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Copyright Notce

Il material contained within
Ausiratan Personal Compirter
is protected by the
Commonwealth Copyright Act
1968, No material may be
reproduced in part or whaole
without written consent from
the copyright holders,
APC welcomes all unsolicited
material { writien, photographic
& sllustrative) and, although no
gumranled can ke EZIVEN af 1O 118
sife return, reasonable care and
altention will be exercised,

Guidelines for Contributors
APC welcomes articles of
interest. Don't be Pt afl

if your style of wnting is
“under developed™ true
worth lies in the content,

and shaping features comes
naturally tous! Manuscripts
should not exceed 3,000 words
und authors are nsked to use
triple spaced lines with a wide
left-hand margin; diagrams,
listings andfor photographs
should be Included whereves
possible. Please enclose 2
stamped, self-addressed
envelope if vou would like
yvour article returnied,

Because of the foregoing, it

is necessary 1o add that the
vigws exprossed in articles we
publish are not necessartly those
of Augeralign Personal
Computer. Overall, however,
the magazine will try to
represent 4 balanced, though
independent viewpoint. Finally,
before submitting an article,
please check it through
thoroughly for legibility and
AcCUmcy

Subscription Rates:

Australia 524.00 for 12 ssues,
Mew Zealand $30.00 for 12
issues (surfuce mail). Prices
include postage and packing
Supplies 1o specinlist shops can
be arranged by negotiation
direct with the publishers.
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Beware the
Japanese

Watch for new! computers
from Japan. We just saw an
itemn produced by the
Nippon Electric Company
that combined in a small
keyboard-cabinet a com-
uter with 16Kk RAM,
ficrosoft BASIC, colour
graphics, disc controller,
cassefte interface, and
motor control for $750 US.
Foranother 3750, NEC sells
& calour monitor (that's
mondtior, not TV) which will
handle the high resolution
gphics and an B0 character
isplay
sonsole configuration
can be setin BASIC, and
there are “Motor™
commands to control
external devices through
the connector at the back of
the unit. NEC is not
planning to market this
model abroad, however. [t's
holding back in favour of a
better, cheaper model to be
introduced soon,

Moving Up

B.S. Microcomp has moved
from Burwood to-the bright
lights of 561 Bourke 5t.,
Melboume (4th floor), on
the strength of their
Commodore Microcomputer.
They have the following
dise based software usable on

the Commodore CBM System,

The WordPro 111 word-
processor offers instant
editing, global search and
repluce, document retention
upto 170 iaﬂcs. elc., etc

The COMBIS System can
store 10 sub-réecords in each
record and 650 records per
disc. Info can be extracted
from any combination of
sub-récords and can be
directly used by WordPro 111

Australian designed, the
Ceneral/Creditors/Debtors
Ledger can handle oodles of
Lransactons, produces all
the standard reports and
allows for random enquiries

B.S. Microcomp also salls
pames soltware from

‘'ommodore’s “Arcade”
series. They all include
sound effects for use with a
loudspeaker unit.Aw, Beryl,
It's not the same without
the noises!

Tel. 614 1433. 614 1551

IPS-100

1The Information Processing
System-100 uses a 10 slot
5100 bus forstandardisation
§0 you gan adapt il to
other products. With an

BO8S5 processor board, guad
density dual floppy discs,
32K RAM and two indep-
endent R8-232 /O poris,
it's only 12" wide and can
accommodate up to four
users on uninterrupted time
sharing The Micropolis
operating system, editor,
assembler and extended
BASIC are included. Other
packages are available,

AL 53,750 (tax ex.), if
the IPS- 104 is what you
wani contact Microprocessor
Applications, Maskell's
Hill Road, Selby, Vic.,

Tel. (03) 754 5108 or
AH. 211 B484

Micro
Conference

The National Microcomputer
Conference on Personal
Computing in the kiwncs
will be held at the ANU

in Canberra, Running over
three days, July 9th to 1 1th
there will be four sessions

a day on varous topics ol
software, programming

and hardware.

Reglstration fee s $25.00,

Information from

MICSIG - Canberra,

.0, Box 446,

Canberra City, A.C.T. 2601].

Relieves
Headaches

Disc drive head cleaners for
the TRS 80 und the Apple
I1 are available from
Computerware. In the form
of a convenient mind diskette,
they are reusable and come
with an automating program
I'he head cleaner allows
mare reliable dise drive
operation and will save you
the cost of conventiona
head cleaning maintenance,
A clesning solution is
included in the price of 520,

Local Suppliers

For those in the Camden
Campbelltown area who
don’t want to journey to the
Big Smoke for their software
requirements, Seahorse
Computer Services are just
a local phone call away,
They are agents for
Commodore business
machines and home

computers and supply the
full range of Commodore
software and peripherals.
Software is also held for
Apple, Pet, TRS 80, and
Sorcerer; and Lifeboat
Associate's professional
software can be bought
formatted to your needs.
Thev have a mail order
service and a comprehensive
catalogue which is available
from Seahorse Comptiter
Services, P.O. Box 47,
Camden; Tel.(046) 366 131,

Apple Change

of Heart

The heart of the Apple 1l
compuier has been trans-
planted — an astonishing bit
of surgery that has drastically
changed i1s character, The
stzncf‘ard Apple Il com-
puter uses the 6502 micro
and therefore cannot run
any of the software available
to users of svstems with
280 or 8080 micros (which
have standard CP/M
upczuungﬁvﬂcrns;. This gap
in the :‘-.pdpjl:'s abilities has
E;nmptc one of the two
st-known suppliers of
cﬁmrutcr control software

Microsoft - to produce
4 card which gives the Apple
I1 a ZB0 processor.

This unexpected grafting
allows the Apple 1l to run
the piece of software

roduced by the other best

nown systems software
company — Digital Research

thatis, the CP/M operating
svstems. The cost of the
new processor board and two
diskettes (with the CP/M
software) is $349,

Microsoft BASIC,
included in the package
price;’has all the featuresnot
found in Applesoft, plus
exclusive new features added
to take advantage of the
Apple ll"s special capabilities.”

And adding the Z80
software card doesn't stop
the Apple being an Apple
“It allows you to use either
the 6502 or the Z80 proc
ess0r 'Wi'l]\.'hE'-'Er 15 nee dtl.j
torun a particular program,’
says Microsoft, “and
switching between the
W0 PIOCEssOrs is as easy a5
typing in a particulas
command. All the features
that you love about yvour
Ap%te stay intact.”

he only cuveat is that
pru:ﬁms and data generated
on the Apple in CF/M are
not transferable to the
nomnal Apple. It's either
one or the other . . . never
both

A




Hard Disc

D.D. Webster Electronics
have introduced hard disc
versions of the Spectrum [1
These new [ree-standing
machines are available singly
as o hard disc 10 or 20 M/B
unit, or INCOrporaung ;1!‘?'
af the Spectrum I1's single
or double floppy disc
minicomputers, Three of
these machines are already
in use in Victoria.

Prices range from 516,077
for n 32K Spectrum Il £10
without floppies, to 523,195
for a 64K Spectrum 11 D20
using a 20 Eti B storape disc
with a L!n_.:ilbic-z-:jtlrd double
density floppy disc storin
2.52 ﬁ.l'ﬂ'spnflr! line :

Contact D.D. Webster
Electronics Pty. Ltd, at
|7 Malvern St, Bavswater,
Vic, Tel. {(03) 729 Bddad

Double Dutch

ADE have a new two-headed
bidirectional character
rinter called the Qume
winTrack, So you ¢an now
have a word processor
which prints text in Swahili,
to use their example, or

Dutch, to use ours (just
dying to use that heading),
while simultaneously printing
out an English transiation.

Y ou can print in many
colours. Y ou can serap
hand insertion of special
characiers

All this and more, with
the TwinTrack which was
designed to solve complicated
printing problems. [t uses
two independently operating
daisy wheel anr‘i:-:;a:?*.

This allows for 192 on-line
characters, with anv com-
bination of type fonls.

With two different
wheels and a total of 192
characters, the printer is
capable of up to 43 charact
ers per second, Two
identical wheels can generate
up to 75 characters per
second, with a usable print
width of up to 26.3 inches.

Ten- or twelve-pitch or
proportional spacing daisy
wheels can be used. For
the standard width of 15.3
inches, 183 columns of 12
characters per inch are
possible. Using maximum
width, 264 columns of ten
characters per inch, or 315
columns at twelve characters
per inch are possible.

SOFTWARE

AUSTRALIA'S MOST
COMPREHENSIVE
CATALOGUE

SEAHORSE
supplies more than
470 programmes from:

MUSE / PROGRAMMA / MICROSOFT
MICROSENSE / LIFEBOAT
GEMSOFT
for the
APPLE
CBM ‘PET’

TRS-80
SORCERER
$1.00 inc. p & p refundable with order

SEAHORSE COMPUTER SERVICES
P.O. Box 47, Camden, N.S.W, 2570
Old S. Rd. Razorback, N.S.W.
Telephone: (046) 366 131

30, il you have an

African connection, or need

multicolour printing or text
involving algebraic symbols,

subscripts, superscripts, etc.,

contact Anderson Digital

Le}m ment Pty. Ltd.,
P.O,

box 322 Mt Waverley,

Tel. (03) 543 2077; ar
Box 341, Pennant Hills,
N.S.W. Tel. (02) 848 B533.

More from
ADE

ADE also have a new family
0l ]:lnlt'm systems — the
CPS 14/15. They offer four
pen plotting under program
control and will produce
four colour drawings on
paper, mylar or vellum.

We are told that the
digital plotters are designed
to provide “draftsman like™
quality, in a vanety ol
applications

[he CPS 14 and 15
systems have up to 172
firmware generated symbols,
circular buffer memory,
and protocol for detection
H."'l.j correction of errars,

A thumb wheel selector
gives scalingup to nine times
the orginal size.

Contact as above

ADE

-
yet again
"ou've got to hand it to
them — they won't be going
broke from lack of pu"rr
ADE have also recently
announced the intreducton
of 80 and 300 megabyte
disc subsystams to suit any
DEC PDP-11 system as well
as Data General, Nova and
Eclipse minicomputers
hese subsystems will
enable any of the above
COMPRILars 10 access up o
1.2 killion bytes of on-line
storage in a single config-
uration. With the use ol
CARDS (Continuous accass
reliable disc storage) svstems
ADE can extend storage
capabilities 1o a maximum

of **2.4 billion bytes of on-line

storage” . .-'ln!::l_l.:l_:' 1o fous
CPL"s can be intariaced to

a common drive through the

use of CARDS.

The 80 M/B subsystem
will sell for about $25,000
and the 300M/B for about
540,000,

You know where they
can be contacted.

'New at GFS

| GFS Electronic lmports,
| agents for South West

Technical Products Cor-
poration (SWTPC), have

icity.

announced the release of
two products to supplement
their range ol H‘-'r"l'i’{l_';'
Motorola 6809 based micro
computer systems.

Firstly, 2 new Central
Processor, the Mode] 5/09,
features a Motorola 6809
microprocessor, and s
supplied with 128K of
dynamic RAM which s
easily expanded to 768 K

It u.qlf gupport up to
eight 1/O ports, programm-
able for baud rates up to
38,400, Both multiuser
and multitasking/multiuser
operating systéms are
available, with Pascal,
BASIC, extended business
BASIC, assembler, texi-
a¢ditor, text processor, sort-
merge, plus a range ol
business software,

The price of the 5/09
is $62,000 (incl. sales tax).

The other newie from
SWTPC is the Model CDS-1
“Winchester” technology
hard disc drive unit, with a
capacity of 16 M/B, for
S8.200. Sounds like a
weapon! o

oth available from GFS
Electronic Imporls,
15 McKeon Rd., Mitcham,
Vie., Tel. (03) 873 3939,

Lisp for the
Big Question

The words *Artificial
Intelligence™ are equated in
too many minds with some
vague picture of o lunatic
sclentist irying Lo create 4
computer that lives

A man called Azron
Sloman describes the actual
benefits of artificial intelli
ence much more accurately.
n a grotesque summary ol
his superb book “The
Computer Revolution in
Philosophy™ it could be said
that Sloman has found a
real use for both philosophy
and artificial J;‘.‘.l:ﬁlgc:llc-: by
observing how well they
solve the limitations of each.
In particular, he accuses
p':ujusuph:. of building
theories without the barest
models of Mind to test them
on. By testing concepts
of Mind in artificial intelli-
gerice one can guickly find
out if it ls possible 1o create
a set of rules that express
the concepts; and from that,
whether '.ﬁu rules (simulated
on @ computer) actually
produce “behaviour™ that
parallels observable intell-
izent behaviour.

All this is by way of
saying that the lauguoge
Lisp, used by artificia
intelligence reseurchers, is




eventually going 1o be the
sort of tool that enables
someone to define “'sense
of humour™ accurately,
and freeing philosophers
from protesting that, sure,
they're concerned with

the problems of real life
like, what do we mean by
“real” and what is an
empirical dafinition of
“life"? (with acknow-
ledgements to The Hitch
Hiker's Guide to the Galaxy
And Lisp is now available
from Microsoft, together
with another product
written by Lhe Soll
Warehouse, for micros

“'.1'.' 'E"'_'l.".'._-:f;ﬂ {4 L..lI;J;.'J.
muLisp {microlisp) and
costs $200, to run undes
CP/M e other package
is 8 maths package, musatl
at $250.

The muLisp package
“offers all of Lisp's unique
programming festures,”
S2Y'S Micresoft: “including
83 Lisp functions, lexibl
program control structures
and infinite precision
integer arithmetic in any
desired radix from base 2
(binarv) to base 36,
Denlers, coniact Microsoft
on (206} 455 ROE0in the
LSA

In Australia, LISP is
avuilable for the Cromemco
system. At 8295 for either
i 5" or 8" diskette, docum
entation includes a detziled
manual and n copy of

ficial Intelligence
Programming”. From
Informative Systems,
3 Bank 5t 5th. Melboumne
Tel. (03) 690 2284

Beatitude

The heart warms to a
company which can provide
clear pictures and polite
correspondence. MicroPro
Design have advised us of o
new product — the California
DC range of switching
regulated power supplies.
The [.I{1 series af apen
{rame supplies provide size
and weight savings over
linear, senes regulated
supplieg, we are told. They
provide power for floppies,
lape dnves, memories and
microprocessors, and include
verstons with up to four
independent putput voltages,
If their machines are as
efficient as their ph..:..
graphers and reps, theyre
onto & winner. Enquiries to
MicroPro Design,

P.O, Box 153, Nth, Sydney,

Tel. (023438 1220

Hop on the
TRS-80 bus

When Tandy launched its

r; ckaged microsystem, every-
vody pointed out that it
wollld never have the bemefit
of being a standard add-on
bus machine, like Altair, and
that the job of ex panding it
would, therefore, be costly.
Ingenuity will always find o
way to prove these predic-
tions wrong In New Jemsey,
a company called K .rtmann-
Lang is refeasing add-on-hard
ware for the TRS-80, by the
devious imethod of using the
official connector socket al
the back of the computer,
and expanding it to what

Hartmann calls the STD bus
a 36 pin 5-bit bus supported
by "}J:h.l']\:‘.'. Lroim Nume rous
manufacturers™.
Hartmann-Lang now lias
available the following
products for the TRS 80/STD
bus: the bus interface, 2 6
slot STD bus mother board,
2 16 channel ten and twelve
bit analog to digital con
verter board, a four channe]
1 2-bit digital to analog
board, an eight channel reed
relay autput board, an eight
channe] triae board — useful
for varying the speed of
glectric motors or the inten-
sity of lights — plus a ranpe
of memory boards, input out-
pul ports, and printer inter-
[aces
Software available includes
an intriguing emulator of the
6502 which, if it works,
will allow the TRS-80 to run
any progmm written for the
Kim or PET family in
machine code, There iz also
a collection of operating
utilities, to make loading
information {rom cassette
easier, and to help with
machine code programming.

For the freaky, there is 8
monitor program
BASIC — which “makes an
interesting case study in
interaction belween machine
code and BASIC™, comments
the company. At least it isn't
claimed to be anv kind of
useful breakthrough

From the
Horses Mouth

Mr Gower Smith of
Computerland, whose family
have a Romny Stud in NZ,
informs us that the set of
programs called the Stud
]!u.l-ln;, can be of great
benefit to livestock
breeders. Using an Apple 1l
micto, the programs have
been developed to handle
selection and breeding
requirements (n Australian
conditions

That lasr one was
tempring but Mr Smich is
too rice to be cruel ro. So
we Ul legve EWE to flex vour
RAMS, read past the BULL
and HEIFER nice month!'

written in

Cromemco

Tamamaw's Compuiers Taday

INFORMATIVE SYSTEMS Pty Ltd

Systarm gtand alone

nafd Ac f10reie

CFM
alsa provides
praohics

handling
and of courss, Pasca

many syeteme  throughout Austrells
malntenances, SUDDArt and wsar training

Specialist in profedsional microcomputens and high parformance compuisr AUDDOT prOSUSIA
3 Bank Street, South Melbourns, Vic 3208

Sydnay

In the micrecomputer fisld, the Cromemco System Three and Z-2H Winchester Hard Dise
] : 1 the ranga of faatures and cepabilities offered. Thess pysimme pre Basecd
on the Z-BOA chip, and heve from 14 mboyies of disketts starage, and from 10-B0 mbyies of
cambines with the widest range of softwaers available in the industry, Including
Mulfi-ussr, Multl tesk ing operation

The computérs have @ largs 5100 motharbosrg snd theé ocperating sysem is a Supersar of
thus allowing & wide range of non-cromemco hardewpre gnd softwarn o e e
"IJI-H:I|1'lr_1II||._-I nidirance

This

some of thew features Inelude high rasolution calaur

Epram programmans, remotae terminal emuletion, aAd card raader .'q:g-rn.-_-“
Cramamco Baio, svailpbie in I6, 16K, and 32K strueturod) K5 M witRla AL

and |odesl for teaching purposes because of I1's dynsmic error WARRING &N antry

4 Taat, affiglant

ang sasy Tile

Crom#mco Fartran I¥ and Cobol nre Baual In power 1o thoss faund an malnframes
, C, and other high lovel languasges are also avallabie

Informative Systems, Cromemca’s authorised centre for sales end service have lnetalled
Dacked by Cromermco trained techinical staff offaring

(02) 880 2161

Telephone (03) 690 2284 Telex 30458 INBYST
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CROMEMCO

For some time now gravone with a hulky wallet and a strong frien

cowld walk into one af several shops and emerge with

marker microcampiiter Cromemen's Svsrem Three A

machine running purchased software the Svstem 1

appropriate than some of (s more compact fiss exp

the top of the
¥l '-‘||l£|'! L.. .'I" X
hiree i less

WSV difer

natives But for someone lookine for g mticrocommpiiter. the Svsrem

Fhree is a thoroughly professional machine. Ther
girnmnic ky abowur the hardware or the software, i

solic and based on the S100 bus; the operating sys

Is notiting
frar wiare 1S

ferm 158 e

exrensive than CPIM but will run most CPIM svsiem software
The supporting software is reliable, comprehensive and wel
documented.,

m.-uunqu - -.--d-|-

0 T o MR TR

thing can be reached with com

Hﬂrdwal‘e case lll'u‘ machine th .l 5} II

time I'm sure that this wi
by the emiptiness of the
the size of the power supply

one large, heavy box (all-up weight
around 35 kg). To open it up one
simply  presses a button  and the s Z-80A CP1
front swings open. Immediately wvis- 3 with C in Amenec

The Svstem Three is contained ir
|

15 Cromemen’

ihle are the ¢ard cage, the two drive It has power-on jump circwitry S0
k
glid forward, every card is complel
5

and the power supply; with the cape that it can force an automane jump

tely to 1 of 16 memory location L he
accessible. The hardware layvout has  clock can be set to 2 or 4 MHz (set at
been carefully designed so that eveny 4 on the System Three) 1

Wait State generator allowing use with
slow memony

The memory « fou o
i RAM cards

emco 16K nic
They can operate al L o IMIH 2 A
Bank Select feature allows memon
to be organised into up to 8 bank:
of 64K, selected by software. |
Cromemeo  also produce 8 memon
card called the 64KZ, which can be

d with their Extended Bank Select
feature and exiernal motherboard to
expand the memory to 4 megabytes




The disc controller card is Crom-
gmco's Model 4FDC which interfaces
with both mini and full size ﬂuq}w
discs. The card contains a seral 1/O
BS232 pont with softwareselectable
baud rates (from 110 to 76.800).
After poweringup one hits the retum
key a few times so that the System
Three can set the baud rate, Also on the
card is a 1K, 2708 PROM with system
software and several switches ~far
both enabling and disabling initial-
Isation of discs and for booting speciic
software, .

The disc drives are Persci’s model
2998, The discs are in 1BM 3740
Diskette Format. Data czjlaci?' of 0.3
megabyte per disc, located on 77 tracks
Reading and writing transfer rate is
250 kilobits per second. i

For the Benchtest, a Centronics
779 printer came connected to 4 Crom.
emco PRI paralle]l printer interface
board, This board provides two parallel
interfoces for simuﬁnnmus operation of
u dot matrix printer and daisywheel
prnter.

Overall, | found the hardware well
designed and substsntinl. For the two
weeks that | had the system at no time
did it show any sign of distress

System Software

There are two upﬂraﬂngr sysiems
supplied with the System Three, Or
owering-up, first of ull the Resident
?)[':k Operating  System (RDOS) s
booted in, Located in 1K of ROM
on the dise controller card, RDOS
contains a rather primitive monitor
with fourteen commands (for reading,
writing and d!sg!n}ring datn on dises and
in memory). More importantly, RDOS
contains @ hootstrap loader for the
Cromemco Disk Operating System
g‘mm. if you dop't want to use
DOS, there is a switch on the disc
controller board that can be flipped
so that CDOS will automatically hoot
in on poweringup. Additonally, if
a System Three is going to be used by
an untrained operator, there is also,
when powering-up, a facility to enter
directly into an application program.

CDOS will ::&ﬂp&ar familiar to CP/M
users because although it's written in
Z80 machine code (instead of CP/M's
BOBO code) by Cromemeo, they use the
CPM data structures and user inter-
face under licence from Digital Res-
earch. Cromemco claim that most
CP/M  programs will run under CDOS
but that programs developed under
CDOS probably won't run  under
CPM. 1 assume they are referring
to system programs such as compilers
and interpreters and not BASIC pro-
grams, since Microsoft Extended BASIC
and Cromemco Extended BASIC have
incompatibilities.

Under CDOS, both main memory
and disc memory are divided into two
parts . . . one for the operating system,
the other for the user. CDOS takes
up the lowest 256 words, the highest Bk
of RAM and the first two tracks of o
system dise. When booting in CDOS
the system locks on drive A. This is
in fact the default drive and the system
prompts with ‘A’. A user can maove 1o
another drive by specifying it (B, C,
or I3} and CDOS then prompis with the
appropriate  letter. Any command
typed in response to the prompt is
intq.?:xrcts:d by a svstem program called
CONsole and PROCessor. If it is
an intemal function (part of CI{IS),
a utility or wser COMmand file name.
then the command is executed, Other-
wise the message, “program not found™
is displayed, followed by CDOS prompt.

In any compuiler system there
are tasks “that users need to execute
regularly in order to keep the system
running smoothly. As is common
practice, Cromemco provides a set of
utility programs for some of these tasks.

Unlike the intrinsic commands, run-
ning a utility program takes up user
space, as do user written COMmand
files. The language translators (BASIC,
CQOBOL, H'.'Rth.-iN and Macro Assem-
bler) are also supplied as COMmand
disc files and therefore sccessed by
typing the appropriate name.

The feature that Cromemco ap]pcar
most prond of (and which they believe
makes CDOS superior to CP/M) is the
power of their system calls, These are
instructions which are passed directly
from program to CDOS without any
modification from the language trans-
lator. They are designed to handle 1/O
to and from specific peripherals, load
subroutines from o lbrary (such as
multiplication and division), etc. CDOS
has 151 of these making it possible to
transfer programs to o ‘wide varety
of Cllﬂg’ configurations;  unfortun-
ately this makes it more difficult
to run the same programs under other
operating systems.

The major design foult (which it
shares with CP/M) concerns the alloca-
tion and deallocation of file space.
When a file is ERAsed, no file rearrange-
ment occurs and therefore space on a
dise becomes incrensingly fragmented.
If records are not com qu:ﬁ' filled,
the “holes” in the records will not be

empty but rather contain whatever
was previougly on the disc. Also disc
space is allocated in 1K “clusters'

g0 that a 13 byte dotafile takes up 1K

Overall, 1 found CDOS easy fo
use, if a little intolerant (ERASE
AFILE produces the message “pro-

m not found™ since one must enter
:RA AFILE). However, for people
familiar with CP/M or DEC soltware,
it should cause few difficulties. In

fact, | inserted a CP/M dise in Drive B,
read its directory, transferred a COM.
mand file onto (CDOS) disc A and
then executed this program, without
experiencing any problems. Even so,
I'm not convinced that Cromemco
made the nght decision when they
decided to bypass the industry stun-
dard CP/M. It means thal users are
fur mote dependant on Cromemco
for software, althowgh, from what
I've seen, their stimdard is high. On
the other hand, by writing their own
operating ?swm. ‘romemco have fully
utilized the Z80 processor, while
retaining CP/M compatibility

Text Editor

| found the text editor comprehensive,
although awkward to handle. [t can be
used to create, edit and save text on
program files, The list of single letter
commands that are available {5 im-
pressive — in fact, only the letter M
15 not a command. ere are line,
character and word oneéntated com-
mands, as well &5 several commands
for moving fext berween buffer and
disc. There is a macro facility for
sequences of commands that are needed
repeatedly as well as conditional com-
mands that allow the user to execute
part or all of a macro.

Although quite powerful, T have
certainly come across more conven-
ient editors, When used as a character
or word orientated editor the position
of the curmor is crucial . . . and yet
there is no method for seeing it

Cromemeco have 8 screen orens
tated editor that bears a remarkable
resemblance to the American UCSD
screen  editor, used In ome of their
expensive VDL,

BASIC

The most significant fact about Crom-
emco’s 16K Extended BASIC is that
it was not wrtten by Microsoft. As
system Fm rammers can only pet so |
many facilities into a gven size |
memory, this means that some of
Cromemco's unique features preclude
their BASIC from having all of Micro-
soft’s capabilities. The two most
outstanding features missing are var-
iable names longer than two charac-
ters gnd IF . . THEN .. ELSE. These
omissions alone should ensure that
Microsoft BASIC progrmms will need
line by line revision before they can
be executed on a System Three.




Having pointed out that this isn't
the best BASIC for running “off the
shel™ software, it's still worth looking
at the language itself. The lack of IF. .
THEN, . ELSE, . and decent size war-
iable names make it quite difficult
to produce readable programs. On a
more positive note, one of the frst
things 1 noticed was the speed with
which BASIC programs executed and
also the accuracy of data.

The sipccd is partially due to the
nature of the interpreter itself. Rather
than using a pure interpreter as do
most microcomputers, after entry, each
line is tranglated into machine code
If a ine cannot be translated, an eérror
message with a § under the offending
characters - appears.  The advantages
of separating translation from execution
are several. Fiestly, [t iy faster to exe-
cute a program in machine code than in
BASIC. Secondly, a program is more
likely to run because at least there are
no syntax errors,  And thirdly, it
takes up less gspace and hence can he
transferred to and from the disc more
rapidly. Since a machine code pr
cannol be edited with the text editor
and users may want to edit long BASIC
pm%s:lm. Cromemeo offers two ways
of filing BASIC programs on disc —
SAVE-LOAD for machine code and
LIST-ENTER for ASCII BASIC listings.
When listing a program the system
produces a reconstruction from machine
code which is unlikely to be spaced as
originally entered (FOR-NE loops
are indented one space; everything
else is left-justified).

The other unusual feature, which

accounts for the accuracy as well
as influencing speed, is the method
of representing numbers. The user

can specify if numbers are to be held
a8 14 digt (8 byte) or 6 digit (4 byte)
reals or as integers (2 bytes). When
running Benchmark 7 — using integers

it took 73% of the time needed for
short reals, showing the kind of savings
that are achlevable if reals are not
essential  In  processing.  Reals are
represented in  BCD format, fully
utilizing the Z80's BCD Instructions
This allows the System Three to exe
cute BASIC programs [foster than
less accurate machines.  Unfortun-
ately mathematical functions are siow
in BCD, although they are usually
accurate. (BM.8, which tests them,
shows it also doesn't help to tum
numbers into short form).

The list of reserved words in the
BASIC Box indicates most of the
strengths and weaknesses of Crom-
emco's Extended BASIC. In particular
I noted the following features;

l. TRACE and NTRACE for

-::H:-I:rugﬁin%i
2. RENUMBER lenves ggs in the
numbering if lines have been deleted.

are

initialization

3, The instructions are
used to get numbers and angles
into their most suitable form.

4, CON continues execution after stop.

5. For files (both sequential and ran-
dom) PRINT and INPUT are ASCII,
PUT and GET are machine code

QI

6. BINs rform  logical
on 16 bit operands.

7. FRA gives the fractional part of a
number.

8. NO ECHO can be used to prevent
user's input from appearing on the
screen (passwords).

9. ESC is used to break into an exe-
cuting program and retum to the
BASIU system. NO ESC allows the

rogrammer to disable ESC.

[0UN ERROR ullows a programmer
to trap non fatal errors.

| think from the list of reserved
words it can be seen that Cromemco
16K Extendad BASIC (which actually
takes up 19K) is quite powerful. |
preferred the Multi User BASIC which

operations

was 16K Extended BASIC without
machine level instructions, plus 31
charpcter variable names, IF . . THEN

DO. . ELSE. . END. 0 and COMMON,
Multi user BASIC also now has a Mult
tasking facility.

Benchmark

| timed the Benchmark programs in
the modes that would be appropriate
for execution. . . and then applied
some new tests to evaluate the disc
file accessing facilities. All the files
in these tests are 100 record files with
256 character records, These sizes have
been chosen, not enly becauss they
are realistic, but also because they are
large enough to allow for the significant
improvements in access tmes which
new technology promises.

Disc Tests

Create “Datafile™, open it,
close 1t

Using a FOR-REXT loop, put
256 *A’s into AS create
“dajafile”, open if, using a
FOR-NEXT ﬁnp write AS
E'Ul records & to 99, close the
ile.

As test 2 but writing the
records to the Ffle starting
with the last record, that is
the FOR-NEXT loop’s step
i5-1.

Open “Datafile”™ using a FOR-
NEXT loop, read each record

Test |

Test 2

Test 3

Test 4

out of the file, close the file.
As test 4 but reading from the
file starting with the last
record.

Test 3 and Test 5 mre designed Lo
avaluate the “directness”™ of the file's
random access facilities.

Test 5

Disc Test 1 2.9 Disc Test 4 25
[Mse Test 2 1154 Disc Test 5 404
Disc Test3 1154

Other
Languages

Besides the Extended and Structured
BASIC interpreters, Cromemeo supply
a ZB0 Macro Assembler and FORTRAN,
COBOL. PASCAL, ALGOL, RGP2,
LISP, RATFOR and PILOT com-
pilers. All come with comprehensive
de-bugging packages. A program can
be saved in machine code form as a
COMmand file and executed just by
typing its namae.

The compilers and assembler give
the Elystem Three great fexibility.
| would be surprised, though, if they

t used anything like as often as
the ]mwerﬁﬂ. ngt, easy-to-handle
BASIC.

L
Business

Potential

How one judlp:s a business system
depends on the use that’s intended
for it. If what is wanted is a hlack
box that will run ready made packages,

there are certainly cheaper, more
compauct micmcmnpui:rs an the
market. . . eg.Tandy’s TRSBO or the
Apple II. Also, although Cromemco

say that software produced under the
CP/M_operating system will run on
the System Three, their BASIC is
:ufﬁciﬂud],,:. different from the industry
standard Microsoft Extended BASIC

that packages produced to run in this
BASIC under CP/M will need custom-
izing.

~If on the other hand, the intention
5 10 use a microcomputer for a varety
of tasks %ﬂlat include a substantial
amount of development waork) it is
difficult to fault the System Three. The




documentation is comprehensive and
clearly written; most of the available
software s accessible to both the
novice who iz prepared to devote some
time as well as 10 the more experenced
user, There is a wide selection of soft-
ware enabling development of good
business programs. 1ese include a
COBOL compiler, a FORTRAN cont-
pller with file hnudlingB facilities, (a
powerful, fast Extended BASIC intemp-
reter, a Structured BASIC interpreter,

& macro assembler and a comprehensive

text editor.

I was also given documentation for
the following packages designed to be
used in a business environment: Data
Base Manugement Svstem, Text For-
matter, Multi-User BASIC, and several
general business packages. The DBMS
s sn indexed sequential filing system
that can be utilized without any pro-

amming knowledge. By following
the manual, users can create a file,
examine und alter the layoul of its
fields, enter mew data, sort on multiple
kevs, display, insert, delete snd query
records and print out mailing labels.
In addition, the files created by the
DBMS can be accessed in BASIC,

The Text Formatter appears to be a
comprehendve Word Processing System.
Unfortunately it is not memory ma&ped
s0 it Is not a8 ecnsy to use o8 those
systems now on the market with screen
editing.  Although available, 1 was
unable to evaluate the Multi-User
BASIC; the system 1 had was not
configured for it. From the docu-
mentation, it seems that if several
users need to sccess the discs simuli-
aneously, due to the protection sysiem
(that is designed to prevent users from
corrupting each others I'Hc? they would

d it painfully slow. If Mult User
BASIC is going to be used for develop-
meni work, rather than file accessing,
it probably has a reasonable response
time and it definitely has a verv power-
ful instruction set.

Moving on to the hardware, the
large box with places for four disc
drives and twenty one S100 boards
(the industry hardware standard) means
that the System Three can be easily
expanded without the added expense
of boxes, cables and !Juwc: supplies.
The discs are double sided single den-
sity and therefore only two drives
are needed to put 1 Megabyte on line.
If 2M are not sufficlent, Cromemco
provide the HDD — an add-on system
which offers one or two 11 Megabyie
Winchester Discs. If the thnu%ht of a
Systern Three sitting on top of a desk
is unuppcalin% o custom desk will
soon be available to suggnrt it, more
reasonably, a standard 19" rack mount-
ing will do the job.

In conclusion, for a business that
wants 1 microcomputer in order
to develop and run programs, the
Cromemco System Three has much to
recommend it. Firstly, it is available,
by which T mean vou can actually go
into a shop and walk out with the
hardware and software described;
secondly it is an extromely expanduable
system and the add-ons are also easily
available;  thirdly Cromemco is a
financially secure company and there-
fore there is no reason why they
shouldn’t continue to produce quality
hardware and software.

Educational

How one judges a microcomputer
as an educational machine depends on
the functions it has to_perform, The
design of the System Three with its
substantial box to cope with expansion,
could be either desirable or undesirable.
If you want something to move ecasily
from rmoom Lo TOOITL 1ETH i) ﬁ:lT i
smaller system. If, on the other hand
youll want to be plugging in all sorts
of unusual boards, then the System
Three is ideal; it has {ourteen free
5100 slots.

The software also has its pros and
cons. On one hand there are the nine
languzge translators available, so one
isn't locked into BASIC. And, for
teaching plu_:u ing, their new
Structured BASIC is an improvement
over Extended BASIC. On the other
hand, the System Three s not software
compatible with the Apple Il . . .
which seems to be a popular educational

machine, To compensate for this
deficiency, fourteen diskettes are avail-
able erch concentrating on aspecls

of secondary education.

I'm not convinced that any B bit
micro with floppy discs can adequately
stund simultancous use. But a Systein
Three with Winchester Discs should
make a multi user system thal can be
compared with mini multi-user BASIC
systems,

The Systern Three seems to be
extremely robust im both hardware
and software.  Although too lar
to be carted around it's a reasonable
choice for an institution that wants
a mini but can't afford it. Sewveral
Cromemcos would probably be cheaper,
more flexible and relisble than a single,
larger machine.

Home and
Games

This section of the Benchtest becomes
more or less redundant, Even though
Cromemco offer joysticks, they have
not made any serious attempt to prod-
uce & hobby machine.

Documentation

Along with the System Three, printer
and VDU, | was supplied with seven-
teen manuals.,  That included nine
language manuals (Extended BASIC,
Structured BASIC, PASCAL, ALGOL,
PILOT, COBOL, FORTRAN, Trace
Simulator for the Macro Assembler and
Mult User BASIC), two fext orien-
tated manuals for editing and word

processing, two operating system man-
pals (for the CPU board, the memory
boards, printer interfaces, the disc

gontroller and two on the disc drives)
a graphics manual and a Data Base
Management Systems manual. No one
could accuse Cromemco of skimping
on documentation!

Unless perhaps the sheer wvolume
of paper proves rather too daunting,
n novice could leam p foir amount
about computers and programming
from reading them. In particular,
the manuals gimed at the new user
(16K Extended BASIC, DBMS and
Text Formatter) explain at some length
the underying theory ot the sofi.
ware in question. The DBMS manual
explains how files are organised, while
tI]'Lu BASIC m]anua! has unﬂ:nlrcducmr};
chapter on lungunges, the lypes o
pmglems that can Eﬁe solved h}'_rﬁm—
grams and how the Sysiem rec
responds to a BASIC pro . This
manupl also includez a piussury of
general computer terms.

For the more experenced user,
these details can be usilL skipped
over because the manuals have com-
prehensive tables of contents, indices,
appendices and user guides. The intro-
uctions also indicate for whom each
chapter is aimed. In the programmin
and text manuals, each instruction an
datz type is clearly defined and pro-
vided with examples, There are also
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ample programs and text that describes
a variety of features in a realistic con-
1ext.

You can gather that | was most im-
pressed with the overall standard of
documentation. It's clearly written,
well organised and informative.

Expandability

The System Three is designed with
expansion in mind, The computer
| was lent had 14 empty S100 slots
in its back-plane. The disc-controller
can be used with up to 4 drves (5%
or 8 inch) and there is both the loca
tion and power available for the addit-
ional two drives. Regretfully, the discs
must be single-sided, sinﬂe—dr}nsity.
In addition, two 11M-Byte Winchester
discs, with their controller, can be hung
on a System Three. There are 10 places
for ]pcrjphzral sockets (VDU's, printers
ete.).

Conclusion

The impression that the System Three

ves is that it is an extremely pro-
fessional machine. The hardware,
software and documentation have all
been systematically produced and
| Cromemco appear to be continuing
| their development work.

! The machine s too expensive for

the odd small business apfa cation . . .
certpinly for someone who does not
know how to program and who is not
planning on hiring a programmer. It
does not even come with a set of
ganmes programs,  But for the buver
who two vears ago, would have bought
a small mini, this machine offers a
financially attractive micro alternative.

Technical

Data

CPU:
Memory:
Keyboard:
Screen:

{| Cassette:
Disc Drive:

Z80A, 4 MHz

3K — 512K
Dynamic RAM
Lear Seigler Adm3
N/A

Up to 4 drives, 2 heads per drive,
B discs, single density

{| Bus: S100
Ports: | serial, 1 parallel, expandable to 10
System Software: CDOS
Languages: Extended BASIC, Structured BASIC,
FORTRAN, COBOL, Z80, Macro
Assembler Multi User BASIC, LISP,
| RATFOR, RGP2 and PILOT.
' 1
l. C83 64K Memory two disc drives i 56990 I
2 CS53-002 Dual drive expansion (8"") | $2495 i
3, HDD-11 Hard disc subsystem §6545 I
| 4 HDD-22 Dual hard disc subsystem $11500 |
5. JS-1 Joystick Console $95 |
6. FOB-L Extended BASIC 595 |
I 7 Structured BASIC | 5295 :
3. FDA-L Z80 Macro Assembler . 505
| 9. FDF-L FORTRAN 1V | 595
10, | FDC-L COBOL $95
11. FDM-L Multi User BASIC $800
12. DEM-L Data Base Management System 595
13, WPS-L Text Formatting System | 595 |
14, RATFOR (incl. FORTRAN I'V) $195 |
e e aliet]
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SHAKESPEARE,

BASIC ANDTHECIA

Literary detection 15 not
a2 new sclence. Almost
from the moment that
shakespeare was
rest, scholars have arpued
ibout the authenticity of

In 1850

laid to

VAMIOUWS Dassdfes

=pedding postulated that
shakespeare’s disputed
play I|i-‘||.".'. VIII, was
actually the result of a
allaborntion with Flet
cher, This year Sped
img’s thesis was largely
vindicated by Thomas
Mermiam — and a compu-
toy

l! was Lhe L-I.].II.: 'l.llu.:!'l

Wil its {'|'.|._-.I'|--.- projpu
ganda battles, thal gener-
bl the interest [ L
Intelligence CoOmmumty
n computensed |.'.:-.-.{l].'.-r.
E'1r||.'_|’rll'|l'-\. el ;|'|:||.r=
abounded. They needed
to Know what WS
authent and what
WILE T
A celebrated  case
oneernec LI BLLIELS

Fingerprinting sentence structure

remains a closely guarded secrel. For at least pari of

A few miles out of Washington, approaching
Langley, Virginia, there is g sign over the highway.
It reads ‘'C.I.A. Turn Right'. Shortly after
mateing that turn a securily barrier Is encounlered,
agnd behind if a chain link fence. Identity
documents are painstakingly cheched against a list
held by the puard, and vour physical details
verified with a computer housed in a large complex
of buildings within the compound,

This is the first of a series of increasmgly stringent
checks that one meets on penetrating the
heart of America’s Intellipence machinery, And
there, some six stories below ground, (s a
gomputer that playvs with words, Exactly what this
computer does, and indeed its very specification,

the time, however, it is engaged (n some
fascinating literary detective work,
by Julian Allason

Mustratione by Russell Ml

biography of Kim Philby,
the Soviet double agent

who had reached the
top of the British
secret  Intelhgence Ser
vice After |'|i-i. r]--fm-tlrm,
@ book entitled ‘My
Silent War' appeared,

complete with foreword
by Graham Greene. Phil
by claimed it was entirely
his own work. SIS, know
ing that it was a final
attempt to smear them
and damage Anglo-
American relations, sent
a copy to Langley, There,
ClA specialists ran
COM PArisons of ‘My
Silent War' with articles

that Philby had written
whilst operating as a
Foreign Correspondent
for the Ohbserver. The
tests showed that whole
chapters had been
written by others. The
hook is now regarded ns

highly suspect

A similar thing

nap

&I
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pened when the memoirs
of the West’s top Krem-
lin apent appeared. Using
similar methods, Soviet
specialists swiftly “‘prov-
ed” the ‘“Penkovsky
Papers” a forgery. Pen-
kovsky was shot and his
book remaindered,

All methods of literary
detection involve recogni-
tion techniques. The
detective uses the compu-
ter to help establish an
author's  sub-conscious
habits of speech or writ-
ing. Most Shakespearian
scholars are capable of
assembling a passable
pastiche of the Bard's
prose, To overcome
vulnerability in this area,
only very common
“filler" words such as

“and™, or ‘4t iz are
tested. This is because
use of these words
is & matter of subcon-
seious  habit, Further-
more, they oeeur

throughout written out-
put whatever the mood
or occasion. Position in
the sentence is also held
to be important.

Surprisingly, our syn-
tactic habits are so
ingrained that they show
through even when an
attempt is made to mimic
the literary style of
another. Usage of cer-
tain ‘““filler’’ words re-
mains fairly constant
throughout a writer's
work.

Al the simplest level
a literary detection pro-
gram involves a series of

string searches on text
samples of established
authorship. The inci-

dence of certain sirings,
for example *“such a”,
are noted. A profile of
the author’s literary style
is then constructed. Simi-
lar tests are carried out
on suspect text, and
finally both profiles are
compared. It should then
be readily apparent
whether or not all the
samples were written by
the same person,

Although fairly long
samples of text are
required for a definitive
evaluation, it Is possible
to obtain reasonably
accurate results from a
short BASIC program.
The routine | am working
on for Petsoft uses less
than 8K. The following
gimplified example illu-
strates a string search for
the word “‘and".
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130 IF MID$(TS ,C.5)=" AND " THEN 5=5+]

140 NEXT C
150 PRINT “ "ANDAPPEARED"S"TIMES"

160 PRINTYIN A STRING OF"LEN(TS"CHARACTERS"
® | 170 PRINT“ITS INCIDENCE WAS" S/(LEN[TS] /%100 "%"

.:ILHJ DATA"HANDSOME ANDREW AND HISE WIFE" : REM Text Sample ].-l'
110 READ T3 REM Resd Sample | |
130 FOR C=1 TOLEN{TS) REM Sot counter to no, of |

& charscters in strin e

: REM Tests next five charscters |
{including spaces ) [
. REM Increments Character Counter | '®

Note that five spaces are allowed
for the string “AND" to avoid
acceptance of “HANDSOME”,
“ANDREW'™ ete. An additional
statement would be required to
accepl “AND" as the first word in

a string.
In practice an expanded
algorithm tests a much longer

sample of text for the incidence
and position of a number of such
“filler’’ words and phrases.

At about the same time as the
C.LLA. was trying to catch up on
computerised lLterary detection
they faced another problem. They
needed English translations of all
the scientific and technical informa-
tion being published abroad. Their
linguists could not keep up. Com-
puters, it was argued, could provide
the answer,

Early efforts at machine transla-
tion met with little success. The
problem was the inadequacy of
available syntactical analysis. Lin-
guistics, the scientific study of
language, was still in its infancy.

But in 1957, Professor Chomsky
of the Massachussetts Institute of
Technology, published a book
called ‘Syntactic Structures”. In it,
he argued the existence of underly-
ing or Deep Structures beneath the
surface structure of the sentence.
These defined and inter-related all
the factors determining structural
interpretation.

It is fair to say that not all
linpuisticians accept Chomsky’s

thesis, But it has given the machine
translation and literary detection
specialists a good deal to think
about.

Computerised linguistics is now
finding a much wider, and acade-
mically more respectable range of
applications. In 1974 Dr. Andrew
Morton created a legal precedent
with his evidence that only 7 of
11 police statements submitted in
a case had been written by the de-
fendant, The result was an
acquittal.

In a recent book (Literary Detec-
tion, Bowker, $§22.00) Dr. Morton
examined the difference between
Jane Austin and The Other Lady,
who in 1965 completed the novel
which had lain unfinished since
Jane’s death. Although in literar
terms the imitation is guite good,
Morton demonstrated that the pro-
bability of Jane Austin having pen-
ned the 4,000 words that were
written by The Other Lady to be
more than one thousand million
against (see chart).

With the continuing evolution of
linguistics and the rapid pace of
micro-processor development, it is
reasonable to project not only con-
siderably more accurate machine
translation than my pocket Craig
translator offers, but the prospect
of an infallible literary detective.
Post script: Having run this article
through my PET, the computer
confirms that it is almost certainly
not written by Shakespeare. . .

A comparison of Jane Austen and The Other Lady

Occurrences of the Habit in

Sense and Sandition Sandition Chi
Hahit Senaibility Emmea (Jane Austen) (The Other Lady)  squared F
e 25 26 11 29 (a) (b
a+an 172 zi2 112 i1z 1.40 12.856
a 147 186 101 83
P.B. such 14 16 8 2 0.20 3.92
and 253 299 161 154
F.B.1 12 14 12 1 2.46 6.84
the 270 271 229 221
P.B. an 11 i B 17 1.68 B.46
F.W.B 232 28 19 8 043 6.34
this 32 39 15 15
this » that 126 144 B2 aT 0.26 3.64
 tirith 59 T4 28 43
with « without 77 B4 38 47 502 371
vy ar 68 26 27
F.H-. the 4 2 3 i at 1:!...'..
Notes: 1, The samples are: Sense and Sengibility — Chapters 1, 3, Emma — Chapters

1.2 3. Sandition, Jane Austen

l;_."iup:ers 12,24

Chapters 1,6. Sandition, The Other Lady

2. The figures for chi squared are for the comparison of the three genuine

samples, (a), and

B ¢ it il e SRkt

o Al T adad

th:nri:'ur the comparison of thess samples taken together for
- "

Fi"



~1 Cottage Computers

a division of Embryonic Systems Py Lid
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ACOS
We are the southern agents for MicroByte
BINBUG 4.4 [VDU
5.2 [(Terminal
ASSEMBL
B
IR ENERATOR

This fully tested, well documented sdtware
will turn your 2650 based system into a
powerful ,flexible microcomputer.....s.
WE STOCK ALL ITEMS HERE at Cottage Computers

Full Product Info Sheets avallable

HERE IN AUSTRALIAL!::The Amazing ACORN

‘ Acorn System

6502 or 6809 MPU
EUROCARD Modules
TELETEXT Compatible
Colour VDU Card
ACORN COS or DOS
4K BASIC in ROM
Come and see this remarkable engish
computer in action at cottage computers

MK B i ot e g jpeey Science of Combridge

computer. It cOmprises in miniatura the

assential eloments common to al
computer systems
I ‘I. ¥ + r

MK 14 Kit 593
**Cassette
L/face 3514
VDU kit 569
**PROM Prog.524

Extra Programs
avallable soon

Central Processor Unit S04
Fixed Memory bl
Read/Write Memory 256 tytes
Users Terminal
External Input/Qutput 'Fdge con

L BN BN BN O

jota b
e,

Telephone: (03) 481 1975
386 Queens Parade, FITZROY NORTH, Victoria 3068
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BUSINESS
COMPUTING i1

- The Mailing List

The mailing list is often neglected in
a business system. Thiz iz because
most business systems provide a com-
lete record of sules ?!I'u: sales list).
n such & sales record, the name of
the customer, as well as all informa-
tion relevant to the transaction. has
been entered, At first sight, it might
therefore look as if the system has
all the information available that it
needs in order to list customers for =
promotional action. Technically this
18 correct. However, in practice, such
a sales lst 8 not usable as a mailing
list for immediate use.

For short mailings, the sales list
can indeed be processed by a special-
ised program which will generate the
names and addresses and print them.
For long lists (such as several thous
and names) direct processing of the
sales list & completely
First, it would be slow, as the infor-
mation in the sales list is block struc
tured and only a few entries must be
retrieved from every block. Second,
the information in the sales list will
normally be bulky, so that relatively
faw names will reside on a single
hysical medium such as a diskette.
rocessing the sales list will therefore
requirc significant time and frequent
manual changing of diskettes. In
short, it is generally unacceptable

For efficient mail list management,
also imperative that _the user
codes every transaction at the time it
is performed. For example, the user
might code the type of business, or
the type of individual involved in the
transaction. He might code the
nature of the items purchased or the
range of the sale. In this way, a com-
pact code can be used which can be
utilised as a selection crileérdon within
the list. An ‘efficient mailing list is
created by processing the customer’s
list or else IEhL' sales list periodically
It must be kept sorted, either alpla-
betically. or by post code or by a spec
fal user code. In this way, whenever a
new name s entered into  the list,
possible duplicaton can be checked
immediately and efficiently. Even so
& typical mailing list, reduced to the
name, address, and code, will contain

impractical.’

By Rodnay Zaks

a large number of characters for each
entry. Let us Jook at it: it will con-
tain the first name, middle inital,
surmame, title, company name, division
or mail stop, street or PO Box, city,
state, post code. In addition it waill
contain a 5 to 20 digit code for efficient
retrieval of names. Result: perhaps
100 characters ];L‘I entry. Lat us
pssume that BO characters are sufficient
for our purposes. A typical block on a
diskette contains 256 characters. In
our example such a block would con-
fain only 3 names A typical diskette
will provide about 1200 such blocks,

and will therefore store about 3600
Names, ¥
This is not sufficient for most

mailing lists. An efficient mailing list
wrogram  should be capable of hand-
fmg anywhere from 1,000 to 10,000
or 50,000 names. Clearly, such a sys-
tem would be very cumbersome to
use, as diskettes would have to be
changed manually frequently until the
complete list is processed. This may
not E‘h‘: acceplable.

Az a result of this constraint,
microcomputers, resiricied by their
limited amount of disc memory, im-
pose the necessity of a specially struc-
tured mailing list file. Anindex block
is created, which contains only a few
bytes per entry. It containg the cus-
fomer name of code, and a customer

ginter, usually a number. In this way
it can be restricted to 20 to 30 char-
acters maximum, A complete diskette
will be typically allocated to this
mailing list index. Whenever a selection
is to be performed, only the index
block diskette needs to be mounted
initially. As an example, the mailing
list uji."L‘['lH:I] is for .]h companies in
the distribution feld, which
ordered more than 5200 _
parts in the last three months. The
selection program  will derive all its
information from the index {ile and will
pencrate a list of customer numbers
meeting the specified criteda. This
list can then be used by a simple maling
list printing program which will print
the addresses from the customers or
sales file, as selected by the list of
customer numbers, Whenever the selec.
tion has been performed, the program
will start generating messages such as
“please load diskette number 2.5
iis diskette contains the first block

have

worth al

of entres that this mailing list pro-
cessor wants fo print. A number of
diskettes will still have to be success
ively mounted on the system, if the
mailing list is long, in view of the
limitations inherent to each diskette.
However, the complele selection,
which can be a lengthy process, has
been performed efficiently in a very
short amount of time using only the
index block diskette. A pood system
will write on a diskette the names it
will print and will signal the usar on
the CRT display that it wishes to
have another specific disketie mounted

next. The user will have the tme 1o
mount the next diskette while the
system is busy printing labels. By

e time the printér, which is a slow
device, has finished printing the last
name of the previous diskette, the
next one will already have been moun-
ted. The system will perform at the
maximum mechanical speed possible.

The drawback of having to feed
successive diskettes to a system can
be eliminated by purchasing much
larger hard. discs or dual drive double
density diskette drives. New low cost
fixed head discs are beginning to be-
come available.

Existing Software
Facilities

Most microcomputer systems available
today offer the hardware capabilities
required to perform all of the opera-
tions that have been described at
sufficient speed, provided no com-
plex arithmetic is required. Unfort-
unately, no complete businéss prog
rams have yet been developed, whic
completely automate all the lasks re-
:L[ui'rl:fl. It can be seen casily from the
above description that the task of the
file management system and of the
various processing programs s com-

plex. Such programs have been crea-
ted only for the larger computers,

The cost of developing such prog-
rams is much larger than the cost of
developing the actual hardware on
which it resides. For this reason, manu-
facturers are usually not anxious to
develop such expensive programs when
they are in the business of selling
hardware, Consulting firms and soft-
ware houses have traditionally had a
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good business selling specialised pro-
grams or packages to Euﬂnes& users.

Most microcomputer systems avail-
ghle today will offer a few business
programs. Typically they will offer
& peneral purpose file system, which
gllows the user to create and manip-
ulate files symbolically. This is totally
insufficient, Specialised processing pro-
Emnu must exist, which allow the
usiness user to gather data automatic-
ally, conveniently, to update it, and
to have the computer perform auto-
matically the necessary updates in
other files. Most programs available
solve only one of the problems. Usually,
there is an accounts receivable pro-
gram and a separate accounts payable,
and o separate inventory program,
and so on. These separate “‘packages”
are useful to maintain independent
files. Provided that the number of
transactons is high for any one of
these files, they provide a valuable
service, However, they do only part
of the job. The business user is still
requlr:dJ to update manually all of the
files that might be involved in a single
transaction.

Micros in Business

Now that the limitations have been
pointed out, is this a reason not to
consider a microcomputer system in
a business application? No.

The facilities that have been des-
cribed are the ideal facilities for a
business automation system, However,
even solutions far from this ideal will
provide benefits far in excess of the
cost of the svstem. A useful system
can be purchased for as little as 5 to
10,000 dollars, Such a svstem with
minimal software Fncknp.:-s will permit
the automation ol the inventory, the
accounts payable, the accounts receiv-
able, and often other functions such us
mailing lists, back orders, payroll or
tax computations. Such benefits by
themselves usually far outweigh the
initial cost of the system. For this
regson microcomputer systems are a
very valuable tool for limited business
automation. However it should be kept
in mind that an invisible price wall
be paid. If extensive files are created, or
if specific programs are writien, the
so-called “software investment” will
become dominant. After a perdod of
time, the investment in structuring
these files or developing new programs
will hecome more significant than the
initial purchase price of the system.
After o few years, limitations will be
felt and there will be a desire to move
to a larger, more complete system.
Naturally there is o possibility that the
manufacturer of the original system
will have expanded its resources. Typ-
ically this is unlikely in the long run.
In view of the constantly decreasing
price of hardware, it is likely that,
within a few years, the hardware jtself
will be obsolete, and that the manu-
facturer will be marketing a new system,
which will not be completely compat-
ible with the first one, The business
user will then have to move to the new
system and refonmat his files and re-
evelop new programs.

However, it is. the author’s feeling
that even if the first system is essen-
tially abandoned after & few years,
it will provide an extremely \*al}l:lablc

transition into the true computensed
business management waﬂd‘.’ I
correct that the initial hardware in-
vestiment will have been lost after a
few wears, and that a substantial soft-
ware investment might also be lost
However, this will have been trans.
lated in a structuring of business pro-
cedures, computerised operation, the
training of personnel, and an aware-
ness by management of the additional
capabilities which will be needed in
future systems. Such a system will
provide immedizte initial benefits that
will typically far outweigh its cost,
and it will provide substantial edu.
cational benefits to its purchaser,
After using such 2 system for one or
two years, the intelligent purchaser
who understands the nature of his
needs, will be In a position to thor-
oughly understand the {deal system
for his business needs. At this point,
his second choice is likely to be an
optimal one.

The comparison is analogous to
the recommendation that a new driver
should first drive a low cost car before

urchasing a car of his dreams. The
irst machine may be inadequate,
but provides educational walue by
expanding the skills of its user.

Customer
Business Programs

Once the specific needs of o business
liave been identified, it bacomes possible
to evalunte whether a specific micro-
computer system will meet its needs.
If it does not, additional software
programs or packages should be
obtained, The essential question at this
point is: s it worth writing a program
or contracting outside to add specific
%ngﬁms required by the business?
e usual answer is: no. Clearly, if the
programming capabilities are available
in house, or if the educational value
of programming is significant to you,
then it might be worth writing your
own programs. The important point is
that most business users simply thor-
oughly underestimate the amounti of
effort needed for & usable correct,
and documented business program. It
is indeed possible to develop quickl
in a high level l:mgua]gt such as BASI
a program which will appear 10 meet
the main needs. However, unless such
a program is well developed, well docu-
mented, well adapted to the needs
of the business, and to the existing
system, it might bring more harm
than good. It might be found that
after a certain number of items have
been entered into a file management
ropram, it becomes essentially useless,
cause jts efficiency breaks down
thoroughly, or simply becauss it s
incapable of managing it. Tt might be
found that when some types of daia
are used or entered, incomprehensible
failures occur, which nobody in the
company is able to correct. Creating o
complete, debugged, truly usable system
is typically a long and expensive task,
Unless the benefits are clearly justified
by the high development costs of such
a program, it is usually best to stay
away from any tailorised development.
Programs which have already been in
existence for some time and tested on

other wusers are the most desirable
ones to obtain. In addition, a system
should be integrated, from a software
sumd?n'r.nt. All programs should be
capable of handling common file struc-
tures, and updating the required files.
Additional programs simply added on a
system mi%]:t not be able to make use
of its facilities or might create struc-
tures which other programs will not be
able to use.

However, packaged programs might
not be optimal for your specific bus
iness. In this case you will have to
evaluate a trade-off;
~ packaged programs can be modified

or adapted, preferably by an in-

house programmer. This will result
in a better efficiency of the pro-

grams for vour specific business
procedures or requirements.
— customising, or adding programs

will increase the owverall cost of
the system, and may detract from
its reliability.

Summary

Most microcomputer systems are avail-
able today with simple business pack-

ages. These programs are designed lo
automate transactions, Any busingss
with a large number of repetitive trans-

actions will acerue benefits from com-
puter automation.

However, this is true only if the
type of “standard paukaﬂga" available
with the system fits the business. For
example, a sales entry program might
ask so many questions as to require
twice as long as manual processing
(this is usual). In such a case, the
gutomation s worthwhile only if
additional benefits secrue. Such add.
itional benefits are: data entry discip-
line enforcements, autcmatic process-
ing or updating of other files, report
generation,

If these additional programs or
benefits exist, then even a somewhat
unoptimal, cumbersome, “standard-
jized” data entry program will vield
benefits.

This is always the underlying ass-
umption . Waming: if these addition-
al facilities do not exist yet on the
system you are considering you should
eviluate trade-offs carefully. Many
small businesses find manual order
processing or manual bookkeeping mone
practcal, and economical than a “stan-
diard" business package.

If a part-time programmer is avail-
able, or can be justified, many special
purpose programs can be developed
that exactly fit the business. I the
g‘;ugrmnrncr is good, all potential

nefits of a computer systermn will
accrue, resulting in a number of bene-
fits, which have been described above:

efficiency, lower cost, increased
reliability, instantaneous management
information, improved collecting of
receivables, automation of new business
procedures Sﬂulumau-: reorder, credit
check, specialised mailings).

Microcomputers available today offer
all the hardware resources required
for less than $15,000. Software is the
key.

This is an extract from
duction to  Personal and Business
Compuving”, published by Sybex of
313 rue Lecorbe, 75015 — Paris, France.

YAn intro-
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| would like to subscribe 1o Australian Personal Computer
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“Fortran Only

I can program in BASIC but
only have acoess to &
computer that uses Fortran,
Can vou foresee any problems
that [ may encounter when
wriling data processing

rograms in this language?

). Simpson,

I find it hard to believe that
there is “only Fortran' on
any computer system,
Anyway, that said the
language has some excellent
input and output formatting
procedures so vou should
have no problem reading in
data and designing the lavout
of yvour cutput documents

rovided that vou master the

"ORMAT statement. Where
you may have difficulty is

in the actual handling of text,
during the processing., There
are differences belwoen
versions of Fortran so 111
stick to what 15 general and
common to all the vyriations
You may use either REAL or
INTEGER variables for
storing strngs but each
yariable can only
hold 8 characters, by using an
array it's possible to hold
gtrings of any length — &5,
if the array variable TEX'T(3)
has been declared then
yvou'll be able to hold Sx3=24
charaeters in it. By using Lhe
statement WRITE(nmjlEXT
and the associated FORMA'T
(1X,3A8) vou'll get any text
re-outpul. (Note that there is
o difference between 3A8 and
A24 ) The next problem will
be the comparison and mayhe
the sorting and swapping of
those strings. These must be
done using the Fortran
utilities COMP, COPY,
ICOMP and not by the usual
methods. For example if
variable A contains the word
FRELD and variable B
conlaims the word BERT vou
will probably get an error if
you try and compare them
using IF{ A EQ.B); the reason
will only be apparent if you
are aware of the way in which
text is stored, You'll have 1o
compare thom with COMP
(K,A.1.8.1). Your Fortran
manual should give all the
details that yvou'll need when
using these utilities

The next problems will

ocear in filing If you have
extonded Fortran this
supports divect access files,
wherens ordinary Fortran
needs extra utilities. Look up
the Direct Accoss Backing

Everv month in
"' e rfware .-l'.l']{j ."._||"~|'¢'|l“', g,"j.’f.!‘,_|;l|'|!'|||'|._
| other enquiries will be directed towards members of his consultancy paiel,

OMPUTER ANSWERS

C

APC

store package if vou need it,
L, however, you're nol using
direct access files this will not
he relevant,

I'm afraid that's all that 1
can say in what must of
necessily bo a very brief
reply: needless Lo say, write
direetly to me if you
require any mote details,
5W

SeekingTo
Justify

A very simple question which
probably has no simple
answer . . . how do | right-
hand justify numbers that are
rinted in BASIC?

|Ir. 1I|Jrjj'l'|ll-'-
One of BASIC s many failings
is the [ormuatting of outpul
Perhaps the languzge's most
frustrating Teature is that all
numbers are printed in left-
justified form: almost
certainly this is not what we
reuire, There are BASICs
that have the instruction
PRINT USITNG. This allows
fairly comprenensive [orm-
atting, but unless you are
able to buy this version lor
vour machine | Research
Wachine's 3807 will aceapt it
for example ) vou are stuck
with the prohlem, Incidentally
if you have a PET printer this
allows fnrm"ntir‘l}; of pril1.‘||lL|:I1
nat the sereen display

I've seen several solutions
to this problem, all of which
use a subroutine to do the
formatting for vou. ["ve
devized the :'.}le]me solution
which should prove
ingtructive Lo those of vou
who have never seen this
technigue used belore
DEF FNA{X)=1—-LEN{STRS
X1

To implement this Tunction
and produce an outpul
iastified in Lhe Ytih position
use PRINT TABIY+FNA[X )X

Probably of more use is a
funetion that will allow you to
align the decimal points;
||'|q|||--|-'4|r :,L may .|['-.n |;:||:r|||i||-|'l.'
a technigue thal's new to
some of vou
DEF FNA{XFE-LENGSTREINT
(X)N-ABS{X KL )+{X=0)
Implementing this Tunction s
the same — to align the
decimal points in the Yth
position use PRINT
TABIY+FNA(X )X

This latter [unection may
regquire tailoring because
some versions of BASIC
implement logie in different
WAYS Lo others, The Munclion
will work genaltered if you
goet the answer —1 {minug
one) to the statement PRINT
(2=2]). If vou get the answer
1 (one) then you will have to
use this function

DEF FNA(X)=
NTIX) ) (ABS(X K1)

LEN(STR3(1

xX=0]

I'm sure that you w:il get
many hours of pleasure
(frustration? ) out of untang-
ling this function so I'll not
explain how or why it works.
If vou do have any problems
you're welcome Lo write Lo
me direct (enclosing &
gtamped envelope, please ).

SW

High or low
level Chess?

When is it better to write
programa in a high rather
than a low-level Tan uage?
I'm asking because |'d like to
creale my own chess program
and I'm Aot sure whether to
use BASIC or not

First I'll start by giving you a
definition. A highlevel
language 15 one where each
gource code statement is
translated into many (some-
times hundreds ) of machine
code instructions.
Programming in a high
level language takes far less
time than writing the same
thing in a low level {assem-
biy) language. Nowadays,
cost of lubour is one ol the
predominant factors in the
praduction of a working
computer system and, in
general, the shorter the pro-
gramming time the cheapér
the program will be. How-
EviEr, i Program written in o
high level language will trans-
[ate les afficiently, some
times taking 50% more space
and half as much time again
to run than the machine
code equivalent. So for pro-
grams where speed is
important, or where the
amount of avallable memory

Sheridan Williams will assist readers with their hardware,
Some guestions he will deal with himself,

is low, it's betler Lo write in
machine code

An example of an ineffi-
cienl translation would be the
machine code produced when
the single BASIC statement
LET A=X12 is translated ;
the machine code produced
could he immensely long, and
up to 50 instruetions may be
needed to enable the compu-
ter Lo find the log of X,
multiply it by 2, and then
antileg it. With very little
thought this could have been
coded in only a few instruc-
bons.

If ever you have used
FEEK and POKE in a BASIC
program . then you have
efi’ecmcl}‘ programmed in
machine code

Finally, Lo answer your
guestion on whother to write
chess in BASIC or machine
code, If vou have a BASIC
compilér rather than an inter-
preter then go ahead in
BASIC; the program won L be
as efficient, but it will be far
guicher Lo write, ||I'|||: Casier Lo
l'iEhLij‘... If, however, you have
a BASIC interpreter (which
most people have), then I'm
afraid that you will have to
write it in a low level
language or it will be so slow
as bo be almost useless, Chess
playing algorithms, are very
complicated and roquire huge
amounts of searching; speed
is of paramount importance
A BASIC interpreter will
work 100-200 times slower
than the equivalent machine
code! The reason is that
instead of ranslaling the
whole program mnto machine
code right at the start of the
run { as a compiler will do' an
interpreter witl re-translate
every line into machineg eode
az, nnd when it comes to it
Sheridan Williames

“Not only does it tell vou your weight, but also when your

feet need washing.”
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Stock
'Discs

I have been told that [ should
nof look at cassette based
micros for business purposes.
1 do not see why, as even a
CO0 cussette should in my
estimation be capable of
holding more than 50,000
characters. My u[:plu:auun is
for stock control, and [
would be unlikely to have
more than 1000 items on file
al any one Lime.

There are many reasons [or

rejecting casseites in favour
| of discs,
1 Even the 5% inch mini-
floppy dizcs hold more on
gach side than the average
casseite. | have seen ligures
from TOK Lo 350K quoted.
This would save you having
to change cassotles in order
to swap betwean programs
and files.
2 You can hold many (usual
Iy up to 40) programs and
files on a single disc, and they
will be instantly retrievable,
3 Cassottos can genorally be
rend at between 30 and 300
characlers per second. Dises
can be read at around 10,000
ch /s upwards. To read a BOK

file from cassette could take
up to 20 minutes, and yot
only around 10 seconds from
disc,

4 Dises tend to be more
reliable. . .this is because of
the nature of the Philips
cassetle format and the
cassoble drives used, If digital
cassetles with full logic
control were used, this state-
ment would not be true and
aleo soprch times would be
si%uflun.nily improved.

5 Diiscs are a “direct acceéss’
medium_ wherens cossetlies
are ‘serial nccess’. The advan-
tnge of direct nccess is Lhat
any record on a file is available
for immaediate use; in order Lo
access the 1000th record
from tape the previous 999
must be read and disearded,
With dise the read/write head
can be moved direetly to the
relevant track.

When discs are used, pro-
gram packoges may be
written as o ‘suite’ of programs
— oné program calling the
other when required, [t is !‘H"P
ferable to write many small

rograms rather than one

rge one as each can be
worked on and developed
separately.

Even if discs are used in a
gerial access mode (and there
are many applications sulted
to serial access), they are
considerably faster than
casseiies,

[ suggest that vou follow
this by reading more on tho
subject of files, | have only
just brushed the surface on
oné abzorbing aspect of
programming.,

Sheridan Williams

Pet
protection

[ have had a lot of trouble
with the casseite tapes on my
PFET ‘losing’ data. 1 use the
tapes to hold lists of names
and addresses, and | have

to keep re-typing them. This
is very time consaming, can
you suggest a (cheap) cura?

The [irst obyvious suggestion |
can make is — have you read
the PET manual; this gives n
number of rules for using the
tapes which help miminise
the problems you are getting.
As tape dropoutl oocurs with
many people 1 will summarise
them here

1 Use only 30 casselles,
the mylar tape backing is
thicker, nnd runs past Lhe
heads better

2 Clean the heads :I'r-~r||:-~:1'.|:¢
by, for example, using a con-
ventional cassette cleaner; the
recommended '_rc(?[n-'lu:g. 18
every five hours ol use,

3 Don't leave cassettes in Lhe
halted position with the play
button down for long periods
of time. This causes the
rubber drive capsian to
become temporarily dented,
thus leading Lo frequent
eTrOrs.

4 Where possible use the
verily command Lo check the
tape is DK when initially
writLen.

As two further suggestions
of my own, don'l try Lo cram
too much data onto the one
casselle '.L||:'. Yyaour Li.:'..:
over a number of Lapas
Although it mav take Lime
to load and unload during s
program run, it's much hettor
than having to re-type all
yvour datn, Don't store Your
casseltes near a magnelic
source { VDUs, televisions
¢te) as the magnetie Mux ean
grase the mformation on the
tapes. An advantage of using
multiple tapes is that, should
a tape dropoul oceur, Lthen
only one of your tapes need
he re-written

The real solullon Lo your
problem {unfortunately it's
nol cheap) would be Lo buy a
second cassette recorder for
vour PET and “"backup
(keep double or triple copies
of your data), 1t is very
unlikely that two tapes con
taining data would both go
wrong at the same time
Jon R. Malone

COMPUTERWARE for PROGRAMS

"
| PET Disk
Job Costing for Engineers
Data Storage & Retrieval
Debtors
i Creditors & General Ledger
| Inventory
Word Processor
| Assembler
| i B SR R S R e prices on application,

TRS-80 Disk

Terminal Control
Line Printer

Check Register
Accounting System
syatem Doctor .
Basic Toolkit
Analysis Pad. . ... ...
Disk Hesd Cleaner

547.00
$36.00
S59.60
£20.00

—

[ APPLE Disk

Typing Tutor . .
Cookbook
| Mailing List . . . .

Graphic Demo Disk
for Trendecom 200

Disk Head Cleanar

30,20
530.20
£32.00
Jree with
purchase of
Trendeom 200

$20.00

COMPUTERWARE

63 PAISLEY STREET, FOOTSCRAY VICTORIA 3011

TELEPHONE: 68 4200
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Extra-Sensory Perceplion, abbre-
viated ESP, is the presumed
ability Lo become aware of events
external to one-self without the
use of the known senses. Included
in this definition are precognition
or the knowledge of events before
they happen; mental telepathy or
the knowledge of the thoughts of
another: and clairvoyance or the
ability to perceive events or ob-
| jects at a distance. Whether such
abilities exist in actuality is still
a subject for heated discussion
among  scientific  investigators
todav, as it has been for many
decades,

Some scientists discount any
phenomena that do not occur
regularly under conditions which
are known and can be reproduced
(*laboratory conditions™), but
there is a whole alternate side of
reality encompassing phenomena

which are evidenced only by
uncontrolled incidents appearing
spontaneously.  Examples are

mutation in plants and animals,
the effects of impact of subatomic
particles and automobiles, fire-
balls. love at first sight, and, per-
| haps, ESP. This article gives the

background for, and examines a
BASIC program which will test
an individual's ability to predict
a coming event by ESP, and will
evaluate performance in terms of

the deviation from what could
have been expected by chance.

esting problems

In tests of precognition, tele
pathy, and clairvoyance involving
two persons, an experimenter and
a subject, it is difficult to isolate
one such ability from the others,
For example, if an experimenter
is shuffling and dealing cards while
a subject in another room success-
fully calls out what he believes
cach card to be, how can we tell
whether the subject is using pre-
cognition to predict the order of
the cards, telepathy to read from
the experimenter's mind the name
of the card dealt, or clairvoyance
to perceive the card through the
intervening wall? Clearly the exis-
tence of the human experimenter
causges the problem, and if he
could be replaced by a machine
capable of truly random shuffling
and unimpeachable recording of
the order of a deck of cards and
of the guesses, telepathy at least
could be ruled out. If the actual
deck could then be replaced by
an invisible symbolic deck, not
shuffled or cut until the subject’s
choice was recorded, a good argu-
ment could be made that clair-
vovance was also prevented, leav-
ing pure precognition as the only
possible mechanism to explain
successful tests.

Prior to the advent of compu-
ters many complex electro-
mechanical devices were develop-
ed to solve this problem and,
incidentally, to prevent uncons-
cious errors or conscious cheating
on the part of the experimenter or
subject from affecting the results.
Your micro-computer offers you
an ideal way to run such tests,
isolating precognition from all
other potential results. The
accompanying short program, due
to F. Chambers of Co. Mayo, Ire-
land, is designed to test precogni-
tion in this way. While it uses PET
graphics to good effect, these
can be easily modified to suit
other machines' requirements,

coring ability

In order to evaluate perform-
ance it is necessary to know not
only how many right guesses were

20 APC
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made but also how much this
number deviates from the number
which might have been achieved
by chance,

Common sense tells us that it is
equally probable that a fairly-
tossed coin will fall heads or tails.
The statisticians say that the pro-
bability of heads is one in two or
0.5, the probability of tails is
also 0.5, and the probability of
either one or the other occurring
is 1, or a certainty. On the other
hand, experience tells us that
when we flip a coin a number of
times we do not always get heads
half the time., The mathematician,
Jacob Bernoulli, (1654-1705) 1s
said to have cogitated about this
for twenty wyears before he came
up with Bermnoulli's Theorem: “'If
the probability of an event’s
pecurrence on a single trial is P
and if a number of trials are made
independently and under the same
conditions, the most probable pro-
portion, X/N, of the event's occur-
rences, X, to the total number of
trials, N, is also P; furthermore,
the probability that X/N will
differ from P by less than a given
amount, however small, increases
as N increases."™

Although this statement
appears simple, it is a nest of subt-

leties and traps and can easily
lead us into fallacious inferences
such as the so-called “Law of

Averages' which many gamblers
insist guarantees that a run of
bad luck must be followed by a
run of good luck *‘to even things
up”’. Not so! In infinite time the
heads will equal the tails, but the
pattern of events by which this is
achieved cannot be predicted

inomial distribution

In the deck of cards used for
"SF tests the familair suits and
values are replaced by [ive sym-
bols for o total of twenty-five
cards, If the deck is shuffled and
cut and a random guess made as
to the value of the card thus expo-
sed, the odds are five in twenly-
five or 0.2 that the guess will be
correct due to chance alone.
Such a situation where there is
one “right" category and one
“*‘wrong" category, is called by

statisticians a binomical distribu-
distribution
N

tion. In a binomial
the probability that X out of




selections will be right by chance
{1
N pXQINX)

where N! (read N factorial™) is
1x2x3.. x(N-2)x(N-1)xN. One ean
obhserve that the fractional term
on the left 15 the number of com
hinations of N objects taken X al
a time. This is also known as the
binomial coefficient for N and X,
and tables of its values can be
found in many handbooks, On the
other hand our computers can be
put to work generating them. P is
the probability of being right by
chance, which 18 0.2 in the kLsP
card puessing case, and Q 1-P,
Lhe probability of being wrong, or
0.8, If this formula is worked. out
for each value of X from 1 to' N,

the result is a binomial distribu-
tion, a stepped, bell-shaped curve,
ghown in Fig., 1 for N=100. Thea

plateaux of the curve represent the
]:TLJ':|;|t|l,l;|1_'.' af BUESSING eXac 'l.l::.' X

b
cards correctly by chance. The

value of X L'i:urr+~~;l1|:r|.|!]:1',_l; to the
peak of the curve is PxN, the pro-
bability of a single trial times the
number of trials; it is called the

mean, A parameler called the
standard deviation, symbaolized by
the Greek letter sigma, which

représents the extent ol scatter of
points within the curve, has the
value [(NxPx@Q)% or 0.4xN% for
this particular case, As the peak of
the curve 18 made lower, and the
skirts more extended, the stand-
ard deviation becomes grealer.
Variance, an alternate term, is
simply the sqguare of the standard
deviation. It 15 interesting to note
from Fig. 1 that the probability
of getting less than 7 or mare than
35 cards right out of 100 is so
small as to be invisible on the
graph; no less than 2x10-4. The
probability of getting half the
cards right is 1.6x10-11

ppraising results

The standard deviation of the
binomial distribution has been
used since about 1885 as a basis
for measuring the amount of
deviation from chance of actual
results in card-guessing experi-
ments{2) The gquotient of the
actual number of correct guesses
less the expected chance number
divided by the standard deviation
is called the eritical ratio. It 15 a
measure of the unlikelihood of
getting the results by chance:
X-PhN
" NPQI
A mtio of zero indicates that
chance alone 15 at work., A ratio
greater or less than zero signifies

i

that some factor other than
chance 1s ;Lffr:L‘Li'_t;.', the results.
Whether this factor is ESP

depends on how well the experi-

ment is designed to exclude all
other possible explanations. The
larger the ratio, the greater thi
significance. A critical ratio of

2.7 sigma, which has a probabili
ty of only about 0.0035 occurring
by chance, and corresponds to 4l
guesses right in 100, is often used
as the minimum acceptable criter-
ion for non-chance phenomena.
Critical ratios in the twenties and
thirties ;1r|d above for individuals
are reported in the literature of
professionally-supervised tests for
ESP. If vou can achieve 3 sigma
results on 100-trial runs you are
definitely material for the Society
for Psychical Research.t3)

andom

number generation

We now understand what
parameters the computer should
record and compute to appraise
the results of an ESP test. We have
not, however, discussed how the
computer is to “shuffle” and
“out™ the RSP deck to ensure that
the input to the subject is deter-
mined purely by chance. Here,
Lo, thore are I,Hil':\|:||‘l.'ﬂ,l‘-l_t ,1l_|:|Ll+~
ties which must be dezlt with.
You may be in for a rude awaken
INE if You [hn::uh! Yyour computer
could *“generate’” random num-
bers i

In BASIC the command

RND(X) produces a decimal frac-
tion between 0 and 1. Generally
in micro-computers X is a dummy

areument: that i1s, the value of X
does not affect the numbers
generated. In some dialects of

BASIC the argument is omitted
and the function is simply written
as RND. One or another algorithm
15 used which 15 known to generate
a non-repeating series of decimal
fractions, and each time RND{X)
is called for, the next term in the
series will be produced. Such a
systerm  is known as a pseudo-

random number generator. lf you

are not sure about how your
computer responds to RKND or
RNDIi X)), make a series of tests, |
will waper that, starting from
power on each time, the following
program will give the same set of

numbers for any positive value of

10 FOR J=1 TO 10

20 PRINT RND(X)

30 NEXT J

If it doesn't, write to the editor
and VOUr INputs may make a use-

ful collation for a survey article.
In this connection, the Commo-
dore PET l-h-l-'!'l:h |:‘|Il.lu.“:}|.-u'.-’.
implies that a different set of

numbers is generated for each
different X. This is not the case on

PETs | have tested. However, it is
true for PET that if X is given
zero or negative values, fixed
numbers are penerated; thatl is:

RND(0) always gives . D64 TO5882
RMDI-1) always gives
2.99196472E-08, el

How truly non-repetitive 1%
your RND algorithm? My answer
for PET is that it i1s non-repetitive
enough for all practical purposes,
which is to say that inanity
in after running 25,000 terms and
finding that none of them was the
same as the first term. You can try
this with
10 X=RND(1):PRINT “X="X
20 Y=RND({1):N=N+1;:
PRINT N;Y
30 [F ¥Y=X THEN 5TOQP
10 GOTO 20
. . . or something similar in your
own dialect

Tl
L)
Sy

How random i85 your RND
algonithm? Here's a well-known
little demonstration, sometimes

done with dorts and a board,
which should give you confidence
in your computer's randomicity
(if 1t merits it): Fig. 2 shows a
square enclosing the quadrant of a
circle of unit radius. The ratio of
the area of the square to the area
of the quadrant 15 4/r as can be
determined by observation,

Fhe following program genera
tes random points in X, Y within
the square, It tests to see if they
are within the quadrant, and sums

——
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them in K if they are. The step
number and the result to date are
continuously updated until the
final step. Punch this in and let it
run for a few days. You may he
| surprised by the results.

80 REM: ‘sGENERATOR®

90 PRINT*[CS] ":K=0:FOR J=1
'O 5000000:Pl=4=K/d

100 X=RND{1):Y=RND(1):

IF X12+¥12)1 THEN 120

110 K=K+ 1

120 PRINT*[HO] J=" JTAB
(22) =Pl

130 NEXT J:PRINT*|CS5] a="PI

| note with humility that the
legislature in  the sovereign
| state of Kentucky in the United
States of America once planned
to pass a law making = equal Lo
22/7. An even better approxima

22400
|L'1|:m. incidentally, is 355/113.

andomizing the start

Clearly we can't afford to
have our ESP Test program
always generale the same sequence
of symbols from power on! Like
Caesar’s wife, the test must be
above sugpicion in this depart-
ment. One good way to ensure
this is to randomize the point ol
entry into the table of random
numbers. If your computer has a
real-time clock, a simple technique

E—

Tl_w ff 1_!)31-:{-1-
=
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applicable also to games is to use
the clock time to determine how
many successive generations of
numbers are to be ignored before
the first number is used. This need
only be done once in a series of
tests. For example, the PET has
among other clocks a dedicated
variable named T1 which counts
the number of jiffies (1/60 secs.)
since power on up to 5184000,
or 24 hours. At the point in the
program where the first random
number is required one can
instruct the computer:

10 FOR J=1 TO TI

20 X=RND(1)

30 NEXT d

: . or the running time can be
held to a certain maximum by
substituting VAL(RIGHTS{STRS
(T1),3)) or TI-1000*INT(T1/1000)
or a similar expression for TI.
Another good way is to let the
random number generator run
continuously until the subject is
through reading the instructions,
For example the program might
read:

10 PRINT*PRESS ANY KEY
WHEN READY."

20 X=RNDI(1)

30 GET As:1F As=""G0OTO 20
This 15 the technigque incorporated
in the accompanying program,

ingle digit
S random numbers

Having achieved the eminen-
ce of Caesar’s wife, random-wise,
you may now ask whal we are Lo
do with these random nine-digit
numbers between 2ero and one,
gince what is required is random
onedigit numbers from one to
five inclusive. Those who know
the answer may skKip to the next
paragraph. The answer 1s: one can
generate integers from 1 to A with
the expression:
INT(A=BEND(X }+1)

A*RNID(X) will change the range
from between zero and one to
between zero and five. In most
micros, INT(Y) will generate the
greatest integer not greater than

Pr]:uhghi]iw of puessing ESP cards correctly by chance in 100 trials

| Mia B |
57D, Dew. = 4|

"
=
|

+

| Frobad

Y. changing the range of our
expression to the integers [rom
zero to four, The addition of one,
either within or without the
parentheses, will shift the range to
the integers from one to [five,
(There is one intentional error in
this article. Readers who spot it
and who approach the editor on
or about the birthday of the dog
Laika, (and who can correctly
identify the dog Laika) will be
treated to a drink in all Latka-
liheod )

rogam comments
With all these concepts [irmly

in mind we can now confidently
analyse Lthe appended program,
“ESP TEST”, submitted by F.

Chambers. An earlier version is
avilable G cassetle from
Commodore’s library.

LINE COMMENT

100 Good practice to give clear
statement of title, author,
and date, with room for
addition of notes on future
modifications by others
without renumbering, 400
lines is a bil more than
enough. however! Good
practice not to use line
numbers below 10, as single
digits can sometimes be
entered in error in  the
“ready’ state by novice
operators, thus wiping out
lines having those numbers
Instructions: 1 am glad Lo
sep the title printed as part
of the instructions; 1 also
l|!'I|!-]'- M tlﬂi' 115 I;Ir l[‘l”hl:l'-
spaced text throughout.
Randomizes the start of the
random numbers table (see
text).

800 X= incremental count of
successiul trinls: N1= incre
mental count of total trials.
F=1 flags the sample run of
svmhbaols

645 Good practice,

670 N= number of trials

690 55= symbol selected by sub-

o0

o)

Bl




ject; S= numerical equiva-
lent,

Program listing

800 Generates random numbers
from 1 to 5: R= symbol
selected by computer,

910 See Table 1 for PET pro-
gram listing conventions.
These graphics can be re-
designed for computers that
do not have PET's facilities
in this department, The
author has not copied the
original ESP graphics faith-
fully for technical reasons.
They included a circle and
parallel, wavy lines.

1500 Routine to display sample
graphics. Delay using the T1
clock. !

1570 Routine completed, flag
reset.

1600 Increment trials count.

1610 If guess was correct, incre-
ment success count, Print
Tesponse.

1640 End of run,

1710 Rounds off percentage to
three [figures (five places
because of decimal point
and the blank which preced-
&4 all numerals. Same affect
could have been achieved
with INT(X/N+1000)/1000.

1740 Equivalent to (X-Mean)/
Std. Dev.

1800 Some may not care for this
kind of touch or for line
675, but I find them re-
freshing.

PET Program Listing Conventions (4)

[]: nny text in brackets is to be inter-
preted as  ingtructions to print
cursgor, clear, home, space, or
reverse symbols

Cii:  cursor up,

CD: ewrsor down,

CL: cursor laft,

CR: curmor right.

C5: clear screen.

HO: home

RE: reverse.

RO: reverse off,

5H: hift (hold shift down for nexi

bol outside of brackets.

SL ift lock (hald shift down for all
symbols outside of brackets until
advised otherwise or end of line

SR: shiflt release { cancels SL).

SP: ane.

Example: *"[6CU 3CR]™ rint 5

cursor up gymbols followed by J cursor

rights. Note that il s nol necessary to
specifly that these require the use of the
| shift key.

S

eferences

1: This simplified statement of Bernoul-
due to Jumes H.
*The
p.
1445 : Simon & Schuster: New York

li's Theorem is
Newman and 1z taken [rom
World of Mathematics” wol.3

1966

: “Extra-Sensory
Sixty Years"
Holt: Mew York
chapter and an appendix
mathematicsa of proper
annlysis of ESP tests,

i

Perception

to

A: The Society for Paychical Research
1 Adam and Eve Mews, London W8

4: Derived [from  suggestions by
Colling and other sources:

rienctions will be apprecinted,

After
Rhine ot al: Henry
1940, Devoles one
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statistical

readers’
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REM “ESP TEZST
PEIHT*HESC 18
PEINTSRC (140"

PEINTENTHIS PROGRAN TEST:E OWE VAETETY OF
PRINT=MEXTRA=SENSORY FERCERTION' THE AEILETY
PRINT=E] WILL SELECT OME OF FIVE SWMEOLS
FEINTmRAMDOMEY BUT MILL 0T DISCLOSE IT
PRINT V0L HAVE RECORDED vwIiLE FREDICTION,
FRINTNTHE FIVE SyMEQLE A&E DIAMINMD. PAERALLELE. "
PRINTCROSS. TRIAMOLE. AND SOUNRE.

PRINTSRC (14241
FRINT"®
RsRHDT |
ox HlEg
FRINT=S00 YOU HISH TO S5E THE SYHEOLS BEFTFE
FRINT“E5TRRTIHG™ PRESS v FOR HYOFOE M.
INPUT %3 1F Yo="Y* THEN Fel GOTOIS09

IF WE==p" THEMN &%0

PRINT= WR0hG EEY Ity AlAlMN.* &
PRINT=HOM MAMY TRIALS DO wOU Mi Tl

PRINT*MEVGCEST A HINIMUN OF 2% F IZAL MEIOHIFICRICE. ™.
INPUT N IF NSO THENG S

IF M@ THUEM FEINTONT HSVE TGE TIME [F %'0U D
IPUT=MDK, ENTEER Y0UE FIESY SYHBOL SELECTION
INPUT BENTER YOUS WEXT SELECTION
IF S#="0" THEN 5=| CGOTOD G800
IF Sga*p" THEM Sug (0T0 200
IE S#=*C" THEM 2=3 GOTO 200
IF S#=*TH THEN S=d GOTO 500
IF Si="5" THEM 5=5 (OTD S0
PRINT=TME0NG KEY TRY Af&]d,
g R RRCATH R L RN

IF B=1 GOTO 208

IF R=2 GOTO 1080

IF Rad QOTO Ll

IF E=4 COTO 1200

IF R=% 0OTO 1304

RER DIAMMD GRASHICS.
PRINT = SPC 4 150 = e
FRINTSPC (18 * grmrap
PRINTSFCOIT I " 5FBF
PEIHTERC (1€ = srwr

B F.CHAMEERE
'ESFE . TEST

TORPREDICT FUTURE EVENTS.

FRESS AMNY KEY T
CET Kf [Fpr==" COTOSSO

TUEN PRGE .

YES

BDP.C. T,
(hP.T.C.0R 38 i SF

oF

GOTO G0

SN ER QOTOTO0

FRINTSFL (150 = sFrmw
FRINTSFC (150 "
PRINTSFC (1€ ) “ g
PRINTSFC (17 .
PREINTSFC (152w
PRINTSPCCIS) "W
IF F=] THEH |%&(
; COTO e

1000 SEM PREALLEL GR&PHICS,

1818 FRINT*I"SRC(] S ity
1E20 PRINTSPCE 1T " M —

103 JE Faj THEM |54

1849 GOTO 1600

Li0E BEN CROSS GRAPHICS.

1318 PRINT SR (] 20~ iiahbihiy -

1120 PRINTSPCjayd =

1130 PRINTSPCC 130" d =

1143 PRINTEPCOIS ! et T—

1158 PRINTSPCY ISy —d

L1668 PRINTEPC{13:"a =

1I?0 FRINTSPCCLISM" & =

1180 PRINTEPCLIZ) " =

1190 IF F=) THEN ]548

1125 GOTO 158

I EEM TRIAMOLE GRAPHICS.

1218 FRINT=J"EPCCi55"

l23a PRINTEPCI I8} Y

1230 PRINTSPCOLT"oF I WY

1248 FRINTEPCIEM" FDF =

12330 PRINTEPCIITY PO =
PRINTSPL( 14" O =
PRINTSPC 4
IF Fs) THEW |54@
COTOLS00

BEM SOUARE CRAPMEICS.
PRINT=TI'SPCL] 65 " Ity

FOR W=1TOS FRINTSPC{L5)"a 8 i-
HEXT W

PRINTEPCUIE) " s

IE F=1 THEN 152

EOTO 1600

REM FRINT ZAMPLE GRAPHICE.

FOR ¥=| T2 5

B,

T=T1 GOTD 328

IF TIOT#120 THEN 1340

TeT]

bt
b
e
e
e

HEXT

Fed GOTO &S0
HimMiel

IF =R THEM Xeiel
FRINT* SO0,
PRINT & CORRECT OLT
IF Hi=y GOTOL 00
GOT 06

1 REM' EMD-0F -GANE BOUTHES

1 PRIMTEPC jap

| PRINT =8 PRESS RN KEY TO SEE RESILTS.
1 GET KF' [F ky="" GOTOITDE
1

i

PRINT @R IGHT " 0OTD 1&W

OF “Hp “TRIALS. *

PRINT*O'DUR PREDICTIONS WEEE LEFTECS TR HNI00) . 50
PRINT*ECHACE BESULTS WIULD GIVE 298 CORBECT,
PRIMT*BY0UF PREDICTIONS HAD & CRITICAL RATIO (==
PRINTLEETRCSTREC (SRN-HI/  2NSIR(HAD S, 30 STRHDNED DEVIAT IO, -
PRIMT MR FIGURE GREATER THAM 2.7 5.0, WOULD BE"
PRIMNT*NEIOMIFICANTLY HIGH FOR A &M OF 2% 09
IHPUT“SRNOTHER BUNT 'Y Of M 0=iwd |2 =iy
IF Y¥= "H* 5070 [308

PRINT *L80NG KEY  THY FORIN®
200 PRINT*EOK. IT S REEM R FLEASUEE 10 COMPUTE FOR
118 PRINT=OU. TRy ME AGAIN SO0M " EMD

‘N CORRECT,

HI0RE, =
FIT S

0aTo 1 7o
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Ready for business.

CBM Business Computer System.

['Ir'nl:l'l thie tr .ll"- '|1'\'||'r:||-1'i|||: torrent ||||I ‘-:_;_{_||'I‘I,|‘|:‘.-|'_w-i_ i -.|||:'|j--I Prormises and
come ons in the computer marketplace, how do vou choose a microcomputer that's
right for you?

Four things determine the suitability of a microcomputer: Hardware
Softw A Service and Price

At Hanimex we've got it all r_.||_1r-1'n|-:' with Commuodore Business Maochines

I|'l... n'-:'::lllllr'.l'lllb- .II'I':j I'I|_IJt_:II!:-'||.[ are I_ld,':=|_|n_::|_|'|| and manulactured 141
Commaodore ensuring total Svstem compatahility, Every CBM System is tested
prior to installation to guarantee maximum reliability from the day vou plug
itin

An array of soltware programmes is available for business and other
applications including General Ledger, Creditors, Debtors and  Word
Processing.

However, if vou require additional o spieciillised proprammes these con b
produced easily and inexpensively because of the advanced software tools
built into CHM Systems

Hanimex and vour Commodore Dealer have a serious commitment to service
Mhanks to modular design and Self-Ihaprnostics ||:'-.|-|r mes can be identifed
and remedied quickly and complete customer maintenance service s
available

And when vou finally L down o the Price vou will find that the Commuopdor
]1'1;:«1:.1[-,_1 Hf«'[ﬂﬂ is more computer for less muoney. And a computer that will
pay oritsell thster

_"L]--J'_;_[ with Commuodore, we al |:i.:1|:|]'||-\ Are F:-I,,I:',j||:||_-|' lor the [uture needs of
the business and F'Ir-!-“i'-ﬂ"r'..'; worlds, Our main customer 12 thi smuall
businessman, hut ['fflj"ﬁ.‘illlr'.ill programmers, engineers and others are also
finding our products invaluable

We are proud to offer this high quality
CBM Svstems are avialahb

network ol Commodore Dealers

(= commodore H HANIMEX

i i 1AM -

product at an incredibly low price and
imedinte delivery from the nationwids

24 AP
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So 8
APC recenily had access to a
Svsrem 80; 2-80 based, t's
fielly compatible with the TRS-80
level Il The machine, an
integral processor, keyboard and
cassetie drive, plugs inte the
domestic TV and is no bad way of
“getting into'" computing.

BEANAAAERRERNS
L] =4+

L) AE
L&

It has a socket for attachment of an ex-
ternal cassetfe, quite useful if you
encounter load problems, as 1 did, It
seems that some of the commercially
available tapes, while being suitable for
the TRS-80, need some means of volume
adjustment on the System B0

We lent the machine to [an O'Neill
(who has used a TRS-80 for some time
now) to see what he thought of it. Here
are some of his commenis:

“The built-in  cassette recorder

worked well and cut down the number
of leads needed to connect the svstem
to the mains and to other units It also
offered a manual/computer control
gwitch, ideal for rewinding ete. All the
TRS-80 programs from my own system
loaded perfectly, both on the internal
cassette and on an externally connected
one. | also liked the built-in power
!;upd;ly."
ne or two Lthings are worth men-
tioning in addition to lan’s comments,
It has a double width character switch
which stretches the characters that
appear on the screen, thus making edit.
ing much less of a strain on the eyes.
There is a reset button tucked away
behind the kevboard which resets the
machineg when and if it locks. This can
happen if reading a poorly recorded
tape for example. Finally, the S100 bus
ensures compatibility with a wide range
of peripheral devices. Returning Lo lan's
comments, he also noticed a few things
that he didn’t like
“The monitor 1 used had a severe
attack of the shakes when attached to
the *B0° and I also failed to get it to
work with either of our domestic tele-
visions. It seems that [ should have tuned
them in, something | didn't realise al
the time. Perhaps the instructions could
b elarified. 1 found the convention of
calling the return key “new line” repul-
sive — | don't know why, 1 even prefer
*enter'. Ah well, it's not that important
| suppose, One fairly serious omission
from the kevboard was a * clear * key;
and, despite the assurances ol the sales
blurb, | could find no justification for
the claim of * full cursor controls *: there
is only backspace and new line.
The  manuals, wlithough  first
attempts, appear sufficient and are pro.

bably easier on the inexperienced owner
than the detailed, thouph excellent,
TRS-80 Level 1l manual. The literature
seems to have been written with the
American user in mind and hence it s
oversimplified in ploces and littered
with bad grammar and American
spelling.

“The BASIC is very compatible with
that of the TRS-B0 as is shown by the
benchmark timings (in seconds), which
nre ns Tollows:

BM1: 2.7, BM2: 11.6, BM3: 28.0, BM4:
28.5, BMb6: d1.d4, BMG: 51.9, BMT
H1.0, BMB: 11.7

One final thing numeric keypad
freaks will be sorrv to hear thal there is
no convenient place on the 51_.':&1&:1‘. ED
to fit a keypad,as thers s on a TRS-B0."

Our view of the systemn s that it is
an economical way of “getting into’
personal computing. ILs main disadvan
tage is that ':11 vou use the family telly,
a5 | do, then either the family has to
prefer walching vou playing with the
computer or your computing time will
be seversly curiailed in the interests of
domestic harmony David Tebbut!

TECHNICAL DATA

CPU Z30
Memon, 4k RAM
Sereen Own television or monitor

64 or 32 characlers per line
Integral or own domestic
connécted through DIN

Casselles

conneclor
Bus S100
Ports Up to 256 through

expangion box
Languages TRS-80 Level II compatible

because they find it impossible

doeoliis on time

an the control of @ major source of business casi

OBJECTIVES OF
SALES LEDGER

The Jl.:ll of the Sales L-:J.gc] {s to control
and record derails of monies owing to
a company from the sale of their prod:
ucts or services. If vou were to ask the
accountant what he would expect to
find in his Sales Ledper system he would
probably reply something like this:—

*1 must be able to post dated invoice
or credit nota amounts to the account
of the customer concerned, Similarly |
must be able to post any cash | receive
from the customer. | want a [ree choice
in the type of gccounting system to be
used. If I choose a balance forward
svstem | would only expect to see detalls
of transactions in the current pedod,
but 1 may wish 1o have dated balances
If 1 chose an open itéem system ['d

The lite blood of most businesses (s thefr cash flow. In fact many small businesses go
particularly the large anes

o ger I.fra'.'r CHSTORETS

want reference numbers against each
invoice and credit note. I might want to
produce remittance advices so that my
customers can tell me which invoice
they are paving and I'd certainly need
lo be able 1o allocate cash paid against
involces. ['d also need to be able to deal
with cash [ can't allocate which may
mean that |1 need to be able to indicate
any invoices which may be in dispute.
Whichever accounting system | may
choose 1 would like to be able to change
to the other easily; of course 1'd accept
8 compromise in going from balance
forward to open itém. | might want to
have some of my customers on open
item and the rest on balance forward.
I'd definitely expeect customer state-
mienis to be produced at the end of each
period and I'd probably wani an aged
debtor analysis to pinpoint my bad pay-
ing customers.”

Mow although Sales Ledger is prim-
grily the province of the accountant

there are

bankrupt

to pay their

Not surprisingly, we are concentrating the first of our regular sofrware features
The Sales Ledger,

other interested parties
The customer for instance may like Lo
see payment terms clearly stated, par-
ticularly if he can take advantage of any
prompl payments discounts The Sales
manager may wish to see some analysis
codes in the system so thal he can do
reports by Rep. or area. The auditor
may wish to see Sales and Cash day
book listings to assist him in audit tdals
The salesman may wish to enguire at
any time on the indebiedness his
customers and he may need to know
how near to their credit limit they are

Finally Sales Ledger packages are
rarely  implemented on thelr own so
linkages may be important. Are the
input transactions produced automati
cally by the order processing or invoic-
ing system? Are nominal ledger trans-
actions created automatically by the
system? Having to re-print informe-
ation already known by the svstem can
be a time consuming job,

APC
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SoutH WEesT TECHNICAL
Propuct CorroraTiON

10119318

LUIMPUTER

SYSTEMS
SOLUTIONS

Intelligent Terminal
IF YOU HAVE A BUSINESS OR
SCIENTIFIC PROBLEM THAT
CAN BE SOLVED BY COMPUTER
— WE HAVE THE SYSTEMS SOL-
UTION, AND AT PROBABLY
MUCH LESS THAN YOU WOULD
EXPECT TO PAY FOR OTHER
SIMILAR SYSTEMS.

O,

Southwest Technical Producty Svatens
you unmarched POWER, SPEED
VERSATILITY

® Two Central Processers with 56K
& 128KHAM expandable to To8K
using Mauotorola’s latest 6809
micro,

® Three Disk Drive types, 175K,
2.4M & 16M Bytes,

@ Large range of Printers, 80 & 130
Column  High Speed DOT
MATRIX and DAISY WHEEL.

@ Powerful and versatile Intelligent
Terminal.

COME AND SEE THE SWTF  RANGE AND

TALK OVER YOUR SYSTEMS PROBLEM

e

1

GFS ELECTRONIC IMPORT S
] McKEON ROAD,

MITCHAM, VICTORIA, 3132

PH (03) 873 3939 CABLE:
“CQMIMPORTS'' MEL.

6 APC

| | Retail |
Sciences Pitt | Comp. Byie Comp.

|1|~!|:|Ilulur M5 Hanimex Dicker 51 Powier "'\I|. pl GFS | Company
Tulr:'i
Post Invoices w N X X X %
Ps -t"'-1i'r\-||.~- \ X X m \ v .
Post Cath K i X LI L
Hu ANCE FOIw rd

VElor N L} Y L} X L}
Aged t.-!-..l:l.n.:- X % , % X

| Orpeny itesn systen X X
Allocate cash 3 it | k % X X L L
| 1 nallocated « |'||| L} 1 5, 5 X !

Mixed systems X | X 4 %
Statements % 5 % X X % X
Aped debiog

report LS * X X ¥ x |
Sales tax analysis % X Y X
Sales day book | X X X ‘ X
Link to Invoi ing 5 % . %
Link to Nominal |

Ledger A % 1 1 W 5 1
Link to Stock

Control | X | | W i\

i i 1

VOLUMES | SIZES
Max. custamers | :

disc 1000 B0 200 | varies |varies 1

WWRLET LT 12002000 | S GO
Mzx. tramsactions |

wstomer 000 1 2040 | T50| varie aries| =500 |

sy aten 30000 604 30 |:-_|r'-|- 14000
Maex balance (31 | 1.000,000 | 9,999 994 | 10,000,000 varios [varies| 99.999) 5 999 999
Mix. transaction

amount (5 10, 000 1 (0 (00 varies | variei] 99.999 Kpipy Cyoyiy
I‘"\ |'}.1[I.'!'|- Lk‘l[g{'f MNeE0s I_jl_[ll_' reléerence to the "':”::;P[I"‘-

This system
Manugement
(0351 9155),

was written by Integrity
Services of Melbourne
It is available from 1

oSt

{ hardware retailers at around $500,

The ¢ does not include custom

P,"..

isation but it is available at a cost
related to the modification involved
The minimum requirements of the

n 4EK
and a prnfer.
al  present

CPM system, dual
There are
throughout

]:'.;_:'L..IE'-\.' are
Hoppy disc
S1x1 ¥ LISEr
Australia
LJL-..J.'I.E.":[EL!ItJfI COMmprisecs

I an oper-
if the

ators manual and, program
source is purchased, a design manual.
The 70 page operator manual includes

a step by step introduction to running

the system and smmple pontouts, while
program descriptions and file structures
and layouts are contained in the design

mmantial

The package is written in BASIC and

i three I|'Il"|||I Warranty :'.!'Ii.'l‘-.r. SOt
ware bugs is provided. Training is
wailable at an extra charge.

Melbourne Byte Shop

Written in  Australin by Davidsor
soltware, this system is available from
Melbourne’s Byte Shop (03-568 4022

The basic price
e

of the package is $ 100

syslem Is very easy to operate and

hensive, user-orentated documentation
Minimum n.-rdu are requirements are a
had K |"l1 M svstemn, 8" dual drive double
density f]u| pyv disc and printer. The
program is written in BASIC I'raining
and _ll‘T"T‘lIx{[L n are available at an
agreed price, while any bugs that creep
in aré corrected free ch |..L'

Dicker Pty. Lid.

This system was written by

Sciences and is distributed in

by AJ & IW L.-|;I~ r{02-524 563
T":l:" '."-'.L'l‘-;.l.'\' :‘- an '|T'i.l‘ ate

Retail
Australia
2)

1 Inviic

ing, Accounts Recejvable, .-‘-.u.'_ﬂ..l'.b
Payable and General Ledeer svetem and
COsLs 'h ] "-'":l:‘l_

The « -1 includes installation and &
perod of training 1o be arranged her.-.,u
user and l der, The minimum hard
ware requirements are a 48K CP/M
system, S00K of online dise storape
and a 1~'I column printer. There are
over a thousa || WIS ,;_[,1*-_:.1._1’

The documentation provided is a three
part users’ guide which Includes a
general XM Overview, system design
and ..;J_'."_-.‘iT.iH. program - descriptions,
explanation of error messages and
suggested operating procedures. The
package i5 written in BASIC, and
customisation is done as required at an

agreed E!I:., .

OTHER SALES LEDGER PACKAGES KNOWN BUT NOT EVALUATED

Pitt Street Microcomputers 0
Computer Power Australia 03.645 3
GFES Electronic Imports 03- ﬁi": 3939
The Computer L----1}‘--J|‘-,

Hanimex 02-938 0400

2-569 8228




FASTER, MORE EFFICIENT
PROGRAMMING

What can you do to make your programs
faster and more efficlent? This article

will hopefully provide the personal
computer programmer with ways of
programs. Avenues

speeding up s
a&:-:;u.d:f' exist for those with money
companies and firms where ten thous-
and dollars here and there is easily
found. Those with money have several
options open to them: they can buy
a faster computer, buy a faster interp-
reterl, or pay a “software house’2 to
write the program for them. 1 have,
however, yel 10 comé across 4 pros
gram written by an amateur or pro-
fessional that cannot be made fastér

It is not always a good idea 1o
concentrate solely on making the
program faster, because in doing so it
may become longer and/or less acour
ate. Nevertheless there are ways that are
well worthwhile implementing which do
not make the program longer or less
accurate

Improvements in speed are particul-
arly worthwhile on dower computers
Today's large mainframe compulers are
g0 fast that a 20% saving in a response
time of one second is unnoticeable: but
g similar saving to a micro user could
save ten seconds or more.

If vou are like me then 1 think that
you will get great perscnal pleasure
from improving your programs
even ones which are supplied or bought
gan usually be 1':1L]rm'.'m}J. :

I have written hundreds of programs
and have yet to be entirely satisfied;
they could all be improved in one way
or another. 1 have a program that
takes 15 seconds (o reply in a 3-D
noughts and crosses game; it used to
take over 30 seconds, but by observing
the points outlined later 1 managed 1o
halve its time of response.

Okay then, let's get started on
some ways (o speed up programs.
These processes may only make the
program 10-20% faster, but they could
muke a stappering improvement, |
once wrote a program that would
have taken B600 yemrs to perform
some routine. It only required a small

modification and the same routine
worked in 0.4 seconds — a slight im-
provement, Here are some ways in

which a student of computer science
i$ taught to manage programs more
efficiendy.

One line
Improvements

The statement LET X = A 2 could
be made 7 times fastér written in this
way: LET X = A®A. Powers are much
gdower than multdplications.

Similady replacing LET X = A 3 with
LET X = A*A®*A will give o 6 fold
improvement; non-integer and higher
powers are not worth altering.

The statement LET X = 2%A could be
made 6% faster written in this way:
LET X = A + A, Multiplications are
glower than additions

Function
Evaluations

Remember that certain operations are
faster than others, the usual order for
decrease in speed is miven below. If a
statement can be replaced by one
further up the list then usually it
results in a faster execution.

Each line takes successively longer
than the previous one. The order of
these functions may vary with differ-
ent interpreters and should be checked
with the manuals, or by mnning the
benchmark tests mentoned later in
the article.

Array
Variables

Do not use array variables unless ab-
solutely necessary. Always replace LET
A(1) = 3*A*B with LET Al = 3*A*B
unless of course you need the modified
address that A(1) can provide. It takes
most interpreters 65% longer to find
an amray variable in store than an ordin-
ary variable.

Another [ailling is the use of the
same array ¢lement on successive lines,
The left hand example is 10% slower
than the right hand example
|18 LET X = ALFJ;_* 5 LET T= A(F)
JBLET Y= AP 1P LET X=T+3
3 LET Z = 6*A(P)

20 LET Y=T+4

1@ LET Z= 6*T
Successive calls of the same u[uE-
varable are inefficient. Even though
the right hand program is longer, it
is faster.

FOR ... NEXT LOOPS

FOR . . . NEXT loops are the [astest
way of performing a loop, so should
always be used in preference to the

LET F THEN loop. The for-
mer are staggeringly [aster, often
anywhere between J00% to 200005

faster. Example below

IFLET A= WBFOR A =1 To |8ee

20 LET A = A + | 3¢ statemenis within
loop

38 statemenis within loop 48 NEXT

4@1f A 1090 THEN 20

In addition to the FOR loop being one
line shorter, it only takes 3 seconds
for execution as compared to 12 sec-
onds for the LET. . 1l THEN loop.

Mested FOR loops are a source ol
slowness  too, compare these two
PTORIAImSs.:

1@ FOR A=1 TO 1@ FOR B=1 TO 4
2@
20 FOR B=1 TO4 28 FOR A=1 TO 29

3@ LET X(A B8 3@ LET X(ABpF=@
1@ NEXT B A@NEXT A
SONEXT A SANEXT B
The left hand will execute

Prograim

25% slower than Lﬁc right hand pro-
gram. Why? In the left method the
inner loop is set up 20 times. Setting
up means that the computer has to
store the start, stop and increment
r;uu:ﬂ.ul::.'ﬁ. In the right method the
loop has only to be set up 4 times.

If possible, stick to intggers as para-
meters in a FOR loop. (The opposite
of integers are reals. Integers are whole
numbers that can be stored exactly;
reals are numbers that may not store
exactly try converting 2.1 into
binary). Most interpreters treal integers
in a different way to real variables,
and integer arithmetic is around 10f%
faster than real arithmetic.

Another common fault is evaluating
a constant inside the loop, when it
could have been evaluated outside it.
Example

18 FOR A=ATO 1A LET X=3.145296
9p STEP 18 25180

20 LET X=3,1452 28 FOR A= TO 98
9625/ 188 STEP 18

IO LET B=B + 3@ LET B=B +
SIN (A*X) SIN (A*X)

4B NEXT A 4@ NEXT A

The left hand program is poor pro-
gramming as well a5 taking 15% longer
Here is an jl!'lIL‘ff.'q!-l-l]? program,
the output achieved has been varied
d-;pendmg on the interpreter used.
IOLET A=
2BFOR A=1TO3® ASTEP A
ITPRINT A;
AFNEXT A
What happens if we use as {rnr:mwm
for the ‘iuup the loop variable itself?
Here are two outputs achieved with
different interpreters: 123and 1 248
16 32 64 128 256 for ever. If when
you run this program vou do not get
the output 1 2 3 then the following is

another way of speeding up your
!'l]'l"l}:]':l"'l‘.
18 LET B=6 1@ LET B=6
BFOR A=BTO 20LET C=3*B
i*B
STEP B/3
1P statement IBLET D=B/3
4RNEXT A 48 FOR A=B TO C
STEPD
56 statement
o NEXT A

The right hand program will execute
faster, because the loop parameters
will only have to be calculated once,
at the beginning of the loop only.

Apart from ﬁw last point made,
all the previous points are universal
and all interpreters that T have used

benefit from the above methods of
speeding up
Brackets make no difference to the

speed at which a funciign is evaluated.
LET X=(({A + B))/C) is evaluated at
the same speed as LET X = (A + B)/C.
So the moral is always use too many
brackets rather than too few. An
example of too few brackets is given
here in finding a solution to the quad-
ratic ax2 +hx+c=0

APC
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LET X1=(—B + SQR (B*E — 4®A*C))/
2*A would give a wrong answer.

LET X1 = (=B + SQR(B*B — 4*A*))Y
{(2*A) 18 cormect

Trigonometric
Functions

If you are evaluating more than one
of the functions at the same time then
it is worth using the following trig
identities 1o evaluate the other:

5in2x =1 — cosex

cosx = | —gin?x

Tan x = sin x/cos x

In a program il we evaluate sin x we
can evaluate cos x and tan x from it:
18 LET A=SIN(X) 18 LET A=SIN(X)
2ALET B= 28 LET B=COS(X)

SOR(]1 — A®A)
38 LET C=TAB(X)

3FLET C=A/B
The left-hand ]"l'Tl'JF;T?I:'I'. should be faster
than the right-hand program

Looking for the
place to speed
things up.

The place to look is inside a loop. If
the ]HI-';‘ % III'-'LH-I.E| enough mes 2
saving of 10% cach time around can
make an appreciable difference. If
gtatement i8 nol ingide a loop it iz
unlikely to be worthwhile altering it.

Apple Owners

GET HARD COPY OF YOUR HI-RES SCREEN wilpbe

GRAPHICS.

Testing your
Computer/
Interpreter’s
speed

It is possible, indeed it is a very good
idea, and only needs to be done once,
for the amateur to check and list the
speed of execution of various routines
and functions. The testz used for
measuring are called ‘Benchmark tests’
and you will find a series of 8 such
tests in APC Volume 1. Issue 1. page
14.

Benchmark tests are devised to find
the speed and efficiency of a particular
».nlmlh.r."lnh,n:urs,h: using !'l::n it i3
possible to time a particular routine,
addition say. Here Is a method for
timing addition, but it can be extended
to ume multiplication, SQR, SIN,
RND ete.

1@ PRINT'S’

P FOR A = 1 TO 1909
IBLET X =2
APNEXT A

50 PRINT ‘E’

6P END

Time this program using a stopwatch

from the 'Pmu:in of the 'S’ 10 the
rinting of the E’. Now |e.|lu.1. the
line 30 LET X = 2 + A and retime

This picture was printed on a TRENDCOM 200

printer using an Apple 1l computer.

The TRENDCOM 200 also prints BO columns
$£590 + tax

ASCIl — upper and lower case.

the program. The difference in time
is due to the 1000 additions performed
in line 30, so divide the time difference
by 1000 and you have the dime for one
addition.

Replacing sulu*n:m 30 with 30 LET
X =724 or LET X = SQR(X) and you
can time various functions. Make a note
of the various speeds and you can
modify your programs to work faster,

Une final word of waming. vour
efforts may only lead to a 107 saving
in run-time but they could accumulate
to something more worthwhile,

Glossary

. An INTERPRETER is a program
written in machine language, which
translates a source program, written
in a high-evel language (BASIC, CO-
BOL, ALGOL, FORTRAN) into a
machine ]mgu.up* program, R._m{:rn
ber that computers cannot under-
stand any other language excep L their
own machine language, and all other
languages must be translated before
they can be executed.

1. SUFTWARE HOUSES are indepen.
dent companies formed to provide
computing services to clients. They
offer many services, including pro-
brd”ﬁ J-!”.“!l J.!ll:l |'||||_1'|I II[ e -
puter time. Erlt'-, also provide soft-
ware packages,

Also available from Computerware is the TRENDCOM 100 — a low cost thermal ASCII printer with

upper and lower case and forty characters per line . . . .

We also have plug in and go interface modules for

TRS-80

SORCERER

PET &

390 + tax.

SUPERBOARD II

COMPUTERWARE 63 raisLeY STREET, FOOTSCRAY, VIC. 3011 Telephone: (03) 68 4200
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Basic Basic " - ¥ - N ; 1 $£11.00 Programming Proverbs . . . $9.50
Advancad Basic e - $11.00 Fortran Fundamentals . . . . . ey win wov .00
Basic from tha Ground up ; j £11.00 Fortran 4 Programming . 59.00
Basic Work-book . . R ko Microcomputer System Duu;n ol B e s + o . 52100
Discovaring Basic A et .y ; . $8.50 Microprocassor Data Manual . : : 510,00
Comman Basic Programs. . . . il . aeratans B0 Microprocassor Beies i A - $16.00
TR I | o e e e e e ; $19.00 5100 Handbook $10.00
How to Hunda:umputm controlied Robot . A £15.00 Digital experiments ; . onwa ; 1100
Hew to profit from your personal computer . . . . . . . 511.00 Digital Trruhie Shooting i 51250
An Introduction to Microprogessors 0, . ., $11.78 Telaphona Acoassorio . 37,860
" i - i et et ek D 51250 More telephone sccessories . . . . . ... .. .. .. 8750
Z80 Programming for Logic Dasign e e ! g £12.50 Legical Dewign Using 1C's $24.50
280 Assombly Langusge Programming . . e $13.60 Statistical Patiern recognition EHEFERESS s ¥ 4 )
Pay Roll B Cost Accounting® [Software [ "mu rch .‘n'q'f?-' 520.00 Fundomentals of Data Base Systems $21.00
Account Payable & Hecoivable® (Software fo match 555/ £20.00 A00 ldeas for Dosign Vol 2 - $18.00
General Ledger® (Software to match 399). . . f el ow s RR0U00 Vol 3 . . $18.50
B502 Assembly Language P'rululahnﬂmu 2 £13.60 Val 4 $17.50
Tha BE00 Microprocisar . . T, e g R Al g g M Imtegrity & recovery in Computaer Systems . B12.50
Basic Microprocessars & the GB00 T RS et | Managerment of Information Systemy £11.00
Computer Mathematics . . . . | . 516.00 File Structure for On-Line Core Systems . . . . . $18.50
Consumars guide to personal rnmpmlnq. H- I"f'tlrmnmcmln $11.00 Data Managsmaont for On-Lina Cora Systums $18.60
Mini Computers, structure & programming . v+« 18,00 Digital Signal Analysis : oy FEPRAarRi g o |
Fundamantals & Applications of Digitallogic circuits . . £13.00 Computer Security Fisk Ah:h.--m : . $16.00
Small Computer gystems Handbook - . 511.60 Charpcter resders & Pattarn recognition . . $17.50
The first book of Microcomputers , . . . i ) Medern Electronics Security Systems . . . . . $16.00
Computers in Sochaty . . . . . . . . 59,650 Printed Circuit Sasambly A e . $6.50
Computers in Action . . « « v o = o 4 = 2 o« e R e D Basic Mathematics Vol 1 . . . & o o v v v v v v s . 88.50
Standard Dictionary of Computen , - 225,00 Vol 2 : v . 88.50
Programming Programmable calculotors . . . . .. . ... .. §13.60 Mathematics for Electronies . . . . . . . . . » . 5950
110 Basic Cnrﬂpulnr F'rr}ﬂrnn'li. S Bits T i 5 . . SB.00 Human Communcation Hendbook Yol 1 k :11 0o
Cobol withstyle . . . . .. . ... T . g i o n s OIS0 Vol 2 ... 31200
Basic with style . . ; PP Computer Dynamics . . . . . . . ats e B0
Fartran with styls R . . ‘ v «o« B0B0 Computer Alded Design Tm:hnlqun o S it < - 1]
Pascal with style . .« .« v v v e n v am s : R - Electronic Game Projects . . . . « 4 = 2 o 255 s £5.00

o Diue i sarly July + TRSAO Disk and athor Mysteries * ‘Panningten” . $25.00
POSTAGE IS INCLUDED AT ND CHARGE, NOWEVER WE SUGGEST REGISTRATION OR CERTIFICATION
26STATION STREET, NUNAWADING PTY. LTD. VIC. AUSTRALIA Tel: (03) 877 6946, 878 9276.

FULL GLOBAL SYSTEM

The Configuration consists of!

1 x Commodare 32K Micro-Computer Central Processar Unit (CPL 32K RAM/1BE RON
- Video 5_}it.|:-.;1',-' Unit {VDU) 1000 Characters

Business Keyboard |

1 ¥ Commodare Dual Disk Drive : DOS resident in Unit.
Usas single sided, single density 5% Floppy Disks
170K [approx. 60 A4 pages) actual user storage per disk

1 x Diable 1355 Hy Feed b5 characters per second

Daisy Whael Printar = Produces letter quality print
'-.I".'l,rul‘- o [1™ Word Processing Software
Installation and Operator Training

ALL FOR UNDER $10,000 *

In addition, far a small extra cost, a powerful computing system with software including
General/Creditors/Debtors Ledgers
SloCH Contro 5'1- sl
COMBIS — Random Access Package — Business Information System
Price List; Mailing List, and many more. “ex. Sales T

THIS MONTH'S SPECIAL OFFERS:— [Please auote Bef NNS when order i
8K PET Micro-Computer — Only $998 — includes “Space Invaders” Program FREE plus $130 worth
of other software
Memorex 54" Soft Sectored Floppy Diskettes — 1 Box [10) — $60.00 {with Sales Tax)
- 8 gach — 56.50 (with Sales Tax)
8% x 11" Plain Paper Continuous Stationery — 1 Box (2000 sheets) — 525,00 (with Sales Tax)

[ B.S. MICROCOMP,
HIER ED"F ath floor,
561 Bourke Streat,

MELBOURNE, 3000,
Tel: 614 1433 / 614 15581
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10 PART
PASCAL

SERIES

THECOMPLETE

BY SUE EISENBACH AND CHRIS SADLER

CHAPTER 2 FUNDAMENTALS:
ACTION AND DATA

The British Standards Institute
(BSI) has produced a draft defini-
tion for a standard PASCAL
language which the American
National Standard Institute ( ANSI)
and the International Standards
Organisation (150) are currently
examining, Everyone is working to
avoid the sort of situation BASIC
finds itself in where a large number
of the statements for one machine
either won't execute or give Lotal
rubbish on another,

Niklaus Wirth, author of
PASCAL, was very firm on the
idea of standardization, and we

use his book PASCAL User
and Report (Kathleen
Jensen and Niklaus Wirth, Springer.
Verlag) as the ultimate reference
work for this series.

However, the team at the
Institute for Information Systems
at the University of California in
San Diego, like most other com-
piler writers, could not resist
‘improving’ the language slightly
for their version. Since this version
is currently the most widely avail-
able on personal computers, we
shall be pointing out the occasional
differences between ‘Wirth
PASCAL’' and *UCSD
as they arise,

In any case, until IS0 and ANSI
publish their final report, we don't
know which of these will be closer
to the ultimate PASCAL.

shall

Every language (computer or
human) has rules of grammar,
However it is very difficult to

achieve fluency just from a list of
rules; examples bring individual
points to life. On the other hand
an example cannot illustrate all
the possible applications of a new
rule, In this series we will present
sample programs to  illustrate
points and then, more formally,
provide the rules so that the new
Lkl !ll' '.|H1":i j"l ol

PASCAL"

variety of ways and checked [or

‘legality’.

Format of a program

A good programming language is
one that can achleve an acceptable
compromise between the [ollowing
conflicting goals., First, it should
provide the programmer with
sufficient flexibility to allow pro-
grams to be writlen in a natural,
logical way, and second, the pro-
grams should have a hij.,i]l} predict-
thu structure so that the compiler

({the program that translates the
source program into a machine-
code object program) can be fast
and efficient,

In some languages, each state-
ment must appear on its own line.
This is equivalent to saying that
the statement separator is (CR)
LF} (i.e. the code transmitted
when you press RETURN). This
limits the maximum length of a
statement to some fixed amount
{usually 80 characters); it also
makes a program with lots of short
statements very stilted and space-
wasting. In PASCAL the statement
separator is a semi-colon which
allows several short statements to
be compressed onto one line, or
a single statement to overflow
onto several lines. Even so, the
compiler can still rapidly sort out
one statement from another

It has become accepted that
every language must include some
means of documenting a program
within the text itself, This provides
the reader with additional explana-
tions bevond the bare lines of
essential code. In PASCAL the
primary method of documentation
comes about through the use of a
very [lexible naming convention.
Every name (or identifier), whether
it is the name of the program itself
or that of one of the variables or
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other elements within the program,
can consist of an unlimited num-
ber of characters. The only restric-
Llons are:

1 that the identifier should not be
a reserved word i.e, one of the
instructions of the language, like
WRITE etc.

2 that the first character should be
a letter followed by an unbroken
string of alphanumeric characters.
3 that only the first eight charac
Lers are recognized by most com-
pilers, Any additional characters
will be there for the benefit of the
reader, to explain the functions of
the object being named.

I'hus line 1 of the program in Box
1 has the form:

PROGRAM EVENINGALL

"

rege rved word identifior

l'he identifier “*EVENINGALL'
gives some idea of what the pro
gram is about. The same approach
should be adopted when naming
varinbles, strings and all the other

separator

30 A
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program elements, although care
should be exercised Lo ensure that
the first eight characters are
unique, for the sake of the
compiler. For instance it would
probably treat identifiers
ACCOUNTSPAY ABLE and
ACCOUNTSRECEIVABLE as
being identical.

The second method of docu-
mentation is the comment. In
PASCAL this consists of a string
of explanatory text enclosed by
the character pairs (+ and =) as
shown on line 3 in Box 1. (% You
can use [ and ] if you can find
them on your keyvboard =). When
the compiler encounters the left-
hand delimiter, “‘(«'’, it ignores
everything until the right hand
delimiter, so that the message con-
tained therein is for the human
reader only.

Good programmers always use
a lot of documentation in their
programs, whatever languare they
are writing in. However, in
PASCAL they would probably

concentrate their documentary
efforts on the various identifiers
chosen and use correspondingly
fewer comments than they would
include in (say) BASIC or
FORTHRAN, which have more re-
stricted naming conventions.

The program in Box 1 illustrates
the general format of a PASCAL
program. The box is divided into
three sections., Apart from the
section containing the PASCAL
code there is a section with line
numbers down the left hand side.

1| PROCGHAM EVENINGALL
2| REGIN
WH TR HELLOY)

I wtITE ,'tr..,[.n,u||,!r",_:_r;.-| -
5|  WRITELN ;1*MOVES TO A NEW LINE+)
i WHITE AND WHAT DO WE HAVE HERE
WHRITELN{"HELLD HELLLY HELLL
ExNO
i HELLL ELLD HE
AND WHAT [0 WE rAVE HERE
1| HELLO HELLO HE
BOX 1 FPFROGRAM EVERINGALL

These are not a part of the code
but are used purely for reference
purposes within the text. The
section below contains a represen-
tation of the sort of dialogue one
would expect Lo se¢ Oon o VDU or
teletype, were this program to be
executed.

EVENINGALL consists of a
program title (line 1), an action
part (lines 2—8] and a terminator
(the full stop on line 3). All pro-
grams must close with a full stop
as this is a message to the compiler
to say that the end of the program
has been reached. The actual
executable part of the program
stretches from line 3 to 7 and the
results of execution appear on lines
89 to 11. The instruction WRITE
causes whatever follows it in
brackets to be ocutput. WRITELN
will have the same effect except
that (CR) (LF) are appended to the
end of the text. If there is no text
after a WRITELN, the type head
is simply moved to the beginning
of the next line. Thus lines 3 to 5
in Box 1 have the same effect as
line 7 (see lines 9 and 11). The
brackets which enclose the output
are ‘output delimiters’, while the
single quotes surrounding each
item are ‘string delimiters’. In line
4 there are two output tems
gseparated by a comma.,

I'ne structure of the program
and various subsections are illus-
trated, by means of syntax dia-
grams, in Box 2. These syniax
diagrams show what a program
looks like, from the paint of view
of the compiler, and as such are
worth taking a bit of trouble over.
If one knows how the compiler
will view a program, then code can
always be written which will
compile even though it may still
misbehave when it executes,

Look at the first diagram in
Box 2. When the compiler encoun-

ters the word PROGRAM (a]
reserved word), it looks for a *';".
Anything between these is the

identifier or program name (pro-
vided it obeys the rules). Likewise,
everything between the *;"" and
the ".”" is the action part which,
looking at the second diagram,
starts with the reserved word
BEGIN and finishes with the
reserved word END., Between
these are statemnenis, separated by
"% and they are defined in the
succeeding diagram. Check each
statement from 3 to 7 in Box 1
against Lthe definition of a state-
ment in Box 2 to ensure that each
one is ‘legal’ — this is exactly what
the compiler has to do.

As this series proceeds, the
elementary definitions will be
expanded and enhanced to include
all the PASCAL facilities. In the
meantime, below are some rules |
for interpreting a syntax diagram.
1 Symbols in circles are PASCAL |
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BOX 2

punctuation marks —ie. separators,
delimiters and terminators etc,

2 Sausages contain either the re-
served words (in capitals) or one
of ‘letter’, ‘digit’ or ‘character’ —
which includes anything on a key-
board.

3 Rectangles enclose names of ele-
ments which are deflined in nlhﬁr
di ms (eg. *action part’ in the
Iirﬂﬁmdlagrum is defined in the
second). They can be considered
therefore as symbols for other
complete diagrams.

In Box 3, two diagrams are pre-
sented to complete the set of
definitions begun in Box 2 and
stated earlier in the text.

oo |

FTamnEs

—Cm

| HAKSERF [RH
| BOX 3
Exercise 1: Draw syntax diagrams
for a comment.

Programs thatdo
thi

Every part of PASCAL, each con-
cept, method and programming
trick, has its accompanying syntax
diagram which, although perhaps
acceptable for compilers, is rather
heavy going for the potential
PASCAL devotee, At the same
time, nobody could be expected
to stay satisfied with little Noddy-
programs that simulate policemen.
Therefore, pausing only to promise
that in no future chapter will there
be so many (or such complex)
syntax diagrams, we proceed to
develop more FASCAL features,
widening the range of problems
with programmable solutions.
Almost every program functions
by obtaining some data (input),
manipulating or processing this
data and presenting its results
{output). In PASCAL, this funct-

ional aspect of the program (the
action part of the previous section)
is separaled from the more organi-
sational task of deciding how the
information is to be stored and
used at each stage of the operation.
These decisions must be made and
announced in a ‘declaration part’
immediately before the action
part is begun.
In program PAY, Box 4, lines
2 & gfurm the declaration part
while lines 4 (ie. BEGIN) and on-
wards constitute the action part.
Looking first at the action part,
lines 5 & 6, together with line 14,
show how a dialogue can be con-
structed within a program. WRITE
outputs text but allows the re-
sponse Lo be typed on the same
line, READLN requires a (CR) to
terminate the input. Finally, line
11 is a typical assignment state-
ment, The values of the variables
HOURS, RATE and OVER-
HOURS are arithmetically mani-
pulated, together with the value
1.5 (from OVER), to produce a
numeric value which is assigned to
the wariable WAGE. The assign-
rment operator *':="" is used to em-
phasize that this activity occurs
in the action part, and indicates
that the contents of a memo
location (referenced by WAGE) 1s
to be altered. The final diagram in
Box 6 defines all the new state-
ments introduced in program PAY.
Although the action part of this
wrogram  must  seem  straight-
}urwau*d for a BASIC programmer,
the declaration part probably
looks rather peculiar. At machine-
code level, all data is represented
by sequences of ones and zeroes at
specific locations in  memory.
Higher level languages must provide
a means of accessing and inter-
reting this data in a more readable
orm — numbers and characters,
arrays and words. Generally,
memory locations are accessed by
means of variable names (or identi-
fiers) and some languages use
restrictions in the naming conven-
tion to help the compiler to inter-
pret the data stored at the named
location. So FORTRAN distin-
guishes between names for REALS

and those used for INTEGERS,
while BASIC has REALS and
STRINGS (of characters).

These restrictions are inefficient
in two ways — first, program read-
ability is hindered and second, the
programmer has to force his data
into the rigid data types provided.
Thus, in most versions of BASIC,
a Nag (taking values 1 or @) which
need only occupy one bit will, in
fact, occupy 32 bits in the guise of
a REAL wariable, In PASCAL,
variable identifiers have no such
restrictions so one function of the
declaration part is to give the pro-
grammer the opportunity to name
variables and state what type they
are. S0 Box 4, line J reads:

WAE  peELRRE, BATE, OYERHDHE, WALE RIEAL
. f \

Teserved wopd wlenit s et

This enables the compiler to set
up all the necesaary memory loca-
tions at one go (before starting
on the action part). Clearly this
is more efficient than the alter-
native, where memory allocation
must occur in conjunction with
other compilation activities.

Moving from efficient compila-
tion to efficient execution, another
PASCAL feature, the declared
constant, comes nto 15 own.
When & computer executes an
arithmetic assignment, all the rele-
vant numbers have to be extracted
(via the variable identifiers) from
memory. Because this activity uses
a significant fraction of the execu-
tion time reguired for the opera-
tion, the facility exists to incorpor-
ate actual values into an arithmetic
statement. Hence PASCAL allows
for the declaration of constants
(line 2, Box 4). When the program
is compiled, every occurence of
the specified identifier (OVER) is
replaced by the value indicated
(1.5), No location in memory is
associated with constant identi-
fiers.

Constants can also be used in
the more traditional way. For ex-
ample line 11 in Box 4 could have
‘1.5' instead of ‘OVER'. But if
union negotiations managed to
push up overtime rates to double-
time, someone [imagine a larger

1 | PROGRAM FAY ;

: CONST OVER=1.5 ;

3 | VAR HOURS, RATE, OVERHOURS, WAGE:REAL ;

4 | BEGIN

B WRITECNORMAL HOURS WORKED? ') ;

6 READLNIHOURS) |

7 WRITE('RATE OF PAY? ") ;

H READLN(RATE), : '

] WRITE('OVERTIME HOURS— TYPE @ IF NONE' ) ;
10 READLN(OVERHOURS)
11 WAGE:=HOURS* RATE + OVER=RATEsOVERHOURS ;
12 WRITE('WAGES=", WAGE, "DOLLARS")
14 | END
14 | NORMAL HOURS WORKED? 40
15 | RATEOF PAY? 4
16 | OVERTIME HOURS— TYPE @ IF NONE 3
17 WAGES=178 DOLLARS

BOX 4 PHOGRAM PAY
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I | PROGEAM TEMPFERATURECONYERSION ;
2| CONST FREEZING=32
i '3 [ANE=" e e . e e
4 | VAR CENTDEGREE, IFPAHRENHEIT : INTEGER
5 RFAHRENHEIT : REAL ;
G | BEGIN
i WRITE(‘PLEASE TYPE IN A TEMPERATURE IN DEGREES CENTIORADE—") ;
B READLNICENTDEGHREE) ;
g RAFAHRENHEIT:=CENTDEGREE#9/5 = FREEZING ;
10 IFAHRESHEIT: =CENTDEGREE*D DIV 5 + FREEZING ;
11 WILITELNI LINE) ;
12 WRITELR{CENTDEGREE, ' C =", RFAHRENHEIT, 'F OR APPROX ';
13 IFAHRENHEIT, " F*;
14 WRITELNI LINE)
15 | END
16 | PLEASE TYPE IN A TEMPERATURE IN DEGREES CENTIGRADE:—21
17
15121 C=69.8 F OR APPROX 59 F
19
BOX & PROGHRAM TEMPERATL RECUNYERSION

program with tax and NI calculs-
tions, ete) would have to look
through the entire program to
adjust it.

The role of the declaration part
s therefore to allocate memory
locations and to assign constant
values [or use by the mclion part.
T'he first three diagrams in Box 6
cover the descriptions of the last
few paragraphs. The third diagram
in particular shows the exact for-
mat of constant and wvariable
declarations. In Box 8 the words
‘constant identifier’ and ‘variable
identifier’ occur. By these we
mean a legal identilier that has
been previously declared in a con-
stant or variable declaration.

TEMPERATURECONVERSION
in Box 5 contains a wider range of
data types. On line 3 there is an
example of a string constant, This
facility will be familiar to most
programmers. In line 4 CENTDE-
GREE and IFAHRENHEIT are
declared as INTEGERS. This
means that they can only take
whole number wvalues (and in
machine terms take up less storage
space than REALS).

[f the left hand side of an
assignment statement is a variable
of type INTEGER, then all terms
on the right hand side must also
be INTEGERS. When adding,
subtracting and multiplying two
integers, the result will always be
an integer. However, when dividing
two integers the result may be a
real. PASCAL provides two divi-
sion operators. ‘/' (8s in line 9,
Box 5) is the division operator for
reals and it always produces a real
result, [t can be used between
integers but the result must be
assigned to an identifier that has
been declared as REAL. The
operator DIV (as in line 10 in Box
3) 15 used between two integers
when an integer result is required,
Any fractional part is chopped
off (that is truncation rather than
rounding oceurs). So 11/4 gives
275 while 11 DIV 4 gives 2.

The syntax diagrams in Box 7
and 8 deal with the [ine points of
PASCAL language grammar that
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have been illustrated in programs
PAY and TEMPERATURECON-
VERSION. Unfortunately the

syntax diagrams fail to show that
reals cannot be assigned to integers
explicitly.

Exercise 2: Write a program called
PAYPACKET that (like PAY ) asks
for hours worked, rate of pay and
overtime hours and which displays
a5 well as the wage, the number of
five dollar notes and one dollar
notes required to make up the
wage packet. Use integer rather
than real variables and an overtime
rate of 2.

Refining a problem

Look at the action part in Box 9,
Is it possible that Niklaus Wirth
would have incorporhted instruc.
tions for walking down a VDU
screen? It's highly unlikely so the

question arises, how do the state-
ments LEFTFOOT and RIGHT-
FOOT produce the indicated out-

put.
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PASCAL provides the facility
to add new instructions for the
duration of an individual program
just as it allows for the introduc-
tion of wvariables and constants.
These new statements are in fact
programs within a program and
are called procedures (similar to
subroutines in BASIC).

Returning to WALKING, what
would programs that produced the
output required of LEFTFOOT
and RIGHTFOOT look like? Box
10 contains programs that produce
appropriate output. These pro-
grams are conceptually simpler
than a single program that outputs
TRAMPs guwﬂ tﬁll; sCreen,

One of the advantages of using
procedures is that the production
of the main program is straight-
forward: it will consist of proced-
ure calls (using their descriptive
names) whose execution will be as
desired and whose details can be
considered at another time. The
production of the procedures
themselves is not difficult because
each one should accomplish only
one task. (When the tasks get
more complicated than
WALKING, the number of times
they are subdivided — called step-
wise refinement — is increased.
itefinement stops when there is
little point in further subdivision.

Looking at lines 2-14 in Box 10
and the first syntax diagram in
Box 11, it can be seen that a pro-
cedure follows the same format
as a program, with just two differ-
ENees:

1 The title line is PROCEDURE
identifier; rather than PROGRAM
identifier;

2 There is no full stop at the end
of a PROCEDURE since that is
the signal Lo the compiler that the
whole program is completed,

Like any other identifier, before
using a procedure identifier in the
action part of a program it must
be declared (see Box 11); that
means giving a full listing of the
associated code,

Since procedures are very much
like programs they too can have
declaration parts (see Box 9 line
9)., And like whole programs,
upon exit from a procedure, the
items declared in it become avail-
able, because their memory
locations are released. Any identi-

fier declared within a procedure

% | PROCEDUKE LEFI PO ;

] BELGIN

| WHRITELNCTRAM M)

b WHITELN

b WHITELN

T | END i *LEFTPOOT

K| PROCEDURE IGH T OOT

W CONST SPACEs" :
10 | BEcIN
i WHITELSN BEACE, "TIAKE) |
ia WAHITELN 5
L8] WHITELN

14 | END [®IENTPOT
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is said to be local to it. ldentiliers
in the declaration part of the main
program are said to be global and
can be used within any procedure,
'The one exception to this rule is
that a procedure can only call
another procedure if it has been
previously defined.

Exercise 3: Wrile a program called
MARCHING that prints out twice:

LEFT

LEFT

LEFT
RIGHT

LEFT

This program should contain three
procedures, called LEFT, RIGHT
and JQUICKSTEP. QUICKSTEP
should call the other two proced-
ures.
Conclusion
We have had to cover a lot of
ground in  this fundamental
section, Although future chapters
may be concerned with more
sophisticated ideas, there will
never again be the need to absorh
s0 much new material. Drawing all
the wvarious lines Logether, there
emerge three significant points:
1 PASCAL is a language which
gives flexibility to the programmer
without interfering with the pre-
dictable format required for an
efficient compiler.
2 The major means ol achieving
this in PASCAL is through the
separation of a program into de.
claration and action parts.
3 Programmer control over the
declaration part offers freedom of
specification of both wvariable
names and types as well as giving
powerful operational procedures
that enable the straightforward
coding of (often repetitive) tasks.
Anyone looking over the pro-

gram examples would be forgiven
for wondering — why all the fuss
over PASCAL [fexibility and
structure? It is certainly true that
small, simple programming tasks
can be solved with fairly similar
efficiency in any language. And
each problem could have been
solved with fewer lines of code,
without constants, integers or pro-
cedures to produce the given out-
put even in PASCAL. It's in
large programs that these features
really come into their own.

In our next chapter we will
look at another method for coding
repetitive tasks — loops and, as
well, we shall expand the range of
data types that can be used in a
pProgram.

Look up table
Chapter 2: JARGON

Compiler

ldentifier

Syntax diagrams — Circles

~ Sausages

— Rectangles
— Separators
— Delimiters
— Terminators

Punctuation

Reserved Words
Variable — Type — Real

— Integer
Scope — Loeal
— Global
Constant
Statement
Block

Stepwise Hefinement.

UCSD DEVIATION

In UCsD PASCAL ™ the
screen 1s automatically cl
upon completion of execution. To
keep the display visible make the
last statement before the final
END a READLN (which will wait
for a (CR)).

PAS CJ'\-]#
PROGRAM
BEGIN
END
WRITE
WRITELN
CONST
VAR
REAL
INTEGER
READLN
DIV
PROCEDURE

Reserved Words

Exercise Summary

1 Syntax Diagram
line

2 Pay program with wages in bank
notes

d Marching

for comment

14 APC




APC where readers can unburden their grievances and air
cantroversial views. New subjects are always welcome; the ‘right to reply’ shall be wielded

Interrupt is the place in

Frogs onthe hop

In line with United Nattons and
Western Europe, for Australia, a
problem exists — high unemploy-
ment and the consequent search
for a remedy. [here's also a
common  amm to raise the
status of the individual in society.

The theory has been that
machines can help to improve
levels of unemployment and raise
living standards. Now a report
coming from France refutes this
idea completely. In effect it says
{and it is difficult to fault its con-
clusions) that the spread of com-
puterisation allied to teleproces-
sing, data banks and so on, will
not solve unemployment. In fact,
it will increase it and at the same
time devalue human skills and tight-
en the grip of an all-powerful state
machine over most sections of
society. A danger also exists that
computerisation could undermine
the traditional sovereignity of
nations.

This sensational Treport
L'Information de la Societe
should not be seen as the work of
a group of cranks. . . but of a com-
mission set up by the French
Government. Headed by M. Simon
Nora, Inspector of Finance, the
commission, being charged with
the task of examining the effects
in French Society of computeri-
sation and teleprocessing, points
out that in the 1960's computers
were expensive, had limited capa-
bility and that 80% of France's
computer installations were in the
hands of 250 firms.

But, says the report, micro-
processors have effected an
enormous drop in computer prices
with a multitude of small,
efficient and reasonably priced
machines now available on the
market. We live, it goes on, in the
era of mass data processing. Tend-
ing to merge into one multi-
purpose communications network,
the lields of tele-communications
and TV channels are now capable
of linking computers to data
banks and transmitting speech,
pictures, sound and data,

Quoting from a summary of the
report: “Types of services that
until recently were in the realm of
science fiction, are coming within
our grasp. For Instance, news.
papers being transmitted directly
to our homes, telecopying access
to databanks simply by telephon-

at the discretion of the Editor.

ing . electronic postal and TV
services.
“Used in conjunction with

satellites, the marriage of compu-
ter and telecommunication tech-
nology has produced remote data
processing. It has become a
dominant means of communica-
tion — powerful, universal, soon
accessible by low-cost aerials and
capable of flooding vast areas,
What's more, the computer revolu-
tion will upset & number of tradi-
tional balances,™

This means that the massive
productivity that will come with
data processing, particularly in
services, should lead to a major

cut-back in the number of
employees, And, according to
research estimates this could

affeet up to 30% of staff in banks
and insurance companies in 10
vears time, Over a longer period
of time, a similar trend will pro-
bably cut back employment in
social security, post office and
secretarial work.

Computerisation of administra-
tion in manufacturing, particularly
in the car industry, will mean that
firms will be able to expand pro-
duection without increasing —
possibly even decreasing their
labour force. And the commission
concludes that the French Govern-
ment's seventh plan’s ambition to
create 1,300,000 jobs may well be
put at risk by the effects of in-

creasing  computerisation. What
may happen in France can equally
take place in other highly

industrialised countries.

Then again, what is going to be
the effect on the individual of
computerisation? Will it create a
robotisised  sub-proletariat, as
human skills are devalued by all-
powerful “know-alls" or will tele-
processing, like electricity, flood
into all aspects of social life,
shaking up the nervous systems
of society as a whole.

No attempt to give categorical
answers to these questions was
contained in the French Govern-
ment's report, a document which
many may regard as being pessi-
mistic. It does, however, contain
the evidence on which these
questions can be based and does
not, in any way, attempt to brush
them under the carpel. Moreover,
is there likely to be a threat to
the traditional sovereignity of
states over their telecommunica-
tion systems? After all, direct
transmission satellites — linked to

databanks — will soon be opera-
ting regardless of national bound-
aries, Equally, is there a parallel
danger to national security in the
field of defence?

M. Simon Nora,
members of the commission
envisage a world in which the
treatment of illness would rest
with general practitioners, or per-
haps even just medical auxilianes.
They would supplant the special-
isls whose knowledge  the
computer databank would make
available to all. In education, the
status of the teacher is seen as
being changed profoundly by
teaching aids. . ., and many other
professions and trades would be
affected in the same way,

The question is — will civilisa-
tion be revolutionised by data
processing and the new tele-
communication technology and,
if so, for better or for worse?
Melville Hawthorn

Micro mania

There is a sequence in the film of
‘Hair' when a couple of mounted
police, complete with clubs and
helmets, come upon a group of
hippies dancing in a park. For a
moment, it looks as if the police
are going to attack then the
horses begin to dance, forwards,
backwards and sideways to the
music.

| want to draw an analogy
between those dancing horses and
computers. The film sequence is
meaningless. At most, it raises an
ironic laugh, because we know the
horses wouldnt really  have
danced. We know the police
would have dispersed the dancers.
But the film, in its facile way,
seems to be saying “Hey — you
know if it could -m]j,' he like
that with a little love wouw
man!" But it won't be like that, it
isn’t like that; and love can't make
police horses dance.

We think of personal computers
as liberating us in some scnse.
People talk about the information
technology revolution, of comput
ing-power to the people, of the

and other

new scope the individual will
have to. . . well, to compute, at
least,

But it isn't like that, it won't

he like that; computers can't make
police horses dance either. Norwill
they make nasty people mce, poor
people rich or starving people

well-fed,
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| crippled

Yet we say “Hey — you know
— if it could only be like that —
with everyone programming
wow man!” :

Computers, whether
as straljghtforward tools or as
pdvanced, ‘artificially intelligent’
decision makers, cannot of them-
selves change political, social or
rconomic relations in this coun-
try. You think they can? With
Startrek, Mastermind and noughts.
and-crosses? With balance sheets.
mortgage packages and, for God's
sake, chicken recipes? Oh, 1 see —
we haven't really begun yet. Please

when will it start? When Wool.
worths sell pocket computers with
sound, graphics ete,? Can you
imagine what these machines will
do? How they will be presented
and sold? Or will it be when even
‘poor’ people can afford a compu-
ter — so they can see how their
shares ave doing?

If vou point to individual cases
where computers have helped, for
example, handicapped people, 1
must still enquire how this is going
to be revolutionary in any way,
Further, | might ask whether spin-
off from, say, Russian defence
research, even if perhaps it helps
people, necessarily and
sufficiently justifies that research.

I believe that in many ways
the shape of personal computing

they act

| has already been defined. [t is to

do with leisure, with exercising

the mind, with money and with
retreating from most of the world
to a small space in between Lhe
screen and our eyes, and then pre-
tending that space is ever so
important and significant.

The trouble is, as well, that we
inevitably incorporate the tools
we use into our model or ‘internal
representation’ of the world, Thus
we run the risk of beginning to
se¢ the world in terms which are
increasingly ‘to do with’ compu-
ters. We may even alter our lives
to fit the demands of the compu-
ter, becoming, for instance, the
‘compulsive  programmers’ that
others have already warned about.

Worse, we may start to model

the world using the computer,
kidding ourselves we actually
simulate parts of it, including
people; these models will then
affect our perception, which
affects the next model, which
affects, . . and so0 on,

How else, even in these ‘early’
days, can we explain the unutter-
ably boring ‘computer art', that
might as well be done with a
Spirograph or pen and ruler, but
which is exhibited for all the
world as if it were at the frontiers
of creativity? Or the fact that
virtually all available software is
either business programs or games:
the former just glorified pen and
paper, the latter rapidly becoming
as  superficial and irritating,

though perhaps as addictive,
slot machine.

The games are even advertised
for these attributes! *“Absolutely
addictive” says the catalogue;
“Yes  boring old hangman'',
admits the advert,

Addicted, bored, dehumanised,
unable to think of much to justify
the hundreds or even thousands
we spent on the machine, we fly
like moths to every new software
candle to bask in the light.
for a time, anyway. And will
that be revolutionary? How about
when your computer is obsolete?
Just buy the latest wonder? will
that make us free and powerful
and able to, Jyou know,
control things?

Oh yes, | have a computer. 1
play games and make ‘art’. I hope
o be contnbuting a
column about anything that 1 can
justify as being a ‘valid' use of
computers in the arts,

But I keep having a sneaking
suspicion, as the winking cursor
beckons me across the room, that
the best thing one can do with
one's 32K, all-singing, all-dancing,
micro-processor-based delight, 1s
to drop it from a great heightonto
the head of someone who's on
their way oul to gel one and
that could be gquite a few people,
if 1 do my job right.

Brian R. Smith
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COMPUTER

AND THEN THERE WERE TWO

Chess Master, David Levy, continues his series of articles on the principles behind playing computer games
» ¥ B i2 Baying 7
with a study of the added difficulties involved in introducing a second player

Two-person games

Two-Person pames, such as chess, back
gammon and draughts, are usually
more intercsting and challenging than
one-person games, and it is to these
that we ~!|L1r'| be devoling most of our
studies, The introduction of 3 second
player creates manifold difficulties tha
do not exist in & one-person game, but
fortunately for loday's program-
mers these difficulties have been exten-
sively analyzed in  the computing
literature and the problems are now
rather well understood

The two-person game
tree

Game (rees become more complex
structures when an opponent appears
on the scene, Let us consider a relative-
ly simple game, noughts and crosses

(tic-tac-toe to our American cousins),
and examine how |tz tree will look
after a move or two of look-ahead,
We shall assume that “cross” moves
first

From the initial position there are
three  essentially  different  moves:

l} e (the centre)

2) a,cg and i (the corners)

d) b,d.f and h (middle of the edges)

On the first move, any of group (2) is
equivalent to any other, since all four
moves are merely reflections or rota-
tions of each other. Similarly, within
group (3) all moves are equivalent
Ihis technique of utilizing symmetry
to reduce the magnitude of the probhlem
is well worthwhile when programming
a game that lends itself to a symmetri-
cal analysis. By reducing the number of
moves that need to be examined at
any paint in the tree you will be cutting
execution time dramatically, because

the combinatorial elfects of tree growth
are enormous, The savings in time that
can be achieved through using symme
trv can be extremely valuable when
improving the performance of the
program by making its evaluation func-
tion more sophisticated I_':l.'n:i slower)

If we so decide, our program can
Lerminate search of the tree after
looking at each of its possible moves
from the root. This is called a 1-ply
search because the program only looks
one “ply” deep. (The term “‘ply™ Is
used to denote a single move by one
player.) In order to decide which
move to make, out of m;, m; and
m;, Lhe program will then apply its
evaluation function to the three posi-
tions at the lower end of the tree (Lhese

1ts

program’s
Lo move

-

/’/;/

My My

i
P:(S;)

Pi(S:)
x'.

are called the terminal positions)
Whichever position had the best score
would then be assumed to be the most
desirahle position for the program, and
the program would make the move lead-
ing to that position.

How should we set about designing
our evaluation function? This is one of
the fundamental problems in game play
ing programming because a good evalua-
tion function will help the program Lo
make good judgements, and hence to
play well, even though the depth of
look-ahead may be shallow. A poor
function, on the other hand, might well
result In poor play even with a deep and

time consuming search of the game
tree. It is therefore very much worth-
while putting some careful thought
a|ble
dle]|l

b~ SIX SYMMETRICALLY
“~_ EQUIVALENT MOVES

Figurse 1
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into the design of the evaluation func-
tion, and the following example should
illustrate the type of thinking that is
NEeCessary.

The object of the game i5 to create
g row of three of your own svmbols.
We shall call this a **3-row". The next
most important thing Is to Erevnnr. your
opponent from making a 3.row, which
means that he should not have a 2-row
after you move (a 2-row has two
symbols of one plaver and one empty
space). Next most important is the
crealion of your own 2-rows; then it is
important not (o leave your nent
wil‘.plfl-mw!. (one of his symbu!:i;gﬁ two
empty spaces); and finally you should
try Lo create your own l-rows. All of
these features could well be incorpora-
| ted into a noughtls and crosses evalua-
tion function.

If we denote the number of cross'
3-rows by ¢3, the number of nought's
Zrows by n,, the number of eross'
Z-rows by cy, the number of nought’s
l-rows by n;, and the number of cross'
l.rows by ¢;. . . then one measure
of the merit of a position from cross’
point of view would be:

€y -0y + g -0y + Gy

| but this measure has one obvious
| drawback. It does not allow for the
fact thal the term ¢y 15 more [mpor-
tant than n;, which is more important
than ¢y, and &0 on. This can be done
by multiplying each of the terms in
the evaluation function by some
numerical weighting, in such a way that
the weightings (hopefully) reflect the
relative importance of each feature
The evaluation function Lhen becomes
i“:."ta] - (k' x ny) + (ks x€3)-

| (kg xmg)*(ky xe;)

where ky, ky', ky, ky" and k; are the
numerical weightings, Sinee one oy I8
worth more than all the ni;s in the
world, i.e. a winning row is more lmpor-
tant than any number of 2-rows, we can
set ky to be some arbitrarily high

for a few minutes it is possible to see
that if one side has a 3-row, the other
side may have at most two 2.-rows, so
to reflect the relative importance of
one’s own 3-rows and enemy 2-rows
it is necessary to ensure that ky>»
2 x k. We can therefore try ky' = 43,
(If one side has a 3J-row and his
up]pom!nt two 2-rows, the opponent
will not have uny l-rows to upset this
scoring mechanism).

If thers are no 3-rows, but one side
only has a Z.row, his opponent cannot
have more than three 1-rows, as in the
following situation.

0

X
X

Sok,;>2xk, andk;>2xky’
and we can try ky = 31, k; "' = 15 and
k; = 7. Remember that we can modify
these values in the light of experience
with the program, the values 128, B3,
31, 156 and 7 are merely our first
estimates. Having made these eslimates
we should then ensure that the score
for a noughts and crosses position will
never cause an overflow, and we do this
by setting up positions which will have
the largesl and smallest possible scores,
and counting the number of 3-rows ete.
in each. This is a very important part
of evaluation function design, and I
remember a chess programmer who
could not understand why his program
crashod whenever it was winning or
losing by a great margin — he had for
gotten to allow for the possibility of
one side being two queens szhead and
when that happened his evaluation eal-
culations created an overflow.

If we now return to fgure 1 we can
se¢ that each of the three possible
first moves results in the creation of a

O

the evaluation function.

12Bx ey -B3xmngy +31lx ey - 15 xmy +
Tx 0,

to the three positions Py, P; and P; we
find that in each case cy=ny=ecy=n,=0,
and therefore:

8§, =128x0-63x0+ 3 x0-16x0+Tx
5. =128x0-63x0+31x0-16x0~+7x
S5~ 128x0-83x0+31x0-1bx0+Tx
and §; is the most desirable of these
scores 50 the program would make the
move m; to reach position Py (ie. it
would play in the cenlre),

The 2-ply search

The 1-ply search is the simplest form
of tree search in a two-person game,
but it does not take into account the
fact thal once the program has made
its move there Is an opponent wail-
ing to reply, It may be the case Lhat a
move which, superficially, looks strong,
is seen Lo be an error when we look a
little bit further into what ma

happen. The 2-ply search will “see”
more than the 1-ply search and so
moves made on the basis of a 2-ply
search will be more accurate (provided
that the evaluation function is nol
a disaster arca). How can we take into
account this extra dimension of the
opponent’s move?

Let us look at the same treg, grown
one ply decper, Le. to a total depth
of two ply — one move by the program
and one move by its opponent,

If “cross” plays in the centre, “nought”
has two essentially different replies, in
a corner or on the middle of an edge

4
i
]

28
a1
14

(represented by positions Py and
P,: respectively). If "“cross” makes
his first move in a comer (P3),

“nought” will have five different reply
moves (Mg Mgz Myy My and mgg)
leading to nﬂlf‘unslﬁs. t‘n Pyy l?'“
and P, s Alter “cross” plays move my,
“nought” again has five replies. It is
easy to see how the tree grows. In last

number, say 128, By studying the game different number of l-rows. Applying month’s example, the 8-puzzle, Lhe
| PROGRAM TO MOVE l Pa
NOT EXAMINED BECALUSE
e OF SYMMETRY
L] iy my
OPPONENT
TO MOVE .
Py (5) F3l(53) Pal5:)
X
X -4
my g my 5 Myj Mzz Mzy MWM3q My, my; WMy myy Mps My,
P P 3 P./r,/r. P.\ k P/p:/p P A
[éj 1) {bll 1) 1§, 1) l.gui |§= 3l |-'£:|F 1§: 5 ) ig;:LJ' [§}:F l§},}| {gpl (a8 )
0 0 X X Xl |0 X|O X Q 0 a
X X ¥ 0 X0 x O X X X
0
Figure 2
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Lo

branching factor (number of branches
from each position on the tree) was
never more than three. Here it Is mare,
even allowing for symmetry.

Let us consider how the program
might analyze the situation. Il uses
its evaluation function to assign scores
to the terminal nodes Py, and P;,.
In each case cy=ny=cy=0. In position
Pigeg = 38 and ny = 2, In position
F]g.l!'. =3 and m; = 1.

We now have:

Si ‘{-15 x 21+(7x 3) =9

Bis=(-15x 1)+(Tx )= 6

This information indicates that i the
program s sitting in position Py, with
its opponent to move, ils opponent
may choose belween moves my { Diged-
ing to position Py, of value -9) and
m; s (leading to position Pys of vilue
8). The program’s opponent wanis fo
minimize lhe score and so it would
choose move m; ¢, for a score of -9, and
so the real value of Eur.lr.lun P, , repre.
sﬁntﬂ by S, is this backed-up score of

If we apply the evaluation function
to positions Pyy. . . Fyg we will get:
5=| “{-15?‘3] +({Tx2)=-31
Bag =(-15%2)+(Tx2)=-186
5-2_1_ ={-15:':2-P+I?RE]"1H
Big = [\16x1)+{Tx2)=-1
S, =[-16x2)+(Tx3)=-9
Wishing to minimize the score when
making its move from P;, the program’s
opponent would choose move my,,
leading to position Py, and a score of
-31

Similarly, when applying the evalua-.
tion funetion Lo positions Pj
we el
-38
-8B
-31
-16
23

so the program's opponent, when
making its move from Py, would choose
move my; for a score of -38.

We now have the following situation.
If the program makes move m,;, 1S
opponent, with best play, can achieve
n scare of <9, If the program plays m;
then i1ts opponent can achieve a score of
A1, 1 the program plays my then its
opponent can score -38.

Just as the program's opponent wish-
s to minimize the score, so the program
wishes to minimize the score. The pro-
gram must now choose between m; (for
9), my; (for -31) and my (for -38).
Since the maximum of these (three
values Is -9, the program will plui,' moye
m; ., and the backed-up score at the root
of the tree will be -9, This represents
the score that will be achieved with
best play from both sides

This procedure of choosing the maxi
mum of the minimums ete, is
known, not surprisingly, #s the mini
max method of Ltree searching. It Is an
algorithm that finds the move which
will be best, assuming correct play. for
both sides, provided that the evaluation
funection is reasonably accurate,

Pas,

08§ 1R

Memory requirements
for a minimax search
One of the great advantages of the mini-

max type of search is that il is not
necessary to retain the whole tree in

memory. In fact it is necessary to keep
only one position at each level of look
ahead, together with a certain amount
of information aboul the moves from
each of these positions. Let us see how
this works far our 2-ply tree

From the initial position Py, the
program generates the first move for
cross, to position P,. Before proceed-
ing to the other moves Lhal cross can
make, the program generates the first
reply move by nought, m;,, reaches
position Py, and assigns it the score
Sy, (9). This is the first terminal
node to be evaluated, so the score of
8 represents the best score found so
far and this is the score Lhat is assign-
ed to S,. Sinece Py is the first move
at 1.ply to be examined, this score of
-9 also represents the best score found
so [ar at the l.level, and this is the
score assigned to &g

The program now
which

looks at Pya,
we sometimes refer to as the
brother of Py, (and P; is father to
poth of them). The program deter
mines the score 3;;. compares this
value (6) with the best score found so
far at this level (-9) and finds the -9
preferable, so the scores §; and 5y
need not be adjusted at this stage. The
weopram  next looks for a brother to
;1. bul finding none il goes back up
the tree and looks for a brother to Py,
which leads it to position P, and
then to Py,. On the way down this
garr. of the tree the program assigns Lo
y o score of B, since this i the best
that can be achieved so far. When
looking at Py, the program [inds i
score of -31, which is beiter for the
program's opponent than -8 and so 5,
is now set to -31.

Mote that as this process continues,
the brother nodes that have been
examined in the past no longer serve
any useful purpose and so they can
bt :1i:«i.c-nn'tv£ At the present point

in our search we no longer need the
brother of P; that has already been
examined [P,‘J, so P, and [ts successor
nodes are not kept in the tree at this
time. The tree, ai this moment, compri-
ses only Py, Py and Py g,

Having evaluated ﬁ:u we throw it
away and look at Py;, which has a
score of -16. The program's opponent
would not prefer this to the .31
already discovered, and so no change
i5 made to S;. The program discards
P,: and replaces it with Py, for a
score of -16, also of no value to the
program's o ipanem‘.. and this is replaced
in turn with Py, and P4 which also
produce no change in 5;.

Since 55 (-31) is less attractive for
the program than the best score found
so far (-9 at S;), the score at P; is not
backed-up. P, itsell is discarded to
make way for Py, and Lhe same process
continues, with the program looking
in turn at the scores nngJ. Pys

Task for the month

The evaluation [unction for noughts
and crosses which we have been using
in this example has five leatures. Try
to devise evaluation functions with as
few f[eatures as possible, for playing
noughts and crosses with {a) a 2-ply
search; and (b) a 3-ply search, and
test your functions by wriling a pro-
gram to play the game using a mink
max search, The fact thal deeper
search will sometimes compensate
for a less powerful evaluation func
tion may make it possible for you Lo
reduce the numbor of features while
still writing a program that can play
perfectly, 1f you complete this task,
or even if vou do not, you might
like to think of a way to make the
sparch much faster. This will be the
subject of next month’s article.

Good heavens a floppy disc!
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Files
A collection of related
records treated as a unit.

Firmware

Software that is permanently
stored in hardware, such as an
interpreter in ROM.

Flags

Bits which provide information
about specific aspects of an
operation performed by the
CPU, such as whether the
result is positive or negative,

Floppy Disc Unit

Similar to ‘Disc Memory
Unit’ but utilizing flexible
rather than hard discs. The
unit is also characterized by
having a slower mode of
operation and reduced
memory capacity as com-
pared to a hard disc system.

Flow Chart

A graphic representation of
the more important stéps of
work in a process, using
symbaols such as rectangles
and circles to denote key
classes ol operations. The
emphasis is on where and by
whom work is done rather
than on how it is done. A
flow chart normally forms
part of any systems analysis
preparatory to the design of
i compuler program

FORTRAN - FORmula
TRANslation

A long-established computer
programmng language,
particularly designed lor
scientific applications. As
with other programming

| languages, various dialects
evolve alter a few years:
thus FORTRAN TV and
FORTRAN 77 may be found.

Front Panel

The collection of switches
and indicators (or the place
where they are located)
whereby the cperator may
control a computer, In many
modem machines the
functions formerly served by
separate rows of lights and
switches have now been
incorporated in the normal
keyboard and display.

BUZZWORDS

Graphics

The use, particularly on a
computer's display screen,
of graphs, bar charts and
other designs in place of or
in addition to the usual
alphanumeric character set

Hard Copy
Refers to the printed output

of a computer as opposed to,
for example, output appearing

on a VDU ar from a voice
synthesizer,

Hardware

A term applied to the physical

parts of a computer. To be
distinguished from software.

Handshake

An exchange of signals
between a computer and a
peripheral device which
establishes synchronisation
for transmission of data.

High Level Language

A program coding system
orientated towards the
programmer rather than the
computer. High level lang-

uages tend 1o save programm-

ing time at the expense of
less efficient use of hardware
and slower processing. An
interpreter or compiler is
required to translate each
high level instruction into
machine language (usually
more than one machine
instruction is generated from
each high level instruction).
Examples of popular high
level languages are BASIC,
FORTRAN and COBOL.

High Level Programming
Programming a computer
using a high level language
instead of the complicated
machine language level.

I/O-Input/Out put

Refers to the transfer of data
between a computer and
penpheral devices,

1/0 Ports

The physical devices which
provide electrical access to a
computer by external devices
for the transmission of data.

IC

A miniaturized electronic
circuit formed from a piece
of semiconductor and housed
in a nonconducting, heat
dissipating package,

Immediate Address

In this mode, the instruction
itself contains the operand
rather than the operand
being stored in a separate
memory location. This form-
of addressing is typically used
in operations requiring the
operand to be a constant.

Indexed Addressing

The memory location to be
addressed is pointed to by the
sum of the contents of an
index register and the last
byte of the instruction.

Indirect Addressing
Addressing a memory
location which contains the
address of data rather than
the data iiself.

Intermapt

The temporary suspension of
the execution of a program
following detection of a
specified condition, for
example: the lack of paper
in a printer.

J

Justify

To arrange printed (or type-
written) words so that the
right-hund margin of each
line is vertically below that
of the preceeding line.

K

Kevboard

A group of buttons arranged
in a manner similar to that of
a typewritter and used to
input dlphanumeric charact-
€rs to & computer.

Keypad

A keyboard with a smaller
number of buttons typically
used on calculators or as an
additional input device for
microcomputers. [t usually
comprises numeric charact-
ers and, in the case of
calculators, instruction keys
such as add and divide. |

Kevword

. A group of characters

which identifies an item or

record for data retrdeval,

A secret combination of

characters which identifies

an authorised user toa
computer.

3. A group of characters
which indicates the main
function of a program line
in a high level language.

L

Labels

One or more characters used
to identify the location of an
instruction (when line
numbers are nof used) within
a program. The process of
compiling such a program
will replace each label with an
absolute address.

o

Library [
A collection of programs and
routines written for a part-
teular computer, minicom-
puter or microcomputer.

Load Instruction

An instruction which, when
executed, will transfer
operand data from memory
to a CPU register or from one
CPU register to another, In
some L"-)I:]Epl.l'l.tﬂ_. it also
applies to a transfer of data
from a CPU register 10
memaory.

LSI-Large Scale Integration
The fabrication on a small
plece of crystalline silicon of
a circuit embodying large
numbers of semiconductor
devices (nomnally between
100 and 10,000).
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MS Microsoftware

TAPE 1 LEVEL 2

Mortgage colculations, Dow Jonm Industrisl, coah flow, inventory-
change, Califormia income tax, journsl ledger (BK), logn amort-
ization, perpetual calendar, blo rythm, payroll, diet planning, speed
resding, towch typing, sales receiptally, oecksion maker, mail
addressing, straight depreciation, deuble-declining depreciation, and
rivolving charge account

Algs, math problems, guepn, Star Trek |, number guessing,
whesl of fortune, World War || bomber, #gck-scisori-paper, seek,
Siar Trek 11, Hed Baron, mini-Trek, strateay, wifot, battleship
“On A Snowy Evening”, Mastermind, tigsise-toe, grand prix auto
race, capitals, etch skateh, harngman

TAPE 2 LEVEL 2

Fully documented in Some Comman Basic Programs by Lon Pools
& Mary Borchers:

{mvestrment, future value regular deposits; regular withdrawals,
initial minimum [lar withdrawalt), nominal interost. effective &
parned-interest: depréciation rate, amount depreciation, salvage
vilue: discount commarcial paper: loan principal, regular and last
payment, remaining bolonce, term-loan; mMaortgage amortization,
groatest common denom integar prime factors: polygon area;
triangle parts. analysis, opEraliond Iwo veCclorns, radian t|lll:-]r'.‘rl-.
degrea-radian conversion; co-ardmate, polar eoustion, functiong
plat; linear, curvilingar interpolation; Simpeon's B trapezoidal rubes,
Gaussian guadratuse integration; dervative

Sigle 2 fquadratic oquation, polynomina INewton) & half
inteval-saarah  rO0ts; Ing. polynomingll simultancous [Lf=1V ) Ll=lgh H
Jimear  programming, matrix  sediton, subtraction; scalar multip-
igation, inversion; permutations & combinations; Mann-Whitney U
tast, AN, VIN e, standard devation, peomanc  maan &
devistion: binomial. Polison normal, Chi-sguare distribution;
Chisn,, student’s T distribution twest: Fdistribution; linear
caorelation coetticent; lnear, multiple-linear, Nih order, peomotrnic,
exponontial regrassion; systom radiaRility; future prajections; Federal
withholding taxes tax depreciation hodule: check writer] recips
cost; map check; day of week: days bebwesn Dwo dates; anglo 10

mgtric ; alphabatize
TAPE 4 LEVEL

Election refurns, business percentage, ups and downmt al business,
index, invantory control, ssles receiptr tally, g3 mileage, driving
distance, mixed monthly sales mport, payroll, annual earmings,
speach recording aid, and double-dec|imng depreciation

Alwo, math problerms, coah fegistar, chmie, snoopy, commander-
inchig!, Christmas graphic, &ir raid, palafce scala, stock markat,
tic-tac.toe and On A Snowy Evening

TAPE 5 LEVEL 2

Memary tast, martgage payments, tension breaker, hineprinter-
screon B vice-voras utiines, Federal incoms [ax, pisction feiums,
Dusiness percentage, vacation plannar, car pogl (disk), giet planning
2, malling sy (disk) and first aid

Also speliing bee, Stér Trek 3, mind bendar, tachutoscops,
chme common factor, klingon cepture, spell ng practice, Hamurahi,
animals, Snoopy, cryplogram, sweship, ants, Yesterday, and Pilat
{duk), Bilat i the language of computer-aided instruction (CAL

TAPE 7 LEVEL 2

Disassambler, Pilot, roster, dropout, memory loader, memory sart,
inventory  contred, graph, land sureying miied manthly sales
report, shopping list, dien planning 3, loan progress chart, hex-
e imal corvarion

Alwo Star Trek 4, stotes and capitals, battieships 2, speliing
practice Z, numbers guessing, hangman 7. snark, slot maching, cipheér,

target, suiround, adder, termites, lunar  lander, mull gl lcation
pworcise, five-in-a-tow, Bastem, and write. A numbér afer o
program  indicates  there  are gther similar People's Software
programs. Pilot is the same 23 the disk pilot on t2pe 5, xcep! runs

on 16K tape syitems

Each Tape $9.90 (incl. postage within Australia)
Piease mail your ordér 10;
MS Microsoftware,
P .O. Box 119 Essendon, Victoria, 3040.

LEISURE LINE

Well, you've had 2
month's recuperation period
since the last issue, so 1
hope wou're all fit and
fresh and ready for June's
edition of Leisure Lines.
First of all it's time for a
‘quickie’ . . . that means
no answers, no prizes.

Three men in a restaurant.
The bill came to 530,
so each man gave a $10
note to the waiter. The
waiter took the bill and
delivered the payment (o

the manager who de-
cided he'd overcharged. He
gave the waiter 5 1o
retum (o the men. On
the way back to the table
the waiter dishonestly pock-
gted S2 of the 35 for hime
self, and therefore he gave
§1 back to each of the
men. That means that each
man had paid $9 — making
z total ot £27. The waiter
had taken $2, the men had
aid 527. . . that comes o

29, What happened to the
missing 517

SRl ]
4 I-q" |
e

- | !
So much for the ‘*kid's
stuff’, time now for this

month’s prize puzele,

Place & coins on the squares
of a standard chess board
50 that no two coins are in

line hnr'i:':nnl:a]li,'_ vertically
or diagonally. In addition,
no  ooin  may otcupy a

square on either main dia-
gonal of the board. In other
words, only the unshaded
gquare in the diagram shown
may be used, Solutions
(including coins?) addressed
to: (Puzzle No. 2).

Australian  Personal  Com-
puter, P. 0. Box ll3
Cariton, Victoria, 3053,

Once again, please remem:
ber to wnte clearly and
include your name and
address. E

rive not later than June
30th, 1980. The winner
will be notified by post
and the result, plus sal-
ution, will be published
in opur next-but-one edition
of APC. The Editor reserves
the rght to make final
decisions on all matters —
no correspondence will be
entered into.

PRIZE

After lust month’s gluttomy
with the chocolate bars,
what better way to follow
than with food for the
mind? Yes; our 'Silly (7)
Prize" for the June issue
is an unaobridged wversion
of the Concise Oxford Dic-
tionary. [t containg all the
dirty words (bar two) that
were used in ‘Lady Chatrer-
ley's Lover’!

ki

nirdes should ar-
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C.1.S.A.
159 KENT STREET, SYDNEY

The One-stop Microcomputer Shop Providing
a Total Service to TRS-80* and System 80 Users.

(TRS-B0 is a registered Trademark of Tandy Radio-Shack)

Remember, for all your TRS-80 and System B0 needs, phone,
write or call

TRADE ENQUIRIES INVITED

HARDWARE AND MODIFICATIONE RIWES § Adve waartiz ench ITE R L
Having syntom srashiem® We Believe thuat we have the bl and most compeehesiss 'I'“I':IHI".I-I :u_.!!lln"""h or mniatin) :‘: ::
Flug s oour line Mller and get mabn-Grane pahilary § i5.00 range of titles of inlerest 10 the TRE-80 owner/user. Ovei B r"r'."l_ul_w < i LT
i Aol thle prasendly (s itock. COME [N AN BROWS e Monlto: (cametie] aeE
Use your TRE-BD o5 & jelephuine book and miioma ARGUND! Micramaren e EgientE) ]
dinlier. Mo hardware maods reguired. AR iLy RFN Calonlaror doasssiie) . 31495
mifiware (i budad § 940 FLLIS MANY \Illﬂf
LIGHT PEM with demanstration saltease snd fill JUST A SELECTION
pfoprasming imtructions STILL ONLY § 19.50 Firs! Boak al Microcompmten £ &40
Lowey cosé mad foe ELECTRIC PENCIL gnd Parcal wiih Style 1. k40 W stock and highly meoommend sl BRACET COMPUTES
SCRIPSIT. Fitwed and 90 dey panrenter . § 4353 ?:ﬁi—;:ll?l :-hh-lrd = i 3 $ B0 prolesdonal standard eysiem progreas,
i T
VIDED STANILIZER CHYSTAL Got profeslonl FRNE S N R A .:;'::,’:""' LIRS nfinks Ravk § 4008
atahibity on your VIDU UHYSTAL .m-l:- 5 19.9% Basic and the Percnal Comprsbes - Iafinide Muslpewn. | s
Fitted and puzaatecd . § 3300 fhizaly recommendad) o ; 51594 li.-.-m_-,d_-:_ . et - ;4.?5
[EK MEMORY KEITE i &3 00 Waae Propramaning Fig Sobeq it and | gl meers §15 i Ramoded # Fraload : .:tz:
Wi inaall $105.00  The Intredihlo Secroe Mosey Mackine $ 13 Ll .9
0 Mcrseampurer Hesdhook $11.53 LSO T {wocts disk § 'HI ‘a b3
HS-172 FRINTER DRIVER. Operstes (1o castte Misoccrmpmitect foc Dusinest Appiications 31195 COPSYS (copes system tapes 3 M43
calile, ot ding woliwase. L T 280 and S080 Awsembly Langusgs I".-.q'.ral"n_'lg £10.60
CI5A DATA DIGITIZER, Dug masn popuker Hew to Prefit from yosr Personal Compuler 1200
barilwaye Prodect. Mo hardwars sl i Littds Wispl af Tk Nyl 519 2
Brady and re-recards tapes potmalty unsesdabile Micracumguter Isteifacin 51575 MEW DRl [ ROM AFPARAT
Ew any other method § 57.50  Microcompufers and the I R 3% Tratk o § 9900
CASSETTE CABINET. Protist voas valuible (A Gudtde for Tessberi) 510080 40 Track 110,00
CEnnied in fhal abrong hamdsome 36 cxuerite LN Thit DOE eeiletes many mamfmme capabdlines. Hae
b § .78 COMPUTER CLASSICS femture wsnally eestrated fe mach kager syvieemn
DIGITAL CASSETTES - Top quakiy Wirth/ Alporithnu # Hiuiuu::m:-hugm - 3575
Cis 1 - 5184 10 — 514 85 Taermarth/Standurdized Develcpmen: of Computer
Cil’s | - $1.83 10 - 316,85 t.""?'"" $39.78 TAHANTD spd ASSOCIATES
C3s 1 -515% 1 = $18.50 ral ehod e 1144,00
Val Il - Stundards 'k oTw 318,74 '-'""'" Ledges 135,00
Thein ks am entiiely mew grodect, We oie 4o Khingman/Micgoprocesar Syubemy Desgn 13050 =t1 Paysbie §15% on
cenfjdest of this prodect that we s pow Giimoniz Basines Sytless Hendbook 25 T4 14 Rewmivabls i‘.:‘;.‘.":'
recarding all our cammercisl sofiwace on |1 Gane/Siroctured Syviems Analyels . 526,510 Ulltl"' - :‘ ?IEIF:
we Clarredt/ Anadog Sratema for Microprooessomn 3650 i e Erairm. "
1R PRI L Y
G S ALTEY DIRRRTIC Hipne/Fundamentals of Dighial $ysiess Dewgn LELRE Thils i profemsonsd quality softeare sod resity provides a
1 - 3495 11 — 345,00 wiperh teauksesa sveem for the TRSA0. Software main:
RIE pradin e st leed o load siames b peallabld fo frarchiancti il the complofe ipsben
L - ¥, 1 F il - g % AL macilhe
Wy are exiending our range of computer peper and labels TREE0 AND SYSTEM 50 SOFTWARF :-Irrztl par hour, ta s ibe progreet 1o yoer specilic
fa ihe emtlimast anl L haabnns wier Erology Sisuletians | and 3 (dik amd lower e
Ench 114.95
Misalon 'Il'r:!:!;“'rr wfid Ve .ll.\dl.‘-.l L ﬂl" ||I|-|ILI §14.55 FLUS MANY MORE
—— - Adveniurekind and Pisate Adventure (Sik} JIPY ie Awitiakis [ Tand clwes LS. sl
'--""--I E SPECIAL! Irvessivent sty (disk af L2 caksetia) . 14': 4 -] ":r:ll'lf.-'-l':F. ;;é'lll";ﬁ—tl: .,-:.-I. Ilr;l::' ok "
Bprpon 11 (casette ) §17.50
EXATHON STRINGY FLOFPILS roA Strategy Gt (3] (eaniie) y 748
77 Trwek Microgolin Dvaves complete with DS PLOLA ﬁpp.‘d e T
Showroom:

Ground Floor, GIO Building. 159 Kent Street, Sydney 2000
(oppasite |EM Building)
Phone: (02) 241 1813

We regularly conduct a series of evening periods of small
group tuition from 7.30 p.m, onwards in BASIC with
specific emphasis on commercial applications.

These sessions are conducted in a friendly and helpful
atmosphere and are designed to give yvou a complete
mastery of BASIC techniques up to and including all
aspects of disc /0 and file handling.

We will teach you trnicks even Tandy don't know about!
All stationery and workbooks are provided. Textbooks
available at an extra charge.

Fee for 10 periods (up to 3 hours each). . . ... . 515000
Special private or group tuition on any aspect of BASIC
or commercial/business applications of microcomputers
available on request.

Tuition includes assignment work i
assessment.

A certificate of competence is awarded on successful
completion of a tuition series.

required anid
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REMEMBER for all your TRS-80 needs — phone,

write or call

159 KENT STREET,
SYDNEY 2000
{opposite IBM building)
Phone: (02) 241 1813

GISA

We are currently preparing a comespondence course for
aut-af-town TRS-80 users. Details will be available shortly,

We carry the full range of MICRO-80 newsletters and
recorded software plus a range of popular micro-
computing jourals.




If the idea of a book, a fairly hefty
volume too, containing nothing but a
million “random™ numbers! seems
absurd to you then go should the idea
of your computer or pocket calculator
producing random digits, e.g., | 10 6,
for your computer games. The whole
idea of randomness seems to be pgainst
the act of filling a book with random
numbers. The fact that one could lnok
at the same page more than once to
find out what was coming wipes out the
usus| element of surprise that the word
random contains! It is perhaps less
obvious that computer generated
random numbers are just as repeatable
— and hence expected. In fact some
applications demand that a sequence of
random numbers is repeatable. Where
does all this madness take us? In short,

what is random about “random™
numbers?

Randomness

V.
Pseudo-randomness

We all have a clear idea about random
ness. The flip of a coin. The fall of
a dice. These events are random. Their
outcome s not predictable and not
repeatable (at will). If we wanted to
build an electronic dice into a com-
puter, to enable us 1o play games say.
then a direct solution would be to take
some electronic device which behaved
randomly, for example, the output of
a Zener diode or a saline cell. We could
use the device to determin¢ the state
of a memory location in our computer
and bingo! we have our random number
generator.  This is the way ERNIE,
vour friendly premium bond selecting
machine works. This Is a very good
technique for generating random
numbers that nobody can even guess at

it is the lack of repeatability which is
important here. However, even though
fair and right for the job, machines such
ps ERNIE are very expensive things to
construct well and for a lot of applic-
ations a much simpler solution will do.

Let us think about the properties we
would like a computer-simulated dice
1o have
1) Each digit should come

average, as often as any other
2) By observing which digits have come

up already it should not be possible

to predict the next digit

Condition one concerns the fairness
of the dice and condition two concemns
the independence of consecutive throws,
Fairness is not a difficult condition to
satisfy. It is the second condition which
causes all the problems. First, we should
notice that there is nothing in our two
conditions which says that these digits
should be produced randomly in the
sense of coin tossing. I could have a list
of numbers in which every number
occurred about egually often and in
which knowledge of any set of numbers
would not help me to guess the next.
These would satisfy our conditions and
if 1 read them from the list one after
the other you could not tell if 1 was
tossing a dice or reading a list. Such
numbers are called psesudo-random
numbers because they are not produced
by a random mechanism and because
they are, in principle, repeatable

The requirement of not being able to
predict the next random number in the
sequence, given knowledge of the rest,
is a problem because, if the numbers are
generated by a non-random method,
L.e. they are repeatable, then there must
exist a method of predicting them! (This
is, of course, using another copy of the
program or list which gave rise to them
in the first place). So it seems that we
cannot meet the second requirement,

up, on

RANDOM
WRITINGS |

By Michael James

On closer examination it is obvious that
wi aré asking too much of our random
numbers — all we need is that they are
not predictable in the circumstances
that we are using them in. Forexample,
if the method of prediction is either
too obscure to be deduced or too diffi-
cult to be used by 2 human then our

random numbers are O.K, for game
plaving on & computer. (For most
applications we usuplly settle for

succassive numbers being uncorrelated
with one another).

Generating
Random Numbers

One of the first computer (pseudo)
rindom number generators, the mid-
square method, was suggested by Von
Neumann in 1951, It is edasy to use but
generates fairly low quality random
numbers — it has a tendency to produce
numbers like QOXY and XY 0O period-
tcally, but it is easy to understand;

1) Specify the number of digits to be
generated gay four. 2) Chooss any
starting value 2069, 3) Square the
starting value 25694761. 4) The
next random number is in the middle
four digits — 6947, 3) Steps 3 and 4
are repeated with the new random
number.

A short BASIC program for the mid-
square method is given below and the
reader might have some fun expen-
menting with it.

Mid-sgquare
10 INPUT "STARTING VALUE", A

20 L= LENISTRE(AL
30 P=10fiINTIL/2))
40 O=104L

B0 A= INT[A®A/P)

B0 A=A — |INT(AIQI*O
70 PRINT A

B0 GOTOSD

AT 49



The most popular type of random
number generator in use today is the
so-called congruential generator. It is
not as easy to understand as the mid-
square method but it does give high
quality numbers with known prop-
ertics. A typical generator is gven
below as a BASIC program. ﬁ‘v}llﬂ
particular generator is also of historic
interest as il was first used on ENIAC),

Congruential

10 INPUT “STARTING VALUE"™, A

20 A= A®23

30 A= A — INTIA/OOD00001)
*100000001

40 U = A/100000001

50 PRINT AU

80 GO TO 20

The general congruential generator
works by multiplying the old random
number by a constant and then express.
ing it modulo some other constant to
get the new random number, ie.

An+ 'E&nx mod P

Expressing a number modulo P s
simply done by finding the remainder
after dividing by P. In our example
K =23 and P = 100000001. A further
refinement is to divide A, by P to give
a random number between 0 and 1 (U
is our example). Congruential generators
repeat themselves eventually but this
can take a long time and depends on
the choice of K, P and A,. (Our example
¢an gengrate 5882352 numbers before
repeating). Constructing 2 very good
congruential generator is difficult, but
our example will do for most applic-
atons.

Monte Carlo

Random numbers can be used to solve
some types of mathematical problems
as well as in computer game playing.
For example, suppose we are about to
design a garage and we want to decide
how many petrol pumps to install,
Too many and some will stand idle and
we could have suved our capital. Too
few and we will lose customers as the
gueues get longer. Putting this another
way, at we need to kmow is the
average length of the queue for various
numbers of pumps, The answer to this
problem depends on the number of
customers per second and the time it
takes to serve them. It is not easy to get
the answer by the usual mathematical
methods,

A method of solving the problem is
to simulate it using 4 random number
generator. By writing & program in
which customers arrived and were
served with the right probabilities, we
could obtain answers simply by munning
the program and keeping a count of
the number of customers served and
turned away.

The collection of methods based on
using random numbers to solve mathem-
atical problems is generally called the
Monte Carlo method. The previous

simulation example is easy to under
stand and the role of the random
numbers is obvious. However, random
numbers can be used to solve problems
which seem to have nothing to do with
randomness.

For example, suppose we wish to

evaluate
3 1 .2
8 = SU A dx

In other words, find the area below the
graph of x2 in the interval O to 1 (Fig.1).
We could use the usual methods of
numerical integration, i.e. Simpson's
Rule, or even solve the problem directly
by x2 = 1/3 x3. But suppose we instead
generate two random numbers U, und
U, which define a point in the unit
square, i.e, they are both positive and
less than one (see Fig. 1). If U, and U,
are evenly distributed then the probabil-
ity of the random point being below
the curve is exactly equal to the area
beneath the curve, . Thus if we generate
N random points, the area under the
curve is estimated by the probability
H/N where H is the number of points
below the curve. A BASIC program
to carry out this method for x2? is
given below.

1.0
Y

Uz

05| |
|
| areg =
| \
L \y \
0 Uy 05 x 10
Fig. 1
Integration program
180 H=0
20 N=0
30 DEF FNA [X]1=X"X
40 U = AND
50 U2 = AND
B0 IFUZ < FNAIUT) THENH=H +1

70 MN=N+1

HO PRINT “ARES ESTIMATE =
Hit, “N="-N
00 GOTO40

[t is easy to find any one-dimensional
integral over 0-1 by changing the
function (FNA) statement. A quick
look at the program shows that the
method is simple when compared with
other methods. However, a little
experimentation will scon reveal its
disadvantage — you have to do a lot of
work to get o reasonable answer. For
example, at N = 200 the estimate was
0.435 and even at 1000 it was only
0.361. (The correct value is 0.333).
This would seem to make Monte Carlo
integration of little use, but with & few
improvements it is one of the best

techniques we have for high-dimensional
integrals. Tt is rarely used for one-
dimensional integrations, i.e. finding
areas, but it is nearly always preferred
for two-dimensional cases, {.e. finding
volumes,

There are other examples of tuming
a non-random problem into a random
one and then solving by simulation but
the reader is referred to the suggested
reading at the end of this article for
more details.

Testing Random
Number Generators

Whenever you use a random number
generator you should always satisfy
vourself that it is good enough for your
purpose. This can be done either by
statistical tests or, for the least exacting
work, simply by examining a histogram
of the output.

For game playing most random
number generators are good enough.
For the various Monte Carlo techniques
it is advisable to conduct statistical
tests before relying on the results,
{Details of these tests can be found in
the further reading). | have tested a
number of random number generators
supplied with various versions of BASIC
and found them all reasonable — none
of them have been as bad as the mid-
square method! One annoying feature
of some BASIC random number gener-
ators is their randomisation. By start-
ing the generator off with a new starting
value, obtained from some arbitrary
memory location, we lose the repeat-
ability of pseudo-random numbers.
This is excellent for game playing
otherwise vou'd play the same game
gvery time but for Monte Carlo
methods this is a nuisance. It is imposs-
ible to say how good such a randomised
generator i because its properties
depend on the starting value used,

Conclusion

Random numbers play an important
part in the personal computer revol-
ution. For game playing the random
number generator supﬂ]lud with BASIC
(or some other high-level language) is
psually good enough. Monte Carlo
simulation techniques increase the use-
fulness of random numbers but also

require better pgenerators. A good
Monte Carlo simulation is simple,
effective and can be fun — after all a

computer game iz usually nothing more
than a Monte Carlo simulation of some
"Iﬁ'ﬂl" g‘ .

Reference:

L. A Million Random Digits with
100,000 Normal Deviates, The
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Further Reading
The Generation of Random
Varates, T.G. Newman and
P.L. Odell, Griffln, 1971.

The Monte Carlo Method, ed.
Yu. A, Schreider, Pergamon

Press, 1966,
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VICTORIA

Catering for the SORD
M100 series users of Mel-
houme, SMUG. meels at
60 Winmalee Drive, Glen
Waverley on the second
Saturday of the month at
' aﬁ.m. Although fairly
small (membership of 25),
this highly active group
concéntrates on maintaining
a large range of user gener-
ated software for the SORD
M100, which is free to its
members.

Other projects _include
the development of an en-
tire disc system which will
be CP/M compatible, as
well as D.0.8. compatible
with the present range of
SORD specific languages. If
yvou are interested, contact
Mr Robin Miller, 60 Win-
malee Drive, Glen Waverley,

3150,
AUSOM 1ApE‘Iu Users®
Society of Melboume) is

open to any Apple owner
residing in ~Victoria, with
the sole condition being
that the user must not only
be interested in business.
The group's aim is to
offer a forum through
which Apple ugers may
ecommunicate and obtain
any necessary software and
documentation

The membership is curr-
ently 20 and rapidly increas-
ing: the annual fee being
$10.00. AUSOM  usually
meets every third Saturda
of the month at the AMR
hall, Wills Street, Glen Iris,

Recently APC circularised clubs and user groups

In f[H ' all the addresses we were able to _-"h]n"

Surprisingly, many proved long defunct, and indeed,
a few claimed never to have existed in the first place’

The list published here is correct as of going to press . . .
though obviously incomplete
I YOUR group hasn 't been included then vou can help
us make amends by posting all relevant information 1o:
User Group [ndex,
APC. PO Box 1135, Carlton, 3053.
Updates on alterations would also be er_,l'r,l'l'n'r'."-ri.l'['n'

(opposite the Glen Ins sta-
tion), at 3.30 p.m. Prospec-
tive members should cont-
act Computerland Melb-
gurne znd ask for the Pres.
ident, Mr David Turk.

A large group in Melboume
has recently been renamed
as the Sorcerer Computer
Users (Australia). Its ob-
jective is to promote the
interests of Sorcerer oWners.
A monthly newsletter s
published containing articles
submitted by members, inel-
uding program listings and
handy hints. Subscnptions
are $12.00.

The group meets each first
Sunday of the month at 2
pm. at the comer of Bark-
ers Road and Elphin Grove,
Hawthorn in the Swinbume

Community Junior School
Hall. Current membership
is 225. Further details may
be obtzined from the Sec-
retary., S.C.UA., PO Box
144 Doncaster, 3108,

The newly inaugurated
Compucolor Users’ Grou
of Melboume meets at 7.3
pan. on the first Tuesday
of the month at 212 High
Street, Windsor. The group
plans to establish some sort
of sofiware exchange service
for its members. An edu-
¢ation course on assembler
language for the BOBO
microprocessor is being or-
ganised ~— it will probably
run  for three meetings,

commencing in July, For
more  information  please
contact Mr. L. Fergusorn,
2 Morphett Avenue, Ascot
Vale.

The Geelong Computer
Club was established 18
months ago to allow com-
munication between people
with microcomputer inter-
ests,. The group meels
monthly (except January)
on the second Thumsday
at 730 pam. The usual
venue is the premises of
Tybar Engineering, Hamp-
ton Strect, Newtown Gec-
long.

GGuest speakers, demonstr-
ations or Lours are arranged
for the monthly meetings
As the club is sponsored by
g local company, subscrip-
tion fees have not been
necessary. There are thirty
active members, with a
special !\.uh1ruu}[:| devoted
to the 'I'RS-%LL 'rospective
members should contact Mr
Peter McKeon, PO Box 93,
Geelong, Victorda, 3220.

A group is currently
being formed to cater for
Melboume's Pet  users.
Further derails next month.

NEW SOUTH WALES

The Commodore Computer
Users' Association has ru%-
ular meetings every fourth
Wednesday at Room 3, 9th
Floor, the Teachers' Fed.
eration, 300 Sussex Street,
Sydney at B pan. A guesl
speaker lectures on & 1opic

of interest at each meeting.
The group's membership
l& approximately 50.

H:E Compucolor Users'
Group of Sydney meels on
the first Tuesday of the
month at 91 Regent Street,
Chippendale, The meetings
begin informally at 6 p.m,,
giving members the oppor-
funity for private conver-
sation, with the official
start being at 7 pam. Like
their Melboumne counter-
parts, this club has only
recently formed. They
intend 1o present guest
speakers at some meetin
and generally help their
members to gain the most
from their Compucolors.
Current membership is 14.
For more detalls contact
Mr Andrew Maclntosh, C
Regent Street, Chippendale,

QUEENSLAND

The IREE Microcomputer
Interest Group of Brisbane
meets every second Friday
of the month. The meetings
commence at 7.30 pm, at
the T.AF E. building, Old
South Brisbane Town Hall,
corner Yulture and Graham
Streets, South Brishane. The
club membemship 5 curm-
ently 100, and visitors are
always welcome.

At cach meeting, a lecture
and demonstration covering
an area of interest 1o
members are given. beveral
times a vear, the g;rnuE\
publishes a newsletter which
details the topics to be
discussed a1 ]fnrlhﬁuming
meetings and gives infor-
mation conceming the local

APC 45




| USER GROUPS INDEX

hardware and software re-
tailers, In conjunction with
[.A.E.L.. courses have been

arranged to assist  those
interested In microcom-
wuters. More details  from

Mr N, Wilson, PO Box Bi,
Albjon, Queensland, 4010

ambitious club has
formed in  Queens-
land — The Brisbane Youth
Computer Group. [1s aim
is to allow students to gain
L'.\;J'L'HL'!'IL'I_' ".'.'LEIII .'II'Ir'Ii"ll.[L'.’-
A Software Exchange Ser-
vice is currently being es
tablished to operate free
foe '!|'.|_::|li||:z~. The Eroup is
keen for new members and
contfibutors to thelr Ex
change Service.

The Hl:l'l.‘!dl.:t:]:[ 15 interested
to hear from anyone willing

An

boen

o form o similar groop
in other cities or states,
eventually to form a nat
ional group. Mr A. Harrs-
on, PO Box 396, Sunny
bank, Quecensland 4109,
should be confacted for

more information

SOUTH AUSTRALIA
An opportunity for TRS-80

owners and

UEETS

o m

=

informally and discuss ideas
and problems is offered by
the TRS-80 Users’ Group
of Adelaide. The club meets

on the

each

January) at
officia
Tandy,

though
by

manth
T30

Thiarsday
L[4

pam. |

group

mains independeant).
Mo fee is charged and the

group

does

not

have

ol
¢pt

Al-

Iy approved
the

e

library or newsletter. How-
ever, a member speaks om

al '||.'|.I|l'|,|:

month,

and

requesied
then

(&

general

Td ||

discussion and private talk is

gncouraged
The

bers

between mem-
il E‘J“:\L"I'

cel

that this informal structure
of mieetings i very success-
ful. Further information, in-
cluding meeting venues, can

he

obtai
Stevenson

ned
ol

from

Mr.
16

Street, Adelaide. 53000

r.l“( introduces the _|rr.l'_-\..' af @ sdries af I'|'I|"g reRce
gimulgr charts with the op-coder for all the com
ASCH, EBCINC, BAUDOT ete, hardware inlerface

Ls,

Siurt

A.CT.
MICSIG
mentbhers
branch of the
is not confined to AC.S
members. Meetings are held
at 7.30 pom. on the second
Tuesday of the month
and are advertised in the
Canberra Times™ on the
preceding saturday. The an-
il :.'.:|:|.-.L.np1:|-:| fee is 510,
with a half-rate concession
for full-time students and
pensioners. Further infor-
imation s availlable from
The Regstrar, MICSIG, C/
'O Box 446, Canberra City,
ACT, 2601

founded by
the Canberra
ACS., I"E!

.lll' o I'|

e
il

NEW ZEALAND
[he 'i‘-L'|_I|L|:'1LJ:| Microcom-

puting Society Inc. ' was
ormed in o mid 1977 with
the aim of providing a
means ol communicaton
and interchange of ideas
between members The

membership of 60 includes
people from a wide runge
of microcomputing areas

THE 8080 MNEMONICS ARRANGED BY QP
. e

wia

CODE

ndards and pre

and levels. The fee is $10.00,

which is reduced to $5.00
for those joining in the
latier hall ol the year o
who reside out of the
aneq |

The club priviledges include
the vption of borrowing a
TRE-B0 or D2 kit as well
ns books [rom hardware
and  software  libraries;
sccessability to PROM pro-
ErAMmers; an on-going con-
structional course bullding
an extended M6802 system:
and free advertising in thels
newsletter to buv, sell or
SWap within the .,'];|h

Meetings are held on the
second  Tuesday of each
month {excluding December |
and January) at the Victoria |

University of Wellington,
Lecture Block 2, between
30 and 1030 p.m. The

format % formal business,
general discussion and then
o guest speaker; visitom
are welcome. Further de-
tails may be obtained from
Lindsay Williams, 2 Pope
Street, Plimmerton, New
Zealand,

slyeets with, this month, the 8080 (natruction sel. Wi plan (o give vou
On procegsors, CIINEr ardar Wy 4"”‘.'.‘ cover are standard
tocols and anything else which len

CoaeE
15 J'-.'I'II" tor Hpds formuad

Compiled by John A, Caoll

%lz‘%‘n T 2 s 14  Is 6 7 H g |A B |C D [E [F
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| | | (BB |DB HB (MB |B | B B B
1 LMD |LXI LXT MOV |MOV MOV MOV |ADD |SUBTANA [ORA[POP [POF [POP |POP |1
B D |H |s¢ IBC |DC |HC [MC |C C o C B o) | H PSW
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‘E} rn | | B.D DD HD |MD |D ¥ (] D
] INY N [INX INX MOV [MGV | MOV [MOV [ADD [SUB[ANA |ORAIJMP |OUT |XTHLIDI_ |3
B D H 8 |BE |DE |HE |ME |E = 7 E _
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B |D __|H M I|BH |DH {HH |IMH |H H |H i B
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iB |D H M [BL IDL |HL [ML T I L L B D H PSW
i MV MV [MV] MVI MOV MOV | MOV [HALTTADD |SUB | ANA TORATADT 1801 ANT ORI '8
{B | D i M _|BM (DM [HM | M M M M
7 RIL |RAL [DAA [STC [MOV [MOV TMOV MOV [ADD |SUB | ANA TORATHST TRST  TRST THST
| | :H,ﬂ- A ."l-""' | A A A A 0 10H 20H J0H
. MOV MOV |.-u:-.' |SBE [XRA [CMPIRZ [RC IRPE [RM |8
[ CB AB |B B B H
i |DAD [DAD [DAD |[DADIMON MOV TADC TSBE TYRA [CMPIRET | [PCHL|SPHL S
;I—‘~ |D |H - |5 jcc &L C C | C
A LDAX TLOAX|LHLD | LDAIMOV MOV |ADC |SRB [XRA [CMPIJZ  liC [IPE |JM (A
IB D ch lAD D DD D
B DCR [DCX [DOR | DOXIMON MOV TADC |5BB [XRA |CalF] [TH IXCHOET |8
| |D H SF |CE AR |E E E E
C INT INR [INR |INR [MOV [MOV |ADC |SBB |XHA |CMP|(Z oC TCPE [CM [( |
{C E L A C.H o1 |AH [H H H H |
4] DU (DOH [DOH DECHIMOV [MOV | MOV MOV |ADC |SBE | XRA ICMPICALL] ' 3]
i |E L I, i | e T % N O AL L L ; I |
- MVI MV [MVI MVI[MOV [MOV [ MOV [MOV [ADC |SBB [XRA |CMP|ACI [SBI | x®l |CPI | E |
N T B L A |CM JEM LM |AM M M_IM M
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AUSTRALIA'S MOST UP-TO-DATE BUYER'S GUIDE
FOR MICROCOMPUTERS

Month by month, every effort will be made ro keep
In Store up-to-date and accurate
And rhar means APC will alwayvs be happy to hear from its rumh’r.g
af any errars, and additions thar seem waorthy af inclusion.

LIST OF ABBREVIATIONS

A Assembler K/B Keyboard

AlD Analog te Digital M/A Macroassembler
B/W — Black and White N/A Not Available

C Cassette N/P Numeric Pad

cps Characters per second (/S — Operating System
Doc Documentation P/P Parallel Port

E Extensive RAM — Random Access Memory
Ed - Editor ROM — Read Only Memory
Ex Extended res Resolution

F/D Floppy Disc S — Software

H Hardware S/P Serial Port

| Introductory T/E Text Editor

/O — Input [ Output U Utility

int Interface VDU — Video Display Unit

All prices shown are exclusive of sales tax, except where indicated by an asterix.

Software items Inted in fmlier are not included in the basic price of the equipment

Mame of 1 Main | Hard ware Software | Doc| Price | Commenis
Machine Distributor .
| & Phone Mo | |
1 1 — = [ N
Apple 11 Computerland | 16-4EK RAM: 6502; colour | (/S: BASIC E 51395 |280x192 high res colour
plus (D3Y 62 5581 VDU int.: B1/0 slots Parcal: games | praphics: Applesol
(02) 29 3753 | games paddies; option 5%™ BASIC in 12K ROM
| F/D (116K} and 11 MB di“l el i 2
Century Abacus I CIO0, 48-64K RAM: ZB0: | cOBOL: 1 C100- Also available: C300
[ Computer { 127 'VDU: 2x54™ F/D | FORTRAN: $4850
| Store [ (2x143K): 112 cps printer | BASIC C200-
{03y 429 5844 | RS232 port: S100 bus: | £5400
C200 includes 2xF/D | |
(21 5K): hard diac: |
e = _AxRA232: INP/P ! ' |
Challenges [P | Systems 433K RAM: 6502; Cint: | O/S: BASIC: A: |1 |$448 |8K microsoft BASIC in
Automation 24x 32 VDU int: RS232 gamuos | ROM: expansion board

(02) 439 6477 | port: option — dual 5%" svatlnble

LE/D (140K])

Challenger 4 ! SVElems | 828K RAM: 6502: colour BASIC: Pascal | £4971 BASIC in BK ROM
Automation | 3xbd VDU int: RS231
(02) 439 6477 | port: P/P: option - 6502C
| mictoprocessor; dual 5%
| F/D (140K) |
Caompucolot Anderson B-32K RAM: 8085: 137 ExBASICIROM):A || ?131“: 16K model, §23%95: 32K
11 | Digital 3264 B colour VDL I SIR05 - muinténance
| Equipmient singie %" F/D ($1K): manual available
{03) 543 2077 | RS232 pori
Cromemco 64-512K RAM: Z30A: | CDHOS: BASIC: E |System [All Systems expandable to
{ aystem 1, System 1, dual 54" F/D COBOL: FORTRAN $3990  |multi user (2-7 users)
| Syitem Z2H, (346K): System Z2H, |Mr‘.-=..' ExBAEIC: Svystem |S2880-SE825
System 3 also Winchester disc Structured BASIC Z22H
{11MB): System 3, 8" | 4650
dual IMB: 5/P; P/P Svitam 3
A dan | $6750
Exidy Dick Smith R-48K RAM: Z80 0/5: ExBASIC ] $1295* |High res graphics capability
Sorcerer Electronics Jine4 VOU int.: (ROM): MDOS: 16K version 51395+
Model 1T (02)888 3200 |RS232 Port: AT P 32K verglon $1535*
| S100 bussextra C int | 48K version $1655%: User
| | | programmable character set
| |
| | |
] | |




MName of Main Hardware Software Diose) Price Commients
Machine atributor
& Phone No |
HPS5 Hewlett ] 16-32K RaM: N/A: BASIC 5 | 53550 [Full dot matrix graphics:
Packard ST 16x32 B/W VDU M/P: compact portable unit
Australia C(200K): 64 cps
(03)89 6351  |printer: RS232 port
|4 x PIP
TPS-100 Mictoprocessor | 32-896K RAM: BDBS: 0/S: Ex BASIC E S3750
Applications |2 5232 ports: 5100 Ed: A: CP/M.
(03) 754 5108 |bus: dual $%* F/D CBASIC: FORTRAN
M | (630K) |coBoL ! i
‘rh-.ml,m:':m Daneva l."'u:-nlml |ﬁ-lh RAM: MCP 1600: ["BASIC: Pascal: File |E | $2995 Also available as board
(03)598 9207 \PHPH"L.:‘ ports: s | Manager: U
e 2y 1ons — diia
S,L;!_‘!:‘;._b., $%" F/D (Single ot dble
Stare for density); 8 /D (single
complete of dble denslivi |
svstem
i03) 429 5844 |
' - v . 1
MNorth Star Melbourne's 4|-. RAM: Z30A: 3" DO5: BASIC ¥ 52695

3.
Hardzon Byte Shop E.l' (1 70K): 2xS5/P COBOL: FORTRANA
(03) 568 4022 | 1P/P: optional — VDU Pagcal: CPM: MiA |
i |H ""I".l Cuad density F/D | | |
Pet 2001 Hanlmex [8-32K RAM: 6502: C: 0/5: BASIC: A 1 | 8KS1199 UF‘-!IUH'\ dual 357
{02) 938 0400 |9 25x40 B/W VDU: EKS1859 |[F/D (353K), 52329
cxtraC Int: IEEE4EE port e : i.!k&l.lal'l ‘HIJ'J for dise lJlr:l:_J_ll::_ll_ RUM
Sord M100 Alliance [4BK RAM: £B0: 24x64, 0fS: Exgasic | 3500 IMI100 ACE IV — 8 eclour
ACE 11 Digital 12" ¥DU: R5231 ports FORTRAN wraphics controller incl.
Corporation [ 2x5%" F/D (2x143K): |
(027436 1600 | S100 bus: 2 octave
| e | speaker: AJD Conv.:
| ""l-l.'lm"f ; option—8 colour graphic |
| (03) 429 5844 | controller (514350) |
Sopd M223 Alliance | 64K RAM: Z80O: 127 05 ExBASIC 1 ST500
Digital | 24x80 VDL 2xRS212 FORTRAN: COBOL |

Corporation
(02) 436 1600

| port: S100 bus: 5%
T (150K)

(02) 439 6477

VDU Int: C int: options
RS232: dual 5% F/D
{140K)

Abacus | | |
(03) 429 5844 |
TRS-K0 | Tandy “|3-16K RAM: Z80: C: BASIC: Games: A [ | 3699*% [HASIC in 4K ROM
Level 1 | Electronics 12 16x64 B/W VIN upgradable to Level 2
(02) 638 65633 | ey ot
TRS-EO Tandy 448K RAM: Z80:C:12" BASIC: MAa: SET9* 16K machine includes
Level 2 Electronics 16x64 B/W VDU FORTRAN: NfP: 4-16K upgrade S320%:
(02) 638 6633 | R5231 port: P/P COROL ($250* without N/
| max. config. $1169*:
|TI|<1r| slngle 5% F/D
| l..uSh‘J (max of &) ;A
Yector | AT & JW Dicker] 64K RAM: ZB0: Dual 5%" | DOD5: BASIC: A: E [ 36350 [Graphics and numeric pad.
CGiraphics (02) 524 5639 | F/D (630K)=12", 24x80 Ch/M: Ed |
_System B Iil!ll"m'lu VDU: 5/F: 2xF/P |l 2= il
Versatile 4 Microprocessor | 32-56K RAM:8085:9", MBASIC: MDOS | E | 535692
Applcations 24xB0 B/W VDU : dual {(including T/E and
(03) 754 5108 | 5% F/D (630K): 5100 Al Version 4 |
bus: 2xR5232 MDOS AND
BASIC: CP/M |
Acorn Cottage ]-T'Hh RAM: 6502; EPROM | WK mondtor:
Computers | socket: Hex K/B: C imt: BASIC S& | System] |Universal interface card
(03) 481 1975 |8 digit LED display: up to H | §185: available.
| 16 ports: options — Euro- Systemll
| card 64 way conneclor; $1224:
i VDU eard; Full K/B card Systemlll
| (imcla3%s"
FIy,
) R | | $2763 ok
Alm 65 Dwoll Piy Lad (14K RAM: 6502: 8K ROM:| BK maonitor in E 5525 Case available 575*
(02) 487 3111 |full K/B: 20 character ROM: A
| LED diaplay: 20 char- BASIC
|scter thermal printer:
| |Cx2 int: 1 PP s SO SRR Co et L B
SBC1OO |  Microwix 1K RAM: Z8i0): ::H-.. 1K monitor: DOS E | 52599 laleo avallable assembled
. (03) 718 2581 | ROM: 5100 bus: 15/P: in ROM | | a7
LE/F
Superboard Systems 4-32K RAM: 6502: 10K BASIC; games I l §360 BASIC in 8K ROM
Automation ROM: full K/B: 24x12
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SOUND FOR THE TRS-80

This machine language routine provides
an easy method for adding sound to
[;_rnsrums. Writlen to be accessed from

R5-80 Level Il or Disc BASIC, it
produces a square wave output to the
AUX output line (large grey plug).
Although this output is strong enough
to drve an earplug or headphones,
better effects are achieved by placin
the cassette in the record mode an
connecting the AUX plug 1o the casseite
unit by the AUX jack and a speaker to
the ear phone jack. The best sound 6f
all results from connecting the cassette
output to a nice, powerful hifi system.
Phaser blasts through this can really
shake up the troops.

Soundex can be POKEd anywhere in
memaory and is completely relocatable
(it can even be embedded in 2 REM
statement ot the beginning of a
program).

high memory is to be used to store
the machine language drive. MEMORY
SIZE must be set at 32695 for 16K
machines, 49079 for 32K, and 65463
for 48K. If TRSDOS is being used,
an  additonal 51 bytes should be
reserved,

After CLOADing or keying in the
BASIC program and runmng it, the
Soundex drve can be accessed via the
USRE command.

Tone duration is specified by using
a2 negative argument in the US

command
X=USR(dd)

The varable dd can have any value
from —1 to -32767, representing tone
durations from 0 to 2 seconds.

To generate a tone and specify its
pitch, the USR command should have a
Ensiti'n:' argument. Any value from 1 to

32676 can be used but, practically,
only those between 1 and 100 are
wgeful

Once set, the tone durtion will
control all subsequent tones until a
new durytion is specified

Another option available is that of
the ‘volce’ of the tone. This i changed
by POKEing any of the following values
into memory location 16672
L5 6 17 18 22 B6 90 102
As an example, near the beginning of
a program the usér might wnite:

POKE 16672, 18

All tomes generated alter this would be
fairly smooth, sine wave approxim-
atons

Under Disc BASIC, the option exists
to disable interrupts with CMD"“T",
If this is not done, the tones will have
i staccato quality

25

Soundex achieves ils relocatability
by wusing six bvies in low memory
(reserved RAM) as temporary  data
stornge. These positions, hex 411C to
4120, are not believed to be used by
Level 1T or any DOS

by Roxton Baker

. .
18 HE® 3333 GSOUNMDEX <{odds .

- 28 REm BY ROXKTON BAKER |
30 CLE

™ 40 DEFINT JeKal -
5§ INPUT*WHAT WMEM SIZE DID ¥YOU SET ":DS |

. 4@ REMm EBOUNDEX WILL START AT ®MEM BIIE PFLUS DNE |
78 ME=DE | |
B8 IF HME>II747 THEM RE=HI-45534

e %0 REM POKE THE 72 BYTES IM |-
100 FOR J=j TD 72

® 110 READ ® .
120 POME MS+JeM |
130 WEXT J

[ ] 140 REM MOW SEE IF WE'RE IM LEVEL II OR DIEK B&SIC |=
1890 IF PEEMC14403) = @ THEW 200 |

& 140 REH HUST BE DISK ™
170 CHD*T* |
180 DEFUGE=NG=] 1.1

. 190 GOTO 290 |'
200 REM IT°68 LEVEL IT .

* 710 WaD5+1 i
720 REM CHAMGE M FROM DEC TO MEX FOR WER EMTRY POINT POKE
230 FOR Is=1 TO 4 |

- 290 DOTimIMTONS1AL (9=T)) |
250 Wen-DiL)E16L (4-1) |

- 240 WEXT I -
470 POKE 14527 1amDiti+Di2) |
280 POKE 145264 14=D013)+Di4) l

® | 290 REW CHOOSE SOUARE WAVE FOR DEHO @
300 FOKE 14472.102

™~ 310 REM THIS I8 THE BIG DEMD . * L 3
320 X=USRi-100) |
330 FORL=43TOLISTEP-1IX=UBR(L I INEXT °

. 340 FORL=1TOPTOGTEPZ I X=UBKIL ) INEXT |
350 HEM !

- 350 REH THESE FIVE DATA BTATEMEWTS CONTAIN THE RELODCATABLE L
370 KEW CODE OF SOUNDEX: <
0 REM |.

® 250 DATA 20512700, 203, 02440 s 403402045+ 201 034930045 i
A0 DATA 219+235+31 3103104792300 296+ 70 SH ST v ASe 2580 A9 379 2

- AL0 DATA 1719958 32085«87 3237 o TS 20045, 430 128 1AL v 400 & i.
420 DATA 2214227223+ 227 ¢ 24,1282+ 30,45+ 12270 7o B7 v 230+ 3:175%

> 430 OATA 211295350200 177 322028+ 023+ 71002950201 |.
-uIul-l-—---u---.............n.--..p.......!

I -| i

The advantage of POKEing the routine
into space normally reserved for a REM
statement is that the code hecomes
part of the BASIC program uand no
memory protection is required. Further-
maore, the BASIC Soundex program can
be deleted, while permanently retaining
the machine language driver which is
then stored with the BASIC program
under the one CSAVE command,

fo ensure the REM statement
cantaining the machine language routine
always occupies the same position in
memory, it should be line number ()
This way the REM statement cannot
be proceeded by any other lines, The
REM statement must contain at least
i many dummy charsclers as there
ire bytes in the Soundex driver (i.e
12 byies). So line number @ should
ook like: @ REM DDDDDDDDDD
{comtinue [or 72 Yy DDD

The address of the first line in a
BASIC program i stored In memory
locations 16548 and 16549 and the
first dummy character is the filth

byte in the first line. So the BASIC
Soundex progrmm must begin POKEing

the machine language dnver at the
memory  position E'w:n by PEEK
(16548) + 256%*(16549) + 5. This

address should also be defined as the
USR entry point using DEFUSR in
Disc BASIC or its POKE equivalent |
in Level 1l BASIC. A word of warning: |
don’t try to renumber a program whlﬁu
contains the machine language driver in

a REM statement as some renumbering
utilities will confuse the machine codes
for BASIC statements,

The programy above should be
wed o POKE the machine language |
driver Into the beginning of a Disc |
BASIC program.

To define the USR entry point in
Lavel 1l BASIC, line 3 should be changed
( (]

3 POKE

16526, S-INT(S/356)*256: |
POKE 16527 INTI(S/256) [

1
Alter r*.l:minE the program once delete |
lines 4 to 12, retalning vour program |
and the Soundex driver in the REM
staternents

»
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IHEMsssssEsssnnusxn (77 m'g total) magEnax, ..
- 2 BePEEMIL14598) +« ZSAZPEEM(1434F1 + §
3 DEFUSR = &
™ 4 FOR J=l TO 72
2 READ ¥
& POKE B+d=1X
- 7 NEXT o
HunTi LN B B B O B O
o T DATA sssinsssnns
10 DATA oevesasans
i1 DATA sssvansnss
. T e A
i3 wic: uvaer's Proaras
- from here on.,.
-I
L]
-

Having written and thoroughly tested
your orginal program (be it an
application, game, or useful subroutine)
send it to us along with a suitable
explanation. In order of preference we
would like your programs submitted as
a clear, dark listing on plain paper; on
cassette or disc: clearly, accurately

Submitting programs to APC

typed; o, cleardy, accurately
handwritten.
We pay the sender of any listing

published at least 820, and often much
more, depending on the size and quality
of the contribution. If the program is
too large or complex for the “Programs”
section we will sometimes publish it as a

feature in the magazine.

For the sake of balance, how aboul
some of the owners of less popular
machines pitching in as well? Post yous
submissions to APC  Programs, PO Box
115, Carlton, Victoria, 3053, We look
torward to hearing from vou,

APPLE WORMS

by Ray West, freelance programmer

TAPEWORMS: A

4 KEYRBOARD VIDEO
GAME FOR THE

APPLE

“Tapeworms’ is a game [or two players
which uses the keyboard interactively
Each player has four allocated keys
which are identified by the Keyboard
PEEK function. Two shape tables are
lopded by the program, and these give
each ‘worm’ a different appearance. To
improve the appearance ol the display,
the rotation feature of the shape table
5 used so thal the direction of move
ment of the worm is matched by the
rotation of the shape. A pame ends
either when a plaver crosses the rectan
gular border of the playing area, or col
lides with a previously plotted shape
the collision counter provides a way of

table of lwo shapes. Line 20000 sets up
pointers in locations 232 and 233, the
low and high bytes respectively. Since
117#256+45=30000, the Apple expects
the shapes to start at 30000, This works
for a 48K or 32K machine. Line 20001
tells the machine there are two shapas
in the table, and lines 20005 and 20010
give their addresses, offsel from 30000,
S0 shape 1 begins at 30000+256%0+
158-30159, for example. The two
shapes are ‘A’ and *V', and were used
becuuse they happened Lo be available,
If you don’t like them, try adjusting
the table!

SUB 10000, This prints the title
page onto Lhe screen, enabling one of
three playving speeds to be selected. In
addition, variables are stored just after

tions 1 to 4 are converted into the rele-
vant keystroke equivalent for each
player

SUB 1000 & SUB 1400. This svmme-
trical pair of roulines reads Lthe key-
board, The point of the last statements
of lines 1000 and 1400 is that the Apple
seems sometimes to admit a low ASCII
value, If on A's turn his part of Lhe Key-
board reglsters an input, its ASCII value
is saved; and similarly on B's tum. In a
fast game, only one peek at the key-
board s allowed

SUB 2110 & SUB 2510, The x or ¥
coordinate 5 incremented decremented
as required, and the direction indicator
AD or BD set to correspond, Lines 2145
and 2545 test the new plot. If it is an
deceptable move, the other person's score

checking for this event. For a detalled the program: line 10010 ensures thal s inercased by 1 and exit to the end-of-
explanation of the listing, now read the eoordinnles and directions of each  same rootine oceurs. The POP instrue-
o ‘worm’ are stored where retrieval time  {jon removes the subroutine’s return
Lines 510-640 are the muain program  is minimised, Random start points and gddress from the stack: were this
cantral. There are essenlially six subrou- directions are generated [or each plaver. instruction omitted, after about 24
Lines which are called in line 10220 thev are checked Lo avoid games the stack would fill up and an

| SUB 20000, This sets up a shape starting too close to each other, Direc- QUT OF MEMORY message appear. |

— ')
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The formulse for ROT need to intro-

duce multiples of 16, for which the .
values differ for the shapes plotted, 50 ; .

that lines 2147 and 2547 use different e |
calculations. The direction is coded as

1 for north, 2 for east, and so on, @

SUB 25000, This is entered only in |
a slow or medium speed game. [t uses L
simple delay loops, which, however, |
have diminishing effect as the game pro- -
ceeds. So the tempo accelerates towards =i
the end, a

SUB 26000. This routine displays !
the aggregate scores Lo date, the player o
sitting on the lefl having his scord
shown st the lefi of the sereen and vice .
versa, The set of games can be terming- e
ted in order to change spead, or start =1
afresh, by entering ‘N'. Since some e - |
characters may remain in the buffer, ihxe ¥ 8 Th - i) |}
line 26040 checks for the presence of 943 IF 4 R H I v el
an ‘N' within it. If the set of games |g | &% fra “netimn | |
continues, line 26040 loops back to | | 1&te st - e e e e e 5 e |
reset new starting positions and direc- | | {5555 55 Hiied * Tuead - 03I ¢ e e - Seaiees - 102 e : I
tions, before returning to the PrOgTaAM's | | 10 Gan - 1 i e I N e T = pLav SaiN  FATwr PREVERALY (MG LE Tt L
main control @ | 1oess VeinT | YRENY ~uCAWS ATIR RS B Ciwn s e ey

LT FRIs &IuT PETR IPERTARY PEfiT TPRiEE PRODGT T FE|W o |
H-2 gl i de, D ius = FART SASETC. R I |
o | leces A7 BETS AL T AR e .
VARIABLE MAP || @& o v st o -
® 1 ||J_hlll.:' :.- p. TTh EWh rEyoN TR # HTE M7 wE b - L fus i
(A £ HER ifik 3 [
By David Eyles o ik Tt
e I: .-r ;!I: " -\.r.‘I WD i -| s B0 s Lat RHE L i @ bF = BiiiBD i= - |
The following routine for a TRS-80 can S T
be used as a debugging aid in the |[|® | - .
development of programs. When called ‘oo » Tt '
upon, it displays all single letter variables | @ | o iS5 | 2t : 2
and their values. et ; | |

Integer, single precision, double ||| _
precision or string variables will be e » ] .
displayed depending on the delinition ||g|ime 1o o i 1o . .
character i'nﬁnwmg the wvariable “'Z" Aa PR R |®
{using the listing shown below, single |[g | i o :

recision variables would be displaved) i |m
I[b'm:hungc this character use EDIT O, | al> \ '

The routine can be sccessed from the ! -
command mode or program statements - .
by GOSUB @ or G TG @. 1f accessed ||® ; .
from the command mode, an RG error eyt =y
will result after execution of the routine ||®| ®
leaving the computer back in the ||
command mode. || ® S .

Take care when keving in the routing - ' |
that no spaces are inserted or deleted — || @ i . i =
resilts can be disastrous! Each time (| /

RUN is entered the routine will be || e ki e IR e EHEH i 2 .
executed, so to. run the program | |
properly use RUN line numbes — = = =
: o =% catch phrases are generated using a It has the following attractive feat-
@ZX=1@:ZW=17194 : POKEL16396,| buzzword directory. In L._rtiJu[ to make ures el
T AT e BRI L - DR the program more oseful, an entire
23 :CLS : FORZV=65T09¢ : PO selling lt:lmb lu-:}ma.iinhlgi mﬁ:wre s'itg.'ql e ¥Siructure
g A R LTS fENY w.| buzzwords) is produced. A uselu - S
2ZX, 2V ?RZX, CHRS (2V) ; | feature of this ;JI!.JEI;LJ:'I is that you can > *Multiprogrammin
e ahar af  alternetiv *+Relational Formulation
. Z%=ZX4+32 s NEXTZV : POKE request any number of alternative % Accaks Sidtching
R % blurbs for each acronym entered. ity B

Z!
16396 291 : RETUEN

ACRONYMS

Submitted by Richard Forsyth

This program was designed by Richard
Forsyth to convert any word (up to 25
characters) into any acronym. Suitable

Here is an example

What is BRUCE?

BRUCE is a dramatic new develop-
ment. It stands for Binary Record Un-
bundled Centralized Encoding a totally
new concept in Encoding,

BRUCE is not only Reactive
but also Normally Acoustic

s*Ctandardization

BRUCE is Forward
because of its Computational Facility
Y-axis,
It also has Networking Hash-coding
which makes it Modular,
[t iz in a class of its own when it comes
to the Layout Servo-mechenism,
and above all it is Environmental.

Can yaou dafford to do withouwt
BRUCE (Binary Record Unbundled
Centralized Encoding)?

APC 31



PROGRAMS

We had to remove the contents of line will, no doubt, want to create yourown N a general noun and NN a specific
9000 as it comprised elght varable- voeabulary ; noun. : :
length ang]mnmn words. These words Each record comprises two words WS The first few words in Richard's vocab
were incorporated to enable the pro- and TS where WS is the word and TS ulary are listed at the end of the pro-
‘enm to display the phrase in line 1560 is the description A,LAAN or NN. A gram to guide you. You will notice that
also deleted) to the rude user. You describes an adjective, AA is an adverb, it is alphabetic on the initial letter only.

F 1 HEME P . e e o i o L I.‘ [ ]
M ;‘_SK:;-'.FM TOMAKE UP CATCH
PHRAS M BUZI-WORDG: 1% e
8l 2 REM* BY RICHARD FORSYTH, 1976, o |of 1828 IF©1286 THEN 1150 ‘.
18 DIM WS (1500) ,W(3),G(3,27) veds  IP eSS THEN 1180
o 3 ity g e D 1230 LET T=0
Fi M F‘.‘vi.;f!..i'l.u}r.w_ ] L ] L ] [
25 WARGIN BB 132 LET A=ASCLI (WS5) =64
e 356 REM* TABLE ADDRESSING FUNCTTON: o| (@] 8= IS SN THER T
55 DEF FMW (1,0)=36641 4] e R o o nimeg .
of & mmom o] |of imes e e mam o
I 7t RANDOM L 2E 185( IF TH5="MNN" THEN T=4 |®
| @ L FEM* FEAD IN SWEARWORDS : . = 1855 1F T»0 THEN 1870 |
60 READ 5% () FOR 2=1 0 & 1868  PRINT “INPUT ERROR: */W$;" , *;T% °
= g9 _:"'I‘i'i GOTO lezZ
100 REM* MAIN LINE: ® |® 1878  LET WeT-l .
110 GOSUB 1eee ' INITIALIZE 1075 LET W)= (W)+1 :
L | 115 GOsUR 15088 ' USER INPLT - e :-'ir;"- LET W (P (W, W (W) ] ) stse™"™ ™
| 120 IF LEN(IS)=d OR B<l THEN 168 1886 1P G(W,A)=8 THEN G(W,A)=W(H)
e 122 PRINT ° ™ LRE5 REM* MOTES START OF EACH LETTER. |
T il P 1088  LET H=H+l \ GOTO 1022 o
e 1@ GOSUB 298 ' GENERATE AND STORE o lg| LN REN* B OF PILE:
. 148 GOS''D 100 ' EXPRESS cirhesey o v
lel 1% IF BO@ THEN 125 o |g| 1182  PRINT H;*WORDS."
| 155  emmer \ Goro 115 O o o o
ol 160 PRINT *VOCABULARY LISTING (Y=YES)"; * st LELGEh TR A
165 INBUT ¥5 . 1194 NEXT J o
178 IF Y$="Y" THEN GOSUB 4000 IRa2 S SRAME iy
® 175 GOTO 9599 ® |o| 1199 RETURM ]
999 1493
®| 1830 REM* DATA INWUT ROUTINE: ® |g| 150  REMY USER INPUT ROUTINE: i-
1881 FOR J=f TO 3 1585 FRINT “GIVE YOUR WORD:"
| » 1882 LET WiJi=8 2 » I5le INPUT 15 |
1985 POR 1=0 70 27 1515 IF LEN(1S)>25 THEN PRINT “TO0 LONG!™ o
™ 119 LET G(J.11=8 e ® \GOTO 1518 |
1812  NEXT I \ MEXT J 1520 POR 2=l TO B o |
| 1815 - 1 3 1
™ _.|_1|I.;| LET II-|! ; ® ™ 1522 IF INSTR(Ll,15,55(2)) >0 THEN 1555
| le2e  OPEN “WORD.PIL® POR INPUT AS FILE §1 | 1525 NEXT % °
| 1822 IF END 41 THEN 1182 1532 PRINT "HOW MANY BLURRS (8 TO HALT)™; |
"j 1823  INPUT #1, WS,TS 1®] |®| 1535 Dieor-B : -|
12 ST i > bt SO — =ram— |
T O O N SN S S e D DN e s S s Em
SOFTWARE: BUSINESS: |
We regrat, PRICE RISE, due to shipping B4, Savings and Loan Packege . 514,95
coats, All previows (54) advertized Cassetie D.2. Fiashboard, your advert . . 510.95 I
Software, up $2.00. Instructions (14 sots) ‘ AMES
are stlll the same price. O is now replaced [“'A,,EE' ! 2 e
by an updated, and enlarged C1 at $7.05 G.25. Alien Invaders/Space I
S s Invacers DNt S 21096
Nr.n:'.- Fﬂ_:JL:HA‘.-ﬁ-‘.I:hH G.28. Orbiwl Lander . . . .. 31186
far OHID — SOFTWARE: G.27. Escope from Mars, 2 tape: $18.956 l
; G.28. Death Ship, 2 tepees . . . . $18.85
INDEPENDANT IMPORTER/ UT’lg't':lEf' sK Qe G.29, Startrek § 785 I
MANUFACTURER 3 dusmeembier ~ 4K , $10.98 G.20. Alr — Ses | ' o
UG, Filename, for cossettes . . $ B85 o 48 Catth $ 7.95
OHIOSCIENTIFIC COMPUTERS U.%7. Trace it £12.85 BOOKS/MAGAZINES/CATALOGUE l
U.18. Packer — (K saver) 514 95 T.1. The First Book of O51 . . . $19.85
HARDWA RE WUAB . Cursar — C2/4 51385 T.2, Asrduark Journal 16 issue) . $12.856
: : T.J. Basic Handbaok, David Lien $15.9¢ l
. . INSTRUCTIONS: sty oo
MEM W PR A Persone 1in forthl
I 1. MEMOR EE ﬁ."-?“i)‘\ BOARD, BE. 1.11. Dissassambled ROM. with T-‘l Br50na Computing Manthiy$ 2.20
The DCouble sided Plawed through the o Mt 5§17 G C.1. Cawlogue describen all software l
I Elﬁffdhlt:::nrskl 31 ".'.'Ir:'rl.:'i :E:;a:illula:;:ll.: .Jr:.-;«; 1,12 32x84 Character Disolsy £19.65 and hinm and free progs | .o 3 286
2114's a1 you require RAM , KIT .$120.00 'B-:'E_ ¥¥p 6502 Word Processor aae | Tostese I
' Fully msembled snd tested, extra $716.00 QO . e LA § 3.95 1 or 251.00
114, Digesssembled FOM, with J - 5 $1.650
' 2. 4K RAM Mamory Expansicn Chips, Inbuilt References . | . 8134885 6—9%200 I
2114, 45005 : $ 52.00 1.15. Sound s nicie £ 6a5 10 o more 5:-' 54
J. A.F. Modulator, 510 9 Voit, all I'”.E, G.7 L.r.-nvursmr.', X2 . = %‘H: l
channal % 1045 1.17. Soving Data on Tape $ BAS All prices are subject 10 change without
I.18. CIP Tape Control £ §.05 natics
l 4. SUPERBOARD 1l Cover/WVDU 1.19. CiP Beeper, & 595 I
Stand , $ 18.95 20. CIP/Base 2 Printar $ 605 | All prices INCLUDE Sales Tox
TRI y E 1.21. Morse Code Canvertar ane I
l EK ?EljprEH.qu:-\l:irE I COMPUTER S9n0.00 Tees . MereT. I. S16.05 MAIL ORDER Check or Bankeard
g ) ! ; J L 1,22, 32x64 Character — 100% Looky Wideo, P.0. Box 347, Richmond, l
6. CHALLENGER C1P COMPUTER Hardware ] £13.05 3121, Victaria
BK AOM, 4K RAM $480.00 - ann.: 418 Bricos Road, Richmand, Phong
7. CHALLENGER CdP COMPUTER, SN0 Bt l
Sound/Colour : . . B045.20 hera
-—-—--—-—-—---—_-—_--——---l
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PR L S O o e mey o |

e @ & @ L

3245

Jo48
J5a
385d
055

JNES
3Te
3875
ki
Jge
14
ieEA
3gsa
INGS
K]
E B
J1ie
3115
LA
3135
il
3132
3133
3135
136
3l4d
3145
Jlse
3155
3leo
3215

RETURN

REM* DIRTY WORD:
PRINT

REM* KEEP IT CLEANI
SIrop

REM® PHHASE GEMERATOR FOUTINE:
LET LaLEM(15)

MAT P=ZER %\ LET pS="*

REM* FIRST WORD FiRST:

LET TINT (RND41,5) ' ALY
LET P{l1)=T

LET A=ASCII(15)-64

GO Z2de " PICK WORD OF TYPFE T
LET P§(1)=W5+""

LET PS=phiews+n

FOR J=2 TO L

LET A=ASCIL(MIDS (15,J,1))=64

IF J=2 AND P(l)=2 THEN T=1 % GOTO 2865
LET B=d/L

IF R>=FND THEN T=INT(3.5+RND] ELSE Tel
LET P{J)=T ' TYPE OF JTH WORD
GOSm 2208 ' FICK WORD

LET P35 (J)=W34"" Y PE=Pi+Ws+" "

MEXT J

LET PS=LEFTS(PS5,LEN({PS)-1)

RETURN

REM* WORD SELCTION ROUTINE:

LET WeT-1

IF A=0 THEN 2304

IF A<l OR A>2b THEN WS="" % RETURN
LET GO=G (W, A} ' START OF THAT LETTER
LET G=GiW,A+1)-GR

IF Ge=0 THEN We="17" \, RETURN

LET I=INT (G*RND)

LET WS=W5 (P (W, G0+1] j+=*

RETURN

REM® MO CHOSEN [MITIAL:

LET I=INT (RND*W(W)+1]

LET WE=MWS (P (W, 1) b+""

RETURN

REM* CQUTFUT ROUTINE:

LET Ti=d \ A=d

FRINT % PRINT “whac is ®;I5;"?"

PRINT "-"; FOR 1=l TO L9

PRINT %\ PRINT

PRINT TAB{4);15;" is a dramatic new development. It stands for®
PRINT P53

IF P{L)=3 THEN 3248

PRINT "a cospletely new kind of ®;PE{L):"."
GOTO 3045

PRINT “a- totally new concept in ";BS(L}:"."
PRINT 15;" ia not only®j

GOosUB 3588 ' ALJ PHRASE

PRINT \ PRINT "but also™;

GGSUR- 3308 \ PRINT *.%

PRINT TAB(4):"1t has the following attcactive [eatures:”
BRINT % LET Ne=INT (RND*4.4+2)

FOR Z=1 TO N

PRINT TAB(B);H** ¥:

GOsUD. 1600 ' HOUW PHRASE

PRINT % NEXT Z

FRINT

FRINT 1%5;" in";

GoRM 3568 N\ PRIND

PRINT “becsuse of 1ts*;

LET Til=4 \ GOSUB 1600

PRINT *=.®

PRINT *It also has";

LET T1=3 % GDsUm Jedd

PRINT

PRINT "which makes it";
GOSUB 3500 Y PRINT =."

LET 11sINT (AND+]1,.33)

PRINT "It is in 2 clascs of its own when it comes®
BRINT "to™p

IF Tl=4 THEN PRINT * the";
GOSUR JadR N PRINT =,
PRINT =and abowe all it is%;
GOSUE 3500 % PRINT =."
PRINT TAB(4) ;"Can you afford to do without ";I5
PRINT =("1P51") "

BRINT

RETURN

L

e & & & = @

']lilocc
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R T T~ et — —
| PROGRAMS B

i 1455
|®| 3500  mEM* ADUECTIVAL PHRASE ROUTINE:
1585 [P RNDOU.44 THEN 3520 .
®| 3519 LET T=2 ' ADVE
3513 Esia 2280 L
®| 3515 PRINT " " W5
3528 LET Tw=]l L]
e| 3522 GosuB 22 |
352% FRINT " "jW§) ™
@ 3538 IF RND<3.8 THEN RETURN
3535 PRINT " and")
o 3548 oo 3522 ' REPEAI -
3599
| 36ea REM® MOUN PHRASE ROUTINE: |.
®| 3505 IF RD».5 THEN GOSUR 1520
ETAT LET T=INT (RND+3,33) ®
®| 3615 GosiB 2280
3620 PRINT " *jW5; e
w| 2625  IP RDM3.6 THEN 610 '
3638 REM® LOOP AD LIB,
o 3635  IF Ti=0 THEN RETURN .
LT T LET T=7'] % GIGUR 2280
3645  PRINT " *:wWS: (@
®) 558 FETURN
| 3955 [ ]
. ARa REM* WORDLIST ROUTINE:
4885  PRINT ™
e 40l FOR W= TD 3
4815 HEAD TS ™
o 4020 PRINT \, FRINT T3
. 4022 PRINT W(W)
4825  FOR J=l TO W(W) e
LA kT LET Z=Frmi(W,J) » PRINT W5(Z),
4048  NEXT J \ PRINT ] '
®| 425 HEXT W % PRINT
| 4875 RETURN -
|@| ©999
el DATA e
o| e DATA ADJ , ALV, HOUN=GENERAL , MOUN-SPEC [P IC |
%355  END 1
|' Aministracion, N
REninlatrative,n
Rlwayn , AR |
Algebra,N |
. Accumul ator NN
| Ful Lo, B
Abnormally, Ak
Accoumting N
Aadress, M
Ilf]ll'r'..M.:-:
Audit
Aukomat fon,N
Available, A
Ao owe
ASyTChronaus , |
T = _ = e
by Peter Wright
i s program, written for PET will work  instructions (with one spelling mistake)
with or without a sound box. Full are included in the program,
e -I;. L] = — =¥ T
18 -'!:-I' R Ll ]
P FE DT T e e e
1 L r I=
] . I:- -_ll-—
e 3
e
Bl -'
. - wi s e
5 3 L]
® -
= [ ]
= -
‘. .
| o
SOTOEE |
L} i i
¥ ® |
— i el |
= J
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. ) il
EOEO=0T000 WEXT PREE-4 = 1
@ 1 0 ' B 1 | T

i PEINT FRINT OMMMEN O ELsyY motln BUFH Sir 0By
bi BETHT PEINT aBRFFTER 19 SECOMDS 1 WILL FLAY ALOME

% i 1 i
L
L}
LA
|
..
[
]
. |
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L
L
L
L
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BENCHTEST

The TRS-80 Model 11 is an attractively pack-
aped integrated unit with the sort of features
that one would expect from a machine with a
$5,000 plus price tag. How has landy
survived the move upmarket . ? Stephen
Withers reports.

PROGRAMMING — THE SIMPLE APPROACH

ervyn Axson leads you gently through the
minefield of writing vour first *'real” programs
in BASIC.

COMPUTER GAMES

Part three of the series, David Levy introduces
a minimax refinement known as the alpha
beta algonthm

CHOOSING A SYSTEM
Dr Jon Patrick of Prahran C.A.E. presents
guidelines for selecting a business system

STRINGY FLOPPY

homas Murphy gives his personal impressions
of a device that looks set to radicalize the
concept of information storage for the small
computer enthusiast. Next month's cover
story.

'HE COMPLETE PASCAL
Sue Eisenbach and Chris Sadler continue their
series with Part 3.

PRACTISING A LITTLE MICRO-CONTROI
ZB0 control signals explained by Mike Dennis.

BUZZWORIDS
Qur dictionary of computerese continued

PLUS REGULAR FEATURES

Newsprint, Computer Answers, In Store,
oystems, Leisure Lines, Interrupt and
Programs,

LDVE] S INDEX

Anderson Digital Equipment. .............. o R el oy e e o
LT T e g e e TR B By e e e s PR S b i e e T e e T 29
CISA. . AT e T e T g g vt LTt e r ko T e e 2
Computeriand (Melbourne). . ....... i
BTy TN L) g e M ) A S S 19 28
Cottape ComDURBES v s v v vieins s snsadns : 14
B Toaat S e T L S e e e e e 2, 29
EES ENCEr R FTROTIRI . 1L . Cr e L DT b e L e, TN 26
Hanimiex-. . ...... . § AT itk e R b T g e e e e s et 24
TTRESTE R ey R e RN e e R R B L S e S 5
The Logc Shop. ..... 36
I_I.1I.1L}' Video. . . . e :—'

MS Microsoftware . . R i1, IBC
Ohio Scientific TCG . .. .o vnn B e e e e e DBC
SeahoTe CompPUDET SEIVIEEE . | i aiin i s sa o s e b s hn b o b e LAY, 4




At lest your TRS-B0® can run Pascsl toogl
The Chung/Yuen “tiny™ Paical w  fully
implemented for Level Il TRS-80", 16K and
wp. You no longer need 1o be left out of the
growing group of Pascal userns, bécause Poople’s
Pascal gives you everything you need to write
structured Pascal programa

» tiny Pascal compiler » complete text aditor
for wnting your programs & complate tiny
Fascal monitor = sample Pascal programs

s umira manual (TRS-80 Computing maue 1:4)
People’s Pascal s both a powerful, structured
lsngusge and “CPU expeditor”. People's
Fascal programs, éxeculs at least four temes

$29-95

taster than Hasic, and often eighi-times
fastar! Special functions open up the com-
plee graphic capability of TR5-80". You
now heve the means 10 write those dazzling,
Imprestive, highspeed graphics programs
that are great for games, plotting. statistics,
o,

For the stnous computernst, side two of
People’'s Pascal 1l (tape 8) contming & larger
compiler and complete source 1o the compiler,
writtén = Pascal This means you can g
compile the compiler, making changes,
adding features, ew. (but this will take at
lesst J6K RAM and & sold knowledge of
programmingl.

MS MICROSOFTWARE

People’s

Pascal

With the complete People’s Pascel operating
Wyeem, you can wewe and losd both source
{Pascall programs, and compiled programas,
1o or from cessette tape. This means thm
once you have de-bugped 8 program, You con
save the P-code [compiled programl and
thereafter, to run the program, you naed
only load the super-fast P-code.
Here is o partial ligt of Peoplo’s Pascal festures:
recursive procedure/funchions # for {loop)
scae i/then/else  * one-dimensional smays
= wnlg = read constant o repeat/untillloopd
s"'peek & poke e plot (graphics for TRS-B0"),

Please send mail order to P.O. Box 119 Essendon_ Victoria 3040,



The Challenger 4

Whichever way you look at it no other computer
offers so much for so little,and in colour!

A real time clock and count

Minitloppy -

piems |

HF shieided aluminium case |

&

with 2 slteg 1 BnAme
LFTR T,
] wia | Sigles
Video Display B aound oulputs
progr mabla fona |
genaralors - 5 D

com panding digital to
.-|I|.:-_‘:u:__;... HVEMOrs

HF output for cor
AC applhances

trol of

You'd have to go a long way to
ge1 better value in 4 computer. It
has axecution spead that really
separates the computers from the
toys. We think the Challenger 4 is
way ahead of anything you've seen
g0 far, for a wide variely of usaes
including business, personal,
educational and gamas, as wel| as
a real-time opearating system, word
processor and a data base
management sysiam

The Challenger 4 has a 2MHz
6502 processor, and if that's not fast
enough we can supply the GT option
with the 6502C processor, and 120

down timer. a 64 x 32display in 18
colours, including 8K memory in the
cassette version, 24K for the
minifloppy. A BUS ire allows
gasy plug in of extra mamory Or
many more OHIO boards. The BUS
means modularity. if you bought
your vintage C2-4 in 1977 we car
change the boards at a much lower
cost than a new compuler

For the best surprise of all ask
our opposition if they can provide
all these facilities. When they can't,
ask us!

struct

Special offer with this
advertisement only — bring it

along with you when you visit your
ain $20 discount off

dealer and obl
your CHALLENGER 4 purchase

1C.Co

nanosecond memory whi

averages over one rmullion
instructions per second

For more information and
advice call on your local
dealer o help you select the
bast system for your needs

AUSTRAALIAN DISTRIBUTOR-TCG,
31 Hume Straet Crows Nest, N.S.W. 2060

AUTHORISED AUSTRALIAN AGENTS

NEW SOUTH WALES
Bambach Electronics
NEWCASTLE 2-2906
Campuserse [Nele) Ply. Lid
NEWCASTLE %2579
Dwell Elecironies HORNSBY 487-3111
Al el TE ARSI &8 -

ch

ONG 20-1455

Macelac WOLLONG
Manly Stat. Suppllers MANLY 377-2316
Micro Vislons KINGSFORD B62-4063
Tel-Professional Consulting Semvices
FRENCHS FOREST 452-1540

Trewor Burton Py, Lid

BALGOWLAH S4-3881

Unigue Electronics

VERRYLAMNDGS BA2.-1728
AUSTRALIAN CAPITAL TERRITORY
MES CAMBERRAA BZ-17T4
QUEENSLAMND
Dislog BRISBANE 221

T N . maYT

SOUTH AUSTRALIA

Applied Data Control
FULLERTDOMN Ta-0211

Kironics ADOELAIDE 21
TASMANIA

TOMORROWS TECHNOLOGY TODAY §

It
}

(=]

2

2

2-3506

Aaro Electronics HMOBAHT 34.8232

Enstaide Compuling
EAST DEVENPORT 27
J. Walah & Sons HOBEA

VICTORIA

Comp Co-0Ord. Services
BORONIA T82-5837

P A S S T

121
AT 34-T5§11

el =P AT - L s &l

WESTEAN AUSTRALIA

Datas. Comp. Acc. PERTH 3&5-3131
Micro Dain EAST PERATH 328-1170
Micro Solutions SUBIACO 3581-8372
Compulalor PERTH 321-6318

NEW ZEALAND DISTRIBUTOR

Computer Consultants, 3 Wolfe Straat

Auckland, N £, Phone TO9-8345

E-ampurel‘ Coansullants, nl.f—--l":’. Hoad
Lower Hutl N.7 Phone: 68-4070



