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Amstrad’s new

CPC464.
comes with plenty

of free plugs.
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Youmay havenoticed thatthe press
has got very excited about our new com-
puter system.

And rightly so.

Because the new CPC464 comes
completewithitsowngreenscreen
VDU orcolourmonitor, built-incassette
data recorder, 64K of RAM, 32K of
ROM, typewriterstylekeyboardanda
very fast extended BASIC.

Whenyouconsiderthatthecomplete
computer system including green
screen VDU and cassettedatarecorder
hardly costsafortune, that’s plenty to
get excited about.

Youcanusethe greenscreenversion
of the CPC464 witha colour TV by con-

%PC 464

complete

CPC464 green screen VDU (GT64)

necting the optional power supply and
modulator (MP-1).

“I think the Amstrad
will give a lot
of sleepless nights to
Sinclair, Acorn
and Commodore...”

POPULAR COMPUTING WEEKLY

Othermicroscan'tgetanywherenear
the CPC464’s memory for the price.
Over42K isavailable tousers, thanksto
the implementation of ROM overlay
techniques.

Sophisticated and complex programs
are easily accommodated.

And the CPC464 offers you high
resolutiongraphics, 80 column text
display, upto8text windows, agraphics
window and a palette of 27 colours.

“The CPC464...
in two boxes and one
lead includes a list
of features that would
shame a hybrid
of the major machines.”

PERSONAL COMPUTER WORLD

One of the most obvious is the quality
of the on-screen graphics. Quite simply,
the CPC464 beats the micro/domestic
TV combination out of sight.

That’sbecauseourmonitordrives
eachcolouronthescreendirect!yfrom
thecomputer. Nothinggetsinthewayof
the best possible picture. And youwon't
have tuning problems, either.

There's plenty of interest for music
lovers when the 3-voice, 7-octave stereo
outputisfedthroughahi-fiamplifier
and speakers.

“The Amstrad is
apowerful, fastmachine,
with plenty of memory;,
easy to program...’

PERSONAL COMPUTER WORLD

A fast growing range of Amsoft
programsis already available.
Thehighquality software takesfull




_AMSTRAD .. ...
e, !, H L

(=] w

e
===
==
1

z

ivantage of the CPC464’s high
secification and speedloading capa-
ility. Which means even complex
rograms can be loaded quickly.
Arcadegames, educational programs
nd businessapplicationsareall
esigned toutilisethe CPC464’sim-
ressive graphics, sound and proces-
ng abilities,

Amstrad. User
Information Service.

Whether you're interested in serious
ommercial applications or you're a
ames fanatic you'll want to receive
he latest information about your
MSTRAD Computer. Upon request
ou will be advised about the latest
oftware and its application, special
wformation concerning your CPC464,
vailable peripherals and software
eviews. There will also be programs
nd exercises to try.

User Clubs.
In addition to the User Information
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Service you will be given details of
where you may contact your nearest
independent user club.

“The Amstrad machine
provides a lot
of other features for a
very low price!’
GUARDIAN

At Amstrad, we're constantly look-
ingtothe future. That’s why the
CPC464 has abuilt-in parallel printer in-
terface. Alow costoptionaldiskdrive
systemincluding CP/M* (with the op-
tion to access 3000 programs) and
LOGO. A joystick port. And thevirtu-
allyunlimited potential of the Z80 data
bus with sideways ROM support.

CPC464

complete
with
monitor

datacorder

With so many free plugs from
thepress,it’slittlewonderthe
C 4 only needs one.

AR RALD \

8§tional 80 column dot matrix printer DMP-1.
‘ers high performance computerised text processing

Distributed and guaranteed throughout Australia by:

AWA -THORN

*Trade mark Digital Research

where to see one.
| Please send literatura right away.
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I'd like to know more about the incredible CPC464 complete computer systemand
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5 NEWSPRINT

News of Jack Tramiel's onslaught on the PC markets has sur-
prised even the Tramiel faithful. The big question now is: can
he deliver?

36 YANKEE DOODLES

Manufacturers are measuring up American laps and taking
knee sizes — our correspondent puts portable machines into
perspective.

57 ORIENT EXPRESS

Shinichiro Kakizawa tracks down the new Japanese
micros.

73 1/'S WORKSHOP

Our resident terminal junkie emerges from behind his pile of
printout to pass on the best hints and tips.

117 BIBLIOFILE

PC communications, Forth and Symphony are the subjects
of literary works reviewed by Steve Withers this month.

121 suBser

Documented assembly language programming.

133 SCREENPLAY

Nothing's impossible — so Tony Hetherington returns from
Impossible Mission with reviews of the best new games.

137 PROGRAMS

More listings with which to while away your time.

157 NEWCOMERS

An introduction to the world of computing.

160 BACK ISSUES

How to order the issue you missed.

162 USER GROUPS

groups in Australasia.

Updates and corrections to our December listing of user

165 SUBSCRIPTIONS

;

Our cash-hungry publisher's latest enticement for you to
send him your money. 38

171 COMMUNICATIONS

You write them, we publish them — assuming your vitriol's
not too extreme that is.

176 NETWORKS

Up, up and away — Peter Tootill provides access to the world
of bulletin boards and commercial systems.

185 DIARY DATA

Forthcoming events in the micro world.

187 LAZING AROUND

Brain teasers courtesy of JJ Clessa.

189 CHIPCHAT

Trivia, who needs it? Well, ChipChat for a start.

192 ADVERTISERS INDEX

The who's who of the micro industry.
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FEATURES AND SERIES

38 71O SEE OR NOT TO SEE

How to edit video tapes with a home computer — Robin
Luxford directs the action.

89 TEACH YOURSELF C
Introducing a five part series enabling you to get to grips with
programming in C.

103 THE BASIC ART

Advice on how to program (and where to find) those useful
algorithms you always knew just had to exist somewhere.

110 ON YOUR MARKS

See how they run — our Benchmark timings brought up
to date.

BENCHTESTS & REVIEWS

22 SHARP 5600
The Japanese are trying to smuggle in business computers
disguised as video recorders. Bob Piper looks behind the
Sharp’s sleek styling.

48 APRICOT PORTABLE
Peter Bright talks to the LCD Portable and brings in his
verdict . . .

59 SEGA SC3000H
Can this ace arcade machine manufacturer deliver the goods
in the micro market? Peter Vernon thinks so.

64 VIEWSHEET
Mike Liardet settles accounts with his spreadsheet follow-
up to the View word processing package.

84 KOALA PAD
Martin Banks paints his masterpiece — with a little assis-
tance from this graphics pad.

80 HITCH-HIKER'S GUIDE TO THE GALAXY
Douglas Adams makes his disk debut — giving Tony
Hetherington a chance to play the game of the book of the
play of the TV series of the radio programme.
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Tallgrass Technologies' hard disk drives with integral cartridge tape
backup. They offer serious users of PC’s unmatched performance in
mass storage, speed, and data integrity together with the highest
capacity PC backup system available, integrated for simplicity, speed,
and ease of use.

For the serious user, that’s the direct path through the PC jungle.

MASS STORAGE. Tallgrass expands the capacity of your PC with
hard disk drivefintegral cartridge tape back systems in formatted
capacities of 12-70 megabytes.

SPEED. The unique Tallgrass on-board buffer greatly increases data
transfer rates in comparison to conventional systems — substantially
decreasing loading and retrieval times.

DATA INTEGRITY. Tallgrass ensures data integrity with high level
error checking and options including duplicate directory, ‘read after
write’ verification, and a dedicated ‘head landing’ zone that precludes
data loss during power downs.

BACKUP. Tallgrass' unique integral cartridge tape backup combines
speed with high capacity to encourage reliable routine operator backup
of your data.

COMPATIBILITY. Tallgrass systems are fully compatible with a
growing list of IBM-compatible PC's including IBM PC and XT,
Columbia, Corona/Wordplex, Compag, Eagle, Olivetti, Panasonic,
Pantek, Televideo, and T.I. Professional.

NETWORK READY. Fully compatible with industry standard
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-
-
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Cartridge 'l:pemardriile System
20 + 20 Mby

networks such as PC Net- Il and 3 Com, Tallgrass hard disk/cartridge
tape systems offer the capacity, speed, data integrity, and backup
essential to local area networks.

Since pioneering integral cartridge tape backup systems, Tallgrass
has remained the US industry standard. For economy, ease of use,
reliability, high speed loading and retrieval, and multisystem
compatibility, Tallgrass is by far the best mass storage system on
the market today.

Follow the Tallgrass path to your nearest Tallgrass Dealer and
transform your personal computer into a powerful data
processing system.

AVAILABLE FROM LEADING PERSONAL COMPUTER
RETAILERS THROUGHOUT AUSTRALIA.

For further information contact

Tallgrass Technologies Australia Pty. Ltd.,
Suite 1/34 East Street, Five Dock, N.SW, 2046.
(02) 712 2010, 712 2003,

| Tallgrass
& Technologies

Y Australla
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Comtted to Memory.




4 NEWSPRINT I

Concurrency on the Mac; video disk games; Bell Labs ‘super algorithm;
and Jack Tramiel's revitalised Atari dominates the recent CES show in the US . . . this month's
Newsprint is more gripping than an Alistair MacLean thriller.

It's not really getting
any less confusing

They are pretty pleased with
themselves at Digital
Research, where they reckon
they've beaten IBM to the
punch with a “proper”
operating system for the AT.

Concurrent DOS 286,
launched together with Intel
(which makes the 80286
super chip inside the AT),
does something that the
AT s own operating systems,
DOS 3.1 and Top View can't
do.

That is, extend the
memory beyond a megabyte.
The 80286 operates in

three modes. At start-up, it
behaves very like the original
8086 or 8088 inside the
IBM PC. It addresses a
megabyte, maximum, of
internal memory, and it con-
trols it in segments of no
larger than 64k bytes.

But it can be switched to
“protect” mode. In this
mode, it suddenly can con-
trol 16 megabytes of
memory — and the PC AT
does have the necessary
wires to plug all that
memory in — and can give
different programs different
“privilege” levels.

The most privileged level,
zero, is reserved for the
operating system. It can
decide which program runs
in which part of the memory,
and which bits of memory
are not RAM any more, but
ROM, or which bits can't
even be read, because they
are secret. No other program
can change these protected
segmentations.

The result is that com-
puters like the AT and ICL's
286 based micros, and
others (still secret) can now
run multi-task, multi-user
programs — and the users
of the AT who stick with
Top View and DOS 3.1,
can't

When the software is
available from Digital
Research in April, it will
actually run DOS 2.0 pro-
grams, direct from the disks
— at the moment, the com-
pany's latest version of Con-
current will read DOS 2.0
files, but not run programs.

Most IBM watchers now
agree that Top View is more
than just a “‘cosmetic
overlay” to DOS, and is a
genuine multi-tasking
operating system.

But it doesn’t have the
multi-user, networking
abilities of Concurrent DOS
— and even stranger, all the
evidence is that IBM doesn’t
propose to upgrade it to that
level for several months —
possibly, not until next year.

And strangest of all, it
only gives the AT access to
the 640k of memory that
the PC has today. It doesn't
use protected mode at all.

The only thing that is still
far away on Digital
Research’s travel plan, is the
networking parts of DOS
3.1. They say they hope to
incorporate that this year,
but not at the release of
Concurrent 286. But they
will announce DR Net in a
version to work with Con-
current 286, in April.

Working with the already
announced GEM, this new
operating system could start
the transformation of the AT
into a super-Macintosh.

The segmentation and
protection abilities of the
286 chip go some way
beyond the powers of the
68000 chip as used inside
the Macintosh, especially
with the current Mac operat-
ing software.

However, there will be
interesting annoucements on
that level, in 1985, too. Con-
current DOS 68k is likely to

be announced in the next
few months, giving multi-
tasking to many systems
with the 68000. And a Mac
version is one that Digital
Research will find hard to
resist.

Magnificent
seven lead out
by Atari

When the wreckage was
cleared away and the bodies

removed, the score at the
recent Consumer Electronics

prices are amazing. On paper
Atari has killed off the
Macintosh and any number
of mid-range micros in one
fell swoop.

That's on paper. Coleco
made a splash along the
same lines at the same show
two years ago, and in the
end it couldn’t deliver.
Atari’s machines look far
more ambitious, but with
Tramiel involved anything
could happen.

As he'd promised before
Christmas, Atari had
complete families on show
at Las Vegas. The XE line of
8-bit systems are direct

XEP — new-look Atari packaging around 800XL compatibility.

Show in Las Vegas was
Atari 5, Commodore 2.

‘Business is War’, says
Atari boss Jack Tramiel, and
his new-look corporation
went for every jugular in
sight, as its multiple product
launch stopped the show.
Commodore hit back, but
was beaten for panache,
scope, and sheer nerve. The
rest were nowhere.

The Atari slogan at Las
Vegas was 'Power without
the Price’. When the dust
settles and the machines get
the chance to prove
themselves, we'll know
about the power; but the

descendants of the 800XL;
the ST twins break new
ground for Atari with
Motorola 68000 processors.
For good measure there
were also new peripherals
and some startling software.

From the bottom: the
65XE is an BOOXL with a
face-lift, but the differences
aren't all superficial. The XE
range has rejigged circuitry,
with the result that they are
visibly faster than the
800XL and reputedly more
reliable. The 65XE will cost
about $120 in the US.

The 65XEM adds a music
synthesiser to the basic

Australian Personal Computer Page 5




design — its price will be
under $US160. The 65XEP
is a luggable version of the
65XE, with a built-in 3.5in
floppy drive and a 5in mono-
chrome monitor, for about
$US400.

At the top of the XE range
is the 130XE, with 128k to
the 64k of the others. This
machine will reach US shops
later this year with a price
tag of about $US200. Like
the others, it's driven by a
6502 with a new version of
Atari DOS. Owners of the
800XL are promised an
upgrade from their DOS 3.0
to the new version, and Atari
is claiming compatibility with
all 800XL software for the
new systems.

The XE range looked good
in its own right, but it turned
out to be just an appetiser
before the main course —
the 130ST and the 520ST.
Both machines run a 68000
processor with a proprietary
operating system that is still
called TOS (Tramiel
Operating System). Anybody
who thought that this might
be a temporary name while
something more suitable
was devised looks like being
disappointed. Tramiel seems
to be making a bid for
immortality in more ways
than one.

TOS incorporates Digital
Research’s GEM. That
means mice, windows,
icons, handsome graphics,
the whole Macintosh kit and
caboodle. Wags around Las
Vegas were calling the
machines Jackintoshes.

With 128k and 512k they
will cost $US399 and
$US699 respectively,

Apple executives will find
it hard to hide the lump in
their throats and IBM will
refuse to comment, since it
never acknowledges com-
petition.

The crucial feature will be
software. Atari demonstrated
an impressive package called
Infinity on the XE range, but
applications for the STs will
depend on how well soft-
ware suppliers respond to
TOS. Infinity is a combina-
tion of soreadsheet, word
processor and relational
database with on-line help,

windows, and a shared com-
mand structure, described
by an observer as ‘jazzy’.

GEM (and CP/M-68k) are
implemented in ROM on the
STs, but for old time's sake
Tramiel also launched a disk
drive. Like everything else,
its price is breathtaking —
500k on a 3.5in drive for
$US100. It can be hooked
up to any of the new sys-
tems, EX and ST alike. A
3.5in hard disk is due to
follow shortly, offering
10Mb. Shell-shocked indus-
try analysts wouldn’t specu-
late on what the price tag on
10Mb might be.

Atari demonstrated a trio
of printers in the $US50 to
$US100 range. There was a
thermal colour printer, an
impact dot-matrix unit, and a
daisywheel. The company
said that these devices were
compatible with current
Apple and IBM machines,
and you got the impression
that Atari was on the offen-
sive even here.

The other 1,399 or so
exhibitors could only look on
in awe. Atari's new systems
should start appearing in the
US in the spring. But Com-
modore clawed back some
of the attention with a cou-
ple of releases of its own. At
any normal show it might
have made the headlines.

The C128 proved to look
completely unlike any pre-
vious Commodore system,
and the company has broken
with another tradition by
making it compatible with
the 64. But, elegant as it
was, it paled beside the
clumsily named Commodore
LCD.

This is a portable in the
tradition of the Tandy Model
100: it tips the scales at
3lbs,carries 32k of RAM,
and has basic business
software built-in. The LCD
name refers, of course, to its
screen, an 80 by 32 display.
Power is from standard bat-
teries or, through an adaptor
cord, from the mains. It is
expected to cost about
$US500.

The C128 appeared with a
trim half-height 360k disk
drive, and the layout on
Commodore’s vast display

area was calculated to
appeal to business users as
well as home micro fans.
The system has the dimen-
sions of an Apple llc, and a
keyboard with clusters of
keys all over the place.

Will the C128 put pre-
ssure on the Plus/47? Its
price is likely to be about
$US250; its 128k can be
built up to 512k and it holds
out the rather vague promise
of ‘CP/M- compatibility’. In
any other context this would
look very attractive; but at
CES, with Atari running
amok, the Plus/4 looks
irrelevant.

Commodore might have
stolen some of Atari's thun-
der if it could have

Atari 130ST — what price a tatty old Mac with this on the way?

demonstrated the Amiga
machine — or it might have
risked having the system
submerged before it has a
chance to make an impact.

In the world’'s most
famous gambling city Jack
Tramiel was in his element.
The most awe-inspiring fea-
ture of Atari's performance
at CES is that the new
machines are the first to be
released under his
leadership — it was far from
being the last desperate
throw of a cornered man.
There are more on the way:
32-bit systems due to be
demonstrated in a few
months.

Commodore’s 128 plus business additions — a Plus/4 killer?
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According to Tramiel, he
spent a lot of last year tour-
ing Atari's manufacturing
plants and building up
capacity. If the market res-
ponds to his new machines
in the way you'd expect, the
company will need every last
inch of production line to
meet demand.

Unix on thin
ice

“If IBM continues to back
MS-DOS as its primary
operating system, and if that
operating system is
enhanced to gradually
include a sophisticated
degree of multi-tasking, then
that'll be the end of Unix, at
least as far as the PC world
is concerned,”

commented a pundit in Los
Angeles recently.

The pundit is my old
friend David Ferris, head of
Ferrin, a company which
trains corporate users of
microcomputers and advises
on selection of hardware and
software. And apart from his
split infinitive (a grammatical
term from a few decades
ago) | couldn’t have put it
better myself.

Ferris and his colleagues
do believe that there is a
major requirement for “a
good standard multi-tasking
operating system for per-
sonal computers.” They
don’t think Unix is the one.

To cap it all, the firm is
unimpressed by the Unix
ability to put several users
on one PC (“Just a waste of
time,” they said) and is
warning corporate clients to
steer clear of Unix for
software reasons, too. “The
software for business use
just isn't good enough,” said
Ferris.

Guy Kewney

When at first
you don't
succeed

Now that Coleco has killed

off its Adam microcomputer,
we will never know whether
it failed because the design
didn't appeal to enough
people or because they
never managed to build any
that worked.

However, the company
(now concentrating on
cabbage patch dolls) does
still have a computer
product up its sleeve — a
phone which runs Apple I
software.

The plan is to sell this for
$750, but the plan isn't
Coleco’'s. That company
hopes to find a sucker —
sorry, buyer — to take over
the design.

Guy Kewney

Sending the
MSX menace
acking

y Serge Po weﬂ in Japan

Japan over Christmas and
the New Year should be a
home computer owner's
dream: most companies
shut down from noon on
December 28, not to open
again until January 4. This
year my company extended
that to January 7, thereby
providing an abundance of
time for personal computing.
So why is it that | feel I'd
rather have gone to the
office?

The reason is MSX, which
has invaded my home. Yes,

we're a two-computer family,

and if my experience is any-
thing to go by, there should
be an adventure game on
the pitfalls of introducing a
games-type computer into
the home.

In Japan at the moment
there are two classes of
citizen: the proud, patriotic,
upstanding type who buys
an MSX micro and glories in
it; and the neo-Luddite who
skulks in dark corners avoid-
ing the ladies who press
white feathers into his
clammy palms. Under these
circumstances | hardly had a
choice.

You may have read that
MSX isn't going down too

NEWSPRINT

well in its native land, but
like everything else you read
in the papers (well, almost
everything — we still strive
for excellence in some quar-
ters), you ought to take this

with a pinch of salt. From all
appearances MSX is gather-
ing strength all the time, and
there is excited talk of MSX
Il, which is supposed to be
just around the corner.

Meanwhile the prices are
attractive and they're becom-
ing more so all the time.
There is an element of the
pools about all this, or, to
borrow a slogan from the
national Australian lottery,
“You're got to be in it to win
it'.

There is a standing rule
here that my kids can watch
television for 30 minutes of
their choice every day. If my
wife wants to watch some-
thing, they're welcome to
join her. In some mysterious
fashion, they have worked
out a schedule of programs
they've all agreed to watch,
but when my daughter
missed her favourite show
because her eldest brother
had the MSX machine linked
to the set, the entente
cordiale became the enfant
terrible. | don’t know where
she learned the language
she used, but MSX gained
another enemy in the house.

Then my wife got involved
with a game called Clapton
I (nothing to do with the
cream of blues guitarists).
It's my solemn belief that
nothing should come be-
tween a man and a hot cup
of tea — now it seems that

my demure Japanese wife
would rather blast objects in
space than put the kettle on
to boil.

And naturally, as I'd
expected, my seven-year-old
son takes great delight in
embarrassing me at a game
called Pair-Pair, in which
the object is to match hid-
den pairs of fruit, vegetables
and animals while avoiding
being gobbled up by little
black things that wander
about the screen. Not only
has he managed to
embarrass me in front of his
friends, but on one occasion

in front of mine.

In desperation | turned to
my own machine for the
companionship and solace
that old friends are said to
offer. Ha! A simple act like
updating my mailing list on
dBase Il turned into an act
of contrition, with a dozen or
so letters aimed at various
destinations around the
globe. Looking on the bright
side, I'd again managed to
avoid writing the accounts
receivable and invoicing pro-
gram I'd been meaning to
set up to keep track of my
free-lance work. _

Not that | get to do too
much of that I'm the only
writer at the office with a
word processor at home, so
guess who got to bring
home an urgent project
Working at the office with
only the telephone for
interruptions is one thing,
but working at home with
three children, a wife, and an
MSX computer with ear-
shattering sound effects,
each trying to outdo the
other, is a situation no writer
should have to endure.

So | didn’t. For all their
faults, MSX systems are
lightweight and compact.
They pack easily into the
boot of a car, and hook up
just as easily to grand-
parents’ television as they da
to chez Powell.

So it was with great
pleasure that | stood in the
driveway waving goodbye to
my wife and kids as they
headed off in the direction of
the grandparents. | must
confess | even uttered a
slightly vindictive chortle as |
remembered that the most
audible irritant among the
accompanying ROM packs
had been a Christmas pre-
sent from their grandfather.

Until | remembered that,
although it does many
things well, I've yet to figure
out how to teach my trusty
NEC to make a proper cup
of tea. Naturally | blame that
on MSX as well — wouldn't
you?

Still in flight

Eagle has side-stepped the
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..other computers cringe

PortaPak comes with its sleeves rolled up. It was
designed in Australia to get the most work done in the
least time and at the lowest price.

If you want results, sheer computing power, trouble
free performance, then PortaPak is the only choice.

If you want prestige, if you need to stroke your
corporate ego, we suggest you buy something else.
Something that costs more, isn't as powerful but has a
lot of “image.”

Put PortaPak up against imported machines costing
$5000, $6000 even $7000. The other machines cringe
with embarrassment.

PortaPak has 800K of formatted space on each disk
drive. The expensive machines which boast about hav-
ing 360K suddenly look rather silly, With PortaPak
you'll be able to handle much bigger data files and
have far more programs on hand without having to
fiddle around changing disks.

Reliability is often thought of in terms of machine
breakdowns. Nowadays, the big problem isn't with
breakdowns it’s with hangups - when your machine
turns out to be incompatible with your software. This
is an enormous, widespread problem.

It's why we teamed up with Australia’s software
geniuses - Software Source Pty Lid, the top suppliers
of business and professional programs in the country.
First, they specially customized PortaPak's operating
system so it works with exceptional speed and
simplicity.

Then they customized all their CP/M products to
run perfectly on the PortaPak - products like dBASE II,
SuperCalc, all the major languages, accounting

Radically different, distinctly Australian design
using industry standard software.

Tivo one-megabyle disk drives - lotal formatted
capacily = 1.6Mb.

ZB0B processor running al
stx megabertz.

For the name of your nearest PortaPak dealer contact:
The Portable Computer Co.

80 Beauchamp Rd, Matraville, 2036.

Phone (02) 6& 4877. Telex AAT1063

“See Australian Personal Computer, Feb., 1984
**5ee Australian Micro Computerworld, Nov., 1983,

systems, etc. Most importantly, they stake their
reputation that all these products will work without
hitches. No other computer in Australia can offer this
total software support.

As for electrical and mechanical reliability, look
inside a PortaPak. There's a striking difference. The
PortaPak is completely modular. We didn't scrimp by
putting all the circuits on one board. We use three.
Servicing is simpler, quicker and cheaper. It's why the
leading national computer service company, TCG Pty
Ltd, is pleased to offer a 12 month service contract on
PortaPak in all capial cities.

Take an extra close look at the Canon disk drives. If
Rolls-Royce built computers, they'd use Canon drives.
See the massive head protection shield? Hear the way
the heads lock away every time they deselect? The
designers had an unusual attitude to reliability -
fanatical.

Now carry out some speed tests. On a standard
benchmark test using BASIC routines®, the timings are:
PortaPak 12.9 seconds, 1BM PC 16.4 seconds, NEC APC
19.7 seconds and Sirius 16.4 seconds. Using a standard
dBASE Il routine®*, the timings are: PortaPak 8
minutes 11 seconds, IBM PC 11m 52s, Sirius 17m 9s
and NEC APC 19m 16s.

The expensive imports really cringe at this because
they make so much of being **16-bit”" machines.
PortaPak is an 8-bit machine and proud of it. Not only
is an 8-bit machine inherently better suited to jobs like
word processing, accounting, spreadsheets, etc, but the
6MHz clock rate ensures it can run rings around the
others even in complicated mathematical tasks.

Now to really rub it in, look at PortaPak's stunning
additional features:
* Compact portability. It needs only half the desk space
of its nearest rival. It goes with you on business trips,
at night, on the weekend. /n one band, you bold the
concentraled working power of an entire office.
*® 9.inch screen, 80-characters wide but with 35 lines
instead of 24. You see more of your work and the
characters are the normal shape - not elongated. Much
more readable.
* 640 x 304 high resolution, dot addressable graphics.
® Free software including Spellbinder word processing
and office management system (the most powerful
available), EBASIC compiler, MENU to make life easy
for new users, MODEM for telephone communications,
and Speed Print which lets you continue working
while you're printing.
¢ Universal terminal emulation lets your PortaPak
mimic the screen handling of other computers and run
the programs installed for them. Your PortaPak can act
as a terminal for any computer you care to name.
* Ability 1o read and write to other 5.25-inch disk
formats - e.g. Kaypro and Obsorne. Lets you exchange
software directly with owners of different computers.
¢ User definable character set lets you work with
foreign alphabets, scientific symbols, etc.
¢ Five input/output ports for connecting to printers,
modems, etc.
® Wide range of peripherals including 5 and 10 Mbyte
hard disks, built-in world modem, RAM drive, EPROM
programmer, A/D converter, etc.

9-inch screen, 80 characters by 35 lines
640 x 304 grapbics.

Intelligent, capacitive, spill-proof
keyboard.

Entire system including software and sales tax -

only $3,555!
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By cutting out
this page now,
youll cut all

the dead wood
out,of your

PCmarketin 8b.

An audience of 27,000 business and professional personal
computer prospects is a sales opportunity I can't afford to miss —
especially when all my major competitors are there in force.

With Australian Exhibition Services' record of four highly
acclaimed PC Shows in Sydney and Melbourne and the editorial backing
of Australian Personal Computer magazine, Melbourne’s PC85 is a
marketing ‘must’

Please send me everything I need to know about PC85, including
a colour brochure outlining space rates and details of services provided.

[ also understand that my name on this coupon does not represent a
commitment on my part.

To: Australian Exhibition Services Pty Ltd,

Suite 3.3 Illoura Plaza 424 St Kilda Road Melbourne Victoria 3004
Telex AA39329 Telephone (03) 2674500

Please print in block capitals:

Company
Address. :

: = Postcode
Contact : Title
Telephone i Telex
General description of products
to be exhibited

Box Archer Emery AES426
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threat of Chapter XI bank-
ruptcy in America, by
rescheduling its debts.

The company’s imitation
IBM micros have never quite
recovered from the blow of a
lawsuit from IBM over the
close similarity of its internal
software to IBM's own, and
from a year ago, when it was
the darling of American jour-
nalists, to today, is a big, big
gap.

The plans for the future
money-making apparently
centre on “vertical markets”
and overseas sales.

A bottomless

L]
pit
At last, | have seen a com-
puter downloading
software from a video disk.

It is the new MSX design
from JVC, linked into the
VHD disk system, and likely
to hit the market later this
year —much later.

The idea is that you can
mix the picture from your
computer with the picture
from the disk player, and can
decide which file sequences
to show under software
control.

It looks like a first step,
though.

The demonstration games
shown to me included the
predictable car-racing game,
where the picture switches
from one lane of a motorway
to another as you twitch the
joystick. The computer
makes it more entertaining
by dumping oil barrels into
your path.

But the loading of soft-
ware seems to have been
designed by a contemplative
monk.

Data for the computer is
stored on the videodisk —
how, the executives weren't
too sure. But it comes off
the videodisk at the blinding
speed of around 2400 baud.

Ah, well, back to the draw-
ing board. With something
like four gigabytes of data
possible on the disk, it
would take around 5,000
hours (about seven months)
to read the whole disk, at
that rate — so you can see

that this is not a computer
peripheral.

The interesting feature of
the machine was not its data
rate, however, but the
games.

Apart from the racing
game, most of the demo
games involved audience
participation, and an expert
book-keeper.

Executives told us that
Japanese players love to sit
round the screen, watching a
fruit machine rolling. The
audience watches the screen
until the fruit is just about to
settle, and then they have
bets among themselves.

Alternatively, they watch a
young man with a mis-
chievous disposition walking
through the changing rooms
of a sauna/swimming pool,
noticing a shapely pair of
legs under one of the
shower doors. As he opens
the door, the action freezes,
and the computer makes
random jumps — either to
an angry young man, or to
an embarrassed young lady
— after everybody has
placed their bets.

My favourite, by far, was
the one showing three of
those weird aliens from the
Star Wars bar, all drinking in
a Tokyo hotel. One gets up
to visit the toilet, and stops
between the two doors.

Which door will it go
through — the Gents? Or the
Ladies? Place your bets!
Guy Kewney

Coleco calls it
quits on
computerland

Ten green bottles standing
on the wall . . . and what do
you know, another green
bottle has accidentally fallen.
Coleco is the latest casual-
ty. It looks as if all the king's
horses and all the king's
men would have their work
cut out putting the Adam
together again. Coleco has
abandoned the home com-
puter market, selling its
stock off to an optimistic
retail chain and turning its

NEWSPRINT

attention to the low-tech
business of toys.

In Coleco’s case it seems
that pride came before a fall.
The Adam emerged in a
blaze of publicity in mid-
1983 and Coleco announ-
ced that it would have
500,000 on the streets by
Christmas. In the event it
shipped fewer than
100,000 and lost the sym-
pathy of some important
friends in the process.

The biggest boost the
machine received in its short
career came just after its
first Christmas. Coleco
signed a deal with
Honeywell through which
the big computer manufac-
turer would offer a national
service network for Adam
owners. lronically, even this
rebounded on the luckless
Coleco by drawing attention
to the question of reliability.

In quick succession the
large retailer JC Penney can-
celled its orders for Adams
because the machine failed
to meet its quality standards
and Consumer Reports
magazine refused to rate the
Adam because, it said, none
of the four early production
models it had seen could be
coaxed into action.
Encouraging comments from
Honeywell executives
weren't enough to allay
public suspicion.

The history of the Adam's
fretful progress towards the
shops was a story of nag-
ging problems and
increasingly weighty doubts.
The machine promised
much, but by the time it was

delivered a large credibility
gap had opened. The writing
was on the wall before it
arrived in Australia, and the
Adam never made a signifi-
cant impact

There are several strange
features in this tale of
failure. The Adam wasn't a
straighiforward home com-
puter — with a built-in

daisywheel printer and a
pioneering form of high-
speed drive, it offered very
much more than the average
box But it wasn't a
straightforward business
computer either — there

were question marks against
the reliability and durability
of the hardware and against
the quality of some of the
software. Nor, in its initial
form, did it have CP/M.

On the face of it, the
Adam fell between two
stools. Perhaps it was before
its time — as a home micro
with the potential for serious
applications it was a clear
forerunner of such machines
as the Plus/4, and other
systems that will emerge
during the year as the
manufacturers try to per-
suade us that micro-
computers have to develop
beyond games to survive.

So will Commodore etc
read the news of the Adam'’s
expulsion from the garden
with the feeling that some-
body’s walking over their
graves? It isn't likely. They
will console themselves with
the thought that Coleco
wasn’'t equipped to enter the
home micro market in the
first place and that it made
mistakes that old hands
wouldn’t make. They may
even gloat at the fact that
another loud-mouthed com-
petitor has got his come-
uppance.

But Coleco's last words on
the Adam are relevant to
micro producers all over the
globe. ‘Rapidly changing
consumer preferences, fre-
quent technological develop-
ments, overproduction and
significant and continuing
price-cutting have created an
unusually volatile business
market which is likely to
continue for the near future’,
the company says. This
mouthful means that times
are hard for micro makers,
and they're not going to get
any easier for a while.
Coleco, famous for the
highly profitable Cabbage
Patch Dolls, is turning to
toys.

Toys are exactly what
most of the present crop of
micro manufacturers, the
remaining green bottles on
the wall, are trying to get
away from. The image of the
home micro as a toy is one
that doesn't satisfy them.
But the failure of the Coleco
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Poly Windows DESK

The New Standard for Desktop Ultilities

Replace this. With this.  Instantly!

Desktop productivity

in a single keystroke
even while running
another program!

1" Iﬂ.,ﬁfﬁ;ﬁ ' *'_' M) Finally, a software package that makes

your IBM PC or true compatible as useful
as you thought it should be.

PolyWindows Desk™ lets you instantly
call up essential desktop tools without hav-
ing to exit the program you are running or
swap disks. Another keystroke takes you
back to your program right where you
left off.

Your numeric keypad can now become
a full-featured calculator or printing
calcuiator.

You can create your own small scale
data base and replace your manual
Rolodex® with a Filedex system that has

St b e e an unlimited number of “cards.”
12 Lch i 1h Mo 3 To help you manage your day, week,
[Esaa——— month and long-term projects, PolyWin-
dows Desk has a monthly calendar, an
alarm clock and daily appointment books.

And for the memos, letters and “to do”
lists you write every day you can call up
one or more “memo windows" with a
built-in full-featured editor.

You can assign functions to specific
keys using PolyKey," a keyboard enhan-

WO LI PNGE 1 LI 1N (34 1) cement program that rivals all the hlgh'
fert ; priced keyboard utilities. This feature alone

i justifies the price of PolyWindows Desk.

You can designate the size of each win-
dow and, with a color monitor, change the
colors of windows and information within
the windows. Pull-down menus give you
the ease of a Macintosh™ without a
mouse. You can even call up all these
tools at once using PolyWindows, the most
flexible, friendly windows yet! Plus, Poly-
Windows lets you include custom func-
tions and is expandable for future utility

Filedex Over WordStar modules. PolyWindows even includes
PolyWindows works with PolyGames for a quick diversion.
a monochrome or color monitor At only $125 PolyWindows gives

you the office of the future today

L IIOHG]O BANKCARD

VISA
LOGO Computer Centre
305 Henry Lawson Business Centre, Birkenhead Point. AMERICAN EXPRESS

PO Box 389, Drummoyne. NSW 2047
SUPPLIERS OF DIGITAL, NCR, SIGMA DATA, LOGITEC and EXECUTIVE PORTABLE COMPUTERS, COMPUTER FURNITURE AND COMPUTER SOFTWARE

(02) 819 6811
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If you missed our 80% off sale and pre
Christmas auction make sure you cash in on
these super saving specials before stocks

disappear.

Elut

Dss top Plan Il
rypt of Meda

Ths Inl:led|ble Jack

O'Rileys Mine

Mouskattack

Wizadry Il

Maling Zone

Shaft Raider

Zenith

Conquerlng Worrds

FF I'Ia|

Dragons Keap

Reach fCII' the Stars

Crossfire

How lo use the
ppla lle

Paddles, Apple

Commedare

Price

Time Money Manager $29.95

How to operate C64

Bumblebee

In the Chips

Juice

6502 Prof. Dev.
System

Easy Mail

Zork N

Songwriter

Drol

Wall Street

Underworld of Run

Critical Mass

The C-84 Connection

Fast Eddie

Type Attack

Micro Fun

Snake Byte

Stack Lightpen &
Software

Commaodore Program
Book

C-64 user's
Encyclopedia

Commodore 64

PRINTERS

Star Gemini 10X

Uchida Daisywheel (ser)

Logitec 5002 LQM
NEC Spinwriter 2000

$399
$550
$439
$1100

$24.95
$24.95
$19.95
$19.95

$19.95
.00

IBM Price
How to operate your
1BM PC $40.00

How to operate your
Computer under

Upser Reache mpsna -
r Reacnes ol i

Master $40.00
£0.00
§1995
51995
$139.00

aste

Graphics Magician
Jabbertalky
Curse of Ra
Visiword )
Visispell )
Teach yoursell

Multimate
Teach yoursel!

DBase |l
Visischedule
Visitrend/Plot
Visicalc
Desktop/Plan

M‘gonnulmn

Snack Attack
TavaPC
99.4% compalible

PERIPHERALS

Kaga 1201 Green Monitor
Kaga 1203 Amber Monitor $199
Sinclair Spectrum

Microdrive

$179

ZX-1 Interface

Sinclair QL: Call

NEW S

xa\ly co
9 Japa

a‘l\b\e

c-64 :
\ Dl
Disk
*500 np

Logftec

Co,
dr”;es uter 25

Seﬂ'af 1 P

3299

mparib;e
» twin
allg] oeSe:
el port

Ur Japan,
ral

MEMOTECH
MTX 500

includes 5 free games

$499

includes: numeric keypad, parallel port, colour,

uses any cassette

Computer of the Year in UK 1984

Order on: (02) 467 1933

Bankcard, Mastercard, Visa
Address: 1/303 Pacific Highway, Lindfield 2070

WE'LL BEAT ANYBODY'S PRICES — CALL US
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The product will make a
lot of difference to the Mac.

With Symphony, the
change from 1-2-3 to the
new product was not clear-
cut enough for many com-
mentators. All they saw was
the complexity, and won-
dered aloud whether any-
body would buy it. To the
users, however, the
additional database
capabilities, plus the comms
function, was enough to
justify the switch.

With Mac, however, there
isn't a 1-2-3 product to
compare it with, and users
of the computer will com-
pare its five functions with
separate spreadsheet, word
processor, and so on.

To Mac users, no more
need be said.

Those of us who know
(and love) the machine are
still driven mad by the
thoughtful, painstaking, nit-
picking and endless way it
refuses to be hurried while
sorting out its disk drives.
To switch from one applica-
tion to another can take as
little as half a minute, or as
much as a minute and a half,
if there are complex files to
open and close.

The prospect of being able
to switch from editing a
letter, into sending an elec-
tronic mail version of that
letter, into storing the reply
in the database, into getting
on with the spreadsheet
work for which you stopped
to write the letter in the first
place — well, it's like magic.

Or at least, it will be, if
Jazz lives up to its promise.

One question which is
being asked a lot is simply:
will it sell? And more
specifically, will it sell better
than Symphony?

The Symphony problem is
largely in the mind. There
are those who think that
_Symphony requires a degree
in computer science to
understand. And there are
those who mutter, darkly,
that it has “flopped™.

It is always possible that
Lotus executives tell me fibs
from time to time, but |
haven’t caught them at it
yet.and they claim that, in
Australia, Symphony sales

are running at around half
the rate of 1-2-3 sales.

That, however, is not as
bad (from Symphony's point
of view) as it may seem at
first. This is because of the
number of IBM PC lookalike
sales and the fact that
Symphony is not yet avail-
able for most lookalikes.
Lotus 1-2-3, however, is. So
a large proportion of 1-2-3
sales are for the lookalikes,
and very very few of the
Symphony sales will run on
them.

As to whether Jazz will
sell, | feel very happy stick-
ing my neck out and saying
“yes, very well indeed.”
Guy Kewney

Algorithmic
breakthroughs

Theoretical physicists tell us
that if you set off travelling
in a straight line you'd even-
tually, after circumnavigating
both the known and
unknown universes (and
perhaps a few more
besides?), end up back
where you started through a
quirk of nature called the
curvature-of-space-time — or
something equally incom-
prehensible to lesser mortals
still grappling with the
mathematical complexities of
converting miles into
kilometres and pounds into
kilograms.

Fear not, there's no need
to go off the planet to
experience the feeling that, if
things go on long enough,
they will end up back where
they started. This was
brought home to me recen-
tly by a couple of articles in
the computer press.

The first concerns an
algorithm — those things
that run around inside com-
puter programs doing lots of
good work until killed by
some nasty bug. If you think
they seem rather mundane,
well not this one.

Dreamed up by a boffin at
Bell labs, to which company
we owe one or two useful
devices like the transistor,
it's apparently all set to turn
the computer industry on its




Sample package

$25 00

KNOWLEDGE

FREE WITH YOUR SUBSCRIPTION TO
AUSTRALIAN PERSONAL COMPUTER

Feature for feature, Knowledge Man
shows the power of its mainframe
design . . . far more flexible and
versatile than any other data base
program on the market. — Infoworld.

KNOWLEDGE

AVAILABLE FOR

PCDOS; MSDOS; DEC
RAINBOW CPM86;
VICTOR/SIRIUS; CPM/86
8"; HP 150"

"({DEMO NOT YET AVAILABLE)

THE KNOWLEDGE MAN
FAMILY OF OPTIONS

— K-PAINT — Forms Painter
— K-TEXT — Text Processor
— K-GRAPH* — Graphics
— K-MOUSE — Mouse Activity
— DISCOVERING
KNOWLEDGE MAN — Tutorial
— K-UPDATE — Update Policy
— K-REPORTt — Report Generator
— K-LAN — Lan Version

REBATE OF $25 WHEN
YOU PURCHASE A FULL
S YS TE M (Keep your receipt)

* K-GRAPH — Available for IBM PC, XT or
compatibie; HP 150; soon TI Professional.
1 K-REPORT — Available soon.

r __________________ r S S SN S SN SN SN N I N N S — - - 1
l YES PLEASE. | WOULD LIKE TO SAMPLE KNOWLEDGE MAN. l
I O PcDOS | enclose [J Cheque [J Bankcard [J Mastercard l
I 00 MSDOS. DS/DD Card Mo .o PN A R |
I [0 DEC RAINBOW CPM86 Eor

O cpmse 8" !
I [ VICTOR-SIRIUS O Subscription to APC (includes Knowledge Man sample disk |
| set). $37.50 includes P&P. I
I MY COMPUTIR IS oo i e s i v O Knowledge Man sample disk set. $25.00 includes P&P. I
[ MYOPSYSTEMIS ..o s I
| comsanv. | sewro DATA BASE MANAGEMENT SERVICES |
| ADDRESS: ...l 6/83 GLEN EIRA ROAD, RIPPONLEA 1
[ oot VICTORIA 3183. (03) 523 5947 |

PICODE: ..o, TEL (oo P AUSTRALIAN DISTRIBUTOR
L L& N & __§ __§ _ & __§N ] [_ ______________________________ J
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ear and is such a hot num-
ber that Bell's legal eagles
are busy wrestling with the
thorny issue of whether or
not an algorithm is
patentable.

What's so good about this
one? Well apparently it can
greatly increase a com-
puter’'s capacity to solve
linear programming pro-
blems — things with heaps
of variables like airlines’
crew scheduling programs.
Bell's explanation of how it
works boggles my mind as

| NEWSPRINT |

much as the idea of curved-
space-time. So | won't try to
repeat it. Suffice to say it's a
wonderful little beast and
Bell Labs is pretty thrilled
about it. There is, however,
just one snag — it can chew
around such enormous
amounts of information that
to make full use of it a pro-
gram might need droves of
keyboard operators typing
furiously just to keep it fed
with data.

When computers first
started becoming widely

and Wide

- . -~ s “‘\-‘ -
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for revision and printout.

PHM

® Faster Than a Speeding Pen
©® More Powerful
Than an Electric Typewriter
® Able to Leap Tall Letters
g\ Reports

S

g :"-q.__

Yes when you learn Microwriter (in less than an
hour) you'll throw away that old fashioned pen and
paper forever. Never again will you need fo
laboriously key in that hand written copy. Just write
it all on your Microwriter (much faster than pen and
paper) and later plug into your computer or printer

LOOK! LOOK! ITS MICROWRITER, THE MOST

POWERFUL WORD PROCESSOR YOU CAN
HOLD IN YOUR HAND. $595. for limited time.

Call now for your nearest Microwriter dealer.

microvEIriterD

Syd. 977 6600 Bris. 394 2388 Perth. 444 0233

0oUO

used in the commercial
world it became something
of a cliche how one com-
puter could do the work of
hundreds of clerks. Now, it
seems we might need hun-
dreds of clerks to do the
work of one computer.

Of course one way to get
around the problem of feed-
ing the gargantuan
appetite of Bell's new
algorithm would be to come
up with something to
replace that antiquated input
device, the qwerty keyboard.
People have, of course, been
raving about the Dvorak
keyboard for ages, but it
hasn’t really caught on yet.
Why not take things a step
further? Why have about 50
keys when we've only got
ten fingers — the more keys
there are the easier it is to
miss the right one. The
answer's historical: one key
for each letter (or two) on a
mechanical typewriter.

A little gadget called the
microwriter seems to me to
be a step in the right direc-
tion — it has only six but-
tons which are pressed in
different combinations. My
maths may not reach the
heady heights of space-time-
curvature or linear program-
ming but | can work out that
six buttons will give you
sixty four combinations and
only your thumb has to
change buttons.

However, such gadgetry
pales into insignificance
against voice recognition;
just talk your input at the
computer. IBM's got an
experimental system to do
this and apparently a voice
recognition phone was
recently demonstrated in the
US which lets you dial up
your home and issue orders
to turn on the microwave
and similar trivial tasks.

Why stop there? We've
already got voice synthesis;
Telecom has just brought
out its ComputerPhone. Put
these together, add voice
recognition and let your
imagination take off . . . You
could personalise your
answering service by having
the ComputerPhone identify
the caller and play back an
appropriate message.

The caller could talk in his
number and when you want
to call him back the
ComputerPhone could do it
automatically.

It would be useful in very
noisy environments, or for
the deaf, incoming speech
could be displayed on the
screen.

The possibilities must be
endless.

The second example con-
cerns the ubiquitous
spreadsheet which helped to
start the microcomputer
revolution. Electronic
spreadsheets didn't originate
with the PC, they just
became easier to use and
much more accessible than
spreadsheet programs on
big systems. So what's hap-
pened now? As you may
have guessed, someone’s
made a mainframe
spreadsheet that looks to the
user just like the ones that
run on his PC.

Chris Kirkby

North Star
bounces back

In March last year, when
IBM announced its XT,
North Star's sales growth
stopped abruptly. “In a
nightmarish period of 30
days, our sales dropped
30%", recalls Charles Grant,
a computer scientist and co-
founder of North Star. IBM's
XT competed head-on with
North Star's main product in
the small business market.

Within ten months,
after a furious product
development effort, North
Star unveiled a new system
which it says will beat IBM
at its own game. The new
product, Dimension, is said
to run software
designed for the IBM PC,
but unlike the PC, it can
accommodate up to 12
users. Additionally North
Star says most IBM PC
hardware add-ins will also
run, but with minor software
maodification.

Standard 3-Com network-
ing protocols are employed
by the Dimension’s operat-
ing system to provide file
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If you've just spent a
packeton a
etter-quality printer,
get your hanky out,

You're about to discover an extraordinary new range of dot-matrix, near
letter-quality printers that cost only a fraction of what you would have expected to have
to pay in the past.

It's the EPSON® “Plus” series. The EPSON FX-100+ and the FX-80+

Their print quality is superb. They will print near letter-quality pages,
quick drafts, even complex graphics, with a definition that’s seldom equalled in any
price range. And you can vary between different typestyles.

Their speed has been enhanced, not by increasing the number of characters
per second (in this case, up to 160 cps), but by speeding the rate of paper throughput.

The result is an effective overall speed which rivals that of printers
costing much more.

As well, the EPSON “Plus” range of printers have provision for optional

| cut sheet feeders, will suit all popular brands of
computers, and feature optional serial and intelligent
IEEE 488 standard interfaces.

If you've just spent a packet on a letter-
quality, dot-matrix printer, you won’t want to read
this — but there’s just been a new standard set in

inexpensive printing.
The EPSON FX-100+ and the FX-80+.

EPSON
AUSTRALIA

PTY LTD

The Secret of Success.

= Regiaered Toademark of Epuon Corporanen, Japan

EPSON

Epson Australia Unit 3. 17 Rodborough Road, Frenchs Fe . NSW 4525222, Suire 30, 101 Wickham Terrace, Brisbane, QLD B32 5400. Level 3, 541 Blackburn Road. Waverley Square, Mount Waverley, VIC 5436455,
EPS0011
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Hitachi have cut the price of their breed." The RGB
MBE 16002 personal computer by colour monitor

$2,000. So now there is noreasonfo  he said had “the best resolution | have
compromise on quality when

choosing a computer for your

home or business. The Hitachi o

“Success" offers you features o TJ
like.. L ECEEEL R
State of the art hardware ) ;Al-‘f;i-‘;[-“; sllelile -’—IAJ—-_F‘ EEEEe
Gareth Powell of “The Weekend ~ 'r =|"-vl“lT-l-Tl“rluT--l'TrlTl-":l“l = LIS
Australian® described the Success | ™= -0 — - T Rl

as “a leading example of the new | B

seen on a personal computer.™
Compare it with any other personal
computer. We think you will agree.
All the software you could need.
Your Hitachi dealer is willing fo
help you get started with greatly
reduced prices on any of the
following soft-ware when

bundled with the Success. You

can run LOTUS 123; Multimate;



Wordstar 3.3; D Base Il or lll;
Attache Accounting Sofiware,

and many more.

Huge resources behind you

The Hitachi Corporation’s sales for
last year were in excess of 19 Billion
U.S. Dollars. In short, they have the
resources, the technology, and the
financial stability fo be around for a
very long fime.

(R LT
[] r‘[ [J"’r’“‘lﬂ‘”‘f"r‘l’l’i’!’I‘|‘.."|'!"|.'., \
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Specifications

The Hitachi 16002 comes

with 128K bytes of user

RAM (expandable fo
384K); dual 5" DS/DD Disk Drives;
new IBM graphics card; 16 bit CPU;
High resolution colour monitor; MS
Dos and Basic.

e o
g

COMPUTER CENTER

285 Thomas Street, Dandenong 3175
Phone (03] 7912800

B HITACHI MBE-1600%2

Why invest in anything else?

With this sort of value for money you
should ring your nearest Hitachi

dealer now and let them tell you how
Hitachi can help you, your family, and
your business fo success. Hitachi Success.

riged Hitachi Dealers

ﬁ‘ﬂ?i aum'l(l] |I.!nterpr?ses

&tﬂ?] 267 7747
QLD Software 80

07) 369 6888
S.A: etropole (08) 223 5538
W.A: Office Update

(09) 367 5880
Dealer enquiries 2plll:m! 3
I.L.C. Systems (02) 957 5252



and record locking facilities.
Each user has an 8088 cpu
and a minimum of 128k of
RAM.

A typical system of 12
users with a 15Mb hard
disk costs around $3,500
per user excluding sales tax.
Call (03) 792 4152 for
more details.

Mainframe
network
gateway

An IBM 3270 SNA (ie main-
frame) gateway is now avail-
able for Fox Research’s
10-Net local area network.
So now Software Corpora-
tion of Australia (10-Net's
distributor in this country)
can connect up a firm's IBM
PCs and then connect this
network to the firm's main-
frame, enabling each PC on
the network to ‘talk’ to the
mainframe.

The gateway feature is to
be introduced in Australia
from $2,950. Details are
available on (03) 347 7011.

Troppo

If you've ever wondered why
Burroughs doesn’t get more
of a mention on these pages,
take the first paragraph of a
press release from the firm
as a possible typical reason:
“Two Burroughs B25
computer systems are being
installed on Norfolk Island, a
location so idyllic and restful
it will turn other computers’
display screens greener with
envy.” The screens are not
all that are turning ‘greener’.
The release later states:
“The isolation of being on an
island 1600 kilometres from
Australia’s mainland, does
not concern the B25s in the
slightest. In the event of
equipment failure it is cap-
able of running programs to
identify failing components.
The modular construction of
the B25 means that the ‘ail-
ing’ part can be easily
removed and flown to one of
the Burroughs engineering
repair centres in Australia”.
We're not going to tell you

what Burroughs did for the
Tea Tree Gully Public Library
— the highlight of a subse-
quent release.

Software
training

Prentice-Hall is using
demonstration software as
the basis of a tutorial pro-
duct series for the IBM PC.
Titled the ‘Apprentice Series’
each package includes a
teacher’'s guide, a licence to
copy the demonstration
software (a fully blown ver-
sion of the software product
limited only by the capacity
for output) and a workbook.
Each student requires a
workbook and a copy of the
software. Self study versions
are also available.

Sixteen titles are promised
“very soon” and include pac-
kages such as dBase I,
Supercalc, Multimate,
Visiword and Open Access.

Call (02) 939 1333 for
more details.

VZ-200 into
puberty

Steve Olney has produced a
machine code utility which
“re-enables all 23 hidden
commands resident in the
VZ Basic ROM". Apparently
this means VZ-200 will then
have most of the Level i
TRS-80 commands and a
couple more. It'll set you
back a moderate $15. Write
to Steve Olney, 200 Terrace
Road, North Richmond,
2754,

Jap drive for
the 64

A Japanese drive, said to be
compatible with the 1541
Commodore unit, has been
released by Porchester in
Australia. It's called the
Century Skai-64, plugs into
the same connector as the
1541, and according to
Porchester, loads all "stan-
dard’ software tested so far

1 EWSPRINT f

including Flight Simulator
and Ghost Busters.

A six month warranty
comes with the Skai-64
which sells for $299.
‘Phone (03) 417 6126 for
details of availability.

Donations
required

Youth Counselling Service, a
non-profit government
agency, is forming a com-
puter education program for
young people who would
otherwise be unable to
afford computers and
instruction. The program

offers free instruction (for
example Plato typing tutor,
remedial education, pro-
gramming etc) and an
opportunity to assist youth
interested in computers.

The Computer Club is
seeking donations of com-
puters, peripherals and
software for hands-on learn-
ing and experimentation and
will pay the shipping costs.

So dig out the old TRS-80
from the garage and send it
to the Youth Counselling
Service, 80 Main Street.
Blacktown 2148. Telephone
(02) 671 1332 for more
details.

Most of the features of President Computer's new
IBM PC workalike are not shown in this photograph.
It comes with 512k of RAM (which is expandable to
1024k), an ‘intelligent’ video display card (combining
colour and mono modes under software control) and
up to two 320k floppy and two 10Mb hard disk
drives all inbuilt into the main cabinet. A portable
version of the above with the exception of a limit of
one hard disk is also available.

Bundled software in the form of GW Basic,
Perfect Writer, Filer, Speller and Calc and Eazytype,
is supplied with all machines. Call (02) 476 2700 or
(03) 529 1788 for more details.
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Twelve awkward
questions that

ill tell youifa P

is productive.

L. Is it a 16-bit model like the AWA 9. Does ‘complete’ mean the screen

Corona - powerful enough to cope with is included in the price, as with the AWA

all your business requiremems? Corona?

2. Is it fully compatible with readily IO. Does it include the MS-DOS, GW

available IBM PC software, like the AWA BASIC; PC Tutor’ and MultiMate’

Corona? professional word processing system
like the AWA Corona?

3. Has it got at least 256 K bytes of

memory like the AWA Corona? IL. s it fully backed and serviced by

the company that supplies it to you, like
4_-- Is the memory expandable beyond the AWA Corona?

512 K-bytes like the AWA Corona’s? 12.. How quickly could you have one?

S. Has it got a much sharper screen Call AWA now.
definition than the IBM PC? The AWA
Corona has.

6. Can it take hard and floppy disks,
as with the AWA Corona?

7. Is there a choice of desktop or
portable model like the AWA Corona?

8. Can you buy the complete system
for around $5000? (The AWA Corona
starts from around $4500).

For more information write to: Corona PC Co-ordinator, (AP).
AWA Computers, 132 Arthur Street, North Sydney, NSW 2060.

o N m AWA COMPUTERS
L s D e i

Address _ - - — (09) 7219334 TAS: (002) 344532. AUCKLAND: 760129
o _ _Postcode _ _ Telephone_ . _

AWA Commputers Diviuon Amabgaimazed Wieeleo (iaralanat Eamsted D argos e o
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BENCHTEST

Sharp has taken a brave step in launching a 16-bit business machine which is not IBM compatible.
Whether it be a question of Japanese pride or unfamiliarity with the market, Bob Piper still feels
that the company's reliable track record will guarantee the machine a decent future.

The fiendishly cunning Japanese are try-
ing to smuggle in business computers
disguised as video recorders. Suspicions
were aroused by the low profile angular
lines and matt silver finish of the Sanyo
500 series. Their latest attempt,
however, the Sharp MZ-5600, confirms
Australia’s worst fears. Not only does it
share the same 'living room’ looks as the
Sanyo, but it also sports an audio output
socket and slider volume control on its
front panel.

Beneath the facade, however, lurks a
serious business machine boasting an
Intel 8086-2 CPU running at 8MHz,
256k RAM, a 640k floppy and a
10Mbyte winchester disk. This is most
definitely not the kind of specification
associated with ‘domestic quality’ com-
puters. The machine includes some
thoughtful features, although the think-
ing behind the choice of outdated CP/M-
86 and a non-IBM PC compatible
implementation of MS-DQS, is more
puzzling.

Hardware

The first thing that attracts attention is
the MZ-5600's enormous size. The
review machine was supplied with a
15in colour monitor standing on a
pedestal base, which nodoubtdid a lot to
contribute to the overall impression of

enormity. The processor footprint
measures 17ins wide x 16in deep and is
larger than average, but with the monitor
on top, the height of the combo is 21
inches. This height coupled with the
large 15in screen makes it possible,
some may say advisable, to sit a fair dis-
tance from the screen.

Finished in greyish white, the Sharp is
an impressive looking machine but, be
warned, it does consume an awful lot of
desk-top. The front of the processor unit
houses along the top row, an audio out-
put speaker, a hard disk and floppy disk
both fitted with green ‘busy’ lights. The
bottom row from left to right comprises a
power on indicator, audio output socket
for connecting the sound generator
straight into the hi-fi, reset button, audio
volume control, and front keyboard con-
nector. The front reset button is a handy
idea but would be safer if it were further
recessed or subject to a time delay
before initiating its drastic action. The
unusual keyboard connector looks like a
mini DIN plug, but it is more difficult to
assess the correct orientation and not
impossible to distort the pins in the
attempt.

The upper level of the rear panel
houses four blanking plates where
expansion boards can be fitted into the
separate chassis without the need to

remove the main casing. To the right of

this is the mains input socket with a
grounding terminal alongside it, another
hangover from the hi-fi trade, which is
intended to cut down interference on
adjacent electrical appliances.

Along the lower level from left to right
are a second keyboard socket, a connec-
tor for an additional external floppy disk
drive, a centronics compatible parallel
port, two RS232C ports and conven-
tional DIN connectors for both mono-
chrome and colour (RGB) monitors.

The on/off rocker switch is convenien-
tly located on the left-hand side of the
machine, and well-recessed.

Turning the machine upside down
reveals a removable panel and a hole on
the casing permitting access to a single
dip switch. The settings on this switch
may have to be changed when hardware
options are changed or added and the
panel saves having to remove the main
casing. The MZ-5600 does not carry out
auto-diagnostics each time it is switched
on. If the user suspects all is not well he
can change positions on the dip switch to
initiate a lengthy diagnostic procedure.
This is a welcome idea as the time some
machines take to go through their
diagnostics, which 999 times out of
1000 are OK, is becoming increasingly
unacceptable.

The dip switch can also be used to
detune the MZ-5600's 8086 processor
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‘The keyboard is a real gem — hard to fault either in terms of layout, build quality, or key response’
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from 8MHz to 5MHz as some appli-
cations software cannot handle the
extra speed.

Removing the main cover involves tak-
ing out no less than eight screws. Inside
the machine seems much more crowded
than we have become accustomed to.
The power supply is shielded on three
sides and occupies three inches of the
entire left-hand side except for an
extremely lo-fi audio speaker. The fan,
which draws air out of the interior, pass-
ing it through the power supply before
venting it through the side, is inex-
cusably noisy. Maybe the cramped inte-
rior has dictated that a really powerful
unit has to be used, but other machines
seem to use quieter units without
overheating.

The motherboard occupies all the
remaining space at the lowest level.
Above it are screwed the disk drives to
the front and the expansion chassis to
the rear.

The DSDD floppy unit is manufactured
by TEAC and has a capacity of 640k,
while the hard disk unit comes from yet
another competitor, Hitachi, and .has a
capacity of 10Mbytes. Both units are
noisy, especially the TEAC unit, which
makes such loud banging noises that
you expect the disk to come out dissec-
ted into several parts.

The motherboard contains the Intel
8086 coupled to 256k RAM and 92k
dedicated video RAM. This can be
expanded to 192k by the addition of
extra chips, but it is necessary to remove
the drives to do this.

The advantages of doing this will be
greater resolution and a larger palette of
colours. For instance, with 92k VRAM
and 640 x 400 resolution with a mono-
chrome monitor, only three shades of
green are possible. With 192k VRAM
this figure increases to six. Basically the
MZ-5600's display is bit-mapped, one
dot on the screen corresponding to one
bit in VRAM. Graphics are displayed
horizontally across the screen in 16-bit
words. On the standard machine with
92k VRAM, three screens of 600 x 400
resolution displays can be stored.
Screens cannot be transmitted to the
CRT directly but must be directed
through windows. The windows can be
any rectangular shape up to the same
size as the CRT screen, and up to fourcan
be displayed at any time. Windows have
to be allocated a display priority within
the range 0-3 and no window can have
the same priority level as another.

The MZ-5600 has eight basic colours
in its palette, and all window functions
are controlled by a dedicated LSI con-
troller. The whole idea seems to work
well but at the moment can only be
accessed through Sharp Basic. The

The front of the processor houses audio output, hard and floppy disks

demo program supplied with the
machine, written in Basic, demonstrated
the four graphics windows moving
around the screen, overlapping, splitting
and changing priorities to great effect.

While on the subject of special effects
the sound generator is worthy of men-
tion, although quite how it is intended to
be used in a business machine | cannot
hazard a guess. There is an 8330 sound
chip with three polyphonic channels
covering eight octaves from 20Hz to
20KHz. It is, therefore, possible to pro-
duce three note chords over the whole
range. Degradation through the integral
loudspeaker is very noticeable but
greatly improves when played through a
hi-fi system.

The MZ-5600 has a real-time clock
with battery back-up using an RP5C0O1
chip and 32.768KHz crystal. This
automatically provides the date and time
to the operating system which can be
changed or corrected using the appro-
priate system commands.

Expanding the MZ-5600 is intended
to be child's play. Apart from the extra
VRAM described earlier which requires
the disk drives to be removed, all the
other expansion options can be fitted
without removing the case. The Iintel
8087 arithmetic co-processor can be fit-
ted by removing a small hatch on the
underside and simply plugging it into the
vacant socket provided and resetting the
dip switch. The expansion chassis plugs
into the motherboard and is screwed
onto the main chassis. This provides four
horizontal expansion slots, although our

hard disk review machine had the top
two filled by the hard disk controller.
Strangely, maximum memory is only
512k as opposed to the more normal
640k found on 8088/8086-based
micros but should be enough for most
users’ needs.

The keyboard is a real gem. Designed
to I1SO standards it really is hard to fault
the unit either in terms of layout, build
quality or key response.

To indicate status the keyboard has a
second power on LED and further LEDs
on the 'CAPS’ lock and ‘GRAPH’ lock
keys. The keys are divided into four
main groups.

A notable feature of the qwerty keypad
is a large RETURN key. The GRAPH key
to the left of the space-bar is designed to
input predefined graphics characters as
found on previous Sharps but, not sur-
prisingly, does precisely nothing when
working under CP/M-86. They do pro-
duce some pretty weird looking symbols
when in Sharp Basic.

The next keypad contains the cursor
control and word processing keys. The
up and down keys are double size for
some reason and situated on either side
of the horizontal movement keys.

The numeric keypad is conventional
with the exception of the CL key in the
top left-hand corner. This is an extension
to the word processing keys and is used
to delete whole lines.

The final group extends across the top
of the other three and comprises 17
function keys. Starting at the extreme left
is the conventional BREAK which is
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C.Itoh dot matrix
printers stackup
In every way.

»

L coesessssse-c———
MODEL 85108 MODEL 15508
180 cps, 100 LPM throughput. 180 cps, 65 LPM throughput.
~
AR

MODEL 15505C
7 Colours, 180 cps, 65 LPM throughput.

MODEL 85105C
7 Colours, 180 cps, 100 LPM throughput.

- G
r——mﬁv_—f

MODEL 8510B MODEL 1550B
120cps, 73 LPM throughput. 120 cps, 55 LPM throughput.

The choice is yours. C. Itoh printers — famous 1550S and the added versatility of colour to take
throughout the world for their exceptional ruggedness advantage of the fast growing range of colour-
and features. These are the printers that prove supporting software. All models have the software
throughput is more important than characters per features you would expect from C. Itoh including high
second. With a throughput speed of 100 LPM*, our 180  resolution graphics, 144 x 160 dots per inch and
Cps 8510S models leave the opposition’s 200 cps multiple character sets, a 2K buffer is standard, 4K in
behind in the real test of day to day operations. At 73 colour models — expandable to 10K.

LPM*, our 120 cps 85108 leaves our
biggest competitor’s 160 cps model
standing. And for a little extra cost, you
can have all the features of the 85105/

See the full range of C.Itoh
printers, only at your authorized
C.Itoh dealer.

*Draft mode with PICA characters.

Distributed exclusively in Australia by

Warburton Franki

A DIVISION OF THE ANI CORPORATION LTD (INCORPORATED IN N.S W )
@® ADELAIDE (08) 356-7333 @ BRISBANE (07) 277-0222 ® HOBART (022) 34-4511
® MELBOURNE (03) 795-9011 @ PERTH (09} 277-7000 ® SYDNEY (02) 646-1711
® AUCKLAND N.Z. (09) 50-4458 ® WELLINGTON N.Z. (04) 69-3016 HacaRT3
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PC Helpline Service now provided by Deloitte
dBASE Il and Framework. Contact ARCOM
Or refer to your manual.

dBA SE

iii

EERED T SRRy
ASHTON -TATEW™

Privately, even the experts will tell you that dBASE is the
number 1 database management system in the world.*
Now with dBASE Il1, you can get even more out of your
IBM PC or close compatible. It's fast, it's easy.

It's also very clever. dBASE Il copes equally with the
needs of the novice and the demands of the expert. If
you're unsure of a command, HELP will tell you what to
ask for. If you don't know what command comes next —
ask the database ASSISTANT.

And experts can talk in code, just the way they're used to.

dBASE is used to handle your information. Doctors and
lawyers. Accountants and salespeople. Big business
and small. The routine and the unexpected.

You've never seen anything like it. dBASE Il can
handle over a billion records per file, and you can have
up to ten files open. When you have two related files,

information in one can be accessed based upon data in

the other. dBASE Ill now handles procedures,
parameter passing and automatic variables. dBASE IlI
isn’t just fast. It's ultra-fast sorting.

What about dBASE II? If you have an 8-bit computer
running CP/M, then dBASE Il is still No.1.

Haskins & Sells for
Pacific for more details.

Expert or novice?

There's no hidden extras with dBASE lll. You geta
complete manual, tutorial and all the software. And top
Australian support. Contact your local dealer, now, for a
demonstration. Or use the coupon below to obtain more
information from the Master Distributors, Arcom Pacific.

COMIPACTIIC

s master distributors

e mmmmmm mm m o — - =~ —

Please send me details about dBASE 11l [] S§
and other ARCOM PACIFIC products L]

Mynameis .............
Company name. ... ..
Address ...

..Postcode.......
Themicro lcurrenlly US€ IS ... ovinvveeioauiinnn

and software . .. ..
Send to ARCOM PACIFIC Freepos! 2 {nu stamp requ!red]
P.O. Box 13, Clayfield Qid. 4011

* Over a gquarter ol a million copies of dBASE are in use throughoul the world, mare than any olher business dala base product,
t dBASE Il ani dBASE |11 are reqistered Irademarks of Ashion-Tate. IBM is he registered rademark of International Business Machines,
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followed by 10 user-definable function
keys. Next there is HELP, which is inten-
ded to provide useful information when-
ever it is pressed, but as it only produces
a HELP string followed by a carriage
return it is very dependent on the pac-
kage accepting such an instruction. It
works well, however, with CP/M-86's
HELP facility.

The COPY key is used to dump the
contents of the screen to the printer and
is equivalent to the PRINT SCREEN key
found on other computers. The remain-
ing four keys are something of a mystery
as they do not appear to be user-
programmable in the same way as the
others. Further investigation reveals they
are for use in Sharp Basic programs in
debugging and window management.
As the machine is probably going to be
used more for running applications
software than Basic programming it
seems a waste to dedicate four keys in
this way.

Each group of user-definable function
keys has a clear perspex cover above
them where suitable cards can be placed
describing the keys' action. As supplied
for review the keys produced a very com-
prehensive set of CP/M-86 command
strings and certainly saved a lot of time
when working at system level. Actual
user defining of function keys is covered
in more detail under the ‘System
software’ section.

The keyboard is controlled by an
80C49 chip and has a 63-character
buffer. This means that although it is
theoretically possible to type ahead of
the computer by up to 63 characters, in
practice it is difficult, as none of them will
actually appear on the screen until the
processor is freed from its original
priority task.

The keyboard has a two-key rollover
facility and auto-repeats on most non-
function and non-system keys.

It also has a rear edge tilt facility and a
mouse port. Key action seemed just
about right with the correct blend of tac-
tile feedback and robustness. In short it
is the sort of keyboard that grows on you:
the more you use it, the more you like
it.

The 15in colour monitor is a large unit.
Itis in fact quite good looking with a very
attractive flat screen but its overall size
tends to detract from the final impres-
sion. The tilt swivel base is fixed onto the
base of the monitor with four large
screws and, although allowing precise
adjustment of the screen angle, it does
seem to add an inordinate amount to the
overall height of the combined unit.

Brightness, vertical size, vertical hold,
horizontal centre and horizontal hold
commands are located behind a flimsy
side panel. The combined on/off push

| BENCHTEST |

button and pilot are placed on the front of
the unit.

A separate mains supply is required
but the RGB connection is a flying lead
fixed at the monitor end.

The 80 x 25 character and graphic
colour displays were top quality with
excellent resolution and stability,
especially when the extra large screen
size was considered. However, when
operating at system level in black and
white, the screen produced a weird
green ghosting when scrolling.

System software

The Basic interpreter included with the
MZ-5600 series is written by Sharp and
is not a modified Microsoft version. Itis a
very comprehensive and powerful
language occupying no less than 104k
of memory.

C.GW will display text and graphics
together on the same screen. 'C’ rep-
resents the screen number in VRAM
assigned to text, ‘G’ is the screen number
assigned in VRAM to graphics and ‘W' is
the screen number used as a
background.

There can be little doubt that Sharp
Basic has some very powerful graphics
commands; but reference to the
Benchmarks reveals how slow it is as a
general purpose Basic.

Sharp Basic in fact operates under
FDOS, Sharp's own operating system,
which in turn works under CP/M-86.
Consequently, when disk access is fre-
quent, things could slow down even
more.

Although Sharp has no intention of
bundling it with MS-DOS, Microsoft's
GW-Basic will probably be available
through one of the software distributors

‘Expanding the MZ-5600 is intended to be child’s play.
Apart from the extra VRAM which requires the disk
drives to be removed, all the other expansion options
can be fitted without removing the case.’

The core of Sharp Basic differs a little
from others. For instance, to print to the
screen one does not use PRINT but
DISP. The more complex commands
concern graphics and  windows

manipulation which are very much tied
up with the use of the video RAM.
A typical example is as follows: SEL

at a moderate price. Microsoft Basic
Benchmarks supplied by Sharp show the
machine running much faster.

The MZ-5600 series is being
launched with both Digital Research
CP/M-86 and Microsoft MS-DOS
operating systems. At the time of writing
the MS-DOS implementation was not

At the rear, four blanking plates will accommodate expansion boards
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quite complete and Sharp could only
supply a preliminary system disk for
review. But the company's overall
philosophy with both systems is to
extend them with various utilities which
not only help realise the machine’s full
potential, but make it much easier for
users to configure the system to suit
their own needs.

The review machine was supplied with
CP/M-86 on the hard disk, so on power-
ing up the MZ-5600 first looks for a
floppy disk. If there is none present it
boots up from the hard disk and, after
displaying the status of the memory map
and hard disks, produces a system
prompt.

As supplied, the hard disk is par-
titioned into two sectors of S5Mbytes
each, and Sharp tells me this cannot be
changed by the user.

The function and HELP keys are fully
configured to produce a wide variety of
system commands. Press the 'HELP" key
and the standard CP/M Plus type list of
available topics appears on the screen
with the addition of Sharp’s extra
utilities.

Function keys 1 to 10 are pro-
grammed to produce some quite com-
plex strings. F10, for instance, initiates
“PIP B:=A:**(V). and F7 STAT A:**.
The commands which display status
incorporate a carriage return, but those
which actually write to disk require the
operator to confirm initiation by supply-
ing his own return. The function keys are
set up using the 'KEY" utility. This dis-
plays a list of the current assignments for
each key plus their shift modes. Pressing
the required function key displays the
current string in an entry line which can
be changed by over-typing. All keys on
the cursor control keypad can also be
reprogrammed using this utility. When
finished the changes can be saved with a
CTRL C or abandoned with a CTRL Q.

The INSTALL utility is used to set up
the parallel printer driver. Unfortunately
the only printer driver supplied was for a
Sharp printer, so the machine would not
drive an Epson RX80 from the parallel
port. Sharp informed me that by the time
the machines reach the dealers more
drivers will be available which should be
the case by the time you read this.

The DSKMAINT utility is used, as the
abbreviated initials imply, for general
disk maintenance purposes. It is pro-
bably slower than using CP/M com-
mands directly, but it is easier to follow
and less prone to silly mistakes. Floppies
can be copied, formatted or verified and
it is also possible to copy over just the
system tracks onto a formatted floppy. In
default mode the Sharp automatically
verifies after writing to disk, but this fea-
ture can be disabled if speed rather than

BENCHTEST

Processor:
ROM:

RAM:

Video RAM:
Mass storage:

16k

disk
Keyboard:
Size:

1/0:

Technical specifications
Intel 8086 running at 8MHz

256k standard, max 512k
96k standard, max 192k
640k DSDD 5.25in floppy disk, 10Mby'te 5.25in hard

ISO standard, 103 keys
Processor 17in(W) x 16in(D) x 4.8in(H), 15in monrtor
16in(W) x 16in(D) x 16in(H)
; ~ Parallel (centronics) RS232C, two floppy disks,
R - composite video and RGB monitor

DOS: i Extended CP/M-86
S SR ie A= T Extended MS-DOS Versmnz
Bundled Software: ~ None

2 RAM (upt0512kj, extra VRAM (u_ VR
fn‘ronochroma ‘monitor, 14in OOIDUI'
OUI' momtor

accuracy is important.

The ASSIGN command enables physi-
cal to logical device assignments to be
reviewed and altered. It can also be used
to change the physical labels given to the
disk drives. For instance, on the review
machine the two partitions of the hard
disk were labelled A & B and the floppy I.
This could easily be changed to the hard
disk with | & J and the floppy, A. Basically
the ASSIGN utility is a more specific
implementation of the STAT CP/M utili-
ty, but much easier to use.

RSPARM enables the parameters of
both serial ports to be configured. The
parameter menu displayed is very com-
prehensive including, among others,
word length, parity, stop bit, X on/X off
and of course baud rate which has a max-
imum setting of 9600. All the above
utilities will, of course, modify the operat-
ing parameters during the current ses-
sion, but on switching off they will all be
lost. However, by using the BIOS item on
the IOCNF utility menu they can all be
saved onto the boot tracks of the operat-
ing system.

IOCNF is a really powerful tool boast-
ing some other useful features as well. It
can be used to define a command string
to be executed on start up in much the
same way as the CP/M SUBMIT com-
mand. The difference with the Sharp
utility is that there is no need to get
involved with the awkward CP/M utility
ED, just type in the required string and
the machine sets up the necessary file.

The MZ-5600 has a somewhat crude
RAM disk facility which can be set up
through IOCNF. It is possible to allocate
blocks of memory, 32k at a time, to the
RAM disk which is assigned the physical
label ‘M’. The machine then uses this in
place of disk storage. The snag is that
there is no auto-save facility, so when the
memory area gets full the user must

remember to perform a PIP M: = A:**
command before switching off.

BKUP and BRST are two utilities used
to back up the hard disk. The former
copies data from the hard disk to floppies
in compressed format, while the latter
copies back from the floppies to the hard
disk, expanding the data in the process.
DSKCNV is a disk format conversion
utility which enables the MZ-5600 to
read other disk formats. Those covered
include the Sharp MX-3500/5500 and
IBM PC single or double-sided but all in
CP/M-80 or -86 format.

The MS-DOS preliminary operating
system supplied did not have DSKCNV
utilities, but would accept and read the
directories straight from IBM PC disks.

By the time the machine reaches the
dealers the MS-DOS system disk should
have the same utilities as the CP/M-86
version. Sharp has obviously gone toalot
of trouble to make the operating systems
easier to use and to adapt to suit specific
needs. There are many other machines
around that would benefit from the
Sharp treatment.

Application software

Sharp does not intend to market the MZ-
5600 series with any applications.
Although the range is not IBM PC
compatible Sharp seems fully aware of
the potentially disastrous results that can
occur when a machine is launched
without sufficient software. It has
already prepared a preliminary catalogue
of CP/M-86 software. Major appli-
cations packages include the full
Micropro range, dBase I, SuperCalc 2,
and SuperWriter. Vertical markets and
programming languages also appear
well catered for, butitis hard not to ques-
tion Sharp’s adoption of CP/M-86 as the
operating system for all this software,
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Memorex reliability,
the inside story.

Vast experience, renowned reliability and Memorex users have the most reliable flexible
technological supremacy of the world’s leading disc on the market. Every track of every disc
computer media manufacturer contribute to the is 100% error free tested.

story inside every pack of Memorex flexible discs.

The extensive research, exhaustive testing Use Memorex flexible discs and you'll
and stringent quality control procedures which discover thatour “inside story” is not just
surround every Memorex product ensure that another “tall story".

Special soft polyester liner Unique burnishing process provides The Memorex name is your
constantly cleans disc during use. ultra smooth surface for better head to assurance of the ultimate in quality
disc contact and reduced head wear. and reliability.

Coatinguses the latest B
oxide technology,

optimising signal output
and recording accuracy.

Precision applied plastic
hub ring protects disc edge
from damage.

The carefully applied
Memorex serial number
allows identification of
eachdisc.

Extra stiff glue bonded
jacket ensures greater
reliability, lower disc
torque and easy loading.

SAI/Q A0\ 4

/

MEMOREX Pty Ltd
Available from: Sydney (02) 908-2211
Melbourne (03) 267-2955

Or a Distributor near you

SMIOIRIEX
S—— | —1/\

A Burroughs Company
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maxeil.

FLOPPY DISKS

Maxell meets or exceeds all
the world’s standards.

ANSI, DIN, JIS, ECMA, IBM and Shugart set the
standards for the world's floppy disks. When any of
them issue a ‘spec’ you can be sure it is
meaningful and important. You can be just as sure
that Maxell meets or exceeds every one of these
standards.

Japanese ‘Know how’ and
strict quality control is built
into every Maxell disk.

Hitachi Maxell Ltd have set up a factory at
Tsukuba, just out of Tokyo, to specialise in the
manufacture of Maxell floppy disks.

The critical first step in making a disk is the
coating of the polyester film.

Every step of the Maxell coating process, from
the blending of the computer-grade magnetic
powder to the preparation of the sheets of base
material, is under the strictest control.

Each magnetic particle on a disk must be within
certain very strict dimensions and the particles must
also coat the base material with the exact
dispersion and density.

The ideal thickness of the magnetic coating is
2.5 micromillimeters. Maxell are very proud
to achieve that dimension with plus or minus 0.1
micromillimeters on every disk.

It's the most difficult, time consuming, and at
times, expensive way there is to produce a quality
disk. But it's the only way to make floppy
disks that really stand up to heavy demands.

And the quality control goes on —

* Bumishing is done in special ‘clean rooms’.

* Unique Maxell lubricants are applied to give the
least possible headwear and provide a
completely stable output.

* The rolls of magnetic material are cut and
punched into precise 8", 54" and 3'%2"
(Microfioppy) disks. If a hole is misaligned by
even a tiny fraction of a millimeter the disk won’t
work perfectly.

* The disks are carefully placed in a non-woven

That’s just the begining —
then the testing starts.

At the Maxell Technical Centre disks are run
under accelerated test conditions actually designed
to make them fail. After 10 million passes Maxell
disks show no sign of wear, no sign of dropouts,
no sign of data loss. None!

Each and every disk is tested for dropout
certification light transmission and magnetic
retention. It is measured in every possible way. For
shape, thickness and exact hole diameter. Jackets
and liners are tested as well.

A new standard of
excellence deserves a new
guarantee. You've got it..
10 YEARS.

No ifs. No buts. No arguments.
Compumedia Systems guarantee every Maxell
Floppy Disk (including the new 32" Microfioppy Disk)
for all normal disk drive operations for 10 years.

Maxell disks are available
now in Australia & New Zealand
for every major brand of disk

driven computer and word

processing system.

Maxell make it easy. Dealers have a Floppy Disk
Reference Manual. You can tell at a glance exactly
which Maxell Disk you need.

Maxell Floppy Disks —
From your authorised dealer or contact

Compumediq
stems

Compumedia S ems Pty. Ltd.

rayon fabric liner and a black PVC jacket. This
protection ‘package’ receives an antistatic
treatment before its permanently sealed.

Melbourne: P, O Box 242, Oakleigh 3166, Tel (03) 568 5929
Compumedia Systems Ltd.

Auckland: P.O. Box 3273, Tel (09) 444-6085. Tix 60835
Wellington: P.O. Box 11-091, Tel (04) 851-548. Tix 3909.
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vEVOTECH IWITX
Finally a quality computer that has it all!

Creative Computing USA says: “The Aston-Martin of Micros, an excellent learning machine
with emphasis on quality.”

E.T.I. Australia says: “Memotech will obviously be around in 2 to 3 years when many of its

competitors are but a memory.”

FROM ONLY = $599

"':é =
/é{J;}f,{ W “:7:?\\
(LA
Includes: TN

CPU Z80A Clock 4 MHz
MTX500 (48K RAM)

MTX BASIC (24K ROM)

32 Programmable Sprites
Logo graphics. 16 Colours.
Assembler & Disassembler.

11 Command Easy-Learn Program.
Centronics Printer Port.

HiFi, TV, Monitor Ports.

RF Modulator built-in.

Front panel display.

(Memory locations).

Cables for connection to any
Cassette recorder (2400 baud).
Two Joystick ports.

ROM Cartridge port.

79 Keys. Numeric keypad.

8 Function keys.

Demo Cassette. Audio cassette.
Cassette head cleaner.
Operating manuals.

Technical information.

" %
Expansion capabilities have no limits.

MTX 512 80K RAM
RS 128 128K RAM

Single 54" 500K DSDD Floppy disk drives
Dual 5%” 500K DSDD Floppy disk drives
256K Silicon disks up to 1Mb

Single 54" 500K DSDD Hard disk PLUS
10/20 mB Hard Disk systems available

SOFTWARE

CPM 2.2 operating system. 80 columns
X 24 lines in 7 colours, word processing,
spreadsheets included.

Database, stock control, accounting
packages and 000’s more available.

) da" SUITE 8/303 PACIFIC HIGHWAY,
DISTRIBUTED BY: interface LINDFIELD, N.S.W. 2070

Phone: (02) 46-4374



Itis unlikely that any exciting new pac-
kages are being developed for use under
this system, as MS-DOS has swept the
board in the last few months as far as
single-user operating systems are con-
cerned. With the introduction of the
multi-tasking Concurrent CP/M, which
boasts in PC Mode an MS-DOS emulator
allowing MS-DOS programs to run, it is
even less likely that the software houses
will launch packages designed to
operate under straight CP/M-86.

The picture with MS-DOS is more
optimistic. At the time of writing, the
catalogue of MS-DOS software had not
been released but it should make
interesting reading. Sharp had just
agreed with SPl to port Open Access
onto the MZ-5600 series and other
major IBM style applications packages
should follow. Although not an IBM PC
compatible in the accepted sense of the
word, the hardware specification can be
detuned sufficiently to emulate the IBM

PC very closely. Consequently, software ,

modifications are likely to be of a minor
nature. The Tandy 2000 finds itself in a
similar position regarding PC com-
patibility and it has already demonstrated
that software houses will produce
special versions if the demand is suffi-
cient. Make no mistake, however, off-
the-shelf IBM software does not stand a
hope in hell of running in standard
form.

For review purposes Sharp supplied
WordStar, SuperCalc 2 and dBase ||, all
of which seemed to work well, but not
noticeably quicker than they would on a
conventional speed 8088-based machine.
Function keys were not configured, but
this presents no problems on the Sharp,
as customising their functions to suit
individual tastes using the KEY utility, is
very simple.

Packages written for the earlier MZ-

BENCHTEST - |

3500 series can also be patched to run
on the new model. Data files prepared on
the 3500 series can be converted to the
new format by selecting one of the
options in the disk conversion menu.
This facility provides a well-thought out
upgrade path for loyal Sharp users.

Documentation

As supplied, the documentation was all
contained in one massive, boxed A5
binder comprising six separate
softbound manuals. Unfortunately the
binder is so tightly packed that the
individual manuals have to be removed
for reading. Furthermore, as they are

write-ups become almost superfluous.

The Owner's Guide looks rather
inadequate when compared with the
complexity of the machine, but in prac-
tice works rather well. The first section
covers setting the machine up and
explains the basics of operation. Sub-
sequent sections each increase in com-
plexity, until eventually it is more like a
very abridged technical reference docu-
ment packed with useful information for
those who wish to explore beyond the
straightforward use of applications
software.

The Basic reference manual is
excellent. The first quarteris dedicated to
the explanation of Sharp Basic's more

‘The Basic interpreter included with the MZ-5600
series is written by Sharp and is not a modified
Microsoft version. It is a very comprehensive and
powerful language occupying no less than 104k of
memory.’

conventional paper backs and not ring-
bound they refuse to stay open at the
required page.

CP/M-86 was covered by reprints of
the three heavyweight Digital Research
manuals entitted User's Guide,
System’s Guide and Programmer's
Guide. Although they have long set the
standard for user hostility they are com-
prehensive, but users will need consider-
able determination to find the particular
piece of information they're looking
for.

Fortunately, Sharp has covered its
extensions to CP/M-86 with an
excellent supplement, which uses
screen displays and examples to great
effect. To some extent, however, the set-
up utilities covered in the manual are so
well-prompted from the screen that the

Touch-Screen:

patlblllty in-the process. .

M24 is not expensive ‘either.

“In perspect:ve . ;
With thebusmess computer market |n rls present stats twe groups rnachlnes
are notchlng up most of the sales. On.the one hand we have the IBM.PC and its

clones, while on the other we have machines offering innovative features usually
associated with’iiser-friendliness, like Apple’s Macmtosh and Hewlett Packard s

Unfortunately by epttng out of both these groups Sharp automaucaliy places the_-
MZ-5600 among the also-rans: The new Tandy 2000 finds itself in a similar posi-
“tion offering a better hardware specification than the IBM but saenﬁcmg PC com-

One machine that manages to combgne the best of both worlds is the Olwettr
M24 which uses a full 16-bit chip, oﬁers improved mass storage and graphics:
capablllues but will still run practically any 1BM software you care to feed it. The

However, it's not too late to save the day. If Sharp is prepared to swallow lts'l
pride and make the necessary moehf‘ cations to, at least, offer softw:
'r o 5 g

that covering CP/M-86, that is the basic

As with Sharp business computersin the

advanced commands. The remainder
details commands individually, each one
explained fully and illustrated by exam-
ples. Two reference booklets are also
included in the standard package, one
covering CP/M-86 and the other cover-
ing Sharp Basic. Although the former is
basically a reprint of the equivalent
Digital Research document it does,
however, cover details on the Sharp
extensions.

At the time of writing documentation
covering MS-DOS was not available, but
itwill most likely adopt a similar format to

Microsoft manual plus a Sharp supple-
ment covering the extended facilities.

Conclusion

past, the MZ-5600 series has some
outstanding aspects, but the Japanese
designers seem somehow out of touch

Benchmarks Gl
BM1 ....
BM2 ...
BM3.:
BM4 ..
BM5 .
BMS6 ... ...

Aﬂ trmings in seconds Far atull
listing of ‘the ‘Benchmark pro-
grams;. see ‘Drrect Access. &1
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RIGHT PRICE.
RIGHT SIZE.
RIGHT SPEED.

That’s Riteman!

TEMAN BLUE PLUS

If you're looking for an Epson™ or The Riteman Plus, Riteman Il, Riteman
IBM** compatible dot matrix impact printer 15, and Riteman Blue Plus with IBM
that’s lower in price, smaller, durable, and graphics. All are backed by a full one-year

fast enough to keep pace with your work warranty. And, as you can see, they're
flow ... we'd like to show you a Riteman!  great-looking, too!

Four great new printers. All priced well For further information contact your local
against comparable Epson models. All Riteman dealer, or Warburton Franki
substantially smaller. Yet solid as a rock. * Epson is a registered trademark of Epson America, Inc.

**IBM is a registered trademark of International Business Machines Corp.

With print speeds up to 50% faster than p — .
the competitors. o ql . -“m.
. = .

Distributed exclusively in Australia by:-

Warburton Franki

A DIVISION OF THE ANI CORPORATION LTD (INCORPORATED IN N S W )
® ADELAIDE (08) 356-7333 @ BRISBANE (07) 277-0222 @ HOBART (002) 28-0321
® MELBOURNE (03) 795-9011 @ PERTH (09) 277-7000 ® SYDNEY (02) 648-1711
® AUCKLAND N.Z. (09) 50-4458 @ WELLINGTON N.Z. (04) 69-3016

WF936/81
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machine. Sharp will also be integrating it
with products emanating from its other
divisions to provide a comprehensive

with the basic requirements of the
current market.
The graphics potential, higher than

MZ-5600 as the hub of a "point of sale’
system using Sharp cash registers.
As a stand-alone micro the MZ-5600
is competent, but not outstanding
enough in any one particular area to get
itself noticed in the already confused
non-IBM PC compatible market-place.

‘... the MZ-5600 series has some outstanding
aspects but the Japanese designers seem
somehow out of touch with the basic
requirements of the market.’

average mass storage and the user-
friendly set-up utilities all bode well for
the machine, but to waste so much effort
on the implementation of the almost
defunct CP/M-86 and sound generation
system, is misguided.

Sharp nearly saved the day with an
excellent implementation of MS-D0OS
but, unfortunately, stopped just short of
offering full IBM PC compatibility. A
question of pride, maybe?

It would be hard for anyone to deny
that the machine would sell far better, in
the short term at least, if it were able to
run ‘off-the-shelf' IBM software.

However, Sharp machines are reliable
and have a loyal following as a result. The
MZ-5600 series will, therefore, no
doubt appeal to users of the MZ-3500
series wishing to upgrade to a full 16-bit

range of office automation products.
There are already plans afoot to use the

Prices

Before you try to find the cost of a Sharp 5645, whip down to your local home
computer store, buy a Spectrum computer and a recently released super-sleuth
adventure called Sherlock. You'll definitely need to sharpen up your investigative
skills with this classic Melbourne House game before attempting the substantially
more difficult task of extracting the Sharp price from either Sharp or any of its
dealers. We know: we've tried.

All we did establish was that “a business system including full accounting
software and a word processor would sell for less than $8,000. .. and that might
even include a hard disk”. So there you have it.

One final point: Sharp does say that if you trot along to one of its dealers, tell
them all about your business (ie, “‘explain your requirements”), they'll tell you how
much to cough .up for their micro — Ed.

i 1
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CONFIGURATION

,,,,,,,,, DIGITIZERS

THE QUALITY CHOICE
FOR YOUR PERSONAL COMPUTER

Summagraphics digitizers are now available for
your personal computer, including the IBM

PC/XT, NEC APC, SIRIUS,

Power/Data

APPLE, TI, TELEVIDEO DEC
and most IBM PC Compatibles.
Summagraphics digitizers are
fully software compatible with
packages such as AUTOCAD,
MICROCAD, PALETTE,
MIRAGE, CHEETAH and PCAD.

3,4-Button
Cursor or
1-Button
Stylus

Call your nearest
DATA PERIPHERALS office for more details

DEALER SYDNEY (02) 888-5733
ENQUIRIES MELBOURNE (03) 598-5111
\WELCOME BRISBANE (07) 44-8943
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A bit on the
small side

Lap-top, knee-top, notebook
portable, whatever you want
to call it, many US manufac-
turers are betting their
future on the small micro.

Texas Instruments was
humiliated with its 99/4A
home computer, its portable
CC-40 went nowhere, and
even its Tl Pro was less than
enthusiastically received. But
its new Pro-Lite seems to be
off to an explosive start. The
machine is functionally
similar to its big brother, the
Tl Pro, with a 16-bit CPU,
256k of memory, a full
25-line by 80-character LCD
screen and a full-stroke
keyboard. It differs only in
the size of the disk drive —
3.5in on the Pro-Lite — but
the Pro-Lite can be connec-
ted to an MS-DOS desktop
machine for up or download-
ing of programs and data.
Curiously, the machine
doesn’t come with a battery
pack — Tl's research revealed
that most people don’t want
true portability but a ‘carry
around-ability’. Hence, the
battery pack is an optional
extra. The price is a heady
$US2,995.

Another upper-end entry
is the Datavue 25. Like the
Tl, it has a 25-line by 80-
character screen, a 16-bit
CPU, and 256k of memory.
It has a 5%in floppy disk
drive built into the side of
the system unit and a
detachable keyboard which
communicates via an infra-
red beam like the IBM PC Jr.
Like the Pro-Lite, the
Datavue is said to be IBM
compatible. Base price is
around $US2,000.

Three machines from
Japanese makers are also

= YANKEE DOODLES |

3

Competition is hotting up in the microcomputer stakes.

fighting for a share in this
market — the Sord IS-11C,
the NEC 8401 and the
Epson PX-8. The PX-8
(Geneva) is already on sale
in Australia, but the others
are still new. To me, the
8401 looks like a winner. It
has a 16-line by 80-
character fold-up screen,
64k of RAM, a 300-baud
modem, integrated software
(WordStar, Calc, Filer, and
Telecom), the CP/M operat-
ing system, optional memory
cartridges and a 3%in disk
drive. The price is just under
$US1.000.

The Sord IS-11C has a
large 25-line by 80-
character LCD screen, a
built-in modem and micro-
cassette drive, integrated
software, 80k of RAM, and
much more — all for
$US1,500. The machine will
initially be aimed at OEMs, a
smart move in the light of
Sord's lack of marketing pro-
wess in the States.

No optical
illusion

Information Storage of
Colorado Springs has
announced a 5%in, 100
Mbyte, write-once optical
disk drive. The drive has a
two and a half million bits
per second transfer rate, an
average access time of 200
milliseconds, a recording
density of 11,500 bits per
inch, and a track density of
14,000 tracks per inch.
The drive will use a 13cm
optical platter, which is ¥2in
smaller than standard audio
compact disks. The media is
supplied by Hitachi”Maxell
and Sumitomo Chemical.
The Sumitomo disks have
not previously been seen in
the US and are seen as a
new move into that market.
Evaluation units for OEMs
are priced at $US3,000.
However, company presi-
dent, Steve Popovich,
expects prices to drop to

$US500 by 1986. Popovich
expects the drive will satisfy
‘a real need for archival and
audit trail data’.

Occupational
hazard

With retail stores drying up
for all but a handful of
microcomputer software
companies, specifically
makers of the best sellers
(for example, Lotus, Ashton-
Tate and Software
Publishing), makers are
analysing the situation as
they search out new
markets.

The main findings? After
implementing word process-
ing, a spreadsheet, and
perhaps a database, people
don’t know what to do with
their computers. The
answer? Vertical appli-
cations.

Studies show that five key
occupational groups will
account for over half the PC
sales in the next three years:
engineering and related pro-
fessions, corporate
executives and consultants,
small business managers,
health care professionals and
technicians and, finally,
accountants. Currently, there
is relatively little software to
support these fields directly,
so they would appear to be
the best niches for smaller
software companies to
chase. In the future, there
won't be much of a market
for a new spreadsheet, but a
heating efficiency program
for a consulting engineer —
well, that's a different story.

Break it if
you can

Elite Software Systems of
Albany, NY, has come up
with Encomp, a software
encryption system which
renders a disk unreadable
without the right password.

Our correspondent presents his findings of whom'll be doing what during 1985.

To back up that claim, the
company is offering
$US10,000 to anyone who
can break the system using
a personal computer. Entries
will not be accepted from
mini or mainframe users.
The company sent out 6000
entry forms but so far has
received only three replies —
all of then incorrect

Random bits

Personal Peripherals, maker
of Super Sketch graphics
tablets and Super Stik joy-
sticks (for the Commodore
and Atari computers), has
acquired TG products,
makers of joysticks, paddles
and related products for
Apple and IBM machines . . .
Most observers have felt
that DEC has come off a
decided second best to IBM
in the personal computer
market. Ken Olsen, president
of DEC, admits that the com-
pany has failed in the retail
market but says: "We've sold
more than we expected in
the market we planned the
machine for’ (smart ter-
minals to the firm's larger
computers). Nevertheless,
the firm has just cut the
prices of Rainbow systems
by about 20 per cent This
was ‘to remain competitive’,
according to product
manager Barry Folsom, and
does not signal a renewed
effort to get back into the
retail market . . .
Softra, Inc is installing point-
of-sale terminals in retail
computer stores which make
and dispense disks of
applications software in
about one minute. Retailers
like it because it saves
inventory stocking costs and
the manufacturer likes it
because he gets immediate
feedback on sales . . . First
Byte has introduced Smooth
Talker, a speech synthesis
package for the Macintosh
which reads text directly
from the screen without any
extra hardware.

(END]
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Starts small, thinks big

Power supply
suppors lully
expanded
Universe

Provision lor
extensive

interfacing.
including up
10 ¥ printers,
25 werminals.
modem ¢l

20 slot S1K)
expansion lor
multiuser,
multiterminal
wnligurdljullx""?: =

High speed

disk 1/O pro- CPU card.  BORE (SMHz).
cessor. Fast- Current BORG (IOMH2).
eshin its class. options in- 80283, 16032,

clude RORS/ 6RINK, Z8()

Universe is the right computer
for large and small businesses.
Totally modular design means it’s
right for your needs this year yet
able to grow inexpensively next
year.

Costing no more than some
similarly optioned personal
computers, Universe provides
reliability. expansion potential
and speed that these machines
cannot offer:

Here are some of the reasons why
you should consider Universe over
other computers:

1. You’ll keep it longer!
Universe can be upgraded - no
need for expensive replacement of
a machine that can't do the job.
No need to pay for more machine

UNIVERSE
SUPERCOMPUTER

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

‘Now with 80286 + 280H’

Provision lor
uptodxl2
Megabyte
IBM stan-
dard lormat

than you need right now. As new
developments come along they are
available first on Universe and
they plug straight in.

2. If there is a program dead
right for your business there is
more chance it runs on a
Universe. You have access to over
75% of available application
software. Most PCs give you
access to less than one third of
this software.

3. Universe can expand to help
your whole business. Adding
extra workstations is fast and easy.
A few PCs offer ‘networking’
where several small computers
share the data storage. This
arrangement is unworkably slow in
the majority of business

' . hard disk. 11.
16,33

Separate
power supply
lor drives.

Provision for
removeable
canndge
drive

Provision lor
additional
hard disk.

5
1

Winchester \
Castors for

ease ol

movement.

Megabytes &
larger

applications. Universe provides
the right solution. Our Multiuser
system gives everybody fast access
to information.

4. Universe lets you do several
things at once. Other computers
only let you do one thing at a
time. Swapping between programs
is slow. Using our unique MPS
(Multiple program facility),
Universe lets you move between
any 10 programs almost instantly
- an incredible time saver.

5. Universe gets its work done
faster. On industry standard
sorting tasks (which relate to
many tasks you will probably use
the computer for) Universe runs 3
times faster than an IBM PC and
twice the speed of and NEC APC.

The Computer Factory, 214 Harbord Road, Brookvale 2100. (02) 938 2522. ACT Sales: AED Canberra, 217 Northbourne Ave, Canberra 2601
(062) 47 3403 Telex AA 62898. VIC Sales: AED Melbourne, 53 Waverley Road, East Malvern 3145. (03) 211 5542.
WA Sales: Computer Services of WA, 465 Canning Highway, Como 6152. (09) 450 5888
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Your home movies may not win you any Oscars
but editing them with your micro may bring you one step closer.
Robin Luxford directs the action.

Now that 39 per cent of households
have a video recorder and a video camera
can be bought for about the same cost as
a medium size computer, the production
of electronic home movies is an attrac-
tive proposition. The extremely low cost
of tape compared to processed film, the
fact that tape can be reused almost
indefinitely and the instant replay facility
are just a few of its many advantages
over film. The main disadvantage, and
the factor that retarded the transition
from film to tape for some years in the
professional world, was the difficulty of
editing. The first professional videotape
edits were done by coating the edge of
the tape with microscopic iron particles
to make the magnetic tracks visible,
making an accurate cut between frames
with a razor blade and joining the pieces
in the required order with sticky tape.
This was a time-consuming method and
one which could not be used with home
video formats, or indeed with modern
professional formats, because of the
narrow angle of the tracks along the tape
and the risk of damage to the video heads
by the splice.

Gradually the razor blade method was
replaced by electronic editing: this sim-
ply means that selected sections of the
original tape are copied in whatever
order required to a second tape, a
method known as assemble-editing.
This leaves the original tape uncut, the
same shots can be copied again to the
edited tape which can be erased and
reused. The snag (there’s always one) is
that there has to be some loss of picture
and sound quality in the copying pro-
cess. Although this is discernible with
home formats, it's still quite accept-
able.

Assemble-editing

To assemble-edit all you have to do is

connect the video and audio outputs
from the play-in machine to the inputs of
another, the record machine, and push
the appropriate buttons. Starting with a
blank tape in the record machine run the
play-in machine first, and just before the
beginning of the first shot press the
record button in the recording machine,
going to pause on that machine at the
end of the shot and keeping the record
tape in position while you spool through
the original tape to a point just before the
start of the next shot to be played in.
Unfortunately, the reaction time must be
measured in microseconds and you need
to be familiar enough with the original
material to know, say, a second before a
car comes round the corner into shot

What is needed is some way of
uniquely identifying each frame of the
original tape, not only so that the num-
bers can be written down and accurate
shot lists compiled, but so that equip-
ment can be developed to recognise the
exact moment that a particular frame is
being played and start the recording
machine. Similarly, it could recognise the
‘out’ frame and hold the recorder in
pause. The professionals invented
‘Timecode’, a digital signal recorded on a
second audio track which carries infor-
mation relating to hours, minutes,
seconds and frames. Microprocessors in
their machines were programmed not
only to generate the timecode for record-
ing, but to read it in the playback mode
and control the machines to position
tapes accurately, start and stop record-
ing; in fact, all the functions of their
machines.

Application

Now, let's see what we need to make our
home computer write and read our own
version of timecode and control the
machinery. We will confine ourselves to

controlling the record/record-pause
function of the record machine because
we can do this with the minimum of
hardware and without delving into the
works at all. Most recorders have a
camera socket, and included in this will
be video and audio inputs and a tape
run/'stop circuit from the camera trigger
which controls the record/record-pause
function we need. On VHS recorders,
which mainly use a 10-pin camera con-
nector, the relevant connections are as
follows:
Pin 1 — video input
Pin 2 — video ground (screen)
Pin 6 — tape run/stop
Pin 7 — audio input (-20db)
Pin 8 — audio ground

When pin 6 is open circuit or below a

volt or so, the tape will run. When it is
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pulled up to around +4 or 5 volts, the
tape will stop. Since these are TTL levels,
they are just what we get out of one of
the pins of a parallel port If your recorder
does not have a 10-pin plug, you'll have

to do a little research on your
particular model.

The tape run/stop function on Beta-
max machines is flipped each time the
camera trigger is pressed, so the port
output will have to send a short pulse at
each run/stop transition rather than
remain high or low.

We already have the hardware to send
and receive the audio tones carrying the
timecode in the form of the cassette
interface, so apart from a bit of
experimenting with levels, the hardware
side of things is under control. In order to
record the timecode and still retain the

original sound track, a sterec machine is
necessary. If you don’t have access to a
stereo machine and the audio track is
needed, it can be copied to sound
cassette or tape, edited and copied back
to the edited video tape using ‘audio
dub’, after the picture editing is com-
pleted. On most stereo machines the
audio dub mode records on one of the
audio tracks only, and it's to the input of
this track that we connect the cassette
output from the computer. The other
machine, the one used to record, does
not need to be stereo.

If you have a stereo machine the
technique is as follows:

(1) Rewind the original tape to the
beginning, run the timecode program in
the write mode, press audio dub and

leave it to run through to the end of
the tape.

(2) Connect the output from the track
holding the timecode to the cassette
input of the computer and run the
timecode program in read mode. Now
you can play the tape a number of times
to decide on the shots you want to use
and to make a list of ‘in’ and "out’ points.
Whenever the tape is playing your VDU
will be showing a ‘time’ in hours,
minutes, seconds and frames which
exactly identifies each frame.

(3) When you're ready to start copying,
connect the two machines with video
and audio (not the track with timecode,
of course) and the record/record-pause
control wire to the computer port Enter
the ‘in" and ‘out’ times for the first shot,
press RECORD-PAUSE on the record
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. The KANnet is one of the most
. advanced and flexible Local
= Area Networks designed for

. microcomputers. The major
features of this high
performance LAN are:

" * Runs unmodified single us’
software with automatic protection W
of shared data, thereby allowing single S8
user programs to run in a multi-user .
environment.

» Flexible and total sharing of any
resource on any computer.
* Supports a mixture of
computer types and
operating systems on
the same network, including IBM
& Compatibles.
* Multiple modem and terminal emulation support.
» Priority levels and independent read/write passwords.
' Electronic mail and interactive computer-to-computer communications.
I Gateways to other networks.
= Ease of use as network procedures can be fully automated.
* Up to 254 computers on the one network and still maintain performance.
e Any number of computers may be powered up or down without affecting the network.
= Adistance of 2000 metres between two adjacent powered computers is permitted.
» Automatic recovery on re-cabling of broken connection.
» No central file or print servers required.

ENTERCBM SPECIALISING IN HARD DISK/INETWORKING SYSTEMS AND COMPUTER AIDED DESIGN.
| . b i For further details & the location of your nearest trained dealer contact ENTERCOM COMPUTER CO.

136 BRIDGE RD, RICHMOND 3121 MELBOURNE, AUSTRALIA, PHONE: (03) 4299888 TELEX: 30625 ME 1400




machine and PLAY on the play-in
machine.

If you've got the software right every-
thing should happen without a hitch.

Writing the timecode
program

My own timecode program runs under
CP/M but in order to have the RE output
from the modulator on my (quite)
unusual machine, the VDU output is sent
to the machine’s 48-column LCD. My
micro’s cassette |70 routines are also
used but keyboard input is via CP/M;
altogether a rather non-standard
arrangement. Rather than go into details
of this version I'll outline the basic
facilities that are needed, together with
some possible ‘whistles and bells’, and
ways of providing them.

The program has two modes: ‘write’
and ‘read’. Since it is mainly used in the
latter mode this is what is run on
initialisation. In this mode the cassette
input port is continually scanned and in
periods when the flag from the UART
indicates that there is no data ready, the
keyboard is scanned for a possible com-
mand. When a complete code sequence
is read from the UART itis first displayed
on the screen then compared with the
codes held in two stores, the ‘run’ store
and the 'stop’ store. If a match is found, a
bit of the selected port is set or reset to
control the record machine.

Essential among the commands which

can be called from the read mode are
routines to enter a timecode from the
keyboard to either of the stores, and a
command to switch the program to the
write mode. Useful additional com-
mands include those which cause the
timecode currently being displayed to be
entered into either of the stores, com-
mands to increment or decrement either
store by one frame, and direct com-
mands which flip the port control bit and
thereby control the recording machine
manually from the computer keyboard. It
is desirable to display the timecodes
currently held in the run and stop stores
as well as the current tape position code,
but since the recorder takes time to run
up to speed and switch to record after it
receives the trigger signal, the time when
it actually starts recording will be after
the time held in the run store.

One solution to this is to have two run
stores, a ‘run displayed time’ store and a
‘run trigger time’ store, the trigger store
being always a certain number of frames
less (earlier) than the run displayed store.
The exact offset can be determined by
experimenting with your particular re-
corder (mine requires 28 frames).
Whenever the run displayed time is
changed the trigger store is updated by
the program — itis the code in the trigger
store which is compared with the tape
position code, of course. If your VDU has
an audible ‘bell’ signal, it is helpful to
sound this when the run displayed time

is reached by comparing the run display

store contents; this allows you to check
the edit point with only the play-in
machine running, as a rehearsal.

In the write mode the program runs a
loop which generates in hours, minutes,
seconds and frames sequence, sends it
to the cassette interface at a rate of 1200
baud or more, displays it on the VDU and
scans the keyboard for a possible com-
mand. The timecode is then incremented
by one frame and the process repeatd 25
times per second. There are two ways
this timing can be achieved; the perfec-
tionist method uses a simple sync-pulse
separator to examine the video signal
from the recorder and supplya TTL pulse
to an input port corresponding to field
syncs, a loop in the program testing for
this before continuing. The other way,
which does not require any additonal
hardware, simply includes a delay loop
which is adjusted by trial and error;
accuracy of about one second in five
minutes can be attained by this
method.

The only essential command to be
entered from the write mode is one to
switch to read, but commands to write
from zero, to write from a pre-set starting
time or to continue from the last time
held in the main store, are useful.

To make for compact code and fast
handling, timecode values are stored as
four-byte ECD codes, each byte corres-
ponding to frames, seconds, minutes
and hours, in that order. Since binary-
coded decimal handles values up to 99

Timecode routines in Z80 assembly language

i Incremnent contents of store by one frame. Enter with
i DE pointing to 1st bute of 4 bute store to increment.

INCSTR! LD A,(DE) i
AND 7FH
INC A

DAA

CP 25H

JR NZ,STFR
XOR A

SET 7:A

LD (DE),A
CP 80H

RET NZ

INC DE

LD A,(DE)
INC A

DAA

CFP &0H

JR NZ,STSC
XOR A -

Get FRM
Reset b7

STFR:
Load FRM

Get SEC

STSC: LD (DE),A

RET NZ

INC DE

LD A, (DE)

INC A

DAA

CP &0H

JR NZ,STHN
XOR A

LD (DE),A H
RET NZ

INC DE

LD A,(DE)

INC A

DAA

CP 249H

JR NZ,STHR
XOR A

LD (DE),A

RET

Load SEC

" Get MIN

STMN: Load MIN

Get HRS

STHR: Load HRS

DECSTR:

DEC A
DAA
CP 99H

i Decrement contents of store by one frame.
+ DE pointing to 1st byte of 4 byte store to decrement,

LD A, (DE)
AND 7FH

JR NZ,STFRF

Enter with

i Get FRM
t Reset b7

STFRF !

STSCF1

STMIIF

<THRE :

LD A,29H
SET 7.,A
LD (DE),A
CF 0A4H
RET NZ
INC DE

LD A, (DE)
DEC A

DAA

CP 99H

JR NZ,STSCF
LD A,59H
LD (DE),A
RET NZ .
INC DE

LD A, (DE)
DEC A

DAA

CP 9%9H

JR NI,STMNF
LD A,5%H
LD (DE),A
RET NZ
INC DE

LD A,(DE)
DEC A

DAA

CF 99H

JR NZ,STHRF
LD A,23H
LD (DE),A
RET

-

-

Load FRM

Get SEC

Load SEC

Get MIN

Load MIN

Get HRS

Load HRS
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1 Rou
H
$ loaded: For use with a memory-mapped acreen.
1]
i

aftar entry. GETKB, CRT lnd BLEEP .ro rwt
} to gour computer, ;

KEYING LD B9 3

KINI$ CALL GETKB :
CALL VALID : _
POP BC _
JR NC,KINL - .} NC ﬂilwalid
Cr 0B

oo dR ZyKINZ :
KIN1B: CALL CRT 4 Dutput. a l'.‘hl‘l‘lnm
i PW.."‘N'S L p Bsevat aurrpnt cur
JR KIN3 Y <
: rmm._ 8BS
KINZD LD 89
CP B

2 §
- JROZ,KINLA
mee
INC B i
LD A,8
(JR KINIB

i ‘Now convert screen entry to BCD'store
(KIN3: LD ML,ENTPOS. points to units
KINA: = LD A,{HL) e 3. i e s

.. +EALL CONAB. . "} Convert Ascii t

© BET 7,A k. g

i '__LII t“) p A 3 Lead into store
LD B,3 :

KINSS © INCDE. | . Do MINS, SECS, MRS

= ‘4 end of nai'n rwt.tm o i
vﬁun_: ceP oe : | chh.lpll:. %

Routine to . accest and check @ tlﬂcodn -ntrs ﬁrﬁn (
Enter with DE pointing to 1st byte of 4 bute store

ENTPOS points to locetion of ascii numerals on scre

"3 If not BS & Bal, return nu

[
o

occur in timecode are 24 for frames, 59

in one byte by considering it as two 4-bit | achieved witl'! most computers by using
groups, and the largest values that can | screen-graphics routines.

The routines to compare the current
tape position with the contents of the

for seconds and minutes, and 23 for
hours, it follows that the most significant
bit in each byte will always be zero. By
setting this bit of the ‘frames’ byte before
writing it to tape, we can mark the begin-
ning of each sequence for the read
routine.

Writing the
sub-routines

The screen display can consist of a short
menu of commands, the contents of the
‘go’ and ‘stop’ stores, and the main
timecode display; the current tape posi-
tion. This can be displayed in the conven-
tional form 01 : 59 : 59 : 24 using
spaces and colons between figures,
which make for good readability.
However, as the timecode will normally
be displayed on a VDU alongside a TV set
showing your videotape, it helps to make
the timecode display much larger than

the menu, and so on. This can be

the ordinary character height used for ‘We try to ease the older members of staff into the new technology!”
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WORDCRAFT H

How much of your time is spent typing,
filing and mailing? What if you could cut
that time in half, or more?
Wordcraft helps. No more crying over
errors in a lengthy document. No more
searching for hours through your filing
cabinet. No more retyping the same letter
to 10 people. No more tedium!

With Wordcraft it’s all in a touch of your
keyboard. Not only can you find your
files, they’re the same on the screen as on
your paper. Interested? Read on.

typewriter
Some things your typewriter can do
already. Like . Or underlining.
How long does it take? With Wordcraft at
your fingertips, it’s split seconds.
Important points in bold or italics? Easy.
There’s more. Delete a word, sentence or
paragraph. Add a new one if you like.
Move your phrases with a few keystrokes.
Is there something you could use from a
previous document? Call it up and slot it
in. A sentence you often use? Don’t wear
your fingers out - Wordcraft puts it in for
you.
What page are you up to? Wordcraft
knows. It’s been counting. When you
print out your perfect document, page
numbers miraculously appear.

filing cabinet
Well you'l] nced a very small one. To keep
other people’s correspondence in. Yours
will all be on neat little disks. If you want
to find a file, call up the directory and it’s
there for you to see. Or change. Or print
again.
Say you'd like to send something to a
number of people. Forget the
photocopies. Just select their names from
your mailing file and it's printed with
each name and address inserted
automatically. How long does that take
you now?

dicti

How many times have you typed a
massive document only to find it has

ing errors? Then there's the dreaded
‘teh’, and ‘adn”. Messy.
Wordcraft has a built in Oxford dictionary
(not American spelling), plus room for
your own words. Put in technical terms or
business names. Let Wordcraft check your
spelling and eliminate another chore.

calculator
Wordcraft’s full function calculator will
process figures within your document
any way you like. Or you can use it
independently.

ELPS!

computer fear

Aﬂ the cornputer power in the world isn't
going to help if you can't use it. Wordcraft
comes with a Self Instruction Manual that
takes you through step-by-step. It’s easy
to read and gives you a litde test after
each manageable section. So you can be
sure you've understood.

Afraid of hitting the wrong key? Wordcraft
has ‘undo’. This li feature takes
you back one step so you can do it right.

Say Hello to Wordcraft

It’s about time you were rescued from
tedium and inefficiency. We've
mentioned only a few of the ways
Wordcraft can do just that. Why don't you
call us for more information. We'll show
you how to make hard workers happier.
And your bank manager smile.

Wordcraft software runs on 16 bit computers. [BM
PC and XT, and most compatibles, Sirius, Apricot,
Hewlett Packard HP150, DEC Rainbow, Oliven
M24, NCR DecisionMate, Olympia People.

Personal Computer
Services ¥

Phone: (02) 923 2899
Or send for the Wordcraft brochure to:
P.O. Box 1059, Crows Nest 2065.

| Address

| Postcode
| 4921/1
L

— e e —— — ——— —————— ——



ere’s a Business
thats portable.

| 816P Portable Computer System $3599 inc
816DT Desk Top System $3559 inc
810DT 10MB Hard Disk System  $5585 inc
P10-MB 10MB Add-On for 816P  $2450 inc

In the office a serious but flexible Business
System. Anywhere you need information, a
compact, powerful fully portable computer.
Teamthe 816 with 3 12 monitor optional| to

complete a business systemwith enough power
to keep control of a business turning over millions

of dollars. Yet stil remaining portable enoughto >
take anywhere. ) o NN
SOFTWARE: , I'l' "-’I‘I::. if I'I i |'|-.'Ir-\‘ omeg COST EFFECT'VE!

REONETIEASVEL) & months Warranty, all standard software, and
personalisedtraining. A complete business system

Accounting, Stock Control, Project Costing, Word whichyou can lease for only $ 24 per week

Processing.Datal_Jase, Supercalc financial spreadsheet

andmore, over 10 individual programs. Specialised Phone Sue at Porchester on (03) 417 6999 for your nearest dealer.

software s avaiable for use n such industnesas Plione Ordes, Mall Order, Callin —

Accounting, Legal Practices, et 169 Victoria Parade 68 Punt Road

POWER: Twin inbuilt disk drives give you 1.6 Mbytes of floppy disk storage. More Fitzroy, Vic. 3065 St Kilda. Vic

than twice the capacity of most desk top computers. Also availableisa 10 Mbyte y i

thantwice the capaciy P ¥ (03) 417 6999 (03) 51 7647

FULL 6 MONTHS WARRANTY ..~ mmemrr =79
I L T i I L G I

with ever
FREE PRINTER & CABLE Dortable gold — | Address ..o |

Enquire NOW with your local dealer for a demonstration of the I
EXECUTIVE 16 MByteor‘lOMBytesystems. Telephone ......ccveeviiinainnisns e R e R e W R b
| PORCHESTER COMPUTERS (Aust.) Pty Ltd |
PORCH E TE R COMPUTERS 169 Victoria Parade, Fitzroy, Vic. 3065
L —d

EXECUTIVE 816 THE TRULY BUSINESS PORTABLE COMPUTER

bankcard




*'INIEM PC COMPATIBILITY LOGITEC 16 BIT PC

The LOGITEC is a high quality fully-
featured 16 bit computer which runs the RUNS IBM PC SOFTWARE AND HARDWARE OPTIONS
IBM PC compatible operating systems, and = . . e
applications software. The best in Japanese quality & reliability

We have run a wide range of compatible

software on this system, including the backed by Australia wide service from Hills

popular Lotus 123, and Flight Simulator
and it all runs perfectly. Network
(optional) hardware and software also
runs on this incredible packaged system
so that you can cope with that multi-user
requirement.

INCLUDED STANDARD WITH
LOGITEC
® PC DOS operating system
e 256K RAM
® RS-232 port x 2
® Centronics Parallel Port
® 2 Floppies in 10MB system
® RGB color 80 x 25 text
640 x 200 graphics
Monochrome output
® 130 watt power supply (with fan)
® 2 Floppy Disk Drives (720 Kb)
® Quality control for 72 hours on every
system

OPTIONS

® Networks

® CPM-86 and MSDOS

* Monochrome Monitors
Cintai 20MHz $149

KF100 30MHz $249 .

® Color Monitors s
ADI PX3 $599 SRV
ADI PX2 $699 SIRDESTY T T
ADI PX4 $799 -~ YRR s

=

® 256K Upgrade $399

— Ta =

LOGITEC PC-1600

Direct from KANTO DENSHI CORPORATION in JAPAN

PC-1600 dual floppy system .................. $3295 inc.
XT-1600 10Mb hard disk system.............. $4990 inc.

PORCHESTER provides technical advice and consulting on all
aspects of your business requirements. Specialised software is
available for Real Estate, Insurance Broking, Accounting, Word
Processing etc. Call in or phone!

il 68 Punt Road
169 Victoria Parade, : o
Fitzroy, Vic 3065 Windsor, Vic 3181

(NEAR ST. KILDA JUNCTION)

(03) 417 6999 (03) 51 7647

g‘\.s FOR THE

LOGITEC PC-1600

“@ ACCOUNTING
SQ Integrated Debtors, Stock,
Creditors, General Ledger,
All inclusive only $349

PERFECT SERIES

Perfect Writer........... $349
Perfect Calc............ $295
Perfect Filer « o aens oo v $295

PLEASE CONTACT US
FOR YOUR NEAREST DEALER




various stores are simply two successive
16-bit subtractions, returning a zero flag
if a complete match of all four bytes is
found. The routine to enable a timecode
to be entered from the keyboard to the
run-display, the stop or the current store,
needs to convert each pair of ASCII
values (tens and units) to one BCD value,
set bit 7 if it's the frame byte and store it.
Ideally, some form of error checking
should be included to prevent non-
numerals or values larger than the max-
imum being entered.

The ‘increment by one frame’ routine,
used both as a command and by the
write routine, utilises an increment
instruction followed by a decimal
accumulator adjust instruction to con-
vert from binary to BCD on the contents
of the frame store.

This is followed by a check to see if the
value of 25 has been reached; if so, the
figure is set to zero and the contents of
the seconds store incremented and com-
pared with 60, the process continuing
for up to 24 hours. The decrement
routine is similar except that after dec-
rementing and decimal adjusting each
value it is compared with 99.

The routine to write timecode to and
read it from tape can be adapted from the

~| PROJECTS

cassette routines in the operating sys-
tem. When the UART is busy, the
keyboard should be scanned for a poss-
ible command.

Potential

If you can devise a way of synchronising
the video output of the computer with
the videotape playback, it's possible to
make a straight, unedited copy of the
original material with the original sound
and the timecode display inserted in the
picture. This is known as a viewing copy,
and enables you to use slow-motion
playback to examine the action very care-
fully and select the exact frame number.
Once this viewing copy is made, the
original tape is not used again until the
final editing session, saving it from the
risk of accidental erasure when running
the tape to and from compiling the
shot list

The method | use is to have a black and
white camera, driven by sync-pulses
derived from the playback machine, look-
ing at the timecode display on the VDU.
The camera output is then inserted into
the picture by a "video camera selector’,
an inexpensive device made by Sony for
inserting captions into home videos.

Although this may sound cumbersome,
it works well, and by moving the camera
the timecode may be positioned any-
where in the picture. In professional use,
itis usually placed about a fifth of the way
up from the bottom of the frame.

It's easy to overlook the sound aspect
by concentrating on achieving immacu-
late picture edits. In some cases, such as
a video made to a piece of music, the
sound recorded with the picture is dis-
carded, but when it is copied with the
picture it helps to use a simple audio
mixer between the play-in and record
machines to control levels. In any case,
because the output from the play-in
machine is around —-6db and the input
level of the record machine is around
-20db, it is desirable to attenuate the
feed by about 14db to prevent the
automatic gain control circuit in the
record machine from spoiling your artis-
tic efforts. Any really elaborate treatment
of the sound is probably best done after
the picture editing, using the audio
dub facility.

Thanks to my colleague, Geoff Higgs,
a former videotape editor and fellow
Z80 machine code enthusiast.

MICROSTAT® Rel. 4.0 has all the
powerful features that have made
MICROSTAT the most popular
interactive statistics package for the
past several years and now includes:
* Interface with ASCII files and
external data base/spreadsheet files.

* 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.

for file creation plus the ability to:
edit, list, destroy, delete cases,
augment, sort, rank order, lag, move,
merge and transform the data.

* Data transformations include: add,
subtract, multiply, divide, reciprocal,
log, natural log, natural antilog,

* Data Management Subsystem (DMS)

CROSTAT

exponential, linear transformation,

adding any number of variables to

create a new variable, plus others.

* The DMS places you in complete

control of the date files and allows

you to create new variables from

existing variables via the

transformations.

Other features include:

* Descriptive statistics

* Hypothesis tests

* Analysis of Variance

* Scatterplot

* Correlation analysis

* Simple, Multiple, and Stepwise
Multiple Regression analysis

* Time Series analysis

* Nonparametric Tests

* Crosstabs

* Factorials, Permutations, Combin-
ations, and Probability
Distributions

Runs under MS-DOS/PC-DOS,

CP/M86, and CP/M. Requires 128K
memory (64K for CP/M).
_______ ———————n

I O1 would like more information :

on Microstat

Name =

Address -

Postcode

Telephone S

|
|
|
|
|
|
|
I
1
!
Cerebral Solutions |
No. 2, 281-285 Pacific Highway |
North Sydney, NSW 2060 |
Phone (02) 923 2288 |
|

______ o )
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“The NEC APCIII

1s the best

computer for
your money’

Make us prove it!

Call us. We'll come to your office
or home and show you how the
APC III runs rings around other

business computers.

We’ll show you!

It's one thing to sell a great
computer. It’s another to get

the best performance out of it. We
know the APC inside out. We'll
give you the right advice on disc
storage, printers, memory capacity
and most important, software. We
sell the APC III because its the best
machine and runs the best
software - software we will train
you to use. And we can customise
software for you. Here are just a
few programs that work best on
the APC IIL

Wordprocessing

See WordStar™ or the new
Microsoft Word™. In colour or
mono, these packages are
superbly integrated with the APC.
They run faster and better. Don't
buy anything until we have given
you a demonstration in your office
or home.

Integrated Spreadsheets

SuperCalc 3 offers features Lotus
users would love - no disk
changes, more speed and true
integration of spreadsheet and
graphics. If you think Lotus is
great you'll be knocked out by
SuperCalc 3 on the APC IIL

What makes the APC III so much better?

It’s faster

Double the sgeed of the IBM PC (8MHz)
with a true 16 bit processor (8086).

Double the storage

The APC III's drives hold 720K of data or
program each. Twice that of the IBM PC.
Enough for huge data bases. If you need
more, there is a very affordable hard disk
option.

Typewriter style keyboard
You'll be at home immediately on the
selectric typewriter style keyboard.
Programmable function keys and numeric
pad make life even easier.

Australia Wide Support

NEC provide the complete support you
need when you depend on your
computer. NEC means total security.

No hidden extra

O Serial and parallel ports built in

O Monitor included. A high resolution
colour option inc. monitor for under $600!
O 128K RAM and MS-DOS 2.11.

Low Cost:

APC 111 with 1 x 720K drive $2995.00
APC 111 with 2 x 720K drive $3565.00
APC III with 1 x 720K plus

10M hard disc $5195.00

The New Printers are in!

NEW! Model 8800

Replacing the 7700. 55cps, with a true
50cps on 12cpi text — thats around twice
the speed of so called 40cps printers.

NEW! P2 and P3 Pinwriters

High speed draft mode at a staggering
180cps and correspondence mode. A wide
range of interfacing options are available.

Prices:

Pinwriter P3, 15 inch, 180cps $1395.00
Pinwriter P2, 10 inch, 180cps $1095.00
Spinwriter model 2000 20cps ~ $1295.00
Spinwriter model 8800 55cps ~ $3195.00

Natwick Management

Suite 2, 25 Burns Bay Road

Lane Cove NSW, Phone (02) 428 1666

=
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Apricot Portahle

Providing a lower entry level into the ACT range the Apricot Portable has some novel features
to be proud of — one of which is a speech recognition facility as ‘standard’.
Unprecedented on a micro, Peter Bright wonders how useful this,
as well as the machine’s other innovative features, will be.

The Apricot Portable is one of two
machines recently launched by ACT. The
other machine was the Apricot F1
(Benchtested last November). While F1

stands for First One), the Portable’s title
is at least self-explanatory.

The Portable certainly looks very
innovative, with a 25-line by 80-column
liquid crystal screen, built-in voice

is not the most informative of names (it

recognition, an infra-red keyboard and
16-bit computing power for $4725.

Hardware

The brochure lists the Portable’s dimen-
sions as 450mm long x 172mm wide x
200mm high. In real terms this means
that it is larger than lap-held machines
but much smaller than conventional

desk-top or transportable machines. Itis
one of the few micros that | can think of
which can happily sit on a desk without
totally dominating the available space. Its
lack of bulk also means that you can strap
itinto its hard carrying case and still have
room left for a printer and assorted bits
and pieces.

Alook at the photograph will show that
the Portable looks very unusual. The 25-
line LCD display dominates the front of
the unit with the single disk drive hiding
away along the right-hand side. The
microphone for the speech recognition
unit is clipped to the front of the unit and
can either be used there or unclipped and
held in the hand.

Along the back there is nothing to be
seen apart from the power socket and a
massive great heat sink. |/O ports are
conspicious by their ‘apparent’ absence.
In fact they are just hiding and can be
accessed by removing a large cover
which runs halfway along the back.

The Portable is not exactly overrun
with 1/0 - ports, just one centronics
parallel, one RS232 serial, one for the
RGB monitor and one Apricot-compatible
expansion slot. The most likely card for
the expansion slot is either ACT's
modem card (Telecom approval is pend-
ing) which allows access to remote dial-
up services or one of its RAM
expansion cards.

Getting inside the Portable is easy —
just undo two screws and pull the front
panel off. The first thing you notice is
how closely packed the PCBs are. And
the second noticeable thing is that there
isn'ta CMOS chip in sight. Absolutely no
attempt has been made to allow this
machine to run off batteries — it's strictly
mains only. ACT thinks that CMOS
technology is still too expensive to be
viable in the portable price range and
volume. A pity.
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THE CASE V22 MODEM.

Rings up, answers back
and won’t take any nonsense

The CASE 1212 is the first of a new
breed of Intelligent Modems. It
Incorporates in one amazingly compact
unit a 1200 bps Full Duplex Dial-up
Modem with Error Correction plus
Integral Auto-Dial and Auto-Answer
facilities. And you can get all these
features for little more than the price
of a dumb modem.

If you're communicating over the dial-
up network the 1212 enables you to do
so more effectively and efficiently. The
Automatic Error Correction features
prevent link errors causing data loss or
corruption, ensuring only clean data is
handled by your computer system.

The Auto-Dial and Auto-Answer facilities
allow you to set up calls, transmit and
clear-down completely under computer
control, at any time of day or night
without requiring manual intervention.
Now you can cut your communication
costs by using off-peak tariff rates.

Multplexers, Modems, Data Concentrators, Error Correciors,

Auto Diallers, Telex Interfaces, Data and Message Switching
Systems, Terminals and Printers

Why don't you answer us back and ask
for all the information on this remarkable
money saving product? We'll send you
all the detalls and no nonsense.

Case Communication Systems Ltd.

1-3 Rodborough Road,
Frenchs Forest, NSW, 2065
Sydney (02) 451 6655
elbourne (03) 5297644
Brisbane (07) 391 8288

If you want to talk toa
computer talk to Case

I Please send me all the information you have
I on the remarkable 1212 Modem.

I Name

I Position

I Telephone

I Company Name
I Address

I P/code

| Fill 1n this coupon and send it 1o CASE
Communication Systems Lid.

N A—
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There’s a hot new market on the rise. It’s called
Local Area Networking—and you should be part of
it. Because as businesses continue to seek out more
efficient information management methods, they
are turning to networking to get the most from their
IBM-PCs and IBM-compatible PCs.

Enter the Novell NetWare System.

Novell NetWare successfully combines all the ad-
vantages of personal computing with the capa-

NOVELL

1170 N, Industrial Park Dr.

Orem, UT 84057
B00-LANKIND

ekt Cadd bty

bilities previously found only in minicomputer and
mainframe systems.

Novell bridges the software gap between what per-
sonal computers can do independently and what
they can do in a true distributed environment.

Get all the details today from your local Novell
distributor. Tying in with Novell can be a very prof-
itable experience.

DATA PERIPHERALS PTY LTD, NORTH RYDE, (02) 888 5733.
Victoria: Melbourne, (03) 598 5111. Queensland: Brisbane, (07) 44 8943.
NEW ZEALAND, Auckland, (9) 49 1303.




The PCB on the back of the LCD dis-
play is covered with 20 ‘flat pack’ decode
chips. These are square and unlike con-
ventional DIL chips have pins on all four
sides — much like the new Intel iIAPX
186 & 286 CPU chips.

There are two main PCBs inside the
Portable. The first fills the front of the
unit and houses the main processor,
RAM, ROM, display circuitry and the
expansion bus. The board was well-
made with little patching in evidence.

The board on the review machine used
32 Texas Instruments 64k x 1 RAM
chips to give a total of 256k onboard.
However, it is wired for 128k x chips, so
you could have 512k if required. Unfor-
tunately this is only available as a factory
option, it isn't a field upgrade job. The
board also contains 32k of operating
system ROM.

The processor is an Intel 8086 clocked
at a fairly sedate 5MHz rather than the
decidedly odd 4.77MHz of the F1.

The second board handles the RS232
and centronics ports, takes the output
from the infra-red keyboard link and also
takes the input from the microphone for
the speech recognition. All in all the elec-
tronics are well up to ACT's usual high
standards in terms of construction and
ease of servicing.

The disk is located on the right-hand
side panel. It follows standard ACT prac-
tice — Sony 3.5in, double-sided 720k. It
worked fine in use (as have all the Sonys
I've used). If you are going to be handling
large quantities of data, the second half
of this year should see a nifty little exter-
nal 10Mbyte Rodime 3.5in hard disk
called an MSD (Mass Storage Device).

The display is one of the major features
of the Portable. As far as | know, it was
the first production machine to use a full
25-line liquid crystal display. The display
unit is made in Japan by Hitachi, but ACT
wasn’'t happy with the controller, so it
designed its own (very fast) display con-
troller chip.

LCD resolution is the best I've ever
come across. In text mode it can display
80 characters x 25 lines, while in
graphics mode 640 x 200 pixels.
Thanks to the dedicated controller, the
LCD is also very fast.

LCD displays have two major advan-
tages for portable machines. Firstly, they
use very little power and so lend them-
selves to battery power. Secondly, they
are virtually flat and, therefore, use much
less space than a conventional cathode
ray tube. This LCD wasn't gone for
because of its low power consumption
(the rest of the system eats power), but
because of the space advantages. By
using the LCD it has been possible to
pack the display and the two main PCBs
into a unit little thicker than an average

‘File’ allows normal housekeeping

Create ikons and save them to disk!

paperback book. Impressive. The trouble
with LCDs is that they aren’t always easy
to read. Whereas CRTs actually give off
light, an LCD display can only reflect light
shining onto its surface. This has two
effects: firstly, if there isn't much light
around, you won't be able to see the dis-
play, and secondly, even if there is
enough light, you risk getting all sorts of
nasty reflections back from the display.

Most micros which use LCDs try to get
around these problems by allowing you
to alter the tilt of the display and by pro-
viding for alterations in the contrast of
the display. Although the Portable allows
you to alter the contrast by holding down
the SHIFT and UP-ARROW or DOWN-
ARROW together, the angle of the dis-
play is fixed and there isn’t anything you
can do about it.

The upshot of all this is that display
quality on the Portable can be appalling
or acceptable — depending on how care-
ful you are when you position the unit

The manufacturer rationalises this
problem by saying that the LCD display
was intended to be used away from base.
Back at base you would plug into the
optional colour monitor and use that
instead of the LCD.

The colour display is, in fact, very good.
Its resolution of 640 x 256 pixels is
higher than the LCD and it can also dis-
play up to eight colours simultaneously
out of a palette of 16 on the screen. If you
have the colour option, an extra 128k of
dedicated video RAM is added to the
system.

As with the F1, the Portable makes
heavy use of Digital Research’'s GSX
graphics extension to ensure that
applications programs are compatible
across the range. This means that so
long as your applications software uses
GSX you can run it up on either the LCD
or the colour display, even though they
have different resolutions and the LCD
can only display black and white. All you
need to do is install the appropriate GSX
driver. (For more details see the F1
Benchtest.)

In addition it is also possible to display
data on both displays at the same time.
Forexample, if you are using Supercalc 3

you can display the spreadsheet model
on the LCD at the same time as display-
ing graphs or pie charts on the
monitor.

The keyboard is exactly the same as
the one used on the Apricot F1: thatis to
say, it'sa 92-key membrane unit with 10
function keys and a numeric keypad.

Anyone who read the F1 Benchtest
will know that I'm not too keen on this
type of keyboard. | don't like membrane
keyboards, and even though this is a
good one, it still doesn’t have the feel of a
good ‘traditional’ unit. Also the space-bar
doesn’t register until it's below the level
of the keyboard casing. This gives your
thumb a very hard time when you are
touch-typing.

The keyboard's main claim to fame is
not its keys but its infra-red link with the
main unit. This does away with the
traditional cable and uses a light beam to
send each 32-bit keycode.

As with the F1, | found that this link
either worked or it didn't — it never got
the key wrong. The trouble is that I'm still
trying to think of the advantages of infra-
red as opposed to good old cable.

The Portable is also available with an
infra-red mouse. This is a very large
mouse/trackball arrangement which is
useful when used in conjunction with the
new user-friendly applications pack-
ages.

Unfortunately, the infra-red mouse
supplied with the machine wasn’t feeling
well and refused to work. | had the same
trouble with the F1 — though this review
machine was an early version and Barson
Computers (the Australian importer)
assures me there's no problem with
machines now in the shops. Anyway, it
had to go to the vet, so | ended up using a
Microsoft mouse plugged into the
RS232 port. Apparently all the
necessary driving software is buried
somewhere in the GSX driver, so this
could be a good alternative to ACT's
offering. The Microsoft mouse worked
faultlessly.

System software

As with the rest of the Apricot range, the
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ur Guarantee

Supercalc 2 $324.00 D-Base Il $540.00
Superwriter $325.00 D-Base llI $685.00
Supercalc 3 $369.00 Framework $685.00
MICROSOFT D-Base Il Primer Book $35.95
_ IBM Encyclopedia $122.45
S
asic Compiler !
Basic Interp. MSDOS $490.00 R‘!mcg!;r AL MARKETI %g 00
Business Basic Comp MSDOS $690.00 M!I tone-86 $389.00
Multiplan Apple DOS g;gg.gg losiong: '
Multiplan CP/M J
Multiplan MSDOS $295.00 DIGITAL RESEARCH
Pascal MSDOS $475.00 Access Manager-80 $375.00
Macro Assembler MSDOS $275.00 Access Manager-86 $490.00
Flight Simulator $85.00 DRI C Compiler-86 $456.00
C-Basic Compiler-80 $589.00
REDDING GHOUP C-Basic Compiler-86 $714.00
Graftalk $570.00 Display Manager-80 $480.00
Display Manager-86 $604.00
HARDWARE DR Graph $245.00
Sanyo 1 x 360K Disk, Daisy Wheel Printer DR Logo-86 $205.00
including free software $2795.00 Pascal Mt+ -80 $43000
Sanyo 2 x 360K Disk, Daisy Wheel F'ris?ter Pascal Mt+ -86 $728.00
including free software 3444.00
President 512K, 2 x 360K, Colour including MIRCO DATA BASE
free software $4340.00
President 512K, 1 x 360K, 10MB Colour SYSTEMS
including free software $6280.00 Knowledgeman $645.00
K-Man Demos $130.00
PHINTERS Discover K-Man Book $35.50
C-Itoh 105 cps, Graphics, 10”  $605.00 K-Graph $350.00
120 cps, " 10”  $878.00 K-Paint _ $262.44
” 180 cps, i 10” ?DS[}DO K-Man Syntax Guide $30.00
” 120 cps, " 15" 1245.00
” 180cps, " 157 $1248.00 MICROPRO
” 20cps, Daisy Wheel $100700 Wordstar Prof. $575.00
” 38 cp: v ggggg‘gg Wordstar 2000 $595.00
Cps, : i i ithout notice. All prices i
i 55 cps, i $274 200 z;}ggsf :gb;ecr to change without notice. All prices include
r r §F & °r B |
Please send me
ProduCt .. oo e 0] SRR I
Name o AR
I Address . B L S R e e T R |
INFQHMM';QN PR = L 5« T« [
For orders or lurther inlormation please contact
B NG < sucteinnismainsi e s R S i e L O S i e S SRR
I Signature .. I
Add $4.00 Postage......... Total §...

Page 52 Australian Personal Computer






First shipment sold out in days. . .
So popular we’ve had to air-
freight new stocks in . ..

The greatest value you'll ever
see ...

That’s the new Bondwell 14
Portable computer:
EXCLUSIVE to Dick Smith
Electronics

Simply brilliant! That's the all-new Bondwell 14
portable personal computer. Small wonder it has
become one o America’s top-selling computers in
just a few short months - and now the same thing is
happening here in Australia.

It's everything you've cver wanted in a computer
and much, much more besides: small enough to go
anywhere with you. yet large enough to do
virtually any computing job.

This incredibly powerful personal portable
operates Irom the world-standard CP/M system:
which means there will always be an incredibly
large range of software available lor it. For
virtually any purposc.

That's il you ever ever need any other software: the
Bondwell 14 comes with over $1200 worth ol top
quality business soltware (including Wordstar
word processing! ),

Look at what else you get:

* Twin double density, double sided disk drives
inbuilt (360K capacity each)

® 9in amber screen inbuilt - for minimum glare
and fatigue

e Standard parallel and twin RS-232C interfaces
inbuilt

® 16 vuser definable keys for incredibly casy use
e CPP/M version 3.0 including a host of utility
software - even a SPEECH synthesiser (it can
read to vou in English!)

¢ Frgonomically designed keyhoard & durable
cabinet for complete portability

e PLUS over all this famous Micropro bundled
software: Wordstar, Calestar, Mailmerge,
Datastar, Reportstar — worth over S1200.00!
Cat X-9000

OVER $1200 WORTH OF
SOFTWARE FREE!

All this
o $229
only
*Or from $233 deposit and $18.23 per
week over 48 months to approved

applicants. Commercial Leasing also
available!
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for your bucks!

Uchida Daisywheel
Printer

Top gquality printing at a budget price. Prints at 18
¢ps and offers a choice of 3 pitches plus
proportional, Standard Centronics type interface.

R save 5120 §
Now only

Tractor leed shown is optional (Cat-3273
w $99.50).

Quality Japanese
Hi-Res Monitors

Er:flf::: >§(_-i1222227$ 24993ch
TP-40 Four Colour
Printer Plotter

Incredible performance at a bargain price.
Centronics Lype interface.

Cat X-3245 Lh‘ﬁ-q

L;\ST EI\‘:‘:Sonly $ 99
Apple 1I software
compatible CAT!

Australia’s best value 64K Computer. That's the
CAT. It's the best of both worlds: the very latest
and most powerlul hardware, plus the ability torun
avery broad range of tried-and-proven software. If
you want a machine which is software compatible
with thousands of popular programs and which is
supported by a reputable dealer. our CAT with

emulator is good value. Check the CAT out at your
nearest Dick Smith Electronics Computerstop. It

1004 . _ purrs.
enn . Save $232 on CAT system!
Cat. No. Normally
Basic CAT Computer  X-7500 $ 699.00
Disk Drive X-7505/6  $ 349.00
Disk Controller X-7510 $ 149.00
RF Modulator X-7550 $ 3490
$1231.90

SPECIAL OFFER!
VALUE AT $999
ONLY

*Or 581 deposit and $8.31 per week over 48
months to approved applicants.

Dick Smith Electronics Pty Ltd

3

e —
————— e

T ——
————————

= s
. . - BonkEarY f;‘l“m _
arest Dick Smith Electronics Centre. {[ R midm
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The President PLANET (President Local Area To get an idea of the PLANET's potential,
NEtwork Terminal) is specially designed to consider the following features:
enhance the efficient use of personal computer Features summary:
resources. The PLANET works both on-line as . ﬁlcmprocessor ;r;tgksgisﬁttfgﬁmggm

13 L] €mo ’ .

a terminal and off-line as a diskless personal 3 Dlspla;)'Adapter L. shorin And ROB eolor sippoct
computer. ® Keyboard Full size, 83 keys, detachable

The PLANET was designed for people who ® Size 310 x 400 x 50 mm
want to substantially upgrade their IBM PCs, ® Ports Parallel and serial, optional
President 16 PCs, or other compatible systems ¢ Expansion box For add-ons, optional

without making an equally substantial invest-
ment. Using advanced local area network ® Trans(es raie 1.2 million bits per second
technology, the PLANET can be linked to other ® Bus contention CSMA/CD
terminals and PCs, thereby eliminating the ® Cable RS-422 twisted pair

L]

L ]

L]

Network specifications:

need to double up on costly peripherals. Re- Stations Up to 127
rces are sharg:l and utiﬂzlg:d rlr)'nore efficientl Total syatem lengrh 4,000 foet
source y Other features File lock/unlock. security logon.

than previously thought possible. electronic mail, and more

Monitor sold separately. For more information contact:
PRESIDENT COMP

N.S.W. : A.CT.
President Computers Pty Ltd President Computers ACT ‘:;lrgi'r?eexlt%omputers Victoria SO AUERALIA

100 George Street Hornsby 2077 Shop 2 Warramanga Centre - Suite 1, 609 St Kilda Road Computer Marketing H.Q.

Ph. (02) 476 2700 Warramanga 2600 : 2/19N
Ph (062 88 Melbourne 2004 orth Tergace Hackney 5069

Ph. (03) 529 1788 Ph. (08) 42493
QUEENSLAND NORTHERN TERRITORY

President Computers Queensland - 35;?:53? AURIRANA Darwin Business Machines
g‘:'nn(%t?:?ggggﬁsst Fortitude Valley 4006 g,/1eura Avenue Claremont 6010 47 Stuart Highway Darwin 5790 -
: (09) 384 5787 Ph. (089) 815906
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What's new?

Lots of new micros have
been announced in Japan
recently, and some may
already be available in
Australia.

There's IBM Japan's PC
twin JX series, now in the
shops and selling well. And
the market leader, NEC, with
more than 50 per cent of
the Japanese micro field,
has launched a series of new
16-bit models in its PC-
9800 range.

This includes a 10Mbyte
hard disk drive as standard,
and the PC-9801/F3 which
features 256k main memory
and two 1 Mbyte 5%in
floppy disk units as standard
options.

These NEC announce-
ments are obviously inten-
ded as a counter-punch to
the IBM JX machines. The
company has also announ-
ced several improved ver-
sions of its lower-end, 8-bit
PC-6000 series. The new
models are the PC-6001
Mark 1 SR and PC-6001
SR, and both units offer
more RAM space and choice
of peripherals than the older
models. Incidentally, NEC
offers no MSX machines.

Canon has released a new
16-bit workstation/micro,
the AS300. It's the most
powerful model within
Canon’s 16-bit range, and
can be used as a Japanese/
English word processor, a
micro and terminal, and
Canon's own integrated
software, Super Canon
Eleven, is available to sup-
plement it. The IBM 3270
protocol is also supported by
Super Canon Eleven. The
basic system costs around
$2400; Super Canon Eleven
costs $500.

Sony has launched two
new MSX machines for
home/games users. The
model HB-101 is for begin-
ners, and the HB-701 is
aimed at more advanced
users who want to control
their video and stereo
equipment.

The HB-101 is the
successor to Sony's first
MSX machine which was
launched in December
1983. The major improve-
ments are its more user-
friendly appearance, and the
inclusion of packaged soft-
ware which offers a personal
schedule management pro-
gram, a simple memo writer,
and a database-type program
for storing addresses and
telephone numbers. The
basic model has 16k RAM
expandable to 64k.

The more powerful model,
the HB-701, has a "super-
impose’ feature which places
pictures, and a series of
characters generated by the
micro, onto video film. Built-
in graphics software enables
the user to construct colour-
ful images. An additional
capability is that existing
equipment can be attached
through Sony's optional
interface unit

The basic HB-701 model,
without the 3)zin disk unit,
costs $500, and is evidence
of Sony's continuing
strategy of combining
micros with audio/video
equipment.

Sharp has announced a
new model of its popular X1
personal computer TV. The
X1-Turbo has upward com-
patibility with the older X1
TV, and improvements
include: 640 x 400 dot full
colour mode; a paint feature
30-40 times faster than the
older model; a superimpose
option; automatic switching
from low resolution to high
resolution on the TV; and a
1000-character display on
the same screen.

The basic model, which
includes a processor/
keyboard and a colour dis-
play unit, costs $2,000.

Sharp has also launched
another new portable com-
puter, the PC-2500. A
plotter/printer which
operates with four colours
on 114mm paper is
included, and the LCD
screen displays 150 x 32
dots. Using the RAM card,

ORIENT EXPRESS

Conservation hits the industry and there are lots of new machines
‘and peripherals on the Japanese scene, as Shinichiro Kakizawa reports.

the maximum main memory
size available to the user has
expanded to 21k. The PC-
2500 costs $420 here in
Japan.

Hitachi has announced a
new MSX machine, the MB-
H2. Its most attractive fea-
ture is the inclusion of a
stereo cassette deck, with
which automatic selection
and playback can be pro-
grammed. A simple digitiser
tablet can also be attached
so that input of graphics is
easier.

Hitachi intends to sell the
machine to the educational
market, as it can be used for
entertainment: for example,
producing children’s picture
book-type sequences.

Some peripherals have
been launched, too.

Pioneer has announced an
MSX Extended Processor,
the ER101, which will
enable any MSX machine to
connect with laser/video
disk players. The ER101 can
be linked to MSX machines
with a capacity of over 32k.
In addition, a new game,
Laser Game, will be available
soon from Pioneer. The
ER101 costs $240.

Century Planning Ltd, a
Tokyo-based company
specialising in unique
peripheral equipment for
micros, is selling a bar code
reader together with paper
software for MSX micros.

Current MSX programs
either take the form of ROM
cartridges, floppy disks or
cassette tapes, but Century's
paper software comes in bar
code form.

To run a program, you
have to buy the bar code
reader and a book of paper
software, and input the pro-
gram by scanning the book
using the bar code reader.

The cost of the bar code
paper software is just a fifth.
of a ROM cartridge and a
third of a cassette tape. The
reader costs $150, but once
bought, you can enjoy the
cheap paper software
indefinitely — sounds
reasonable! A book contain-

ing five to 10 bar code
sheets costs $12.

Waste not,
want not

Cheap, continuous computer
stationery made of recycled
paper is now available in
Japan. A large department
store chain and a waste
paper collection/recycling
firm have jointly developed a
‘natural resource conserva-
tion' computer paper.

There's nothing wrong
with the appearance of the
recycled product, which is
somewhat similar to cheap
writing paper with its ‘rough
book’ surface. But compared
with ordinary computer
paper, it looks a little
shabby.

However, it costs 40 per
cent less than ordinary paper
at $6 per 500 sheets.

For non-recycled paper,
the same number of sheets
would cost more than $11.

Let your
machine do
the walking

There is now available, free
of charge, an automatic diall-
ing machine which stores up
to 3200 different telephone
numbers.

Too good to be true? Yes
and no. You can certainly
have the machine for noth-
ing. The catch is that you
can't choose the telephone
numbers to be stored. In
fact, all 3200 numbers are
already programmed in
when you buy the machine.

The cost of the machine/
directory will be paid by the
maximum 3200 sponsors
whose numbers are stored
in the ROM.

The free automatic tele-
phone directory is available
from Great Japan Computer
Systems of Tokyo.
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Ergonomics - the scientific study of the efficiency of Productivity is enhanced because the furniture is designed

workers in their working environment - is recognised as a for specific needs. Future changes can be effected inexpen-
science vitally affecting performance. The science of adapt- sively because Westinghouse system furniture’s second name
ing the office environment to people and tasks for maximum is flexibility. The explosion in the use of desk-top electronic
productivity is Cemac’s forte. Westinghouse systems aids, which increase the potential of the individual, is
furniture makes intelligent use of office space. Up to 20% accommodated with our special range of electronic support
less office space is needed, a major consideration with high furniture. We help people to be more productive in less
overheads. The same number of people in less space - while space at lower cost. And that's the secret of survival and
maintaining productivity, privacy and noise control. future growth,

CEMAG

INTERIOR
SYSTEMS

N.S.\W. 71 York Street, Sydney. 2000. Tel: 29 7333. VIC. 9 Gertrude Street, Fitzroy. 3065. Tel: 419 8233.
QLD. GW.A. House, 10 Market Street, Brisbane. 4000. Tel: 221 5099



ega SC-3000H

Peter Vernon assesses the latest home micro from the ace arcade manufacturer.

The Sega SC-3000H computer offers a
lot for the price. Manufactured by the
Japanese Sega company and distributed
in this country by John Sands, one of
Australia’s largest publishers, the SC-
3000H is loosely-based on the MSX
standard. The system provides extensive
colour graphics and sound effects
capabilities, a powerful and easy-to-use

Basic interpreter and a wealth of expan-
sion possibilities and software in a com-
pact, attractively styled console.
Packaged with manuals and a separate
power supply pack in a sturdy cardboard
carry-case, the SC-3000H provides
everything you need to get started
immediately. The console s low and
sleek, and has 64 colour-coded keys ina

standard typewriter configuration, The
key action is light but positive, and the
short range of movement of the keys
makes typing very comfortable.

Cursor control keys for the SC-3000H
are not clustered in the MSX style, but
set on the left of the keyboard in a stan-
dard diamond layout, below the promi-
nent red reset key. There are no
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programmable function keys, but on
each side of the space bar are two extra
keys including CODE and GRAPH and a
key marked “dieresis”, which sets the
keyboard for operation in languages
other than English (a dieresis is an accent
mark over a vowel sound, as encoun-
tered in the French language).

A set of silver paper stick-on labels is
provided for the keyboard, and are inten-
ded to be mounted on the front of the
keys to indicate graphics characters and
the 48 Basic keywords available by
pressing keys in conjunction with the
CODE key. | have my doubts about the
effectiveness of this approach. It
wouldn’t take long for the labels to come
adrift and the overall effectis not likely to

be attractive. Use of the labels is optional
however, and by no means essential to
the full enjoyment of the Sega
computer.

Along the rear of the console are the
power switch, five pin DIN plug for con-
nection of a video monitor, a cassette
port connection and an output for con-
nection to a standard television receiver.
A slot for software cartridges is at the
right side. Power for the system is pro-
vided by a specially designed external
plug-pack adapter.

Operation and Basic tutorial manuals
are included with the computer, together
with a cassette containing six
educational programs and a ""hands-on”
programming tutorial. The manuals are

comprehensive, but definitely take a “no
frills” approach. | understand that John
Sands is currently preparing a series of
books on the SC-3000H which will be
required reading for anyone wanting to
make extensive use of the system.

On the other hand, it's good to see that
the demonstration programs included
with the system have been specially writ-
ten for use in Australia. “General
Knowledge” and "“Geography Tutor”
programs, for example, do not confront
the user with guestions on US or English
subjects, and would be immediately use-
ful in Australian schools. John Sands
long experience in the Australian market
shows to good advantage here.

Also provided is a cartridge containing

IR
- BemAT
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MITSUBISHI DISK
DRIVES

M2896-63

Slimline 8" Disk Drive Double
sided Density No AC Power
required. 3ms track to track. 1.6
Mbytes ynformatted, 77 track
side 10" bit soft error rate.
Cat.C11916 $6
Case & Power Supply to Suit

Cat. X11022 $159
M2894

Standard size 8" drive. Double
Cat.C11914

Case & Power Supply to Suit
Cat. X11011

M4854 )

Slimline 5%" disk drive. Double
sided, double density, 96 track/
inch, 9621 bit/inch, 1.6 Mbyte
unformatted, 3ms track to track
access, 77 track/side.

Cat. 11904 $350
Case & Power Supply to suit.

Cat. X11011 $89

M4853

Slimline 5%" disk drive, Double
sided, double density, 1 Mbyte
unformatted, 3ms track to track,
80 track/side, 5922 bits/inch.
Cat. C11903 $26

M4851

Slimline 5%" disk drive. Double
sided, double density S00K
unformatted, 40 track/side.
Steel band drive system.

Cat. C11901 $225
Case & Power Supply to suit.
Cat. X11011 $89
M4855

Slimline 5%" disk drive, double
sided, double density, 96 track/
inch. 2.0 Mbytes unformatted,

Cat. C11905 $385
MF353

3%" Standard size disk drive,
Double sided, double density, 1
Mbyte unformatted.

$265

Cat. C11923

MF351
3%" Standard size disk drive
Single sided, double density,
Cat. C11921

$225

\

VERBATIM DISKS
“Lowesl" price possible for
“Highest” quality.

I=u 10+ oo
MD525-01 1.45 2.75 2.60
MDSS0-01 4.50  3.95 3.7%
VALUE L.IFE Box of 10 522.9%

* Kk k Kk &

IBM* COMPATIBLE
COMPUTER
$1,990

Including Tax!
“IBM 15 a regestered trademark

* Kk k *

SWIVEL BASE

Makes life easier, normally

: g‘i.sg.! 1100 $22.50

APPLE* COMPATIBLE
DISK DRIVES

1-9 10+
$189 $179
("Appile i3 a regestensd trade mark )
PRICES SLASHED ON
DISK STORAGE BOXES!

Efficient and practical, these disk
storage boxes protect your disks
from being damaged or losl.
50's.Features smoked plaslic cover
with provision for a lock. High impact
ABS plastic base.

Cat. C16025 $19.50

50's.Features smoked plastic cover.
Divided into 10 sections, each fan
elevates the disks for easy
identification and access.
Cal. C16050

$29.50

1
SAVE! SAV =

RITRON 1

QOur most popular model in a steel
cabinet to minimise R.F.I. inter-
ference. Prices include tax, so getin
quick!

1-4 59 10+
Green, Cal. X14500
$139 $135 $129
Amber Cat. X14500
$139 $135 $129

RITRON 2

Stylish swivel base monitor, available
in amber or green.
1-9 10+
Green Cat. X14506

$189
$179

$199
Amber Cat. X14508
$189

sAVE s

PHOENIX 5

Suits Apple, Commodore, even your
CR!

@ Paland RGB.

® Normal Resolution

@ 13" CRT Dot Pitch 0.65mm

® Horiz. Resol. 320 TV lines

@ Vert. Resol. 560 TV lines

@ Display Characters 1,000
Ch.(40x25)

® 16 Colours (Pal)

® Green text display

Cat. X14522

PHOENIX 4
®RGB,TTL.
@ High' Resalution
@ 13" CRT Dot Pitch 0.31mm
@ Horiz. Resolution 720 dots
@ Vert, Resolution 240 T.V. Lines
@ Display Cahracters 2000

Ch, {80 x 25)
@ 8 Display colours and intensity
® Green text display

$690

Cal. X14520

$399

INCREASE YOUR
MEMORY

1-9 10+
4116 $1.80 $1.70
4164 $4.95 $4.50
2716 $6.25 §5.95
2732 $6.25 $5.95
2764 $8.25 §7.95
27128 $19.50 $18.75
6116 $6.95 $6.75
41256 $24.95 $23.95

KEYBOARD AND CASE
Cal. X11080 $249
| ‘
L ‘___'!'J
RITRON (ZETA)
DATASETTE

For data loading and saving, the
Ritron Datasette suils most home
computers and features tape
counter, monitor function for audio
verilication and slide control for
output level

Cal. C14900 $29.95
P [ N ] : [ ]
e 5 .

D0

READY MADE CABLES
Serial to serial. 2 m
Cat. P19011 18.95

Parallel centronics 1o cenlrnzi‘% arg

Cat. P19013

TELECOMMUNICATION
PLUG TO 2 SOCKETS.

Ideal for modem connections.

Cat. Y16014 $12.95

TELECOMMUNICATION
PLUG/SOCKET
Plug Cat. Y16016
Socket Cat. Y16018

$3.95
$4.95

L —{F

TELECOMMUNICATION
EXTENSION LEADS

Cat. Y16010 sm $12.50
Cat. Y16012 1om $14.95

LINE CONDITIONER

Dispose ol those clicks and
voltage spikes forever

2 slage output, 2 oullels per
stage, rated 1000 W 4A 250V
50Hz Il you want a ‘real’
computer system. this s for

L $249.00

REPLACEMENT 4\!‘1 ¥
*

KEYBOARDS W\©
® For Apple
® 42 single key BASIC command
®  One chip custom design encoder
® Made by ALPS, life time »

10 million operations
® Dimension: L340xW110xH42mm

Cal. KC2001 $79.50

® For Apple

® 45 built in function keys. BASIC
and CP/M command

45 user delined keys

Buill—in shift lock

Made by ALPS, lile time -

10 million opeartions

® Dimension: L340xW130xH42mm

$99.00

Cat. KC2002

“IBM TYPE"
COMPUTER CASING

Give your kit computer a totally
professional appearance with one of
these “IBM type" casings, includes
roon for 2 5%/ inch disk drives and
connection ports. Dimensions

49x39x5¢cm.
Cat. Xi1090 $89.00

AVTEK MULTI MODEM

@ 300 baud full duplex, 1200 baud
half duplex or 600 baud half
duplex, answer or orginale.

@ CCITT and Bell standards

@ Plugs straight in (harwired phone)

@ Supereior VLSI chip performance
works reliably with 4dBM signal
with S N ratio of 6dB Error rate on
this is level 10

[ ] éelecom Apsprova!

B84/37/113
Inc. phone, on|78399

MINI MODEM
@ 300 baud full duplex
® Answer orginate
@ Plugs straightin (hardwired phone)
® Superior VLSI chip performance

(identical to Multi Modem)
® Telecom Approval

(CB4/37/1173)

Incl. phone, only$199

APPLE* COMPATIBLE

CARDS
Printer Card Cat. X17029 $65
Drive Card Cat. X17019  $80

rh

Rod irving Electronics

425 HIGH STREET.
NORTHCOTE VICTORIA
Ph(03)489 8B6E 489 8131
48-50 ABECKETT STREET.
MELBOURNE VICTORIA
PH:{03)347 9251

Mail Order and
correspondance

P.O. Box 235
NORTHCOTE 3070

MAIL ORDER
HOT LINE

(03)a81 1436

=

POSTAGE RATES
$1-59.99 .
$10-$24.99
$25-549.99
$50-399.99
$100-5199 ..
$200-3499 . $7.50
$500 plus .. . $10.00

Comet road freight is extra,

X ew
*

oo _ ¥

MB100S

The next generation of "80" type
printers. 100 CPS, internal bufter
expandable to 4K, Greek as well as
italics. The print quality is the same
as its lorerunner. Square pins and
film ribbon make it unbeatable.

14
$325

$1.50
$2.00
$3.00
$3.50
$5.00

- e

STAR GEMINI 10

@ 120 CPS logic seeking

@ ltalics, graphics and down
loadable character sets.

@ Friction and tractor.

@ 9 x 9 matrix, high res. graphics.

@ Low cost typewrifter ribbon.
WAS $430 NOW $360

~.
m
The latest addition 1o our range. Has
near letter quality mode. 120CPS.
Down loadable character sel,
Graphics, Italics empasized etc.

Was $500 Now $420

COMPUTER PAPER
Top quality at a very atordable price.
Blank 11 x 9%/2", 2,000 sheet, quality

oo™ $29.50

Errors and Ommissions Excepted



Sega'’s Level 3 Basic interpreter in ROM.
This cartridge (or another program car-
tridge) must be installed beforé you can
use the computer.

In use

Connecting up the Sega SC-3000H is
easy. Any standard cassette recorder can
be used, although Sega also manufac-
tures its own version specially designed
for use with the SC-3000. A cable is pro-
vided to connect the modulated video
output to a television receiver with out-
put on VHF channel 3 or 4, and the
colour display is clear and steady, with a
large black border at the top and bottom
of the display area to allow for the
peculiarities of different television sets.
Of course, a direct entry colour video
monitor can also be used, by-passing the
modulated video output to produce a
sharper picture.

One minor short-coming is that the
cassette portdoes not provide for remote
control of the motor of the cassette
recorder. If you are using tapes which
contain more than one program you
must be quick to stop the cassette
recorder after a program has been loaded
to avoid running the tape past the start of
the next program. The absence of remote
control is not uncommon in computers
of this class however.

The SC-3000H is based on the ZBOA
processor, running at a clock speed of
3.568MHz. The standard system pro-
vides 32k of RAM and 32k of ROM, with
an additional 16k of video memory,
entirely separate from the main user
memory. When not in use by the
graphics controller, this memory can also
be used to store program data, accessed
by special versions of the PEEK and
POKE statements.

The video display

When first switched on, the SC-3000
takes about five seconds to initialise the
graphics controller circuitry and display
the Basic sign-on message. This time is
required because all aspects of the
Sega’s video display are controlled by
software. The character set and display
parameters must be copied from ROM
into the video RAM of the controller to
prepare the system for use, and this does
take a noticeable amount of time. The
corresponding reward, however, is a
flexibility and versatility unmatched by
other computers in this class.

The standard display format is 40
characters by 24 lines, in black on a
green background. A 256 x 192 bit-
mapped graphics mode is also available,
in 16 colours, together with 32 sprites
(graphics objects which can be created

CHECKOUT

and moved independently of the remain-
der of the display). A 64 x 48 “chunky
graphics” mode is also available with
special programming, and of course, the
character set is completely definable
by software.

General Instruments AY-3-8910 specified
by the MSX standard. Both chips
generate sound by dividing a basic clock
frequency by various amounts to pro-
duce the desired tone, but the Tl chip
uses a 10-bit divisor rather than the 12

Although primarily a home computer,
as indicated by the emphasis on graphics, sound
and games programs, the SC-3000H should also
find use in schools and as a low-cost entry system
for small business applications.

These display facilities are provided by
a remarkable display controller, the
Texas Instruments 9929 VDP (for Video
Display Processor), which is specified as
standard for MSX machines. With its
own 16k of memory, the VDP can pro-
vide four types of display operations
(although only text and high resolution
graphics are supported by the standard
Basic). As mentioned, the text mode
allows all 256 displayable characters to
be defined by data stored in RAM, w:ith
the colour of each group of eight charac-
ters programmed by separate memory
locations. The bit-mapped graphics
mode is actually an extension of the text
mode, but uses 768 definable character
blocks to completely fill the screen with
bit-mapped patterns.

The VDP also handles sprite display.
Each sprite is a block of 16 x 16 pixels,
and can be displayed with one of two set-
tings for size and magnification. The
position of each sprite on the screen is
set by X and Y coordinates stored in the
video RAM, so animation and special
effects are easily achieved. Each sprite
also has a priority which automatically
determines which object will be visible-if
two or more sprites occupy the same
location. Sprite O, for example, is always
displayed “on top of" sprite 1, which is
on top of sprite 2, and so on up to sprite
number 31. The sixteen colours avail-
able for sprites include a “transparent”
colour, which allows the background, or
another sprite, to be visible “beneath™
the first. One of TI's favourite demonstra-
tion programs for the VDP shows a car
with windows moving along a road. As
the car moves, the changing background
sceneryis clearly visible through the win-
dows. Imagine the effort that would be
involved in programming such a display
by normal pixel plotting! With the VDP
it's all automatic.

Sound effects

Sound effects for the SC-3000H are pro-
vided by another Texas Instruments
chip, the SN76496, rather than the

bits of the AY-3-8910. Theoretically the
General Instruments chip is thus more
accurate, but the difference is impercept-
ible except to the most discriminating
ear.

Both chips provide the same
capabilities — three independently pro-
grammable tone sources, a noise gener-
ator, a programmable mixer and a
programmable amplifier with 16 volume
settings. By mixing various sound
sources, or “voices”, or modulating the
noise source with the output of one of
the tone generators, a wide variety of
special effects can be created, quite apart
from standard musical notes and accom-
paniment for games. An internal speaker
reproduces the sound effects.

Sega Level 3 Basic

All the features of the SC-3000H are
well supported by Sega’s own version of
MSX-standard Basic. With the Basic car-
tridge in place the Sega reports 26,620
bytes free, out of the original 32k. The
Basic stack and work area are respons-
ible for the difference in the two
figures.

The graphics commands of Sega Basic
will be familiar to users of Microsoft
Level 5 Basic, with the familiar LINE,
PAINT, and CIRCLE statements.
Parameters added to these statements
allow boxes and ellipses to be drawn and
set the colour of drawings from the 16
available. One new statement is
BCIRCLE, which erases a previously
drawn circle. The same effect can be
achieved by drawing the circle again
using the background colour.

Sprites are defined using the state-
ment PATTERN followed by a string of
hexadecimal characters, and are
positioned on the screen with the
SPRITE statement, which takes co-
ordinates, colour and size settings as
parameters. There's no mucking about
with PEEK and POKE statements.

Other Basic statements control sound
effects. Both SOUND and PLAY are avail-
able, the first requiring numeric values
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for frequency and duration and the
second taking actual notes as
arguments. A range of five octaves is
supported.

Sega Basic does have a few restric-
tions which are absent in Microsoft ver-
sions however. No more than eight
nesting levels are permitted for GOSUB
statements, and no more than 16 nested
FOR ... NEXT loops. In practice these
restrictions have no effect, as few pro-
grams would approach these limits, but
the user should be aware of them in
any case.

When first initialised Sega Basic sets
aside just 300 bytes for the storage of
character strings. Any program which
requires more text handling capability
must first clear additional memory for
string storage space.

Software

A wide range of software is available for
the SC-3000H on cassettes and in plug-
in ROM cartridges. The largest part of
this range is games, including the usual
“shoot-em-up” space games and re-
creations such as baseball, tennis, soc-
cer and boxing. A number of
adventure-type games is also available,
including graphics adventure programs.
All the games which | have seen make
full use of Sega's graphics and sound
effects and rival many arcade games,
which is only to be expected considering
the Sega company's long experience in
this field.

Other application programs include a
spreadsheet with 256 columns by
10,000 rows (subject to memory
limitations), a fully-fledged word pro-
cessor and some exceptionally good
music programs. The music cartridge, in
particular, allows you to compose and
play music note by note or in phrases,
and comes with an extensive ““Music
Editor” handbook and a keyboard
overlay.

Due for release shortly is a database
program and a version of the Logo
language. A Z80 assembler, Basic
tutorial program and further educational
programs will also be available soon.
Whether you are interested in games,
educational applications or small busi-
ness programs, the SC-3000H is likely
to have something for you.

Expansion

Expansion for the SC-3000H is provided
by the “Super Control Station”, a metal
box which connects to the console
through a ribbon cable and plug-in car-
tridge pack. A single 3-inch disk drive is
included which provides 156k bytes of
storage space per disk, together with

~| CHECKOUT }

RS-232C serial and Centronics-type
parallel interfaces and additional RAM to
bring the total programmable memory
up to 80k (including the 16k video
RAM). The expansion unit comes with a
disk version of Basic to add the extra
commands required to save and load
programs on disk, access data and keep
disk directories in order.

Other accessories include the cassette
recorder already mentioned, a joystick
unit and a four colour printer/plotter
which uses tiny pens to “draw’’ charac-
ters and graphics shapes on 10cm
wide paper.

Conclusion

The SC-3000H is the latest version of
the Sega computer, which was originally
supplied with 16k of memory and a less
extensive version of Basic. Considering
the capabilities of the system, the range
of available software and the marketing
support facilities made available through
John Sands, the new system is par-
ticularly good value. Although primarily a
home computer, as indicated by the

emphasis on graphics, sound and games
programs, the SC-3000H should also
find use in schools and as a low-cost
entry system for small business
applications. In the under $500 class,
there are few computers which can
match the capabilities of the SC-
3000H.

Prices

The basic console described here is
priced at $349 including tax The Sega
cassette recorder is an additional $99
and a joystick unit is $19.95. Programs
on cassette also cost $19.95, and
software cartridges are $39.95. The
price of the expansion unit is $799,
including disk Basic and the additional
memory.

A number of retail outlets stock the
SC-3000H and can supply further infor-
mation. John Sands Electronics is at 6
Bay Street, Port Melbourne, Victoria
3207, orin New South Wales, at the cor-
ner of Allambie and Warringah Roads,
Frenchs Forest. There are also offices in
Brisbane, Perth and Adelaide.

Technical specifications

Text mode 40 x 24, graphics 256 x 192, 16 colours,

Three channels plus noise source, five octaves
Direct video, RF modulated video, cassette port

CPU: ZBOA processor running at 3.58 MHz
ROM: 32k
RAM: 32k plus 16k video RAM
Keyboard:  64-key typewriter standard
Display:
32 programmable sprites
Sound:
Interfaces:

Paper Tamer:
PRINTER ORGANIZER

@® "Paper Tamer” saves space and restores order to
your desk top micro-centre. ® Neatly stores up to
900 sheets continuous 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 [x

weitomerare
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within 30 Days for full refund
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Serious applications for home
micros are still few and far
between. Viewsheet from
Acomsoft is a straightforward
but powerful spreadsheet which
transforms the BBC Micro into
a simple business machine.
Mike Liardet figures it out

The difference between home and busi-
nesscomputers is ever decreasing as the
prices of business systems fall and home
computers become more sophisticated.
Similarly the gap between home and
business computer software is closing
and there is now a trickle of very sophis-
ticated home computer software pro-
ducts. One such product is Viewsheet.

Viewsheet is a spreadsheet system for
the BBC Micro. Although of prime
interest to serious home users, it is also
worthy of any business application. It has
a blindingly fast calculation speed, an
advanced multiple windows facility, and
the ability to link multiple models. It is
one of a range of products from

Acornsoft, including database and yvord
processing, designed to inter-
communicate.

Installation

Viewsheet is sold in a compact little box
containing a manual, reference card and
a keynote template. The software itself
lies in a 16k ROM chip, protected by an
electrostatic-proof sponge mat. This
ROM chip must be housed in one of the
BBC's 'sideways ROM' sockets — of
which the BBC Micro has five specifically
for optical software such as Viewsheet.
Once installed, the chip can stay there
indefinitely (unless you plan to run more
than five ROM products), whichis just as
well, as it is not designed for repeated
insertions and extractions.

The benefit of software in ROM is that
it is available as soon as the computer is

switched on, and none of the internal
RAM is taken up with software. On the
other hand ROM chips cost more than

cassette tapes, which unfortunately
pushes up the price of the product. There
is also the problem of installing the chip:
this is dealt with by an accopmpanying
leaflet containing full instructions.

If you are not technically minded the
idea of inserting chips into the guts of
your precious computer may seem a little
intimidating. But the instructions are
quite explicit, and a screwdriver is the
only tool necessary. There's no soldering
— the chip is simply pressed into a wait-
ing socket (a process which takes no
more than five minutes, including the
time spent reading the instructions).

My only difficulty with installation was
caused by the identifying label on the top
of the chip. It is vital that the chip is
placed the right way round, and the

Acornsoft’s
Viewsheet

leaflet explains that a notch on top of the
chip indicates its correct position. In my
case the label obscured the notch, but
peeling it back revealed all, and one care-
ful push had it in place.

Getting started

When the BBC is switched on, whichever
chip is in the rightmost of the five
sideways ROM sockets is given control.
If it's Viewsheet, then Viewsheet is
automatically started; but whichever
chip is activated, it will be in a state
known as ‘command mode’. This is
where a variety of commands can be
typed in at the keyboard, and the applica-
tion itself is not on display.

Most ROM-based packages for the
BBC support a common core of com-
mands, relevant to all applications; for
example, NEW clears out memory, eras-

ing an existing spreadsheet for
Viewsheet, or word processor text for
View. There are special disk commands
(if you have disks), and commands like
LOAD, SAVE and PRINT have predict-
able effects, depending on the host
application. It is possible to switch
applications in command mode by typ-
ing *' followed by the application name:
if Viewsheet is not in the rightmost soc-
ket, it can be activated following switch-
on, by typing *SHEET.

As soon as Viewsheet has been
activated, spreadsheeting can begin by
pressing the ESCAPE key. This key
toggles between command mode and
application mode, and in the case of
Viewsheet the application mode results
in a fairly orthodox display of the first 19
rows and first few columns of an empty
spreadsheet. The number of columns
visible depends on the currently selected
‘display mode'.

The BBC Micro offers eight different
display modes, numbered O to 7. The
possibilities include high-resolution
graphics, or colour, or 80 or 40 charac-
ters per line. Viewsheet can operate with
any of these, or even cope with changes
in mid-session, but the best display is
obtained with number 3 which has 8O-
characters per line and optional inverse
characters. Unfortunately, this also con-
sumes a lot of free memory, which could
be better used by the spreadsheet model.
Nevertheless, it is best to start with this,
and opt for a poorer display mode later if
memory gets tight. In command mode,
the type of display can be changed using
the MODE command — thus MODE 3
switches the display image to smaller
characters so that 80 can fit on a line.
Following this, the ESCAPE key switches
the display back to the spreadsheet.

Basic facilities

When spreadsheeting, the first four
rows of the screen contain status infor-
mation or echo text typed in at the
keyboard; the rest of the screen displays
the spreadsheet itself. Initially most of
the area is blank until something is
entered into the spreadsheet The left-
hand side is earmarked for row numbers,
and the top of it for column identifiers: A,
B, C and so on. In display mode 3, nine 8-
character columns can be accom-
modated.

For basic spreadsheeting, Acornsoft
has introduced few innovations in
Viewsheet. The familiar cursor hovers
over one of the cells, and can be moved
up, down, left or right by pushing one of
the arrow keys at the right of the
keyboard. The screen window can be
shifted to a new portion of the
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The only computer that was dégned

Inaclassroom, nota factory:

If you want to find out how suitable
a computer is for your school, ask where
it was designed,

One brand, you'll find, was
designed in a garage.

Most others came into being in
factones.

Only one computer, the BBC micro,
was actually created in a classroom.

The classroom, by the way, was at
Cambndge University.

And leading the design team were
those masters of educational television,
the British Broadcasting Corporation.

Consequently, the BBC 1s one
computer that adapts perfectly to the
classroom.

Because 1t is one computer that
doesn't have to adapt.

A whole bank of them can be
hinked together (up to 254 in fact) with
the teacher (master station) in full
command of the class.

The BBC computer is so simple
to use that new students can make
immediate progress.

At the same time, for advanced
students, the BBC expands to encompass
the most complex and esotenc realms of
computer wizardry.

Understandably, the BBC 1s chosen
by over 8B0% of British Schools and 1s
already enrolled 1n over 1,000 Australian
Schools.

In fact, it 1s now recommended by

seven Education Departments in Australia.

After all, that's precisely what it was
designed for.

The BBC school computer.

For more information on the BBC
microcomputer and the new compact
version, the Electron, send this coupon to:
Barson Computers Pty. Litd.

335 Johnston St., Abbotsford, Victorna
3067, or T West St., North Sydney 2060.
Or phone Barson Melboume on
(03)4193033 or Sydney (02)957 2588.

Name:
School:
Address:

Postcode:

BARSON COMPUTERS
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spreadsheet by directing the cursor
there. The spreadsheet extends to 255
rows and 255 columns in all. As on most
8-bit computers there is insufficient
memory to use all 65,000 cells available
(see Benchmarks box).

Text numbers and formulae can be
entered into the spreadsheet by moving
the cursor to the required cell, and then

typing in whatever is required.
Viewsheet sorts this out and
automatically recalculates following
any modifications.

Formulae are built up using the normal
spreadsheet conventions, with * =
‘times’, /" = divide and cell references
like A1 or BK23 being permitted.
Viewsheet also employs ‘operator pre-
cedences’, which reduce the need for
parentheses. For example:

Al *B2-C3*D4

is calculated as:

(A1 *B2 - (C3 *C4)

since "*' has a higher precedence than

A variety of built-in functions are pro-
vided, including trigonometry, logic and
exponentiation. There are also a number
of spreadsheet ‘specials” for example,
AVERAGE can be given a list of values or
cell references and will calculate the
average of them:

AVERAGE (23, A1-1, B2D3)
will calculate the average of 23, the con-
tents of cell A1 less 1, and the six cells in

special function is CHOOSE:

CHOOSE (D1, 31, 28, 31, 30, 31, 30,
31, 31, 30, 31, 30, 31) would evaluate
to the number of days in the month num-
ber stored in D1. An interesting omission
is the SUM function, for summing a row,
column or area. Viewsheet has a special
notation for summing:

A1A12

sums the 12 values from A1 to A12,
using neat and concise notation.

Viewsheet provides a good range of
spreadsheet editing facilities, such as
row or column insertion and deletion,
and replication, and so on. Itis also poss-
ible to edit a cell contents, saving the
need to retype from scratch following an
erroneous entry. All these facilities are
activated by pressing one of the
function keys.

The BBC is equipped with 10 function
keys at the top of the keyboard which are
coloured in a contrasting red. The use of
these keys is explained in the manual
but, as a source of quick reference for the
expert, Viewsheet is supplied with a
keyboard template which can be fitted
just above the keys. This merely sum-
marises the function of each. The func-
tion keys can also be pressed in
conjunction with the control or shift
keys, allowing for up to 30 functions in

the rectangle from B2 to D3. Another

total. The template is arranged in three
rows, to cover all thirty possibilities. Only
seven entries are blank, so 23 of the 30
possibilities are used by Viewsheet.

Windows

In addition to conventional basic
spreadsheet editing facilities, Viewsheet
offers some advanced features. In par-
ticular, it is possible to define multiple
windows. Multiple windows are useful
when itis necessary to view distant parts
of the spreadsheet simultaneously. The
best example of this is in budgeting,
when the profit line at the bottom of the
spreadsheet is always of interest, even
when entries right at the top are being
changed. But there are many other
situations when windows are useful.

Viewsheet provides for up to 10 win-
dows onto the spreadsheet, nine of
which are inactive, while one is defined
to occupy the entire screen. This is, of
course, a rather limited use of
Viewsheet's windowing capability, but
appears to the user as a perfectly normal
spreadsheet, as described above. In fact,
there is no need to know about window-
ing in the initial stages of using
Viewsheet

The 10 windows are numbered 0 t0 9,
and to initiate a non-trivial usage itis first
necessary to shrink the one active win-
dow, otherwise there is no room for any-
thing else. The sole active window,
number O, can be changed by pressing
the ‘edit window' function key, and
specifying that window O is to be altered.
Each window has a number of attributes
which ‘edit window' can change: to
reduce itin size, alter the style of display,
or the way it works.

Two of the attributes specify the top
left and bottom right cells to be dis-
played. For window O these are setto A1
and 119 by default The specification of
A1 and 119 determines the initial win-
dow display, a rectangle of cells with A1
at the top left and 119 at the bottom
right, but these values do not prevent the
window from displaying other parts of
the spreadsheet. Normal cursor moves
have the usual scrolling effect within the
window; thus the two cell references are
more significant for the size of window
implied, that is, 19 rows by nine
columns. Changing 119 to B5, say,
shrinks window O to just 10 cells, leaw-
ing plenty of room for other windows
below it and to the right

A new window can be activated by
using ‘edit window’, but for a different
window number, and as before the top
left and bottom right can be specified. It
is possible for the window to focus just
on a single cell, when top left and bottom

right are the same. Another attribute is

I SOFTWARE I

the display position of the window,
which must be either beneath or to the
right of a previously defined window. In
addition, windows can have different
column widths as well as different
numeric display format, numbers of

decimal places and left or right
justification.
Each window has an ‘Options’

attribute and initially, for all bar window
0O, the window-off option is in force. Thus
to activate a window this must be turned
on. But it can be turned on in various
ways: row and column identifiers can be
visible or not, and there is a primitive
graph option (which displays numbers
as asterisks in order to produce horizon-
tal bar graphs), or the window can be
synchronised to other windows.

Synchronisation can be useful if, say,
two single column windows are aligned
vertically on the screen, showing dif-
ferent parts of a month’s data. With syn-
chronisation a cursor move to a new
month in one window will automatically
change the other window to the same
month.

When several windows are on screen
simultaneously, only one cursor is pre-
sent, in one window. Although the win-
dow is smaller than the single original
window, it operates in an identical
fashion, except that other windows may
be synchronised to it. To move the cursor
to a new window requires the ‘next win-
dow’ keystroke. One of the function keys
is used for this.

Although sophisticated displays can
be arranged, they may require some
thought and planning. Fortunately,
Viewsheet allows window definitions to
be loaded and saved independently; this
means that a complex window arrange-
ment can be reused with several
spreadsheet models.

Finally, should the window definitions
be in error, and require more screen dis-
play than is actually available, then the
excess is automatically clipped from the
display. This situation can also arise if the
display mode is changed to fewer
characters per line. Unfortunately, it is
not a rarity for an inferior display mode to
be needed. The BBC model B has 32k of
RAM, but the spreadsheet data must
share this with the data for the display
itself. The best display mode (MODE 3)
leaves only 9k for the spreadsheet data.
The least attractive display mode (MODE
7). with only 40 characters to a line,
leaves all of 24k for the spreadsheet
data. (The Benchmark performance tests
were done with both modes.)

Advanced facilities

There are a number of advanced
spreadsheeting features in Viewsheet,
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Goodss

Obviously, every student lucky
enough to have access to a BBC
computer is going to learm about
computers.

But that is not the only subject they
will have at their fingertips.

For the BBC school computer
can enhance virtually any subject on the
school curriculum.

Hundreds of educational
programmes have been wntten for the
BBC by educators in the UK.

This material, which is of a singularly
high standard, was prepared to achieve
a major British Government policy
objective of computer literacy in schools.

In addition, a number of State
Education Departments in Australia have

udents can learn any
Aslong as they know their

written a range of curriculum specific
software to plug any cultural gaps.

To simplify the leaming process
(not to mention the teaching process) the
BBC system allows each student in the
class to progress at his or her own pace.

Unlike the traditional classroom,
no one is held back by the other students
or, conversely, left behind.

Even the language of the computer,
BBC Basic, is easier to operate so students
can begin computer programming much
earlier.

In short, the BBC is the computer
for learming.

And once again, the Bntish
Broadcasting Corporation has helped
make the learmning process a pleasure.

na

wihing,
O

The BBC school computer.

For more information on the BBC
microcomputer and the new compact
version, the Electron, send this coupon to:
Barson Computers Pty. Ltd.

335 Johnston St, Abbotsford, Victonia
3067, or T West St., North Sydney 2060.
Or phone Barson Melbourne on
(03)4193033 or Sydney (02) 957 2588.

Name:
School:
Address. .

Postcode:

BARSON COMPUTERS

Taow MOlERAn & Bolly BAR G
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which | shall touch upon lightly.

Initially the rows of the spreadsheet
are numbered, and the columns are iden-
tified by letters, but Viewsheet allows
these to be changed selectively. Thus
more meaningful row headings can be
used: for example, row 10 might be
renamed as ‘SALES’, and columns Ato L
as 'JAN’ to ‘DEC’. These new h#adings
can be used in cell references-"JAN’ 29
instead of A29 or‘FEB SALES' instead of
B10.

Itis possible to protect individual rows
or columns, but not single cells, against
accidental deletion or changes. This is
useful for setting up turnkey appli-
cations, where an unskilled user can be
prevented from inadvertently destroying
part of the model.

Printouts from Viewsheets are, like the
display, handled by a window facility. In
addition to the 10 display windows there
are 10 printer windows, which are
specified in the same fashion as above.
On specifying the PRINT command, all
the active windows are printed with the
required formats. A printout can be made
to mirror the screen display, although
normally it is more useful to take advan-
tage of the larger dimensions of printer
stationery to print out the full width and
length of a model. But there is a great
deal of flexibility, and different style prin-
touts can be quickly obtained by switch-
ing the various printer windows on and
off before issuing the PRINT command.

It is also possible to print to disk or
cassette, so that the spreadsheet can be
subsequently read as a text file into
Acornsoft’'s word processor, View. Like
printing to paper, this facility makes full
use of the printer windows.

If you have disk drives, then
Viewsheet's workspace is not just
limited to the non-display RAM in the
BBC, but it's possible to use up to five
auxiliary arrays of numbers, on disk.

[ SOFTWARE

Each array can have up to 255 rows and
columns, with a maximum of 10,710
elements in all. For five arrays, this
means spreadsheet models can contain

to refer to any of the BBC manuals in
order to use it

The reference section gives a brief run-
down for every aspect of Viewsheet,

‘Viewsheet offers some advanced features. ..
multiple windows are useful when it is
necessary to view distant parts of the

spreadsheet simultaneously.’

over 50,000 numbers in total. Any ele-
ment in any array can be read or written
automatically during spreadsheet
recalculation. Apart from greatly expand-
ing the capacity of the system, this fea-
ture also enables consolidation
operations to be performed. Each array
could contain the figures for different
departments in an organisation and a
simple read then sum loop can con-
solidate all the data into a spreadsheet.
Of course, disk access can slow down
calculations, but the manual contains
hints for optimising this, and the facility
enables tasks to be performed that
would not normally be feasible on an 8-
bit micro.

Documentation

Viewsheetis supplied with a paper-back-
size, spiral-bound manual of about 140
pages which comes in two parts, starting
with a tutorial, and then a reference sec-
tion. Both parts are well cross-
referenced by an index

The tutorial section is very clear, and
contains a number of screen illus-
trations. It assumes no prior knowledge
of the BBC Micro. Not unreasonably, it
does not describe how to set up the BBC
hardware, but apart from that it is com-
pletely self-contained. From the

operational point of view there is no need

including details of all the available com-
mands (in command mode), function
keystrokes, and so on.

The remaining documentation com-
prises a reference card, the chip installa-
tion instructions and the keyboard
template. Both the keyboard template
and the reference card are invaluable as a
quick guide when you become familiar
with the system. If you are continually
switching between several packages,
each with its own template, it is a little
inconvenient to change them: the tem-
plate is held in place under a transparent
plastic strip which must be sprung open
to replace a template making it difficult to
get the new one correctly aligned with
the function keys.

Conclusion

The BBC Micro can be used either as a
home or as a simple business machine,
and Viewsheet complements it nicely: it
is very simple to use but itis also very fast
and powerful.

Having the software in ROM circum-
vents the usual home computer pro-
blemsofslowtape loading. The software
is also compatible wlth the BBC disk
drives.

My only major reservation about
Viewsheet is the limited RAM storage
capacity of the BBC Micro, which res-
tricts the size of spreadsheet models.
Viewsheet mitigates this by permitting
auxiliary data storage on the disks, but
the use of an auxiliary RAM board would
also be of help.

Viewsheet retails for $153.
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PIACE OF BIRTH: CAMBRIDGE YNI VERSITY

TEACHING
EXPER/ENCE.

SCHOOLS.
SYBIECTS:

LEVEL.

 RECOMMENDED SEVEN EDUCATION
By: “DEPARTMENTS /A
AUSTRALIA.

Wit quali

E708, CAMBRIDGE,
W/INCHESTER AND 807

OF ALL BRITISH SCHOCLS,
OVER L 000 AUSTRALIAN

ENGCLISH MATHS PHYSCS,
OHEMISTRY, BIOLOGY.
CEOGRALH Y, SC/IENCEA R7,
MUSIC, ETC, ETC TO HSC

ith qualifications like these,
shouldnt this teacher be at your school?

Only one teacher in the world Without doubt, there is no finer
comes with credentials such as these.  educational tool you can give to the

The BBC school computer.

The teacher is a computer. teachers at your school.
The BBC school computer. And certainly, no other teaching
You'lll understand why its such a system quite compares as far as the
good teacher, when you consider those students are concerned.
responsible for its education. There is, however, one important
The professors from the consideration we have yet to mention.
Computer Studies faculty at Cambrndge, The pnce.
for example. What other teacher offers such
The panel of experts on impeccable qualifications for just $8597
educational television from the BBC,
to name another. For more information on the BBC
Along with the hundreds of rmicrocomputer and the new compact
members of the teaching fraternity, both version, the Electron, send this coupon

Post to: Barson Computers Pty. Litd.,
335 Johnston St., Abbotsford, Victoria
3067 or 7 West St,, North Sydney 2060.
Or phone Barson Melbourne on

(03) 4193033 or Sydney (02) 957 2588.

Name:
School:
Address:

Postcode:

here and in the UK, who developed  to the Australian distributor,
the software. Barson Computers Pty. Litd.

BARSON COMPUTERS

*$8591ax free price toschools 3899 recommended retaill

Dow Melnsosh & Kells
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A computer that, for the first time, works
with you rather than just for you. Hardware
and Software co-ordinating perfectly, Apricot
arrives complete and ready to work.

The MicroScreen™ on the keyboard,
unique to Apricot, performs a variety of
practical functions—as a calculator, calendar,
time display, and as a window on the screen.
Most significantly the MicroScreen™ prompts
and assists the user by presenting simple
options whilst running applications.

Microscreen

Incorporating the very latest advances in
computer technology. Apricot uses 32"
pocket-size diskettes. Secure and compact. yet
offering increased storage capacity.

APricol

As you'd expect with a 4th generation
system, Apricot offers true 16-bit processing,
multi-processor architecture and 256K RAM
as standard.

With 16-bit business
software and compatibility with
the best selling Sirius 1 and
IBM PC, Apricot already has the
largest available software library.




H
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Apricot includes over $1.000 of software—
SuperCalc spreadsheet, business and
communications software—to ensure that your
system is immediately effective.

And because executives are
not office bound.
Apricot offers
portabihity. a further
feature aimed at
improving efficiency
Powertul sleek and
sophisticated—and
all at an amazing
4th generation
price.

\\

BARSON COMPUTERS
335 Johnston St Abbotsford. Vic 3067 post LO
or call 03<419 3033



SOFTWARE AND HARDWARE DISCOUNT WAREHOUSE

Apple: Zardax
IBM: Wordstar 2000

MAILUWARE

Super Specials for this month only:

$280.00 this month only  $185.00
$585.00 this month only  $435.00

Macintosh: Helix
Commodore: Magpie

“Our prices speak for themselves.”

$560.00 this month only  $425.00
$199.00 this month only  $155.00

IBM

Software (sales tax Included)
Framework
Lotus 123 IBMIDEC/Wang
Electric Desk ............
Symphony .

Upen Access IBMITIM‘ang .............

dBase il .
Knowlengeman
SpellblndermeﬂnILc
Cardbox ...........
Wordcraft
ThinkTank ......
PFS Access
Enable .......
Friday ..

Harvard Préjééf Manager B

ga.ame integrated accuuntlng
Ccncurrenl 3 U
Mulimate ; i
Rbase ..
Microsoft Word-+ Mouse
Wordstar Propak ...
Wordstar 2000 13Ius
IAL Charter accounling
Sidekick ..................
Milestone .....
Crosstalk XVI ...
Mite ...
Corporale MBA
Flight Simulator II ..
Prn Key .

ooy 1PC .
rurho PascaliTurbo Toolbox
Optimum _......
SuperCalc 3 ..
Multiptan ...
Microsoft Word
Suspended
PFS File/Graph/Report
Software nol listed

Hardware (sales tax included)
Qubie 10MB hard disk ;
(Oubie 20MB hard disk

paralie! printer cable

Sysgen Il G-10

Persys! boards Ir

AST boards .

Paradise boards

Qubie boards

Graphics Edge

Power proteclion und

B4KB uparade chips

Hardware not lisled

1995.00
245000
11000
474500
37500
call
77472
675.00
885.00
695.00
110.00
call

625.00
526.00

858 SBESRNE
S338323838322888288

525 eE828

S88

395.00*

1550.00

call
625.00

695.00
call
79.95
call

MACINTOSH

MaC JazZ ....ooovvv
Mac DB Master ...

Mac ThinkTank ....................

Mac Chart

Mac File . )
Mac Me: mer [
Mac PFS File+ ﬂenorl
Mac floppy disks (10)
Mac more Mac bargains

Mac MegaForm .............. '

APPLE

MegaWorks ...

A nice game of chess
dBase Il with lessons
Friday .........

Vision Cashbook

Koala lighl pen

Bank Sireel Writer ...
The Incredible Jack ...
Microsoft Basic Compiler
Wordstar Professional ... ...
Infostar +CPIM + 64KB
Flashcalc IMIENC

Disk Expander

Microsot 280 Softcard ...
Turbo Pascal/Turbo Toolbox ...

Visilile

Choplifter

Sargon Il .

Flight Simulalor I
Educational software .,
PFS School Record ...........
PFS Write/File/Report!Graph

Hard Disks
SAM. voice synl
Vision B0 128KB
Vision 80 256KB
Auto ke printer card ...
Auto Ice smart modem

COMMODORE

Ghostbuslers disk ..............
Multiplan ...

Flight Simulalor ...

One World C64 disk

Lode Runnes

ATARI
lor Aani software

SINCLAIR
tor Sinclair producls .

Our
RRP Price
call call
36000 299.00
21000  179.00
19900  165.00
31500 247.00
21000 175.00
32000  265.00
96.00 65.20
call call
31500 call
179.00 call
4995 41.95
54000  390.00
36000 253.00
14500  129.00
34900 289.00
9995 79.95
28000 245.00
65900  510.00
53500 385.00
666.00  535.00
16500  135.00
4500 35.00
54500  405.00
@135.00 @75.00
42800  285.00°
4995 37.95
7595 64.95
7995 69.95
from 22.50
19500  169.00
@17500 @144.00
call call
120.00 69.95°
49900  335.00"
56680  460.00°
130.00 87.50
39500 355.00
2995 27.95
14900  119.00
79.95 69.95
12900  109.00
3995 34.95
call

call

CP/M SOFTWARE

Turbo Pascal+ Turbo Toolbox ...

Crosslalk 3.0

Wordstar Professional
Starburst

Infostar

Diagnostics Il .....

Suspended (DEC) ..

mare CPIM B0 & 86 siware _

HARDWARE

Kaypro compulers wilh dBll, DataStar,
WordStar, more .

President 16 — runs IBM software runs
PC-DOS, Flight Simulator, complele w/
Perect Siware ..

Columbia MS DOS, CPIM with Perfect S/
ware, hard disk

Mncoat 4ih genera!mn 3u|:|ef micro thats
easy lo use

DISKS

Nashua Professional SSOD
Nashua Professional DSOD .,
Memorex SSDD (10} ...

Memorex DSDD (10) . ..o oo

Microfloppies 3.5 in

SSDD 5 114 (10)

other disks .

all disks in plaslic ibrary cases

MODEMS & ACOUSTIC COUPLERS
Cicada 300 .

Sendala 300AA )

DalaSat compac! modems
DataNetComm plugin modems

Auto lce smart modems

lor more modem bargains .

PRINTERS (sales tax incl.)

NEC Spinwriter 8800 .
NEC Pinwriler P3/P2
Toshiba P1351

Toshiba P1340

Siver Reed 550 daisy wheel
Siver Reed 500 daisy wheel
Siver Reed 700 daisy wheel
Star Gemini 10Xi

Sar Della 15¢ .

Epson RXBOFIT

Epson FX100

Epson LO1500

parallel printer cables

mare printer bargains

B4KB buffers

1740.00
1281.00
78700
call
539.00
118500
649.00
‘33300
213000
110.00
call
47000

o BRESEHS
83858k

call

call

call

call
925.00
599.00
call
399.00
999.00
565.00
1199.00
1839.00
55.00
call
299.00

All products carry full manufacturers

warranty and support.

All products are latest release versions.
Software from Arcom Pacific,

Imagineering, SCA, Microsoft,
Sourceware, Digital Research, Sorcim,
MicroPro, Ashton-Tate and others.,

Should there be any price reductions
since the printing of this magazine, we will
pass these onto our customers. Please do
not hesitate to call us and confirm the
latest prices, and we will do our best to
better any genuine price quoted by our

competitors.

*Super Specials while present stocks last

Prices current at the time of printing.

subject to change without notice

For all products not listed, call

(02) 212-1622

Call for specials and sales tax exempted prices: (02) 212-1622

Order by phone, or send cheque or money order to:
MAILWARE, P.0. Box K109, Haymarket N.S.W. 2000 TLX: 70208.
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Our monthly pot-pourri of hardware and software

tips for popular micros. If you have a favourite tip to

pass on, send it to ‘TJ's Workshop', 77 Glenhuntly
Road, Elwood, Victoria 3184. Please keep your

contributions as concise as possible. APC can accept no
responsibility for any damage caused by using these tips,

and readers should be advised that hardware modifications may render the maker's guarantee invalid.

COMMODORE
64 MACHINE
CODE AUTO-
START

| am interested in running
my own machine code pro-
grams on the Commodore
64, but | need some way to
get them to auto-start when
loading from tape. Using a
Basic program to load them
is one option, but since that
uses extra memory space, it
isn't very helpful.

Basic programs can be
automatically started when
loaded using SHIFT/RUN,
so | decided to make my
machine code program look
like a Basic program and the
result is shown here.

The number in single
quotes is the start address
{which can be as low as
2074, as in the example). A
five-figure start address can

be obtained by replacing the
leading space with the extra
digit

To save the program on
tape initially, start the pro-
gram at SAVEIT and the
usual SAVE messages will
appear (verification is also
possible). Note that only
memory from 2048 to
PROGTOP is saved. When
loaded by SHIFT/RUN, the
program will load and start
with the first Basic line,
which is a call to the
machine code routine at
2074. The main body of the
program is executed and a
return (via the RTS) is made
to the line following the SYS
statement, which returns to
the Basic monitor.

When LISTed, the pro-
gram appears as follows:
10 SYS 2074

Also, as with Basic, the
machine code program can
be re-run at any time by
typing RUN.

W Turner

0000 ]

0000 : Example 'of Co
Q000 i

0000  FFBA SETLFS=#FFBA
0000 FFBD SETNAM=$FFBD ;
0000 FFDB SAVE=$FFD8
0000 3

0000 FB FREKIP=$00FB 1
0000 '

0000 0BOOD *=2048

0800 3

0800 000COB BASIC .BYTE
0BOC 000049 .BYTE
0815

0815 o0B1A ¥=2074

0B1A

0814 START

0814

081/ : Program body
0814

0B1A &0 RTS

proaram e bh autostart

jKernel Set Logical File rauline

s1Kernel Save routine

jStart of BASIC program area

jStart of Machine

mmodore &4 M/C

Kernel Set File Name routire

Spare page zero address for Save

0,.,12.8,10,.0,158,
2074° ,0 310 BYS
73.0,140,1,32,0,0

2074

0.0,

code program

1 Top of Machine code program

1Save complete

jLength of filename

0818 :

081B OB1E PROGTOP=#

0B1B s

0B1B ATF01 SAVEIT LDA #1

081D AZ201 LDX #1

081F AOFF LDY #255
0821 20BAFF JsR SETLFS
0824 AT04 LDA #LDEMO
0826 AZIF LDX #<DEMO
0828 A0S LDY #3>DEMD
082A 20BDFF ISR SETNAM
082D ATO0 LDA #<2048
0BZF BSFB sTA FREKZF
0831 A708 LDA #>2048
0833 B8SFC STA FREKZP+1
0835 AZ1B LDX #<PROGTOP
0837 A00B LDY #>PROGTOF
0839 AYFB LDA H<FREKZF
0BZB 20DBFF JSR SAVE
083E &0 RTS

083F 3

0B3F 44454D DEMD .BYTE  ‘DEMO’
0843 04 LDEMD=%-DEMO

N84S 3

0843 END SAVEIT

sFilename

3This

schunk

1of

jcode

jWas

jlifted

sfrom

ithe
sCommodore &4
tProgrammer ‘s
;iReference
jBuide

ipage 293-294
;mnhified
tand

jcorrected.

ATARI OUTPUT
DEVICE

This subroutine allows you
to change the Atari's stan-
dard output device (the stan-
dard output is where all
system messages, PRINT
statements, and so on
appear, and normally this is
the screen). With this sub-
routine, you can specify
another device (usually a
printer) and save yourself
the bother of writing every-
thing twice using PRINT
&LPRINT. The routine will
work regardless of operating
systein, or even if you have
superseded the normal
device driver by adding a
new device handler.

Simply type STDOUTS$ =
“P:" or STDOUTS = "E:”
(depending on whether you
want printer or screen out-
put), then GOSUB 10000.

Everything will be then sent
to the chosen device.
10 DIM STDOUTS (2):
REM DECLARE THE
STRING FOR USE
THROUGHOUT THE
MAIN PROGRAM
AND IN THE
SUBROUTINE
ITSELF
Main program
10000 FOR DEVICE =830
TO 794 STEP -3:
IF PEEK (DEVICE)
= ASC (STDOUTS$)
THEN HANDLER =
PEEK (DEVICE + 1)
+ 256* (PEEK
(DEVICE + 2)):
POP: GOTO 10020
NEXT DEVICE:
PRINT “NO SUCH
DEVICE": RETURN
POKE 838, PEEK
(HANDLER + 6):
POKE 839, PEEK
(HANDLER + 7):
RETURN
F O'Dwyer

10010

10020
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commercial and professional microsystems
gth Floor, 505 St Kilda Road, Melbourne 3004, Aust.

C.P.M. MINI CONQUEROR

THE COMPLETE DESKTOP SOLUTION — POWERFUL,
EASY-TO-USE, FRIENDLY, RELIABLE

COMPRISING:

* 12in green screen terminal. on swivel base
with detachable keyboard. 95 keys. separale
numeric key pad. 10 funclion keys. buill-in
graphics capability.

« 780A running al 4MHz

» 64K bytes of RAM. 4K bytes of ROM.

* 2-RS232 senial ports

» 2 AS232 serial ports. Software selectable baud

rates Lo 38.4K baud.

= [Mass storage: two double sided, 80 track disk
drives. 800K bytes (formatted) per diskelle
16M-bytes total internal storage

« CP/M 2.2 with enhanced BIOS & CCP

« [ntegrated accounting software General Led-
ger. Accounts Receivable. Accounts Payable.
Stock Control & Invoicing

» Reads/writes other popular compuler formats

Telephone (03) 267 7829

OPTIONAL: 16 bit “Attached Processor” upgrade now available, enabling you to run both 16 bit
software, like Lotus 1-2-3, and your existing B bit software. (For details see below).

SPECIALISED BUSINESS SOFTWARE: For nearly all fields. eg.. motel. insurance. real estale.

medical/dental. farming. video shops. etc.. etc.. also available

COMPUTER MEDIA TRANSCRIPTION/COPYING

= Software duplication. copying and formatting for virtually all popular
computers

» Downloading 8" CP/M formats to over 60 5" CP/M formats.

= Conversion and downloading from CP/M to MS-DOS/PC-DOS

= Copy protection for most popular formats

« Rapid turn around

* Reasonable charges.

WE ALSO OFFER 80 TRACK DSDD DRIVE
UPGRADES FOR IBM PC-s AND
COMPATIBLES, GIVING A MORE REALISTIC
DATA STORAGE FOR BUSINESS USES.

THE 8086 “ATTACHED PROCESSOR”
The low costentryinto 16 bitmicrocomputing

PRINCIPAL FEATURES OF THE CO1686
« 8086 processor
» Easily upgrades your 8 bit Z80 microcomputer which runs CP/M2.210a 16
bit system,
e Pre-implemented MSDOS 211 operating system 1s included with the 8086
version of CO1686
» All existing 8 bit hardware and software can be used without alleration
* 256 RAM expandable to 768K
« Can be used as an intelligent RAM disk for either 8 bil or 16 bit operating
systems.
«Single Key loggle belween 8 bit and 16 bil operating system — boot load
nol required.
» MSDOS and CP/M can share common data slorage devices
=6 MHz clock rate
e Available in circuit card form or in an attractive desklop enclosure.
» /0 module conlaining IBM PC compatible bus available for 8086 version
» Comprehensive documenttion is supplied
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We now include: At a price you can not refuse.
WordStar vers. 3.3. MailMerge. CalcStar,
DataStar, ReportStar

SPECIAL IBM PC (AND COMPATIBLES) UTILITIES

« DPERATING SYSTEM CONVERTERS:
CP/M 80 to MS-DOS/PC-DOS — Run your 8-bit software on the IBM PC
wilhoul any modifications.
CP/M-86 to MS-DOS/ PC-DOS — Permits execution of object code
written for CP/M-86 under MS-DOS/PC-DOS.
MS-D0OS PC-DOS to CP/M-B6 — As above in reverse.
280/8086 Cross Assembler B8086/8087/8088 Assembler
« DATA/TEXT FILE CONVERSION: Convert any data/lext files from CP/M xx to
MS/PC-D0S. CP/M xx to CP/M xx. MS/PC-DOS to CP/M xx. running on MS-
DoS 2.0

» TRANSCRIPTION UTILITY: Copy. Format. Read/Write dozens of ditferent
formats in your PC

* FORMATTING SOFTWARE FOR ALMOST ALL ADD-ON DRIVES: From DSDD 80
track 96 TPI drives to the whopping 2.5M-byte 5':" floppy drives

WE CAN NOW READ, WRITE
AND FORMAT APPLE DISKS
IN THE IBM PC OR ELSE
TRANSFER APPLE DOS FILES
TO IBM PC-DOS FILES.

SOFTWARE AUTHORS/DEVELOPERS & DEALERS

Atlast acomputer that lets you read/write/formal virtually all soft-sectored
CP/M formats. whelher single or double density. single or double sided. 5" or
B". 48 TPl or 96 TPI

INCLUDES: = 780A at 4MHz

2 serial ports for printer/modem/ & terminal

»15':" DSDD 40 (rack 48 TPI drive

*2 5" DSOD 80 track 96 TPI drive

« 18" DSDD 77 track drive

o CP/M 2.2 & all disk format conversion software and utilities

And now available with the 16 bit “Attached Processor” upgrade. giving
access o MS5-DOS 2.11 and CP/M-86 as-well-as CP/M 2.2.
Including: » 8086 processor at 6MHz
» 256 to 768K expandable RAM
(Far details see left)




BBC MODE
CHANGE

Here's a short program
which enables you to change
MODE on the BBC Micro
with OS 1.20 without clear-
ing the screen.

At first sight, all that's
needed is to set up the cor-
rect parameters in the 6845
CRC controller and, although
this will change MODE, the
operating system has not
been notified of the change,
so some of the system
variables will be incorrect.

Disassembly of the OS
1.20 ROM reveals that the
MODE change routine starts
at &CB1D. At &CBFO the
screen clear routine seems
to be entered, which is not
required.

The short program shown
transfers the code between
&CB1D and &CBFO to
&2000 onwards. An ‘RTS’

instruction (opcode &60) is
then inserted at location
&20D3 so that the screen
clear routine is not entered.

The rest of the program is
an infinite loop which allows
you to select the MODE you
want to be in by pressing
the appropriate number key.
The MODE change routine is
entered with the new MODE
number in the accumulator;
this is set by the value of
A% in line 60.

The program is best run
when the screen contains a
lot of writing, as the effect
when changing MODE is
better.

10 FORX =0 TO &D3

20 X?&2000 = X?&CB1D
30 NEXT

40 ?620D3 = &60

50 REPEAT

60 A% = GET - 48

70 CALL &2000

80 UNTIL FALSE

R Turner

T)'S WORKSHOP

SPECTRUM
ERROR
ROUTINE

This routine, for either Spec-
trum, enables you to disable
the BREAK key and provides
various options for other
errors.

The routine must be
activated initially, or, if con-
tinuing after a break for an
error, with RAND USR
onerror. This will replace the
contents of the address on
the stack pointed to by ERR
SP with an address in this
routine, so that it will be
called whenever the Basic
interpreter finds an error.

You can set any of five
modes, by POKEing errmode.
Mode 1 — report all errors
normally.

Modes 2 to 5 — disable
BREAK key, report OUT OF

MEMORY; and for all other
errors:

Mode 2 — report normally

Mode 3 — GOTO next

line.

Mode 4 — GOTO 9990.

Mode 5 — clear program

before reporting error.
Mode 3 is for anticipated
errors.

Mode 4 is for unexpected
errors. There's a choice of
exiting or returning to the
main menu.

Mode 5 enables you to load
a Basic program and leave
nothing to list after a loading
error.

After an error, PEEK
errnumb will return the error
number, and the line and
statement numbers where
the error occurred will be in
OLDPCC and OSPCC. The
routine RASPs before report-
ing an error and is
relocatable.

Rosemary Oakeshott

9002 REM .

9000 REM error routine

004 CLEAR. PEEK 23730+256*PEEK 2
f;3731 135. REM;louer ramtnp

4--READ a-
9012 REH
9014 REM : : ' i
‘9014 DATA. 33 14, 0,9 235,42,61, 92:'
: 115, 35,114 237 73, 118, 2,201
9018 DATA 58,58,92, eo 40 _;i.a_i,-zos 2
,198,31,24,2,0,1 o S
9020 DATQ 35 35,119 35 86 il 244
'2585,9, 229 21,40,78,254, 21, 40 51,
21,40,71 ;
- 9022 DATA 42,469,92,34,110,92,35,
121,40,6,33,9990- 256*INT (9990725
b)), INT (9990/256) 21,32, .38 ;
H9024 DATA 254,4, 40 51—0*14. ‘REM. -
. 1%14 will claar program befure i
eporting no room
9026 DATA 205,115,30,58,71,92,50
,112,92,253,203,1,254,33,0,0,253
5 116,38,253,1146,55,34,11,92, 205,
176,22,253,112,0,195, 125,27
9028 DATA 21,32,14,237,91,83,92,
42,89,92,43,205,229,25,34,75,92
2030 DATA 22,0,253,94,254,33,144
s 26,205,181,3,225,195,3,19
9032 REM
2034 REM Activate Error Routine
9036 REM
9038 LET errdef=2:
ou will
9040 POKE errmode, errdaﬁ: REH un
necessary if errdefﬂl
2042 RANDOMIZE USR onerror
Example of mode 3.

40 REM to input b in range 1 t
o 10

50 POKE errmode, 3:
or goto next line

&0 INPUT b: IF b>=1 AND b<=10
THEN GO TO 80

70 BEEP .5,-8: GO TO 60: REM O
ut of range, Stop in input,divid
ing by 0 or other error.

80 POKE errmoda,errdef

90 REM

REM or what Y

REM an err

should anyone want to do
this? To make the program
being executed perform 30
per cent faster. A POKE
559,34 restores the display
to normal.

Another use for this
technique is when the pro-
grammer wants an image to
appear instantly without the

ATARI
FEATURES

Here are some useful
features for any Atari
machine.

A POKE 559,0 will turn
off the screen display. Why
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user witnessing the image
being drawn.

A PEEK into location 764
provides Atari Basic with a
simple INKEY$ function; the
value returned is an internal

code representing the last
key pressed. The location
can be reset by a POKE
764,255.

J Owen

T)'S WORKSHOP

MACTIP

The following short program
demonstrates the interactive
use of the Macintosh
mouse. The procedure Get-
Mouse(x,y) returns in x and
y the horizontal and vertical
coordinates respectively of
the current position of the
mouse at the time Get-
Mouse is called.

The Macintosh has fairly
sophisticated facilities for
sound production, including
a “free-form synthesizer” for
making complex music and
speech. The procedure used
here is the simplest of the
lot Note(Frequency,
Amplitude, Duration) causes
a single square wave tone to
be generated. The if state-

ment ensures that the
parameters are within their
allowed ranges.

Despite (or perhaps
because of) the simplicity of
the program, the sounds
which it generates have a
strange quality to them,
especially if the mouse is
moved about rapidly. The
program repeatedly cycles
through the loop. Each time
playing a note of duration
dur. The horizontal position
of the mouse determines the
frequency, while the vertical
position controls volume.
The values of x and y given
by the mouse’s position are
scaled to give useful
magnitudes. These scaling
factors may be changed to
give a new range of sounds.

ing parts and a soldering
iron:

(1) A simple push switch
(circuit closed when
depressed, circuit open
when not).

(2) Some general purpose
solder.

(3) A0.156in 2x12 way
edge connector MS No
BK74R.

(4) Some extra flexible
insulated wire (fine gauge).
(5) A sticky label.

The reset switch will be
connected to the VIC-20
user port (left of tape port
looking from keyboard side).

Now perform the follow-
ing operations:

(1) Cut two lengths of wire,
each approx 25cm long.

(2) Look at the edge con-
nector with (gold) pins fac-
ing you.

Label the top of the con-
nector ‘UP" with your sticky
label.

(3) Solder one piece of wire
to the first pin on the left in
the top row.

(4) Solder the other end to
one pin on your push
switch.

(5) Solder the other piece of
wire to the third pin on the
left in the top row.

(6) Solder the other end to
the second pin on your push
switch.

And there it is . . . a reset
switch!

If you've correctly con-
structed your reset switch,
you should now have a piece
of hardware as shown in the
diagram.

You should always try to
insert the connector into
your VIC correctly. However,
it's unlikely that incorrect
insertion would cause
damage, as in this case reset
would not work.

M Davies

VIC-20 RESET
SWITCH

Have you ever tried an
unusual POKE when typing

in a program and found
you've crashed the system?
If you have and you own a
VIC-20, then a ‘reset switch’
may be the answer to your
problem.

You will need the follow-

USEFUL
TIPS FOR
MEMOTECH
OWNERS

Here are a few useful tips
for Memotech owners:
1. When reading or writing
to the VDP control ports to
control the screen, you
should first disable cursor
flash/sprite movement.
This is because the ROM
sends its own data to the
VDP ports when it updates
the cursor or any sprites
being animated from Basic,
and this data can disturb
your own VDP read or

writes. So, before addressing
the VDP directly POKE
64862,7 and POKE
64862,15 when you have
finished writing.

2. If you miscalculate
addresses or data when
using the VDP it is easy to
corrupt the character set To
get your character set back
press — ESC,B,0.

3. Most of the Memotech's
operating system is vectored
via the system variables so it
is possible to insert your
own routines into the Basic
interpreter, the Noddy inter-
preter or the Panel, to give
those examples.

The system jumps to
USERROR (FD54) whenever
the Basic interpreter encoun-
ters an error, which contains
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the machine code instruc-
tions — JP 18AF.

Altering this to JP 8012
would jump to a user sup-
plies routine at 8012. The
cause of the error can be
investigated by examining
the keyboard buffer (FB4B)

| T/'S WORKSHOP |8

or by examining the area
pointed to by ERRPOS
(FD84).

In the same way, every
time RET is pressed while in
Noddy or the Panel, the
system jumps to
FEXPAND(FASE) and

USERNOD(FAA1)
respectively.

Normally these locations
contain the instructions —
RET NOP NOP — but these
can be directed to a user
supplied routine if required
using a jump instruction.

This feature of the
Memotech allows you to
create new instructions or
commands to be used as
standard commands along-
side existing ones.

N Joynson

APRICOT BASIC

After you have created a
logo using the LOGOEDIT
utility (see the Con-

LOGOS

figurators Guide included
with the Apricot), you may
want to display the logo in

one of your Basic programs.

This short program shows
how a logo can be printed
on the screen using Basic,
and is written for clarity
rather than efficiency.

If no logo has been
created using the LOGOEDIT
utility, the preset ‘apricot’
logo will be printed.

M Dennis

Program
10 PRINT CHR$(14)

20 PRINT CHR$(27)+“F"
30 PRINT CHR$(27)+"E”
40 PRINT CHR$(27)+"“Y*=";
50

60
70

80

20
100
110
120
130
140

FORI=94TO 114
PRINT CHRS$(1);
NEXT

PRINT CHR$(27)+"Y+=";

FORI=115TO 125
PRINT CHR$(1);
NEXT
FOR1=32TO 41
PRINT CHR$(1);
NEXT

150 PRINT CHR$(27)+"Y,=";

160 FORI=42TO62
170  PRINT CHR$(l);
180 NEXT

190 PRINTS CHR$(27)+"“G"

200 PRINT CHR$(15)

The table below shows the
21 x 3 grid in which the logo
is created using the
LOGOEDIT utility and the
respective character codes for
each square in the grid. This is
useful if the logo does not
consume the whole of the
21 x 3 grid.

Comments (not to be typed in)
Switches into second character set.

Enters graphics mode.
Clears screen.

Positions cursor down 11, across 30.
} Prints top line of
} logo.

Positions cursor down 12, across 30.

Prints middle line of
logo.

[

Positions cursor down 13, across 30.
} Prints bottom line of

} logo.

Leaves graphics mode.

Returns to default character set.

94( 95| 96| 97

98| 99]100{101{102|103|104 |105

106{107 {108{109[110|111112

113]114

115{116]117|118

119(120(121|122]123|124|125| 32

33| 34( 35| 36{ 37| 38| 39

41

42 45

46| 47 49| 50| 51| 52| 53

55| 56| 57| 58| 59| 60

61| 62

REVERSE VIDEO ATARI CHARACTERS

This routine enables you to
reverse video a block of up
to 255 characters from any

position on an Atari Graphics
O screen.
The routine is stored in

the string REV$ and is
called by the USR function.
The format is:

X=USR(ADR(REV$,XPOS,

YPOS,CHARS)

where xpos is the horizontal
position on the screen
(0-39)
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?  From one MASTER
W MODELLER to another . . .

For those who do present day
modelling at the keyboard

MASTERMODELLER is a new financial planning and reporting
package, designed to complement today’s powerful micros
rivalling the best mainframe systems and surpassing all other
micromodelling and reporting packages.
® reports produced via screen generator
® NPY, IRR and conditional logic functions .
® can create menus and automated run files ..

® extensive conversion aids supplied from . . . .

Lotus 1-2-3 and micro modeller
® consolidations specific graphically, . . .

then automatically encoded

® backward iteration or goal seeking

® case studies supplied -

® $2000 Tax included .

The next %eneration Intelligence l

SYDNEY: 62-64 Shepherd Street, Chippendale, 2008 (02) 699-3877
MELBOURNE: 123 Moray St., South Melbourne, 3205 (03) 690-6600
Brisbane: (07) 343-9122. Perth: (09) 322-1677 ]

CALYPSO
JANE
SOFTWARE

e Specialising in individualised science education
materials with software support.

D.C. CIRCUITS KIT (o

e class set of instruction cards suitable for all levels of junior
: secondary science.

Teak-laminated

w ' ® comprehensive teaching manual for individualised
shelves. Width - = s instruction. ) y : :
900mm. Depth top ® computer disk also available with a game, simulations and
snerrhsgotrtn m shelt ‘ D quizzes. (APPLE Il edition)

depth bottom § ; IVERE
400mm. Height of w DEL

bottom shelt : ; TO YOUR TEACHING APPLE GRAPHICS

670mm. R! ® abook covering graphics in text characters, low resolution
- . I DOOR! and high resolution.

b

* suggests teaching strategies with hints on teaching
APPLE graphics in junior science units.

e disk with complete student notes for class or individual
use plus example programs.

NAME oo
IAddress

For more information on these products write to:

T T ————— i CALYPSO JANE SOFTWARE
T | I P.O. Box 160, St. Peters, 2044
Doanccara (4o ][ T1-[ T T[T 1T 111 wowro
I POST TO: HOME COMPUTERS I THESEPRODUCTSWILL BEAVAILABLEFOR CONASTA
160 Burwood Hwy, Upper Ferntree Gully. 3156. Tel: (03) 758 2124 XXXIV AT SPECIAL INTRODUCTORY PRICES
I I DI BEE B D I D B - I B . J
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ypos is the vertical
position on the screen

ypos) to be reverse
videoed (0-255) on

(0-23) chars is the the screen.
number of characters
(starting from xpos, N Pearce

100 GOSUB 900

200 GRAPHICS 0O

210 POSITION 9,2:7 “REVERSE VIDEOD DEMO"

220 FOR 1=0 TO S0

230 X=USR(ADR(REVS),9,2,18)

240 FOR J=0 TO &0:NEXT J:REM DELAY

250 NEXT I

300 LIST

320 FOR 1=2 TO 14 STEP 12

II0 X=USR (ADR (REVS) , 0, 1,240)

340 NEXT 1

500 END

899 REM $%% REVERSE VIDEOD ROUTINE -SETUP s33

900 DIM REV$(78):FOR I=1 TO 7B:READ J:REVS(I)=CHR$(J):NEXT 1:RETURN
920 DATA 104,104,104, 133,207,104, 104, 133,208, 173, 48, 2, 133, 203, 173,49
930 DATA 2,133,204, 140,5,177,203, 133,206, 136, 177, 203, 146,208, 240, 10
940 DATA 24, 105,40, 144,2, 230, 206,202,208, 246, 24, 101,207, 144, 2,230
950 DATA 205,133,205, 104, 104, 168,240, 21, 136, 177,205, 170, 41, 128,208,5
960 DATA 138,9,128,208,3, 138, 41,127, 145,205, 152, 208, 235,96

It could be useful for cut-
ting out input errors in pro-
grams with menus.

There is room for 20
items on the screen, but I've
included only four examples.
If the number of items is
increased the value of Y will
have to be changed.

JOYSTICK
CONTROL ON
THE ATARI

Here is a short routine to
demonstrate a use of joy-
stick control over cursor

movements on the Atari. P Williams

10@ GRAPHICS @: POKE 710,224 :
POKE BZ,8:POKE 752,08

11@ POKE 559,@ :POSITION 4,@: ?"[LREV ONJ MOVE
STICK TO PICK PROGRAM":POSITION 4,1: 7"THEN
PRESS TRIGGER TO RUN":7:7

120 POSITION 8,3: 7"01 LIST PROGRAM"

130 POSITION B,4: 7"02Z MAKE SOUND"

14@ POSITION B,5: 7°@3 STOP SOUND"

150 POSITION B,&4: 7"04 EXIT PROGRAM"

POKE 712,224 :

160 FOR I=7 TO 22 : POSITION : B,I : IF I<12 THEN
200" §I- 23— “:GOTO 18@
170 7 1-2;" .

180 NEXT I

190 %=8:Y=23:POKE 559,34

200 S=STICK(®@)

218 IF S=7 AND X<39 THEN X=X+1:7 CHR$(31);: GOTO 250

22@ IF S=11 AND X>8 THEN X=X-1:7 CHR&(3D);: GOTO 250

230 IF S=14 AND Y>3 THEN Y=Y-1:7 CHR$(28);: GOTO 250

240 IF S=13 AND Y<23 THEN Y=Y+1:? CHR$(29);

25@ R=PEEK(B4) : R=R-2 : IF R<1 OR R>4 THEN 200

260 IF STRIG(@)=@ THEN GOSUE 2@@#R+100: GOTO 280

278 GOTO 200

280 X=8:Y=23:G0TO 11@

3@ 7"[CLEARI": POKE B2,0 : LIST : FOR W = 1 TO 500
: NEXT W : POKE 82,B: ?"[CLEARI":RETURN

500 SOUND @,255,10,15 : RETURN

708 SOUND @,@,8,® : RETURN

9@@ GRAPHICS @:POKE 82,8: END

‘OK, if you're so bloody smart, let's see ya get out of this one.’

FRESH

SOFTWARE

ALY

| ==

We're not kidding either. So much new
material is being written for the leading
personal computers, like Commodore,
Spectravideo, Atari, Apple, Spectrum, IBM
etc... that we release new programs daily —
or most days anyway.

There are powerful new programs to
run your business, educate yourself or
family, and have fun with.

And now at three convenientlocations,
all with easy parking, informed staff and
excellent back up service. Drop in today
and pick up a free catalogue.
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?‘ "‘ y |
Cq 74| = ’ _
§¥-
oniputer Spot
MLC CENTRE: Martin Place, Sydney, Phone: (02) 235 2971,
EASTGATE CENTRE: Bondi Junction. Phone: (02) 387 5208.

PARRAMATTA: Shop 19 Greenway Arcade
Church Street.
M Phone: (02) 635 6020.

Australian Personal Computer Page 79



In the late seventies there was a radio
series called The Hitch-hiker's Guide
to the Galaxy. There then followed a
second series and a book of the same
name. Then a second book was written
which was followed by another.
Meanwhile it had become a television
series screened here on the ABC, and
also a stage play. Now it's a computer
game.

It is, however, unlike any other com-
puter game that | have played. Published
by the American software house
Infocom, and distributed in Australia by
Imagineering, The Hitch-hiker's Guide
to the Galaxy has all the trademarks of
the excellent interactive fiction series,
but there is a slight difference.

The game disk is accompanied by the
demolition orders for your home and
planet, a ‘Don’t Panic’ badge, a piece of
fluff, a small polythene bag (with which
to attack microscopic space fleets) and
the exceedingly useful peril-sensitive
sunglasses — which you naturally can-
not see through.

Adams is said to have enjoyed a num-
ber of Infocom’s adventures and thought
it would be a good idea to do one based
on Hitch-hiker's. He initially contacted
the company via a bulletin board and
further discussions followed in a series
of pubs (which was cheaper, although
response time may have been slower)
before Steve Meretsky was given the job
of programming (Steve has previously
written the Infocom adventures Planet-
fall and Sorcerer).

The resulting game is a curious mix of

ARE

Hitch-hiker's Guide
to the Galaxy

Are you searching for the meaning of Life, the Universe and Everything? Forget it!
Tony Hetherington has found it in Infocom’s humorous and impressive adaptation of Douglas Adams’

Hitch-hiker's Guide to the Galaxy.

the humour and imagination of Douglas
Adams and the depth and quality of an
Infocom adventure. It is also a difficult
adventure to solve.

Strategy

As with the other Infocom adventures
Hitch-hiker's Guide consists of a series
of logical problems which form the plot
of a story in which you are the leading
character. Your degree of success in
tackling these problems determines the
consequent route of the story.

You play the part of Arthur Dent and
awaken one morning in a darkened room
to discover that you have a dreadful
hangover. On clambering out of bed and
taking an aspirin you begin to feel slightly
better: the irony of your situation is that
this day will turn out to be the worst day
of your life. In the next half hour your
house is due to be demolished by a
bulldozer (because it's simply in the way)
and the Earth is scheduled to be des-
troyed by a Vogon constructor fleet to
make way for a hyperspace bypass.

Just in time you and your friend, Ford
Prefect, whom you always thought was
from Guildford but is actually from a
small planet near Betelgeuse, hitch a lift
on the Vogon spaceship and the adven-
ture continues.

If you've seen any of the previous ver-
sions of Hitch-hiker's and are now
assuming that the game has the same
plot and solution, don't. You're in for
quite a surprise.

Although the characters are the same,

and you’'ll come across similar creatures,
places and situations, the difference is
that you have to take a leading role rather
than be lead through the action. A good
comparison is The Hobbit by
Melbourne House, wherein you play the
part of Bilbo who is helped and lead
through the story but takes the leading
role in the game.

Therefore, it's up to you to find the
answers to the obstacles which are
placed in your way: you do, however,
have some help in the dubious form of
the Hitch-hiker's Guide to the Galaxy.
This is an electronic book that you can
consult about many things — but don't
be too surprised if the editor for the sec-
tion you require was out to lunch when
the guide was compiled. As already
stated the problems which you have to
solve are logical and have logical
solutions — but only if you apply the
rather strange logic that exists in Hitch-
hiker's.

To illustrate: the problem of getting a
babel fish out of the babel fish dispenser.
In the book and radio series Ford merely
pops one into your ear but in the game
you're not so lucky. After consulting the
guide you realise that putting a babel fish
in your ear is an excellent idea as it will
allow you to understand and be
understood by anyone or anything in
the galaxy.

Consequently you are determined to
get one so you press the button on the
dispenser, but the fish shoots out the
slot, across the room and through a hole
in the wall. You notice that there's a hook

Page 80 Australian Personal Computer




above the hole, so you hang your dress-
ing gown on the hook in order to block
the hole, and try again. But this time the
fish hits the gown and falls down adrain.
Not to be defeated in your objective you
cover it with a towel. However, when the
next fish lands on the towel, before
you've had time to do anything, a clean-
ing robot charges in, picks up the fish
and disappears through a robot panel
near the floor. After some frantic hair-
pulling you borrow Ford's satchel and
place it in front of the panel and con-
fidently depress the button.

Unfortunately, your lap of honour is
interrupted by the following message: a
single babel fish shoots out the slot. It
sails across the room and hits the dress-
ing gown. The fish slides down the
sleeve of the gown and falls to the floor,
landing on the towel. A split second later,
a tiny cleaning robot whizzes across the
floor, grabs the fish, and continues its
breakneck pace towards a tiny robot
panel at the base of the wall. The robot
ploughs into the satchel, sending the
babel fish flying through the air in a
graceful arc. A small upper-half-of-the-
room cleaning robot catches the babel
fish and exits.

Don’t be surprised if your computer

acts strangely. At one stage | was
informed that there was an exit to port
but when | tried it, | was told that |
couldn’t go that way. In frustration |
typed ‘starboard’ but was told that |
could and had gone port and that it had
lied beforel!

And don’t be too easily deterred: your
progress through the game will undoub-
tedly improve as you tune into the
game’s ‘brand of logic’, a state which |
only achieved half-way through the third
sleepless night spent hitch-hiking.

To help you get there, here's a brief
description of some of the characters
and creatures in Hitch-hiker's.

Ford Prefect is a researcher for the
guide but unfortunately stayed on earth
slightly longer than intended (six years)
during which time he updated the
guide’s entry about earth from ‘harm-
less’ to ‘mostly harmless’. For some
reason beyond his apprehension he
saved you, Arthur Dent, from the earth’s
extinction but then recovered his
senses.

Together you are thrown into space by
the Vogons where, just before you
expire, you are picked up by the
Improbability drive propelled spaceship,
the ‘Heart of Gold'. The new owner of this

ship is Zaphod Breeblebox whom you
once saw looking normal at a party, but
now he has two heads. He is also presi-
dent of the galaxy for which he got him-
self elected with the sole object of
stealing the new Heart of Gold.

On board ship you meet Trillian, whom
you previosly knew as Tricia MacMillian
and first met at the same party. Thisisan
incredibly improbable situation but, after
all, the Heart of Gold is driven by the
Improbability Drive.

The ship is also populated by products
of the Sirius Cybernetics Corporation
whose attempts to install Genuine
People Personalities into machinery has
unhappily resulted in Marvin the
paranoid robot and an overprotective
computer called ‘Eddie’.

During your adventures you will also
meet the Vogon captain who is green
and blubbery and recites poetry (aaagh!),
a warlike alien wearing black-jewelled
battle shorts, and the incredibly stupid
but equally dangerous and ravenous
bugblatter beast of Traal. This incredibly
stupid monster thinks that if you can’t
see it, it can't see you!

If you try something a little silly (which
could be the answer, so it's always
worth a try), it doesn’t respond with the
all-too-usual 'You can'tdo that'. Instead it
either gives you a helpful error message
or passes a comment which can range
from "You're letting things get to you too
much, try and relax’ through to Are you
sure you're allowed to be playing with
this computer?’

Well, how do you solve the problems
in Hitch-hiker? Here are a few tips that
I've gleaned from the game.

Once you have tuned into the game's
peculiar logic, you should ensure that
you read everything carefully (including
this review). Every word and object in
Hitch-hiker's are there for a reason —
even if the reason is only to confuse you.
Also you should consult the guide about
anything and everything as it contains
some important hints. Be prepared to try

anything no matter how dangerous or
silly it may at first seem; but before you
do, use the game’s save facility so that
you can restore it if things don’t turn out
too well.

Finally, don’t assume for one moment
that the game is the same as the book or
radio series; even your main objective
is different.

Prices and
availability

The Hitch-hiker's Guide to the Galaxy
will be available on disk for numerous
machines including the IBM PC (this was
the version used for the review copy),
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HI-TECH C

An Australian developed C Compiler that runs rings
around the opposmon

Features:

e Compiles Full V7 C — including
enums and structure
operations

¢ Produces fast, compact code —
outperforms all competitors.

e Complete 1/O library

e Source for libraries included — no
royalties

e Easy to use — one command
compiles, assembles and links

e Powerful debugging tool included
e Command line I/O redirection

e FAST floating point

e Locally developed and supported
e Supports ROM-based software

e Includes MACRO assembler, linker
and librarian

There are many C compilers now available for
the Z80 and 8086 (or 808) processors; the
quality ranges from terrible to quite good, and
not all are available for both processors. Now
there is a wholly Australian-developed compiler
which outperforms all the others in all areas.
HI-TECH C produces smaller, faster code than
any other compiler for these processors, has a
better user interface and provides features
which are optional extras with the others. Fur-
thermore, HI-TECH C delivers what we pro-
mise; although there is no such thing as bug-
free software, we do not release unreliable
products.

This is a solid production-quality compiler now
being used by government departments, major
Australian companies and many small com-
panies and individuals. It is available for the
Z80 and 8086/8088 processors, running under
CP/M-80, CP/M-86 and MS-DOS (or PC-DQOS).
Whether you are a commercial software
developer or a hobbyist wanting to learn the
most popular small-system language today, HI-
TECH C can provide the answers to your
needs.

Z80 BENCHMARK (2Mhz Z80)
Program: Primes (Eratosthene’s sieve)

Execution Compilation Program

Compiler Time Time Size
HI-TECH C 40 100 4153
Whitesmiths 60 420 15745
C/80 63 140 3584
Aztec 78 144 9168

8086 BENCHMARK (IBM PC under MS-DOS)
Program: Eight Queens

Version Price

280 CP/M $250.00
MS-DOS 2.xx $300.00
CP/M-86 $300.00
Z80 and 8086 $475.00
Manual only $ 25.00

Execution Compilation Program

Compiler Time Time Size
HI-TECH C 14 105 4500
Lattice C 17 111 14000

Page 82 Australian Personal Computer

HIU-TECH SOFTWARE

The leading edge of Software Technology

PO BOX 103, ALDERLEY, 4051, QLD.
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Apple Il, Macintosh, DEC Rainbow,
HP150 and 110, Commodore 64 and
Atari. At the time of going to press only
the Mac version was available through
shops; it sells for $54.95.

Documentation

The guide isinaclass of its own and even
contains footnotes to its entries. These,
of course, can be read and usually con-
tradict what the guide has just told you.
Just for fun | decided to read through the
footnotes. When | came to footnote 10
the computer responded with: ‘Isn’t it
fun reading through the footnotes?’

Conclusion

The Hitch-hiker's Guide to the Galaxy
is the first Infocom adventure to have a
strong outside influence in the shape of
Douglas Adams. This has undoubtedly
improved an already impressive format
and produced a genuinely funny and
challenging game. Infocom classes
Hitch-hiker's as a Standard Level game
but it's hardly Standard and more dif-
ficult to solve than some of the com-
pany's Advanced material.

There will be two groups of people
who will particularly relish this game: the

‘Hitch-hiker's’ for whom this will be their
first Infocom adventure; and the Infocom
adventurers who will be introduced to
the humour of Adams. Those lucky peo-
ple who already know both won't be
disappointed.

Last but not least, the Washington
Post once said: ‘If it's 2am it must be
Infocom’. On the experience of the last
few days I'd like to add: ‘If it's 4am it
must be Hitch-hiker’s.

VIDEO GAME RESEARCH UNIT

I e J

I

T

‘Let's face it. .. "Chartered Accountants and Underground Railways” just doesn’t have
the same charismatic ring as “Dungeons and Dragons!” '

DISK EXPANDER

sﬁfﬂo

DEALER ENQUIRIES WELCOME

The most important program you will ever buy. With 'disk expander’ you can get up to 35.25 K, more storage space on each
disk and more depending on the drive used. Just think of the money you'll save using the disk expander. RRP $29

CHEMIST'S ENCYCLOPAEDIA

This program, vital to all students, is the most complete guide to chemistry. It contains vastamounts of data on topics like ions,
compounds and elements. It is easy to use and contains an index for fast reference. It also supports a printer. RRP $39

For your copy of the programs or to take advantage of our diskette offer send a cheque or money order now.

DISKETTES

FOR A FAST DELIVERY SEND A CHEQUE OR MONEY ORDER

NOW FOR THIS LIMITED OFFER. .. INCLUDE $2.00 FOR FREIGHT

LATEST APPLE SOFTWARE FROM TERMICOM

TERMICOM SOFTWARE

324 Balcombe Rd
Beaumaris Vic 3193
TEL: AH (03) 589 2110
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Koal

Martin Banks draws your attention to the Koala Pad,
a touch-sensitive graphics unit for the Commodore 64
which allows aspiring computer artists
to draw quality pictures easily.

Have you ever looked at someone else’s
computer-generated graphics and said
to yourself: ‘I wish | could do that. . ..
and then given up on the idea because of
the amount of program coding needed to
achieve worthwhile results? | have. |'ve
looked at some of the clever graphics
around and thought it would be fun to
| try, if only it could be done more quickly
and easily than the techniques

currently presented.

The Koala Pad is an extremely simple
device which enables graphics to be
implemented with the utmost of ease,
with virtually no tricks or skills to learn
and with results that are interesting and

T

a Pad

entertaining, even for absolute begin-
ners. The Pad has some weaknesses, but
then it's notintended to be a professional
‘hi-tech’ device.

Itis particularly aimed at the home and
hobbyist market, and interfaces directly
with the Commodore 64, the Atarirange,
the Apple Il and the |IBM PC. As can be
seen from the latter systems it has pre-
tensions towards business use, although
its capabilities might be found to be
wanting if put to serious use.

Hardware

The Koala Pad is manufactured by Koala
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Technologies Corp of California. The
hardware consists of a touch-sensitive
pad which measures 3.5ins by 4ins. This
sits in a case measuring 6.5ins by 8ins
which incorporates two keys, both of
which perform the same function. The
case is designed to be held in one hand
(either left or right) with the thumb over
the adjacent key. The other hand is then
tree to work with the pad area, either with
the stylus provided, a finger, or with any
other reasonably pointed and hard
object.

Software

The software has been produced by
Audio Light Inc of California. It takes the
form of three packages — Koalapainter,
Koalaprinter and the Instant Program-
mer's Guide. These are fairly self-
explanatory, with the first intended for
the production of graphics, the second
provides hard copy output of the results
of the first, and the third package is
aimed at those hobbyists keen to inter-
face the Pad to other programs.

In use

Getting started with the Pad is
straightforward with the 64, as its input
signals mimic those of a standard joys-
tick. The Pad is simply connected to port
one of the computer, the cassette is
loaded into the player, and you're ready
to begin.

Enter LOAD “KPAINT" in response to
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The graphics desfgner master menu
provides a wide selection of tasks

Designing graphics is simple: every
command and colour is provided




the prompt; after the tape has been start-
ed there’s about a minute to wait before
the READY prompt appears again. Key in
RUN and wait a further five or six
minutes. The main menu then appears.
This consists of a number of separate
boxes, all containing a different com-
mand or function collected together in a
rectangle. This constitutes the system’s
display area which is surrounded by a
coloured border.

Now is the time to pick up the Pad and
stylus, and twiddle with the television's
volume control. This is necessary
because, when the main menu is dis-
played, there is a continual and annoying
mixture of buzz and white noise. The
sound should not be turned off, however.
Pressing the stylus onto the Pad will pro-
duce a bleeping sound from the televi-
sion, which indicates that you can select
from the main menu or change to the
drawing in progress.

Move the stylus up the Pad and an
arrow cursor appears on the screen’s dis-
play area. Locate this in any of the boxes,
press one of the two keys and the func-
tion or command in the selected box will
become the current task.

Here's how it works in practice. The
boxes contain such commands as
DRAW, FRAME, CIRCLE, XCOLOUR
(change colour), MIRROR, LINE, BOX,
DISC, COPY, SWAP, LINES, RAYS, FILL,
ZOOM, STORAGE, OOPS, BRUSHES,
ERASE and, at the bottom of the display,
a rectangular colour palette with 32 dif-
ferent colours or shades. To get started,
move the cursor to the DRAW box and
press one of the keys on the Pad. Next,
move the cursor down to the bottom of
the Pad until the bleeping is heard, when
a key should be pressed again. This
removes the main menu and leaves a
blank display area inside the coloured
border. Now move the cursor back up
the screen into the display area; the
arrow will appear accompanied by the
selected command word, in this case
DRAW.

Move the cursor to the point where
you wish to start DRAWing, then press
the key and keep it pressed; now move
the cursor around and draw your picture.
To move the cursor without drawing,
either take the stylus off the Pad and relo-
cate it or, more conveniently because you
can see the movement, release the key
until the cursor is in the right place. There
are eight'brushes’ which can be selected
for this purpose, all with a different
effect. There's a narrow point for thin
lines, broad brushes, and multiple
brushes which allow you to draw several
lines at once.

My major problem occurred when |
placed the stylus on the Pad in DRAW
command as it was impossible to keep
the cursor still. The amount of movement
was small, no more than a Commodore

sprite or two, but the effect was tremen-
dous. It was impossible to produce a
straight line in free-hand, and every
movement was subject to considerable
deviation from the straight and narrow.

The manufacturer says this is expec-
ted of the device, partly because it isn't
intended for such ‘professional’ hand
drawing capabilities, and partly because
it has a reasonable set of automatic draw-
ing commands which largely overcome
the problem. One major reason for the
problem, according to the company, is
that the Pad is so small that the drawing
area is tiny: therefore, the merest hint of
a hand tremor is translated into a major
movement on the screen.

The automatic graphics commands
incorporated into the software fall into
two main categories: the linear ones, and
the solid ones. The former contains LINE
and LINES, FRAME, CIRCLE and RAYS.
With each of these the basic approach is
the same. Select the command from the
main menu, then press a key on the Pad.
Having selected the function which
illuminates its selection by blinking in the
menu, and brush and colour (both are
chosen by placing the cursor over the
selection and pressing a key on the Pad),
return to the drawing display. Again, this
is achieved by moving the stylus to the
bottom of the Pad until the bleeping is
heard and a key can be pressed.

Locating the cursor at the start point
and pressing the key will fix the end of a
line, the centre of a circle, or the top left
hand corner of a rectangle. Move the cur-
sor around until you have selected the
position for the end of the line, diameter
of the circle or bottom right hand corner
of the rectangle and press the key again.
The image will appear on the display
as selected.

This is an extremely quick and easy
way to create basic graphical shapes, and
with imagination can be used quite effec-
tively. It also overcomes the wobbly
cursor problems.

The BOX and DISC commands are
used in exactly the same way as FRAME
and CIRCLE; the only difference being
that once completed, the enclosed area
is filled with the background colour of
the border. The same effect can be
obtained on other enclosed areas you
have drawn by using the FILL command;
simply locate the cursor over the area,
which can be quite small, and press a
key. Be sure, however, that you haven't
left any holes through which the colour
can ‘escape’, otherwise everything will
be painted the same colour. The colour to
be used for FILL is chosen by returning
to the main menu and placing the cursor
over the desired shade in the palette.

Of the other commands, XCOLOR
allows you to re-fill an area with another
colour choice, MIRROR reproduces what
you DRAW in one corner of the screen as

mirror images in the other three corners,
COPY provides a ‘step and repeat’ facility
for copying all or part of a drawing to
another location, and ZOOM allows you
to select a portion of the drawing and
expand it into a much-enlarged
window.

The SWAP command allows you to
move picture information from one win-
dow to the other. ERASE wipes out the
whole picture you have created, while
OOPS simply cancels the last drawing
command. STORAGE is fairly self-
explanatory, being the picture saving and
retrieving routine. It was here that the
only weakness in the documentation
was found, in that the retrieval routine,
GET, is not fully explained in the
manual.

There is an addendum sheet that
accompanies the Pad which corrects the
error, but you must remember to refer to
it (guess who didn’t first time round?).
When GETting a stored picture, you first
have to go through the NAME routine,
which allows you to name a picture file
prior to SAVEing itin order to identify the
file to be retrieved. The GET routine is
then used exactly as described in the
manual.

Documentation

The documentation supplied with the
unit is clear and concise, and contributes
well to easy operation.

Prices

The Koala Pad costs $149.95 forthe '64
(with the software on disk) and is avail-
able from Ozisoft, ‘phone (02) 211
1266. Versions are also available for the
Apple, IBM PC and Atari.

Conclusion

The Koala Pad and its software is easy to
use and quick to give results. The system |
is high on entertainment value, but also
educational and ‘artistic’. It has some
drawbacks, most notably the wobbly
cursor and the need for two-handed
operation which could prove a problem,
but at the price it's an excellent exploita-
tion of technology.

It also demonstrates how technology
can be applied to business applications
at a reasonable price. The Pad is a worthy
competitor to a mouse and, although
there wasn't sufficient time to fully
evaluate the Instant Programmer’s Guide
package which allows you to write inter-
faces to other programs, it's a relatively
easy task to accomplish.

Most of all, though, the Pad will appeal
to all those budding computer artists
who want to get on and draw the pictures
but don’t want to waste time forever pro-
gramming sprites.



For all small and
Personal Business
Management

‘Because nowadays fast and
efficient retrieval and processing
of information is paramount to
the success and growth of a
progressive organisation.’

The microbee Small Business
Success Kit is an ideal package
for serious small business
users who want more than
just a ‘big name’ accounting
machine. microbees 128 K
of Dynamic RAM and dual
400K disk drives process
pages full of information
in seconds. The microbee
High resolution Amber
Screen monitor and Dot Matrix or
Daisy Wheel printers display and
record your spread sheets and
wordprocessing quickly and
accurately.

microbee’s now famous Bundled
Software provides you with a
comprehensive library of programs for
all Small Business needs. Programs
include Wordstar/Mailmerge 3.3,
Microsoft Basic, Telcom
Communications Package and a full
range of support utilities training
guides and tutorials.

128K microbee, dual 400K slim line
floppy disk drives, Hi-res green screen
monitor, bundled software and

Is...
mantan $1995 incl. sales tax.

With microbee dot matrix parallel
printer and microbee Pro amber

monitor . . . "$2395 incl. sales tax.

A BEE
FOR ALL
REASONS

microbee is indeed Australia’s own
Educational Personal Computer,
designed for the classroom and home
with high quality graphics and sound
effect capabilities, built-in software like
Wordbee — wordprocessing,
Microworld Basic — the microbee’s
own language and Telcom the
communications package with a real
time clock and alarm features,

Educational Software Support
Your microbee is supported by an
ever increasing range of high
quality software developed and
written by Australians
especially for Australian
schools and students. A full
list of available teacher
support resources for the
microbee is available from
your nearest microbee
Technology Centre.

microbee 16K Educator ... 9449

For Education

‘Because Education is a Priority
and your children deserve the

best.’

It is no coincidence that microbee’s
educational software is entitled
“Learning Can Bee Fun”. The
microbee has proved that learning can
be fun and by doing so has gained the
endorsment of the Australian Schools
Commission and the majority of Depts.
of Education Australia wide, the
Education Department in Israel, and
more recently the Swedish Schools
Dept have chosen microbee after
months of stringent tests and stiff
opposition from the big American,
British and Swedish manufactures.

mutober ROM Baoad € omputers
[ o W

e

For Communication

‘Because we need to
communicate our ideas and
data.’

From home to office, around your

network or around the world, with
microbee you can tap into Bulletin

DIRECT ORDERS
PHONE (02) 487 2711
TELEX AA72767
APPLIED TECHNOLOGY
RETAIL PTY LTD

microbee
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oards and benefit from Public FOI' EXpel'iments al'ld built-in sound effects will keep your

Domain software. microbee turned on for hours and

Share your experience and learn from pel‘SOIlal deVEIODmeﬂt hours everyday.

:;,l::,r;e‘trcading the same path You  <Bocquse microbee is the ideal Upgr adeability

* ¥
Hackers micro When you buy a microbee personal

rrr}icrobec 32K With a wealth of experiments and computer rest assured you have made
Communicator Hackers hints being published the right decision. Your microbee will
Workstation. . . . $599.00 regularily in several enthusiasts never become obsolete — on the

includes: 32K microbee Series 111 magazines_and one-shot publications. contrary your microbee is fully

: : | See the microbee Hackers Hand Book.
and Hi-res Green Monitor. 5 ; upgradeable and can grow from 16K
Explore Robotics, Music and speech to 32K to 64K and even to 128K.

Available separately: synthesis, tune into Weather map Disk drives can be added as can &
icrobee 32K Series I11. . . $499.00 facsimiles and decode Radio Teletype | whole host of useful and interesting
e s ; information. The scope is limited only : h . I
Hi-res.Green Monitor $149.50 R peripherals such as printers, plotters
Hi-res.Amber Monitor . . . 5169‘50 by your imagination. and modems. Whatever level you
Swivel Base .............$24.50 choose to start at your microbee will

grow with you providing challenges
and encouragement along the way.

NEW Quality Control and
Service

3.5” Disk | microbee is designed and ’

Computer | For games and e e

-in-a-Book entertainment backed by a strong national service

team operating from West Gosford
. ‘Because playing is the root of | and through microbee Technology
[he smartest new development in the | op learning.’ ! Centres Australia wide.

vlicrocomputer World is the new high Fight in space, land a helicopter —

nsity Jowicost 3,3 Disk drive. explore the Dungeons of Khan, or is a

Already standard on many ‘big name’ .
.ystemg the 3.5” disk has !:he Eamc or | challenging game of Chess more your

nore capacity than the standard 5.25" | Speed. Whatever tunl'ls you.on 4
lisk, but occupies only 30% of the | microbee’s high resolution picture an
|

rolume.

[he microbee Computer-in-a-Book is
ivailable in matching volumes
:xpandable to meet your growing
1eeds.

nicrobee-Computer-in-a-Book
VOLUME | includes microbee 64
ingle 3.5” disk drive and software on
liskette including Demonstration,
vicroWorld Basic, Wordbee, Telcom
nd CP/M with Utilities — a
natching manual is supplied.

soLuME 1 $995.00

/OLUME 2 is an add-on disk drive
n a matching volume

128K Small

Business Computer
roLuME 2 $345.00 P
nicrobee technology centres -
(LS. W. SA. Authorised Dealers in:-
Patterson Ave, Waitara 2077, N.S.W. 151 Unley Road, Unley 5061, S.A. *Coffs Harbour (066) 52 7530

*hone (02) 487 2711 Phone (08) 272 1384 eLismore (066) 21 8180

*Melbourne (03) 233 9665
1C. QLD sTownsville (077) 75 4000
29 Glenferrie Rd, Hawthorn 3122, Vic. 455 Logan Road, Stones Corner, 4120 Q\d. *Cairns (070) S1 4341
*hone (03) 819 5288 Phone (07) 394 3688 *Milton (07) 371 6888

*Port Lincoln (086) 82 2666
V.A. FACTORY *Mount Tom Price (091) 89 1383
41 Stirling Highway, Nedlands, W.A. Koala Crescent, West Gosford 2250. *Launceston (003) 31 7890
*hone (09) 386 8289 Phone (043) 24 2711 *Wauchope (065) 85 3311
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Best Prices on
IBM-PC Software

PRODUCT OUR PRICE
DBASE |II $595
FRAMEWORK $595
SYMPHONY $725
WORDSTAR 2000 $395
MULTIPLAN $250
SUPERCALC 3 $345
SMARTKEY $ 65
LOTUS 123 $525
MULTIMATE $440
WORDPERFECT  $425
OPEN ACCESS $695
KNOWLEDGEMAN $565

Epson Printers

RX 80 FT
FX 80

$ 875
$ 820
FX 100 $1050
L0 1500 $1885

Quality Business Software
Jor all Computers

BANKCARD & MASTERCARD ACCEPTED
Prices include sales tax.

FREE DELIVERY &
INSURANCE AUSTRALIA-WIDE.

Prices subject to change without notice.

TS OFTWARE
SPECIALISTS

(02) 51 1020
(008) 22 1708 (Toll Free)

Enhancements for
C: commodore

N SPEECHG'g

$69.00

New Irom Currah, the speech synthesiser for the
Commodore 64. Speech 64 is ready 1o talk immedi-
ately on power-up, has an inlinite vocabulary and
extra BASIC commands. Speech 64's advanced fea-
tures will give you, your family and Iriends lots more
fun with your compuler

Speech 64 is easy 1o use! It needs no software o
be loaded, it does nol steal RAM from the BASIC op-
eraling system, or slop arcade style action

With extended BASIC commands like SAY and
text lo speech facility, Speech 64 can be pro-
grammed in plain English, just like this: SAY “lo say
anything you want".

You can choose lrom two diferent voices, each
with programmabte intonation, and other commands
control the voicing of keys as they are pressed — a
uselul educational aid.

Speech 64 comes complete with full documenta-
tion and two free full colour posters.

Other hardware for the Commodore 64

Stonechip cassette interface
Stonechip colour light pen

$29.95
$39.95

U1 G552 M—

Vixen 16K Switchable RAM $79.00
Full 16K, or BK or 3K, switchable into desired
memory block. Plugs into expansion port. Universal,
runs any Basic program without readdressing.

$65.00

Up lo 4 cariridges usable al the same time. Two rear
positions switchable. 4K ROM socket for extra firm-
ware. Housed in custom case.

Vixen Switchable Motherboard.

Make your VIC-20 talk $66.50

The amazing Adman/Currah speech synlhesiser. An
infinite vocabulary, using the sound amplifier in your
T.V. Easy to use. Plugs inlo cartridge porl, no sol-
ware to load.

Stonechip cassette interface
Stonechip programmers aid ROM

$29.95
$29.95

Sureshot Joystick

//ﬁ"_‘“_’_—-
=+

"

$29.95

The LONGLIFE joystick leaturing positive
microswitch action, steel shaft, phosphor bronze
bearing, nylon actuator, left and right hand lire
buttons. For Commodore 64, VIC-20, Atari, Sinclair,
BBC, etc.

Lots more, software oo, send SAE for calalogue.

Australian distributor

l dolphin computers

99 Reserve Aoad, Artarmon, 2064 NSW
Telephone (02) 438 4933 Telex 20677 EEDAUST

A1 Grscerning Compule: SROQS 1 mai Dider o Doipnin Avmad (sotwarel §1 00
cen ma 32 50 oot Courser 36 00 Enciuse cheguermoney oroes Banee and deair
Al Brces inClude saies 1an Al DIOBuH Guasanie

% % Dealer enquiries welcome W *
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RESPONSE

INFO~/LINE

THE AUSTRALIAN FINANCIAL REVIEW
INFORMATION SERVICE

FAST

BUSINESS
INFORMATION
SPEGIALISTS

Info-Line, Australia’s
leading information service,
offers people in business a
unique opportunity to utilize
the vast resources of the
Fairfax media network.

Info-Line offers:

* Industry and company
analyses.

%k Electronic data searches.

*k Overseas reports on
demand.

*k Press clipping searches.

For information on demand
contact:

INFO~LINE

GPO BOX 506, SYDNEY 2001 |
PH. 282 1613

S A R



TEACH YOURSELF (

Happy-go-lucky G

Les Hampson introduces the features of C, and explains
how the language's versatility enables it to adapt to ever changing requirements.

Which high-level language do you think
is used to produce many of the
spreadsheets, databases, word process-
ing applications and the integrated pro-
ducts now appearing? Which language
has Digital Research (of CP/M fame)
adopted for system development? Not
Fortran nor Pascal, and certainly not
Basic, but C.

Why is C so popular with professional
software writers? The answer is:
because it is versatile, puts few con-
straints on what can be done, produces
fast and compact programs, and allows
software to be readily transferred be-
tween systems. Although C was con-
ceived for ‘systems programming’
(which means writing things like operat-
ing systems), specifically developing the
Unix operating system, it has proved
useful for general applications.

C works well in many applications, and
versions are available for almost all
machines with disk drives. Some of the
8-bit versions are subsets of the
language (for example, without floating
point operations) but are still very useful;
almost all 16-bit implementations pro-
vide the complete language. You pro-
bably don’t want to write your own
CP/M, a compiler, or an alternative to
Multiplan, at least not just yet, but if you
want an efficient, general purpose
language, or need the flexibility of
assembler without headaches, then C
has a lot to offer.

The name itself reflects that C is not a
verbose language, so let's jump straight
in with a sample to show that it can be
fairly easily understood. Fig 1 compares
a simple loop in C and in Basic; a lot can
be learnt from this example. C does not
use line numbers and the program can
be laid out as required, although every-
thing on one line would be going a bit far.
The types and names of variables have to
be declared before use, unlike Basic
which provides a variable when a new
name appears (or even a mistype). The
braces {} enclose groups of statements
and each of these is terminated by a
semicolon.

The general approach will be familiar
to anyone who uses Pascal, especially
when you realise that the braces corres-

pond to BEGIN and END. Although you
can use expressions like x=x+ 1, C has
special operators such as '+ +' to incre-
ment and '+ =" to add to a variable
because these can be more efficient.

What the example does not show are
the advantages of using C: for such a
trivial program there aren't any, and
Basic has the advantage of being easy to
get started in and can be run immediately.

)
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The NewYec
~atRob's Conr

YOUR NE

APPLE IIC PACKAGES

THE FAMILY PACKAGE can give Mum, Dad, ar

the kids hours of productive fun and enjoyment

You get .

. APPLE 1c Computer with 128K of memory ar
built-in disk drive

* APPLE IIC Monitor and stand

* Colour RF Modulator

* Ultra high resolution graphics in 16 colours

SOFTWARE

e Apple Mouse and "Mouse Paint"
e Bank Street Writer

* Odesta "Chess"

e Broderbund "Print shop"

$1,995.00 You save $515!

AN

— S r S 4

R ol byl e e w_:?;; < THE PROFESSIONAL PACKAGE is a gre
s, h..:i h...almh-ufwl introductory package for running business
.“' ool T i Vet (s ,ﬁr‘ by applications in the home or small business.
‘" l"““‘\’“‘ You get .

. APPLE c Computer with 128K of memory ar
built-in disk drive

e APPLE IIC Monitor and stand

2 e Colour RF Modulator

¢ Add-on Disk Drnive

e Ultra high resolution graphics in 16 colours

JUKI 6100
DAISY WHEEL PRINTER.

NEW HITACHI S

Hitachi's first Super Home Comput
pacted with [eatures Lthat leave
other: 5 gaspl

; In fact you need to see 1t 1o Lelieve
4
TRIACH 18000 el Hitachi S1 -$975
Oow Includes a new dgrap lics card to : raia =
i SRR give: far grealer compatibility .rf:lh [BM }(:g:lgel\:gmtor R6B Visionll - $595
ik o Soltviste reen or
, ; | d” Amber Monitor -$185
ncludes . ; y
® High Resoluticn Colour Monitos glzno%?c?za?gc?mk Drive -$650
Control codes are identical to ® I2BKRAM : .
S : E{{Sf??{%%&;]&[ aht pen interfaces ?:EIRTI\‘:I%[;?:E;?\‘:&H; #1980
CHRISTMAS SPECIAL ® [:ergames Disk on Board to 512K -%$195
$795 (1 Month only) wa:s $5,995 Now $3,995
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is @ Apples
outer Center

—~

PPLE DEALER

'HE APPLE MACINTOSH

et Rob's Computer Center put you in touch with
1e Computer you don't have to study to learn.
Nine inch high resolution display

Built in Disk Drive

128K RAM

The Apple Mouse

OFTWARE
facWrite and MacPaint

3,240

OFTWARE
Apple Works
Master Type
Odesta "Chess"

2,550. You save $500!

102K Total RAM standard.
96K Total ROM standard.
Expandable to | Megabyte
Ultra Reliable Hitachi Quality '
High Resolution Graphics
640 x 200 16 colours

640 « 400 | colour %
High Level Basic Commands such as

g]!ter;vF%Isntc(ji\:k for our Bench Mask Tests) CDMPUTER CENTER

Runs all Peach Software (Twice as fast)

M andard Flexoperaing system . 295 Thomas Street, Dandenong 3175
M ther feat lee hone or
cend rmaedeils) Phone (03) 7812300
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TEACH YOURSELF C

In Basic

10 for i=1 to 20 step 2
20 x=x+]

30 next i

40 print "finished ";x
50 end

=
gl

main()
|
int x,1;
for(i=1,1+=20;i4+=2)
Att:
printf("“finished %d" ,x)

Fig 1 A simple loop in Basic and in C

Version 1
,i

Entil'explicitly broken
/

while(l)
l

c=getc(myfile);
;'f(-!:," EQF) break;

while((c=getc(myfile)) ! =E0F)
iflc==0) num_nult+;

since 1 is always true (ie non zero) the loop will continue

/*get a character from file*/
br /*exit loop at end of file */
q)_ num_| n_ql'_lc‘nm__nulhl_;- /*increment if c is zero*/

Fig 2 Two loops showing different constructions

.j[];a-a$----'fapqn ----- if error ----»--- puts

|

wedemmana getc  ----- if EOF ==--=--- »>-- fclose
i 'z
5 ENCEYPEE - +ornoaar s rand
; i
pEnasn putc
|

Fig 3 Structure for file encryption program

break continue
char short int long float double

while for do if else goto return
switch case default

union struct

sizeof typedef

extern unsigned static auto register

Fig 4 Keywords in C with specific meanings

But larger programs are better written in
the structured way encouraged by C with
full control over variables, rather than
huge monolithic blocks of Basic with
control jumping all over the place. A
large, well written, C program, such as a
text editor which might be 2000 lines,
can be readily understood once you
become familiar with the constructions
used; on the other hand, a badly written
C program can be very cryptic and dif-
ficult to unravel.

Before getting down to details let's
look at another example. The first part of
Fig 2 is another loop which gets charac-
ters from a file and counts the number of

zeros. The loop is exited when the end of
file is reached. The ‘"= =" symbol tests
equality, whereas ‘=’ is used for assign-
ment. In practice the second version,
which does exactly the same job, would
be preferred because it can be translated
by a compiler into more efficient
machine code. Although such concise
constructions are common in C, they
take some getting used to.

Using C

In general, C has to be compiled —
there’s no instant gratification as with an
interpreter. A suitable package will

These are much more powerful than the

‘mid$’, except that you can write your

include compiler, linker, function library
and a text editor of some kind. These will,
of course, have been written in C. Many
versions also have utilities for maintain-
ing function libraries. A few have a sym-
bolic debugger, which allows you to run
programs step-by-step while displaying
the source code and to check the values
in variables. A few C interpreters have
been written but are not widely used.

The language is defined in an excellent
reference text (C Programming
Language by Kernighan and Ritchie,
Prentice Hall, 1978). No extensions to
the standard are required or generally
available, thus eliminating the problem
of confusing variants found with other
languages.

Functions

Functions are the building blocks of a C
program. A function is a series of instruc-
tions called by name to carry out
operations such as read from a file, clear
a display screen or manipulate numbers.

subroutines and defined functions of
Basic, and have more in common with
the built-in commands like ‘sin’ and

own. A well-written C program will be
broken up into numerous fairly small
functions, either because these are used
repeatedly or just in the interest of
clarity.

Functions can carry out actions and
return a value; parameters can be passed
to them and they can use local variables
not known outside. The function ‘getc’ in
the second example returns a character
read from a file identified by the
parameter ‘'my file". It might use various
local variables, but since these are inter-
nal to the function we don't need to
worry about them and can't affect them.
C programs must contain at least one
function and must contain a function
named ‘main’. A program starts execut-
ing at‘'main’, otherwise thisis just a func-
tion like any other. The smallest C
program, which does nothing at all, is
main ()

{

)

The name of a function is followed by
brackets which enclose the names used
to refer to any parameters passed to it.
The braces then enclose the body of the
function. One function can call another or
even itself (that is, recursion) as
required.

A reasonable first program, with only
one defined function, might be:

main()

{

char c;
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" PC-88

(1) 16 BIT MICRO COMPUTER WITH 8088 (OPTIONAL 8087)

— 256K RAM memory.

— colour graphic card with RGB composite video output.

— multi function maximiser card with centronic printer port, RS232 serial port, real time
clock, game adapter and sockets to expand system to 384K memory.

— dual DS DD disk drives.

— Interupt controller 8259 and direct access controller (8237). \ %,

(2) NQL DOT MATRIX 120 CPS PRINTER

— FRICTION & ADJUSTABLE SPROCKET FEEDING

— VARIETY OF PRINTING MODES (DRAFT, NLQ, PROP.)
— USER FONT REGISTRY COMMAND

— AUTOMATIC PAPER INSERTION

— MULTI-PRINTER MODES (STD)

— ON BOARD MEMORY BUFFER

TOTAL SYSTEM: $3400 (INC TAX)

13" Super Thin

DX-85A
Diskette Storage Box

AD-302
SUPER
COOLING
FAN

— Line surge
suppression device
built-in.

-125 $ 55.00

High Resolution Amber Monitor

$117.00
Sam Speech Card $31.50
80 Column Card with Hard Switch $65.00
80 Column Card with Soft Switch $78.00
CCS Serial Card $120.00
16K RAM Card $65.00
Slim-Line Disk Drive for Apple $230.00

DIGITAL SOURCE INT’L PTY. LTD

169 Phillip Street, Waterloo N.S.W. 2017. Telephone: (02) 690 1268, 690 1540. Telex: AA 75406
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TEACH YOURSELF C

- elements of a

, ] e
|

anl_'gce "stdio.h"
.._.’_ et

ym'E

" “The above directive mds n the

" main() s :
il : ) = T A vk

Ant c; ekl

.FILE *in file, *out fne, ¥

© An_file=fopen("original. I‘fl"
out _file=fopen(" o

if(in_files«

o ] ?et:[in file).
==EQFT break;

c-encrntlcl 3

Tutﬁ-tc.wth_ﬁle):

fclose(in ﬁlel.
fclose(out file);
}..

encrypt(x)

char x;
(
K"l. rand();

return x;

s a program to encrypt datain a-file called
~ original.fil into one ca‘lled se:ret 11
* % : 3

H'te “stdio.h which is

E?ntains essautinl 1nputlwtput. dei fnit{ons, includfﬂg FILE

¢ : I*npen for. urItinn*/

i -uut fﬂe"ll.ll.l.l
= puts(“F{Te access error');

 /%main function*/

2. /*declare .an lnugqr‘! i
- /*declare file identifiers®/

&' /*open for: reading®/’

/*cannot open ﬂll:*l -
/*1oop until broken*/

/*get a character*/

I'exit Toop 1f end of file*/

/*encrypt the character®/
/*and write it to the file*/

/*close the files*/
/*terminate at end of main®/

/*encryption function*/
/*declare parameter passed'l

/*encrypt the char by Kuin' with a
random number*/
/*return encrypted character*/

Fig 5 Skeleton encryption program

for(c=32;c<127;c++)
printf("%d %x %c/n",c,c,c);

This will display the ASCII character
set and give the decimal and hex-
adecimal equivalents. The loop calls a
standard library function ‘printf’ which
displays the information according to the
format string between the quotes
(decimal number, hex number, character
and then a new line). Notice that the vari-
able ‘c’ has to be declared before being
used, and that itis incremented using the
special ‘++' operator. As well as the for-
mat string which tells ‘printf’ how we
want the printout, the names of the
variables (all ‘¢’ in this case) are passed to
it The ‘for’ loop is controlled by three
expressions which define an initial con-
dition, a termination test, and a modifica-
tion after each time through.

Developing
a program

C is a powerful and flexible language
which can produce well-structured pro-

grams. Complex constructions can be
elegantly expressed and data structures
designed to suit the application.
However, as in all things, there is a price
to pay: the programmer is assumed to be
right and few checks are made, which
means that some errors can be truly
spectacular. This ‘Teach Yourself’ series
should lead you around common pitfalls,
and as you write increasingly complex
programs you will begin to appreciate
the virtues of C and its brevity.

Large programs in C are. best
developed using a ‘top-down’ approach
— that is, dividing the overall objective
into logical sections and then into sub-
tasks. Eventually alevel is reached where
the tasks can be conveniently construc-
ted as C functions. It is also necessary to
consider how information will e passed
between the functions, and how data is
best handled. Some planning effort
before starting to write the program
avoids the torture of sorting out tangled,
unnecessarily complex and badly struc-
tured code.

C will not produce a fast-running pro-
gram from poor ideas. The algorithms

used are crucial in determining efficiency,
as in any language. For example, if you
were writing a spelling checker, then the
methods used to sort words into order,
check against the dictionary and use
memory for disk buffering would have a
major effect on the time your program
took to run.

Suppose we want a program to
encrypt data in a file so that it cannot be
used by others. Fig 3 shows the
functions which might be used.

The function ‘main’ first calls ‘fopen’ to
access the file to be converted and to
create a file for the encrypted version. If
the files cannot be accessed, then ’puts’
prints a message and the program
finishes. A loop in ‘main’ uses ‘getc’ to
get acharacter from the file, and passes it
to ‘encrypt’. This in turn needs to call
‘rand’ to produce random numbers
needed for encryption, and finally ‘putc’
writes out the converted character to
disk. When ‘getc’ finds the end of the file,
the loop is exited; ‘fclose’ is called to
close the files and the program ends.

Contents of a
source file

What makes up a C source file (a pro-
gram as written)? Lines can be of arbit-
rary length and use the full range of
printable characters. There are few con-
straints on the layout of the program,
which can be arranged as required for
clarity. The examples in this series will
align braces and make extensive use of

indenting.
A source file consists of preprocessor
directives, comments, global data

declarations, and functions containing
local data declarations and executable
statements. These are built up from:

identifiers — eg, my file
keywords  — eg, while
constants —eg, 0
character eg, “this is a
strings message’’
operators —eg, +
separators — eg, ;

Spaces, tabs, new lines and comments
are ignored except that they separate
adjacent identifiers, and so on.

Variables and functions are identified
by suitable names, which preferably sug-
gest their purpose. These must begin
with a letter or underline and can contain
digits. Identifiers can be of any length but
only a limited number of characters will
be significant (usually eight). The names
of identifiers must not be certain C
keywords which have special meanings
(see Fig 4).

The name and type of a data item must
be declared before use, so that memory
can be reserved and the correct
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following statements could be used:
char c;

inti;

float f;

able from any function)

data which is “private’ to a function can
be made local; there is no conflict with
names
memory used can be released on leaving
the function. Data is best communicated

and a returned value, rather than with
global data.

The body of a function consists of
statements constructed from keywords,

statement is terminated by a semicolon
and is usually put on a separate line.
Braces can be used to combine single
statements into a block which is treated
as a unit.

Comments of one or more lines are

statements can be terse, so comments
should be generously used.

A source file can also contain pre-
processor directives which are simply
instructions to the compiler. The direc-
tives begin with the ‘#’ symbol; they do
not end with a semicolon since they are
not C statements, and are dealt with
before any translation takes place. The
basic use is illustrated by:

#define MAXCOLS 80

This will cause all occurrences of
MAXCOLS to be replaced by the numeri-
cal constant 80. This is preferable to
scattering obscure numbers through a
source file and makes changes easier.
The replacement symbol does not have
to be a number; it can equally well be,
say, a function call or character string. It
is also possible to define symbols with
arguments in the form of ‘macro’
definitions.

Function libraries

A program does not have to be contained
in one source file. Larger programs,
especially, are likely to consist of several
files which are separately compiled and
finally linked together along with
required library functions to give some-
thing which runs.

Where do all the functions required in
a program come from? It may come as a
surprise to discover that C provides no
built-in access to display, keyboard, prin-
ter nor disk file. Nor does it provide basic

TEACH YOURSELF €

operations used to manipulate it. For
example, to declare a character, an
integer and a floating point quantity the

Data items can be made global (avail-
by being
declared outside functions, or local to a
particular function by being declared
inside. This is very useful because any

in other functions and the

between functions using parameters

function calls and expressions formed
from operators and their operands. Each

enclosed by the symbols '/*" and */". C

operations such as adding one string of
characters to the end of another or taking
the sine of an angle. The language can be
used to do all these things (given some
way of interfacing with the operating
system), but suitable functions have to
be devised.

This sounds distressing, but for-
tunately the user is not required to write
such functions because they will be pro-
vided in a library with the compiler; a pro-
gram simply calls them. However, the
library functions are not an intrinsic part
of C. Most implementations try to follow
the functions provided with Unix, but as
they are not part of the language, this is
in the hands of the software author. We
will be looking at the functions you
would expect to be provided with later on
in the series.

Two basic functions which are always
provided are ‘getchar, which returns a
character typed in, and ‘putchar’ which
displays a character on the display. Using
only these it is possible to experiment
with many of C's features.

In writing your own programs, you will
probably devise functions which are of
general value. If these use local variables,
passed arguments and a returned value,
then they can stand alone and be added
to a personal library. This is the 'toolbox’
approach which leads to a specialised
library to suit particular interests.

The program in Fig 5 fleshes out the
skeleton encryption program to illustrate

C. It should be possible to understand
how the program works and the way in
which functions are used, even if some
of the details are not yet clear.

The functions ‘fopen’, ‘fclose’, ‘puts’,
‘getc’ and ‘putc’ or equivalents would
normally be in the supplied library. If the
function ‘rand’ is not available, then a
programmer could write his own version
for inclusion in a personal library.

The function ‘'main’ has been put first;
this is common but not essential. Of
course, if a program consists of several
source files, then only one will contain
main.

This program could be developed for
actual use: a password could be entered
and converted into a seed for the random
number generator and the original file
deleted once the converted version had
been successfully stored. Since the XOR
operation is reversible the same program
could translate the file back to the
original form (it would be best to include
checks for file operation errors).

A number of questions arise. Why is a
variable to hold a character c declared as
‘int" in main, and x as char in encrypt?
How can a number be XOR'ed with a
function? Is it possible to call the pro-
gram with the names of the files to be
used rather than have them built into the
program? The following four articles will
cover these and many other points in
detail.

To help you get the best from the Teach Yourself C series,
we've produced the table below which lists most
of the commercially available C packages.

COMPANY

Arcom Pacific,
252 Abbotsford Rd
Mayne, QLD 4006

CP/M-80
CP/M-85, PC-DOS

Ardent Information
Services,

19 Waranga St,
Dandenong, VIC 3175

CP/M-86, MS-DOS

Blue Sky Industries
2A Blakesly St
Chatswood, NSW 2067

CP/M-80

Apple
Macintosh

Fawnray Prance Ltd. 8080/180
9th Floor, 8086
1 Rosesbery Av, 68000

Rosebery, NSW 2018 ( PDP-11, VAX,

Hi-Tech Software
P.0. Box 103
Adderley, GLD 4051

CP/M-80

Software City
1/27 Forge St,
BLACKTOWN, NSW 2148

CP/M-80

Software Source
P.0. Box 311
BONDI JUNCTION,
NSW 2022

CP/M-86, MS-DOS

MACHINE/OPERATING SYSTEM

CP/M-86, MS-DOS, PC-DOS

{ cross compilers to Commodore

64 and others also available )

IBM 370 and

cross compilers also available )

CP/M-B6, MS-DOS, PC-DOS

PACKAGE PRICE
BDS C 238. 00
Digital Research C 466. 00
De Smet C 220.00
RAztec CII 291.18
Aztec CB6 364,35
Aztec CES 245,00
Aztec Mac C 245. 00
Whitesmith's C 769.00
Whitesmith's C 948, 00
Whitesmith's C 948,00
Hi-Tech C 250. 00
Hi-Tech C 300,00
Software Toolworks C/80 79.95
Computer Innpvations C 530.00
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COMPSOI-E BRISBANES BIGREST

BBC e apricot @ NEC e Logitec e Spectrum o Admale
FOUR HIGH QUALITY MONITORS

HI-RES COLOR

HI-RES AMBER & GREEN VEHY HI-RES AMBER VERY HI-HES MBER

- RS e

GINTAI 2012
Composite Non-Glare Apple,
Kaypro, Osborne, BBC Commodore 64, BRC, IBM

$165 $215

KING FORD 100A
Composite non-glare

KING FORD 100

TTL Non-Glare
with lead for IBM

$275

ADI COLOR

. with green switch. Excellent
quality graphics & 80 col. for
IBM, BBC, etc.

ADMATE 100 DP
on__l_y $325 ..

SPECIAL $425 .

$699

LOGITEC

FT-5002 WITH NLQ

NEW MODEL: 100DP PRINTER

Many more fealures than BODT/BX80' Now has 100 CPS
10 Pitch, 12 Pilch. Proportional Spacing. 8 Characler Sels. efc. elc

OUR INSTANT BEST SELLER. .. with NLQ

NLQ means Near Letter Quality. almosl the same as a Daisywheel Seeing s believ-
ing with this printer Also: 120 CPS. Epson MXB0 compatible. IBM malnx and
graphics compatible. 1 6K buller. proportional spacing. 10 pilch. 12 pilch, labnc

OURPRINTERS RUN ONYOUR COMMODORE 64
XETEC graphic interface: $1 ] 5

“Total compatibility! *29 page instruction book Peﬂarms
inc

Commodore's testfdernn printer test faultlessly *2 K buffer 7
printing modes 22 additional commands * Set device number
with switch or software “list with graphic symbols OR
mnemonics OR ASCII *Hi- -res screen dump software

compsol-t |

537 BOUNDARY ST.. SPRING HILL,
BRISBANE 4000 TELEX 41181 |

PHONE (07) 8390066 |

PHONE ORDER:Using your Bankcard, Mastercard etc.
MAIL ORDER: Bankcard, Mastercard, Cheque, etc.

Queenslanders! Buy at best prices and get local service, advice, support.

Xetec I/F and

Admate DP 100 _
for Commodore 64

$425

MONTHLY
$25

SPECIALS -/ niskettes
' o 5500 1for Apple, Commod. etc.

N | ¥ 5 08 B B |
Please send me
ProtUSY i cninaesmeaiie svvsss s sy 6] o1 RN I
MNAMIE .o s T s deth s Phone ...............
AOAresS i v s s e T L R R S R e A
..................................... P/Code ............ I
B/card, M/card .............ociiiiann Exp.Date ..........
Signature .........coovvennrenssesarrsrsssssssressaaranes I
Add Freight/Postage ........... Total S .ovensssanenaviiin

All prices include Sales Tax J
] |
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Printers that offer lots of
features at low prices ...

NEW MODEL

NLQ means Near Letter Quality, almost the same as a
Daisywheel. Seeing is believing with this printer.

Also: 120 CPS, Epson MX80 compatible, IBM matrix and
graphics compatible, 1.6K buffer, proportional spacing,
10 pitch, 12 pitch, fabric or carbon ribbons.

P88/2 (Super 5)

WITH EXTERNAL NLQ SWITCH, $325 exc
$389 inc

:

$289 exc $339 inc

Fast 120 CPS, cloth ribbon (not carbon).
Friction and tractor, roll paper feed.
Commercial quality, diecast base.
We cannot be beaten on price.
PRINTERS —

No matter what make or model we will have it.

OSBORNE EXECUTIVE

The magnificent Osborne Ex- Wordstar, Mail Merge, Super
ecutive features all screen Calc, M Basic, C Basic, CPM
multi-formate compatability utilities and system.

software. . . * Ask about special printer
Free software including offers.

The simply affordable

EPSON

Personal Printer with tractor feed
Phone for your low
price on the full Epson
\ range inc the QX10
Computer.

New price

A 'H.:..""'I'.'I":I.. I"" $398 (inc)

I I'|||'|',| i

L $349 (exc)
Easy to use, easy to own

ROM expansion to 8KB, and extended functions
make the RX-80 easy to use, and its affordable price
makes it the cost performance leader.

Freight $4 anywhere in Australia. Prices are subject to change without notice. This ad must be quoted to quality for speclal price.

Or $10 overnight most places (Comet).
TRADE ENQUIRIES WELCOME

. RY Dean Street Telephone: (060) 21 8088.
. DIGN 419 Hargreaves Street Telephone: (054) 43 4866.
o SHEPPARTON (as above) Telephone: (058) 21 7155.
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CASH/CHEQUE OR BANKCARD WELCOME HERE

DATA PARTS

* WAGGA 33 Thompson Street Telephone: (069) 21 6466
*« BALLARAT 307 Mair Street Telephone: (053) 31 3399

© MELBOURNE: Noel Morley (03) 336 1845.



OUTSTANDING VALUE

TERS SOFTWARE
_—_——=T= (inc tax)

® LOTUS 1,2, 3SYMPHONY ..........ccceueenee... CALL
® DBASE 11.....cmmmisissmainmsnsiiisivessssioss IO
® WORD STAR PRO PAK........ccccocrurerrrrernneen.. $489

HARDWARE all prices inc. tax

@ IBM PC 256K with 320K drive,
monitor & printer interface,

@ Check our range of printers,
Monitors & add on boards to suit.

DEC RAINBOW COMPUTER

Demo specials (2 only)
at $3950 inc tax
SAVE $1480

$3980"

IMPORT BONANZA $139 (exc)

I

TAXAN
GREEN
DISPLAY
MONITOR

Model 1203

- L —
This high resolution s (Similar to that illustrated)
12 inch display T
is ideal for displaying sharp characters and computer graphics.

graphics.
SUPER HI-RES (exc tax) $139
(inc tax) $159

Also available in amber.

The BBC Microcomputer
offers a vast array of inter-
faces (not those costly add-on
cards). Ms highly structured
Basic Interpreter positively en-
courages good program de-
sign

BBC Microcomputer

Complete BBC System Special.

One only Torch Z80 disc pack (CPM).

¢ Dual 800K drives ® BBC model B ® Monitor ® Super
5 NQL printer ® All cables ® Perfect writer, calculator
and filer

SPECIAL OFFER ONLY $2999 (exc)
Save over $1000

Solidisk SWR expand your RAM
by SWR 16k $ 90 ex
SWR 32k $139 ex
Solidisk 128k $299 ex
Solidisk 256k $599 ex
Comes with lots of software.

MICROFRAZER — THE
PRINT BUFFER THAT
REMEMBERS IT ALL

$339

Microfrazer. It
remembers what
all the others
forget. In fact
it remembers nearly
twice what most
others offer.

Basic Model Expandable to 64K.

Available in e Parallel - Parallel
¢ Parallel - Seriet
® Seriet — Seriet

Forget joysticks, pads, light pens and rodents.
GRAFPAD is here.

A4 Grafpad $299 ex

A3 Grafpad $599 ex

Single pixel resolution.

YES — WE DO HAVE THE FULL RANGE OF COMMODORE

Price 64 REFERENCE GUIDE ................ 20.00

*COMMODORE (in.tax) DATASET ... 45.00

1541 DISK DRIVE.... KOALA PAD ... 29.00

802 PRINTER EASY SCRIPT.. 79.00

1701 MONITOR .... . SIMONS BASIC ....oooococreccrccn. 69.00
64 COMPUTER.......cocooccooieirees RIFLE PRACTICE with real

COMMODORE 2031 DISK lookrifle & siware.................. 49,50

DRIVE....oococrcrscrinnmescarsncrcnrscnnn. 389.00 64 FUGHT SIMULATER.........c0cc0on.. 69.50

PRINTRON INTERFACE .............. 99.00 ;:?)‘:uh;g::ms mcj

* Save on . tax

. H BIIBRAM ..o 5.68

IBM Ram Kits 4164 $49 inc ok g g

4864 RAM ...... e 4,50

IBRETADM cvvanviasssitiiannss 6.99

2716/2516 380

Prices are subject te change witheut netice. This ad must be gqueted te
quaiity fer special price. Phene your Bankcand number threugh new.

Add $4 freight per order anywhere in Australia.
or $10 overnight almost anywhere. (Comet].
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10 high quality diskettes

for only $19.95 (exc)
Data Parts

Diskettes

High quality DDSS
diskettes, plastic
library box, famous

Chinon disk drives

Built for high precision, high quality and high durabilty.
Ideal for use with TRS 80, Microbee, 1BM, etc, etc.

By Verbatim -~
$198 (inc)

manufacturer, 5
year warranty.

$24.50 (inc)
or buy 100 diskettes for $168 (exc)

sided.

$129 exc ($149 inc)

CHINON MODEL FO51D

Double density, slim drive, single

CHINON MODEL F502

Double density, slim line drive, dou-
ble sided.

$199 exc ($239 inc)

Model DX85 hor&s 85 disks — $22.50
Model DX50 holds 50 disks — $19.50

NOW WITH METAL LOCK

~

The Two-in-One
MAGIC TOUCH PAD
with joystick

® Use it as a graphic tables to write or
draw on your computer screen.

" e Use it as a paddle controller or

joystick; compatible with most game
software.

e Create a custom keyboard with
outlays and software.
® Create charts, play games, etc.

To suit Apple 2 & 2E.

= APPLE (COMP)
CARDS CLEARANCE

USED
Z80, 80 Col, 16 K, Pal, Printer.
Complete as is.

$150 for 10

Going PAZ Cards
$39

« APPLE (COMP)

DRIVES CLEARANCE
(Complete)
Shuggart
goING....evvverrrerrrerrrrrenns D99
not going...........ccccreerree. P99
ALPS
going.........cvvverrrrrrrrers P9OD

not going .... $50

» APPLE TYPE
JOYSTICK

Self centering, mech & electricly,
one metre cable, high tensile re-

[
« 339 normally $59

TRADE ENQUIRIES WELCOME

Total freight charges $4 per order anywhere in Australia or O/night (Comet).
Prices are subject to change without notice. This ad must be quoted to qualify for special price.

CASH/CHEQUE OR BANKCARD WELCOME HERE

DATA PARTS

o ALBURY 658 Dean Street Telephone: (060) 218088,

o BENDIGO 419 Hargreaves Street Telephone
'# SHEPPARTON (as above) Telephone: (058) 217155,
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OUT BEST QUALITY EVER'

* Apple is a trade mark of
Apple Corporation

o BALLARAT 307 Mair Street Telephone: (053) 31 3399,
* WAGGA 33 Thompson Street Telephone: (069) 21 6466.

¢ MELBOURNE: Noel Morley (03) 336 1845.




From
as low

as
9399
12 months
warranty

Taxan RGB vision color
monitors give you a lot
more than a beautiful display.

The TAXAN RGB vision color monitors from Kaga electronics display a lot more than
superb color graphics. They display years of painstakingly acquired know-how and a
genuine dedication to incorporating the most advanced technology available in every model
available anywhere, and at a surprisingly low cost.

RGB VISION EX

‘s Now with full audio capabilities.
Also suits VCR and Videotex.

® For better results with all
Commodore BBC/Electron,
Microbee, Tandy, Dick Smith
computers.

® Low-cost, compact 12 inch
color display of outstanding
quality.

® Equipped with a smoked filter
to reduce eye strain.

® Linear amplifier permits
display of virtually an
unlimited number of

colors.Price $399 inc

$349 exc
SAVE $130

e Suitable for the popular apple
and apple look alike.

¢ 12inch color display capable
of displaying 2000 characters.

® Wide range of uses including
industrial, commercial and
medical applications.

¢ Equipped with a smoked filter
to reduce eye strain.

Price $499 inc
$449 exc
SAVE $150

RGB VISION Iii

o |deal for computer graphics
due to faithful reproduction of
intermediate colors.

e |deal for high resolution. IBM
cable option. _ .

Price $699 inc
$599 exc

SAVE $170

¢ Super high resolution
graphics. |deal for CAD &
CAM. Call for special price.

PARTS

YOUR KAGA
SPECIALISTS
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... . ] . . . @ ....... . . ] . . e .
*_ WHEN YOUR COMPUTER BREAKS .°
. DOWN IT WILL COST YOU  .°
- TIME AND MONEY. .
" YOUR COMPUTER WILL BREAK DOWN. ¢

® After all your computer is a complex piece of electronic equipment.
Eventually something will fail. With our service contract we gquarentee you e

® will never be without a computer for more than 24 hours. L
® | ]

®  With our exclusive NO CLAIM BONUS service contract you cen seve up to e

e * 408 p.a. Our service contract also includes & querterly preventative g
« maintenance on the system covered, FREE of charge. This ensures your e

@ system is operating to the manufacturers specifications. e
®* we are well stocked with spare parts therfore most problems are solved ®

e , fester. . »

e For further information ring our expert staff on {02) 427-0314 now before

@ itstoolate. »

" B SCARLAN .

°. - nﬂ COMPUTER SERVICES. «

. ||" SCARLAN PTY.LTD. (Inc. in NS.W) . .

. REAR 229 BURNS BAY RD. -
. LANE COVE WEST 2066, "




The basic art

.

OGRAMMING

Mike Liardet, aided by ‘The Art of Computer Programming’, presents a beginner's guide to
Basic programming through algorithms and information structures.

Computer programming is a craft.
Giventherawingredientsofaprogram-
ming language, a skilled programmer
can blend them together into a fine
working system by using his problem
solving skill in conjunction with prog-
ramming techniques that he has de-
veloped over a period of time. In an
analogous fashion a traditional crafts-
man (a carpenter, for example) can
transform a few pieces of wood into an
exquisite piece of furniture by using
different types of joints and various
skills acquired over the years.

As with any craft the acquisition of
skillcomes partly with experience, butit
can be more readily acquired by sound
teaching and well-written text books. A
valuable source of reference foranyone
wanting to learn programming liesin a
three-volume set of books by an Amer-
ican academic, Donald Knuth. These
booksarecollectively entitled TheArtof
Computer Programming*.

Knuth has planned seven volumesin
the series, and has completed three
volumes to date. Volume one intro-
duces the basic concepts and defines
what an ‘algorithm’ is, giving numer-
ous examples; it also deals with ‘in-
formation structures’. Volume two cov-
ers random numbers and arithmetic,
and volume three deals with sorting
and searching.

The books present the material as a
pleasing blend of descriptions, formal
presentation and set problems (and
answers), and there are also interesting
background histories and bibliog-
raphies. They have long been the
computer science student’s bible, but
here they are presented for a new
generation of apprentice programmers
learning their craft outside the confines
of academe. These books will be
invaluable to anyone interested in what
goeson ‘underthe bonnet’ of computer
systems.

Apart from the genuinely useful
material, the books are also rich in a
huge variety of algorithms that you
always knew existed butwere unable to
find. One of my favourites is the
algorithmto calculate when Easter falls

(Fig 1). Easter is the first Sunday
following the first full moon on or after
21 March. Did you know that this
algorithm was devised by a Neapolitan
astronomer in the sixteenth century?
And that the only application of arith-
metic in the Middle Ages was for
determining Easter? Oh, yes — the
volumes are a mine of information!

Knuth has invented an assembly
language called MIX, which he uses to
present the algorithms. We'll convert
some of these MIX programs into the
micro world's lingua franca— Basic.

Introduction

Volume one contains general introduc-
tory material, and begins by defining

2020 REM GET

2030 G=FNREMN(Y,19)+1
2040 REM BET CENTURY C...
2050 C=INT(Y/100)+1

2070
. 2080 REM FIND SUNDAY...
2090 D=INT(S8Y/4)-%X-10
2100 REM CALC EPACT.

‘2120 REM CALC FULL MODN...
2130 N=Q4-£4IF N<21 THEN N-N*.'SO
2140 REM ADVANCE N TO A SUNDAY...
2150 N=N+7—-FNREMN(D+N, 7)

. “2140 REM MARCH OR nmn‘_? y :
21?0 M=33IF N>31 TI'IEN MIN-N-SI
| 2180 'RETURN

2060 REM LEAP YEAR AND LUNAR OREIT CORRECTIONS...
X =INT(38C/4)-12: Z=INT({E‘C+5!!25!—5

2000 REM CALCULATE DATE OF EASTER FOR THE YEAR Y AL,

2010 REM RETURNS N FOR DAY AND M FOR MONTH

“GOLDEN NUMBER" (1 TO 19).... i ’
2025 DEF FNREMN(A, B)=A-INT (A/BE)3B: REM DEFINE REH!’-\KNIJI:P FUNC.TION

2110 E= FNREHN(I!‘B*ZCMZ-X 30)11IF 15325 ﬁND B)‘IHDR E=24 Tl'EN E=E+1

Fig 1 Easter algorithm

14000 REM BET ITEM FRI
“14010 IF FaaNT-mx

Fig 3 Deque processing
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DON'T GET LEFT
BEHIND <=

ﬁmcmmsu PRINT OPTIMIZER WITH BUFFER AND KEYSTROKE

DAISYWHEEL CONNECTION KEYSTROKE Data Base
—_— combines powar with ease-of-use to
achisve the perfect information-handling software
tool. Whether your applications are business or
personal, KEYSTROKE is up to the tasi. For begin-
ners and experts alike, it's the one database that
thinks like you do.
KEYSTROKE Data Base turns your Apple® Lisa into
a powerful slectronic filing cabinet. You can
STORE, FIND, UPDATE and PRINT information,
quickly and easily. Let KEYSTROKE write your
application.
To reveal the lull power inside your Lisa and
Macintosh, visit your Apple Dealer and ask for a
BROCK KEYSTROKE demo or contact us directly.

Farm ﬁccounth mlﬂcl‘l‘l“i FOR LISA KEYSTROKE
Break Even Analysis N, umiae ol
fsirnp Mﬁnagemenl Maximum number of open files ... ...
wine Management Maximum number of fields per record e
Financial Maximum number of characters per record ... .... 4,096
Management Maximum field width .................... 74 characters
J Maximum number ol rapid search fields . ............. 4
N~ Maximum number of sorts in a Labels report .......... 1
uaimum number of computed fields ............... 254
s 3 aximum number of characters in End of screen
Printing Control Centre for Macintosh — s =) a computed field formula or next field
combines several printers, auto switching. lelter quality " Mmmum number g: sorts in a':‘egcrl:pdr.‘ .............. 2;
printer connection, 64k-256k butler and much more! Ag [] IS k iu r Maximum report width . ... 2 pages.
k i appro: 500 characters
. ximum computed columns inareport ............ 10
= m| Macintosh Maximum number of characers i a
" ‘cqmpmid colurl:\n [+ [ R ——— 40
- 4 Lisa Computer with 1 Megabyte Ram Memory, Hard
I n boa rd M Od em C a l'd Disk Drive, and Lisa Otfice System or Workshop
for Apple, IBM & Wang with
software

NETWORKING FOR APPLE RANGE
INCLUDING MACINTOSH AND APPLE lic

\
= 42 MB storage on Macintosh with Symblotic
= any number of usars lo manipulale data on any Macintosh
= Symbnel local area nstwork for all Apple producis
o Electronic Mall

« Imarface lor lic which supports Symbiotic network & hard
disk, DOS 33, Pascal !"#l

« lic disk adaptor allows disk capacily of 32 M8
« |ic can connect o stand alone Symblile, Symbnet or both

» Multl-user settware available on Symbiile/Symbnet 1o
llow simuilaneous upmlq of same (iles (rom ditferent
terminals on network

\. A

computer TEKALIKE A Graphics

Terminal
for Lisa,

= | Macintosh
= 1 &Apples.

Print-it Card for
Apples

L k = HOW AUTOS LOSE WEIGHT

s it A BB, e s S Lo Dealer Enquiries Welcome
292 Canterbury Road Surrey Hills, Victoria, Australia, 3127, Tel.(03)836 8835
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lems with storage overflow. For exam-
ple, if there are several stacks, queues
ordeques used by a program which are
all initialised with fixed capacity, the
program fails as soon as one overflows
even though many of the others are
almostempty. This unsatisfactory state
of affairs can be improved by arranging
for all the available storage to be
pooled, then allocated in small chunks
as it's needed. If a deque overflows, a
larger storage area can be requested
from the pool, the data copied across,
and the old storage area returned to the
pool of free storage. Storage manage-
ment is also useful for handling any
other. information structures, such as
linked lists. The linked list solves the
insertion-deletion problem of the se-
quentially allocated list. Each item in
the list is stored along with a pointer to
the next, which therefore need not be
adjacentin memory. For example, a list
of the numbers 101 to 105 can be
represented in memory as follows:

PROGRAMMING

13onwards  notused

Inthisexample, both dataand pointer
each require one storage location, but
it's possible to have lists where this is
not the case and even where the
amount of data varies between the
different ‘nodes’. The pointer following
105 is 0. As 0 is an impossible location
(in this example), this indicates the end
of the list. A linked list can be drawn
diagrammatically as in Fig 4.

Insertionanddeletioninalinkedlistis
handled by manipulating the pointers:
forexample, deleting the node with 103
is achieved by changing 102's pointer
(Fig 5).

Ideally, the node at 103 should be
handed back to the pool of free storage
so that its storage area can be re-used
later: for example, if you wanted to add
a new node to the list (Fig 6).

Apart from their use in representing
live data, linked lists also form the basis

will be in several isolated fragments. A
single variable indicates the location of
one — any one will do. This contains a
pointer to another,andsoon. Unless all
allocations and deallocations are for a
fixed size, the size of each willneedtobe
recorded. As long as the node is large
enough this can be stored with the
pointer, thus each free node may start
with a size value, then a pointer, and
then the remaining free space. Assum-
ing the pointer and size value each
consume one location, a typical free list
is shownin Fig 7.

The code to manage such a storage
list is given in Fig 8, and demonstrates
that there's nothing difficult about
storage management. The free storage
area is the array X(), which is initialised
asjusttwo free blocks; the firstoflength
2, with the second immediately follow-
ing it and occupying the rest of the
array. The first block is never allocated,

... if you're really keen you can get MIX up and
running on your own machine and use it to work
through some of the exercises. This is a good way
to learn assembler programming.’

Location Contents
Data and Pointer
1& 2 101 7
38 4 not used
5& 6 103 "
78 8 102 5 pf many storage management algor-
9&10 105 0 ithms. At any given moment in the
11&12 104 9 program’s execution, the free storage
FIRSTFREE i ;
v‘ .

E 12 t 1 10 unused locations
s
v

? 24 v ; 22 unused locations '

!IE!O;

16 unused locations

.

Fig 7 Typical free list

22010

REM RESERVE N UNITS OF STORAGE., AUDRESS OF BLOCK IN LOCN

20000 REM INITIALIZE FREE STORAGE AREA

20010 DIM X(1000)

20020 X(1)=23X(2)=3; X (3)=9998: X (§) =0

20030 RETURN

21000

21010 @=1 |

21020 Pe=X(@+1)1IF P=0 THEN PRINT"STORAGE OVERFLUW":STOP
21030 IF X(P)<N THEN R=P:B0OTO 21020

21040 K=X(P)=NiIF K=0 THEN X(Q@+1)=X(P+1):G0TO0 21060
21030 X (P)=K )

21060 LOCN=P+Ki1RETURN

22000 REM- RETURN N UNITS OF STORAGE ~T LOCN .
X (LOCN) =N3s X (LOCN+1) =X {2) : X (D) ={_UCN: RETURN

Fig 8 Storage management routines

but is kept solely for its pointer to the
next free block. Ifthis pointer were held
in a variable, FREELIST, for example,
then changes to the first block would
need to be coded as a special case since
they would alter the value of FREELIST
and not a pointerin X(). Inthisexample,
all storage requests must beforan even
number of locations as this will guaran-
tee that no free blocks of length 1 are
created. (A block of length 1 cannot
contain a pointer and a length value.)
The deallocation routine can be made a
lot more effective by arranging for
adjacent free blocks to be merged
together. As it stands, storage will
become more and more fragmented
until the free storage is just along chain
of tiny blocks.

Knuth has much more to say on
storage management including gar-
bage collection, where it's unnecessary
to explicitly free a block when it's no
longer needed — the system can work
this out for itself. There are also many
alternative algorithms for maintaining
freelists, each with pros and cons which
are discussed at length.

Another major type of information
structure is the ‘tree’. A tree is more
complex than a linked list in that each
node contains several pointers, not just
one. The pointers are to the ‘children’ of
the node (the jargon for computer trees
borrows heavily from that of family
trees); these children in turn may point
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Quality AUSTRALIAN Software for your Commodore 64

%

Load programs from your 1541
three times taster and retain DOS
error checking for maximum
reliability. Other features include
default to disk, read directory
without destroying programs, just
plug in and use.

Play the arcade version of 5
card stud poker in your

Cantridge. ................ $59.95

The realism of bowling in
your own home for up to 4

e. own home. \QQ players.
QQ*, DisKsnsssanissas $24.95 @, Disk. ......o........ $24.95
3
Upload and download Can't find that program.

basic, machine language &
sequential files via your

L I I I

UPCOMING TITLES:

CASHBOOK — Essential for all businesses. This cashbook has a flexible structure so that you can tailor it to your

specific requirements.

arcade action.

telephone. Send business Q
% reports, programs and Ne
“p directories the easy way. \"
DISK. ... ... sases |

Master catalogue will keep
track of disks for you. Up to
100 direclories per index
disk. Includes fast ‘Master
Sort’ and printout option.

Digle: sacsniiiiin $39.95

BLACK PYRAMID — A Graphic Adventure to tease your brain.
WESTERN ADVENTURE — An Animated Adventure that will keep you on your toes.
STAR FORCE — Fly your fighter through Hyperspace to defend your space stations against the enemy ships — top

This easy to use home budget-
ing program features autocalc
to forecast your income and
expenditure up to five years
ahead. Has graphical analysis
and print-out facilities.

Disk i vsuwainemsvaen $49.95

Complete stock control and
sales analysis system for up
to 1500 items on single
drive fast access with full
reporting facility provided.

Disksicidingas e $49.95

A package of 3 programs to
assist with farm manage-
ment and Herbicide appli-

* cation. Includes Tank
Q_ calculations, conversions
\‘- N and Herbicide calibration.

Disk i $169.00

SOFTWARE AUTHORS — IF YOU HAVE WRITTEN AN ORIGINAL PROGRAM
THAT YOU WOULD LIKE PUBLISHED CONTACT US NOW FOR DETAILS

Please supply

MAIL ORDER FORM

Master Catalogue @ 39.95 ea—

Hyper load @ 5995 ea — — Farmsoft 1 @ 3995 ea —
Home Budget @ 4995 ea — Post & Pack 3.00
Poker @ 2495 ea — TOTAL $

Bowling @ 2495 ea —

Stock Control @ 4995 ea — O Please send more information
Front 28 @ 3995 ea— O Please put me on your mailing list

NAME
ADDRESS — o -

Payment by O Cheque O Postal Order
0O Bankcard O Mastercard O Visa
No o i
Expiry Date . =
Signature _

PO Box 3, Brighton North, Victoria, 3186. Telephone: (03) 596 6732.

ALSO AVAILABLE FROM YOUR LOCAL SOFTWARE SUPPLIER — DEALER ENQUIRIES WELCOME
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PUBLIC DOMAIN SOFTWARE HOUSE

OUR D‘SKS $98 9.5 HPPOLTNG Louimacare omputer

e Games o Utilities ® Education @

We would like to introduce you to the World of ‘'Public
- b i e Domain Software" for the Commodore 64.
| copY P C‘Cd 0, 1 plus (inchung
« pO rful ¢ prot most compatibies]. "Public Domain"" are programs written for users by users
s the 5 BLg up s i bl bl of the Commodore 64. And not Pirutet Commercial
0 * e for copy ? bl'°’an witn one ox two 3.3 Programs.
”alll 3 3 pregtlo 1‘1 d“uc Onk drives ‘b h ) )
ApP'e nas Aions: ma \ng messy ese are quality programs to provide you with hours of
qnce E ¢ coPY- rote i ‘h’ngare“f nee fun and entertainment.
of r \ ;
rand® | g easV: T ugh you‘“e‘gr s “"‘); Collection 1 + 2: Games: Adventure Games,
e 0P . Even paraT 1. Ui Mazegr Startrek and
meters: s eac manua!- L1 ad azegrower, Startrek and more
P2 hange U e opﬂf"‘"‘;;,_ Sing® “ ik Collection 3: Education: Hangmaths, Geography, etc.
‘:e*'- lll'r‘dl whicnon entire 41 g disk L Collection 4: Utilities: Like Monitors, Copy Programs for
e OPY2T00 b;cki‘:‘:oad' ;T2\ on 37 1 or 2 Diskdrives, Sprite Editor and more.
prog” ing 3! well- many are Collection 5: Science: Find out How a Computer Works
notonty © L rams ar: pack Y er COPY 1st Prog per Collection
acces® s 00 A0 an 3 ogethe’ Each Collection cost $12.50 each on Disk or Tape
aveta%“'d dl‘k:,ycard’ put v Including P&H.
prow™ ams Of €© If you order all 5 collections you get a Basic Tutor with 7
pr T . lessons absolutely free: Disk/Tape
% useimatkall oglet st plos All our Disks are Guaranteed for 3 months
N andi i Send cheq;e or money order to:
3 llrnzlhl A &
|8 bankcord BSttdimam

ublic Domain Software House
P.O. Box 451
* Unlike copycards, EDD backs up entire disks,
not Just what's In memory

Spit Junction NSW 2088
U" l|(0 SOFWTARE For more information ring (02) 522 4893

P.S. If you have written any Programs and you think they
To order your copy send cheque or money order to
UTILICO SOFTWARE 83 Hall Street, Bondi Beach.NSW 2026
AUSTRALIA.

might be useful to others. Please send them to us so we
all can share them.
Talephone (02) 302105

————------
atatare To prevent
‘unnccessary malfunctions, it
is essential to ensure the
cnvironment for computers
and word processors is clean
and free of static build-up. The
range of ESSELTE Datacare
products makes this vital job

easier. See. .. or call ESSELTE

A OR B OR

|
|
i
|
55 i oe | l Or for further information:
s TS 3« I {ESSELTE DYMO AUSTRALIAsm wmo
& ESSELTE = =)
|
|
1

52- 50 F\shlord Ave., Milperra 2144,
(Pron.SLT)

Phone 771 6888
NAME =~ =000
ADDRESS

The World Name in Office Stationery and Support Products for the Computer Industry

COMPANY
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to grandchildren, and so on. It isn't
usually desirable for each node to have
adifferent number of pointers, depend-
ing on the number of children, so
frequently just two pointers are used:
oneto the firstchild; and another to the
next sibling of the node. For example,
the tree structure:

Ay
6

C
F
is represented with two pointer nodes

as:

A
/
/
/
B>>»>322C
- £
! Vi
1] EX>F>>6

(where '>>..' denotes sibling poin-
ters). With this structure it is only
slightly more difficultto access, say, the
Nth child of a node, than it would be
with multiple pointers. Note that A, C, D
and G have no ‘younger’ siblings, so
their pointers are simply null. Likewise
D, E, Fand G have no offspring.  _

Tree structures can be very useful for
working with mathematical express-
ions, where the tree structure exactly
represents the order of evaluation: for
example, 3 * LN(X + 1) — A * X2 is
represented as a tree:

Knuth develops all the algorithms
necessary for symbolically differentiat-
ingsuchatree. Theansweris generated
as another tree structure, and issues
such as copying tree structures, and
ordering the nodes for evaluation, are
all dealt with along the way.

With the above representation, it's
not readily possible to determine the
parentofanodeasthere are nopointers
backtoit.Intree processing, it's usualto
maintain a stack of the parents en route
to the current node — the earlier work

PROGRAMMING |

A

" CFttl\n'lnr 14501
Gty
f, "'Cﬁow -

; Cnow-s+ -623(4,1)

=

A AR g

Fig 9 Circular array containing three non-zero elements

on stacks and queues is of value here.
It'salso possible to usethe null pointers
of childless or youngest-sibling nodes
to point back; this is called a threaded
tree.lthasthe advantagethat nostackis
needed, so it's impossible for it to
overflow. To determine whether your
Basic interpreter uses threaded or
unthreaded trees for evaluation of
expressions, type: '

PRINT ((((..(({3 + 4)))..))))

for ever more pairs of brackets. If it
eventually gives a memory error, thisis
astrongindicationthatit’s using a stack
forhandling the evaluation. Microsoft's
Basic finally runs out of space with 72
pairs of brackets — not a serious
limitation!

The last major topic to be covered
under Information Structures is the
‘array’, whichis represented in Basic by
the multiply dimensiohed use of DIM.
For example, DIM A(3,3,3) defines a3D
array with 27 elements (or 64 if the
lower bounds are 0 and not 1).

Representing arrays in this fashion
can be highly inefficient if the contents
ofthe array are sparse. Some arrays are
triangular, with all zeroes above the
diagonal, or diagonal with all zeroes
except the diagonal, and so on. Knuth
suggests alinked allocation method for
these circumstances. Each non-zero
elementinthe array isrepresented by a
node containing the value, its row and
column numbers, and pointers to the
next(non-zero) node aboveitandtothe
left of it. Zero elements are not there, so
consume no extra storage. In addition,
each row and column starts with a
dummy node, notan array element, but
eases the processing of empty rows
and columns.

A further refinement is for the link-
agestobe circular’. Thismeansthatthe
pointerin the last node of a sequence is

not null, but points to the first node.
With thisscheme of pointing, the notion
of first and last disappears. Such an
array, containing only three non-zero
elements, is shown in Fig 9.

With this type of structure, great
storage savings can be made with large
sparse arrays, and the access time for
any given element need not be exces-
sive.

Asthe array is sparse there should be
only a few elements on each list. This
means that it should be comparatively
fast to find any element.

It's even faster if the array is being
scanned in some systematicfashion, as
is the case with most numerical algor-
ithms. It's also worth noting that this
type of representation allows for new
rows and columns to be inserted with
minimal changes to the structure, or
data moving.

Conclusion

We have taken a look at the first of
Knuth's Art of Computer Programming
volumes, and introduced most of the
major topics dealt with in the book. |
hope the reader’s appetite for impro-
ving his programming techniques is
sufficiently whetted, and strongly re-
commend this book as an instructor
and reference manual.

*References

The Art of Computer Programming by
Donald E Knuth; Addison-Wesley Pub-
lishing Company.

Volume 1 Fundamental Algorithms.
Volume 2 Seminumerical Algorithms.
Volume 3 Sorting and Searching.

[END
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[ HARDWARE |

Onyour marks

See how they run: APC presents its Benchmarks round-up.

Bumper to bumper they turn into the
final straight, with only seconds between
them. Which will be first across the line?
Will the Sage Il, primed with p-code, stay
at the front in the home straight, or will
the new model from the old firm of IBM
steal victory? Read on . . .

Breathless readers should by now
have realised that the time has come
round again for the great APC
Benchmarks Round-up. Ever since the
magazine started back in May 1980,
we've been testing machines with a set
of Basic programs designed to measure
the speed at which they execute certain
important routines. For this issue we've
compiled the results, taken the averages
for each machine and listed them in
order.

As we've sorted the results according

to this average speed, we've had to
ignore machines for which we haven't
got a complete set of timings. This time
we've also omitted some of the systems
which are no longer being sold, but com-
pensation figures are included for the
Macintosh whose Basic wasn't available
when the machine was Benchtested in
April ‘84 (for more on Mac Basic see next
month's issue).
To answer the opening question, the
Sage Il has held off all-comers to top the
list. Last year's winner, Olivetti's M20, is
no longer listed, being replaced by its
new brother the M24. IBM’'s PC AT, with
a late burst on Benchmark eight, comes
in second, closely pursued by the M24, a
PC clone. The PC itself comes in lower,
but is the highest placed machine
reviewed in 1981 which is still on the
list.

In case you're wondering, the B beside
all these systems stands for business.
Among the portables (Ps) Hewlett
Packard is in front with its HP110,
followed a fair way behind by the Data
General One. Depending on how you
define.the home market (the Hs), the
BBC B leads that particular part of the
field, hotly pursued by the Amstrad
CPC 464.

Nineteen eighty-four saw the demise
of the 8-bit microin the business market.
The rush towards IBM compatibility has
meant that the majority of new business
machines are 16-bit and faster than their
8-bit rivals.

But home micros still stick with 8-bit

technology. The only major exception to
this is the Sinclair QL which uses the
Motorola 68008 8/16/32-bit central
processor. However, despite having a
theoretical processing advantage over its
home rivals, SuperBasic as tested was
very slow and the QL only managed 18th
place behind machines like the
Memotech and the BBC B.

The fastest machine — the Sage I
uses the Motorola MC68000 processor
and runs a compiled version of Basic.
The combination of a fast processor and
compiled code singles it out as being dif-
ferent from the rest. The IBM PC AT,
using the new Intel 80286 central pro-
cessor chip, made a brave attempt to
beat it, but expect to see both the top
machines defeated this year as more
machines adopt the Intel 80286 or the
very fast 12MHz versions of the
Motorola MC68000.

Although the Apple Macintosh uses
the same Motorola MC68000 processor
as the Sage ||, it only came in at seventh
place. This is mainly because we used an
early pre-release version of MacBasic
which was very bad at maths. Hopefully,
later versions will be able to add up
faster.

Looking at the top twenty positions,
1984 was obviously a good year for
speed with 4 new machines listed. But
before getting carried away with the idea
of hurtling around the silicon at speed, a
note of caution has to be struck. The
figures may be interesting, but they don’t
make a good basis for deciding which
machine to buy. At the very least you
have to consider which Benchmarks are
most appropriate to the kind of programs
you want to run: for example, do your
programs make heavy use of arithmetic
operations or array access? And none of
the Benchmarks calculates operations
such as string handling, graphics or
input/output.

What the Benchmarks do cover can be
seen from the accompanying programs
{each routine is repeated 1000 times to
allow timing with a stop-watch). BM1
tests an empty FOR. .. NEXT loop. The
other Benchmarks, with the exception of
BM8, proceed by adding extra functions
to the basic routine: BMs 3 and 4 show
the difference between using constants
and variables in the same formula; BM5
adds a GOSUB routine, so you can see

how GOSUBs slow you down; BM6
DIMensions an array; and BM7 writes
data into that array. Finally, BM8 tests
the machine’s maths and trig
functions.

One irregularity affecting BM8 should
be mentioned. To save a Benchtester
time, this Benchmark originally tested
only 100 loops instead of 1000. Where
necessary, these figures have been mul-
tiplied by 10 to give them the same
weight as the others when calculating
the averages. Since the beginning of
1983, however, Benchtesters have had
to curb their patience until all the 1000
loops have been completed.

Much to the irritation of its opponents,
Basic remains the most important micro-
computer language. We already have
tests for Pascal and Forth, and we'd be
interested in any proposals readers have
for other languages. Given Basic's
stranglehold on the market, though, it
looks as though the Basic Benchmarks
will continue to serve their (limited)
purpose.
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Benchmarks

100 REM Benchmark 1
110 PRINT “S”

120 FOR K= 1 TO 1000
130 NEXT K

140 PRINT “E”

150 END

100 REM Benchmark 2
110 PRINT “S”

120 K=0

130 K=K+1

140 IF K<1000 THEN 130
150 PRINT “E”

160 END

100 REM Benchmark 3
110 PRINT "'S”

120K=0

130 K=K +1

140 A=K/K*K+K-K
150 IF K<1000 THEN 130
160 PRINT “E”

170 END

100 REM Benchmark 4
110 PRINT “S”

120 K=0

130 K=K+1

140 A=K/2*3+4-5
150 K<1000 THEN 130
160 PRINT “E”

170 END

100 REM Benchmark 5
110 PRINT “'S”

120K=0

130 K=K+1

140 A=K/2*3+4-5

150 GOSUB 190

160 IF K<1000 THEN 130
170 PRINT “E"

180 END

190 RETURN

100 REM Benchmark 6
110 PRINT S
120K=0

130 DIM M(5)

140 K=K+1

150 A=K/2*3+4-5

160 GOSUB220

170 FORL=1TO 5

180 NEXTL

190 IF K<1000 THEN 140
200 PRINT “E”

210 END

220 RETURN

100 REM Benchmark 7
110 PRINT “S”

120 K=0

130 DIM M(5)

140 K=K+1

150 A=K/2*3+4-5
160 GOSUB 230

1770 FORL=1TO5
180 M(L)=A

190 NEXTL

200 If K<1000 THEN 140
210 PRINT “E”

220 END
230 RETURN

100 REM Benchmark 8
110 PRINT “S”

120 K=0

130 K=K+1

140 A=KA2

150 B=LOGI(K)

160 C=SIN(K)

170 IF K<1000 THEN 130
180 PRINT “E”

190 END
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CAT  Machine BM1I BM2 BM3 BW4 BM5 BM6 BM7 BM8  Average
B Sage Il {p-code) .50 J0 1.30 1.70 2.10 5.10 6.40 18.00 4.47
B IBM AT .80 220 450 5.10 5.60 8.40 15.00 13.90 INL
B Ofivetti M24 .80 2.50 5.20 5.20 5.70 10.00 15.30 16.60 1.68
B Xerox 16/8 1.20 3.60 1.40 1.70 8.70 16.00 4.70 24.70 9.25
P HP 110 0.65 340 6.60 6.80 .70 14.20 21.80 21.90 10.38
H/B Challenger 1.10 350 1.50 1.60 8.30 14.90 23.20 26.10 11.53
B Apple Macintash 24 65 6.00 6.40 7.10 8.60 15.90 52.30 12.15
B HP 150 1.40 4.30 8.70 750 10.30 18.40 28.10 26.70 13.18
B Commadore 720 1.10 6.50 12.00 12.30 14.20 22.10 35.30 1.20 13.84
B T Professional 1.00 4.20 9.30 9.70 10.50 19.00 29.50 31.00 14.28
H Acom BBC B 1.00 3.10 8.20 8.70 9.10 13.90 21.40 51.00 14.55
H Amstrad CPC-464 1.08 328 9.16' 9.61 10.20 19.03 30.18 34.20 14.59
B Sirius 1 1.80 5.30 10.70 11.10 12.90 24.20 31.10 27.90 16.38
B Apricot 1.60 5.20 10.60 11.00 12.40 22.90 35.40 34.40 16.69
B IBM PC 1.50 5.20 12.10 12.80 13.60 23.50 37.40 35.00 17.61
P Data General One 18 54 129 123 138 25.2 39.5 39.1 18.72
H Memotech RS128 1.90 5.30 11.70 11.40 13.30 2280 40.80 43.710 18.84
B Apricot F1 2.00 6.00 12.20 12.50 14.10 25.80 39.80 38.60 18.88
H Sinclair OL 210 6.40 10.70 10.30 13.20 26.10 61.80 25.80 19.55
B NEC APC 2.30 230 13.70 17.60 17.80 32.00 34.80 31.10 19.7
B Osbome 01 1.40 440 11.70 11.60 12.30 21.90 34.90 61.00 199
B Tandy TRS-80 1.00 5.00 13.00 13.00 14.00 23.00 35.00 60.00 205
H Sharp MZ-700 40 3.40 8.50 B8.60 9.40 17.70 32.70 82.70 20.55
P Dsbome Encore 1.90 6.60 14.20 14.60 15.80 28.30 44.00 47.80 21.65
H IBM PC Junior 1.90 6.40 11.20 15.00 16.50 29.30 46.60 47.40 21.719
B Superbrain 1.60 5.20 14.00 13.90 14.80 26.30 43.20 56.00 21.88
B Apple IlI 1.70 1.20 13.50 14.50 16.00 21.00 42.50 75.00 24.68
P Sharp PC-5000 1.98 5.82 15.80 18.90 19.10 33.00 55.40 52.20 25.03
B Epson OX-10 230 6.40 15.80 15.80 16.50 31.90 52.90 65.80 25.93
B Xerox 820 1.70 5.50 15.50 15.10 16.20 28.90 45.10 80.00 26.13
H Commodore VIC 20 1.40 8.30 15.50 17.10 18.30 21.20 42.70 99.00 28.89
P NEC 8201A 28 6.7 173 17.3 18.5 30.6 46.9 98.00 29.74
H/B Apple Il 1.30 8.50 16.00 17.80 19.10 28.60 4480  107.00 30.39
H Commodore Plus/4 2.00 9.80 18.20 18.70 18.80 34.80 5530 101.10 32.34
P Epson PX-B 3.00 8.00 19.50 19.00 2250 40.00 62.50 89.00 32.94
B/H MicroBee 2.7 10.0 18.1 179 208 394 67.3 95(est) 33.9
B Sharp MZ-5600 1.50 1.20 19.80 20.20 2160 32.80 53.80 11520 4.0
H CBM 8032 1.70 10.00 18.40 20.30 21.90 32.40 51.00 119.00 34.34
H Micro-Professor 28 11.0 19.5 213 25.0 40.2 B61.5 1106 36.5
H Sony HB-75 2.10 6.00 16.80 18.30 19.30 31.20 4480  216.30 44.35
H Spectra Video SV-328 2.30 5.70 18.20 20.00 20.90 32.80 4510  235.70 47.59
H Sinclair XZ-81 450 6.90 16.40 15.80 18.60 49.70 68.50  229.00 51.18
P Epson HX-20 2.70 15.30 3.0 32.80 35.30 §9.10 10080  133.30 51.53
H IX Spectrum 4.80 8.70 21.10 20.40 24.00 55.30 80.70  253.00 58.5
P Tandy Model 100 3.50 9.50 26.50 29.50 31.50 43.00 64.00  321.00 66.06
H Atari 400/800 230 1.40 19.90 23.20 26.80 40.70 61.50  431.00 16.6
H Texas TI99/4A 3.00 9.00 24.00 24,80 26.20 61.90 84.60  384.00 71.19
B/H Canon X-07 39 11.5 320 35.8 38.1 58.3 78.9 379.6 19.76
P Casio PB-100 8.00 39.00 82.00 80.00 10500 160.00 22000 34100 1294
P Sharp PC1500 15.00 70.00 121.00 12200 17800 29300 383.00 51000 2115

[ —————— ]
Wordprocessing tO Typesettmg

Do you prepare documents for typesetting on a Apple // (inc E and C), Adler: Bitsy 5%" (DOS80), Bitsy 8" (DOS80)
wordprocessor? Then you're already half way there! ‘a."::"‘ 425 mmp?_gsf 3500 c"s""";"'“"rwma (R)(%l }‘"\%’:;S 3
We typeset from your computer’s floppy disk. No retyping, (RXO01) WS78 ( o1y WT78 (RXO1) Dscmlu 11-RX50 5%" Rainbow
no mistakes. You get your job much sooner and save GestetnerSX100 8" Honeywell OAS 5%" OAS 8" SSSD or DSDD

SRy tob IBM Displaywriter 1 or 2D (SSSD or DSDD) Office System 6 3730 3740 8" data
m Y " exchange diskerte 8110 PC MS-DOS WordStar, Multimate UWurd 34 B;' (SSSD or
Call Chiris Jackson or David Glover on 923 1934 for DSDD) ICL 7700 Wordskill 8" 8800 5%" INTERTEC S %)

J100, J500 Lanier NPET (LTD-3) Remington NBI mm levels C, Fand G
or 8.1 Olivetti ETS1010, TES501 8" Philips PS000 series Rank Zerox 850, 860
Ricoh TX330 Tandy TRS-80 Model L/11/11l Scripsit or Lazywriter Toshiba EW-
100 Wlng Archive diskette 8" OIS40/50 Archive diskette Archive diskette 5%"
Professional (PC) Wordplex Models 1, 2
Won:lStar and Spellbinder Srandard 26 sector x 128 byte CP/M format, Dara
=———— Fencn.l LDC ll:ﬁ(} ﬂtﬁ:‘i";! 1 Daﬁama\t E!EC Raig&bow H;Jaélci: *A%%SSQMS&)D
ntertec Kaypro MicroBee MicroMation Morrow Munro na Osbomne
Palm Court 8/281 Pactﬁc H:ghway, North Sydney 2060 Pulsar 8" Sanyo MBC-1000 Sharp MZ- 3500 Televideo 802 Systel Zenith MS-DOS
‘Wordstar IBM-PC (160K or 320K) Panasonic JB3000 8"

further information.
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SAVVY

= —— The
. i N Artificial Intelligence
SAVVY PC'’s “intuitive” artificial Database

intelligence is built in. It tries to
figure out what you want from
imprecise instructions that you
type. Combined with the
ordinary logical
procedures of
computing, this is a
right-brain/left-brain
capability uniquely
able to determine
what’s wanted,
and do something

" 1. As an Application Package
g Savvy PC comes to you with a
' omprehensive menu-driven database
system that you can use as-is
within half an hour.

2. As a Programming
Language

SAVVY PC was developed
primarily as a natural

\ language programming
system. It arrives

practical about it. at your desk with an
- extensive command

ocabulary in plain English;

SAVVY PC/ no funny symbols or codes.
3. As a System

SPECIFICATIONS SAVVY PC is a “virtual”
FEATURES system, not RAM bound.

Everything is globally available, all

0O Operates under PC DOS
i files (up to 10,000) are open at once.

(2.0, 2.1,3.0)

O Adaptive Pattern
Recognition

O Natural Language
Programming

O Full Asynchronous DEALER
EeuliT[c?nmmumcatmns ENQUIRIES
INVITED

O 63-Place Decimal Arithmetic
O Handles PC DOS Files
Created by Other Systems

HARDWARE REQUIREMENTS
Minimum:

0O RAM — 128K

O Monochrome or Color Graphics Video Monitor
O One Double-Sided 360K Floppy Disk Drive, {two
recommended) or one Double-Sided Floppy Disk Drive
and One Hard Disk Drive to 20 Meg

ALSO SUPPORTS COMPATIBILITY ,-'.-_

0 RAM — up to 640K 0O I1BM PC AUSTRALIAN - . .
(Adjusts Automatically O IBM PC XT DISTRIBUTORS — —~——
to RAM Available) O IBM PCjr

0O Both Monochrome and Color Graphics O IBM PC AT
Monitors at Once 0O Most true compatibles

COMPUTER
SERVICES

11 ORMOND ROAD, ELWOOD 3184
POSTCODE .............. (03) 531 4173

TELEPHONE ........cocviiiiieneunimsrasnrassnssrssansssssassrararssrrrnres

r

I PLEASE RUSH INFORMATION ON SAVVY PC TO:
|

|

I

I

L

ADDRESS

——
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E HARD DISK TO BEAT

TRANTOR HARD DISKS AND NETWORKS ARE AVAILABLE FOR OSBORNE, KAYPRO
APPLE, MORROW, IBM PC & COMPATIBLES

Fast and Dependable
Fully Warranted

Well Documented
Compact and Stylish
Quiet

Available 10 — 100 MB

Transparent to CP/M® and DOS
Software

Complete with Software

Easy to Use
Professionally Supported
User Configurable

Competitively Priced

Available Thru Osborne
Dealers

Extended Warranty Available

Local area networking

NAYARRERR
AR YA LA S

Cable and Host Adapters with the Trantor WEB ;
Removable 5MB Hard Disk will support up to
Cartridge 31 work stations

OSBORNE AUSTRALIA, 93 York Street, Sydney, 2000. Telephone (02) 290 1122
“THE HARD DISK THAT TURNS THE OTHERS SOFT!”
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Steve Withers summarises his holiday reading.

Mastering Symphony

Douglas Cobb must have spent many late nights working on
this book as it was completed by August 1984 — not very
long after the release of Symphony. It's a large book with
over 750 pages, and it doesn't appear to have been just
thrown together to cash in on the early interest in a new
program.

I'm always worried about books that describe a particular
product — are they intended for an audience that has already
purchased, or one made up of people who have heard about
the program or machine and want to find out more? The
answer to this question has a major bearing on the material |
expect an author to include or omit from a particular book.
There is no doubt in my mind that Cobb’s intention (more
accurately ‘the Cobbs’ intention’, as Steven and Gina Cobb
played a major part in the preparation of the book) was to pro-
duce a tutorial for Symphony owners. Apart from anything
else, it #s explicitly stated in chapter one!

Having established that we are talking about a tutorial the
next question concerns how much knowledge an author
expects of his or her readers. Cobb’s assumptions seem
inconsistent to me. Unlike some writers, he expects his
audience to be able to boot up their computers and run pro-
grams, yet he considers it necessary to write “To copy the
disks, you must first format six blank disks using the DOS
Format command. Next, use the DOS Diskcopy command to
make copies of the original disks"”. While we can do without
things like “plug in your computer and set the power switch
(see figure one) to the "1’ position”, | think it would be better
to either say “make backup copies of the six disks”, or give
step-by-step instructions about copying. A minor quibble,
but it applies to the whole chapter on getting started. The
section on configuring the program is even worse. For exam-
ple: “Symphony offers 14 text and graphic display options. ..
From this list, select the display option that matches your
hardware configuration most closely”. Yuck! | admit that |
haven't used Symphony, but | have installed 1-2-3 and
Lotus’ instructions were clear enough. Basically, Cobb has
tried to make the book too self-contained and it has suffered
as a result It would have been better with references to the
DOS and Symphony manuals where appropriate, but this
criticism applies to what is, after all, a small section of a
large book.

It's much harder to criticise the rest of the book, as it gives
a methodical tour of Symphony's functions and features.

Very little is expected of the reader other than the basic idea
of a spreadsheet, word processor, etc. It would take some
.time to work through all the examples, but by the end most
readers would have gained a good working knowledge of
one of the most sophisticated pieces of microcomputer
software on the market.

One final complaint, this time aimed at Sybex, the
publishers of the book — someone went to a lot of trouble to
prepare what seems to be a comprehensive index, so why do
you insist on hiding it behind adverts for your other
books?

Mastering Symphony
Author: Douglas Cobb

Publisher: Sybex
Price: $49.95

L] L]

Beginning Forth

There is no universally appropriate style for writing tutorials.
Some readers appreciate a chatty, joking approach, others
prefer a serious and straightforward book. My limited know-
ledge of Forth programmers suggests that the latter would
be more appropriate for a book on that language, and so it is
with Paul Chirlian’s offering. His style may also be influenced
by the fact that he is a Professor of Electrical Engineering and

Computer Science, but this is not a turgid textbook.

If you are looking for a business-like tutorial then ‘Begin-
ning Forth’ deserves closer examination, although potential
buyers should be aware that itis biased towards MMS Forth,
a dialect of Forth-79 that | believe is available for some of
Tandy's microcomputers. Sentences like “this command is
not part of Forth-79, but itis implemented in MMS Forth and
in other Forth systems™ appear quite often in the book.

Another problem with the content is that Chirlian concen-
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NOW there is a REASON to buy a computer. Introducing ...

eta-4
the australian data base adventure

METAA4 is a revolutionary new data base system which gives YOU full control
of your computer with NO PROGRAMMING. No other data base system
even comes near it. Now you can have an integrated Data Base system for
your business for only $395.00.

META4 may be the only program you need to buy for your computer.

A\ A WINNER
WINNER of 1st PRIZE in
the Business Division of
the 1983 AUSOM* Chal-
lenge programming com-
petition sponsored by
VERBATIM (Australia),
r Pty. Ltd.

*Apple Users Society
of Melbourne'

DETAILED FACILITIES

Manu drives

True DATA BASE —
AELATIONAL NETWORK
Vanety of Answer-iypes e g
CALCULATED. DATE. YES NO
NUMERIC, TEXT LIST

FULL PROMPTING

Automauc VALIDATION

. MONEY-BACK
GUARANTEE
If you are not satisfied with META4, return it within
14 days for a cheerful refund. If you buy from a dealer,
check he is prepared to do this before you buy.

BASIC FACILITIES

META4 15 a comprehensive Data
Base Managemeni system,
including:
— FULL DATA BASE
SIMPLE SPREAD-SHEET
SIMPLE WORD-PROCESSING
MAILING LISTS
STANDARD LETTERS
LABELS

THINK OF AN APPLICATION

META4 15 suitable for a very wide vanety
of business, professional, academic and
personal apphcanons, such as
BUSINESS
CUSTOMERS QUOTES
ORDERS SALES
INVOICES ACCOUNTS
CREDITT RS NAMES
LETTERS ADDRESSES
FINANCIAL LABELS
SUPPLIERS PRODUCTS
CATALOGUES  PERSONNEL
ORG STRUCTURE DEPTS

PROFESSIONAL
MEDICAL DENTAL
LEGAL PHARMACEUTICAL
INSURANCE FARMING

ACADEMIC
LIBRARY STUDENTS
TIMETABLES SCORES
BOOKS BORAROWERS
PAPERS AUTHORS
REFERENCES LECTURES
FORMULAE

INDUSTRY
VEHICLES REPAIRS
MAINTENANCE PRODUCTION

REAL ESTATE
PROPERTIES ENQUIRIES
ADVERTISING  CLIENTS
RENT COMMISSIONS

PROJECT
TASK LISTS SCHEDULES
DIARY MEETINGS
MANUALS DOCUMENT'N
TIMESHEETS ESTIMATING
BUDGETS ;
Information from any or all of the above
applications can be AUTOMATICALLY
LINKED & CROSS-REFERENCED, since
META4 is a true Data Base system.

2. TELEPHONE CONSULTING
If there is something you want clarified after you
have purchased META4, ring us up. Maximum
time for any one call 15 minutes.

Powerful Seiecnion & Reporting
All facihues fully EXTENDABLE
to user s own applicatons

Mo programming

Full DATA DICTIONARY defined
as a METAA application
Automatc TOTALLING of hsts
Automatc COPYING of
ANSWERS from one room

10 another

Automatic MAINTENANCE of
records in ather rooms
|Secondary Index faciity)
Copying of informanon 1o and
‘from other products such as
WORDSTAR

B-Tree ISAM Source Code

BASIC CONCEPTS

METAS uses familiar concepts to aid you
n s use.

ROOMS — META4 has many rooms in
it. Each room is used to store informanion
about a different type of thing.

QUESTIONS & ANSWERS — when
you go into a ROOM META4 asks you
QUESTIONS about the type of thing (e g.
CUSTOMER INVOICE. PRODUCT etc)
held in the ROOM and stores away
your ANSWERS,

RECORDS — META4 stores the
ANSWERS to a set of QUESTIONS in a
room as a RECORD. There can be many
RECORDS in a room.

EASE OF USE

SIMPLE AND CONSISTENT
HELP — 3 levels for the current
—BUILDING you are in
—ROOM you are n
—QUESTION being asked

3 TUTORIALS

—USING META4
—DESIGNING WITH META4
—META4 EXAMPLES

Designed from the ground up to be
totally consistent and as easy to install,
learn and use 3s possible.

DISK FORMATS AVAILABLE

57 1BM-PC DOS 320K
5" APPLE-Il CP/M 126K
B" CP/M S5/SD 256K
Other formats by request

MINIMUM HARDWARE REQD.

CP/M — Minimun 56K System

IBM PC-DOS. MS-DOS — Mimmum of
128K RAM

APPLE-Il — 64K RAM, BO-Column Card
CP/M card, 2 diskette drives

META 4 IS EXTENDABLE

All the features of the system are fully

DOORWAYS — You can move from
ROOM to ROOM through DOORWAYS.
META4 automatically relates inform-
ation in one ROOM to information in
the rest

extendable to your own apphications. You
can add your own BUILDINGS, ROOMS,
DOORWAYS, and QUESTIONS. You can
define your own maps, HELP text and
tutorials.

BUILDINGS — A building is a collec-
tion of related ROOMS and DOORWAYS.
A BUILDING corresponds 1o the
traditional concept of a Data Base.

META4 IS PORTABLE

Any application you develop under
META4 will tun without change an any
computer that META4 runs on.

SELLING YOUR META4
APPLICATIONS

If you wish to sell your application you
will have the widest possible market. We
will evaluate your apphication and may
assist in rnarkelmg I

Prices (inc. Sales Tax)

.....530.00
... $385.00
.. $395.00
.$395.00

Manual alone. ..

META4 (CP/M) ...

META4 (IBM-PC). ..

META4 (MS-DOS). .

Non-Standard Disk
Conversion, .

Post & Packaging .. ..

.$50.00
.510.00

\_) bankcard
welcome here

BACK A WINNER! GO FOR META4. ORDER DIRECT FROM: SYSTEM SOLUTIONS PTY. LTD., 28-30 PALMERSTON ST, BERWICK VIC (03) 707 2851
OR FROM ANY OF THE FOLLOWING DEALERS:
VIC: ALPHA R & D (AUSTRALIA) 789 4658, COMPSOFT MICROCOMPUTER SERVICES (03) 428 5269. COMPUTERS 2000 (03) 781 4244.
METROPOLITAN BUSINESS MACHINES (03) 383 2222, PRESIDENT COMPUTERS (03) 529 1788. ROBCOM (AUSTRALASIA) (03) 429 6233
NSW: J.T. MICROCOMPUTERS (02) 848 0452. THE COMPUTER WORKS (065) 53 5485
aLD: MERMAID COMPUTERS (075) 35 5511
WA COMPUTER AGE (09) 384 1111 SA: COMPUTER MARKETING HQ (08) 260 2444. GENERAL BUSINESS MACHINES (08) 42 D031
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trates on arithmetical and mathematical examples, such as

the calculation of Pythagorean triples! That isn't really repre-

sentative of the examples though, as most of them are really

program fragments (single Forth words) that perform fairly

simple operations such as the Forth equivalent of

10 IF A=B THEN PRINT “NUMBERS ARE EQUAL":
GOTO 30

20 PRINT “DIFFERENCE IS” A-B

30 END

The only example that really deserves to be described as a
program is the one that illustrates string manipulation by
reading in a list of names then printing in alphabetical
order.

Despite remarks in the preface and blurb I'm not convin-
ced that “"Beginning Forth” is suitable for readers with no
programming experience. This is because (in common with
many other books) itis much stronger on the “how” than the
“why". This is particularly noticeable in the chapter on con-
trol statements — it can help you if you know that the DO. ..
LOOP type of loop (equivalent to FOR . .. NEXT in Basic) is
the kind you need, but it does nothing to explain when it
should be used in preference to BEGIN . .. UNTIL like Pas-
cal's REPEAT . . . UNTIL). This is particularly serious as
Chirlian points out that it is possible to conditionally jump out
ofa DO... LOOP before he presents the other kinds of loop.
In the same chapter there is a short section on structured
programming and Forth — this is a worthwhile inclusion
even though it cannot make up for the shortcomings of
the chapter.

* To summarise, “Beginning Forth” is OK for programmers
interested in using Forth for conventional applications, but
no mention is made of control and the other real-time

applications in which the language has been used so
successfully.

Beginning Forth
Author: Paul Chirlian

Publisher: Matrix Publishers, Inc
Price: $32.95

The RS-232 Solution

When | told someone about this book, his reaction was “How
can you write a whole book about RS-232?" A good ques-
tion. In fact, Joe Campbell has written a book that explains
how to cope with devices that are supposed to conform to
RS-232, but don't. After all, if all 'RS-232" interfaces really
were what they claimed to be, the only problems would be in

heRS232
- Solution

connecting two devices of the same gender — two dte’s
(speaking loosely, a dte is a device that 'looks like’ a terminal)
or two dce’s (similarly, a dce ‘looks like’ a modem). More for-
mally, a dce stands for ‘data communications equipment’,
while dte means ‘data terminal equipment. Anyway,
Campbell’s point is that everything was fine while RS-232
interfaces were used to connect terminals to modems, but
problems arise from the compromises and variations
necessary to adapt it to a variety of different situations.

Adopting a policy of first things first — always sensible —
he starts by establishing what serial communications is
about, and how much can be read into a claim of ‘RS-232
compatibility’. Then it's down to work with the ‘interfacer’s
toolkit': a small collection of test clips, cables, and adaptors.
Apart from the introductory material, most of the (very practi-
cal) information is presented in case study form. The cases
involve a wide variety of equipment to illustrate a range of
problems that can occur when interfacing. The items used
are — in the main — popular things like Epson and OK
Microline printers and Kaypro, Osborne and IBM computers,
so much of the information is likely to be of direct use and not
simply illustrative.

One of the best things about the book is that it presents a
systematic approach to the problem of interfacing partially
incompatible equipment, while there is no guarantee that
you will “get it right the first time".

There's not a lot more | can say about this book, except to
mention that it has proved useful on several occasions since
it arrived for review. Oh, there was one other thing — the
elephant cartoons are delightful!

The RS-232 Solution

Acthor: Joe Campbell
Publisher: Sybex
Price: $32.95
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A whole worl
of softy;

You may be used to thinking of us as the
source of some of the best IBM Personal
Computer productivity software. And you're
right. We still are. With market leaders like
MultiMate™, Electric Desk™, 10-NET™ Local
Area Network and Data Base Manager II™.
But more is better. Lots more.

We’ve added a tremendous number of
products to our stock-list, the better to help
meet your needs. For the IBM PC. For the
Apple II family. And for the sensational
Macintosh.

In fact we distribute over 400 of the best-
selling software products in business,
education and entertainment. Plus computer
peripherals like graphics cards,
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communications aids and disk drives. And
books. And great service and support.

All at prices that will leave you smiling.

Because we're here to help. When you need
it.

Software Corporation of Australia.
Bringing a whole world of software
to your favourite computer dealer.

For the name of a Software Corporation

dealer near you, call us: Melbourne
347 7011. Sydney 328 7074. Adelaide
46 9040.

IBM PC is a trad k of IBM A lia Limited. Macintosh is a trademark licensed to
Apple Computer Inc. MultiMate, Electric Desk, 10-NET and Data Base Manager Il are
trademarks of their respective publishers.

Attention dealers: if you are not already receiving SCA Dealer
Bulletins, please call us today.




32-bit random

RNDL (Datasheet 1) from
Matthew Rhodes
implements SubSet's
favourite 32-bit pseudo-
random number algorithm
on the 68000 series com-
puters. His routine to
generate a 16-bit random
number, RNDW, was given
last month. Both RNDW and
RNDL are untested as yet

RNDL is written to use the
short addressing mode,
which covers memory in the
range $FF8000 to $007FFF.
Only ‘a1a0’ is required in
this mode, the high order bit
being sign extended.

For a ‘'SEED’ outside the

T

short address range, change
the coding of the first
instruction to $2039 a3a2
a1a0, and of the instruction
before RTS to $23CO0 a3a2
a1a0. This makes the
routine four bytes longer
with an increase in operating
time (clock cycles) to: 212
(68000), 308 (68008) i
178 (68010).

Descriptive reference to
any combinations of the four
bytes in a 68000 register is
by a binary coding of their
position expressed as a hex-
adecimal digit Thus D1\ C
refers to the two highest
bytes, and D1\ 3 the
lowest two bytes, in data
register 1.

David Barrow presents more documented machine code
routines and useful information for the assembly language
programmer. If you have a good routine, an improvement
or conversion of one already printed, or just a helpful
programming hint, then send it in and share it with other
programmers. Subroutines for any of the popular
processors and computers are welcome but please include
full documentation. All published code will be paid for.
Send your contributions to Sub Set, APC, 77 Glenhuntly Road,
Elwood, Victoria 3184.

1
BEED EQU falad tAddress of 4-byte randos number.
1
RNDWAS MOVE.L SEED,DO 1tGet old number or seed into 2038
1Data register O and alal
MOVE.L DO,D1 tcopy into DI. 2200
BWAP D1 tHove HI-word to DI\J and 4841
MULS #3533,01 smultiply by 3333) DIVF = C3FC
1DI\3 & $DCD, then add in 0DCD
ADD.W  DO,D1 tLO-word and multiply by 63334; D240
SWAP D1 1DINC = (DIN3 + LO) # $10000, 4841
MOVE.W ®41,D1 1Put constant in DI\J for 323C
1adding in to DO. 0029
MULS #3533,D0 1Multiply LO-word by 3533y CIFC
1DOVF = DOAI & $DCD. onco
ADD.L  DIL,DO 1Combine parts then store poei
MOVE.L DO,SEED tnew nuaber (mod 2#%#32 since 21C0
100 is 32 bite) back te ala0
RTS tvariable and exit, 4E73
| ISR EN ISR AN AR - anEEw

DATASHEET 1

new number =

IR L LLL L] ammn SeEREEEE

1= RNDL J2-bit peeudo-randos nuaber generator.

1 == SIS EARASRERAEEERERD T
1J0B To generate a 32-bit random nuaber fros the

] seriest Ri+l = (Ri & 6904% + 41) mod 2#e32.
1tACTION Read previous randos number froa store.

] Acting separately on HI-word and LO-word and
using the identity, 49069 = 63536 + 33533,

((3533 & HI + LO) mod 2##1b) # p3336
+ 41 + LO » 3333,
1 Write new randos number to number store.

EEEEEIIIESEE

Four bytes of RAM for random variable, must be
located between $FFBOO0O0 to $007FFF inclusive.

1ERRORS

S EIEEEEONSEESNEENEENEREE

32-bit seed or previous random number sust be in

1CPU MC6B000 serims.

1HARDNARE

1

1SOFTWARE  None.

) i "

1 INPUT

] RAM variable SEED.

10UTPUT New random number in SEED,

1 DO = new random number, D1 is changed.
1 Negative (N) and Iero (I) flags show the status.
Overflow (V) and Carry (C) flags are cleared.

Re-entrancy could cause nusbers in the sequence
' to be missed, affecting the randomness.
1REE USE po D1 CCR
tSTACK USE None.
tRAN USE None.
1LENGTH 32
tCYCLES 68000: 204, ABO0B: 292. 6BOIO: Max. 170,
] ————————————————————————————— - -
1CLASS 2 -discreet #interruptable #promable
IR AL o ~reentrant erelocatable -robust

6809 error
detection

ECAL9 (Datasheet 2) and
EFIX9 (Datasheet 3) from
Martin Chadwick are conver-
sions to 6809 code from
the original Z80 versions
(December 1982, APC).
6502 versions were pub-
lished in January 1983.
ECAL9 forms an error cor-
rection byte (ecb) by parity

coding the position of every
bit on a 31-byte data block.
The ecb can be appended
for transmission or storage
of the data.

On receipt or recovery of
the data, EFIX9 tests the
appended ECB against that
recalculated for the received
data. Any set bits in the
resultant error correction
code are used to index and
re-invert any single bit error
that may have occurred.

DATASHEET 2

1
tACTION

1= ECALY Calculate error correction byte.
l....lll-l- LL LD
1308 To calculate a single byte parity code, capable

1 of being used to detect and correct a single bit
error in a | to 31 byte data block.
IF block byte length » O AND ¢ 32 THEM:
1 [ Parity mask bit count = bytes # 8 + 7.
Clear srror correction byte (ech).
WHILE bit count > 71
[ IF current bit = 1 THEM:
[ ecb = ecb EOR bit count. 1]
Bit count = bit count - L. 11

1CPU 5809

1HARDWARE  Mesory containing data block.

150FTWARE  None.

1

1INPUT Y addresses first byte of the data block.
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[ SUBSET |

1 B = no. of bytes in data block (max. 31).

1DUTPUT Cy = O1 sborted, B = 0 or B > 31. A,Y unchanged.

1 Cy = 11 A = mch, Y = block +# 1. B = 7,

1ERRORS None.

1REB USE CCABY

18TACK USE 1

1RAM USE None.

1LENBTH 34

1CYCLES 40 + average 145 per byte.

" -

1CLABE 2 -discrest #interruptable #promable

(R ITI] treentrant #relocatable #robust

' aEnm

(]

ECALY PEBHE B 1Bave block length and test 34 04
DECB 1for valid length 1 to 31, SA
CHFE 830 teniting ismediately if 0 or Ci 1E
BHI ECOUT igreater than 31 with C = 0. 22 19
LDR @8 tMultiply length - 1 by bits per B6 08
MUL tbyte, then add by subtraction se 3D
SUBBD #-15 1B = no. of bits + 7 & C = 1, Co F1
8T B 18ave parity mask bit count. E7 E4

1

BYTELP LDB ,Y+ 18et indexed byte, index next. Eb AD
ROLB tMove Ist bit out to C. Move I in. 359

' y

BITLP BCC NXTMSK 1"echb EDR 0" if bit reset, eluse 24 02
EORA ,5§ t"ecb EOR bit count”. AB EA

NXTHSK DEC ,§ 1Count off hit processed, move next 4R E4
LSLB tdata bit out, and repeat until 38
BNE BITLP iCarry = initial Carry = 1. 25 F7

]
LDE #sF8 1Test if parity mask bit count is Cé FB
BITH .5 tless than B, repeating until it E5 E4
BNE BYTELP 1is, when all bits done. C = |, 26 EE

'

ECOUT PULS B,PC tExit, C = 0 = invalid, elae C = |, 33 B4

TFR A,B rtappended och. Copy it to B iF B%
ANDB #%07 tand get error bit numsber in B. cC4 07
LERA tDivide correction code L1
LSRA tby 8 to give position of corrupt 44
LSRA tbyte from end of block in A. L1 ]
BEQ EFOUT1 tExit if no error indicated. 27 10
CHPA 1,8 1Conpare with block length and Al &1
BHI EFDUT! :exit if indicated error outside. 22 oC
NEBA tA = -p {set Cy), add to end 40
LERX A,Y tpointer, X addresses corrupt byte. 30 Ab
SEX sClear A, (Cy unaffected). 1D

'

EBIT ROLA :Rotate set bit from Carry into 49
DECB tcorrupt bit position, using bit 5A
BPL EBIT  1number from correction code. 2A FC

'
EDRA X tRe-invert corrupt bit and AR B84
STA X srestore correct data to byte. A7 B4

1

EFOUT1 COMB sC =1 always, I =1 only if error. 53

EFOUT2 PULS D,X,PC :Restore and exit with #lag info. 35 94

’I'IIIIIII'IIII = aEEs L L

DATASHEET 3

1= EFIX9 Validate data with error correction byte.

| - EEEEE

1108 To examine a | to 31 byte data block with

] appended error correction byte, correcting any

' single bit inversion indicated.

1ACTION IF block byte length > 0 AND ¢ 32 THEM

1 [ Calculate new error correction byte (echb).

1 Correction code = new ecb EOR appended ech.

| IF net bit(s) in correction code THEM)

1 [ IF correction code addresses data bit THEN:

1 [ Correct bit error by re-inversion. ] 1]

1

1CPU 5809

1HARDWARE  Memory containing data block.

1SOFTWARE  "ECAL9" - routine to calculate ecb, located

1 Wwithin single byte signed offset range.

[

1 INPUT Y addresses first byte of the data block.

1 B'= no. of data bytes in block (max. 31).

10UTPUT Cy = 01 aborted. B = 0 or B > 31. A,Y unchanged.

1 Cy = 11 ¥ = block + 1, B is unchanged.

1 1 = 01 Data assumed valid.

1 1= 11 A single bit has been corrected.

1ERRORS More than one real bit-error, or a bit error in

1 the error correction byte can result in an

' uncorrupted bit being inverted.

tREE USE ccpy

18TACK USE 7 (including BSR ECALY)

1RAM USE None.

1LENGTH 36

1CYCLES Average 123 + 145 per data byte.

1

1CLABS 2 -discrest #interruptable spromable

Bl treentrant #relocatable -robust

II

]

EFINS PSHE A,B,X 1Bave rege. with length on top + 1. J4 1&
BSR ECAL9 1B8et new wch in A, Y addressing 8D nn
BCC EFOUT2 rappended wch, or skip 1§ invalid. 24 IC

1
EORA ,Y 1Cerrection code = new ecb EDR AB A4

68000
multiplication

The 68000 performs both
signed and unsigned 16-bit
multiplication. The first argu-
ment must be in the low
word of a data register
(Dn/3) and the second in
any of 11 other source
operands — the "Effective
Address’, or ‘ea’. The 32-bit
result overwrites the first
argument and also the high
word in that register.
According to the M68000
16/32-Bit Microprocessor
Programmer's Reference
Manual, fourth edition,
published by Prentice-Hall,
the execution time of MULU
and MULS is defined as a
constant plus 2n where:
n=the number of set bits
(1s) in the ‘ea’, (MULU).

n=the number of 10 or O1
patterns in the ‘ea’
extended to 17 bits by
attaching a ‘'0’, (MULS).

For the 68008, the
manual tags the 17th bit for
the MULS algorithm as the
most significant bit It is
tagged as the least signifi-
cant bit for the 68000, pro-
bably in error.

Matthew Rhodes makes
the point that, where speed
is paramount, a few cycles
can sometimes be gained by
carefully selecting between
MULU or MULS to match
the bit pattern of the
multiplier. This only applies
when the most significant
bit of the multiplier is zero,
as it's in the value $0DCD in
RANDL. Matthew reckons
that using MULS instead of
MULU saves two clock
cycles.

Repetitive
speed

Frank Golding has taken me
to task for comparing the fill
times of the Z80 instruction
LDR with those of Roy
Easto's routine QUKFLL
(October 1984, APC).

He writes:

... although QUKFLL is
an absolutely brilliant idea it
is only capable of filling a
block of RAM with the fixed
contents of HL. In this res-
pect it is not a block transfer
operation like LDIR or LDDR,
both of which update the
source and destination poin-

ters on each operation! The
comparison of 21 T states
(clock cycles) for LDIR
against about 6.3 T states
for QUKFLL is pretty
meaningless except in the
quoted example, where pre-
sumably LDIR is used to
transfer a “blank” screen
onto a real screen, looping
through several thousand
blank bytes of separate
memory in the process.’
QUKFLL doesn’t set out to
be a block transfer — only to
fill a RAM area with one
character more quickly than
by using LDIR. For all of you
who have not come across
it, the block transfer method
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Baby Grand courtesy R.H. Elvy P/L

S=SSBORNE 3 ..

.and LCTUS ‘ﬁj and dBase Il and Wordstar and Multiplan
and any other IBM music you care to compose.

The OSBORNE 3 ULTRAPORTABLE is 4.3kg of 16 bit IBM compatibility that
will run all industry standard MSDOS software. Utilising DOS Ver.2.11A and
two 360K integral 5% floppy disk drives, it makes all other compatible
portables look very incompatible and a lot less portable.

FEATURES Two 5%" standard floppy disk 25-Line Screen format with
80C86 16 bit Microprocessor drives. 1 Serial, 1 Centromics 16 line Auto-windowing
128K-512 RAM port, 63 alphanumeric keys, display.

Built-in clock/calendar, IBM styled keyboard. AC/DC power supply. Special
calculator and diary. Optional function keys and software
built-in modem. built in.

“AFTER TODAY ALL OTHER PORTABLES ARE PLAYING THE WRONG TUNE”

SBDHNE 3 The company that invented the portable, invents the ultraportable.

OSBORNE AUSTRALIA, 93 York Street, Sydney, 2000. Telephone (02) 290 1122

Australian Personal Computer Page 123



AFTER JUST TWO MONTHS AMUST IS ARGUAB

Printers — Dot Matrix

Amust DT-89/2;
Amust DT-100
Amust P88-2

Mitsui MC2100

C. Itoh 1550BCD

C. Itoh 1500 SP/SR
Printer cables
Printers —
TEC F10-55

JUKI 6100

Monitors

Amust GR-1
Amust GR-2
Amust AM-1
Vision PC

Mon Stand

Our Price Normal Retail

100 cps; Trac/Frix; $249. 50
2.5 million Char. ribbon; Exc. Graphics;
Serial/Parallel

100 cps; 10/12 Pitch $279.00
Almost letter quality

(over 6000 sold in Australia)

120 cps with 24 cps Near Letter $365.00
Quality; Unique 3 position

switch selectable print

120 cps/NLQ; 4000 hour MTBF $399.00
reliability; Trac/Frix Dual Port

132 column; 120 cps, serial XON, XOFF $695.00
limited quantity

OR

New 180 cps; 132 col $995.00
Serial or Parallel

To suit all micros $40.00
Daisy Wheel

New superb quality $1895.00
55 cps (including wordstar) .

18 cps, low cost, 100 char. d/w $695.00

takes IBM select ribbon. Quietest avail.

Hi-Res Green by Mitsubishi $130.00
Latest style

Extra HiRes (20 Mhz) Green $150.00
by Taxan; Latest Model, IBM color case

Extra HiRes Amber by Taxan; $160.00
Latest Model, IBM color case

Kaga Denshi IBM Colour $575.00
Compatible; 640 x 262

Full Tilt Monitor Stand $25.00
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$399.00

$329.00

$399.00

$599.00

$995.00

$1395.00

$80.00

© $2695.00

$895.00

$179.00
$245.00
$260.00
$775.00

$49.00
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STRALIA'S LARGEST MAIL ORDER MICRO DEALER!

Disc Drives Our Price Rec Retail
National/Matsushita JA551 40 track $199.00 $259.00
National/Matsushita JA561 80 track (1.2 MB) $185.00 $349.00
National/Matsushita JU581 80 track (1.6 MB) $199.00 $399.00
Atlas-8 — Apple Slimline by National $172.50 $299.00
YE Data — YD 180 8” 1.6 mB $495.00 $699.00
Ribbons

DT80/DT100 Ribbons for Amust DT80/100 $7.50 $13.95

& BMCB80, CP80, Visa80, SP80
P88-2 Ribbon for Amust P88-2, $17.95 $21.95

Lingo, PX-120, LOGITEC

Typewriter/Printers

Amust PD113 Electronic daisy wheel typewriter $399.00 $599.00
with one line memory erasor.
- All latest features

POWER SUPPLY

Apple Compatible = Switch selectable, 110/240 voltage $79.50 $110.00
+5V-5V & +12V-12V

IN A WORLD OF UNCERTAINTY, THE CORRECT DECISION IS AMUST.

/Must COMPUTER CORP.

* MAIL YOUR COUPON — PHONE — CALL-IN — DEALERS ST/LL WELCOME

ALL PRICES ARE EX SALES TAX NORMAL WARRANTY ON ALL ITEMS
TO: Amust Computer Corp. P/L [] Enclosed is my Cheque or Money Order for$ ..............c.......
FIRST FLOOR 350 South Rd, Moorabbin 3189, Vic. or please charge my Credit Card Indicated.
Ph: (03) 555 3644. TIx: AA34663 AMUST [ eankcaro [ masTer carp
Delivery per Airfreight $7.00 per 10 kilos AUSTRALIA WIDE [ I\%S? ! I""-]L ‘;"EILCIOTEI .

Local Melbourne $2.00 per 10 kilos

Expirydate ............ Signature ..o sl s dano R e
BANKCARD, VISA, MASTERCARD — ALL WELCOME woe [FEEEL L EERCERE B ]
Ploase SBR0 M. wxistsiisiimi s mte < sthalalskarsitssatarsiaisiessiisisn aopress LI LT T T TTTTITTTITTITTITITTTT]
crysupure L L L LU T T T TP T TP ETTTL]
..................................................... sTATEIII]II]IIIIII]PTE[jID
ssssionene LB L [ s s

.....................................................



TWO NEW PRINTERS FROM PORCHESTER

1. LOGITEC FTS5002 FROM KANTO DENSHI CORP.
2. ADMATE DP100 FROM CORTON CORP.

DEALER ENQUIRIES WELCOME AS WE ARE THE AUTHORISED AUSTRALIAN DISTRIBUTORS

SEE FOLLOWING PAGES FOR OUR OTHER SPECIALS AND ORDERING DETAILS

OPTIONS
R-500 Ribbon $12.90
RS-232 Interface $109
with X/on-X/off
ETX/ACK

FF50020UTINSTANTBESTSELLER...with NLQ
MLQO means Near Lelter Qualily, aimost the same as a Daisywheel. Seeing is believ
ing with this pninter. Also. 120 CP5. Epson MXB0 compatible, IBM malrix and
graphics compatible. 1 6K bulfer, proportional spacing. 10 pitch, 12 pitch, labric or
carbon ribbons.

LOGITEC FT-5002 WITH NLQ only $399 incsssoex

LOGITEC FT-5002 FEATURES

Print Rate 120 cps (59 LPM)
Line Feed Speed 100 msec
Print Direction Bi-directional with logic seeking
Inpul Buller 1 KB
Characler sel Standard Mode
96 ASCII characlers with descenders
11 semi graphics. B inlernalional characlers
ltalic characters
IBM-PC Malrix Printer Mode
96 ASCII charactlers wilh descenders
64 block characters, 9 international
characlers.
IBM-PC Graphic Printer Mode
Additional ASCII contain European, Graphic,
selecled characters, math and exlra
symbols,
Up to 40 characters
9x9
Ordinary characlers
Superscnpt/
subscript characlers
Ordinary (pica/elile) 80/96
Double width elongated (pica/elite) 40/48
Compressed (pica/elile) 132/158
Compressed and elongaled (pica/elite) 66/79
Superscripl, subscript (pica/elite) 80/96
Friction feed. Sprocket feed
Fanfold 4-10 inches
Cut sheet  4-9 inches
3 max.
Standard Cenlronics-style 8 bit parallel
Optional RS232C with 2K buller
(X/ON-X/OFF and ETX/ACK protocol)
Casselle (Service lile: 3 mil characlers)
Over 100 mil characters

Font Registraction
Character Struclure
Character Size 1.99(W) x 2.24(H) mm
1.9(W) x 1.36(H) mm
Characters per line

Paper Feed
Paper Width

Copies
Interface

Ink Ribbon
Head Service Life

100DP — FEATURES

Printing lormat Alpha-numenc — 7 x Bin 8 x 9 doil matnx leld
Semi-graphic (characler graphic) — 8 x 8 dol matrix.
Bit image graphic — Vertical 8 ar 9 dols parallel
Honzontal 640 dols senal/line

Characler size Narmal size — 222(Wix2 B(H)mm=0087"x0.11"
Condensed size  — 1.11(W)x2 8(Hmm=0044"0 11"
Enlarged size — 4. 44(W)x2 B(H)mm=0.175"x0.11"
ELITE size = 1.8 (Wpx28{Hmm=007" x0.11"

Enlarged ELITE  — 3.6(W)x2 8(H)mm=014"x0.11"
Super/subscript  — 2.22(Whx1 4{H)mm=0.087" x 0.0055"
Semi-graphic unil — 2.54(Wpx28{Himm=01" x0.11"

ASCIl charactlers — 192 (96 normals and 06 italis)

JIS characlers — 160 (64 kalakanas and 96 alpha-
numerics)

Semi-graphic unils — 103,

International Specials — 2 for U.S.A. 1 for UK 8 lor German, 8
far French, 4 for Swedish, 2 for ltalian, 6 for Spanish, 48 for
Greek, 6 lor Danish and 2 tor Japan.

Character sels

Printing Speed
Columns/hne

100 CP5.lor normal size print. 200ms for ine feed.

Normal — 80 columns.

Condensed — 142 columns.

Enlarged — 40 columns
Condensed/double width — 71 columns,
‘ELITE" — 96 columns.

I Entarged ELITE' — 48 columns

Printing direction  Text and semi-graphic
{programmable)
Super/subscnpl and bil /mage graphic — Unidirectional lell
o nght

Bidirecnonal, legic seeking

Line spacing 6 LPI —423mm
BLPIL—318mm
Frogrammable in increments ol 0.35mm{1/72)and 0 118mm
11/216")

Paper leed Adjuslable sprocket leed and Inclhion feed.

Paper lype Fanfold Single sheel Roll paper.

Thickness — 0.05mm {0.002") 10 0.25mm (0017
Paper width — 101.6mm (47} 10 254, (10"

Number of copies Onginal plus 2 copies by normal thickness paper

ADMATE 100 DP

VENEF e

NEW MODEL! 100DP PRINTER

Many more fealures than 80DT/BX80! Now has 100 CPS,
10 Pitch, 12 Pitch, Proportional Spacing, 8 Character Sels, elc., elc

3299 inc.

$279 ex.
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| ALY DELIVERY AUSTRALIA WIDE

ik, e MAIL ORDER e PHONE ORDER e CALL-IN

OUR PRINTERS AND MONITORS

RUN ON YOUR COMPUTER!

Printer cables/interfaces for: inc tax

KAYPRO $35 APPLE $99
OSBORNE 50 ATARI 115
IBM 55 COMMODORE 115
¢ LINGO 35 APPLE 2C 99
' ' MEDFLY 35 TANDY COLOR 99
Operate most POP“]""' P“m MICROBEE 55 TANDY MODEL 3 35
-COMMODORE 64 COLOR MONITORS
MED-RES RGB IBM, MICROBEE, ETC 499
XETEC graphic interface: $115 inc. HI-RES RGB IBM, SANYO, ETC 599
: Toes cc'mpmr:.-ubni-nlit}:::r 's Lest‘ 2\S‘clel:r‘rlage :::;:c:leosl: ti):smessly. Ni *\ r i N\A ICDCI]
. ;e:‘fogll?:refo‘ '.-'O:ri:r.ing moq:e: . ZZiadditional commands. "‘, LJ P{J ﬁ u@ p ‘“!ﬁg 'Fj lf“fy, N E:‘D :‘_‘?g
* Set device number with switch or software,
. :_1|si e\:it:cri;iphéﬁmsw:z?iia?;l mnemonics OR ASCIL This month Spec;afs for youf
a g ) 1. Admate F i '+ Xetec only $399
2. Skai-64 disk qu compat.) only $299
0 GREAT HIGH QUALITY MONITORS! .ty comeat ) only
HI-RES AMBER & GREEN  VERY HI-RES AMBER DISK DRIVES F e

ATLAS 8 FOR
YOUR APPLE
$175 inc
$155 ex.

NATIONAL

" 20MHz

.. for Apple, Microbee, _for IBM PC/XT, TiltSwivel FOR: IBM PC, G FOR: Excalibur,

Executwe Kaypro, Osborne, etc. IBM Connec. C‘ 9 in Columbia, Tan .J._ Eagle Executive, Kaypro 4, etc.
AD ~ ﬁl, I{_'.”.’[' ro. ( ne et

$149 inc. -

| IC's TO SAVE YOU MONEY!! il § LR
2764 EPROMS 164 RAM 2732 EPROMS $169 ex. JL &7 $199 ex
$5.90 ex. $4.10 ex. $4.90 ex. $185 inc. - §219 inc.

© LOWEST PRICES Bt eatons aper
e FAST DELIVERY UL Saarray
First Floor
ul 68 Punt Road
169 Victoria Parade, A ua/
Fitroy, Vic 3065~ WIMSOL, Ve 181

) < B1010 1 == y ]
Hl -.IIIJ L'.. I ;F [}t—' &’i}':t_;] C_t}”\)}} :;: ﬂ ﬁf@rﬂ :'l

MAIL ORDERS e Send Cheque/Postal Order, or Bankcard
details. PH QF\ E ORDERS oabove numbers DEALER ENQUIRIES WELCOME

6 MONTHS WARRANTY ON ALL PRODUCTS

&8

I'



of screen clearing is shown
in Fig 1. Only screen
memory, in this case that of
the Exidy Sorcerer, is
accessed by the method.

The same method is used
to clear individual screen

lines on the Spectrum (see
page 47 of The Complete
Spectrum ROM Dis-
assembly by Dr lan Logan
and Dr Frank O'Hara
published by Melbourne
House).

these pages are shown in
Fig 2.

Probably the safest way to
store a program like
LSTFMT is to set the PAGE
variable to &F00 (&1A00
for a disk machine) and

change LSTFMT lines 50
and 180 to write the
machine code to address
&EQO (&1900). PAGE will
need to be reset after every
BREAK.

START EQU OFOBOH 15tart address of screen sesory.

BYTES EGQU 780H tNo. of screen aemory bytes.

1

CLEAR LD  HL,START tPoint HL to Ist byte, 21 80 FO
LD DE,START+1 iDE to 2nd byte and give BC 1l 81 FO
LD BC,BYTES-1 :no. of bytes to copy to. o1 7F 07
LD  (HL),32 tClear 1st byte and copy it 36 20
LDIR :to all other screen bytes. ED BO

Fig 1

k800 - LBFF: Sound.

k900 - k9FF1  Cassette and RS-423 output.

LAQD - KAFF) Cassette and RS-423 input.

kBOO - &BFF: Soft key mxpansion.

kCO0 - ECFFy Redefined characters.

D00 - LDFF1  NMI routine and RON expansion vectors.
Fig 2

BBC Assembler
formatting

S Karlsson, who sent
LSTFMT, the marvellous list-
ing formatter for BBC
assembly language pro-
grams (November 1984,
APC), has written to correct

the mistake | made about
locations &D00 and &DO01
being set to &FF on

machine reset. Only &DOO0 is
affected this way.

There are, in fact, several
pages below the Basic pro-
gram area available for stor-
ing machine code routines
— provided Basic isn't using
them. The assignments for

C: commodore computer centre

]

* Prompl repairs by Inendly experts
® Easy Access

® Plenty ol parking

* Open Saturday mornings

® Eslablished 1968

SERVICE 'U]’@;E{IJ 264 sues

range ol Computers, @

Programs, Printers, Disc Drives,
Monitors, Plotiers. ele.

(Near Collingwood Foolball Club)

Meloourne's largest

Maxwell

TELEPHONE: 419 6811
OFFICE EQUIPMENT (VIC) PTY. LTD.
162 - 164 NICHOLSON ST. ABBOTSFORD.

THE SOFTWARE BROKERS i

SYSTEMS SOFTWARE, APPLICATIONS SOFTWARE & UPGRADES FOR THE
AUSTRALIAN COMPUTER INDUSTRY

PLEASE CONTACT US RE: OPERATION ON YOUR COMPUTER OR BEST CHOICE FOR NEW COMPUTER PURCHASE

PRODUCT ID DESCRIPTION DEALER ENQUIRIES INVITED - IBM| ICL| CPM2 2"5 inc Tax
Video Manager| Video library management system, optional bar coding e| o e | 1490
MMS Membership system. Manages clubs, associations, etc. ° . 590
Cash Flow Sys| Low cost, simple cash book facilities. Drs, Crs, Rcpts, Pmnts | *| ¢| * 490
Paypak Top class payroll package for Australian requirements . . 750
Medidata Complete medical practice accounting and patient history | of o 2090
Project Mgmt | Pert, resource mgmnt, materials mgmnt, job control: modular | *| *| * |[ 2550+
Builders “Bash” builders accounting and costing package | o] o | 2095
Compact Complete suite of accounting: fully integrated drs, crs, gl, stk, orders| *| ®| * 590e3
Nucleus Award winning database and report writer | " = 990
Basic Trainer | NCC audio basic language self training kit | o ° 125
Sales Invoicing| Simple sales invoicing system AN * 275
Printerpak Proprint printer costing, estimating, WIP package . 3495
256K Card 256K RAM upgrade plug in card for IBM and compatibles ¢ 395
Barcode Readers and wands for numerous barcode applications ° 995+
* ICL+ PC15/16, PC35, PC36: |IEM+ IBM PC & compatibles such Logitec PCg& Tava: CPM 2.2+ most Z80 Computers

PHONE ORDERe MAIL ORDERe CALL-INe FULL WARRANTY AND SUPPORT  The Software Brokers

ASK FOR CHRIS OR ALAN (03) 417 6999

169 Victoria Parade
Fitzroy, Vic, 3065
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Everything you
~ would exlﬁect from
~ atop quality
4 personal computer..

- exeept
e '_ the price tag.

cli23

The PC designed for a hard day’s work

Ask any hard working businessman or woman what they want from a Standard Features
personal computer and one requirement will stand out above all others... ¢ 8088 processor with BO87 socket
RELIABILITY. * 128K RAM expandable to 768K

The PC123 system is designed with this in mind. Using only the finest * Colour graphics card with TTL and NTSC
quality components and years of practical know-how, we have created a . ?”;Z‘:;"el a4 sseridl ot
powerful versatile PC with in-built reliability.

e 2 slim line disk drives — 720K

PC123 is ready to work as long and as hard as you are. e MS DOS 211 plus manual
PC123 has a huge range of business applications — stock records and book- Options
keeping tasks through to the most complex market analysis, word processing * 10 MB hard disk
or accounting systems. The list of compatible IBM software is almost endless, ;: Local f:?l? network
allowing you to easily tailor-make a system specifically to your needs and your ompatability
bud etg d ! ¥ ¥ g 4 ¢ |BM hardware and software
et ; ; s g ; « Runs Lotus 123, Open Access, Flight Simulator,
PC123 is equally at home in a large organisation or a small business. Framework, PFS, dBase Il under PC DOS,
The system offers today's forward-thinking small businessman a competitive concurrent PC DOS and thousands more
edge through quick, easy access lo' sales, marketing and financial data. * * Special for limited period only — high quality, high
PC123 is manufactured by Taiwan's largest company, taking advantage of resolution 640 pixels RGB monitor at below
their vast technical and financial resources and manufacturing know-how plus cost: $450 excluding tax.
extensive long-term R & D carried out by top engineers in their U.S. Now available at following fine computer outlets:
subsidiaries. STEVES COMMUNICATIONS (062) B0-6877 (Canberra)
AUTOMATION STATHAM (02) 700-4144 (Sydney)
DEALERS, DISTRIBUTORS, OEM ENQUIRIES WELCOME JBC COMPUTERS (071) 44-5870 (Sunshine Coast)

TOWNVIEW COMPUTING SYSTEMS (049) 43-3726 [Newcastle)

CYBEX COMPUTING (0B) 267-5855 (Adelaide)

A - - r _PLEAS_E S_EN;ME T;ETA'ITE-ST.‘_IN;DR_MA;O: .
= micro station |, e '
| I

DISTRIBUTORS FOR QUALITY MICRO COMPUTERS AND PERIPHERALS | Name \

Suite 46, Level 12, 95-99 York Street, | Address. |

Sydney, N.SW. 2000. I Postcode ... .. |

Telephone (02) 290 1514. Tix. 27585. U enone oo |
T LT s YR |



= = OUR R.R.P.
I=oc OUR  RAP. PRICE PRINTERS AUR  RRP.
===75 PRICE Micro Cad ................ 87600 98200  |NTRODUCING
: Keaphyis avs st s 900 51000 oot N Dok Matri
PerfectLink .............. 129.00 149.00 K-Paint 176.00 249.00 ympia ot Matrix
Crosstalk ................ 24900 29900 oo tong 7 i 160 cps Draft mode switchable
Peachtext 5000 ............ 547.00 599.00 1
Prokey ....oooviiiiiinin 230.00 269.00 : to 90 cps premium Letter
¥ Peachtree Basic Acc System Call for a price p

K1 | ——— 165.00 199.00 : quality, . 505 695
ASTS251112 . ...iiiinnn 119500  1595.00 call call The Emetfstg_m mer]ltrlx on t'he
O ey s s s 1695.00 1895.00 market. Leading the way for
APLIPIUS PC ..o s 104500  1189.00 leleVideo Call Call  Epson compatibles.
Symphony ............... 795.00 995.00 : EPSON
LOtS 123 o ysaaan 575.00 74500 RX-100 .....ccoavaiiiaiain 825.00 904.01
dBase l|ins i 460.00 540.00 FXA00 weepncnranrsrensnns 1215.00 1333.0
dBase lll ... 50500 79500 (‘lpple . call can FX-B0 i 839.00 9260
dBase ll-Il .. ............ 249.00 299.00 RX-B0FT oo, 505.00 649.0
Framework ,.............. 675.00 795.00 BXB. o0 cisssmmmmpmm s 465.00 525.0
Multimate ................ 395.00 595.00 Al [Es 5171 1 L —— 1899.00  2130.0
Word Perfect ............. 465.00 650.00 Leve‘ 2 0 Per'GCt TOSHIBA
Easywriter .......cc.ooin 46500  579.00 Introductory offer PISR0 - e 2369 258°
Havard Project Manager ... 545.00 648.00 1 P340 ... 1085 14
Graphwriter .............. 84500 99500 CALL! il AT 208 2
BBase civmsisninEEs 530.00 630.00 Sheet Feeder ............. 1095 121¢
Glogl gy issmm i 215.00 256.00 p— ROLAND
Wordstar Propak .......... 385.00 795.00
Spell Binder .............. 65500 69500 B AR a i oo SR
Supercalcd .............. 367.00 445.00 R s : ?
Corporate MBA .. ... ... .. 1020.00  1200.00
Open Access .............. 67500 94000 HR-15par ................ 64500  B895.0
QUICKCOdE ... ..vooeee... 30000  380.00 HR-25par ................ 09500 13450
Flight Simulator .......... £9.95 87.95 HR-15/25 Tractor Feed ..... 108.00 189.0
Cardbox ................. 279.00 328.00 HR-15/25 Sheet Feeder ... .. 248.00 449.0
AR niciac s 360.00 420,00
C-Compiler CP/M86 ....... 315.00 385.00
Fortran IV ................ 499.00 578.00
TurboPascal ........ccoves 79.95 135.00
Revelation ............... 1499.00  1762.00 our price R.R.P
Knowledgeman ........... 595.00 895.00
Hercules Graphics ......... 595.00 0938.00 Tall listi ;
Hardrunner. Lets Lotus book e OUR STAR GEMINI 10X $369.00 $595.0
from the hard disk ......... 70 75 |
Sidekick. An [BM essential . . % 95 125 mb Disk/Tape ... Pl s  STAR GEMINI 15X $590.00 $795.0
Mainstreet filer. Database for 20 mb Disk/T oo 4851 9
Multimate ................ 200 250 3 mb uEimEﬁi S e a0 STAB OERTA J08  R0CR00: S5
FOR ALL snFTwAF%% HsEuUPléI&EsEEFNTGSSI_ CALL US NOW 70 mb Disk/Tape .......... 10185 11343 STAR DELTA 15X $795.00 $1185.0
LT - call Qubie PC 20 ¥z height internal STAR RADIX 10X $935.00 $1536.0
ATl Software ........... call 20 mb hard disk ........... 1935 2318 STAR RADIX 15x 51 095'00 $1360.0
Abstat ................... 589.00 742.00
SHALDAC -cooisvvs sonsisnnngss 577.00 637.00 . STAR POWERTYPE $495.00 $850.0
Pascal MT+86 ............ 585.00  725.00 MISCELLANEOUS
Concurrent CP/M 86 ....... 50800 61000 64K Chips ............... 7500 9500 HARD DISKS
C-Basic 86 ................ 314.00 305.00 Datalife SSDD{10) ........ 3300 49,00 EVEREX
Basic Program Tools ...... 295.00 370.00 Datalife DSDD(10) ........ 30.00 59,00 OMD oo 194500 2244
Personal Pearl ............ 435.00 510.00 Paper (2500) ............ 49.00 69.00 Half Height Internal
Blue Linx SNA Emulation . .. 1445.00 1890.00 MONITORS P0MD oo 2165.00  2465.
Key l —123 .............. 375.00 42750 NONT "Graphics .. 50500  584.
BPS Graphics ... ... .. 48800 56250  KagaGreenBM ... 30700 32700 2EERCS coeeeeeeee 89500 1003
STB Graphics ............. 72400 go700  TaxanKagaGreen......... 24800 30600
NBI Remington ............ 990.00 1245.00 Taxan Kaga Amber ........ 251.00 311.00 SYSGEN
Jack?2 .. 690.00 770.00 Roland BGB ' .. vivinanas 872.00 995.00 10 mbExternal i :c.vivvinnnn 1595.00 1814
PCOX oo 1707.00  1895.00 Kaga Vision Ex ........... 45500  565.00 Tape BaCkUDD P
Havard Project Manager ... 545.00 658.50 Kaga Visionll ............. 560.00 672.00 10 mb Tape/Disk .......... R B
AutoCad ................. 1523.00 1875.00 Kaga Vision Il ., .......... 775.00 930.00 20 mb Tape/Disk .......... 5485, ;

ﬁ‘é “' @ @ ::T? ‘“ @ .Q‘““! "'“ “N.w -""!! i, v e H e Now

o j : = ;k T ™ ; ' ll 3 lll ; Il' oy \JE' o ré_ iE;

."-é - £ f-i £t % S E{- S 1 ;i £ ¢ f¢ £t - £
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LOOK WHO BUYS FROM

IBM, AMP, ACI, Honeywell, Grace Bros, Wormald,
Commonwealth Bank, Bank of America, CRA,
Ultimate Computers, CSIRO, Dept Trade & Commerce,

Or maybe when you're an “IBM", you're looking
for something extra. Like the personal service, giant
inventory, and in-depth technical support you'll find
at Cash & Carry.
like our business depends on it. Because it does.
Which means when you place an order, you an be
sure we'll fill ASAP.

Most important, we'll be there if you need us after

! :. lot of other big companies do. Pick up the phone
, and give us a call.

We'll show you why some hard-headed

companies buy their equipment from us.

AREAL

slots. More options for future growth.

Our PCis also totally compatible with the MS-DOS
operating system. It runs the most popular off-the-shelf
software (including Symphony, Lotus 1-2-3, Framework and

. Flight Simulator] with no mOdiTiCCliion, Financial analysis.

Turn your micro into a mainframe
with Pick or Unix. Whether for
development or business
applications, wouldn't you rather
maximize your PC than minimize
it with MS-DOS? Have a true
multi-user, multi-tasking
computer just by attaching
terminals to your serial ports. See
what your machine is truly
capable of with Pick or Unix.

Pick for the IBM PC

Unix for the IBM PC, DEC Pro or
Apple Lisa

US!

NSW Police Dept

If you order software from us, you're in good
company. You see, some of our best customers are
Australia's biggest corporations.

Maybe they're attracted by our low, low prices
(big companies are price-conscious too!)

You see, when you call us, we’'ll take care of you

your software arrives. We'll make sure that you'll
receive the finest post-delivery service in the
industry. And that's a promise.

Next time you're looking for low price and great
service, do what IBM, Commonwealth Bank and a

CHECK OUT ALL OUR INCREDIBLE
BUSINESS EQUIPMENT PRICES.

Its fast processing and high resolution graphics will help
make any computer task a computing pleasure. In addition,
you can expect more standard features. More expansion

Forecasting. Budgeting. Word processing. Inventory.
The Olivetti/AT&T PC goes itall.

And its flexibility means that when it's ime to
expand, our PC will actually make your computer
growing pains painless,

Finally, there is Olivetti's unmatched nationwide

* subject to approved credit. service and support. Always there when you need it.

Cash & Carry Computers
& Software

Postal Address P.O. Box 696, Darlinghurst 2010
Office Address 480 Crown St, Surry Hills 2010

TELEPHONE (02) 331 3888
Tix No. ERNEX AA70842

All prices include Sales Tax. Price subject to change without notice.
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Tony Hetherington tries to foil an evil doctor's bid to destroy the world, becomes a Psi warrior,
and joins the wacky races, all in this month's selection of games.

Nothing's

impossible . . .

GAME: Impossible Mission
MACHINE: Commodore 64
SUPPLIER: (BS Electronics
PRICE: $29.95 disk; $19.95 cassette

‘Another visitor . . . stay awhile . . . stay
forever’ These are the game’'s opening
words that not only set the scene, but the
atmosphere too. Epyx has created a
coherent software voice which also
manages to sound wicked.

The voice belongs to the evil Dr Elvin
whose bunker you have just entered. He
has threatened the world with nuclear
annihilation and it’s your job to stop him.
You are agent 4125 and, as you can
guess, a few agents have been lost since

007: as you play the game you'll see
where they went. You'll also see why this
is the definitive platform game.

Your character is joystick controlled,
and jumps and somersaults through 32
rooms. Each room consists of platforms,
lifts, numerous objects to be searched
and some anti-sacial robots.

Should you get past the human-
seeking robots and reach an object
(which can be anything including the
kitchen sink), then you may search it
This is done by pushing your joystick up
and waiting until the bar that appears is
diminished; the length of this bar rep-
resents the time needed to search the
object. When your search is completed
you are told what you have found. This is
usually nothing, but occasionally you
unearth a piece of the puzzle that you
must unravel in order to crack Dr Elvin's
security and thereby foil his dastardly
attempts to destroy the world.

Unfortunately the robots are a match
for all but the best players as they cover
your every move awaiting the chance to
kill you, and their behaviour alters from
one game to another. Routes through
rooms aren’'t easy to discover, so the
game keeps its appeal.

Software houses could learn a lot from
Impossible Mission — in terms of
quality it's streets ahead. The character
animation and the robots are impressive,
but the sound is outstanding: as you run
along the corridors it sounds like
footsteps on a metal floor. The lifts make
realistic noises as do the robots, but the
most impressive is the voice.

‘Kill him, my robots!" is a disturbing
greeting as you enter a room, as is the
‘Aaaaaaaaargh!” when you plummet to
your doom. Finally, should you fail in
your mission, an evil laugh announces a
report of your dismal performance.

Wacky races

GAME: Pitstop

MACHINE: Commodore 64

SUPPLIER: CBS Electronics

PRICE: $29.95 disk; $19.95 cassette

Pitstop challenges you to master six of
the toughest race tracks in the world as
you cutcorners and burn up tyresin a bid
to save those vital seconds.

It's a game for up to four people but
unfortunately only one can race ata time,

therefore each sets a time for the others
to beat. The races are average, you weave
your way in between the other cars, but
the fun starts when you're in the pits.
On the track you have to keep an eye
on your fuel and tyres; fuel is represented
by a gauge, and tyre wear by a change in
the tyres’ colour. They start a comforting
dark blue and gradually wear through
green to red, then briefly turn yellow
before bursting. They become damaged
through collisions with other cars and
reckless cornering, but if you slow down
to save them you'll lose valuable time.

The harder you drive the more fuel you
use, but the less fuel you have the lighter
and faster your car.

Such are the choices facing the driver
in a race that can be won or lost by a frac-
tion of a second.

Races are won and lost in the pits — if
your team can put you back on the road
ahead of the opposition, you'll have a
winning advantage.

To be successful you must be fast in
the pits. The screen display shows your
team around the car, and you use your
joystick to move the men who refuel your
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== 30 ARMSTRONC
oM BALLARAT

|&#) pry LTD IMPORTERS DISTRIBUTOR

(053) 31 7877

Computer Biz has done it again and imported a container of
printers direct from the manufacturer in Japan.

We have limited ourselves to two models because the features of
these printers coupled with their price ensure that whatever

UP TO 45% OFF

Logitec 200

Features: — 200 cps bi-directional printing
— parallel and serial ports
— 16k buffer
— Near letter quality mode
— high resolution graphics
— excellent documentation

Recommended Retail Price: $1,860.00

YOUR
TOTAL
INVESTMENT

$855.00

Plus $144 tax if applicable

EDUCATIONAL INSTITUTIONS CORPORATIONS

Now speed, reliability and excellent features don'’t Print invoices, documents, spreadsheets etc at a

, ; ; snappy 200 cps, or flick a switch to make the print
Etg zﬁesé(gll;rigtnotl;%L)}/re:;’fot;l:.g%?;n;rs?eir_ogltec can quality ideal for correspondence. Now the one printer

will fulfill all your needs.

03 3311907 SH3LNdWOI "2'8'8 SHILNAWOI DANYSSLINAOUd HIHL0 HNO LNOAY JHINONI. /[

Logitee. 7#=Losicar



REET NTH

dence to P.O. Box 240E Ballarat, 3350.

) RETAILERS

R MAG

your requirements and whatever your budget, one of these
printers will satisfy your needs.
Due to AS exchange rate we can guarantee no repeat on prices. “

C RETAIL PRICE

Logitec 120

Features: — 120 cps bi-directional printing
— centronics parallel port
— high resolution graphics
— optional buffer
— optional serial interface
— utilises inexpensive ribbon
— excellent documentation

Recommended Retail Price: $539.00

PLEASE CALL FOR
SPECIAL PRICE

SMALL BUSINESS HOME USER

It's the perfect solution: speed, versatility, and an Atlast! The features you wanted arein the printer you
enormous 16k buffer frees your computer, enabling can afford. Superb graphics, zippy speed and
you to get on with the job. Everything a pro asks for. economical to run. Right on!

OKS CHINON DISK DRIVES SUPER 5 PRINTER SUPER 5 DISK DRIVES PRINTER BUFFERS SOFT SECTO

DICE DEALER ENQUIRIES WELCOME:

ITORS I.B.M. SOFTWARE SANYO SOFTWARE COMPUTER DESKS PRINTER RIBBONS COMPUTER PAPER COMFE
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and
save $100’s

Affiliated with Tomorrowland
Brisbane/Sydney. Endorsed by
the Queensland Academy of
Music.

$20 membership fee
entitles you to buy
your Commodore
software, hardware
and other products at
current retail prices
less 20% discount.

Send a stamp addressed envelope
to Kerry Logie, P.O. Box 497,
Maroochydore Qld 4558 and receive
details of membership and
application form.

SCREENPLAY |

orbgtEEes

r-------------
| enclose my cheque/money order/Bank-
card/Mastercard No. ............ for $20

l for membership of "Computer Club 10". l

I NaME. oo oesaammnamsm e s .
I Address ........ccoviiiiennninneiiiiis I
J st e ]
I PROM® ooy cda s saai l
I Postcode ............civiiiinniinnnnnn I

IPIease send me by return, Cost Price List I

.................. Yes/No
I N T S - -
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car and replace worn tyres.

You may decide to change one or two
tyres, or perhaps only half-fill the fuel
tank. Either way will save you seconds,
but if the gamble fails you get nothing
from the winning purse. After each race
the purse is divided, and at the end of the
three- or six-race series the player with
the most money is the winner. Individual
races can be either three, six or nine laps
long, but six is best for gamblers.

Mind games

GAME: Psi Warrior

MACHINE: Commodore 64

SUPPLIER: International Software
Distributors

PRICE: $29.95

Psi Warrior is the follow-up by the com-
pany that produced the excellent
Psytron, which is now available for the
Commodore 64. There the similarity
ends.

You are a Psi warrior whose mission is
to destroy the strongest of the Psi
creatures, the Source, which lurks in an
ancient silo.

Unfortunately it lives 80 levels down
and before you reach it you'll have to do
battle with Psi, [ds and Pupae. The Psi are
bred from the mental energy of human
minds and the Ids from man’s animal
instinct. The Pupae are disembodied
human entities which are yet to turn into
Psi or Ids.

They don't attack you physically but
drain your Psi and Id energy; this should
be avoided, since you use your Id energy
as fuel with your Psi energy to control
it.

You can also use Psi energy to teleport
and levitate yourself, as well as to make
yourself temporarily invisible. You're
armed with a Psi net gun and travel on a
highly manoeuvreable hover board. The
board is joystick controlled and although
it's easy to use, you'll have to practise

before you have sufficient skills to
plunge into the depths of the silo.

Your Psinetgun fires nets which trap a
Psi creature. You should be ready to
move in close to drain its energy and
perhaps even destroy it, but be wary — it
may break free at any time.

The silo itself is a complex maze of 3D
passages, teleport chambers, speed
mats, slide ramps and recesses. Some of
these gaps will be easily jumped, but
others will require hard-earned and
accurate skills.

It will take you a while to master this
game’s subtleties (for example, board
control and the behaviour of the Psi
creatures), SO you can save your game
position to either tape or disk. ,_




APC is interested in programs written in any of the major programming languages for all home
and small business micros. When submitting programs please include a cassette or disk version
of your program, brief but comprehensive documentation, and a listing on plain white paper —

typed if you have no printer. (Commodore 64 owners should use the Brackets program
printed on page 74 of the November ‘84 issue to make control codes understandable.)
Please ensure that the software itself, the documentation and the listing are all marked with
your name, address, program title, machine (along with any minimum requirements) and
— if possible — a daytime phone number. .
All programs should be fully debugged and your own original, unpublished work.
We prefer to receive programs which adhere to the following criteria:

1 Maximum 80-column width; and

2 Emphasised typeface.

We'll do our best to return any submissions that are sent in with the appropriate postage
and packing, but please keep a copy of everything yourself.
Programs are paid for at the rate of $20 per page of published listing.
Send your contributions to APC Programs, 77 Glenhuntly Road, Elwood, Victoria 3184.

Home computer owners often complain
of a ‘boring lull' about four weeks after
purchasing a micro: they've typed in
small Basic programs and played ad
infinitum the few games they could
afford after buying the machine. Typing
in listings from a magazine can help fill
this void as it provides a source of cheap
software as well as a means of increasing
Basic knowledge by modifying the
typed-in software — alteration of a large
program can give you necessary skills to
start your own major project.

Considering that the vast majority of |

computer sales are at Christmas, a lot of
people will be feeling at a loose end. This
month’s selection of programs is
designed to keep you busy.

On the arcade side there is Meteor
Attack for the Atari From the board
game side there is a truly excellent
draughts program for the BBC.

Other_programs this month are an
MTX Old command, a TRS-B0 machine
code parser for inclusion in adventure
games, a Commodore 64 screendump

and a first class disk utility, also for the
‘64.

Games
Scientific/mathematic

Business

Toolkit/utilities

BRAAY

Educational/Computer
Aided Learning

4

Here is a collection of powerful disk
utilities for the Commodore 64 and
1541 disk drive. The utilities are strung
together in one package, very much like
the Apple FID program or Atari DOS.
Some of the options allow you to perform
simple tasks (rename, validate, etc), but
some perform functions that would
otherwise be difficult, eg, restoring
deleted files.

There are 11 main options excluding
Q-uit manager. A, | and J are self-
explanatory, and the following are the
more exotic commands:

B — restores previously scratched
files. It searches the disk for all scratched
files, and if they can be retrieved, you are
asked if you want to regenerate each file
in turn. If one or more files has been
reclaimed, the B option will validate the

64 Disk Manager

by David Jones

disk to fix the BAM (Block Availability
Map) before exiting.

C — copies one or more files on a
single disk system. It uses memory from
$1000-$FFF for storing the file before
copying it. This means it copies files of
96 blocks or less, although this limit can
be altered by adjusting the buffer value in
line 100. If Disk Manager is asked to
copy a file when the file name already
exists it asks for a new name, or gives
you the option to skip that particular
file.

D — scratches from the disk, but
unlike the normal wildcard scratch it
asks for permission before scratching
each file.

E — is a useful option that displays the
start/end addresses for PRG files, or just
the exact file length for USR and SEQ

files.

F — has four sub-options, and allows
the user to format the whole disk, erase
just the sub-directory, and test the disk
surface for bad blocks.

G and H — are exact opposites, locking
and unlocking disk files respectively.
This is a little-known feature of the 1541
disk drive, and is normally difficult to
implement. Locked files are displayed
with a ‘<’ next to the file type, eg,
'PRG<'. When a file has been locked any
attempt to scratch it is ignored, although
SAVER@ is still effective.

K — is almost a self-contained pro-
gram. It is a simple block editor that
allows the user to edit any disk black’in
either ASCIl or Hex. When executed, the
option displays the entire 256-byte
block, and using the cursor allows the
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user to type over bytes. As with the Basic
editor, Return must be pressed to fix the
changes. To change the disk block the
cursor must be positioned over the
‘Write Block” phrase, and again return
must be pressed. The Quit option works
just the same.

When in Hex mode, inverse text mode
is used to show where individual bytes
start— apart from this visual aid it has no
other function. In ASCIl mode solid cir-
cles represent characters that cannot be
displayed (non-ASCIl codes). A hollow
circle is used to show CHR$(160),
which DOS V2.6 uses to pad out
filenames — a useful character to be able
to enter/display.

PROGRAMS

directory; purges deleted files and sorts
the directory alphabetically or by file
type. The purge option erases all trace of
previously deleted files from the direc-
tory — purged/sorted files cannot be
recovered with utility B. The sort used is
a crude bubblesort — more than ade-
quate for an application like this.

How it works

Disk manager relies on the U1 and U2
disk commands for reading and writing
sectors. Options B, G and H modify the
file type marker (the first byte of a direc-
tory entry). This is set to zero when a file
is deleted, and when ORed with 64

command merely treats PRG, SEQ and
USR files as sequential files and reads
them as just a string of characters.

Any sequential type file can be read by
opening the file and using INPUT # com-
mands, eg, OPEN 2,8,2,"filename, P,R”
will open a PRG file for reading.

Note that Disk Manager is set up for
1541 drives using device 8. It can send
outputs to device 4 (CBM printer), and
these values can be altered by editing
line 100.

The machine language routines are
used by.options A and C for reading and
writing sequential disk files into the tem-
porary buffer — they are poked into
memory at $C000.

L — does three things: tidies upa disk | causes the file to be locked. The copy

98 REM SET VARS & DEFINE BUFFER 1542 GETH2,TS:GETHZ,FTS:GETHZ ,FS®:Fea""

® ¥9 REM BUF=(HUFFER ADDRESS) /2356 FORKK=1TOl& *
188 BUF=&49:POKESS, 9! POKES6, BUFICLR: BUF=P 1530 GETWZ,As: IFASSCHRS (1460) THENLS72

™ EEK(5&) :DIMD1%®(144) ,NS%(17) :DEV=8:PDV=4 1540 FEuFE+AS @
182 GOSUBsE@20;FORP=BTO17: READNS%IP) I NEX 1578 NEXT

T 1575 IFF®=~"THENL71@
® 125 OPENL1S,DEV,13, "Ul+" 1980 FORKK=1TO9:GETHZ,AS:NEXT [ ]
1192 POKE49239,DEV:POKES328@,6:FPOKES3281, 1582 GETHZ,AS:NBE=ASC (AB+CHR® (&) ) :GETHZ,A

GiFRINTCHR®(147) ICHR® (155 S:NB=NB+ASC {AS+CHR® (&) ) #234

9o 120 PRINTTAB (D) " 53080 HHE0E R AR 1584 GETHZ,AS:GETHZ,As L
HEERE" 1990 TY=ASC(T®+CHR®(8)):1FTYAND127¢ >8THE
125 PRINTTAB(S!*# NL?1@
® " ®
14602 IFFTS(CHR®(1)ORFTS>CHRS (35) ORNB=8TH
130 PRINTTAB(S)"# C&4/1341 DISK MANAGE

s ENPRINT " {DOWNJCANNDT RECOVER
@
L 142 PRINTTAB(3)"# (C) DAVID JONES 87/18 1618 PRINT"(DOWNIDO YOU WANT TO REcOver |®

“F$:G0TO171

184 »* " “Fe1: INPUTAS
® 143 PTINTT“B‘a‘ * 1628 IFLEFTS(AS, 1) <3"Y"THENLZ1@ °
* 1632 INPUT*IDOWNIFILETYPE (SEG/USR/REL/P
158 PRINTTI\B(&]"I‘"illlll“*!‘l’""l*‘ll‘lil RG) : *3Ts
& #
@ EEENELDOWN ] 1642 IFT$="SEG"THENTY=1:GOTO14%8 Y
178 PRINTTAB(&))"A. READ & DISPLAY DIREC 1488 TP isa RO THENTYSS: 0OYOL 498
TQRY* 1668 IFT$="USR"THENTY=3:GDTO!490
° 18¢ PRINTTAB(&))“B. RESTORE DELETED FILE 1678 TETS= REL*THENTYSA:GOTOLAYD °
S 1689 PRINT®(DOWNI##% INVALID FILE TYPE":
199 PRINTTAB(&)|*C. COPY FILES (1 DRIVE) prrn i
L ;ue AT h: DORLR S IR 1692 RC=1:PRINTHIS, “B-P:*|21E#32+2 ]
212 PRINTTAB(&)[“E. DISPLAY FILE INFO" 1??:.::;:1;i'CHR"TYanza'I:Pnlmtulﬁ'-al
. ®| 220 PRINTTAB(G&)|“F. FORMAT & TES - +
! o EST pLex 1718 E=E+1:IFE<BTHENISHO °
230 PRINTTABU&);*G. LOCK FILES® i e
PR “H. "
g Gk CRANIIARLAbl H, NGOGk, BILES 1738 IFNT<LORNT »3STHENCLOSEZ: GOTO 1758
242 PRINTTAB(&);“1. RENAME FILE® AR BNe L TANT i AT T O ]
268 PRINTTAB(&)i"]. VALIDATE DISK*® 1758 IFRC=1THENSS28

® 278 PRINTTAB!&)i"K. EDIT BLOCK"

1760 GOTOZ8R o

275 PRINTTAB(&)i"L. PROCESS DIRECTORY® y
1999 REM BACKUF FILES
274 PRINTTADLELE 0. BULT- NMANAGER® . | 2?82 PRINT-(DOWNICOPY WHICH FILES® “y:GO
° zga F?k::;:;?::aczfsztz.:E:T;PDKE49291,L bl g il ) pe
S T TTCai
W e WNILRIGHTIWHICH®IC#: IFC | 20,0 GosuBiowos
=°"THEN119 ) 2828 IFNF2THENPRINT “[DOWNI##% NO FILES
®| 285 IFASC(CS)=BITHEN?GOR ) . S BUND BaTo208 ®
23:01§§'< A"ORC®> "L THENPRINT*[UP] 2??°! | 2335 FORA=1TONF-1:F$=DIS(A):GOSUBL2008
2
2835 IFT®C)>“PRG*ANDTSC > “SE@~ANDTS¢ > “USR*
®| 295 KK=ASC(CS)-44:PRINT °
THENPRINT * N “Ne:
392 ONKKGOTO1200, 1398,20088, 2508, 30d, 350 2555 PRINTE?g::;i:zu:;_C?:' W8 s oaTp2200
8,400, 4320, 5003, 3580, 6PDE, 4300 . L e
8] 2R antly DLEETONE 2pa2 PRINT® (C)OPY, (SIKIP, (QIUIT® °
2850 GOSUB11088: 1FK$="5" THEN22Z00
JOBY MF®e"$0*:GOSUBL&P8R: POKE2S1, @1 POKEZ R A
5 5 2052 IFKS="Q°"THENA=NF-1:060TO2220
e| 32/BUF:POKEAY261,0:5Y549152 ol i
1802 INPUT*CUTPUT TO PRINTER*®|KS e MF!-NI‘GﬂsziTtﬂﬂo ®
1924 IFLEFT® (K%, 1)="Y*THENOPENS,4:GOTO1d i
2 . d 2088 POKE2Y1,0:POKE2S2, BUF
® 1806 OPENG,3 3 2090 SY3ANGE *
CBIS HHGRUL R2Bay At PRTiTNa 2095 IFFEEKI1252) 2 199 THEMPK INT * { Buwii 11 Do
° 1020 GOSUBL488: IFPEEK (MM+1) <BANDPEEK (MM+ ?;;:;z:;:z TS BRI D C RGO [CO R EEDE B S °
1 =@THENPRINTHS: GOTO280 .
Ta;: mzumniz-ouTaxggga 2108 INPUTHLIS,ER,ERS®, KK, hK: IFER; 1PTHEHTG
; eie
1488 PRINTH4,PEEK (MM) +PEEK (MM+1) #2386 1 M
® =FM+2 ; o 2128 PRINT®|DOWNIINSERT COMY LISk ¢ nil |@
1412 IFPEEK (MM)=@THENPRINTH4 : RETURN ;lgﬁv;;igizkl‘“??* A
} chet! [ HEYL dlavuw
1428 PRINTH4,CHR® (PEEK (MM} ) § i MMSMMe 1:GOT . .
o A st . } 2140 POKE2S53,PEER (2511 :PORcES, PEEK (251 | ®

1499 REM RECOVER SCRATCHED FILES {POKE251,0:PURKEZSE, BUF I LY 24715

L] 1592 PRINT*[DOWNISCANNING DIRECTORY FOR 2158 INPUTHLS,ER, ERS, Kl KK:IFERCIOTRERL | o
98
CRATCHED FILES®
eyl 2180 IFERS;eITHENZBS1O

1518 RC=@:T=1B:5=1:0PENZ2,DEV,2,"R"

L ] 1528 GOSUBL328R 2165 PRINT"IDOWNIFILE ALKEADY EXISTS Odl ®
P COPY DISK, ENTER NEW FILENAME =i
1538 GETHZ,AS:NT=ASC(AS+CHR®(2) ) :GETHZ, A
! Pl d 2170 PRINT"OKR JUsT RETURN T0 SKIP FILE"

HINS=ASC (AB+CHR® (D) ) :E=D
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2188 PRINT*(DOWNILDOWN] ..
TIFINS=""THENZI%&

2190 NS=sINSIMFSSNE+*, "+ T%+"* W= G05UB1 e
@:POKE25!,@:POKE2S2, BUF

2195 SYS49155:60TO21%50

2198 PRINT"LDOWNIINSERT SOUKCE DISK b HI
T A KEY":GOSUB! 1BBi )
2200 NEXT

221® PRIMT*(DOWNICOMPLETELDOWN]ILIDOWN]":G
oTozes 3
2499 REM DELETE FILES

2700 PRIMT*(DOWMIDELETE WHICH FILES?
GOSUB1SAQ@:Ss="%"+INS

23178 GOSUBLBOR@

2528 IFNF<260T02020

2530 FORA=1TONF-1:F$=DI®(A):GOSUBIZE0Q
2548 PRINT"(DOWNIFOUND: °*Ne

2542 PRINT*(D)IELETE, (SIKIP, (B)UIT"
2550 GOSUBLLOM@: IFKS="5"THEN2&@O

2552 IF¥s="Q"THEMA=MNF-1:GOTO2&008

2554 IFKE<: D" THEMZ2S50

IS56P CME="3Q:"+N%:GOSUEB]I 40

2570 PRINT"FILE DELETED"

2600 NEAT:PFINT:GOTOZ80

€97 REM DISF FILE TMFO (START/END/LEN)
300 PPINT IDOWMILIST WHICH FILES? *}:G0
SURLS@NA: SE="S" ¢ INS

3002 IMPUT"IDOWMIDUTPUT TO PRINTER®|KS
30@4 IFLEFTS(F%, 1) ="Y"THENOFEN4,4:GOTO32
10
006
Jer@
Ieze

" i1 00SUBI Suuw

e

ODPEN4, =

PPINTHA  GOSURIAG@8

IFMF{2G60TO2@28

3030 FORPG=1TOMNF-1:F$=D1%(R):GOSUR]1Z02Q
2832 IFTS<:"PRG"ANDT®< >"SEG@"ANDTS{ >"USR"
THEN312@

I049@ MF®=N%:GOSURLAODA: [FT®="USR"ORTS®="5
EG"THENZZa&

IPS@ OPEM3,DEV,3I , NS:GETHI AD:GETHI,Be:CL
DSE3

3067 PRINTHA ,F$;:XcASC(BS+CHRS(9)) :GOSUB
165@A:PRINTHA , SPCIZ23-LEMNIFS) 1§ "S"HEXS]
3IA7@ X=ASCIAS+CHRSIM) ) :GOSUB1&502: PRINTH
4, HEX$" - ®"}

3IP8@ PDHEZ2S1.P:POKE2S2,@:5Y5491%58

3890 LL=PEEK1251)+PEEK (252)#2354-2

310@ EA=ASCIAR+CHPS(0) ) +ASCIBE+CHRS (D)) %
Z256+LLIHI=INT (EA/234&)

3118 LO=INT(EA-HI*256) :X=HI:GOSUBl&S@0;: P
PINTHA,HEX%; : X=L0: GOSUB1 4508

3115 PRINTHA , HEXS

312@ NEXT:GOTOD28@

J2e8 FOKE25],@:POKE252,0:5Y5471358

3210 LL=PEEK (2511 +PEEK (252) #256+1

JI220 HI=INTILL/25&6)LO=INTILL-HINK2S4)
3232 PRINTHA,FE) ! X=HI:GOSUB1&SOO:PRINTHA
+SPCI23I-LEN(FSI | HEX$1

3240 X=LD:GOSUBI&S@F:PRINTHA HEXS| "
-y

32358
3979
3598
3510
asze
3330
3540

("LL

GOoTO312@

REM FORMAT/DISK TEST

PRINT*PLEASE WAIT..":PRINTHI1S, 10"
INPUTHLS,ER, ERS, KK KK
IFER=Z26THENZPE12
IFER=740R(ER} | PANDER<28) THEM3S7@
IFER>1PTHENZ@RLD

3550 PRINT (DOWN][DOWNI"iTAB(LI31 "%k WAR
NING' #%[DOWNI[DOWN]™

3548 PRINT"THIS DISK SEEMS TO BE ALREADY
FORMATTED .."1

3565 PRINT"MODES 1-3 WILL DESTROY ALL DI

SK FILESIDOWN]LDOWMI®

3370 PRINT [ DOWNIMODE: 1 - COMPLETE FOR
MAT =

3588 PRINT" 2 - ERASE DIRECTOPY TR
ACK*=

3599 PRINT" 3 - COMPLETE FORMAT &
TEST DISK"

3608 PRINT" 4 - TEST DISK (MON-DES
TRUCTIVE) *

3683 PRINT" S = LEAVE FOPMATTER"
361@ INPUT"(DOWMIIRIGHTICHOICE=1A

35620 IFA=STHENPRINT:GOTODZRO

362% IFA=ATHEM3A&ATZ

3638 PRINT"[DOWNINEW DISK MAME: "|:GOSUB

152900 NS=1NS

3&40 IFHHI?RRHJTHENFRINT'lbDUNJDI$K ID ¢
2 CHARS): "1:GOSUBIS@@N: IFLEM(INS) <)>2THE
N3sfo

36%Q¢ CM2="M@: " +NS: IFA= IORA=3THENCMS=CMB+
", *“+INS

3453 PRINT"[DOWNICONTINUE
Y- -]
3658
3660
3670

(Y /FM)Z=: GOSUBL

IFKS< > Y"THENZ8@
GOSUBlag@@
IFAC3THENZED

3672 MF=0: INPUT"[DOWNIDO YOU WANT TO MAR
K BAD BLOCKS"IKS

3674 IFLEFT® (K3, 1)="Y"THENMF=1

3479 REM CHECK DISK BLOCKS

348@ PRINT®(DOWMI{DOWNICHECKING DISKLDOW
NI1CDOWN]I™

349@ DE=-1:A=@ 2

3700 T=}:0PEN2,DEV,2,"#"

3710 S=@

3713 PRINT" TRACK :"T*[LEFT]}
*LDOWN] BLOCK :"S"(LEFT] *
3716 PRINT®[DOWNIBAD BLOCKS :"A"[LEFT]
.

3720
3758
A+l
3732
ITiS
373s
3736
3740

"iPRINT

PRINTHLS, "UL:*121@17T;S
INPUT#15,ER,ER®,KK,KK: IFER) |9 THENA=

IFER> 1PAMDMF=1THENPRINTH1S, "B-A: "0

IFER=DETHENPRINT*({DOWN]"=:GOTO3738
OE=ER
PRINT*[DOWNIIRVSON] DISK STATUS:
[LEFTILLEFTILLEFT]
[LEFTIILEFTIILEFTIILEFTIILEFTIILEFTILLEF
TILLEFTIILEFTIILEFTIILEFTIILEFTIILEFTIIL
EFTIILEFTIILEFTIILEFTIILEFTIILFFTIILEFT)
ILEFT)"ER®

3750 PRINT*IUPILUPIIUPILUPICUPIIUPILUPY"
H

3ven
37e@
s009
lgia@
3820

S=S5+1:1FS<I7THEN3715
IFT<18ANDSCZLITHEN3IZ1S

IFT<2SANDS{ IFTHEN3ITLS

IFT¢31ANDSC IBTHEN3?1S
IFSC17THEN3ZI1S

3830 T=T+1:IFT<(3&4THEN3I?1@

3840 PRINT"IDOWNIT{DOWN) LDOWN]I{DOWN] [ DOWN
JIDOWNI[DOWNILDOWN] " IFA=@THENPRINT 3> D
15K PASSES TEST":PRINT:GOTO38&0

I8%@ PRINT*DISK HAS"A®BAD BLOCKS":PRINT
3844 CLOSE2:G0TD288

3999 REM LOCK FILES

4000 PRIMT*[DOWNILOCK WHICH FILES? "1:G0
SURISPQ2:58="9" +INS

an1@ GOSURlL@eaa

4320 IFNF(2G0TOZ2028

4936 FORA=ITONF-1:FS=DIS(A) :GOSUBLIZ@dD:P
RINT*[DOWNILOCKING "N

agad SFe=NS:LB=64:00SUB42Z00

4@3@ NEXT:GOTOZE@

4199 REM SET/RESET LOCK BIT

42@@ T=18:S5S=1:0PENZ2,DEV,2,"#"

421@ GOSUBL3I@98

4220 GETHZ,AS:NT=A5C(AS+CHRS(2));GETHZ, A
E:NS=ASC (AS+CHR® (@) ) }E=82

42327 GETHZ,TS:GETH2,FTSI0ETHZ,FSBIFSa""
FORKK=1TOl&

424 GETHZ,A®: IFAS=CHRS L168) THENAZ4@
4290 FS=F3+AS

4260 NEXT

4270 FORKK=1TOL3:GETHZ, ASINEXT

42808 IFSF8<)>FSTHEN4348

4298 TY=ASC(TS+CHR®(@)) : IFTY{12BTHENPRIN
T*[DOWNICANNMOT LOCK *"FS:GOTD4342

4293 TFTYAND1Z27=3THEN4ZA@ =
4390 IFFTS<(CHRE(110RFTS>CHRE(33) THENPRIN
T*LDOWNICANMOT LOCK “F#:GOTO4348

4310 PRIMTHIS, "B-P:"|2iE#32+2

43280 PRINTHZ,CHR®(TYANDIPLORLB) |

4330 PRINTH1S, "B-P:"121E%32+34

4348 E=E+1:!:IFECBTHENA4Z23@

4345 GOSUBL3ISP8

435@ S=NS:T=NT:1FNT¢IORNT:3ISTHENCLOSEZ2:R
ETURN

436@ GOTO4Z219

4499 REM UMLOCK FILES

4%@@ PRINT®[DOWNIUNLOCK WHICH FILES® =i:
GDSUBIS@PP:STS="8"+INS

451@ GOSUBlpPede

4320 IFNF<Z2GOTO2828@ N
4530 FORA=ITONF-1:iFS=DIS(A) !GOSUBIZ2@@B:P
RINT"({DOWMIUNLOCKING "M% *
4540 SF$=N8!LB=0!GOSUR420Q

433@ NEXT:GOTOZ8@

4999 REM RENAME FILES

S@@e PRINT*IDOWMIDORIGIMAL FILEMAME?
OSUBISPOD: NS=INS

SAL0 PRINT®[DOWNINEW FILENAME™
BO009:FE=INS

SM28 CHMS="RO: " +FS+"=@: "+NS:GOSUBl @@
S@3@ GOTOZ8@

349% REM COLLECT/VALIDATE DISK

S500 CM$="U@":PRINT"(DOWMILDOWN]>:> VALIL
DATING - PLEASE WAIT' (f{":GDSUBl4202
=510 GOTOZBO

5999 REM "ZAP' DISK BLOCK
AQO@ TMPNT"TRACK. RI NCK 2
4813 IFT<1ITHENMZB®

"1:G

"} iGOSUR]

“IT.S
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PROGRAMS

®| 4« In asciitjas

WM1"®
&a29
e| An'T
6032
®| @@
[ ] =1TO16
&%

L @2:PRINTHEXS|

®| Es:covoiie

6145 IFMF=1THENaLB®

2,CHRS (X))}
® 6178 NEXT:GOTO&RBS
&l8@ FORP=&TDZ2I

HR$ 1160} | :GOTO&Z10

&218 NEXT:GOTO42880

RN
URN

[ URN

®| unae
V2, 58"

®| 4sip cosusilese
6520 E=@

ENKS=CHR®(8)
6532 FS=FS+KS$:NEXT

MIDS®(F%,2)+CHR® ()}

L ] THEN&SS2

6378 MEXT

®INF )

[ D FILES"
6628 PRINT" 2
; e

[ ] 4638 PRINT® 3
6648 PRINT® 4

LORKK »4THEN&6&3D
@ LTI
4678 RC=KK

IFMF{ >@THENPRINT " [ DOWN)
DISPLAY [s WI=ASCII L&@IDOWNI*

&B3@ PRINTHLI,"UL:"129@I TS
INPUTHIS,ER,ERS, KK, KK: IFER)19THENZO

6P63 MNEXT:PRINTINEXT
&@72 PRINT"I(DOWNIQUIT EDITOR":PRINT" (DOW
L NIWRITE TO DISK®j:PRINT*(HOME](DOWNT[DOW

4108 IFLEFTH(AS, 1) ="
6118 IFLEFT®(AS,5)e*WRITE* THENPRINTHLS, "
®| uz2:-12)1017i5:60T0R00

61280 HEXS=LEFTS{A%,2) :GOSUBL1?0900@

6138 IFX>255THENGESS

O 4140 PRINTHIS, “B-P:"§2)X:XXaxX

4138 FORP=ATOD3&STEP2
&6160 HEXS=MIDS(AS, P, 2) : GOSUBL7PO0: PRINT®

° 6299 REM DECODE ASCII
6308 IFAS(CHR®(32) THENPRINT*[s @)"|:RETU

&338 PRINTA®| :RETURN
6908 PRINT®[DOWNIREADIMNG FILENAMES...[DO

6816 MF=@:INPUT"IDOWNIDO YOU WANT TO WOR

6017 IFLEFTR(A®,11="Y"THENMF=1 .
&@18 OPEN2,DEV,2, "W ":PRINT"ICLEARI®ITAB!I
S)I"TRACK*T) :PRINTTAB{2@) | "BLOCK"S

&028 IFMF<>ITHENPRINT*(DOWNILRIGHTIIRIGH
P TIIRIGHTITRIGHTJIRIGHT I@@IRIGHTIIRIGHTIL
RIGHTIIRIGHTIIRIGHTII(RIGHTI@4(RIGHTIIRIG
HTJIRIGHTIIRIGHTIIRIGHTILRIGHTI@BLRIGHT)
® [RIGHTIIRIGHTI(RIGHTIIRIGHTIIRIGHT l1@Ct DO

s @)=C

6040 FORP=@TDZ3IISTEPLS
695@ X=P:00SUBL&3OP: PRINTHEXS® -

"1 :FORQ

6852 1FMF=1THENGETH2, A%: GOSUB4399: GOTO&S

L] 6234 IF (GANDL)=1THENPRINT* (RVSON]1 "}
IF(GANDL ) =@THENPRINT* (RVSOFF1*1|
G@58 GETHZ,As:XaASC (AS+CHR® (D)) ;GOSUBL&3

IFLLNIAS) CZITHENAB=ABRIHIGH TS *
"yLl-LENLA®))
G0P8 IFLEFTSIAS,4)="QUIT*THENCLOSE2:CLOS

N1CDOWNI*®
° 4874 REM OPEN SCREEN EDITOR
6873 OPENS,@,5S
6ULY INFUTHS, AS:PRINT
e evus

*THEN&DBS

6190 IFMIDS(AS,P,1)="(s @)"THENPRINTHLS,
[ ] "B-Pi" 21 XX+P-5:G0T0&210
6l95 IFMIDS(A%,P,11="[s W)I"THENPRINTHZ,C

® 200 PRINTNZ,MIDS(AS,P, 1))

[ ] 6318 IFA®=CHR®(160) THENPRINT"(w WI“):RET

6328 IFASICHRS(127)THENPRINT"(8 @1"J:RET

4385 MHBHUFI256:NF-'I:T‘lﬂ:é=l:UPEN2.DEU

4938 Fe="" FORP=1TO32:GETH2,KS: IFK®=""TH

L ] 6535 IFE=@THENNTSASC(FS$+CHR® (D)) :NS=ASC1
4348 IF(ASCIMID®I(F®S,3)+CHR® (@) )ANDL127)=0

4590 FORKK=1TO32:POKEMM+KK-1,ASCI(MIDS(F%
JKK) +CHR® (@) ) I NEXT I MM=MM+ 32

L 4548 N®E="":FORKK=&4TOZ21:IFMID®(FS, KK, 1)<¢>
CHR® (1 69) THENNS=NS+MID& (FS,KK, 1}

L 6580 NF=NF+1:DIS(NF)IeNS+MIDS(F®,3, 1) +CHR

® 4598 E=E+1:IFE<BTHEN&S3@
4609 IFNTaIBTHENS=NS:GOTDaS1M
&618 PRINT®[DOWNIMODE: 1

= PURGE DELETE

= SORT ALPHABETICALL

SORT BY FILETYPE"
GUIT DIR PROCESSOR

L 4658 INPUT*[DOWNIITRIGHTICHOICE" | KK: IFKKS

IFRKesdTHENPRINT : GOTOZB0

6680 |FRC=10RNF <1 THENSG748

6685 PRINT*[DOWNISORTING...[DOWN]"

44690 FORA=1TONF

a700 FORB=BTONF-A

6718 IFDIS$(BI<DIS(B+1l)ANDRC=2THENA?3Q
6715 IFRIGHTSLDI®(E) ,2)CRIGHTS(DI®(B+1),
2)ANDRC=3THEN&730

6720 FR=DIS(H):DIS(B)=DIS(B+1):DIS(B¢l)a
F&

6738 NEXT:NEXT®

6748 PRINT*{DOWNIGENERATING NEW DIRECTOR
Yeuo"i1TulBIS=LIN=2; A=D

4758 E=P:PRINTHIS,*B-P:" 1210

6755 FORKK=OTOZS5S:PRINTNZ,CHRS (@) §:NEXT
6748 FE=DIS(N) :KK=ASCI(RIGHTS(FS$, 1) +CHRS(
2]

&762 PRINTHZ,CHR®&(18) jCHRS(NS%(A+1)) |
6778 FORP=KK#32+2TOKKX3IZ2+31:PRINTHZ,CHRS
(PEEK (BUF #23&+P) ) | I NEXT

47808 E=E+1iN=N+1

4798 IFN>NFTHENPRINTHWLS, "B-P: "1 210:PRINT
H2,CHR® (@) jCHR®(255) ) :60T060850

6888 IFECBTHEN&Z?&@

4818 A=A+1:G0SUBL3ISE8:5=NS%(A) :GOTO&750
4838 GOSUB13SeP

6878 PRINT:GOTOZE80

8999 REM BYE!

PEOP PRINT*[CLEARI"ICLOSELIS:CLUSE2:END
P?999 REM READ DISK DIKECTORY

10220 NF=B:CM®=-I@"IPKRINT*LUUMHIISEAKCHLN
G...[DOWNI"

129192 GOSUBl149Pp8

12248 OPENZ,DEV,d,S%

1p@S0 GETH2Z,XB:GETH2, xs

129468 GETHW2,XS:GETH2, X6: IFXs=""THENCLOSE
2:RETURN

l@P72 GETH2,X%:GETH2,xS

19880 GETHZ, XS

LOO%0 IFXSCICHNS (39) ANDXS Y * *THEN L UOLIY
l@lwy IFKe=""THENIYOaY

1011 KxXwe=*

18120 GETHZ, X%

LPL30 JFX$CO“ ANDAS S CHRS L34 ) THEN K S=Kia®
2XEIAOTOIALZ@

19133 IFXS=CHRE(34) THENI®LZ20

19148 DIS(NF)=XX®:NF=NF+1:GOTOl2240
18999 REM WAIT FOR &k GET KEY

112802 FORKK=1TOl®:GETK®:NEXT

11P19 GETKS: IFK$=""THEN1l9L9

11@28 RETURN

11999 REM GET FILENAME OUT OF Fw

12892 KK=14&

12603 IFMIDS(F®,KK,1)="
K>BTHEM1Z8@5

12018 IFKK=@THENNS="":RETURN

12022 Ne=LEFTS(FS,KK] :TS=MID®(F$,18,3) R
ETURN

L2999 REM GET DISK BLOCK

13008 PRINTHLS,"UL:*idI0iT;iS

13212 INPUTWLIS,ER,ER®,KK,Kh:1FE > 1YTHENZY
sie

13228 RETURN

13499 REM PUT DISK BLOCK

TTHLMEKERKK =11 IFK

- 13508 PRINTHLS, "UZ2:*i2jbiTI5

13312
Ble
13528 RETURN

13999 REM SEND DISK COMMAND

14808 PRINTHLS,CMS: INPUTHLS,ER, ERS, KK, KK
tIFER?19THENZOD 18

14D1@ RETURN

14999 REM INPUT FILEMNAME

15003 FORKK=1TUL@:GETHKS ! NEXT: IN$=""
15912 POKEZ224,0:GETKS:IFR#=""THENISYLS
15828 IEKS=CHR®(13) THENPOKEZ2B4, 1: PRINT*
"ICHR®(153) :RETURN

15039 IFK®< YCHR®(20) THENPRINTRS) : INS=1INS
+KS:60TOLSE1D

158498 IFLEN(INS)=BTHENLSKIOG

15850 PRINTKS; : IFLENtINS)=ITHENING="":G0
TO15218

I19@62 INS=LEFTHIINS,LENIING) 11 :1GOTOLSE]
e

19999 REM SET M/C FILEMAME

14928 POKE49488,LEN(MFS):FORP=1TOLEN (MF%
) ; POKE4?488+F ,ASC (MIDS(MFS,P, 1)) i NEXT
16818 RETURN @
16499 REM DEC =--) HEX

16589 HEX®=*":INN=INT(X/1la) GOSUBL&S@B: NN
aXAND1S:GOSUBL&4600: RETURN

L&6@@ IFNN3>PTHENHEX®=HEXS + CHH® (SSebNI
16618 IFNNC1BTHENHEXS=HEX®+ CHIS (A8 « NI )

1662@ RETURN
16999 REM HEX

INPUTHIS,ER, ER® KK ,KK: IFE > 19THENZ@

--» LEC
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PROGRAMS

17020 Xs@:KKS=RIGHTS(HEXS, 1) IFKKSC";*TH
ENX=X+ASC (KKS$) -48: GOTO1 7820

17010 X=X+ASC(KKS$)-5%

17828 KKS=LEFT®(HEX®,1): IFRK®<*: *THENX=X
+IASC (KKS) ~4B) #1&6 RETURN

17838 X=X+ (ASC (KK®) -55) #16: KETUKN

17220 KK$=RIGHT®(HEXS,1): IFKKEC " " THENX=
X+ IASC(KK®) -48) #lo: RETUKRN

20000 INPUINIS, EN,LKS,KF,Fn

20816 PRINT"[DOWNI®®E “Ens!60102u

39999 REM LOAD M/C RDUTINES

60088 FORP=1TOLJIS:READA: KK=KK+A%P:FOKEF+
49151 ,AINEXT

6283 IFKK=1364808THENRE TUKN

42097 PRINT*(CLEARICDOUNI(DOWH) [DGWN] ans
DATA STATEMENTS INCORRECT®:END

69018 DATAZ6,42,1%92,74,69,192,32, 1u4
SE0Z9 DATAL?2,162,2,32,194,25%,32, 227

42032 DATAZSS,32,183,25%,208,6,32,31

6038 DATAIT2, 76,114,192, 75,122, 19, 238
&@958 DATAZ2S1,2K8,2,230,252, 1a%,2%2, 204
0868 DATALGD,96,32,1049,192,102,2, 32
49278 DATAL98,25%,32,183,255,298,22%9,32
&ORB8 DATAZR?,255,162,0, 129,251,32,31
42098 DATAL92Z,144,239,176,21%,32,104,19F
42122 DATALSZ,2,32,201,255,182,0,1561
&8112 DATAZ231,32,218,255%,32, 183, 25%, 204
48120 DATAL195,32,31,1%2,165,25141%7,253
6B132 DATALAS,252,229,2%4,144,231,174, 16
]

69142 DATALSL?,2,162,8,160,2,32,186

49158 DATA255,162,1,160,193,173,8,193
42148 DATA3Z, 189,255,32, 192,255,996

68178 DATA32,204,255,16%9,2,76,195,255
48999 REM DIRECTORY SECTORS

&1P008 DATAL,4,7,19,13,16,2,5,8,11,14,17,
3,6,9,12,15,18

Meteor Attack
by Nick Pearce

Occasionally | enjoy a good, traditional
zap-'em game and | find there's no better
machine than an Atari for games design.
Meteor Attack will run on both the old
Ataris and the new XLs, and occupies

Little is needed in the way of instruc-
tion: just protect the cities from the
meteors with shots from the gun tower.
The joystick controls the direction of
the shots.

arcade games — high scores, multiwave
and a two-player cooperative mode. My
highest score is 28,700, which I'm sure
will be beaten with little or no effort.

N Walker

less than 16k.

The game has all the usual features of

2 BRAPHICS 017 ,"METEDR ATTACK"17 17 *

by Mick Pearce, {(c} Oct B4"17

4 8OTO 7000
200 FOR I=0 TO M IF PEEK(PC+1)>4 THEN 350

210
220
275
230

355858283882

8833804

BB=1INT ( (PEEK (PX+1) -28) /B) +INT ( (PEEK (PY+1) —25} /@) $24: AA=E+BB

IF NOT PEEX(AA) OR PEEK(AA)=13 OR BB<S28 DR BB>SS0 THEN 300

POKE AA,31S0UND 3,24,10,101FOR J=0 TO 3SINEXT J

BLDNGE=BLDNBS-N13: SOUND 3,0,0,0:POXE AA, 131 1F NOT BLDNGE THEN POP 180TO 700
POKE PY+1,01POKE PX+I, INT(RND(0) R1)+R21POKE PCOLR+I,22:POKE PC+l,40

NEXT 1

FOR I=0 TO N1:IF NOT PEEX(HIT+I) OR PEEK(EUN+1)<>141 OR NOT LIVES(I) THEN

BOUND 3,2,4,100POKE 710,222/ LIVES(1)=LIVEG(I)-N11BOSUP BHOW

FOR J=0 TO,443NEXT J1SOUND 3,0,0,01POKE 710,218:IF NOT LIVES(I) THEN 450
POKE nnﬂég;m FACE+I, 1351B0T0 490

IF NKOT LI (0) AND MNOT LIVES(NL) THEN POP 160TO 700

NEXT I

BOSUR SCORE

IF PEEK(CONBOL)=START THEN 700

POXE CH+PEEK (LEVEL) ,0:1F PEEK(LEVEL)<>127 THEN 200

LOOP=L00P+N1

IF LDOP=120 THEN R1=B85:R2u44

IF LDOP=210 THEN R2=80

IF LOOP=300 THEN R2=123

IF LOOP=390 THEN B0SUB PAUBE:R1=10131R2=141POKE PEX, NI

IF LOOP=590 THEN BGOSUB PAUSE:1R2=1421POKE PSX,255

IF LDOP=7%0 THEN BOSUP PAUBE:N=N+N1iLOOP=0:R1=1543:R2=443POKE PSX,0:IF N=4 TH

M=N:80TD 200

REM %1 gameovor

POKE AUTD,0:S0UND 3,0,0,0

POSITION 14,8:7 #6;~ OAME OVER ":60SUB SCORE

IF PTS>HI THEN HI=PTE:1GOSUB SHOW

FOR J=0 TO F00:NEXT J

REM %% bogin

POSITION 2,0:7 843 "SCORE LIVES HIGH"

PT5=03 BLONES=10:LIVES (0) =3: LIVES (N1)=3: 60SUB SHOWPTS:GOSUB SHOW

FOR I=CH+120 TO CH+127:1POKE I,2551MNEXT I

FOR 1=432 TO ASS5:POKE 6+1,207:POKE S8+1+120,78:NEXT I

FOR 1=530 TO 540 STEP 21POKE 8+I,78:1POKE S+I1+9,7B:1NEXT I

POKE B+514, 12:POKE 5+517,12:POKE S5+538, 12:POKE S+541,12

POKE HIT,O01POKE HIT+N1,0:POKE FACE, 138:POKE FACE+N1,135

POKE LEVEL, 120:POKE BHIELD, 10

TIME=400

POSITION 4,537 4} motoor attac

POSITION 14,8:7 ®&;" o

POSITION 0,11:7 @6 "RESET to finish*

FOSITION B8,1317 #&6)“DFTION=1 player "j:lF PEEK(SOLO) THEN 7 #&; “<":160TD B4S5
- -

? ’
POSITION 14,15:7 ®6) "BELECT=2 players”j:IF NOT PEEK(SOLD) THEN 7 #&;"<":GOT

as55

? Wb "
POSITION 4,18:7 843 "START to play”

TIME=TIME-N11IF NOT TIME THEN 900

IF PEEK(CONSOL)=0PTION THEN POKE SOLO,N1

IF PEEK (CONSOL)=SELECT THEN POKE BO0LO0,0

1F PEEK (CONSOL) < >START THEN

POSITION O,8:F0R I=N1 TO 737 @&63B8jaNEXT 1

IF NOT TIME THEN POSITION 14,807 86) "PRESS START"1POKE AUTO,N1
LOOP=01R1=1631 R2=441 H=31N=N11 POKE PSX,0

FOR I=0 TD 3:1POKE PY+I,321POKE PX+I,01POKE PC+1,0:NENT 1

BOTO 200

1900 PTS=PTE+PEEK (DEETROY) 8385: POKE DESTROY,O
1999 REM 88 showpts
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2000 N#=STRS (PTE) 1 Me="000000" 1 MS (7-LENIN®) )=N®1POSITION &,N1:7 #&;Me:REJURN
FEM %3 show

2100 N$=STRS (HI) 1M8="000000"1 M$ (7-LEN (N$) )=Ne1 POSITION 19,N137 S&jMe
POSITION 14,N1:7 @&6)LIVES(0))" "jLIVESB(N1)1RETURN

REM %% pauns

SOUND 3,90, 10, B1 J=LOOPSMS2+BLDNGSSSES

POSITION 4,6:7 #6303 BONUS POINTS®

PTE=PTS+J: B0BUB m

J=0:FOR I=0 TO 31 IF PEEX(PC+I) THEN J=J+N1:60TO 4090

BE=INT { (PEEX (PX+1)-28) /8) +INT { {(PEEK (PY+1) -26) /B) £74: Ad=fl+RR

IF NOT PEEX(RR) OR PEEX(AA)=13 OR BE<S28 OR BB)SS0 THEN 4090

POKE AR, 13 BLDNBS=BLDNGG-N11 IF  NOT BLDNBE THEN POP 1POP 1POP 18070 700
MEXT InIF J THEN 4005

SOUND 3,0,0,01POSITION 4,417 8&)B8 (N1, 17)

RETURN

:

HED

32

REM 88 intro .

A city im thr by sstecrs, its®
"only protection is an smergy shield”
“and 2 laser canons.”

"You control the canons. They are®
"capable of firing energy bolts in®
"any of six directions depending on*
"the up/centre/down position of the®
"stick when the trigger is pressed.”
"Points are gained for pach seteor you®
“destroy. " i

“The gase ends when edther both canons®
"or all 10 bui.l.dl.n!u are destroyed!®:7?

]

ETRTRE
EE R L R R

"Both canons controlled by joystick 1.~

3
=
°

"Jjoystickioleft, joystickZ=right canon™i?

» "PREES HTART")

CONSOL=53279: START =61 SELECT =51 OPT 1ON=3

IF PEEK(CONSOL)<>START THEN 7900

REM 9% init

RAMTOP= 10461 MY TOP=PEEK (RANTOP ) - 12: POKE RAMTOP , MYTOP

BRAPHICE 17: DL=PEEK (540) +2ZS48PEEK (541 ) : S=PEEK (DL +5) 256 +PEEK (DL +4)
POME 708, 10WPOKE 709, 1361POKE 710,218
m-um-m-mwu:mmm-m«s:uo-m-m&1nmv-lm
SHAPABE=2061 TAB=153461LEVEL=14022 SHIEL D=1 401 : PC=1 536

PX=15601 PY=15481PS)X=15081 BOLO=156041 AUTO=1605
Fﬁ*lbl(ﬁﬂﬂ-lﬁlzlHIY"I&lﬂIm!-i&mamlﬂlm:muﬂlm
DIM M8 (B),N8(B) ,LIVES(NI1) ,BS(40)

BEi(NL)=" “3B8(40)=" "3 B8(2)=BesHI=0

SCORE= 19001 SHONPTS=20003 EHON=21001 PAUSE=4000

DIM FILL®(17):FOR I=N1 TOD 17:1READ JIFILLS (1) =CHRA® (J) «NEXT I
DATA 104, 104, 104, 133, 208, 160, 0, 132, 207, 104, 104, 145, 207, 200, 208, 251, 96
DIM COPY®(23)3FOR I=N1 TO Z3:READ J1COPYS (1)=CHR® (J) 1NEXT 1
DATA 104, 104, 104, 133,206, 104, 104, 133, 208, 160,0, 132, 205, 132,207, 177,205, 145,
200, 208, 247, 76 .

DIM VBION®(10):FOR I=N1 TO 101READ JrVBIONS (I)=CHR® (J) s NEXT I
VBIONS (3, 3) =CHR® (NYTOP+4)

DATA 104, 1462,0, 140,0,149,7,76,92,228

A=USR(ADR(FILLS) , 46,0017 86, "MAIT"

FOR I=4 TD 113 X=USR (ADR (FILL®) ,MYTOP+I,0) s NEXT I

FOR 1=0 TO Nii X=USR (ADR(COPY®) , 22841 ,MYTOP+1) 1 NEXT [

CH= (MYTOP) 8256

FOR I=CH+8 TO CH+119:1READ J:POKE I, JINEXT IiPOKE 75&,MYTOP
DATA 0,0,4,64,16,2,40,0

DATA 0,468,17,24,188,2,32,.8

DATA 0,4,864,42,29,186,54,20

DATA 21,74,34, 190,93, 134,37,64

DATA 56,124,124, 126,125,452, 62,28

DATA 12,12,29,24, 24,24, 60, 60

DATA 0,4, 14,28, 24,24, 860,80

DATA 0,0,7,14,28,24,40,40

DATA 48, 48, 54,24,24,24, 60, 60

8910 DATA 0,96, 112,54,24,24,40, 40

8911 DATA 0,0,224,112,%56,24, 60,50

8912 DATA 24,126,126, 124,24, 126, 126, 126

8913 DATA 0,0,0,0,0,24,52,90

8914 DATA &0, 36,60, 34,40,36, 80,90

F000 FOR I=TAB TO TAB+7i:READ JiPOKE I1,J:NEXT I

9010 DATA 3,12,48, 192, 252, 243,207,463

9050 FOR 1=1700 TO 1713:READ J:1POKE™ I,JiNEXT I

040 DATA 72,149,166,141,10,212, 141,26,208, 141,23, 208, 104, 64

F070 POKE DL+27, 1341POKE 512, 1641POKE 513,686

F100 MT=(NYTOP+4)82561FOR I=MT TO MT+707:READ Ji1POKE T,J:NEXT 1
9200 DATA 216,173,69,4,240,48,169,0, 141,132,2,141,133,2,206,71
9205 DATA 6,208, 20, 1569,40, 141,71,6,238,70,4,173,70,6,201,15

9210 DATA 208, 5, 1469,2,141,70,6,173,70,4,141,120,2,173,70,6

9215 DATA 24,105,3,141,121,2,173,48, 4,240, 12, 173,120,2, 141, 121
220 DATA 2,173,132,2, 141,133, 2, 169, 62, 141, 199, 2, 173, 47, 6, 240
9225 DATA 8,206,47,4,169,54, 141,199,2, 162, 1, 189,82, 6, 208, 91

9230 DATA 1&9,3,157,B80,4,187,74,5, 157,76,6,188,120,2,152,41

9235 DATA 8,208, 8, 169, 135, 157,74, 6, 157,76, 4, 152,41, 4,208, 8

9240 DATA 169,138,157,74,6, 157,76,6,152,41,2,208,8, 169,2,157

9245 DATA B80,6,254,76,6,152,41,1,208,8, 169, 4, 157, 80, 6, 222

9250 DATA 76,6,56,169,5,253,80,6,157,78, 6, 189, 74, 6, 201 , 135

9255 DATA 240,9,5h, 169,0, 253,78, &, 157, + 189,90, &, 133, 204

9260 DATA 189,92, 6, 133,203,160,0,132,77, e9,76,6, 145,203,202, 16
9265 DATA 138,142, 1,189,868, 6, 240,23, 138, 10, 168, 222,89, &, 208, 7
9270 DATA 159,0, 153, 1,210,240, 49, 189, 88, 6, 153, 0,210, 208, 61, 189
9275 DATA 82,6,208, 36, 169, 132, 2,208, 51, 160, 3, 185, 28, &, 208, 41

9280 DATA 189,84,6, 153,28, 6, 169, 194, 153, 36, 6, 189,78, 6, 153, 48

9285 DATA &,1689,80,6,153,44,6,138,10,1568, 149,19, 157,88,6,153

9290 DATA 0,210, 149,74, 153, 1,210,208, 3, 136, 16, 207,202, 16, 164, 162
9295 DATA 3,188,8,208,240, 63, 152, 41,8, 240, 4, 160, 3, 208, 20, 152

9300 DATA 41,4,240,4,160,2,208, 11,152,41,2,240,4, 140, 1,208

9305 DATA 2,140,0, 183,52, 6,208, 29, 169,0, 157, 28, &, 169, 7, 153

9310 DATA 52,6, 169, 32, 153, 20, 6, 238, 73, 6, 24, 173, 10,210, 41, 240

9315 DATA 105,14, 153,192,2,202, 16, 185, 142, 3, 169,52, 6,208, 73, 188
9320 DATA 4,208,240,468B,152,41,4,240,18,160,0, 1689,24,6,16,1

9325 DATA 200, 153,82, 5, 149, 141, 153, 74, 6, 208, 30, 152, 41, B, 240, 20
9330 DATA 149,7,141,567,6,204,45, 6,208, 15, 149, 10, 141,45, &, 238

9335 DATA &6, 6,208,5, 152,41, 1,208, 15, 169, 7, 157, 52, 4, 169, 32

7340 DATA 157,20,6,169,62,157,192,2,202,16, 175,162,3,189,20,6
9345 DATA 240,24, 189,52,6,208, 19,24, 189,24, 6, 109, 72, 6, 157, 24

9350 DATA &,24, 169,32, 6,105,2,157,32, b, 189,28, 6,240, 46,24 -

353
FISH0
9365

gResmasbilang

JEEEIIYERLEES
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~

DATA 189,28,4,125,48, 6, 157,28, &, 56, 189, 3b, &, 253, 44, &
DATA 157,34,6, 169,44,221, 28, 6, 176, 14, 169, 211,221, 28, 6, 144
DATA 7,149,10,221,38,6, 144,5, 169, 0, 157, 28, 4, 202, 16, 173
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7415 DATA

9370 DATA 169,0, 133,209,142, 3, 189,52, 4,240, 23,230,209, 222,52, 6
® 9375 DATA 208, 14,56, 189,20, &, 233,08, 157,20, &,240,5, 169, 7, 157
9380 DATA 52, 6,202, 16,225, 165,209,240, 3,24, 105, 10, 160, 4, 153, 1
9385 DATA 210, 141,30, 208, 162, 3, 189, 8, &, 133, 204, 189, 12, 6, 133, 203 @
® 9390 DATA 1&9,0, 180,255,200, 145, 203, 192, 7,208, 249, 189,32, 6, 157,12
9395 DATA &, 133,203, 189, 20, &, 133, 205, 177, 205, 145, 203, 136, 16,249, 189
9400 DATA 24,4, 157,0,208, 138,72, 72, 189, 4, 6, 133,209, 188, 16,6
9405 DATA 162,3, 165,209, 49,207, 143, 207,200,202, 14, 244, 104, 170, 189, 36 L]
L ] 9410 DATA 6,157, 14, 6,168, 169,0, &, 133, 209, 162, 3, 145, 209, 17,207
145,207, 200, 202, 16, 246, 104, 170, 189, 28, 6, 157, 4, 208, 202, 16
9420 DATA 149, 76,798,228
@ 9600 POKE S4279,MYTOP+41POKE 423, 171POKE S3240,0
POKE BHAPABE, MYTOP: POKE 207,0:1POKE 208, MYTOP+7: POKE SOLO, 1
9640 FOR 1=0 TO 3:POKE 1S544+1,MYTOP+B+13POKE S53256+1,0:NEXT I
° 9700 POKE AUDCTL,O:POKE SKCTL,3:POKE AUDF+4,34
9720 POKE BUNLOCX, 1151POKE BUNLDCX+N1, 139:POKE 1606, 5: POKE 1407,50
9740 K=5+4902 I=INT (K/256) s J=K~182561 POKE BUNHI, I1POKE BUNLO,J
750 K=G+493: I=INT (K/256) 1 J=K-18256) POKE GUNHI+N1, 1:POKE GUNLO+NI, J L]
[ ] 9800 POKE S59,43:POKE 53277, 31 X=USR (ADR (VBIONS) ) 1 POKE 54284, 19216010 800

To use this program you need to have
created an adventure party from Brim-
stone Part 1 published in December and
solved by Brimstone Part 2 published in
January 1985. After the dangers of
Brimstone Part 2 you finally make it to
the local tavern where you can relax.
Here the spoils of your previous adven-
tures are shared among the survivors in

Brimstone Part Three
by Paul Gallagher

your party, new experience and hit points
are calculated, spells learnt, magical
weapon bonuses accrued, and the

replenishment of lanterns and rations:

accomplished. Each character can then
be saved to tape individually, thus enabl-
ing them to adventure again together in
different groups.

If there is sufficient response to the

Brimstone Trilogy we'll be publishing a
detailed description of how to create
your own dungeons. As stated in Part 1
the characters closely follow AD+D for-
mat, so your computer-generated
characters can of course be used in a
standard human-moderated game of
Dungeons and Dragons.

@| 18 ’BRIMSTONE_PART

39 G
<HeT K, ymnt

®| 40 1F1

L] 3@ NEXTY.X:COTO118

170
® FK8="Y"THEN13@

®|  B9ze:xial Yisl
210 NEXTY1

+ " 1PRINTGECK ); "GP. "

LD & GEMS DISCOVE
i "EXP.POINTS. "

33@ IFCB

378 IFMC=1THEN

111:THE TAVERN.
20 PCLERRI. 'CLERRE3@ 'DIN TFO(E6),EV(E6), HC(E6
1 GOSUB2750 ' FORX=1 TOXX ' L1( X y=@ ' FORY=1T08 ' IFINBTRC 1, E®CK, Y ), "RATIONS" »

FACT YOUR PRRTY 18 S"I'ILL 8TUCK

ALL.":PRINT@487, "C(PRESS B6@
ggﬂ FORXa 1 TOXK : IFH(X ) 1 THEN1 7@ ELBECLS: PRINT@33,N®(X);" PLRCES

L] 160 PRINT™ *;TS(X,Y):NEXTY:PRINT" AND")GC(X); "GOLD. " 'PRINT:PRINT" OM THE TRBLE.": ®
PRINT@487, “(PRESS RNY KEY>") :GOBUB6Q
NEXT :CLS:PRINT®33, "DO YOU WISH TO REVIEW":PRINT"

wuwitg P. Gallasher 1584

< 1, EQCX, ¥ ). " TORCH" )¢ JRTHENESKC X, Y J="
44 IFINSTRC 1.E®X, Y ). "FLASK
48 TFINSTRC1,E®(X,Y), “LANTERN" > YATHENE®C X, Y )=“LRNTERN"

" ) JOTHENESC X, Y Jm®

60 Ki=INKEYS 'RR=RNDC 20 ) IFK@=" "THENS@ELSERETURN

78 FORK=1T020@@' NEXT ' RETURN

® 8@ FORC=17T0241STEP32 ' PRINTEC, STRINGS( 15,32 ) ' NEXT 'RETURN
9@ CLS:PRINTR33,NS(X))" THE ";C8(X) RETURN

1@ FORC=2B88T0448STEPIZ: PRINTEC, STRINGSC32,32)) ' NEXT ' PRINTR460, STRINGE( 31,32); :R

ETURN
o 118 IFR)>1THENCLS:PRINT@33, "YOU HAVE NOT FOUND YOUR WRY OUT OF THE DUNGEOM YET.IN L
TN ROOM",R'PRINT" YOU MUST RELOAD YOUR RDV

INTD PROGRAM * * AND MRAKE WAY BRCK TO THE ENTRANCE.":END
L] 120 FORX=1TOXK ' IFHC X )< 1 THEN1 30ELSEGOSUB28560 ®
138 NEXT ' CLS:PRINTE233, "the tavern": GOSUB7®:'CLS'PRINTE33, "MELL DONE. YOUR PRARTY
HAVE SUCCESSFULLY MADE YOUR WAY BACK TO THE MERRBY VILLRGE RAND RRE  NOW WA
[ ] :FENG YOURSELVES WITH TANKARDS OF THE LOCAL MERD IN ‘the tarnished Suor ®
14@ GOSUB?@:PRINT'PRINT" AFTER A GOOD MERL EVERY-ONE IS FEELING MUCH RECOVERED
® FROM THE RECENT DIFFICULTIES. DIVIDING OF THE SPOILS IS CALLED FOR BY ONE AND °

ANY KEY>"; ' GOSUI

180 FORK=1TOXX:IFQCK)>GQ THENQG=Q(X)
190 TGaTG+GCX ) FORY®ITOS: TTHCX, Y IuTO(X, Y ) TOCH, Y= " :NEXTY, X! GTaTG
280 FORX1=1TOXX ' IFH( X1 )< 1THEN22RELSEFORY 1=1TOS IFTTECX1, Y1 3¢ >" "THENGOSUBBER : GOSL) °®

228 MEXTX1:FORM=1TOMX: IFH( X ){ ITHEH24QELSE CLS:PRINT" ";N®(X);" HAS GAINED:":FORY
L =1TO3: IFTBCX, ¥ )=""THEN23@ELSEPRINT" ")T®(X,Y)
238 NEXTY 'PRINT:PRINT" FOR ITEMS SOLD OR GOLD
: GOSUB6@
® 24@ HEXTX:GOSUB239@:GOSUB1278@
0suB420

TRKEN

° 278 MPaMT4GT+FT:BE=MP/ET 'CLS 'PRINT 'PRINT" EXPERIENCE ERINED (FROM COMBAT RND GO °

DURING YOUR

RED ) RECENT ROVENTUR
280 PRINT : FORX=1TOMK: IFHC X )< I THENZIRELSEIEC X )= INTCBEREMCK ) ) PRINT® " iNBCX )i IECKY

L 293 NEXT : GOBUBE@ ' FORM=1TONX ' IFHC X )< 1 THENIS@ELSEGDSUBSP : PRINT t PRINT" EXPERIENCE B L]
ONUSES FROM MAGICAL ITEMS BROUGHT

3@@ PRINT" TOTAL EXPERIENCE GRINED =", IECX)+AB(X)
L ] 310 ECHI=ECK )+ IECK I+RBCX)

320 PRINT" CURRENT TOTAL:";ECX)) "E.P.":GOSUB248@ ' PRINT" NEW HIT POINTS=";NH
YBTHENPRINT" CONSTITUTION BONUS=",CB) “HP"

® 348 PRINT" NEW TOTAL " jHPCX ) "+" jHH) : IFCBYOTHENPRINT "+" 1 CB)
358 HPCX )aHP( X )4NH+CB: PRINT"=" |HPC(X )i "HP. "' : GOBUBSA

368 NEXTM:FORX=1TOXX: IFH(X )¢ 1 THENIBRELSE IFCE( X >="MAG ICIAN"ORCH( X )= ILLUSIONIST"O
® RCSCX)="CLERIC"ORCEC K )w“DRUID" THE 5@

BACK, ... " 'PRINTRBCX ) "EXP. POINTS"

NGOSUB4

380 MC=0+NEXTX:GOSUB13201 GOSUB1S6a: GOSUB1920 ' GOSUB2zee
398 FORK=1TOXKX' IFHC K )< 1 THEN4BRELSEGOSUB2869

:=" {PRINT :FORY=1T

THE SPOILS (YsN)":GOSUBE®: I

IN LIEU OF OTHER TRERSURE

URE
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408 NEXT:GOSUB2790' XSAYE CHRRACTERSK

L4 418 CLS:PRINT@283, "GOOD LUCK":PRINT@234, "IN YOUR NEXT"'PRINT@267 ., "RDVENTURE" :END
420 'sxx DERD COMRADES ki
438 CLS'PRINTE3S, “A BONUS FOR THE THOUGHTFIL. * ' GOBUB7®

® 440 PRINTRS7,°YOU MERE UNFORTUMATE TO LOSE R GODD COMRRDE DURING YOUR RECENT RD
VENTURE ,BUT MERE SUFFICIENTLY CONSIDERATE TO CARRY THE BODY OUT OF THE DUNGEON
FOR A DECENT BURIAL." :GOBUBT®

® 450 ONRNDC 3 )GOTD468, 479, 460
468 FGC=1@0IRNDC 109 ) FTeFGEN : PRINT® DERD KOW DISCOVER. CO
MES FROM A MEALTHY FAMILY CLAM.AND IN APPRECIATION OF YOUR WORTHY DEED

@ EED TO AMARD ERCH OF YOU")FG; "IN GOLD AND Ml i
478 FCs1@URND( 100 :FT=FGINX'PRINT" THE FAMILY OF TME DERD COMRRDE RRE VERY GRAT
EFUL D IN RECOGNITION OF YOUR FORMER FRIENDSHIP PRESS YOU TO RCCEP
T A GIFT OF";FG:; "GP ERCH.":GDSUBE®' RETURN

L ] 480 ‘Ex BCROLLS & SPELLS 8!
498 MC=@:GOSUB9D: PRINT@S?, THE FOLLOWING SPELLS' " PRINT
588 mam«:mu,vxr'ﬂaﬂlmsw&.n

L ] 510 HEXT GDSUBES ' GOSUBS0 ' PRINTRS?, "YOU HAVE THESE ITEMS'“ PRINT FORY={TOS: IFTS(X

SY IO *THENPRINT® ") T&(X,Y ) MC=i

528 HEXT PRINT@417,"DO YOU WISH A REVIEM OF YOUR SPELLS & SCROLLS (Y/N)":GOSU
TFKS="Y " THEN49@

338 GOSUBSe

548 PRINTESG, " YOU MAY CONVERT SCROLLS INTO SPELLS IF YOUR REGUISI

BILITIES RRE HIGH EMNOUGH. YOU MAY RLSO PLACE SPELLS ONTO scmu.e TO PRD\I'ID
L wm MORE POMERFUL SPELLS IN YOUR SPELL BOOK, BUT THIS WILL COST G
530 8P=33: IFICX))IANDICX X 1 ITHENEP=4S

(] S68 IFICX)=130R1C X )= 14 THERBP=33

578 IFICX )= 1SORIC X y=1 GTHENEP=63

388 IFI(X)=]17THENSP=TS

IF I X )= | STHENSP=63

680 TFCS X >="MAGICIAN"ORCEC X >=" ILLUSIONIST " THENPRINT" YOUR CHRNCE OF UNDERSTANDI

NG A NEM SPELL 1S",8P;"%"
6ia muh-mm'mxn'nﬂuwmﬂu 'PRINT" ARB A " CBCX)1" YOU UNDERSTA
® WD ALL  SPELLS OF YOUR LEVEL."
620 PRINT® DO YOU WIBH TO AVAIL YOURSELF OF THI8 OPTION (Y/N)":GOSUB6@' IFKS="N
*THENNC=3
] [~ ]
648 ‘ESPELL/SCROLL INTERCHANGEX
658 FORY=1T08' IFBS(X,Y )=" "ANDMC=1
P 668 m:m-lmn.vxr-mm-mm
679 mn.mlmu’.-m THIS GAME YOU ARE ALLOWED TO HAYE OMLY A MRAXIMUM OF
EIGHT SPELLS IN YOUR SPELL BOOK, RND YOUR BOOK IS NOW FULL.
mnm-m YOU MAY CONVERT SPELLS INT DWSMDMHRTTWT TO ST
o UDY OTHER BCROLLS WITH R VIEW TO PUTTING THEM INTO YOUR SPELL-BOOK."
*‘? P!INT" DO YOU WRANT TO AYRIL YOURBELF OF THIS OPTION (Y-/N)" . GOSUBE@: IFKB(>"
® 768 GDBLIBSG PRINT: PRINT" WHICH SPELL DO YOU WANT TO PUT ONTO A SCROLL.": INPUTTC

8:FORY=1T08: IFTCO( >SBCX, Y )THENNEXT : PRINT YOU DO NOT HAVE R SPELL OF":PRINT" ";T
Ca:GOSUB?@ 1 COTO698

® 710 F=@1FGRZ=2T063: F=INSTR( 13, TF8(Z), TCW > : IFF=@THENNEXTZ {PRINT" THIS SPELL DOES’
NT SEEM TO EXIST”:GOSUB79@ GOTD630
720 tsmxxs:ewzmenmm- UNFORTUNATELY. YOU HAVE INSUFFICIENT GOLD
T0 ACHIEVE  YOUR DESIRES.™:GOSUB7@:RETURN

® 730 PRINT THIS WILL COST YOU THE BUM GF  °)SEEV(Z);"GP IN TIME & MONEY.*"'PRINT®
DO YOU WISH TO PROCEED (Y/N)>"iGDSUBER: IFKE< >"Y* THENSS®
748 FORY1=1TOS: tmx,ﬂx)*-w GOSUBS@ ' PRINTR161, "AHIRHI YOU NOT ONLY HAY

® E A FULL SPELL-BOOK OF EIGHT SPELLS BUT CARRY THE ALLOMED MAXIMUM OF  FIVE 8C
lellﬁ'L .YOU NILL HAVE TO USE OR SELL SCROLLS AT THE NEXT OPPORTUNITY."GOSUBG@:RE

° g ;ﬁﬁ?!m.mm ...osf-'ﬂuns:i:;v)-«»-E.P(m-mm-u:wz:

scroll successfully we n F YOU WISH TO PR R FURTH

ER SCROLL PRESS ‘Y’ OR ‘8’ IF YOU WANT TO PUT ONE OF OTHER SCROLLS INTO YO
UR SPELL  BOOK,":GOBUBSR: IFK®="Y"THEN

L] 778 IFKBu"g"
7808 RETURN

B 799 GOSUBS@'PRINT@129, "WHICH BCROLL DO YOU WISH TO STUDY & CONVERT TO A NEW
800 Fu=d: INPUTTCS FORY=1T0S: SCOmMIDEC TCK, YD, 13,57 IFSC8=""THENB1BELSEFSINSTRC 1, T
8, SC8 )1 IFF< >OTHENB2D

° 810 NEXTY PRINT" YOU DO NOT MAVE R SCROLL OF":PRINT" “;TCS:GOSUB?8: GOTN798
820 KeRNDC 18851 IFK>BP THENPRINT" UNSUCCESSFUL.SFELL LDST UPON  BEING RERD.":GO
SUB70: T( X, Y )=" 1 GOBUB4S3 ' RETURN
838 PRINT" successful” GOSUB7@'FORZ=1TO8: IFS®(X,2Z )¢ >""THENNEXTZ FETURN

L 840 88CX,Z)>=MIDSK THCX, Y2, 13, 18)1 TRCX, Y )=* * 1 GOSUB49@ : RETURN
890 ‘xa¥xs DICE THROMING ik
B50 FORN=1TOMX:RC(X)=@:FORZ=1TO L{X)'RT=RND(20): IFRCA £ }{RT THEN Ru‘¥X)=RT

[ ] =ﬂ %¥ FORX=1TOMX: IFRCCX+1 )eRC(X ) OR RCCH+2)=RCCK) OF FPLOK+3=RCCK) THEN BE
688 FORX=1Ti +ROC X eRCEX )1 NEXT

® 858 FORX®1TOXK M X it + FORYsX4 1 TOXK : IFRCCMCK > )CRCCY STHENMC X r=7
980 NEXTY N=RCCX ) P{X IsRCCMOX )2 RCCMC K ) dmN 1 NEXTX : RETURN
918 ‘¥%% CHOICE ROUTINE Xk%

° 920 CLS'PRINT PRINT® RFTER R LENGTHY SESSION OF DICE THROMING....":GOSUB1@S
B+PRINTIPRINT' T:‘I.Evas‘l CHOICE FALLS T0....." FORY=1TOXA FORX=1TOXA IFROCK 1mPCY
b BENEXTX.,
930 188 PRINT®289, H8CX); *, WHD THREW ":P(Y)

[ ] 948 K="" PRINTQ321, "WHICH ITEM DO YOU CHOOSE":PRINT" (YDU MUST TYFE THE DESCRIP
TION PRECISELY. INCLUDING ALL DOTS.)": INPUT" ";TC$

930 FORZ=1TOXX'FORI=1TOS: IFTCS=TTCZ, 1 J)THENI7RELSENEXTI ., Z

e 968 PRINTR449,"THAT ITEM IS NOT HERE":COSUB7@:PRINTE449,"" :GOTO948

979 GOSUB1@B2- IFKE="A"THENS4Q

988 IFKB="G"THENGEC X JeGEC X +EVC 1 »: TGeTG-EVC 1 ):PRINT" IT*S WORTH “,EV(I); “GOLD."
P GOSUB78@ : GOTO1820

998 IFKBa"S"THENGECX )=GEC X M+EV(T ) GOSUB188: PRINT®38S, "IT FETCHES™;EV(T), “GOLD."
TT8C2Z, 1="" 1 GOSUB7R :GOTD1820

1080 FORJ=1TOS: IFTBCX, Jo=" " THENTS( X, J)=TC®: GOSUB177@: TT( Z, 1 =" :GOTO1@1BELSENEY,

L] TJ
1818 FORX3=1TOXX:FORY3=1TOS: IFTTECX, Y3)=""THENNEXTY3, X3 :RETURN
1820 PRINT@33, "NEXT TER. .. " :NEXTY

[ ] 1838 CLS:PRINT®33, "ITENS REMININGJ' PRINT FORX2=1TOXX:FORY2=1TOS: IFTT® X2, ¥2)="
“THEN1B4@ELSEPRINT" *;TTB(X2,Y2)

1840 NEXTY2, X2 GOSUBE:RETURN _

® 1859 PRINT FORYZm1T0MX FORX2w1TOMK : IFROC X2 Y=P( Y2 YTHEN1QEBELSENEXTX2

1868 PRINT" *; ¥2);" ROLLED A MAXIMUM OF“;P{Y2)'NEXTY2:GOSUBES CLS:RETURN
107@ ‘%% ITEM COMPATIBILITY X%

1888 FORT=1TO66: IFTCE=TF8( T YTHEN] 1 BRELSENEXT

L 1099 IFT)66T URN

1180 C1e=_EFTB{CMX), 1) IFUC(T }=»1 THENRETURM

1110 IFWCCT Y=2ANDC18e " N THENRETURN

° 1120 ITFWCCT Y=3RNDC18=" ] *THENRETURN

1138 IFUCCT )mdANDC 18w "C" THENRETURN
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g8 Je e neran
8="F"ORC18="P"ORC19="R" )THENRETURN
116@ IFUCCT )=7AND( C18="C"ORC18="D" YTHENRE TURN
1178 IFWCCT)=BANDC C1®="F "ORCI1#="P"ORC18="R"0RC19="C" )THENRETURN
1188 IFWC(T)=SAND(C18="F"ORC1#="P"ORC18="R"ORC18="T"ORC1%="A" )THENRETURN
1158 [FWCCT dmiBAND(C1e="M"ORCI8="C" YTHENRETURN
1288 IFMC(T )=l RNDCC18="M"ORC18="D" >THEMETURN
1218 IFWCCT )=12ANDCC18="H"ORC18="1" JTHENRETURN
1228 IFUCCT = 13AND( C180"F "ORC18="P"ORC]9="R"ORC18="D" )THENRE TURN
123 et e Ty
i) NOT _COMPATIBLE WITH YOUR CHRRACTER’'S C
LASS, "1PRINT” YOU MAY CHOOSE aGAIN, sELL THIS ITEM OR TRAKE EQUIVALENT 20LD.":GOS

1259 IFKE="R"ORKS="G"0RKS="5" THENGOSUB1@8: RETURNELSE1248
1260 ’kix GOLD SHARE %x2x

1270 GX=INTCTG/XX )+ GDeXX  FORM=1TOKX : IFHCX )< 1 THENGD=GD-1 : GX=INT( TG/GD )

1288 NEXTX:!CLE!PRINT" 'mm. REMAINING GOLD FOUND BY THE PARTY 1S"iTG;"GP":FRIN
T" EGUAL SHRARES RMOUNT TO...... "1GXi"EACH.":GOSUB6@:RETURN

1250 c:.s.n:msa."mrm. GOLD NOW OMNED BY ERCH CHRRACTER 1S'~":PRINT:FORX=1T
OXX 1 IFHCK )¢ THENT 3BBELSEGPC K J=GPCX J4GR+FGHGEC X J+ABCX ) (PRINT" i NSCX); GPCX); "GOLD

1308 NEXTX : GOBUBER ' RETURN

1310 ‘aoaex AC ADJUBTMENT Ixwex

1328 FORM=1T0XK: IFHC X )< 1 THEN] W-IMlWIKl-ﬂ 2= K3=  Kd=@: K3=@ K=
K" | KRl " : IFTB( X, Y )= ™ "THENL YS!

1330 K1=INSTRC1,R8(X), “SHIELD" )'KZ'IINT‘IK 1,AB(H ), "SHIELD+1" JlKG'Il‘BTR(hﬂI(X)a "8
HIELD+2" ) K4=sINSTRC 1, R8(X ), "CLOAK" ) KI®INSTRC 1, ASCX ), "RING+1*

1340 IFK1C)ATHENKRS=" & H'IIH..D"’K-I.

1358 IFK2< ATHENKAS=" & SHIELD+|"'K=2

1368 IFKC3COOTHENKAS=" & SHIELD+2“ 'K=3

13?'. IF{TKK;?)-TF‘(llWKZ(W)ODUKTKS;Y)OTF“:HMHWWTKX ¥im

13' IFTO(M, Y )=TFS( 18 YTHENACC X dud 1 ABC X Ju"CHAINMAIL+1"  TBC K, Y Y= " 1KGm]

1398 IFTCX, Y )=TFEK 11 JANDK 1 =SANDK2=@THENKAB=" & SHIELD+1" 1Ke2: TB(X,Y)a""

1480 IFTRCX.Y )=TFI( 11 JANDK1{ JORNDIC2e@THENKAS="+1 " 1 Kel 1 TR( X, ¥ Ja""

1410 IFI‘(K;Y)-'I'FKZI IRNDK4=QTHENKAS=" & CLOAK+1" K=1 1 TBCX, Y du""

1420 IFTBCX. Y )=TFEC 38 XANDICS=QTHENKAB=" & RING+1" /K=l TEKK,Y)n""

i‘a Imx»?h“&)mx’-@ RS = "CHATHMAIL+2" « TR( X, Y J=" 1 KGml

440 TFTBCX, Y d=TFIK 33 YANDK | =@ THENKAR= " m:m' Ko3: TB(X, Y Ju" "

I‘, lmﬂ-?hﬁlnmlm & BHIELD#2" (Km3:TB(X, Y J=""

1460 IFTSCX, Y XeTFS( 33 MANDK] £ )SANDIC=@THENKRS=" 42" 1 Ku2 : TB( K, ¥ Jm ™" :

ﬂr‘wﬁvmnmmmummmmzﬂ)-m*w:wz'v
¥ o'f ok

1480 IFT X, Y )=TFOC 43 )THENRC( X )=2 « A X y="PLATEMAIL+1"  TB(X, ¥ =" " 1 KG=1

1498 IFTRCN, ¥ )=TFBC 64 )THENRCC X )= ' ABC X )= "PLATEMAIL 42" ' TR(X, ¥ J=" " 1 KG=1

=m"{ﬁllm4(M‘ & CLOAK+1":K=K+1ELBE IFK6=1RNDKS( YOTHENKKSB=" & RING+
" +

1518 IFKI8< > " ORWASC > ™ " THENASC X Jsfil( X )HBHKAS + ACC W =AC X 3= « IFACE X 3¢ ~3THENRC( X )

1GOSUBSE ' PRINT@ST . "YOUR PRESENT RARMOUR®'PRINT" CONSISTS OF....."'PRINT

1528 MEXTY

2192," ";RX)

1538 PRINTE237, "AND YOUR ARMOUR CLABS IS:")AC(X):PRINT@3I29, °~==~Kkk~~~~"1COBUBER
1548 NEXTX:RETURN

1558 ‘xx 88 & DB RDJUSTMENTS %X

1368 FORM=1TO00{: FORY=1TOS: IFHC X 3 1 THENL 62RELBEK 1=0 KE=@ ' K1=INSTRC 1. TRCX, ¥, "+"
K2=mINSTRC 1, TBCK, Y ), ". " 2 IFTB( X, Y y=" "ORK1=@THEN1620

1578 IFKI<YOTHENKIS=LEFTB( TICX, ¥ ), K2=1 )1 K4SsKIS+RIGHTSC TRCK, ¥ ), 2 KS=VRLCRIGHTIK

1388 TFM18CX )< 5™ "ANDWZIC X X > "RNDIISC X ¢ >* " THENGOSUB1 630

1390 IFW1BCX Y= "ANDK 1< JOTHENM18C X y=k4s : TH(X, ¥ )= 1 GOBUBI 718

1608 TFM2I( X y=" "RNDK 1< JATHENWZSK X JeK48 1 TBCX, ¥ )= " | GOBUB171@

1610 TFW3BC X d=" "ANDK1< JOTHENMIS X )=K48 : TR(X, ¥ )=" " 1 GOBUBIT 10

1628 NEXTY,X:RETURN

1638 GOSUBS@:PRINTEI?, "YOU ARE CARRYING THE MAXIMUM OF THREE WERPONS. " PRINT:PRI
NT® " WIBCH):PRINT™ " W20(X) PRINT" ",W38(X)

1648 PRINT" DO YOU WISH TO SELL OME OF YOUR CURRENT WERPONS, THUS RLLO
WING YOU TO CRRRY A NEW OME? (Y/N)"GOSUBSER: IFKB="N"THENRETURN

200>
1668 PRINT@417, "WHICH ONET™) : INPUTK® ' IFK®=id 1 8CX )THENR1®C X =" " 1 K6=1 !
1678 IFKS=L28( X JTHENWZ2S( X J="* 1 K6=1
1688 TFKS=IN K ITHENWIB X du" " 1 Kb=1
1658 IFKEC )1 THEN166R
1700 GPCOX y=GPCK J+WY 1 PRINT YOU GET"iMWY: "GP FBR 1T, " GOBUB?@ : RETURM
1718 GOSUB9@' nm'rm “YOU HAVE JUST ADDED A -*'PRINT@133.K48:PRINTR161."T0 YOUR

PERSONAL
1729 IFIWl;ﬂllkh“+”)<)GTFENSIWR‘L(RIWHII(R)¢ 13)'D1=INT(81/2)
1738 IFINSTR( 1, W28(X ), "+" )< YATHENS2wVALC RIGHTHC W28( X ), 1 1)1 D2=INTC52/2)
1740 IF!DB‘I'R(l:lﬁ.ﬂlh‘+'X”TW(RIWH’(X).!))IDE-IM(SQIZ)
17“ PRINT@223, "YOU NOW CRARRY =" 'PRINTR257. weal atrike dlnl.i.“-PRIHTﬂ

302, "bonus bonus” :PRINT@321,W18(X),81," "iNKPRINT" "iN2eCK), 825"
2/PRINT" ";W38(X),83)" "1 D3 GOSUBEA ' RETURN
1760 'x% ARTIFACTS BONUS Xx
1778 FORK=1TO66 ' 1F TCH=TF®( K )THEN1788ELSENEXT
1788 IFK=240RK=360RK=370RK=4 ?ORK=480RK=IBORK=SI0RK=ESORK=EETHEN1610
1798 IFK)GSTHENK=@ ' RETURN
1883 RB( X }=RBC X )4EV(K ) RETURN

FOA=@RNDK=24 1

1819 I THEHGQ=

1R23 IFGO=1ANDK=36THENGA=2
1830 [FGQ=2ANDK =37 THENGG=3
1848 IF|

1830 1 =4BTHENGQ=S
1868 IFRA=SANDK=38

1859 IFGQ=8ANDK:

1980 FORK=1TOXX ' GCK )=GQ: NEXTK ' RETURN

1918 ‘%% QUEST STRTUS xx

1520 CLS' IFQQ)@THENPRINTE3Z, "THE QUEST FOR THE CROWH OF POMWER" :FRINTRS?, "YOUR PR
RTY HAS DISCOVERED-"ELSERETURN

1939 ONGQ GOTOD 2028,2010,2089, 1959, 1989, 1970, 1960, 1950, 1940

194@ PRINT" ZXTHE ") TFO(66); "Xx"

1930 PRINT" THE " TFB(63)

1968 PRINT" THE ";TF#(39)

197@ PRINT" THE ";TFW 38>

1980 PRINT" THE ",TF#K48)

199@ PRINT" THE " TF®(47)

2882 PRINT" THE ";TF®37)

20810 PRINT" THE ")TFS(36)

2820 PRINT" THE ";TF®(24)

2838 IFQQACITHENFRINT®449,"YOUR QUEST MUST CONTINUE!" :GOSUBG@:RETURN

2040 GOSUBS®'CLS:PRINT@33, "MELL DOME YOU WAVE RECOVERED THE LOST CROMWN OF POM
‘AND ALL OF THE GEMS OF CONTROL.":PRINT" THE GEMS FIT PERFECTLY INTO
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: PROGRAMS

® VARIOUS MATCHING RPERTURES WITHIN THE CROWN."
2830 PRINT" WHEN COMPLETE RND PLACED ON THE HEAD IT IMPRRTS THE RBIL
ITY OF THE CHARACTER TO INCREASE ANY TWO OF THEIR CHARARCTERISTICS B

¥ JusT WISHING! " ' GOSUBSR

L 2068 FORN=1TOXX ' 'CLS'PRINT@33, "MHICH DO YOU WISH TO INCRERSE? BUT REHEHBER You
CANNOT RAISE A CH‘RRCTERISTIC RBOVE 18 S0 DON’T WRSTE YOU CHRNCE.
2070 PRINTIPRINT" 1,STRENGTH.":PRINT" 2. INTE.LIGEN.CE " PRINT® 3.WISDOM."

L] 2089 PRINT" 4.CONSTITUTICN." PRINT" S.DEXTERITY.":PRINT" 6.CHRRISMA."

209@ FORY=17021PRINTR416,NBCX)s" THE *;CBCX)
2188 GOSUBER: KeVALCKE )« IFKS10RK>6THEN2189
° 2118 ONK GOTO 2120,2130,2149,2130,2160,2179
2120 5X =8¢ }+RNDC 2+ GOT02180
2138 1<K ImICX )+RNDC 2): GOTO2180
2148 WX =l X +RNDL 2 GOTOZ2188
L 2138 CCX )mCCX HRADC 2) 1 GOTO2180
2168 DX =D( X }+RNDS 2+ GOT02180
2178 RCX)=RCX +RNDC2 )+ GOT02189
® 218@ PRINTK* RND" tNEXTY,X:RETURN
2199 ‘xkx REPLENISH RATIONS XX
2280 FORN=1TOXX, [FHC X X1 THEN2320EL SEGOSUBS0
PY 2210 PRINT@161,"YOU HAVE CONSUMED RLL OF YOUR SUPPLIES RND MUST REPLENISH
YOUR RATIONS IN RERDINESS FOR RNY FUTURE RDVENTURE."
2220 PRINT YO HAVE ALSO USED UP ALL OF  YOUR TORCHES AND THE OIL IN  YOUR

®| 2330 CLS'PRINTE33, "THE VILLAGE TRADERS ARE A WILY BUNCH AND WORD HAS QUICKLY
CIRCLLRTED OF YQUR PARTY'S GOOD FORTUNE RAND YOUR MERRY MHKING IN IHE
TAVERN. "
L] ga;g EmCONSEWENTLY' THEY HAVE INCRERSED THE PRICES OF THESE ITEM
2238 PRINT" RATIONS 4@ GP EACH."'PRINT" TORCHES 12 GP/10"PRINT* OIL
® 25 GP/FLASK, "

2260 FORZZ=1TO2STEP@:PRINT®38S,"DO YOU WISH TO REPLACE ANY OF THESE ITEMS (/N
3" | PRINT ' GOSUB6@ ' IFK#="N"THEN2320
® 2272 PRINT@38S, "WHRT DO YOU WISH TO REPLACE?"'PRINT" ":INPUTIRS

2280 IF}HMHTTNHIRI-"RRTIUH"K)OIHENPRIHTQSB‘S +"CERTRINLY.THESE RATIONS ARE VE

RY SuBS IAL AND WILL LAST YOU A WEEK."'GP(X }=GP(X)-40: GOSUB2330
2290 IFINSTRC1, IRS, "OIL" )¢ >RTHENPRINT®38S, "0IL FOR YDUR LANTERNT":PRINT" YES. TH
L] ERE YOU ARE.THAT SHOULD LABT YOU SEVERAL HOURS!":GPCX>=GP(X)=-25'LICKI=LIC(X)+1@:

2382 IFINSTRC1, IR®, "TORCH" X< >@THENPRINT®3683, "TORCHES? WE ONLY SELL THEM IN  TEN
® 8. THERE YOU ARE, 18GP FOR _ THE TOTAL."'GPCX)=GPCX)-12:LI¢X)=LIC(X)+108:G0SUB2330
2318 COBURGD: IFK1~] THEMERZQEL GEMEXNTZZ

2328 MEXTX:RETURN

K1=@: FORY=1T08 ' IFEB(X, Y Ja"=

L4 2340 CLSGDEUBSS: PRINT® YOU ARE OVERLORDED. APRRT FROM YOUR WERPONS YOU RRE CAR
III:l"Fm'lTEBIPl’I'N'I' "JES(X, Z)NEXT ' PRINT" DO 'I’UJ WIBH TO DROP RNYTHINGT ¢

R
i
{ifh
F
g
s
E
?j

x
-
]

-

=]
SANDCS( X J=*F 1 GHTER " THENEMK X =1, |
K )>13ANDIK X )3 1 SRNDCEK X )= Mlﬂ"mﬁ”i.
ll»lm!l»l!ﬂDl(H»IMK)Im THEMEM(X )=1.1
HIPISAHDCBL K )= C*THENEM X J=1, 1
N»IMK)MMXP'WID'WH”I 1
K )>1SANDCEC ¥ >="MAGICIAN" THENEMK X )=1. 1
3 )Y 1SAMDOIK X )= " THIEF " THENEMK X )=l . 1
+FORYm ] TOXX ' ET=ET+EPK K ) + NEXT ' RETURN
EXPERIENCE/LEVEL &3

X ="MAGICIAN"THENE 1 =623 E2»2. 01 ' HD( X =4
K)=®ILLUSTONIBT " THENE 1=360 ' E2=1, 99 HIX X J=d
X )m*CLERIC" THENE 1=373+ E2w2, 83 ' HDX X )=8
X)="DRUID" THENE1=388 1 E2w1 , 9 HD{ X )=8

R
PRI

g
334962

IFCS( X )="ASEAEE IN" THENE 1 =373 : E2=2. 01 1 HD{ X =6
IFCI( W ™ MOMI " THENE | =368 ' E2w2. B8+ HD( X )=d
IFC( X Y= 1STHENCB=1
IFCCX ) )1 STHENCE=2
TFCCX J 1 7ANDE CB( X J="F IGHTER " ORCS( X =" PRLADIN"ORCH X )= "RANGER " )THENCB»3
TFCCX Y= 1 BANDC CBK X »="F I GHTER " DRCS( X )="PALADIN"ORCSC X )= "RANGER" )THENCB=4
IFCON X ISTHENCB=@
NH=®  NLOX = INTC LOGCEC X VEL JADGCER ) ) 1 IFNLY X )DL X ITHENNH=RNDC HDC X ) )
TPMLOK =LK Jm 1 THEMLO X J=HLC X )+ GOTO26BPELSE IFNLC X )<L X )THEN268@
TFHLCK -LOXD Y2THEMEC X ) INTCCER M LOX M2 ) 0XEL-1 )
L 2678 LCKOwLCX)+1PRINT" EXCESS EXPERIENCE POINTS GAINED"
2668 FIHT' PRESENT LEVEL")L(X)FRINT" EXP. POINTS";E(X)'RETURN
TACSAVE CHRRACTERSKEXEX
L] %.?fgﬁnrmm,"m YOU WISH TO SAYER" PRINTR133,"STHESE CHRRACTERSX" PRINT®
'

2718 CGOSUBEA: IFKe="N"THENEND
L] 2728 PRINT'PRINT" THE CHARARCTERS WILL BE SAVED IN BEPARATE FILES TO ALLOW
THEM TO HDV'EH'I'I.RE IN DIFFERENT GROUPS.":PRINT®417,“PREPRRE TAPE." 'PRINT" THEM
PRESS RANY KEY....."'GOBUBGE®
® zm_ a:mm-'uyﬁ ::(H(HJ(HHENZ??&SECLS PRINT@228, "*¥SAVINGKX" t PRINTR238.N®(X )1
L=

2?‘8 PRINT@®=1,NSCX ), RBCK ), COOXD, LK), 80K, ICH D, MCK D, CCXD DX, ROK I BOCN),GPCX )L H
° PCX), 8B ), DBCX ), MRCK ), WIBKXK ), 20X ), W3R X)

2750 PRINT®-1,RE(X), ACCX Y, LICK L ECK L GUR)
276@ FORY=1T08:PRINTO-1,EMX,Y ), B8CK,Y ) NEXTY : FORY=1TOS ' PRINT#=1, TSCX, Y ) NEXTY
2778 CLOSES-1/CLS'PRINTR228, "XX" ) NB(X )  PRINT "XXSAVEDEX" ' PRINTR417, "PRESS RNY KE

FHEHTTHENY

L] Y TO SAVE NEXT CHRRRCTER, "«
' 2773 NEXTH 'RETURN
2788 ‘x LORD RDVENTURE X
® 2798 CLE:PRINTR33, "PART II1 'THE TAVERN.":PRINTES7,"THIS PROGRAM RLLOWE YOU TO

o m&sﬂ%&ﬂ.m YOUR LRBT RDVENTURE. "2828 PRINTQ257,"PREPRRE TO L
¥ R‘D\I'ENTURE 'ﬂlﬂ PREBS ANY KEY.":GOBUBE® ' CLB'PRINT®234,
° "2 LORDING X" PRINTQ266."% DUNGEON X
2818 OPEN"I",8~-1, "DUNGEON" ' INPUTR-1, XX+ FORX=1TOXX
2828 INPUTE-1.NB(X),RB(X), CKK):L(H);K%)J(HJ.H{R! CCX). DX, R(J() BO(X),GP(X ). H
POX ), BBCK ), DBOX ), WACK ), WIBCX ), HZBCK ), H3B(K)
I~ i S R B S A S LS NEXT
-
o Ly ' '=1TO%: 1 =1, THX. ¥ ) Y. %
L] 283590 CLOSE®~1 'RETURN
2060 ‘xx CHARACTER DISPLAY %k
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® 2878 CLB'PRINTNSCK))" " RECK), " ") CBCK) "CLEVEL"L(X ;" )" . ®
2888 PRINT®E4, "STRENGTH" :PRINT®96, " INTELLIGENCE" : PRINT@128, "WISDOM"
2898 PRINT@16@, "CONSTITUTION" : PRINT@192, "DEXTERITY" : PRINTE224 , "CHRRISHA"

2980 IFBCX)>18THENS(X =18 e
L 2918 IFICH )Y 1BTHENIC K )=18
2928 IFUCK )Y 1BTHENKC X )=18
2930 IFCCX)>1BTHENC(X =18
° 2940 IFDCX )Y 1BTHEND(X )m18 ®
2938 1FRCX)>1BTHENR(X =18
2960 PRINT@?S, “*; +PRINTUSING"#8";SCX ) PRINTR110,“"; PRINTUSING"##"; ¢ %) PRINTR14
° 2,2, 1 PRINTUSING 98" (X ) : ®
2978 PRINT®174, ", 1 PRINTUSING"#8";CCX ) PRINTE206, " " ; : PRINTUSING"##" : D< ¥ ) : PRINTR2
38, "", {PRINTUSING"#4" ;RCX )
2988 IFSCX)>17THENPRINTRE@, "/ " ; BBCK) °
L zssamkmu'mu.-ccwnmxn "GP" 1 PRINTR146, "BRSIC" i HP¢X 3 "HP" : PRINTR175, "HIT@ +"
3888 PRINTE210, "DRAMAGER +'iDB(K)IPRINT&242; "CARRY" ) HRC X ) : PRINTE256, "SHERPONST "
° WIBCX) PRINTRZ98, U28CX) )" ", L38CXK) e
3910 PRINTE320, “XARMOURE ", ABCX); “CACACCX); * )" :PRINTRISZ, "SEQUIPMENTS *; :FORYs
1708 IFENC X, ¥ J=" *THEN3A30
® 3820 PRINTESCX, Y )i ")) L]
3 g-mm :CLS 1PRINT@49, "XSPELLSE" : PRINT : FORY=1T08: PRINTY S$C X, ¥ >: NEXT :GO
= 3840 FORX®1TOSS RERDTFSCX ), EVCX )1 NEXT | FORX=1TOS6 : RERDWCC X ) : NEXT 1 RETURN ™
3@30 DATA POTION...OF HERLING,189,SCROLL,..OF CURE LIGHT WOUNDS,1@@,SCROLL...OF

lNTRM’.I.E.l“;SCRﬂ.L .OF mAGIC MISSILE, 100

3968 DATA SCROLL...OF CHARM PERSON,188.SCROLL..,OF sLEEP,18@,SCROLL...OF COLOUR °
@ SPRF , 180, RING. . . . .OF WARMTH, 388, WAND. , .. .O0F MAGIC MISSILES,4808

3070 DATA CHAINMAIL+1,6@, BHMIELD...+1,259,8WORD. ... +1,480, AXE. ... .+1, 300, DAGGER

«eotl, 108, MACE. ., . +1,350
° 3888 DATA POTION, ,.OF EXTRA-HEALING,20@,SCROLL...OF hOLD PERSON,28@,SCROLL..,.OF L]

INVULNERRBILITY, 339, SCROLL... OF bLINDNESS,=288,RING..... OF INVISIBILITY,1500.CL

0RK. . ..OF PROTECTION+1, 1829

3898 DATA DAGGER...+2,208, BWORD. . ..+2,800,ANULET OF GOLD & PLATINUM.S@@@,BAG.. °
L .OF DEVOURING,-1 7

31e@ DATA POTION...OF INVISIBILITY.238,SCROLL...0F CALL 1IGHTNING,28@,SCROLL...0
s E:w:ségu;ig , 238, SCROLL. . .OF PRRALYZATION,39@,RING,....0F PROTECTION+1,3830.UA °

3118 DATA CHAINMRIL+2, 1288, SHIELD. . .+2, 500, AXE, .. .. +2, 689, SPEAR. .. . +2, 1882, RED P

ERRL - 583, SAPPHIRE , 580 -

[ 3128 DATA POTICN...OF INVULNERR®ILITY,35@,SCROLL...OF CURE DISERSE,300. SCROLL...

OF StRENGTH,380,SCROLL...OF 1IGTHNING BOLT,2@@,SCROLL...OF fIREBALL,38@,SCROLL.
.OF cHROS,3@8,WKAND. ....0F FERr,3080

® 3130 DATA PLRTEMAIL+1.8@8, SWORD..,.+3, 1480, EMERALD. 308, STAR RUBY,580 L
3148 DATA POTION...OF 9IRNT STRENGTH,658.SCROLL...0F RAISE DEAD,S@®.SCROLL...OF
WALL OF fIRE,488,SCROLL...OF ICE 8ToRM,4@@,RING.....0F FEATHER FALL.1088,KRND...

..0F STRIKInG, 6820 [ ]
L] Sé:g DATR ANE...... +3,1000, DRGGER. . . +3, 300, MACE. . ... +2,7@0,FIRE OPAL,5@8,DIAMOND

‘3158 DATR POTION...OF dRAGON CONTROL.B088,SCROLL...0F cONFUSION,988,SCROLL...OF D ®
® EATH SPELLCx),9@0,RING. ....0F REGENERATION,S@@8,PLATEMAIL+2, 1888, MOONSTONE, 506.C

ROWN OF GOLD,8@8e

317@ DATA 1.7.5.2.2,2,3,1,1.8.8,9,6,14,6,1,10,2,4,1,1,14,9,1,1,1

°® 3180 DATA 11,12,3,1,2.8,68,6.13.1,1,6,7.2,11,2,3,12,8,9,1,1.6.,4 L
319@ DATAR 5.2.1,10,6,14,8,1.1,1,5,2,1,8, 1,1

BBC Draughts

by R K Reading

Strategy games using Basic normally
result in either a nice graphics screen
demanding little game skill or a boring
display requiring skill and expertise. This
version of draughts for the BBC com-
bines the best of both worlds: the display
is clear and colourful, and it's an
excellent game.

The program is in two parts: type in
listing one and saveitas afile called ‘D1,
then type in listing two and save is as a
file called ‘D2°. When D1 is run it will
automatically load D2. The second listing
is a very tight squeeze in 32k, so it is
absolutely essential that the program is

typed in as printed with no extra spaces
and that the line number increases by 1.
Instructions are included in the program
as long as you are familiar with the rules
of draughts. Good luck: it plays a mean
game.

[ ]

L ]

[
BOVDUZ3: 8202105 0; 03

L 90VDU19,2,2,0,0,0
100

® 120
130PROCinstruct
140PROCvar

® 150PROCscreen
1s0vDU28,0,31,8,0
170COLOUR3
1B0CHAIN"D2"

L] 190
210

L ] 220DEFPROCvar
230VDUZ23,224,0,0

L10REM#sssssss MHAIN PROGRAM sesss

200REMsssssss SET UP VARIABLES w#sss

20,3,7,15,31,31
240VDU23, 225, 0, 0,126, 255, 255, 255, 255, 255
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PROGRAMS

250VDUZ3, 226,0,0,0,192,224,240,248, 248

L] 260VDU23, 227,31, 43, 63, 63, 63, 43, 63, 31
270VDU23, 228, 255, 255, 235, 255,255, 255, 255, 295
2B80VDUZ3, 229, 248, 252, 252, 252, 252, 252, 252,248
® 290VDUZS, 230, 31,31, 15, 7, 3,0,0,0

300VDU2S, 231, 255, 255, 255, 255, 255, 126,0,0
310VDUZS, 232, 248, 238, 240, 224, 192,0,0,0
320VDUZ3, 233, 255, 231 » 195, 129, 195, 231, 255, 255

b 330VDU23, 234,0,0,0, 192, 224,240, 248, 248
330VDUZ3, 235, 248, 252, 252, 252, 252, 252, 252, 248
350

[ ] I60C18=CHR$224+CHRI225+CHR$224

ST0C28=CHR$227+CHR®228+CHR%229
3B0C3$=CHR®ZI0+CHR231+CHR$232
] 390CA$=CHR®224+CHR®225+CHR$234
400D0%=CHR$B+CHRS8+CHR88+CHRS10
410E#=CHR#288+CHRe288+CHR$288
Y 420

430PCe=C18+D9+C28+D8+C3®
440CCE=CAs+De+C2s+D0+C3e
4350
L] A50PKS=C1$+DS+CHRIZ227+CHR$2I3+CHRS235+De+C38
l;gﬂEHninth.l DATA FOR PIECES POSITIONS ON BOARD w#sssns
A

® 490CK$=C18$+D8+CHRE227+CHRE2II+CHR$229+D8+C3s
S00SOUARES=Es+De+ES+De+E4
510
® S20DIMYS(8,8)
530 FORX=1 TDB
S40 LET Ye(X,X)=""
SSONEXT
[ ] 560
S70FOR T=1 TO 12
SBOREAD A,B,C,D
® S90Y# (A, B)=CCs
&00Y8(C, D) =FCS
&10NEXT: RESTORE
&Z0ENDPROC .
® 430
640
450DEF PROCscreen
L ] &80COLOURI31:CLS
&70BCOLO, 0: MOVE3S2, 944 : HOVE3SZ, 144
&BOPLOTES, 1184,944:PLOTES, 1184, 144
[ ] &20COLOURD
FOOPRINTTAB (10, 30) ; "DRAUGHTS BY R.K.READING";
710
® 720COLOUR129: F=0
730FOR T=1 TO &4
740READA, B
750 IFT>32C0LOURL30
L] FEOPRINTTAB(9+(3#A) ,27-(3#B) ) ; SOUARES; sREMe#s+ PRINTS SOUARES ON BOARD s+
FTONEXT
780
® 790COLOUR1 29 COLOURS
BOOFORS=1 TO B
B10FORT=1 TO B

° 820IF S>4 THEN COLOURO
B30PRINTTAB (94 (3#T), 27~ (345)) Y8 (T, S} ; IREN®ses PRINTS PIECES ON BOARD #s%
BAONEXTT
BSONEXTS

L4 860

870COLOURS 31: COLOURD

BBOPRINTTAB(13,1)4"A B C D E F B H*

& B90PRINTTAB(13,28)i"A B C D E F B M

F00N=8

910FOR T=4 TO 25 STEPS

° 920FOR G=9 TQ 38 STEP29

93OPRINTTAB(E, T) 5 N§

FAONEXTR

" FSON=N-1
FEONEXTT

970ENDPROC

980

] FIODATAZ, &,

1000DATAL, 7,

1010DATAZ, B,

° 1020DATAL, 5,

1030DATAZ, 1,

1040DATAZ, 3

10S0DATAZ, 5,

L 1060DATAZ, 7

1070

10B0REMesssuanss INSTRUCTIONS sessssssansew

g LO90DEF PROCinstruct

L100COLOURZ

L110PRINTTAB(10,2) ; "DRAUGHTS INSTRUCTIONS"3

L ] 1120PRINTTAB(9,3) ;" ]

1130COLOURS .

L140PRINI IMBLL, 204 1nis Qame +OlLlOwWS the traditicnal “j

o L1SOPRINTTAB(1,&) § “rules of draughts. "

1160PRINTTAB(2,7)1"You are white and you make the first”]

1170FPRINTTAB(1,8) 1 "move.You enter the coordinate of the "

11BOPRINTTAB(1,9)) "player you want to move first, (letter °

@ 1190 PRINTTAB(1,10); "then number without pressing "RETURN’),"j

1200PRINTTAB(1,11);"and then enter in the same way the"j

1210PRINTTAB(1,12); "coordinate .of the square you want to"j

® 1220PRINTTABI1,13); "move 1t too.™§

1230PRINTTAB(2,14)i"A king is represented by a normal *|

1240PRINTTAB(1,15)i"player with a hole in the middle.";

Py 1250PRINTTAB(2,16);"If you take and you can take again *j
1Z60PRINTTAB(1,17):i"with the same player it will give you "j

1270PRINTTAB(1, 18} j "another go to move it.";

1280PRINTTAB(2,19);“You must take if you can.";

Do b s b A

L] 1290PRINTTAB (S, 25) ; “<PRESS ANY KEY TO CONTINUE>"j
1300A8=GETS
1310ENDPROC

® L.

1#KEY O «TAPE:M DELETE 1,2:M FOR I%=0 TO TOP-PAGE STEP4: 1% LEQCO=1%!%L1BO0O: NEI
T M PAGE=LECO!M ENDIM RUNIM

° 2#FX138,0,128

d 3PROCV
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4E=1:F=43P=11L=1:7=0:PROCg ]
SIFG=10RB=260T09 L
6IF DR=0V=1:B0T014

7IF DR=1 E=S5iF=8:P=4:L=2:1PROCq

B81FG=10RG=2THENV=ELSEY=2:GOTO14 L ]
SPROCp1 PROCC

101FG=10RE=260T04

111F DR=0V=0:B0TO14 ®

12IF DR=1 E=11F=4:P=1iL=1:PROCg
13IFG=10RG=2THENV=0ELGEV=2: GOTO14
14PROCe ®
1SDEFPROCY
156C19=CHR$224+CHR9225+CHR$226
17C28=CHRS227+CHR$2268+CHA$229
18C38=CHR$230+CHR$231+CHR$232 ®
19CA8=CHR$224+CHR$225+CHR$234
20D$aCHROE+CHASE+CHREE+CHRE10

21E8=CHR$288+CHR®288+CHR$2B8 L ]
22PCe=Ci%+DS+C28+D8+C3%
23CCH=CA8+DS+C28+De+C38
24PKS$=CI9+D%+CHR®227+CHRS235+CHRE235+D8+C3% ®

25CK#=C18+D9+CHR$227+CHR$233+CHR$227+D$+C38
2L5QUARES=E$+DS+ES+DS+ES

27DIMY$(9,9)

2BFORX=0TO? e
29FORY=0TD%

30IFX<10RX>BORY<10RY>BYS (X, Y)="E"ELSEYS (X, Y)=""
SINEXT:NEXT ™Y
32FORT=1T012
33READA, B,C,D
34Y8 (A, B)=CC#1 Y9 (C,DI=PCs °
ISNEXT

360=0; T=2010=1
37ENDPROC
I8DATAZ, 4,1
39DATAL, 7,

DO BN =KW

DB NE=NW

WAoo

ABPRINTTAB(1,8) } "ILLEGAL"; [ ]
49PRINTTAB (3, 10)§ “"MOVE";
SOFORJ=1TO1000: NEXT:CLS
Sivpuze, 0,31, 39,0t ENDPROC B
SZDEFPROCPr .
S3IPROCc1
S4PRINTTAB(4,B8) § "YOU"{SPCi&) ;s "MUST";SPC (51§ "TAKE"S ®
SSFORJ=1TO1000: NEXT:CLS
S6ENDPROC

S7DEFPROCC]

SBCOLOUR1311 COLOURD ]
S9vpuze,0,31,8,0
&OCLS

&61ENDPROC ®
&2DEFPROCG
636203 DR=0
&41FT=160TO73 L]
&5A=11B=1

&&IFQ=0ANDP=4A=RND (3) : A=A+A: B=b
&7IFL=1ANDY$ (A, B} =PCSORL=1ANDYS (A, B) =PF3GOTO73
&BIFL=2ANDY® (A, B) =CC$ORL=2ANDY$ (A, B) =CK8GOTO73 L]
&9 IFQ=0ANDP=4G0T0&4
701FA=BB=B+1:A=0
711FB<A=A+1:GOTOL7 L ]
72ENDPROC
73K=Ei1 DR=1
741IFY$ (A, B) =CK$ANDO=0AA=A: BB=DB: K=0:PP=10:1P=61L=1:PROCg: P=4:L=2: A=AA: B=BB ®
7SIFK=0GOTO70 .

7&0NK GOSUB22S,22s,227,228,228, 227,226,225
771FF-K<=1ANDY® (A, B) =PCSORF-K<=1ANDY#S (A, B) =CC#G0TOBS
781F X >BORX< 10RY >80RY< 160T0B4 ®
70NP GOSUB1&7,189,171,192,208,215
BOIF@=0ANDE=1ANDP=40=1

81 1FB=1ENDPROC ®
B2IFY$(X,Y)=""6=2
B31F0=0ANDYS (A, B} =CK$G0TO70
BA4IFK<F THEMK=K+1:GOTO76 ®
BSIFT=1ENDPROC
B85G0TDEY
B87DEFPROCP
8BPROCE1 ]
a9vpu28,0,31,39,0
FORFX21,0Q
FIPRINTTAB(1,4); "YOUR GO": 8
92A%=GETH: A=ASC (AS) -&4
FIPRINTTAB(2, b) ; AS]
94B=0GET: B=B-48
FSPRINTTAB(S, &) § B ®
94CS=BETS1 C=ASC (CH) ~64
97PRINTTAB(S, &) s C$;

98D=GET1D=D-48 L4
9PRINTTAB (4, &) 1D

1001FZ=0B0T0102

1011FA=CC ANDB=DD BOTO10ZELSEPROCHr : GOTOEE °

1021FC< 10RC >BORD< 10RD >BORA< 10RA>BORBS 1 0RB>EBPROCH 1 60TO91
103M=ABS (A-C)

104N=ABB (B-D) °
105SIFY# (A, B)=FCSANDB3D GOTDIO7
10461FM=1ANDN=10RN=20NDN=2G0TU1 08
107PROC1 16OTO91

10B1FY# (R, B)=PCSANDY® (C, D)=""ORY$ (A, B) =PK3ANDYS (C, D) = “GOTO110 L]
1098070107
1101FM=260T0113
1111FG=1PROCpr 1 BOTOBS &
1126070117
113M=A~C1N=B-D
114X=A~SEN (M} P
115Y=B-B8N (N}
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® 116IFYS (X, Y)=*"ORYS (X, Y) =PCSORYS (X, ¥) =PKeBOTOL107
117COLOUR1 29
11BPRINTTAB (9+(3#A) , 27~ (3B} ) | SRUARES)
119IFG=1PRINTTAB (F+ (3#X) , 27— (3#Y) ) | SQUARESJ 1 Y8 (X, Y)=""
® 120COLOUR1273 COLOURS
1211FD=BY% (C, D) =PKSELSEYS (C,D)=Ys (A, B)
122PRINTTAB(9+ (3#C) ,27-(3#D) )i Ys(C, D)}
e 123Y8 (A, B)=""
1247=0 N
1251FG=11T=11A=C1B=D)sPROCG) T=0: IFG=1CC=C: DD=D; I=1: GOTOEB
[ ] 126ENDPROC
127DEFPROCCc
128PROCE1
Y 1Z9PRINTTAB(2,B) 1 "I"M"§SPC(13) § "THINKING"§
130E=5: FeB1P=2:L=2:U=0
131PROCG )
1321FG=1PROCco: ENDPROC
® 1331FG=0V=01 PROCe
I34E=11F=41P=3:L=1
135PROCQ
® 1361FG=160T0132
137E=Sa1F=81FP=4L=2:0=0
138PROCG
Y 1391FG=10=1160T0132
140IFO=00=1:160TO138
141E=5: F=B1P=51L=2t W=20
° 142PROCq
1431FB=1G0TOL132
144 IFW=0W=11GOTO142
145ENDPROC
L] 146DEFPROCCO
147PROCE1
14BAS=CHR® (A+&4) : X$=CHRS (X+44)
] 149PRINTTAB(1,B)i "1 MOVE ")SPC(10);A®1B;" TO “sX83Y)
1S0vDuz8, o, 31,39,0
151COLOUR129
1SZPRINTTAB (7+ (3#A) ,27~-(3#B) ) | SDUARE®;
® 153IFU=1PRINTTAB (F+ (3#XX) , 27~ (3#YY) )  SQUARE® | 1 Y$ (XX, YY) =""
1S4COLOURO
1S5IFY=1¥Y$(X,Y)=CKIELSEY® (X,Y) =YS{A,B)
® IS6PRINTTAB(F+(38X) ,27-(38Y) ) iYS(X,Y)§
157Ys(A,B)=""
158IFU=1:A=X: B=Y: T=1:PROCq: T=0: IFG=1GOTO147ELSEG=2
® 159U=01 ENDPROC
150DEFPROCe
161PROCe]
162IFV=1IPRINTTAB(1,B)}; "] WIN";
® 1631FV=0PRINTTAB(L,8) i "YOU WIN"}
1641FV=2PRINTTAB(1,8]i"A DRAW"]
165AS=GETS
° 1&6END
L6TIFYS (X, Y)=CCSANDYS (XX, YY) =""DRYS (X, Y)sCEKSANDY& (XX, ¥Y)=""G=1
15BRETURN
® 1&FIFYS (X, Y)=PCSANDY$ (XX, YY) =""0ORYS (X, Y) =PKSANDYS (XX, Y¥)=""G=lsU=1:H=a¥{X: I=YY: ¥
X=K:¥Y=Y:K=H:Y=1
170RETURN
® 171IFYS(X, Y)=CCoANDYS (XX, YY) =""0RY® (X, Y)=CK$ANDY® (XX, YY) =""GOSUBL 73
172RETURN
173AA=X3 BB=Y tM=A: N=B
174R=1
[ 1750NR GOSUB229, 230,231,232
176IFY8(X,Y)="E*GOTO179
1771IFYs (X, Y)=CKe0RYS (X, Y)=CCMANDR-3GOGUB183
® 17BIFG=1RETURN !
179IFR<4R=R+1:60T0175
180T=110=131EaS1Fe8) P=4 ) L=21A=AA) B=BBI PROCG) T=01 O=0
181 1FG=1G0TO1B2ELBEA=M BeN1E=1 1FadiPa3iL=] .

L 182RETURN
183X8aY8 (X, Y)
184Y8 (X, Y)a""
[ ] 1858=1

1860NS GOSUB233,234
. 1B7IFYS(X1,Y1)=PKSANDYS (X2, Y2)=""ORYS (K2, Y2) =PKSANDYS (X1, Y1) =""0RYS$ (X2,¥2) =PCS
® ANDY® (X1, Y1) =""Y8(X,Y) aX81RETURN
1881FS<25=8+1:16070184
18978 (X, Y)=ke
P 190G=11A=X1BaY) XaXX1 YaYY

191RETURN

1921FY8 (X, Y)=""GOSUB194
193RETURN
[ 194X0aYe (A, B)
193Y8 (A, B)u""
196XX=X1YYaY
® 1978=1
1980NS BOSUB233, 234
199IFYS (X1, Y1) =PKSANDYS (X2, Y2) =" "ORYS (X2, Y2) =PKSANDYS (X1, Y1) =""0RYS (X2, Y2) =PCH

® ANDY® (X1,Y1)=" Y8 (A, B)=X8 RETURN
200IFS5<28=5+1:160TO198
201Y8 (A, Bi=Xs
202R=11H=X) I=¥

L 2030NR GOSUBZ28,227,226,225

204IFYS(X,Y)="E"GOTDZ0& 5

205IFYS(X, ¥)=CKeANDYS (XX, YY) SPKSORYS (X, Y) =SCCOANDYS (XX, YY) sPKSORY® (X, ¥) aCKSANDY
[ ] #1XX, YY) =PCSANDR<IORY® (X, Y)=CCSANDY® (XX, YY)} =PCHANDR< IRETURN

206 IFR<4R=R+1:60TO203

2076=11X=H: Y=1:RETURN

e 208IFY% (A, B)=CCS0RY®# (A, B) =Ck$ANDW=1GOSUB210

209RETURN

210R=1: KX=A: YY=B

2110NR GOSUB232, 231,230,229

L] Z212IFYS{X, Y)=""ANDYS (XX, YY) =CroORY® (X, Y)=""ANDYS (XX, YY) =CCHANDR< 3G=1 1 A=XX1 B=YY
tRETURN

2131FRC4R=R+1160TOZ11
L] Z14RETURN
2USIFYS (A, B) =PCSORYS (A, B) =CCAGOSUB21 7
216RETURN
@ 217M=ABS (H-A) 1 N=ABS (1~B) : RR=SGR ( (MeM) + (N#N) )
21BIFRR<PP PP=RR:A1=A1B1=B1GOSUB220
219RETURN
° 220IFA13H ANDB1T k=1

2211FA1-H ANDB1<=1 K=3
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224RETURN

222IFAL<H ANDBl<=] k=4
® 223IFA1<=H ANDB1>l K=2

225X=A+11Y=B+11XX=A+21 Y¥=B+2: RETURN

[ ] 226X=A-1:Y=B+11XX=A-2: Y¥=B+2: RETURN
227X=A+13Y¥Y=B-1:XX=A+21YY=P-21 RETURN
228X=A-11Y=B-11XX=A-2: YY=B-2:RETURN

° 229X=XX-1:¥=YY+1: RETURN
230X=XX+11Y=YY+11RETURN

231 X=xk-1:¥=YY-11RETURN
232X=XX+11¥=YY-11RETURN

® 23TNL=XX+1: YImYY+ 1 X2=XKX~-11¥2=YY-1:RETURN
234X 1=XX~11Y1eYY+ 11 K2aXX+11 Y2=YY -1 sRETURN

TRS-80 Adventure Parsers

by Alan Kirk

Possibly the only redeeming feature of | ing, but ‘LN’ in line 30 must contain the | valuesis 255, then the word is notin one
the outdated TRS-80 is the quality of its | line number of the first data statement. | of the tables.
Basic: in particular the writing of text Toinitialise the adventure decoder you The common one-letter commands
ad\{sntures is suited to this machine — | need lines 600 to 690 with the strings | are pre-programmed into the routine and
typically a 48k adventure on the Spec- | VB$ and NOS$ initialised to lists of three- | will respond as follows:
trum would occupy, say, 32k on a | character words. The decoder can then | Command
TRS-80 and run much faster. This | be used by inserting ‘GET V.N' at the Entered vV N
machine code utility will further improve | pointin your program where you require D 1 1 (Down)
the quality of any adventures writtenona | sentence input. Any two variables can be E 1 2 (East)
TRS-80 or System 80. used, but they must be defined as N 1 3 (North)
The program decodes sentences of | integers. The two numbers returned rep- S 1 4 (South)
the usual verb-noun format with the first | resent the position of the verb and noun U 1 5 (Up)
three letters of each word being signifi- | on their own, so they can be tested for w 1 6 (West)
cant. To use the program in your own | actions. L 1 7 (Left)
adventure you must use the code from The length of the word table is limited R 1 8 (Right)
10 to 120 and the data from 140 to | to 249 characters which correspond to H 11 10 (Help)
490. You can use different line number- | 83 words. If any one of the returned | 10 9 (Inventory)
' ] = REM R e R R A R R R R SR R R R &
+ Adventure Decoder Faor TRS-B@
® : By Alan Kirk °
+ 19/19/84 Version 1.2 +
L ] 6 REM +++4++++ 4+ttt tttttbtttrttbrsrbtitss ®
. °
18 CLS:CLEAR 189:DEFINT A-Z
280 PRINT"#%#% Adventure Decoder #%¥
L4 Poking in data from line:" ®
30 A=32021:LN=140:RESTORE:FOR L=1 TO 36
° 49 CV=P:CK=@:FOR I=1 TO 1@:READ A(I):CK=CK+A(I):INEXT °
5@ READ CV:IFCK<>CVTHENPRINT“Data error in line:"jLN:END
i 6@ FOR I=1 TO 19:POKE A,A(I):A=A+1INEXTI o
78 PRINT@8%,LN;i:LN=LN+18@
80 NEXT L
[ ] 99 REM %% Set up 'GET' vector in RAM #¥ ®
199 POKE 16767, 195:POKE 16768,53:POKE 16769,125
® 119 REM ## Activate Adventure Decoder #% °
120 POKE 16526,21:POKE 16527, 125:X=USR (@)
130 REM
® [ ]
R STt ittt TP o B T R ‘ CHECKSUM
® -3
148 DATA 221,42,128,645,33,53, 125,34, 128, 65, 894
15% DATA 33,4,125,34,177,64,0,0,0,0, 437
o 16@ DATA 9,9,9,0,9,0,0,0,08,201, : 281 [ ]
17¢ DATA 9,@,17,37,125,205,181, 125,254, 44, 988
] 182 DATA 32,101,175,18,17,43,125,35,205, 181, 932 °
198 DATA 125,254,58,49,4,254,9,32,84, 229, 1980
® 209 DATA 175,18,33,37,125,205,13,38,237,83, 944
21¢ DATA 49,125,33,43,125,205,13,38,237,83, 951 °
22¢ DATA S1,125,33,S5,125,6,16,205,217,5, 788
L] 238 DATA 56,246, 128,254, 1,202,245,125,17,21, 1287 °
249 DATA 252,229,205,212,125,42,49,125,113,35, 1387
° 25¢ DATA 175,119,17,98,253,225,6, 12,35, 126, 1866 _
240 DATA 254,32,49,21,16,248,42,49, 125,62, 889
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(] 279 DATA 255,119,35,54,9,42,51,125,119,195, 995 ®
280 DATA 174,125,225,221,233,35,205,212,125,42, 1597
° 298 DATA S1,125,113,3S,175,119,225,126,201,35, 1205 ¢
390 DATA 126,294,32,48,250,254, 65,250, 163,125, 1559
312 DATA 254,91,242,163,125,18,35,19, 126,254, 1327
o 32¢ DATA 44,208,254,0,2008,254,58, 2008, 18,24, 1252 °
332 DATA 241,14,0,6,3,12,229,213,26, 198, 934
° 34¢ DATA 32,8,19,35,5,32,247,209,225,201, 1813 -
3I5@ DATA 289,225,203,127,32,5,19,19,1%,24, 882
340 DATA 228,175,79,201,126,6,1,2%4,68,49, 1178
L 378 DATA 48,4,2%4,69,49,43,4,254,76,49, ° 834 (]
388 DATA 38,4,254,83,49,33, 4,254, 85,49, 835
™ 399 DATA 28,4,254,87,40,23,4,254,76,44, 812 °
480 DATA 18,4,254,82,49,13,4,254,73,480, 782
° 418 DATA 24,4,2%54,72,48,26,195,147,125,42, 929 5
420 DATA 49,12%,62;1;119,35,175,119,42,51, 778
432 DATA 12%,112,195,174,125,42,49,125,62,19, 1219
[ 440 DATA 24,238,42,49,125,62,11,24,231,4, 218 @
43@ DATA 234,73,40,24,4,254,72,40,24,195, 982
‘® 4560 DATA 198,12%,42,92,12%,62,1,11%,35,175, P66 ®
47@ DATA 119,42,94,125,112,195,217,125%,42,92, 1163
o 488 DATA 125,62,10,24,238,42,92,12%,62,11, 791
499 DATA 24,231,0,0,0,0,0,0,0,0, 25 L]
3509 REM
° cetnserevesEND OF DATA:cuvsvnnransss ™
69@ REM %% Start of DEMD Adventure ##
[ ] 699 REM #%* You MUST define GET varibles eg. V and N ¥¥ ®
619 CLS:CLEAR S@8:DEFINT V,N
- 619 REM #¥ Disable BREAK key *# o
620 POKE 16396,7
624 REM %*#¥% Verb table at 32384.Noun table follows #*¥
(] 625 VB=32384:NO=VB+25:E$=STRINGS (3, 255) ™
629 REM #% Make VERB table in VB%. (Max 248 chars) *¥
° 630 VB%="SAVEXATHR®+E$: REM SAVe,EXAmine, THRow °
639 REM #% Do the same for NOUN table #%
649 NO$="HILFIECOR"+ES: REM HIL1,FIEld,CORn
° 658 A=VB:PO$=VB$:GOSUB66@: A=NO:POS=NO%: GOSUB&6D: GOTOLER L
648 FORI=1TOLEN(PO®):POKE A,ASC(MIDS(POS,I,1)):A=A+]
® 678 NEXT:RETURN °
&7% REM #% Tell A/D were the word tables are #%
s 680 POKE 32129,VB AND25S:POKE 32121,VB/256 o
692 POKE 32134,NO AND255:POKE 32135,N0/256
L] 699 REM ¥*% Get command from player ¥¥ L]
708 PRINT*You are in a large field +illed with corn.
° Objects : A SCARE-CROW®:PRINT" °
------- > What now ? "J:GET V,N:PRINTSTRINGS(&3,45)
718 IF V=@ THENPRINT®
® Sorry don't understand the verb":GOTO788 °
720 IF N=@ THENPRINT®
] Sorry don't understand the noun®":GOTO7@@ ®
729 REM %% Jump to decoding routines %%
° 73@ ON V GOTO 829,858,990
B2@ REM ¥% Save Game #*#¥ e
818 '...CODE FOR SAVING GAME...
° 849 GOTO729 L]
832 REM #% Examine ##
o 849 '...CODE FOR EXAMINE... ®
895 PRINT"Nothing interesting”
899 GOTO700 i
] 988 REM %% THROW %% ®
912 *...CODE FOR THROW...
: 949 GOTO780
b and SO On.... .
by P Walker
| am assured by MTX500 and 512 pro- | and misplaced POKEs all resulting in a The program should be loaded and run
grammers that one of the major dangers ‘| lost program and re-initialised system | before programming begins. The pro-
of programming an MTX is accidental | variables. This utility provides a much | gram places itself at the top of RAM,
erasure of a program. There are three | needed OLD command to restore lost | lowers RAMTOP and deletes its own
softwate resets (PRINT USR (0),RST O | programs from one of the above- | listing, and is therefore transparent both
and NEW), as well as hardware resets | mentioned causes. to user and system. You can now type

Page 152 Australian Personal Computer




or load in a program. When you are
ready to start debugging type
(PRINT(USR(49010). If, for any reason,
the program is cleared from memory,

PROGRAMS

typing (PRINT(USR(49069))
debugging will restore it

To run on an MTX500 two minor
changes are necessary:

while

(1) Change LD HL, 4069 to LD HL,
8069 in line 0.

(2) Change the two occurrences of LD
IX, 4000 to LD IX, 8000 in line 2.

L "OLD" FACILITY FOR THE MTX 512/589 ]
@ COBE
° LD HL,#8969  ;START ADDRESS OF "OLD" e
LD DE,#BF72  ;ADDRESS "OLD" MOVED TO
LD BC,P@R76  ;LENGTH OF “OLD"
® LDIR iMOVE "0LO" TO #BF72 L4
LD A,¥F6 30FF SET FOR (DJNZ) JUMPS USED IN “OLD"
LD (#BFAB),A ;POSITION OF (DINZ
L] LD (#8FE4),A 3POSITION OF 20d (DINZ) IN “0LD" bt
° 1 NEW
2 CODE : o
LD IX, #4999  ;START ADDRESS OF PROGRAM TO BE RELOADED---1st SECTION OF "OLD"---
® LD HL,#BFES  ;START ADORESS FOR PROGRAM DATA TO BE SAVED e
LD B,Ap8 ;COUNTER FOR PROGRAM DATA
CALL #BFOF  ;CALL SAVE ROUTINE .
] LD IX,#FAA4  ;START ADDRESS OF VARIABLES T0 BE SAVED ®
LD B,A9A SCOUNTER FOR VARTABLE DATA
CALL #BFSF
@ LD A,(#FACC) ;TOP OF ARRAYS (LOW BYTE) °
CALL #BFAA  ;CALL SAVE ROUTINE
i LD A,(#FACD) ;TOP OF ARRAYS (HIGH BYTE)
° CALL #BFAA : °
LD A,(#FAD6) :TOP OF PAGE (LOW BYTE)
: CALL ABFAA
. Lo A.g_ﬁFAD?] ;TOP OF PAGE (HIGH BYTE) ®
JP #BFAA ;JUMP TO SAVE ROUTINE AND RETURN TO BASIC
LD A,(IX+f)  3SAVE ROUTINE AT #BF9F---LOAD A,DATA BYTE
@ CALL #BFAA  ;CALL SAVE ROUTINE °
INC IX iMOVE POINTER TO NEXT DATA BYTE
DINZ ABFSF  ;CHECK DATA COUNTER/ IF NON ZERO REPEAT ROUTINE
® RET iRETURN FROM ROUTINE °
LD (HL),A  ;SAVE ROUTINE AT PBFAA---SAVE DATA BYTE T0 HL LOCATION ]
INC HL iSET POINTER TO NEXT SAVE ADDRESS
° RET SRETURN FROM ROUTINE .
LD IX,#40@9  ;ADDRESS TO RELOAD PROGRAM---2nd SECTION OF "OLD"---
LD HL,#BFES  ;START ADDRESS OF PROGRAM DATA
° LD B,#98 ;COUNTER FOR PROGRAM DATA ™
CALL #BFDB  iCALL RELOAD ROUTINE
LD IX,#FAA4  ;ADDRESS OF VARIABLES TO BE RELOADED
° LD B, APA iCOUNTER FOR VARIABLE DATA ®
CALL  #8FDB
CALL #8FE6  ;CALL LOAD ROUTINE
® Lo umcg.n ;RELOAD TOP OF ARRAYS (LOW BYTE) ®
CALL ¥BFE
LD (#FACD),A ;TOP OF ARRAYS (HIGH BYTE)
) CALL pBFES ®
LD (#FADS),A ;TOP OF PAGE (LON BYTE)
CALL FBFE6
[ ] LD (#FAD7),A ;TOP OF PAGE (HIGH BYTE) °
RET +RETURN TO B
CALL /BFE6  ;RELOAD nuunu: AT #BFDB
® LD (IX+9),A ;RELOAD DATA BYTE INTO PROGRAM/VARIABLE SECTION OF MEMORY °
INC IX {MOVE POINTER T NEXT MEMORY POSITION
DINZ FBFDB  ;CHECK DATA COUNTER/IF NOX ZERO REPEAT ROUTINE
(] RET SRETURN FROM ROUTINE °
LD A,(KL)  SRELOAD RQUTINE AT #BFEG---RETRIEVE DATA BYTE
INC HL iMOVE POINTER TO NEXT DATA LOCATION
° RET SRETURN FROM ROUTINE Py
I REM C. P WALKER 1984
L °

Commodore 64 Screendump

Screendump allows the printing of high
resolution or user-defined character
screens on the Commodore 801 printer.
If a normal text screen is dumped, the
standard ‘64 character set will be used
instead of the 801 set. There are two
stages:

(1) Load and run to locate the routine in
memory anywhere above BOO hex.
There is a default option to put the
routine above the Basic text and

by Matthew Burt

protect it
(2) Call the specified address either
from Basic or a machine code monitor.

The 801 must be device four and con-
tain paper that can accommodate 54
characters across.

Screendump leaves the printer in
graphics mode, so ASCII character 15
must be sent before normal use.

Any screen that uses sprite graphics
will be printed but the graphics will be

invisible. The result with screens that
use raster interrupts are, at best,
highly unpredictable.

Lines 1000-1800 contain the data of
the machine code routine in decimal.
Lines 2040-2100 actually transfer the
DATA into memory using a dummy
OPEN in line 2060. Pay particular atten-
tion when typing lines 2000-2100. Any
error here will not be detected in the
same way as the DATA lines.
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the prompt
CODE ADDRESS (HEX) :

PROGRAMS

To prove the program works there are | will be displayed. Type an address (such | will be displayed. Use this SYS to dump
some example printouts of graphics | as COO0 or C800 or 9000) or press | the screen to the 801. Monitor users
dumps done with the utility. On running, | RETURN for the top of memory option. If | may wish to locate the code under the

all is well, the message Basic ROM. “
CALL WITH SYS xxxx

1312 DATA335,133,35,172,94.1.,240,7,717 ®
1320 DATA102.92,1,133,35,144,33,74,627

1330 DATA102.34.,74.102,34.74, 102, 34,556 »
-134@ DATA183,92,1,133,33,32,54,1.457 .
1350 DATAR1€0.,0,132,35,10.38,35. 148,420

1360 DATA3E&,35,10,38.,35,133,34, 165,488 °
1372 DATA3S,189,93,1,133,35,173,95,674

1380 DATA1.,41.7,168,173,96,1,41,528 °
1392 DATA?7,170,32,54,1,10,202,16,492

1490 DATAZ2S52.96,1206,165,1,72,1635,35,906

1419 DATA41,127.201,16.144,11,221,32.773 e
1420 DATA176.7.1085,192,133,33, 169,251, 1868

1430 DATR44,169,252.37,1,133.,1,177,814 L4
1449 DATR34,168,104,133,1,83,152,36,776

1439 DHTR’.SJ 13#67:?9168J69J32J653436 @
1460 DATAG8,68,82,69,83,83,32,49,525 ]
1479 DATR72,69,88,41.32,58,32,0,392

1480 DATAL13,13,67,63.76,76.,32,87,429 °
1490 DATA73,84,72,32,83,89.83.8,516

15608 DATA13,13,84,79,79,32,76,73,455 °

1999 DATA11,8,10,0,158,50,53,58, 340 °
1912 DATARS1,@,0,0,169.4,170,168,554

1928 DATAQ,32, 136,255, 169,9,32, 183.B63 .
162@ DATA2SS,32,192,255,162.4,32,201,1133

1042 DATA25S,169,8,32,210,259, 169, 3,1101 5

1659 DRTASE,237,0,221.1@,10,1@,18,554
1860 DATA18,10,133,35,173,17,2@8,41,627

1079 DATA3Z,141,94,1.248,14,169,8,639 ]
1920 DATR4S, 24,298, 14, 14, 181,35, 141,574

1096 DATR92,1,144,23,174,24,208,138,304 °
1149 DATA41,14,10,19,101,35,141,93,445

1110 DATA1,138,41.240,74,74,101 35,7024 °
1120 DATA141,92,1.169,8,141,95,1.,642

1130 DATR169.2,141,96.1,141,97,1.646 ®

1148 DATA1E9,128.133,36,169,1,133,37.8066

115@ DATA3Z,183.0,144,6,165,37,5,572
1160 DATA3E,133,36,6,37,238,95,1.582 °
1170 DATA165,37,16,236,165,36,32,210,897
1182 DATAZ25S.173,95,1,178,56,233,7,350

1199 DATA141,95,1,238,96,1,208,3,783 o
12e@ DATA238,97.1,173,97.1,240, 200, 1047

1212 DATA173.96,1,291,64, 144,193,169, 1041 ®
1220 DATA13,32,210,255,142,95,1,224,972

1220 DATA203,144,173,32,204,255,16%.4,1184 °
124@ DATA7E,195,255,173,95,1,201,200, 1196

1252 DATA144,2,24,96.41,248,133,34,722 o
1268 DATA1€9.9,132,35.10@,38.35, 10,420 °
1272 DATA38,35,101,34,144,2,236,35.619

1280 DATA1@,38,35,10,38,3%,10, 38,214 °

1298 DRTA3S5,133.34.173,96,1,41,248,761
1308 DATA101,34,133,34,173,27,1,181,674

1519 DATAS?,0.,32,210,255,232,189,103,1119
1520 DATARY9,208,247,96,90,45,25,62,782

1339 DATA61,255,124,75,100,4,20,113,752 b
1549 DATALE4,167,248,1108,159.172,239,56,1315

°
155@ DATA1@S5,137,149,156,184,199,50,7,987
1569 DATAB.8.8.7.7,7.7,7.959 L
1570 DATRB8.8.7,7.7,7.7,7.58
1580 DATR?7.7.8.7.,7.7,7.7,57 [ ]
139@ DATA?7,8,162,0,32,159,9,32,409
1600 DATA207.255,201.13,208,23,165,55.1127 °
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I
161@ DATA223.,98, 132,55, 133,34, 165, 56, 967
1628 DATA233.1,133,56,133,33,203.,55, 834 ]
1630 DATR1€9,62,76,210,255, 162,090,134, 1969

1648 DATA34,134,35,56, 233,43, 144,244, 924

1650 DATA2@1,10,144,1@,233.7,201.18,8164 .
1668 DATA144,23@.201.16,176,226,18,1@,1013

1672 DATA1M@,18.162,4,18,38,34, 38,396 °
1680 DATA3S,176,213,202,208,246,32,207,1313 °
1699 DATA2SS.201,1%,208,214,165,35,201,1292

1799 DATAL1,176,5,162,40,76,152,9.633 °
1718 DATA1€2,26€,189,165,9,133, 36,183,343

1726 DATA192.9,133,37,24,162,254,177.986 °
1732 DATA3E, 121,36,255, 145, 36, 20@, 203, 1037

1740 DATA246,202,16,230,163,13, 162,83, 1046 15
1750 DATA133,36,134,37,166,4,177.36,713 °

1760 DATA145.34,2080,208,4,230. 35,230, 1936
177@ DATA37,192,92,2@8,241,165,37,201,1173

1780 DATA9.208,235,162.24,32,159,9,838 .
1790 DATAR166,35,202,138, 166,34, 32, 205,978
1820 DATR189,32,68, 166, 108,2,1698.09, 725 .
2009 FORK=49152T049792STEPS .
201@ A=0:FORI=KTOK+7:READJ:POKEI,J:A=A+J: HEXT
20928 READJ: IFA<>JTHENPRINT"DATA ERROR IM LINE °
"(K-49152) /4%5+10900:STOP .
2030 NEXT ®
2048 INPUT"SAYE TO DEVICE NO.";D
205@ IFDC10RD=20RD=3THENZ@40 #
2069 OPEN1,3,9, "SCREENDUMP" : POKE?S1,
®
2072 POKE2S1,0:POKE2S2,192 .
2089 POKE78@,251:POKE?E1, 167 : POKE?S2, 154 : SYS65496 .
2090 IFPEEK(783)ANDITHENPRINT
"SAVE UNSUCCESSFUL - TRY AGAIN® e
2109 CLOSE1:END
L ]
®
[ ]
L
INT,R08 SP AC XR YR MR NU-BDIZC 9
[EAB7 EA 37 DF 060 37 @6ieoiei] ®
.M 33C 3

e BB BNEY :

f ﬂsxécnszununr".a

EEEEE"&HG FOR SCREENDUMP

2 [ ]
®

CODE ADDRESS (HEX)> : CBOD

g § WITH SYS491i52 e

g a8is2 ®

LY ] '
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NEWCOMERS

START HERE

This is our unique quick-reference guide, reprinted every
month, to help our readers pick their way through the most
important pieces of (necessary) jargon found in APC.
While it's in no way totally comprehensive, we trust you'll
find it a useful introduction. Happy microcomputing!

Probably the first thing you noticed on picking
up this magazine for the first time was the
enormous amount of unintelligible-looking
jargon. In the words of The Hitch-hiker's
Guide to the Galaxy: Don't panicl Baffling as
it may sound, the jargon does actually serve a
useful purpose. It's a lot easier to say VDU, for
example, than “the screen on which the com-
puter's output is displayed.” This guide is
intended to help you find your way around
some of the more common ‘buzzwords’
you're likely to come across in the pages of
APC.

For those completely new to computing,

let's start with the question: What is a
microcomputer? We can think of a micro as: a
general-purpose device in contrast to a type-
writer, which can only be used for typing; a
calculator, for performing calculations:; a filing
cabinet, for filing information, to name just a
few of its functions. A micro can do all these
things and more.

If it's to be of any use, a general-purpose
device needs some way of knowing what to
do. We do this by giving the computer a set of
logical instructions called a program. The
general term for computer programs is

software. Every other part of a microcomputer

system is known as hardware: ‘If you can
touch it, it's hardware.’

Programming

Programs must be written in a form the micro
can recognisé and act on — this is achieved by
writing the instructions in a code known as a
computer lamguage. There are literally hun-
dreds of different languages around, the most
popular of these being Basic. Basic’ is an
acronym of Beginners’ All-purpose Symbolic
Instruction Code. Although originally inten-
ded as a simple introductory language, Basic
is now a powerful and widely used language in
its own right

Other languages you're likely to come
across in APC are Forth, Pascal, Logo, C and
Comal to name but a few. These are known as
high level languages because they approach
the sophistication of a human language. You'll
also see references in APC to the low level
languages, assembly language and machine
code. We'll look at these in a moment.

The heart of a micro, the workhorse, is the
processor or Central Processing Unit (CPU).
The processor usually consists of a single
silicon chip. As with computer languages,
there are a number of different types of pro-
cessor available, Z80, 6502, 6800 and 8088
being just a handful (literally) of the types in
common use. The processor is nothing magi-
cal — it's just a bunch of electronic circuits.
It's definitely not a "brain’.

Keyboard
semcscandns o) Software
[Secessisnnels]
=g PROGRAM (Either in
| ——— | ROM or
INTERPRETER Ioaded
Mouse into RA
from lape
_Q_ OPERATING SYSTEM or disk)
= .
Disk drive
Processor or CPU
RPUT. » Central OUTPUT
ex:f%'ale. Processing Unit i =4
2+2
1n
Cassette player
%)
Light pen
RAM
Random
Access Memory
Printer
A schematic view of a microcomputer system
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As it's electronic, the processor’s circuitry
can be in one of two states: on or off. We rep-
resent these two states by binary (base two)
notation, the two binary digits (known as ‘bits’)
being O and 1. it's possible to program com-
puters in binary notation, otherwise known as
machine code (or machine language)
programming.

Machine code is called a low level language
because it operates at a level close to that

understood’ by the processor. Languages like

Basic are known as high level languages
because they are symbolic, operating at a level
easily understood by people but not directly
understood by the processor.

Between high level languages and machine
code is a low level language known as
assembly language or, colloquially, assembler.
This is a mnemonic code using symbols
which the processor can quickly convert to
machine code.

Since everything has to be converted into
binary form before the processor can make
sense of it, we need some sort of code to rep-
resent each character to be processed by the
computer. In order to simplify communication
between computers, a number of standard
codes have been agreed on. The most widely
used of these codes is the American Standard
Code for Information /Interchange, ASCIL This
system assigns each character a decimal
number which the processor can then convert
to its binary equivalent.

A program written in a high level language
must be converted into binary before the pro-
cessor can carry out its instructions. We could
of course do this manually, but since this is
exactly the sort of tedious job computers were
designed to do for us, it makes much more
sense to write a program to do it

There are two types of program to do this
translation for us.

The first of these is a compiler which tran-
slates our whole program permanently into
machine code. When we compile a program,
the original high level language version is
called the source code while the compiled
copy is called the object code. Compiled pro-
grams are fast to run but hard to edit. If we
want to change a compiled program, we either
have to edit it in machine code (extremely dif-
ficult) or we have to go back to a copy of the
source cade. For this reason there is a second
translation program: an /interpreter. An inter-
preter waits until we actually run (use) the pro-
gram, then translates one line at a time into
machine code — leaving the program in its
original high level language. This makes it
slower to run than a compiled program, but
easier 10 edit

There are two unusual Basic words you're
likely to come across: POKE and PEEK When
you program in a high level language, you are
normally unable to choose in which part of the
machine’'s memory the processor will store
things. This makes programming easier as
you don't need to worry about memory
locations, but slows down the program since
the processor has to ‘look up’ addresses for
you. Using the POKE command, however, you
can ‘poke’ a value directly into a desired
memory address. 'POKE 10000,56', for
example, puts the value 56 into memory loca-
tion 10000. PEEK allows you to examine the
content of a particular memory address. If you
were to follow the above poke with ‘PEEK
(10000)°, the computer would respond by

SECTORS'

Cross-section of a floppy disk

.displayi'ng the value 56. POKEing and PEEK-

ing is normally done to increase program
speed, but may also allow us to do things
which could not be done through Basic.

Memory

So far, we have a processor and a program.
Since a computer needs somewhere to store
programs and data, it needs some kind of
memory. There are two types of memory: Read
Only Memory (ROM) and the badly na Ran-
dom Access Memory (RAM). ROM is so-called
because the processor can ‘read’ (get things
out of) its contents, but is unable to “write to’
(put things in) it

ROM is used to store firmware, the name
given to software permanently available on
the machine. An interpreter is a typical exam-
ple of firmware (stick with it: it gets
easier!).

RAM differs from ROM in two important
ways. Firstly, you can write to it as well as read
from it This means that the processor can use
it to store both the program it is running and
data (information). The second important dif-
ference is that RAM needs a constant power
supply to retain its contents: as soon as you
switch the computer off, you lose your pro-
gram and data.

There is a type of RAM, known as CMOS
RAM, which requires only a tiny amount of
power to retain its contents. This is found in
portable computers like the Tandy 100. It is
usually powered by small ni-cad batteries so
that programs and data are retained even
when the main power is switched off. At pre-
sent, CMOS RAM is extremely expensive and

.is not likely to be used in desktop machines for

a little while yet (CMOS stands for Com-
plementary Metal Oxide Semiconductor).

Memory is described in terms of the num-
ber of characters we can store in it Each
character is represented by an 8 bit binary
number. 8 bits make one byteand 1024 bytes
make one Kilobyte or 1h. 32k, for example,
means that the computer can store about
32000 characters in its memory. If 1024
sounds like an odd number, remember that
everything is based on the binary system, thus
1,2,4,8,16... 1024 being the nearest binary
multiple to 1000.

While we're on the subject of bits, you'll

often see computers and their processors
described in terms of their bit power: 8-bit, 16~
bit, 32: 16-bitand soon. This is a means ot des-
cribing how large a binary number the
processor can handle in one chunk. A binary
number, incidentally, is known — confusingly
— as a word. An B-bit processor, for example,
can handle 8-bit words, that is, up to
11111111 (255 in decimal). Anything larger
than this has to be broken down into manage-
able chunks before it can be processed.

A 16-bit machine can handle bigger chunks
of data at a time. This means it can handle
('address’) larger amounts of memory at one
time. This is why most 8-bit machines have a
maximum of 64k RAM while 16-bit micros
usually have 128k upwards.

As 16-bit processors can handle larger
words than an 8-bit machine, they ought to be
twice as fast In practice, however, there is a
little more to it than that While it may take a
16-bit machine half as long to work out that
2+2=4, the actual processing is only part of
the story.

The result of the calculation has to be placed
into the appropriate memory location, passed
to the screen or whatever is required. The
transfers to and from the processor are often
made in 8-bit form; this is why you'll hear peo-
ple arguing that certain processars are not
‘true’ 16-bit. If the problem has to be handed
to the processor in 8-bit form, turned into 16-
bit, calculated and then the result turned back
into 8-bit for transfer elsewhere, there may be
littte or no saving in time over an B-bit
system.

The other factor affecting speed is that the
actual processing may form only a small part
of the overall operation. A word processor, for
example, spends most of its time passing files
to and from disk and waiting for the user to
type the next character. The processing itself
consumes very little time. And if you look at
the Benchmarks summary (APC, February
1984, pp 59-60), you'll see some B-bit
machines beating their 16-bit rivals — even in
processor-bound operations like the APC
Benchmarks.

Returning to the subject of RAM for a
moment, a word of warning: Don't rush out
with your new-found understanding to buy
the machine offering you the most RAM for
your money. Quite aside from the fact that the
amount of RAM is by no means the only con-
sideration when buying a micro (no matter
how much manufacturers may stress it), dif-
ferent machines use differing amounts of
RAM for things like graphics. Always check
how much RAM is actually available to the
user for program’ storage. Machines which
proudly proclaim ‘64k’ may well leave you
with less than half of this in which to store
Basic programs and data.

Back-up storage

There are numerous forms of permament
or back up storage, but by far the most com-
mon are floppy disk floppy tape and
cassette. '

Floppy disks or diskettes are circular pieces of
thin plastic coated with a magnetic recording
surface similar to that of tapes. The disk,
which is enclosed in a protective card cover, is
placed in a disk drive. Disk drives comprise a
high-speed motor to rotate the disk and a
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read/write head to record and 'play back’ pro-
grams and data.

The disk is divided into concentric rings
called tracks (similar to the tracks on an LP)
which are in turn divided into small blocks by
spoke-like divisions called sectors.

There are two methods for dividing the disk
into sectors. One method is called hard sector-
ing, where holes punched in the disk mark the
sectors, and the other is soft sectoring where
the sectors are marked magnetically. The
reason that disks from one machine can’t be
read by a different make is that each manufac-
turer has its own way ¢f dividing up the disk.
Recently, however, manufacturers have
apparently begun to acknowledge that this
situation can't go on forever, and they are
working on making their disks compatible.

Since the computer needs some way of
organising the disk, we have a program called
a Disk Operating System (DOS), usually known
simply as the Operating System (0S). The
operating system does all the "housekeeping’
of tha disks, working out where to put things,
letting the user know what is on the disk,
copying from one disk to another and so on.
As you might expect by now, there are lots of
different operating systems available, each
with its own advantages and disadvantages.
The three most popular 0Ss are CP/M (Control
Program for Micros), MS-DOS (MicroSoft Disk
Operating System) and PC-DOS (Personal
Computer Disk Operating System). MS-DOS
and PC-DOS, incidentally, are all but
identical.

Disks can support what are known as ran-
dom access files. That is, you can randomly
choose a point in a file and the drive head will
move directly to that point. You can then edit
the file, and only the blocks affected will be
rewritten. The rest of the file remains
unchanged.

Floppy disks provide a reasonably fast and
efficient form of secondary storage and are
cost-effective for business machines. For
home computers, however, the usual form of
program and data storage is on ordinary
cassefte tape using a standard cassette
recorder. This method of storage is slow and
unreliable, but is very cheap and adequate for
games, for example.

Cassettes can support only serial access
files. That is, whenever a file is to be edited, the
whole file must be written back to the tape.
This makes certain applications — word pro-
cessing being a prime example —extremely
tedious.

Floppy tape drives are a compromise be-
tween speed and cost. They use a small con-
tinuous loop tape which, like a disk, is divided
into blocks. Floppy tape drives rely on serial
access files, but by rotating the tape at high
speed and using the block markers, they can
simulate random access files.

Anather type of disk you'll see referred to is
the hard disk. This is an extremely efficient
method of storing large amounts of data. Hard
disk capacity generally starts at around
10Mbytes (10 million bytes) and rises to . . .
well, you name it. Besides offering a much
greater capacity than floppies, hard disks are

more reliable and considerably faster. They
are, however, much more expensive than
floppy drives.

Input/ output

Since computers need some way of com-
municating with the outside world, we need
input and output devices. Input and output
devices include all manner of things from hard
disk units to light pens, but the minimum
requirement for most applications is a
typewriter-style keyboard for input and a TV-
like Visual Display Unit for output. The Visual
Display Unit is variously referred to as a VDU,
Cathode Ray Tube (CRT) and monitor.

The various component parts of acomputer
system (processor, keyboard, VDU, disk
drives, and so on, may all be builtinto a single
unit or they may be separate, connected by
cables.

Take this paragraph slowly and it will make
sense! When a computer communicates with
an outside device, be it a printer or another
computer, it does so in one of two forms —
parallel or serial. Parallel input/output (I/0)
requires a number of parallel wires. Each wire
carries one bit, so with eight wires we can
transmit/receive information one byte at a
time (8 bits = one byte, remember). Serial
170, in contrast, uses a single wire to transmit
a series of bits one at a time (that's why it's
called serial), with extra bits to mark the begin-
ning and end of each byte.

To enable different devices to communicate
with each other in this way, standards have
been agreed for different interfaces. An inter-
face is simply a piece of circuitry used to con-
nect two or more devices. The most common
standard serial interface is the RS232 (or V24)

slow, however, and prone to interference.

The alternative method is to use a modem.
Unlike an acoustic coupler, a modem is wired
into the telephone system and you should get
permission for this from Telecom.

A term you'll hear used in connection with
acoustic couplers and modems is baud rate.
The baud rate is a measure of the speed at
which a device can transmit and receive data.
You can safely think of the baud rate as being
bits-per-second, though the accurate defini-
tionis a little more complex. Therefore, a 300-
baud modem can transmit/receive data at the
rate of 300 bits (about 50 characters) per
second.

A 1200/75 modem means that it receives
at 1200 baud but transmits at 75. Most mod-
ems are 1200/75 and acoustic couplers
300/300, By way of comparison, saving pro-
grams to cassette is normally done at between
300 and 1500 baud. :

Finally, communications between com-
puters is either full or half duplex Full duplexis
when the machine receiving the data echoes it
back to the machine transmitting it and says .
"This is what | think you said — is that right?". If
it's wrong, the section will be transmitted
again. Half duplex is where no checking is
made. If you're ever unsure of which to use,
start with full duplex. If everything you type
appears on your display twice, then you
should switch to half duplex

Database

A database allows you to store, process and
report on structured information. Most of the-
cheaper packages are based on a traditional
card index where each card about an
individual, order or item of stock is stored ina

TO COMPUTER

. 4 TELEPHONE HEADSETS N

Computer-to-computer communications using acoustic couplers.

T

while the Centronics standard is popular for
parallel interfaces.

Networks

When two computers want to communicate
with each other over a distance, there are
again two ways of doing it (nothing is ever
clear-cut in the world of micros — you'll get
used to it). Both methods use the public
phone network. The first is known as an
acoustic coupler. This simply plugs into your
computer, and has a receptacle into which you
place your telephone handset. The acoustic
coupler is convenient in that you can unplug it
from one computer and plug it into another
one in a matter of seconds. They are generally

single record and a group of like records is
stored in a file (corresponding to the index
card box). Sophisticated packages can relate
several files together, so that you can process
groups of dissimilar but related records.

Spreadsheet

Spreadsheet software is useful to anyone who
regularly uses a calculator. The VDU acts likea
‘window' on a large sheet of numbers —neatly
laid out in rows and columns, occasionally
interspersed with text headings. The user is
able to shift the window to the point of interest
and so enter text. The rest of the calculation is
displayed immediately with automatic
recalculations throughout.
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Volumel No 6, 1980

Benchiests: Commodore 8032,

SuperBrain/Overview of chss
hines and micro progr

Writing machine independent
Basic programs/Printer review/
Programs: Lunar Lander (TRS-
§0), PET Fighter Pilot, Apple
Plotting. LPrint to Print utility
(TRS-80), ZX80 Breakout, Graph
(TRS-80).

Volume 2 No 3, 198)
Checkout: Sinclair ZX81/APC-
80: Recovering lost programs,
JUMP command (allows a
GOTO " numenc expression” F
Building a Bigboard/K
rtdmmn for EDTASM users.f

ders Printer revi /Profile
of BS Microcomp/CP/M
explained by Rodnay Zaks/The
rapid bubble sort for the Apple/
Encryption for any Microsoft
Basic/An imagined 6502 “Dream
Machine” specs/Veclors
explaioed on the Challenger 1P/
Programs: TRS-80 flashing
cursor and non-destructive

Yolume 2 No 4, 1981

II/TRS-80 Monitor software
compared/Computer Games:
Backgammon on micros/Tree
access routines explained/Gate-
ways to Logic. Pan 8: Peri-
pherals/How Computers Com-
municate. Pant |: What is 1/0%
Profite Gary Blom of the
Computer Company/Pan | of 2:
Defining program specification
needs/6502 Assembler in Basic/
Wordpower wordprocessor pro-
gram for the PET/Programs:
PET Arithmetic Test Apple
Mondrian.

Volume 3 Nol. 1982
Benchiest Tandy TRS-80 Color/
Checkouts: Hitachi Peach,
Sharp’s Microtranslator, BBC
Proton/Profile of Rodnay Zaks/

disk w disk/Computer
games:GO-MOKU on micros/
Generating Panerns with a
Part 3: The parallel

interface/Review of Forth
Language/A neat way lo describe

8! quickly and logically/
Speech Synthesis for the TRS-
80s. System 80s, Part |/Cassette

backspace, Treasure Hunt (PET).

Benchtest: VIC-20, Tandy TRS-80

Sorting alphanumeric codes from

This Back Issues listing has been updated
to include all of the available 1984 issues of APC.
An order form is included at the end of the listing.
Please allow up to four weeks for delivery.

utility for System 80 on Eprom/
An easy route © shape tables for
the Apple/Rubik Cube Simu-
1ation for the Apple/How to
implement “Turtle” graphics on
an Apple/Programs: Get Simu-
lation (Apple). Bug Bug (TRS-
80). Cryptography (Microsoft
Basic).

Volume 3 No 2, 1982

Checkout: Apple lIL/Fitting a
smooth curve to complex data
plots/Speech synthesis for TRS-
B0s. System 80s. Part 2/ Bridge™
on micros/Relocating assembly
language programs/Binary sort
explained/Programmable rhythm
generator project for PET/Large
number calculations on micros/
Basic interpreters explained/
Checkout: ZXB] printer/APC-

* B0 overview and debounce

routine/Sloring arrays on tape/
Frames of Reference, Part 1: A
DP manager's guide to micros/
How Computers Communicale,
Part 4: The 1EEE interface/
Overview of micro-computer
databases/Programs: TRS-80
Alien Seabartle.

Volume 3 No 3, 1982

Benchiest Hewlett Packard HP-
125/WP Benchtest: Scripsit 20/
Checkout: Dick Smith Votrax
Type N Talk. The Australian
Beginning/Videotext overview/
Frames of Reference, Pant 2:
Hardware and Software Supp-
liers/Profile: Jim Warren of the
West Coast Computer Faire/How
Computers Communicate Pant 5:
The BCD Interface/Installing hi-
res on the TRS-80/Bridge playing
program mwutl?tusraru
Galacti-Cube (3D Maze in fairly
“standard” Rasic). PET Fantasy.
ZX80 Labyrinth, PET Juggle.

Volume 3 No 4. 1987
Benchtests: Osborne 0). Micro
Bee/APC-80: Command mode
syntax error recovery/How Com-
puters Communicate Pant 6: The
RS232 interface/¥0 x 24 display
controller project/Preview of the
Commodore 64/Atari 400 games
Y/ Profile: Adam Osh /
ANS Basic’s fe Salving the

BACK ISSUES

Pan 3: Micros in mainframe
company/Hewlen Packard's net-
working capability/Programs:
TRS-80 Reaction Timing ZX81
Graphplot PET Cheese, Super-
board Spin-Fighter, TRS-80
Exira.

Volume ) No 5. 1982
Bench Texas | Tl

Volume 3, No 9. 1982

Benchtest: ICL Personal Com-
puter/Checkout: E4XCP/M data
compression utility) Daisywriler
printer. HP 11C & 120 caleu-
lators/BBC micro graphics capa-
bility/Best of APC's cartoons/
How 1o use Benchmarks/Logo
Program (Microsoft Basic) Com-
puler generated textures/RS5232

99/4A. Xerox 820/Database
Benchtest FMS-80/TRS-80
Model | games reviewed/Frames
of Refercnce, Pan 4: Software
standards/How Computers Com-
municate, Pant 7: Interrupts in
micro systems/How to use 3D
graphics/Equation salving pro-
gram/80 x 24 display controller
project, Pant IJ”lap Ovtrvwwf
Printer /Casio’s

. Part 2/Memory-saving
wtility for Apple/How Computers
Communicate. Part 11: Inter-
rupts and buflers/Programs:
Sytem 80 Extended Basic. Apple
Trees. ZX81 Alphabetising. PET
File Companion. PET German
Game.

\l’0|llalt 3 No 10, 1982

printer/Programs: TRS-80
Double Precision Maths and
Trig. Apple 3D Maze Atari Sums
for Kids. Apple Air Flight

Volume 3 No 6, 1982
Benchtests: Sinclair ZX
5| Sirius I/Datab

Hewlett Packard HP-
86, National Panasonic JB3000/
Checkout: Sharp PC-1211/UCSD
p-System overview. Pan 3 (end)/
How 10 implement 3D graphics
on & micro/CP/M-86 vs MS-
DOS: Relative merits of these 16~
bn aperating systems duscussed.f
g your own datab

‘Benchtest dBase U/Tth West

Coast (micro-computer Faire)/
Checkout: F-10 Daisywheel
printer, Arfon Expandaboard/
How Computers Communicate,
Pant 8: Direct memory access/
Frames of Reference. Part 5:
Buying micro hardware in a DP
department/Self learing pro-
gram/80 x 24 display controller
project, Part 3 (end)/How to get
more on Apple disks/Lisp — an
artificial intelligence language/
VIC-20 games reviewed/Imple-
menting CP/M sysiem calls from
Microsoft Basic/APC Subset
(first on new monthly column for

Programs: TRS-80 Invader, PET
Mini-animate. VIC-20 Trail-
hlazer. ZXBI Book Index.
Weebug Monitor (TRS-80), VIC-
20 Large Characters.

Volume 3 No 7. 1982
Benchuests: Sharp MZE0B,
Monroe OC BB20/Checkour:
Sharp PC1500, The Micro-
Professor/Apple Il games
reviewed/APC-80: Various
PEEKs and POKEs explained/
Reversing images on comp
screens/Frames of Reference,
Pan & Punting your micro to
work/How Computers Com-
municate, Part % Character
codes/Educational arcade-rype
game/Programs: ZX81 H

hidden surface problem in 3D
graphics/Frames of Reference,

loids, TRS-80 Truth, PET
Doc. TRS-80 Screen Dump, PET
Boxes, Atari Earth.

Monitor for TRS-R0/System 80/
File searching method/“Laws of
Form™ — a novel form of logic/
How Computers Communicate,
Pant 12 (end)/Benchmarking high
level languages/Programs: TRS-
80 CardshufMler, PET Knockout
PET Trains.

Volume 3 No 11, 1982
Benchtests: Hewlett Packard
HP75C, Kaypro I1, DEC Rain-
bow/Programs for the HP4IC
and Casio [x702p/Algebra
checking program/More on MS-
DOS vs CP/M-86/Predictions in
the micro industry/Clock/
calendar card for the Apple II,
Pan |/Benchmarks summary/
Programs: Apple Il Piano
Computer, Moon Module (Apple
1I. correction in Vol 4 No 1),
Walls (Atari, correction in Vol 3
No 12).

Volume 4 No 2, 1983
Benchtests: Sharp PC1251/Data-
base Benchtest: Hi Data/Micros
as best friends/A major boost to
the standards of ‘user friend-
liness'/Computing can be a
healih hazard/Expern Systems’
— pan two: appraisal of
‘intelligent’ computers/M™erworks:
Pan 1/The Logo Tunle checked-
out/Getting the most from the
BBC's graphics/Are home
compniers just a passing fad?/
The Prestige vs The human:

micro chess/Programs: Apple
Character Plotter. System Tape
Copier (TR5-80/System BD).

Volume 4 No. 6, 1983

Benchtest Texas Instruments’
Professional/Checkouts: Comx
35 home computer. NEC's
Spinwriter daisywhee! printer/
Multi-Tool Word wordprocessor
from Microsoft/Occam Occult
futuristic new language/The
world of creative cross-figures/
MicroBee games reviewed/Are
micros a good idea?/Programs:
Construction Worker (System 80,
TRS-80), Chicken Little (Micro-
Bee). PET Zombies, Spectrum
Blaster. Commodore 64 Sprite
editor.

Volume 4 No. 8, 1983

Benchiests: Apple Lisa. DOT/
Checkouts: Osbome Executive,
Epson FX-80 printer/Consumer
Electronics Show Report/Will the
Computer be the next dominant
species on Earth/Milton
Bradley's chess compuler that
moves ils own pieces/Choosing
suitable disks for your computes/
Cryptography on a micro/
Warnier Orr structured pro-
gramming. Part [/How 1o use the
six function keys on the PCI500/
Programs: ZX81 Least Squares.
System B0 Loading tapes from an
cxternal cassette player. TRS-80/
Systemn 80 Adventure program,
Apple Il Pascal menu generation.

Valume 4 Na 9. 1983

h Sord M5/Check
Tandy Model 100, Lisawrite/
Screenplay: T1 99/4A games/
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Steve Wozniak returns to Apple/
Choosing a home micro/Warnier
Orr programming, Pant 2/Graph
ploting and curve fitting on the
BBC Computer/Bemoaning the
mechanical teller/Programs: VIC-
20 Snake line, ZX8! Surround.
Apple Il Screenplay, PET
Histogram.

Volume 4 No. 10, 1983
Benchiests: Archives PC/Home
Computer Survey — 15 micros
selling for less than $1000 ¢
checked out by Steve Withers in
an exhaustive market survey/
Checkout: Simons Basic,
T/Maker Il — office tool for the
1BM PC, Digital Research
Personal Basic/Computerising
Your Business — a light and

" practical guide/Beginners Guide
to Basic Program Conversion/
Clever trick with T1 Sprites/
Cocktail program/Warnier Orr
programming. Part II/How
portable is portable/Programs:
Atari No-Trons, TRS-80/System
80 Multi-Maths, Apple Text
Maker, VIC 20 Spider.

Volume 4 No. 11, 1983
Benchiest Apricot/Checkouts:
Altari 600XL. Ashton Tate's
Financial Planner. Condor
database. Atari Writer/Which
Spreadsheet? PerfectCale/

- Profiles: Clive Sinclair. Nolan
Bushnell/Set up your own com-
puter learning centre/Basic Con-
verter ChartWamier Orr

. Programming Part 4: Tect
{end)/Programs: PET Wave

- Simulation, Apple 11 Aplist.
Microsot Basic Calendars. TI99/
4A Breakout Commodore
Testing Your Fingers. Apple
Dotter Puzzle, VIC-20 Siarship.
Commodore Maths Test

Volume 4 No. 12, 1983
Benchtest TANDY MC-10/
Checkout: Executive 816, Lotus
1:2-3, VisiOn, Gemini 15X
Printer/Compulerising Your
Business: Part 2 Setting up/Son
Trees for beginners/Printing big
on an Epson printer/Bulletin

" boards/Programs: VI1C-20
Robotank. VZ-200 Missile Com-
mand. New "Bee Screen.
MicroBee Grooble Grab. Apple
French Test Card TR5-80 Road
Rally.

Volume 5 No. 1. 1984

Benchtest NEC PC-R201A/
Checkouts: Coleco Adam.
Kaypro 10, Alari Paint Desq/
Micro music — how it's donc:
Pan 1/ Check Digits™ —
miethods of ensuring correct data
entry/Building models using sur-
faces. not lines/Column son
algorithm/Graphics on Tandy's
Co Co/Spectrum listing:
photofit/Locking Apple Listings/
Programs: Commodore 64 Fast
Sprites. IBM PC Sheepdog
Trials VIC 20 Varinhle List/
Spectrum Lower CLS, Com-
modore 64 Monitor. Oric City
Defense, MicroBee Tunes.

'Volume 5 No. 2. 1984

Benchtest Workslate. Com-
modore 720/Checkouts: Visuall,
Sord's Fale, '64 Vizawrite,
Brainstorm/DIY Apple Interfuce/
TRS-80 Disassembler/Bench-
mark summary to-date/Basic
Program Conversion. Pan 2 (Pant
I in Vol4 No. 11yBBC Music.
Part I/Could speech synthesisers
do long term damage to the
languuge’/Programs: TRS-K0
Puscal Procedurcs. PET Maths
Muze. BBC Logic Tree., VIC 20
Grrid Bike. ‘64 Heli-bomber. ‘64
Battlestur Fighter. Apple Bridge
Builder.

Volume 5 No. 3. 1984
Benchtests: IBM PC Junior.
Shurp MZ-T0/Checkouts:

BACK ISSUES

Volume 5 No. K. 1984

Benchiest: Sinclair QLY
Checkouts: Perfect Link Friday!,
Enoralod

Androbol's Topo. H |
word processor, TK!Solver,
Educationul Games/Basic Pro-
gram Conversion. Part 3: Apple
Il gruphics/Atari memory (for
patterns of colour and sound)

(Pun 2),
PlanStar. Commodore 64 Flight
Simulator, Constellation. Pick/
Modem protocols: XModem/
Exploring WordStar/Inpul and
Ouiput on the Atari/$25.000 com-
ition: Brun's Ci fTeach

tester/Teach Yoursell A bl
Part I/BBC Music. Part 2/View
of the future from the suthor of
VisiCule/Give your program
cassclics a spoken index/
Programs: Apple Starga. PET
Areus. Specirum Juckpol Al

=5plit-screen, TRS-80 Sound Syn-
thesiser. 3D "Bee, 64 Sprite
Designer.

Volume 5 No. 4, 1984
Benchtests: Macintosh.
Spectravideo/Checkouts; 1BM
Ponuhle PC. Unix. Visiword
Plus, Spectravideo/Teach Your
sell Assembler. Pun 2/Basic Pro-
gram Conversion, Purt 4: TRS-80
and Apple 11 graphics/Sharp
PC150 gome scoring listing/
Interview: Bill Gutes of
Microsol/Microchess: 4th World
Chess Championship results/
Inside Atari’s research

¥/ Frog 1)
Basic) Inlay Cards. BBC Splash!.
VIC 20 Invaders. Commodore 64
Reversi. VZ-200 Moon Lander.
("64) Gary the Guitar.

Volume § No. 5. 1954
Benchiests: Hewlett Packard 150
Touch Screen. Dick Smith
Challenger. Canon X-07/
Checkouts: Revelation, Con-
current CP/M. StarBurst and
Starlndex. Sendata modem.
Commodore SFD 1001 disk
drive. Brother EP44 personal
typewriler/Basic Program Con-
version. Par 5: Atari/
Compaction techniques.
examples in Commodore Basic/
Teach Yoursell Asscmbler. Pan
1/Text vs Graphics adventures/
Operaling Systems. Par 1/
Microchess: Superstar vs
Constellation/Programs: 64
Plane Antack. Commodore
Wordsquare. Atari Flash
Simulator. Atari Pscudo-Dos,
Sord M5 CharpaiL VIC 20 Ape
King. MicroBee Hires Edilor,
Apple 11 Oisterads. "Bee Label
Printer.

Volume 5 No. 6. 1984

Benchiest: Sharp PC5000/
Checkouts: Codewriter. Microsolt
Word. Dick Smith Cav Apple
ProDos. Knowledgeman,
Autocad/Play Battleships on two
Commedore computers/The
History of the Keyboard/Teach
Yoursell Assembler. Pan 4/
Anrtificial Intelligence: a repont
from Japan/Busic Program Con-
version. Part 6 Spectrum/
Spectrum “wide screen” word
processing/Solt Copyrigt
the debute/The dangers of

TRS-#0 Compiler. TRS-¥0 Braille
Writer. VIC 20 Deathwall. Busic-
46 Marvin. PET JD O's & X's.
Five W “Bee.

Volume § No. 7. 1984

Benchlest: Epson PX-K/
Checkouts: Memotech.
Framework. HP Ink Jet Printer.
Expert- Ease. Apple’s Instant
Arnist/Teach Yoursell Assembler,
Purt 5/Operating Systems. Pan 2/
Designing und selling programs.
Part 1/Calling routines available
in CP/M/The story behind MSX/
Basic Progrum Conversion. Punt
7. BBC/Programs: "6 Balloon.
Atari Function Keys. BRC Sce-
ted MicroBee Slalom! VZ-200
Blockoul "64 Split Screen
Graphics. VIC 20 Monster Hunt

Yoursell Assembler, Pant 6/
Designing and selling p

Part 2/Teach Yoursell Lisp, Pant
1/Detente hetween DP depart-
menis and standalone users —
the Information Centre/
Programs: VIC Hatchery, BBC
RAM Editor, VIC 20 Life Game,
Commeodore ¢4 Connect-Four
(nole correction lo this program
in Bludners Vol § Na. 10, 1984),
VZ-200) Databuse, TRS-¥0 Color”
Gralx Editor. Atari Basic System
Resel

Volume 5§ No. 9. 1984
Benchiests: Hewlett Packard 110/
Checkouts: Framework vs
Symphony, overvicw: Portable
Computers, Jane vs Appleworks
Pick/Profile: Wayne Wilson/
Teach Yourself Lisp. Pant 2/
Logiv of assemhbly language,
writlen in conventible Basic/
Teach Yoursell Assembler. Par
7/Braindump: Defence of the
Gotogoto Bird (rhis iv 2 really
excellent ane page article — Ed)/
Microchess: Cray Blitz vs David
Levy/Programs: '64 Defuse. BBC
Mindwaves. VIC 20 Gothic and

Greek. 64 Brackets (an updaled
version uppears on page 76 of
Vol 5§ No. 11, 1984), Spectrum
File. VIC Star Scramble (note: a
cormection to this program
appeurs in the Bludners section
of Yol 5§ No. 10, 1984).

Volume 5 No. 10, 1984
Benchiests: Commodore Plus/d.
Oshome Encore/Checkouts:
Model 100 disk drive and video
interfuce. Open Access, GSX

demisc of the philosophy of the
scholar: opinion/Artificial
Intelligence: mind over matier/
DIY Micro Music Circuit (10
plugsinto a parallel por)/
Computer Musiciuns/Teach
Yoursell Lisp, Part 4/Compilers:
How they work und how 1o huy
the best/Improving Commodore
64 programming skills'How 1o
wrile great software, Purt 2/

</Prog
Commodore 64 Superfile. Com-
Jorc 4 Mouse Master. 64

from Digital R h

modem/Is this educution sofl-
ware uny good: opinion/DIY
rohatics for the BBC/Combining
video and PC output on the one
screen/Sorting uscful-sized files
without a disk/Bubble memory:
has it been worth the waitTeach
Yoursell Lisp. Part 3/Pirate
Bulletin Boards/DIY PC-video
connection/How lo write great
sofltware, Part 1/Programs: Atari
Autorun, Commodore 64 Basic
Assembhler. Apple [T Menu, BBC
Equation Solver, C !
HoneypoL Atari Snake. Spectrum
Voyager. VZ-200 Mini cale
Spreadsheet {improved in Blud-
ners Vol 5 No, 12, 19%4), IBM PC
Microcomputer Graphics,
Animated "84, Spectrum
Graphics and sound,

Volume 5 No 11, 1984

Bench Apricot FI/Check
Olivetti M24, Sperry PC, ITT
Xirs, Commodore 16, AAP's
microwave news service/ The

Spriw Editor. BBC graphics

Crib Player. VZ-204) MON-200),
Duelling VICs.

Volume 5 MNo. 12, 1984
Benchtests: IBM PC AT. Sony's
MSX muching/Checkouts:
Digitsl Rescarch GEM. Tl
Speech Command, dBasce 11
Sunal network/Matural language
processing/An introduction to
the 6800 processor/Running
your own hulletin board/Teuch
Yoursell Lisp. Part $/DIY Specch
Synihesiser/How 10 write great
soltware. Part [/ Upgrade VIC
20§ to the 64/ Prog
Spectruvideo Spectra-draw, B4
Hi-res Plot, TRS0#0 Automatic
Cussenie Indexer, Tandy Color/
Dragon 32 Brimstone Pant One.
Spectrum Life, DayFinder {wril-
ten in Lisp). Commodore 64
Gremlin's Garden.

| .
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NEW SOUTH WALES

A new group called TAG (The
Access Group) has been
formed in Orange for Access
and Actrix users. Not sur-
prisingly, new members are
needed urgently. Write to Bob
Dolton at PO Box 943,
Orange, 2800.

The Sydney Kaypro User
Group meets at 8pm on the
second Tuesday of each
month at the Burwood RSL
Club. Features of the Group
include software and hard-
ware assistance, tutorials,
visiting speakers and a public
domain software library. Write
to PO Box 975, Chatswood,
2067,

Hewlett-Packard Series 40
and 70 and HP-IL users can
phone Nigel Davies on (02)
560 7186 (AH) for details of
the PPC/CHUU Sydney user
group.

The BBC Micro Users Group
can be contacted through
Marie Michaels at Computer
Medics, 5/647 Princes
Highway, Blakehurst, 2221.
Telephone (02) 546 51765.

N USER GROUPS |

The Hawkesbury MicroBee
Computer Club serves the
north western area of Sydney
and can be contacted through
its president Bruce Rennie on
(045) 67 7329 (AH). General
meetings are held on the first
Friday of each month at
7.30pm and workshops on
the third Friday of each
month. Both are held in the
library building at the Rich-
mond High School, Cnr Pen-
rith Road and Lennox Street,
Richmond.

VICTORIA

The Eastern Suburbs Eighty
Users’ Group (ESEUG) meets
on the fourth Wednesday of
each month (except January
and December) at the Junior
Science Lab., Kingswood
College, 355 Station Street,
Box Hill at 7.15pm. Informa-
tion regarding the club canbe
obtained by writing to ESEUG,
C/- Cameron McKern, 21
Harrow Street, Box Hill 3128
or by ringing him on (03) 890
3088 (AH). Written queries
are preferred. The Group
caters for System 80/TRS-80
users.

The Computer Resources
Groupin Health Care arose out
of the need to provide
resource information about
computers at a clinical level.

This group aims to provide a
forum for health care workers,
computing experts and
interested others to enhance
their knowledge and pool their
skills and resources.

The next meeting of the
Group in Health Care will be
held on February 20 at 7.30
pm in Room 226 of the Lin-
coln Institute, 625 Swanston
Street, Carlton. Call Johanne
Bull on (03) 342 0244 for
more details.

ACT

The Commodore User Group
meets on the first Monday of
each month at the Melba High
School and on the third Mon-
day of the month at Woden
Town Centre Library. Contact
can be made by writing to PO
Box 599, Belconnen, 2616.

The  Sirius/Apricot  User
Group meets at 7.30pm on
the third Tuesday of each

Below is a list of alterations and additions to the list of user groups published in the
December issue of APC. The next full listing will appear in the April issue.

month at 88 Wollongong
Street, Fyshwick. Correspon-
dence should be addressed to
M Sim, 253 Hindmarsh Drive,
Rivett, 2611.

QUEENSLAND

A VZ-200 club has been
formed by J D'Alton in
Toowong. Interested parties
should telephone (07) 371
3707 after hours.

The Atari Computer Enthus-
iasts group in Queensland can
be contacted by writing to
GPO Box 600, Brisbane,
4001.

NORTHERN TERRITORY

The CP/M Users’ Group of
Central Australia meets at
7.30pm on the second
Thursday of each month atthe
Community College of Central
Australia in Alice Springs. The
contact is Susan Pemble,
CUGCA, PO Box 795, Alice
Springs 5750; (087) 52
7870.

Computer Paper

IN MINI & MICRO PACKS AVAILABLE FROM LEADING
COMPUTER STORES NOW

11 x 9%./70 11 x 15 PLAIN OR B.H.S. Fm-
WORD PROC. PAPER LP 250 Pack — $8.45 o
W250 Pack — $7.85 LP 500 Pack — $16.60 Quality
W500 Pack — $15.39 LP 1000 Pack — $31.50
W1000 Pack — $29.50 Also available in boxes of 2,500 Bumputer Papﬂf
Also available in boxes of Look For
2,000 & 2,500 COMPUTER ADDRESS LABELS This Label

37 x 102 — 2000 Labels — $35.00
24 x 89 — 2000 Labels — $23.15

Also available in boxes of
10,000

COMPUTER BINDERS
11 x 9% — $3.60
11 x 15 — $3.60

(Also pre printed STD inv/stat formats. All prices Include S.T. — Plus packing & postage)

A4 WORD PROC. PAPER
A4 250 Pack — $8.28
A4 500-Pack — $16.40
A4 1000 Pack — $31.15
Also available in boxes of 2,500

PHONE (03) 584 5488

DEALER ENQUIRIES WELCOME

96B Herald Street,
Cheltenham 3192

All prices R.R.P.
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) Special Offer

[
» Mockingboard C - $219.00 :
Add stereo music, sound :
effects and speech to your |

, Apple Il + /lle computer.

: Normal price $275.00

AUSTRALIAN
SOFTWARE |
LIBRARY 2
{
P.O. Box 808 1
Renmark, S.A. 5341
Phone (085) 882877 |
24 hours
APPLE
Beyond Castle
Wolfenstein.......... $39.95
Brucelee.............. $39.95
Championship Lode
Runner.............. $39.95
Cutthroats............. $44.95
Dallas Quest ........... $39.95
Dozzle Draw
(llc/128K1Mle) ........ $54.95
Flasheale ............. $119.00
Flight Simulator ll. . ... ... $59.95
King's Quest ........... $54.95
Mach Il Joystick ........ $64.95
Practicalc Il ............ $79.95
PrintShop ............. $54.95
Summer Games ......... $44.95
TurboPascal ........... $59.95
Zaxxon ............. ..$28.95

MACINTOSH
Enchanter ............. $44.95
Filevision............. $219.00
Frogger ............... $44.95
Murder by the Dozen . . ... $49.95
Pensate............... $44.95
TheQuest ............. $44.95
Run for the Money . ... ... $54.95
Hitchhiker’s Gulde ......... $44.95
Seostalker ............. $44.95
Sorcerer............... $49.95
Starcross...........u.. $54.95
Suspended ............. $54.95
Zorkl ooniiiiiniinnn, $44.95
Zork LM .......... $49.95e0

To order, send payment or
Bankcard/Mastercard number.
Add $2.50 postage per order.
Send $1 stamp for catalogue.

microbee disks

Up to 800k of fast reliable disk storage from ROM
BASIC, WORDBEE, EDITOR ASSEMBLER and
MITEK WORD PROCESSOR ** PLUS ** abliity to
read and write over 130 CP/M disk formats In 32 and

. 64k microbees, from $299.
Dreamdisk Controller Card $209
Complete 400k drive system $799
Complete 800k drive system $880
Dual 400k drive system $1000
Dual 800k drive system $1200
Add on 400k drive $270
Add on 800k drive $340
Mitsubishi Hi-res green screen $170
Mitsubishi Hi-res amber screen $180

Call for information on our new 1600k drives, BBC drives, 3.5
inch drives and Spectravideo peripherals.

DREAMDISK PTY. LTD.
‘.

171-173 MORAY STREET

SOUTH MELBOURNE 3205
PHONE: (03) 690 8283

'Subscriptions to The Source now available — only $59.95!

WESTERN TECHNOLOGY > i seron 4 5o
Tel. (08) 45 8777
IBM-PC Compatible Computers and Cards Tax Exempt Tax tnel.
ASI102 — Aquarius PC — 16 Bit Personal Computer 128K. IBM Compatible, Superboard, Twin Drives $1895.00 $2209.00
ASIB03 — Aquarius PC — 16 Bit Personal Computer 256K. IBM Compatible Dual 327K. Drives $2295.00 $2699.00
ASIB04 — Aquarius PC — 16 Bit Personal Computer 256K. IBM Compatible 327K. Drive and 10 Mbyte. Hard Disk $3950.00 $4740.00
CGB001 — Colour/Graphics Board NTSC and RGB oytput, RS120, Light Pen Interface 375.00 $ 445.00
MGB001 — Monochrome/Graphics Board high resolution, graphic capabillity, single parallel port $ 375.00 $ 445.00
SDD541 — Slimline Disk Drive, Double Sided, Double Density 327K. Forma $ 325.00 $ 385.00
DCB541 — Disk Drive Controller Board $ 135.00 $ 155.00
HSA712 — 10 Megabyte Winchester Hard Disk, Slimline ) $1450.00 $1725.00
HDAO01 — Hard Disk Adaptor, Connects Winchester Drive and CPU, controls maximum two 5.25"” hard disks $ 600.00 $ 720.00
MFB256 — Multifunction Board with 256K. Ram, RS232 port, paraliel port and real time clock $ 520.00 $ 625.00
RM512 — 512K. Ram Expansion Board $ 585.00 $ 720.00
GMBO001 — Games I/0 Board $ 65.00 $§ 77.00
JYS612 — IBM Compatible Joystick, auto centering switchable $ 45.00 $ 55.00
SPS135 — Switching Power Supply — cooling fan built in, 135 Watts $ 160.00 $ 190.00
AKIB00 — IBM Compatible Keyboard, Detachable, ASCII, rated 50 million Keystrokes, 10 Function Keys etc. $ 195.00 $ 235.00
Meonitors Tax Exempt Tax Incl,
Kaga Green/Amber 12" Monitor $ 195.00 $ 220.00 Zenith Green/Amber 12" Monitor $ 195.00 $ 22000
Kaga Denshi RGB Monitor Type 1 $ 44000 $ 500.00 Kaga Denshi RGB Monitor Type 2 $ 550.00 $ 620.00
Kaga Denshi RGB Monitor Type 3 $ 750.00 $ 875.00 Kaga Denshi RGB Interface $ 30.00 $ 3500
Printers
DT80/2-DT100 — B0 Column Printer 100cps Friction/Tractor/Graphics $ 345.00 $ 415.00
P88/2-FT5002 — 80 Column Printer 100cps N.L.Q., Proportional Friction/Tractor/Graphics $ 399.00 $ 460.00
Star Gemini 10X — B0 Column Printer 120cps Friction/Tractor/Graphics $ 440.00 $ 530.00
C. Itoh 8510 BPI — 80 Column Printer Friction/Tractor Feed 120cps Graphics $ 625.00 $ 790.00
Printer cable $ 3500 $ 4000
Software Speclals
DBase Il $ 450.00 $ 450.00 DBase Il $ 640.00 $ 640.00
Lotus 1.2.3 $ 585.00 $ 585.00 Lotus Symphony $ 785.00 $ 785.00
Multimate $ 390.00 $ 390.00 Wordstar Professional $ 595.00 $ 595.00
Electric Desk $ 425.00 $ 425.00 Supercalc |11 $ 375.00 $ 375.00
Diskettes
DX-050 Diskette Box — DX-085 Diskette Box —
50 Disks Cap. $ 25.00 $ 30.00 Capacity 85 $ 3460 $ 4150
Diskettes (Per Box 10) — Le Disc $ 29,00 $ 34.00 Diskettes (Per Box 10) — Xidex $ 3200 $ 38.00
TERMS — PAYMENT WITH ORDER — BANKCARD WELCOME
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Plug into the
world of micro
communications
with Personal
Computer Games’s
comprehensive
3 part feature.

2nd part on sale now —
in the February issue.
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Jingles

Play a three-part musical composition or jazz up your megagame via
interrupts. Nick Higham's program shows you how it's done.

Many games for the Commodore 64
take advantage of its excellent sound
chip (SID) by featuring a musical
soundtrack, often full two- or three-part
arrangements. Home users who want to
add musical accompaniment to their
own programs encounter difficulties,
since concurrent music and screen
activity can only be obtained with
machine code.

With this listing you can key in a
machine code program for playing three-
part music on the 64 which allows the
computer to carry on with other tasks
while the music is playing. This is
achieved by playing the music via the
interrupts.

The program can easily be incor-
porated into your own software, to add
music to a game written in Basic, or
perhaps to play three-part musical com-
positions. In the latter case, interesting
effects can be obtained by changing the
SID chip registers from Basic while the
music is playing — in fact, experimenting
in this fashion is probably the easiest
way to learn about the SID chip if you
don’t have one of the excellent commer-
- cial music programs available for the
64.

The interrupts

In order to understand how the musical
interrupt  technique works, it is
necessary to know some basic facts
about the Commodore 64's interrupts.
Fifty times a second the 64's 6510 pro-
cessor suspends its current activity and
executes code at the location specified
by the interrupt vector, which is stored in
RAM at locations $0314 and $0315
(788 and 789).

Normally the interrupt vector points to
address $EA31, the beginning of a
routine in the KERNAL ROM that per-
forms the 64's housekeeping oper-
ations, such as the real-time clock and
scanning the keyboard.

However, you can alter the interrupt
vector to make it point to one of yourown
machine code routines, in this case to
send instructions to the SID chip. As
long as we jump to $EA31 at the end of
our routine, the 64 will carry on process-
ing, oblivious to the extra work that it
is performing.

The assembler program in Listing 1
contains the necessary machine code
routines for playing three-part music.
The object code occupies about 280

bytes and is stored in the spare 4k of
RAM at $C000.

There are four parts to the program: a

routine to install a new interrupt vector

that points to the music routine
(WEDGEON at line 815) and one to re-
store the old interrupt vector, for use
when the music is not longer required
(WEDGEOFF at line 890); a routine to
turn the music on (MUSICON at line
2010); and the main section of code
(WEDGE at line 1000) which plays the
music.

How it works

The WEDGE routine first examines loca-
tion $C000 (49152). A zero here
indicates that music is off, in which case
control is returned immediately to the
standard interrupt routine. This music
can be turned on and off by poking
49152 with 1 and O respectively.

Similarly $C001-$C003 (49152-
49155) indicate which of the SID chip’s
three voices is to be played. You can use
any combination of the three voices,
which is useful as you may want to
reserve one sound channel for special
effects, produced in the normal way from
the host program.

The loop from lines 1150 to 1490 ser-
vices each active voice. It determines
whether the current note for each voice
has finished, and if it has, fetches the

Australian Personal Computer Page 165



next note and duration from the storage
area, sets up the voice’s frequency regis-
ters in the SID chip, and gates the
oscillator.

The notes are stored in separate
blocks, one for each voice, in groups of
three bytes of the form duration, fre-
quency low-byte, frequency high-byte.
Thus a C note in octave 4 of duration four
beats is represented by '4,37,17" (see
the Commodore 64 User's Guide).

The notes can be stored anywhere in
memory and there is no limit to the num-
ber allowed, but the starting addresses
of the blocks must be stored at locations
$C005-$CO0A (49157-49162), in
low/ high-byte form.

Note that the three starting addresses
can be the same, causing the voices to
play in unison. Try starting addresses dif-
fering by 3, 6, 9 etc in order to play a
canon. Once all the notes for a given
voice have been played that voice
starts again.

MUSIC

The témpo of the music is controlled
by location $C004 (49156). A ten in
here, for example, causes each beat to
last for ten interrupts, or one fifth of a
second.

The final piece of information that the
program needs to know is the contents
of the control registers for each voice —
this detemines the waveform, the seléc-
tion of synchronisation and ring
modulation effects (refer to the Program-
mer’'s Reference Guide for details). The
values should be placed at addresses
$CO0B-$C00d (49163-49165).

. For those who don’t have an assem-
bler, or who prefer not to enter the
source code, listing 2 gives a Basic
loader which pokes in the machine code
from data statements and then plays a
demonstration — a three-part arrange-
ment of the Passion Choral. The pro-
gram takes about six seconds to run;
when it has finished you have full control
over the computer for programming —

with a soothing musical
paniment.

The program given here can easily be
incorporated into another piece of
software, for example a game. The most
difficult task will be the setting up of the
music data, which is rather tedious and
error-prone, unless you use a sophis-
ticated program such as Supersoft's
Music Master, whose music files can be
read and converted into the required
form. '

For more impressive musical
arrangements it is useful to be able to
change -the tempo, waveforms,
envelopes and volume while the music is
playing. This can bé done by specifying
blocks of data of the form (waveforms
1-3, envelopes 1-3, tempo, volume,
number of beats). Add extra code to the
WEDGE routine to count for the requisite
number of beats and install the new
parameters.

accom-

Listing 1

188 HEM BASIL LOADER FUH INTEHHUP| DRIVEN 3-PART MUSIC ON THE CBM 68  4B@9@ :

11@ REM BY NICK HIGHAM 48295 REM POKE IN THE MUSIC DATA

120 49108 FORI=5120@ TO 51778:READX:POKEL,X:1NEXT
S@@ T=2:FOR1=49152 TO 49431:READZ:T=T+Z:FOKEI,Z:NEXT 49120 :
51@ IF T 32881 THEN PRINT"CHECKSUM ERROR: CHECk DATA STATEMENTS":END 40130 REM PARAMETERS AND DATA INSTALLED - NOW PLAY THE MUBIC
550 40140 SYS 49176: REM WEDGEON
1BB® REM DATA FOR MACHINE CODE 48150 SY5 49384: REM MUSICON

1005 = 40160 :
191@ DATA @,1,1,1,10,0,14@,0,140,0,140,72,32,32,0,0 48170 END: REM CARRY ON PROGRAMMING'

1@2@ pDATA @,P,7,14,0,0,49,234,173,20,3,201,79,208,0,173 49180

1@3@ DATA Z1,3,2@1,192,208,1,96,120,173,20,3,141,22,192,173,21 S@Pe@ REM DATA FOR PASSION CHORAL

1240 DATA 3,141,23,192,16%,79,141,20,3,169,192,141,21,3,88,%4 50005 :

105@ DATA 128,173,22,192,141,20,3,173,23,192,141,21,7,88,94,173 5@e1@ DATA 2,238,21,2,70,29,2,20,26,2,40,23,2,2308,21,4

1268 DATA B,192,298,3,188,22,192,206,21,192,240,3,108,22,192,173 S@@2e paTAa 138,19,2,238,21,2,220,32,2,208,34,2,208,34,1,220
187@ DATA 4,192,141,21,192,149,2,141,20,192,174,20,192,189,1,192 52038 DATA 32,1,70,29,2,220,32,5,70,29,2,238,21,2,79,29
1288 DATA 240,57,222,14,192,208,52,189,11,192,41,254,1B88,17,192,153 S@@4@ DATA 2,20,26,2,40,23,2,238,21,4,138,19,2,238,21,2
1898 DATA 4,212,138,10,170,32,223,192,240,41,172,20,192,153,14,192 S@ps@ DATA 220,32,2,208,34,2,208,34,1,220,32,1,70,29,2,220
1108 DATA 185,17,192,168,32,223,192,153,0,212,32,223,192,153,1,212 Sedsd DATA 32,6,70,29,2,200,34,1,229,32,1,70,29,2,20,24
111@ DATA 174,28,192,189,11,192,9,1,153,4,212,206,20,192,15,185 See’@ DATA 2,70,29,2,220,32,4,208,34,2,208,34,2,20,26,2
1120 DATA 128,22,192,189,5,192,149,247,189,4,192,149,248,1561,247,208 5000 DATA 7@,29,2,20,26,2,4@,23,2,60,23,6,238,21,2,208
1138 DATA 201,181,247,208,2,214,248,214,247,169,255,172,20,192,153,14 S@09@ DATA 34,1,220,32,1,208,34,2,19,39,2,200,34,2,220,32
1148 DATA 192,185,17,192,148,149,@,153,8,212,153,1,212,240,204,244 S@1e@ DATA 4,70,29,2,220,32,2,238,21,2,40,23,2,238,21,2
1158 DATA 247,208,2,246,248,161,247,96,1469,0,141,0,192,1462,2,138 S@11@ DATA 138,19,2,28,26,4,238,21,0,2,104,17,2,184,17,2
116@ DATA 1@,168,56,1085,5,192,233,1,153,247,0,185,6,192,233,8 S@12@ DATA 124,17,1,104,17,1,137,19,1,137,19,1,194,17,2,104
117@ DATA 153,248,0,202,16,233,1679,1,141,14,192,141,15,192,141,14 S@132 DATA 17,2,11@,16,2,104,17,2,137,19,1,104,17,1,137,19
118@ DATA 192,141,21,192,141,08,192,96 5@140 DATA 2,238,21,2,238,21,1,238,21,1,137,19,4,104,17,2
1190 3 S@158 DATA 1@4,17,2,124,17,2,104,17,1,104,17,1,137,19,1,137
1195 : S@16@ DATA 19,1,104,17,2,104,17,2,110,16,2,104,17,2,137,19
420@2 REM -- DEMONSTRATION -- 5@17@ DATA 1,104,17,1,137,19,2,238,21,2,238,21,1,238,21,1
4PR0@S REM 3-PART ARRANGEMENT OF PASSION CHORAL S@18@ DATA 137,19,4,104,17,1,70,29,1,20,26,2,408,23,1,238
42012 LOC=49152 S@19@ DATA 21,1,137,19,2,124,17,2,40,23,2,60,23,1,238,21
48212 : S@208 DATA 1,137,19,2,238,21,2,238,21,2,40,23,2,238,21,2
4@@14 REM ALL THREE VDICES ON 58210 DATA 238,21,2,137,19,6,113,18,2,137,19,2,137,19,2,137
4@@15S FORI=LOC+1TOLOC+3:POKEL,1:NEXT S@22e DATA 19,2,238,21,2,137,19,2,238,21,2,137,19,2,137,19
a@R14 : S@23@ DATA 2,104,17,1,104,17,1,110,156,2,104,17,2,104,17,2
4@@17 REM START OF CHANNEL PODINTERS 5@240 DATA 11@,16,6,104,17,0,2,10,13,2,158,11,2,10,13,1
40820 FORI=LOC+S TO LOC+1@:READX:POKED,X:NEXT 58258 DATA 143,14,1,19,13,2,10,13,2,163,14,2,10,13,2,10
49230 DATA ©,200,146%9,200,118,201 S@26@ DATA 13,2,208,13,2,247,10,2,163,14,2,163,14,2,208,13
4I5S S@270 DATA &6,163,14,2,10,13,2,158,11,2,10,13,1,143,14,1
4BB37 REM ALL VOICES TRIANGLE WAVEFDRM S@28@ DATA 19@,13,2,10,13,2,143,14,2,10,13,2,10,13,2,208
49042 FOR [=LOC+11 TO LOC+13:POKEI, 16:NEXT S@I9@ DATA 13,2,247,10,2,143,14,2,163,14,2,208,13,4,143,14
40045 1 S5@3@@ DATA 2,238,21,1,137,19,1,104,17,2,110,14,1,143,14,1
40248 REM TEMPO 58310 DATA 1@,13,1,158,11,1,10,13,2,143,14,1,10,13,1,158
42@S@ FOKE LOC+4,18 S@320 DATA 11,2,10,13,2,104,17,2,104,17,1,104,17,1,1108,14
40855 : S@338 DATA 2,163,14,2,163,14,6,163,14,2,163,14,2,10,13,1
42@48 REM ADSR=B/12/@/@, VOLUME=8 S@342 DATA 18,13,1,79,12,1,18,13,1,163,14,1,110,14,1,10
4PB70 S1D=54272:FOR1=BTO14STEP7:POKE SID+5+1,11:POKESID+&6+1,@:NEXT S@IS@ DATA 13,1,247,10,1,163,14,2,79,12,2,10,13,2,108,13
42280 POKE S1D+24.8 50348 DATA 2,158,11,2,10,13,2,1463,14,1,197,9,1,108,13,46

S@37@ DATA 18,13,@
Listing 2 The accompanying programs can be amended to allow the use of a musical keyboard.

18 @33C ' INTERRUPT DRIVEN 3-PART MUSIC FOR THE CBM &4 172 cesd 4

15 B33C ' 175 Cepe ! CALL <WEDGEON> TD ACTIVATE THE INTERRUPT WEDBE
28 @833C ' BY NICK HIGHAM 182 Code ! CALL <MUSICON> TO START (DR RESTART) THE MUSIC
I8 @33IC ' 185 CoaR ! POKE FLAG,® TD HALT MUSIC

S8 @33C ! MIMRO ASSEMBLER (SUPERSOFT) SDURCE CODE 192 Coed ! POKE FLAB,1 TO CONTINUE MUSIC

122 B833C ' 195 Cooa ! CALL <WEDGEDFF> TD REMOVE THE WEDGE

112 Ceed *=3CR20 FROM THE INTERRUPT

148 Ceod ! 228 Ceen '

172 ceaa ' TO USE: 299 CoeR '
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NEW

TANDY DOT MATRX
P
' ELECTRONICS
D EA L E R FEATURES: HA

. ® RS232C or Centronics |/F.
* Fiiction and tractor feed.
* Quallty printing with graphics as welll

Centronics I/F: $272.00
Dl sc OU NTS ON o r(ﬂl’rr\‘ccl:tsm/ing tax) $309.84
RS232C I/F $289.00
ALL TAN DY (Including tax) §327.68
COMPUTERS AND DISTAR DISC DRIVE
FEATURES:

ACCESSORIES

* Applet compatible.
» Storage capacity 250K bytes unformatted.
® Track to track 6msec.
® 35/40 track.
= Half height.
» Direct drive spindle.
* Taut band head position.
* High reliabiiity — 10,000 HrMTBF.
o Low position — 5 W active, 2 W standby.

Free delivery throughout Australia.
90 day Warranty
Bankcard & cheque orders accepted.

“Apple Is the trudeno k of Apple Inc.
Bayne & Trembath

3 Boneo Rd., Rosebud, Vic 3940 ClﬂC'f@U P

Ph: (059) 86-8288, A/H (059) 8§5-4947 CONTROL N Rockwell

(TANDY DEALER 9320) R S oS RA Mroa
] TELEX: AA43778 ENECON. TELEPHONE: (07) 288 2757.

NOW RELEASED
MICRO PRO INTELLIGENT PC-301

The MICRO PRO personal computer PC-301 is a 16 bit computer system designed specifically to be
compatible with off-the-shelf software and peripheral cards that conform to

the popular IBM personal computer standard.

Each MICRO PRO personal computer consists of:

% J e MAIN CPU % % Y MULTIFUNCTION CARD %

% 8088 16 BIT 4.77 Mhz % RS 232 communciations port
‘Y& room for 8087 mathematic chip % 128k of ram expandable
Y five expansion slots on main board % parallel port
% 128k of ram expandable * * 10 Meg Drives Available * *

% % % COLOUR CARD J % In addition to pre written software
% graphics packages, MICRO PC-301 provides you
Y 80 column x 25 lines with Microsoft MS-DOS so that you can

% % twin 340k disk drives standard design and write your own custom software
Y % detachable key board 95 keys (Licenced to run MS DOS)

PC 301 TELEPHONE 03 568-6911 ) PLEASE SEND ME MORE INFORMATION
NAME

---------------------------------

MICRO PRO COMPUTERS  AooRESs.............c.cccovnnnnn....

43 ATHERTON RD, OAKLEIGH 3166 MELB AUST
1Y 11 {2 Paaa 167
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292 cCoad !

295 ces ! THE FOLLOWING PARAMETERS ARE TO BE BET BY THE USER
300 cesa ' .

318 Coe9 B9 FLAB L] ! MUSIC OFF=8, ON=i
320 Cad1 o1 FLAB1 ovYT 1 ' DEFAULTIALL VOICES ON
332 Coez o1 FLAB2 BYT 1

34@ Ceas 21 FLAGS BYT 1

342 Ceaa :]

344 C2ue BA TEMPO BYT 1@ ' BC=TEMPOK =255
3446 COAS L}

347 Cees ' POINTERS TD START OF NOTES FOR EACH CHANNEL
348 Coes H

332 Ceos LOw1 BYT s@a ! DEFAULT:PLAY
351 Coas AR HIBHL BYT £AQ ! BASIC ROWS
382 Coe7 20 LOwW2 BYT #2@

353 COe8 AR HIBH2 BYT SAB

354 Co@9 B2 LONI BYT @9

355 COSA AR HIBHS BYT $AD

335 CORP !

337 CoB ! MUSIC DATA MUST BE STORED IN MEMORY AT ADDRESSES
338 Cees 'o(LOWL), (LOW2), (LOWS).

342 Coes ! EABIEST TOD USE MUSIC MABTER (SUPERBOFT)

3461 Coap ! OR MUSICALC TO BEMERATE THE DATA.

364 COBB H

345 CoAP 20 CRESVAL 1 BYT 32 ' SANTOOTH
370 CoaC 20 CREGVAL2 BYT 32

38a ceep 20 CREGVALS BYT 32

399 CORE '

395 CORE '

397 CeaE H

429 CSeE 80 ELAPEE! BYT @

418 CoaF 0@ ELAPSE2 BYT @

428 CR12 B0 ELAPBEJ BYT 8

44@ Cco11 '

4S8 CB811 @\B87RE OFFSET BYT @,7,14 ' FOR VOICE REGIETERS
538 col4 H

S4@ CO14 B2 VOICE BYT @

S48 COL1S B2 COUNTDOWN BYT @

579 Cels '

609 Cals 81D = 54272

410 CB1s CTRLREG1 = BID+4

628 Ceis :

638 Celé ! SAFE 1ERD-PABE LOCATIONS

&35 Ceis ' (ABBUMINS RE-232 NDT IN USE)
440 CR1S LOWFPTR1 - 247

458 Céls HIGHPTRI = 248

68 CR1b LOWPTR2 = 249

&78 ceis HIBHPTR = 238

668 CBlb LOWPTR3 = 251

&90 Ca1s HIBHPTR3 = 252

79@ Céls '

828 Colé 3J1EA OLDIRD WOR SEA3L

ees ceis IRQVECTOR = 38314

ai@ ce18 '

812 Ce18 :

B14 Cel18 !

813 CO18 AD14@3 WEDGEDN LDA IRGVECTOR 16 WEDBE SET ALREADY?
814 caip 'Naene

818 CoiB C94F CHP #<WEDBE

819 Cai1D Das8 BNE NEEDGDOINS

828 COIF AD1IS@3 LDA IRQVECTOR+1

621 Ce22 CICce CHP 8 WEDGE

822 C824 Daa1 BNE NEEDSDOINS

823 ce2s &2 RTS

824 caz27 L

825 caz7 78 NEEDSDDING BE1

828 Ca28 AD14@3 LDA IRGVECTOR ' BAVE OLD VECTOR
818 Co28 BDi1s&Co 8TA OLDIRGQ

835 Ce2E AD1383 LDA IRQVECTOR+1

848 Ce31 sD17Ce STA OLDIRG+1

845 Co34 '

858 Ce34 AY4F LDA 8<WEDGE * BET UP NEW VECTOR
B35 Cals 801483 STA IRQVECTOR

840 CO3Y ATCe LDA #>WEDGE

843 CO3P 801583 STA IRGVECTOR+1

a7@ CB3E 58 cLl

B75 CO3F &0 RTE

885 Ca4e 1

8va Cd4@ 78 WEDGEDFF SE1

B95 Ca4l R llll 1]

9@@ Cd41 AD1ISCR LDA OLDIROD

985 CR44 BD14@3 STA IRGVECTOR

F1@ CP47 ADI7CR LDA OLDIRD+1

715 C@4A BDIS@Z STA IRQVECTOR+1

92@ CB4D 58 CLl

925 CBAE 50 RTS

985 CB4aF 1

98 Co4F ' THE MAIN ROUTINE, CALLED ON EACH INTERRUFT
995 CB4F L

1802 CB4F ADPECP WEDGE LDA FLAG

1918 Ces2 1l

1028 C@as2 peas BNE ON

1238 CdS4 sClaCl JMF (OLDIRDD

1242 Ces7 '

1859 Ce57 CEISCo DN DEC COUNTDOWN

1848 CB5SA Faas BEQ MEXTBEAT

1878 C@5C &C146C0 JHP  (OLDIRD

1888 CPSF '

1883 CasF * BEGINNING OF A NEW BEAT.

1865 'COSF ' RESET COUNTDOWN THEM DEAL WLTH EACH VOIUE IN TUKN.
18846 COSF |

1898 TASF ADBACE NEXTBEAT LDA TEWFO

1108 C@az 8D1SCe STA COUNTDOWN

1118 CdsS .
1128 C8&S5 ATR2 LDA 2

1138 C3&7 BD14CA STA VODICE

1148
1158
1168
1178
1180
1198

1210
1215

1248

1935
1958

1960
1970
1968
1992

zea7

e1e
2228
8.
2042
pel . L eg
2045
2858
2035
2865
zare
2075
ar7

CBDF
CBDF
CREl

CBE3
CRES
CBE7
CeEB
CBEB
CoED
CeEs
CBEB

CREA
CeeD
CREF
CREF
CarFa
CaFi

CerF3
CRFa
CerFg
CoFp
C@FE
ciea
cCig3
cie4
Cids
cCigs
ciles
cCigs
Cias
cies
cies
CieE
cii

ci14
c117

AE14CO
BDBICR
Fa39

D@34
BD@8CRA

BC11C@
998404

BA

280DFCR
Fazxe

AC14ACR
FIVECD

B711CR
AB

Z80FCR
I92BDA
20DFCR
F9a1D4

AE14CR
BDRBC@

T984D4
CElaCce
188A

&C16CR

BD@SCO
9EF7
BDBACR
J5FB

ALF7

BSF7
beez
D&FB
D&F7

ASFF
AC14CR
992ECA
BY11C@
AB

92aD4
98104
F@Ccc

F&F?

paez
F&FB
ALF7?
60

ATBR

apeace
AZ82

E9@1
FIF 700
ByBsCR

S9FBRR
cA
1REF

ATeL
BDRECE
BDeFCd
epiece
BDI1SC@
BDedCR
&0

LOOFVDICE

AESE TCOUNT

! FETCH AND
'

NEXTVOICE

ENDOFNOTES

'INCREMENT POINTER BY ONE AND GET THE BYTE FOINTED TO
'

ﬁETBYTE
LIl

NOCARRY

* PREFARE TO FLAY THE MUSIC - SET uP
* PDINTERS AND COUNTERS
'

MUSICON
LTl

'
LODFCOPY

[
' MNEW BEAT,
* ON
'

LDX
LDA
BEQ
DEC
BNE'

LDA
AND
LDY
STA

TR
ASL
TAX

JSR
BEQ

LDY
5TA

LDA
TAY

INSTALL FREQUENCY

JSR
sTA
JER
STA

LDX
LDA
GRA
&TA

DEC
BPL
JHP

LDA
5TA
LDA
STA

LDA
BNE

DEAL WITH A VOICE WHICH IS TURNED ON
BUT HAS NO NOTES TO FLAY

LDA
BNE
DEC
DEC

LDA
LDY
STA
LDA
TAY
LDA
5Th
5TA
BEQ

INC

BNE
INC
LDA
RTS

LDA

5Th
LDX

TXA
ASL
TAY

SEC
LDA
SEC
STA
LDA
SBC
STA
DEX
BFL

AND

THE ‘FIRST"

LDA
STA
5TA
STA
ETA
BTA
RTS

VOICE
FLAG1,X
NEXTVDICE
ELAPEE1 X
NEXTVOICE

FOR VODICE = X,2,1

VOICE DFF™

END OF NOTE?

CREGVAL 1, )
8254
OFFSET, X
CTRLREG1 , Y

CLEAK BATE BIT

GATE OFF

]
' N= 4,2 OR @D

BGETBYTE ' BET DUR. OF NEW NOTE
ENDOFNOTES ’
VOICE

ELAPSEL,Y ! COUNT FOR NEW NOTE

OFFSET, Y

BETBYTE
BID,Y

BETBYTE
81D+1,Y

VaICE
CREGVAL 1, X
L1
CTRLREG1,Y

! BET BATE BIT
' BATE ON

VOICE
LODPVODICE
(OLDIRD)

! RESET POINTERS TO
' FIRST NOTE

LDW1 X
LOWPTRI , X
HIGH1 , X
HIBHPTR1 X

(LOWPTRI X}

RESETCOUNT ' DURATION NONIERO?

LOWPTRL X
L1

HIGHPTRL X
LOWPTRY X

w255
VOICE
ELAFPBEL,Y
OFFSET,Y

' REST FOR 255 BEAT!.

(1]
S1D, ¥
SID+1,Y

NEXTVODICE ' ALWAYS

LOWPTRE , X
NOCARRY

HIGHPTR1 X
(LOWFTRE ,4)

FLAG
L

* MUSIC OFF

LOWY Y

"l

LOWFTRL, Y
HIGHL ¥

L 1]
HIGHFTR1 , ¥

LOOFCOFY

NEW NOTE FOR EACH VOICE,
INTERRUFT,

L1

ELAFSE]
ELAPSED
ELAPSET
COUNTDOWN

FLAG TURN MUSIC ON
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ey 13th-15th March 1985

With previous speakers of the stature of Don Estridge of IBM and Bill Gates of Microsoft,
the Australian Personal Computer Conference has become the definitive event in this
field. The line-up for this year's Conference maintains the same high calibre of the people
who are directing the personal computer industry. The program is literally crammed with
information you simply cannot afford to miss!

Keynote Speakers include:

Benjamin M. Rosen, Chairman, Compaq Computer Corporation

Seymour Rubinstein, Chairman, Micropro International

John Shirley, President, Microsoft
who will be addressing topics such as Industry Directions for 1985; The Implications of
IBM’s Move into Software; PC Trends in the Corporate Market; and The Ramifications of
AT&T’s Entry into the Market.

Other important topics include:
Managing PC’s in the Corporate Environment
Security and Protection of PCs
Selecting PCs — The Real Issues
Small User Experience
System Development Aids
Micro-Mainframe Connections
Local Area Networks
Dial-Up Networks

Registration Details

Early Bird Registration Normal Registration
(before 14th February) (after 14th February)
$395 $450

Discounts apply for ACS members and for group bookings of
three or more people — contact the ACS for details.

Organised by the Australian Computer Society, NSW Branch,
1st Floor, 72 Pitt Street, Sydney NSW 2000.

Telephone (02) 233 7677.
Please enrol me for PC '85 O Cheque enclosed [ invoice my company
INIIIOIE o 0 B B R R A T S R
T 0 o0 somimimm s e T Bus.Phone: ..............oiiiiiiiiiiiiinaian,
COMTIREINT & oo imaiominse o e 0560 R 0 8 o 7 S 0 0 S T e i S R B G S
BOIOREE. - »cooin oo sonim v el o sl o ooh s o w0 S0 B e 70300 L0 B 8 S S 0L 0 W b b o s
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8 EIGHT

GOOD REASONS TO
GET A DISC DRIVE FOR
YOU

R COMMODORE 64
N

XC
FEATURE.

NO SETTING UP REQUIRED.

JUST FLIP YOUR PROGRAM

BASE IS READY TO USE FOR
ONE OF THE FOLLOWING:

THE CLIENT FILE

Your business is dependent on how
well you know your customers, and
the services they require or could use.
The Client File system allows you to
simply, painlessly and quickly access
customer records individually or by
characteristics with integrated word
processing for reports, letters, labels,
etc.

DISC OVER AND YOUR DATA

AT ONLY

for the ABRAXAS Data-
Base Manager of your
choice. Includes letter
editor

REMARKABLY VERSATILE
Look What You Get. ..

O The Data-Base Management System can record
up to 1000 screen size “Record Cards” (per data
disc) on any information you want.

O The system has a built in calculator so it can
record and calculate costs, profits and amounts
etc.

O Records can be displayed on the screen or
printed using the report feature. It will sort and
produce mail lists, price lists, delivery reports etc.,
in any order you require.

O In addition some 26 single page letters can be
stored for instant recall on each data disc and
there can be as many data discs as your business
or interest demands.

The Data-Base Management System will run on
your Commodore 64 and SX64 Computer.

TRADE ENQUIRY WELCOME

THE ROUNDSMAN

Your business is delivering goods and/or
services on a regular basis to your customers.
Your basic units of business are your customers
(organised into rounds) and the goods or
services you provide. Relating the two, obtaining
accurate information and communicating
knowledgeably with your clients will
dramatically improve your performance hence
your profit.

THE AUTO DEALER

Your basic units of business are customers
(past, current and prospective) and vehicles.
Control of your business relates to accurate
usable records and information. Your files are a
veritable gold mine of information. This system
allows accurate current information to become a
tool of business with reports, letters, etc. able to
be produced related to your file information.
THE COLLECTOR

For the hobbyist or business use, irrespective of
the nature of the collection you need to know
what you've got and where to find it. This
program is the answer to your specific needs, it
not only keeps files and values, it can produce
reports, labels and letters as required.

THE SALES REPRESENTATIVE

Your life blood is sales of goods or services at a
profit. Your tools are products and customers
and your success depends on the quality of
information you have on each and how you
relate your products to your customer needs.
Producing personalised letters and reports for
your customers will show your true
professionalism. :

THE STOCK FILE

The Stock File is really two things in one, a file
processor and a word processor. You can set up
and manipulate files and then produce reports
and letters with information from those files, e.g.
stock lists, price lists, quotations, etc.

THE MEMBERSHIP MANAGER

There is no such thing as a typical member of
your club, group or business. You need to
categorise them by any number of parameters.
You need to know before their membership
expires, you need to know if they're subscribed
and you need to communicate personally, by
category or totally with them,

The Membership Manager puts you in control of
your organisation; and everyone will know . . .
THE REPAIR SHOP

Your business is repairing products at a profit.
You probably have some tricks of the trade
which give you the edge on the competition.
With this system and your special skills you can
keep records on customers, products, spare
parts and history of units so you can even
personally produce letters and reports for your
customers.

t*****m********ﬂ

5 JUST ARRIVED i
COMMODORE 64 %
DISK DRIVES -

¥

*

sfek ek

% COMPATIBLE $299 INC TAX

1*** **********#****

Phone or write now to Abraxas
Computers, 151 Hutt St,
Adelaide 5000
Phone (08) 223 5133

Phone orders on Bankcard, American
.Express, Diners Club, Visa, taken.
No delivery charges.



Basic
understanding

.| have come to the conclu-

sion that although people
want more software written
for their particular micro,
nobody is prepared to give
away any secrets, so that
more up-and-coming pro-
grammers can have a better
understanding of the way a
certain problem is solved by
a computer.

In a previous edition of
APC, in the Communications
section, there was a cry of
despair from a VZ-200 user
for a word processor type
program for the VZ-200. On
reading through the Pro-

- grams section of a few APC
issues, it is easy to see why
nobody (novices) can write

.programs for the VZ-200. It
appears that those who
know the deep dark secrets
of programming would like
to keep these secrets to
themselves.

All of the programs that |
have seen in APC for the ¢
VZ-200, have had no com-
ments (apart from those
with the authors name etc)
in them. It doesn't take long
to add a few comments into
a program just to let the
reader know what the pro-
gram is doing. For example
the following code is from a
Basic program:

219
229
239
249
258
409
419
429
430 cceneas a.t.c.

—| COMMUNICATIONS ||

Wouldn’t it be a lot easier
to see what the program is
doing (apart from spending
hours tracing through it) if it
were presented in the
following form:

198

199 REM ¥¥*
219 CLS:PRINT
260 REM %X
261

399 REM *¥¥%
4969 CLS:INPUT

At least from there, the
reader can see what the par-
ticular section of a program
is doing; then if they want to
go into any more detail, they
can use their Basic reference
manual. It also helps if there
is a list of the variables (in
REM statements), and what
each variable is used for, at
the beginning of the pro-
gram. Another tip is to use
variables that represent
something. In the example,
NU% is for NUmeric
storage, NR% is for Number
of Records, L1 is for a Loop
(there are three of these in
the program, L1 ... L3),
and RC$ stands for Record
Contents.

Some readers may think
this all a gross waste of time
and effort, but if their little
micros ever acquire the
capability of running other
high level languages (eg,
Pascal, Cobol), they will see

This is the chance to air your views — send your letters to
‘Communications’, Australian Personal Computer,
17 Glenhuntly Road, Elwood, Victoria 3184. Please be as brief
as possible and add ‘not for publication’
if your letter is to be kept private.

why this is a good practice
to get in to.

There is no need to go
overboard with the com-
ments, but imagine a begin-
ner in this wondrous field of

REM  ¥3¥%XFHHHHHHHHHH XK XXX E XXX N X XH XXX XXX

ADDING A RECORD

-t-‘l.le.t.:l"

END OF ADDITION

REM %333 HHHI0HHH XXX HHH X KX KX EXXXHXAXX

CHANGING A RECORD
cs@.t.C.

computing, sitting there with
his/her reference manual,
and trying to figure what the
heck is going on in the first
lot of code or what part of
the program it is. | have
visions of a 12/13 year old
in tears, ripping up the
manual, pulling the plug on
the computer and vowing
never to use it again.

If we want this industry to
grow, lets share the secrets
around so that the up and
coming youngsters have the
opportunity of learning from
things that we had to find
out for ourselves.

S Hobson

WordStar
below par

In your October issue’s
‘Teach Yourself Lisp’ series,

CLS:PRINT"RECORD NUMBER: " jNF%+1:PRINT
FORL1=1TONR%:PRINTRMN®(L1,1)3;:IMPUTRCS (L1, ,NF%+1)
IF(L1=1)AND(RCHE(L1,NF%+1)="") THENRETURM
MNEXT:NF%=NF%+1: IFNF%<{SATHEMN20J
PRINT"DATABASE FULL!!!":FORL1=1TO1988:NEXT:RETURN
CLS: INPUT"WHAT RECQRD"jNU%
IF (NU%>NF%) OR (NU%<9) THEN4G9
IFMU%=@THENRETURN

Dick Pountain makes the
amazing assertion that ‘Lisp
people tend to be spartan,
almost monastic souls,
unspoiled by full-screen
editors. . .

*H%
*%%

¥*¥%

Boy, has he got it wrong!

Poor souls who struggle
with Lisp on personal
machines may think
WordStar is good, but those .
who use real Lisp systems
like InterLisp, MacLisp, and
so on would liken using
WordStar to using a hand
calculator.

Their editors are probably
the most sophisticated in the
world: they'll automatically
indent functions for legibility
as they are typed in, balance
brackets for you, and move
whole nested brackets
expressions about as one
piece. Add to that the fact
that they'll let you work with
several files at once, each in
its own window.

They'll also automatically
draw up calling trees (the
Lisp equivalent of flow
charts) of the routine you're
using and all those called
by any it calls. And if you
ask them nicely, they'll even
go away and find out where
the function you are working
with is called, and show you
each call in turn. And all
these functions are called up
by a mouse . . .

| don't think WordStar is
quite up to that lot, is it?

Robert Inder
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IBM PERSONAL COMPUTER COMPATABILITY
RUNS LOTUS 1-2-3, WORDSTAR, dBASE 2 ETC.
256K-RAM STANDARD

DUAL 360K-BYTE DRIVES STANDARD

SERIAL PORT STANDARD

PARALLEL PORT STANDARD

COLOR/GRAPHICS I/IF STANDARD

BATTERY BACKED CLOCK/CALENDAR

20MHZ HIGH RESOLUTION MONITOR STANDARD
10M-BYTE HARD DISK (OPTIONAL)

WE PROVIDE YOU WITH ALL THE ADVANTAGES OF THE
WELL ESTABLISHED IBM PERSONAL COMPUTERS AT AN
AFFORDABLE PRICE. WE ALSO BOAST AN EXTENSIVE
IN-HOUSE SERVICE CENTRE PROVIDING
UNPARALLELED SERVICE SUPPORT.

THIS MONTH'S SPECIAL:
LOCKING DISK HOLDERS $29.95

SPECIAL OFFER
Normal price $3,500 (incl. tax). Now pay only $2,800 — a discount of $700!

DEALER & CORPORATE ENQUIRIES WELCOME!

ENSTERNMICROJEECTRONICSL

92-94 BANK STREET, (Cnr of Bank Street and Kingsway)
SOUTH MELBOURNE, VICTORIA 3205. Phone: (03) 699 3088 Telex: AA38432 ATT EME

EME MODEL Il

HI RESOLUTION (20MHZ) MONITOR WITH SWIVEL BASE

FEATURES:

6502 & Z80 DUAL PROCESSORS

64K-RAM

UPPER & LOWER CASE $199
EXTENDABLE KEYBOARD Incl. Tax

PROGRAMMABLE 10 FUNCTION KEYS

188 FUNCTION KEYS

BUILT-IN COOLING FAN

SINGLE OR DUAL SLIMLINE DRIVES INTERNALLY,
INSTALLED (OPTIONAL) ($299 EACH)

| Now pay

$699

(tax incl.)
Normally $799
— a saving of $100



Fighting off
the Japs

Nobody can ignore the fact
that the Japanese MSX
micros have finally arrived.
Although they are clearly
overpriced, prices will no
doubt fall in time. Their stan-
dard may at first appear a
boon, but | believe that it's
probably their downfall.
When you strip a micro
down, what is it? The pro-
cessor, the Basic, sound,
graphics and interfaces. If
you standardise these
things, what are you left
with? The same machine in
a different coloured box
There will be small
variations: different keyboard
layout, printer ports in dif-
ferent places, and so on. But
the result could be that
instead of choosing be-
tween, say, a Spectrum, a
Commodore, a Goldstar
MSX, Hitachi MSX and
Toshiba MSX, the choice
would be between a Spec-
trum, a Commodore and
MSX. Once the choice for
MSX is made then the
choice of which MSX is
made.

So, instead of the market
being divided into sixths it
will be divided into quarters.
This would mean that MSX
companies will have to share
a quarter between, say, 10
companies and the likes of
Commodore will get a full
quarter.

While Toshiba and Hitachi
can put up with a reduced
share of the market they will
not have the same punch as
was expected. This may
cause some of the smaller
companies to pull out of the
market or go under.

A Kelly
Spanish
solution

It is with some consternation
that we read of the sugges-
ted “solution” to the ques-
tion of Spanish word
processing in your column
(Viva Espana!, December).

The Digital Rainbow has a
full multinational character
set which includes special
western European charac-
ters, including Spanish, viz:

a, ¢, &, 1,
Ly iy BLC,

-~ s
My Oy

These characters are-
obtained via the “Compose
Character” key and are dis-
played on the screen. They
all have the eighth bit set, ie,
their decimal codes are from
128-256, whereas normal
ASCIl is from 0-127.
Furthermore, the Digital
LAS0 and LA100 printers
can print these characters
(hence their appearance in
this letter). The LA100 also
has multiple character fonts
which should satisfy the
need for italics. The only
problem may be getting a
complete system for $6000.
As far as word processing
is concerned, we sell a
screen editor called u-EDT
which is capable of using
these characters, but it is
not a word processor.
However, we believe that the
SELECT word processor sold
by Digital will probably work,
but WordStar may not
because it uses the eighth
bit
Denise Taylor
Microcomputer
Technology

Catch 64

| have read that interpreted
Basic programs on the IBM
PC are limited to a total size
of 64k for the program and
data. What's the point of
buying, say, a 128k machine
if a program has to fit into
64k? Do dBase Il or dBase
lll have similar limitations?
I'm trying to decide on a
language to develop pro-
grams for business use.

J Norris

You're quite right. Both
MBasic and dBase Il
allow a maximum of 64k
for programs and data; if
you’re only going to use
these languages, there’s
not much point in buying

COMMUNICATIONS

extra memory.

The 64k limit exists
because both MBasic and
dBase Il are translations
of programs for smaller
(CP/M) micro systems
which only support 64k.
The changes necessary to
make use of the extra
RAM are quite major,
partly because of the way
the programs are
designed and partly
because of the messy way
the 8088 processor
handles extra memory. It
works with 64k
‘segments’, and special
machine instructions are
needed to switch from
one segment to the next.

The extra RAM will
come in useful if you
purchase a word pro-
cessor or other package
written specially for the
IBM machine. New pro-
grams (such as Lotus
1-2-3 and Symphony)
make use of all the free
memory. Most language
compilers allow you to
use two 64k areas — one
for data, and one for the
program.

Remember that this 64k
limitation only applies to
the information in the
computer's memory at any
instant. It's possible to
‘overlay’ programs and
data from the disk drives,
and swap them back and
forth so that their total
size can be much greater
than 64k

SG

VIC 20 jumps!

| have recently advanced into
the world of machine code
on my VIC 20, but | don't
fully understand the count-
ing of byte numbers when
using jumps. Can you help?
Paul McLeod

This seems to be the all-
time favourite question
among learner program-
mers — 6502, 6809 or
Z807? All these machines
use a technique called
‘relative jumping’ or
‘branching’, which is very

useful but can be a little
difficult to understand.

Most branch instruc-
tions consist of two bytes.
The first tells the com-
puter that a branch may
be needed — perhaps
only under certain cir-
cumstances: for example, .
if the least result were
zero, or overflowed. The
second byte tells the com-
puter where to go if the
circumstances are right —
whether to go back or for-
ward in the program, and
how far back or forward
to go. If the conditions
are not right, the program
just carries on with the
instruction immediately
after the branch
instruction.

The topic is confusing
because of the way that
the new destination is
specified — using some-
thing called a ‘two’s com-
plement relative offset’.

A ‘relative offset’ is just
a distance, in bytes, from
one instruction to
another. If one instruction
is at location 100 and the
other is at 87, the relative
offset is 13 byles.

The ‘two’s complement’
part just means that the
destination can be either
side of the start — earlier
or later in memory it's
easy enough to represent
a jump three bytes ahead
— the relative offset is
three, so that such a jump
skips over three bytes.
The code would be:

<jump byte>
<offset 3>
<skipped 1>
<skipped 2>
<skipped 2>
<carry on>

The computer executes
this by finding the jump
byte at the start, and then
looking for the ‘offset’
which follows it: this is
the value 3. The next byte
the computer looks at is
called ‘skipped 1, but the
branch instruction tells it
to add an offset of 3 to
‘where it is looking'. The
result is that three bytes
are skipped, and execu-
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THE KING IS HERE

SUPER
SPECIAL
VALUE

$1460

TAX PAID

Standard Features

« 6502 and Z80 mircoprocessors

« 128K RAM

» 2K System ROM, plus sockets for 10K

« Additional user ROM

« RGB and Composits (NTSC or PAL] Video

« Salectable 80 ar 40 Column Text display

« High Resolutlon Graphlcs: Six Colors, 260 x 182 or
280 x 160 with four lines of text

« Color Graphic Mode: 15 Colors 40 x 48 or 80 x 48;
40 x 40 or B0 x 40 with four lines of text

= B bit parallel output

» [8-232c Serlal 1/0

» Detached Keyboard: All standard keyboard
functions, Upper/Lower case charscters, Numeric
Keypad, Gurser Control Block

o Six Applell campatible slots for plug-in peripherals

« Game paddle 1/0

o Bullt-in loudspeaker

« Mounting slats for up to thrae ON-25 I/0 plugs

* CPM 3 plus

« 15 Functlon kays

VECTORIO 64Z VECTORIO 64ZS
DUALPROCESSORS

Just add in
80 col. card
to run C/PM

(8" disk drives and hard
disks available)

$620 for computer

$1170 for complete system _
$780 for computer
$1370 for complete system

MODEMS — MANY TYPES TO CHOOSE FROM:

MP303 V21-Bell Direct Connect. 20 Direct Connect. Access. Auto Answer.

300 Baud Full Duplex complete .......... A B R G R .. $285
Modem Card for Apple Compatibles Direct Connect. Auto Dial Auto Answer.
300 Baud comiplete withsoftware ...........c.cccvvvieiiiinnnnnnanns $365
Modem Card for PCsame asabove ...........ccovvvennn. R . $365

Microsend 1200 — Word Modem. 300-600-1200/75-Bell etc. Auto Dial — Auto
Answer — Auto Disconnect — Direct Connect. Auto Toll. Inbuilt power

SUPPIY + v et te ettt et . $750
Any purchase from us will get Full Access to our R C/PM system which runs 24

MICROPRO hrs a day.
COMPUTERS 43 Atherton Rd, Oakleigh Ph: 568 6911 569 0169
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tion continues at ‘carry
on’.

Notice that the ‘relative
offset’ is relative to the
byte after the jump
instruction, not relative to
the start of the jump
instruction. People often
forget this. In relative
jumps and branches the
‘offset’ is the number of
bytes skipped, not the dis-
tance between the start
and the destination.

We now have a system
for skipping over any
number between 0 and
255 bytes. In practice it's
uselul to be able to jump
backwards as well as for-
wards. The answer is to
allow values from 0 to
127 to represent forward
jumps, and 128 to 255 to
represent backward ones.

But here things get con-
fusing, because we can't
put negative values in a
byte: we need to repre-
sent negative values from
-1 to-128. The way we do
it seems odd, but it keeps
the processor simple. To
convert a negative value
between -1 and -128 into
a positive value between
128 and 256, we add 256
to the negative version. To
jump back four bytes
(ending up two bytes
before the start) we use
an offset of 2564, or 252.
To jump back 128 bytes
(to 126 bytes before the
start) we use an offset of
256-128, or 128. This
seems odd at first, but
like most computer mad-
ness (K= K + 1?) it soon
becomes second nature.

—' COMMUNICATIONS }

Let's say we wanted to
write a program to do
absolutely nothing. Unless
we use a hardware
approach (like turning the
machine off), we can use
a branch that jumps
straight back where it
came from. Since the
branch itself is two bytes
long, we need an offset of
minus two. This gets
stored as 256-2, or 254,
so that the bytes:
<jump byte>
<254>
will leave the computer
twiddling its thumbs
forever.

Note for clever program-
mers: what happens when
the jump byte is 255? This
corresponds to an offset
of minus one, so that the
computer jumps back into
the middle of the jump
instruction! Normally this
is a disaster, but if you're
programming a Z80 pro-
cessor it has an interest-
ing consequence. The
byte 255, in the middle of
the jump, represents an
instruction called RST 56
— a one-byte instruction
which tells the computer
to make an immediate
jump to location 56. Con-
sequently, if the con-
ditions are right for the
jump, the computer goes
directly to location 56
even if it's thousands of
bytes away. So what
you've got, quite by acci-
dent, is a conditional jump
to location 56, all in two
bytes! This isn't often use-
ful, but it's interesting.

‘.. it even questions it's own line decisions.’

Top Fifteen!
TOP-OF-THE-CHART

COMPUTER SOFTWARE

EEERE B BEE NEEHEEDNE

v« HIT PARADE ik,
GHOSTBUSTERS "SPECTRUM  $24.95
STAR STRIKE SPECTRUM  $20.50
GHOSTBUSTERS CBM 64 $29.00
MATCHDAY SPECTRUM  $22.50
AIRWULF SPECTRUM  $22.00
KNIGHT LORE SPECTRUM  $24.95
DALEY THOMPSON'S
DECATHLON SPECTRUM  $20.50
HUNCHBACK I CBM 64 $22.50
KONG STRIKES BACK CBM 64 $22.50
BC’'S QUEST FOR
TIRES CBM 64 $24.95
INTERNATIONAL
FOOTBALL CBM 64 $39.95
STAFF OF KARNATH CMB 64 $24.95
GREAT SPACE RACE SPECTRUM  $22.50
BACK PACKERS GUIDESPECTRUM  $22.50
CADAM WARRIOR CBM 64 $24.95

TOP OF THE CHART

COMPUTER SOFTWARE

HIT PARADE

P.O. Box 6205
St Kilda Rd 3004
Melbourne Vic.

MAIL ORDER — FREE POSTAGE!

OB8C [OCBME4 OSPECTRUM

PLEASE SEND ME

eamxcanono (10 O (T CTITTO

MNAME
ADDRESS
P CODE

PAYMENT ENCLOSED
D CHEQUE

D MONEY ORDER
D CREDNT CARD NO
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One of the prerequisites for using your
micro for telephone networking is the
software that will turn it into a terminal (a
terminal is basically an input and output
device connected to a computer). In our
case the terminal (the micro) will be con-
nected via a telephone line, but the prin-
ciple is the same as for the terminals
directly connected to a mainframe com-
puter. There are two types of terminal,
‘dumb’ and ‘smart’, and two types of
micro terminal software.

Dumb terminal
programs

A dumb terminal sends and receives
characters; it has no ability to store or
edit messages. Dumb terminal programs
are simple and easy to write. All that's
needed is a routine to convey what's
typed on the keyboard through the
RS232 port, and another to take what
comes in through the RS232 port and
display it on the micro screen (this can be
done in Basic on most micros). Some
micros permit you to use the RS232 port
as if it were a file so that you can open it,
print to it and read from it as you would a
data file on cassette, for example.

Smart terminal
programs

The maindifference between a smart ter-
minal and a dumb terminal is the for-
mer’s ability to implement data to be
transmitted. The terminal usually stores
acertain amount for offline editing; some
smart terminals are really dedicated
micros with disk storage and com-
prehensive text editing facilities. Smart
terminal software is the more complex,
and is normally written in machine code
or a suitably compiled high-level
language such as 'C’. A Basic program is
unlikely to be able to provide all the
usual facilities.

What mainly turns dumb software into
smart terminal software is the ability to
store incoming data and transmit pre-
pared files. It's preferable that the files be
stored in such a way that the computer
can load them later for use as programs.
Smart terminal software is of limited use
if it's the only program that can read and
write the files it uses.

Many micros can load and save Basic
programs in ASCI| format, which means

that they can easily be used as data files
by other programs such as word pro-
cessors and terminal software. Saving
and loading data for offline use is just one
feature of a good smart terminal pro-
gram; others are as follows:

Up- and downloading of files and
programs: it's necessary to make the
distinction between files and programs,
because not all smart terminal software
can save a downloaded program in a for-
mat that can be used by the computer
afterwards. Under the heading of
‘Upload’ is the transmission of prepared
messages to a BBS, as the methods and
principles are much the same. Good
software should support several
methods of up- and download including
the popular Xmodem protocols.
X-on/X-off tlow control: most online
systems support this very useful method
of stopping and starting the flow of data
they are transmitting — it can be essen-
tial at fast data rates. Other methods of
flow control do exist, but X-on/X-off is
the most common.

Echo incoming data to printer: it's
handy to be able to keep online a printed
copy of what happens during a
session.

Software control of RS232 settings:
the ability to alter RS232 interface
parameters from the terminal program
can be important Some systems use
seven bits, even parity; others use eight
bits and no parity, and so on. There are
also systems using different baud rates,
but some RS232 interfaces can’t be con-
trolled by software, so this feature isn't
always possible.

Half-full-duplex and host echo: it's
rare to find a modem with a half-duplex
switch, so the software will have to
stand-in if necessary. 'Half-duplex’ is a
method whereby onscreen characters
are placed there locally rather than being
echoed back from the computer at the
other end of the phone line, which is the
normal way of working. You may need
this if you're communicating with other
micros-that are not running BBSs — if
you're online to a friend exchanging pro-
grams, for example. ‘Host echo’ is what
the BBS does when it sends back what
you type, and is also useful for micro-
micro communication.

Auto-log on and macro keys: some
dial-up systems support an auto-log on
feature. If your terminal software res-
ponds to this, it will save you having to

Peter Tootill and Steve Withers look at the differences between dumb and smart terminals,
and give guidelines on buying terminal software.

type your name or account number each
time you use the system.

Macro keys, or programmable func-
tion keys, can also come in handy. The
programmable key can be set to a par-
ticular set of characters: for example, a
mailbox number you call frequently.
Press the function key and the number
will be sent automatically.

Auto-dial: to use a modem with an auto-
dial facility, you'll need the software to
supportit. The main problem is that auto-
dial modems are rare as yet, and
methods of operation vary. If you're buy-
ing, make sure that the modem and the
software are compatible.

Translation tables: these are filters in
which data is continuously monitored for
certain characters which are then tran-
slated, or changed, into different charac-
ters. For example, if you're using a
system that sends you ASCII code 08 for
backspace and your computer uses
ASCIl code 127, you can set the transla-
tion table to change every 08 code it
receives to 127, enabling a proper back-
space on your screen and vice versa.
Your printer may go haywire if certain
codes appear in the data, so you can set
up a table to filter out these codes when
listing incoming data.

Another situation in which translation
tables are essential is when using a
micro (using ASCII codes) as a terminal
to a system with EBCDIC codes, which
many mainframes use. You can build
ASCII to EBCDIC translation tables and
convert the incoming and outgoing data
to suit. In general use with BBSs transla-
tion tables are not essential, as in many
cases the BBS software can be con-
figured to suit your computer system.
Viewdata graphics: these use special
code combinations to display coloured
graphics on the user’s terminal with only
the normal seven-bit ASCII alphabet. If
you plan to use Viatel or some other
viewdata system and don’t want to buy a
separate software package, it's useful if
your terminal software supports these
codes. It's unusual to find terminal
software that does both, although
hopefully it will become more
common.

Direct cursor addressing: you'll only
need this feature in specialised
applications. If you're using your micro
as a terminal to a mainframe or database
system, check that the machine supports
this feature. If so, then you'll need to
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30 Armstrong St Nth, Ballarat
Correspondence to PO Box 240E, Ballarat 3350

(053) 31 7877
THE BEST QUALITY DOT MATRIX PRINTER IS

PTYLTD

In line with our company policy of direct importation
of quality printers, Computer Biz presents the Super5
CP80/100 CPS dot matrix printer. All the features,
including dip switches for fonts etc. Mounted on the
top of the case. Parallel centronics I/F and a 4KB
buffer option ($22.00). As we only imported %
container, this is a once only price.

$ 2 5 0 Excluding sales tax
(Plus $43 sales tax if applicable)

PHONE NOW TO DISCUSS DELIVERY DETAILS
BANKCARD, MASTERCARD, VISA ALL WELCOME
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Logi-Com Pty. Ltd.

SUPER SAVER
PACKAGE OF
UNBEATABLE VALUE

Includes:

Sanyo MBC-550 16 bit personal computer.
640 by 200, high resolution, 8 colour
graphics, or 8 greyscale monochrome
“graphics.

MS-DOS 2.11 Disk operating system.

128k bytes RAM.

Printer port, Joy stick port.

High resolution green screen monitor.
Turbo Pascal Compiler version 2, includes
WINDOWS.

Sanyo full featured graphics BASIC.

Recommended retail price $2300
SUPER SPECIAL PRICE sléﬁ SAVE $305

Personal computer specialists

Grand Panorama Court,
Launching Place, Vic. 3139
PO Box 24, Launching Place,
Vic. 3139. Phone (059) 64 7072

Providing full hardware and
software support for the Sanyo
MBC-550/555 PC.

Also available for the MBC-550/555:

Simple Expansion Unit, with single edge
connector. Allows the use of IBM PC cards
with the MBC-550/556. $130.40
Advanced Expansion Unit, with 6 IBM
compatible slots, power supply, attractive
case with facilities for hard disk and extra
floppy disk drives. $795.00
Melody, Music and Speech Synthesiser Card,
including Melody Composer development
software package. $299.95
Also full range of Borland products, Turbo
Pascal etc. Australia’s cheapest prices.

All prices include sales tax. Add $2.50 postage
and handling, or freight costs where
applicable.

|| EMONA HAS MOVED!

GOULBUAN ST.

Our new address is
1st Floor, 720 George St.,
SYDNEY

(above Mick Simmons Sports Store)

COME TO OUR NEW SHOWROOM
AND SAVE $$$ ON OUR

MicroProfesso
MPF-IT

STANDARD FEATURES

® Runs 8 languages @ Upper & lower case
@ Detachable keyboard with 90 keys

40/80 column (keyboard selectable)

® Centronics printer interface

® 36 tone sound generation chip

Powerful editing features

® 4 additional expansion slots

c One key basic command entry

® 12 programmable function heys

" umercey b cete e 080,50 111

® High & low resolution colour graphics

\

OPENING SPECIALS

L s _APDle ll0
e miow _compatible

~ FLOPPY DISK

. (EMTEK Hm-123 [ « SAKATA $P-1200 ||
S uruaaugﬂlie - DRIVES -
.| Reliable TEAC

22 MHz : melsm
AMBER ot
OR HAVETO
" GREEN BELiEve
™ Swivel base ) _ uuT MATRIX TRACTOR/FRICTION FEED kﬁpple compatible 40 track p

_' § EMONA COMPUTERS PTY LTD 'st Floo

“THE TECHNOLOGY HOUSE”

1BM: ren trade mark of International Business Machines Corp. Apple: reg - trade mark: 01 Apple Compu[ers lnl:

EMTEK: req. trade mark of Emona Computers Pty. Lid.
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Scerri. IBM PC program downloading.
Hours: 24 hours daily.

East Ringwood RCPM

Telephone: (03) 870 4623. System
Operator: Mick Stock. Hours: 4pm-
midnight Monday-Friday ONLY.

Gippsland RCPM

Telephone: (051) 34 1563. System
Operator: Bob Sherlock. Hours: 24
hours daily.

Mail-Bus

Telephone: (051) 27 7245. System
Operator: Max Moore. Person-to-person
mail. Multi-player games and bulletin
board coming. Membership required for
virtually all facilities. Write to M Moore,
PO Box 234, Newborough, Vic 3825.
Hours: 24 hours daily.

Software Tools RCPM

Telephone: {07) 378 9530. System
Operator: Bill Bolton. Program down-
loading. Hours: 24 hours daily.

Adelaide Micro User Group
BBS

Telephone: (08) 271 2043. Hours:
10am-10pm, weekends and public
holidays. 9am-9pm weekdays.

Computer Ventures CBBS

Telephone: (08) 255 1946. System
Operator: Daniel Schumacher. Hours:
24 hours daily.

Omen I

Telephone: (089) 27 4454. System
Operator: Terry O'Brien. Hours: 24
hours daily.

QOutback RCPM

Telephone: (089) 27 7111. System
Operator: Phill Sampson. Hours: 24
hours daily.

OMEN Il1

Telephone: (09) 279 8555. System
Operator: Greg Watkins. Hours: 24
hours daily.

New Zealand
Systems
NZ Micro Club RBBS

Telephone: 0011 64 9 762 309.
System Operator: Chris Cotton. Hours:
24 hours daily. Software up/down-
loading. Type “help” (in lower case) to
log in.

NETWORK NEWS

Overseas systems

North America

SYSTEM NUMBER NOTES

SPACE Citadel 0011 1 206 839 4759

Ckems Citadel 0011 1 206 329 0436

Eskimo North Minibin 0011 1 206 527 7638

Conn-80 0011 12124413755  TRS-80 Color Computer
CLEO 0011 1213 618 8800 Job vacancies
Mindstorm Network 0011 1 812 235 0908 Networked BBSs
EUROPE

ELFA ABC-MONITOR, Sweden 0011 468 730 0706 Half Duplex
ABC-Banken, Sweden 0011 463 511 0771

ABC-MONITOR, Sweden 0011 468 801 523 Password required

CBBSD Gothenburg 0011 463 129 2160 75/1200 baud
CBBS Sweden* 0011 463 169 0754
BUG, Sweden 0011 468 463 528 BBC Micro
XD-BBS Helsinki 0011 358 072 2272
Commodore BBS, Finland 0011 358 116 223
Tedas, Munich 0011 49 89 596 422
Decates, Germany 0011 49 66 154 51433
UK
CBBS South West 0011 44 626 890014
Liverpool Mailbox 0011 44 51 428 8924
BASUG 0011 44 742 667 983
Computer Answers 0011 44 1 631 3076
CBBS Surrey 0011 44 4862 25174
Blandford Board 0011 44 258 54494
Microweb TBBS 0011 44 61 456 4157 BBC Micro
Stoke Information Technology 0011 44 782 265 078
Centre RCPM

Clinical Notes Online 0011 44 254 60339

Africa

Connection 80, Cape Town

TRShop, Cape Town

Clan Computers, Durban

Peters Computers,
Johannesburg

Peters Computers,
Johannesburg

War Games, Johannesburg

0011 27 21 457 750
0011 27 21 6367
0011 27 31 66356
0011 27 11 834 5134

0011 27 11 834 5135

0011 27 11 642 3722

* After receiving the tone and connecting your modem, either type <C/ R> or <COM C/
R>. The system then asks for a password which is ‘cbbs’ in lower-case letters. If you only
get a ">’ from the system, it needs resetting. so type <I> C/R.

"Thls lrlformatlon is correct and current to the best of our krl v

Oom}:mter 77 Glenhuntly Ffoad, Etwood Victoria 31’84

rrections _and update.s to; -Steve- Withers, C/--A
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Max speed 165 caps

Superb “Near letter
quality mode”

% Sound proofed! You
can use it in a busy
office or in the middle
of the night!

* 2K buffer

The quick and the
qulet one!

NAKAJIMA NP 2200 :

' 165 CPS!

LINGO PX120 DOT MATRIX PRINTER
ALSO SOLD AS P88/2 AND LOGITEK 5002

CP80A

NEW! NEW! NEW!

A later version of the DT80, CP80 workhorse.
100 cPs 120 CPS

® Front panel dip switches to select italics, enhanced
condensed etc.

® Tear bar

® Optional 2K buffer

® Serial version plus $25.

Switch Selectable front panel
Fast 120 cps for drafts. Quality for final copy.
Italics, superscript/subscript, graphics, 1k
buffer, 5, 6, 8.5, 10, 12, 17 CPI. Definable
characters. Special long life ribbon (3 million
characters rating)
A brilliant new technology creating a fabulous
new printer.

Mode 1 120 CPS
Mode 2 Near letter quality
Mode 3 Proportional

SILALOWER PRICEIN THIS APC FOR THESE [TEMS
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OCKABLE DISK BOXES

LOWEST PRICE EVER!

Ids 85 Disks and is fitted with
! Dividers with Index Tab

Postage and
Packaging $5.00

DL

=i Telecom Approval C84/37/1135

We are THE Melbourne

dealers for AVTEK
Multi Modem $349 inc.
Auto Multi Modem $399 inc.
Mini Modem $199 inc.
Juki 6100 $750
SP2200 Letterwrite $600
Silver Reed EXP 500 $590

AVTEK are the Best!
PRICES HELD WHILE STOCKS LAST!



L J
CAN YOU AFFORD TO BE WITHOUT A MINDER

The most complete and affordable system includes:

MAIN BOARD

o 16 Bit intel 8088 4.77 MHZ processor

e 256K RAM standard (expondable to 704K RAM)
DISK CONTROLLER AND I/O BOARD

o Confrols fwo fioppy disk drives

e Parallel centronics port

e Gomes port

e Clock and calendar (battery backed)

MAGIC DISPLAY CARD

[ Mormhromr:gsphvm

L ] Coﬂ.i' dmm

o Suifs mgpnws of monitors

FI.?PP; DISK nm\ass 5 fop

o Two doublesided, doubledensity 5% inch floppy

Formatted capacity 360K bytes (9 sectors)

KiErYSOAl!Dd i e

° ic design sculptured profile
a§ keys, 10 function keys, LEDmpsloﬁmndm-lodtkm

° ﬁ.mchondw IBM-PC compatiblie

MAGIC VIDEQ MONITOR

o Green or omber

o Tilt and swivel

OPTIONAL

Dealer enquiries welcome ACCESSORIES

10M byte Hard Disk Drive
Local Network System

Colour Monitor
Intelligent Modem

CONSULTECH AUSTRALIA PTY. LTD.

271Blackburn Road, Mount Waverley, Victora 3149
Telephones: National (03) 233 8999, 233 8273

For further information contact:

o Totally compatible with magic disploy card
OPERATING SYSTEM

e MS-DOS 2.11 ficensed by Micrasoft

OPEN ACCESS SOFTWARE

e Electronic spreadsheet

e 3-D graphics

e Word processor

e Appointment scheduler

o Telecommunications module

o Revolves around powerful information manoger

COMPUTER
MAINTENANCE

Prompt service on all
Microcomputers and peripherals.
Service agent Anadex, NDK, NEC,
printers. All ribbons and diskettes in
stock.

Computer and peripheral Hiring
Service.
202 Blackburn Road,
Mt. Waverley, 3149.
Phone (03) 232 6733

NUCLEUS)

Computer Services Pty Ltd
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Software for the BBC Micro

001 MEMO CALC Data Base Calcshest with up to 255 $51.80

columns. String or numeric deta. Sorts,

searches calculations with automatle,

fully formated print-out facility.

Complete with manual.

Holds 218 addresses. Alpha and Post

Code sorts, fast search. Delete, add and

ammend. Any format labels.

For use with “"Wordwise". 12 diction-

aries with 10,000 words. You can

add your own speciality dictionaries

also 7 complete functlon key sets to

programme your Epson Printer. Disc

only.

Word game in English, French, German

Italian and Spanish. Plus spare section

for your own words.

3 Georaphical maps - Australasla, Europe

and the World. Calculate the distance
between any 2 points.

Statistics data base. 30 rnsu!u Inr.-.ludu

Mean G etric, Harr

Moving and Progressive wnrsges. Plu:

Deviations and Graphs.

Print your own banner with letters up

to 230mm high and any length.

Print your own leaflets, posters etc. on

your graphics dot matrix printer. Charac-

ters from 3 - 230mm size. Includes

machine code screen dump.

Superb programmers package. Contains

7 of the most useful programming aids

002 MAILING $48.80

003 SPELCHECK $69.50

HANGMAN $34.50
DISTANCES $23.50

STATPACK $42.30

BANNER
BIGLETTER

$23.50
$27.70

007
ooB

009 UTILITY A $27.70
you could want. Includes sorts, searches,
flushes etc.
010 GAMES 1 5 Games. Battle, Cards, Darts, Pontoon  $27.70
Mr. Middon.
All programmes guaranteed to run. Avallable on BOt Disc or Cassette.
Mail or Phone orders our speclality. Bankcard and Mastercard accept-
ed. Ask for our catalogue now.

Australian Micro Network
COMPUTER SOFTWARE SPECIALISTS

3 Cassandra St., Rochedale South Q. 4123
(P.O. Box 295, SPRINGWOOD Q. 4127) Ph: (07) 341 1839
Dealer Enquiries Welcome.




choose a terminal program that supports
the relevant mode (for example,
VT52).

Conclusion

The number of terminal packages avail-
able is growing rapidly, and you're likely
to find a confusing variety and price
range for some micros. However, the
price doesn't always reflect the quality or
versatility of the software: some public
domain programs are far better than
many pricey commercial packages.

The bestapproach is to find a cheap, or
preferably free, public domain program
that you can use temporarily (users’
groups are a good starting place). As you
gain experience, you'll discover which
features are essential and which are
desirable. You can then look at the more
expensive commercial packages and see
which is the best value for money.

If you have a computer that's available
in the US then that's the most likely source,
or at least origin, of good terminal
software. If your interest is in Viatel your
best bet is to look to the UK for
suitable software.

BULLETIN BOARDS

Australian systems

Micro Design Lab RCPM

Telephone: (02) 663 0150. System
Operator: Stephen Jolly. Hours: 5pm—
7am weekdays. 24 hours weekends.

M| Computer Club BBS

Telephone: (02) 662 1686. System
Operator: Evan McHugh. Program
downloading. Hours: 24 hours daily.

Sydney Public Access RCPM

Telephone: (02) 808 3536. System
Operators: Barrie Hall and David
Simpson. Membership required. Hours:
24 hours daily.

Prophet RBBS

Telephone: (02) 628 7030. Operator:
Larry Lewis. Hours: 24 hours daily.

TISHUG BBS

Members only. Write to TISHUG, PO Box
149, Pennant Hills, NSW 2120 for
information.

AUGABBS

Telephone: (02) 451 6575. System
Operators: Mathew Barnes and Andrew
Riley. Hours: 24 hours daily.

NETWORK NEWS ||

i Speed: " | ¢ Frequency  Tone
.Modem Type . .. (Bit/s) Duplex.. .0 . 1. . ., «Freq
"CCITTV.21 O0rig = <300 ~ Full - 1180 980 1850 . 1650 -
CCITTV.21 Ans-  <300. Full 1850 1650 1180 *: 980 - 2100 *
CCITTV.23 Mode1 600 Haf 1700 1300 1700 ~ 1300 2100

CCITT V.23'Mode 2: 1200 - Half- 2100. 1300 2100 .+°1300 = 2100 -
.CCITT V.23 Back 75 — 450 _ 390 450 -~ 390 .  —

"Bell 103 Orig - <300. Fulll 1070 1270 2025 © 2225 ~ —
Bell 103 Ans - <300 Full 2025 . 2226 = 1070 ., 1270. 2225 °
Bell 202* 1200  Half 2200 1200 2200 1200 2025

* Bell 202 has no back channe.l' as such, onlya’5 b;t/sec on/off signal (387Hz = on, no
slgnaf = off) used for handshaking. (CCITT V22 & Bell 212A do not use singfe frequen-
cies like these: and cannot be simply included in such a table.) &

~_Answer i

AUSBOARD

Telephone: (02) 955 377. System
Operator: Daniel Moran. Hours: 24
hours daily.

CLUB-80 RTRS

Telephone: (02) 332 2494. System
Operator: Michael Cooper for Sydtrug.
Hours: 24 hours daily.

OMEN |

Telephone: (02) 498 2495. System
Operator: Ted Romer. Hours: 4.30pm-
9am weekdays, 24 hours weekends.

ORACLE

Telephone: (02) 960 3641. System
Operator: Rowan Evans. Hours:
Midnight-8am weekdays, Midnight-

6am weekends.

INFOCENTRE

Telephone: (02) 344 9511. Hours: 24
hours daily.

Dick Smith Electronics RIBM

Telephone: (02) 887 2276. System
Operator: lan Lindquist. Program down-
loading. 24 hours daily.

Sorcerer Users Group RCPM

Telephone: (02) 387 4439. System
Operator: John Woolner. Hours 6 pm-
8am weekdays, 24 hours weekends.
Ring back system.

Ausborne Users Group RCPM

Telephone: (02) 568 2791. System
Operator: Milton McGlynn-Worthington.
Hours: 24 hours daily.

Newcastle Microcomputer
Club RCPM

Telephone: (049) 68 5385. System

Operator: Tony Nicholson. Hours: 5pm-
8.30am weekdays, 24 hours week-
ends.

Canberra RBBS

Telephone: (062) 88 8318. Hours: 24
hours daily.

MICOM RCPM CBBS

Telephone: (03) 762 5088. System
Operator: Peter Jetson. Hours: 24
hours daily.

Sorcerer Computer Users
Association CBBS

Telephone: (03) 434 3529. System
Operator: David Woodberry. Program
downloading for SCUA members.
Hours: 24 hours daily.

PC Connection IBBS

Telephone: (03) 528 3750. System
Operator: Lloyd Borrett. IBM PC program
downloading. Hours:- 24 hours daily.

Telebraille

Telephone: (03) 755 1341. (Austpac
7237520000). Operator: Jim Eadie.
Hours: 24 hours daily.

OMEN IV

Telephone: (03) 846 4034. System
Operator: Philip Westh. Hours: 24 hours
daily.

HiSoft IBBS

Telephone: (03) 799 2001. System
Operator: Richard Tolhurst. IBM PC pro-
gram downloading. Hours: 24 hours
daily.

Computers Galore IBBS

Telephone: (03) 561 8497. System
Operators: Bob Cooban and Martin
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PANASONIC OWNERS

VICTORIA/ALL STATES

DO YOU NEED? =SircI=ir— 2x spEcTrRuM
GREAT BRITAIN’S BIGGEST SELLING

1. Ms Dos 2.1 (Now Available)

2. Hardware — Accessories MICROCOMPUTER

3. Software Configuration
4. Training — Support

16K ... $149

BUY NOW WHILE STOCKS LAST

Microdrives .......... $110  Interfacell ............ $59°
Interfacel ............ $110 ZXPrinter ............. $99
Microdrive cartridges in stock

l I IHRQU Arriving Soon! SinclairQL

5. Buy back and trade-in

FREE DELIVERY THROUGHOUT AUSTRALIA
FULL 90 DAY WARRANTY
CALL THE PANASONIC EXPERTS NOW!

® SPECTRUM COMMODORE B4 BeC
Anhihilator Airline 1250 | Underwurlde 35.00
Demon Knight Pedro 1250 | Lords of Midnight 2995
Egbert Pengwyn 1250 | Omnicalc 44.00
Escape MCP Snakepit 1250 | Combat Lynx 250
Arcadia 3Deep Space 1250 | Eddie Kidd Jump 1850
Xanagrams Stock Market 1250 | Avalon 2500
(03) 41 9 0344 The Valley Demon Knights 1250 | Decathlon 2500
Blue Moon Dallas 1250 | Valhalla 3500
Music 64 Xanagrams 1250 | Sherlock 3995
Styx Shadowfax 1250 | Hobbit 3985
Xerons Siege 1250 | Android il 2500
Super ﬁry Fire Hawks 1250 | Cosmic Kanga 25.00
Just a Mot {French) Detective 1250 | Flight Simulation 1550
THE BIG NEWS IN SMALL | || &f™ (B85, 8 smss | o
Space Raider Beal the Clock 3500 | Travel with Trashman 2500
Delective Open Sesame 3500 | Moon Buggy 19.50
PRINTERS FRO M BROTH ER Condor Grammer Tree 3500 | Braxx Blut 250
Pakacuda Starter Words 3500 | Pogo 1950
: Pedro Weather Station 3500 | Fighter Pilot 25.00
Siege Micro Bug 3500 | Sports Hero 250
Crazy Cave Man Alpha Graph 3500 | Beach Head 2495
Crazy Kong Animal Veg. Min. 3500 | Micro prologue 40,00
Cosmic Capers Angle Turner 35.00 | Trashman 25.00
Halls of Death Drum Kit 2500 | Full Throttle 2500
Gusher Gate Crasher 2500 | T.LL. 25.00
D, | e 28 ) o
arter Word Splits & Hobbit X ni ore {
M1009. Big on features. Word Power Roman Empire 20 | Blade Alley 2500
Small on cost Stock Market Paras 2200 | Lords of time 2995
2 The Fabulous Wanda Battlezone 2000 2200 | Pinball Wizard 2000
Galleons Johnny Reb 2200 | White lighting 3995
Death Star Wordpower 3500 | Blue thunder 2500
Manster Munch Tense French 3500 | Chess 1250
3Deep Space Just a Mot 3500 | Eureka 39.95
Here is a new compact printer with features you would only expect Ask for catalogues for more tilles

in more expensive machines. Like a 9 pin dot matrix printing head with
a 20 million-stroke service life, crisp 50cps bidirectional logic seeking
printing for normal characters, unidirectional printing for super and
subscripts and graphs, plus low noise operation.

The M 1009 incorporates 96 ASCII type characters with 64 graphic
sets and international characters and Centronics parallel interface. Maii Order/ Cheque or any credit card. |

Printout is on cut-sheet er, or optionally, fanfold and roll paper.
: P ¥ % Please send me [ | your Spectrum catalogue

l
l
All this for only $299! | your Commodore catalogue |
I
l

6/177 Toorak Road, South Yarra 3142. (03) 241 3031

your BBC catalogue
“ Elect tal 5
Affordable Electronics yourCRcion ciimogis |
Printers from ITEMS @s
s I
o W PTY.LTD. [ Add $8.50 P&P Hiware or $2.50 Siware: : ..................... |
EST. { CAULFIELD BUSINESS COMPUTERS ) Name

874 Glenhuntly Rd., Caulfield South | |  Adoress |

The large green building on the corner of Roselea Street
Tel. KEN FORSHAW 528 4555 I Signature I
— L Bankcard No. Exp.Date ... )
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DIARY DATA

Readers are strongly advised to check details with exhibition organisers

before making travel arrangements to avoid wasted journeys
due to cancellations, printer's errors, etc.

Sydney 4th Australian Personal Computer Show March 13-16, 1985
Contact: Australian Exhibition Services Pty Ltd ’
Suite 3.2 llloura Plaza, 424 St Kilda Road, Melbourne 3004.
(03) 267 4500

USA (Anaheim) COMDEX (Computer Conference and Exhibition). March 21-24, 1985
Contact: Interface Group Inc, 300 First Ave, Needham, MA 02194
Brisbane Expo ‘85 March 28-30,- 1985

Contact: Robert Woodland Exhibitions, 50 Sherbrook Rd, Acacia Ridge 4110
Telephone (07) 372 3380

Perth Computers ‘85 May 1-4, 1985
Computer Exhibitions International, 190 Hay Street, East Perth 6000

USA (Anaheim) COMDEX
Contact: as for COMDEX, March 21-24

Sydney Data "85 May 22-25, 1985

Contact: Graphic Directions, 28 Foveaux Street, Surry Hills, 2010
(02) 212 4199

Melbourne 5th Australian Personal Computer Show July 17-20, 1985
Contact: Australian Exhibition Services Pty Ltd,
Suite 3.2 llloura Plaza, 424 St Kilda Road, Melbourne 3004
(03) 267 4500

Melbourne Ist Pan Pacific Computer Conference Sept 10-13, 1985
Contact: PO Box 212, Hampton, 3188 Telephone (03) 598 3675

new year’s revolution!

The Impact LASER 800 laser printer

« OPTIONS include your logo in
ROM - Qume, Epson FX100,
NEC, HP Laserjet & other
emulation - superb graphics
reproduction - typesetting-like
fonts - and more

All this for an unbelievable ,

It’s here - it’s
fantastic -

and it makes
daisywheel
printers obsolete

=

$ g
: A4S
« c.8 pages perminute - that's up 3900 &
to ten times the speed of the (extax) 4 ‘_p" oeP I
fastest daisywheel printer! HURRY - the ,@‘& 0(\'5“ |
« Perfect letter quality demand is ,be O
« Super-silent - you hardly know fantastic - & & |
it's working! You don't need a don’t get P &
$700 acoustic hood to make it ht 4 I
bearable, as with daisywheels Faug & 0\'7’.:9\” l
« Single sheet feed is included - ina V &5 %060
you don't need to spend queue , & Q,Q“,, I
$1500-$2500 for a sheet feed - ) 2 \y‘:‘@w :
« Noribbon changes - you simply . V”t“.améma't':“e"ﬁ"%e free-and ‘@"’ S & |
replace a cartridge after c. 3500 iﬁ;“'ﬁ%’gﬁfna Yy by vV 4 & @Q@.\o* Oc}“ ;
pages throughput _ p R @Q\ 2 i
« Consumable costs are less than o Four character florl;tls standard; P IR i
four daisywheels - about the Fany: mare aValianig y e 5%o°
same as for a photocopier - Centrop ics, RS232 and 66‘ & l
(typically c. 3.6¢ per page) Dataprint interfaces standard , ‘P(‘ _pQ I
f F S R |
& - ; i _.
[] AN S e
_OJTHEWORDWORKS 240" & 7 7 7
The Boulevard Lawns, City Walk, Canberra City ACT 2601 N k@
(Ph. 062 - 47 7739) ‘-----------—--
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* 4Mhz Z80A CPU, 64K RAM

* Mini floppy controller

e On-board -12V converter

e Screws directly onto a mini
floppy drive

e Two RS 232 serial ports

¢ Parallel printer port

® Only 146 mm x 197 mm

All this . . .
and CP/M 2.2 too!

and
Systems!

* Compact "Bookshelf”
Computers

Use AMPRO Little Board
Include packaged software
Read & write other formats
Systems from 400K to 1600K
Hard Disk Option

from $1,478 plus Sales Tax \f_@/

$430. ¢

‘ex Sales Tax

AMPRO Little Board

® Can be "parallel” to video terminal
® OEM Discounts available

P.O. BOX 259,

Bar Code
Interface

® Reads Bar Codes

® Prints Bar Codes and text

e Has a Clock/Calendar

® Connects to RS232 port on computer

450 plus Sales Tax
plus Wand — $150

MM

CAULFIELD EAST VIC 3145

MICRAOCOMPUTERS Telephone: (03) 500 0628

RECORD
MASTER*

The affordable Data Base Program for
Apple li/lle/lic '

A versatile, full featured, menu-driven Data Base
Program that is ideal for the office, home or club.
Runs on 48K or 64K RAM and one or two disc drives
without any disc swapping.

Comes complete with easy to understand, compre-
hensive manual and tutorial data file to get you started
quickly. You can be creating your own data filesin 15
minutes or less.

The program allows you to carry out such complex
tasks as printing user-defined reports, performing
multi-level sorts, and multi-field calculations. Plus,
much, much more.

A truly remarkable product at an even more remark-
able price. . .

ONLY $89.95 PLUS $2.50 P&P

Send your cheque or money order (large SAE for literature) to
the sole Australian agents

RAM SUPPLY
PO Box 950, Parramatta. 2150

Telephone (02) 636 8248
*BY BRIDGET SOFTWARE, USA

APPLICATIONS
SOFTWARE

COM PUTER
DEALERS

We are pleased to announce that
JOINT COMPUTER MARKETING
PTY.LTD. (JCM)

has been appointed exclusive distributors of the following well-
known CP/M software previously marketed by Software Solutions
of 11 Ormond Road, Elwood, Victoria, 3184:

Cash Flow System (CFS) — Easy to use cash book system for the
smaller organisation.

Membership Management System (MMS) — Club membership
accounting system, data base and mailing list.

Disc Editor And Diagnostics (DEAD) — Comprehensive disc
editing and verification tool. Sophisticated yet easy to use.
XMIT/RECV — your Z80 based system can communicate with any
other Z80 system as though it were just another disc drive.
JOINT COMPUTER MARKETING PTY. LTD. has taken over all
support and distribution responsibilities for this software and
wishes to advise all users that all requests for assistance, advice,
consultation or for supply of software that may in the past have
been directed to Software Solutions, must now be referred to JCM.

CALL (03) 830 1011
FOR SOFTWARE

The company previously known as Software Solutions, of
Elwood, had no connection with Software Solutions (Australia)
Pty Ltd of Crows Nest, Sydney and St. Kilda Road, Melbourne.
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[ 1A7ING AROILIND |
[ LAZING AROUND |

Brain-teasers courtesy of J J Clessa.

not too difficult logic problem. The win-
ning entry came from David Downs, 18
William Street, Numurkah, 3636.

Quickie

Their are three mistakes in this sen-

tense — can you find them? Solution:
Bluebird

Prize Puzzle AUk

) . Cockatoo
This one should keep the micros hum- Egret
ming for quite a while. | believe the puz- Drongo
zle was originated by Ernest Dudeney  Congratulations David, your prize is on
but it's certainly been around a while. its way.

Can you find an integer which —

divided by 5 and multiplied by 4 — gives r—
the same result if you move the first digit
of the number to the end.

For example, suppose the number is
2615. If you divide it by § and multiply it
by 4 you get 2092. But if it were the
number we were seeking, we would
get 6152.

Answers please, on postcards only, to:
APC Prize Puzzle, February 1985, 77
Glenhuntly Road, Elwood, Victoria
3184. Entries to arrive not later than 28
February 1985.

Software
Duplication

We make the marketing of software easy.

e Fast, low cost diskette duplicating. ® Most
8", 5%" and 3%" formats. ® All copied
diskettes 100% verified. ® High speed
computer cassette duplicating. ® Inter-
format data transfers (media conversion).
e Disc formatting. ® Label printing and
packaging. ® Fast turnaround on any size
order.

I= i INDEPENDENT SOFTWARE

B= W DUPLICATION
3 Park Avenue, Westmead, New South Wales 2145
P.O. Box 545, Parramatta N.S.W. 2150
Telephone (02) 635 0704

October Prize Puzzle

Over 60 entries were received for this

SOFTWARE
FOR LAP COMPUTERS

NEC PC-8201A
Tandy Model-100
Olivetti M-10

® Integrated Software in 32K

ROM for NEC PC-8201A Spread-
sheet, database, wordprocess-
ing, schedule all in one

¢ MPLAN Spreadsheet program

e JOURNALIST Wordstar com-
patible text formatter program

e Other programs available.

Call (02) 670 1610
SILICON CRAFTS

Psst' IBM PC

]
B | MULTIMLAN r

. . .get powerful
| multi-user performance

from your IBM PC/XT today!

Add up to 31 extra PC
users from only $2627 each* F =
with the remarkable == =

® Plugit in and go technology — no technical
expertise

@ Full sharing of all information and programs
between users

® Doubles the speed of your IBM PC!

L]
.\ amhlveb MELROURNE: (03) 699 8377 SYDNEY: (02) 922 3188

COMPUTERS AUSTRALIA PTY. LID. CANBERRA: (062) 47 6555 AUCKLAND: (9) 50 3548
* All inclusive price for PC-Slave card, cable, IBM compatible terminal, RTNX operating sofiware excluding Sales Tax.

® Sharing of same peripherals e.g. printers, jlotters etc

¢ Remote execution of concurrent applications from
one workstation

® Electronic mail facility between stations for
On-screen communication

CALL THE MULTI-USER SPECIALISTS TODAY
FOR FURTHER INFORMATION:

Features: Unique slide-out keyboard — select your
own viewing distance . . . increase your space and NO
MESSY WIRES, multi-position dust cover, note-rest,
support surface . . . design and patent pendmg.

anywhere in Australia.

There's room for a printer, video, games, and joyslicks!
Choice of models and finish in tough melamine . . .
beige, teak, and jarrah.

Deliveries FREE . . .

Spacestation
414 Stirling Hwy., Cottesloe, WA 6010
PHONE (09) 384 8499

ORDER AND INFORMATION

Please sendme . . . . .. COMPAL Computsr Desk
Model Finish ........ccevnnn. I jon( )
Enclosing Cheque, Bankcard, Mastercard, Visa.

Floase snsure you have enclosed your name, address and if
spplicatie your credit card number.

_
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g i - F-"“_‘ wuo .: Ar:
24 HR 365 DAY A YEAR
SHOPPING

If its for
COMMODORE or
ATARI Computers
and in

Australian

Personal
Computer
magazine

IT IS GENERALLY
AVAILABLE THROUGH

(008) 777 130

(STD at the price of a local call
anywhere in AUSTRALIA)

JUST RING NOW AND
ORDER IT. WHY WAIT
TILL THE SHOPS OPEN?

If you don’t know the price give

us a limit and we will notify you if
your order is in excess of that limit,
or product availability etc.

ViSA __ MASTERCARD

THE VIC CENTRE

416 LOGAN 20AD, STONES CORNER, @lD. 4120
TELEX. 40811 POBOX 18, STONESCORNER 4120
Local and enquiries (07) 397 0888.
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and
save $100’s

Affiliated with Tomorrowland
Brisbane/Sydney. Endorsed by
the Queensland Academy of
Music.

$20 membership fee
entitles you to buy
your Commodore
software, hardware
and other products at
current retail prices
less 20% discount.

Send a stamp addressed envelope
to Kerry Logie, P.O. Box 497,
Maroochydore Qld 4558 and receive
details of membership and
application form.

h.._--..___---..-

enclose my cheque/money order/Bank-

card/Mastercard No. ............ for $20

] for membership of “Computer Club 10”.

IPIease send me by return, Cost Price List

.................. Yes/No
I N N S N I N N S S N

IBM
CRIME

Yes, it's a crime to sell AUTHENTIC
IBM PCs at these ludicrously low,
low prices!!

$3999

inc. tax

IBM PC

e Dual Drive, 256K RAM

* |[BM Monochome Monitor

® Monochrome Adaptor
Card

$9999

inc. tax

IBM PC

® 10 Megabyte Hard Disk

e One drive, 256K RAM

e |[BM Monochrome
Monitor

® Monochrome Adaptor
Card

BUY THE REAL
McCOY!

Leasing, Support, Delivery,
Installation, Training, Soft-
ware, Networking, Mainten-
ance Contracts. Telephone
Sydney's leading micro-

l computer specialists today.

THINKING SYSTEMS

29 Belmore Street, Surry Hills

(02) 211 0944

IBM is a



A—i CHIP CHAT |

Spectrum.

28 February 1985.

Apart from breaking into joy because the tape has
finally loaded, what else might have excited the
young user in the centre of this photograph? And
no, we don't know why the other young lady had
to put on her leotard before tackling the

Send your suggestions, on the back of a
postcard, to Chip Chat, APC, 77 Glenhuntly Road,
Elwood, Victoria 3184. Don’t forget to give your
name and address so we know where to send the
$20 should you win. The closing date is

Eat your heart out, Cindy:
US software house Epyx has
celebrated the 25th birthday
of Barbie dolls by releasing a
game based on this heroine
of our times. The company
president comments
enthusiastically: “Through
the magic of the home com-
puter, children can take Bar-
bie shopping in five different
stores, dress her in over
1000 combinations of out-
fits, and even change Bar-
bie’s hairstyle or hair colour.
Readers concerned at this
stereotyping will doubtless
be reassured to learn of
another feature at the Barbie
convention where the game
was announced — a display
of ‘contemporary Barbies
groomed for the fast-paced
business world.’

Power to the people: a
recent A-Z of computer
terminology pauses at “ter-
minal’ to comment that it's
‘a people-oriented device'.
People-orienting — now
that's just what this diction-
ary needs a lot more of.

Two sugars please: we

can’'t wait to try the DeskSet
desk organising package for
the Mac. The one screenshot
we've seen so far features a
steaming cup in a prominent
position on the manager's
desk. Sadly, this option isn't
available on the pull-down
menu.

With friends like this . . .
US magazine Popular Com-
puting asked readers to vote
for the most user-friendly
piece of software. MacPaint
came in a clear first. Second
place was a tie between
‘none’ and ‘there isn't any'.
And one smart{ing) reader
voted WordStar the hardest
game to win.

-Star-struck: one of our

readers who visited the Las
Vegas Comdex show is only
just recovering. Playing
bingo at breakfast and dis-
covering dog biscuits
shaped like postmen so put
him off his stride that all his
stories read like computer-
generated poetry. Guy
Kewney found it easier to
resist the Las Vegas lifestyle.

IS BIG BROTHER
WATCHING YOUR CLASS?

In 1984 over 50 schools in Australia installed the MULTI
LINK network system for the Commodore 64.

Even though this is 1985 are you going to be one of the
hundreds of schools who will install a MULTI LINK
network and discover the advantages of watching over
your students? Just like BIG BROTHER!

What does the MULTI LINK network for the Commodore

64 offer?

¢ Up to 48 computers in a single network.

e Fast downloading of software.

e Master terminal, where the teacher (BIG BROTHER) can
control the class.

® Password protection.

® Communication between satellites.

e Uses IEEE or serial peripherals.

® Automatic queing when more than one satellite accesses
a printer or disk drive.

Contact Australian distributor.

: — CYBEX COMPUTING
FSTI -T2 121 Tynte Street, North Adelaide, SA 5006.
=an— (08) 267 5855
- or

Vic. (03) 857 8026. NSW (02) 235 2455, (02) 337 4207
QId (07) 397 0888, (07) 354 3639, (077) 72 3793.
WA (09) 381 2988. ACT (062) B0 6877. SA (08) 267 5855.
NT (089) 52 5933. NZ (09) 410 9182.

Multi Link Network
for the Gommodore 64

V21 fulleduplex AUTO answer
V23 videotex AUTO disconnect

“SO, WHATS SO

INTELLIGENT
ABOUR OUR MODEMS?”

“Well, the Modem'’s internal microprocessor
controls the on-board abort timers and talks
to your host computer to CCITT V25

specification.
Manutactured and distributed by:

Data Sat Australasia P/L
Suite 5, 522 Kingsway Miranda 2228
Telephone (02) 525 6688
Data Communication Software and
interface cables to suit most
popular computers!

Call now and enquire about our vast range of high
quality modems.
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ATTRACTIVELY PACKAGED, WELL
BUILT, FUNCTIONALLY PERFECT . . .
AND GUARANTEED FOR A LIFETIME!

SSDD $28.00/10 Disks . . . Data On With Taxon!
LIMITED OFFER... WITH THE PURCHASE OF
TEN TAXON DISKS . . .

LOCKABLE
DISK BOXES
HOLD 100
DISKsS

Mall Orders Accepted

Come in and see our enormous range of manuals for Apple & IBM systems!

KCM COMPUTER SYSTEMS
Master Hardware Engineers, Importers.
369 Burwood Rd. Hawthorn, 3122, Melb. (03) 819 2663.

COMMODORE 16 COMMODORE MUSIC SOFTWARE! SOFTWARE!

KEYBOARD Our h j
uge range of software has just been
FAMILY PACK Including software $49.95 suppiementedgb‘! a shipment of band new
* Computer * Joystick . eases from the U.S.A. Come in and see
these great programs now. New releases

* Cassette Drive * Software MAGIC VOICE C64 VOICE from AUME just in too.
All for only $335.00 SYNTHESISER

“SUPER SPECIALS”
JOHN SANDS STAR GEMINI

SEGA SC-3000 10X PRINTER SUPER SPECIALS
Starter Pack $399 VIC20 Software and certain C64
* Computer * Joystick with interface to your software buy one — get one free!
* Cassette Drive * Software Commodore Computer R
$499 now only $415 ~ $499

NOo.- 1 FOR COMMODORE

Free Catalogue Available — Mail Orders Welcome: Send to P.O. Box 3, Brighton North 3186

HIGH TECHNOLOGY Someurer

290 Bay Street, Brighton. 3186 Phone: 596 6211
87 Swan Street, Richmond. 3121 Phone: 429 1966
ELECTRONIC DATABASE/SHOPPING (03) 596 2340
APPROVED EDUCATION SUPPLIER

HIGH TECHNOLOGY
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THREE TOP COMMODORE TITLES : oo,

THE COMMODORE PLUS/4 BOOK

Sarah C Meyer

Discover how to conquer the intricacies of word processing. spreadsheets, file
managers and business graphics. It is all here in this clear, concise, easy to read book.
$2495

COMMODORE 64 TROUBLESHOOTING AND REPAIR
GUIDE

Robert C Brenner

This fully illustrated book will help keep your microcomputer in fop operating condi-
tion. It will guide you step by step through the compilexities of making simple repairs to
your Commodore 64,

$2695

AUBLES
‘(\“QUP SHOO}(,
. 5 llb

COMMODORE 16 USER'S MANUAL

Steve Finkel et al
This intermediate level programming guide is a clear and exciting infroduction to all
the features of the Commodore 16.
$1995

Please contact Pitman for free catalogue
Pitman Publishing 158 Bouverie Street, Carlton, 3053

PITMAN

NORTH STAR’S DIMENSION
THE IBM-COMPATIBLE MULTI-USER SYSTEM

THAT’S ENGINEERED FOR GROWING BUSINESSES

DISTRIBUTORS OF )
NorthStar”

The brightest alternative to PCs."

than a stand alone PC. And new users can be added whenever
you want for less than half the cost of adding PCs.

Regardless of how many users your Dimension has, they'll be
able to share software, data and expensive peripherals from
the moment you plug the system in. Because Dimension has

When you stop and think about it, personal computers really
have no business being in a growing business.

Because PCs are expensive to add, difficult to network and can
test both your patience and your wallet.

But now there's Dimension from North Star.

Dimension is a multi-user computer system that can support
up to 12 work stations, each having more processing power

advanced networking capabilities built right in, unlike local
area networks. This makes Dimension extremely fast.

While Dimension won't burden you with a PCs limitations,
you'll still be able to use the most popular PC software.
Because Dimension is compatible with all the best selling
programs for the IBM PC XT. ,

So before you decide on a PC you'll probably outgrow, take a
closer look at Dimension. Call us now for your free data sheet.

MELB
N OURNE NEW DIMENSION COMPUTERS PTY LTD L
{03) 792-4152 PO Box 1 16?, Dandenong 3175, Victoria. {09} 322-7499
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~ Forthe
computerised
corporation,
A radical change
In service.

WhenDatronics
first introduced the
“20% Club” for the small
computerised business-
man, it provided welcome
relief from the financial
burden of the standard
annual service contract.
For just one-fifth - 20%
- of their annual contract they
received full Datronics service
accessintheeventof abreakdown,
with a ceiling on the cost of a call.
Full access to Datronics' skilled
technicians, on site service, and the
minimum down-time assurance of a
controlled supply of spare parts.
Multiplied many times by more
departments, more divisions and functions,
Big Business of course has much bi
€ Ao needs. So, Datronics has made their
== bigger. Still costing just 20% of the standard
annual fee, except that it now caters for corporate flexibility.
No more hefty service contract lump sums up front. Just 20%.
So perhaps the “20% Corporate Club” would be better described as a radical
change in corporate service payment.
The service, after all, is still Datronics finest.
For complete details on the “20% Corporate Club” and other Datronics
rate senm:e contract options, phone Datronics on:

9333, Newcastle 2 Canberra 80 5332, Melbourne 5348192,
Adelalde 42483],
Perth 364 7077,
s <L DRTIRONICS
Hobart 349900,

I'd like to know more about Datronics “20% Club”. Please send details.

= Name Phone =
g Comeary I
| Address 1
| Postcode |}
0 gankcarano. L[ [ [ | HEEER ]
i Equipment Type Model h____'
| To: Datronics Corporation, 376-380 Lane Cove Road, North Ryde, NSW 2113. i

L 't 1 1 1 1 1 1 ‘! 7t | [ [} |} | [} |
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McGraw=Hill Australia releases
“Ladders to Learning”

Balloon Game
Water Cycle Game
Geography Tutor
Memory Trainer
Dictionary Use
Phone Book Skills
Map Reading |
Alphabet Know-How
Explorers |
Explorers Il
Explorers [l
Explorers IV
Explorers V
Explorers VI
Geography

Word Power
Hangman V
Hangman VI
Correct Spelling |
Correct Spelling Il
Hangman il
Hangman IV
Graphs |

Graphs Il

Division |

Division Il

Set Theory
Algebraic Relations %
Fractions |
Fractions Il
Decimal Fractions
Place Value
Multiplication |
Multiplication Il
Add/Subtract |
Problem Solving |
Problem Solving Il
Skill Tester
Shapes

Counting

B Water Cycle Game

Educational software for the young Cassette $11.95
40 titles for ages 3 to 13 years Disk $14.95
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