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The lowest priced, highest powered Pascal system on the market.
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Pascal as well as Integer BASIC amd Applesoft extended programs, With just onedhird the memors
BASIC. plus seven manuals documenting the thie Cdn toope off that, Pascal s easy to understand, elegant amd
languages il ton hapwd le selvaneed applications, [t allows ong

P Bty of this Langige Svstem (s that it speeids up [rOgEAmmmier Lo prck up whoere another left off with minimal
execution and helps cut unwieldy software development jol chance of Toul
down to size. Also, because the languages are on disketts Because Apple uses TICSD Paseal, ™ vou get a complete
leciclesd into RAM, vou can quickly and econmmically tal software system: Editor, Assembler, Compiler, and File
advantage of upgrades and pew languages as they e Hardler, And hecause we adbiere bo the
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priced, nghest powered Pascal svstem on

Apple Language Syvstem NOW AVAILABLE @ ONLY $495.00*

Keguires 45K Apple 11 Computer aind Disk 11 & Controbier

The GRAPHICS TABLET is an image 1 HE GRAPHICS TABLET Powerful software provides
Input device to enter pictorial THE GRAPHICS TABLET comprehensive set of functions selected
intormatien directly into the Apple 1 THE GRAPHICS TABLET with stylus from menu. Graphics Tablet
Lomputer, ey from THE GRAPHICS TABLET complete with manual, imterface and

maps and photographs

et s B s AR THE GRAPHICS TABLET SOl TwWary Only $874.00*

histoprams THE GRAPHICS TARIET

Send now for our latest Novw over 1590 editions available: Byie Books, C ompusoft, dilithium Press,
free book catalogue Havden, Matrix, MeGraw Hill, Oshourne, Prentice Hall, Howard W, Sams,
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Caidelines for Contribulors
APFC welcomes articles of
interest. Don't be put off

if vour style of writing is
“under developed™ . ., true
waorth lies in the content,

and shaping features comes
naturally tous! Manuscripis
should not exceed 3,000 words
and nuthors are asked 1o use
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listings and/or photographs
should be included wherever
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envelope il you would like
your article returned,

Because of the loregoing, it

is necessary (o add that the
views expressed in articles we
pubrlish are not necessarily those
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Computer.  Overall, however,
the magazine will try fo
represent a balanced, though
independent viewpoint. Finally,
befare submitting an article,
please check it through
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WHY WE CHOSE COMMODORE

With so many Microcomputers on the market, the choice was as difficult for us as it is for you.
We wanted a machine with versatility, yvet capable of specialization for individual needs and
affardable,

This is what we found:—

THE PET

A very versatile Personal Computer with 8K bytes of memory that can be easily updated to 40K,
Ideal for education, hobbyists, small business appfications, etc. This compact machine, like its
gger brothers, can be carried and used anywhere, It operates on ordinary 240V power and is
easily interfaced to a variety of other equipment. The software is written in BASIC, an easy to
fearn and simple to program language. A large sefection of software is readily available, The
machine itself, has a TV screen, calciufator type keyboard and integral cassette unit. The PET
reguires next to no servicing vert the design is remarkably simple to facilitate any repairs.

THE CBM

A choice of two machines, either 16K or 32K, again with easily upgraded memory. Both have a
typewriter keyboard, 1000 character TV screen, can be attached to an external cassette unit or,
for a full business system, a dual drive floppy disk and printer. The CBM is ideal for business
applications. Software readily available includes a General/Debtors/Creditors Ledgers Package, a
Word Processor Package with capabilities wsually only found on more expensive sysiems,
Inventary, Stock Control, Job Costing and many maore are now under development. Again, the
CBM can be interfaced to other equipment and is simply designed to facilitate servicing.

BUT it is impossibile to tell the full story in this small space. Now to our next point.

ABOUT US

2 APC

We are professional Microcomputer Systems Designers specializing in the Commodore Product
range. Our technical expertise consists of more than 10 years DP experience at high levels on
mainframes, minis and micros. We can design and program systems to your personal requirements
and offer you full hardware support. Should you want continuous stationery, cassettes, floppy

disks, we can supply them. Like our product, we are a versatile team, eager to assist you in any
Wﬂ".l' wWe Camn,

WHERE ARE WE?
Due to increased business, we have
moved to larger premises at:-

4th Floor,

561 Bourke Street,
Melbourne, 3000,
(Next to AMP Building)

TELEPHONE: 614 1433, 614 1551

B.S. MICROCOMP FOR
¥ SOFTWARE
HARDWARE

E PERVACE HIERjED"F | 7 bankecard

SUPPLIES

SMICAROCOMPUTER SYSTEMS DESIGNERS welcome here
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EDITORIAL

The advent of computers in the 1940's evoked awe and curiosity,
in much the same manner as H.G. Wells’ tales had done forty-five
years previously. During their subsequent development, computers
were confined to staid occupations in defence departments,
university laboratories and large corporations. Research into the
broader applications of computers was not encouraged. And
understandably so, for the production price plunge in the 70's was
as unforeseen as the invention of the silicon chip.

Today, computers no longer require a team of white-coat,
spectacled professors 1o supervise their operations — the
microcomputer has entered the home. The new generation of
“non-professional™ users has introduced computers into many
areas. We see the expanding use of microcomputers assisting in
education, medicine and small businesses. Applications in
dedicated functions, such as the heart of security systems and
tralfic signal control, are also increasing and diversilying.

Yet, despite this revolution in hardware, software has not enjoyed
such impressive development — there is frequently a shortage of
the quality software required in these new fields.

Perhaps the most exciting aspect of the widening use of
microcomputers is the possibility of reducing this deficiency, The
number of computers now being used by interested amateurs and
people of unrelated disciplines will lead to radical approaches in
the development of software. Already there are movements in this
direction, in the legal and educational spheres for example.
Australians should recognize the potential for innovative software
and strive to establish an international reputation in this ficld.
Sean Howard

An Invitation

You are out there doing interesting things, developing new
soltware and hardware devices, setting up clubs and societies
perhaps even getting concerned about the likely implications of
the coming technological revolution. Where better to broadcast
and share the wealth of your knowledge, ideas and experience
than in the pages of Australia’s first microcomputer journal?

If you are concerned about style of presentation — read our
‘guidelines for contributors”, if you are unsure about content
there are very few restrictions. Obviously, though, an unusual
contribution has more chance of being published than, say,

a program for "Mastermind’®.

We'd be particularly interested to hear from people who have
installed a business computer in their own business, from people
who have hooked-up something unusual — perhaps through an
analog interface, from people who wish 1o ‘soapbox’ their views
and from people still at school or university. Also, il you want
to tell us something but prefer not to go into print — fine — just
write in anyway because we'd love to hear vour views, good or
bad. Remember, this is very much vour magazine and its future
direction should, and will, reflect the views and desires of its
readership.,

We look forward to hearing from you.

fhe Editors

A




TRS80 MEANS BUSINESS

IMPROVE TR5—80 PERFORMAMNCE WITH NEW DOS+
Enjoy the wizardry of your TRS-80 to its fullest: maximize and expand all of its magical capabilities with the new

DOS+, Just look at the capabilities you can evake.

Modifications, corrections, and enhancements to Radio Shack’s TRS DOS 2.1,

® A Baic REFevence command for variables and numbers,

& A Built in keyboard-debounce routine

& A print screen oplion under DOS or BASIC 1o yvour line
printer, Simply press JKL koys

® Execution of DOS commands while in BASIC

& Apparat™s own SUPERZAP, & Hex dump utility 1o examing
or modify ditk or memory locations,

® A guper-last machine language DISASSEMBLER program

& An improved DISKDUMP gragram

& Lovel 1 ROM relocated in Lovel 11 RAM,

& A super-fast machine language RENUM program executalbils
under BASIC.

® Miw copy commands for backup, allows you to copy fram
drive 1o drive keeping the same lilespec

& New BASIC scrolling and invocation comemands and maore,

s Maodilied EDITOR ASSEMBLER with Disk 110 and new cros
referonce foatur,

o A LOAD MODULE for tramlerring machine tepes to disk,

# A DIRCHECK program to test a directory & lnt/display the
cantents in alphabeticel onrder with extenions.

¥ou don't have to pull a rabbit out of a hat . _ . Send $99 for the Apparat NEW DOS+ (on diskettel.
Sew all the magic unfold before your eyes,
INTRODUCTORY SPECIAL
MNEW DOS+ and vhe very Best of Apparat’s disk utility programs $99 (s $250 value). 40 Track version 110, INEW DOS 36 549

MEW DOS 40 5601

TRS-80 SOLUTION
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THE TRSB0 MODEL || PROGH AMS
Ganeral Ledger/Cash Journal: handles up to 7000 transsctions
on 500 differant usar defined sccounts. It keaps track of them
by manth, guartes and yvear, makes comparisons 10 the prior
yoar, and does depsrtmentalization,
Accounts Fi'lpd:thF"un:hhl DOrder: generaies the purchaso
arder and padts the item 1o payabls when the goods are e
coived. inwvoice-linked, it celculates snd prints checks and
sged ladger raports and Hinks fully 1o the genoral ledger,
Accounts Aesceivable/invoicing: kesps track of billes and
uniilled invoices, open and clossd (tems, sging snd service
charge caleulation. |1 prints statemonts, links 1o the general
lmcigair, and can woark within aither an inveieelinked ar bal
ance-forward accounting systerm.
Payrollflob Costing: cormputes regular, overtime and plece
work pay, keaps emiployee Tiles, ligures taxes and deductions,
prints chscks, j[purmnal, 941-4 snd W-2 foarms, and bresks out
individual jab coim
These Model [l prograrma are completely custominiloned,
whreh sxplaing their S8 95 price. Bafore we'll send you &
digk, vou have to FT our a detaled questionnaire thal fells
ug pour precise business reguiremen iz Then we send you the
digk, ail the iRstruciions you noed.

r Flaags gond me the cusiom questionnaires for the Tallow

| ing $249.95 Madal 11 Programa.

[._lﬂ__-lnirgl Ledgas/Cagh Jousnal
| [ ] Accounts Pavabis/Purchase Orda
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Dasic Compiles

SPECIAL

| SUPER "NEW DOS/80 now available 5149.00

1-8 on Tape $16.00 each, 1 on DISK 519.00
2 on DISK $29.00, 3 on DISK $39.00

LIGHT PEN rrs-e0

EVEL Ir

BYPASS THE KEYBOARD
INTERACT WITH THE
SCREEN DIRECTLY

APPLICATIONS

o Ecducation

o Businesy

a Games

o HMoma
NO ASSEMBLY NECESSARY
MEADY TOPLUG IN
COMPLETE INSTRUCTIONS
AND DEMONETRATION
PROGAAM FROVIDED
TRSB0 PEN Includes
Demo-Game Cassette $19.00, Kit Form — $14,00

Froy maching language program makes Jupl et cofHes of ANT laps weiiled 101
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Analog Input
for Pet

Edible Electronics announces
the Australian release of the
AIMI161, a 16 channel analog
to digital converter designed
to work with most micro-
computers, The AIM16]
forms the heart of the DAM
Systems, designed to produce
low cost measurement and
contral input/output medules
for small computers. The
modules are capable of digital
input sensing, analog input
sensing, digital output control,
and analog output control,
The AIMI16] is connected
to the host computer through
the computer’s ¥ bit input
and B bit output ports.
Presently the AIMI161 can
only be interfaced 1o the Pet,
although similar instruments
will soon be available for
other microcomputers.
__ tails from Edible
Electronics, PO Box 1053,
Marth Richmond, Victona,
3121. Telephone:

(03)41 5708,

1980 Home
Computer
Show

This month sees the fourth
Home Computer Show in
Australia, being held at the
Westco Pavilion, Sydney
§I%owgmund_f. on May 22-

The success of the three
revious Shows, one in
avdney and two in Mel
boume, amply demonstrate
the growing interest in
microcomputers here in
Australia,

The increasing number
of small businesses and
schools employing micro-
computers suggest that
this year's Sydney and
Melboumne Shows will be
well attended. According
to the newly appointed
1980 Home Computer
show director, John
Kennedy, “The 1980 Home
Computer Shows apart from
rellecting the current status
of microcompuiter equip-
ment and technology will
also offer a valuable insight
into future directions, The
1980 Show will coincide
with the expansion aof the
educational market as
secondary and tertiary in-
stitutions plan their immed-
iate purchases ul!'::quipmcnt,
We will also recognize that
the microcompulter area is
a stepping stone for many

young people preparing for
careers as compuler pro-

fes&inn:[!s.“
For further inforamtion
ease contact John Kennedy,
3 Little Collins Street,
Melboume, 3000, telephone
gﬂj 67 1377; or Carol
ugan, 39 Mirrabooka Street,
Bilgola Plateau, NS.W. 2107,
telephone (02) 918 8174,

Sinclair
Surprise
Cheapie

Clive Sinclair, the inventor of
the pocket television (“for
deep pockets”, as Electronics
Weekly once commented) has
done it at last.

 Exactly what he has done
is to produce a personal
micro with I:ci,' oard and TV
interface and BASIC for
under 3160 in kit form, and |
for one don’t know how.

Its only ;:]ppnr:nl drawhack is
the fact that it uses a touch
sensitive kevboard. This is
great for preventing spilled
coffee or beer from Sﬂllng
into the switches and no
doubt it keeps costs down
that little bit extra, but i
does make touch typing
impossible ; that requires the
operator to keep the finger-
tips on eight of the keys all
the time.

-"'u;’mt from that guibble,
it's obviousgly non-standard in
terms of getting programs off
other people’s cassetes,
Sinclair has hinted that his
BASIC is greatly compressed
and uses a quarter of the
IHL"TII'JI.’}.' ll!.il' H] L'-HIIIP'..‘lIIZIL'
BASIC would use — both for

itself and for programs that
run under it, ?h?:ﬁ.aa.m
money, but since nobody else
has done it, their Erugrnms
will need to be rekeyed and
slightly modified to run on

the Sinclair machine.

Don't expect to see the
machine here for quite a while,
Presently the manufacturers
are having difficulty meeting
demand with thousands of
orders already placed. When
it does arfve, however, |
expect it to retail for
around $300 fully assembled,

New Tele-

ray Terminal

Anderson Digital Equipment
has just released the latest
Teleray Terminal, called
“The Model 12T, Unlike
previous models, the
designers have given more
consideration to the
appearance of this new
terminal.

It has a 48 line (3840
character) display memaory
with a 24 line ro l'mqg;|
display window, Its 7500
character function memory
can be shared by up to 32

rogrammable function

va. Text, forms or control
sequences can be stored in
this memory, The terminal
is able to “PARK " excess
lines (up to 90} in the
tunction memaory for later
processing, should more
than 48 lines of editing
workspace be needed.

The Model 12T is a
smart terminal including
the following editing
features: insert/delete a

ADVE. s new Teleray terminal

line/ character plus V dim,
blink, inverse-video and
underline, which can be
programmed in any combin-
ation. It also has a secure
feature should it be MECessary
to enter unseen data such as
“Pass-Word" switchahle
baud rates (50—9600) block/
character made and full
duplex options are provided
a8 standard.

By using the function
memory, forms can be
designed and stored, then
dumped to dise for future
retrieval via the 2120 Tele-
disk,

The unit price is expected
to be approximately 51995,
Currently delivery is 90
days from order, but A DE,
expect Lo have stock of
these terminals by Augusi.

Further details from
Anderson Digital E uiE:nu:nl
Piy Lid, PO Box 322, Mount
Waverley, 3149 (543 2077)
or PO Box 294, Ryde, 2113

4443,

{208 1

National
Power
Down

The American chip maker
MNational Semiconductor has
been tackling one of the
most irrtating problems of
microcomputers — the lact
that they bum up alot of
power.

A six transisior radio can
run for days off a small
nine-volt battery, A TOO0
tranzisior Motorola 6800
doesn’t use proportionally
maore, but a system using it
plus a manageable amount
of memory. plus a useful
amount of amplifying
circuitry (o make sure
that the words it wanis 1o
print will peach the
srinter) will kill that

attery in an hour.

Mational Semiconductior
reckons that the people who
have tackled this pml;llcm in
the past have got it all wrong;
instead it has produced the
new NSC 800 micro. Not
i}llst 4 new computer, but g

rand new chip.

What makes the NSC 800
impartant is that it's not
in fact a brand new chip at
all. It a copy of Intels
BOBE, plus a copy of
Lilog's ZR0-two of the
most eommonly wsed chips
in the micro business. v will
run any software written
for those micros, without
change. But it uses 4% of
the power,

In the pasi, the only way
1o gel o computer to be this

=
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miserly in 1ts use ol
electricity, was to bulld it on
a special chip with two
layers of impurity — both
P-channel and N-channel
complementing each other
on the silicon (hence its
name, Complementary
Metal Oxide Semiconductor,
ar CMOS), Normal fast
micros are budlt im M-
channel, or NMOS
technology — and usually,
CMOS micros are a great
deal slower in operation.
Mational’s trick has taken
ﬁl:ﬁ:e on two levels, First, it
| has found a way to speed up
CMOS, and second, it has
developed that faster CMOS
g that the transisiors ane
much smaller, and much
closer together. In pan, the
first podnt is the resull of
the second.

It works like this: the
transistors on a silicon chip
aperate by pumping electrons
imto or out of one of the
three elements of any
transistor . . . collector, base,
and emitter. The exact details
vary with the Ly pe af
transistor you have built, but
x;nnugl'. glectrons in (oOr oul,
depending on type) can turm
a piece of silicon from a
good conductor into @

| rotten conductor of

& %‘}'?E

electricity; when the current
flowing between the other
two elements stops, the
transistor has switched.

One can say that the
bigger the transistor, the
lomger it takes to pump
enough electrons in, to switch
it. If you pump harder — that
is, increase the power — the
thing gets hotter, but it does
speed up

Yery, very crudely, the
effect of shrinking the length
of a chip by x per cent can
improve the speed or power

whichever yvou design for
hlk' a factor in proportion to
x-: that's because it affects
nol just the area, but the
volume, of the transistor,

Until now, the hig
|1r-,'.h|.-:||| of CMOS has been
that although it overcomes
the limitations of speed
power on NMOS, is spreads
itself ower a lot more silicon.
In doing o0 it causes more
capacitance effects and
increases the likelihood of a
chip falling on a crystalling
discontinuity in the silicon
wafler. The capacitance
elfecis slow *.|}||.' chip down
because capacitors take time
to fill up with electrons; the
flaws reduce the number ol
good chips on a wafer, and
therefore increase the cost

of building and testing

A CMOS micro small
enough to be economically
viable was not much of a
computer, as any user of an
Intersil 6100 or an RCA
Cosmac will have to admit.
Since those devices were
originally launched, however,
the art of squeezing
circuitry on to chips has
improved, National's latest
improvement inve ilves Pl.ltt111|::
an extra layer of polysilicon
on the chip — it calls the
process double polysilicon
or P=CMOS — and this
allows it to build a very com-
nlex chip indeed. Like the
Zilog Z8Q, it runs all the
Z0R0 Instructions and also
unlike the Z80, it runs the
E085 instructions and
interrupts. A small difference,
hut L;Il,ial,l;' .,'!'.!u;l;l| L0 SOITHE =
hody with an 8085 program
that goes beyvond '.'r]ll;LI the
RORS can do.

It also contains quite a lot
of extra circuitry for con-
trolling memory, and input/
output, which means that
three of National's chips will
do quite a lot ol ||"-I.'|II1
computing — where the Z80
would need twice as many.

Those three chips, unob-
tainable today. carry a 3115
price tag. A 40% price cut

next vear and a 3086 cut the
vear after will still make it
more expensive than Z80 or
80%5, but not killingly so.

What makes it only a
dream for the average home
builder is the fact that, while
the main chips will be avail-
ahle by the end of this year,
there are many support chips
that will only be available in
standard CMOS (rather
slower) or perhaps, even only
NMOS, One such chip is the
EPROM, the ultra-violet
eraseable, reprogrammable
permanent memaory. You
can mix them, certainly, but
one EPROM will chew up ten
times the power you just
saved by switching to
PCMOS

Silicon
Burns

e to a recent fire, Silicon
Valley's shop in Bridge
Road. Richmond, Victoria,
has been forced to close. As
there are no plans 10 reopen
the shop, Abacus Computer
Store, also of Bridge Koad,
has been ;|p'1<|||||r~] 1% an
agent for Silicon Valley
|1-r|'uj'||-.':k All stock prey-
tously available from the

Silicon Valley shop, including |
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componenis, kits and the
Texas Instruments range of
calculators, will now be
sold from Abacus Computer
Store.

Abacus also announce
that they are now stocking
the Compucolor L range.

For more information,

lease contact Abacus

omputer Store, 512 Bridge
Road, Richmond, Victoria,
Phone: (03) 429 5844,

Softwear
for the 2650

MicroByte, a business
specializing in the pro-

uction of software for the
2650 microprocessor, has
announced its first product
releases. Four products are
available: an Audio Cassetic
Operatiniﬁystem. Aszembler,
Dsassembler and Microword
BASIC.

For more information,

write to MicroByte, PO

Box 274, Belconnen, ACT,
2616,

Believe
It Or Not
Department

The first microprocessor,
Intel’s 4004, was a very
simple device by any of
today’s standards; indeed,
only by courtesy was il a
processor at all. Most of
the essential functions of a
processor chip wene on
secondary, support chips.
Even up to the point of the
BOBO, this was still true.

Wow that a chip is
capacious enough to
carry things as powerful as
Motorola's 68000, Data
General has gone back 1o the
BOBO approach — in order to
squeeze 115 enormous Eclipse
“mini"" on to a single chip.
The only aceeptable reason
for calling the Eclipse a mini
is that Data General is a
minicomputer company. |BM
makes several smaller
machines and calls them
“mainframes"™,

The single chip that is the
central processor of the
Eclipse does not have room
for all the instructions that
can normally be added by
microeade, Nonetheless,
the DG microkclipse is an
awesome bit of silicon,
driving two megabytes of
memaory. | mention this
maching in a “personal com-
puter” publication just te put
a little perspective on the
future.

The Japanese have all
announced 256 Kbit RAM
chips now, and in two years,
these will be available. A
useable sysiem with the
microEclipse and 2 Mega-
bytes of store will occupy 20
pieces of silicon. . . the size
of Clive Sinclair's ZX80,
Scared?

Data Decor

As the demand for desk top
computers continues to
grow so there is an expand-
ing market for suitable
fumiture to accommodate
these units and their
peripherals.

ata Decor was estab-
lished in February with this
demand in mind.” Stephen
Decker & Stuart Macdonald
now produce a range of
modular computer work-
stations, designed to spec-
ific requirements.

Systems can be co-
ardinated in a range of
finishes to suit business,
laboratory and educational
locations.

Details From:
Stwart Macdonald,
1A Fenwick Street, Kew,
Victora, 3101,
Phone: (03) 861 9702,

Aust.Designs
Impress US

An Australian designed and
built general purpose mini-
computer will be installed in
a United States’ engineering
plant.

The machine is the Spec-
trum-11 I3, a dual-sided
double density floppy disc
computer des ||:-|T:1r||;| manu-
factured by .13, Webster
Electronics Pty Lid of Bays-
waler, Victorda. The com-

—

T —

D0, Webster's Specrmim

Ean}' has been makin
pectrums for two and a
half years and has more
than 120 installations, The
small business orientated
computer range is based on

Drigital I:Eui sment Corpor-
ation's L* I~h PrOCESSOr,
but is 75% Australian in
dﬂﬁl and content,

_ e Spectrum will be
installed at Dynatron Inc.,,
in Wallingford, Connecti-
cut, a company which
manufaclures energy con-
sérvation systems, em-
ploying 45 people. 1t will
administer B;nmnm's
bookkeeping using soft.
ware created by another
Australian company,
Tritechnic Pty Ltd of South
Yarra.

I The Chiel Executives of
the respective companies,
Mr. David Webster Ell]:‘lni Mr.
Eay Moloney, will su &
the installation, which they
believe will be the first
Australian computing
system to operate on a US,
business site. The system in
Connecticut will not only
provide a comprehensive
computing factlity for
[rynatron, but 'wii’i SEIVe as
a test and referral site for
future U.S, sales.

Iiskerte Dirive Unig

Bt e R | 1 !|

sar@

- 11D,

Following completion
of the installation, a second
Spectrum-11 D will be taken
to New York to be demon-
strated at the Rockefeller
Centre. This promotion will
include the demonstration
of an Australian mult-language
student programming sys.
tem, MOMECS [Monash
Educational Computing
System), which was devel-
oped by the Monash Uni-
versity Computer Centre,
The MONECS soltware
uses a minimum of hard-
Wire: a Spectrum, card
reader and printer, This
system can run 200 jobs per
hour and cater for :IJ::_-
needs of up to 500 students
taking introductory com-
puter courses,

Accounting packages by
Australian soltware house
King-Smith and Associates
will also be shown at the
Centre,

Acorns from
Cottage

Cottage Computers will be
supporting and marketing
the Acorn compuier range
of microsystems and modules
from England. The Acorn
system i5 based on Euro-
cards and uses the popular
6302 microprocessor (s
used in Pet, Apple, Kim,
ete.) The range exiends
from microcontrallers

up to System 3 with
foppy disc drives. A
feature of the range is the
VDU gard which will gen-
erale Teletext characters
and has full colour capabi-
lity. Soon to be released is
thi Pascald;ma:hapj: to run
on the 6809 CPU board
which plugs straight into
the system.

Further details and demon-
strations are available from
the Cottage Computer shop
at 386 Queens Parade,
Fitzroy Morth, Victona,
Telephone: (03) 481 1975,

——
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Sorcerer
Word
Processor
System

Dick Smith Electronics has
released a complete Word
Processor system based on
the Sorcerer computer.
The cassette based system
costs around 55,500 and
a full scale disc based system,
£6,600,

The Sorcerer becomes
a ready-to-go word pro-

cessor by pluggin

in a sl:hm:'mEIl 'IfﬂMgl’M'"
cartridge. Because the Sor-
cerer is a complete com-
puter, it will e particularly
interesting to small businesses
feeling the need for a
computer and word pro-
cossor — but unable to justify
buying both.

The ROM PAC WP
system includes compre-
hensive editing and insertion
functions and a ]'II:HJII.P])I.'U-
gramming facility which
miakes Iigﬁn work of repet-
itive jobs such as servicing
mailing lists.

As part of the Sorcerer
WP system, Dick Smith is
stocking a daisy wheel
printer. This produces
T.laiit}' printing at about
three times the speed of a
golfball typewriter on any
stationery up to 350mm
wide.

Individual word pro-
cessaor ROM PAC"s can be
E}II‘CTIIIS-L‘I:I for 3275 (incl,

II}

“urther details can be
obtained from any Dick
Smith retail store,

Microline 80

The Logic Shop announces
the release of the OKI Data
Microline 80. This is a

9 x 7 dot matrix impact
printer, which uses

readily available stationery.
The Microline 80 incor-
porates the standard 87

pin feed or roll holder
which accepts a normal
telex roll. The optional
tractor feed allows the use
of continuous form feed,
A" to B.5™ wide.

The Microline 80 has a
character set of 9O ASCII
and 96 graphics characters.
It is software seleciable
to print 5, 10, or 16.5
characters per inch (giving
a maximum of 132
characters per line), as
well as 6 or 8 lines per
inch.

Interfaces are micro-

rocessor controlled.
Standard models include
Centronics-compatible
parallel, and R5232C
serial versions. The printer
is plug curnpn:ihlr.- to most
mini and micro compuier
5!"5“3]113.

The manufacturers claim
that the print head life is

00,000, 000 characters
and the ribbon is good for
2 000,000 characters.

The Microline 80 costs
589500 (plus 5/T where
applicable), with a tractor
feed option being $75.00

The Microline 80 is
distributed by Anderson
Digital Equipment, and is
available from The Logic
Shop, 212 High Street,
Prahran, (03) 51 1950,
Melhourmne) or 91 Regent
Street, Chippendale (02)
G99 4910 {j;i}'ilﬂl,' ¥l

B BO0M B VOU @at it hioma

Debtors System

IMS Computer Systems
(the microcomputer
division of Integrity
Management Services

Pty Lid), a Melboume
based software house, has
released version 3.2 of its
Debtors system.

The new system comple-
menis the EK[‘S““LF stan
alone debtors and the Tully
integrated Debiors/Invoicing/
Stock Control/Sales Analy-
sis svstem.

Version 3.2 is a stand
alone debrors with full
invoicing facilities. It is
primarily designed for organ-
izations that require soph-
isticated ianiu:’nE but do
not have a “stock™
problem, Typical organi
autions include professional
sérvices such as accountants
and solicitors,

Usears of ¥31.2 will he able
to produce statemenis and
trial balances automatically.
The involcing and deblors
stationery include the
facility for the user to nom-
inate column headings
which suit the particular
business or profession.

It is understood that the
IMS package is the only
microcomputer software
offering this facility.
Stationery is available
“off the shell™ and may
be purchased in small
quantities,

The new package iz avail-
able for a wide range of
microcomputers which wti-
lize the CF/M operating
system, Cost of V3.2 is $500
and includes system disc and
operator manual. Simple
debtors is $300 and r'u{ly
integrated version is $1,000,

Further information can

g Waord Procdiing, anc
wllll under F10,000,00 (including

NEWSPRINT

be obtained from IMS
Melbourne.

From Tannery
to Computer

Anderson Digital Equipment
recently moved into

néw premises at 3] Kate
Street, Kedron, a Brisbane
suburh. The site now
accupied by ADE in Queens-
land was once an old
lannéry.

The complex comprises
showroom, reception area,
general office, a large work-
shop area, classroom, store-
roim, a8 well as the usual
public amenities,

The total area is 4000 sq.
M. and of that 1000 sq. I1. is
devoted 1o an instructional
facility.

Contact:
Anderson Digital Equipment.

Challenger
Interface

An interface for the

Challenger 1P and Super.
board 1] has been released in
Australia, The unit permits
control of a wide variety

of equipment under BASIC
commands.

Features ol the board in-
clude a five tone sound
generator, five TTL compat-
ible switching outputs (for
cantrol of tigﬁus. relays, etc),
two relavs for non TIL com-
patible devices and LEDs
to monitor status of all
ol ipuis,

The unit is available in
kit form or fully assembled,
Further details are available
from Looky Video, 418
Bridge Road, Richmond,
Victorin, Telephone:

(03) 429 5674,

—

FOR WORK OR FOR PLAY

A Commodore Micro-Computer is Your Best Value Choice
Running a business, or just playing games — we have the computer
1o suit, with a wide range of programs to meet your neads.

For Businegssy usl (oF tha serioud Nomse o] e have complate systems incor
porating & 8! contalned Vidas Scraan, Kayboard and CPLU; Floppy Drives for
data storsge, and & rangs of Printers. Prograrms are svailabxle for such functions
s Debrors, Creditors, Stock Control
DusinEs SyYEtems can b gssambled far
PO ] .

For home usa we have a PET.

Complata

it s complately salf containad, and i rasdy just
ta plug in and go. We give you a free package of programs so you can anjoy in
Inclided in the package ks a program and book on
Programrming, 0 That you can put your own ideas into practice and get the
most out of Yoaud PET
Servicing is backad by STC acrogd Audtralie. Free lireratura ovellable on reguoest,

MAY/JUNE SUPER SPECIAL %$999.00 COMPLETE,

INCLUDING SPACE INVADERS PROGRAM.

DIBLE LEGTHOHICS

P.O.BOX 1053, RICHMOND NORTH,3121. PH.(0D3)415708
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| addition

BENCH
TEST

\ /4

COMPUCOLORII

The review of the Compucolor 1

marks the inaueuration of the APC Benchiest,

Through check-muts of microcomputers

are nothing new, so far no Australian maonthly
magazines flave made any consistent attempt
al standardisarion of testing routines and procedires,
Restelts, even those excellently conceived,
frave rarely heen talndated for sensible camparison,

Chver the next few months, we hope that

thre mame “Benchiest” will become svnonvinous
with the structured, reliable and meaningful

investigation of hardware equipment.

The Compucolor Il is a fairly recent
to the currently available
range of Jln:mnnal computers. Being a
late arrdval has allowed it to benefit
from careful research into the desires
of the American hobby market, where
it is already the fourth mest popular mic-
rocomputer {after Tandy, Pet & Apple).
A useful starting place for a review
of this machine would be to speculaie
what might have been the results of
this research,

“At the cheap end, volume produc-

| tion of well-packaged units ensures

Commodore and Tandy an unassail-
able market lead, while the top end —
where the hobby market merges into
the small business and science-lab
field is too fragmented to offer
substantial sales on a single product.
The middle of the range eig_ ﬁ.p]pl.q;-}
offers the sophistication of graphics
and/or colour. Hobbyists generally up-
grade their BASIC and exchange their
cassettes for disc drives a3 soon as
they can, so that anything pitched at
ARE]c prices which includes a powerful
BASIC, disc drive and colour video

is in with a chance™,
It seems that the Compucolor 11
wits produced around this philosophy

of design,

Hardware

The Compucolor 1l looks very much
like a colour television set with a
separate keyboard. The minifloppy disc
drave is located to the rght of the
screen and the microcomputer itself is
located undemeath the CRT. The
system tested was built for Amercan
mains but came with a 240 volt trans.
E:m:er rated for a line frequency of 50

Z

A great deal of attention has obviou-
ﬂft‘ gone into the design of the CRT dis-
play (all reference material deseribes
this as 13" — my tape measure made it
just 127}, There are eight bright colours
which can be selected by program or
from the keyboard. They are fully
uiilized by the operating stem
(prompts for filing are yvellow, BASIC

——

is green, errors are red). In character
mode there are sixty four characters per
line and either thirty two or sixteen
{double size) lines per page. It has
128 x 128 point graphics and as the
display is memory mapped, there are
the uswal cursor control facilities as
well as the ability to store the full
screen on dise,

_ There are three choices of keyboard.
Ihe standard has seventy one keys
including AUTO (that brings up a
disc directory), repeat, CPU reset,
escape, break and control. It requires
two keystrokes for “plotting” (a term
that covers character height, Mashing
and colour as well as its obvious mean-
in{f}. The extended keyboard with
101 keys has a special pad for colour
and commonly used commands, as well
as a numeric keypad, The deluxe key-
board with 117 kevs can usccess all the
E]uulrt facilities with one keystroke.
since all possible plotting options can
be called on the standard keyboard
there are two {and sometimes  three)
ways of accesting most commands on
the extended and deluxe keyboards.

AP
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Graphics

The Compucolor 11 has colour graphics
capabilities accessable through the key-
board and under program contral.
Rather than having just the elementary
graphic functions (move from point to
Epint and draw from point to point),

ampucolor provides a wider range of
facilities, For instance:

I  colour: The eight colours red,
bluwe, green, wellow, white, black,
magenta and cyan (light '1‘1'|1.|1::) CHn
be used in any combination for both

background and foreground, Any colour
can be intensified.

2 cursor: The cursor, which is an
“equals™ 5iEn, can be moved around the
sereen and homed. It can be made invisi-
ble, that is. the same colour as the back-
ground (nommally it = a different
colour from both the toreground and
the background). When editing a line
under cursor contred the back arrow
causes characters to disappear, while
the forward arrow cawsses them 1o
reappear.

3 characters: All special characters are
constructed from a 2 by 4 matrix of
small blocks. There are sixty four

| special characters of which thirty two

can be user defined while the rest are
predefined. All characters can be dis-
played in single or double height (width
remaining the same),

4 flashing: Any dis laEf ar part of dis-
gl:}' can be made to flash.

graphics: Individual points can be
plotted on a 128 by 128 point grid. An
optimal path can be drawn bétween two

oints,

E bar graphs: A bar can be drawn
either vertically or hordzonially in one
instruction,

Playing with the graphics on the key-
board is quite straightforward bul incor-
poratng ga'ap]nrs mio a program s a
different matter (on  amy  system).
Compucolor avoids the sheer drudgery
of point to point work by providing the
powerful routines detailed above,

L] -

Disc drives

The 53" minifloppy disc drive is made

by Siemens. Each side of the disc muf
used but as there is only one read/

write head per drive then, equally, only

ane side of each disc may be on line at

any one tme,

Each disc has a formatted capacity
of 51.2K bytwes per side and it Is
possible to attach an extra drive making
4 I'I'I_H.:i'illlll.ll'l 0 TWo.

Compucolor claim an average access
time of 40dms and a transfer rate of
76.8K Bits per second.

It is interesting to note that there is
no disc controller on Compucolor 1.
All data transfers take place through an
gight bit parallel port, one byte at a
time, tying up the MPL in the process.

The 16K BASIC interpreter I8 stored in
EOM. Compucolor Corporation named

it DISK BASIC 8001 to emphasise its
dise filing facilities. It bears a strong

The Compucelor 1l — disc drive and colour video.

resemblance o Microsolt  Extended
BASIC and is quite powerful,

Mumbers are in the range 10-%% 1o
107%, Variable names can be of any
length  but, unfortunately, only the
first two characters are recognized.
The system has a comprehensive set of
error messages, also only two letters
long. The interpreter is quite particular
when it comes to what spacing it will
sccepl. However after imposing this
.Tm.'mg convention on the programmer,
the interpreter itsell does not follow it,
listing programs in a different and
slightly peculiar format! The screen edi-
ting facilities cannot be easily used to
re-edit a BASIC program.

The main BASIC reserved words ane
listed in chart 1. Note the following:

DIM  Defines multi-dimensional arrays.
Suhscri;rllin starts at 0.
GET Used for file processing.
OUT Outputs a byte to another port.
PLOT ﬁluFtifunu'[iun:d graphics facility.
PUT Used for file processing,
FRE Mumber of free bytes lefi.
LIST Does a full listing or from any
specified line.  Pressing “BREAK"
ollowed by retum will enable stepping
through a program scréen by screen,
CALI Lsed 1o interface with 8080
FOUTINeS.

Mote also that there s no re-initiating
command, requiring the programmer to
boot the BASIC to clear the memory,

10 APC

thereby losing any colour and character
size settings.

File handling

Incorporated in the systems software
supplied with the Compucolor I is a
set of routines known generally as FUS
{Tor File Control Svstem);, it has much
in common  with PDP 11 software.
The pmmiﬂs fin yellow) are FCS>
while the lile naming format is Name,
Ext; Version,

The main FCS commands are listed
in chart 2. They may be used under
FCS or within the BASIC system

In addidon there is an extensive el
of mnemonic error  messages.  Une
annoying feature of the sharing of com.
mands between BASIC and FCS is that
BASIC requires quotes around the fle-
name while FCS does not.

The DISK BASIC 8001 also offers
extensive random access file-handling
through FCS with instructions including

creating, opening and closing files,
inserting and amending records and
error  trapping. Unfortunately  these

commands are all concentrated into a
single routine and are called via single
character parameters (much like the
PLOT instruction ),

There is also a very convenient dise
secezsing facility that allows easy execu-
tion of stored programs. When the




Already the fourth largest seller in the United States, the
Compucolor Il retails in Australia for around 52100,

AUTO key is pressed, if there is a
program called MENLU, BAS on the disc
it owill be loaded and executed., The
manual explains how this program can
be written to display a mumbered list
of the other programs on the disc, any
one of which can be run by selecting
the appropriate number. Aflter the re-
n|m*1l:-.'||l program has been executed,
control retums to MENU, BAS,

Business potential
The price range of the Compucolor 1
places it in the small business class and

althowgh  the bright colours  might
prove to distract, it could be argued that

be used o convey

they may ”“’”Im'ilr:hqz., green coadiis

information {red
ete.).

The disc system provides the greatesi
limitations for wsing the Compucolor
a5 a business machine. Only two discs
can be on line at the same time, and
these may only have 51Kch ecach, For
example, a disc would hold just 200
records iF each were 256ch long, or 500
if each were 100 characters m_E-:nmJl
not an unrepsonable demand for 8 pro-
duct record, for example. The lack of
DMA (direct memory access) probably
rules out Compucolor for any serious
business application.

Compucolor Corporation  did not
design this system to interface easily
with gdd-on products currently available.
It would be extremely difficult to up-
grade the disc system Ecu:uu of its non
standard design and a maximum capac-
ity of 102K bytes on line would be
2asy (o outgrow,

Education

The Compucolor Il keyboard is a bit
flimsy for mormal school use and the
availability of all the controls on the
keyboard is probably unwise in an
educational environment. A key which
disabled CPL reset and Auto {(disc load)
would make it a more viable school
system,

However, the Compucolar Il offers
many features considered highly desir-
able, if not essential, in a good teaching
aid, The distnet colours, the large
letters and (rudimentary) graphics are
invaluable for demonstrations, and
the packaging makes it more portable
than an overhead projector, It could be
argued that a graphics capability with
better resolution should be traded for
the colour but this would depend both
on the level of pu&:i[ and the amount of
time available for development.

When considering the microcompuier
a5 a system for teaching programming
and computer science, it must be uuu.-ﬁ
that 16K BASIC is as extensive as could
be desired and the filing system is excel-
lent for teaching data processing as well
as storing pupils' programs, An 8080
assembler can be purchased for IISC
level computer science which, although
not the best assembler on the market,

s adequate for teaching low level
rogramming. There ame no other
anguage translators available at this
time.

Graphical exercises {a major non-
mathematical application) are useful for
teaching problem solving to pupils. The
PLOT instruction, the heart of the
graphics systém, is so obscurely para-
meterzed that the mastery of it is a
difficult skill. More importantly, it
constitutes a hindrance to the clear-oul
programming style towards which the
pupil should be steered.

Home and games

Whilst it is not the purpose of this
review o study ‘]'I-'.ll:i'.:ll{l_‘:\ in detail, 1
could not resist having 2 (E”' at some
of the offerings from Compucolor

| found that the home accounting
and housekeeping packages were very
American in both spelling and contem
It is unlikely that 1l||us.|: will be greatly
used in  Awustralis. This, of course,
means that there is plenty of scope for
developing yvour own, or for someone
to develop and market some Australian
Versions

Some of the games are really spec-
taculur with, as you might expect,

lovely graphics. Unfortunately my joy

AP
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L The processor board plays neighbours with the CRT . | | we detected no overheating,
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at finding these games was marred by
the fact that bugs creep into some
of them, In fact on one called Concen-
tration {in which you have to remember
girs  of numbers) am sure that
ompucolor was deliberately cheating!
From time to time it sneakily changed
the numbers.

Expandability

There is limited scope for plugdn

Technical data

CPU: ROBOA, 2MHz

Memory 8 - 32K dynamie
HAM

Heyvboard : 70,101, 0r 117
key versions

Screen: 13"(7) B eclours, 16
or 32 lines of 84
chl_nrtmu,h:!. 28x128

oint graphics

Cassette EJ_-'A i

Disc Drives: Up to 2 drives, 1
head per drive, 5%"
dises. 51.2ch per
aide,

Printer : A

Bus: 50 pin, { Encugh
signals to attach an
5100 motherboard )

Ports: R5232, Compucolor

Il may be used ns a
terminal via this
port, Selectable

baud rate.

System Software: File Contral System
{FC8

Languages: 16K Dise BASIC
8001 in ROM, 8080
Assembler,

At a glance

FIRST IMPRESSIONS

expansion. At present it consists of a
second dise drve (which is needed if
the discs are to be copied), an RS232
printer or terminal, music synthesizer,
and memory up to 32K. The Compu-
color 11 can, itself, be used as a terminal
viz the RS232 port. With some tech-
nical knowledge an S100 mother-
board could be connected to the 50
pin bus, thus allowing all the S100
options.

Documentation

The Compucoloer 11 Programming and
Reference Manual is a comprehensive
and clearly written document. It con-
taing a thorough descrption of the

Memory map

0000
0100

Restarts & tables

ROM
BASIC

FCS &
CRT ROM

Future space
High speed refresh
RAM

2100

4000
G000

e sl peed refresh
oW § re
RAM

B000
Seratch pad RAM

Seratch BASIC RAM

8200
B300

g A

s

Work space RAM

FFFF

BASIC system (including the graphics),
a guide to the file control system to-
gether with the associated lists of
commands and error messages, and the
specifications of the major hardware
components.  Although there are chap-
ters entitled “Essentials for Shr[a:pe
Fmg:ammingt:' and “Beginning to Fro-

am™, this book is not a suitable texi
ar the novice wishing 1o leam how to

program.

iﬁ: chapter om graphics is not so
clearly presented . . . this may be due to
the clumsy graphics system.

Prices

At the time of writing the basic Compu-
color 11 with BK RAM had a list prce
of %2095 {exclusive of sales tax)., The
16K and 32K versions cost $2395 and
52695 respectively, The extended key-
board was 5175 extra while the deluxe
keyboard cost 5260 more than the
standard version. The second disc drive
was 5595, Therefore, the most expen-
sive syitem (32K deluxe keyboard, 2
disc drives) is $3550,

The programming manual was inclu-
ded in the price and the maintenance
manual cost 5350, There are some games,
an BOBO assembler and finance, utility,
engineering, and educational programs
available on discs from §25.

At §2095, the Compucolor Il offers an
extensive keyboard, a 13"(7) eight color
CRT (128 x 128), 16K Basic in ROM,
BK RAM (expandable to 32K) and one
{or two) slow minifloppy drves. 1T your
needs fall within those criteria, you will
find the system good value for money.

Locks ... Benchmark comparisons

Setting up bkt

Ease 1:5 use phaatng

HIGH LEVEL LANGUAGES BM1 BM2 BM3 BM4 BM5 BM& BM7 BM3S

e ssss Compucolorll [2.0 [10.9 [22.4 [23.9 [25.7 [88.7 |56.2 |10.8

Cobal N/A Sorcerer 1.8 1100 [20.7 (222 [24.3 [37.6 |563.7 | 0.6

5,?,5:;‘“ ﬁm Apple I1 1.8 8.6 [16.0 [17.8 [18.1 [28.6 [44.8 |10.7

O N/aA Tandy TRE80 (2.5  |18.0_[34.5 |39.0 [45.0 [67.0 |109.0 | —

gy;..:t.:-{n; gnEl;wm ssss  PET 1.7 9.9 [18.4 [20.4 |21.0 (325 |50.9 |i2.3

Business NIA BASIC CHART 1

g «ss Statements:  CLEAR  DATA DIM _ END FILE

Games bt FOR GET GOSUB GOTO IF

;fnRFUHHﬁNCE = INPUT NEXT ON ouT PLOT
CEEEOE PEEK POKE PUT PRINT READ

J—e 2 REM RESTORE  STEP THEN TO

Peripherals N/A WAIT

£XFANDABILITY Commands: CONT LIST LOAD RUN SAVE

Memory ** Mathematics:  ABS ATN CALL EXP INT

e il INP LOG POS  RND SGN

o - \spc SQR TAB___TAN

COMPATABILITY String handling: ASC CHRS LEFT LEN MID

Hardware " RIGHT ___ STR VAL

Saftware #=* Disc handling: See FCS

DOCUMENTATION e

VALUE FOR MONEY _ - FCS CHART 2

**eee oxcollent _:iak.u blocks: READ WRITE

b I 7 : COPY DELETE LOAD RENAME  RUN

pr— SAVE

0 BOGE Diskette: DEVICE _ DIRECTORY DUPLICATE INITIALISE

APC
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BENCHMARKS

“The proof of the pudding is in the eating’ BM1 300 PRINT '5° BME 300 PRINT 'S*
and it is the eventual performance of the 100 FOR }{;{l T 1000 bO0 K=0
hard f ! : : : a0 NEXT 430 DIM M{5)
il ol Bl 700 PRINT ‘B’ 500 K=K+1
jz-p:l?: IZI'I:L Er?:;'ltem:::rr: :I:;;G:: . EISE: S “g EHF}lé'iIEB*HHI:J
) | ) now wha ; e H20 GOSUE 820
it M2 TRINT Loty y =
facilities are offered and how fast the BM2 "::::ﬁ LIE:L i 530 FOR L=1TO 5
system is.  Particularly with large scale OO K=K+1 "!'mh.i"::"_-f.' B :
simulations, speed is a vital factor. The G00 [F K<1000 THEN 500 bm: #.[;1:"”-]-] !‘}_‘-ln LHEN 500
fallowing benchmark programs provide :‘3:'-: }iiéll}l 'E rlqm ]-:h.'[j] i
an indication of the speed st which a S i 520 RETURN
COMPULEr systém can execute a particular BM3 ;f.m ;{EE:JN r's BMT 300 PRINT ‘8"
set of routines, As such, they should be AO0 KuK+1 400 K=0 _
treated with caution, They say nothing 510 A=K/K*K+K-K 430 DIM M(5)
about other facilities which may be GO0 LF K<1000 THEN 500 '.'m] K “.‘.' P
700 PRINT 'E’ 510 AmR/323+4-5
offered for example string handling i 2 . 20 GOSUB 420
HOOD END el k.
: 630 FOR L=1"TO 5
BM4 300 ::IIIN'[' ‘8 5356 MiL)=A
. — oA . ) 100 K=0 40 NEXT L
The first seven benchmarks were used in OO K=K+1 600 IF K<1000 THEN 500
o serios of tests carried out in the United 510 A=K /2*3+4.5 TO00 PRINT 'E°
atotes and puldished in an article in the 600 |h|" K<1000 THEN 500 HO0 END
dune 1977 issue of Kilobaud. The eighth ,',.:;:1, :,-I«E;Ir;'l . 620 RETURN
benchmark has been introduced to test E g ] BMS 300 PRINT *s8°
BMS 300 PRINT 'S° 100 K=0

the transcendental functions of the various
interpreters. Unusdally poor performance
on this benchmark is a clear indication
of the use of poor algorithms and s more
a reflection on the programmer than on
thie machine,

100 K=0

OO K=K +1

610 A=K /2*3+4-5

520 GOSUB A20

GO0 [F K<1000 THEN 500
700 PRINT ‘E"

00 END

B20 RETURN

500 K=K +1
530 A=Ki2

40 B=LIHi{ K )

B0 C=SIN{K)

GO0 IF K<100 THEN 500
T00 PRINT ‘E'

ROO END

C(( (< << << <<=

AUSTRALIA'S FIRST
MICROCOMPUTER STORE

TIELEDUNIES BUTE SHOP

17 ARANAT TA ST, PO BOX 156, CARMEGIE, VICTORA, AUSTRALIS

TELEX: AA3IS48 SIMELB PHONE: 588 4022

183

wishes
“Australian Personal Computer”

all the success and growth the microcomputer industry
has experienced in our 3% years of operation.

et e e 6 0 6 8 6 & |
- - - - - - - - -

- - - - - - - - - - - - - -
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Vagueon
vectors

I'm feeling conlused,. Could
someone please tell me, what
are If0) vectors?

17 or input/out put veclors
are generally related to a
method of "patehing’ pro-
grams into a system. Most
programs make Trequent
access Lo /O devices and
these are usually done using
separale 10 driver sube-
routines. Therefore, il | have
to change (relocate) the
address of my [/O routines
due Lo re-arrangement of a
program, for example, then |
will algo have to go through
the entire pragram altering
the ‘called’ addresses when-
ever a call to [/0 is made —
vary time consuming without
an assembler. Also, due to
hardware differences, my
driver routines may be differ
ent from Yours so transporta-
hility is a problem. The
solution is to pass all [/O calls
via /0 vectors, These can be
conveniently located at the
start of the program thus:
Q00D J3 08 00
-hlmrl to start
0003 Charin C3 XX XX
Jump Lo input sub-routine
[?;-34?1:::&}
0006 Charout C3 XX XX
J“l“P to oulpul sub-routine

0009 Start XX XX First
instruction of program
It will return to the correct

point in the program automa-
tically. Should I have to alter
the address of my [/0 sub-
routines then [ only need Lo
change the address at 0003
and 0006, Similarly, il vou
wanl to pateh the program Lo
suit your own hard wiare
environment then all you
need do is insert the relevant
address of your [/0 drivers, in
aforesaid, 0003 and 000G,
Simple!

Mike Lenmis

Bank-
selectable

I've seen reference to bank-
selectable memory boards —
what is ‘bank-selectable'?

‘Bank selectable’ memory
boards are usually found on
5100 systems (though that

Every month in APC,
s ftware and systems difffoulties

is not a pre-requisite), Most
B-hit micros have a limited
addressing capability of G4K
bytes. Bank-selecting allows
yvou to extend that limit
usually by a factor of 8. This
system is particularly suited
to A0 or BOSD based svstems
thal generate special 1/0
control signals. Each bank
selectable memory board has
an associated port and a selec-
tion switch for Banks 0-7. IT
the board is Lo respond Lo
Banks 1 & 2, lor example,
then switch positions 1 & 2
wolld be closed. When the
appropriate data word is out-
pulted to the necessary port,
the data is latched into the
port and used to decode the
switch setlings — thus enakbl-
ing that board for a selected
bank. Outputting a different
data word to the port can
effectively enahle and dizahle
bank selectable boards all
under soffware control,

Mike Dennis
e —

Random
Confusion

What is the point of ‘random
access” files? If the files are
random , how do you know
where each record is stored?

I think the reason that you
are confused is because of the
word random, | prefer the
term ‘Direct access’ to
‘Random access”; the two
terms are synonymous, | can
only imagine that the term
random access was coined
because it does not matier in
which arder you access the
records in the file. I much
prefer to think of the file as &
diree! access lile because you
can access any record directly
without first ﬁl\ring to read
all the previous records.

Your question about how
do you find a record — this is
answered faiely simply now,
You anly need a way af
linking the ‘key field' in the
record to the dise address.
This is known as the ‘random-
ising algorithm* {there's that
word aguin ), The disc operat-
Lnl; system usually takes care
of the teack and sector
numbers, and all you have Lo
do is work out the relative
address 5relul.iw- to the start
of the file and record length),
An example would be if vou
had a file of part numbers,
For certain goods vou eould
make ¥our part numbers run
from 0001 to 9999 say, and
hence part number 1234
would be found at record
number 1234,

Problems arise where the
key field is a name,
a file of Eﬁﬁu o o wwolatc

ou place i ,if the
le is fairly well balanced,
one idea is to start each letter

Sheridan Williams will assist readers with their hardware,
Some questions he will deal with himself,
| ather enguiries will be directed towards members of his consultancy panefl,

of the alphabet at intervals of
1000 records, and each
second letler in the name
could start al 100026 inter-
vals, Hence Smith would be
Flncnd atl a record calculated
:g' 19x1000+13x38=10494
!I‘I_' 19th letter, M=13th).
This is iuu: one of many
ideas, although obviously it
can be wastelul of space,
Sheridan Willtmms

Plotting
Lissajous

How do | plot Lissajous
figures on my micra? [ have
g@en them done but have nao
idea how to progeam them
mysell. Do | need a greatl
knowledge of mathematics
and physics?
Lissajous figures are nothing
more than two mutually
neting simple harmonie
motions, An example might
be the pattern formed when a
pendulum swings in two
planes (not just backwards
and Torwards, but from side
to gide as well ), and has sand
Fumrin ot of the pendulum's
bob, The trace made by the
sand on the MNoor will be a
Lissajous Ngure, They are
fairly simple to plot provided
that you Rnlﬂ want them
plotted on o teleprinter, [f
yvou have direet cursor addres
sing on a VDU then vou will
find the task easy. Here is a
rogram for the Ressarch
Machines 3807, plus suitable
mods for other machines like
Apple and PET
l&! INPUT"SCREEN WILTH*

20 INPUT"SCREEN
HEIGHT™H
a0 WeW/2: HaH 2
40 INPUTTWO PARA-
METERS".A.B
50 GRAPH 1
gﬂﬂfﬂﬂ T=0 TO 9989 STEP
TO X=sWeSIN{ AT j+W
B0 Y=HeCOS{BeT)+H
890 PLOT XY 2
100 NEXT
For the Apple change 50
HGR and 'Eﬂli’pLDTK . For
machines like the PET with
na plotting command you will
have to caleulate the scereen
address and use 90 POKE
V+2aWaY+X 46 where V is
the screen bage (top left hand
corner jaddress, and the ASCII
code for a dot is 46, | won't
da any more for you as half
the fun is making the pro-
gram work ; please, no letters
saying that the program
doesn 't work —make it work!
Lissajous figures can be
stated parametrically as x=sin
at, y=cos bt and t can have
any value [|.|:lhuugh it is con-
venient to use the values in
line 60 above). Values of a
and b will give differing forms
of pattern, choose simple

small integer values to begin
with, Have fun

Please send in more scientific

questions as |'d like to include
il least one per month
Sherfdan Williama

Operating
systems

I have heard the name CP/M
used a lot in connection with
operating systems, What (s an
operating system, perhaps
you could enlighten me as to
its purpose,

Az long 85 n computer
comprises the CPLU and VDU
only, there is very little point
in having an operating system,
Ones the computer becomes
the centre of & cum'ru:,w
syslem i.e. surrounded by
peripherals such as magnetic
Lape, mnr,netic- dise, printer,
andd mayhie even paper Lape
and punched card input/
output, it then hecomes
increasingly useful to have an
operating system,

An operating syslem is a
group of programs designed
Lo increase the productivity
of a computer system, &
of the programs may decrease
the amount of dle time, es-
pecially on a multi-user
system and others reduce the
amount of programming that
needs Lo be done by a com-
puter user. Strictly speaking
there is an ‘Executive’ pro-
gram that resides in store
calling other parts of the
operating system as and when
necessary, lrom dise,

As you have asked specifi-
cally ntuul. CP/M I will use
this as an example, CP/M will
reside on dise and parts of it
may be called in wﬂnn e uir-
ed. There will be & number of
aystem commands and here
are a few of them: ERA will
eriase specified Nles, DIR lists
filenames present on the
directory, REN renames
specifiod fles, TYPE will
type the contents of the
specified file on sereen or
printer. There are also what
are éalled “transient” com:-
mands. These can be extended
by the user but several are
supplied with the CP/M pack-
age, these include: STA
which lists statistical data
about free space on disc, PIP
which allows transfer opera-
tions between peripherals,
DUMP will dump the contents
of a lile in hexadecimal ete,

CP/M will use a couple of
tracks on the dise, but you
would expect it to, as it is a
Program,

Sheridan Williams
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13



DICK gives you more
— without compromising

LY

NOW EVEN
BETTER!

* As part of their on-going research and development, Exidy have made some
chanaes giving the Sorcerer on-board capability of up to 48K RAM - plus
grect et r-|1|||'.|'\||||'i,' I‘|'I||I: still el the inler ||"'||:'.-r' H':”:Ir"'-: |I|'.'II-I 5 :.""I'”‘"'.
high resolution graphics of 122880 pixe varly twice that of any nval
computer), both upper and lower case characters, graphics, L'Q ports as
standard, S-100 expansion capability, 2 cassette playerinterlace plus many
maore outstanding beahires

3 a $1,395”

FAF 3 1 X-3001 BFC Finance

Mlcropohs

I you b |‘:|-rr arot with an 5- Jl:l:h EPIN

Fon w ’ offer you the best mini

51359 floppy dise facility, the _state-of-the-ar
' Micropolis™ 10437108 quad density system

You can have from one to four drives, giving
up to 1260K bytes of storage al incredibly
low cost. This 5I¢:ﬂq¢ is achisved by packing
no less than 77 toocks each of 16 storage
seciors onto each disc, not the usual 35 or 40
tracks with only 10 sectors. Start your aystem
'u.'|l|'| the 1043/ mod 2 which comes complete
with inbuill power supply and disc controller
board for the S5-100 expansion. Extend the
systam by adding up to 3 of ﬂ‘" r.-'l”-'ll od 2
add-on drives. The 1043/med 2. also includes
|, cables, two di v*»fl :"-r' n) with

axtended BASIC, « Sar rl|: lax

aciior r‘|1-2|_l_;.||;4-|'-_' wnd other ||"I|I|'.l'.‘-
 1043/mod 2. drive with controller Car X.3206
,-"r.-.n 550 4 1023/mod 2. add-on drve Car X 5'1-'}5'”!_')1

Cassette

Recorder

COMPUTER
QUALITY

ROM PACs

Word Processor

PAC™

Add to your Sarcerer for a sys s
that is more powerful than other
available systems, It ine Judes inst
ruction manual and leatures aquto I

texi wrap, aulo checking drastic
eommands, powe |1-.|..-'-ra~|- hunchons
auto commands and m » prog
ramming, single key commonds
plus much more

ca s ST
Development

PAC™

Tumns your Sercater inlo o dedicated
deve ||[ meni ool In ||-i|-' inat
machior nd {eatures designer's
i ng tool, text editos, Z50
assembler, linking leader, 1O driver
g routines

oo $139%

This National o *snelln
rder has the
to store and loa I:II:IIl::I
wilth accuracy '::"r-:'l | 5t
closs n--'llll': from your
"‘:-'.:: " H w:.’ln thas  aml
AT or oparaiion




system #or yvyour doliar
on quality!

Exidy S 100 Expansmn Umt

The |( ly 5-100 exp: n unit opons the way to alme it unlimite | oxpansion of your
'-
L

rer & r' | -H I III 4. wide produce plug-ir

E'f H star s e a- 100 ['ll g-ins
1V || 1hle for 081 Bvery cConcelva il '-'x'l--':;--xg- insion. Mam MY Caras
'!.- PRY | anc " 1red ||'. i ] | ] ”': ]h\"l | JTEMMmMars. '-|u'-'.-:. r (L) inlerlaces
and power confrol wds olonas -.-,-I.-.. ntrol D-to-A and A-to-D

COnverien, music | -| 2L | ST |I||-e , Bvarn -| LT, | recogrition cards plus
more being announced the time F"||-5-.:--|: smpleda wi nbuill power supply
ribbon cable and connecior

Use other manufacturers
peripherals with your s 4 99!1‘0
SORCERER o %0

ECONOMICAL PRINTER

The C.ITOH model 8300PF dot matnx ponler is a high
perdormance unit that incorporates the lolest micro
processor technology. This unit is priced baelow m 1Y
prinlers ollered :.'I'|' othor QMmpanies Bt if Voul wanl a no
nonsense prinler thal o hum out the fall 96 character
ASCII at a brisk 125 characters per second on stan: 1 b |

fan-fold paper, then you can't do betier. Cha

BpaCing « | B0, 40 or 132 columns = software sale: : | ||

Wi |'||.I built 80 byte character |u||4-1'||.l::| "-'illl asting string s o

e ion. Intedace 7-hat p allel Centranics typa, this

i available a Cot. X-3255

at X-3112 @ $49 50 e

Universal Monitor | TANDY OWNERS — I N 3

WHY PAY uagp DON'T MISS OUT

; This supmrb Dick Smith Mini Disc Drive . -9
| Byslems includin provides 228% the storage capacity of the . I
2 ﬁl- ||'||_ |" - o Tl:.'ll'.'.'li"l'.ll'. 'r'rlll-.::l:.l if Il Check thasa |H

I
I pnces 1o thews® Lorge § fogtures - @ 133 4mm mini py diskeatte

I:: itter free, distortion free § @ 40 wacks instead of 3:‘ |-1':'u FrOre
Gr, oimple connechon plus dud torage per side @ soft seciored @ dual
240V AC o 12V DC sanBotE bor tead

R i
| mnuary 1980 Tandy

Pmla.v-e: Supply

Especin g l.rl i '~|| mini dise deive The
i hars 1' @l W l' 106 CTn wort TWO drives
Connec,hng Cnble co xS 4Q°
H w ': laisy-chain cable nttolling 4 disc drives to PeP &

TRS-80

e e
T ELECTRONICS

.l LD L B
" P I 2301 1 "‘”" P AT W SHOPS OPEN BAM 1w §.1J0FM
p;h. .| ||| i P B4 NP NE PR ATE 104 :

[Bwinedey: Sam iill 07 noon)
87 I i Hl;hiu GORE HiLL Py 419 L300 5- an Aead F-|| h-l i Fu X350 BF)3 1 i
10 Gr i Sriret ; PARRAMATTA Pu BBI 1023 nLDI-’I o ‘1: Rasd  CHIAMSIDL Py 49 G370 BRISBANE: Hall hour warfier
196 iser l: WORTH RYDE P ol 300 | ACT 96 Gieds Sesat. FNSHWICK Py M1 1944 ANY TERME OFFERED ARE TD
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COMPUTER

Chess master, David Levy, begins a series of articles on the principles behind programming

Games are fun, bul some games ane mone
fun than others, depending on vour
taste, It's long been recognized that the
type of mind required to play good
chess, bridge, backgammon or poker, is
also likely Lo be adeptl al solving cross.
word puzzles and writing computer
programs, Hence it is hardly surprising
that many programmers derive enormous
satisfaction from programming intelli-
gent games,

In this series of articles | ghall discuss
the principles of programming a compu.
ter to play games, placing special em-
phasis on the particular problems posed
by running these programs on a micro,
My aim will be to acquaint the reader
with the techniques of pames program-
ming so that (s)he will have the confi-
dence and ability to program any intelll-
gent game for a personal computer,
Although [ shall use a limited number of
games in my examples, the same general
principles can be applied to any game in
which the computer competes against
Lhe user Or wsers,

The seriezs will be divided into three
parts, The lirst parl will cover al]l the
general principles, giving examples and

COmPULers (o ,r:u'a}' Barmes.

siggesting interesting programming tasks
for the more enthusiastic reader who
wishes to test his understanding of a
particular topic, In part two [ shall dis
cuss some speciflic games in more detail
and deseribe whal work has been done
in Lhese arcas s Lhat the reader who is
intercsted in a particular game need not
re-invent the wheel, 1 shall also invite
readers to write to me with their
questions and ideas, and 1 shall publish
the most [nteresting letters together
with my comments (though [ regret
that no personal replies can be given),
The third part of the series will begin
when the most interesting games have
already been discussed in detall, and it
will be possible for me to devobe most
of each article to the readers’ forum .

I very much hope that these articles
will be interesting and informative for
all of you who are ‘into’, or would like
Lo b Inbo compuler games,

Input/output

[/00 on a personal eomputer is often
largely a matter of taste though ceriain
points are worth bearing in mind when

18 AP

writing a game playing program:

1 The output should be easy to follow,
You may not think this important, and
many programmers Lake the attitude
that if they can understand their out-
put nothing else matters; but how about
someane else? If vou want to show your
program off to a friend it will be 50
much better recelved Il the ocutput is
clear, concise and uwnambiguous,
Remember to outpul any information
that mav be helpful for example in a
chess program  you should  always
anhounce check, checkmate and stale
mate, These little touches take hardiy
any extra effort, and they make vour
program that much more attractive to
another user,

21f you want to use neat graphics or
printout, plan the layout carefully,
taking into consideration all possibilities,
It"s not much use having vour bridge
program display pretty pictures of the
cards If one day you dizcover thal when
vou are dealt ten eards in a suit only
nine of them will fit onto one line and
vour whole display is messed up,

3 Ensure that the user can easily see
whose turn it Is to play and what the




last ‘move” was, It can be infuriating to
leave the computer for a minute or twao
and then return (o find that the program
has moved but you do not Know what it
has done

4 Make it easy for the user to enter a
move and to clear an Incorreel mowe
entry,

5 Ensure that the program will reject
an illegal, impossible or ambiguous
move, of any entry that does not con-
form to your simple input miles,

One-persongames

A oneperson game does not involve
an opponent, You play againgt a micro.
ecosm of the forees of nature and if you
make a mistake it may be possible to
recover, and then go on to win, Solving
a problem or a puzzle is a good example
of & oneperson game — when you get
near o 4 solution there i3 no-one to
oppost you by suddenly making the
problem more diffiewlt, It may seem at
first glance that patience games are one-
person games, but in fact many patience
ames do not permit the player any
reedom of choice, 50 the ‘game’ has no
real interest, Onee the cards are cut the
player either will or will not finish the
game, and all of his decisions are made
for him by the rules,

A well-known one-person game, is
the B-puzzle, in which a 3 x 3 arrayv of
tiles contains the numbers 1 o 8 and
an emply space. (The numbers ame
sometimes replaced by letters) The
player shuffles the tiles and then tries to
reach some targel position by successive.
II;- moving tiles into the emply space,

or example:

STARTING

TARGET
CONFIGURATION CONFIGURATION

1 L] Pjaja
2167 L B
L4 |6 L I ]

Here the task is simple, and one way in
which the target cin be reached from
the starting configuration is by moving
the tiles in the following order: 321 4,
GTRA321 46785 With other starting
and target configurations the task may
be more difficult, and for those who
find the B-puzzle too simple there s
always the 15-puzzle, in which a 4 x 4
array  has fifteen tiles and an empty
space; then there's the 24.puzzle, the
35-puzzie and the (n® — 1)-puzzle. In
fact there is no reason, other than tradi-
tion, why the puzzles need to be square,

- -
Heuristics and
Algorithms
The B-puzzle is an excellent example of
the type of problem that lends itsell to
solution by heuristic means, Before
describing how we should set about
programming games of this type, it
would be as well to distingulsh belween
the terms ‘heuristic® and ‘alporithm',
which are often misunderstood

An algorithm 15 a technique for
solving a problem (the problem mav be
finding the best move in some game) if
a solutbon exists, IT there is no solution
to the problem the algorithm should
determine this fact, Thus, an algorithm
always works, otherwise it i5 nol an
algorithm,

Most interesting games do nol have

an algorithmie solution, at least in the
practical sensa, Of course there is an
algorithm for finding the perfect move
in a game of chess — simply examine
every possible move for both sides until
one plaver 5 mated or a draw is estab.
lished — but since the total number of
chess games is greater than the number
of atoms in the universe, this algorithm
would e somewhal slow in practice, In
contrast, however, there does exist a
useful alporithm for the interesting
game of Nim., Nim is played with a num-
ber of piles of objects, often matches,
and with various numbers of objects in
each pile, The players move alternately
and Lo make a move a plaver must
remove, from one and only one plle,
any number of objects he chooses —
from one object to the whole pile, The
player who removes the last object loses
the game, (In another version of the
game the player who takes the last object
is the winner_)

In order to win at Nim one need only
know the following algorithm, and a
few exceptional eases: If the number of
objects i each pile [ expressed fn
birary, and ecach bingry column of
numbers 5 added in decimal (without
carrying numbers), then if the decimal
tolals are all even or zero then the person
who is next to move is n a losing posi-
ticn, Here is an example,

hina
PilleA:1111111=7 matches= 11
PlleB: 11111 =5 matches= 101
Pile C: 111 = 3 matches = 11
File D 1 =1 match = 1

totals: 224
All three totals are even so whoever
moves next will lose, rrm'ided that his
opponent plays correctly,

There are some obvious exceplions
to the rule, For example if piles A, B, C
and [} each have one match then the
player who moves next will win, and the
smme is true of a position in which
there's only one pile of matches, pro.
vided that there are at least two matches
in this pile,

The existence of this algorithm does
ot detract from the interest of the pame
since its implementation is somewhat
difficult for a human being, unless the
number of piles and the number of
matches in each pile is small, But for a
computer program the task is trivial,
The program considers each move that
it can make, taking one match from
pile A, two matches from File A and so
on, and it evaluates each ol the resulting
pasitions until it finds one where the
decimal totals of the binary eolumns ane
all even or zero, whereupon it makes the
move leading to that particular solution,
Onee a candidate move has been rejected
it may be thrown away, so RAM is re.

ui only for the curment situation,
the move or decision currently under
consideration, and workspace for the
binary (decimal calculations, The pro.
gram tries esch move from the current
position, and If a move is found to be
unsuccessful it is ‘unmade’, and the
next move bried, In this way it 5 not even
i to store both the current posi-
tion and the candidate position — the
program can switch to and fro between
them by making and unmaking moves, a
technigue which is useful for saving
RAM in a highly restricted memory en.
vironment,

One trick 1o remember for Nim, or

any other e with an algorithmic
method of pﬁ;, is this, Should the pro.
gram find itsell in a theoretically losin
position, ag might happen at the start o
the game, it should make the move that
leavies its opponent with the most com-

lex decision, In this way the opponent
g more likely to make a mistake, In Nim
I would suggesl that if your program is
in & losing position it should remove one
match from the largest pile,

A heuristie method of solving a prob-.
lem relies on commonsense techniques
for getting closer and closer to the solu-
tion, until the solution is actually within
gight, A heuristic is therefore a mule of
thumb — it will usually help us to find a
salution to the problem, but it 15 not
guaranteed to do so, In situations where
a heuristic does work, it will often [ind
the solution much faster than any algor-
ithmic method , though some heuristics,
for best results, are often employed in
conjunction with an algorithm, A [re.
quently used device which makes use
of heuristies is the free, and we shall
now examine a method of solving the
Spuzzle by use of a tree and a simple
heuristic,

Let us return to the starting config-
uration on figure 1, We alwavs refer Lo
the starting configuration, or the point
from which the program must move,
as the roo! of our tree, Before we can
decide which move might be best we
must know which moves are possible,
ie. in nccordance with the rules of the
game, A lst of these moves is usually
supplied by a subroutine called a lfegal
move genéragtor, which may be ex-
tremely complex; as in chess, or very
simple, a5 in the S-puzzle, It is not
ditthoult to ses that In our starting
configuration there are three tiles
which may be moved, 35 and &, Our
legal move generator would determine
these moves by examining the elements
of the 3 x 3 array which are horizontally
or wvertically adjacent to the empty
space, and there aré many simple
methods for doing so, We might, Tor
example, store all the legal moves in a
table, If we number the elements of the |

array table thus:

123

466

THY |
our table of moves might look like this: |
preail!  moves i
1 24

2 1,35

3 26

4 157

eleelern

s0 Lhat by knowing which element in the

was vacant the program could im.
mﬁiﬂl‘ely list the legal moves, This Ly pe
of approach is called fabile-driven move
generation, It is often the fastest way to
generate the moves but for some games
it consumes too much program memory
for it to be a feasible proposition,

Having generated the moves 35 and
B from our starting confliguration, we
can now begin Lo see the tree grow,

The branches of the tree are the
moves (m; ms my) thal can be made
from the rool of the tree, We may de-
note the root position by Py, the posi.
tion arising after making the move my is
P, : after making the move my it is I!h
and after my it is Py, These positions
are represented on the tree by nodes,

The program now looks to see if it
has salved the problem, and if it hod
done so it will output the move leading
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to the solution, followed by a statement
to the effect thal the game is over and it
has found a solution in however many
moves, which are then listed. If it has
not solved the problem the program
might then like Lo know how close each
of its moves has come to providing a
solution, in which case it must evaluate
eiich of the resulting positions, This is
done with a deviee Kknown ag an cvalua-
fion fumction {or scoring [unetion),
which supplies & numerical scove that
represents nearness to or distance from
4 solution,

3 8
o g |a]
S8 [ lals
418 Ileln A
sl * T 2 l5lz
| 4 i 1 4 M ] i i
8 i18) & (o )

A simple evaluation function for the
B-puzzle can be programmed by counting
how many vertical and horizontal places
cach tile is away from its target loca-
tion, and summing them, This use of
the so.called ‘Manhattan Distance’ is
guite common in the computer solution
of similar problems, If we examine our
slarting mnﬂfurltlun we can see that:
the 3 is two places away from target
the 8 is two places away from target
the 2 is two places away from targel

(1 horizont Ii)r, 1 vertically)
the b is one place away [rom largel
the 7.1 4 6 are all two places away |

and the empty space (do not forget it)
is one place away.

Sa the total of the Manhattan Dis.
tances is (2 x 1) + (7 x 2) = 16, and this
is the score, 5, , which is associated with
position Py,

Counting the Manhattan Distanees in
Py, Py, and Py we get:

Sl - 15

8, =16
53 - 13

iNote that when a solution Is found
S will be zero,)

So on the basis of our evaluation
funetion it looks as though moves m,
and my; are likely to lead to o laster
solution than my , since positions P, and
Py seem nearer the target position than
does Py, And this is where the story
really begins,

An obvious, though tedious, algorith.
mic solution to this problem is to look
at each of the positions Py, Py and Py,
then generate all the | uJ1 moves from

each of thess sitions look at
the newly resulting sitions, then
generate all the moves from Lthese posi.

tions, and s0 on, until one of the posi.
tions is found to be the target (ie. its
score 5, the sum of the Manhattan Dis-
tances, will be zero), Eventually, this
method {which @5 called exhausiive
search) will find a solution, that is so
long as the ﬁm{nm does notl un out of
RAM. But by uging n simple heuristic
we can head the program in the right
direction, and hopefu i-,r a solution will
be found sooner than if the exhaustive
search algorithm were used

We have seen thal when we expand
the node Py, of the three new positions
that appear on the tree, Py and P,
appear to be more promising than Py It

is clearly logical to expand the more
{Jmmlﬁlhﬂ nodes before the less promis-
ng ones, so at first we showld nughcl.
Py and concentrate on Py or Py, Since
they are of equal nt merit, the
program may choose between them at
random, Let us assume that it chooses
to expand Py | from which it will generate
the moves of the 2 (e and the 3 tile,
Since the 3 tile was moved on the pre.
vious turn, and the program is intelligent
encugh to know that it does not want
to go back to where i has just come
from, the only move (m;,) that the
program needs to consider seriously is
the move of the 2 tile, which would lead
to the following position:

/ml.l

3

P
81 {14y N E

1140

which we denote by Py, , and which has
a score (5, ) of 14,

The best position now on the tree i@,
the position closest to the target mnﬁgm
ration, is Py, since its score of 14 is
lower than the scores of all the other
nodes, S0 remembering not to allow the
retrograde move of the 2 tile, the pro.
gram now expands posilion Py, and
the choice is to move the 1 tile or the
b tile, giving rise to the following

position:
2|lAala Il13|8
U & T
416 1ldls
PII. rIIF
Hiaalld} ETTILEL]

Once again we have a tie, two ‘best’
positions with scores of 14 and so the
pmﬁnm again makesan arbitrary choice,

This process continues until a solu.
tion is found, It is easy to see that the
method can hardly fail to be substan-
tially faster than the exhaustive search
process described earlier, The tree is
ﬁmwn intelligently, rather than in a

umb-ox manner, and better use is made
of the available memory, With the ex-
haustive search |I:m-uen the computer's
memory will, unless a solution is found
be filled at a stage when a very large
proportion of the nodes on the tree are
not of any real merit. With the heuristic
approach, when memory is exhausted
we at least know that most of the mem-
ory has nol been wasted on unlikely
moves, and we can use the best sequence
of moves found so far,

What to dowhen
Memory is Exhausted

Working with a personal computer in.
evitably poses memory constraints on a
different scale from those encountered
when writing for a large machine, How
can the programmer combat this prob-
lem when examining large trees in an
attempt to solve a oneperson game?
I shall describe two approaches (o this
particular problem;

[gg Follow a path through the tree to
the best position found so far and outpul
the moves on this path, Then make this
‘best position' into the root of a new
tree and start again,

i(2) More intellipently, when memory
becomes full, delete the currently “worst
position found so far' and use the newly
serubbed bytes to store the next position
that the programme %enmh!-ﬂ_ If this
process is continued for long enough,
either a solution will be found or the
troe will eventually have two paths, each

sth having no offshoots. When that

appens the program must choose the
best of the paths, and make the terminal
position on this path into the root of
the new tree, remembering to output all
the moves on the path leading to this
position,

For example, our tree generated [or
the B-puzzle now looks like this:

Poild

iy i

If memory ls now Cfull the program
would delete my (and Py ), to make room
for the successor position produeced
when it expands Py, 0r Pypa. Let us
assume Lhat both m; (P;) and my (Py)
are deleted , to make way for Py, and
Py 12. We then have:

F|||1. 1
and the program can now output the
moves my and my,, making position
P,y the root of a new Lree,

Fa

-P:| P:

Py

The new P, is the old P,

The new Py is the old P,

The new Py, istheold Py,

The new Py istheold Py g2

Amnd thus the search for a solution con-
Linues,

The shortest solution

In most games It is sufficient to win,
but there may be reasons why one
wishes o win as quickly as possible,
For one-person pames there exist

Fiz
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various reflinements on this method of
tree searching which are likely to pro.
duce such a result,

The underlying philosophy in the
search for a 5 y solution is the no-
tion that it is not only important how
near (or far) vou are from vielory, it
also matters how many moves it took
vou to get there, With the 8-puzzle, for
example, a Len move sequeénce ]ea&ing
to a position with score ?2,!‘“!}' not be
so likely to lead to a short solution as a
I;wu move ﬁequem:e leading to a score of

% in the next eight moves it
-n.rill be pulﬂ?bll‘.' to improve on the 13 by
more than 1, themby finding a shorter
route to the solution,

This notion might be expressed
numerically in the following evaluation
funetion:
geore = sum of Manhattan Distances + M

where M is the number of moves needed
to remch this position, Whether or not
this expression is the best method of
relating the score to effort invested and
achievement realised, can only be deter.
mined by trial and error, Perhaps M
should be replaced by '4M or by 2M, or
some other Munction of M. Playing
around with the evalwation function in
this way , changing the terms in the func-
tion, is one of the delights of game play -
ing programming. When vou hit upon a
really good evaluation lunction and you
seg the program’s performance improve
dramatically as a result, there is a feeling
of exhilaration, rather like watching
your child erawl for the first time, In a
later article we shall see how evaluation
functions can be modified in the light
of experience gained with the program,
and it will be shown that it is even pos.
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pp. 8589 January 1968,

sible for the program itselfl to learn
from its mistakes and modily its own
evaluation routine!

Flow chart

A pgeneralised global Now chart for the
search of a one.person game tree is
given below, Remember that the most
ereative part of the work lies in finding
a good evaluation function, and the
performance of your function can be
measured by the number of spurious
nodes that are expanded ¢n route to a
solution, A perfect evaluation function
will never oxrgnnd a spurious node, The
very worsl function will expand each
node at one level in the iree before |ook-
ing ahead to the next level (this is ex-
hawstive research),

the shortest number of steps it can, Test
the program by setting up various start.
ing and target configurations, and see i

fewer steps than you do, | bably nei.
ther you, nor your pmgram will be as
fast as Bobby Fischer, who can solve
these puzsles with phenomenal rapidity )
When trying the problems voursell re-
member not to cheat — if vou move a
tile and them change your mind and
maove it back , add two Lo your count,
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1.8, Dissassernbled AOM Listing. . $9.95
1.8, Tokens and BASIC Storege . . $2.95
1.10, Reverse Video Instructions , $8.95 I
111, Dissmsamibsled ROM Listing
with comments 512.96
1.12. 32x64 Character D-!plav $12.95

1,13, WPE502 Word Processor E.H:H:H-C
OMLY from U, 14, % ]

LOOKY VIDEO I
Mail Order:
P.O. Box 347, RICHMOND, WIC. 3121. I

PACKAGE & POSTAGE ALLOW:
1 or 2 itema $1.00, 3 w0 5 itema $1.50,
6 1o 9 items $2.00, 'Iﬂ or more items $2.50.

SHOP: 418 BRIDGE ROAD, RICHMOND, I

PHOMNE: (03] 420 BE74,
)|



EDUCATION REPORT

The Victoran Education Department’s
aim is to get computing facilities into
every high school in the State, So far
more than seveniy high schools have
their owm COmputers. A further SIX Y-
odd have access to larger systems at
tertiary institutions and other schools
through batching, on line or being lent
meni.
!III'HIIH!IIk |.||-.' School, for ex-
ample, has a Wang 200, Representatives
from a number ol '\L|III'I|‘- in the area
bring in cards for batch processing. Une
way or another, some Ty »:II: "uhl»:ll'llll
gchools are into computer education
The Secondary {n||||=-|||r Education
Committee (SCEC) was sel up by the

cgu

Secondary Division of the Education
Department in response to enguiries
from nAncips s, teachers and school
councils about setting up facilities. It
includes members from vardous dis-
ciplines to give a rounded approach;
and makes recommendations to the

Director of Secondary Education on
matiers conceming computer educa-
ton, These include allocation of fumnd-
ing which becomes available, advising on

U ome mi (fad |"'|.'.:L'! 15¢ and dAPProving

courses lor teachers tor which study
leave may be available, [t assists in
curriculum  development and offers

!
SUpPPOrt services Lo schools

|. GEOGRAPHY

Miriam Cosii

The Committee consists of twenty
members. Five, including the chairman,
are from the Board of Inspectors
Secondary  Division Three of the

members, two from high schools and
one  from Central Regional Office,
act in the capacity of State Consul-

tants. The rest of the committee is made
up of representatives from high schools
plus a Science E,I._II|I:\ s TLE: arch officer

In Tasmania, South Australia and
Western  Australia, full-time computer
consultants are attached to the edu-
cation departments, South  Australia
has set up a central computer centre,
with ~.p|.LL.|] couriers transporting cards

between schools and s |‘|1n pro-
cessing system. It also has several
microcomputers  available for  loan.

The Elizabeth Centre in Hobari

has a group of ~|!-L'-.I.ﬁnh attached
and provides a central computer sys
tern and advisory body for computer
education. NSW, on the other l]l;uld
seems to have little central control,

Mr. Graeme Inchley,
the SCEC., has said that he would
like to see a central system in Victoria
eventually, serving regional centres to
which high schools can hook up. But for

the moment these ideas will have to
wait  for  policy  development and
funding

2, LITERACY

Chairman of

The Secondary LDiviston of
Education Department is recommending
that schools set up their own systems, 1t
has ng policy on size, but the fundingsit
yation dictates that computer size be
limited to what schoaols can atlord with
little assistance from the govermmenit
S0 schools are looking at total systems
for under 55,000 — microprocessors

[his, Mr. Inchley points out, is not
necessarily long tenm. Perhaps three
to five years, until policy changes pro-

yowerful systems.
llowing maore than
class ol twenty,
but loglstics amd

vide money for more
Full in=house minis,
one terminal for o
would be ideal
funding dictate.

Al the moment, limited funds are
available 1o schools who tender a sub-
mission. However, central funds are not
specifically  allocated lor computer
equipment in schools,

The fact that schools hav

: L0 TalsC

their own finance will differentiate
what schools in different socio-econ
omic areas can have. Some schools

cannol afford a computer at all; others
have to decide on whatl may be more
pressing claims on their budgets. Some
private schools have had very sophisti-
cated teaching systems working for
SOITE TLImNe .




Schools have a free cholee on how 1o
spend their money. A letter from the
Director General's Computer Policy
Committee advised on the configuration
of hardware to buy, and suggested, that
the Education Department be con-
tacted for further u}iviun. Mo products
were endorsed,

A Departmental circular suggesis that
g “sound school’s computer svstem”
should have the configuration of a
central processing unit, kevboard, visual
display unit/s, printer, disc storage
unit, card reader and adequate docu-
mentation. It should be usable by
beginner teachers and students as
well as the experienced; and have the
following capabilitics: use of BASIC
with the c::{m:ih- for altermative lang-
uages, legible display, text editing, a
high resolution  graphics !:Ii.‘i.l.:l:i_:l.-', i
capacity for future expansion and mter-
facing with other equipment and for
linking into external display unils
without undue extra expense,

The most popular system in use in
schools at the moment is the 48K
memory Apple 1. At November last
year, thirty-cight schools had opted
for this system, with about twenly
uging the Tandy TRSR0.

The Apple sells for around 1,600
and requires a colour television and a
casselte as auxiliares. The lower level
TRSBO has a 4K or 16K memory, with
a black and white video disll'-lnyr moni-
tor, and a cassette recorder which stores

user programs, all at around 5700,
More suitably, the hi{ﬁhcr level, with a
more powerful BASIC, costs about
31.200.

By the time a line printer is added
for ahout 51,200 and a card reader for
about $900, it is easy to see that schools
will be straining their budgets and that
government assistance could be speeded
up. The ability 1o take VDUs is import-
ant to the system, so that as funds
become available student access can be
incrensed without disrupting the system,

In Vietora, it is not Education Dep-
artment policy to endorse a particular
product.  Howewver, in N3W,, after a
complex Ll:nd{'rinE; PIOCess, @ recomm-
endation was made. In that Ste, the
developed 32K Apple 11 and the small
B & S Minimap were recommended.

3, NUMERACY

Mr. Inchley has suggested that
compatible systems be hbought at
different schools. This may overcome
the real problem of teachers changing
schools after having leamed comput-
ing while setting wp their own systems
and having difficulties in adapting

to a new one,

The familiarity of teachers with
computérs is something which has
to be developed. Computer education
is h:cnrninj‘ part of teacher education
courses and the State College at Mel-
bourne is nrgunisinﬁ a post-graduate
course in the area. Bui most teachers
are already established in their fields
so the SCEC is tryving to sponsor in-
service training schemes to familiarse
those teachers who are already quali-
fled,

In 1979, the Travelling Computer
Roadshow, mn by the Secondary
Maths Committee as a schools-based
in sarvice, visited about fifty schools,
It demonstrated microcompulers
and informed teachers about the equip-
ment, about software capabilites and
the ways to establish facilities. It also
gave some teachers first time hands on
expernence of compulers.

This wear, the SCEC will be taking
over the Show. They hope the entire
staff of the Ecl.'l‘l.lHFi,!'i they wvigit will
take part, and that it will widen the
scope and understanding of all discip-
lines.

According to a circular explaining
the SCEC, *“although most schools
were aware of the mathematical and
administrative wuses, there was litte
awareness of the wider and more
valuable applications to commerce, art,
the social sciences, etc.™

In fact, according to Mr. Inchley,
application is almost entirely restricted
to the mathematics area. Lack of highly
developed software and peneral con-
servatism have slowed the movement of
schools® computers into administration
or usé as a teaching aid in other dis-
ciplines.

There is a real need for educational
software. The SCEC is setting up an
interim software library to make soft-
ware of suitable quality available to
schools, Currently, a lon of it is being
written by teachers — some of it very

good, some not so good.

4, TRUANCY

Computer education is divided into
two main areas, A computer awareness
course s being introduced in the lower
years. It is a general study of the history
of computers, what they are, their uses,
social implications and effect on the
individual in society, with a bit of
superficial programming thrown in,

At this level, the shortage of com-
puter facilitles could be solved by
sharing among schoals.  This would
have to be organized among the schools
themselves, and so far the idea has not
taken off. But moving the practical
sart of the compuler awareness course
1'|u|n school 1o school would  give
students importani hands on exper-
ience, whereas batching puts the inter-
action emphasis on programming. Where
baiching does have to be used, It is
recommanded that the tum around
time does not exceed two days,

At the top end of the school, vears
11 and 12 computer education go
into the maore technical areas of pros
gramming, loglc gates, etc., as wall
3z the =zocial implications of computers
and how they are applied in industry,

The SCES has Dr.'|||.';.'|5|.'d a syllabus
for schools which gives puidance
for a full yvear 11 Computer Science
Course, It includes the history and
descripion of computers, flow chart-
ing, introduction to BASIC, peripherals,
I‘.IF applications, microprocessors and
social implications,

A small proportion of students use
the higher levels of computer edu-
cation, s0 the main thrust of develop-
ment has been directed at the aware-
ness courses. This moy change as the
Victorian Institute of Secondary Edu
caion has accredited HSC Computer
Science for assessment and certifi-
cation as a Group | subject in 1981,

Group 1 subjects are examined exter
nally and so can be accredited to uni-
versity entrance assessment. There has
been a hitch inm the assessment of the
practical part of the course; bul once
this has been ironed out, it should not
be too long until the tertiary instits
utions and YUAC formally accept
Computer Science counting towards
ErLlI:. .

There are no formal requirements
for the course, although it & apprec-
iated that students with a maths back-
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| Algorithms,

ground would handle the logic and
symbol manipulation of algorithmic
problem solving and programming more
easily. It is inlcn.deif that the subject
complement any combination of sub-
jeets and is not designed strictly as a
part of a maths/science course.

The course has three main objec-
tives. Students are expected to com-
plete the course knowing broadly how
computers work. They will be taught
to devise, fest, code, document and
validate simple algorithms for problem
solving. They should also énd up under-
standing the information manipulation
potential of computers.

To achieve this, the course will
aim at providing students with an in-
sight into logical processes and problem

ving with algorithms. It will develop
the ability to recognize these problems
and the skill to devise algorithms; and
will familiarise students with the con.
cepts of data structures and file pro-
cessing, and methods of wsing hardware
and software q;umijmu:n ts. A programimn-
ing language will be taught and the
translation  of algorthms into  that
language.

Elil'ﬂ'!;l“'_i'. the syllabus containg a core
of twenty weeks and optional units
over ten weeks., The core containg six
sections  titled: Computer Structure,

Pruﬁr:ﬂnlning Language
Data  Structure Manipulation, npm.ll
Chutput Devices and File Manipulation.
Students can choose two out of the
four optional units of Social 1I1HJ|.'1-
cations of Computers. Hardware, Sys-
tem-Case Stodies and Visits to Installa-
tions, This will be contained in four
perods of forty-five minutes each,
per week.

35% of the marks will go to prac-
tical core work, and 35% to an exam-
ination, both of which will be exter-
nally assessed. The practical work
must be passed for a pass in the subject.
The rest of the marks are taken up
by internally assessed optional unit
material.

The universities are questioning
whether the practical work will be ade-
quately externally assessed, This is the
hold up with VUAC acceptance of the
subject.

he VISE recommendation on the
matter is for a moderating panel, con-
sisting of teachers rom regions desig-
nated by VISE as a convenor, 1o assess
the students’ work. While the class
teacher is present at the panel meetings
to answer queries on  the students’
wiork, he or she does not ke part in
the marking directly.

The problems seem ecasily  sur-
mounted and no one expects the uni-
versitles nol to accept the subject.

Once this happens, the ramifications
could really make the prospects for
computer education in schools look up.
More emphasis will be placed on the
junior awareness courses. With the in-
creased status of HSC Computer Science,
and depending on a gﬂ-ug showing in
enrolments, government funding will
have to come through. And with in-
creased  government  spending, com-
puter professionals will increasingly
turn their eves to the market for good
educational software, which will prob-
ably spin off into teaching aid develop-
ment for other disciplines.

Victorian education will be moving
into the computer age.

SYSTEMS

APCs Benchiest and In Store provide a comprehensive puide 1o
hardware procurable in Australia. To provide a balanced coverage,
Svsrems will take a different business application each issue and
report on some of the software packages available around it
Dave Tebbutt and Mike Knight take up the explanation

Perhaps before looking at the fine
detail of our a Emﬂuh for the
future we shou examine the
reasons for introducing Systems,

You've probably seen or heard
business packages described in
glowing terms. They are said to be
complete, comprehensive or total,
Sometimes they are not described
in any terms at all; sometimes
they are described in terms which
anly  the writer understands,
Somehow the prospective buyer
must decide from this morass of
inadequate  information, which
packages to consider buying,

Nor do the problems end there.
Having selected a few possible
packages, the potential buyer
needs to know quite a lot more
before making any final decision.,

Is it well documented, for
example? We can barely believe
some of the apologies produced in
the name of documentation. [tean
he inadeqguate in a number of
ways. First of all it may simply
not exist, , .nol even instructions
for operating the machine! Second-
Iy, ves, it may exist, but in such a
form as to be totally unintelligible
to mere mortals — not to mention
the prospective buyer/user,
Thirdly, it may exist, but only in
parts. The missing sections are
usually the ones you need when
yvou'e burning the midnight oil
and all the ‘experts’ are fast asleep
in bed,

An exaggeration? In many cases
wie think not, although we have Lo
point out that some companies
do produce guite excellent docu-
mentation.

And here’s something else to
think about — bugs. t‘r’hut ire
bugs? .. .well, in common parlance,
they are errors existing in the
application package which cause it
to go wrong from time to time, Of
course, idealty, one would like
any problems resolved on the spot
— time, after all, can be expensive,
Here the difficulty may be that
the firm from which you bought
the package no longer exists,
Ferhaps (more likely) they aren’t
too interested, or don't have the
staff to tackle any bugs. Again we
don’t want to paint an unduly
miserable and pessimistic picture,
but these are very serious matters
and they need to be considered
hefore any money is exchanged

for software. For the businessman
it could mean his business crashing
down alongside the programs.
Okay, enough of the horror
stories, time now to take a look at
some constructive action,
Each month when we report on
a particular application area, the
feature will be divided into the
following sections:
Ohjectives
Tasks and volumes
Evaluations
Comparisons
Mew products
Let's look at each of these in turn.,

Obiecti

In this section we shall define the
objectives of the application. We
shall also describe the application
and explain any relationship with
other applications. Failure to be
very  clear about objectives will
lead any investigation to likely
failure

Taking ‘payroll’ as an example,
we might describe the owverall
objective as ‘to pay employees the
amount due on time and to meet
statutory requirements’. Then we
might describe the :_J.}:lpljf_'ul..i.m] as
follows:

1 Capturing information upon
which payment will be based.

2 Using this information to calcu-
late net payment.

3 Maintaining records of payments
to each employee,

4 Producing appropriate docu-
mentation for company, employee
and government records.

Finally, we might define the re-
lationship with other applications
as:  Cinformation  gathering
possibly the product of production
hours recording. The payroll appli-
cation will almost certainly create
“transactions” for the accounting
flinction’'.

Tasks and volumes

In this section we shall
select, say, three packages and
match them against the tasks
to be performed. Staying with
our payroll  example, we
might say something like this;

“Mot only will this give a guide
to three [pa:l;i-:uln: packages, it will
also offer a framework against
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Tasks:

Create emplovee records
Delete (suspend) leavers

Maintain existing records
Build up to gross

Liross 1o netl

Print payslips

payroll

cash analysis

cheques or credit transfers
| bank reconciliation

| Update employvee records
Produce accounting transactions

etc.

Maximum Volume/sizes:
Employee recornds

Record size

==
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|I
|
[
i
|

| —
0000 000"

|

!
» i ..!. ® O

- —

400
180ch

250
A60ch

G0
200¢h

which to measure other packages
of vour choosing."'

Evaluations

In this section we shall again focus
attention on the selected packages.
This part of the feature will be
writtén as a structured narrative,
describing each package in turn.
The main elements are as follows.,
Availability

Documentation

System content

system maintenance

Costs

Hardware required

Support and training

User comments

Availability covers number of
suppliers, their distribution and
whether the product is available
‘off the shelf”,

Documentation: describes the
scope, content and quality of the
manuals and guides supplied.

System content will describe
the programs involved in the pack-
age, their functions and certain
aspects of their operation. For
example, it may be that each pro-
gram, on conclusion, automatically

loads the next in sequence. On the
other hand, there may be a need
for a lot of disc or tape changing
during the operation. We will try
to give a picture of what will be
involved in the day to day running
of the system,

Svstem maintenance. We shall
be interested in whether the
system has been designed to be
changed easily. Examples which
spring to mind are tax rates and
discount terms. We shall also see if
customisation s easy. Some
packages are written with ‘hooks'
to enable customised routines to
he added fairly simply. The
language used is also important
here, Finally. we shall check out
who you have to go to to have
these changes made.

Costs need little explanation.
We shall give the costs for various
versions of the package and, if
applicable, the cost of any main-
tenance agreements,

Hardware required, We shall
describe the different hardware
configurations and relate these to
the volumes which can be handled
by each, We shall also give a guide
to the hardware costs,

26 ARC

Support and (raining. If either
of these areas are neglected, it's
likely that youll end up very dis-
appointed with your new system.
Training should, at the very least,
teach wyou how to operate the
system. Support is the on-going
advice and guidance you will get
from the supplier, It also covers
their response to any problem you
may encounter —a hard ware fault,
a software fault or perhaps an
accident such as over-writing some
important files. We shall assess the
services offered,

User comments. We shall contact
users of each system and summarise
their opinions and experience of
the package.

This section comprises a straight-
forward comparison chart showing
all the packages notified to APC,
for the application in question.
Each will be evaluated against the
criteria discussed in this article.
Because we cannot do an in-depth
analysis of every package, this
information will be based on that
made available by the suppliers.
If the publicity documentation
fails to mention something, we
shall not make assumptions and
the column shall be marked N/A
—not applicable.

New products

Finally, and quite separately to
the above, we shall provide infor-
mation on any packages newly
notified, for application areas

already covered.

We're sure that this structured
aprruach to package evaluation
will help readers in the selection
of their business software. There
gre a lot of pood and reliable
suppliers of these products in the
field, all of whom will give sound
advice, But this series of articles,
as much as anything, chould help
clarify wyour own thoughts on
what can be a rather tricky subject,

i vou would like to tell the
waorld about vour system, be it a
standard package or custom-builr,
then please get in touch — other
people’s successes fand  fatlures)
may offer invaluable information
for husinessmien working in similar
dreas,




The purpose of this article by Rodnay Zaks is o justify the “ves”

The essential deficiency of micro-
computer systems is not at the hardware
level but at the software level. This has
always been the case ever since com-
puters were introduced, and history has
consistently repeated itself every time a
new genération of hardware was intro-
duced. The necessary hardware to
process efficiently a number of business
applications can indeed be purchased for
5,000 te 25,000, However, soltware
is ulll['r slowly becoming available.
Naturally many trade-offs exist in
function of the capabilities one wishes
1o acquire, and these will be studied.

Therefore, the classical applications
of computers in business will first
be reviewed, in order to define the
processing  capabilities  required 1o
achieve specific goals. In order for the
businessman  to make a  reasonable
choice of a computer system, it is
imperative  that he understands  the
trade-offs  between the varous sol-
utions available today as there is no
“best”, The choice can be somewhal
compared to the selection of o new
car or of a new complex machine
in function of a specific intended
application. There is no peneral-pur-
pose choice fit for all applications.

Understanding  the hardware reg-
uired and the hardware available is a
relatively  simple matter. The more
complex and  difficult  problem s
understanding the sofiware capabilit-
jes required. This is where a large
majority of persons purchasing a bus.
iness  system  make mistakes. These
mistakes are generally more costly
than hardware ones, “Typically soft-
ware investment in a system will quickly
become the dominant one,

An  inadequate system will limit
the possible growth of the capabilities
of the system, and possibly of the
business. A transition to a different
system might be costly and disruptive.
For these reasons, the reader is strongly
encouraged to study and understand
the sofiware concepts as well as the
hardware ones that will be presented,

BUSINESS
COMPUTING

For the first time the progress of technology makes it possible
ta enfoy the benefits of a compuier in a small business enviromment

for abont five thousaned deolfars
O i that really true !
e answer is “ves, bt

and ey deseribe the “hut™

Applications of

Computersin

Business

Every business needs primarily 1o
maintain a number of files. The best
known files are: accounts receivable,
accounts pavable, inventory, genera
ledger.  Additional files  which are
usually desirable are: personnel, cus-
tomers  list, mailing list, back-orders
lists, sales list, vendors list, cash situ-
ation, company property, and more.

These lisis are managed cither by
hand (typically by a bookkeeper), or
with the help of electro-mechanical
devices, or by computer, or by a com-
bination of the above.

In addition 1o maintaining files,
every business applies sﬁmciuc pro-
cessing techniques 1o each of them.
For example, a pavroll program will
process the personnel file and pener-
awe payroll reports, as well as print
chegques. A tax program will process
the sales reports and the personnel
fles to produce the required fax re-
ports, A transaction procedure  pro-
ram will manage updates of specific
iles, and changes, or entry, of new
data. A typical example is a new sale:
the transaction program will utilize
the imventory file, supplier file, cus.
tomer file, and perhaps others, It will
update them, and print PEprors.

Similarly an_ incoming  shipment
procedure will handle shipments coming
in and will enter them in the inventory
file, check for back orders, and add
eniries 1o the asccounts pavable list,

Any povment received will update

the accounts receivable list and ihe
cash situation lisi.
In addition to the main programs

a number of additional programs must
be available in order to produce useful
reports, These additional facilities re-
gquired will be described in more detail
in the text following,

It is important to note that the
principle is quite simple:

1- Files must be created and miain-
tained,

2. Programs should be available to
provide the interface between the user
and the files, and supply the required
processing functions,

Unfortunately im a real business
system, this is only part of the pro-
cessing required. In fact, in most bus-
imeszes. the direct maintenance of a
single file is reasonably simple. The
bulk of the processing required is due
to the simultaneous cross-referencing
and automatic updating of multiple |
files.

Let ws look at an example. An
order is received by mail. Tt will be
processed by the transaction manager
program. The sale will be entered in
the sales file for the day. A complex
sequence of evenis now unfolds, As a
result of this entry, the namie of the
customer will be added 1o the cus.
tomers list automatically. In addition
his mame will probably be coded in
function of the purchase he has made
or of the amount of the purchase, or
of his job position. In addition, his
name will be checked for credit in
formation before the order is processed,
Provided the sale is not “vetoed™ by
the credit manager program, the next
step is to honour the order. The sale-
able inventory file will now be checked
for the availability of the items ordered,
In this example three items are ordered:
A, Band C. A and B are in stock. C
1snol,

As a result, an invoice to the cust-
omer is generated, a shipping list and a
back order are penerated. The back
order is added 1o the back order list
In our example, item B is available in
stock. The inventory list is structurned
with a2 special feld which specifled
the re-order level. The re-order level
of ftem B is four. As a further result
of this transaction, a back-order or
re-order  will also be penerated for
item B for a standard quantity of 25
items (the number 25 was S.pm'iﬁ(‘il in
the inventory file). The address of the
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‘THE S100 BUS STOP!

S-100 & 6800 CHASSIS

. 5_'9': CTmONIGE

11 slot backplane, fully card guided. 15 amp power supply, fan, key switch,
bench mount, rack mount, annodised aluminium. 5 edge connectors stan-
dard. S-100 Bench Kit $345. S-100 Rack Kit $306. 6800 Bench Kit $370. 6800

Rack Kit $330. Assembled prices add $100.

ETI 642 S-100 16K STATIC RAM

Features:- 2114 low power static RAM's, 4K addressing, 4K write protect,
bank select, wait state gen., plated through hole, solder resist mask, 300
or 450 nS speed, ETI 642.

Kit $315. Ass. $380. Add $32 for 300 nS.

27082716 EPROM CARD

Features:- holds up to 16 2708 or 2716 (single supply)
EPROMS, on board wait state gen. Unused locations
may be blanked. Plated through holes, solder resist
mask

PRICE:- Kit $115, Ass $155.

EPROM PROGRAMMING CARD

Features:- ability to programmae triple supply 2708's and
single supply 2508, 2716, 2732 etc. Zil. Socket. On board
26V generator. Port driven

Price: Kit $205 Ass. $2855.

Z-80 CPU CARD

Features:- 4 MHz operation, power on jump, wail state
generators, provision for on board 1K EPROM, front
panel socket for reset, and dalta lines etc

Price:- Kit $156. Ass $196.

Z-80 SINGLE BOARD COMPUTER
Features:- 4 MHz operation, 1K static RAM, BK/16K
EPROM, serial/parallel ports, power on jump, timer,
vectored interrupts, software selectable buad rates. With
2716 EPROM. Price: Kit $360 Ass, $440

80 X 24 VIDEO DISPLAY CARD.

Features:- on board Z-80 and CRT 5027 controller chips,
parallel keyboard interface, 2708 driver chip, and 2708
character generator chip,. special effects and extended
character set available

Price: Kit $380 Ass. $450

64 X 16 VIDEO DISPLAY CARD

Features.- memory mapped 1K board, with reverse video
and cursor control. RCA video connector, plated
through holes and solder resist mask

PRICE:- Kit $155. Ass. $180.

FLOPPY DISK CONTROLLER CARD

Features:- single density, mini or full size disk drives with
FD 1771 controller chip, can be interrupt driven, syncs
with CPU in data transfer, Shugart/Remex compatabile
Price: Kit $258 Ass, $308

DD FLOPPY DISK CONTROLLER CARD

Features:- controls mini and full size, single/double
sided single/double density and all combinations of
each. Crystal locked, PLL data recovery, Shugart/Remex
compatible software (CP/M | SDOS) for above control-
lers available

Price: Kit $360 Ass. $420

STANDARD EXTENDER CARD

Features:- double sided f/glass board, numbered test
points reflow soldered

Price:- Kit $33. Ass. $48

WIRE WRAP CARD — pLATED THRU

Features:- double side f/glass board, ground plane and
supply rails run on both sides, 3M type connectlor pat-
terns on top of board, provisions for regulators on all
rails, holes are on .3 pitch, by .1 pitch

Price: Bare board $38.50

6800 PRODUCTS

6800 Extender Board $33. 6800 11-slot backplane $36.
6800 11-slot chassis, rack mount $330. 6800 Extender
Terminator Board, Kit $80. Ass $105.

EPROMS AND RAM CHIPS

2708 450nS guaranteed $12. 2716 450nS single supply
ex-stock $47.50. Hitachi 2114 low power 450nS $7.50.
Hitachi 2114 low power 300nS $8.50.

DISK DRIVES

Shugart SA400 $410. Shugart SAB01 $710. Remex B-inch
double sided §795.

Shugart SAB50 —%$1040

DUAL 8" DRIVE PACKAGE

Features:- contains dual 8" single or double sided disk
drives either Remex or Shugart. Inbuilt power supply,
cooling fan, modular construction, keyswitch, fused on
mains, all aluminium 19" rack mount (10-12" highp
Price:- single sided $1750. Double sided $1950.

EPROM SOFTWARE

1. Z-80 monitor in 2708 EPROM, has 16 functions, three
versions available to drive TTY, TTY/VDU, KBD/VDU
Price $25. 2. ETI 640 video driver EPROM, makes the
memory mapped video card look like a tarminal, has XY
cursor addressing. home clear screen. Price $25.

3. 6.25K Basic interpreter, in seven 2708 EPROMS, has
trig functions, dimensions, command level input ability
EPROM resident at OC000 hex. Price $180.

4. Disk control EPROMS, contain I/O routines to handle
our disk controller with CP/M, 2 EPROM set with second
EPROM containing inbullt video driver and /O routines
for all external devices like printers, terminals etc. Price
Customised version available (/O and relocation) for an
additional charge depending on the programme

DISK SOFTWARE

CP/M version 1.4, customised for our controlier $145
CBASICII $100. Wordmaster, word processing package
$140. TEX writer, letter and text formatter $50. CP/M user
group library (33 vols) at $12 per vol . RAM Diagnos-
tic, reports errors and likely causes $25. Available on 87
and 5-% ' single or double density, Above prices are for
8" disks.

$-100 VO PORT BOARD

DUAL SERIAL /O CARD Features:- dual inde-
pendantly controlled serial ports with TTY and
RS232 outputs and inputs. Nine programmable
parallel ports, crystal controlled baud rates fully
buffered and address decoded. Plated through
holes & solder resist mask.

Price:- Kit $189. Ass. $225.

ELECTRONICS

MELBOURNE
Ph (03) 842-3666

Trading Hours: 10am-6pm Mon to Fri
1096 Doncaster Rd, Doncaster East, Vic 3109
PO Box 19, Doncaster East, 3109. Telex AA37213.
DEALER: Canberra - 81-5011, Sydney - 661-9237.
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UV EPROM ERASER

New product range. Model LEE/T 15W tube, 120
min timer, up to 40 EPROMS will erase in 10/15
mins. Model MEE/T 8W tube 120 min timer, up to
10 EPROMS will erase in 20/30 mins. Model MEE
is same as MEE/T but with no timer. All erasers
are fully assembled and have a safety switch.
LEE/T $105. MEE/T $93.50. MEE $74.

Send 60c in stamps for COMPUTER PRIN rOUT

CATALOGUE for more details.

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST)

DEALER ENQUIRIES WELCOME

Prices and specs. subject to change without notice
All prices lax free, for retall prices add 15 percent.

$-100 EXTENDER/TERMINATOR

EXTENDER TERMINATOR CARD — features:-
true active termination of the bus with inbuilt
extender connector on top of board, fused rails
to extended board. Test points numbered, sol-
der resist, plated through. Price:- Kit $70. Ass.
$90.

bankcard

welcome here

Give name, number, expiry
date and signature for mail
order sales.




vendor is obtained from the wendors
file by using the vendor number as
an index to the list.

This simple sales transaction has
required the use of five files within
our system and of several processing
pr 3. For specific business, il
might even be neceéssa to update,
check, or modify additional files, or

rform additional processing functions.
I should be clear from ﬂﬁs example
that, in order to be truly useful, a
| business system must provide wiay's
to aceess, modify and process cons
veniently a  varety of files. In
addidon it must provide a mechanism
for performing all the required func-
tions sutomatically, not manuvally,

Unfortunately, it will be seen that
the majority of so-called business
systems available today, using micro-
computers, do not perform such a
complete service. They provide usually
gingle file management and do not
putomate  completely  the complete
transaction process. Much has to be
done “'by hand".

Word Processing

“Word processing” refers to comput-
grized ypewriter operalion, where
the user can easily change, modify,
| or format text. 1t requires an “editor”
program, a siandard facility of trad-
| iional computers. The cost of the
processor has become so small that it
can be dedicated to a function such
= word processing so that “stand.
glone” word processors are multiply-
ing. The majority use a Selectric or
| similar typewriter. By contrast, busi-
ness systems offer the option of dis-
plays or multi-terminals.

Using a Business

Computerized
riz

Let us use now an inhouse micro-
computer for a simple transaction,
We will specify the type of program,
and our choices in response to choices
of questions appearing on the screen
of the CRT terminal.

Initially, the system displays 2
“menu’’. A “menu” is simply a mul-
tiple-choice question. The question

| msked by the system is stressed by
one or momre “prompt chamcters
(here, . ."), designed to indicate that
the microcompuier is waiting for an
answer.

P

HELLDH

1AM TOUR COMPUTIE,
WHAT DO YOU WANT 1O DOT
1-GAasIE

T BUEINERY
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UMTEE THE MUMBIE PO ¥ OUR BILDCT 0N

\_ 3

The “business program” has been
wlected. The system should load it

automatically from the dizc. A direc-
tory of options appears again.
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Fig. 2 THE BUSINESS “SUBMENU"

We specily the “accounts receiv-
able™. At this point, the system may
request that o new diskette be inserl-
ed. Let us assume not, and proceed.
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Fig. 3
THE ACCOUNTS RECEIVABLE FILE

We specify a new sale, and the sys-
tem will request all data needed 1o
record the transaction, generate an
involce, and later update all related
fles such as bank, accounts recelv-
able, inventory, customer list. The
dinlogue  becomes now  highly inter-
active with the system requesting all
necessary data,
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Fig. 4 ENTERING A NEW SALE
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The transaction is now completed.

The mode of interaction with the
system should now be clear. The pro-
ip:um asks all necessary questions, en-
orcing a discipline. In addition, we
will see that it should also check the
validity of data being entered (no
gross errors). Finally it should auto-
matically print_invoices, and later up-
date all related fles,

Let us now examine in more detadl
the actual requirements,

Business System
Requirements

The requirements of a business sys-
term will be analysed here in terms of
the essential files that must be main-
:_uln:-u_l and j-!:f Ilh-r c:mu}l‘i'a.l |mE-ues:.1'n

unctions which must rformed.

nts Receivable. i

This s essentially the file which con-
tains a copy of all invoices penerated
by the system. MNaturally the file does
not contain the actual copy, but the
minimum amount of information that
it is possible to store, which allows the
system 10 actually generate a complets
invoice. Typically, it will store the date
of the transaction, the name and address
of the customer, shipment point, sales
information such o3 salesman, how
shipped. when shipped, and specific
details of the items sold. It may not be
necessary to store all the information
which appears in o usual invoice within
this accounts receivable file. 11 a sales
file exists, all this information is stored
there, to be accessed frequently and
processed elficiently.

Efficient information processing by
any n.:mll|llum requires that all ele-
ments within a file be of equal length.
For this reason, all files which are pro-
cessed often, or by complex ?rt‘:glallls,
use fixed length entries or “blocks™.
An accounts receivable file can be
structured 0 that manner.  Fixed
tields can bBe allocated 1o essential
information such as date, name, amount
due, tramsaction or cusiomer code,
invoice number. The presence of the
invoice number allows the user of the
system o access the remainder of this
informatdon in the sales list or in the
involce file. In computer jargon, the
presence of a number used to access
information stored elsewhere s called
a pointer. The invoice number is a
pomnter to the actual invoice. In busi-
m_rwi jargon, this is part of the audit
trial.
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The accounts receivable file must
be distinguished from the accounts
receivable program, The accounts re-
ceivable file is simply the list of
accounts. The advantages or disad
vantages of its format are easy to
evaluate by the business user. A typ-
ical m,ui:cmrnt is that it contain, in
an easily accessible way, all the fields
that the business user requires fre-
quently.

The accounts receivable program
is responsible  for manipulating  this
file, updating it, and generating  the
required report. It must also gener-
ate specialised reports such as the
Eﬁnﬁnﬁ of accounts older than 30,
5, 60 or 90 days (this is called
“aging"). This program can be even
responsible  for generating automat-
ically reminder notices, However, the
remainder  notification  program  may
be a separate program. In this case
the accounts receivable program would
be used for generating a file of over-
due accounts., This file would then
be wsed in turn by the reminder notice
program in order 1o generate person-
alised reminders to all customers listed
in the overdue fle. Whether to sep-
arate functions into individual programs
or integrate them within a single pro-
gram has little impact on the value
of this sytem. It is largely a matter of
programming convenience for the sys.

@ important point is

tem  designer,
that all the facilities be available,

Accounts Payable

The accounts Ig:avublc file is essentially
a list of all bills or invoices received
by the business. Typically, whenever
an “OK to pay” order has been eén-
tered, the accounts payable manager
program will automatically print pay-
ment cheques for the goods received.
I'ypically, the cheque will be printed
either at a specified date, or else at a
programmed date such as thirty davs

Inventory

There is no optimal inventory file, as
inventory information is different de-
lp:end{ng_ on specific business needs.
For this reason, most general purpose
inventories  files will carry a [Erge
number of categories. Not all cate-
%ﬂn:s will be used by the business.
he unavailability of some categories
can be felt to be a drawback by some
users. The availability of oo many
categories on the other hand, means
that a significant amount of space is
wasted in the system. This translates
into a relatively smaller number of
items that may be entered in the in-
ventory. However, with the ever de-
creasing costs of memory, the clear
trade-off now is to provide as many
calegories as possible, for most types of
businesses, even if some of them are
never going to be wsed, 1t should be
remembered that the size of the inven-
tory file is limited by the physical
storage available, such "as the size of
diskleuc_ I

Typical information which may be

1111.'[1.:!3.:1.1 In an inventory file |::!Ir the
following:
CODE - ITEM NOD, - ITEM DES-
lRII'TIﬁN_ ~ STORAGE LOCATION
— NUMBER AVAILABLE — VEN.
DOR NUMBER - FILLING PRICE
PURCHASE PRICE — LAST SALE
DATE — MINIMUM QUANTITY FOR
RE-ORDER,

64 to 128 bytes at a minimum
must be provided for such an entry.
Using such a format, 1800 to 3-!’:%
items may be stored in a diskette.

The mveniu:}y control program must
provide many functions. It must pro-
vide generalised inventory management
facilities:

complete inventory mainienance, in-

cluding automatic uF-.Ia::s of any
a‘:_:lntrgur}' of information within the
ile

= minimum quantity search

selective update
~ activity reports
~ imventory lists in functions of com-

binations of criteria.
~ As a rough indication, a minimal
inventory management, written in
BASIC will require 10K words of
memory (for all practical purposes a
"word” is a "byte" here, in the case
of 8-bit microprocessors), A more
neral program  will easily require
OK or more. Since the central mem-
ory of a microprocessor is never larger
than an overlay technique is
used, so that such large BASIC pro-
grams can be run on a smaller main
memory, An overlay consists in exec-
cuting one part of the program, then
bringing in the memory an additional
part of the program and overwrlting
a nodongerrequired segment of the
previous one which had been installed
in the main memory, and so on. The
complete  BASIC program is  there-
fore never resident in the memory
in one piece, Pieces of it are brought
into the central memory as needed.
Naturally this reduces :TI.E efficiency
of the processing. However, i the over-
lays are cleverly written, the impact
on efficiency is reasonably small.

Update

[t is important to note once more,
that, technically, update on an inven-
tory file can all be performed by hand.
The user ¢an examine the list of items
in the inventory and modify any of the
entries such as the unit cost. However
the real value of the computer system
15 again in automating the updating of
identical information in  man Jléles.
Therefore a  comprehensive Eusincu
system should automatically update the
inventory e, whenever relevant in-
formation is changed somewhere else.
For example, should the unit cost

after receipt of invoice. £ - sules order entry of the product be changed, it should be

prifeein " "gm“r;r':"":iﬁ“ﬁ';‘ g%gg "Ef"éttfﬁ ~ purchase order entry u dalng automatically in the inventory

that the cash balance in the bank sales his!ur{) file as well as in any other file where

account is sufficient 1o cover the automated backorders it mignt reside.

expenditures!) list of quantity, class, cost, vendor, . : :

item no., date of sale Foo be concluded in the wext issue,

crﬂﬂllﬂlﬂﬂ In e micrgcomputer fisld, the Cromemeo System Three and Z-2H Winchester Hard Dise
T I I T A L Syut@rme sland