's 
fault, and he has been suit-
ably chastised. We're very 
sorry.... 	 ■ 

Little Big Board 
AED Microcomputer Pro-
ducts has been made the 
sole NSW distributor for the 
Little Big Board man-
ufactured in Melbourne by 
Pulsar Electronics. 

This card implements all 
the electronics for a complete 
64K disk-based microcom-
puter system. To implement a 
turnkey system all that is re-
quired is one of these cards, 
a power supply, a serial 
terminal, and a disk drive. 

The Little Big Board pro-
vides a 4MHz Z80 CPU, 64K 
RAM, two serial ports, 20cm 
and 13cm double density 
disk 	controller, 	battery 
backed up real time clock 
calendar, interrupt tick clock 
for multi user and network 
systems, and complete imp-
lementation of the STD Bus 
signals. 

The disk controller pro-
vided can offer up to 1.2 
megabytes of storage per 
double sided 20cm drive. 

The industry accepted 
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CP/M disk operating system 
is available for this card as 
well as MP/M. AED will soon 
be making its MULTI/OS 
multi-user operating system 
available for the card thus 
both CP/M and Cromemco 
CDOS compatibility will be of-
fered in the multi user system 
while offering a CP/M trans-
ient program area of 56K 
which is able to run any 
CP/M program that will fit on 
a 64K CP/M single user 
system. 

For complete technical in-
formation contact AED at 
130 Military Road Guildford 
2161, telephone: (02) 681 
4966. 

Learning Bee 
APPLIED Technology was 
awarded a contract to supply 
the Microbee computer to 
NSW schools in April of this 
year. 

The Microbee is now being 
offered to all schools with a 
unique purchasing opportun-
ity called the 'Learning Bee'. 
The package consists of 
Microbee 16K computer, a 
black and white monitor, cas-
sette recorder and Educa-
tional software pack of cas-
settes complete for $399. 

Applied Technology is cur-
rently mailing the offer to all 
schools with a limit of five 
systems per school. The offer 
closes in November. 

The Microbee is man-
ufactured by Applied Tech-
nology in Gosford, NSW, and 
over 2000 Microbees have 
been sold in Australia to date. 

For more information ab-
out the Microbee or the 
'Learning Bee' offer, contact: 
Tim Bennett, Educational  

Products Manager, Applied 
Technology Pty Ltd, 35 Dick-
son Avenue, Artarmon NSW 
2064, or phone (02) 439 
2322. 	 • 

Computer Set 
The Biggest 
THE largest computer instal-
lation in any school in Aus-
tralia has recently been es-
tablished at Brcadmeadow 
High School, installed by 
Computer Cellar at the end of 
July. 

The mathematics master 
at the school, Mr J McNally, 
said the 15 Apple II comput-
ers would be used in a 
number of areas including 
maths, science, commerce 
and industrial arts as will as 
for remedial teaching with 
slow learners. 

The installation was made 
possible with a $33,000 grant 
under the disadvantaged 
schools program. 

Computer Cellar is at 136 
Maitland Road, Mayfield. 
Phone 67 5700. 	 ■ 

Multi-Interface Printer 
ALMER Distributors of 
Oakleigh has launched the 
Brother EM-1 electronic type-
writer, which can be connect-
ed with most microcomputers. 

The EM-1 can be linked to a 
processor through a standard 
RS-232S, Centronic or IEEE-
488 interface. 

This interface modification 
to the Brother is performed 
exclusively 	for 	Almer 
distributors. 

The EM-1 can be used 
either as a letter quality 
printer or as a stand-alone 
electronic typewriter. 	• 
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The Vision 80 video card is an easy yet sophisticated way 
to enhance the performance of your Apple II Computer. Just 
plug it in and immediately your Apple II will display a full 80 
column, x 24 line screen.  

The Vision 80 is compatible with existing Apple II BASIC 
software and provides enhanced screen performance with 
programs written in BASIC, PASCAL, FORTRAN, CP %M 
(MICROSOFT) and ASSEMBLER. 

And the Vision 80 enables your Apple II to be used as a 
true intelligent terminal to mainframes and communication 
facilities.  

Compatible with most good word processors, including Zardax 
and Wordstar.  

A superb set of 128 upper and lower case characters in a 
9x 11 dot matrix, including 3 dot descenders. Shift and shift lock 
for upper and lower case. 'Source switches both hardware and 
software between 40x24 and 80x24 screen.  

Plus: Now includes  —  UTILITIES DISK BASIaS, 
DIAGNOSTICS, CHARACTER SET EDITOR AND DEMO 
PROGRAM. Supports PASCAL key press & type ahead buffer, 
graphics character set & underline set.  

Plus: Now available — VISICALC in 80 column with 
full upper and lower case with 24 column on screen display.  
DISTRIBUTED BY:  
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(02) 350 3011 
22 SIR JOHN YOUNG CRES, WOOLLOOMOOLOO 2011 

OR 
AVAILABLE AT YOUR LOCAL APPLE DEALER NOW 
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Verbatim is committed to offering 
customers the very best removable 
magnetic storage media. Our line of 

highest quality magnetic storage 
products extends to virtually all 

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

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

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

standard for excellence. 

Here's to 
longer life with 

Datalife 
from Verbatim.  

magmedia 
MAGMEDIA SERVICE 	HIE CUSTOMER FIRST 

SYDNEY BRISBANE MELBOURNE 
(02) 428 1100 (07) 2291941 	(03) 699 9688 

CANBERRA 
(062) 48 6751 

HOBART 	PERTH 
(002) 34 4522 	(09) 328 3311 

Sorcerer Upgrade 
PJB Systems (Box 252, 
Forestville NSW 2087) has 
announced a new upgrade 
for the Exidy Sorcerer. 

By replacing a ROM in the 
Sorcerer, the upgrade pro-
vides automatic disk boot on 
power up or reset, single key-
stroke entry to monitor or 
BASIC ROMpac from moni-
tor or disk or standard BASIC 
and full use of 48K of memory 
with the standard BASIC 
ROMpac. 

The upgrade is available 
for both Micropolis and Exidy 
FDS drives; further details 
are available from PJB Sys-
tems, which also sells a large 
range of Sorcerer hardware 
and software. 	 ■ 

New Apple System 
COMPUTER Galerie of 
North Sydney is expected to 
release a new Apple system, 
called the Apple GX. 

This is intended to be an 
executive computer and is 
aimed specifically at the of-
fice market. The major be-
nefit will be the provision of 
programs for immediate use 
in a single package. 

Computer Galerie is cur-
rently finalising an agree-
ment with one of the world's 
largest semiconductor man-
ufacturers, to provide the in-
tegrated printer. The hard-
ware will have 76K of CPU 
memory as a basic starting 
point. 

A special rental arrange-
ment has been reached with 
Australian Guarantee Corpo-
ration where by the Apple GX 
can be leased at $236 per 
month with a 10 percent re-
sidual payment over four 
years. This arrangement al-
lows full tax deductibility of 
payments and a claim for the 
federal 	 investment 
allowance. 

The system will be able to 
be expanded to four million 
words of storage with up to 
five terminals. 

The release date of the Ap-
ple GX will be announced  

soon. It will be exclusive to 
Computer Galerie at this 
stage. 

For further information 
contact Computer Galerie at 
66 Walker Street, North 
Sydney, 2060, or phone (02) 
439 2557. 	 • 

Get All The Info 
BRISBANE'S Archive Com-
puter Services has the ans-
wer for anyone who wants to 
keep right up to date with the 
world of computers. 

It has taken on Australian 
distribution for InfoWorld, the 
authoritative news weekly 
from the USA. Copies are air-
freighted out here every 
week. 

InfoWorld features numer-
ous software reviews, trend-
spotting and the kind of infor-
mation only a news weekly 
dedicated to microcomputers 
can offer. 

Get in touch with Archive to 
arrange your weekly update; 
it's at PO Box 13, Clayfield 
4011, or phone (07) 262- 
2911. 	 ■ 

IBM Sues Employees 
INTERNATIONAL Business 
Machines Corporation has 
dismissed three staff and 
sued them for stealing trade 
secrets. Two of the men were 
engineers who were heavily 
involved with the design of 
the IBM PC (personal 
computer). 

IBM claims the three men 
had formed a company, 
Bridge Technology Inc, and 
attempted to sell designs re-
lated to undisclosed IBM 
personal computer products. 

Apparently one of the men 
had approached Tecmar Inc, 
which makes add-on mem-
ory and hard disks for the IBM 
PC, and said he had designs 
for 40 peripheral devices for 
the PC and wanted to go into 
business with Tecmar to pro-
duce them. 

Unfortunately for him, 
Tecmar was cooperating with 
IBM. 	 ■ 

your computer new) • your computer 
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Just about ANY MICRO on the market. 
And ALL KINDS of DISK DRIVES & PRINTERS 

ALL PRODUCTS AND SERVICES CARRY FULL 
* 	 90 DAY WARRANTY 

r,  UPGRADES ) 
ADD ONS for the TRS-80 (*) and SYSTEM-80 (**). 

With easy to follow installation instructions. 

(DISK DOUBLER BOAR& 
Provides single/DOUBLE density operation thus doubles 
disk storage and halves 1 .0 times. $199.00 

(*) iNsicsoutoREUMINATO4 
For error free disk operations, a must for the TRS-80.$34.50 

SPEED-  MOD,;:atr: 
Runs programs up to double normal speed, perfect for halving 
sort times, etc. Ideal with ANY operating system $110.00 

Lowe',   ASE asC-7Th  
Essential for word processing use, full L/C descenders and NO 
SOFTWARE DRIVER REQUIRED. $65.00 

MEMORY IN KEYBOARD) (*) 
SAVE the cost of an expansion interface. $135.00 

C GREEN SCREENS 
Converts your B/W monitors to professional standards. $99.50 

C  MINWERFACE  ) 
Provides disk & printer control PLUS a real time clock. $330.00 

( 	SUPEREZ-80  T  ) 
The ultimate in HIGH resolution graphics (fitted only) 
$275.00', $295.00 ' 

YBOX 
Operate TWO printers with the same system WITHOUT 
fighting with cables and connections. $175.00. 

(*) RELIABILITY UPGRADE) 
If your system suffers from: 
1. The "silent death", freezing or locking up. 
2. Unpredictable "REBOOTING" of disks. 
3. "CRC" or other errors on known good disks, etc. 
Then this is what you need, and we are so sure ridding these 
problems that we provide a full warranty on your system less 
drives and monitor for SIX months. $199.00 

MEGABOX ) 
Utilising a QUAD DENSITY disk drive network you can now 
have up to 2.2 MEGABYTES of on line storage, price depend 
on disk drive configuration required. 

( 	COMING SOON 	) 
Economic disk control and SUPEREZ-803 for the MODIII. 

* Product of Tandy Corporation 
** Product of Dick Smith Electronics 
All prices subject to change without notice. 

FAST 
REPAIR SERVICES.  

In workshop and ON SITE 

C.P.U. SEND S.A.E. FOR FREE BROCHURE 

APPLICATIONS 

  

PO Box W116 WARRINGAH MALL 2100 
650 PITTWATER RD, BROOKVALE 
PHONE: (02) 93-5561 

APPLICATIONS 

 

  

Quiet Typist 
A DESKTOP teleprinter with 
a memory "will revolutionise 
office communications and 
encourage executives to use 
a keyboard and computer," 
says a 3M Australia 
executive. 

The company's Whisper-
writer teleprinter, with a 4000 
character memory, can trans-
mit 300 words a minute over 
a telephone line and 'talk' to 
computers and word proces-
sors. 

The national sales and 
marketing manager for busi-
ness communications Mr 
David Judge, said the 
Whisperwriter would accel-
erate the trend to a paperless 
office. 

The Whisperwriter uses a 
thermal printer without chem-
ical or powder toners, to pro-
duce 40 column printouts 
(half the standard computer 
width) on plain paper. 

The unit's keyboard was 
the same as a typewriter's 
and conformed to the Ameri-
can Standard Code for Infor-
mation Interchange (ASCII). 

Transmission over a tele-
phone line, through a phone 
attachment plug or acoustic 
coupler, could reach a com-
puter, another Whisperwriter 
or any ASCII keyboard unit, 
such as a word processor. 

In the US, the machine was 
available with a telex key-
board for access to the telex 
network, but in Australia  

Telecom prohibited telex 
access. 

For further information 
contact 3M Australia, PO Box 
99 Pymble, 2073. Or phone 
(02) 498 0033. 	 ■ 

Second 	Generation 
Drive 
MICROPOLIS Corporation 
has commenced full-scale 
production and volume ship-
ments of its new 1100 Series 
13cm floppy disk drive, intro-
duced at the 1982 NCC. 

The 96/f 	tpi drive in- 
corporates all formats used in 
the company's 1015 Series, 
while offering a second gen-
eration solution to the prob-
lems of installation and relia-
bility of double density drives, 
according to Dennis Resnik, 
Vice-President of Sales. 

"The same three of four 
problems kept re-appearing 
wherever we saw 96 tpi 
drives being used by OEM 
customers, regardless of wh-
ose drive they were using," 
said Resnik. "The most com-
mon complaints were electri-
cal pulse noise pick-up from 
video displays and switching 
power supplies, instability of 
track alignment, difficulty of 
track realignment, and in the 
case of stepper-band dives, 
irritating audible noise." 

For further information 
contact Ampec Electronics at 
114 Terry Street, Rozelle. 
Phone (02) 818 1166. 	• 



OSBORNE 

(Read this now!) 
1 

The Osborne computer offers exceptional 
value as a complete system, and as Authorised 
stealers we offer the support to match. The value of 
the Osborne is clear and simple: 64K RAM, dual 
floppy disk drives (200K storage), 5" VDU (you car,  
plug-in bigger VDU's), CP/M, WORDSTAR word 
processing, SUPERCALC, CBASIC, MBASIC, and a is 
fully portable. $2595 complete. 

EPSON 
Australia's most popular printers, the Epson MX8O and MX 
100 type III FIT's offer high quality printing in a variety of 
sizes and styles, 100 c.o.s. print speed and full graphics calla. 
bility. Interface options include parallel and RS232 serial, as 
well as the Apple graphics interface. Anti C.P.C. now offers a 
full 12 01011th warranty on all Epson printers. Come and see 
them in action at one of our stores. 

NEW CROWS NEST STORE 
OPEN NOW 

liappla'computer 
The Apple III is the latest addition to the broad and flexible Apple range. 
Wills up to 256K memory and a host of other features it is a superb 
machine for business Or pleasure. We have expanded tills staff and facilities
rto  to offer the highest level of support io Australia, for I.th business and 
personal User, So whether you need a network of Apples, or simply S01110 
OliVICC .1 sof more, corrtiiel On, of 	!proles Inlay. 

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 lit 
COMPUTERS 

14 

VIC SOFT 
VIC REFERENCE MANUALS!! 
TWO EXPANDER BOARDS vA4200N$M9 
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VIC-20 PERSONAL COLOUR COMPUTER $399 
Over 100 software cassettes available from $14 Inc: 

Victrek (5 	3K) Word Processor (8,16K) Amok CARTRIDGES 
Tank Wars Home Inventory City Bomber Omega 
Maze of Mirrors Home Finance 1 $ 2 Dig & Bury Jelly Monsters 
Alien Blitz Home Finance 3 & 4 Packman Avengers 
NEW EDUCATION! Vic calc Skier Star Battle 
Read, spell Car costs Ski Run Alien 
Advanced maths User Graphics ICB Mission Chess (Sargon) 

3K, Super 3K, 8K, 16K RAM Cartridges, Joysticks and Joystick conversion kits. 
Books - VIC REVEAIED LEARN PROGRAMMING PARTS 1 & 2, DR WATSONS ASSEMBLY LANGUAGE.  

Apple II and Apple III 48K-256K tp 	‘,Z Latest Apple Imagineering Software 
Diskettes, Books and Reference Manuals 

BUSINESS APPLICATIONS 	 SOFTWARE & HARDWARE 
Visischedule 
Visicalc "Electronic Worksheet" 
Visicalc Business Planning Template 
Personal Filing System 
Cash Book 
Accounting Modules 
Communications 
Graph Plotting 
Mail List 

INSTALLATION AND STAFF TRAINING 

Choplifter 
Apple Mechanic 
Graphics Magician 

Screenwriter II 
PAL COLOUR CARD $112 
16K RAM CARD $136 
Z80 EXPANSION CARD $255 

COMPUTER SYSTEM SPECIALISTS 

Computer Focus 
4/224 George Street, Liverpool. (02) 600 8222 
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Typewriter Printer 
CONSUMERS who own a 
personal computer and have 
found they need a high-
quality yet inexpensive 
printer could find the Byte-
writer the answer to their 
needs. 

Retailing for only $895, the 
Bytewriter is a modified high-
quality Olivetti Praxis 30 
electric typewriter that can be 
plugged directly into most 
major brands of small-
business and personal com-
puters. 

Completely self-contained 
(no external circuit boards or 
boxes), the unit brings the 
personal computer user 
letter-quality 	printing 	at 
less than half the cost of 
previously-available com-
parable printers. 

Praxis features include 
memory erase on any of the 
last ten characters; a built-in 
lift-off correction ribbon; auto- 

matic repeat on any key; a 
switch-selected second key-
board with foreign-language 
characters; and switchable 
character density of 10, 12 
and 15 characters per inch. 

To the typewriter, Byte-
writer has added an internal 
copyrighted circuit board that 
in no way interferes with the 
unit's operation as a standard 
typewriter. The connection is 
through a standard Centron-
ics parallel input. 

Bytewriter has cables av-
ailable for the Apple, TRS-80. 
Osborne, IBM, and others. 
Under computer control, it 
prints at 8 to 12 characters a 
second and will underline. 

The Bytewriter is warrant-
ed for 90 days, and service 
can be performed by any 
Olivetti dealer. It is available 
direct from Computer Edge at 
PO Box 44, Albert Park, 
3206. Or phone (03) 690 
1477. 	 • 
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AMOUNT PRICE EACH ITEM QTY 

P&P 

TOTAL 

TRS-80 MOD I AND SYSTEM 80 $99.00 
• Probably the most useful program the busi-

ness and professional user will ever have. 
• High-speed video and printer output of just 

about any analysis of bank transactions for a 
full financial year (not just current month) 

• Holds 1500 entries, lists by classification, 
cheque book, description etc. PLUS - full 
video and printer output of summarised analy-
sis sheet. - Compare cashflow with your pre-
determined budget 

• Requires 48K single disk system. 35-80 tracks 
(please state track amount when ordering 

• Full double entry system 
• Program can be modified to your specifica-

tions for a reasonable fee 
• Used by chartered accountants 
• Ideal for multi-business or multi-cash flow 

situation 

To serious business users phone about our 
professional upgrade for TRS-80 MODEL I. 
Please add $2.00 P. & P. 

HEAVY DUTY POWER LINE FILTERS $70.00 
• The only commercially available filter with varistor cir-

cuitry 
• No microcomputer should be without one! 

Please add $5.00 P. & P. (They're HEAVY) 

Post To: 
ILEHEAD Pty Ltd 
P.O. Box 215, Forestville 2087 
Phone: (02) 452 4435 
MAIL ORDER AND WHOLESALE ONLY 

NAME 

ADDRESS 

Enclosed $ 	  Bankcard/Cheque/Money Order 

Expiry Date: 	  Signature 	  

Bankcard Number: 	  

Sorcerer Disk Controller 
A DISK controller board 
which connects directly to the 
Sorcerer microcomputer is 
now available. It is man-
ufactured in Melbourne by 
Digitrio. 

According to the designer, 
Robert Green "The capability 
of this controller outstrips that 
of all competing products. No 
other method of adding disk 
drives to the Sorcerer permits 
the simultaneous use of 
13cm and 20cm drives." 

"The controller is also uni-
que in that virtually any 13cm 
soft sector drive can be hand-
led — 35 track, 40 track, 77 
track, 80 track. Up to four 
drives can be connected to 
the controller. To achieve fast 
reliable operation a Z80 DMA 
device is employed. 

"We have also been suc-
cessful in developing a pow-
erful but compact BIOS. The 
Digitrio BIOS is of standard 
length (CP/M fits within 8K) 
even though determination of 
the density of and the number 
of sides on the diskette is 
transparent to the user. In ad-
dition, a full featured single 
drive function is built in so that 
installations with only one 
drive can run multi drive 
software." 

The Digitrio controller is 
backed by a one year war-
ranty. Power requirements 
are 1-5 V at 800 ma and 12 V 
at 15 ma. The retail price is 
$500. This includes CP/M 
2.2, a cable to link the board 
to the Sorcerer, the Osborne 
CP/M Guide, a power supply  

connector and 40 pages of 
documentation. 

For further details contact 
Digitrio at Box 4553, 
Melbourne 3001, or ring (03) 
578 4094. 	 • 

Peach Programming 
A NEW User Group, the 
Hitachi Peach Users Circle, 
has been established to 
serve the users of this 
microcomputer, and provides 
a forum for exchange of 
information. 

The software already pro-
duced and published is two 
batches of 16 Programmers' 
Reference Programs in the 
series Enjoyable Program-
ming. This series is really a 
'programmed' 	instruction 
handbook which is being pro-
duced in installments. 

Many hints and practical 
examples are included to stir 
the imagination, hints not gi-
ven in the manufacturer's 
manual. The programs are 
small modules designed to 
save many hours, if not days, 
of 	 frustrating 
experimentation. 

Batch 1 and Batch 2 prog-
rams are available by prepaid 
mail order from What-Is 
What-If Business Systems at 
34 Lucerne Crescent, Frank-
ston 3199 (phone 789-2205). 
The prices are: hardcopy 
printouts of Listings and 
Runs, $32; cassette $48; 
floppy disk, $64. 

Yearly membership of 
Hitachi Peach Users Circle is 
$25. 	 • 

CASHFLOW ANALYSIS 
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THIS IS THE COMPUTER 
THAT WALK TO WORK... 

I 
WEIGHT: 11.5 kg 

Price: UNDER $2995 



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

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

Call one of the President's 
men for the name of your 
local Kaypro II dealer 

N.S.W. DISTRIBUTORS: 
PRESIDENT COMPUTERS NSW 
100 George Street. 
Hornsby, Tel: 476 2700 
COMPUTERMAX 
539 Pittwater Road, 
Brookvale. Tel.  93 1383 
DELTA COMPUTERS 
12 Fetherslone Street. 
Bankslown. 
Tel: 705 6636 
DESKTOP COMPUTERS 
10 Cowper Street, 
Granville.  Tel 637 3062 
VICTORIA DISTRIBUTOR: 
PRESIDENT COMPUTERS VIC. 
Suite 1.609 St Kilda Road, 
Melbourne. Tel (03) 529 1788 
SOUTH AUSTRALIA 
DISTRIBUTOR: 
PRESIDENT COMPUTERS S.A. 
100 Pine Street, 
Adelaide 
Tel (08) 223 6333 
QUEENSLAND DISTRIBUTOR: 
PRESIDENT COMPUTERS OLD 
416 Logans Road, 
Stones Corner, Brisbane 
Tel: (07) 397 0888 

VIVA LA KAYPRO 
THE NEW REVOLUTION. 

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

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

23 cm green screen, restful to read 
and brightness adjustable. 
80 columns x 24 rows. 
Double density disks, 	KAYPRO II SCREEN 
store 200,000 ch. each. 	 1)6's  

CPU: Z801 m 	Osborne 
with 64k Bytes. 	screen 

8 baud rates selectable. 
RS-232C interface. 

Full typewriter keyboard, 14 key numeric  

pad and cursor control. CP/M® 2.2. 
SELECTTmword processing and mail merge. 
PROFITPLAN''Mspreadsheet programme. 
TEACHTm— self-teaching disk for word 
processing. S-BASIC' INSTALL. 

SPECIALIST SOFTWARE 
DEVELOPED BY PRESIDENT 

In addition to the most-used productivity 
packages supplied within the cost, the 
President Group offers specialist packages 
for: Australian Accounting, Medical, Dental, 
Real Estate, Dietitian, Farm Management, 
Payroll, Hotel-Motel. 

PRESIDENT GROUP STAR SERVICE 
The President Group offers the services of 

290 staff and over 160 vehicles, branches in all 
states, dealers in country areas and a service 

W.A. DISTRIBUTORS: 
PRESIDENT COMPUTERS WA 
248 Newcastle Street, 
Perth Tel: (09)328 6522 
W J MONCRIEFF PTY LTD 
176 Wittenoom Street, 
East Pedh. Tel' (09) 325 5722 
A.C.T. DISTRIBUTOR: 
PRESIDENT COMPUTERS A C I 
Shop 2. Warramanga Centre, 
Warramanga. Tel.  (062) 88 2000 

DEALER ENQUIRIES WELCOME 

KAYPRO / 

• 9 

CD/PGa 

. oc. ,, 
network of highly experienced professionals / 

 '
c. . 

/ q,,,.  that's second to none. We guarantee , ,, ,\ , 
customer's satisfaction. 	 6 4 c„. abkp 
the product, the service and the 	/ ,,,, .ce,`,..\. 1' 

/ ,,,k‘ 6 \- \• 
President is the 	 ‘ <, / 	,. fr' . .", 04 , • 0 , .) 

all-Australian company that 	/ e--4`' e 0  $ s , 0 	0 
specialises in Australian 	/ ese',' 
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business requirements. 	/ ,,,,,, ,,,z,,,,,,  
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The New Revolution L  



ARFON 
COMPETITION 

ARFON EXPANDER BOARD FOR VIC-20 COLOUR COMPUTER 
• REFER TO ADVERTISEMENT PAGE 86,87. 

1 st prize . . . VALUE $516.95. 
ARFON EXPANDER BOARD PLUS 3K, 
8K, 16K (FULL RAM EXPANSION). 

2nd prize . . . VALUE $378.00. 
ARFON EXPANDER BOARD PLUS 16K. 

3rd prize . . VALUE $249.00. 
ARFON EXPANDER BOARD. 

THE RULES 
1. The official entry forms will be published in the September, October & November issues of Your Computer. 
2. There is no limit on the number of entries by each person. Photocopies or other facsimiles of the entry coupon will be accepted. 
3. Employees (and their families) of Eastern Suburbs Newspapers (plus any company, group or individuals associated with the printing, distribution or 

sale of this magazine or with the running of the competition) are not eligible to enter. 
4. The closing date of entries is 5 p.m. on December 15, 1982. 
5. The winners will be notified by telegram and the result will be published in the January Your Computer. 
6. Your Computer's decision will be final, and no correspondence will be entered into. 

— OFFICIAL ENTRY FORM - 

SEND TO: ARFON COMPETITION 
YOUR COMPUTER MAGAZINE 
P.O. BOX 21 
WATERLOO N.S.W. 2017 

NAME 	  

ADDRESS 

PHONE 	  

Permit No. T.C. 82/1368 issued under the Lotteries and Art 
Unions Act. 

QUESTIONS: 
1. How many slots in the Arfon expansion unit 	 
2. Does the Arfon include built in power supply 	 
3. Does Arfon make a 3K, 8K & 16K plug in 

	

memory cartridge 	  

	

Please fill in 	 Yes 	No 
I own a VIC 
I am interested 
in expansion 
I am interested in 

Software 	 0 	❑ 
Business 	 ❑ 	0 
Games 
Utilities 	 YC 16 

POSTCODE 
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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 II, 

Micro Modeller. 

PC 8000 series 

"WHEN IT COMES TO CUTTING 
COSTS THIS COMPUTER IS AS KEEN 
AS HIS FAVOURITE KNIFE." 

•CrIrr-T-4. ; 

SILVER NEC 507 



16-Bits—Not Quite 
A Revolution 

Since 1975, when personal com-
puters first appeared, they have 
generally been based on micro-
processors which operate on an 
eight-bit word, while large main-
frame computers have had 32 or 
up to 60 bits per word, with mini-
computers somewhere in bet-
ween. Les Bell asks (and ans-
wers himself) two things: why is 
word length a measure of compu-
ter performance, and will 16-
bitters rule the world (sooner or 
later)? 

enabled high level languages such as 
BASIC to be implemented on these pro-
cessors, with a more realistic level of 
performance. The microprocessors from 
this period are the 'brains' of the most 
popular personal computers, such as the 
Apple, TRS-80, PET and VIC. 

As the chip manufacturers improved 
their ability to cram more and more on a 
single square of silicon, it was only a mat-
ter of time before they could build 12-bit (a 
la PDR 8) and 16-bit microprocessors. 

As explained in an article in our very first 
issue, the use of 16-bit registers simplifies 
arithmetic, particularly arithmetic used in 
calculating the location of objects in mem-
ory, such as array members. It allows a 
greater range of instructions, each of 
which can be more powerful than those of  

eight-bit machines. 
There were several companies man-

ufacturing 16-bit microprocessors by 
1978, notably Texas Instruments and Na-
tional Semiconductor, but the first one to 
really attract attention from microcompu-
ter designers was Intel's 8086. 

The 8086 was designed to maintain 
some degree of upward compatibility from 
its eight-bit predecessor the 8085, and so 
its register and instruction sets are re-
miniscent of earlier microprocessors. 
However, a study of the details will reveal 
that it is really quite different. 

Soon after the release of the 8086, 
Zilog announced its Z-8000. Now the Z-
8000 looks much more like a traditional 
minicomputer architecture, and in fact 
many of its instructions are reminiscent of 

WHEN MICROPROCESSORS first 
appeared back in the dim dark ages of 
1970 (or thereabouts), they were four-bit 
machines which were used for general 
control and simple computation such as 
might be found in a calculator. 

Four bits is a convenient word length in 
which to store a single decimal digit and, 
back in those days, the kinds of programs 
which were written for microprocessors 
were small and unsophisticated. We sim-
ply hadn't built up the great body of 
sophisticated technique which exists 
today. 

In 1975, hobby (or personal) computers 
started to appear, and in 1978-1980, they 
really started to become popular. The 
reason for this is simple: the new 8-bit 
microprocessors had become available, 
and the 8-bit word length was ideal for 
storing a single character (such as a letter 
of the alphabet) in ASCII code. 

More to the point, a word of eight bits 
can represent one of up to 256 different 
instructions, and with the far greater range 
of instructions now available more work 
could be done in a given time period. 

These improvements, together with 
advances in semiconductor technology, 
20 



the IBM 370, although renamed. The re-
sult was to thoroughly confuse everyone 
who had been eyeing up the 8086, and 
make them wait to see the Z-8000. 

Shortly before the Z-8000 was re-
leased, Motorola announced the forth-
coming 68000 processor. Now here is a 
processor that is very mainframe-like, 
with special instructions which are 
privileged to the operating system, excel-
lent memory management and other nice 
features. 

This has confused everyone still fur-
ther. The fence-sitters who were consid-
ering the Z-8000 now decided to wait for 
the 68000, while a few hardy individuals 
decided to get on with the job using the 
8086. 

Then Intel released the 8088, a version 
of the 8086 which works with 8-bit hard-
ware, and that attracted more than a few 
designers who had existing 8-bit designs, 
as the pin-out of the 8088 and the 8085 
are nearly identical. 

The Z-8000 seems to have faded out of 
sight as far as the personal computer mar-
ket is concerned. Only two major man-
ufacturers adopted it, and Ithaca In-
tersystems has been very quiet on the 
subject of late, leaving Olivetti to go it 
alone. 

Meanwhile, there are signs that the 
68000 will in its turn be overtaken by the 
new National Semiconductor 16032, a vir-
tual implementation of a VAX supermini 
on a chip. Such are the problems a micro-
computer designer must contend with! 

What's Out There? 
Enough of these technical discussions;  

what's actually happening out there in 16-
bit land? 

A number of 16-bit machines have hit 
the market recently in Australia. What 
should the prospective purchaser con-
sider when evaluating one of these 
machines? 

The basic things to bear in mind are the 
same for the 16-bit machines as for the 
8-bitters. Such statistics as disk capacity, 
speed, screen dimensions, keyboard, and 
so on are much the same. 

The first thing to consider is the availa-
bility of suitable software. This is the major 
difficulty with the new machines. The 
8086/8088 based machines benefit to 
some degree from their similarity to previ-
ous 8-bit machines, but at the same time 
this can count as a disadvantage. 

There are two predominant operating 
systems available for this type of compu-
ter— CP/M-86 and MS-DOS. 

CP/M-86 is fundamentally similar to 
CP/M-80, particularly as far as the user is 
concerned. Apart from the addition of a 
help utility and new directory facilities, it is 
basically indistinguishable from CP/M-80 
— even utilities such as PIP and STAT 
work the same way. To the programmer, 
there are obvious differences, but the 
BDOS function numbers are the same, 
and the functions work in the same way. 

MS-DOS, on the other hand, is a some-
what simpler operating system, and for 
that reason runs noticeably faster. It offers 
a couple of significrit advantages over 
CP/M-86: it date-stamps files and offers 
the ability to edit command lines — some-
thing that many a CP/M user would give 
an arm for! 

On balance, however, my preference is 
for CP/M-86 as the operating system of 
choice for several reasons: it is compati-
ble with MP/M-86; a multi-tasking version 
called Concurrent CP/M-86 (CCP/M-86) 
will shortly be available; and it offers much 
better memory and I/O management 
facilities, as an operating system should. 

The availability of two operating 
systems for many machines has resulted 
in there being no clear standard with a 
majority of support from independent soft-
ware vendors. 

Microsoft has not made its BASIC in-
terpreter available to run under CP/M-86, 
for example, obviously counting on this 
fact to attract users to MS-DOS (in fact, 
the company has stated publicly it will not 
support CP/M-86). 

Digital Research for its part is working 
on a BASIC interpreter to replace 
Microsoft's, and my feeling is that DR will 
make a creditable job of it. It has acquired 
much more expertise in languages than 
Microsoft has in operating systems. 

In the meantime, the would-be purch-
aser is missing out in the confusion. 

The other major problem with software 
for the 8086/8088 family is that Intel very 
cleverly made up a program called 
CONV-86 which will translate 8080/8086 
assembly language into 8086/8088 as-
sembly language by rote. 

This is a quick way of getting software 
up on the new processor, but it is definitely 
not a way of getting quick software up. 

The translated code does not make use 
of the much more powerful addressing 
modes and instructions of the new pro-
cessor, and consequently runs quite 
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slowly. This can be seen in such programs 
as Microsoft BASIC for the IBM PC, which 
is actually slower than the equivalent 8-bit 
software. 

Other translation programs have been 
released, notably Sorcim's TRANS-86 
and Digital Research's XLT-86. Although 
these provide a way of getting programs 
across for development purposes, they 
really should not be used for production 
programs. The results do not flatter the 
machines. 

The 68000 World 
In the 68000 world, the results so far are 

not very encouraging either. Here, the 
operating system action centres around 
variants of UNIX, from the real thing to 
lookalikes. 

Digital Research is working on a ver-
sion of MP/M for the 68000 — whatever 
will they think of next — but that's not 
expected for quite some time. 

Perhaps one of the most interesting ef-
forts is that of Cromemco which, by pro-
viding a dual processor board with a 
68000 and a Z-80, has ensured its users 
are not totally stranded away from the 
software oasis that CP/M can provide. 

Perhaps the most amazing thing about 
the software already available for the 
68000 is how fast it appeared! At least 
some manufacturers are actually offering 
conventional CP/M-80 programs which  

are run on a 68000 emulating a Z-80. 
While this will work, it is also slower than a 
wet weekend, and misses the whole point 
of having a 68000. 

Other manufacturers have a range of 
software which minicomputer manufact-
urers as big as DEC could not afford to 
produce in the timespan possible — typi-
cally hundreds of man-years of effort, 
from small companies little bigger than 
back-yard operations. 

This phenomenon has mystified me 
more than a little; of course, the similarity 
between the 68000 and PDP-11 archit-
ectures goes some way to explaining how 
software could be transported off that 
minicomputer onto a micro. 

So far, however, there is a selection of 
languages but not much apparent in the 
way of applications software. That situa-
tion is unlikely to change before the end of 
the year, at the earliest. 

The machines themselves, however, 
are interesting. Here's a run-down on a 
few of them... 

Vector 4 
The Vector 4 is a dual processor 

machine with both a Z-80 and an 8088 to 
run both CP/M-80 and CP/M-86 soft-
ware. 

Memory capacity is 128 Kbytes as stan-
dard, 256 Kbytes optional, and two types 
of disk drive are available — a 630 Kbyte  

minifloppy or a 5 Megabyte Winchester. 
Graphics capability is 640 by 312 in 

straight black and white, and resolution 
can be traded off against grey scale capa-
bility or colour on an external RGB 
monitor. 

I/O is quite extensive, with two serial 
ports and two parallel printer ports. 
Further expansion is possible through the 
internal S-100 interface. 

Hitachi 'Success' 
Following on the heels of IBM comes 

Hitachi, with a new computer which not 
only offers software compatibility with the 
IBM PC, but also hardware compatibility. 

Standard features of the machine inc-
lude 320 Kbytes of RAM, a single 320 
Kbyte disk drive, Centronics and RS-
232C interfaces, ten shiftable programm-
able function keys, six expansion slots, 
colour, monochrome and lightpen inter-
face circuitry. 

The Hitachi 'Success' supports high re-
solution graphics in sixteen colours, and 
the RGB monitor can display text to a 
maximum of 2000 characters with an in-
terlaced resolution of 640 by 400. 

A basic set-up of system box, keyboard, 
single disk drive, green screen, word pro-
cessing software, spreadsheet calculator 
and games and utilities is priced at around 
$4000. 

Hitachi has also announced a 16-bit up- 
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grade for the Peach, along the lines of the 
Metacard for the Apple. 

Panasonic JB-3000 
Panasonic's JB-3000 has been discus-

sed in these pages before. Designed to be 
software compatible with the IBM PC, the 
Panasonic runs MS-DOS and CP/M-86. 

Various peripherals are available; as 
the brochure says, 'I/O ports allow to ac-
cess to 5.25-inch diskette drive, 8-inch 
diskette drive, RS-232C and GP-IB inter-
face by setting interface card'. 

Graphics resolution is 640 by 400, and 
8 colours are supported. 

DEC Rainbow 
Digital Equipment Corporation's 

Rainbow 100 is another dual processor 
machine with both a Z-80 and an 8088. 

Unlike the others, both processors can 
run at the same time, allowing much grea-
ter throughput in sections of the operating 
system and software that is specially writ-
ten to take advantage of it. 

DEC's version of CP/M for the machine 
will run both CP/M-80 and CP/M-86 prog-
rams providing a smooth upgrade path for 
the non-technical user. 

By emulating the DEC VT-100 terminal 
in 132-column mode, the Rainbow 100 is 
particularly effective as a spreadsheet 
calculator. 

Other nice facilities include optional col- 

our graphics, asynchronous communica-
tions with other DEC machines and a very 
nice keyboard. 

IBM PC 
We've spoken about the IBM PC be-

fore. Still not officially available in this 
country (my, how the time flies), but sev-
eral dealers are not importing them from 
the States — and even going as far as 
upgrading the power supply to 240 V. 

I guess if you want to have an IBM com-
puter, it's going to have to say 'IBM' on the  

front, and this is the only micro that has 
that. 

Also this machine is the one that will get 
all the direct software support: incompati-
bility problems may crop up with others if 
you buy 'IBM' software. 

Godbout 8085/88, 8086 
Elsewhere in this issue there's a review 

of the Godbout 8085/88 board, which was 
used by IBM (no less) in the development 
of the PC. 

Also announced recently by Godbout is 
an 8086 CPU card, which carries the 8087 
arithmetic coprocessor and the 80130 
operating system kernel on a chip. 

This CPU really does fly along, as it 
uses a true 16-bit bus — and with the 
8087 installed, floating point is just obs-
cenely fast. 

Empirical Research Group 
S I Microcomputers has been handling 

this 68000-based board for some months 
now. 

It's intended for use on the S-100 bus, 
and a lot of effort has been pL. t into making 
it compatible with the IEEE 696 standard. 
A very interesting card indeed. 

NEC 'APC' 
NEC's 'Advanced Personal Computer' 

is another 16-bit newcomer. It is reviewed 
in full elsewhere in this issue. 	• 

NO, WE WON'T BYTE YOU 
OUT PRICES BUT WE WILL MAKE YOU PURR WITH 

ON THE INCREDIBLE 
HITACHI PEACH 

AS WELL AS DISKETTES, PRINTERS, SOFTWARE & BOOKS 

BUSINESS, HOME, ANYWHERE IS PURRFECT FOR A PEACH 
ESPECIALLY ON A CUSTOM-BUILT DESK DESIGNED TO SUIT YOUR NEEDS 

WE ARE CONVINCED THIS IS EASILY AUSTRALIA'S BEST BALM IN COMPUTERS. NO OTHER SYSTEM HAS OUR 
QUALITY, OUR RELIABILITY, OUR FEAEURES, OUR VALUE FOR MONEY (REFER I.E.C.) AND FANTASTIC BUSINESS 
AND LEISURE SOFTWARE. WE OUTPERFORM THE COMPETITION FOR A FRACTION OF THEIR PRICE. 

COME & INSPECT THE PEACH, AND YOU'LL LEAVE PURRING 

WILDCAT COMPUTERS 
& SOFTWARE SALES 

2/50 CRONULLA ST, CRONULLA 
PHONE: (02) 523 0355 
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NEC's Headache Relief 
NEC has had a presence in Au-
stralia for the last year or so 
with the PC-8001 personal com-
puter, sold through Hanimex and 
a chain of dealers. Matt Whelan 
took a look at its latest mach-
ine, the 'Advanced Personal 
Computer'... 

JUST AS NISSAN and Toyota have man-
aged to carve out a large chunk of the 
automobile industry (not just in Australia 
— Detroit is feeling it too), so Japanese 
computer manufacturers seem likely to 
achieve considerable success as they 
master the art of making computers. 

In a decade or so, Apple and IBM may 
still be at the top of the tree, but it's a safe 
bet that the other major manufacturers 
would be Japanese. 

While software seems to be the major 
stumbling block for Japanese manufact-
urers, this has improved in recent years, 
particularly as they have introduced 
standard operating systems like CP/M. 
And, of course, Japanese engineering in 
both original design and production qual-
ity are as high as a Honda owner would 
expect. 

The latest offering from the land of the 
cherry blossoms to the land of the meat 
pie is the 'Advanced Personal Computer' 
(not quite as bad as Cedric and Gloria, but  

these Japanese still have funny names...) 
from NEC (Nippon Electric Company). 

NEC is no stranger to personal corn pu-
ter design and manufacture. It has a wide 
range of small computers on the market in 
Japan, where it has almost 50 percent 
share of the market, Apple trailing along 
way behind. Its C-8001 has been on sale 
here for over a year now. 

The new machine is very upmarket 
compared to previous models. Based on 
the 8086 processor, it comes in three 
basic versions, though all fit within the 
same case. 

Consisting of a main enclosure with 
screen and floppy disk drive(s), and sepa-
rate keyboard with coiled lead, the 
machine is no lightweight— nor is it small. 
Despite its bulk, the box is quite well 
styled, and will not dominate the office in 
quite the same way as, say, a large S-100 
system. 

To the left of the screen is either one or 
two disk drives — full size eight inch 
drives, with a capacity of just under a 
Mbyte per disk (double sided double de-
nsity). At the rear, behind a door, are the 
keyboard, serial and parallel interface 
connectors. 

The base model comes with green 
screen, 128 Kbytes of memory and a 
single disk drive — about enough to get by 
as an executive work station, particularly if 
the machine is connected to a network.  

Alternatively, only one floppy drive will be 
required if a hard disk is attached to the 
machine. 

The next model up has two drives, but is 
otherwise identical, while the top-level 
machine has a colour display, 256 Kbytes 
of memory, and two disk drives. 

The model we saw initially was the 
middle-level one, and so most of our com-
ments will apply to that machine. 

The keyboard, which is common to all 
models, is a full qwerty type, with a num-
eric keypad and a number of additional 
keys for cursor control and the like. 

Along the top of the keyboard is a row of 
22 user-definable keys, which can provide 
44 different functions when combined with 
a 'super-shift' key. A CP/M-86 utility prog-
ram we saw allows the keys to be prog-
rammed by the user and the definitions 
are automatically loaded at power-up or 
under the user's control. 

The keyboard is sculpted, and has a 
good feel. Optional audio feedback can 
be switched on or off, as the user decides, 
and like many Japanese machines, the 
system can be completely reset by pres-
sing three keys at one (though not just any 
three keys, obviously!). 

The 30cm screen was very good, utilis-
ing a high quality green phosphor tube 
(made by NEC, of course). The character 
set is easily distinguishable, and is based 
on an 8 by 19 dot matrix. 224 characters 
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make up the standard set in the character 
generator circuitry, but a further 256 
characters can be defined by the user. 

Again, a utility program allows the user 
to create and store these character sets, 
or retrieve them for later editing. 

The display format is standard 80 by 24, 
with a 25th line to display status informa-
tion, such as caps lock or selection of a 
graphics character set, as well as the date 
and time from the internal real time clock. 

The disk drives are slim-line types, with 
a capacity of just under one megabyte 
each. The controller features automatic 
density selection, so that the user can in-
sert standard CP/M SS/SD (single-sided 
single-density) disks into either drive and 
it will read and write them without any 
intervention by the user. This is, I believe, 
a first on a Japanese computer — previ-
ous attempts to provide SS/SD compati-
bility required the user to refer to drive B: 
as drive F: at best, or use a special prog-
ram at worst. 

Underneath the disk drives, under the 
lip' of the computer, are controls for CRT 
brightness and tone volume. 

Inside, there is a card cage with at least 
two cards in a basic system, with room for 
three more. The cards are large, and carry 
several functions each. 

The processor is an 8086, manufact-
ured by NEC, and this is aided by a uPD 
765 disk controller and a DMA controller 
which takes care of disk and screen trans-
fers. The entire machine is interrupt dri-
ven, and capable of high performance 
when driven by an operating system 
which can take advantage of this. 

Four Kbytes of CMOS memory are 
backed up by the same battery as the 
real-time clock/calendar. This RAM can-
not be directly written into by the proces-
sor (avoiding power-fail glitches) but is 
instead accessed through the operating 
system. Related to this is the machine's 
unique ability to turn itself off under prog-
ram control. 

Sound-generation hardware can be 
used to play music. Again, this function is 
supported by additional functions in the 
CP/M-86 operating system, which has 
extended BIOS functions available 
through an extra interrupt location. 

Optional hardware includes extra mem-
ory, monochrome and colour graphics 
subsystems, an arithmetic processing 
unit (based on the Intel 8231 or AMD 
9511) and additional serial port. 

Stunning Colour Graphics 
The colour graphics capability of the 

machine, some examples of which can be 
seen on this month's cover, is nothing 
short of superb. 

The actual display screen has a resolu-
tion of 640 pixels by 475; but this is only a 
'window' into a graphics memory which is 
actually 1024 by 1024. There is no trade  

off between colours displayed and resolu-
tion — each pixel can be one of eight 
colours, and there is a full graphics plane 
for each of the primary colours. 

The result is very high resolution colour 
graphics indeed. Furthermore, the graph-
ics is smooth and fast in operation, since 
the machine's CRT controller is a proces-
sor in its own right, and can draw line 
segments, arcs, circles and boxes without 
any software assistance from the main 
processor. For this reason, circle drawing, 
for example, seems to be about six to ten 
times faster than the IBM PC. 

Colour saturation is very strong, and 
when the machine first powers up, with 
the screen switched to green, a first-time 
viewer could be forgiven for thinking 
the screen is only a monochrome high-
resolution green screen. 

The Software Story 
At least until things get sorted out in the 

16-bit market, NEC is playing it safe by 
supporting both the CP/M-86 and MS-
DOS operating systems. 

So far, only the CP/M-86 software has 
been shown in Australia, although MS-
DOS is nearing completion. 

The CP/M-86 implementation is quite 
well done, for a Japanese machine, as the 
automatic density selection shows. There 
are one or two strange 'features' such as a 
warning message that announces that a 
disk is read-only whenever it is read, 
screwing up a screen layout as it does it—
particularly when you know damn well that 
the disk is RIO because you mean it to 
be... 

Several software systems and 
packages will be supported under CP/M-
86. The Benchmark word processor is a 
menu-driven system which has some nice 
features that WordStar, for instance, 
doesn't have — like automatic date 
stamping of document creation and revi-
sion, directory storage of the author's and 
operator's initials, and revision counting. 

Selecting a word processor is pretty 
much a matter of personal taste, and it is 
perhaps a truism that the program one 
uses first becomes one's personal taste, 
so there isn't that much to be said about 
word processing packages in general. 
Benchmark has a few extra-nice features, 
however, such as mathematical functions 
available during editing, and communica-
tions with other word processors. 

The primary language supported under 
CP/M-86 will be Ryan-McFarland's RM-
COBOL, which is widely available on NCR 
and Texas Instruments minicomputers 
and has won considerable following in the 
micro community since its release. 

For those who abhor COBOL, however, 
other languages will be available — re-
member that the machine reads standard 
CP/M disks, and NEC in Australia has 
already put CBASIC-86 and Pascal/MT+  

86 onto the machine in this way; simply by 
buying them off the shelf. So there will be 
no shortage of suitable software, even if 
the current availability and performance of 
16-bit programs leaves something to be 
desired. 

Other NEC-supported software will inc-
lude dBase II, for which the CP/M-86 ver-
sion seems identical to the CP/M-80 one, 
and Micro-Plan, a large spreadsheet calc-
ulator system. NEC also has asynchron-
ous communications packages, as well as 
several flavours of IBM communications 
— 3270, 2780 and 3780. 

Under MS-DOS, obviously Microsoft 
BASIC will be supported, as well as the 
more popular programs such as Visicalc 
and others. NEC says it is also selecting 
an accounting package 'to suit Australian 
conditions', to coin a phrase. 

Colour graphics support will conform to 
the ACM (Association for Computing 
Machinery) SIG-GRAPH (Special Interest 
Group on Graphics) CORE (don't know 
that one) standard. Thus, graphics soft-
ware should be reasonably transportable. 
Incidentally, the screen emulates an 
ADM-3a terminal; another point to aid in 
bringing up new software. 

Reading between the lines, it seems 
quite likely that Concurrent CP/M-86 will 
be supported on the machine. It could al-
most have been built with it in mind. 
Another possibility in the near future is 
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basic model with 128 Kbytes and one 
drive is just over $4000 including sales 
tax, and the colour models start at just 
over $6000 including tax. A fully optioned-
up colour model with graphics, extra 
memory, arithmetic processor and addi-
tional serial interface would come to just 
over $9000 including tax. 

Overall, the new NEC offers generally 
superior performance to existing 8086/-
8088-based machines such as the IBM 
PC and Panasonic JB-3000. It can run a 
huge range of software (by 16-bit stand-
ards), has standard 20cm disks, offers 
higher graphics resolution and has a true 
16-bit data bus for faster throughput. It 
seems to be set for success. 

It's a real pity its name is APC... 	■ 
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UCSD Pascal. Evidently the US office of 
NEC Information Systems has been given 
a free hand to go out and acquire software 
for the machine, and is doing so with a 
vengeance. 

A 10 Mbyte hard disk unit has been 
developed for the machine, and will be 
available early in the new year. The fact-
ory is also working on other options which 
will be extremely interesting to observe. 

A Clean Machine 
Although we did not have an opportun-

ity to benchmark it, there is no doubt the 
NEC machine is very quick, particularly in 
the graphics area. The graphics quality is 
outstanding. 

Pricing is quite competitive, too. The 

Value-for-money: 

Unit:  

Made By: 

Processor: 

Clock Speed: 

Nippon Electric Company, Japan 

NEC uPD8086 	 

5 MHz 

Specifications and Report Card 
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As more and more companies 
contemplate the purchase of 
personal computers for execu-
tives, the DP manager's life gets 
harder and harder, writes Les 
Bell. The problem is simple: com-
munications. The answer, un-
fortunately, is not. 

MANY LARGE companies are now con-
sidering the purchase of personal com-
puters for a variety of functions. They may 
want to use them as word processors, 
they may wish to give executives access 
to financial modelling systems without ty-
ing up mainframe time, they may want to 
use them to maintain files of abstracts for 
fast research. 

Many of these companies have IBM 
mainframe computers, and a question the 
DP manager will usually ask himself at 
some stage is: 'How can these be linked to 
the mainframe, and what will be the re-
sults if they are?'. 

The immediate result of this is that the 
aforesaid DP manager will start tearing 
his hair out in inverse proportion to his 
prior experience with micros. The truth is 
that for the average DP manager, who has 
spent his life working on fairly large 
mainframes, cushioned from the ex-
igencies of communications and the like 
by an office-full of systems programmers 
and comms specialists, the world of 
microcomputers comes as a rude shock. 

For a start, microcomputers use the 
ASCII code to represent characters, 
whereas great chunks of the IBM world 
still thinks in EBCDIC. Furthermore, most 
micros support asynchronous communi-
cations, while mainframers like synchron-
ous transmission of great blocks of data at 
high speed — not that they ever con-
sciously think about it that level. 

Furthermore, micros have strange 
terminal characteristics, don't understand  

communications protocols like HDLC, 
and... The whole thing's just too flamin' 
complicated! 

Fortunately, there are solutions to this 
problem, and in this article I'll briefly out-
line them in the hope that it may comfort 
distraught DP managers, not to mention 
the users who are being frustrated by be-
ing perpetually told it can't be done. 

Travelling First Class 
First, there's the Pullman Coach 

method of data communications, which in 
my opinion is the best way to travel. 

Some years back, IBM came up with 
what some people regard as the most 
fiendish 10 test ever devised, but is in fact 
a method of networking all kinds of de- 

vices so that they can talk to a mainframe 
computer or computer centre. It's called 
SNA, for 'Systems Network Architecture' 

pronounced like snap without the 'p'. 
SNA relies upon a fairly sophisticated 

communications protocol called SDLC 
(Synchronous Data Link Control); the 
technical details aren't really all that im-
portant, so long as we know what can be 
achieved. Interestingly, Australia has 
more SNA per head of population than 
any other country in the world, indicating 
that we're not slow to pick up new 
technology. 

A typical SNA connection would be bet-
ween a terminal cluster controller (which 
concentrates data from maybe half a do-
zen terminals) to an IBM mainframe. The 
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question is, can a personal computer be 
connected into such a system. The ans-
wer is yes, and here's how it can be done. 

Sydney company Systems Technology 
manufactures a small box called the 3703 
Protocol Converter. This sits on the SNA 
network, and behaves just like a standard 
IBM box. Coming out of it are up to eight, 
or in certain circumstances, twelve, lines 
which can be used to attach almost any-
thing onto the SNA line. 

The downline devices can be anything 
from an auto-answer modem to an intelli-
gent cluster controller, including teletypes 
and dumb terminals. Thus, using this box, 
it is possible to connect a personal com-
puter to a SNA system and use it as a 
terminal. 

The 3703 is cleverly designed. Based 
on an 8086 microprocessor, it is obviously 
software driven. However, its designers 
did not cast its software into ROMs, but 
instead took advantage of the fact that it is 
itself a communications device attached 
to an IBM system. 

When the 3703 powers up, it has en-
ough intelligence in ROM to download its 
'operating system' over the SNA line from 
the host computer, after performing some 
self-test diagnostics, of course. This offers 
a couple of major advantages over 
schemes such as putting the software in 
ROM or booting from disk. 

Firstly, the software is compiled on the  

IBM mainframe, using software tools the 
system programmers are familiar with, 
rather than obscure microprocessor as-
sembly language or such. The program-
mers can change the 3703's logical setup 
and definitions of the devices attached to 
it, and next time it resets, it will download 
the new version of the software. 

Secondly, it gives control of software 
distribution to the central system 
operators. There is no possibility of any-
body out there booting the system off an 
outdated version diskette. 

Should there be any problem in the 
3703, it will send a dump of error condi-
tions back upline to the host mainframe, 
where the system programmers can ex-
amine it with familiar tools. 

The 3703 fully implements SNA as a 
physical unit type 2, while the logical type 
can be almost anything from a banking 
terminal to a terminal cluster controller. 

Using the 3703 to gain access to an IBM 
system, in conjunction with a simple 
asynchronous communications program 
running on his personal computer, a user 
could upload and download data such as 
consolidated budget data for use in a fi-
nancial modelling application. 

Future developments Systems Tech-
nology is working on include a plug in 
SDLC card for the IBM PC. This imple-
ments the basic functions of the 3703, 
using the intelligence of the personal  

computer's own processor. The major 
drawback of the 3703 for this kind of appli-
cation is its price — $10,000 for a typical 
installation — and this will overcome that 
problem. 

Other Solutions 
Several companies are offering soft-

ware packages which will turn a CP/M-
based microcomputer into an emulation of 
specific IBM terminals. For example, 
Sierra Data Sciences of California offer 
emulation of IBM 3275, 2780 and 3780 
systems running with a variety of IBM 
software. 

Winterhalter and Associates, a Michi-
gan firm, offers a range of Bisync and 
SDLC packages, including SNA, as well 
as X.25 packet switching protocols. A 
number of other companies offer similar 
packages. 

For non-IBM users, the problems are a 
bit greater to overcome. For example, for 
Honeywell protocols, suitable packages 
are rumoured to exist; they are just difficult 
to track down (if you know of one, tell me 
please!). 

The message is basically that it is be-
coming easier to connect micros to 
mainframes. Suitable protocols exist 
to connect micros together, but main-
frames haven't implemented them. Looks 
like it's up to us micro users to make the 
running. 	 • 
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Logic For Literati-Part The First 

Or, Quantum Mechanics For Plumbers 
From time to time, readers have 
asked us when we are going to do 
more on hardware. Our answer is 
simply that we won't tackle ad-
vanced hardware or construc-
tional projects until the majority of 
our readers are ready for it —
since many are newcomers to 
computing, that won't be for a 
while yet. But Les Bell is de-
termined to help us on our way... 
DO YOU know anybody who has their 
computer wired up to turn their coffee pot 
on first thing in morning? I don't — and I'd 
guess Kambrook (the plug-in timer 
maker) isn't too worried at the prospect of 
thousands of Apples being bought to de-
ter burglars, make the early-morning 
cuppa, and the rest. 

Another myth exploded! 
What I really want to ask is why you  

haven't done it. Well, why haven't you? Or 
is your computer otherwise occupied bet-
ween 3am (when you take the Wizardry 
disk out) and 7am (when She Who Must 
Be Obeyed kicks you out to earn a crust). 

If you're like most of our readers, you 
are probably fairly new to computers, and 
have enough on your plate trying to sort 
out the vagaries of BASIC and DOS 3.3 
(read TRSDOS, NEWDOS, CP/M or 
whatever), without having to worry about 
how on earth you could connect your cof-
fee pot (lawn sprinkler) to the back of your 
Wonder Machine. 

Well, all that is about to change. To-
gether, you and I, we are going to learn all 
about the innards of computers, the chips 
that make it all happen, what's on that 
printed circuit board. It's not too difficult, 
really; and we're going to do it for real, by 
building up circuits and ripping them to 
pieces once they've proved the point. 

The secret is a little gadget called a 
prototyping board; there are several mod- 

els commercially available under a variety 
of names such as Bimboard, Protoboard 
and others. The board has a number of 
little holes which are connected internally, 
and by inserting components into the 
holes they are connected together to form 
circuits. 

The hole spacing on the board cor-
responds exactly to the pins on the in-
tegrated circuit chips we'll be using. Some 
single-strand copper wire will do for the 
point-to-point wiring, and we're in 
business! 

Background Theory 
The entire innards of any computer 

system depend on that marvellous invisi-
ble stuff electricity. This seems an ap-
propriate time to discuss just what electr-
icity is and how it does what it does. 

This is complicated by the fact that you 
can't see it, hear it, smell it, taste it, or feel 
it, but have to rely upon its side effects to 
know that it's doing anything at all. 
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As most of us know (or are prepared to 
accept), all matter is made out of atoms, 
which in turn are made out of rather nebul-
ous items called electrons, protons and 
neutrons. (We'll tackle quarks, pi-mesons 
and charm next month). The protons and 
neutrons form the central nucleus of each 
atom, while the electrons whiz around in 
elliptical orbits, rather after the fashion of 
planets around the Sun. 

Every now and again, an electron will 
break out of its orbit and career around 
until it meets up with an atom which has 
space for another electron, in which case 
the electron will settle down for a while. 
They do this when their energy level is 
increased enough, by heating, for exam-
ple. The trouble is that all this motion is 
random, and the sum total of it is zero for 
all practical purposes. 

However, in certain circumstances, all 
the electrons get moving in the same di-
rection (more or less), and this is called an 
electric current. You see, all electrons 
carry a slight electric charge, and as you 
may recall from your schooldays, like 
charges repel and opposite charges at-
tract. An atom, being basically neutral, 
turns positive when missing an electron, 
so that free electrons around the place 
just naturally 'gravitate' for want of a better 
word, towards positively charged atoms. 

To appreciate how truly small an 
electron is, consider that it takes 
6,241,418,000,000,000,000 	electrons 
flowing past a point in one second to pro-
duce a current of one ampere (amp, A). 
Your car's starter motor will draw some-
thing of the order of 30 A when you start 
your average family car; that's 
187,242,540,000,000,000,000 electrons 
being pushed past any particular point in 
the car wiring every second! 

The force which pushes the electrons 
around the circuit (electro-motive force) is 
known as the voltage. An analogy is in 
order here. Consider a water pipe. The 
more water flows past a point per second, 
the greater the flow rate. This is analog-
ous to current. 

If the pipe is fed from a water tank on top 
of a hill, the drop in height from the top of 
the hill will provide a driving pressure be-
hind the water. This 'aqua-motive force' is 
analogous to voltage. In this case it's 
measured in Newtons per square metre, 
or, for those of us who can cope with more 
sophisticated measurement units, 
pounds per square inch. For voltage, the 
unit of measurement is the Volt. 

It is intuitively reasonable that the grea-
ter the height of the water tank on its to-
wer, the greater the pressure, and the 
more water is going to flow through our 
pipe. So it is with electricity: for any given 
conductor, the greater the voltage applied 
across it, the more current will flow 
through it. 

I say 'given' conductor; for not all con- 

ANOTHER MYTH 
(WPGODEP... 

ductors are equal. Just as pipes come in 
different sizes, and a big pipe can obvi-
ously carry more water in a given time 
than a small one, so there are degrees of 
effectiveness as a conductor. Some types 
of material have heaps of spare electrons 
with nothing better to do than carry a cur-
rent; others have very few to spare, and it 
takes a lot of voltage to get them moving 
along. 

The electrical quantity that is analogous 
to the bore of a water pipe is resistance; 
as resistance increases, the bore de-
creases, metaphorically speaking. Obvi-
ously (what do you mean, not to you it 
isn't?), the higher the resistance, the less 
current will be produced by a given 
voltage. 

Now that I've stretched the water anal-
ogy almost to breaking point, having taken 
a few liberties with it, it's time to drop it; but 
keep it in mind, as this kind of conceptuali-
sation makes these things much easier to 
understand. Please realise, however, that 
if you should switch on an electric power 
outlet with nothing plugged into it, you will 
not be sprayed with water; if you are, it is 
pointless to ring either an electrician or a 
plumber, as this is what insurance com-
panies call an 'Act of God'. 

For the mathematically inclined, the 
quantities voltage (V), current (I — I don't 
know why) and resistance (R) are related  

by the simple equation V$1/R, where vol-
tage is measured in Volts, current in Amps 
and resistance in Ohms. This, by the way, 
is the famous Ohms Law which you may 
have read about. 

One final little point of basic electricity 
(and here I shall stretch the water-pipe 
analogy to its elastic limit): consider a 
junction of several water pipes. Since wa-
ter pipes never leak, all the water that 
flows into the junction must be equal to the 
water that flows out. This is the infamous 
Kirchoff's Law (well, one of them) that 
gives first-year Uni Elec Eng students 
such a hard time. 

Signals and Meaning 
While gold and copper are good con-

ductors, and plastics, for example, are 
not, there are some materials that aren't 
quite so easy to categorise. 

Two of them, germanium and silicon, 
are half-decent conductors, or in scientific 
lingo, semiconductors. 

What makes them outstandingly in-
teresting is that by tampering with a little 
chemistry and adding a pinch of such sub-
stances as indium, arsenic and gallium, 
we can make devices in which we can 
vary the resistance of the substance at 
will. 

These devices are called transistors. 
Imagine them if you like, as water pipes 
which can be varied in diameter from in-
ches to feet by remote control. Even more 
interesting is that the remote control de-
vice is itself a water pipe; some kind of 
mysterious hydraulic mechanism. 

Now we can use one water pipe to con-
trol the flow of water in another; best of all, 
we can use small pressure changes in 
one pipe to control the water flow in a big 
pipe...we can use small voltage changes 
in an input circuit to control the current 
flowing through another circuit. And thus 
we have the principle of amplification. 

This is (vastly over-simplified, to be 
sure) exactly how your hifi amplifier 
works: the flow of current through its out-
put transistors, from the wall socket, via 
the power supply, to the loudspeakers, is 
controlled by the voltage signals fed from 
the pickup. Various other things are done 
to the signal by the tone control circuitry, 
for example; but these are, fortunately, 
beyond our plumbing skills. 

Now, communicating information in this 
manner is quite difficult; measuring the 
flow rate in a pipe is not that easy, and nor 
is it easy to measure current or voltage 
accurately. If electricity had never been 
discovered, it is conceivable (if not prob-
able) that we might have calculating or 
computing machines based on the kind of 
plumbing we've discussed. 

I don't know about you, but I would 
much rather that my bank balance wasn't 
measured by the amount of water in a 
tank. Inflation wouldn't worry me so much 
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as evaporation; a hot summer could ruin 
the country! Not only that, but corrosion, 
lime deposits and the like could render 
such a hydraulic computer progressively 
more inaccurate. 

There's another way of working, 
though, which doesn't rely on accurate 
measurement. We say, 'If the water in this 
pipe is barely moving, count that as a 
zero, and if it is a proverbial raging torrent, 
count that as a one'. Then we either fully 
open or close the valves in the system, 
and never leave them in between. 

Systems that rely upon measurement 
are called analogue systems, and such 
analogue computers do exist, and while 
they do suffer from problems analogous 
(!) to evaporation and so on, they have 
their uses for specific types of problems. 
The on/off system is called: 

Digital Logic 
Contrary to popular belief, digital logic is 

not figuring things out by counting on your 
fingers! Digital logic in fact is the type of 
circuitry used by the vast majority of com-
puters in the world today. 

If you look inside your computer, you 
will see one or more boards, usually 
green, covered with black rectangles and 
other funny coloured shapes. These 
boards, called printed circuit boards, are 
the actual electrics of the computer. Cop-
per tracks on the surface of the boards 
carry signals from component to compo-
nent, and link the entire system together. 

The black rectangles do the actual 
work. These are integrated circuit 
packages — in fact, the integrated circuit 
is a small chip of silicon moulded into the 
black epoxy resin. Most packages have  

14 or 16 pins, although memory, I/O and 
processor chips have 18, 20, 24, 28, 40 or 
64 pins. 

The majority of integrated circuits in a 
computer are of a type called Transistor-
Transistor Logic (TTL). The exact details 
of this are not important, but here are the 
major important characteristics of this 
type of circuit. 

Several types of circuit are available; 
the basic intention of this course is to ex-
amine the various types and see what 
they do, then combine them to do more 
complex things. Most TTL chips have an 
identifying type number stamped on them, 
usually beginning with 74 (sometimes 54). 

After the 74 will either be the numbers 
identifying the logic function performed by 
the chip, or a few letters specifying what 
kind of circuit it is. The letters 'LS', for 
example, indicate that the chip is a 'Low 
Power Schottky' type, which consumes 
less power and operates faster than the 
standard series. In fact, LS type TTL is 
much more prevalent in microcomputers 
than standard TTL. 

The numbers identify the logic function; 
for example, a 74LS90 is a decade 
counter, while a 7474 is a dual D-type 
flip-flop. These numbers generally apply 
regardless of the manufacturer, and their 
pinouts are the same also. 

In order to help you to identify particular 
IC's and design with them, you should 
obtain one of the TTL Data Books 
published by the semiconductor man-
ufacturers. These specify what each chip 
does, which pins are which, how much 
power the chip consumes, and how fast it 
does it. 

Some data books also contain useful  

design hints and background information. 
They are obtainable from integrated 
circuit manufacturers such as Texas In-
struments and Fairchild (generally for a 
price — they're not small books). I use the 
Fairchild book; it's priceless to me. 

Unlike 	MOS 	(Metal-Oxide 
Semiconductor) circuits such as 
microprocessor chips, which can be 
damaged by static discharge as they are 
handled, TTL chips are quite safe to han-
dle. They run off a power supply of 5V 
(plus or minus 5 percent), and their inputs 
and outputs can only be in one of two 
states — close to either 0 V (usually within 
a few tenths of a volt but certainly less 
than 0.8 V) or 5 V (actually anything above 
2.4 Visa logic one— generally it is 3.3 V). 

There are a few other things you ought 
to know about TTL, but they can wait until 
you start using the stuff. 

So much for the background. If you 
want to be ready for the action next month 
here's what you'll need: one 'breadboard', 
as they are known; proprietary names 
such as 'Protoboard' and 'Bimboard' are 
the kind you'll need. Check that it's the 
kind that accepts integrated circuits (0.1 
inch pin spacing). 

You'll also need the following items: 1 x 
7400, 1 x 7402, 2 x 7404, 1 x 7408, 1 x 
7432, 1 x 7486, 4 x red light emitting 
diodes, half a dozen 330 ohm resistors. 
Oh yes, you'll need a 5 V power supply. 
Some computers have spare 5 V outputs, 
and it may be possible to use one of these; 
alternatively, we are arranging for a sim-
ple el-cheapo 5 V power supply to be 
made available by one of our suppliers. 

Next month, we shall start the practical 
experiments in earnest. 
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you how to use WordStar step-by-step. 
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spelling accuracy, create and merge 
files, format on-screen, even design 
special print effects. This book also 
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dictionary of all commands used in 
WordStar, SpellStar, and MailMerge, 
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...and SI MA/OKI made it hap en! 
other people said it had to happen, but SIGMA/OKI 

made it happen with the SIGMA/OKI 1F800 personal computer 
IS 

Model 10 
Personal Computer 

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

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

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

Model 20 
"All-in-one Professional Computer 

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

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

SIGMA/0K' 
SIGMA/OKI Microcomputers, 
11th Floor, 157 Walker St., 
North Sydney, 2060 
Dealer Enquiries: David Thomas (02) 436 3777 

New South Wales (Sydney City) King Street Computers (02) 29 8554 (Sydney North) Minimicro 
Supermart John F. Rose Computer Services (02) 439 1220 (North - Brookvale) 
Computermax (02) 93 1383 (South - Redfern) Cybernetics Research (02) 698 8286 (East - Bondi) 
Software Source (02) 389 6388 (West - Guildford) AED Micros (02) 681 4966 Victoria (Melbourne City) 
Computer Country (03) 329 7533 PSI Computers (03) 654 2351 (South - Albert Park) Computer Edge 
(03) 690 1477 Queensland (Brisbane City) The Data Professionals (07) 229 7101 (South Brisbane) 
Argonaut Computer Sales (07) 44 7491 (North Brisbane) Archive Computer Services (07) 262 2911 
(Cairns) Computer Concepts (070) 51 7317 Australian Capital Territory (Canberra) Boulevard 
Business Systems (062) 48 5411 South Australia (Adelaide) Disk Computer Systems (08) 271 4299 
Southern Information and Robotics (08) 212 7936 Western Australia (Perth) Taimac Corporation 
(09) 328 1988 (Bunbury) South West Business Systems (097) 21 6677 Tasmania (Hobart) Quantam 
(002) 34 5506 New Zealand (Auckland) Microprocessor Development (New Zealand 9) 54 0128 

•rec retail includes CP/M, printer, excludes sales tax. 
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Hopeful Advice 
IN THE May 1982 issue Clinic Section, 
advice given to one Mr Haughton is, I feel, 
rather hopeful more than helpful. 

First, if Mr Haughton's ZX81 is fitted 
with the British modulator, it is of the UHF 
variety — and whilst it can be used with a 
colour TV set that covers the necessary 
UHF band/channel, it cannot be used on 
a TV with only a VHF tuner. And substitut-
ing the locally made Dick Smith modulator 
will not solve the problem. Without going 
into the technical details, UHF cannot be 
made compatible with VHF just by wish-
ing it to be so. What is required, if Mr 
Haughton's unit, as I suspect, has a UHF 
modulator, is a UHF to VHF converter —
see Electronics Australia/Dick Smith kit, 
which gives exceptional results! 

In the case of the Australian retailed 
ZX81 units, they are indeed fitted with 
VHF modulators — tuned to channel 0 
frequency! This means that in states 
where channel 0 operates, interference 
means that the screen display of any TV 
set is seriously degraded. 

If Mr CLINIC examines the Hong Kong 
modulator he will find it is physically much 
smaller than the Dick Smith unit. In fact, 
he would find that it is the same size as the 
original British unit — only on VHF not 
UHF. The Dick Smith unit though can be 
used. First you must trim the unit down 
until it will fit inside the case of the ZX81, 
then solder it in place of the channel 0 
version. I have found that it gives better 
results if it is retuned to operate on chan-
nel 4 though this is not important if interfer-
ence to another TV set operating on the 
lower channels will not occur. 

If it is retuned to channel 4, interference 
to other TV in close proximity is lessened, 
but not totally excluded. 

So there it is. I enjoy your magazine and 
await its appearance on the newsstands 
each month with eagerness. 

W GILES 
Kingston, Qld 

Dick's Secret 
THIS IS a letter to tell all your advertisers 
the big Dick's secret to getting bigger 
(sorry Dick, you don't carry enough Com-
modore products). 

He advertises his prices and gives a 
good brief description of his chattels, has 
a telephone number with Bankcard  

facilities and 99 percent of the time a mail 
order section in his ads. 

Unfortunately, some of us do have to 
live outside the capital cities and even 
away from major regional towns and even 
more surprising we sometimes have the 
odd dollar to spend after being ripped off 
by freight and packaging charges! 

Please Mr Advertiser, get your money 
out of those ads and give us country guys 
a go. 

If you thought there were no computer 
bums out here, you have my sympathies, 
we don't all have TV, and we don't do all 
the time what you think we do. 

David Altenburg 
West Mackay, Qld 

Sleazy Akhurst? 
THANKS FOR an interesting, witty and 
informative magazine. Apart from B J 
Akhurst's brilliant (but sleazy) cartoons, I 
find the glossary of great assistance in 
handling the unavoidable jargon. 

However, I think you should check out 
the definition of 'Write Protect', and I think 
it is poor form to explain Kilobaud when 
you have not explained Baud first. 

I appreciate the tutorials, and the pieces 
on operating systems and languages. 
Can you include some about multi-user 
systems? When we approach dealers ab-
out multi-user CP/M they become very 
evasive. Many shudder at the mention of 
MP/M. 

I could certainly use some of your 
fundamentalist insight into the UNIX-like 
operating systems for micros, and some 
words about the apparently super duper 
Discovery Multi-Processor, Cromemco 
and Cromix, and Morrow's Decision 1. 

These hold quite a deal of promise for 
the slightly larger than personal user, 
wanting two or three workstations, and 
maybe 20 or so megabytes on line. I see 
potential for very cost-efficient computing 
solutions in many government bodies —
maybe you could help to save us some 
tax. 

MIKE JONES 
Balmain, NSW 

Our definition of write protect is en-
tirely accurate — it specifies floppy 
disks...although perhaps we could ac-
cede to the changing times and include 
a definition for minifloppies too. Won- 

der whose idea it was to reverse con-
vention anyway? 

Nice Book, But... 
VIC REVEALED, by Nick Hampshire, is 
an excellent book, packed with useful in-
formation and routines. However, the 
proof reading has left a lot to be desired. 

For those who have tried the joystick 
routine on page 218 and failed to get it up 
and running, the following amendments 
will make it work. Lines 30 and 40 should 
read: 

30 SO = ((SAND4) =0) 
40 S1 = ((SAND8)=0) 

Other shortcomings of the proof read-
ing proliferate throughout the book. For 
example, on page 119: 20 PIKE 
36879,Q +24; and 20 FORQ—
T01000:NEXTQ. 

One good effect of the errors in VIC 
Revealed is that the user has to investi-
gate them and, by amending the routines, 
gets a more thorough understanding of 
how they work. 

BILL FABIAN 
Regents Park, NSW 

Plotting Program Error 
I WAS pleased to see my paper describ-
ing a general-purpose plotting program 
attractively set out an printed in the April 
1982 copy of Your Computer, but was 
dismayed to see that I had omitted one 
up-arrow from line 8215 of Listing 2. 

The second instruction in line 8215 
should read: 

STT-10 `(INT(LOG(BSS)/LTR)). 

Also the OPTION numbers (2) and (4) 
were omitted from the caption of Figure 2. 

I regret the error, which occurred be-
cause my interfaced typewriter has no up-
arrow. One was put in by hand in line 8395 
but line 8215 was overlooked in the copy 
sent to Your Computer. The option num-
bers were omitted in typesetting but are 
not likely to confuse anybody. 

D L HOLLWAY 
Gordon, NSW 
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The Perennial Question 
I BECAME interested in microcomputers 
through a unit in computer maths at 
school. I have since decided that I would 
like to buy a microcomputer, but I am at a 
loss as to which one I should buy. 

I was told to buy Your Computer which I 
did, and even after reading the magazine, 
I am still at a loss as to which one I should 
buy. 

The Sinclair ZX81 is tempting as far as 
price goes, but as far as expansion goes, 
it leaves a bit to be desired. The Apple on 
the other hand seems a lot more versatile, 
but at this stage, I am not sure how far my 
interest in computers goes, and so buying 
the likes of an Apple could prove to be an 
expensive lesson. 

In the February 1982 issue, I saw the 
Microbee. It seemed quite interesting, but 
with my soldering ability it could be a lot 
easier to set fire to $400. 

In a nutshell, what I am looking for is a 
computer that operates well in its basic 
form, yet can operate as the basis of a 
good system. I want something that has 
plenty of programs available at a reason-
able price. I also want something which 
could be easily and inexpensively re-
paired if something went wrong. Keep up 
the good work on the magazine. 

GRAEME WILLOX 
Jimboomba, Qld 

This is the question we never 
answer....we can't tell you what to buy 
without knowing you and your needs a 
whole lot better. 

The good news, if you really did like 
the Microbee, is that it now comes 
assembled. 

Let's Go Lotto... 
I MUST comment on Rod Stevenson's 
columns (June and July 1982 Your Com-
puter) in which he discusses the nature of 
random numbers in general and his appli-
cation to generation of X-Lotto numbers in 
particular. 

The subject of using a computer to gen-
erate X-Lotto numbers is, in itself, trivial: it 
only supplants any emotive battle that 
may arise in the selection of such num-
bers. It will not, as Rod asserts, increase 
the probability of obtaining a winning 
result. 

However, here the triviality ends: the  

function of problem analysis must be 
pursued as a matter of principle. Systems 
analysis is the backbone of computer 
programming and should be fully realised 
no matter how trivial the project. 

Any program that seeks to emulate a 
'real world function', as would be the case 
with a X-lotto emulator, must, as near as 
possible, follow the 'real world rules' of the 
function. 

The function of 'drawing' the numbers 
can be described as follows: 
• The numbered balls are loaded into the 
container. 
• The position of the balls are 
randomised by the rotational action of the 
container. By reversing the direction of 
rotation, a ball is shunted to the outlet 
passage of the mechanism and deposited 
in the appropriate receptacle. 
• The process of the previous paragraph 
is repeated until seven, six primary and 
one supplementary, balls have been 
selected. 

Facts that can be assumed from the 
foregoing: the balls are randomised be-
fore each draw; once a ball has been 
drawn there is no way the same number 
can be reselected; with each draw, the 
number of balls that remain available to 
be drawn are reduced by one, but, the 
range (of numbers) can remain the same 
e.g. 1-40. 

I would submit that the following prog-
ram meets the conditions described. 

100 'Program t,, pmulate a X Lott. draw 
110 DIM RC(40) 

120 FOR 1=1 TO 40:DC(1)=1:NEXT:R=40 

-CI - 1 FOR 1=1 TO 7 

140 
	

RANDOM 

150 
	

D.RND1R1:PRINT OSING"MO$11";PC1D/: 

160 
	

FOR J=D TO R• 1:BC(J1=BC(J11):NEXT 

170 
	

R=R-1 

1110 NEXT 

Line 140 re-seeds the generator — as 
analysis required. 

Line 160 ensures that the number in the 
range is only selected once by the com-
paction of elements. 

Line 170 reduces the ball count. 
To conclude: those among us that have 

been around computing for a time that 
enables us to write, either practically or 
philosophically, must, to the best of our 
abilities, ensure that we do not dismiss 
what, in our view, might be trivialities: we 
are the educators of the newcomers. 

The Archer Bugtrap 
R D Greet  

Get It Straight! 
I AM writing to express my disappoint-
ment in Your Computer, June 1982. 

Being the proud owner of a VIC-20 I am 
constantly on the lookout for software, 
which is very rare. Imagine my delight in 
finding a magazine which features a prog-
ram especially for the VIC-20. I quickly 
thumb through the magazine, read 
through the editorial (which tells me this is 
the best magazine out) and then buy it. 

The VIC-20 combat program has appa-
rently been printed out by computer so I 
think it must run okay. 

Then comes the crunch! 
After many hours of laborious typing 

and erasing I push the return button after 
typing run and all I get are error 
messages! 

Line 340 should read POKE 
7680 + (22*Y),103:POKE 
7701+ (22*Y),101; the for..to values for 
drawing the walls are wrong, the variable 
'A$' is used at least three times during the 
program for different purposes, line 830 
keeps throwing up a 'RETURN WITHOUT 
GOSUB' error, and to top it all off, no 
matter which set of keys are pressed, only 
the left tank moves, to name but a few! 

I am at present a subscriber to an Eng-
lish magazine Micro Computer Printout 
which is a very 'friendly' magazine, very 
aware of VIC-20 users, but alas does not 
cater for Australia as far as software 
advertisements. 

I am therefore looking for an Australian 
magazine to take its place, and will be 
looking critically at the next couple of is-
sues of Your Computer. 

I would appreciate your comments and 
a debugged printout. 

Paul Turvey 
West Hobart, Tas 

That, unfortunately, is what happens 
when readers submit material in un-
useable format — it gets re-typed, and 
something goes wrong. We try very 
hard to keep them accurate, but some-
times a 'dud' slips past. 

Of course, we could always claim we 
slip a few in to give readers the extra 
satisfaction of discovering the bugs 
and getting it to run properly...you 
would believe us, wouldn't you...? 
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ANNOUNCING 
The Affordable Colour Printer 

At AWA, we believe that our new printer at last offers users the ultimate dot matrix 
printer but at an affordable price. 
Consider these features: 
— Seven-colour plus black printing; 
— Operating speeds from 100 to 200 cps; 
— RS232C or Centronics compatible parallel interface; 
— Serial interface rates of 300, 1200, 2400 and 9600 bits per second; 
— "Correspondence-quality" printing; 
— Dot graphics; 
— 10, 12 and 16.8 cpi character densities; 
— Double width (enhanced) character printing; 
— Two models: P80 for VDU page printing (up to 9.5 inch wide paper) and 

P132 for computer output (up to 14 inch paper) 
— Prices: Basic $1,215 (P80), $1,541 (P132), Plus delivery and Sales tax. 

Sheet feed, draft speed, graphics and colour options extra. 
So, if our new printer sounds like the dot matrix printer you have been waiting for, 
call us today, we'll be delighted to tell you more. 

Phone: Sydney 887 7111; Melbourne 529 4133; 
Brisbane 369 0256; Adelaide 79 9582; 
Perth 321 9334, 

For further information simply contact an AWA distributor — COMPUTERACC 
Brisbane 369 0256; Sydney 411 3244; Melbourne 690 3233; W.J. MONCRIEFF Perth 
325 5722; QUANTUM Hobart 31 0222; EXCALIBUR Launceston 34 0555; or your 
closest AWA office. 
The Data Terminals & Communications Specialists 



Eight AND Sixteen 
Making the transition from an 8-bit 
system to a 16-bit system will be 
the logical next step for a lot of 
users whose systems have just 
grown and grown. But leaving 
behind a library of 8-bit software 
needn't be a problem, writes Les 
Bell. 

EVER SEEKING increased performance 
from my office computer, it's been grow-
ing as I've added more and more 
peripherals. 

Recently, I've been loading more and 
more work on the poor machine, including 
a market research questionnaire analysis 
program that takes hours to run through 
the data. The result has been a desire —
no, a need — for more power, particularly 
more speed and possibly multi-user 
operation. 

The result was a plan to upgrade the 
system to a new, faster processor, more 
memory, hard disk, and so on. Although 
this is a long term plan, and not all of it has 
been implemented, the first steps have 
been taken, and the system has been 
slowly metamorphosing. 

After considering a lot of the S-100 
systems on the market, I finally decided 
on the Compupro range of boards, by 
Godbout Electronics. In the range, which 
is designed to meet the IEEE 696 
standard for the S-100 bus, are memory 
boards up to 128 Kbyte in size, disk con-
trollers (both hard and floppy), I/O boards, 
special purpose boards like the Multi-
plexer, and processors. 

With a special interest in 16-bit 
systems, I was particularly drawn by the 
CPU 8085/88, which has both an 8-bit 
8085 processor and a 16-bit 8088 proces-
sor on it. 

In this way, it is possible for me to run all 
my existing 8-bit software, as well as hav-
ing CP/M-86 and other 16-bit software 
available to me. 

Incidentally, it might be of interest to 
know that this same Godbout dual proces-
sor system was used in the development 
of the IBM Personal Computer, and in 
fact, with the addition of an extra disk con-
troller, it can read and write disks in IBM 
PC format! 

The pin-outs of the 8085 and 8088 
chips are sufficiently close that it is almost 
possible to unplug one and replace it with 
the other, and it was undoubtedly this 
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similarity that led the Godbout designers 
to try putting both on the same board. 

When the board first powers up, the 
8085 processor is enabled. The board 
does have power-on jump circuitry, so 
that it can jump immediately to a bootstrap 
program in ROM, for example, but nor-
mally the 8085 will start execution at loca-
tion zero. 

Put It To Sleep 
Once the system is running, the proces-

sors can be swapped by performing an 
input from the memory management port 
(of which more later). When this port is 
read, the running processor is put to 
sleep, and the sleeping processor wakes 
up. 

Depending on the switch settings on the 
board, the wakening processor can either 
continue exactly as it was before being put 
to sleep, or it can be reset when it comes 
on line. 

In this mode, the 8085 will either restart 
at location 0 or perform a power-on jump, 
while the 8088 will start execution at loca-
tion OFFFFOH. This mode is not normally 
used, and the processors generally just 
suspend current operations on switching 
out and resume them on awakening. 

The S-100 bus now allows for a max-
imum of 16 Megabytes of memory 
through its new, extended, 24-bit address 
bus. Obviously, the 8085 only directly ad-
dresses a maximum of 64K of memory, 
since it only has 16 address lines. 

Therefore, the board is provided with an 
8-bit output port (latch) which actually puts 
its contents on the upper 8 bits of the 
address bus. By this means, which is 
identical to bank select schemes from a 
software point of view, the 8085 can ad-
dress the full 16 Mbytes. 

The 8088 has 20 bits of address, allow-
ing direct addressing of up to 1 Mbyte. The  

memory management control circuitry 
knows which CPU is running, and when 
the 8088 is in control, only puts the top 
four bits of its contents onto the bus — the 
lower four bits of the extended address 
lines come directly from the 8088. In this 
way, the circuitry accommodates the dif-
ferent addressing ranges of the two 
processors. 

On power-up the extended address re-
gister is always cleared to zero, while on 
reset, it may or may not be cleared, de-
pending on a switch setting. The power-
on jump circuitry allows the 8085 proces-
sor to jump to any 256-byte boundary in 
the lowest 64 Kbyte address space. 

Thus a typical program flow for a prog-
ram using both processors might look 
something like this: 

• Computer powers up. 
• 8085 does a power-on jump, program 
begins to execute. 
• Time to swap processors. 
• Load in object module for 8088. 
• Set up jump to 8088 code at OFFFFOH 
• Push A register 
• INput from port OFDH 
• On-board hardware puts 8085 to sleep 
and wakes 8088 up. 
• 8088 now on line, begins execution at 
OFFFFOH, 
• Jump to object module. 
• Perform task. 
• Time to swap processors (e.g. need 
something from disk). 
• Put info to be passed in RAM (e.g. drive 
number, sector, and so on). 
• Push A register, 
• INput from port OFDH. 
• 8085 back on line. 
• POP A register, 
• perform task 
• Push A register 
• INput from port OFDH 
• 8088 back on line 

Watch The Stack 
Notice that the switching is done by 

performing an input from a 'fictitious' input 
port, and so after it is done, the proces-
sor's accumulator will contain garbage 
(FFH). Therefore, if the accumulator con-
tents are important, they should be placed 
on the stack. 

Another important point is that the prog-
rammer should be careful to keep each 
processor from modifying the other's 
code, data or (especially) stack spaces. 

Using this scheme, it is possible to 
run 8088 16-bit code under conventional 



Ratings: 	 excellent 	vgood 

Documentation: 	 ✓ 

good 	poor 

   

Ease of Use: 

Functionality 	 ✓ 

Support: 

Value-for-money: 

Price: 	 $495 	 

Review Unit from: Automation Statham, 47 Birch Street,  Bankstown 2200  
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CP/M-80, by making the 8085 a kind of 
disk server. Godbout can supply a special 
8088 debugger which operates under 
CP/M, allowing this kind of software to be 
worked on, although most 8088 users are 
now moving to CP/M-86. 

In fact, the Godbout M-Drive, a high 
speed replacement for disk drive storage, 
actually is an extension of the standard 
CP/M BIOS which uses the high-speed 
string (block) move instructions of the 
8088, combined with its 1 Mbyte addres-
sing, to do some of the work for the 8085. 

It is possible to write a CP/M-80 BIOS 
for a standard 64 K system, in which most 
of the code is actually run by the 8088 —
and more efficiently than the 8085 could 
do it! 

CP/M-86, running on this board with 
the Compupro Disk 1 controller, actually 
uses the 8085 to perform the initial boot-
strap, and then hands control over to the 
8088. 

Also on the subject of dual processor 
operation, Godbout Electronics now has a 
special version of the MP/M-86 Version 
2.0 operating system, called MP/M 8-16, 
specifically for this board. As well as work-
ing like a conventional MP/M-86 system, 
this piece of software will allow the user to 
run existing 8-bit CP/M programs in a 
multi-user environment. 

It works like this: 
Suppose a user types in WS, in order to 

run WordStar. The operating system will 
first search for the file WS.CMD, which is 
the 16-bit version of the program under 
CP/M-86. If it fails to find that file, it will 
then search for WS.COM, the 8-bit ver-
sion of the program. Should it find that 
program, it will then load it into memory, 
and set up a fake CP/M-80 BDOS and 
BIOS in the same area of memory. It will 
then switch processors, allowing the 8085 
to run the program. 

In the meantime, the 8088 is still time-
slicing, allowing multiple users of 16-bit 
software; the 8085 can also be time-
sliced, so that multiple 8-bit programs can 
also be run. 

From these notes, it can be seen that 
there is no shortage of software to take 
advantage of the dual processor system!  

you don't see too many of those these 
days!). 

Speed? Ah, yes, speed. Well, the as-
sembled and tested version of the CPU 
8085/88 is provided with 6 MHz versions 
of both processors as standard, and the 
result is a fast system. There is a switch on 
the top of the board to reduce the 8085 
clock speed to 2 MHz, for those systems 
which have slow memory or peripherals, 
or perhaps use software timing loops in 
the disk controller. 

The presence of a large finned heat 
sink on top of the 8088 surprises many 
people, but the fins really are necessary, 
as that processor really does get hot, 
particularly at speed. 

Running at 6 MHz, the system is about 
twice the speed of the IBM Personal Com-
puter, as our recent benchmarks show: 
using Microsoft BASIC-80, the system 
generates the prime numbers up to 1000 
in 45.7 seconds. 

For those who really want their system 
to fly, an 8 MHz version of the board is also 
available. Beware, however, because 
you're gonna need some pretty hot mem- 

Languages: 	You name it 

Expansion: 

Best Points:  

ory to run at that speed! Incidentally, the 
board does have a wait state generator on 
board to slow it up when accessing slow 
memory, but that negates the whole point 
of running with a high speed processor. 

The board is built to extremely high 
standards; it really is a lovely job, and will 
be appreciated by printed circuit board 
connoisseurs. 

Possibly the only thing that could have 
made it better would have been a Z-80B 
processor in place of the 8085 — but then, 
there's not that much Z-80 software 
around, and it would have unnecessarily 
complicated the board. 

In short then, the CPU 8085/88 is a 
unique board which is able to take ad-
vantage of a wide range of software and 
give the user a gentle entree into the 16-
bit world. It provides plenty of raw speed to 
turn an S-100 bus into a really 'hot' box, 
and supports some very advanced con-
cepts in operating systems. 

The 6 MHz version of the board sells for 
$425 plus tax, while the 8 MHZ version is 
$525 plus tax. I got mine from Automation 
Statham, 49 Birch Street, Bankstown 
NSW 2200. Tel (02) 709 4144. 

Unit: 	 CPU 8085/88 

Made By: 	 Godbout Electronics 

Processor: 	8085, 8088 

Specifications and Report Card 

Clock Speed: 	2 MHz / 5 MHz, 2 MHz / 6 MHz (switch selectable) 
RAM: 	 N/A 

ROM: 	 N/A 

I/O: 	 N/A 

S-100 IEEE 696 

Duel processor, excellent software support, 
high quality construction  

Worst Points: 	No failings 

Other Features 
The CPU 8085/88 conforms to the 

IEEE 696 standard for the S-100 bus, and 
will work with the latest in memory and 
peripheral boards. In particular, it imple-
ments the correct protocols for DMA 
transfers by other bus masters — in fact, 
its companion disk controller, the Disk 1, 
is a DMA device. 

Despite the attention paid to state-of-
the-art design, the board will also work 
with older boards, provided they are con-
servatively and correctly designed. For 
example, a socket is provided for the con-
nection of an Imsai front panel (although 



..Your Office 
Trying to make a CP/M system 
more comprehensible to the peo-
ple in your office? While CP/M 
offers some you-beaut word pro-
cessing and database packages, 
the system itself can be a night-
mare for the novice. Les Bell re-
ports here on one solution... 

OPERATING SYSTEMS, historically, 
have been designed to be used by the 
cognoscenti of the computer world; the 
systems programmers and others poss-
essed of 'inside knowledge'. 

The uninitiated find it well nigh impossi-
ble to make a computer do what they want 
without hours of training, and even then 
are unable to reason out why a particular 
command works this way with one option 
and that way with another. 

There's a reason for this, of course; the 
operating system has to be able to make 
the machine do anything that may be re-
quired of it, and so it has to be a particu-
larly complex piece of software with so 
many bells and whistles. 

And, of course, applications programs 
like accounting packages can be design-
ed with one type of user in mind, while the 
OS has to be all things to all people. 

CP/M is a good example of this dicho-
tomy. As operating systems go, it is fairly 
basic (which is why it is so transportable) 
but no-one could really describe it as 'user 
friendly'. 

On the other hand, the range of prog-
rams available to run under it includes 
some extremely sophisticated, yet friend-
ly, office applications software. The 
operating system itself is the major barrier 
to placing such software in an office with 
untrained users. 

Supervyz is designed to remove that 
barrier. It is a 'shell' program which hides 
the operating system from the user. With 
Supervyz installed in a system, from the 
moment of power-up, the user is able to 
select the activity to be performed from a 
series of menus. 

If Supervyz has been completely and 
correctly installed, it will install itself in 
memory immediately after the operating 
system loads, and will then take over 
system operation. After a few seconds, 
the Supervyz main menu will appear. 

The menu screen is divided into three 
areas. At the top is a menu of the various 
options available to the user. Up to 10 
different functions can be displayed in this 
space, and the user makes a selection by 
pressing the associated number. 
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The bottom area is devoted to the Vol-
ume Table of Contents, which is simply a 
disk directory listing, a list of the names of 
the files on the disk. 

The middle third of the screen is where 
it all happens, the area where Supervyz 
prompts the user to select an action. At 
the main menu, the prompt line here will 
read 'Please enter the number of the de-
sired function (0 if none, ? for help) []'. The 
user can then enter the appropriate 
number and hit return, which will either 
cause the selected action to be performed 
or drop the user to the next level menu. 

The menu structure is hierarchical, so 
that the top-level menu can deal with over-
all office activities, while each lower order 
deals with successively lower functions 
such as word processing, accounting, or 
communications at the next level, docu-
ment printing, editing or document copy-
ing at the next again. 

The heart of Supervyz is SUPER-
CCP.COM, a program which relocates it-
self in memory to overlay the standard 
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CP/M CCP (Console Command Proces-
sor). SUPERCCP has several extensions 
over the standard CCP, notably the resi-
dent commands GET (load program but 
don't execute), GO (execute memory-
resident program), LOG (change logged 
drive) and WAIT (wait for a key-press). 

SUPERCCP is larger than the standard 
CCP; it leaves the same size TPA (trans-
ient program area) as a standard sys-
tem with XSUB active. SUPERCCP also 
supports the MP/M XDOS call 155 and 
will return the time and date in standard 
MP/M 1.1 format. Obviously in a system 
without a real-time clock this is not the real 
time, but is set by the user using a prog-
ram supplied. 

SUPERCCP can be run automatically 
on many CP/M systems; the installation  

allows the user to set it up for any one 
of a number of terminals and integrated 
screens, and then optionally offers a list of 
disk controllers for which it is able to patch 
the BIOS so as to autoload SUPERCCP, 
which will then chain to Supervyz proper. 

In many cases, if a disk drive is not 
specified, the user will still be able to 
make the appropriate patches if he has 
access to the BIOS source code (all users 
should have free access to the BIOS 
source!). In any case, system houses and 
OEMs should certainly be able to supply 
`turnkey' systems which present the 
Supervyz menu on power-up. 

Each menu can be set up by the user; a 
program is supplied which allows the user 
to set up individual menu entries. Basi-
cally each menu entry consists of a title 
and an optional series of prompts; the 
answers to the prompts are substituted 
into a command line which is sent to 
SUPERCCP in exactly the same fashion 
as a SUBMIT file is processed. 

Thus, a menu entry might look like this: 
a title of 'Word Process a Document', and 
prompt for 'Name of Document'; the com-
mand line will look like 'A:WS B:$1', but 
will be expanded when submitted to 
include the answer to the prompt, so that 
it looks like `A:WS B:SUPERVYZ.DOC' or 
similar. 

Supervyz command lines can be signif-
icantly more sophisticated than with stan-
dard CP/M; for example the vertical bar 
symbol can be used to chain multiple 
commands on a single line, allowing, for 
example, FORMAT to be run, followed 
immediately by SYSGEN. 

Control characters can be embedded in 
text, written as a caret followed by a letter, 
rather than the actual control code. Com-
ments can be displayed on the screen, 
using a semicolon. 

The Supervyz menu also contains de-
tails of the allowable field lengths, and it 
will display square brackets about the en-
try area, so: 

Name of file [ 
Thus entries are restricted to the ap-

propriate size. As well as this, each 
Supervyz menu entry allows the user to 
specify the default disk drive and user 
area which it will operate on. Furthermore, 
the user can specify any files (particularly 
.COM files) which are required; Supervyz 
will check that they are present and will 
display an error message if any are 
missing. 

Help Features 
It can be seen that Supervyz allows the 

construction of quite sophisticated menu 
structures, and allows complex sequ- 



4 Jan 1981 	 SUPERVYZ Function Selection Menu 
1) Set Date and Time 	 6) 
2) Select Default Disk and User 	 7) 
3) Add or Change SUPERVYZ Menus 	 8) 
4) Extended Volume Table of Contents 	9) 
5) File and Disk Support Functions 	10) 

(Function 0 returns to next higher menu) 

Please enter the number of the desired function (0 if none, ? for help) [ ] 

Default Drive = A Volume Table of Contents (VTOC) 	DefaultsUser = 1 

Supervyz Function Selection Menu. 

Skirt St 

Gilbe t St 

ences of operations to be carried out, after 
the fashion of SUBMIT files, without the 
operator being aware of what is 
happening. 

However, it is unlikely that even the 
most experienced user can create a 
system, the operation of which will be im-
mediately obvious to a new user. For this 
reason, one of the standard prompts on 
each Supervyz menu allows a user to 
press the '?' key to obtain a 'HELP' file. 

Pressing '?' will load and run the HELP-
.COM utility supplied with Supervyz. The 
function of this program is to load and 
display a help text file (*.HLP) with name 
corresponding to the menu from which it 
was invoked. The user is presented with a 
menu and can select the function(s) for 
which he/she desires assistance. 

This is fairly straightforward stuff; there 
are apparently similar programs in the 
public domain. What really makes this one 
different is that HELP.COM is actually an 
implementation of Dr John Starkweather's 
PILOT (Programmed Instruction, Learn-
ing Or Teaching) language. Thus .HLP 
files are not just straight text, but are 
rather programs. 

Using this facility, it is possible to con-
struct interactive teaching sessions which 
not only present instructions, but ask the 
user questions. In fact, the principal docu-
mentation for the HELP program is in fact 
a .HLP file itself, which presents examples  

of the kinds of things it can do, ending up 
by listing itself to reveal all! 

The Supervyz disk contains sample 
.MNU and .HLP files, so that the user has 
plenty of examples to follow. On most in-
stallations these will require customising. 

For example, to edit a .HLP file from 
within Supervyz, the standard system will  

try to invoke ED, the standard CP/M 
editor. Now, while I have a certain 
nostalgia for ED, I would no more use it 
than appear naked in 'Cleo', preferring 
WordStar; since the only copy of ED.COM 
I have is on my master disk, Supervyz 
would not let me edit a .HLP file until I'd 
changed the menu. 

Altos, 
Osborne, 

Hitachi Peach, 
Olivetti and more. 

Whether your need is for a personal 
computer or for improved business 

systems we offer friendly, no 
obligation advice and a full service 

including program development or 
adaptation, commissioning and staff 
training at prices that small businesses can 
afford. Talk with our consultants now. 
433 MORPHETT ST., ADELAIDE 
S.A. 5000. TEL. (08) 211 7244 MICRO-80 



File and Disk Support Functions 

File and Disk Support Functions 
1) Format a Program Disk 	 6) Copy a Systems Area Only 
2) Format a Data Disk 	 7) Create a File 
3) Copy a File 	 8) Set File Attributes 
4) Copy All Files Only 	 9) Erase a File 
5) Copy an entire disk 	 10) Rename a File 

(Function 0 returns to next higher menu) 

Please enter the number of the desired function (0 if none, ? for help) C ] 

Interesting Utilities 
Supervyz is supplied with some in-

teresting utilities on the disk which provide 
some of its functions. 

For example, there's Sam Singer's 
DUMP22, a program which can dump any 
track and sector, edit it and write it back to 
disk again. Used by experienced CP/ 
M'ers, this is a very handy program in-
deed, especially for recovering erased 
files, but in the hands of the novice — oh, 
boy! 

Also on the disk is DIR22.COM, a 
sorted directory utility which will display 
files in all user areas, as well as system 
files; these do not appear with the conven-
tional DIR command. DIR22 also tells 
whether a file is read-only or not. 

While both these utilities have been 
superseded by newer versions which are 
also in the public domain, they are useful 
for those who otherwise would not be 
aware of them or don't know where to 
obtain CP/M User Group software.  

ity, or expose the user to the raw system, 
so that with the understanding that will 
(must!) develop, he/she will have access 
to the full power of the system. 

Whilst I tend to lean towards the second 
point of view ("If you can create a fool- 

proof system, then only a fool will want to 
use it!" — Anon), I do have sympathy for 
those who have no need or desire to mas-
ter the intricacies of CP/M. For such us-
ers, Supervyz will prove an excellent 
relief. 

Default Drive = A 	Volume Table of Contents (VTOC) 

 

Default User = 1 

Any Problems? 
The major problem, for me at least, is 

the speed of the system. 
Because it works in much the same way 

as SUBMIT, Supervyz is heavily disk-
bound, and climbing up and down the 
menu 'tree' between operations is very 
time-consuming, especially when I know I 
could do things so much quicker from the 
command line. But then, I'm an exper-
ienced user, and Supervyz isn't really 
much benefit to me. A complete neophyte 
would probably see things rather diff-
erently. 

There are some problems with Super-
vyz particularly when it is trying to provide 
input to a program such as WordStar 
which does direct console I/O via the 
BIOS, not the BDOS. It just can't do it, so 
that a command line which tries to chain 
commands (say, running WordStar to edit 
a document, then deleting the backup file 
after exiting WordStar) will not work. 

Early versions of Microsoft BASIC-80 
will suffer from the same problem. In fact 
the current version (5.2) will sometimes 
drop characters which have been 'XSUB-
bed' (so to speak) by Supervyz. 

These comments apart, the system 
seems to work well. The documentation is 
aimed at the end user of a ready-installed 
Supervyz system; this is the way it should 
be, but I felt that there could have been 
more assistance for the installer, particu-
larly on how to write .HLP files. 

Once adapted to a specific system, 
Supervyz certainly helps to 'tie it all to-
gether' and relieve the operator of specific 
details such as how to format and sysgen 
disks. 

There's quite a deep philosophical 
argument about whether it is better to 
completely cocoon the user from the 
operating system, at the cost of inflexibil-
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Software Report Card 

Program: 	 Supervyz 

Made By: 	 Epic Software, California 

Useful for: 	 Idiots who can't understand a simple thing like 
CP/M (Bell's  Biased Opinion!) 

Hardware Req'd: 	Any CP/M system with adequate disk space 

Ratings: 

Documentation 

Ease of Use 

Speed 

excellent 	very good 

✓ 

1.0 

good 	poor 

Functionality 

Support fro 

Value-for-money 

Extras included: 	Disk maintenance & directory utilities 

Price: 	 $125 

Review copy from: Cycom Computer Systems, 178 High Street, Windsor 3181 



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 at a 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. 

Its k .(11 \I \N. 

spinwriter 

INTRODUCING THE 2nd SABBATH. 

THIS THIMBLE WILL PRINT OUT THE ST JAMES VERSION OF 
THE BIBLE IN 24 HOURS AND 54 MINUTES. AN 8-HOUR DAY 
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 NEC 50B 



Multiplan 
- The New Generation 

Author Peter Sandys, a VisiCalc 
fan from way back, says a little 
time spent reviewing Microsoft's 
Multiplan gave him weird vis-
ions...of groups of Apple dealers 
standing in front of a Multiplan 
display while John Cleese, a copy 
of VisiCalc clutched in his left 
hand, was clobbering them on 
the head and muttering Multiplan, 
Bah and Humbug! 

MULTIPLAN, the newest spreadsheet 
calculator in the VisiCalc mould, repre-
sents a third generation in visual calcu-
lators — a true third generation, not a blue 
label overprint. 

Multiplan is a product of Microsoft, the 
company which wrote — surprisingly en-
ough — Microsoft Basic. 

If you have gained immense value out 
of programs like VisiCalc or Supercalc 
then it is possible that, like me, you have 
been frustrated by the lack of some fea-
tures, like: variable width for individual col-
umns, file consolidation, 80-column width 
(on the Apple), the use of English formu-
las, limited display windows and alpha/-
numeric sorting. 

Multiplan has these, plus further 
capabilities I'll discuss later. 

The First Try 
The first version I had to review was a 

dealer demonstration copy for the Apple 
computer. 

It was set up with the Videx 80 column 
board. The demonstration diskette had a 
series of utilities, including one for confi-
guring the program for other 80 column 
cards. These included the Vision 80 but, 
although the configuration was allowed 
for, the actual driver was not on the disk. 

I was not fortunate enough to have a 
manual to work with because of the rush 
to get the program out to Australia. The 
rush was because we had an opportunity 
to demonstrate the Apple on the Don 
Lane show and it was felt that Multiplan 
would have been ideal. With Linda 
Graham from Wiser Microsoft and Ian 
(Zardax) Phillips' Videx card we 
blundered our way through the dealer 
demonstration. 

Now normally this would really put me 
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off, but the program was so amazing that I 
was determined to get into learning it with-
out the manual. To me this would be one 
good test of the error trapping and user 
friendliness of the program. 

All is not lost if you don't have the man-
ual. There are 50 pages of help com-
mands on the disk which can be called up 
at any time. This means that the inex-
perienced operator can ask the program 
for assistance without having to go to the 
manual for reference. Without this feature 
I would never have been able to work the 
program. 

Wiser-Microsoft did manage to have a 
Vision 80 version of the program shipped 
from the US so I could start this review in 
earnest. I was glad of this because there 
were three things that were concerning 
me with the program. 

With the Videx card there was an an-
noying flicker on the screen when the 
program was calculating, like electrical in-
terference. Also the cursor was slow in 
responding. Finally the cursor was in un-
derline mode not reverse field. 

The Vision 80 card did not have these 
problems. 

What You Get 
Multiplan comes with two disks for ab-

out $340 including tax, compared with 
VisiCalc at $380. 

The program has two disks, a boot disk 
and a system disk. If you boot the system 
disk a message comes back telling you to 
insert the correct disk. On booting the cor-
rect disk the first message you receive is  

an option to choose the program or the 
utility functions. 

The utility options are disk initialisation, 
system configuration, and disk copy 
routine (yes, disk copy routine you can 
back up your disks yourself). System con-
figuration lets you choose between 6 diffe-
rent 80 column boards and the normal 40 
column video. 

To get into the program you change 
disks and press return; within seconds 
you and Multiplan are together. 

The most immediate difference that you 
see to VisiCalc is the alpha prompt line at 
the bottom of the screen. The columns are 
also numeric values rather than alpha. 
This is something that I personally feel 
would have been best left as in VisiCalc. 

Because of space limitations I have had 
to assume that the reader is aware of Vis-
iCalc or Supercalc, and how they operate. 
For those who are not familiar I have inc-
luded a small synopsis at the end. 

Vive La Difference... 
The hardest thing for me to do was to 

decide where to start. One thing I used to 
find extremely annoying with VisiCalc was 
the inability to set variable column widths 
for individual columns. 

With Multiplan I can have one column of 
say 4 characters while the preceding col-
umn could be 20 characters. In true finan-
cial modelling this is essential for 
presentation. 

Also this means that you can include 
the maximum amount of information on 
the screen without having to waste blank 
spaces. 

Another feature is the ability to bracket 
negative numbers and also include com-
mas: for example, — $245000.00 would 
appear as ($245,000.00). 

The program will also allow you to set 
headings which are continuous. This 
means that if you have to reset the width of 
one or more windows the headings will be 
adjusted. There is no need to go back to 
each window display to change the words 
which under other spreadsheets would 
lose characters when the width is reduced 
or add blanks if it was expanded. 

In what other ways is the display diffe-
rent? You can set up to eight windows, 
and these can be synchronised to move 
together. The windows can have a border 
placed around each or all. This has a limi-
tation as the border takes up space which 



reduces the amount of information avail-
able to you on the screen. It is possible to 
have some windows with borders to high-
light them and others without. 

It is possible with the 80-column card to 
have upper and lower case text. 

Editing And Cursor Control 
The numerous keys available are 

somewhat bewildering at first. However, 
as you work more with Multiplan you see 
the advantages they have to offer you as 
an operator. 

Firstly there is a simple diamond set of 
cursor control keys. These are used in 
conjunction with the control key to move 
the cursor anywhere over the screen. 
They follow the WordStar (CP/M) con-
vention: control-E is up, control-D right, 
control-X down, Control-S left. 

Control Q goes to the top of your sheet, 
Z to the bottom, W to the next window. By 
pressing Control R and then the direction 
keys you will jump one screen display in 
the selected direction. 

Control keys are available to use in the 
edit mode, giving you word left, right and 
so on, facilities not found on VisiCalc. 
Naturally the cursor movement keys are 
still available. 

It is possible to ask Multiplan to print out 
all the formulas used both to the printer 
and also to the screen. 

You can name cells. For example you 
can set all cells in row 5 between columns 
8 to 15 to be called sales figures. Then the 
next row can be called costs, and finally 
the answer can be called gross profits. 
You then use SALES-COSTS = GROSS 
PROFITS, as your formula. 

This use of English names in formulas 
is very convenient. It is possible for you to 
replicate cells or rows by the use of words. 

Cell referencing can be done by three 
different methods. Naming, Relative re-
ference, and Absolute reference.  

Multiplan. The program does not take ad-
vantage of the extra memory cards avail-
able for the Apple. 

The amount of memory available with 
the standard Apple and the 16K ram card 
is between 15 and 30K. The reason I can't 
pinpoint it closer than that is that of two 
VisiCalc models I loaded, a 10K program 
gave me 33 percent memory remaining 
while a 15K program gave me 48 percent. 

The reason there is a difference is that 
Multiplan does not use as much memory 
to store some of its information as Vis-
iCalc. The major saving is Multiplan's uni-
que memory-saving technique when it 
stores formulas which have been 
replicated. 

Okay, so Multiplan can reach up to 30K 
in some situations while with VisiCalc you 
can have 32K with a 16K card. This is a 
limitation, or so it seems until you look 
closer. 

With Multiplan you can permanently link 
files so that a worksheet can be split bet-
ween two or more files. In fact you can link 
up to eight sheets to any one sheet. 

It is also possible to fool it to link to 
more. This gives you virtual memory. 
While this isn't as convenient as having 
the extra memory directly available it does 
work extremely well and is much more 
cost-efficient than having to spend $700 
or more on extra memory cards. 

Recently I was working with a major 
corporation which was considering 
purchasing the Apple III with VisiCalc and 
254K of memory, only because the model 
the staff wanted to work with was too small 
for the Apple II and they also wanted 80-
column display with upper/lower case  

facilities. They also liked some of the 
formatting features Multiplan offered 
which VisiCalc did not. 

What we did was to split up the model 
with totals at the bottom of the first split. 
We gave these totals the glorious name of 
'carried forward'. We then loaded the sec-
ond half and included a b/fwd column 
which was linked to the figures from the 
first sheet. 

The linking was done from the second 
sheet by instructing Multiplan to look for all 
the figures referred to as carried forward 
on the first sheet and take those figures 
and insert them into the second sheet. We 
further asked Multiplan to make that link 
permanent so that whenever the figures of 
the first sheet were changed the second 
sheet would reflect that change in its 
figures. 

This feature could be carried on ad in-
finitum until we ran out of space on the 
disk; and even this is not totally accurate 
— if you have more than one disk drive 
you can access linked sheets in other 
drives. And, to extend the possibilities 
even further, Multiplan will ask you if you 
want to retry if it cannot find a file on a disk 
— so you can change a disk if the file you 
want to link to is on another disk. 

This feature is also invaluable for those 
corporations who want to be able to 
merge figures from different regions or 
branches and make a consolidated report 
for the company as a whole. Also it is a 
very powerful feature when, for example, 
you compile weekly figures which in turn 
are totalled to give monthly figures and 
then your annual report. 

Software Report Card 

Program: 	 Multiplan 

More Neat Tricks... 
Multiplan gives you the ability to sort 

columns alphabetically or numerically. 
The sorting is limited to either greater 

than or less than; while this is limiting it is a 
step in the right direction. 

Naturally in two or three years time soft-
ware reviewers will be able to criticise the 
lack of foresight by the authors of Multi-
plan in not giving this sorting ability grea-
ter power, but presently it is a very power-
ful addition. It further highlights another 
feature, that of being able to selectively 
issue commands for a small section of the 
work sheet. 

Multiplan has the power to limit com-
mands to a specific area of the work 
sheet. I can delete rows 3 through 10 bet-
ween columns 34 to 45. Figures in these 
rows but outside the parameters will not 
be affected. The blank command can be 
also used in this way. 

Memory size is the weakest point of  

Made By: 	 Microsoft 

Useful for: 	 Financial Planning 

Ratings: 	 excellent 

Documentation 	 ro• 

Ease of Use 	 1.0 

Speed 

Functionality 	 ✓ 

Support 	 fro 

Value-for-money 

Extras included: 	N/A 

Price: 	 $312 
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Hardware Req'd: 	Apple II (also available for CP/M and MS-DOS) 

very good 	good 	poor 

Review copy from: Wiser-Microsoft, Forestville, NSW 



Vic-20 

TRS-80 

Arithmetic Functions 
Multiplan has 16 arithmetic functions in-

cluding sum, average, logarithm (natural 
and base 10) and square root. It also fi-
gures Pi to 13 decimal locations. 

It has four trigonometric functions inc-
luding sine and cosine (VisiCalc has six). 
Both programs have eight conditional 
functions and each has two table func-
tions including look-up. Multiplan has 
standard deviation. 

Features that only are available in Multi-
plan are the string functions such as string 
length, mid string, fixed, (the text contain-
ing N in fixed format with M decimals), 
integer format, and dollar (the text string 
showing the value N in dollar format). 

Row and column functions are also uni-
que; you can select and display the cur-
rent row or current column number in a 
cell. 

There are three ways to reference a 
cell. The first by naming it (for example, 
Sales), the second by its row and column 
number, and the third by relative refer-
ence within a formula. In this way you can 
say that you want to add the figure of a cell 
five rows above or below — you do not 
need to identify the actual cell number. 

Help And Error Messages 
The propaganda sheet says there is 

only one error message available while  

the help command in Multiplan says there 
are 7. These seven are #N/A, #NAME?, 
#NUM! (overflow), #DIV/0 ,#REF!, 
#NULL!, #VALUEL 

Actually I did find some irregularities in 
the help function. The text says that you 
use the control T key to obtain upper/ 
lower case on the Apple with 80 columns 
while I had to use control A to achieve that 
effect with the Vision 80 card. 

You can format all cells individually, in a 
group or in total. The formatting options 
include: 

Alignment: In this option you can 
centre, left justify, right justify, or have the 
text left justified and the figures right  

justified. 
Format: Continuous, for headings; ex-

ponential, to the power of 10 and user 
specified decimal places; Decimal place, 
to the users choice; Generally, to the 
most appropriate considering the size of 
the cell; Integer; Dollar, 2 decimals with 
negative numbers in brackets; Bar graph, 
using asterisks; Percentage, number 
times 100 with a percent sign. 

Finally the width of any column can be 
between three and 32 while the program 
will display 14 precision digits with a deci-
mal exponent from • —64 to 62. 

Multiplan has the ability to lock cells 
selectively so that it is impossible for you 

TURN POPULAR MICRO'S INTO 
COMMUNICATION COMPUTERS 

ATARI 

VIC-20 
RTPOCW 
CARTRIDGE 
Computer VVorld TDK-20 

System 80 FEATURES: 
* Plug-in single cartridge 
* On board converter 
* Required power supply. 2 x 6 
volts AC 
* LED tuning indicator 
* totally assembled and tested 
* Required audio input: 40 my or 
more 
* All shifts available: 170, 225, 
425-850 Hz 
* Old and new tones 
* Instant break operation 
* WRU: receive only messages 
directed to you, acknowledge 
station: ready to receive. 
Similar interfaces for TRS-80, 
APPLE and PET 

ELECTRONICS 

COMMODORE 

APPLE 

NOW AVAILABLE: 
A number of interfaces for R'TTY, 
CW, ASCII, SSTV to run on the 
above microcomputers. 
(incl. Commodore 2000, 3000, 4000, 
and 4000 with 80 column conversion) 

In SYDNEY: The Microcomputer House,116 
Abercrombie St. Chippendale, NSW 2008, 
(2) 698 7866 
In MELBOURNE: Mike de la Dette 
(3) 879 1145 

416 LOGAN RD. (Pacific Hwy.) STONES CORNER, 
BRISBANE. TEL: (07) 397 0808, 397 0888. P.O. 
Box 274 SUNNYBANK OLD. 4109 TELEX AA4081 1 
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The Financial Modellers... 
PROGRAMS like VisiCalc, Supercalc, 
Calcstar, and Multiplan are based on the 
spreadsheet calculator principle. They 
give the user an easy way to develop 
mathematical and hence financial 
models. 

These worksheets replace old 
fashioned methods of figuring work-
sheets: pencil, rubbers, ledger paper, 
adding machine and a lot of time and 
patience, not to mention the sleepless 
nights. 

You set up a worksheet on the compu-
ter in rows and columns, just the way you 
want it. You enter the formulas you want 
to use such as profit—sales-costs— this 
can be done in different ways depending 
on the program you are using. 

You then enter the data. After that you 
do the brain work and the computer will 
do all the tedious calculations. You can 
manipulate figures to play the what-if 
game: 'what if tax rises by 2.5 percent?' 
and so on. The program will recalculate 
all costs affected by the tax change and 
reflect the new profit level of the 

company. 
One of the nice feature of spreadsheet 

programs is that, if you need a report or 
presentation, the computer can print it 
out from the actual worksheet you were 
working on. If you need a few reports 
which each reflect changes in situations 
the model can produce these with little 
work on your behalf. 

Not only can these worksheets be 
used for financial modelling they can 
also be used to set up quotes, asset 
analysis, cash requirements, tax plan-
ning, and lease/buy comparison calcu-
lations. 

In the marketing field they can assist 
by deciding branch profitability, pricing 
analysis, new product introduction, and 
rate justifications. 

Engineering applications are formula 
analysis, liquid flow analysis, project 
cost estimation, project tracking and 
project scheduling. 

Personal applications include budget-
ing, financial planning, investment 
analysis and tax planning. 

to enter figures over a formula or heading. 
Deletion or insertion of rows can be 

done on a multiple basis. You can insert 1 
or 50 lines between any select group of 
lines. The same with columns and dele-
tion. As mentioned earlier you can also do 
this selectively by deleting part of a line or 
part of a group of lines. 

Getting The Reports 
When it comes to printing out the report 

then Multiplan makes it easy for you. You 
tell the program what size paper you have, 
what length you want the report to fill that 
sheet, whether or not it is a single sheet 
and it will work it out when to stop printing. 
When all the rows are printed it will print 
the leftover columns. 

Options available are the choice of a 
specific group of cells to be printed if you 
don't want to print the whole sheet, the 
printing of formulas instead of figures and 
the requesting or supression of the print-
ing of row and column numbers. 

You can also print to a disk file which 
can then be used in a word processor. 

Multiplan is available under CP/M and 
Apple DOS. CP/M versions available now 
or in the near future are for 20 cm disk or 
13 cm for SuperBrain, Xerox 820, 
Osborne 1, and Apple III (with CP/M). 
Also available will be MS-Dos versions. 

Level 2 Rom  . # 0,4•=k 
ASSEMBL %  
LANGUAG  
TOOLKIT 
Interested in writing machine 
language programs for the TRS-80 
Model I or III or the System 80? 
Whether you are a beginner or an 
expert a Level 2 ROM Assembly 
Language Toolkit will save you hours 
of work and frustration. 

The 'Toolkit' Manual 
Expert Edwin Paay produced this Rom 
reference manual. It catalogues, 
describes and cross- references useful 
and useable Rom routines that are 
easily incorporated into your own 
machine language or BASIC 
programs. 

The `Toolkit' Program 
DBUG — distributed on cassette and 
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4:%  • 0. 64 $0 ° , .co* • o 411 co ts..  

oc>991,9 

able to be used from disk or cassette 	 co\o \\P 42- 
— is a machine-language lo disassembling debugging program 	• 	 ¢,;12 c  
to speed up your own machine- 	 2' 	 <s)  

()&\ '6\  6e-̀  language programming. Invaluable! •  -so \\,-.\ \s„,•14 	00 '6\ Trade-ins! so 	?f°  Trade in your old Level II Rom Ai* e 	 0 \2" ,C3`)  reference manual from 	 .cc- 
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Teaching 
Your Computer 

To Teach 

Education writer Dr John Barrett 
— joined this time by his student 
son Jon — presents a program 
which illustrates the use of a com-
puter to promote inductive learn-
ing from simulation. Rather than 
using it to test or reinforce current 
knowledge, this method allows 
you to use the computer to make 
new discoveries... 

MOST COMPUTER-based instructional 
programs fall into the CAI category of 
either drill-and-practice or tutorial modes. 

There are also a few truly instruction 
games available with an individual com-
peting against 'the machine' or another 
person. Beyond these categories is the 
instructional use of simulation where a 
learner may gain knowledge and/or man-
ipulative skills by interaction with a rep-
resentation of real world events. 

The program presented this month is 
closely related to simulation. A mathemat-
ical model is developed and presented on 
the screen with the learner having the 
ability to alter input data and note the ef-
fects of such manipulation. 

Two Approaches 
One form of classifying the learning pro-

cess is to view it as either inductive or 
deductive. 

This simply means the learner is pro- 
48  

vided with instruction first and applies this 	sical logic may recall, there are two forms 
knowledge later (deductive method) or 	of inference — deduction begins with es- 
the learner goes through an experience 	tablished truth(s) whereas induction be- 
before arriving at a solution of the problem 	gins with fact or observation. 
and an understanding of the topic (induc- 	In CAI the format is essentially deduc- 
tive method). 	 tive — rules are usually presented first 

As those of you who have studied clas- 	then some examples are worked through. 

CONSTANTS 

TABLE OF CONSTANTS AND VARIABLES 

NAME STANDS FOR/IS VALUE 

CF 
VE 

CONVERSION FACTOR 
VERTICAL EXAGGERATION 

.0174533 

VARIABLES 

STANDS FOR/IS TYPE NAME 

SK, CK 

SC, CC 

SX, 	CX 

DOMAIN 

DF 

N 

A, 	B 

XO, 	Y) 
Xl, 	Yl 
X2, Y2 
X3, Y3 

SPACES 

MENU 

T 

P 

Sin and Cos 	Amplitude 

Sin and Cos Magnified Amp 
(SC = SK*VE, CC = SK*VE) 

Sin and Cos X values 	(frequency) 

Domain choice input 

Real 

Real 

Real 

Real 

Real 

Integer 

Integer 

String 

Real 

Integer 

Integer 

Domain mult. 	factor 

Stepping value in for-next loop 
(HGR-Set up) 

Positioning Graphics 

Used for plotting, 
plotting calculations 

Getting Space Bar Variable 

Menu choice value 

'Time' 	variable for delay 
in for-next loop 

Variable Used to Print 
or not to Print text on 
colour graphics screen 

Table 1. 



"SINE AND COSINE" - FLOW DIAGRAM 

TITLR 

INTRODUCTION 

PAGE 

TURNER 

DOMAIN 

INPUT 

DRAW 

(SINE + 

COSINE) 

V 

END 

COSINE 

INPUT 

DRAW SI NR 

INPUT 

MENU 

Figure 1. 
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This is followed by practice, possible 
some guidance in the tutorial mode which 
usually culminates in an assessment of 
achievement. 

In contrast simulation (and games, 
where so designed) allows the learner to 
arrive at his/her own solution or to 'dis-
cover' the appropriate facts, concepts or 
rules. 

Instructional Purpose 
We decided when designing the ac-

companying program that it should meet 
the following demands: 

• be able to be used by a teacher for 
demonstration purposes to introduce the 
ideas, to illustrate or explain the concepts 
or to summarise previously learnt 
material. 
• be fully self contained so that individual 
students could explore or practice man-
ipulating variables. 
• allow for various changes to be made 
under the control of the user (teacher or 
student). 

The program is suitable for use in 
mathematics or physics in Years 11 or 12. 
It could be appropriately used in lower 
grades to illustrate different wave shapes. 

In the area of computer literacy, a de-
monstration of the calculating and plotting 
capabilities could be made and some 
analysis of the program as well as an ex-
amination of the area of simulation could 
add to classroom discussion. 

Program Design 
The actual program evolved over a 

number of versions and a number of 
months. 

Our goal in presenting this program is to 
encourage microcomputer users to de-
velop their own courseware but two points 
must be kept in mind. 

First, the program presented is not the 
only nor possibly the best solution. It is an 
example of what can be done. We have 
kept to simple instructional design and 
straight-forward programming in BASIC 
— the kind of programming that can be 
done without complex skills. 

Second, it should be understood that 
the design, programming, debugging, 
correction and re-design is a time con-
suming process. 

The program plots the sine curve, the 
cosine curve and the addative curve from 
different input data. 

Users are able to set different values in 
the formulaeA Sin (BX) and C Cos (DX) 
and have these plotted over different 
domains. 

Having seen the sine curve plotted in 
green and the cosine curve plotted in 
orange, a blue curve representing their 
addition is plotted. 

After the first run a number of options 
are presented — starting again with or 
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SYSTEM 80 

   

     

Look at these great features: 
• 16K Memory (expandable to 48K with X-4020 Expansion Unit) • Full upper and lower case video 
display capability • Built-in speaker • Built-in cassette deck with level control • Works with any 
standard TV set or monitor • Flashing cursor • Huge range of software programs (compatible with 
most Tandy TRS-80 programs) AND SO MANY MORE FEATURES!!! 

I Overall, we are very impressed with the Blue 
Label System 80. On a dollar per function basis it 
probably represents the best value around for a 
ready-built computer. Other systems can be 
bought for less, but ultimately they are not as 
powerful or as readily expandable as the System 
80. There is also the matter of software, and here 
the System 80 really scores, with hundreds of 
compatible programs available for the TRS-80 as A A  
well as those specially written for the System 80. 

7 Day Trial Offer 
If you're not completely happy, 4(  
you can return the System 80 

4` within 7 days in original condition 
'K and packing for a full refund. You 4(  
* owe nothing — not even an 4( 

explanation! 

SYSTEM 80 YOU ^,11-11 ALSO AVAILABLE REAP SYSTEM 
 II THE 

When cassette operation is too slow for business usage, this 
System 80 is the answer. Great features include: Inbuilt 12K 
Microsoft BASIC — numeric keypad for extra fast finger input 
— Provision for full expansion to 48K of memory, to 4 floppy 
disk drives, printer and RS 232 communications ports — Full 
upper and lower case video display — Screen print facility 
(obtains printout of any 'page' on screen) — High bandwidth 
direct video output — and much, much more. Why not drop in 
and see just what the System 80 Mark II Computer can do! 

SYSTEM 80 
EXPANSION UNIT 
A new model — with more features AND $100 
cheaper than the previous model! 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 a mighty 48K total memory!) 
Also standard is a floppy disk controller capable of 
controlling up to 4 single density disk dnves. 

Cat. X-4020 

ONLY 425 
* * * * * * * * ** * * * * * * * * 

DICK SMITH 
GREEN PHOSPHOR 

MONITOR 

If you're seriously into computers, then 
this is the monitor for you! Provides a 
sharper, brighter image, and you avoid 
eye fatigue! Suited for the professional 
or the serious hobbyist. 
Cat. X-1198 

ONLY $239 
WHY PAY MORE? 

BLACK Et WHITE 
ECONOMY MONITOR 
This economy monitor gives a clear, 
sharp image and can be used with 
most computers on the market. Com-
pare the price, you'll be pleasantly 
surprised! 
Cat. X-1196 

A  STRpLI 'S 
BEST VALUE I TARS N 

PERSONAL COMPU 

READ WHAT 
EA HAVE 
TO SAY 

s
oso io.699 $16.24 per week 

$17.77 per week 	Cat. X-4100 

5 
$155 



DICK 
SMITH 
Electronics 

•:F 

NSW • AUBURN 648 0558 • BANSSI OWN SO 7074888• BLAKEHORST 546 7744 
• BONDI JUNC 387 1444 • BROADWAY 211 3777 • BROOKVALE 93 0441 • 
CHULLORA 642 8922 • GORE HILL 439 5311 *NORTH RYDE 868 3200 
PAPIRAMATTA 638 1133 • BRIDI.I SI SYDNLY27 5051 • YORK STSTONET 290 3377 
TIGHES HILI 61 1898 • WOLLONGONG 28 3800 • TAMWORTH 66 1961 
• ACT FYSH WICK 80 4944 • VIC MELBOURNE 67 9834 • COBURG 383 4455 • 
RICHMOND 428 1614 • SPRINGVAI. E 547 0522 *GEELONG 78 6363 
• FRANKSTON 783 9144 •CILD BRISBANE 229 9377 • 8558504 391 6233 • 
CHERNISIDE 59 6255 • SA ADELAIDE 212 1962 *ENFIELD 260 6088 
• DARLINGTON 298 8977 *WA. PERI 1 I 328 6944 • CANNING ION 451 8666 • 

TAS. tiOBAR I 31 0800 • 
Mail Ord.,. Como P.0 Box 321. North Rydo 2113 

Phone 1021 8883200 

value around for a ready 
built computer." 

%LEneTRONICS AUSTRALIA, 
8, 1982 

DICK SMITH SMITH 
SYSTEM 80 

DISK 
DRIVE 
Our disk drives go much further ... for so much less! These 
superb disk drives cost much less than the Tandy disk drives 
and they incorporate a high-quality drive mechanism, together 
with matching inbuilt 240V power supply! 
Each drive has high storage capacity — 40 tracks and is 
suitable for both single and double  seinedre 

nsity recording. Wits 
With 

 density recording, you can sto
80K bytes 

per diskette! Drive 0 (Cat. X-4060) and Drive 1 (Cat. X-4061) 

411  
DAISY WHEEL 

PRINTER 
Improve the appearance of your conespondence with 
this quality printer! It delivers ultra-sharp, clean copy at 
THREE TIMES the speed of a golf-ball typewriter (40 
c.p.$) with fewer moving parts than other daisy wheel 
printers to improve reliability. If you buy a daisy wheel 
anywhere else,you're wasting money! 	

Cat. X-32.65 

AND NOW SPEECH! with the 
VOTRAX 

a  Synthesizer 

This is a universal cable, ideal for connect 
a printer or other device to the printer c' 

interface or the X-4020 expansion unit. 
Fitted with edge connector one end and 
57N-36 plug the other. '42" 
Cat X-4014 

YOUR LAST 
$'12.75 per week 	 CHANCE TO 
WIN A STANZA!!! eat Datsu Stanza. 
Hurry! it could be your last chance to win a gr Sorcerer n VIC-20 
All you have to do is p 
and fill in the entryurchase a System 80, 

	or 
coupon supplied, It's that simple! Good Luck! 

$495 
each 

The DICK SMITH 

Supplied with 240V power sup-
ply and user manual.  

Cat. X-3290 An  

only 5 

With this advanced speech 
synthesize; your computer can 
now talk to you simply and 
clearly — with an =limited 

vocabulary! 
lust think of the applications: 
computers for the blind, lan-
guage teaching, computer-
aided teaching for small child-
ren and the illiterate And of 
course, Type-'N-Talk is great 
fun for computer games. 

ONLY 
56" 

Quality Printer Cable 

Cat. X-3252 

DOT MATRIX PRINTER 
How's this for value! A tractor-fed 
impact type dot matrix printer for 
way under the cost of most thermal 
printers! It uses ordinary fan-fold 
sprocketed paper and features an 
incredible single hammer print-
head, which means fewer moving 
parts — and fantastic reliability! 
And you have to see the high 
resolution graphics to believe them 
— software selectable! Dick's done 

VALUE! $399 it again! 

AND MUSIC! 
Fred Sound Synthesizer 
Give your System 80 

the ability to produce music 
with this Sound Synthesizer. It plugs directly into 
the expansion connector with the audio output 
connecting directly into the AUX. TAPE or TUNER Cat. X- 
facilities of most HI-FI amplifiers. 	

3280 

VALUE! 
s112" 

o A3.672 

PRINTER CABLES 
Parallel Printer Interface 
The low-cost way to obtain a Centronics-type printer 
port train your System 80 computer without the need for 
a toll expansion unit. Plugs into the expansion interlace 
connector on the rear of the System 80. Cat. X-40l3 

Finance available on selected 
items to approved customers. 
All prices quoted are taken per 
week over a 12 month period. 
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without introductory instructions or alter-
ing values for the sine plotting or the 
cosine plotting or both or the domain may 
be changed. 

One option provides repetition of the 
plotting of curves to consolidate or review 
the current values. 

Program Structure 
The program has been written in a 

number of blocks as indicated in the 
flowchart. 

Each of the main blocks is in the form of 
a subroutine. This enables each module 
to be constructed and modified separately 
as well as having a clear advantage for 
programming. The structure of the prog-
ram can be seen between lines 500 and 
700. 

These are some of the features built in 
to the program: 
• Title page — indicates the name of the 
program. Authors and date of production 
and an example of output. 
• Page Turner— this is a natural situation 
for subroutine and allows separation of 
text into presentable pages under the con-
trol of the user; a contrast with page pre-
sentation 'time delays' of unknown 
interval. 
• Speed of output — (see line 1510) is set 
to a "suitable" pace to enable sentences  

to be read while being presented rather 
than the 'dumping' of a full page at once. 
This speed can be altered for different 
reading abilities. 
• Text— spacing should be used liberally; 
avoid excessive 'flashing' (!). Inverse is 
particularly suitable for headings or main 
points. 
• Number subroutines or sections in re-
served units of 500s or 1000. Work within 
these blocks which can be developed in-
dependently and merged to the main 
program at a later time. 
• Requires 48K of memory to run and 
written in Applesoft BASIC. 
• Name variables appropriately; for exam-
ple in line 690 the variable MENU is 
treated by BASIC as ME and in this case 
has a range of 1 to 8 for menu alternatives. 
• Graphics presentation — all axes and 
diagrams should be labled appropriately 
(see subroutines 4000 and 4500 used to 
set up the graphics display and the 
'character set', respectively). 

Other Characteristics 
Some of the subroutines such as the 

Page Turner (line 6500) and character set 
(line 4500) may be easily transferred to 
another program. 

Modification or additions are easily 
made; for example, in line 4090 changing 
'A = 10' to 'A = 133' will move the range  

markers to the centre of the screen. Simi-
larly changing 'VE' in line 550 within the 
range 6-11 inclusive will adjust the max-
imum addition of amplitudes without 
difficulties. 

Information is given at the appropriate 
time only — that is, current values of curve 
variable are only given when not on a first 
or new run. 

The sine and cosine resultant curve is 
plotted in dashes rather than dots used for 
the sine curve and the cosine curve which 
enables distinctions to be made on non-
colour screens. 

Summary, Expansion 
A table of constants and variables is 

presented as a desirable documentation 
procedure. Also included is a listing of the 
program and a sample of output. 

There are a number of ways this prog-
ram could be expanded — the plotting of 
other equations or the addition of CAI. We 
would be very interested in your sugges-
tion or the publication of other programs 
which allow for the exploration of data 
manipulation and the investigation of 
cause and effect relationships. 

500 REM 1111 MAIN PROGRAM 1111 

510 TOMER: 24576 
520 GOSIM 1000: REM TITLE 

530 GOON 1500: REM INTRO 
540 605UB 6500: REM PAGE 

550 CLEAR :08 = 10:CF . .0174533 

560 GOSUB 2000: REM SIN INPUT 

510 GOSUN 6500 

580 IF MENU . 4 THEN 630 

590 MOB 2500: REM COS INPUT 

600 6090 6500 
610 IF MENU : 3 THEN 630 

620 60600 3500: REM DOM INPUT 

610 GOSUE,  4000: REM HO LAYOUT 

640 605UB 5000: REM DRAW SIN 

650 60SUB 5500: REM DRAW COS 

660 GOSH 6000: REM DRAW S*C 

610 GOSUN 6500 

680 00000 7000: REM MENU 

670 ON MENU 6010 530,550,620,560,590,560,630,700 

100 SPEED. 255: HOME : END 

710 NEM COMPUTER TAKES RADIANS 

120 REM RAD = 0E680111E10 = DE61.0174533 

730 REM 1111111$11111111111111 

1000 REM TITLE 

1010 YE = 10:5K = 4:01 = I:CK = 3:CM = 3:DF = I: 

CF = .0174533 

1020 HOME : HOA : HCOLOR. 6:P = I 

1030 NPLOT 0,0 TO 0,150 TO 278,150 TO 278,0 TO 0,0 

1040 GOSUB 5000: GOSUB 5500 

1050 VTAB 21 

1060 INVERSE : PRINT 
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SINE 	. COSINE 

1070 	PRINT 	CHN4 	171 

HMO 	PRINT 	' BY JOHN F. 	1. JON D. 	BARRETT 	1982 ' 

1070 	FOR T = 	I 	TO 3000: 	NEAT 1 

1100 	RETURN 

1500 	REM 	INTRODUCTION 

1510 	SPEED. 	150 

1520 	TEAT 	: 	HOME 

1530 	INVERSE 	: 	PRINT 	'WELCOME 	10 SINE 	* COSINE.' 

1540 	PRINT 

1550 	NORMAL 

1560 	PRINT 	'IN THIS PROGRAM YOU WILL BE ABLE TO' 

Ei 

I —71'3 1570 	PRINT 

1580 	PRINT 	'PUT 	INTO PRACTICE WHAT YOU KNOW' 

1590 	PRINT 

1600 	PRINT 	'ABOUT SINE AND COSINE CURVES.' 

1610 	PRINT 

1620 	PRINT 	'FIRST 	YOU WILL BE ASKED TO SUPPLY SOME' 

1630 	PRINT 

1640 	PRINT 	'VARIABLES.' 

1650 	PRINT 	: 	PRINT 

1660 	PRINT 'THE COMPUTER WILL 	THEN DRAW ON YOUR' 

1670 	PRINT 

1680 	PRINT 	'MONITOR THE THREE CURVES.' 
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1690 60578 6500 
1700 PRINT : PRINT : PRINT 

1710 PRINT 'THE CURVES ARE IN THE FORM' 

1/20 PRINT 
1730 PRINT TAB( 101"A SIN ION) 
1740 PRINT 

1750 PRINT TAB( 10)% COS (DX)' 

1760 PRINT : PRINT TAB1 101'A SIN (81) 	C COS (041" 
1770 PRINT 

1780 PRINT : PRINT "YOU CAN SELECT ANY VALUE FOR B AND 0' 

1790 PRINT : PRINT "BUT ABS(A)*ABS(C1 MUST NOT EXCEED "80 / VE 
1800 PRINT : PRINT : PRINT 'I WHERE ABS IS THE ABSOLUTE' 

11110 PRINT 	PRINT 'I'POSITIVE'I VALUE OF THE NUMBER.' 

1820 RETURN 

2000 HOME : INVERSE 	PRINT 'FIRST.THE SINE CURVE' 

2010 IF I . 6 THEN SK = 0:CK . 0 
2020 PRINT 

2030 NORMAL : PRINT 'INPUT VALUES FOR 'A' AND 'II" 
2040 PRINT 'IN THE FORMULA:" 
2050 PRINT : PRINT 

2060 PRINT TABI 101'A SIN 104)" 

2070 PRINT : PRINT 

2080 IF (MENU = 0) THEN 2110 

2090 PRINT 'PRESENT VALUES:': PRINT 

2100 PRINT SK• SIN 1'51'X1 	AND 	'CIO COS l'CI'XI' 
2110 PRINT 

2120 PRINT : INPUT 'HAT VALUE FOR A ":0K 

2130 IF ( ABS (SKI + ABS (C1(11 1  BO / YE THEN 60508 3000: 

GOTO 2000 
2140 PRINT : INPUT "WHAT VALUE FOR B MST 

2150 RETURN 

2500 HOME 
2510 INVERSE : PRINT 'SECOND, THE COSINE CURVE': PRINT 

2520 NORMAL 
2530 PRINT 'INPUT VALUES FOR 'C' AND '0' IN:' 

2540 PRINT : PRINT 

2550 PRINT : PRINT TAB( I01'C COS (01)' 

2560 PRINT : PRINT 

2570 IF MENU = 01 THEN 2600 

2580 PRINT 'PRESENT VALUES:": PRINT 
2590 PAINT SK' SIN l'S1'41 	AND 	'CR' COS ('CI'41" 

2600 PRINT 

2610 PRINT : INPUT 'WHAT VALUE FOR C ":CK 

2620 PRINT 

2630 IF I ABS (SKI + ABS ICU) ) 80 1 VE THEN 60SU8 3000: 
OOTO 2500 

2640 PRINT : INPUT "WHAT VALUE FOR D '';CX: RETURN 

3000 HOME 
3010 PRINT 'REMEMBER: 1106(0)+ABSIC) CANNOT EXCEED '80 / YE: PRINT 

3020 PRINT 'YOUR VALUE FOR ABS(A)+ABSICI IS ' ABS (SKI . 

ABS ICK): PRINT : PRINT 

3030 PRINT '411111Rllltltttlttttlt11t11t 1111 tl 111111'  
3040 PRINT • 	LET'S TRY AGAIN " 

3050 PRINT 
3060 PRINT '11411:1:14111011111111141111141111111141' 

3070 PRINT 

3080 GOSUB 6500 

3090 RETURN 

3500 REM DOMAIN INPUT 

3510 HOME : INVERSE 

3520 PRINT 'THIRD.THE DOMAIN': NORMAL : PRINT 

3530 PRINT 'YOU HAVE A CHOICE OF 3 DOMAIN SIZES AND' 

3540 PRINT '2 TYPES OF ANGULAR MEASURE (DEGREES OR RADIAN)' 
3550 PRINT TAB( 101'6101NA 6 CHOICES :': PRINT 	PRINT 

3560 PRINT ' 	(I) 	- 90 DEG ( 1 ( 	90 DED' 
3570 PRINT 

3580 PRINT ' 	(21 	-PI/2 RAD ( X ( PI/2 RAD" 

3590 PRINT : PRINT 

3600 PRINT ' 	(3) 	-160 DEG ( X ( 180 DE6' 

3610 PRINT 

3620 PRINT ' 	(4) 	- PI RAD ( 1 ( 	PI RAD' 

3630 PRINT : PRINT 

3640 PRINT ' 	(51 	-360 DES ( X ( 360 DEN' 

3650 PRINT 

3660 PRINT ' 	(6) 	-2P1 RAD ( 	( 2P1 RAD' 
3670 PRINT : PRINT 

3680 INPUT 'ENTER THE NUMBER OF YOUR CHOICE:';DOMAIN 

3690 DOMAIN . INT (DOMAIN) 

3700 IF (DOMAIN ( 11 OR (DOMAIN > 61 THEN 3680 

3110 IF DOMAIN ( 3 THEN OF . I: RETURN 
3120 IF DOMAIN ( 5 THEN OF . 2: RETURN 

3730 OF . 4: RETURN 

4000 REM AXES 
4010 HOME : HER NCOLOR. 3 

4020 HPLOT 140,0 TO 140,159 

4030 HPLOT 0,80 TO 279,80 

4040 HPLOT 4,76 TO 0,80 TO 4,84: HPLOT 275,76 TO 279,80 TO 

275,84: HPLOT 136,4 TO 140,0 TO 144,4: HPLOT 136,155 TO 

140.159 TO 144,155 

4050 REM DOMAIN LIMITS 
4060 HPLOT 50,75 TO 50.85 

4070 HPLOT 230,75 TO 230,85 

4080 REM RANGE MARKERS 

4090 A . 10 

4100 FOR N = 1 TO 7:B . BO - IN I VE) 

4110 ON N 60SUB 4570,4580,4590,4600.4610,4620.4630: NEXT N 
4120 FOR N = 1 TO 7:11 . 80 + IN 4 VE) 
4130 ON N 60SUB 4570,4580,4590,4600,4610,4620,46301 NEIT N 
4140 A= A -5 

4150 FOR B = 180 . VE) 10 180 	7 I VE) STEP YE: 60508 4550: 

NETT 8 

4160 FOR B = 180 - 7 1 VE1 TO (80 + 7 8 VE) STEP VE 
4170 HPLOT A 4  9,B TO A + 15,8: NEXT II 
4180 HCOLOR. 3 

4190 ON DOMAIN GOTO 4200.4270,4230,4350.4250,4400 

4200 8 = 75:0 . 28: GOSUB 4550)0 = 33: GOSUB 4650:0 . 38: 

GOSUB 4560:A . 43: GOSUB 4540 

4210 A . 237: 60500 4650:0 . 242: 60SU8 4560:A . 247: 
60SUB 4540: 6010 4450 

4220 GOTO 4450 

4230 B . 75:A . 23: 60508 4550:A = 28: 60SUB 4570:0 t 33: 

60SUB 4640:7 = 3B: 60SU8 4560:A . 43: 60SU8 4540 

4240 A . 237: GOSUB 4570:A . 242: 605UB 4640:A = 247: 

60508 45600 = 252: 60SUB 4540: 6010 4450 

4250 B . 75:A . 23: GOSUB 4550:A . 28: 60SUB 4590:A = 33: 

6061111 4620:0 . 38: SOSUB 4560:A = 43: SOSUB 4540 

4260 A = 2371 60SUB 4590:6 =. 242: SOHO 4620:A . 241: 

60SU8 4560:A = 252: GOSUB 4540: 60TO 4450 

4270 8 . 66 

4280 A = 43: 60508 4500 
4290 A . 237: GOSUB 4500 

4300 HPLOT 41,71 TO 45,71 

1310 HPLOT 235,71 TO 239,71 

4320 B = 75:0 . 43: 60SUB 4580:A . 237: 60508 4580 

4330 HPLOT 36,66 TO 40,66 

4340 GOTO 4450 

4350 B . 74 
4360 A = 43: GOSUB 4500 

4370 A = 237: 605UB 4500 
4380 HPLOT 38,74 TO 40,74 

4390 6OTO 4450 

4400 B = 75:0 . 37: GOSUB 4580:0 . 237: GOSUB 4580 

4410 A = 43: 60SUB 4500 

4420 A . 243: 60SUB 4500 
4430 HPLOT 32,74 TO 34,74 

4440 60T0 4450 

4450 RETURN 

4500 HPLOT A - 2,8 - 2 TO A . 2,8 - 2 

4510 HPLOT A - 1,11 - 1 TO A - 1,8 4  3 
4520 HPLOT A . 1,6 - I TO A * 1,0 + 3 
4530 RETURN 

4540 HPLOT A - I,B - 2 TO A t 1,8 - 2 TOA + 1.8 TO A - 1,8 
TO A - I,B - I: RETURN : REN DEGREE  

4550 HPLOT A - 1,810041.8: RETURN : REM NE6 

4560 HPLOT A - 1,8 - 2 TO A - 1.8 + 2 TO A . 1,8 	2 
TO A . 1,8 - 2 TO A.B - 2: RETURN : REM ZERO 

4570 HPLOT A 	1.11 - 2 TO A * I,B . 2: RETURN : REM ONE 
4580 HPLOT A - 1.6 - 2 TO A + 1,11 - 2 TO A + 14 TO A - 1,8 

TOA - 1,8 * 2 TO A * 1,8 + 2: RETURN : REM TWO 

4590 HPLOT A - 1.8 - 2 TO A+ I.8- 2 TOA * 1.6 4 2 To 

A - I,B + 2: HPLOT A - 1,0 TO A . 1,8: RETURN : REN THREE 

4600 HPLOT A - 1,11 - 2 TO A - 1.8 TO A . I,B: HPLOT A + I,B - 2 
TO A 	1,8 * 2: RETURN : REM FOUR 

4610 HPLOT A + 1.8 - 2 TO A - 1,8 - 2 TO A - I,B TO A + 1,8 TO 
A + 1.0 . 2 TO A - I,B . 2: RETURN : REM FIVE 

4620 HPLOT A + 1,8 - 2 TO A - 1,B - 2 TO A - 1.13 . 2 TO A + I. 
B 	2 TO A + I,B TO A - I.B: RETURN : REM SIX 

4630 HPLOT A - 1,8 - 2 TO A * 1,8-2000 + 1.11 . 2: 
RETURN : REM SEVEN 

4640 NPLOT A - 1.0 - 2 TO A - I,B + 2 TO A + 1.8 + 2 TO 

A . I,B - 2 TO A.B - 2: HPLOT A,B: RETURN : BEN EIGHT 

4650 HPLOT A - 1,8 * 2 TO A 	I.B . 2 To A + 1,8 - 2 To 
A - 1,0 - 2 TO A - 1.8 10 A,B: RETURN : REM NINE 

5000 REM 811 Y = SA 1 SIN (STU) 
5010 IF P = I THEN SPEED. 255: 60T0 5040 
5020 VIAB 21 

5030 PRINT 'GREEN CURVE 	Y = 'SA' SIN I'SI'XI" 

5040 HCOLOR' I:SC . SK I YE 

5050 FOR X0 '= 50 TO 230 
5060 II 	(10 - 1401 I CT 1 SI I OF 
5070 YO . BO - (SC I SIN (XII) 
5080 HPLOT 00.00: NEXT 10: RETURN 

5500 REM III Y = CK I COS (CM) 
5510 IF P = I THEN 5530 

5520 PRINT 'ORANGE CURVE 	 4 = •CK' COS (*C1'11' 
5530 HCOLOR. 5:CC = CK t VE 
5540 FOR 10 . 50 TO 230 

5550 11 . (X0 - 140) 1 CF 4 CI I OF 

5560 YO . 80 - (CCI COS (XI)I 

5570 HPLOT 00,00: NEXT 40: RETURN 

6000 REM III ADD TWO CURVES 
6010 PRINT 'BLUE CURVE 	Y 
6020 HCOLOR. 

6030 10 = 50 

6040 II . ITO - 140) 1 CF 

6050 YO .= (SC I SIN 101 I ST 1 OF)) * (CC 8 COS (XI I CI I OF)) 
6060 TO . 80 - YO 

6070 FOR 12 . 51 TO 230 

6080 13 = (02 - 140) I CF 
6090 Y2 . (SC I SIN (13 1 SX I OF)1 	(CC 1 COS 113 1 CX 1 OF)1 
6100 Y2 = 80 - Y2 
6110 HPLOT 10,00 TO 02,72 

6120 X0 . X2:70 = Y2 

6130 NEXT X2 

6140 RETURN 

6500 VIAB 24 

6510 INVERSE 

6520 PRINT ' 	PRESS SPACE BAR TO CONTINUE 
	

';: GET SPACE. 

6530 IF SPACES . CHAS (321 THEN SOTO 6550 

6540 60111 6500 
6550 TEXT : NOME : NORMAL : RETURN 

7000 PRINT 'WHAT MOULD YOU LIKE TO DO NOW/' 
7010 PRINT : PRINT 

7020 PRINT "(I) NEW RUN WITH INTRODUCTION)": PRINT 
7030 PRINT "(2) NEW RUN (NO INTRODUCTION)': PRINT 

7040 PAINT "(3) CHANGE DOMAIN ONLY': PRINT 

7050 PRINT "(4Y CHANGE SINE VALUES ONLY': PRINT 
7060 PRINT "(5) CHANGE COSINE VALUES ONLY': PRINT 
7070 PRINT "(6) CHANGE BOTH SINE AND COSINE VALUES': PRINT 

7080 PRINT '(7) RE-DRAM SAME GRAPH': PRINT 

7090 PRINT "(0) EXIT PROGRAM": PRINT 
7100 PRINT 1 INPUT 'ENTER THE NUMBER Of YOUR CNOICE:';NENU 

7110 MEMO = INT INENO) 
7120 IF (MENU ( I) OR (MENU ) 7) THEN MENU = 
7130 RETURN 

Matangi Software 
Scientific, educational & technical software for 
micro computers. 

Advanced languages and operating systems 
for Apple II, TRS-80 and CP/M 

Logo LISP FORTH 
muMath Macro Assembler 

(045) 67 1215 
Bell's Line of Road, BilPin, N.S.W. 2758. 
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Basic For Speed Freaks 
We mentioned this story on the 
cover last month, but it was 
squeezed out at the last minute 
. . . sorry about that. Reader 1. D. 
Reid, a self-confessed 'speed 
freak', presents his reasons, and 
methods, for efficient BASIC pro-
gramming. 

FOR THE past few years I have been 
interested, perhaps to the point of obses-
sion, with efficient computer pro-
gramming. 

I have been prompted to this fanaticism 
after encountering several obviously inef-
ficient programs, and by the intransigence 
of their authors who have refused to ac-
cept that their brain-children could be less 
than perfect. 

I shall give some examples later, but 
suffice to say at this stage that I see few 
programs both in my work as a research 
physicist and in my leisure as a computer 
hobbyist that I cannot improve upon by 
significant factors in execution speed or 
memory utilisation. 

First, however, let's define what I mean 
by efficient. 

There are many ways to write a prog-
ram to achieve a desired end. Some may 
be easier to follow, others may execute 
faster, yet more may take up less memory 
space, and so on. In most of my scientific 
work, execution speed is of primary im-
portance and this is one factor that I 
personally give much weight to. 

I often work on large time-sharing 
systems with pooled resources and thus I 
owe it to other users to limit my monopoli-
sation of processor time, I/O effort, and so 
on to a minimum. However, even when I 
have a real (as on my own Sorcerer) or 
virtual (as on our IBM in the wee small 
hours) monopoly on the system, it is to my 
own benefit to try to be time-efficient — if I 
can double the speed of a long program 
then I can get twice as much work done! 

Another problem of efficiency arises 
when you come up against a limit of avail-
able memory. 

This can happen on your personal 
system (though perhaps to a lesser extent 
with the current cheap prices of memory 
chips) or on larger systems where the size 
of programs that are allowed to be run is 
usually restricted in times of highest work-
load. In these cases efficiency means 
squeezing the most performance out of a 
limited resource...memory space. 

Yet another area where efficiency 
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tutorial 
should be considered is that of documen-
tation. Documenting programs seems to 
be a bit like the weather — everybody 
talks about it but few people do anything 
about it. 

I admit it, I'm guilty of not documenting 
programs as thoroughly as I should, fal-
ling back on the rationale that "the prog-
ram isn't finished yet so any documenta-
tion will become out of date". But, let's 
face it, no program is ever complete. 

The problem arises when the original 
programmer moves on to other places 
and someone new has to take over the 
project, or when you buy a program only to 
find that it doesn't quite work on your 
system. 

In these cases you can easily spend at 
least as much time on the program as the 
originator, trying to work out what exactly 
is going on. So efficiency also includes 
ease of maintaining and transporting the 
developed code. 

In this article I shall largely restrict my-
self to talking about BASIC, because of its 
almost universal use, but the principals 
can often be extended to other languages. 
Because of the way BASIC operates, im-
provements designed to optimise operat-
ing speed often reduce memory usage, 
and vice versa. This is not, however, a 
universal truth and we shall see how to 
increase speed by increasing the prog-
ram size. 

The general inter-linking of execution 
speed and memory usage in BASIC 
arises because it is an interpreted 
language. 

This means that instead of reading 
through the source code once and decid-
ing (and storing) what operations are to be 
made at each stage of the program as a 
compiler such as FORTRAN does, the 
BASIC interpreter reads and translates 
each statement every time it is to be ex-
ecuted. Obviously if there is less to be  

read, the program will execute faster as 
well as occupying less of your often preci-
ous memory. 

Here are some rules and suggestions 
you may use to help make your BASIC 
programs run faster, or in less memory, or 
possibly both. I've tried to include reasons 
for most suggestions so you can see why 
they enhance efficiency. 
• Delete all unnecessary spaces and RE-
Marks. The interpreter reads them and 
then ignores them, so you can save time 
by omitting them. This is a case of sacrific-
ing legibility for speed and memory. 

If you like fully documented programs 
but need speed you can do one of two 
things. Either put all REMarks at the end 
of the program where the interpreter 
never sees them, or maintain two prog-
rams, one with remarks, the other without 

The second approach can also be used 
where memory usage is important (for ex-
ample, when large arrays are used at ex-
ecution time). Several programs to 
perform such compression have ap-
peared in magazines recently (for exam-
ple, CRAMP by G Lawrence, Your Com-
puter, May 1982. 
• Use variables instead of constants. It 
takes time for the interpreter to convert 
from the source code (usually in ASCII) to 
its internal floating-point or integer rep-
resentation. This time is often greater than 
that required to search for a variable and 
fetch its value from the variable table. 

Another trick is if you use, for example, 
32768 as a constant several times within a 
program then defining K=32768 early in 
the program means that every time you 
use 'K' in the program you save 4 bytes 
over the explicit form. A corollary of this is 
never to use expressions for constants 

(except perhaps at definition time). 
• Order variable definitions carefully. 
Variables are usually placed in the vari-
able table in the order that they are first 
encountered. Each time a variable is re-
ferenced the table is searched from the 
beginning until it is found. If it is not found, 
a new entry is created for it. 

If most-referenced variables are de-
fined near the beginning of the table then 
less time will be spent looking for them. 
Use the shortest variable name you can 
— most BASICs ignore anything over two 
characters so the excess just means extra 
reading time for the interpreter. 
• Put often-used lines near the start of 
the program. Lines referenced in GOTOs 
or GOSUBs are searched for from the 
beginning of the source code, so search 
time for these lines can be shortened by 
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this rule. Obviously you must have a 
GOTO early in the program to jump over 
your carefully placed subroutines! 
• Wherever possible, use multiple state-
ments on each line. There is a memory 
overhead associated with each line (com-
monly 2 bytes pointing to the next line, 2 
bytes for the line number, and the null byte 
to indicate the end of the line) so this over-
head is reduced, as is the time required to 
process the information contained in the 
extra bytes. 
• Unless necessary (such as if you jump 
out of FOR..NEXT loops) drop the vari-
able from NEXT statements ('NEXT' in-
stead of 'NEXT I'). This is slightly faster, as 
the interpreter assumes the associated 
variable is that in the most recent uncomp-
leted FOR statement. Also, it is often 
permissible to use the statement 'NEXT 
K,J,I...' where several loops terminate at 
the same point. 
• Re-use variables holding temporary re-
sults. If A is used in one routine to save an 
interim result or as a loop counter, it can 
be used for the same purpose elsewhere 
when its previous currency has 
terminated. This saves the time and mem-
ory overhead of defining a new variable. 
• Don't use variables unnecessarily: 

10 X=INP(Y):IFX>KTHEN100 

is slower and uses more memory than 

10 IFINP(Y)>KTHEN100 

for reasons which should be obvious if 
you've stuck with me this far. 
• Try to avoid the use of conditional 
jumps. In my experience, a multitude of 
conditional jumps usually means an ineffi-
cient algorithm. 

When you have to include them, use the 
slightly more efficient constructs IF (con-
dition) THEN (line number) or IF (cond.) 
GOTO (I.n.) rather than IF (cond) THEN 
GOTO (I.n.). 

Try working your conditional state-
ments to minimise their expense, espe-
cially that of GOTOs. For example, a com-
mon routine is 

100 IF (cond) THEN 120 
105 (1st set of commands) 
110 GOTO 130 
120 (2nd set of commands) 
130 .... 

which can often be rewritten 

100 IP (con)) THEN (second sot of 
omm,Inds): COTO 130 

110 (1st sot of commands) 
)30 .... 

This is especially advantageous if the 
condition is expected to be infrequently 
met. If the command sequences are 
merely setting the value of the variable, 
then the remaining GOTO can be 
eliminated in this manner: 

100 X-V:1F (cond) THEN X=I 
110 .... 

Let's look for a moment at the condition 
in the IF statement. This is in fact a logic 
expression, and thus takes on the logical 
values TRUE or FALSE after evaluation. 

In my interpreter and most others I've 
come across, FALSE =0 and TRUE=-1. 
Thus, PRINT 5=6 returns 0, and PRINT 5 
6 gives -1. Perhaps you can see now how 
we can write our last example to avoid 
completely the IF statement. 

100 X.-(cond) 

will do it! Judicious use of such expres-
sions can allow conditional evaluation of 
expressions without the use of the IF 
statement. 

Logical expressions within arithmetic 
expression should always be parenthesi-
sed to ensure correct evaluation. Note too 
that careless use of this technique can  

result in an unreadable program. 
The operation of the IF statement 

should now be clear. If evaluation of the 
logical expression results in zero, then the 
program skips to the next line. If the result 
is non-zero, then execution of the next 
statement follows. This means that these 
statements are equivalent: 

100 IF X<>0 THEN 	 ; and 
100 IF X THEN 	 

but the second is more efficient. 
• Study the article 'Low Level Program 
Optimization' by James Lewis in the Oc-
tober 1979 Byte. Some of the techniques 
can be applied to BASIC. For example, 
use 

...coTo1000 	 Ins' 	1 	1 
31{ 3111111 1 000 : NET1113N 

• Use 'look-up tables', especially in 
loops, to store results which can naturally 
be put in an indexed form. 

This is especially efficient when the 
tabulated variable is complex or slowiy 
evaluated. For example, if the following 
loop is executed several times 

100 VOPI=AT013:Y(1)--X IN(I.P1/1,):NEXT 

it is more time-efficient to generate an ar-
ray holding the values of SIN(I"Pl/P2) 
early in the program: 

OIMA(B):P=PI/P2:1,0131-AToli: 
A(1)-SIN(I.P):NEXT 

and our loop becomes 

100 FONI=AT011:Y(1)3X.A(1):NEXT 

• Generate variables in multiple loops at 
the outermost level possible to reduce ex-
ecution time. For 

„. SORRY NAA-M.7  ITVDtvINE INTV.AVENTIoN) .,HALL COMPOMR PRO&RivAN\Ms 
DOESN'T MAMA NOW LAW 102., SUBSECTION B. 	HAVE FIRST TV Go THROUGH 
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100FoRI-ATOB:FORJ=CTO13:FORK=ETOF 
110X(1,J,K)=R.1,S.(.1-1)+K:NEXTK,J,1 

use 
100FORI=ATOR:R1=R*1:FORJ=CTOD: 

S.1=P 1 iS" 
110VoRK=EToF:X(1,J,K)=SL+K: 

NEXTK,J,I 

This is a particular example of a more 
general rule — don't perform unneces-
sary calculations. 
• Carefully consider the problem in hand 
to see if more efficient algorithms can be 
used. A striking example of this is the 
shuffling routine below — a better method 
contributed to a better than tenfold in-
crease in execution speed! 
• For experienced or adventurous prog-
rammers only: use machine language 
subroutines (if you code enough sub-
routines in assembler, eventually you 
have no BASIC statements left). 

One of the first programs I tried on my 
Sorcerer was Conway's game of Life. On 
a 64 by 29 toroidal universe the best I 
could get out of BASIC was about 90 sec-
onds per generation. Replacing the main 
routines by assembly code increased the 
speed to almost five generations per 
second! 

Now that I know the Z80 codes more 
intimately I could probably improve upon 
this figure too — my current 128 by 58 
universe runs at 130 generations per 
minute. 

Note that the performance improve-
ments given above should not be taken as 
a general figure for the superiority of the 
56 

Tuf 

compiled code over BASIC. This particu-
lar BASIC program used a lot of PEEKs 
and POKEs and I strongly suspect that my 
interpreter waits for a video retrace before 
executing these, to minimise screen 
interference. 

• Study the features available to you in 
your dialect of BASIC. For each keyword, 
try to write a short program to test its pos-
sibilities, and thus see of there are more 
efficient ways of performing various 
functions. 

Dissect other peoples' programs look-
ing for tricks, and subscribe to user groups 
to see if any undocumented features have 
been found. I discovered via the local 
Sorcerer group that the CLEAR command 
had a further extension not mentioned in 
the handbook. 

As well as CLEAR to clear variables 
and CLEAR K to clear variables and re-
serve K bytes of string space, CLEAR K.J. 
is also supported. This sets the top-of-ram 
to J, useful if you want a safe area to 
locate a machine language subroutine. 

One often over-looked capability in 
BASIC is the user-defined function. I have 
come to use these a lot lately, not because 
of any benefit to execution speed (in fact 
they would be detrimental) but to avoid 
re-typing frequently used expressions. 

Look at the following method for 
performing different functions depending 
on which number key is pressed (for ex-
ample, a game response, or to choose 
from a menu). Line 5 modifies the  

Sorcerer INP function to simulate an IN-
KEY or GET function. 

5 POKE318,195:POKE320,224:C=9: 
E=255:D=48:REM 48=ASC("0") 

10 DEFFNC(X)=(INP(X)-D)ANDE: 
REM get k/b response and subtract 0011 

11 REM then AND with 255 to map 
into [0,255] 

100• 	ONFNC(C)GOSUB1100,1200,1300,1400, 
.1500,1600,1700,1800,1900 

110 REM control continues here after 
subroutine or if no key or a 

111 REM key other than 1-9 is pressed 

If menu choices are used several times 
in the program, this method becomes at-
tractive to maintain legibility — the reader 
need only remember that FNC(C) gets a 
key 1-9 from the keyboard. 

Turning for the moment to a machine-
language example of the benefits of 
knowing the complete instruction set, con-
sider the two following methods of clear-
ing the registers of a Z80: 

a) 
3E 20 LD A,00H ;2 bytes, 1.75uS 
01 00 00 LD 13C,00H ;3 bytes, 2.5uS 
11 00 00 LD DE,00H ;3 bytes, 2.5uS 
21 00 00 LD HL,00H ;3 bytes, 2.5uS 

;Total 11 bytes, 9.25uS 

b) 
AF 
	

XOR A 	;1 byte, luS @ 4 MHz 
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LD B,A 
4F 
	

LD C,A 
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LD D,A 
5F 
	

LD E,A 

67 
	

LD H,A 
6F 
	

LI) L,A 

;Total 7 bytes, 7.00uS 

Which one would you use? 

Applying The Rules 
Of course all this theory is okay, but 

you're probably wanting some concrete 
examples to see how well these rules 
work. Here are two programs I ran on my 
Sorcerer to generate 1000 random num-
bers and print all those less than 0.001. 

First, using an open legible style: 

10 FOR N=1 TO 100 
20 X = PND(1) 
30 IF X<1.0E-03 THEN PRINT X 
40 NEXT N 

Next, using some of the rules given 
above: 
10 N=1:J=N:X=0:Y=1E-3:M=1000 
20 FORN=JTOM:X=RND(J):IFX<YTHENPRINTX 
30 NEXT 

How did these two programs compare 
for efficiency? Obviously the first is much 
easier to read and follow than the second 
but I find you soon get used to reading the 
compressed text. 

As far as memory usage goes, the first 
program took 16 bytes less to execute. 
The extra overhead of the fourth line was 
compensated for by the extra definitions 
in the second program and the extra 
space taken up in its variable table at ex-
ecution time. 



The striking difference between the two 
programs, however, was the execution 
speed. The first took 26 seconds to exe-
cute, the second took eight! 

This is just one illustration of the trade-
offs you can make by juggling the para-
meters. Sacrifice legibility for speed, or be 
profligate with run-time memory to get 
your program out in a fraction of the time, 
or vice-versa. 

A further note on the two programs: 
changing the constant in the first program 
to '1E-3 dropped the execution time to 21 
seconds, illustrating the point made earl-
ier. 

I also promised an example where an 
improved algorithm can bring a significant 
increase in execution speed. The exam-
ple is a commonly-used method for 
scrambling a list of objects, typically a 
deck of cards (see BASIC, Pascal, or 
Tiny-c, A Simple Benchmarking Com-
parison by Phil Highes, BYTE, October 
1981). 

Listing 1 is a reproduction of Highes' 
BASIC benchmarking program. The only 
difference is that my Sorcerer uses a posi-
tive argument in RND to generate the next 
number in the sequence, so line 1010 has 
been modified accordingly. The results of 
six runs are shown, with an average ex-
ecution speed of 34.5 seconds. Listing 2 
shows the program after I had applied 
several of my rules to it. The result? An 
average execution time for six runs of 35.7 
seconds. 

Well, that didn't show any improve-
ment, did it? But wait a minute — why am I 
giving average execution times? 

Look at the times given. They show 
large variations. This is a simple opera-
tion, after all we're only shuffling a deck of 
cards, so why the variation? Let's have a 
look at the algorithm. 

The method used seems simple: gen-
erate a random number in the range [•,-fi] 
and if we have not already selected that 
number, put it in a list; continue until we 
have all 52 numbers in the list. 

Okay, that's fine for the first number, 
and for the second number there's not 
much chance (1 in 52) that we'll select the 
same number, and so on. Now what hap-
pens when we have 51 numbers in the 
list? Obviously there is one chance in 52 
that we'll select the right number so on 
average we'll have to generate 51 num-
bers before we get the right one. 

That's where the variable run-time 
comes in — we're wasting time generat-
ing numbers we are discarding. In fact, 
after N numbers have been put in the list, 
we have to generate an average of 52/ 
(52-N) numbers before we get the 
(N + 1)th number. That means an average 
of 52"(1 + 1/2 i- 1/3 i- 1/4 + 	1/52) 
numbers to generate our list. You may 
recall from you high-school maths that the 
sum of the series of reciprocals does not  

converge. Rather than work it out analyti-
cally, I've used the program in Listing 3 to 
evaluate the sum. 

As you can see we would expect to 
generate 236 random numbers to shuffle 
our 52 cards. By putting a counter in 
Highes' program and running it 30 times, I 
was able to confirm this figure. Now, if you 
think about it, shuffling 52 objects is the 
same as picking 51 numbers out of 52 —
the position of the 52nd is then 
determined. 

Perhaps we can come up with an al-
gorithm that only uses 51 calls to the ran-
dom number generator. All things being 
equal we could look forward to a fivefold 
speed increase. What we really want to do 
is to pick one card out of our deck of 52, 
put it aside, then pick another out of those 
remaining, and so on until we have only 
two cards left. Selecting one of these then 
determine the order of the last two. 

By now I hope a few thoughts are spr-
inging to your mind as to how we should 
accomplish this. My method of doing it is 
illustrated in Listing 4. As each card is 
selected from a sub-array of those re-
maining it is placed at the end of the sub-
array and the range of the selection pro-
cess is decreased. 

Note also that I have modified the out-
put routine to avoid conditional testing and 
the INT function — this speeds the output 
routine from several seconds to about 0.8 
seconds. My BASIC interpreter automati-
cally truncates array dimensions and 
other integer function arguments so that I 
have avoided using INT in the subroutine 
as well. 

Now look at the execution time — al-
most constant at 2.74 seconds, and the 
small variability is a consequence of slight 
changes in my response time in operating 
my stopwatch. That's a reduction in ex-
ecution time by a factor of almost 13! 

Just after the above was written, I re-
ceived the February 1982 BYTE and 
found two algorithms for shuffling a deck 
of cards in the Letters column. That given 
by David Borger is identical to the one 
above. 

His ultimate increase in execution 
speed is greater than mine because of the 
more-efficient integer variables, a facility 
not provided by my interpreter. 

I'm sure you will find some or all of the 
above suggestions of use in your BASIC 
programming. Are you feeling the urge to 
go away and apply them to that nice 
games program that you have written, the 
one with the unbearably slow response? 

Go to it! You'll find that the thrill of 
speeding it up nearly matches the thrill 
you'll get when playing it at closer to real-
time speeds. 

Listing 1  

F•E' 
READY 
L I STT 
'SIV ER kOR 

READY 
LIST 

DIM C(51) 
100 113 	1000 
200 FOR 1=0 TO 51 
2. to r 	i 	(1) 	: 



220 IF INT((I+1)/10)=(I+1)/10 THEN PRINT 	Listing 2  
230 NEXT' I 
240 PRINT 'PF, 

PRINT "ALL DONE!" READY 260 END 
LIST 1000 J=0 

1010 T=INT(RND(1)*52) 	 5 DINC(51):C=52:0=1 
1020 It JzO MEN 1060 
1030 FOR 1=0 TO J-1 	

10 A=51:B=0::GOSUB1000:FORI=BTOA:PRINTC(I);.  

1040 IF 	THEN 1010 	 :IFINT((I+1)/10)=(I4.1)/10THENPRINT 

1050 NEXT 1 	 230 NEXT.PRINT:PRINT"ALL HONE!":ENU 
1060 C(JY=T 	 1000 3=0 
1070 J=J11 	 1010 T=INT(RND(1)*E)rIFJ=OTHEN1060 
1080 1T= J.<52 THEN 1010 	 1030 FOR1=BT0J-1:IFC(I)=TTHEN1010 
1090 RETURN 	 1050 NEAT 
READY 	 1060 C(J)=T:J=J+DtIFJ(CTHEN1010 
RUN 	 1070 RE1HRN 
51 	29 	20 	3 	48 	44 	28 	4 	31 	22 
30 	16 	15 	24 	49 	9 	32 	7 	11 	14 

READY 
RUN 

47 	8 	37 	39 	4S 	10 	36 	43 	19 0 	37 	36 	44 	30 	38 	42 	22 	1 	11 
0 	34 	33 	12 	13 	6 	41. 	46 	25 	40 35 	,!5 	50 	10 	13 	16 	5 	14 	31 	21 
17 	2 	42 	1 	38 	50 	26 	18 	A5 8 	28 	48 	18 	2 	47 	12 	29 	15 	45 
27 	21 19 	23 	A2 	13 	51 	43 	16 	9 	41 	49 

ALL DONE! 6 	26 	3 	27 	10 	34 	17 	24 	7 	4 
READY 20 	39 
TIME=32..90 	S11:31.1.! ALL DONE! 
RUN RFAOY 
13 	32 	36 	8 	11 	51 	1 	4 	43 	23 T= 14.6@ 
30 	0 	35 	21 	15 	26 	27 	29 	16 	18 RUN 
49 	:0 	5 	9 	14 	19 	44 	34 	10 0 	49 	51 	46 	45 	4 	37 	50 	29 	33 
24 	37 	12 	3 	45 	38 	20 	31 	22 	33 38 	7 	25 	2 	6 	11 	.17 	.14 	19 	8 
2 	46 	41 	6, 	47 	48 	42 	39 	7 	17 47 	1 	22 	24 	36 	13 	18 	34 	21 	40 
40 	28 26 	27 	12 	48 	10 	5 	42 	11 	32 	23 
ALL DONE! 35 	30 	43 	31 	15 	3 	39 	44 	28 	16 
READY 20 	9 
TIME-4O,('8 ALL DONE! 
RUN RFA0V 
0 	'37 	36 	44 	30 	38 	42 	22 	1 	11 T=27,2111  
35 	25 	50 	40 	33 	46 	5 	14 	31 	21 RUN 
8 	28 	18. 	18 	2 	47 	12 	29 	15 	45 3 	30 	0 	12 	42 	46 	.7.7) 	48 	39 	44 
19 	23 	32 	13 	51 	43 	16 	9 	41 	49 4 	2 	.9 	29 	51 	20 	14 	6 	47 	:34 
6 	26 	3 	27 	10 	34 	17 	24 	7 	4 8 	21. 	45 	24 	35 	15 	37 	50 	31 	7 
20 	39 40 	17 	38 	13 	43 	49 	5 	18 	16 	25 
ALL DONE! 9 	33 	26 	41 	10 	27 	36 	23 	11 	1 
READY 32 	28 
TIME=44./.5 Sr.CS1P. ALL DONE! 
RUN RFA 
0 	49 	51 	46 	45 	4 	37 	50 	29 	33 T=31,8@ 
38 	7 	25 	2 	6 	41 	17 	14 	19 	8 
47 	.1. 	/2 	24 	36 	13 	18 	34 	21 	40 13 	15 	9 	50 	29 	37 	6 	40 	33 	1 
26 	27 	12 	48 	10 	5 	42 	11 	32 	23 22 	25 	23 	12 	45 	48 	18 	16 	38 	14 
35 	30 	43 	31 	15 	3 	39 	44 	28 	16 51 	0 	Y6 	'13 	24 	8 	34 	35 	5 	A2 

28 	17 	2 	42 	36 	44 	31 	41 	46 	20 
20 	9 19 	27 	39 	21 	11 	3 	4 	30 	49 	47 

ALL DONE! 10 	7 
READY ALL DONE! 
TIME=27.33 SI-1.5512 READY 
RUN T=30.412 
:3 	30 	0 	12 	42 	46 	22 	48 	39 	44 RUN 
4 	2 	19 	29 	51 	20 	14 	6 	47 	34 44 	41 	34 	26 	13 	14 	49 	:!43 	8 	47 
8 	21 	45 	2435 	15 	37 	50 	31 	7 46 	6 	30 	21 	42 	20 	15 	27 	9 	0 
40 	17 	38 	13 	43 	49 	5 	18 	16 	25 40 	23 	2 	12 	37 	38 	31 	7 	:39 

9 	33 	26 	41 	10 	27 	36 	11 	1 10 	50 	3 	32 	24 	48 	11 	17 	5 	36 

32 	28 25 	45 	1 	35 	1 	19 	22 	29 	43 	16 
ALL DONE! 18 	51  
READY ALL DONE! 
TIME=31.62 81 15' READY 

7SN ERROH 
READ T=28.68 
RUN RUN 
13 	15 	9 	50 	29 	37 	6 	40 	33 	1 3 	10 	40 	20 	50 	38 	30 	11 	.35 	32 
-22 	25 	23 	12 	45 	48 	18 	16 	38 	14 41 	26 	0 	13 	25 	12 	48 	21 	34 	45 
St 	0 	'6 	13 	24 	R 	34 	35 	5 	42 4 	44 	2 	7 	8 	1 	19 	9 	22 	51 
28 	17 	2 	42 	36 	44 	31 	41 	46 	20 24 	17 	36 	18 	42 	6 	28 	39 	47 	14 
19 	27 	29 	21 	11 	A 	4 	30 	19 	47 16 	37 	23 	15 	49 	33 	43 	29 
10 	7 31 	46 

ALL DONE! ALL DONE! 
READY 	 READY 
TIME ,30 ';ECS@ 	 T=51,4 51-CONDS! 15] 
BYF 	 BYE 

>SE 0=V 
	 >SE 0=-V 
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READER'S CARTOONS 
Cartoons by Craig Delahoy 

"And what game were you playing 
during lunchtime, Jonesy?" 

"Yeah? Well it makes sense to me!" 

000000 

Listing 3  

 

1 4 40 35 43 18 7 8 	20 10 34 9 
ALL DONE! 
READY 

T=2./3 !-.ECS  @ 
RUN 
22 35 6 8 24 14 47 25 33 40 32 '29 51 
16 5 19 18 48 0 44 23 38 9 26 30 31 
11 17 2 37 27 46 15 21 4 36 34 m 7 
42 10 39 20 1 49 3 45 13 50 41 12 43 

ALL DONE! 
READY 
T=2.74 1,1-:CS  @ 
RUN 
39 24 3 29 45 31 42 17 33 15 .36 44 9 
43 26 28 49 25 40 2 21 27 35 51 16 20 
6 37 5 47 14 34 46 .30 48 22 :38 11 13 
12 41 8 18 7 4 23 1 32 19 50 10 0 

ALL DONE! 

READY 
LIST 

  

10 S=0:FORI=1T052:S=S+1/I:NEXT:PRINTS 
READY 
RUN 
4.53804 

REAUY 
?52*SS 
235.978 
READY 
BYE 

>SE U=V 

Listing 4  

    

>PP 	 READY 
READY 	 T=2.73 .iECS 
LIST 	 RUN 

0 16 23 1 49 6 11 34 36 42 27 45 28 
50 DIMC(51):GOSU81000:FORI=OT039STEP13:FORJ=0T012: 	26 20 39 14 18 47 12 7 3 29 24 8 2 

PRINTC(I+J)::NEXT:PRINT:NEXT 21 17 5 30 35 4 32 46 48 33 10 2$ 
100 PRINT"ALL DONE!":END 	 44 31 43 41 50 13 9 51 38 40 37 15 19 
1000 K=:51:L=1:M=-1:11ARJ=OTOK:C(J)=J:NEXT 	ALL DONE! 
1010 FORJ.KTOLSTEPM:T=RND(L)*(J+L):X=C(T);C(T)=C(J): 	READY 

C(J)=X:NEXT:RE.%. 1RN 	 T=2.76 1-.WS  8 
REAUY 
RUN 
12 28 37 49 1 13 35 .5 15 21 41 27 18 	RUN 
43 2 16 50 38 32 51 45 24 44 31 8 33 	22 8 0 26 13 14 45 24 47 43 48 	28 
11 29 46 34 42 17 39 23 40 36 19 3 22 	27 16 19 39 18 30 32 12 31 6 34 46 38 
10 25 9 7 0 4 26 14 30 6 20 47 48 	7 23 42 17 5 50 44 25 9 36 1 20 29 

ALL DONE! 	 15 37 10 51 41 35 40 4 11 2 3 49 33 
READY 	 ALL OONE! 
T=2.72 !ui:S8 	 . READY 
RUN 	 T=2./5 !7.1-CS 
46 23 47 11 15 33 13 0 12 49 28 30 3 	BYE 
38 16 19 6 48 25 45 36 42 27 31 21 32 
41 17 37 51 14 .39 50 44 24 	6 29 	>SE 0=V 
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R CHANNEL 
4K or 16K RAM 

6 MHz 8085 Processor 

Complex Multiplex 

You may have realised by now 
that a significant part of a proces-
sor's life is spent looping around, 
waiting for a keystroke. That 
wasted time could be put to good 
use, with a Godbout MPX-1, 
writes Les Bell... 

OVER THE last few months, I've gradu-
ally been upgrading my personal system 
to get a bit more performance out of it, with 
the ultimate aim of installing a multi-user 
operating system and some more 
terminals. 

In particular, I've had as a target the 
ability to develop and run software for the 
Intel 8086 family of microprocessors, and 
that led fairly naturally to my choice of a 
Godbout 8085/88 dual processor CPU 
board, which in turn suggested the selec-
tion of other high-performance Godbout 
boards. 

The system is now gradually coming 
together, with a Godbout DISK-1 disk con- 
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troller, RAM 17 high speed static RAM 
card, System Support 1 multi-function 
card and others. The Godbout hardware 
is generally excellent, with lots of attention 
given to complying with IEEE 696-1 
specifications for the S-100 bus, and with 
features that put other systems to shame. 

One interesting problem arises with the  

8085/88 CPU board, however. Most mod-
ern systems, including Godbout's, are 
moving towards being interrupt driven for 
high performance. 

On the 8085/88 CPU, there is no way of 
telling which processor will be running 
when an interrupt arrives — yet they re-
spond to interrupts in different ways. 
Looks like a recipe for disaster. 

The solution proposed by Godbout's 
designers is simplicity itself. Instead of di-
recting interrupts to the main processor, 
their solution dedicates a separate pro-
cessor, with its own RAM, ROM and bus 
control circuitry, to handling all the inter-
rupt driven I/O. 

That processor is the MPX-1 multi-
plexer channel. On a single S-100 board, 
it carries a 6 MHz 8085 processor, either 
4K or 16K of RAM, up to 8K of EPROM/ 
ROM, an 8-level vectored interrupt con-
troller and special circuitry to handle TMA 
control and arbitration. 

'TMA what?', I hear you ask. In the old 
days, back in the distant primordial past of 
the S-100 bus, its original designers made 



provision for what was called direct mem-
ory access (DMA). 

Think about how most input/output de-
vices work — typically, the processor in-
puts a byte from a port to the accumulator, 
and then stores it back to memory, incre-
ments a pointer and repeats the process. 

This two-step method is rather ineffi-
cient. Why not let the I/O device store its 
input directly into memory? Provided it 
can drive the address, data and control 
lines, there's no reason why it shouldn't. 

Cutting Off The Processor 
And so, from the earliest days of the 

bus, control lines were defined which 
would allow a DMA controller device to 
`tri-state' the processor, effectively dis-
connecting it from the bus, so that it would 
be driven by the DMA device. 

Sound confusing? It's not. Here's what 
happens. Suppose a disk controller on the 
S-100 bus is a DMA device. The proces-
sor sets up its control registers, ready to 
transfer a sector off disk and into memory. 
The disk controller knows where it's got to 
go; all it has to do is wait for the sector to 
come round to the read head, and it can 
then perform the transfer. 

The processor can now go about its 
business, either performing some other 
task in the same program or switching to 
service another task or user. Eventually 
(measured in microseconds), the read 
head passes over the sector, and the disk 
controller is ready to transfer data into 
memory. 

The DMA controller now checks to see 
if it can take control of the bus — the exact 
details of this vary from bus to bus and are 
not vitally important for our purposes. If it 
can, it will then assert the various signals 
which put the processor into a hold state, 
and tri-state the processor board off the 
bus. 

Once this has been done, the DMA de-
vice can drive the bus in place of the pro-
cessor. As long as it maintains the same 
timing, no device on the bus will ever know 
the difference. The DMA controller can 
now proceed to write the data coming off 
the disk drive into successive locations in 
memory, driving it just like the processor 
would. 

Once the transfer is complete, the DMA 
controller relinquishes the bus back to the 
processor, which can continue from 
where it was so rudely...well, not inter-
rupted...held up. 

This idea of letting other devices have 
access to the memory and other devices 
on the bus, without going through the pro-
cessor, is quite a common one on 
mainframes and is very much more gen-
eral in application. For example, multiple 
processors can share memory, with spe-
cial processors to handle system tasks 
such as file handling, communications, 
and so on. 

Remember The MPX-1? 
For this reason, the process of kicking 

the master processor off the bus has be-
come known as Temporary Master Ac-
cess (TMA) — which is where we came in 
with the MPX-1 board (remember the 
MPX-1 ?). 

The MPX-1 processor can quite happily 
execute programs from its own EPROM 
or RAM without accessing the bus at all. 
However, when it wants to read an input 
port, it must do that over the bus, and its 
special circuitry will enable it to do this 
without interfering with the operation of 
the permanent master processor. 

Similarly, the MPX-1 can read the main 
system memory, in order to communicate 
with the main processor. It does this by 
requesting the bus from the master on a 
cycle-by-cycle basis. 

When an interrupt request occurs on 
one of the bus's vectored interrupt lines, 
the MPX-1 responds to it. Normally it will 
be sitting in a loop, or perhaps halted, and 
the on-board 8259A interrupt controller 
will vector it to the interrupt service 
routine. 

Now the MPX-1 will typically read or 
write an I/O port or some such interrupt 
service task. However, having performed 
such a task, say read an input port, there 
is no point in the MPX-1 keeping its newly 
acquired data to itself. Its next move will 
typically be to place the input byte into a 
buffer and update the buffer pointers so 
that the master processor can access the 
'input'. 

Processor — Processor 
Communication 

The MPX-1 can access any location in 
the system's main memory. It does this by 
addressing locations C000H — FFFFH, 
which form a 'window' to the system bus. 
Only the least significant eight bits of ad-
dress are gated onto the bus; the upper 16 
bits (S-100 is 24-bit, remember?) are 
generated by two latches on the board. 

On power-up the MPX-1 does very little 
apart from initialisation; it must wait until it 
is told what it is to do. The main processor 
gets the MPX-1's attention by outputting 
to an ATTN port, which causes an RST 
7.5 interrupt on the MPX-1's 8085 proces-
sor. This will cause it do jump to the ap-
propriate program section. 

The MPX-1 may need to signal back to 
the main CPU. There are two ways of 
doing this; either through the SOD (Serial 
Output Data) pin on the 8085, or by setting 
a one-bit latch. When the main processor 
executes an interrupt acknowledge cycle, 
the MPX-1 can respond by placing a vec-
tor information byte on the bus, causing 
the main processor to jump to the ap-
propriate interrupt handling routine. 

Some standard software is supplied 
with the MPX-1, in the on-board EPROM. 
Apart from being useful in its own right,  

this also serves as an illustration of how 
the board can be programmed. 

In this scheme, the MPX-1 masks all its 
interrupt inputs on power-up, and then 
waits for the main processor to grab its 
ATTN. When it receives the ATTN signal it 
will read in 16 bytes from the system 
memory, beginning at 50H. These bytes 
form an instruction as follows: 

Byte 0: Opcode byte 
Byte 1: Status Indication byte 
Byte 2: General Purpose Parameter 
byte 0 

Byte 10: General Purpose Parameter 
Byte 8 
Byte 11: Link Address (least significant 
byte) 
Byte 12: Link Address 
Byte 13: Link Address (most significant 
byte) 
Byte 14: Result 1 byte 
Byte 15: Result 2 byte 

The least significant five bits of the op-
code byte form the opcode proper — thus 
there are a possible 31 commands (one is 
reserved as a NOP). Ten of these com-
mands have been implemented in the 
standard software and the rest can be 
implemented by the user. 

Bit 6 of the opcode is the interrupt en-
able bit, which if set, will cause the MPX-1 
to generate an interrupt when it has 
finished the command. Bit 7, the CONT 
bit, will cause the board to automatically 
look for its next instruction at the link ad-
dress given in the command. Using this 
feature, a sequence of commands can be 
set up through memory, and the MPX-1 
will follow them, generating an interrupt 
when they are all done, if required. 

The status byte is used by the MPX-1 to 
indicate completion of an instruction in a 
non-interrupt environment. The general 
purpose parameter bytes are used to 
pass data, addresses, and so on to the 
multiplexer channel. 

There are 9 bytes, which will allow pas-
sing of up to three addresses (remember, 
S-100 is 24-bit now), such as the start, 
end and destination bytes of a block 
move. 

Finally, the result bytes allow the MPX-
1 to return a result to the caller. Curiously, 
there are only two bytes, so that an ad-
dress cannot be returned, although the 
caller could specify the address of a table 
in memory where results could be left. 

Interesting Commands 
The commands implemented in the 

standard software are interesting. There's 
a NOP (no operation) instruction, RESET, 
SET MASK, which masks or unmasks the 
interrupt inputs to the MPX-1, and other 
commands which set up the on-board in-
terrupt controller. 
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DAISY WHEEL PRINTER 
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IN ONE PACKAGE 
Ttic lisITFVVRITFit is it new Olivetti Praxis :It) electronic type— 

writer with it micro processor controlled driver added intentitlly. 

$895 
Pills shipping 

Dealer 
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Invited 

FEATURES 
• Underlining • 10, 12, or 15 characters per inch switch selectable • 2nd 
keyboard with foreign grammar symbols switch selectable • Changeable 
type daisy wheel • Centronics-compatible parallel input operates with 
TES-80. Apple, Osborne, IBM and others • Cartridge ribbon • Typewriter 
operation with nothing to disconnect • Service from any Olivetti dealer 
• Self test program built in. 

GBYTEWRITER 
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The Breakthroligh 
N X q 

Enjoy all the features of the 
ZX81 ... requires 8k ROM; 
1k RAM. 

Simple instructions; module fits 
inside ZX80 . 	. We will fit 
GRAPHICS 80 for you for 
$20.00 extra. For more details 
send S.S.A.E. to 

As mentioned above, the MPX-1 can 
put an 8-bit value on the data bus during 
an interrupt acknowledge cycle, and a 
command allows this byte to be set. Two 
commands allow the MPX-1 to load its 
local RAM from system RAM, and exe-
cute a program in local RAM. There is also 
a command which returns the memory 
size of the MPX-1 — whether it is a 4K or 
16K model. 

Two other commands are of general 
use in any system. They are block move 
(BLKMOV) which will move a block of 
memory of any length from any source to 
any destination anywhere in a 16 Mega-
byte system. This is particularly useful for 
normal 8-bit processor systems, where 
the processor cannot address more than 
64K without bank select switching. Such 
processors can execute code out of bank-
selected pages easily enough, but cannot 
block move between pages without a lot of 
effort. 

The FASTMOV command is similar, ex-
cept that the block must be a multiple of 
256 bytes, and begin on a 256-byte 
boundary. This enables a much faster 
move. 

The MPX-1 manual gives complete 
source code for the standard software, 
which is extensively commented. Thus 
the user can model his own routines along 
the same lines. Although this is not neces-
sarily the most efficient way to use the  

board, it is a good general purpose model 
and is quite versatile. 

Various applications for the MPX-1 
come to mind immediately. For example, 
it is an ideal I/O channel processor for a 
multi-user system, and in MP/M-I1 
systems, would be invaluable for its block 
move abilities alone. On dual (or more) 
processor systems, it will provide an inter-
rupt handler independent of the main 
processor. 

Print Spooling Potential 
An unusual possibility is its use as a 

print spooler — just dump a file into 
system memory somewhere and let the 
MPX-1 spool it out, without the main pro-
cessor getting involved. Using the DISK-1 
DMA disk controller, the main processor 
need only set the job up, and the MPX-1 
could manage everything else. 

Another application might be managing 
communications ports, particularly those 
using complex protocols such as IBM's 
SNA. With a dedicated protocol controller, 
the process could be transparent to the 
main processor. 

Memory-mapped video boards typically 
require a lot of intervention by the host 
processor — which slows them down and 
makes them unsuitable for multi-user en-
vironments. An MPX-1 dedicated to this 
task would make memory-mapped video  

a possibility in these systems. And on the 
subject of video, an MPX-1 could make an 
interesting graphics controller. 

The MPX-1, as you may have gathered, 
is intended for sophisticated users only. 
Most end users buying a system with an 
MPX-1 in it should find the supplier has 
done all the tricky work of integrating the 
MPX-1 into the operating system. 

The best example of this is the special 
version of the MP/M-86 operating 
system, now being supplied by Godbout 
for 8085/88 based systems. MP/M-8-16 
runs both CP/M-80, CP/M-86 and MP/M-
86 software, using both processors on the 
CPU card. The MPX-1 which handles all 
terminal I/O is an integral part of this 
system. 

Being such a sophisticated board, the 
manual is written with experienced 
system designers and integrators in mind. 
For all that, it is well written, and is a good 
starting point for those who want to experi-
ment with the board to see what it can do 
(lots!). 

Although not cheap, the MPX-1 is the 
key to offloading a system and obtaining 
high throughput. In the coming months, 
we can expect to see this kind of board 
appearing in more and more high 
performance systems. We obtained our 
board from Automation Statham, 47 Birch 
Street, Bankstown 2200. Telephone (02) 
709 4144. 
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* RALLY RACER * 
Drive through an action 
packed maze and try to hit 
all the flags before Morgan, 
the mad motorist, or Crazy 
Harry and his killer hooligans 
catch youl 
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* STELLAR WARP * 
Your craft is armed to the rim 
with fearsome firepower, as 
aliens attempt to destroy you, 
your finger itches to use the 
ultimate weapon — Stellar 
Warp. 

Post to: COSMIC SOFTWARE 
G.P.O. Box 3494. SYDNEY N.S.W. 2001 Li 

Trade enquiries welcome 
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DEFENCE PENETRATOR 
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/ . * SPECTACULAR FAST MOVING MACHINE LANGUAGE ACTION 
* ALL WITH SOUND AND GREAT ANIMATED GRAPHICS 
* AU. PROGRAMS HAVE FULLY GUARANTEED WARRANTY 

Sea Horse Computers 
10 Mitchell St 
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75 Castlereagh St 
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* STAR CRESTA 
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atoms? Great sound effects 
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00000000000000000000000000000000000000000000000000000000000000000000 
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scrolling planetscape. 

0000000000000000,90000000000000000000000000000000000000000000000,00000 
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FROM 

Alliance Computers 
11 Cracknell Road, 
Annerley, Brisbane 4103 
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I'D LIKE TO start off by looking at how the 
MicroBee stores its BASIC programs. 

They are stored in your computer's 
memory in a compressed form. In most 
popular micro computers the BASIC used 
is provided by Microsoft, and its methods 
of storing programs will be well known to 
many owners of TRS80, System 80, Ap-
ple, Pet and OSI computers. 

BASIC keywords, the terms that appear 
after the line numbers, are tokenised. 
That means each BASIC word, such as 
LET or READ, is reduced to a single 
number. This obviously saves an enorm-
ous amount of space, compared to storing 
each word letter by letter. 

You can see this tokenising at work, by 
writing a short program to display the con-
tents of your memory, starting wherever 
your program is stored, so that the prog-
ram displays itself. If you have an Apple, 
your program will start at memory location 
2049. OSI owners start at 769. TRS80 
and System 80 programs start at location 
17129. Listing 1 provides a short viewing 
program. 

You will notice that the first program 
location is filled with a 0, that the next two 
contain the location of the following line, 
and the following two contain the line 
number of the present line. After that 
comes the tokens, and letters and num-
bers in ASCII form. 

Each line ends with a 0, which indicates 
to the BASIC interpreter that it has 
reached the end of a line. If you find two 
Os, it means you have reached the end of 
the program. If you have not reached the 
end of the program, the whole process 
continues through the next lot of memory 
locations, starting with the pointer to the 
next line, and then the line number. 

Those who have run Listing 1 may be 
about to object that they could not find the 
line number or the pointer to the next line. 
These are a bit tricky, because the BASIC 
is trying to store numbers from 0 to 255. 
This is why PEEK(M) never returns a 
number greater than 255, and why you 
cannot POKE a value greater than 255 
into a memory location. 
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00100 FOP K = 2300 TO 2360 STEP 10 

PRINT Ki 

00120 F01,, X = K TO K+9 

00130 1-R1NT PEEK(X): 

00140 NEXT X:PPINT 

00150 NEXT K 

LISTING 1 

O 

23e0 0 4 201 4 100 25 32 136 32 

2310 75 32 61 32 50 51 	48 46 32 153 

2320 32 50 51 54 48 32 	154 32 49 48 

2330 13 0 110 7 	32 	131 	32 75 59 13 

2340 0 120 16 32 138 32 08 32 61 32 

2350 75 32 153 32 75 43 57 13 0 130 

2360 10 32 131 32 	190 40 88 41 59 13 

Output from Listing 1 

Also, in most microcomputers, it is 
easier to store numbers with the low byte 
first, followed by the high byte. To convert, 
you take the second line byte or pointer 
byte, convert it to hexadecimal, then con-
vert the first byte to hexadecimal to give a 
four digit hexadecimal number. If this is 
converted back to decimal, you will find 
that it is the memory location of the start of 
the next line or the line number for which 
you were looking. 

The similarity between the various ver-
sions of Microsoft BASIC makes it prob-
able that Microsoft actually wrote it on a 
mainframe computer, probably using 
some high level language such as PL/M,  

modified it as appropriate to each 
microcomputer, and then used a cross 
compiler to produce the version sold to 
each manufacturer. 

This idea is not original, and several 
people have produced lists of differences 
between various Microsoft BASICs as an 
aid to programmers wishing to write con-
version programs to automatically convert 
programs from one machine to another. I 
have not, as yet, heard of any such prog-
ram that actually works. 

The BASIC used in Applied Technol-
ogy's kit computer is not Microsoft. It is a 
Microworld BASIC, developed by John 
Arnold and Dick Whipple, who wrote one 
of the first 'tiny BASICs'. 

Applied Technology bought this BASIC 
for its DGZ80 S100 systems, and it 
was rewritten by Matthew Starr and Ron 
Harris. It was also expanded consider-
ably. There are advantages and disad-
vantages to this situation. The disad-
vantage is that Microsoft BASIC has be-
come the standard BASIC, and most 
programs are written to run using it. This 
means that you have to change your prog-
rams to allow them to run on the 
Microworld BASIC. 

The advantages are considerable. 
Since Applied Technology owns the 
BASIC, it is able to supply it at a very 
cheap price, whereas Microsoft BASIC 
tends to be expensive. It can also change 
the BASIC to suit its customers. 

You will notice Microworld BASIC con-
tains an automatic renumber, a plot com-
mand, a global search and exchange 
command, and several other features not 
usually found in small computers. How-
ever, the user who is unfamiliar with 

001JJ RIJ4 	leave some spaces here 

.00120 FOR T = 129 TO 22311/LV This covers all MicroPee tokens 

00130 pOLE 2308,DRE0 This is the :,,emory location of Rem in line 100 

0‘,14;,-. PRINT "token ";TO 	";:LISTIOO:RE List may not vork cn all micros 

0.,150 AIX=KE1S:IFAIS=""THEN150:REM This line stops printing until key is presser 

00150 f.LX1 T 	 LISTING 2 



Microworld BASIC does have some re-
learning to do. 

In the MicroBee, the BASIC program 
starts at memory location 2304, which al-
ways seems to contain 201, rather than 
the 0 used in Microsoft. The line number 
comes next, and in this you multiply the 
first byte by 256, and then you add the 

token 12.9 

00100 LLT 

token 1.30 

0010o LPf:1111 

token 151 

001.00 PRINT 

token 132 

0:10;,1 It 

token 133 

0.'100 irEh 

token 134 

001C.0 LLIOT 
Partial Output from Listing 2 

value of the next byte to get the line 
number in decimal (a bit easier than all the 
hexadecimal conversions needed for the 
Microsoft version). 

Next is a single byte which is the 
number of spaces to the start of the next 
line. The end of each line of BASIC is 

indicated by a RETURN and this is stored 
as ASCII value 13. BASIC keywords are 
all tokenised, with values between 129 
and 223. Listing 2 provides a simple 
method of seeing all the token meanings, 
for a MicroBee. 

You will notice that there are a few 
BASIC keywords that are not mentioned 
in the BASIC guide provided by Applied 
Technology. There is a MEM, which may 
be a substitute for FRE(0) as it is on the 
TRS80, or may be reserved for some 
other function (bank select of memory 
perhaps). 

EDASM will obviously actuate the 
editor/assembler that Applied Technol-
ogy has available as a plug-in option, 
while NET will probably access the 

networking or smart terminal EPROM that 
I have not yet seen. 

Apart from the BASIC stored as tokens, 
everything else in the MicroBee is stored 
as ASCII, without compression. Variables 
are also stored as individual characters. 
That is, variable Al $ is stored as 65 49 36. 

I was rather disappointed with that, as 
there are more memory efficient methods. 
However, it does make it very easy to 
search memory, or list programs to 
printers. 

Considering the price of the Microworld 
BASIC, and the MicroBee on which it 
runs, I think it is a real bargain. You can 
pay the same amount for some versions 
of Microsoft, and then have to buy a com-
puter on which to run it. 

ACCOUNTING ON MICROCOMPUTERS 
IS OUR BUSINESS 

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

* Invoicing 
	

* Debtors Ledger 
	

* Creditors Ledger 
* Stock Control 
	

* General Ledger . 	 * Incomplete Record Accounting 
* Contract Costing 
	

* Quotation & Estimation 
	

* Time & Cost Recording 

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

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

* Toshiba T200 
* Osborne 1 
* Sharp MZBOB 
* DEC VT180 
* Datamax 

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

For details contact: 

Padmede Commercial Systems 
275 Alfred St., North Sydney, 2060. 

(02) 92-6783 (02) 920-5136 



Word Processing 
For $50 

ONE OF the most common uses of small 
computers is in the field of word proces-
sing — something I had considered, but 
for some time only pondered because of 
the dollars involved. 

The problem was, most of the packages 
available started at around the $200 mark. 

Then one day I heard some people talk-
ing about the 'cheap' WP6502 word pro-
cessing package which, as can be gues-
sed, was designed to run on 6502-based 
systems. 

I bought it, and I'm glad I did. 
My WP6502 runs quite happily on my 

Superboard II, occupying the bottom 4K of 
RAM. The early versions of the WP6502 
were written in BASIC and used to take 
more than six minutes to load. The version 
I run was written in machine code and 
takes less than half the original time. 

The system is available on disk for a few 
more dollars, but as a result it also offers 
such extras as being able to output to 
various printers, and being able to access 
files. 

As this package is more for the 
'amateur' dabbler with words, I have 
found that letter writing and short article 
writing is a breeze and the joy of it really 
comes from reading a nice error-free col-
lection of well-constructed sentences. 

The use of the system is fairly simple 
and would be easy to learn if it wasn't for 
the poor manual that accompanies the 
tape. Once learnt, though, there is little 
need to ever pick up the manual again. My 
first night with the system saw me using 
two hours thumbing through the 'booklet' 
with a biro creating a cross reference 
index. 

Having praised the system and canned 
the documentation, let's see how the 
whole lot works. 

What's On The Menu? 
The first thing that comes onto the sc-

reen when the package is loaded is the 
menu, which offers the user a choice of 
functions: Type; View; Blk view; G/Edit; 

By Garnett Znidaric 

L/ Edit; Move; Zap; R/Tape; and W/Tape. 
Type allows the user to type as though it 

was a normal typewriter. View allows you 
to view the text as it would be formatted in 
the final printout (it is also through this 
function that the printer is first given the 
instructions, and then told to print). 

Block View allows you to pre-type and 
store, on tape, passages which may be 
used on a recurring basis as is often the 
case in business letters. These 'blocks' 

your computer 

OWNER REPORT 
can be arranged in any order and are 
accessed simply by calling up their ap-
propriate numbers. 

A lot of my typing involves writing dialo-
gue, and this is where the G/Edit (Global 
Edit) can be used. For example, during 
the initial writing, only a letter need be 
used to signify a person's name. Then in 
the final printout, using the G/Edit, this 
letter can be changed to the person's 
name in full throughout the text. 

L/Edit (Line Edit) is possibly the most 
useful function as it allows the user to 
scroll through the text either by letter or by 
line, correcting any spelling or construc-
tion errors that may have occurred. While 
in this function passages can be deleted 
by the letter, word or sentence. 

It is also from the L/Edit function that we 
can use the Insert command which allows 
anything to be inserted into the text up to 
the length of the remaining memory. 

A nice point is that in either of the Type 
or Insert modes, the available memory is 
displayed so that you know how much 
room is left. 

The Move command allows you to 
move sections of text to and fro through-
out the text, while the Zap command 
wipes the slate clean so that you can start 
again. 

R/Tape and W/Tape refer to reading 
and writing to the tape recorder so that 
manuscripts can be stored for later use. 
This recall function is the one used in con-
junction with the Block View for the reload-
ing of blocks of recorded text. 

Embedded Commands 
Throughout the system, embedded 

commands are used to identify print 
formatting. With the WP6502, this is basi-
cally the typing of the '#' symbol followed 
by a letter such as P denoting the begin-
ning of a new paragraph. 

By using other letters and numbers, 
tabulation systems can be easily format-
ted, not to mention combining this with a 
Global Edit to make listing blocks of infor-
mation neat and fast. 

In conclusion, I feel this word proces-
sing package can be compared to its 
larger brothers with quite favourable 
results. 

Sure, it doesn't have a lot of those func-
tions that are 'nice' to have, but on the 
other hand it does have what it takes to 
make it a very useful tool. All it needs is a 
manual that is easy to follow and it would 
not only be excellent value for money, but 
fast and easy to learn and use. 

Naturally, before you buy anything your 
needs must be analysed — if WordStar is 
what you need then buy it. But for letter-
writing and other 'light' word processing, 
the WP6502 is great and should not be 
considered a poor relation. 
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Model 2065 	$325 
64K Dynamic RAM Module 

Model 2422 $430 
Floppy Disk Controller 

Prices and specifications are subject to change 
without notice and do not include sales tax. 

SHIPPING CHARGES:  
ROAD up to 10kg $7.50, over 10kg 
freight collect. 	 f\° 'V AIR up to 3kg $7.50, up to 5kg 
$10.50, over 5kg freight collect. 

S-100 SOFTWARE MICROSOFT 
CCS 64K RAM $325 Basic 80 $299 
CCS Extender $45 Bascom $335 
CCS Terminator $65 Cobol 80 $695 
CCS Clock Terminator $240 Edit 80 $120 
CCS Z-80 CPU $315 M/Sort C $140 
CCS 4 Serial Ports $325 Macro 80 $195 
CCS 4 Parallel Ports $225 Fortran 80 $495 
CCS 2 Serial 2 Parallel $350 MuLisp/MuStar $195 
CCS 12 slot mainframe $699 MuMath/MuSimp $240 
CCS Disk Controller $430 
Morrow Disk Controller 
Morrow DMA Disk Cont 

$399 
$475 MISCELLANEOUS 

Morrow 64K static RAM $525 Pearl program generator $150 

APPLE Pearl 2 
Pearl 3 

$300 
$500 

CCS Rom/Prom $99 Plan 80 financial mgmt $240 
CCS Calendar Clock $110 Sid symbolic debugger $105 
CCS Timer $110 ZSid Z-80 Sid $130 
CCS Analog — Digital $99 ACT cross assembler $190 
CCS Parallel I/O $99 MAC macro assembler $125 
CCS Centronics I/O $99 Pascal M $175 
CCS Synch Serial I/O $150 Pascal MT +. $475 
CCS Asynch Serial I/O $150 Cbasic $125 
CCS Remote Terminal $150 Cbasic User's Guide $21 
CCS Arithmetic Processor $299 CP/M 2.2 Intel Standard $160 
CCS GPIB IEEE-488 $195 CP/M User's Guide $20 
CCS Wire Wrap $25 Despool print spooler $70 
CCS Solder Tail $25 Datebook Appointments $299 
CCS Extender Board $25 Diagnostics II $150 
CCS Rom Pack $20 FMS-80 file mgmt system $800 
CCS Ram Pack $20 Milestone critical path $299 
CCS Apple Clip $5 Super Calc spreadsheet $250 
Microsoft 16K Ram Card $125 
Microsoft Soft Card $340 
Apple WordStar $265 MICROPRO 
Apple MailMerge $85 DataStar $280 
Apple SpellStar $130 CalcStar $240 
Apple Super Sort I $130 WordStar $399 
Apple Super Sort II $100 WordStar Training Guide $20 

DISKS WordStar Made Easy Book 
SpellStar 

$15 
$199 

5" single sided $37 Mail Merge $120 
5" double sided $44 Super Sort I $199 
5" or 8" library boxes $5 Super Sort II $160 
8" single sided $42 Word Master $120 
8" double sided $50 

DRIVES PRINTERS 
8"YeData 2 side $620 8510 Parallel matrix $850 
8" YeData Slim 2 side $645 Serial $950 
5" MPI 40 track 1 s;de $275 1550 Parallel matrix $1175 
5" MPI 40 track 2 side $385 Serial $1275 
5" MPI 80 track 1 side $385 F 1 0 Parallel daisy $1750 
5" MPI 80 track 2 side $515 Serial $1975 

Prices so cheap you'll think they fell off the back of a truck! If you need 
your hand held, don't buy from us. 
If you know what you're doing and want the best prices, we're your answer. 
We will try to beat any advertised price or written quote on products we sell 
if you send us a copy. 
The response to our last ad has been amazing, we have also had a few 

people who seem to doubt we can sell new, 
legitimate goods as cheap as we do. All our 
products are new, not hot, and carry manu 
facturers' warranty. 
Money back guarantee on all hardware and 
unopened software if not satisfied. 

P.O. Box 275, LUTWYCHE, OLD. 4030 
MAIL ORDER ONLY 



DICK SMITH 
Electronics Ty 
SYSTEM 80 

Australia's fastest 
selling computer 

NOW A NEW MODEL WITH EVEN 
MORE FEATURES AT A LOWER PRICE! 

• AUBURN 648 0558 	• MELBOURNE 67 9834 
• BANKST Sy 707 4888 • COBURG 383 4455 
• BLAKEHURST 546 7744 • RICHMOND 428 1614 
• BONDI JNC 387 1444 • 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 	• CHERMSIDE 59 6255 
• NORTH RYDE 888 3200 9 ADELAIDE 212 1962 
• PARRAMATTA 683 11330 ENFIELD 260 6088 
• SYDNEY 290 3377 	• DARLINGTON 298 8977 
• TIGHES HILL 61 1896 • HOBART 31 0800 
• WOLLONGONG 28 3800 • PERTH 328 6944 
• TAMWORTH 66 1961 • CANNINGTON 451 8666 
• FYSHWICK 80 4944 

HEARD ON THE BUS 	By LEON VENDOR 

WILL SOMEONE please explain to me 
just what is meant by 'Software Mainte-
nance'? You'd think my years of experi-
ence in this business including working 
with equipment from IBM, Honeywell and 
Hewlett-Packard would have given me 
some idea but the reality is that more ex-
perience just adds to the confusion! 

If you think it means that, say, a payroll 
program will be updated for you when the 
tax rules change then you may be right 
although I prefer to think of such services 
more as modifications to suit changed en-
vironments. In any case this kind of 
maintenance is only applicable to applica-
tions programs. 

What has me puzzled is the idea of 
maintenance for such things as compil-
ers, interpreters and operating systems. I 
may well wear out my disks or drives run-
ning them but surely not the software 
itself. 

The suggestion that it is the provision of 
updates is a bit more acceptable although 
fees running at rates of 25 percent of the 
purchase price per annum are not con-
sidered outrageous by the vendors. At this 
level I'd really expect some mighty im-
provements in the four years it takes to 
offset the cost of just waiting and buying 
the latest version at list price. 

If what is really meant is an automatic 
supply of bug fixes then the whole thing 
stinks and it is about time we users told 
such suppliers so. I think that some fee to 
remain on a mailing list, and low-cost 
copies of the less bugged versions are 
justified but charging a quarter of the initial 
cost each year to fix bugs that at times are 
so obvious they should never have gotten 
out the front door is close to extortion. 

Some of these people are justly comp-
laining about software piracy but they had 
better put their own house in order pretty 
soon if they want my continued sympathy 
on that score. 

In case you think I am steamed up ab-
out some minor bug in a nice cheap pack-
age I'll give you a hint. The example I use 
is a compiler costing close to $1000; it will 
not produce a runnable program if the 
source code uses any of the supplied 
transcendental functions. 

The compile fails at the link stage due to 
the absence of necessary support library 
modules. I probably should also add that I 
wrote these modules myself to allow test-
ing of the mathematical functions only to 
find that they are so slow in execution that 
I will probably throw out the whole trans-
cendental package and substitute my own 
for that too. 

Anyone with a copy of an elementary 
text on computing mathematical functions 

could have done as well but would con-
sider it only a worthy first try. Oh how the 
mighty... 

Men Of Letters 
I had hoped that the September issue 

would have had a reply from the Austra-
lian Computer Society to the August edit-
orial. 

As no such letter appeared we can con-
clude that either they have no answer or 
they are pretending that micros really 
aren't computers at all and what we think 
or say doesn't matter. 

Well, don't worry too much about it be-
cause if you don't qualify for their exalted 
ranks you can do quite well. For example 
I've checked with some very well paid and 
highly experienced programmers I know 
and only one is a member and he got in on 
the basis of the now inadmissable experi-
ence qualification method. 

It made me think back a few years to 
when our editor lectured to a meeting of 
that body on the subject of microcomput-
ers and, to put it mildly, they sat there like 
a bunch of stunned mullet. 

This is not to say that some academic 
qualification is a handicap but those of you 
who make a good job of learning to prog-
ram on your own computer, who can look 
at examples of well written code by others 
and learn to apply the techniques to your 
future work, will succeed. And as long as 
there is no enforcement of an artificial 
standard of professionalism as a prere-
quisite for employment you'll do well fi-
nancially too. 

Some examples are probably in order. 

An electronics technician whose ex-
perience prior to micros was in the repair 
of calculators and cash registers has suc-
cessfully supported himself for the past 
three years as an independent designer 
with such projects as an industrial control 
system with no less than seventeen 
microprocessors on the one bus. He de-
signed all of the modules and wrote all of 
the software. The system has been instal-
led in several overseas factories and is 
now a major product of his customer. 

Our resident CP/M expert, Bill Bolton, 
is quite well qualified thank you, but not 
officially in software. When I first met Bill 
he was getting the hang of micros with 
Northstar Basic and dos. He sure has ap-
plied himself in the intervening period and 
I'd say that he'd be in the top ten people I 
know whom I'd put in a list of CP/M prog-
rammers and he hasn't even had the be-
nefit of working for a company with a copy 
of the source code for the system. 

So I've made it back to one of my old 
hobby horses. 

Microcomputers can be one of the 
greatest ways for an individual to have a 
more satisfying life. As long as you can 
somehow get onto a keyboard for the 
learning period you can virtually bootstrap 
yourself to a better job or even your own 
software house. 

The only limit is your own drive and 
ability unless some robed priesthood 
manages to have legislated rules to pro-
tect their own and if we let that happen we 
will all deserve the consequences. 	■ 
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Looking for a fast, high speed 
daisy wheel printer? Les Bell 
reckons the answer could be this 
flash Fujitsu... 

FOR SOME months I'd heard good re-
ports from the States and around that 
there was a good daisy wheel printer be-
ing put out by Fujitsu. People reckoned it 
was the greatest thing since sliced bread  

— fast, almost silent, super-reliable, and 
so on. 

When I heard Ampec Electronics would 
be handling the machine I was on the 
blower straight away and soon had one in 
the office to take a good look at. 

The initial impression, to be honest, 
was not good. The cabinet of the printer 
was made of fairly light plastic. The lid, 
when lifted, wobbled and twisted from 
side to side alarmingly and the impres- 

sion, from the outside at least, was not 
good. 

The inside is something else again. 
There's a solid cast aluminium chassis, 
and once you see the printer in action, you 
realise why it has to be so solid. That 
printer is fast! 

It's rated at 80 characters a second. 
Now, the Epson MX-80 is an 80 cps 
printer, but the Fujitsu just leaves it for 
dead. Either Epson is being optimistic or 

OVERVIEW OF WordStar  

WordStar is a screen oriented, CP/M compatible, integrated word 
processing system specifically designed for non-technical personnel. 
Text and command functions are fully prompted (4 help levels) and, 
performed on-screen with complete cursor tracking of all functions. 
Concurrent printing while editing improves operator productivity. 

* Cursor-tracked Screen Display: Under user control, the CRT 
screen acts as a moveable "window" into the text; all key 
strokes receive immediate visual updating. 

* Automatic Disk Buffering: Text is moved between disk and CPU 
memory with no user intervention. Thus, file size is limited 
only by disk capacity. 

On-Screen Printer-Image Text Formatting: Using the default 
margins or user-set margins, entered text is automatically 

formed into right and left justified 
lines. Ragged-right is a user settable 
option. The Word-Wrap feature means 
that as you type past the right margin, the word 
being typed is moved to the left margin on the next 
line. The previous line is redisplayed, justifi 
You can change the margin sr ii 

reform (i.e.redisplay all or part of the text 
setriFiSs). Partial renargination allows cu I 
an illustration or for any other purpose 

Split-Screen Help Menus: Four user-settab 	levels provide the 
learning operator with comprehensive prow ing instructions 
without the need to refer to a manual. Heil, levels may be 
changed atoany time to allow full screen utilization. 

Status Line: Constantly updated, the status line displays page 
number, cursor line and column, name of file Under edit, and 
command(s), if any, in current operation. 

Powerful Editing Commands: include delete 
character, word, line or block; set/clear 
variable tab stop; block move, copy, delete and 
output to disk; find/replace; write/read from/to 
additional files; set/return to place markers; 
on- screen insert toggle; and more.  

Dynamic Page Break Display: A horizontal dotted line, not part 
of the text, is shown on the screen at the point a printer page 
break would occur. The page break line is dynamically 
repositioned when text entry or deletion affects. page size. 
Visual edits of a print image allow even an inexperienced 
operator to perform sophisticated text composition. 

WordStar Overview  (continued) 

Concurrent Print Function: Editing and printing simultaneously.  

Pagination and Formatting: 
• User overide of default top/bottom margins. 
11  User overide of page length default. 
* Variable heading/footing texts and page number locations. 
11  Conditional and absolute pagination directives. 

Printer Support A wide range of letter quality and line 
printers are supported including Diablo, Nec, and Lome, as well 
as teletype compatible printers. Features supported include: 
bidirectional printing, Underline, Double Strike, Boldface, and 
Sio4keaut. 

subscripts, Superscripts, Variable Character Pitch: (pica, 
elie, or y

N 
.,
'; 

choice of number of characters per inch), 
Va r i a 	,. ight (6, 8, or your choice of lines per inch) 1 \JO.bon Color are fully supported on Diablo, Nec, 

nters. Print enhancements may be used in all 

na iions. For example, underlined and boldfaced subscripts  
ire 

* Microspace Justification: When 
* printing justified text on a 
* daisy wheel printer, the white 
* space in each line is evenly 
11 	distributed. 

WordStar is compatible with a wide variety of hardware, and 
can share files with other software: 

CRT Compatibility: WordStar's video edit function will operate, 
after suitable installation, on any CRT or video board 16 x 64, 
24 x 80, or larger that has cursor positioning functions and that 
is accessible as a CP/M console device. 

New Features include: 

Directory display: Using a triple split screen 
WordStar allows scrolling text, and CP/M file 
directory independently on screen. 

Install Program: generates a version of WordStar 
for use on most popular terminals and printers 
without the need for any "patching". Allows full 
speed, 1200 baud, printer operation. 

Foreign Language: As WurdStars' menus and messages 
are mostly external to the operating program they 
lend themselves to translated versions. 
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 11 ) microbee  
APPLIED TECHNOLOGY 

Fujitsu is being conservative — either 
way, the difference is staggering. 

The Fujitsu is available in two basic ver-
sions, with either a serial or a parallel in-
terface. The parallel version is priced at 
$4060 plus tax, while the serial version is 
$4275. Options include a tractor feed and 
cut sheet feeder. 

I had the serial version, so I wired it up to 
a serial port on my system and prepared 
myself for a long session trying to install 
WordStar to drive the beast. My experi-
ence hitherto has been that anything that 
doesn't specifically conform to the letter 
with the daisies on the WordStar INSTALL 
menu will be a heap of trouble. 

This time it was different. The SP830 
thinks it's a Diablo 1620 and behaves cor-
rectly. Installed as a Diablo with ETX/ACK 
protocol and using the WordStar port 
driver, it was up and running — without the 
printer manual — in under 15 minutes. 

This printer should be mounted on a 
good solid table or desk. In normal bidir-
ectional printing, there aren't too many 
impacts or sudden changes of direction, 
and that runs quite smoothly. However, 
when the printer tabs across spaces, the 
resultant jolting can shake even a fair-
sized desk. 

Also, the paper feed must be quite free 
and clear of obstructions. When doing 
form-feeds, the printer virtually fires the 
paper out, and is liable to tear the perfora-
tions if the paper is caught! 

The biggest difficulty I experienced was 
in inserting single sheets of paper into the 

Unit: 

Made By: 

Print Speed: 

Best Points: 

Worst Points: 

Ratings: 

Documentation: 

Ease of Use: 

Functionality 

Support: 

Value-for-money: 

Extras Included: 

Options: 

Price: 
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printer. Because of the platten construc-
tion, I found it quite difficult to insert paper 
straight first time, and generally had to roll 
it in, release the platten and then straigh-
ten it. Quite a time-consuming procedure, 
and I now see the inestimable virtues of 
cut sheet feeders! 

The print quality is excellent, despite 
the high speed. The machine uses stan-
dard Diablo print wheels, probably at 
speeds for which they were never inten-
ded, yet they seem to work fine. The only 
area where the print quality was none too 
hot was in overprinting twice or three 
times, where the registration was incon-
sistent and often way out. However, the 
model I had was one of the early ones, 
and later machines are reputed to be 
much better in that regard. 

Noise is always a problem with high 
speed impact printers, and this one is no 
exception. I can only say it was less than I 
expected, and it is tolerable in the same 
office, but better to avoid where possible! 
Incidentally, this may explain the apparent 
flimsiness of the outer case: it probably 
has good sound absorbent qualities. 

The SP830 is a large printer, not to 
mention heavy, but it still will sit quite well 
beside the average microcomputer. Its 
biggest advantage is obviously its speed; 
it is so fast, it really removes the need to 
have a second dot matrix printer for gen-
eral work. 

Overall, it seemed to be a good 
performer, and would be a good choice for 
multi user word processing systems. • 

good 	poor 

HOW TO GET 
MICROBEE  
ORDERING 

DETAILS 
Fully built MicroBee 16K including 
manuals and 16K ROM BASIC $39900 
MicroBee 32K $499.00 
MicroBee 64K $649.00 
New Moulded case $25.00 
Black and White Monitor $139.50 
Green Screen Monitor $299.00 
Cassette Recorder $35.00 
MicroBee Editor/Assembler $49.50 
Cassette Software 	each $7.95 
Space Invaders program 	$14.75 
Conversion 16K to 32K 	$100.00 
Conversion 32K to 64K 	$155.00 
S100 Expansion Interface 	$299.00 
Disk Drive with CP/M and disk 
controller 	 $799.00 
Add on disk drive 	 $549.00 

AVAILABLE 
FROM 

Sydney Showrooms: 
I A Pattison Ave Waitora NSW 2077 Hours 
9-5 Monday to Saturday Phone 
(02)487 2711 (order queries), (02)487 3798 
(mail orders) 
Artarmon: 35, Dickson Ave Artarmon NSW 
2064 Phone (02)439 2322 
Gosford Showroom: I , Debenham Rd. West 
Gosford NSW 2250, Phone (043) 24 1022 
Canberra: Applied Technology (ACT) Pty Ltd 
27 Colbee Court, Philip ACT Phone 
(062)82 461 I 
Mail Orders to: 
PO 	3 1 1  Hornsby NSW 2077 
Telex APPTEC AA72767  
Beeline 
If you have technical 
questions on MicroBee, just 
phone on our new Beeline 
number (043)24 1022 

Specifications and Report Card 

Fujitsu SP830 Daisy Wheel Printer 

Fujitsu, Japan 

80 characters per second 

High speed, emulates Diablo 1620 

Lightweight cabinet 

excellent 	v good 

Forms tractor 

Cut sheet feeder 

$4060 parallel, $4275 serial 

Review Unit from: Ampec Electronics, 1 Wellington Street, Rozelle NSW 

✓ Goods expected in stock and 
goods available at time of going to press.  



MicroBee isn't the only computer you 
can buy for $399, but it's the only one 
tilt it includes these powerful features 
options on most computers and lust not 
available on others Features that give you 
real computing power 	at o realistic price 
I. 16K User RAM The basic MicroBee has a 
lull 16K of RAM available for programs or data 
The screen RAM is a separate 4K The memory can 
be expanded to 32K or 64K without expensive 
"expansion boxes' 
2. Continuous Memory Using the latest technology 
CMOS RAM chips, the MicroBee never forgets Unplug 
MicroBee and your programs and data are there when 
you plug it back in Note Battery and clips not included 
3 16K ROM BASIC Advanced error reporting and editing 
leatures include global search and replace (which makes it a 
snack to modify programs written on another BASIC) and 
automatic line numbering 
4 RS232 Serial Port lets MicroBee communicate with printers 
modems etc Optional on most other computers 
5. Sound Bring your programs to life with MicroBee's programmable 
sound generator and ink-milli speaker 
6. High/Low resolution programmable graphics Under full BASIC control 
High resolution display of 512x256 - compare thatl 
7 Upper & Lower case 64xI6 display standard 
8 Two speed cassette interface Uses just about any low-cost cassette 
recorder to save your programs 
9. Self Test MicroBee can perform a complete test of all its circuitry with a 
simple command from the keyboard 
before you buy any computer compare it with MirroBee No other computer gives y,  [1 	this for $399 microbee 

APPLIED TECHNOLOGY 

9 FEATURES 
OTHERS CALL OPTIONS. 

ON MICROBEE 
THEY'RE STANDARD! 



Apple Word Processing 
Made.  Easy 

IN RECENT years we have seen the intro-
duction of personal computers, small and 
relatively inexpensive with remarkable 
power. It has revolutionised the computer 
industry. 

IBM, which for so long remained aloof 
and unimpressed, has now developed its 
own personal computer, which no doubt 
helped it to return a small profit last year. 

Meanwhile smaller companies like Ap-
ple have been refining their product with 
add-on equipment so that the power of the 
microcomputer is such that many small 
businesses (and many not so small com-
panies) can now perform full accounting 
functions, financial modelling, data and 
record storage, statistics and, of course, 
word processing. 

The first attempts at word processing 
on the microcomputer were simply text 
editors. They performed basic functions 
that were not user friendly and assumed a 
knowledge of computer operating func-
tions. A standard was set by Micropro with 
Wordstar. As the Xerox photocopy ads 
say 'is it as good as a Xerox' the same 
could be heard in the computer shops 
around the world in reference to Wordstar. 

While Apple was taking the world by 
storm there were some glaring defic-
iencies in its ability as a word processor. 
The display was limited to 40 characters 
across the screen. It did not have lower 
case letters. 

Apple was preoccupied with develop-
ing other areas of its computer rather than 
changing the screen display capabilities. 
Hence the development by other compan-
ies of improved text display cards. Good 
old American knowhow and free enter-
prise soon had three or more 80-column 
cards (with lowercase) available for Apple 
owners who wanted to improve their word 
processing. As well the Yanks had de-
veloped in excess of thirty word proces-
sing programs. 

Undaunted by the US competition, two 
Australian companies decided that the 
quality of the 80-column boards and the 
word processing programs was not good 
enough so they developed their own 
packages. 

Zofarry Enterprises developed an 80- 
column board and Computer Solutions 

zardax 
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By Peter Sandys 

the word processor. Each is a separate 
company, marketing its products inde-
pendently, but it was logical for the two to 
be combined. 

The Product Pair 
I have not spent that much time with 

Zardax so it was a new experience for me. 
I have always used another Australian 
word processor; I was happy with it and 
was used to its commands, so I did not 
feel inclined to learn another. 

My introduction to Zardax was not a 
happy one, the first set of disks refused to 
go past the set-up stage, which fouled up 
my plans to give it an in-depth test run 
over a weekend. I have had my computer 
for a long time and have seen the same 
happen often enough before to myself 
and others to not to blame the program. Its 
just one of those unfortunate things that 
can happen. 

Zardax is a very powerful word proces-
sor which has a very professional feel ab-
out it. 

The program is also being marketed in 
the USA. To quote the latest Softtalk pro-
duct summary '...highly recommended. 
Single program includes all standard 
word processing features with consider-
able extras...' 

An earlier issue carried a review of 
Zardax being used in charitable organisa-
tion. This group had been using one of the 
American word processors with limited re-
sults. The head of the organisation said in 
the middle of the interview that he thought 
he was sounding like a salesman for 
Zardax. 

In the next issue Steve Wozniak (the 
one who designed the Apple) said most of 
the word processors he had used on the 
Apple with the exception of Wordstar were 
useless. He did not mention Zardax and I 
feel if he had known of it he would not have 
included it in his criticisms. 

Zardax has very powerful print com-
mands which are too numerous to men-
tion. It is possible to tell the program that 
you have single sheet paper and for it to 
stop at the end of the sheet so that you can 
insert another sheet. You can control the 
margins, number pages, put footnotes 
and headings, indent, justify left; right; and 
centre, set line spaces, adjust printer 
fonts, and more. You can adapt the prog-
ram for many different printers. 

These commands are imbedded in the 
text in the form of dot commands (like  

WordStar) — a method I dislike as I would 
prefer to be able to reset these values 
outside my text so that I can readily 
change them at the printout stage. 

With text editing it is possible to create 
glossaries, search and replace words or 
phrases — individually or globally —
move and insert text within the editor, and 
set tabs. 

The second partner in the combo is the 
Vision-80 card, rated the best 80 column 
card for the Apple by Byte magazine. 

The quality of the Vision-80 cannot be 
surpassed; it has be available in Australia 
for two years and has been constantly 
updated and improved. 

Overseas Success 
The Vision-80 is now being marketed in 

the US by Vista (a company I have not 
found to be very responsive to customers, 
a factor which has possibly held back 
sales in the US). The card is also being 
marketed in the UK with a lot of success. 

The Vision-80 has full communications 
software built in so that this avoids the 
need for a communications package. The 
quality of manufacture is second to none. 

For programmers use of the card could 
not be easier. The ordinary programming 
languages of the Apple and their com-
mands are fully supported by the card. 
Pascal automatically accesses the card 
without any instructions by the user. 

In summary: I have always been impre-
ssed by the Vision-80 card. Zardax does 
things differently to what I'm used to (I will 
admit to bias for my namesake program 
— but I am not related to Sandy), but that 
bias is based on the old-dog-new-tricks 
principle. 

For a newcomer the program is excel-
lent and has very good documentation. 
With the savings on both items together 
even my bias would be tempted. 

To be able to purchase two products 
that have been recognised outside Au-
stralia, in the competitive environment 
of the USA, as the two best products in 
their field is something not to be dismissed 
— unless, of course, you have them 
already. 	 • 
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Please tell me when I can r tela derhonstralion 

Name 	  
I 	Title 	  
I 

Company 	  

Address 	  

H,iiure of Business 	  

Planned Applications 	  
I 	Mail 
	

Fiona Dicker, Dicker Data Projects Pty. Ltd. 
78 Captain Cook Drive, Caringbah, N.S.W. 2229. 

Central Processing Unit: 
Processors: 	8-bit Z-80B and 16-bit 8088 

(single or multiprocessor operation) 
Clock Speed: 	5.1 MHz 
Memory: 	128K Dynamic RAM Standard 

Expandable to 256K 

Video Display: 
Screen: 	12 inch high contrast green phosphor 

20 KHz Horizontal, 60 Hz Vertical 
Alphanumeric: 24 Lines x 80 characters 

High resolution 16 x 13 dot matrix 
High Resolution 

Graphics: 	640h x 312v pixels (B/W) 
Gray Scale 

Graphics: 	160h x 312v pixels, 16 levels of gray 
320h x 312v pixels, 4 levels of gray 

Color Graphics: External RGB Monitor 
160h x 312v pixels, 8 colors 
320h x 312v pixels, 4 of 8 colors 

Keyboard: 
Detached, with 8035 auxiliary pro-
cessor. Capacitance keyswitch with 
91 keys, including 15 programmable 
special function keys, cursor control 
keys, and 10-key numeric pad for rapid 
data entry. 
Coiled cable with Interface 

Input/Output: 
Serial Keyboard 
Centronics Parallel Interface 
Qume/NEC Parallel Interface 
RS-232 Serial Printer Interface 
RS-232 Communications Interface 
RGB color signals 
Programmable Tone Generators and 
Speaker 
S-100 expansion slots 

Disk Drives: 
Type of Disk: 
Total Capacity: 
Transfer Rate: 
Rotation Speed: 

Configurations: 
Model 4/20 
Model 4/30 

DEALER ENQUIRIES INVITED 

Dicker Data Projects Pty. Limited, 78 Captain Cook Drive, Caringbah, N.S.W. 2229. (02) 525 2122, 525 4707 

51/4 " Floppy 
	51/4" Winchester 

630 Kilobytes 
	

5 Megabytes 
250 Kilobytes/sec 5 Megabytes/sec 
300 RPM 
	

3600 RPM 

Two floppy drives 
One floppy drive and one 
Winchester hard disk drive 



your computer 

tutorial 

Basic For Birdwatchers 
Part XI 

We've always thought Les was a 
bit of an animal, but even we were 
surprised to find that he was only 
artificially intelligent: a member of 
the 'artificial intelligentsia'...? 

HAVING discussed such lowly applica-
tions as maintaining mailing lists, phone 
lists and other mundane subjects, it's time 
for a little glamour — artificial intelligence. 
In the last section, we introduced linked 
lists and trees, and now we'll actually grow 
a tree. 

Many readers will be familiar with the 
well-known game of 'Animal', which asks 
the human questions about the animal he 
has in mind, so that the computer will 
eventually guess it, or give up. 

Here is a version of that program which 
maintains the information about the ani-
mals as a tree structure on a disk. This 
allows the tree to grow and grow to a 
considerable size, while memory-bound 
versions are stuck at quite a small size. 

The program is quite slow in compari-
son with the memory-based versions, but 
its main time-consuming loop is in fact 
occupied stripping nulls from a long string. 
If this is shortened (and you should know 
how to do this by now!), the program can 
be roughly doubled in speed. 

Here we go with the actual program: 
76 

100 REM 	ANIMAL 
110 REM 	WRITTEN IN MBASIC BY LES BELL *** 
120 REM *** 9 / 21/82 *** 
130 PRINT "'GUESS THF ANIMAL'.  
140 PRINT "YO(1 THINK OF AN ANIMAL. AND THE 
150 PRINT "COMPUTER WILL. TRY TO GUESS IT." 
160 PRINT 

The first job that has to be done is to 
open the file which the program will op-
erate on. We will assume that the file al-
ready exists from previous runs of the 
game, and later we will show a program 
which can be used to create a 'starter' file. 

Each record of the file will contain only 
three fields: a text field containing either a 
question or the name of an animal (DQ$), 
and two fields containing the record num-
bers to jump to in the case of either a yes 
or no response to the question. 

We can tell whether the text field con-
tains a question or animal by examining 
the values in the other two fields; a ques-
tion must jump somewhere, but an animal 
name will be accompanied by two zeroes, 
as these are terminal nodes of the tree. 

170 OPEN "R.,1,"13:AN1MAL.DAT" 
180 FIELD 01,124 AS DOS,2 AS DYS,2 AS DNS 
190 N=LOFI1) 

Once the file has been opened, the 
game can begin. The first thing is to wait 
until the player has thought of an animal 
— alternatively, by replying 'LIST' to this 
question, the player can display a list of 
the animals known to the program. 

The game begins by opening the file  

and reading, then asking, the first ques-
tion: 
200 INPUT "ARE YOU THINKING OF AN ANIMAL";AS 
210 IF AWLIST" THEN 700 
215 IF A$="END" THEN CLOSE: END 
220 IF LEF9'S(AS,1)<>"Y" THEN 200 
230 K=1 
240 GET (1,0 
250 GOSUB 530 	REM ASK QUESTION 

The subroutine starts by calling yet 
another subroutine to strip off the blanks 
which fill out the question (or animal 
name) to the full length of the field (124 
bytes). It then prints the question, and in-
puts the reply. If the reply is 'yes', it moves 
the file pointer (K) to the 'yes' daughter 
node of the tree; if the reply is 'no', then it 
goes to the 'no' node. 
530 REM 	SUBROUTINE TO PRINT QUESTIONS 
540 GOSUB 640 • REM STRIP SPACES 
550 PRINT LEFTS(DQ$,C); 
560 INPUT CS 
570 CS=LEFT$(CS,1) 
580 IF CS<>"Y" AND CS<>.N" THEN 550 
590 IF C$ . "Y.  THEN K = CVI(DYS) : 

REM MOVE TO NEXT RECORD 
600 IF C$ = "N" THEN K = CV1(DN$) 
610 GET 91,K : REM GET IT 
620 RETURN 

Next the program examines the node 
pointers in the new node; if the 'yes' node 
pointer is zero, then this is an animal 
name, otherwise it can just go back and 
ask this question in the same way as the 
last one. 

If the node contains an animal name, 
the program prints the first part of the 'Is it 
a message, then strips off the redundant 



0.; WHCL 
THIS F.%  NEW 4Wir 

PLOT 	LES.. 0••1 • 
MINTSA 1A_L.L. TO 
GRAIN ME RcAS 
(A,  Y. C 
PRoN 	seLF 
EXT'LMATOR1..00K °or 

77 

00 

0 
0 



710 .1=0: I-I 
720 WHILE 1 <= LOE(I) 
730 	GET PI,1:1 = I 
740 	IF CVI(DYS) <> 0 THE 730 
750 	PRINT TAII(12'J/I 
160 	GOSUB 640, 
770 	PRINT LEFT$(DQS,C); 
780' 	:1,1+1: IF 3>6 THEN 3.0: PRINT 
790 WEND 
800 PRINT 
810 PRINT 
820 GOTO 206 
830 END. 

spaces and prints the animal name, too. 	Finally, we increment the file length var- 
Then it waits for the player's reply. 	 iable, and go round the main loop again. 

260 IF CVI(DYS) <> 0 THEN 240 : "ASK 
ANOTHER QUESTION 

270 GOSUB 640 	REM STRIP OFF SPACES 
FROM FIELDED STRING 

280 PRINT "IS IT A ";LEFTSIDQS:G), 
290 INPUT AS 
300 AS=THETSIAS,I: 

If the first character of the reply is a 'Y', 
then the machine guessed correctly, and 
it goes back to start the main loop again. 
Otherwise, it asks for a question to disting-
uish between its guess and the player's 
choice of animal, together with an answer 
to that question. 

510 IF A?-"Y" THEN PRINT "ANOTHER 
ANIMAL?": GOTO 200 

320 INPUT "THE ANIMAL YOU WERE THINKING 
OF WAS A ";ANS 

330 PRINT "PLEASE TYPE' TN A QUESTION 
THAT WOULD DISTINGUISH A" 

340 PRINT ANSI" FROM A "; 
350 GOSUB 640 
360 PRINT LEFTS(DOS,G)T 
370 INPUT MS 
360 PRINT ',FOR A "TANS:" THE ANSWER WOULD BE ": 
39R INPUT AS 
400 AS=LEFTS(A$,I):IF NSW?" AND 

AS<>"N" THEN 380 

Now comes the real meat of the prog-
ram. At this stage a new node must be 
inserted into the tree. Figure 1 shows how 
this is done; the code does not show it well 
at all! The whole procedure is quite tricky, 
and I do confess that although I wrote it, 
I'm not entirely sure I understand it myself! 

This is not as complex as the conven-
tional insertion into a linked list, since we 
are replacing a terminal node, and not one 
further up the tree. The first step is to save 
the old animal's name (the one the com-
puter guessed) into a temporary variable. 
It will be replaced by the question which 
distinguishes it from the newly entered 
animal name: 
4I0 	610 
410 	 REM SAVE ANIMAL. NAME 
430 LIFT 	 PPM MOVE OMESTIoN 

INTO Pl.,:,)PH 

Next we set up pointers to two new re-
cords just beyond the current last record. 
If the distinguishing question is answered 
in the negative (i.e. not just 'yes') then we 
swap over the two pointers. 

440 X), 	N + 2: N2 = N + 1: 
IF A$ 	"N" THEN SWAP X1,X2 

Next we store the two pointers in to the 
record, and write it to disk. 
450 LEET DYS . MK1 ,-)(X11,1.:IET 	MEISCX2I 
460 PUT 01,8 : PLM WRITE 	RIWOEH 

Now we retrieve the old animal name, 
and store it, with zero pointers, into one of 
the two new records. 

470 I.SET DvS = US:ISET DYS = MKI$(0): 
LSET DNS = ITKIS(01 

480 PUT 31,N+1 	REM WRITE 1st ANIMAL. RECORD 

Then we do the same thing for the new 
animal to be added to the file. 
00 1,31:'1 00$ = ANS 
5'00 PUT 41,N,2 : REM WRITE 2nd ANIMAL ',WORM 

78 

N = N + 2 
GOTO 200 

Here's the subroutine which eliminates 
the spaces that pad out the text field in the 
buffer. It starts at the end of the buffer and 
heads backwards until it comes to the first 
non-space character: 
630 REM SUBROUTINE TO ELIMINATE 

PADDING SPACES 
640 C = LENOX:SI 
650 WHILE MIDSCOQII:(1:1/ 
660 	C = C - I 
670 WEND 
680 RETURN 

Finally, here's the routine which lists the 
animals. It simply starts at the beginning 
of the file and lists every record which has 
zero link pointers (those with non-zero 
links are questions, remember?). 
690 REM 	". ROUTINE TO LIST AN:MATE 
700 PRINT: PRINT "ANIMALS I ALREADY KNOW ARE:" 	from a whole master, here's the original: 

For those who like to key in programs 

100 REM 	*** ANIMAL *** 
110 REM 	*** WRITTEN IN MBASIC BY LES BELL * * * 

120 REM 	*** 9/21/82 *** 
130 PRINT "'GUESS THE ANIMAL'" 
140 PRINT "YOU THINK OF AN ANIMAL AND THE 
150 PRINT "COMPUTER WILL TRY TO GUESS IT." 
160 PRINT 
170 OPEN "R",1,"B:ANIMAL.DAT" 
180 FIELD #1,124 AS DQ$,2 AS DY$,2 AS DN$ 
190 N=LOF(1) 
200 INPUT "ARE YOU THINKING OF AN ANIMAL";A$ 
210 IF A$="LIST" THEN 700 
215 IF AS="END" THEN CLOSE: END 
220 IF LEFT$(A$,1)<>"Y" THEN 200 
230 K=1 
240 GET #1,K 
250 GOSUB 530 : REM ASK QUESTION 
260 IF CV1(DY$) <> 0 THEN 240 : "ASK ANOTHER QUESTION 
270 GOSUB 640 : REM STRIP OFF SPACES FROM FIELDED STRING 
280 PRINT "IS IT A ";LEFT$(DQ$,C); 
290 INPUT A$ 
300 A$=LEFT$(A$,1) 
310 IF AS="Y" THEN PRINT "ANOTHER ANIMAL?": GOTO 200 
320 INPUT "THE ANIMAL YOU WERE THINKING OF WAS A ";AN$ 
330 PRINT "PLEASE TYPE IN A QUESTION THAT WOULD DISTINGUISH A" 
340 PRINT AN$;" FROM A "; 
350 GOSUB 640 
360 PRINT LEFT$(DQ$,C); 
370 INPUT QU$ 
380 PRINT "FOR A ";AN$;" THE ANSWER WOULD BE "; 
39.0 INPUT A$ 
400 A$=LEFT$(A$,1):IF A$<>"Y" AND A$<>"N" THEN 380 
410 GOSUB 640 
420 D$ = LEFT$(DQ$,C) : REM SAVE ANIMAL NAME 
430 LSET DQ$ = QU$ : REM MOVE QUESTION INTO RECORD 
440 X1 = N + 2: X2 = N + 1: IF A$ = "N" THEN SWAP X1,X2 
450 LSET DY$ = MKI$(X1):LSET DN$ = MKIS(X2) 
460 PUT #1,K : REM WRITE QUESTION RECORD 
470 LSET DQ$ = D$:LSET DY$ = MKI$(0): LSET DN$ = MKI$(0) 
480 PUT #1,N+1 : REM WRITE FIRST ANIMAL RECORD 
490 LSET DQ$ = ANS 

500 PUT #1,N+2 : REM WRITE SECOND ANIMAL RECORD 
510 N = N + 2 

520 GOTO 200 
530 REM 	SUBROUTINE TO PRINT QUESTIONS 
540 GOSUB 640 : REM STRIP SPACES 
550 PRINT LEFT$(DQ$,C); 
560 INPUT C$ 
570 C$=LEFT$(C$,1) 
580 IF C$<>"Y" AND C$<>"N" THEN 550 
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0 	MOVE ANIMAL NAME TO TEMPORARY STORAGE. 
© 	REPLACE WITH QUESTION AND SET POINTERS TO LAST TWO RECORDS 
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® 	MOVE NEW ANIMAL INTO LAST RECORD, SET POINTERS TO ZERO. 
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590 IF C$ = "Y" THEN K = CV1(DY$) : REM MOVE TO NEXT RECORD 
600 IF C$ = "N" THEN K = CV1(DN$) 
610 GET #1,K : REM GET IT 
620 RETURN 
630 REM SUBROUTINE TO ELIMINATE PADDING SPACES 
640 C = LEN(DQ$) 
650 WHILE MID$(DQ$,C,1) = 

660 	C = C — 1 
670 WEND 
680 RETURN 
690 REM 	*** ROUTINE TO LIST ANIMALS 
700 PRINT: PRINT "ANIMALS I ALREADY KNOW ARE:" 
710 J=0: I=1 
720 WHILE I <= LOF(1) 
730 	GET 	= I + 1 
740 	IF CVI(DY$) <> 0 THEN 730 
750 	PRINT TAB(12*J); 
760 	GOSUB 640 
770 	PRINT LEFTS(DQ$,C); 
780 	J=J+1: IF J>6 THEN J=0: PRINT 
790 WEND 
800 PRINT 
810 PRINT 
820 GOTO 200 
830 END 

As mentioned above, this is a simple 	'fuzzy logic' and probabilities, are being 
example of an artificial intelligence prog- 	developed to assist human decision- 
ram, although it is certainly not very smart. 	making, particularly in sciences like 
Much more sophisticated programs, bas- 	geology. 
ed on similar concepts of 'decision trees' 

	
One last thing (before I forget): here's 

but with the added ability to deal with 
	the program to create the 'starter' file: 

100 OPEN "R",1,"B:ANTMAL.DAT" 
110 FIELD #1,124 AS DQ$,2 AS DY$,2 AS DN$ 
120 FOR I= 1 TO 3 
130 READ Q$,Y,N 
140 LSET DYS=MKIS(Y):LSET DN$=MKI$ (N) 
150 LSET DQ$ = Q$ 
160 PUT #1,I 
170 NEXT I 
180 DATA "DOES IT SWIM",2,3 
190 DATA "GOLDFISH",0,0 
200 DATA "BUDGIE",0,0 

It's pretty well self-explanatory. 	■ 

APPLE 
COMPUTER 

COURSES 
City Personal Computers is intro-
ducing a series of computer courses 
designed for the business and per-
sonal Apple user. Courses to be 

available are: 

* VISICALC 
* ADVANCED VISICALC 
* ADVANCED APPLESOFT 

PROGRAMMING 
* INTRODUCING APPLE 

ASSEMBLY LANGUAGE 
PROGRAMMING 

The first of these is designed to 
enhance the Visicalc users know-
ledge and use of this most useful of 
business programs. 

A prospectus on the courses will be 
sent to you if you return the coupon 
to either of our stores. 

Return to: 
City Personal Computers 
5/385 Pacific Highway, 
Crows Nest 2065 

Please send a course prospectus to: 

Name: 	  

Address: 	  

	  Postcode. 	 

*I own an Apple I liApple III 
'Delete where applicable. 

CITY 
PERSONAL 

COMPUTERS 
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"YOU ARE the sole survivor of a fighter 
squadron, whose mission is to invade the 
enemy defence forces and destroy their 
illegal neutron bomb cache." 

This first sentence from the Penetrator 
manual reveals the nature of this (rela-
tively) recent release. It is of the action 
and co-ordination type, as opposed to the 
intellectual or thinking type. 

When the early space-invader type 
games were marketed for the TRS we 
were all overjoyed that we no longer had 
to spend untold fortunes at the local 
amusement parlours on the video 
machines. 

Then came the next generation such as 
'Galaxy' and 'Attack' from Big Five Soft-
ware,and we were yet more amazed. Now 
we have games such as Penetrator 
which, as is to be expected, have ad-
vanced further in concept. However the 
market abounds with such numbers of th-
ese games, all of a similar nature, that I 
feel it's really an individual choice as to 
which particular one appeals. For they all 
do much the same thing, but with a vary-
ing degree of emphasis on different areas. 

Basically there are the two types of 
game — the action type which demands 
good manual dexterity, coordination, and 
fast reflexes; and the thinker's type which 
is not at all fast, but does require mental 
exertion to achieve any success at all. I'm 
not here referring to the 'conventional' 
games such as Chess, but those such as 
Othello and Qubic, which are particularly 
suited to a computer. 

So Penetrator is of the action type. It 
has four 'landscapes' through which you 
must fly your craft to reach the bomb 
store, then return through the same path 
to safety. The four landscapes are in in-
creasing difficulty level, being made so by 
the varying topography and ceiling 
structures. 

The first is simply mountains of varying 
heights over which you must negotiate 
ground missiles. The second is flying 
through underground caverns with vary-
ing ceiling shapes. Stage three is a type of 
concrete tunnel network, with steep verti-
cal corridors, still with the missiles. Stage 
four is back to the caverns, but with 
paratroopers to leap on you. None of the 
stages have any type of flying defences to 
attack you. 

To fight the enemy defences you have 
bombs and a forward missile launcher, as 
well as the usual arrows to control hori-
zontal and vertical movement. 

However, there would appear to be an  

anomaly with the forward arrow, which 
controls both the firing (by quick jabs) and 
the forward movement (by prolonged 
holding). I as well as many others find this 
extremely upsetting in that we do not have 
sufficient control over our fingers to al-
ways distinguish between the two. With 
the action the arrow keys get from all 
games such as this, the additional 'stab-
bing' probably is insignificant. The oppos-
ing view expressed is that this merely 
adds to the skill required! 

Actually, the back arrow does not allow 
you to fly backwards, just slows your for-
ward rate. Bombs are slowed by the fric-
tion of the atmosphere as they drop, so as 
you'd expect, greater accuracy is avail-
able by dropping from a low height. 

If you shoot an enemy missile from too 
close a range, you will explode too by the 
shock wave. Small touches such as this 
go to make the game somewhat more 
realistic than some others. 

As well as the above four levels, there is 
a training level to allow you to develop 
accurate control of the craft, which is vital 
if you're to achieve any success at all. 

There is a second tape provided with 

Program: 

Made By: 

Available for: 

Reviewed By: 

Ratings: 

Documentation: 

Ease of Use: 

Speed: 

Entertmt. value: 

Educ. value: 

Value-for-money: 

Suitable for (ages): 

Holds interest for: 

Price: 

Review copy from:  

the package to allow customised land-
scaping by the more enthusiastic. While of 
course a good idea, I wonder how many 
will take Penetrator so seriously that they 
want to. And of course it must add to the 
price for all of us. 

As with most mass-duplicated tapes, 
the recording is a little below the quality 
from a personally recorded tape. But there 
is no undue problem with loading, al-
though my standard practice with such is 
quickly to make a backup copy on my own 
tape by my own machine. 

My copy came up with the heading on 
the screen of 'Instructions', but the only 
thing it said was to tell me how to select 
the level or training mode. An oversight, or 
just peculiar terminology? 

Conclusions: My personal preference is 
for games such as 'Attack' which provide 
a degree of thinking and planning with 
action which is not too demanding for my 
level of 'uncoordination'. 

Perhaps this is why I found I was en-
tirely unable to cope with the forward ar-
row controlling two functions, and why I 
prefer 'Eliminator'. But as mentioned 
above, those who claim this (what I con-
sider a defect) adds to the skill required 
actually prefer 'Penetrator' to 'Eliminator' 
for this very reason. 

As I said at the start, it seems these 
types of games are now so numerous that 
the only real answer is to try as many as 
you can before deciding which particular 
variation fits your requirement. 	■ 

poor 

1.0 

1.0 

Penetrating TRS-80 Action 
By Rod Stevenson 

N/A 

Most 

Games Software Report Card 

Penetrator 

Beam Software 

TRS-80,  System 80 

Rod Stevenson 

excellent 	very good 	good 

Months if you're keen enough to use the 
customizing feature 

$34.50 

Compshop Australia, 75 Palmerston Cres, 
South Melbourne 3205 
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COMPUTElt 
DISCOUNTERS  
WHAT WE SAY ... 
... IS WHAT YOU GET 

Cr commodore 
COMPUTERS 

VIC-20 call or write 	 $339.00 
VIC 1540 Disk drive 	 $599.00 
VIC Datasette unit 	 $ 84.00 
VIC 1515 Graphics printer 	$399.00 
VIC 1010 Expansion module $169.00 
VIC Games Cartridges 	$31.00 ea. 
PLUS 
All VIC SOFT games available: write or 
call for our prices. 

ALATARI COMPUTERS 
ATARI 400 call or write $429.00 
ATARI 800 call or write $999.00 
ATARI 410 Recorder $119.00 
ATARI 810 Disk drive $669.00 
ATARI 850 Interface module $249.00 
Microline 80 printer $695.00 
32K Ram Cram $179.00 
All ATARI games cartridges $ 61.00 
Call or write for other ATARI prices. 

• These prices are current at time of going 
to publication and could be subject to 
further change. 

• Payment by Bankcard, cheque (allow 5 
days for clearance) or money order. 

• Allow two weeks for delivery from date of 
order. 

• These products were all in stock at time 
of publication. No responsibility is taken 
for late delivery due to suppliers being 
out of stock. 

• Money back guarantee on all hardware 
and unopened software if not satisfied. 

• ALL PRICES INCLUDE TAX. 
FREIGHT CHARGES 

Under 5kg add $5.00 5kg to 10kg add $7.50. 

COMPUTER DISCOUNTERS 
P.O. BOX 309 
BONDI JUNCTION 2022 
N.S.W. PHONE: 
(02) 235 2971 

Enclose list of goods required. 
Write or call for our free catalogue. 
Name' 	  
Address: 	  
	 Post Code. 	 
Signature: 	  
Expiry date. 	 
Bankcard No.: LLL_) III 1111111  

40( 
*** LIF) lit .., 

TRS-80ISYSTEM 80 SOFINARE * 4,  4(  YOUR CHOICE of $150 worth from the * 

wow * COMPSHOP AUSTRALIA Catalogue * 
4( 	 * 

\ 1 	1111 411114  
* ADS 
* TO WIN - 	 * itS AV°  * liteit- Pinball 	* 
4( 	 3D Adventures 	* 
4( 	 CSpace Games 	

* 
4( 	 ombat Games * 
* 	JUST ANSWER 3 QUESTIONS! 
4( THE RULES * 1. The official entry form will be published 

in the October issue of YOUR COMPUTER. 

4( 2. There is no limit to the number of en- 

4( 	tries by each person. Photocopies or other 
facsimiles of the entry coupon will be ac-

4( cepted. 

4( 	
3. Employees (and their families) of East- 
ern Suburbs Newspapers (plus any corn- 6. YOUR COMPUTER'S decision is final, 

4( the printing, distribution or sale of this 
pany, group or individuals asociated with and no correspondence will be entered 

into. 

4(  

4( 
1* * 
4( 
.40(  

* 
*  
* 

P.O. BOX 21 WATERLOO, NSW 2017 
* 

* Name: 	  * 

• Company: 	  
Address: 	  

.41( Postcode: 	  Phone: 	  

41( 	

Permit No. TC 82/ 	issned under the Lotteries and Art Unions Act. 

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

magazine or with the running of the com-
petition) 

 
are not eligible to enter. 

4. The closing date of entries is 5 p.m. on *-
November 25, 1982. 
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and the result will be published in the Jan- 
uary YOUR COMPUTER. 
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THE QUESTIONS 
1 	How many playing stages are there in the game Penetrator? 	 
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3. Who writes Your Computer's TRS-80 Column? 	  
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Where Did All The Money Go? 
Stanley Felinski, a Sydney 
businessman, reports on how his 
TRS-80 Model 1 was transfrrmed 
from a space-age ornament into a 
hardworking and reliable busi-
ness tool with an Ilehead Profes-
sional Upgrade, a line filter and 
the first commercial copy of a uni-
que Australian-written business 
program. 

FOR SOME years now I've been dropping 
in on my good friend Eric, a professional 
programmer, during his business hours 
for a mug of coffee and a chat, hoping to 
pick up a few hints and tips on how to get 
the best out of my TRS-80 Model 1 
system. 

Sometimes he would be hunched over 
his TRS-80 Model 1, complete with green 
screen, lower-case mod, 100 percent 
speedup kit, high-res graphics and just 
about everything but the kitchen sink in-
side it. He would sigh, say 'just a minute', 
hit a few keys, the disk drives would purr 
contentedly for a few seconds and then 
relatively normal human communication 
would ensue. 

When I invariably asked him what he 
was doing on his system, he would give 
me a look usually reserved for people like 
YC's Office Idiot and tell me he was doing 
accounts. 

My own painful and expensive experi-
ence of 'doing accounts' on a Tandy in-
volved dozens of disk changes, referring 
to a chart of accounts, looking up a client 
list, checking whether they were debtors 
or creditors, finally selecting the ap-
propriate disk, hitting return, only to find 
that the system had suddenly gone on that 
grim silent journey into the unknown. 

When I finally got him to explain to a 
neophyte like me how come he could do 
his accounts like magic on his TRS-80 
after I had to give the whole thing up as an 
exercise in futility, he said it was because: 
• He had written the program himself. 
• He didn't demand too much of a hob-
byist grade microcomputer. 
• He only got it to do precisely and ex-
actly what he wanted it to do. 

Most important, he had made sure that 
the equipment was as reliable and 
trouble-free as human ingenuity could 
make it (Eric has some of the best micro-
technicians in Australia in his service, so  

that last statement I know to be true.) 
He looked sideways at me as if he 

hoped that was the end of this particular 
conversation, but he had told me just en-
ough to whet my appetite. Maybe he felt 
more communicative than usual because 
I finally got him to explain in some detail 
what he was driving at. 

"Most people these days think that 
computers were invented by Lord Tandy, 
the first Earl of Radio Shack", he opened, 
"but in fact the eight-bit microcomputer is 
still very much in its infancy in terms of 
creating a new class of programmer. 

"Therefore there are generally two 
kinds of 'professional' programmers —
those with large mini or mainframe back-
grounds who have grown up with memory-
gobbling languages such as COBOL, or the 
overnight whizz-kids who owe their enligh-
tenment to Lord Tandy. 

"This produces two basic types of busi-
ness and application software. Firstly you 
get COBOL re-writes into BASIC. These are 
usually a series of separate loading prog-
ram modules translated (usually badly) into 
Microsoft BASIC from their venerable an-
cestors in the COBOL lineage. 

"These are the kinds of programs 
you've been running — extremely limited 
number of entries, no effective data-
packing techniques, bad utilisation of disk 
space and chundering out enough reports 
to keep an army of accountants happy 
until next financial year. 

"And possibly worst of all — as most of 
these so-called accounts packs were orig-
inally written by main-framers with acres 
of core (or RAM to neophytes like you); 
gigabytes of storage or high-speed hard 
disks, and as they all rely heavily on disk 
input-output for filing and cross-indexing 
and so on, they become excruciatingly 
slow on a floppy disk system". 

"But aren't floppy disks supposed to be 
fast?" I gently enquired. 

"Compared to what," came the irritated 
reply. 

"Cassette? Strictly for the beginner. 
Flingy-sloppy? Again only for the very 
young who have much more time on their 
hands than is really good for them." 

"Even if you fit a double-density board, 
a typical Tandy system is quite inade-
quate to do a full accounting job on the 
type of application programs usually 
written by this type of programmer! The 
only place for this type of software is on a 
system with hard-disk, where it originally 
came from. 

"What about the overnight whizz-kids", 
i interjected. "Surely they understand 8-bit 
micros and what they can do?" 

"Yes and no", came a thoughtful reply. 
"In many cases their mastery of the subt-
leties of BASIC never ceases to amaze 
me, but precisely because they have 
never experienced the mental discipline 
of programming in a structured language 
like COBOL or Pascal their programs usu-
ally end up being a huge gothic construc-
tion of fancy GOTOs and GOSUBs which 
are virtually impossible to modify or edit in 
any meaningful way." 

"Often they are user friendly (in my day 
they used to call it idiot-proofing, but we 
discovered that there are a lot of cunning 
idiots) and they take great care to make 
the whole process as pretty and painless 
as possible. 

"Only one problem. Their programs 
usually tell the harassed businessman 
just about everything EXCEPT what he 
really needs to know immediately! 

"Again, as they are usually written in 
America, their date formats and the gen-
eral treatment of the accounting process 
is invariably unsatisfactory under Austra-
lian conditions". He leaned towards the 
glowing green screen as if that was the 
end of the story. 

"A typical 8-bit microcomputer in excel-
lent working condition with the right soft-
ware can be an incalculable boon to the 
small businessman. But, firstly, most hob-
byist grade microcomputers are not in ex-
cellent working condition. 

"They are manufactured down to a 
price — not up to a working specification. 
The components used in their assembly 
are invariably of a minimum design 
standard and line-filtering is virtually non-
existent, so when the fridge motor 
switches on or the hot water thermostat 
switches off— bang goes your program in 
memory. Or, worse still if your system was 
doing any disk I/O chances are you have 
a glitched disk, plus of course your system 
has re-booted." 

This man has been spying through my 
study window, I thought. "If any 8-bit 
microcomputer is doing these things, 
what could be done to stop it?", I ventured 
to ask at last. 

He forced a grin over his fourth mug of 
coffee, "It's a question of budget", he 
replied. 

"If you have 40 or 50 thousand dollars 
to spare — install your own power plant. 
On the other hand, install a heavy duty line 
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filter, preferably one with a varistor fitted in 
the circuit". 

"How do I know if it has a varistor fit-
ted?", I asked. 

"You don't", he retorted. "Just make 
sure you buy one from a dealer that 
guarantees that the line filter has one fit-
ted", he said over his shoulder as he dis-
appeared into his backroom. 

He re-appeared carrying a small black 
metal box weighing about two kilos. "This 
is a line filter — heavy duty back-to-back 
chokes and a front-end varistor". 

"It is $70 list price, $69.99 to you as 
you're a good friend", he grinned. 

"Believe it or not, it will cure 90 percent 
of all system crashes. If you want better 
reliability than that, then your next stop is 
my Professional Upgrade. And that will 
set you back a minimum of $250, more if 
there are any major existing faults with 
your system, such as flakey memory, un-
reliable disk controller, wobbly Z-80 and 
soon." 

He looked at me quizzically, while I mul-
led that one over. Two hundred and fifty 
bucks just to make the system work the 
way it should have done in the first place! 

"Any discount for good friends?", I 
nervously muttered. 

"You aren't that good a friend', came 
the predictable reply. "You haven't 
bought anything substantial from me for 
over a month." 

I thought — why should I when my 
machine is about as useful as a space-
age bookend at the moment. 

"Okay, fix it", I finally exclaimed. "But 
what about your cash-flow program, how 
about a copy of that?" I kept my cheque 
book waving in the acrid cheroot smoke. 

"You couldn't afford it, and even if you 
could, you wouldn't know how to use it. 
And besides, it's specific to my client's 
businesses. It does exactly what I want it 
to do. No more — no less. What I want to 
know about my and my client's business 
isn't necessarily what you want to know 
about yours", he said finally, looking 
defensive. 

"Again, it's not properly idiot-proofed", 
he smirked, as if that unkind cut was en-
ough to put me down for keeps. 

I tentatively unscrewed my 18 carat 
gold pen with my teeth, keeping my che-
que book ostensibly in sight. 

"Surely, every business has a need for 
broadly similar financial information, like 
accounts payable, receivables and so 
on", I ventured. 

"Nonsense", he snorted, sneaking a 
slightly averted glance at my cheque 
book. "Most professional people and 
small businessmen want to know how 
much money they currently have in the 
bank. Secondly, they want to know where  

it's all gone. They want to know im-
mediately for example, how many che-
ques they've made out to Bloggs and Co. 
from the beginning of the current financial 
year. 

"They want to know how much they've 
spent on legal fees or advertising and 
wages for instance. 

"Can your expensive accounts prog-
ram do that?" he exclaimed. 

Got you, I thought. "No they can't, nor 
can any program I've seen but yours do it. 
But what your program does is exactly 
what I want to know about my cash flow. 
There isn't a small businessman who 
wouldn't want that kind of information at 
his fingertips. 

"It's of universal application to any busi-
ness involved with buying and selling. In 
fact even a straight service industry could 
use that kind of information", I answered. 

"There's no documentation written, I 
use it for my bookkeeping clients and my-
self and only I know how to operate it and I 
haven't time to pretty it up with graphics", 
he retorted, still looking a bit defensive. 

"You could knock out a few pages of 
explanations and instructions in an even-
ing. I've seen you write a serious journal 
article in a couple of days. Why don't you 
do it?" I asked. 

"Okay", he said, much to my surprise. 
"But I'm not giving it away. You can have 
the honour of being the first software 
customer." 

We finally agreed on a price of $99. 
Cheap enough to be a valuable invest-
ment for anyone responsible for running a 
business or professional office and ex-
pensive enough to make sure that it only 
got into the hands of someone who would  

appreciate its advantages and, hopefully, 
away from the pirates. 

After picking up the line filter and having 
the Professional Upgrade done on my 
system, I gleefully carried the priceless 
first copy home, switched on my system 
as instructed, put the disk in my first disk 
drive and hit the reset button. 

The DOS READY flashes by, then a 
directory of the disk, then a printer driver 
program loads and runs. (We both use 
high speed serial printers), then the main 
program — called CASHFLOW/BUS —
runs. You can then see the record num-
bers reading right on the screen in front of 
you. 

As I'd been warned, no graphics, no 
visual gimmicks, but plenty of choices to 
give me ad possible information on my 
banking and cash-flow activities. 

Like most businesses, practically all my 
company transactions are conducted 
through the bank, either by a deposit of by 
writing out a cheque. 

Following the brief but adequate notes 
I'd been given (the final documentation is 
much more extensive), I started to enter in 
my deposit book. 

After typing in 1 (selecting item 1 on the 
menu), and hitting ENTER, the screen 
cleared and the lines 
THIS ROUTINE ADDS DATA 
THIS IS ENTRY NO 1 
DATE (DD/MM/YY)? 
suddenly appeared. 

I entered the date of the first entry in the 
deposit book of the current financial year 
and then hit the ENTER key. 

The video then showed ENTER DE-
SCRIPTION (D= DEPOSIT)? I did what it 
said and entered a 'D'. Then it curtly asked 
AMOUNT? I duly entered the amount. No 
dollar sign and only use a decimal point if 
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commodore
11S  

ADVANCED WORD PROCESSING 
BUSINESS SYSTEM 
DEVELOPMENT TRAINING SYSTEM 
ADVANCED BUSINESS SYSTEM (8000 
SERIES) 
ECONOMY BUSINESS SYSTEM (4000 
SERIES) 
PROFESSIONAL/EDUCATIONAL 
SYSTEM 

PERSONAL — ENTERTAINMENT 
EDUCATIONAL — SYSTEM 

* 27K MEMORY EXPANSION BOARD 
FOR VIC 20 	NOW AVAILABLE 

COMMODORE 
HARDWARE 

AND SOFTWARE 
SPECIAUST 

rn u fTIICR❑ 
visions 

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

any cents were deposited, as my notes 
told me. 

Then I was asked CHEQUE NUMBER 
(4 CHARS)? 

But this wasn't a cheque, it was a de-
posit! Then I remembered, all deposits 
begin with an A and run from A001 to 
A999. 

The letter B is reserved for Bankcard 
charges and all letters from C to W are 
reserved for chequebook prefixes, the 
other three characters in the cheque 
number entry are reserved for the last di-
gits of the actual cheque number. Thus, if 
the first cheque entered from the first che-
quebook was numbered 8763751, then 
the cheque would be entered as C751. 
Only four characters instead of seven. 

I was beginning to learn what data com-
pression means — very smart techni-
ques. After entering the first deposit-book, 
I then entered the details from a used 
cheque-book stub. 

Incredibly this program holds 1500 en-
tries in memory in a 48K Model 1 system, 
more than enough for any small to 
medium business. 

Who writes more than 20 cheques a 
week or who makes more than 250 bank 
deposits a year? That's one deposit per 
trading day throughout the year. 

I then started to play around with the 
other options on the menu. I listed out 
payments to Telecom (abbreviated to 
'TELE' as I was advised to do to save 
array space). 

I then listed out all payments under the 
'Advertising' code. Wonderful! Nicely 
tabulated, a list appeared showing date, 
cheque no., type, description and amount 
and most important to me, a running total 
of what I'd spent. A simple task with pen 
and paper to work out how spending was 
comparing with budget for any period. 

After a couple of hours of date entry and 
checking, it occurred to me that the 
system never seemed to take off into a 
'garbage collection'. I never lost control of 
the keyboard during any of the functions. 
Marvellous! I wonder how he got over that 
problem? 

I tried the SORT routine, it took about 
six seconds to sort nearly 1000 entries. A 
bit better than Tandy's notorious Mailing 
List. 

I next scanned a portion of the entries 
by using option 2, everything sorted and in 
perfect order. The running balance on the 
right of the screen (or the printer if you 
have one attached), showed me exactly 
what the bank balance was on any 
particular day. (Useful for those occa-
sional dogfights with the bank manager if 
you're running on overdraft). 

Next, I saved all the data I had entered 
to disk (option 7 on the menu). 

Th.3 screen told me how many entries I 
had in memory and also counted the en-
tries as they were being filed. 

Eric had pointed out to me, it is not a 
conventional book-keeping system, but it 
is possible in literally two minutes from 
pressing the RESET button to print out a 
complete cash-flow analysis. 

The only three items you have to add 
manually are entry of Stock on Hand, cre-
ditors balance and debtors balance, and 
you have literally the bare bones of a ba-
lance sheet and a profit and loss account 
which should save any businessman 
hundreds of dollars off his annual ac-
countancy fees. 

A number of professional accountants 
are now using this program to reconstruct 
their clients' accounts, and they have all 
verified that proper use of this program is 
an acceptable double-entry book-keeping 
standard. 

The full listing of the entries on the 
printer is acceptable as a full cash journal 
and the various entry codes complete the 
'double-entry' function by providing sepa-
rate ledger listings under various 
classifications. 

My personal conclusions, — this prog-
ram is brilliant, it's the kind of program that 
everyone thinks they could write, if they 
had twenty years experience and could 
take 12 months to write it. To my certain 
knowledge, Eric has been polishing and 
re-writing this program for nearly four 
years, (not full time of course), and he has 
twenty years experience as an academic, 
professional programmer and systems 
theorist. 

For $250 for the Ilehead Professional 
Upgrade, $70 for the heavy-duty line filter 
and $99 for the Cash Flow Analysis prog-
ram, my virtually useless TRS-80 48K and 
disk drives has been transformed into a 
fully functional business system. 

It is the envy of some of my acquaint-
ances who have paid over $10,000 for 
their office microcomputer and still cannot 
use it as effectively as I now use mine. In 
fact the program is running continuously 
when I am in my offices. 

If you already have a TRS-80 Model 1 
with a heavy-duty line filter and you have 
already had a Professional Upgrade done 
on it, then that makes you a lot smarter 
than me. 

If you are using the TRS-80 in a busi-
ness situation and you don't get this prog-
ram, that makes me a lot more than $99 
smarter than you... 

(The Cash Flow program is available 
from Ilehead Pty Ltd, PO Box 215, Forest-
ville, 2087. Phone (02) 452 4435. 
Customised versions are available on ap-
plication. A pickup and delivery service is 
available throughout Sydney metropoli-
tan area for the $250 Professional Up-
grade (keyboard and interface, slightly 
extra if you want your disk-drives 
checked out and repaired if necessary). 
Charge is $10 each way.) 	 ■ 



S100 SUPERCOMPUTER — 8 and 16 BIT 
Designed and made in Sydney by AED for Australia and the world. 
* 6 MHz speed upgraded to 8 MHz 
* Dual 8 bit/16 bit 8085/8088 CPU 
* Fast Unserial or serial terminal 
* IEEE 696 S100 standard complient 
* 8" 1.2 MB Floppy/5, 10, 16, 20 MB Hard Disk 
* Single user CP/M 2.2 with Superaed 
* Single user CP/M86 
* 20 slot S100 Bus, 20 amp Power Supply 

* Power Conditioner/regulator/battery support 
* High speed OMA for all disk i /0 
* High speed static RAM 
* On desk or in desk version 
* Office roll around version 
* Rack mount version 
* Multi user, multi/OS CP/ME CDOS compatible 
* NEW 'MPS' Multiple Program Selection 

AUSTRALIA SHOWS THE WORLD HOW IT'S DONE! 
Sales made in USA, Mexico, Tonga and now marketed in Asia. 

MIN 11101110MINOMMOI.NMINI 

NOMNIMINIPOW.Mom 
Malt breempoomosrommeam 

Awe MICROCOMPUTER PRODUCTS 

sirius 1 
* Magnificent graphics 800 x 400 
* High resolution character 10 x 16 
* 25 lines of 80 character 
* 50 lines of 132 character 
* 16 bit 8086 CPU 
* CP/M — 86 and MS/DOS 
* 4 expansion slots 
* 128K standard 
* 600K & 1.2 MB Floppy Disks 
* Speech Synthesiser Standard 
* 2 x R8232 & centronics standard 

YOU MUST SEE THIS OR "SUPERCOMPUTER" BEFORE YOU CONSIDER ANY OTHER 

[

PULSAR MICROCOMPUTER 
BASED ON 
"LITTLE BIG BOARD" 

2 DOUBLE SIDED 8" DRIVES 1.2 MB 
2 SERIAL PORTS, 64K RAM 
REAL TIME CLOCK CALENDAR 
PRICE $3250.00 + Sales Tax 

SIGMA/OKI, 1F 800 
* 80 x 24 line and 1 status line 
* Smooth scrolling 
* High resolution colour graphics 640 x 200 
* 10 super function keys 
* In built printer 
* Dual Floppy Disks 
* 4 MHz Z80 CPU 
* CP/M Operating System 

Acoustic Electronic Developments P/L (Inc. in NSW) 
Trading as: AED Microcomputer Products, 130 Military Rd, Guildford, NSW 2161 

Telephone (02)681-4966 Telex: AA 70664 Open Mon-Sat 9 — 5. 
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V C SOFT  
Over 200 Cassettes available 

NOW FOR VIC 20 COMPUTERS 
from onlys  14.00 each 

Ref Ref Ref 
No. Title No. Title No. Title 
001 DIG & BURY 020 EUREKA STOCKADE 106 SKIER 
002 U.F.O. SHOOTING 021 LUNAR LANDER 107 SIMPLE SIMON 
003 SUB-ATTACK 022 ROCKET COMMAND 108 TANK WARS 
004 MOORSE 023 CITY BOMBER 109 VICTREK (8K) 
005 RAINBOW 024 MINEFIELD 110 FUEL PIRATES 
006 CRAZY BALLOON 025 HANGMAN 111 PAK BOMBER 
007 MOLE ATTACK 026 PACKMAN 112 LASER BLITZ 
008 SUBMARINE 027 SUPERLANDER 201 HOUSEHOLD FINANCE 1 & 2 
009 NAVAL BATTLE 028 TARGET 202 HOUSEHOLD FINANCE 3 & 4 
010 FIRE TREK 029 MAZE 203 VIC TRAP 
011 TREASURE CARRY IN 030 PIANO/DRAGON 204 SEAWOLF 
012 HEAD ON 031 SOUND EFFECTS 205 BOUNCE OUT 
013 I.0 B. MISSION 032 CHEQUE BALANCER 206 MONSTER MAZE 
014 BALLOON BOMBER 036 CHARACTER CREATOR 207 HOME INVENTORY 
015 TEN PIN BOWLS 101 HESCCOUNT 208 MATHS HURDLER 
016 HI-RES. DEMO 102 DRAGON MAZE 209 LOAN ANALYSER 
017 VIC CUBE 103 HESPLO 210 CODE MAKER 
018 MONSTER CHASE 104 MAZE OF MIKOR 211 CODE BREAKER 
019 LASER FIGHT 105 PINBALL.  212 CAR COSTS 

NOW AVAILABLE  EDUCATIONAL PROGRAMS INCLUDING 
LANGUAGE TRAINING — VOCABULARY BUILDING 

ENGLISH SKILLS — ELEMENTARY MATHS 

WORD PROCESSOR NOW AVAILABLE 
RUNS ON 8K 

SEE OUR 40 COLUMN CONVERTER AT OUR DEALERS NOW 

Tear out this page now and send your order in to the following 
Distributors 

WESTERN AUSTRALIA 
Victoria Park Computer Centre, 
38 Teddington St., 
Victoria Park 
(09) 361-1355. 

S.A., N.T., VIC., TAS. 
Computer Imports Colour 
Computer Centre, 
220 Morphett St., 
Adelaide (08) 211-8146 

N.S.W., QLD., A.C.T., N.Z., 
HONG KONG, TAIWAN 
Computer Cellar P/L., 
136 Maitland Rd., 
Mayfield, Newcastle 
(049) 67-5700. 

or direct to... 

VIC SOFT 
P.O. BOX 251 GOSNELLS 6110 
WESTERN AUSTRALIA 
TEL. (09) 361 1355 



WESTERN AUSTRALIA 	S.A., NJ., VIC., TAS. 
Victoria Park Computer Centre, Computer Imports Colour 
38 Teddington St., 	 Computer Centre, 
Victoria Park 	 220 Morphett St., 
(09) 361-1355. 	 Adelaide (08) 211-8146 

N.S.W., QLD., A.C.T., N.Z., 
HONG KONG, TAIWAN 
Computer Cellar P/L., 
136 Maitland Rd., 
Mayfield, Newcastle 
(049) 67-5700. 

By now you must be delighted with your Vic 20 
and are starting to realise more fully the 
enormous potential that this product offers. 
The value of a computer that uses the same 
micro chip and operating system as a world 
wide success gives it a range that will be hard to 
match in a totally new computer. The addition 
of a colour display makes it a very up-market 
product right from the start. 
We have taken this microcomputer with its 
power unit, its modulator, decided upon the 
expansion you would need and condensed it all 
into an,.expandable computer system. To allow 
you sufficient power we have replaced the 
small power supply with a specially designed 
power pack. We are giving you a mother board 
with 7 cartridge expansion sockets. 
The cassette port and disc port are still totally 
usable as are the games paddles etc. Your 
modulator will now be held at the rear of the 
expansion board. 
We have housed your new computer system 
including the Vic 20 itself in an aluminium shell. 
The front of the housing follows the contour o 
your Vic 20 while the rear is raised to 
protection to your cartridges. 
As an option we offer an aluminiu co 
give greater security and prot 
same time providing a base f 
Educatonal users will n. dou 
cover to the main shel 
of cartridges. 
The power pac 
socket at the 
new Arf 
espec' y 
W 

up. 

APPROVED FOR USE WITH THE VIC 20 COLOUR COMPUTER 
From basic unit to basic system with one push. 
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EXPANDER BOARD.0 
FOR VIC 20 

SPECIAL OFFER 
ALL DEALERS: Over $100 worth of Software with every ARFON purchased. 
PARTICIPATING DEALERS ONLY: 

WAS 
	

NOW 
ARFON 8K RAM CARTRIDGES 

	
$79.00 
	

$69.00 
ARFON 16K RAM CARTRIDGE 

	
$129.00 
	

$99.00 
ARFON 3K RAM CARTRIDGE 

	
$109.45 
	

$79.00 
(with "user definable graphics" 

plus the VIC TOOL KIT) 
DR. WATSON'S ASSEMBLY LANGUAGE FOR VIC.20 $24.95 



pour CP/M computer 

  

THE really BIG news this month is the 
CP/M convention to be held in San Fran-
cisco early next Year. CP/M '83 will be 
held at San Francisco in the Moscone 
Centre from Friday January 21st to Sun-
day January 23, 1983. 

It is an international exposition and con-
ference for manufactures, independent 
software developers, OEMs, software 
publishers and distributors, dealers and 
users. 

The exposition part of CP/M '83 is be-
ing billed as the largest presentation of 
CP/M based hardware and software ever 
assembled (which I believe is certainly 
true). 

A seminar and conference program will 
include presentations from industry 
'heavies' and will go into CP/M applica-
tions, technical information, development 
aids and software distribution. Separate 
end-user conferences will strive to show 
users how to get the most out of their 
CP/M computers. 

All in all, I think that this is going to be a 
fantastic, unique opportunity to get a great 
deal of information on nearly everything 
about CP/M hardware and software. 

In conjunction with Your Computer I'm 
organising a tour group to go to CP/M '83. 
If you are interested in getting a good deal 
on air fares and accommodation as well 
as being having the benefits of being able 
to get a cross fertilisation of ideas with 
other Australian CP/M users in the group, 
look for the full details elsewhere in this 
issue. 

Time is short, so if you want to go to 
CP/M '83, you have to act NOW! 

New CP/M Documentation 
Digital Research has just announced 

the release of all-new documentation for 
CP/M 2.2. 

As the announcement came just before 
we went to press, I obviously haven't had 
a chance to examine it yet...but stay tuned 
for more detail as soon as it arrives. 

CP/M Assemblers 
Let's have a quick look at various 'as-

semblers' for CP/M environments. 
Any assembler operates on two sets of 

instructions. The one is a mnemonic set 
(or sets) of operation codes for the target 
processor and the other is the pseudo-
op set for the assembler itself. 

The pseudo-ops are what govern the 
way an assembler handles the mnemon-
ics translation into object code for the 
target machine. In general, the greater the 
number of pseudo-ops, the more flexible 
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is the assembler. 
There are two basic types of output that 

may be produced by assemblers. The first 
is an output assembled to execute an ab-
solute (or predefined) address, this is gen-
erally in the form of an Intel format HEX 
file. The HEX file is 'loaded' to produce an 
executable COM file with the standard 
CP/M LOAD utility. 

The second type of output is assembled 
to be relocatable, with the actual execu-
tion address being established by a 'link 
editor' or 'linker', this generally in the form 
of a REL file in either the Microsoft or 
TDL/Xitan/PSA formats. The linker 
performs the 'loading' of the assembler 
REL file to produce a COM file. 

Relocatable output assemblers are ob-
viously much more flexible, particularly if 
large projects are undertaken, but the 
price paid for the flexibility is a longer 
assemble/load cycle than absolute output 
assemblers. 

Relocatable assemblers allow large 
programs to be developed in small 'mod-
ules' which are joined together by the 
linker. This means that to make a change 
in one part of a program generally means 
only changing one module. It can be 
linked with the existing unchanged mod-
ules to produce a new COM file. 

Modules produced by relocatable as-
semblers can generally be linked with the 
output of high level languages which pro-
duce REL files in the same format. 

Relocatable assemblers generally 
have a linker and library manager prog-
rams supplied with them. The library man-
ager program allows the building of 
libraries of REL files. These libraries are  

such that the linker can be told to search 
the library file to satisfy any unresolved 
symbols from a link. Only those modules 
in a library which satisfy unresolved link 
requests are loaded by the linker. 

Old Faithful...ASM 
All CP/M systems are supplied with an 

assembler called ASM. This assembler is 
fairly basic assembler for the Intel 8080 
mnemonic set, it has no macro capabil-
ities and does not produce a symbol table 
but does support a single level of IF condi-
tional assembly pseudo-ops. The input 
file is an Intel mnemonic source file and 
the output is an Intel format HEX file and a 
PRN file. 

Because it is the assembler that comes 
with every CP/M system it is the 'lowest 
common denominator' as far as evaluat-
ing other CP/M assemblers. 

Besides ASM there are four other as-
sembler packages in common use on 
CP/M systems. They are MAC/RMAC, 
MACRO-80, the TDL/Xitan/PSA assem-
blers and ACT. These are all macro as-
semblers but provide quite different 
facilities. 

Digital Research's MAC/RMAC 
MAC/RMAC is a macro assembler, in 

two forms, by Digital Research. MAC is 
the earlier product and produces non-
relocatable code. RMAC is a more recent 
version and produces relocatable code in 
the Microsoft format. RMAC is supplied 
with a companion linker and library man-
ager. In most respects MAC and RMAC 
are otherwise identical and will be con-
sidered together. 

MAC/RMAC uses the Intel mnemonics 
set and supports the full Intel macro 
specification. To explain 'macros' is out-
side the scope of what can be handled in a 
column, the only thing I can suggest is to 
look at a reference book on assemblers or 
get a 'hacker' to explain it to you. The best 
explanation of macros that I have ever 
found is in the MAC manual. 

The manual contains numerous, excel-
lent, complete examples of how to use the 
macro capabilities of the assembler. 
MAC/RMAC supports true 'macro lib-
raries', these are files of predefined 
macros which is searched by the assem-
bler during an assembly to satisfy macro 
requests. Only those macros in the library 
which are actually used are parsed and 
assembled. 

MAC/RMAC is supplied with many ex-
ample macro files including a library which 
allows the assembling of code for the Z80, 



unfortunately the Z80 macro mnemonics 
are yet another unique 'logical' extension 
to the Intel 8080 set rather than the Zilog 
Z80 set. 

RMAC is included with the PL/1-80 
package. 

Microsoft's MACRO-80 
Macro-80 (or M80) is a relocatable as-

sembler from Microsoft which of course 
produces code in the Microsoft REL 
format. It is supplied with a companion 
linker and library manager. 

M80 has the unique ability to handle 
both the Intel and Zilog mnemonic sets. 
M80 defaults to the Intel set but there is a 
pseudo-op which will switch it into the 
Zilog set. 

M80 supports macros but has a rather 
strange macro library capability. Macro 
libraries can be specified but the whole 
library is loaded whether it is needed or 
not. Only those macros used are actually 
assembled, but all the macros are parsed 
which slows down the assembly 
unnecessarily. 

M80 is a fine product but is not well 
documented. The documentation has im-
proved over the years but is still inade-
quate. There are several aspects of the 
assemble/link operation which are very 
poorly explained and there are no exam-
ple files supplied. 

M80 is supplied with all the Microsoft 
high level language compilers (that is, 
FORTRAN, COBOL, BASCOM). 

TDL/Xitan/PSA 
The current incarnation of this assem-

bler is from PSA, it is a direct descendent 
of the TDL/Xitan assembler. I don't know 
what the current delivery of this assembler 
includes, I think the linker must be 
purchased separately. 

This assembler is very popular in the 
US but is relatively rarely used in Au-
stralia. The relocatable output it produces 
is in the TDL REL format which is not 
compatible with the Microsoft REL format. 

The assembler has a very rich set of 
pseudo ops which allows very fine control 
of the assembly process. The Z80 op-
codes are handled as another 'logical' ex-
tension of the INTEL 8080 opcode set. 

As I don't use this assembler myself I 
wont comment further on it. 

Sorcim's ACT80 
The ACT family of assemblers from 

SORCIM are interesting in that they have 
diverged somewhat from the mainstream 
of assembler development. 

The four ACT assemblers will assemble 
code for 5 different processors (8080, 
Z80, 6800, 1802, 8086) but maintain 
pseudo-op 	compatibility 	between 
themselves. 

They produce HEX output files, have 
good macro capabilities (but no macro 
libraries), procedures with local symbols, 
the ability to specify arbitrarily complex 
data fields without regard to byte bound-
aries and have some interesting features. 

The one I find most fascinating is the 
ability to display messages during the 
course of assembly which can indicate the 
values assigned to labels by the assembly 
process. 

The ACT assemblers have a the ability 
to assemble a source file which is made 
up from many short files. This allows a big 
source files such as a BIOS to be created 
and maintained as many short files, (i.e. 
one for peripheral I/O, one for disk I/O, 
one for Warm Boot and so on) which are 
only tied together at source level (rather 
than at link level) by the assembler when 
the assembly is done. 

The opcodes used for the 8080/Z80 
are the standard INTEL 8080 ones plus a 
'Zilog-like' set. These can be intermixed 
quite freely. 

One symbol value can be passed from 
the command line to an internal symbol in 
the assembler. This can be used to set up 
an internal 'equate' to control conditional 
assemblies and so on. 

Complete flexibility in the naming of in-
put and output files is also possible from 
the command line. These assemblers are 
also very fast, typically twice as fast as 
MAC on a similar length file. 

The documentation accompanying 
ACT is very good and fully explains all the 
pseudo ops and assembler operation. 

Which Do I Use? 
MAC for general 8080/86 work where 

relocatable code isn't needed, RMAC 
where relocatable code is needed (the 
macro library capabilities of MAC/RMAC 
are very useful to me), MACR080 for gen-
eral Z80 work (there really isn't any other 
choice) and ACT80 for all BIOS work (the 
parameter passing, variable field defini-
tion, source linking, symbol value mes-
sages and speed are tremendous ad-
vantages and macro libraries are of little 
use in BIOS work). 

For 8086 I'm mostly using ACT86 or 
ASM86. 

The various assemblers have individual 
strengths and weaknesses. You should 
regard them as individual tools in your  

software toolbox; choosing the tool best 
suited for the particular job in hand will 
give you the quickest and most 
satisfactory result with the least fuss. 

Don't be afraid to experiment with new 
tools, if you use a tool often, even a small 
increase in performance gained by 
switching to a new program (tool) can 
have a very significant effect on your 
productivity. 

On the other hand if you use a tool only 
occasionally, the amount of time taken in 
learning how to use it can more than offset 
any time save from increased perfor-
mance. 

I tend to use text editors, assemblers 
and language compilers constantly, so I 
am always on the lookout for any way to 
get even small throughput improvements 
in any of those tools. 

Microsoft 'Clac-Clone' 
Microsoft has finally released the CP/M 

version of its spreadsheet calculator, 
Multiplan. 

From the glossy brochure Multiplan 
looks rather nice; it allows you to refer-
ence positions on the spread sheet by 
meaningful labels (that is, SALES -
OVERHEADS rather than L44 - A16) and 
has an on-line help system. 

Now if Wiser-Microsoft will just let us 
have a copy of the CP/M version for re-
view, we can tell you all about it in detail! 

Microsoft has upgraded all its product 
packaging and the software now comes in 
a hard plastic case which unfolds to act as 
a stand for the documentation binder. 

Wiser-Microsoft can now handle up-
dates for Microsoft products locally 
(though you should approach your dealer 
for the update. This is a big improvement 
over the previous situation — Microsoft 
has always you return the documentation 
when purchasing an update, and airmail-
ing an MBASIC manual back to the US 
used to cost almost as much as the 
update! 

RCPM News 
The number of calls is now over 1800. 

As I write this at the end of September the 
expected new SIG/M volumes hadn't ar- 
rived....but any day noW. 

If you haven't found out what micro- 
communications is all about yet send a 
large (A4) SSAE, for the 'RCPM Connec- 
tion Notes', to: 

Remote CP/M System, 
P.O. Box 80, 
Newport Beach, 
NSW, 2106 

89 



your TRS80 computer 

  

BEFORE getting down to the 'meat' in-
tended for this month, I'd like to pass on 
some assorted hints sent to me by various 
readers. 

I make no more comment on each than 
is given me, as I consider them 'one-
liners', not needing proper and full expla-
nation. And I had anyway intended to 
cover some of them more fully in a future 
column; but as always, if there's an im-
mediate need... 

• When writing Assembly take care with 
the C flag in particular, as it's easy to get a 
JR wrong way round by just looking at the 
code while writing it. 
• Allied to the above, use a debugger 
which shows the actual flags, not just the 
hex value in the flag register. 
• Seems the same as above, but not 
quite; use a debugger that shows the flags 
continuously, not just when asked. 
• Beware of not saving the source-code 
before attempting to run the assembled 
program. 
• Take time and trouble to really under-
stand hexadecimal base numbers — 39H 
-I 01H does not equal 40H! 
• A common source of woe is to neglect 
to balance the stack (unequal PUSHes 
and POPs) when jumping about and us-
ing subroutines. 
• ED TASM -F uses the ROM print driver 
routine. 4026H has address 58D and ex-
pects the character to be printed to be in C 
register (riot in A as one might think). 
• Don't assume the author of the prog-
ram uses terminology as you do. For ex-
ample, setting a flag might mean putting 
zero into a memory location then checking 
for z. 
• A new keyboard driver can be patched 
by putting its address into 4016H-4017H. 

The fact that all of these deal with As-
sernbly programming probably shows my 
own preference and preoccupation with it 
— I will pass on some others dealing with 
BASIC in a future column. Those who 
have contributed these and the others I 
have in hand please accept my 'mass 
thankyou' here. 

The subject of the last item, the key-
board driver, I'll be covering in great deal 
in a near-future column, so don't be con-
cerned if it seems a little vague as 
presented. 

The need for a debugger as alluded to 
in three of the items above is filled comp-
letely by DBUG, which is part of the 'As-
sembly Language Toolkit' from Micro-80 
reviewed in an earlier issue. Funny thing 
that! Coincidence? Or a case of 'great 
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minds think alike'? 

Program Addresses 
It seems there is wide interest in the 

great number of maps published to show 
the starting-ending-entry addresses of 
various programs, and that the very prog-
ram wanted is often not mentioned. 

Mon-3/4 shows these, and is itself re-
locatable, so if in this predicament, con-
sider adding it to your utilities. Of course it 
also performs other wonders as I've en-
thused about earlier. 

Hobby Or Business? 
I did cover this question in what I 

thought was enough detail in an earlier 
column, and I suppose it might not really 
apply as I imagine my readers are more 
likely to be hobbyists (like myself) than 
those who purchased their system for 
legitimate business reasons. But here 
goes anyway. 

It has dawned on me that part of the bad 
image of computers is the unrealistic ex-
pectations of some purchasers with (rela-
tively) small budgets to spend on equip-
ment to perform (relatively) big tasks. Ob-
viously not at the sophisticated level of 
Banks and the like, which have whole de-
partments adequately qualified to assess 
the needs, but at the level of (for instance) 
a printing company that wants to lighten 
the clerical work-load and believes the 
first salesman through the door. 

While Tandy would like us to believe its 
advertising that the Models 1 and 3 are 
suitable for business (and it's true: they 
can be used for some things), it is realistic 
enough to also market the Model 2 as the 
true business machine. 

Certainly hobbyists don't only use Mod-
els 1 and 3, and business-persons don't 
only use Model 2, but I fear that unless 
one is prepared to properly and fully in-
vestigate the situation, it's a question of 
'horses for courses'! 

The other great contributor to the re-
gretfully poor public relations enjoyed by 
computers, and the belief that they will 
ultimately 'take over the world' is our wil-
lingness to let them! 

And it's not only the organisation that 
changes its whole human-oriented and 
human-understandable procedure and 
system rather than re-program the com-
puter to cope with human needs, it's us, 
the humble hobbyists, who write prog-
rams for others (non-computerists) which 
require a knowledge of computing. 

It's clearly silly to expect the person who 
wants to add two and two to have an un- 

derstanding of accumulators, registers, 
mnemonics, carry-flags, T-states, M-
cycles, and so on; yet the same sort of 
expectation (albeit more advanced) does 
exist at the level of, for instance a mailing 
list program. 

So let us, as hobbyists, not add to the 
development of non-appreciation and of 
dislike of computers. 

Adelaide Users' Group 
My thanks for allowing this unpaid com-

mercial — really I consider it a two-way 
benefit. For those readers who have writ-
ten to me for whatever reason I've inc-
luded with my reply a copy of the current 
(at the time) issue of The Adelaide Micro-
User News. 

And we (the committee) are indeed 
pleased in the extreme to total over 38 
percent of our 150-plus membership as 
non-locals who have no expectation of 
attending meetings, but consider the 
Newsletter alone worth the subscription. 

We even have a Sorcerer owner, so 
how about it Peter Pot? We are anxious to 
swap Newsletters with other Users' 
Groups. All you stand to lose is a stamp, 
so why not save up and risk it? 

Tape Problems? 
Being a non-diskie myself I've de-

veloped something of a 'system' and a 
standard procedure to answer those who 
assume wrongly that until they can afford 
disk they will necessarily be plagued with 
the unreliabilities so widely said to be in-
herent in the tape system. 

All I want to do is pass on my technique 
to enable you to decide for yourself if you 
must continue to submit to such problems. 

I don't include here such variations as 
software solutions and speed-ups, or 
hardware devices such as the TC-8 fast 
cassette interface, or 'in-betweens' such 
as the Stringy Floppy. So all you'll need is 
the patience to try these steps to improve 
your cassette's reliability. 

I have a CTR-80 recorder: I have noted 
that a greater proportion of those troubled 
have CTR-41's. Not that I suggest chang-
ing, just to beware of the Tandy stores' 
policy of trying to clear stock by selling any 
recorder as a second unit for backup, or 
just audio recording. 

And don't think an expensive recorder 
will necessarily do better — a Nakamichi 
had no success at all! 

Assuming a CTR-80, some modifica-
tions will help. On most earlier units a 
capacitor had been left out — it was even 
marked on the circuit-board. 



So if you look near the top and find two 
empty holes just insert a 22 micro-farad 
electrolytic. The effect was that when the 
remote control stopped the tape with a 
program under the head, a spike was put 
on the tape which made it useless; no 
reason why the tape should be stopped, 
but even one time in 100 can be embar-
assing! 

Another modification is to by-pass the 
remote cut-out with a switch to allow you 
to control the motor to position the tape 
correctly before trying to load it into the 
computer. All that's necessary is to bridge 
the contacts at the rear of the remote 
socket with a wire to a button which con-
veniently can be put through the decora-
tion hole pattern next to the speaker in the 
top. 

The thing to do next to make the button 
really effective is to by-pass the speaker 
cut-out with a 100 ohm (value not critical) 
resistor to allow you to hear what's on tape 
as you manually advance it, and to hear 
any irregularities in the tone as it's loading 
in. 

The relevant contacts are near the top 
of the herring-bone pattern on the circuit-
board, and one of them is actually labelled 
'SP' with the other one being on the other 
side of the 'backbone'. 

For both of these modifications it's safe 
to test with a pair of tweezers as the vol-
tage is low enough (6v) to hurt only if you 
do it with your tongue! The reason for 
using a resistor and not just a plain wire is 
not only to lower the sound volume, but to 
avoid loading the signal to the computer. 

The last of the 'ordinary' modifications 
is to attach a VU meter. I have a panel-
mounting one which is not mounted in a 
panel; I mention this because it seems not 
all are of suitable sensitivity. 

Mine claims to be 0.8 volts at 0 VU 
reading. It's put across (not in series with) 
the earpiece line; a separate cord with 
3.5mm socket and plug on the ends 
makes for better versatility than cutting 
into the cable from the computer. 

The optimum reading is indicated by 
feedback when recording onto tape —
that is, the meter will register when record-
ing, and this is the level the computer ex-
pects when trying to read from tape; usu-
ally around -7 (minus seven) dB. Of 
course the ultimate is to measure the 2 
volts peak-to-peak and check the wave-
form with an oscilloscope, but how practi-
cal is that every time you want to load a 
tape? 

Now you may well say why alter the 
setting of the volume? Because not all  

tapes will be recorded at your optimum 
level. 

In particular, mass-duplicated tapes are 
seldom (I've never found one) good, but 
the recorder itself may be out of 
adjustment. 

The thing to do with the mass-
duplicated horror is to somehow get it in 
(you may need a much higher or lower 
volume level to compensate for such 
things a 'fuzziness' and bad frequency re-
cording), then re-record it yourself so 
there's not the problem every time — a 
tape you record on your own recorder is 
always the best to read. 

With regard to adjustments, the only 
one (apart from cleaning and demagnetis-
ing the head) you can make yourself is to 
adjust the head until the volume is at its 
loudest — by a small screwdriver through 
the hole provided in the section next to the 
microphone, above the 'I' in Realistic. 

There is also a modification to allow 
hearing the signal being recorded; it 
seems of little practical necessity, and 
produces a high level glitch at the start of 
recording which needs to be bypassed 
before loading the program if the compu-
ter is at all sensitive. 

Speaking of sensitivity, it seems there is 
a wide variation between units with regard 
to sensitivity and acceptance of less than 
perfect recorded quality. Let me say that 
mine is one of the sensitive ones, yet has 
been entirely acceptable since making all 
of the above modifications. 

While I have personal knowledge of the 
CTR-80 only, I do understand such mea-
sures are equally effective on the CTR-41. 
In addition to the above, the tone switch 
on the front needs to be permanently set 
high, and it seems convenient to use the 
then unused switch as the motor bypass 
— there is far more advantage in doing 
this with the CTR-41, since the remote 
also controls fast forward and rewind. 

There also seems to be a problem with 
the earth loop formed by the track con-
necting all the input sockets at the side of 
the circuit board. What's necessary is to 
cut this. 

As mentioned at the start of this subject, 
there are ways around this whole area by 
hardware modifications. The commer-
cially available 'Data Dubber' supposedly 
re-shapes the wave into a true square 
wave as put out by the computer and cor-
rupted by the recorder. However I have 
yet to hear from anyone having more suc-
cess with this device than can be 
achieved by merely attention to the points 
mentioned above. 

There are other assorted devices to 
similarly make good tapes from poor, and 
the trap is that they seem to install a false 
sense of security so that one doesn't even 
try such a simple thing as a different vol-
ume setting (up or down) before declaring 
a tape unloadable. 

The software solution such as 'Level 3' 
provides is good for BASIC tapes, but at 
the expense of memory. 

Of course the major area of the actual 
tape used is not to be left untouched. After 
a great deal of time conducting my own 
tests, the only tape I can recommend is 
TDK-D. Not because it's a superb record-
ing medium (D is the lowest of the TDK 
range), but because quality control seems 
to be adequate. 

Even the supposedly 'certified data 
tapes' from various other manufacturers 
seem to be plagued with dropouts which 
produce widely varying volume levels 
(clearly visible on the VU meter), and of 
course it only takes one such to render a 
whole program unloadable. Another prob-
lem (not limited to cheap tapes) is that the 
recordings which were perfectly loadable 
disappear after a few months -- incredi-
ble, but true! 

So next time you need a tape, please try 
TDK. Availability does vary widely it 
seems, but it's certainly well worth track-
ing down a source of supply. Currently 
available in Adelaide at $18 for 10 C-60, 
or $22.for 10 C-90. 

While on the subject of tapes, care of 
them is important. In particular, always 
wind to one end after use. If you just leave 
them where finished after the program 
has loaded, the guide-posts will put a kink 
in the surface across the recording — this 
will flatten out with time when rewound, 
but until it does there's no way to load it. 

Some advise to fast wind the tape to 
loosen it before use, but I find all that's 
necessary is a sharp bang on the palm of 
the hand if it is tight E id hard to wind at 
proper speed. And any irregularities in 
signal will be evident if you've fitted the 
resistor mentioned above and thus are 
listening to the loading. 

Of course the usual precautions apply 
with regard to keeping away from electric 
fields such as the power supply. Also of 
vital importance is the making of regular 
backups of all important programs — and 
on another cassette so that if mechanical 
damage strikes all is not lost. 

All this is not meant to imply that I prefer 
tape to disk; just to point out that you need 
not spend $1000-plus to avoid frustrations 
from tape. 	 • 
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Free readery 
claniFiedy 
FREE CLASSIFIEDS are for readers only, not commercial 
organisations Classifieds of 20 words or less accepted free of 
charge: for classifieds of more than 20 words the first 20 words 
are free, then ifs 20 cents a word. 

Send It to Your Computer Readers' Classifieds, 
PO Box 21, Waterloo, NSW 2017. 

TRS-80: system software for sale or 
swap. $5 each or 5 for $15. All top prog-
rams. Phone Blake for list on (02) 387 
3528. 
Sell: Atari 400 with 32K RAM, BASIC car-
tridge, and manuals plus software. $695. 
(03) 787 6004. 
S100 Boards: assembled and tested. 
TCT Prom $80. DG640 $100. East Ryde 
(2) 888 7624. 
MicroBee Constructor: Urgently wishes 
to contact others in Brisbane area. Please 
phone Clive (08) 345 8519 after 7 pm. 
Sorcerer: Mkll 48K, stringy floppy tape 
system, word-processor program, Chess 
etc $1300. Dec-writer printing terminal 
$300. Together $1500. Contact David ah 
(050) 32 3043. 
APF IM-1: complete with colour monitor, 
disk drive, 24K RAM, cassette, hand con-
trollers, much software, all exc. con. 
$1100 ono. (03) 369 2598. 
Apple Parallel: interface for printer inc-
ludes cables and plug and manual $90 
ono. (03) 589 4959 Beaumaris. 
HP 85: VisiCalc, Text, Surveying, Linear 
Programming pacs. binary utilities; Ad-
vanced Programming ROM Matrix ROM, • 
Data cartridges, Thermal paper. OFFERS 
(3) 890 2368. 
VIC 20: Expanded to 32K with Arfon. Ex-
pansion board, cassette, 23 pre-
programmed tapes and 5 blanks, joystick, 
only 3 months old. Value $1431, $1000 
ono. Will split. Phone (097) 34 3495. 
Sell ZX80: including 8K ROM, 16K RAM, 
manuals, $200. Also ZX81 keyboard as-
sembled with instructions for fitting $40. 
Phone (03) 877 3952. 
Keyboard: Clare C70 in case, $140. East 
Ryde (02) 888 7624. 
Super 80: 48K, S100, case, graphics, 
EPROM BASIC, manuals software, cas-
sette recorder. $475. Phone (08) 
49 37050. 
Commodore: 8032 computer with cass-
ette unit and manuals. Excellent con-
dition. Must sell. $1800.00 ono. Phone 
(03) 584 6926. 
ZX81 Club: In need of contacts to sell, 
swap software? Send all credentials to: P. 
Carswell, 22 Brand Street, Bundaberg, 
4670. 
System 80: 16K, early model, as new 
condition. Comes with games and books. 
$400. A. Whiteman - Phone (02) 626 
4233. 
Wanted: Intelligent or dumb terminal 
program for the MicroBee computer. 
Phone ah Kurt on (042) 61 6977. 
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Modem: Prentice Star V21 acoustic, 
RS232, as new in carton. With modem 
programs on disk. $160 ono. East Ryde 
(02) 888 7624. 
Sell ZX81: As new, 2K RAM, 10 taped 
programs, the book "Machine Language 
Made Simple", articles, etc., for $190. 
Phone Nick on (02) 660 4772. 
16 1K Games: for ZX80 8K/X81 - Lunar 
Lander, Derby, Adventure, Avenger, 
Suicide, etc. $18 Cassette, $14 Listing. 
(02) 5607050. 
Apple: Unlimited vocabulary speech syn-
thesiser board. Plugs into peripheral slot, 
with speaker and instructions. $150. 
Phone (060) 24 4540. 
Super 80: Fully tested, EPROM BASIC, 
S100, case, IC sockets for expansion to 
48K RAM, power supply, manuals. $350 
ono. Phone (02) 807 3804. 
Must Sell: TRS80, 4 x Model 1, 1 x Model 
3, network controller, line printer, 2 x col-
our computers, software, etc. Best prices., 
(047) 21 4244. 
Video Display Terminal: with detached 
keyboard, serial interface, 24x80 display 
and full cursor addressing. Upper case 
only. $250. (07) 376-3323. 
Joystick: To suit TRS-80, interface un-
necessary. Unused, still in box. $35. 
Phone Scott (02) 523 2238 ah or (02) 
517 0137 bh. 
ZX81: Fifteen listed programs. Programs, 
$10.00; catalog, $2.00. Cheque/Postal 
Order: Poseidon Software, 72 May Street, 
'Preston, 3072. 
Super-80: Includes power supply, fully 
socketed, BASIC in EPROMs, 16K RAM, 
S100 interface with S100 wire wrap card, 
technical and BASIC manuals. $295. 
Freight free NSW and Vic. Write G. Night 
25 Sheaffe Street, Holder, ACT 2611. 
Phone (062) 88 4141. 
Sharp PC 1211: Pocket Computer, com-
plete with printer/cassette interface. 
$250. ono. Write T. Baylis, PO Box 38680, 
Winnellie, N.T., 5789. 
ZX81: (includes warranty). Yes big 64K 
RAM pack only $340. (ono). Phone Peter: 
Sydney (02) 713 8723. 
Apple II Games: All types from $4.00. 
Catalogue + details. Ban-pit. 79 Lakeside 
Ave., Mount Beauty, Victoria, 3699. 
Phone (057) 57 2097 (after 4). 
Sell: Super-80 BASIC program on cas-
sette ($8.00) and monitor EPROM V1.2 
($17.00). Value - normally $37.00 but 
now only $25.00. Write or phone Victor 
Zalakos, 34 Knights Road, Galston, NSW. 
(02) 653 1738. 
For Sale: Dream 6802 computer, with 
power supply, cassette, some programs 
and full documentation. $120 ono. Phone 
(069) 22 5335 after 5pm. 
Printer: C. Itoh 8300P dot matrix, 2 yrs 
old. Sell for $425 purchaser pays freight. 
Phone (046) 66 9378 after hours. 
Trade: Software for Apple, Z80 CP/M, 
Sorcerer. V. Mancuso, 25/4 Brown 
Street, Newtown, N.S.W. 2042. 

Sell: Sharp PC 1211 Pocket Computer 
and cassette interface. All manuals cost 
$260 accept $190. John P.O. Box 1081, 
Geelong, 3220. Phone (052) 50 1997. 
The Brisbane Super 80 Users Group 
who have approximately 80 financial 
members and produce a regular monthly 
newsletter will be holding an open day 
and annual general meeting at the West-
ern Districts Aust. Rules Club, located at 
Oxley Road, (corner of Queenscroft 
Street) Chelmer, starting at 10 am and 
finishing at 4 pm. Software, hardware, 
programs, mags etc. will be on sale. This 
is the time to swap programs and ideas. 
The snack and drinking bars will be open 
for normal business. Garry Gatfield is the 
convenor and also the person to contact 
regarding this special day. His home 
phone no. is (08) 355 3173 - all 
welcome. 
For Sale: SGS Nanocomputer Training 
System, complete with all manuals. $250 
or trade-in on Micro. Ring Mr Sydney on 
(02) 95 3838. 
Disk Drive System: Micropolis 1043/23 
with S100 controller, 315 Kbytes per 
drive. Mdos, CP/M 2.2, Wordstar and 
other quality software and games plus all 
service anuals and 40 diskettes included. 
Set up for DG680/640/654- as is or will 
modify to suit. $1500 or best offer. East 
Ryde, (02) 888 7624. 
Sell Microace: 1K RAM, runs on ZX80 
software, includes 17 programs on 3 
tapes + Invaders tape, all leads + manu-
als incl. Sell for $150 ono. Phone (091) 83 
1250. 
Pet Programs: on tape (included), 5 for 
$6. Enquires to S. Jones, 34 De Graaff 
Street, Holder, ACT 2611. 
Televideo 950: Completely as new. 
$1400 ono. Owners, workshop and 
customising manuals included. Also dust-
cover. (08) 353 2273. 
Word Processor: Executive Secretary 
for Apple II - includes data-base, embed-
ded printer commands, user-definable 
phrase abbreviations, $220. Phone (069) 
22 5451. 
64K Memo Pak for ZX81: New, unpacked 
- $275. Phone (056) 72 2081 after 6pm. 

Automation Statham expects to have a 
position available in late January for a 
trainee technician to work on micro-
computers and peripherals. We would 
like to hear from people who will be leav-
ing school at the end of this year with 
some knowlege of micros at the hard-
ware and machine code level. 

Please detail your experience and 
schooling to: 

Automation Statham Pty. Ltd., 
47 Birch Street, Bankstown 2200. 
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your PEACH computer 

  

IN THE previous article, we looked at the 
various hardware components and soft-
ware commands which control the modes 
in which the Peach can operate. Assum-
ing you are happily writing programs in 
Microsoft BASIC, as supplied with the 
machine, this may be a good time to take a 
look at the BASIC language on the Peach. 

The BASIC language for the Peach 
comes in two versions at this stage. One is 
held in ROM and is for use without disk 
drives and the other is held partly in ROM 
and partly in RAM for use with one or more 
disk drives. 

In the case of disk BASIC the part which 
refers only to disk related operations is 
automatically loaded from disk every time 
you power up. Otherwise you cannot ac-
cess the disk subsequently as the neces-
sary commands are not available. The 
only cure is to put a suitable disk in and to 
do a soft power up using the NEW ON 
command. 

Microsoft BASIC is of course well 
known and is used on many microcomput-
ers. However each implementation has 
some machine specific features and the 
BASIC language changes as program-
ming customs and demands change. The 
range of commands available also de-
pends on the size and cost of the 
machine, its standard accessories (such 
as light pens, RS-232 and parallel printer 
ports) and its graphics and colour 
capabilities. So, no matter how familiar 
one is with BASIC in general, it is still 
necessary to go to the manual to discover 
the machine specific features. 

The Peach manuals leave a great deal 
to be desired in terms of ease of use, 
clarity and completeness. And without an 
index I found myself spending much time 
searching through them. 

Therefore, the first thing I did, was to 
make myself a list of all the commands I 
could find in the manuals, sorted them into 
alphabetical order and printed them out. 
Like many computer users I have a range 
of useful tables and summaries stuck on 
the wall behind my machine and the al-
phabetical list of commands and their 
formats is one of the most useful. I am 
happy to send a copy to anyone who 
sends me a stamped, self-addressed en-
velope. I will give my address at the end of 
this article. 

Now let us return to the overview of 
BASIC on the Peach. When we enter a 
line via the keyboard and press RETURN, 
the BASIC interpreter looks at the line. If 
the line does not start with a number then 
it is interpreted and executed immediately 
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and if any syntax errors occur, the execu-
tion is stopped at that point and an error 
message is given. 

If the line starts with a number from 0 to 
63999, then the line is stored as a prog-
ram line to be executed later. It is not 
checked for syntax errors but is tokenised 
and stored as best as possible. 

BASIC Tokens 
The process of tokenising may require 

some explanation. To keep the amount of 
memory used for program storage down 
and to speed up the execution of BASIC 

AA 	SAVE 
AB 	LOAD 
AC 	MERGE 
AD 	EXEC 
AE 	OPEN 
AF 	CLOSE 
BO 	FILES 
B1 	COM 
02 	KEY 

programs, each valid BASIC word in the 
input line is replaced by one or two hex-
adecimal numbers before storing the line 
in the program in memory. Thus the word 
RANDOMISE would take up nine bytes. 

When listing the program, the reverse 
occurs and tokens are converted back to 
words. 

If we therefore want to look at our prog-
ram as it is stored in memory or on disk, 
we need to know the token values of all 
reserved BASIC words. The manual is no 
help in this respect but a little detective 
work soon yielded the necessary informa- 

TABLE 1. Summary of BASIC tokens in PEACH Microsoft BASIC. 

TOKEN BASIC WORD 	TOKEN 	BASIC WORD 	TOKEN BASIC WORD 

80 	END 	FF 80 	SGN 	03 	PAINT 
81 	FOR 	FF Ell 	INT 	B4 	BEEP 
B2 	NEXT 	FF 82 	ABS 	B5 	COLOR 
83 	DATA 	FF 83 	FRE 	B6 	LINE 
84 	DIM 	FF 84 	FOS 	B7 	DEF 
85 	READ 	FF 85 	SOR 	B8 	POKE 
86 	LET 	FF B6 	LOG 	B9 	PRINT 
87 	GO 	FF 87 	EXP 	BA 	CONT 
88 	RUN 	FF 88 	COS 	BB 	LIST 
89 	IF 	FF 89 	SIN 	BC 	CLEAR 
BA 	RESTORE 	FF EIA 	TAN 	BD 	RANDOMIZE 
88 	RETURN 	FF BB 	ATN 	BE 	WHILE 
8C 	REM 	FF BC 	PEEK 	BF 	WEND 
8D 	 FF OD 	LEN 	CO 	NEW 
8E 	STOP 	FF BE 	STR$ 	Cl 	TAB( 
8F 	ELSE 	FF BF 	VAL 	C2 	TO 
90 	TRON 	FF 90 	ASC 	C3 	SUB 
91 	TROFF 	FF 91 	CHR$ 	C4 	FN 
92 	SWAP 	FF 92 	CINT 	C5 	SPC( 
93 	DEFSTR 	FF 93 	CSNG 	C6 	USING 
94 	DEFINT 	FF 94 	CDBL 	C7 	USR 
95 	DEFSNG 	FF 95 	FIX 	C8 	EFL 
96 	DEFDBL 	FF 96 	SPACE* 	C9 	ERR 
97 	ON 	FF 97 	HEX$ 	CA 	OFF 
98 	WAIT 	FF 98 	OCT$ 	CB 	THEN 
99 	RENUM 	FF 99 	LOF 	CC 	NOT 
9A 	EDIT 	FF 9A 	EOF 	CD 	STEP 
98 	ERROR 	FF 90 	PEN 	CE 	+ 
9C 	RESUME 	FF 9C 	LEFT* 	CF 	- 
9D 	AUTO 	FF 9D 	RIGHT$ 	DO 	* 
9E 	DELETE 	FF 9E 	MID% 	DI 	/ 
9F 	TERM 	FF 9F 	INSTR 	D2  
AO 	WIDTH 	FF AO 	SCREEN 	D3 	AND 
Al 	UNLIST 	FF Al 	VARPTR 	D4 	OR 
A2 	MON 	FF A2 	STRING$ 	D5 	XOR 
A3 	LOCATE 	FF A3 	RND 	D6 	EOV 
A4 	CLS 	FF A4 	INKEY$ 	D7 	IMP 
A5 	CONSOLE 	FF A5 	INPUT 	DB 	MOD 
A6 	PSET 	FF A6 	CSRLIN 	D9 	DIV 
A7 	PRESET 	FF A7 	POINT 	DA 
A8 	MOTOR 	FF A0 	TIME 	DB 	= 

A9 	SKIFF 	FF A9 	DATE 	DC 
FF AA 
	

DSKF 
	

DD 
	

DSKINI 
FF AB 
	

CVI 
	

DE 
	

DSKO$ 
FF AC 
	

CVS 
	

DF 
	

K I I. L 
FF AD 
	

CVD 
	

EO 
	

NAME 
FF AE 
	

MK1$ 
	

El 
	

FIELD 
FF AF 
	

MKS$ 
	

E2 
	

LSET 
FF 80 
	

MKD$ 
	

ET 
	

RSET 
FF 61 
	

LOC 
	

E4 
	

PUT 
FF 02 
	

DSK1$ 
	

ES 
	

GET 



tion for both ROM and disk BASIC. 
Table 1 shows all the tokens and their 

ASCII equivalents. The values within the 
box refer to disk BASIC only (Version 1.1) 
and are not available or required for ROM 
BASIC. Several items in Table 1 deserve 
special mention. 

• Div/Mod: The BASIC word DIV listed 
for token D9 requires some explanation. 
Peach Microsoft actually does not recog-
nise the word 'DIV' but does include this 
function. 

DIV stands for integer division, that is, 
17DIV5 will give the result 3 (the whole 
number of times 5 can be divided into 17) 
while 17MOD5 gives the result 2 (the re-
mainder after 5 has been divided.  into 17 
the maximum whole number of times). 

However, for some reason Peach 
BASIC uses the YEN symbol in place of 
the word DIV. The ASCII code for the YEN 
symbol on the Peach is 92. My printer 
(Epson MX-80) prints 7' for this code. 

To make sure the meaning is clear, I 
decided to list it as DIV in Table 1. If you 
now proceed to look for the YEN symbol 
on your keyboard you may not find it. 
When the Japanese symbols were re-
moved from the keyboard for the Austra-
lian market, the YEN symbol also went, so 
that we are left with a blank key in the top 
right hand corner of the keyboard. This 
key is the YEN symbol key used both for 
integer division (DIV) and in PRINT US-
ING formats. 

• While/Wend: Two reserved words in 
Peach BASIC with tokens BE and BF are 
WHILE and WEND. These two words are 
usually used to construct a conditional 
program segment of the form: 

100 WHILE (logic expression) 
110.. 
120 .. 
130 WEND 

In this segment the program lines bet-
ween WHILE and WEND are executed as 
long as the condition of the logic expres-
sion is true. 

It was obviously planned to have this 
ability in Peach BASIC, but there appears 
to be a bug in this routine. Error codes for 
illegal use of WHILE without WEND (error 
number 24) and for WEND without WHILE 
(error number 25) are listed in the manu-
als but no mention is made of WHILE and 
WEND elsewhere. 

While it may be a little embarrassing to 
have to admit to having a bug in ROM, I  

40 char/line 

80 char/line 

40 char/line 

80 char/line 

feel the manual should mention that 
WHILE and WEND are reserved words. 
Imagine the confusion of the poor prog-
rammer, who wants to use first names 
for some of his variables. PETER— 12 
would be completely acceptable but 
WENDY= 13 would result in an error since 
it contains the embedded reserved word 
WEND. 

• Unlist: The most interesting unlisted 
reserved word in Peach BASIC is prob-
ably the command UNLIST with token A1. 

This command causes a program or 
part of it to become unlistable to the sc-
reen, the printer or a file. The program, 
invisible as it is, can still be run normally. 
The entire program can be UNLISTed or it 
can be made unlistable from a given line 
onwards. 

Thus, UNLIST 100 will allow all lines 
numbered less than 100 to be listed nor-
mally, while lines numbered 100 and 
higher will not be listed, although they can 
be executed, changed, saved and so on 
normally. The RENUM command can no 
longer be used and results in a 'Protected 
Program' message. 

So if you want to keep a clever sub-
routine to yourself but are willing to share 
your program with a friend, put the sub-
routine at the end and then use UNLIST 
from the start of the subroutine. A program 
which is UNLISTed and then saved to 
tape or disk remains UNLISTed. 

Of course any form of program protec-
tion can be defeated. In fact, there is a 
certain challenge in getting around forms 
of protection. 

I will therefore not spoil your fun by tel-
ling you how to make an UNLISTed prog-
ram listable again, except to say that most 
of the information you need for one 
method of voiding this or other forms of 
protection is given in this article. 

BASIC In Memory 
Now that we have found tokens used to 

store BASIC reserved words in memory 
we need to know where in memory to look 
for our program and how each line is 
stored.  

0E72(7954) 

1372(4978) 

2872(11122) 

4972(19314) 

The starting point of BASIC programs in 
memory depends on whether we are us-
ing ROM or disk BASIC and on the 
amount of memory set aside for screen 
displays. Table 2 gives a summary of the 
various possibilities. For example, the 
starting point of BASIC using disk BASIC 
Version 1.1 after power up with normal 
resolution and 80 characters per line is 
1372 in hexadecimal or 4978 in decimal. 

If we now put a small BASIC program in 
memory and examine the memory loca-
tions from that point on we will see some-
thing like the example given in Table 3. 
The first two bytes contain the memory 
location of the next line number we as-
signed in our program line. 

In this all the alphanumeric characters, 
other than the reserved words, are stored 
in the form of their ASCII codes. The end 
of the line is indicated by a null byte and 
the end of the program by three null bytes. 
This pattern is repeated for every line of 
our program. 

Table 3 gives the program which will list 
the contents of memory. 

TABLE 3. Sample program in memory. 

10 FOR J=1 TO 10 
20 PRINT J 
iii NEXT J 
40 END 

1772-13—memory location 
1373-81 of next line 
1374-00..program line 
1375-OA 10 
1376-81..FOR 
1777-20—space 
1378-4A—J 
1379-DB..= 
137A-31..1 
137B-20—space 
137C-C2—TO 
177D-20—space 
177E-31..1 
177F-30..0 
1300-00  end of line 
1381-13—memory location 
1702-89 of next line 
1383-00—program line 
1384-14 20 
1385-89—PRINT 
1386-20—space 
1387-4A—J 

TABLE 2. Starting points of BASIC programs in hex (decimal). 

Width 	Resolution 	ROM BASIC 
	

Disk BASIC 1.1 

normal 
	

0868(2920) 

normal 
	

0E68(3944) 

high 
	

2768(10088) 

high 
	

4768(18280) 
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1380-00—end of line 
1389-13—memory location 
138A-91 of next line 
138B-00—program line 
13SC-1E 30 
138D-82—NEXT 
138E--20.. space 
138F-4A—J 
1390-00—end of line 
1391-13—memory location 
1392--97 of next line 
1393-00—program line 
1394-28 40 
1395-80—END 
1396-00—end of line 
1397-00—end of program 
1398-00 
1399-00 
I suggest you experiment a little with 

short programs and study their tokenised 
form in memory. See what happens when 
you insert a new line into the program and 
when you delete a line. 

Finally, if you find a simple way of listing 
an UNLISTed program or discover other 
interesting information about the Peach 
system, please drop me a line. My ad-
dress is 23 Dalvern Close, Adamstown 
Heights, NSW, 2289. 
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BRIEFLY, I want to give a rundown on the 
large range of new games released for the 
Apple in the past two months. 

Wizardry scenario number two is now 
available and continues the saga of ad-
venture. It's programs like this which 
make you really appreciate your Apple. 
The second scenario is as good as the 
first and in some ways a little sneakier. 
The actual title is The Knight of Diamonds. 

There is a fresh batch of programs out 
by Strategic Simulations. 

Strategic has continued with its war-
game programs and has also branched 
out with a series it calls Rapid Fire. Of the 
wargame programs Pursuit of The Graf 
Spee is now available whilst for the 
masochists amongst you war gamers 
there is the Guadalcanal campaign which 
can take up to 80 hours to complete if you 
elect to play the whole scenario. 

Gregor, who reviewed Graf Spee, has 
more patience than me and he will be 
working on a detailed review. Roger Keat-
ing is still working on a new game which is 
of the standard we Aussies can be proud 
of (even if he has a Kiwi accent). 

The Rapid Fire series is for those who 
want strategy games without having the 
patience to read and digest the rules. 
There are two programs in this series. 
Galactic Gladiators, with a rather shapely 
maiden on the cover facing the dreaded 
alien warriors, and Cytron Masters. 

Of the two programs I was very taken by 
Cytron Masters. It was written by Dan 
Bunten who produced Cartels and 
Cuthroats (one of my favourite games). It 
is a one or two player game. 

The scene is in the future where small 
armies of Cytrons have replaced large-
scale warfare by being the instruments for 
settling interplanetary disputes. You start 
by becoming an apprentice Cytron Mas-
ter. To plunge in and expect to do battle at 
any other level is rather foolish. 

Before you begin to do battle the prog-
ram disk takes you through a familiarisa-
tion routine where you quickly learn how a 
piece moves and what its limitations are. 
You learn how to direct them and place 
them. You also learn how to fire and direct 
missiles at a target. 

After you feel confident you have the 
basics you are ready to begin your first 
battle. You appear on one side of the sc-
reen commanding your Cytrons against 
the computer. You can capture the 
enemy's power bases and finally his com-
mand center. At the same time you have 
to defend against his attacks on your  

bases. The game is complicated by the 
use of missiles. 

I have not yet beaten the computer as 
time has not been on my side lately. I am 
impressed with the game because it takes 
you step by step through a training ses-
sion, which is essential for learning the 
rudimentary elements of the game. Also 
the game itself is fun. 

Galactic Gladiators is another combat 
game. It follows a different theme in that 
you have individual control over the fight-
ers under your command. Cytron Masters 
allows your pieces to follow out instruc-
tions within a set framework until you redi-
rect them to do otherwise. 

Hopefully I will have an in-depth review 
for you soon. 

Moving Adventures 
Escape From Rungistan is an ad-

venture game with a difference. It is fun 
and similar to other high-res adventure 
games, but there is a difference: there is 
an active display. 

Whereas ordinary adventures show a 
picture then some text Escape has 
pictures which sometimes move. Exam-
ples are a mouse which appears at the 
beginning and runs across the room —
you have to be quick to catch it. 

At another part of the game a snake 
appears which will strike if annoyed, again 
this appears on the screen and moves. 
Another scene has snow which can be 
deadly, and another section requires you 
to ski using the paddles to avoid trees. 

I cannot go into all the details as this will 
give you hints of traps to avoid. I know how 
to finish the game so anyone who is really 
stuck can write for answers. It's by Sirius 
Software. 

Other Fun Disks... 
Cross Country Rallye: You have a car 

which you manoeuvre around the screen 
to the different checkpoints. 

You have to avoid the crash cars which 
are there to try and stop you. You also 
have to watch your fuel and smoke screen 
generator (to stop the crash cars following 
you). 

Alien: Good, but maybe a little late. If 
you don't have Galaxians and the others 
then it's worth getting. 

Duelling Digits: A good educational 
and fun game — finally arrived! 

Labyrinth: I did a short review in June; 
it has now finally arrived in Australia. It is 
of the quality expected now of Broder- 
bund. Worth checking out. 	 • 
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$19 COVERS ALL. MOUNTAIN PET SOFTWARE 
PO BOX 47 BELGRAVE 3160 VIC.AUSTRALIA 

AMMMOMMOMMOMMMOMMMOWANIMMOMMINIMMOISOMMOMMO 

Texas Instruments 
Home Computer 111-99411 

Programming 
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Sydney's only store devoted 
to computer supplies 

NOW STOCKING MMS 

NEC PC-8000 
MICRO COMPUTER 

Call in for demonstration 

Office Updates 
45 ERSKINE ST., SYDNEY. 	Telephone: 29 1991 

SOFTCENTRE 
SOFTWARE 

FOR 	 

BLANK DISKS, BOOKS & SOFTWARE 

WE'RE SO SOFT WE DON'T EVEN CHANGE 
THE LIGHT GLOBES AT THE OFFICE !!! 

WRITE FOR OUR CATALOG ! 
BOX 233, WOOLLAHRA. N.S.W. 2025. 

THE AUSTRALIAN 
SOFTWARE LIBRARY 
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Rent Apple Software for 2 weeks 

Serpentine $7 Rear Gaurd $6 
Kamikaze $7 Way Out $6 
Microwave $7 The Gaurdian $6 
Chop Lifter $7 Labyrinth $6 
Millionare $8 Bandits $7 
Rendezvous $8 Quadrant 6112 $7 
Congo $7 Air Navigation $7 
Trainer $8 Spitfire Simulator $8 
Cross Country Rallye $6 Swashbuckler $7 
Fly Wars $6 Gold Rush $7' 
Star Blaster $6 Russky Duck $7 
David's Midnight Magic $7 Space Adventure $6 
Inter. Gran Prix 	$6 Kabul Spy 	$8 

Send payment to Box 808 Renmark, S.A. 5341 

Add $2.00 Postage 

Phone Orders Accepted 

6 pm - 9 pm WEEKDAYS OR LEAVE 
MESSAGE ANY TIME ON (085) 88 2877 

QUALITY BASF 
FLOPPY DISKS 
51/4  in. soft sector single sided 

$37.50 P & P 
anywhere in Australia 

Ask about qty. discounts 

mail order from: 
simply computers 
p.o. box 6 
wahroonga, n.s.w., 2076 
tel: (02) 486776 

II II IIIIIIIIIIII 	III II II III 111111 III 
Computer Tutor 

Learn BASIC in 10 hours 

Come and use a computer during an open access' session, 

for °"'Y $3 per hour or $50 per month 
(free to enrolled Computer Tutor students) 
Ring us for details.  555 ,F056 

P.O. BOX 129. MOORABBIN, 3189. 17 Mountview Ave. Parkdale 

We have the A to Z range of ribbons for 
word processing computers, terminal 
printers, typewriters plus print wheels 
and NEC Spinwriter thimbles®. 

Means exactly that! 
A Co

th
me  puter Spot 

BUY - SELL - TRADE 
YOUR COMPUTER NOW 

Call in or phone 
for a special deal 

SHOP C4, MLC CENTRE 
MARTIN PLACE, SYDNEY 

PHONE: (02) 235 2971 



Word Processors 
from $4,500 to $9,000 

Professionals buy their 
Word Processor/Computers from 
COMPUTER GALERIE 
because Computer Galerie 
• know their software 
- with detailed knowledge of 

Debtors/G L Systems to 
900 clients 

• know Word Processing 
-with 6 years office 

management and 
stationery back up. 

•  
AND NOW HAVE THE 

REVOLUTIONARY 

Epson MX80 
Low cost printer 

• Tack-sharp 80 or 
132 columns 

• Emboldening and 
bi directional. 

call David Diprose 
BUSINESS DIVISION 

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, $24). NZ: Surface mail $A30; 
airmail $A40. Allow up to eight weeks for sub-
scription processing. 
BACK COPIES: and single issues are avail-
able from the publisher's office ($2) or by mail 
($2.50). 
READERS ENQUIRIES: We will make every 
effort to answer readers' written enquiries if 
accompanied by a stamped, self-addressed 
envelope, although staff shortages and 
deadline pressures may cause delays. Please 
include your telephone number(s) with any en-
quiry. Phone enquiries not related to subscrip-
tions, readers' advertisements, or other 
'service information' cannot be accepted. 
COPYRIGHT: All material appearing in Your 
Computer magazine is copyright and cannot 
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. 	 10 
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CZ  commodore 

\171  Zt) 
The Computer for everyone. 

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

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

reality. It's the new Commodore V1C-20, 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 VIG 
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 VIG20 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. 

So much brain for so little. 
Learn more ithout otiunodore VIC-20, The micro-

computer you can depend on. ( ttll or write for the 
nitmed1( win ion of your ( 4)mmodore dealer nearest' you. 

'he Commodore Information Centre, 3 Campbell St., Artarmon. NSW 2064. Phone: 437 6296 

CCOTAMpuOTdEORre 
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SHARP PC-3201 
• Basic system includes 64K RAM Processor, 

with separate screen, 5.25" or 8" floppy 
drives and printer. 

• Modular and ergonomic design for ease of 
operation. Choice of integrated commercial 
packages for Australian business. 

• Suitable for personal, professional and 
business applications. 
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SHARP MZ-80B 
• Basic unit includes 64K RAM, screen, plus graphic 

RAM, cassette and keyboard as illustrated.  ," 

• 3-dimensional, high resolution graphics. 
• Standard CP/M operating systems availabl 
• Capacity can be expanded with 5.25" d 

and printers. 
• Ideal for professional and engineers, 

• S 	- 	b s' ,sk; r a  s. - 

• ' 4rWrANIMMIMMIIIIIF 
. • Powerful 8 hit processOr. 

Optional 4-colour graphic/cassette interface. 
-*Battery and mains operation. 

Suitable for field or office use, particularly 
educational, hobby and business 

Fro: Sharp Corporation of Australia, 	yc71  
64 Seville Street, Fairfield, NSW 2165. 
Please send me information on 
0 PC 3201 	El MZ 80B 	LI PC 1500 

Name 	  

Company 	  

Address 	  

Phone 

Sharp, the name you know for 
innovation in business equipment, present 
three remarkable computers. 

Their features speak for themselves, 
their proven technology is your reassurance. 

SHARP 
We put you a step ahead L 	 

SYDNEY 728 9111 MELBOURNE 763 9444 BRISBANE 528 922 PERTH 277 7477 ADELAIDE 294 7166 DARWIN 81 8411 
AP 31053R 


