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IN JAPAN

THE NEC PC-8000
OUTSELLS ITS NEAREST
COMPETITORDY2TO 1

HERES WHY...

The PC-8000 Personal
Computer for Professionals from
MEC. Prices including a high
resolution monitor start at 52140.
The PC-8000 is a highly reliable
personal computer ideal for
applications in business and the
professions. It features a powerful
BASIC, many versatile
applications packages, excellent
screen graphics, and high ease of
use. The PC-8000 can be used as
a stand-alone computer or as a
terminal attached to a host
computer,

Either a PC-8023A Dot Matrix
or a letter quality stand alone
typewriter can be attached to the
PC-8000.

THE FACTS

PC 8001B
PROCESSOR: g PO7E0C-1 [£-60A compalible
4 MHz]

MAIN MEMORY: 22K (32 768! hwtos Dynamic
Rak Memory. Readily adandatle oGl K or lar
special applEcabions up o 192 K

ROM MEMORY: 24 K {24 4748 bydas minimuam

inciuding Microsoll Basic and Machine Code
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Moaritor
KEYBOARD: 32 keys typawritar styla with 20-key
numeric pad, upgeriower case graphic and
sciantific characters, and control kays
programmatila function koys = 3 funct

CLOCK: Teme and date can be 561 and rogad from
pragrams. Keaps frack of year, month. day and
Lhe exact ime

ATTRIBUTES: User Programinable Soraen Swe
A6, 4 72 or M) characiers by 20 or 25 linas.

Jal charac and graphic symbols Hei = 1060
dots graphic mose 8 colowrs | black, blue, red
magenia. qreen, cyan, yalkow or whita)

o il and serecn alinbutes (Bhinking,
raverss, hdden, ale.) Budl in speakar

INTERFACES: FSK syster (1200, 2409 tiz).

L':II: bawd. Standard B-bit 7
Serial Inferface wit ||-':-|.-I i
Wideo pnd h i
280 Procassor hiss mlarface.

TERMINAL MODE: Allows the PC 1o operala as
an ASCH terminal. The terminal mode can be
entered frowm & program or by the aperator
Sottware amulaions availabis lor most IHM and
plar makhlames,

ons - each

PERIPHERALS

EXPANSION UMIT: virious Expansion Linits
availatie for, Floppy aniddor Fixad Disk,
Memory Expansion; Real Time Clocks with
priority intorrupts: Single bit ingul and aulgat
e, Adldilion Printey, ASEI2C, and IEEE488
srtaripces. Cand slots sailable 1or user defined
PCH

IJL':IT MATRIX PRINTER: Tractor lead o

on lead. 1K ldlzc-.m" sec, bidimectional

true |'|F|:'1|,'.- 1.L|ar~'- 3
5 ol 5& (malches RO cha
Propadional spacing

MASS STORAGE: Dua! 5.25 or 8 inch llopgy
disk drives giving 855 Kiny'tes or 2.5 Mbyles storage
capacihy Lorvus Winchasier disks at 6 11 or 20
Mbyles availabie Muiploxors aiow shaning of 5.25
inch oo Corves sk units between Senaral
machines

DISPLAY: High Resoluton 12" Groen Fhosphor
High Resolution (2000 pixed} Cador Display

OTHER: Light Pens, Fiat Bad Plotters and othm
peripherals available

COMPLETELIST OF DEALEHS OM FACING PAGE.

(& Dewigdon of Wm Scoliay & Company Lid}

PROGRAMMING
ENVIRONMENT

DOS: NEC DOS oo (optional) SR, LGSD
p” syslem, Racel” DS alo.

LAMGUAGES: MN-BASIC (Mecrosal) and
Agsembler or (optional} Fortran, Cobol, PLAZ
Pascal, Li=p, Basic Compdiers,

AVAILABLE SOFTWARE: Numeions Par CF10 [t
avarlabia immedigtely includig Beschimark®
Syatem Word Processor, Mailing List Manager
Various Accounting Fackages including N2
O e |ri|1||1g Packngas, Super-Cale®,
Aopor Maker”, T/Rakar" el alactronic
spread-shects. Businass Planning Packages
Database Systams. Telecommunication

Pratocols. Secretarid Packages.

Nippon Electric Co Ltd
Tokyo Japan

41h Floor, DFC Bldg, Cnr Grey & Fastherslon S1s, Wellington, P.O. Box 2377,



FOR FURTHER DETAILS
CONTACT YOUR NEAREST
DEALER

Azlec Managemenl Services
28-33 College Hill

PO Box 47-182

AUCKLAND

Phone; (08) 793-496

D E & J Goldfinch Ltd
Highbury Housa

B5-67 Birkenhead Ave

PO Box 34-196
AUGKLAMD 10

Phone: (09) 483-242
Software Architects Lid
10 Heather Street, Parmell
PO Box 2652, Newmarkat
ALCKLAND

Phone: (09) T32-427

Al Computer Services Lid
Kings Arcade, Victoria St
PO Box 1188

HAMILTOMN

Phone: {071) 383-000

Waikato Computer Cenlre
6 Princes Streal

PO Box 10294

HAMILTON

Phone: (071) 233416

Taranakl Micro Electronics Lid
Centre Court Building

Devon Street East

NEW PLYMOLITH

Phone: (067) BA-067

Pattersons Office Systems
211 Queen Streal East

PO Box 879

HASTINGS

Phone: (070) 85-161

David Brice Electronics Lid
47 Kimbolton Road
FEILDING

Phone: (063) 37-141

Hands On Inlormation Sysiems
35-37 Victoria Streat
WELLINGTOMN

Phone; [04) 725-224

Computers for People
35 Taranaki Streot
WELLINGTON
Phone: (04) 847-668

Mainland Computers
Lainster House

158 Lemnster Road
Mearnvale
CHRISTCHURGH
Fhone: (03) 554-3139

Inlodata Syslems

Sixth Floor, BMZ House
Cathedral Square
CHRISTCHURCH
Fhone; [03) TO6-480

Ken France Electronics Lid
40 Tarbet Straat

PO Box 213

ALEXAMDRA

Phone; (0284) 8021

Generation Associates Lid
320 Princes Street

PO Box 508

DLUNEDIN

Phone; (024) 770126
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Hardware Reviews:

The largest selling personal
computers in Japan and USA
arrive in New Zealand . . . and
we review them this month.
Chris O'Donoghue gets his hands
on the IBM PC (Page 5] and
Shayne Doyle runs over the NEC
PCEO00 [Page 8).

System 80 owners yearning for a
disk drive will be interested in
Jay Mann's review of a New
Zealand developed drive for the
System B0 (Page 10).

Sord arrives:

We add a new dimension to our
regular machine columns —
Peter Hyde updates the Pips Il
memory file, the latest release
from SORD'S personal
information processing system.
Page 30

Competition:

Here's a chance for Sinclair users
to “'balance’’ Ecuation, the
program which won our first
competition. Wayne Dobson, of
Karamu High Schnnl, in
Haslings, supplies the details.
Page 33

Software Reviews:

Our team of revewers starts a
series of regular software reviews
by looking at Multiploy (Apple
arithmetic) and VIC-20 games.
Page 11

Education:

MNick Smythe dismantles the
mechanics of microcomputer
networking syslems.

Pages 20-21

Farming:

Chris Mcleod asks why should
farmers use computers, and
explains how and where they can
gel access to them.

Pages 17-18

Books:

Tony Lewis reviews a new
Sinclair book and Gerrit Bahlman
gels into computer language.
Page 29

Machine columns:

An A-Mazing game for Atari
Lsers

8 BYIES..

Page 22

A graphic game for the VIC,
Page 24

TREB0O/Systems 80 columnist
Gordon Findlay learns how to live
with accidenis.

Page 27

A tip for apple users

Page 35

BBC columnist Pip Forer works
an benchmarks.

Page 37

Business:

John Vargo gets down lo the
final selection of a system
supplier and outlines what should
be in the contract. Next month,
he will discuss implementation of
a new system

Micro News:

IBM reacts quickly to critiscism
and drops its prices for the new
IEM PC, This and more. . .
Pages 3.4,39

Graphics:

Pip Forer concludes his series on
graphics by leading you up the
“clip-on path’" to better
graphics

Pages 14-16

Beginners:

Gordon Finglay straightens oul
loops in his series on BASIC.
Page 31

Sorry

Solicitors and architects stories
have been caught up in the
production cogs and have been
delayed. They will be coming up
in future issues.

PLUS:

Classifieds 38
Club News 39
Editorial 2
Glossary 40
Letters 12

Post your
subscription

today
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Bits and pieces

After six issues (you are reading the seventh) it is
time to answer some queries (and dare we say com-
plaints) from readers about the way we have done
things.

First off, the packaging of the magazine. That
changed last month with a switch to plastic bags
which we hope improved the condition the magazine
arrived in (no more ironing out the creases).

Second, back copies. We ask for patience with
these. The demand was such that our copies of issue
number 2 disappeared quickly. Because of that de-
mand a special reprint (minus the covers) of 500
copies of issues 1 and 2 was done and most people
should now have the back copies requested (sorry
about the cover but the cost would have been too
great). This is the last time a reprint will be done so if
you want either of these twao issues please hurry with
your orders.

We also request new subscribers to be patient. Itis
too time consuming to process subscriptions in-
dividually as they arrive and recent demand has been
such that our computer has been kept very busy. So
all subscriptions start the month after they are receiv-
ed and if you wish back copies please use the order
form provided.

Reader contributions. Keep sending them in but
please don’t expect them to be printed the next
month. If you article or program is not acceptable we
will return it otherwise we intend to publish it but that
might not occur for several months so keep looking.

Beliave it or not we've also had complaints from
some readers that the magazine's price is too low.
Reluctantly economics says we have to agree and the
price will increase when the price: freeze ends. So if
you are not subscribing be in now.

Coming up in

—

BITS & BYTES is published monthly, except January, by Neill Birss,
Dion Crooks and Paul Crooks. Editorial and subscriber inquiries to
Post Office Box 827, Christchurch.

BITS & BYTES

Business Computing

The Calc-a-likes — just what are
financial modeling programs and
how can they help your business.

The first in a series by Peter
Brown which will include a look at
the populsr programs such as
Visicale.

NZ business software. John
Vargo reviews Auckland based In-
ternational  Applications Ltd
"Charter'’ suite of business pro-
rams. Case study of a small
Usness using a8 microcomputer
for accounting applications.

Hardware Review _
A new release from MNational

Panasonic of Japan — the low
priced JR100.
Alternative machine code

programming — John Durhgirn
puts the case for using machine
code monitors.

Plue columns on:
Farmin
Education
Beginners

ADVERTISING:

Auckland — Woendy Whitehead. Phone 794-807

Wellington — Annie Carrad: Phone 723-431

South Island — Graham Beecroft: Phone 554-265 Chch or telephone
Christchurch 66-566
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Christchurch — P.0. Box 827 or Phone 66-566

Wellington — Shayne Doyle, 280-333 ext 892 (W), 278-545 [H)
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MICRO NeWS
IBM has reacted quickly to
criticism and lowered the prices
g:g the recently announced IBM
The price for what IBM sees for
a typical business configuration —
128K RAM, two 220K diskettes,
keyboard, screen, and a dot
matrix printer — has been cut
from #%10,932 to %9880, a
reduction of 11 per cent.

As well this is post-devaluation
i.e. the recent devaluation won't
affect the price, meaning an
effective reduction of some 20 per
cent.

And those people who have
alraady bought IBM PCs won't be
disadvantaged. The price
reduction has been backdated to
the release of the PC in New
Zealand.

IBM has also announced the
release of 10 and 20 megabyte
hard disks. The sample business
configuration with a 10 megabyte
disk replacing one diskette will
cost $14,600.

* ok &
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A direct competitor for the
Apple Il is now in use in at |east
one Mew Zealand school and is
expected to be on retail sale here
soon.

Selwyn College, in Auckland,
has purchased 15 Franklin Ace
1000s, a “'99.9 per cent Apple
compatible computer’’, according
to the International Sales Manager
for Franklin, Mr G.R. Treseder,
who visited New Zealand last
month.

Mow the Educational Trading
Society is offering the Ace 1000
at $1850 (51830 with colour)
which is believed to undercut the
aeducation price for the new Apple
Ile.
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Nevgnha!ess it does have a
numeric keypad, 15 Visicalc keys

and a built-in fan, It will be
interesting to see if a price
differential occurs on the retail
Apple Computer, Inc, has
already lost a copyright suit
against the Franklin Computer

Corporation in the United States,

“It is not a copy, it is a record
player that plays Apple music,”
said Mr Treseder.

Some of the Ace 1000s
advantages over the Apple I, such
as 64K RAM and upper and lower
case characters, have
disappeared with the release of
the Apple lle.

COMPUTER OWNERS

WE WILL MARKET YOUR SOFTWARE IN N.Z., AUSTRALIA AND THE U.5.A.
ANY ORIGINAL APPLICATION OR GAMES PROGRAM WILL BE

CONSIDERED.

FOR FURTHER INFORMATION WRITE TO:
THE REMARKABLE SOFTWARE COMPANY LIMITED,

P.O. BOX 9535, HAMILTON, N.Z.

How to buy a computer
by the numbers.

Introducing the Cromemco G-10
Personal Computer. Under $5000,
including software, and you get
more professional features and
performance for the price than with
any other personal computer on the
market. We'va got the numbers o
prove it.

The C-10 starts with a high-
resolution 12" CRT that displays 25
lines with a full 80 characters on
each line. Inside is a high-speed Z-
80A microprocessor and 64K bytes
of on-board memory. Then there's a
detached, easy-to-use keyboard
and a 5% " disk drive with an
axceptionally large 320K capacity.
That's the C-10, and you won't find
another ready-lo-use personal
computer that offers you more.

But hardware can'l work
alone. That's why every C-10
includes software — word
processing, financial spread sheat,
investment planning and BASIC.
Hard-warking, CP/M*-based
software that meets your everyday

needs. Software that could cost
over $2000 somewhere else. FREE
with the C-10. There's really nothing
else to buy.

But the C-10's numbers tell
only part of the story. What they
don't say is that Cromemco is
already known for some of the
most reliable business and
scientific computers in the
industry. And now for the
first time, this technology
is available in & personal
compulter.

Z—80A

64K RAM

390K DISK DRIVE
12" CRT
COMPLETE SOFTWARE

$4495
Cromemco

AUCKLAND
440 Bhybar Peas Rl Hewmarkin
PO Do BEL, Mawrmariel

Felnpibeeng: S07-0010, B85, S87007

Cromemco

Tomorrow's computers today

=VICLEAN

INFORMATION TECHMOLOGY

WELLIKITON

5t Fllacet 'Wstheock Houle

V1 Upgeer Willls 58P0, Bou &
THsghone M4
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MICRO NEWS

From previous page

Review of Franklin Ace 1000
S00M.

¥ ¥ ¥ ¥

The Auckland branch of the
New Zealand Computer Society is
to hold a seminar “Micro-
computers for the Layperson”
from 9.30am to 3.30pm on
Saturday 23rd April at the
Architectural Conference Centre,

M

planned. 1
A proposed future development IndUStW Semlnar
is to transmit computer programs The use of programmable

from the television studio to the
B.B.C. Microcomputer in the
home using spare capacity in the
television signzl (similar to
Teletext transmissions).

X ¥y ¥ ¥

Wrightson MMA intends
setting up small computer bureau
operations at its branches, using
Sord microcomputers. Farmers
will be given access to typical
financial applications — cash-

Auckland University. £2
admission will cover lectures,
videos, and discussions. Also on
display will be a selection of books
and computers.

For details contact lan Mitchell

flow projections, account
analysis, the ecoromics of farm
purchase and analysis of longer-
term developmentis.

ERE R
on 583-350.
* Kk % * Kellogg farm management
courses on the use of on-farm
The B.B.C. computer-literacy computers are still running.

Workshops are planned for May,
July and November. For further
information, contact Mr J.
Callan, Rural Development and
Extension Centre, Lincoln
College, Canterbury.

project in the United Kingdom has
not stopped at the end of ""The
Computer Programme’’ series.

A second series is now on the
air in Britain called "Making the
Most of the Micro’' and more are

manufacturing equipment o
enhance the profitability of small-
batch production will be the sub-
ject of @ two and a half day
seminar in Palmerston North on
May 23-25.

The seminar will address itself
to equipment that "'works for
you'' — eutting metal, producing
drawings, handling components

Topics to be covered will in-
computer-aided design,
computer-gided programming for
M.C. machines; C.N.C. and N.C.
machines: flexible automation,
and robotics. The main speaker on
robotics will be Dr Alex Holzer, an
Australian research scientist.

Speakers  from  Cable-Price
Engineering and Walker Scientific
{representing Computer Vision)
will also contribute.

Further information can be ob-
tained from: the secratary,
Department of Production
Technology., Massey University,
Palmerston Morth,

clude

* SYSTEM 80 * SYSTEMS80 *

DESCRIPTION:
1. Memory expansion. The addition of 32K RAM is carried
out by the addition of a board within the computer,
powered from the computer’s power supply. Full
buffering and heavy power supply filtering coupled with
the use of Prime spec. components and top quality
[.C. sockets ensure reliable operation.

2. Disk Drive Interface. This unit is housed in the case with
Disk Drive 0 and powered from the Disk Drive supply. All
connections to Disk Drive 0 are permanent and internal. Edge
Disk Drive 0 connectors are provided for connection to other
Disk Drives, a Parallel Printer and the SYSTEM 80 expansion
edge is repeated on the interface to allow the connection of other
SYSTEM 80 peripherals.

Six switches are available on the front of the interface.

MEMORY EXPANSION AND DISK DRIVE

PR[CE $1495.ﬂﬂ complete with 40 track floppy drive, DOS, manual etc.

SYSTEM 80 *

=17

Write to:

. -
Box 21-024
CHRISTCHURCH

Non standard versions subject to special quote

to




HARDWARE REVIEW
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The machine as tested had two
five and a quarter floppy disk
drives, 64K of memory and a
monochrome display/parallel
printer interface with green on

black monitor and an eighty
character per second parallel
printer.

When tumed on the I|BM

personal computer performs a self
test of all system components.
Documentation

Documentation consisted of
three manuals, a technical
manual, a BASIC manual and a
general information/DOS manual
(although the technical manual is
an extra).

In general documentation was
complete, easy to understand,
with simple examples. But | did
find some inconsistencies. For
example, in the BASIC manual on
the subject of conversion from
single precision variables to
integer variables, it stated that
BASIC truneates cingle pracision
variables to integer, later in the
same section the manual stated
that BASIC rounds single
precision variables to integer (this
is in fact what it does).

‘The documentation comes
nicely packaged in ring binders
each  with a case, All
documentation is fully indexed

QT AR R

Hands on the IBM

By Chris O'Donoghue and easy to follow.

S T e i

Hardware

The IBM PC is based on the Intel
8088, a chip with an internal 16
bit structure and an 8 bit data bus,

Inside the system unit is 64K of
RAM, 40K of ROM (used for boot,
system check and BASIC) a
cassette interface, and room for
disk handlers. There is also a
keyboard interface.

Then comes the five expansion
slots, | feel this is carrying the
“*simple systemn with user defined
expansion’’ a bit too far.

There should at least be a
display interface included with the
primitive system. Instead one of
the five expansion slots was used
for a monochrome display/parallel
printer interface costing $699,

PC

leaving four sloits to plug-in
expansion boards. Of these thers
are options of up to two mamaory
boards (giving expansion up to
544K of RAM), a colour/graphics

display board, various
communications options.
Keyboard/Display

The keyboard has B3 keys,
including 10 function key,
numeric keypad, cursor

movement and special keys such
as a print screen key.

An 8 bit character set is easily
accessable with the lower 7 bits
giving the ASCIl character set.
The other 128 characters are
graphics characters,

The keyboard is connected to
the system unit by a spiral cable
and typing angle can be adjusted.

This is a very good keyboard
and it has a wonderful feel.

The display is green phosphor
with 25 lines by B0 characters

WE DONT JUST SELL COMPUTERS...
WE GIVE YOU ALL THE INFORMATION YOU NEED

COMMODORE + ATARI + SINCLAIR ZX81 + SIRIUS + BBC + SYSTEM 80 + WIZZARD

Patrick Dunphy has over 15 years’ computer programming experience and is now combining this with TV and
video technology. He can talk 10 you in English about your computer requirements. We also have a large

stock of cheap colour TVs and monitors.

A \\

Aucklands largest salection of progroms, books, games, programming courses, paper, all accessories, casseltes, cartridges, ofc,
Business systems also available. Mail orders and 2ll credit eards accepted. Hire purchase available,

SUPATECH ELECTRONICS

430 MT. EDEN ROAD, MT. EDEN

Programs avaifable include:
Chess

Galaxians

Pilot

Moon Lander

TELEPHONE 605-218

PO, BOX 2600 ALCKLAND




HARDWARE REVIEW
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wida,

Characters can be underlined,
blinked, set in high intensity or
reverse video. Full upper/lower
case and graphics characters are
displayed. Screen can also be set
so that typed characters are not
achoed {good for passwords etc).

Disk:

The disk drives are either 160K
or 320K depending on how much
money you have. They take 5%
inch floppy diskettes and are not
too noisy. Up to 2 drives are
supported.

Software:

There is a large software base
available for the IBM PC. These
include operating systems such as
CP/M-86 and UCSD p-system,
compilers such as BASIC,
PASCAL, FORTRAN and COBOL
and a host of packages from
VISICALC and MULTI-PLAN
through EASY WRITER to the
Business packages, Charter and
Attache, and games.

Operating System:

The operating system PC-DOS
will support one or two diskette
drives. File structure is of the type
DEVICE: FILENAME. EXTENSION
where FILENAME is up to eight
characters long and EXTENSION
is up to three characters long.

Mo attempt seems to have been
made to include a hierarchical
structure such as sub-directories.

Apart from handling files the
DOS does the other common
things, displaying directories,
renaming files, copying files etc.
There is also a nice line based text
editor called EDLIN which | found
very useful in changing ASCII
files.

BASICS:
BASIC on the |IBM PC comes in
a confusing four versions.

1. Cassette BASIC, included in
ROM, is a full BASIC that
handles cassette /O, printer
output, and light per
functions.

2. Disk BASIC, loaded from disk,
it is & full superset of cassette
BASIC. In addition it handles
disk 1/O, communications (if a
communications interface is
present!, It also has time and
date functions.

3, Advenced BASIC, is again a
superset of Disk BASIC, but

includes event trapping and
colour/graphics function (if
the colour/graphics board is

present).

4, Compiler BASIC, an optional
compiler for %709 (not
tested).

Of these four versions | tested
the three interpreter BASICs.
These are all upwards compatible
i.e. anything written in cassette
BASIC will run on Disk and
Advanced BASICs etc, but not so
the Compiler BASIC.

| used the Advanced BASIC
most of the time to get the widest
possible range of functions. The
BASICs are written by Microsoft
and Advanced BASIC is a superset
of standard Microsoft BASIC.

A nice feature was the event
trapping which was available for
function keys and communi-
cations ewvents (e.g. receiving

data). This was of the form:

ON event GOSUB n

In the case of function key
trapping was KEY(m)

event,

R N S o A A L e SR S P S

where m is in the range 1 to 10.

Communications were also
handled nicely. They were treated
like a normal file i.e. after doing an
OPEN “COM. .. statement
normal PRINT # and INPUT # is all
that is needed. No INPin) etc are
needed (if you have the right
interface).

Overall IBM seems to have
made a reasonably conservative
product. The BASIC is not overly
structured, the DOS doesn't
handle complex directory
structures etc. But the lack of
major faults in this computer is
remarkable. However with the
amount of software available and
sure 1o be available soon this
machine should take a large share
of the market.

This is despite the price tag
(typical small business
configuration around $10,000)
but is partly because of the label
which seems to be perhaps the
biggest selling point.




TT°S HERE]! the IBM of

° Personal
Computers.

For 40 years IBM has built
up a wealth of experience and
expertise in computers.

Now that knowledge is built
into a tool for modern times:
the IBM Personal Computer.

As with any new tool, you'll want to get comfortable with
the IBM Personal Computer before putting it to serious use.
You'll have some step-by-step reading, but our instructional
literature involves you from the start. And the Computer is on
your side too — interacting with you as you learn. There's no
reason why you can't be executing programs and feeling good
with the results within your first week. After a month, it should
be clear that you've made a good investment, and you'll
probably be telling your friends why they should get one.

To keep up with
modern times, visit your
authorised 1BM Personal
Computer dealer today =™
or call at the IBM Product
Centre in Auckland,
Wellington or
Christchurch. .
Ask what programs are¢ - =
available now. Gert a
demonstration.

Be sure vou check out the
specifications and features
that make this the IBM of
Personal Computers —
features that set it apart.
You’'ll find that the quality,
power — and realiability
are what vou'd expect
from IBM. The price isn't.

The IBM Personal Computer.
SWERS A tool for modern times.

HELPING PEOPLE FIND THE

=

Whiangarei: MM Daigent & Co. Led. Phone 842979 Auckland: Bye Shop Phone 32-860. Computcrland (N2) Led. Phonc 798-005 or 798-
078, Financial Svsiems Limived Phone T89.068 or THO-069. Intccmtiomni] Ofice Eguipment Phone 775-372. Hamilion: Thomson & Ward
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NEC PC 8000 —

"effective
productivity

tool”’

By Shayne Doyle

One of the five computers
recommended for use in schoals,
the NEC PC-8000 system loaned
to me for this review was a CP/M

colour business version
comprising:

= PC-8001B CPU/Keyboard
console

s PC-B011B Memory expansion &
Interface unit
* PC-80318 Dual floppy disk drive

= PC-8023B Graphics printer
= PC-8043B Hi-Res colour
monitor.

Price, around $8,600.

QOver the week or so that | had
the machine, | grew to like it very
much, parting with it reluctantly. |
found it extremely easy to use, in
fact, within the first two hours |
had started writing this article us-
ing the CP/M Word Procesor
SELECT.

Physically, the system is similar
in size to most other business
computers in it's class, but | was
most impressed by the solid well
engineered system components.
The CPU/Keyboard unit is very
definitely designed to withstand
hard knocks and a lot of use, being
a substantial metal enclosure.
There is wery little use of
lightweight plastic anywhere in
this computer system.

Unpacking and connecting the
system together took me a half
hour and the only problem | had
was with the cable between the
disks and the expansion unit —
these are edge connector types
and if not pressed firmly home
they can grip the edges of the cir-
cuit board without mating proper-
Iy with the foil tracks. Apart from
this, the whole system fired up
and proceeded to load disk Basic
g5 soon as it was switched on.
Normally, however, this systemn
would be installed for you by

8

TISCO under contract 1o Scollays.

By stacking the disks, expan-
sion unit, and monitor behind the
keyboard {ramembaring to
preserve  ventilation airflow
space), and sitting the printer
alongside, a, very compact In-
stallation can be achieved. This
also situates the monitor at a com-
fortable eye level.

The do-it-yourself programmer
will enjoy working with the NEC's
Basic screen editor — | found it

S AR
very versatile, and it made writing
code so much quicker than with a
line editor. | also found | preferred
using the 40 column screen
width, with the consequent larger
character size, when programm-
ing. The display may be easily re-
formatted with the WIDTH state-
ment, and CONSOLE sets up other
display feaures.

The standard graphics facilitias
are not particularly impressive,
with only 160 x 100 pixel resolu-
tion, a LINE statement, and what
are effectively SET and RESET
statements. | did, however, have
a disk of 12 machine code
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graphics games, which
demonstrated that quite effective
dynamic  displays can be
achieved.

The LINE statement has
parameters which control colours
or, if black and white mode, video
attributes such as reverse, blink-
ing, secret, and combinations of
these. The graphics and alter-
native special character
sets, while residing in the usual
decimal 128-255 positions, can
also be enterad directly by a
special graphics shift key, and
alternative character set shift key.

Extensive print formatting
facilities using "‘mask' techni-
ques are available, and the same
formatting is used for writing
basic sequential disk file records.
Both sequential and random ac-
cess disk files are handled under
NEC DOS Basic, and it is guite
literally “‘child’'s play’ using the
disk features.

A very extensive repertoire of
functions is offered, more than is
usual, with quite a few devoted to
conversion between the various
variable types. There are func-
tinnz to convart between decimal,
octal, and hexadecimal, and in
fact, the latter two bases may be
used directly by using special
prefixes to the numbers.

Both date and time functions in-
terrogate the computer’s internal
clock. Programmers used to
TRS-80 or System 80 will be glad
to see the very useful VARPTR
variable pointer function.

For the ““die-hard’* hex machine
code ' programmer, a basic
machine language monitor is pro-
vided, offering eight commands —
display and alter memory, load
and write tape, verify tape, go to
address, test memory, and return
to Basic.

Moving away from DIY soft-
ware, adding the RACET disk
oparating system {5250}, allows
the use of keyed files, sort
utilities, etc. A Spreadsheat pro-
gram ($104), and a Word Pro-
cessor ($130) are available.

Expanding to a full CP/M Disk
Cperating Systemn ($200], gives
access to the vast range of ap-
plications software written for
CP/M computers. These include
accounting systems (PADMEDE,
IAL, GOLDFINCH etc), Budgeting

LE O | "_1."
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and Planning programs (Report
Manager, Supercalc, Seratchpad,
T/Maker etc), Database manage-
ment softwarz (DBASE |I,
FMS-80, CONDOR etc), Word
Processor programs (SELECT,
BENCHMAREK, WORDSTAR etc).

For more sophisticated custom
written programs, a choice of
language compilers — Basic,
Pascal, Cobol, etc.

Documentation was very well
covered, a comprehensive manual
being provided with each compo-
nent of the system, NEC Basic
reference manual and quick
reference programmers card. The
applications programs had their
own detailed manuals.

The guality of the manuals is ex-
cellent, and the only adverse com-
ment | would make is on the lack
of a detailed index in the back of
the manuals, although there is a
table of contents at the front of
each.

Apart from this small point, |
could only really criticise this com-
puter on three counts.

Firstly, the printer is rather noisy
in use and would benefit from ad-
ditional sound proofing. It also
emitted an znnoying whistle
(about 9-12 Khz) when turned on,

k. r".-i;.'-. s

Enquiries established that this
peculiority anly appears in printars
manufactured up to a certain
serial number. While this printer is
bidirectional, it was tedious to find
that SELECT does not take advan-
tage of this, and only output print
in one direction.

My second gripe is minor, and
reflacts the basic nature of the
standard graphics facilities. There
appears to be a limit to the number
of pixels that can be SET at any
time, and | also felt that some
form of programmable character
generator should have been
available, not to mention some
sort of “'sprite” system,

The third point is of interest to
the computer hobbyist — this
machine doas not have a parallel
or serial port on the basic console,
these are in the expansion units.

The business user will not,
however, bother about these lat-
ter two criticisms, and in my opi-
nion could consider this computer
a very cost effective productivity
tool. As you may gather, my
overall reaction is definitely
favourable, and | enjoyed working
with the NEC PC-BODO computer
system.

g
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A clever disk-drive expansion

for the System-80

Until now, System-80 owners
wishing to expand thair
computers have had to purchase
one or more adapter boxes to be
added via the  expansion
connector at the back of their
keyboard unit. They can now
purchase a pair of locally made
units that provide expansion to full
memory plus disk and printer
operation in an elegant fashion.

There are two parts to the
expansion. First 48K of RAM is

installed inside the System-80
keyboard box. Second, a
combined disk drive/disk

controller box is plugged into the
expansion connector in the back
of the System-80. (You could use
a disk drive without any memory
expansion, as | did briefly for this
review, but the software involved
in controlling disk operations is so
bulky that there won't be enough
room in your memory for many
useful programs.)

The in-keyboard expansion is
done by the dewvelopers, Micro
Processor Services of
Christchurch, or by one of their
agents. This step should not put
you off, for it is an excellent way
to expand memory. They have
local agents throughout the
country. Alternatively, you could
mail them either one board from
your System-80, or the entire
computer. If an external
expansion interface is used, it
contains a great deal of circuitry
that duplicates logic, buffering,
and timing circuitry already
present inside the keyboard unit.
By using the in-keyboard memaory
expansion, there is no need to
duplicate these circuits. You have
a computer that has a full
complement of memory without
any expansion board, adapters,
and extra cables,

In addition, if you install a clock
speed-up modification, the in-
keyboard memory has no trouble
keeping up with the increased
throughput, whereas many
expansion interfaces have internal
timing circuits rigidly locked to the

standard System-80/TRS-80
clock. Such expansion units
cannot work  properly  with
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computers working at speeds.

Wait a momant, you must be
saying. What about the other
functions of an expansion
interface, such as a disk drive
controller and a parallel printer
port? The good news is that the
folks at Micro Processor Services,
Ltd, have come up with a
compact, well-designed expan-
sion board that is built directly into
the base of your first disk drive.
Mo additional boxes or cabinets
are needed. A single 50-pin
parallel cable connects the
System-80 10 the disk
drive/controller. The unit provides
standard parallel cable connectors
for additonal drives, a printer, and
further use of the System-80 bus.
Think of it. A single cable between
your computer keyboard and the
disk drive, and you have a
completa system that is still highly
portable.

The expansicn board is not a
bare-bones design but instead
provides a number nf refinemeants
not available on expansion boards
designed owverseas. These are
controlled by a8 row of toggle
switches set underneath the disk-
drive door.

The most useful addition is the
ability to fool the computer into
thinking that a printer is attached
when it is not. This can be very
important for programs that
normally LPRINT at some point. If
you have just spent a long session

entering data, and then the
program jumps te an LPRINT
statement, normal System-80

computers will lock up unless a
printer is actually plugged in.
Pressing the Break key won't help;
you have to push the Reset
button, and lose all you data. The
Printer Disable switch bypasses
the LPRINTIng. Your results won't
be printed (obvinusly, if you've no
printerl), but at least the program
will continue to run. You could, of
course, edit the entire program to
change LPRINT to  PRINT
everywhere, but one slip-up and
all is lost. (Some but not all disk-
operating systems let you route
printer output back to the screen.
Again, this works well if you

remember to do so before and not
after the computer gets hung up.)

if you do have a printer, then
the expansion unit provides a very
well designed parallel printer port.
Mot only deoes it respond in the
System-80 “OUT FD" instruction
but also to the TRS-80 “LD
(37EB), A’ instruction as well. No
switches need be thrown. This
overcomes one of the major
difficulties with the “'improved®’

System-B0 software using a
proper Z80 “ouT"
instruction . . it is incompatible

with a large amount of TRS-80
software that tries to use the
37E8B approach.

All would be well if all printar
commands went through the ROM
routines, but because the ROM
routines are rather minimal many
advanced programs are designed
to control the printer directly.
Thus, the Mew Zealand-designed
board solves the problem neatly
by responding equally well to
System-80 and to TRS-BO printer
commands.

Two separate reset switches
are provided. One is like the
normal reset button on the back of
the computer. Tha othar ona acts
like a power-off raeset. A
particularly useful switch allows
you to fool the computer into
thinking it is a non-disk system.
An  annoying aspect of disk-
expanded System-80 and TR5-80
computers is that hitting the Reseat
button fills the screen with
garbage while the computer waits
for the operating system to be
loaded off the disk — even if you
don’t have a disk in the drive or
are operating without a drive
connected.

& Write-Protect switch blocks
transfer of data to a disk, so that
you can do certain risky
operations without putting
garbage on your disk.

Finally, room has been left for
future addition of a double-density
controller to the system. A switch
will then determine whether the
system boots up in single or in
double density. The System-80
normally starts up in  single-
density. If suitable hardware is
present, it can then be switched
to double-density. ;

On examination of the interior,
the disk controller unit can be
seen to consist of a separate
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power supply plus two well-
planned double-sided printed
circuit boards, with plenty of room
and no likelihood of heat build-up.
The two boards are stacked one
above the other, and fitted below
the MPI disk drive. The boards are
linked to each other by a 20-pin
plug-and-socket connector that
provides some of the mechanical
support for the upper board, and

will simplify any necessary
servicing. A flat cable leads
upwards internally into the

attached disk drive unit, which
has its own independent power
supply. Typical of the thought that
has gone into this unit is the
mounting of the U-shaped disk-
drive cover. In addition to the
customary four screws, there is
dan additional pair of screws that
serve as hinges so that the cover
can be swung up out of the way.
{(For those who may be
confused about terminology, a
disk is the b-inch flat object that
spins around inside a disk drive.
The disk drive itself is pretty
unintelligent, so the job of getting
information on and off the disk in a
farm maaningful to the computer
is done by the disk controller.

You may have gathered that I'm
enthusiastic about this system. |
am. My present configuration is a
System-80 with a separate 50/40
adapter that in turn leads to an
LNW expansion board in its own
big case. From this, one cable
snakes out to the disk drive and
another to the printer. When | tried
out the MPS configuration, with
the combined disk drive/controller
box sitting on my table next to my
keyboard unit, the extra desk
space and lack of clutter was
most imprassive. The operation of
the controller was, as it should be,
unobtrusive. Single-density disks
booted reliably and the printer
responded to LPRINT and LLIST
commands, When | disconnected
the printer and threw the Printer-
Deselect switch, | was able to run
programs that called for LPRINTs
without the computer locking up.

This combination of in-keyboard
memory expansion plus a disk
controller built right into the first
disk drive, is not available
anywhere else in the world. It
should have a market not only in
Mew Zealand but overseas.

Learning in
space

Apple Software for schools:
Multipfoy. Availeble for Apple If
48K on disk. Retail #36.95.
Reviewad by Kathy Broadlay.

The microcomputer as an
educational tool has not been ex-
ploited yet in New Zealand. Few
primary schools have even one
micro, so the use of this petential-
ly useful teaching aid is just a
gleam in the eye of some teacher
enthusiasts and some hopeful
parents. Perhaps this is just as
well since many of the so-called
educational packages are
technically competent but educa-
tionally doubtful. The objective of
getting the wuser to practise
number facts can be achieved
with a spirit duplicator worksheet
for a fraction of the cost of a com-
puter program, even though the
immediate reinforcement  of
knowing whether the answers are
correct is probably handled best
by the computer

Because | have seean aome poor
packages | was somewhat scep-
tical when | loaded '‘Multiploy”™’,
by Paul Coletta (Reston Software,
Prentice-Hall, distributed in New
Zealand by Whitehall Books). With
this package | was pleasantly sur-
prised. The accompanying booklet
claims that “‘Multiploy’” ‘‘com-
bines the excitement of an arcade
game with the challenge of leamn-
ing and practising arithmetic
skills.”" The target age range is
four to 14 years, “"but adults like
it, too'’. There are three lavels of
difficulty and the user chooses
from the four arithmetic opera-
tions. Within each level the speed
at which the problems must be
answered can ba manipulated. A
nice feature for classroom use is
the option of low-level sound.

The arcade game aspect is

catered for in the way each pro-
blem is presented. Each problem
appears in a smiling {space)ship. If
the correct answer is entered the
ship is shot down. |f the problem
ship is not destroyed, it will evan-
tually start shooting back,
possibly destroying the user's
answer ‘base’. Up to four pro-
blems are on the screen at once,
descending towards the ‘base’.
The user is given a rank that is
determined by the number of cor-
rect responses. A perfect score at
any level attains the rank
Multiploy.

For classroom use a recordkeep-
ing feature would have enhanced
the program’s value. A record of
problems incormrectly answered by
each user could be of assistance
to a teacher making decisions
about what should be taught next.
Equally wuseful would be an
authorising system so a teacher
could insert hisfher own problams.
Perhaps future revisions of
“Multiploy’® might include these
features. | also wondered whethar
more traditionally-known ranks
such as Lieutenant or Admiral
might be more attractive to
children.

The instruction booklet is clear
enough for a fairly amateur
operator to handle. That's impor-
tant since most teachers will fall
into that category until micros are
more commonly used in schools.
More information on the scope of
the problems included at each
level weuld be useful.

This arithmetic practice pro-
gram uses educational aspects of
the microcomputer intelligently.
The motivation of the arcade
game format is harnessed. It is a
drill and practice package, not a
teaching one. As a drill and prac-
tice package it is more imaginative
and lively than most, and would
be useful at all levels of the

Prentice-Hall Ine Publication

Dist. WHITEHALL BOOKS.

MULTIPLOY

(Apple Arithmetic Software) by Paul Coletta $36.95 N.Z.

While first and foremost a novel Educational drill ieol, MULTIPLOY', is so much fun (o
play that you shoukdn't be surprised if it starts atiracting people away from video arcades.

Available at all leading Booksellers, Computer Stores and through
BITS & BYTES Computer Book Club.
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primary or intermediate school.
The harshest critics are the con-
sumers, so | tried “Multiploy™ on
my two 13-year-olds and 10 and
nine-year-old friends. It emergad
with flying colours.

Games for
the VIC

VIC-20 Games. Tapes 1 and 2
James Electronics Ltd, Box 527,
Thames. $15 each. Reviewed by
AL Petre

With three good games a tape,
the James tapes are good value.
They also make excellent use of
graphics and of colour — too
many programs these days have
badly-chosen colours that do not
contrast. The result is illegible
lettering and invisible games
symbols.

TAPE 1 has '"Snake’’ ‘"Maths
Game'', and ‘'Ball in Bucket".
The first two need memory
expansion which should be
shown morc obviously on the
packaging. “‘Snake’” is similar to
the caterpillar-style of game —
your snake [which will sereen-
wrap) gets longer as it gobbles
mice. After a certain time mice
turn into gravestones, and if your
snake bites them, or itself, it
dies. Good sound, quite
addictive.

L

“Maths sets the task of
making mathematical expressions
of varying difficulty equate to an
object number — a timed game
against the VIC. Good stuff for
making maths fun for the kids,
and hard enough in its upper
skill-rates 1o keep even the
whizz-kids guessing. A good
mind stretcher.

“’Ball in Bucket'’ is a simple
but good-fun dextesity game, in
which the player uses specific
symbols to hounce a ball into
containers.

TAPE 2 needs no expansion,
and has ““Formula 1",
“Concentration,”” and *'Line
Game'’. Two of these are for
two players — something we
need more of in computer
games.

“Formula 1" is a fairly typical
race game, with good graphics
and colour, but only average
sound. You have to get around
the track without running or
spinning off, wearing out brakes
and tyres. The car is hard to see
at times which leads to
frustration and crashes. That
apart, gquite a good example of
its Lype, bul less gripping than
some.

“*Concentration’’ s simple, but
addictive. Twao players seek
mystary symbols under the
letters on the screen, the aim
being to pair them up. It needs a
good player memory and good
attention — with good colour
and graphics, it's a winner.

SEND ME FOR MORE INFORMATION
OR TO ORDER:

Check-Point Computers Ltd
Private Bag, Tawa, Wellington

Phone: 326-999
18 K Microbee $828  Hetail Information 0
32K Microbea £980  Retail Order il
84K Microbee $1330 Retai Ksohes 0
Singhe disk drive $1509 Retail Bt =
Green SCreen momnlors Scihng a
Synao $288 PRetai ; -
Zenith $348  Retal Trak Drives 0
Sanyo $388 Retail Eﬁtﬂﬂrq I:II
Education prices on application
HAME
ADORESS
PHONE
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“Line Game"’ is a simplified
version of the “'Snake’’ or
caterpillar game — steer two
lines (one player each) into or
away from collision. Simple but
fun.

One point: ““Formula 1'" and
“Concentration’’ have good
written instructions on the
leaflet, but none in the program.
A bad idea, | think. We all end up
losing those little bits of paper,
then it's hell working out which
keys to use.

My rating for both tapes:

Loading and instructions:

Good.

Colour and graphics:

Very good

Value: Very good.

Player interest: Goad to high.

A final point: these are streets
ahead of many imported
games, .. bet they'd sell
elsewhere. Governments, please
nota.

LETTERS
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Taxing the
computer

Sirs — Many thanks for a very
informative article on duty and
sales tax on software etc
(February ‘83 issue). As | write
this, | still await an answer to an
enquiry from the custom house in
Wellington. Perhaps, the com-
puter they use can't or is still com-
puting the wariety of tariffs
available to the department.

It is a pity | didn't receive this
issue until the day of ‘media for
data processing equipment’ or
they may have had this jumble of
words.

Once again, thank you and keep
up your informative reporting.

I.McDONALD (Taupo).

it's less hassle
regularly

Having difficulty getting your
copy of "“Bits & Bytes” regularly?
Wea suggest that you become a
subscriber. If you prefer to buy from
your bookstore or computer shop
place a regular order. This will help
ensure you always get a copy.
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COMMODORE VIC 20
HOME COMPUTER—
ONE OF THE FAMILY!

World renowned VIC 20 — Commodore's briliant home computer is at your
dealer's today! Ils a lamily machine — with something for everyone ... play the
best video games available . .. or teach yourself a language .. . write your own
programmes . .. even use it o budgel ‘or that new car! (And that's just a tiny
sample of what it can dol)

VIC 20 plugs straight into your television set and comes complete with

e colour and sound * gasy 1o learn BASIC language

= full size typewriter keyboard = 2asy [0 follow iInstruction manual

s oraphics capability * full service and support

Take a look for yourselll The aflordable Commodore VIC 20 1§ at your dealer's

loday Clmm
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Sinclair ZX 81

Atari 111
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Commodore
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WE SUPPLY

#+ Hardware

= Recorders

* Printers

= All Accessories

* Programmers Aids
# Software

# Handbooks

# Learners Aids

ALL DISPLAYED &
DEMONSTATED
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End of the series

Computer graphics is now recognised as a major form of
computer addiction. A great deal of thought goes into deciding just
what a particular microcomputer will offer you for graphics . . . .
and a good deal more thought goes into designing tempting add-on
devices that you can buy at a later date. Such devices can help
vou enormously in creating, displaying or interacting with graphics.
Some are chesp and some are expensive.

This last article in this series outlines some of the clip-on
graphics devices available on small computers. Basically such
devices can perform one or more of four functions. They can help
you create graphics more easily; they can help you display better
graphics and finally they can help you process graphics more

aeffectively.

The clip-on path to
better graphics

By PIP FORER

The most common graphics
add-on that can be found is the
paddle, often called the games
paddle. The Apple Il at one time
came complete with a pair. Today
many people purchase them at an
early stage for an easy entry into
the world of computer games. The
paddle is usually a very simple
analogue device with a rotating
knob [connacted to a
potentiometer)] and a simple
on/off fire button. It relies on the
user's software for interaction
with the screen.

All the knob on the paddle does
is return a value in a certain range
(typically O to 255) which is
determined by the position of the
potentiometer. Statements in
BASIC or machine code translate
this value into a screen position
for drawing. The user's eye then
appreciates this position on the
screen and adjusts the paddle
appropriately to affect the image
he is getting. A single paddle is
usually used to allow the user to
control an object moving in ane
direction, say the laser turret in
Space Invadeis. Two paddles
allow control in two dimensions.

More seriously, paddles are
often used In screen creation
utilities: for instance, to position a
cursor for the start of a label or for
locating a shape to be drawn.

A more sophisticated version of
the paddle is a type of joystick
where movement of a joystick can
capture two potentiometer values
at once, one for X and one for Y
co-ordinates. The principle s
identical to having two paddles
but is made mechanically easier
for a human hand to cope with.
Moust Apple juysticks are of this
type.

A second type of joystick is one
where a direction rather than a
position is sensed. This is typical
of Atari joysticks, the most
publicised of which is "'Le Stick'",
a free-standing column in which
direction is sensed from the
simple angle of the hand holding
it. Joysticks such as these return
codes corresponding to directions
of tilt {up, down, left, left and up
etcl, wusually returning nine
possible states. These correspond
to stationary and the eight sectors
of the compass (N, NE, E, SE, and
so0 on). Again the link to a program
consists of sensing the codes
returned by the joystick and acting
accordingly, In the case of
controlling the movement of a
shape on the graphics screen you
would need to check the joystick
response. If it was “'move up and
left” then the X and Y wvalues of
whatever you were drawing to the
screen would have to be adjusted
to do this.

The main operational difference
between the two types is that the
latter sort requires yvou to check
that your object stays on the
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screen while the former ones can
be scaled to ensure that the
screen  boundaries are always
conformed to.

Joysticks and paddles come in
various qualities lin terms of both
ruggedness and purity of
response)] and are fairly cheap.
Other means of screen interaction
are more expensive. The most
popular is the light pen. Light pens
can be used to simply point at a
display screen so that the
computer records where the pen
is pointing. This is a bit more
direct than piloting a cursor
around with paddles, It differs
from paddles and joysticks by also
invalving the screen directly. Most
decent light pens sense the
location of the pen by wvery
sensitive timing. The screen on a
monitor is refreshed regularly by
an electron beam and a sensor in
cheap light pens actually picks up
the passage of the refresh beam
over the screen. By comparing the
time at which this is sensed with
its knowledge of where the
refresh from the CRT should be at
that point in time it can calculate
the X and Y position on the
screen.

A word of caution. Because of
timing rates that differ American
light pens give peculiar results on
New Zealand machines using
standard monitors. This s
because the refresh rates vary in
certain countries. Also the poorer
pens only give a limited standard
of accuracy. Machines with built-

in monitors (such as most of the
Japanese machines) are able to
offer a far higher accuracy of
response than machines with ad-
hoc display units. Many B-bit and
maost 16-bit machines now offer a
light-pen port.

Finally there ere mice. A mousea
iz a small, hand-held device which
can be moved by the hand over
any flat surface and translates its
own movements into a cursor
movement on the screen. The
mouse achieved a small fame with
Xerox, which used it for screen
interaction with a language
developed at its Palo Alto research
centre and called Smalltalk. It has
recently found wider publicity as

the main interactive device
employed by the new 32-bit Apple
Lisa computer. The computer

press have applauded it. Others
are imitating it but you will need
almaost $US10,000 (and | suspect
some patience) to get within strike
of one just at this moment.

Capturing graphics

The second sort of peripheral is
aimed at capturing an existing
pattarn on tha computar. Tha two
most common clip-ons in this field
are bit pads (alias graphics tablets,
alias  digitisers] and video-
digitisers (alias frame grabbers).
These are  typically guite
expensive peripherals but
extramely time saving.

Bit-pads are the most common
graphics peripharal after paddles.
The basic aim of these devices is
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to allow the wuser to draw
indirectly on the screen through
using a8 hand-held pen or cross-
hair cursor. In general they are
used where an existing line-
drawing exists (say an outlinge of
Mew Zealand, a cartoon character
or a diagram) and the pen can
trace the design from a table top
and see it appear on the screen.
This has great attraction for the
99 per cent of computer users
with limited artistic talent and/or a
dislike of coding long strings of
co-ordinates. Using such a device
a complex shape, such as the
Morth Island, can be encoded to
the screen in a few minutes. The
information coming in from the
pen can also be used for other
tasks, such as calculating the area
of a shape by drawing around its
exterior. Geography students use
this regularly to calculate the area
of water catchments for instance.
The digitiser really is a great boon.

Unfortunately good ones are
expensive. If wvou digitise
information or shapes from large
Lands and Survey map sheets you
need both a large digitiser {able to
deal with 30 in. by 40 in. maps)
with very high accuracy {down to
1/100 in.) That is a five-figure
piece of equipment. The high
quality, smaller models weigh in
from %1500 upwards. These
usually consist of a flat tablet
perhaps 30 cm. square which is
connected to the computer by a
cable. A pen, also connected to
the computer, allows you to trace

The World’s Most Powerful Small Computer. . .
Available from A

AUTHORISED DEALER FOR THE

FULL SOFTWARE RANGE AVAILABLE INCLUDING:

SMALL BUSINESS WORD PROCESSING MEDICAL DEVELOPMENT DATABASE CALCULATION GAMES
AUTHORISED DEALER ALSO FOR ZEDA COMFUTERS RUNNING CP/M COMPATIBLE SOFTWARE.

ACCESSORIES AVAILABLE: MAXELL FLOPPIES, SUNON COMPUTER FANS, BARE 54" FLOPPY DRIVES

SERVICING AND PROJECTS UNDERTAKEN,

AVEC SERVICES LIMITED.

Audio, Video, Electronics and Computer.
T 7T Victoria Street, P.O. Box 3084, Christchurch. Telephone 795-619.

MB-6890 MICRO|
COMPUTER
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lines. The principle of operation
involves a fine mesh of wires
embedded in the tablet and more
fine timing. Essentially readings
from the wire mesh and the pen
tip are compared and the timing of
signals allows the position of the
pen tip to be computed.

These digitisers are accurate
but expensive. For many
microcomputers, whose owners
simply want to draw a picture on
the screen, the accuracy (and
cost) is unwarranted. A cheaper
set of digitisers exists using a
hinged arm to calculate position.
The hinges contain potentio-
meters (useful things that they
are) and as the hinge is opened or
closed the angle (and setting) of
the potentiometer changes. From
this the position of the cross-hair
can be calculated and an image
traced from a table top to the
screen. Such digitisers need no
special table but still serve only a
limited size dictated by the length
of their arms. An American firm
(Penguin Software) has taken the
whaole idea one step further by
having such a device that records
3-D ashepes. It maorkets thia with
software that displays such
shapes straight on the screen in
perspective from any angle.

Far less common but an area of
increasing interest are the video
digitisers. These simply take the
input from a television camera and
convert this into a computer
graphics picture. The incoming
gignal iz broken down into a
particular grid of pixels {say 256
by 256) and stored in graphics
RAM just like any other picture.
From here you can superimpose
on it, clear bits out or modify it.
The capture is fast, sometimes
one-fiftieth of a second, and the
image often good. These devices
are the basis of “‘computer
photography’ side-shows. Until
recently most cheap video
digitisers neaded American
standard NTSC input so a New
Zealand user might need a special
camara for the task. British
manufacturers have begun to
produce systems based around
PAL which may offer a better
option forus. If you own a camera
already (a big if) video digitisers
are about the cost of a low-grade
bit pad.
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Better graphics outputs

Graphics s essentially about
display, either hard copy or soft.
With soft (screen-based] output
you can enhance your image by
essentially buying a better
maonitor. The problem is that a law
of diminishing returns per dollar
spent sels in. Rough video is
cheap: yvou use the television. If
you are dissatisfied with that a
proper colour monitor of the large-
volume  production kind is
relatively cheap. If you go for a
basic RGB monitor it should cost
you less than a home television. It
gives a calmer picture.

Incidentally, RGB stands for red,
green, blue, the three colours of
the individuzl colour guns in the
sat, AGB maonitors are quite nice
since on some machines you can
interface them to the computer
through software-programmable
cards. These can be programmed
to set a background colour (set
one gun on all the time), delete a
primary colour (disable a gun} or
give coloured text on a machine
that does not have such a facility
inbuilt. However, most low-cost
muitons {and celrtainly all
televisiong) have an upper limit to
the number of dots they can
resolve. On most it is under 300
points vertically. To improve on
this requires special circuitry
{(which is higher cost and
produced in smaller volumes).
These monitors employ a
technigue called interlacing to
extend the resolution.

Thus the ACT Sirius gives 400
by 800 points monochrome while
the astonishing NEC Advanced
Personal Ccmputer (not to be
confused with the PC8000] offers
800 by 640 colour on its built-in

monitor. Resolution above this
gets progressively more
axpensive.

The other peripheral is the

printer. Black and white graphic
printers are now commonplace.
The great growth recently has
been in colour printers. Although
exotic ink-jet ones exist in the
over 57000 price range, matrix-
dot printers offer colour at under
half this price. Their operation is
through a ribbon with at least
three horizontal coloured stripes in
it. To create a coloured screen
merely requires the printer to pass

R

several times owver with the
required mix of the primary
colours being struck. A screen
dump can take three minutes with
this but the effect can be striking
and cheap.

Putting punch in
the processing

The final graphics option is to
upgrade your processing power.
This can be done with one of
several options. The most
common is to firstly increase the
size of your memory. This just
allows more graphics screens to
be stored in the computer and
rapidly accessed. The naxt option
is to increase the speed of your
processor. This means (for those
machines for which it is available)
possibly a second processor that
is faster or one designed
specifically for processing
3-dimensional data bases. Such
add-ons are available for certain
machines. Finally you can do a bit
of both. It seems fair to end up
with the Apple |l for an example of
thiz. If you ara constrained by
normal Apple graphics then
roughly $1400 will get you a
board with RAM, & graphics
processor and 512 by 512 picture
resolution. That might be one way
to stick with a familiar system but
pursue new heights. You will have
to get a better monitor to cope
with it though.

The main lesson from this
discussion, and the preceding
articles, is the complexity of any
computer system, aven a
microcomputer. The use of
graphics involves a whola
spectrum (acknowledgements to
Clive Sinclair) of techniques and
equipment and all must be well
matched. Good programs, fast
processors, friendly interaction,
good resolution are only part of
the whole. There is little point
having a great computer and a bad
monitor or a super program but a
weak processor. If you want to
get into this area, or are already in
it, mix and match intelligently to
build a system that fits vyour
budget, uses all its parts fully and
does the job you want done.
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Getting at the beast

by CHRIS McLEOD

Should you be using a computer
on your farm, and if so, in what
ways can you get access 1o a
computer.

There are three reasons for
farmers using computers on the
farm:
= |f you are interested in
computers and their application
on farms, you may want to use
one as a hobby.

Any benefits you gain could be

considerad a bonus; they are not
gssential in fulfilling your aim. As
long &8s you get personal
satisfaction and can afford to use
the computer, then that is reason
enough,
s [f you would like to improve
some aspect of your farming
operation, but not necessarily
improve your financial position
(eg. improve per head stock
performanca).

A computer could help but yvou
must carefully evaluate the
sollware available W ensure you
can use a computer to achieve
your aim. It would be best to seek
advice from someone familiar with
both farming and the computar
software available. Again, you
must be able to afford to use a

computer.

= [f you want to increase the
profit froam the farm, a computer
could be used to help increase
income and/or decrease
expenditure.

This is the most likely reason,
and involves the most work in
evaluating software, costs and
benefits. Unless you have a good
knowledge of what software is
available, how you can use it, and
how you can put a dollar value on
the benefits, | strongly suggest
you seek advice from someone
who does.

Farmers who already own
computers, farm consultants, and
computer consultants would be
the best people to talk to (but
remember soms farm consultants

may not be familiar with
computers).
Idea — Before you commit

yourself, you must have anidea of
the annual cost of using the
computer (including any extra
time needed tc collect and enter
the required datal, and the annual
financial benefits. Some costs and
benefits are quite obscure. For
axample, what value do you give
to better manacement information
—_——
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which will allow you to make
better decisions.

Now we will look at the various
ways you could get access to a
computer,

There are several ways you can
make use of a computer without
using it yourself. This could be

through farm consultants;
accountants; farm secretaries
wiorking far consultants;
accountants etc; stock firms;
dairy companies; data bank

accounting service; and bureaus.

Several farm consultants are
now using computers to process
information from clients’ farms.
They can more easily derive useful
management information from
financial information such as you
would provide for your
accountant. They can use this to
advise their client, or give the
information to the client for his
OWn use.

Bacause of the amount of work
involved in maintaining physical
records, most consultants would
restrict the use of their computers
to financial information. The
advantage of using a computer in
this fashion is that the cost is low,
and the consultants can provide a
great deal of information and help
which a computer could not.

Most accountants now use
computers to process their

FARMERS...

spacialist farm accountant.

to tear yourself away!

Save time and money!

Let Rural Computer Systems take you into the computer
age. At last farming programs are available in New
Zealand. Produced by farmers with the assistance of a
Mext
Christchurch contact Alister Burbury at 160 Tuam St, or
phone 796-734, or fill in the coupon below. Sit behind a
microcomputer with Rural Programs and you'll find it hard e

time you are in

MZ distributer: | E:fr::zm*l‘::::m::iﬂm foral  Name
FARMPLAN ' Dccupation
Pleazse szend me details Adidress A :Srlac.fc RE‘COH!‘J'-HS_
Authorised dealer: | ghost  Rural  Compater I Financial F;"a_'nmng
APPLE Seminars =leed Budgeling
FREEPDST ND. 100 * Ward Processing
SORD ! . -
IO E'h:".l i "compuwr RURALCOMPUTER SYSTEMS | e
TN P.0.BOX 1136 CHRISTCHURCH |  recording
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cliants’ data, but very few provide
anything more than a set of
accounts — useful for the tax
man, but not ideal for
management purposes. Much of
the information which could be
used for management decisions is
there, but not in a form which can
be easily interpreted.

At relatively little extra cost,

accountanis could provide
farmers with a considerable
amount of information which

would be useful for management
purposes. We hope to see more of
this in future.

If farm secretarles were to carry
a computer around with them,
they could collect information far
more easily. This would have little
effect on you as a farmer. If
however, the farm secretary
carried a range of programs which
you may want to use, then a
bureau-type service could be
provided.

Stock firms use computers at
present to process their own and
farmers’ data, but generally for
accounting purposas (the
commeants. about accountants
would applyl. We may soon see
changes in this area, however,
with stock firms offering bureau
type services. Dairy companies
are similar to the stock firms.

Data Bank runs a sophisticated
bureau service whare you can use
a computer to carry out relatively
sophisticated financial analysis
and control. This system uses
coded checks indicating
categories of income  and

expenditure as well as journal
entries which you make and send
in by post or deliver to a bank.

you

Once have

BBC

Computer now available
ex stock (while they last) — Only $1995
Wide range of games, plugs, leads in stock.

Authorized dealer for the
BBC computer and Acomsoft software.

Write for list to: COMPUTECH SYSTEMS.
PO Box 5986, Wellesley St.. Auckland. =
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understandmg of the system and
how to interpret the results, it can
ba most useful. The cost is guite
reasonable.

Bureau - Bureau services
generally werk on a mail-infmail-
out system where you enter the
appropriate information on a
coding sheet, then send it to the
bureau where it is processed. The
results are mailed back to you.
The type of work and cost varies
considerably.

There are several ways you can
get access to a computer you can
use vyourself. These are: full
ownership or lease; syndication
ownership {group ownership};
information system where you
use your own terminal; bureau
system where vyou use the
computer yourself (basically hire).

Full ownership or lease has the
most flexibiity. You can do what
you want when you want. For a
dairy or stud farmer who make
almost constant use of the
computer, this is the only viable
alternative.

Often, a farmer with his own
computer may use other
computers, such as the bureau
service provided by Sheeplan. If
real-time data acquisition and
control is being considered, your
own computer is the only option.

Sharing ownarship with others
may be possible if you do not need
a computer all the time. If you
wera going to carry out financial
analysis and control work, with a
small amount of physical
recording, then this may be OK.

As in any syndication of
equipment, the rules of who can
use the computer and when,
should be clearly stated before
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purchase, othemlse ﬁlsagre&
ments and arguments could ruin
good friendships. Always keep
the syndication on a business, not
a personal basis.

Cheap — This could be a
relatively cheap method of getting
access to a computer for many
farmers. One way to establish a

‘syndicate with minimum cost is to

follow the example set by a group
of farmers and a programmer in
Canterbury. They bought a
computer for the local high school
{saving the 40% sales tax] and
have use of it in the evenings; the
school uses it during the day.

Although | know of none
operating in MNew Zealand,
information systems could have a
place in farming. An information
system can take many forms, but
in computing, this generally
means a large computer which
stores a great deal of information
on one or more subjects.

It is used like a library. By linking
up to the computer with a terminal
(keyhnard and screen) or another
computer, you get access 1o
information in the large computer,
The best way to use such a
system would be to have your
own microcomputer for most of
your work, then when you want
to tap the information system, you
link your computer to the big
computer by telephone.

With a bureau system where
you use the bureau computer
yourself (instead of mailing the
information in), you could travel to

the bureau office or have a
terminal. With computer
agquipment still relativaly

expensive, this could be cheaper
than using your own computer,
although not quite as convenient.

If vou are considering any of
these alternatives, you must still
carefully evaluate the costs and
benefits of each system. If you do
not own your own computer, tha
inconvenience of the other
alternatives must be valued as a
cost.

Next month, we will look at
what should be considered when
determining the costs and
benefits of owning a computer.
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Final selection

By JOHN J. VARGO

Last month, we evaluated the
vendor proposals and reduced our
list to the most promising
candidates to supply our small
business system. We will now
look at the process of making the
final wvendor selection and
implementing the chosen system.

Final selection — Having
chosen your short list of potential
systemn suppliers, you now need
to determine their ability to deliver
what they have promised. Your
selection was based on their
apparent ability to meet your
needs and the cost/effectiveness
of thair system.

Final evaluation of vendor and
systemn capabilities will include:

* contacting current users for
their opinions and experiences
with the vendor and the system
you are planning to install.

* testing the system with
typical input from the proposed
user environment.

* evaluating documentation for
hardware and soltware,

* appraising printed reports
and CRT displays for suitability of
tormat, quality and flexibility.

A system may appear to meet
all your needs and be very
effective on paper. But when it is
measured in its natural business
environment for ease of use,
vendor maintenance support etc,
it may be found wanting. You
need to discover before you buy if
the real capabilities match up to
the purported ones.

Contacting current users —
.To obtain names and addresses of
current users on your short list,
just ask your wvendors. They
should be pleased to provide such
a list. But if they are hasitant, this
may be an indication of the quality
of service provided in the past.

A phone call may be convenient
for initial contact to determine the
user's willingness to provide such
information. The user's final
response however should be in
writing so that there are no
misunderstandings about your
questions, and to ensure clarity of
responsas.

You may choose to prepare a
“user  questionnaire’’  which

states the information you require
and may provide a scale for
response from 1 (very poor) to §
(excellent). Here are some
questions you may want to
include:

* How has wvendor support
been in terms of hardware and
software maintenance?

* Has the hardware been as
reliable as you expected?

* Has technical and user
documentation been up to your
expectations?

* Have vendaor training

sessions been satisfactory and
sufficient in scope to prepare your
employees for using the new
system?

* Have there been any other
areas you have found particularly
troublesome?

® Any areas you have been
particularly pleased about?

Based on the results of the
questionnaire, you may want to
clarify certain points with the
vendor, or include certain items in
your contract.

Testing the proposed
systems — Testing the
proposed systems is the key

evaluation tool. A few days of
thorough testing at this stage can
save moanths of frustration later.
Tests should be performed using
samples of szctual transactions
from your business selected to
provide as wide & range of
circumstances as possible,
Transactions should include very
small and wvery large dollar
amounts, as well as erroneous
information of every variety.

The testing process  will
determine the suitability of the
system to your working
environment, as well as testing its

reliability and error detecting
capabilities.
Documentation — Since the

systermn you choose will be used
for five vears or moare, it is
important the original
documentation is sufficient to
train future employees as well as
provide an ongoing reference for
current users. There should be

user and technical manuals for
hardware and software
components.

All user manuals should be
clearly written and indexed so that
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a first-time user can read it and
not feel threatened. At the same
time, manuals should be complete
enough to be a useful reference to
the experienced systems
designear. Unfortunately, not every
manual may  meet  these
guidelines.

Appraisal of output — The
printed documents and reports
fram the system, as well as the
screen  layouts, should be
approved by the managerfusers
and operator/users. If the people
who will be using the system are
not satisfied with the final output,
we may find the whole systemn
failing. We  must always
remember the people in the
business are a key element in our
information system and the
success of the installation
depends on their enthusiastic
support.

Printed reports and screen
formats should be easy to follow
and as similar to the manual
system reports and forms as
possible. This requires flexibility in
the system and good
communication with users, This is
aleo an opportunity to evaluate
the quality of the printer proposed
for the system, and the guality
and stability of the CRT display.

The contract — By this time in
the evaluation process, it has
probably become apparent which
vendor is your top cholce. A
contract should be drawn up to
formalise your choice and spell
out the responsibilities of both
parties. As a minimum the
contract should include:

* aspecification of the hardware,
software and training to be
provided by the vendor

= delivery dates and a program of
implementation, and related
payment schedule

® g specification of the
maintenance program for
software and hardware, and the
related costs

* any site preparation which
might be required for the
hardware,

These are minimal suggestions,
and it is recommended you
contact your solicitor for further
advice,

® Next month, John Vargo will
discuss the implementation of

& new system.
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The mechanics of a

network

By NICK SMYTHE

This article focuses on a few of
the major guestions and evaluation
issues surrounding microcomputer
networks, To do this we will refer to
several networking systems
available for the microcomputer
systems that have attracted most
intarest: the Apply, Poly and BBC
Microcomputer. At present the
comments are largely secondhand
but perhaps at a later date we can
return to report on some “‘hands-
on’’ experence.

1 Is a network cost-effective?

The first part of this issue
depands on how many stations you
want 1o have and what sort of disks
and printers you want. Basically the
mare computers the better the
economics since for each station
you save on a disk and printer, You

can use that money either to get
better disks or printers or to buy
more computers. Nothing is this
simple though so go to 3 to see at
least one caveat on this comment.

2 Wil it lose my flexibility with
machines?

Usually no, Most networks enable
you to plug machines on or off with
little trouble. Tha machines you take
off are as autonomous as the
equipment vou have. If you have
some small spare disk drives then
you can take any machine away and
use it as an independent micro
wherever you want. Later on you
can plug it back in. The real
guestion here is whether the extra
disk drive is available. An alternative
to full detachment is linking a
microcomputer in 1o the natwork
cable at another point. However,
there are limits on how far a
network cable can stretch without
extra equipmeant.
J Can [| add
computers an?

any number of

In theory some networks have the
capability to recognise a large
number of machines. Some of the
Apple systems and Econet offer 265
stations for instance. This is a little
spurious since as you add machines
a nasty phenomenon called
system  degradation sets  in.
Essantially this is a micro-electronic
traffic snarl-up.

Each user is fine while he is using
his own processor but whenever he
uses the network to share things he
has to compete with other users,
Unce you get into large numbers of
users this competition can slow
things down a lot. The number you
can sustain depends on your usa of
the system. If your use is disk or
printer intensive the number will be
be lower than if most of the work is
done by independent machines.
One way of looking at a network is
that you want users to get a fast
response time. Slow responsa, say
to a disk load, may indicate either
slow disks or slow transfer along the
wires or excessive queues. The last
category is the real killer and can
occur with surprisingly few users
in some cases.

Up to 896K RAM
New 16 Bit Software
More languages
Communications

National support

computens

Sirius the Number One Choice in business computers
Dealer enquiries welcomed

Write to BARSON COMPUTERS, P.0. Box 36-045
AUCKLAND

Distributed throughout Australia and New Zealand by:

Melbourne: 46 Nicholson St., Abbotsford, Vic., 3067. Tel: 419 3033

Sydney: 331 Pacific Hwy., Crows Nest, N.S.W., 2065. Tel: 436 2764

Anckland; 132 Hurstmere Rd., Takapuna. P.O. Box 36045, Auckland,

16 BIT PERSONAL COMPUTERS
“THE WAY TO GROW"

128K Stondard
WordStar, Micro Modeller

BASIC 86, C BASIC,
COBOLS, Pascals, FORTRAN

Two RS232 Ports,
Parallel and |€EE 48
All Standard

| need to know more about
the Sirius

AN S e
FOSITION
COMPANY
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The BITS & BYTES Lompulter
Book Ciub
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Specials for bonus-points
holders begin in the May

You've got a new ZXB17? Then here’s
the book to go with it!

Douglas Hergert's Your Timex Sinclair 1000
and ZX81 starts with the real fundamentals,
such as how to connect the machine to the
TV set and a cassette recorder. It takes you
through home to write programs for graphics,
caleulations, games, and more. It introduces
you to BASIC.

The book also has ready-to-run programs
including how to turn your ZXEB1 into a super
calculator; how to make bar graphs to help
you calculate home finances, and how to
draw pictures on your TV screen.

This is really value buying at our cut price of
£11.85. This is 65c less than normal retail,
and you are credited with a honus paint
which can be used to buy the great bonus-
point-only specials coming up later in the
year.

Get your order in now. Use the coupon on the
next page.

Just look at these prices!
You get a special credit in
addition! And they come
right to your home by mail
(We don’t even charge for
postage or packing).

edition of “‘Bits & Bytes’’

How it works —

Once you've bought a book, you're in the club. So just pick out the books you want, fill in the coupon on

the next page and post it in.

What you get —

We are offering savings on the cash you pay for each book PLUS we give credit banus points on each
purchase. These are stored to your credit, and a number of times a year we will offer special great buys
for cash plus these points. These bargains will be available only to those with credit points. You get the

books post freel

This month’s offer is only a beginning. We plan to widen the range of titles until we can offer one of the

waorld's best ranges of computer books.



Computer books to read and use

Dor't, or How 1o Cara for your Camputes Rodnay Zzks
An. eB%y; enitEning. gude 1o computsl 3nd- perinhenl
prnservation. Snecific advice for the compuzer, Noppy dscs,
hard - dises, tha CAT termingl the preer, tope cmts, the
computer poom softwars, and docurmimtation. [n the woeds of
“Pasdar Computing” thisbook is *', | . cheap imsuranca’.
Sybax Our price $22. 75 Save $1.20
and earn two bonus points

tasiaring Computes Pregramming P.E. Gosling
& complets, sl contamed course from Bricam toe solf study &t
b, or for uee & the cligsmom, Inane book, the essential
infeematicn o lomn programming. The knguage taught i
BASIC. The author, 2 fomer lechwer in r:nrrr-.nirlq ns 3
COmERHAr EArCOE COmpiETy,

Mazenian Master Series

r——-

Our price $9.45 Save &0c
Plus 1 bonus poent
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Frien Chips to Systems: An Evboduction to Microgiocassos
Rodnsy Zaks
A superh, fast-paced [surney through the history of
micreprncassoes, the mecrophossssar chip itself; its: support
components, and thae design of an ectusl microcomputer
gystam. You'll find out that miropeocessors wess deveioped
by Becadent raiher than desen, hat ealy structural amars have
becoms iodsy"s featumes and, mas importanily, how easy it s
w understand miciocoenputens. Ths B whai "Elementary
Elacoronics”  sad about ke book: “One of whin bt
intrecuctony iexts to thi kesdvare end of things."”

Syhex (ur price §30. 35 Save $1.60
aid et threa bonus points

Applesalt BASIC A Teach-Yoursell Introduction
Barrie 8. Peake
A manual for New Zealanders. & one-book methad of
learming BASIC with the Apple, instead of picking
infarmation frem twoe or three, 'You get quite & wide
wiew of the Appla system with one book stead of
three o four.” writerfeviewer Mike Wall in ths
March issun of “Bits & Bytes™'. Model answers.
Imcquiiries regasding terms for class sats welcomed.
John Mclindos Qur price $9,45 Save b0c
and earn a bonus point

Get the order in today!

Pick out your books, fill in the coupon, and get it in the mail today.
Stocks are not unlimited, and the last in may have to wait.

FREE POST TO YOUR HOME,
;:gs “BONUS POINTS!

Plaase tick the appraiate hoxes:

GET THiS IN THE MAIL TODAY. Fraepast 125 Plearse send e, pirst Ires, the fliowing Dooks: Pite  Esve  Bonuspie
| Tobuy, cat gl this coupen aid post it 1o "'Bitg & Bytes™ Books Your Timex Sincloir 1000 and ZXBT (Hergerty 11,85 G5 1 l
Hox B2T7 Micsocomputer Design end Troubleshodating
I Christchurch Pl e L e 30,75 1.35 3 |
iIf you addiess it = ths way no stamp is needed) [] interfacs Projects for the TRS 8D (I “lEE'lgli‘ﬂ] 23,35 1.28 2
Fay wits ceor: Chogue, maney order or Fil i the BankeandVisacard bexes (ruick Keyboarding |Aloxandar] .50 A5 1
| [ inarodhaction to T-Bug linman] 1515 A0 : |
Baymant; b From Chips 10 Systems {Zaks] Lo 033 180 3 ;
I SIGHATURE: Iveriory Manapement for Small Comp. (Arkieson] - 2458 135 2z 1
iMATURE: . Insrachuction 1o TRS-B0 Graphics fman .. .. 18,95 1:10 2
WAME: - H Basic BASHC-English Dictionary [Nooran 20.80 T4 2 |
| ADDRESS: The Tendefoot's Guide to Wond Pracessng
\CheRAn) S e £ an 18.95 1.00 2
| - Loonk [ inside Basic Games IMsteosian] /I8 13 2 |
' ': Don't, or Hew to Cars for you Computer {23k 2275 1.?3 i
heas n Apctesaft BASIC (Peakel . .45 &
I | anchasi payrant for the above order Mssteting Comptsr Pragramming (Sadling) 945 50 1 I
I |_| Nigasand Maizmmg&gnrgmars {(Wnght! I?;g gg : I
i T TN ' Begening |Gaslingl . :
| Boricard CICK ' BN ES0EEE E EﬁESTEEfI]g'J'IHIIHg an the BEC {Cryen 18.25 1.05 3
b et hakder sinamins Start with BASIC ca tha VIC 20 (Moarol . .. .. 1825 105 2
i e | [ Learning LOGO ¢ 1he Applz 1l {RA-Dougall 18.05 100 2
Dete cend pxpires Atari Gomes and Recrestions (Kohl etall . 2700 145 2 i
1 Chegue. -~ Cheoue NOC .o Basic Computing: & Complesa Course: [Cravelord| 24 65 1l g
| . | ‘WordStar made sgsy (Entis) 2385 1.25
I s Ll Pt notn. VisiCals: Home and Office Companion Castlewite) 31.85 .85 i l
Discovering FOATH {Hogen| 28,560 1,50 3
! Taotal paymert encosed . [
I Plegse noe goyy meas of spacal interest F
] Wachinets) in which you e specally interesied
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Masiening Computars GG.L Wight
A good irtraduction for the intatated, ar for use 2% 8 tont ma
computer-apprecistion course, Covers the digid fom the basis
of mainframes, theaugh such evaiyday appfcations as bar
codrg to tha poesibimes of videsdex and ar alectronic money
systeme Well writlen & conche Britsh stvle, ard wall
Iistratad,
Macmillan Master Series - Ourprics $8.45 Save 50c
Plus 1 bonus point

Imtarface Projects for tha [RS-Z0 (Mod 1}
Richard C. Hallgren
For the user with some computer exporienca. A
geries of gasily buit intarface pojects afiowing the
discovery of the compuier’s capabilities. Many fully
tested practice hardware projects including raview of
data transfer formats, analog-to-digital convession
bictoedback projects, and controlling a  wideo
playback device.
Spectrum Ourprice $23.25 You save $1.25
and eam two bonus points

Books help
you get the
most out of
your
computer.

Be in the club!

v R
| .- TEATETY
'3 -r-=-“"l.-.-.,".r___"""f
"""" pEr o TR

Microcomputer Design and Traubleshoating
Eugene M. Zumchak
Considers every aspect of microcomputer design
from the ideg to the warking systam. Cantralles
functions, the development system. readiwrite
timing, good hardware design, the computer system,
herdware tasting and woubleshoating and the thes
besics of soltwere dasign:  docummentation,

philosaphy, and technique

Heoward Sams Dur price $30.75 You save
$3.35
and eam thraa credit points

Quick Kaybo Vonnie Alexander
Sulbr-titled “'Competent Keyboseding in 8 Hours™,
thiz boak by Naw Zaslander Veanle SAlexander has a
unigue method  for  tesch-yoursell  compotant
kayboarding. A wal chart of fingar positions is
inchudead.

Methuen

Our price $6.50 You save 45¢
and earn one bonus point

Put them on a shelf by the keyboara

Bagic Programming on the BAC Wi e Pt Cryer
You've seen the maching on television, and this is
the book presared to go with the programma. It's
deasgngd for the new BBC, and teaches how 1o write
pregrarms, draw end animate piciures and graphics in
full cokdur, design saund affacts and program oames,
Datailed ghossarny.
Curprice $19.25 You save $1.05
and earn two bonus points

(48] Games
& Recreations

Atari Games and Recreations

By Harb Kehl, Ted Kabe, vl Len Lindsay, Provides hours of
pre-programmed games 10 play, 802 it also gives irstacton
readers pzed fo imprave on these games and ereate mare
comples and challergrey games of their cwn. Haw to 1ol
fortunes, comgose sancs, quess riddes, doword purces, and
animate cartoon chiraciers an the Atai,

Rastan Qurprice $27.00 You save 51.45
and earn 2 hanus points

Buy now! These
are current

prices only

S, o




Htratuction to TRS-80 Graphics Don Irun_an
Ono For all ke 80 users! A complate introckasfion ta the basics
ol graphics programming. on the TRS-A0, wing dezens of
argies, 1 begins with the most bage concepis of fne
drawing ard leads o geomalic shapes, mening figure
animatian, and ather more advanced 1opics
dilithium Prass Cour price $18,95. Save $1.10
and sarn two bonus poinis

The Yenderiuet's Gukde fo Word Pincessing  Barhara Chiriain
Canl use a wioed procassed inmy profession or small busness?
What do | nesd in the way of ecaprment? Wil 5 word procesece
o2 of use (o mel These ara just 3 Tew of the guesticns the
ook vill arsiser,

diithium Press Our price 518,95, Save §1

and e tep borus points

Your Timex Sinclair 1000 and ZX81 Douglas Hargent
For Sinclair users: Takes you from the Yery baginning
and axplains in simple, evarpday language how to
use your ZX81 to ils fullest capabdities. How to
connect your TV and cassotte recordes and meke
them waork togather. Giving commands, wiiting your
awn pragrams for graphics, calculations, games, and
more.  Ready-to-run programs  include . a
supercatoulator bar graphs for home Gudgeting:
drawving pictures on the TV screen. A good book fir
the new uses.

Inside Basiz Games Richard Mateasizn
# fun introduction for enyone begnning programming. Tha
authar has chossn the medum of games 1o trach 1eaders how
t0 cesayn ere-free. insgractive BASKC .:ung*.err‘s. Computer
gamas are descrived in detail, thes explined and anshysed to
flistrate how the cames were dovelopod. Aules, algithms,
and coding ditferences from the TAS-30, Apple I, and PET are
also inghuded.

Svhex Our price §25. 18 Save $1.32

and earn twa bonus paints
Hamﬁmnpmrm A Compleie Couss T Cravefnrd
From McGrw Hill [Canadsl. Provides & brosd-lseed

ingroduction. to computer science awd dala processag, surtalie
for 3 vanety of kevels in high schoobs, universities o ndustry
Begins with questions such as Whet is 2 Computer? Whers Oud
Comgarters Come From? Gives detded coveraoe ol computir
languages, programming. program structure, logic, testing,
documentation and program mainenance,

McGraw-Hill Our puce 524 65 Save $1.31
and & twa bonus points
WordStar Made Ezsy Waltes Eizkny

this handbook :iaTu:rit'a BE -:J 1he

In 13 easy lr'\-ﬁr“r“-

Leasning LOGO in the Apple Il
LOGOs 8 Pisget-based wiay into computieg, &
language. Nen-tschnical, lsaring by doing

Prentice-Hall [Australial

VigCalc: Home and Cdfce Compamon  Dowid Castemts, €0l
Prawides. extersive coveraga of the popufar Vistale program,
and can be usad by the novice and expert alke. For 12 novice,
it offers 40 models that can be used immedstely fo persofl
and business spphcations. For tha axpar i is 3 gource of mw
ideas and 1echniques,

Models crested with Apple 3.2 version, but will perform just as
well cermachings with other versions.

Our price 531,98 Save $1.65
and eam thosa bonus points

Descover FORTH: LEBrI'H.anﬂd
Progremming the FORTH Language
Witigthar you 818 & beginner seaking informiation on this muti-
{acetid programening langusos or @ SENOUS programmear
almady using FORTH this book is a reference that should ot be
eeeripoked, Describe FOATH syniax, specifically sppicable 1o
btk FORTH 79 and FIGFORTH

Thom Hegan

Qur price $29.90 You save 57.60
anif earn three bomus points.

Melaugak, ezal
mult-nurpEe

O prce § 18,05
You save 31,00
and earn twa banus paints.

Our price $171,585 You save G5c
and earn a bonus point

Sybex

-
! POST YOUR SUBSCBIPI’ION TODAY! |

' P R0 oy i st Mot 0 R SSGR CO s s Pleaze answar the following questions:
i My interest is: |
BOBRESST . oot fois s va s s ms e b Farming I
| Education
| ................... ' [ - - - a . 1 Cﬂmpc‘iliﬂﬂﬂ I
R e FONES. o e < bl |
| 1 enclose payment for one year's subscription to BITS & BYTES Hobby use |
General news
| Adultss [ | School$6 [ Schoeclname ... ......... Programs
| Beginner |
| o] | R R 5 My field is:
| Professional {medical, |
t PAYMENT: accounting etel |
Business
Visacard — s
[ | Education liecturer, teacher stc) |
Ui Bgnkand 'J‘ | ] [ I ‘J | | | I ]— Consumar thabbyist etc) | I
I Farming I
i Coard Holdar SIgRature .. .. i e v awiraarr s baas cas Student {
Date Card Expires . e o e 1 ¢ Other
| Cheque Chpque No. .. e = T e [ et Du\ruuusaamicrannmpulﬂf Yas/No |
| Postal order Postal note FI 2 If yes, which brand . f _J
| [

i BACK COPIES

Please send me the following back issues at $1 each plus 50c
postage and packaging each.

No stamp is required
if you write this
address on your
envelope
Freepost No. 125
BITS & BYTES
P.O. Box 827
Christchurch.

IssoeMolelse s negng
MNMumber of Copigsie & 2 - = = = = —

e e e

|

!

|

|
{Piease send paymeant with order, Note; no more ﬂﬂpr'es of |
lssue No, T or 2 are available and other stocks are imited] _j




EDUCHTION

o VAl f need expenswa pen'_;;herars?

This again depends on your
requiremants. Networks become
unattractive when they slow right
down. Although the worst culprit is
user competition, clearly better
peripherals can ease this a lot. Hard
disks, for instance, can perform at
an average of 10 times the speed of
floppy disks and that can clear a lot
of queued jobs quite speedily.

The disk drive is particularly
important if 'you solve your printer
demand problems by saving printing
requests temporarily to disk. The
currently cheaper 5%in floopy
drives are slow and have a small
capacity. The spooling can run out
of disk storage room. Most
common 5in drives are in the 100-
180 kilobytes range. Recent ones
get ta 400K, The 8in floppy is faster
and larger. Best of all is the hard
disk which has access times
typically an order lower than any
floppy and stores from 5 megabytes
{rillion bytes) upward. Hard disks
seem macde far networks.
Furthermore cost  competition
overseas is driving the price duwn
very fast. A hard disk with

TR A P T

L et by

megal:p,rms should be available for
under $5000 (educational price} in
1983. In fact the Fanasonic 3001 16-
bit computer now marketed here is
already rumoured to be more than
shaving that threshold,

While we are on hard disks it is
worth noting that the sort schools
can afford do not have changeable
platters as a floppy drive does, The
disk is sealed in its container. The
coroliary of this is that you need a
back-up system tc hold your files in
case the hard disk crashes. This
may be a tape or a floppy drive or
both. Formac Marketing in
Palmerston Morth is working on an
interface to permii back-up storage
to a videotape recorder and this may
be a cheap possibility. The Corvus
systemn for the Apple has a similar
facility. Running a hard disk means
more thought is given to a lot of
matters regarding file security and
who has what file space. This is
such that most networks would
want a floppy drive and a hard disk
drive just for user flexibility.

5 What is a Megabaud network?

Another reason that networks are
slow is that their transfer rate is

e e

slow, The cable in a network allows
the transfer of data from various
devices attached to it. The speed of
this transfer is governed by the
cable and by the transmission and
reception ports in the computer and
paripheral. Some networks are slow
and some very fast. Some will meet
small needs and some major ones,
You can get an idea of what is
involved by considering the baud
rate of networks. A baud is the
transfer of one bit (an eighth of an
8-bit bytel a second, Network
transfer speeds In our range vary
between 9600 baud and 1,000,000
baud with several on 250,000, This
translates to 1200, 125000 and
30,000 bytes a second or, in
practical terms, the transfer of an
8K file (say a Poly or Apple screen
image] would take G+ seconds,
1/15 second, or about 1/4 of a
sacond, As we noted there are other
overheads in timing. These may be
so significant as to dwarf transfer
times, A small floppy loading the BK
to the network would take so long
loading on any network that the

Continued page 32

HX-20
PORTAELE COMPUTER

The little computer with big
performance

The HX-20 is a full-function, portable computer.

Not a sophisticated calculator.

Its standard 16KB RAM expands up to 32K bytes, m\\
the 32KB ROM memory to 72KB.

This remarkable portable computer also communicatas. You
can connect AS-232C and serial interfaces to telephone muplers

and other peripherals.

The full-size ASCII keyboard works just like a regular typewriter, And
its complete with built-in printer, a LCD screen and music generation via a
piezo-electric speaker. Full extended Microsoft BASIC. Time and date functions.

Compared to ordinary computers, Epson HX-20 offers six blg

advantages.

1. Small size 2. Built-in power source 3. Aulomatic function keys
4. Interfaced for peripherals 5. A Memory Saver B. Costs less

MICROPROCESSOR DEVELOPMENTS LTD

24 Manukau Rd, Epsom Auckland 3, Ph {9} 540-128. Wellington Branch 1st Floor, Warld Trade Centra, Sturdee 5t,Ph (4) 851-917
DEALERS: Auckland: Calculator Centre, Ph 790-328, D.E. and J Goldfinch, Ph 483-342, Southern Software, Ph 778-525, Small
Systems, Ph 5357389, Communications Spociplists, Ph B76-608. Tauranga; Bay Computers Ltd, Ph B3-833. New Plymouth;
Taranakl Micro Electronics, Ph B4-067. Palmerston North; Viscount Electronics, Ph B6-696. Wellington; Office Requisites, Ph

721-902. Dunedin: Eclipse Radio and Hobbies Lud, Ph 778-102.
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ATARI

[ R R e L

B POKE 2,88 PI:'FE 2251 F‘DHE EIJI..‘?..:P.:'KE 1536,7
B:POKE 1S537.,684:POKE 1532,185:TRAFP 17066

1 GRAPHICS LI-F'I.TIKE 702.1:SETCOLOR 2,6,1:P

OSITION O,1@:7 , ESCRPE MAZE":POSITI
04 8.12:% ," 5,C. ROBERTS*
2 POSITION H, 14 R 1s&="

3_FOR I=1 TO 255 STEP 4:S0UND 8,1,8.19:5
GSUB 110803 HELT 4,1,8,18:6
S FOR T=1 T0 18: SETEGLDR 2,6,1:FOR D=1 T

0 S@:MEXT DiSETCOLOR 2,8,7:
INEXT fNEXT T:S00ND 9.6.0.0  C . 10 5@

+ FR

E_GRAPHICS @A:POKE 752,1:SETCOL s4,025
ETCOLOR 1,8,8:RESTORE i

7 TIME=G:FOR T=1 TO 23:7 "EASY! 5
ReV HE 1T CROksis s 2ot “ERSY! NOT AS E
& FOR R=1 TO 5:SOUND @, INT¢ RNDC x
6, 18- NEXT RENEST THSOUND Bobg g o621
9 REM %  <<< MAZE 1 >>>
?g EE?EHéEE T;;EEEDLDR 2:60SUB 2680
: 159,86, ,95,8,
?g.%éas,aiﬁa.e,éeia e
TA 18,10,39,10,49,19,90,10,98, 18,15
8,18.2,20,10,28,58,20, 90,20, 166, 2
5139.33,43,36,53.39,:a,dé L
E@ DATE £0,36,98,39, 128,30, 150,36, 46,44,
49,70,46, 160,45, 119,49, 158,
861,50, 100,50, 110 20, 158 25 7 00798:3

A-Mazing game for Atari users

A game for Atari users callad
Escape Maze by G.C. Roberts of
Te Kuiti.

9,2:POKE

SXTEREETERNE

0 POKE 2,0:POKE 3,6:POKE

N e e e

Y

e

L5 DATH 48,68,68,60,70,50,30,60,100,58,1
E!BBJ"‘"J?E!EBJ & » » * r L
78,206,306 ,44, EI 5% 'i'El? B,El 76,100, 70,150
1& DATH 98,88, 5@;8@-;24 9a,508,94,78,98,2
B;SE;IB.%;M.B& 26,18,29,60,20,50,28,
;3662';?&3[;543, S, 26, 56 SEaeRaE0-10s08
i »18,48,30, 4-EI.EEI.4B =5 Ela a
JSErSE:E4JEﬂ:B4:SB- l' l J r
T"EF:E:?E’I 18,78,48,70,58 ey ég
2 DATA 8a,36,80,60,80,70,80,90,98,10,90

133193 5&;3’3:?@:3@;?4,% g .20, 5
0:116,38.116. 46,395,953 > 108.30.108,4

27 X=158:Y=43

28 COLOR 1:SETCOLOR Z.8.0

29 GOSUE Seaaa

62 IF MAZE=1 THEN IF X<{58 AND Y<49 THEN
GOTO 27

63 IF =<1 ANDO Y{58 THEN G0TO 3698

&4 GOSUE 7oob

65 COLOR 1: Sl:l.ﬂ'{l la @,8,8:PLOT X,Y:COLOR
ZIPLOT J.K:GOTO 2

loga GOSUB 16088

191@ SOUND B,684,108,8:60T0 27

2889 READ X,Y:IF X{>339 THEN PLOT X,Y:RE
AD X,Y:DRAWMTO X,Y:60TO Zooa

2818 RETURM

positive sends pixel back to start.
Line 63 tests to see if pixel is at
door of first maze. Line 64 with
Gosub 7000 tests for pixel hitting
wall (It positive Gosubs

1536,76:POKE  1000-1010); Gosub 16000

Requirements: Atari 400/800;
16K memory; Basic Cartridge; one
joystick.

Game Object: To escape through
all three mazes.

Difficulty: Intermediate.
Language: Basic.

Graphics & Sound: Yeas.
Programme Line Analysis: —

Lines 1-8: Introduction. Add
the following lines if you want
SYSTEM RESET to restart the
game.

1537,64:POKE 1538,185:TRAP
17000
17000 RUN

Lines 9-65: Commands for first
maze. Gosub 2000 reads Data
lines (12-18) o draw maze.
Gosub 9000 (-9090) gives
joystick commands which control
the moving pixel. These
commands are same for mazes 2
& 3 also. Line 8000 specifically
gives time limit for all 3 mazes.
Line 62 tests x,y co-ordinates for
the invisible walls which if

ir Accounts Receivable
ir Hire Purchase
¥ Stock Control

Atan software agent in N.Z.

Contact Hevin Butler

ATARI AND EPSON SOFTWARE
Now available — N.Z. Designed Packages

7 Television — Video tape rental packages etc.
Custom programming available for your needs

Agents for Analog Software & Magazine for Atari users
Full suppliers of all Hardware and largest

Communications Specialists Ltd., P.O. Box 15578, New Lynn, Auckland
New rental premises opening April at 357 Arcade Henderson,

22

records number of wall hits. Line
65 draws pixel with colour 1 while
followed by colour 3 so as not to
leave a trail.

Lines 3000-4020: Graphics &
sound commands for escaping
first maze.

Lines 4090-5180: Commands
for second maze. Line 5157 is a
test for sending pixel through to
the third maze. Line 5159 with
Gosub 14000 tests for pixel
hitting wall. If positive Gosub
13000-13010 gives the graphics
& sound routine. If negative lines
14020-14030 randomly draw a
wall (14030) in maze at a low
probability rate (14020). Gosub
16000 randomly places pixel
somewhere else in maze as a
result of being blasted & thrown
from wall.

Lines 5190-6090: Commands
for third maze. Line 6075 tests to
see if pixel is at door of third maza.
If positive lines 8000 to 8070 give
graphics & sound commands for
conclusion & replay option. Line
6080 with Gosub 7050 tests for
pixel hitting wall. If positive sends
player back to start of first maze.



E-IEI 10 15 STEF 3 FOR D=1 TO 1@&:
NEXT D:SETCOLOR 4.C.7

3028 FOR P=243 TO 31 STEP -7:FOR D=1 TO
S¢NEXT D:SOUND @,P,1@,3:NEXT PINEXT C

gﬂaﬂ SRAPHICS @:POKE 752.,1:SETCOLOR 2.6,

SSEIIEI"PUSITIW 0:18:PRIMNT »."COMGRATULATI

4885 PRINT ,"YOU FOUND A HAY AROUND THE
INUISIBLE WALLS!"

4828 SOUND 9,9,.8,8:FO0R T=1 TO S89:NEXT T
4098 REM * << MAZE 2 >35>

5883 HIT=9:MAZE=G:TIME=8:6RAPHICS 7+16:5

ETCOLOR 1.8.16:C0L0R 2:60SUE 26668

518a DATH @.8,159,8,159,08.153,35,159,35,
A,95,8,95,8,56,0,48,6,8,268,18,56, 16,608, 1
Bllm?la?l?zﬁlw!zﬂ!wlz&?%rzﬂ

5165 DATA 86,20, 148,260,260, 168, 20,20, 36,0,
ES.IEJIE.SEJEEI:SE.SE:._ » 188,38 .44 ,30,58 ,
5118 DATA 30,36,50,30,118,36,148,38,18,4
,08,46,110,40, 158,48 ,28,58,56, 58,850,050,

»29,118,58,158,568,8,50,28,60
5126 DATH 24.608,668,66, 100,60, 140,60 ,208,7
H,48,70,58,78,765,70,88,70,148,74,18,30,4
H,88,68,508, 159,80
5138 DATA_14,48,10,56,20,58,20,95,3
38, »58,468,50,64 ,508,95,68, 18,
a, ?EhEB;?EI:?EI:EE.-EEI:SE 08
o148 DATH BB;BB;BB.-Q% 9@;634;39.56;1@@.3@

»180,60,118,38,118 228,148,308,
60,148,76,158,16,154.4A

5158 DATA_48,14,48,20,60,84,60,3 »
H,14,118,56,114,56,158,58, 158,50 ,395,393
3155 X=138:%Y=43

5156 COLOR 1:SETCOLOR 2.4.8

9157 IF X{5@8 AND Y<58 THEN G0TO 5994
5158 GOSUE Saad

9133 GOSUE 14666

2128 COLOR 1:S0UND 86.,8.8,.8:PLOT X.Y:COLO
B Z:PLOT J:K:GOTO S156

3158 REﬁ ¥ <4< MRZE 3 >>>

c0686 TINE=8: ERQP'E-IIEB T+16:SETCOLOR 1,4,1
8: COLOR 2:G0SUB 268

EB8S DATA 8.4, 153:@-?.53;9;159:35;159 a5,
EJEEJ'EHSSJ*EI;B@!E#%:E':E

E@le DATA 18.19,56,10.66,168,98 m,ma.éa
:14@:13;1@:2@:53:2@.36 EEI:lEE;EEI;HE’I:E
158.268,28,30.86,308,568.30,116,38

6420 DATA 138,30, 146,30, 1,48,20,40,50,49
0,60.50,60,96.60, 100,60, 116,66
5030 DRATA 54,70,90,70, 120,798,136, 70,20,8
B,320,50,40,80,60,80, 70,50, 140, 20, 16,90, 2
590534 96 65 90 » 70 5 30 » 150 » 30

eB48 DATA 18.18,168,36,168,56,108,56,20,48,
24 ,68,28,64 ,28,30,30,34 ,39,76,38,30,38,9
5,48,30,48,80,506,20,58, 20
6058 DATA 58.48,58,76.,58,50,50,938,68.1,6
E.l‘191?9!14173-!%!?6#54!?9'35#33!IB'BEI'EB
lmlmlﬂaJmliB?mflalw

DATH 186,14,160,30,100,44, 186,78,11

=12 =)
0,60,118,80,120,20,120,36,120,60.120.70,
148,18, 148,326, 148,48, 148,78

5878 DHTA 138,50,136,68,158,26,158,58,15
B.68,154,9@,939,999

8872 X¥=156:Y=55

6474 COLOR 1:SETCOLOR 2.,8.8

EBYS IF #<3 AND Y<59 THEN GOTOD S886
BB7E GOSUE Se&a

5388 GOSUB 7058

68993 COLOR 1:SOUND 8,8.8,8:PLOT X,Y:COLO
R Z:PLOT JL,K:GOTO B84

caga LOCATE X.Y.A:IF A=2 THEN GOTO o986
7818 RETURN
S%EELDCHTE #s¥Y,A:IF A=2 THEN RESTORE :G

2% RETURN

20@8 X=1:Y=55:FOR S=1 TO 2:FOR I=255 TO
1 STEFP —4:SOUND 0.1,19,18@

e@es GOSUB 10688:NEXT I

%Biﬁ SETCOLOR 2 INTCRND? 1 %16 ), @: NEXT St

[=255 TO 1 STEP —4:SOUND @.I.3.18:60
SUB 11868:NEXT I

8015 WRIT=19:FOR T=1 TI:! zua SOUND 8, INTCR
NDC 1 7%256 3,16, 189: GOSUB 1 NEST T:SOUN

0 8,8,8.4
8028 WRIT=3:FOR I=1 TO 255 STEP 4:SOUND
a,1,8,10:60SUE 12606:NEST I

2825 SOUND ©8,8,8,8

2027 GRAPHICS 2:SETCOLOR 4.,4.6

8928 POKE 783,12

8829 POKE 716.08

3038 7 "PRESS THE TRIGGER TO PLAY AGRIN

8848 FOR ‘Y=1 TIII 588: I[F STRIG(B>=8 THEM R
ESTORE :GOTOD E

3058 NEXT Y:GRAPHICS 8:POKE 752,1
m EGKE 7as, 12 F'EIKE 7160,8:POSITION 8.1

EI’EI?EI EEIT[I BE?E-

S9@a TIME=TIME+1:IF TIME=60G® THEN GOTO &
9616 J=H:K=Y:IF STICK(@)>=14 THEN Y=Y-1
9828 IF STICK(B =6 THEH X=X+1:iY=Y-1

9834 IF STICK(@)>=13 THEN Y=Y+1

Sad@ IF STICK{B=35 THEM Y=Y+l1:k=k+]

9058 IF STICK(@)=3 THEN Y=Y+1:xX=x-1

9968 IF STICK(BA>=11 THEN X=x-1

3878 IF STICK(@a»>=18 THEN Y=Y-1:k=K-1
Ja28 IF STICK(B)=7 THEN X=x+1

9038 RETURN

18888 FOR H=1 TO S:NEXT H:RETURH

11668 FOR W=1 TO S:NEXT W:RETURN

12688 FOR H=1 TO HAIT:HEAT H:RETURN
12860 GOSUE 156684

113335 FOR I=1 TO 255 STEP 28:SOUND 0.1.8

13818 FOR T=1 TO 15:POKE V189,32+T:NEXT T
TNEXT I2S0UND B,8.0,8

13812 GOSUB 16008
13815 RETURN
égaaa LOCATE X.,¥Y,A:IF A=2 THEN GOSUB 138

14928 IF RHD(8)3¥288>1 THEN RETURN

14838 TX=X:TY=Y:COLOR E.GEISUB 15666: PLOT
uﬁﬁ'm 15808 : DROHTO X,Y: X=TX:¥Y=TY:RE

15028 R=INT{RND( 8 >k159 ): Y=INT(RNDK 8)%95>
*RETURM

16888 HIT=HIT+1:IF HIT=4 THEN GOTO &
1618 RETURN
17888 RUN
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By BRIAN BULLEN

When 1 first got my VIC, |
started at the front of the guide
and worked as fast as possible
through it. Every so often I'd
come across something that
would make me think “must
come back to that".

pne of these was the section on
animating with Peeks and Pokes
{p61-65). It reminded me of some of
the first television games which
appeared in New Zealand.

I want to show how their program
can be turned into a simple game,
and introduce a few features of the
VIC we haven't yet looked at.

Vic
STAMDARD ViG ExPANBED
LM EX PAMN DED ExXFANBED ABOVE
Vi BY 3K “giaz"
-] o
T idak. - T 03 T
3k AP 6% k
USER
1 HEHORY
Teon T BT
I Sy gal.l:&ﬂi
31k Basic
UseER
HE HoRY USER
l e ol HE RaRYy
SCREEM £iar ScAEEM
A TIY T ]| [ T | T §.92°
(ur To
27 hr_}
ENPTY EnNPTY i
EXPAMSION ExPamsion
e —
r--—-q_______._.-'_
AREA AREA
LES i
FIG, 1 Memory map of bottom 32K of three versions of

VIC Memory Expansion.
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| suggest you reread the section
in the guide. Be warned there is a
mistake on p82, line 6 - the words
row and column are interchanged,

Mow for the game. To their
program, we will add a bat with
which to hit the ball, controlled by
the f1 and 7 keys, a record of haw
many times the ball gets past us,
and a timer to see how long we can
survive. Enter the program listed
below and run it.

As it stands at the moment, it's a
rather hard and unsatifactory game.
To get the bat to move fast enough,
you have to peck away at the keys
like a woodpecker, but we'll do
something about that later on. First
let's have a look at some of the
different parts of the pregram.

Interest

The first bit of interest is the
TI$="'000000"" in line 20. This is
setting the WIC's built-in clock to
zero so that we can time how long
we play the game.

Lines 230 and 240 then use TI%
and extract the minutes elapsed
using MID%(TI$,3,2), which picks
out two characters of TIS starting at
the third character In. Then the
saconds are  extracted  using
RIGHTS(TI$,2) which picks out the
twao rightmost characters of TS,

This sort of technigque can be
used whenever you want to time
something. You could even use it to
turn your VIE into the most
expensive digital clock on the
market,

The next lines of interest are 140-
160. Line 140 uses the GET
statement to see which, if any, key
has been pressed. In  most
applications, the GET statement is
used in a loop which makes the
program wait until a key has been
pressed. 140 GET PS:IF P$ =
""THEM 140 is the normal form for
this.

In our case, we most definitely
don't want the program to wait, Try
changing line 140 to that above and
yvou will see what | mean. Line 150
checks to see if the f1 key has bean
pressec and, if so, moves the batup
the screer Line 160 does likewise
for the f7 key and mowves the bat
down, PY being the variable which
determines the bat position.

You could use any keys you
wished. You would just have to
change the 133 and 136 CHR$
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values. “oi instance, if vou wanted
to use U for up and D for down, the
values would be B85 and 68
respectively. (Appendix J in your

guida has the values for all the keys),

Alternatively you could use a
statemnent such as IF P$ = “U"
THEN... This has the same effect.

Checks

Line 170 checks to see if the bat
has hit the ball (97 is the CHRS code
for the bat). If it has hit, it reverses
the ball's direction, makes the
appropriate noise and goes back to
line 60 to work out the ball's new
position without putting the ball on
the screen.

NMow to deal with that
“woodpecker”  problem. The
easiest way is to change the two
control keys to N and Y. Then
change lines 150 and 160 to start IF
PEEK {37153) = 239 THEN... and IF
PEEK (37153] = 247. Now you
don't have to peek at the keys but
simply hold down the desired key.

This effect occurs because we are
taking advantage of the VIC's polled

SRR

. BEY

keyboard (that's another article in
itself).

Make these changes and run the
program. The game is far more
playable, isn't it?

However, there is still one
problem to sort out. You should
have noticed thatwhen you finished
the game, it came up with the
normal  questicn, “"ANOTHER

ot e D D C D DI

T RIS SO I S L e B R

GAME" and then a whole lot of Ns
and Ys.
Key

The key to what is going on here
ligs in the fact there are sxactly 10
Ns and Ys. This is because the VIC
has a keyboard buffer which stores
the keys as they are pressed and

Continued page 38

Program Ilstmg

PRINT"(CLEAR)"

P{JKE 36879, 105:POK E3GETE, 15: TIS

= 000000

X=1¥m10:DX=1:DY = 1:PY =10
POKE {7680 + X + 22"Y}.B1

FORT = 1TOT0:NEXT

POKE(7680 + X + 22"Y ), 32:POKE(TE80

+ 21 4+ 2*P¥),32

X=X+DX

IFX = 0THENDX = -DX:POKE3G375,220
IFX 1 THENGOSUB200
¥=Y+DY

IFY = 0ORY = Z3THENDY =
36876230

POKE3GETS,0
GETPS
IFPS = CHRS(133} THENPY = PY-1:
IFPYDTHENPY =0
IFP$ = CHR$(136] THENPY =PY + 1 :
IFPY2ZITHENPY = 22

-DY:POKE

ZE3 Z8gz 2oa8 Bz

g

FOKE (7680 +21 + 22°PY),97

IFPEEKITEB0 + X + 22°Y) = 97 THENDX

=-DC:DY = -DY:POKE3GETE, 180:

GOTO6R0

180 GOTO40

200 C=C+1

210 Y =INTIRND(1)"23):X = 1:IFC
THENPY = 10:RETURN

20 POKE3IGET,ZT:PRINT(CLEAR,

DOWN, 3RIGHTIGAME OVER"

PRINT' ¥OU SURVIVED FOR

WD TIS, 3,21

PRINT"MINUTES & *'; RIGHTS (T3,

2% SECONDS™

INPUT"ANOTHER GAME";R%

IFLEFT $ (R&. 7} ="¥" THENC =0:

GOTO0

PRINTGOODEBYE FOR MOW™:END

READY

ITEI

=20
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The Portable
Business Computer

This includes double density!

CONTACT YOUR LOCAL DEALER NOW!

Diractor.

Director.

$3815.00

iriu

hystems

3¢

OSBORNE 1

2 Manukau Rd Epsom Auckland
Phone (09) 544-415, 504-788
Visit our showroom.

AUTHORISED NEW ZEALAND DISTRIBUTOR

Directors.

OSBORNE DEALERS

COMPUTER WORLD LTD: Cnr Loma & Vicloria Sts, Auckiand.
Ph31-394. PO Box 857, Ms Gai Righini, Manager.

FINANCIAL SYSTEMS LTD: 161-163 Jervois Rd, Heme Bay,
Auckland, Ph 785-088 or TB9-089 (Specialists in financial
modelling). PO Box 48-068, Herme Bay. Or Mika Snowden,

MACHINEHEAD COMPUTER CO: 2 Mameon St, Auckiand.

Ph 771-566. PO Box 47-053. Mr Warren Wilson, Dwector,
TECHNOLOGY RESOURCES LTD: B Thackeray 51,

Hamiton. Ph 393-801. POBax 4083, Mr Wally Mckenzie,

WAIKATO COMPUTER CENTRE LTD: € Princes 51, Hamdton.
Ph383-416. PO Box 1084, Mr Bab Dean, Dvector.
THE COMPUTER SUITE LTD: 84 Eruera St, Rotorua, Ph 487-507.
PO Box 1858, Mr Steve Peacocke, Director
LAKELAMND TV & STEREO: 43 Horomatangi 5t, Taupo. Ph 88-B8E.
Harry Leusink, Direcior.
TIMMS® BUSINESS EQUIPMENT LTD: Tennyson 51, Napier.
Ph 54-250, PO Box 308, Mr Neville Bannister , Sales Exec.
COMPUSALES SOFTWARE & HARDWARE LTD: 75 Ghuznee St,
Wealinglon. Ph 728-658, PO Box 11-819,
Mr Warren Cardng, Director
EINSTEIN SCIENTIFIC LTD: 177 Willis St, Welinglon.
Ph B51-055. PO Box 27-138, Mr Raju Badian|, Manager.
SMALL BUSINESS SOFTWARE LTD: 2nd Floor IBIS House,
Ph 64-817. 183 Harelord Street, Christehurch. PO Box 1013,
Mr Bruce Foulds, :
ECLIPSE RADIO & COMPUTERS LTD: 1:34-136 Stuart 51, Dunadin.
Ph 778-102. PO Box 5270, Mr Bruce NcMillan, Manager.
LEADING EDGE COMPUTERS LTD: South City Mall, Dunedin.
Ph 55-288.P0 Box 2280, Mr George Orr & Mrs Elaine O,

PO Box B2, Mr

Diroctor.

WE————————
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Panasonic

FUNCTIONAL SPECIFICATIONS

® Microprocessor
Modal: MM1800 {equivalent to BBOZ)
Clock fraquency; 880KHz
System Feset Function
® Memory
AOM:; BK Byles
RAM: 16K Bytes
Video AAM: 1K Bytes

& Kayboard

Systemn: Software scanning

Keys: 5-shift key mode with 45 keys, SHIFT key and CTAL key
# Display Interface

Screen size: 24 lines x 32 characters

Panasonic.

just slightly ahead of our time

Characters: 64 characters with 8x 7 dot matrix
&4 semi-graphic characters with 8 8 dot matriy
Characters & symbaols specified by user: 32 characlers with
Bx8 dot matrix
Attribute: Inverted dizplay function
Composite video signal: with 75 ohms, 1V p-p or with
RF flip-flop convertar
& Casseile Interiace
System: FSK system 1,200Hz (apace), 2 400Hz (mark)
Baud rate: 600 Bauds
& AC Adaplor
Input Voltage: AC 110V, 120V or 220V =100, 5080Hz
Cutpul Voltage: DC 17V, 7.8Y and =8V
Power Consumplion: 12.5W
& AF Modulator

THE MIGROCOMPUTER
ELECTRONIG GOMPANY LTD

ASSOCIATION WITH FISHER & PAYREL L

27 GREAT SOUTH ROAD, NEWMARKET,
P.O. BOX 9224, AUCKLAND 1, NEW ZEALAN
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Living with
accidents
By GORDON FINDLAY

In my job, and because com-
puting has become my main in-
terest outside work as well, | see a
lot of software. Much of it is
pretty hard to work with.

This includes a lot of commer-
cial software — it is hard to love a
system in which an accidental
press of a particular key can
destroy all of the last two hours’
work. Yet this is just what hap-
pens with Apple Logo — hit
RESET (which is right next door to
RETURN, for heaven's sake) and
you are completely sunk.

And what about the programs
which die when you make a little
typing error?

A little programming can get
around these problems.

Here are some techniques for
making your programs easier to
work with, The main thing is to
make input as painless as possi-
ble. This usually means avoiding
the INPUT statement, which is far
too inflexible for most purposes.

This first routine is pretty ob-
vious — it simply scans the
keyboard until a key is pressed,
then returns to where it was call-
ed, with ZX$% containing the key
pressed:

10010 ZXS$=INKEY3: IF ZX$=""
“THEN 10010 ELSE RETURN

i

Motice there is nothing at all bet-
ween the two quote marks — we
are comparing ZX$% to the null
string, not a blank,

Input given by the user of a pro-
gram should always be checked.
A program will usually crash if a
string is given rather than a
number. Using the INPUT state-
ment isn't all that helpful — hereis
a subroutine you can use to input
one key, which must be a digit. If
a letter or other character is hit, it
is ignored. The thzory here is that
most typing errors occur by hitting
keys near the correct one; and let-
ters are often typed accidently in
numerical input,

10020 ZX$=INKEYS: IF (ZX%
"0} OR (ZX§» 8"} THEN
10020 ELSE ZX=VAL (ZX%):
RETURN

In this case, the digit is returned
as the variable ZX, and as the
string Z2X5.

MNow we can elsborate this idea
into the following subroutine,
which inputs a number which it
returns as ZZ. This can be used as
a subroutine: instead of using
INPUT AS, use GOSUB 10030:
AS = 77.

In this subroutine, only digits,
the decimal point, and the ENTER
lor NEW LINE) key are acted on —
everything else is regarded as a
typing error, and ignored.

10030 CR$=CHR5(13)

10040 ZZ25="""

10050 ZX$=INKEY$:IF ZX$="" "
THEN 10050 ELSE IF ZX$=CR$%
THEN ZZ=VAL (ZZ%): RETURN

10060 IF (ZX$»"'9"") OR (ZX$ «
“M 0RO (ZX$="'/")THEN

e fad & e

10050 ELSE ZZ$5=2754+7ZX%:
PRINTZX$;:GOTO 10050.

This subroutine works by filter-
ing out all the unwanted
characters, and jumping the rest
together into a string. The VAL
function of Level Il BASIC func-
tions quite happily for strings, in-
cluding decimal points — a point
{pardon the pun) which not all the
books seem to be clear on.

Of course, this only accom-
modates positive input. The next
subroutine accepts a negative
sign as first character, allowing
negative values input. Again, the
subroutine returns ZZ:

10030 CR$=CHR%(13)

10040 ZZ4=""""'

10045 ZX$=INKEY$:IF
ZX$=""""THEN 10045 ELSE IF
ZX$=""—""THEN
ZZ75=""=""PRINTZX%;:GOTO
10051 ELSE GOTO 10051

10050 LZXS=INKEY$: IF
ZX5=""""THEN 10050

10051 IF ZX$=CR$ THEN
ZZ=VAL (ZZ%):RETURN

10060 IF (ZX$»"9”) OR
(ZX$«""."") OR (ZX$=""/"")THEN
10050 ELSE
ZZ5=775+ZX5 PRINTZXS;:
GOTO 10050

This looks clumsy, but isn't
really — it can keep up with fairly
fast typing. Don't use it in your
new word processor though.

Tricks such as this have other
applications too. The clumsy user
who hits shift-backspace will be
surprised to find all he has typed
disappear.A simple problem —
use a routine like those outlined ta
filter out the keys which are not to
be acted on.

| Specal insednce o8

For orders or more

infermation, phona or write o

THE GADGETS COMPANY
P.O. Box 52-081, Auckland.
Phone (09) 862-260
(SOLE N2 AGENTS) DEALERA ENOURIES WELCOME

YES, YOU CAN AFFORD A PRINTER! [

NOW AVAILABLE IN N.Z. — THE AMBER 2400 DOT MATRIX PRINTER
& Setial ang Parallal inputl @ Full grapfics capabilily — each dot inglvidually programmable @
Convantional 25 pin “0° typs plug & 24 column print on plain paper & Low cost papar (G101
ralis anly 70 conla each) & This is nol o thérmal o spark discharge 1yRe prinber,
"

PRINTER
$395.00
NOW AVAILABLE

VIC 20 INTERFACE

$95.00

[ ALSD AVAILABLE FROM K'AD VIDED & COMPUTERS, 65 PITT ST, AUCKLAND 1. PHONE (09) 399-655. |

. e U1
e L LT
o HRE IR R

LAREE = PRINT

aveen =4 00

27



TRS80/SYSTEM 80

O e o R 00 MR

Another help to the user is to
force correct input by giving the
proper format on the screen, and
ignoring anything that doesn‘t fit.
As an example, here is a
subroutine to inpute a date,

The “format: . feFod s
displayed, and as characters are
input, they fill up the spaces. The
day, and month, figures are
checked for reasonableness as
soon as they are complete. The
disadvantage — single d:g:t days
and months must be given a
leading zero. It isn't a lot more
work to program around this: Yyou
need only check for a carriage
return, or arrow key or whatever
yau choose to trigger a move to
the next field.

10 SCBN =
happens.

20 CLS

30 FMTs="" e

40 GOsSUB 1D{}Dﬂ

50 END

89997 '

9998 ' date input subroutine.

9999

128 " where it all

28

10000 PRINT @ SCRN,
FMT$::PRINT@SCRN, "
print format and go back to
beginning of it.
10002 ZI%="""":GOSUB
10030:DAY = VALIZZS)
10004 IF (DAY » 0) AND (DAY «
32) THEN GOTO 10008 ' skip er-
ror message.
10006 PRINT @ SCRN+64,' ER-
ROR: incorrect day. Press any key
to continue.’’: GOSUB 10040:
PRINT @ SCRN+64,
CHR$(31};:GOTO 10000
10008 PRINT @ SCR+3," "";
move to month fisld
10010 ZZ5="""":GOSUB
10030:MTH = VAL(ZZS$)
10012 IF (MTH = 1) AND (MTH =
13) THEN GOTO 10016 ' skip
error
10014 PRINT @ SCRN+64, “ER-
ROR: incorrect month. Press any
key to continue.’”’: GOSUB
10040: PRINT @ SCRN+64,
CHR$(31);:GOTC 10008
10016 PRINT @ SCRN+6,
rreZ2s="" ":GOSUB 10030
10018 RETURN ' to main program
calling 10000

D D B e G o T Qe 0 e 0 D DD e DT R D D e e

10018 ' next subroutine sets one
digit {only!) and adds to ZZ$%

10020 ZX$=INKEY$: IF (ZX$ «
“0") OR (ZX$» ") THEN
10020 ELSE

ZZ25=Z22%+7ZX5:RETURN
10029 * this subroutine sets twa

digits, echos them.

10030 FOR I1=1 TO 2:GOSUB
10020:
PRINTZX$;:NEXT:RETURN
10040 IF INKEY$= * " THEN

10040 ELSE RETURN : pause until
key pressed.

Of course, if you want to pro-
cess or store the date, you need to
pick up the day, month and year
as they are input.

This sounds a lot of trouble, and
not very interesting. But 7t isn't
really, and the results are wall
worthwhile. Besides, you need
only write the code once to have it
for use in any number of
programs.

This little demonstration looks
fairly good — and it will look even
better when you add a flashing
cursor to it

COMPUTERS

are really

nice to kids!

) (they Ilke adults too!)

“At the Computer Centre, you will find the best range of
easy-to-use home computers in Christchurch. Our friendly
knowledgeable staff can help you decide which computer

best suits your needs. And after you have bought your
computer we are only a phone call away, if you have any
problems. You can buy a full colour home computer from

us for less than $1000, and we
stock o wide range of programs

priced from $15. Computer
Centre — for the
best in home computers.

‘CENTFIE oD

cnr COLOMBO & ST ASAPH Streets

Christchurch NZ

Ph793-428
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book a
good buy

“Your Timex Sinclair 1000 And
ZX81,"

Pubfished by Sybex Publications,
Author, Douglas Hergart. Price
$12.50. Reviewed by Tory Lewis.

At first glance this book looks
like a rewrite of the ZX81 manual.
Further inspection reveals that it is
a lot more. Used in conjunction
with the ZX81 manual it would be
a vary good guide to the beginner
on the Timex 1000 or Sinclair
ZX81,

There are five chapters and two
appendices. Chapter one, “‘The
Cast of Characters,” goes
through the initial setting up of the
machine and what each part does
and what your role is.

Chapter two, “The First Act:
Enter Your Program,’" deals with
the computer keyboard and the
BASIC language used.

Chapter three, *The Plot
Thickens: A Shert, Graphic,
Course in BASIC,” looks at the
graphics capabilities of the Timex
1000 and the commands needed
to use them.

Chapter four, ‘‘Take Five:
MNumbers on Your Computer,’
explaing how the ZX81 or Timex
1000 can be used as a calculator
and how to generate bar graphs.

Chapter five, “Words, Words,

Words:  Strings and  String
Functions on Your Computer,”
completes the book by explaining
the use of strings and how you
can “slice’” them.
Programs are used throughout the
book to illustrate what is being
covered in each chapter.
Appendix A gives a list of the
BASIC vocabulary and what each
word means,

Appedix B gives a list of error
codes used by the Timex 1000
and Sinclair ZX81,

Most programs in the book will
run on the Sinclair ZX81 but since
the Timex 1000 has 2K of
memory instead of the IK of its
English counterparts, there are
some programs that require 2K.

In summary, in conjunction with
the Sinclair manual this book

could be wvery useful to the
beginner as it covers some areas
that the manual overlooked. Value
for money it has to be a good buy.

Useful
Pascal
work

“From BASIC to Pascal”® by
Ronald W. Anderson. Published
by TAB Books inc. 310 Pages,
£21.95. Reviewed by Gerrit
Bakiman.

If you are an experienced BASIC
programmer who needs to be
convinced that there is something
in the structured beast, Pascal,
then this book may be what you
are looking for. By no means is it a
beginners guide to Pascal. If offers
a solid introduction which
assumes a sophisticated
comprehension of programming
jargon and makes little concession
to the novice.

Notions such as the distinction
between walue and wvariable
paramelers grg not explained In a
simple way, utiising examples
and diagrams — itis explained in a
textual fashion that would leave
the novice stranded.

The book provides a very good
comparative study between the
two languages by programs
presented in BASIC then Pascal,
with  explanations of their
differences. The old much used

R

recursion example of ‘'Factorials”™
is presented as is a non-recursive
version of the same exercise.
While interesting, this is the only
example of recursion cited and
once more fails to satisfy the need
for more appropriate examples of
this difficult concept. This is
particularly true of the
experienced BASIC programmer
who has developed a mental
attitude to non-recursive solution
of problems which make recursion
approaches difficult to grasp.

The most attractive featura of

Continued page 35

Interested in leaving this world? ‘<
try Dungeons & Dragons
Traveller

Tunnels & Trolls
Chivalry & Sorcery
Thivvers Werldd
Arduin Grimoire
& many maorne

Cne of these role playing systems

st b the ki Sor wou,
N

o Do, Chastoinnsh phoos 202 ms
-

Sencl SOALE. for o booklist
We can help you!

e P Tonsd SE G o o B

Distributors far:-

BASIC PROG
MI

Cryer and Cryer $20.30

booksallers.

WHITEHALL BOOKS LIMITED

OMPUTER

Prentice-Hall (UK) publication

This book is appearing in conjunction with the N.Z.T.V. ten-part

series ‘THE COMPUTER PROGRAMME'
(Wednesday) just before the 6.30 news.

Available from this magazine, computer stores and

G ON THE BBC

starting 2nd March,
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PIPS Ill update — memory file pages

By Peter Hyde

Over the past few months, a
number of SORD M23 users have
bought and are using PIPS-Ill, the
latest release of SORD's Personal
Information Processing System. In
that time some discoveries have
been made which will make the
use of PIPS-ll easier, and increase
the power of the system.

The first of these discoveries
relates to getting the full use of
the 128K of memory available in
the M23. When PIPS-Ill is loaded,
most of this is occupied by the
PIPS program itself and the
memory work areas of PIPS which
yvou know as the Master Buffer,
Sub Buffer and Figure Buffer.

The disk drives provide the
permanent storage areas kKnown
as the Master File and Sub File.
However, there is a temporary
storage area known as the
Memaory File, which can hold threa
PIPS-|ll pages. This large storage
area in memory is useful when
you want to work with several
pages of data without having to
access the disk.

Transfer of the contents of
these pages to and from the
Master Buffer is almost
instantaneous. Thus you can save
a second or two by saving pages
in the Memary File instead of the
Master File or Sub File.

Note: Because the pages are
stored in Memory, their contents
will be lost if you turn off the
power. If you exit from FIPS, and
then re-enter without first
powering off, the memory pages
llike the Master Buffer) will be
intact, except for the first one.

Now let's® find out how to
reference the three extra pages.
This is by means of the P (Put) and
G (Get] commands wused for
saving and retrieving pages on
disk.

Just as the statement: P:1
saves the Master Buffer content in
Master File page ons, so: P;C1
savas the Mastar Buffer in the first
Memaory File. The codes C2 and
C3 refer to the other two pages
available.

To retrieve the second page
enter: G;C2 and press RETURN.
Whatever is in that page will
instantly appear in the Master
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Buffer on the display screan.

These memory pages cannot be
referenced by PIPS-ll commands
such as SORT, CS (Conditional
Search), CAL (Calculate), L (List
to Printer) or UPD (Update). These
commands, and a few others,
allow you to specify a range of
pages on which the command will
operate (e.g. L:51,8 prints Sub-
Files one to eight Inclusive).
However, you cannot specify
SORT:C3:.  LorCS:C1:2. =L

The reason for this is that some
of these commands actually use
one or more of the Memory File
pages for their own operations.
For example, CS, UPD and CA use
the first few lines of C1 for storing
the search conditions. SORT
sometimes uses C2. And C3 will
contain any automatic program
you are executing (or have
recently finished executing).

This imposes a limitation on
your use of the Memory File. Treat
the pages as a purely temporary
storage area (like the Sub-Buffer)
and save tham on disk before yvou
execute a command which may
use them. Above all, DON'T use
C3 in an automatic program!
NOTE TO PIPS-Il USERS: Yes, you
have Memory File pages as well —
7 of them! They are accessed by
the commands, “PCF" and
“GCF*, and do not require ‘'C"
prefixes on the page number, e.q.
PCF;6.

Mow that you have discovered
the memory Files, there is one
immediate application for them.

Many users nave asked: “'ls it
possible to have PIPS remember
my commands as | type them in so
that | do not have to re-type tham

when creating an automatic
program?”
Short answer: Yes. Memory

page C3 can be used to log all
your commands as you type
them. You can then edit them
(using the ED command) and
finally register your new
Automatic Program.

Use the following command

sequence;

0: TITLE This ereates a blank
page in the Master
Buffer, with a title
of your choice.

<ESC=> Press<ESC>key to

end the (4]
command.

Pc3 Save the blank
page in C3.

SET;

LOG=0N Activate logging of
your commands.

Issue any

commands

you wish to

use in your

programs, All commands are

testing them rememberead.

as you go

SET;

LOG=0FF De-activate
logging.

G;C3 Get the list of
commands.

ED Edit your program.
Femember to put
STOP on the end,
and ensure Yyou
delete any mistakes
you made in
keying.

AS;R;page  Register your new

number program,

PIPS-lIl is designed as a full

syslem to give you the meoans to
do all nermal business tasks as
easily as possible. Automatic
Programs extend the power of
FIPS so that you can automate the
jobs that you do. Howaever, soma
task may be too complex for PIPS-
Il to handle easily, or they may
have requirements for speed or
communications  which  PIPS
cannot handle by itself.

A special version of Basic called
DBASIC-ll has been created to
get over this obstacle. With
DBASIC-I (the D' stands for
“Docking’’) you can write
programs in normal BASIC which
process the data in PIPS pages in
any manner you choose.

Furthermore, you can compile
your DBASIC program, store it on
the PIPS program disk, and call it
up from within PIPS-lll using the
command: DK#PROG  where
PROG is the name of your
program. |

Thus you can write your own
custom routines to do such jobs
as communications and data
conversion to/from PIPS-III pages.
Anything you can do in SORD
BASIC can now be done from
within PIPS-IIl itself. I
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Getting
loops
straight

Basic BASIC 6

By GORDON FINDLAY

Continuing a series on BASIC
for complete beginners.

Loops are so common in
programming that almost all
programming languages have
special statements for coding
them rapidly and easily. BASIC is
no exception, and this installment
will look at the FOR statement.

Here is a simple program with a
loop. Typa it in, remembering to
make any changes your machine
expects (putting in LET, for
example.):

10X =1

20Y=X "X

30 PRINT X; i b
40 X = X +1

50 IF X <= 20 THEN GOTO 20
60 END

Let’'s analysea it: lines 20 and 30
do the real work — between them
they calculate X * X: and print
them out, separated by spaces.
Line 10 makes this happen with X
having a value of 1 at first; lina 50
makes it happen again and again
until X becomes 20; and line 40
makes sure the wvalue of X
increases by 1 each time. Lines
10, 40, and 50 together make up
the loop.

Every loop has a “'first’” value, a
“last'’ value, and an
“increment”, or step. In our
program above, the *‘first” value
is 1, the "last" value is 20, and
the “increment’” or step is 1. Try
changing one or two of them, in
lines 10, 40 or 50.

There is a neater way: BASIC
provides the FOR statement.
tI";‘!‘-g:n::liﬁ.'r the program to look like

is:

10FORX = 1TO 20 STEP 1
200 Y= =

30 PRINT X; “* ;Y

40 NEXT X

60 END

SRR I TR IR

The FOR statement in line 10
has the first, last and stepping
values, and the NEXT X statement
shows where the loop ends.
These two act as a pair of brakes,
as it were, enclosing the lines in
the program which are repaated.

In most machines, tha STEP 1
can be left out if the stepping
value really is 1. 3o line 10 could
become:

1I0FOR X =1TO0 20

Even if this is s0, you must
include the STEP phrase if the
increase is by some other value.
Change line 10 tc read

10 FOR X = 1 TO 20 STEP 0.5

Now X is increased by 0.5 each
time round the loop, so more
values are produced.

Here is another program to try.
Work out just what is produced,
then try with a machine and see if
you were right:
10FORY = 6 TO 25 STEP 0.25
20Z=2*Y
30OW=3"Y

40 PRINT Z, W
B0 NEXT Y
60 END

There are a few things to
remember about FOR-loops to
prevent disasters. Actually, these
restrictions are true for any sort of
loop, however constructed, It is
just that they are easier to express
and more obviously dangerous in
this case.

Firstly, don"t miss out the NEXT
statament. If you do, the rest of
the program will be included in the
first interaction (first time round
the loop), and then the program is
finished.

Secondly, name the correct
variable in the NEXT statement.
Some of the better versions of
BASIC can make do without the
variable at all, but even then you
must be careful not to include the
Wwrong one.

It is often sensible to jump OUT
of a FOR-loop, but it isn‘t very
sensible to jump IN. If you do jump
in, what is the value of the looping
variable to be? Now | know it is

THE N.Z.
COMPUTER
GAMES CLUB

| -___-_-‘\

— R

CLUB MEANS YOU CAN:

before purchasing.

M.Z. at discount prices.

CALLING ALL HOME
COMPUTER and
HOME VIDEO GAMES
SYSTEM OWNERS

MEMBERSHIP OF THE N.Z. COMPUTER GAMES
1. Hire computer and video games to try in your home

2. Hire games on a weekly basis at a fraction of their cost
and exchange for different games when you wish.
3. Purchase games by mail from the largest selection in

Fill In The Form Befow For Details Of Cost, Titles Available Etc.

Post to : THE N.Z, COMPUTER GAMES CLUSB,
P.0O. Box 93, Rangiora. Phone 6200 Rangiora.

Name
Address
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CX2600 PET FOUNTAIN ORBIT comPL |
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PRO-WRITER
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YOUR COMPUTER
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C. Itoh's PRO/WRITER gives
@ high quality dot matrix
printing at low cost.

@ Features high density
proportional characters

® ideal for correspondence.
With 10, 12, {7 chars/inch
BlDdouwub 1 @underline
character & dot graphics.
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seeking -3000 char buffer
.Shuﬂ paper feed —= letiers
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Interface options For all
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and microcomputers.
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Mode 1 2= 4 O A
15"width 136-231 char/line
Mode 1l 1530

Available from:
= CED Distributors Ltd, Ph. 486-200, Auckland.
= Leading dealers throughout New Zealand
« N.Z. Distributors

55 Upper Queen Street, Newton, Auckland.
P.O. Box 68474, Auckland, New Zealand.
Telephones (08) 773-389, (09) 793-619

TWA 19988
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possible to fix things to make
jumping in work, but thers is
always a better way.

FOB-loops are often found
nested. But if they are, the inner
and outer loops must Nnever cross.
If you think about it, you should be
able to see why — after all, what
would the value of J be in line 70
in this incorrect skeleton:

10 FORJ=1TO 10
i i e
30 FORK =10 TO 20

FiA R
80 NEXT K

The program needs a value of K
in line 70, but since K depends on
J and line 65 is outside the J-loop,
K cannot have a value. This is only
one of the sort of things which
can happen with crossed loops,
and they are outlawed
completely.

One sure way to prevent nested
FOR-loops from crossing is to ba
sure the NEXT statements come
in the reverse order to their
matching FORS.

Hare is an example of a program
with correctly nested loops — all it
does iz prints out ‘the
multiplication tables:

10 FORI=1TO 10
20FORJ =1TO 10

30 K=I"J

40 PRINT |, “x'J" ="K
50 NEXT J

60 MEXT |

70 END

See how the J-loop is totally
inside the |-loop, not crossing it.
Mow a job for you: modify this
program to print a multiplication
table in the usual square form.

rom page 21
transfer time differences cited
would be far less apparent. The
lesson here is that your peripherals
and network should be on the same
speed plane. A super-fast network
running slow peripherals is wasted
money.
& Can | change the machines | use
on my network

The user's dream is a network
that any microcomputer can attach
lo. The reality is that commercial
pressures have encouraged the
manufacturers to specialise their

Continued page 35
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Equatfon:
Winning
program

“Equation” is for a Sinclair
ZX81 with 16K RAM. and unex-
panded ROM.

This is the winning program in
*“*Bits & Bytes’* competition No. 1.
it is by Wayne Dobson, of Karamu
High School, Hastings, and won
him a Sinclair ZX871 supplied by
David Reid Electranics.

When “‘Equation’™ is run the
name of the program and the
writer's name are displayed. Then
the program goes into an example
showing movemeant keys, how to
play, and the point scoring. That
goes away and the computer
simply displays in the middle of
the screen, ““Push G to PLAY". If
G is not pushed then after a while
that clears and an example of the
high score being written up is
shown. Another "“Push G to
PLAY"" is displayed and if G is not
pushed then the cycle staris
again.

Mote, howevar, that if there is a
high score it is displayed (just
before the program’s name) with
the highest scorer and the holder’'s
age.

If G is pushed then the screen
clears and you are asked to push
aither - N for novice, | for
Intermediate, or E for expert.
Novice has a fixed height for the
equations to come from and a
slightly longer time to answer the
question (lines 2130 to 2140). In
intermediate, the equations can
come from 4 different heights (line
3009} and the player has a shortar
period to answer the equation. In
expert, the player has a very short
time to answer the equation and it
can come from eight different
heights. To stop people from
working out a system the answer

ship (your ship which s
controllable) comes from differant
places.

The game section — when playing
the game the question will appear
{addition or subtraction) and top.
The player must then hold down

R

the key (0 to 9 which answers
the question until the scores at the
top change and the answer is
written up where it is to be
displayed. Then the question
starts moving énd the player by
moving the answer ship (an A at
the bottom of the screen) using
keys 5 (1 TO THE LEFT), 8 (1 TO
THE RIGHT) ard 9 {2 TO THE
RIGHT) must pesition himself or
herself ahead of the question and
by using key O {zero] must release
the answer from the ship in time
for it to move up the screen and
connect (if possible) to the end of
the question (scoring shows
points and misses).

Five misses is the end of the
game and the highest scorer is
allowed to put your name and age
up.-

M.B. failure to answer the
equation correction or push
answer up at ship results a miss
also keys must be securely held
down, not just taped.

Wayne has suggested the
following amendments to his
entry:

Add —
5003 FRINT AT 0,21:CATO 21"
S005 PRINT AT 0,21:C:ATO, 21" ™
Change lines —
2167 TD 2169 and raplace 2167 with the
ariginal 2169
3167 TO 31868 and replace 3167 with the
original 3169
4167 TO 4169 and replace 4167 with the
orniginal 41639

The program

1 & 10 Copyright, name and writers name,
date prog was writtan.

30 sets high-scone 1o 2ero. g
40 checks to see if thara is a high score, il
not jump to lina 160.

42 1o 150 Displays high score, high scores
holder, holdars age. y
160 to 290 Displays Prog's nama, wriler
and month & year written.

300 to 960 Draws a mock screen and
game as in the pictures of 8 novice gama.
970 1o 1020 asks if you want to play.
1030 1o 1300 shows you what to do if you
get the high score.

1310 1o 1340 asks if you want to play.
1350 Loops back to 40.

1400 to 1630 asks you to choosa a elass
(N, I, or E). B

2000 ta 2480 is the rovice section.
3000 1o 3460 is the intermediate séction.
4000 to 4460 is the expert section.
5000 to 5160 is for 8 high score 1o be

wiritten up.

Variables
A B3 as a decimal number
B Score
C Hi-Score
E Score this um
F Height of eguation
G Used to play Gamao

H Column of answer ship
| & J Used for loops

K To gwe a numbor
equation is + or —

L High score holders age
M First factor of equation

M Second factor of equation

QO Sum ol equation

0 Number of misses

T Movement of equation in exampla
£ Movement of answar in example
A% 31 (1 linel of spaces

B Used for answer to gquation

C% Hi Score holders name
D% "4 4+5=""Tor axalnple
ES Mumbers for “A"
axampla

F$ Numbar 9 for example

deciding if the

movamant in

Difficult fines to read

2450 print a1 8,0; A%: at 18.H, * " —
sSpace.

2460 go to 2005,

3450 print at B,0; A$: st 1B H: * "
space.

3460 go 10 3005,

4450 print ot B,0; A% at, H; ™ ™
$pace.

4460 go to 4005,

1460 lat Q=0.

(g
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nuzntxr HT=F=1 AMD M=l+d THEN LE

=E#%

390 IF HT=F=31 RMD HsZ+2 THEW LE
ExE+3

21entzr MTaF-1 AMD H=I+2 THENW LE

T E=

DALD IF WTaF-L1 RNHD H=Z THEN LET

E=Esl

4@V IF HT«F=1 AND Hi=Z=-E THEH L

ET Wsdsl

S430 IF HT =F =1 AND Hr=Z+8 THEM L

ET w=04%

J443 LET B-BiE

|
SAA PRIMT 1. 18:E;BT O, 610
Jddd IF BYC THEH LET G=1
3445 IF B)». THEH LET C=0
SaLE 2o Baywld THEM ﬂ-ﬂ"l"ﬂ Eooe
F4ALTF. FRINT HI H E"
SAED THEMT HT TR AT 18LH

JdigaE COTO J-BG'E
A0PN FEM R iEMPEATs&s
d30%F LET "Eaid
4308 FRINT AT S8 A AR ALIAN AH
rTASTAEIAS i
t3AY FRIMT AT 1.27.'" ".AT 1@.H;
4@@89 LET P=IHNT (RNC-8)+3
ADAT LET FE=IHT iRMHC®I)

=T IRMDa1a0

[ &1

Eh BT 0w
ARG Os=10 THEW QOTD

L =
ADEE IF 'II-.IEN LET Q=sM=HN
dB87E IF Ci{=@ THEH CO0TO 4

490a LET H=INT iRNCEdsl+1&

4983 FEIWT AT 18.Hi A"

Aipn LET =

iiia IF uZu THEH PRINT AT F.ZiN;

2 .=21;C; F!'I' 5] '-'-!1-'
4170 IF @x=5 THEH GOTO S008
T HEN GOTO £420
Li®t PRIMT AT 1,.27.R

FOoR Z=1_T 7
:%gg _1F ﬁ-.ﬂ "I'HEN PRINT AT F,Z;"

e < har
LhLm IF -1 *HEH PRINT AT F,Z,"

1250 F:;EIHE.ETTH:M FEINT AT 12,8
AFTE HEXT &

420D LET On@+i

4200 COTO 4200

L790 LET
:aﬁ

Y:B %HEN PRIMT AT F, X"
FHZ -t
;51& IF x:: _THEN PRINT AT F,Z;"

i556 Let gz
4330 zr WY 37 THEN PRINT AT HT+1

aulv PRINT HTTﬂI HiQ
SOTD

4305
S Ir - WD HeZsd THEN LE
T Ezif+B
t:gg_}: HT=F=-1 AHD M=Z+3 THEM LE
¢agn;£F HT=F-1 RAHD HeZI+2 THEON LE
4408 IFf HT=F=1 AND HzZ+l THEH LE
T E=ES
gtéglxr HT=F-1 RAND H=Z THEH LET
=
A4@D IF HT=F=1 RAHD MWisZ-3 THEN L
ET D=0l
4498 IF WMTeF-1 RMD H>=Z+8 THEM L
ET Q=2+1

P | mm———
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e P B BN AR B AL MRS LRI
Addd LET 8=

e TR 4

dad IF BiC THEN LET

4¢4E Ir @:=5 THEH GDTD Eﬂﬂﬂ
4447 PRINT AT w,:‘ 4
1550 CRIir At B B hS:mT a8.mn

olREN & i?ﬁgu HIGH SCORExss
TO 198
Sa2d CLA&
=038 IF HOT Sel
uuaﬁ FRINT AT 8.2
-
r

'U:I.B PRINT AT
HIGH SCORE*"

Gg
e RRT AT I

= UYOU HAVE THE
.= "ENTER YOUR'™
"HMAME

Rk IM-:PU-IE IEW 3,7k
a0 FPRIM "
FOR J=@ Ts =]

LU LT |
b e

APPLE

BOOKS
From page 29

the book is the depth to which
particular ''standard” program-
ming problems are developed.
One of the familiar tasks allotted
to the programming student is an
analysis of sort rates using various
methods. This text provides a
comparison program which will
appear like mana from heaventoa
student required 10 produce such
a scheme. The sorts examined are
the bubble sort, (tried and slowl),
insertion sort, insartion sort with

Gl
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A tip for Apple users

A reader, G. PORTENERS, of
Paremata, offers this hint to
Apple users

You may be courting trouble if
vou are using the RENUMBER
program of APPLE Il PLUS
SYSTEM MASTER (DOS wversion
3.3 08/25/80). Try the following
listing:

10 a=A"20
20 R=B*20
30 END

Renumbering this by command &
F="5resultsin:
5Q=A"15
15R=8*15
25 END

The factor 20 in lines 10 and 20
assumes the wvalue of the
renumbered line 20. If, howeaver,
you write the expressions with the
numerical factor first, i.e. Q=20"A
and R=20"B, all is well. | had this
trouble in a program which used 240
HPLOT N, SIN(A) *80 + 79. 'Dn
renumbering the ﬂl‘1gll‘lﬂ| line

changed to 100 and so did factor 80
1o produce SIN(A}*100. | have now
changed the expression 1o
80*SIN(A) and have had no further
tmublﬂ._

e —
From page 32

networks. Having hooked you they
have you, Having said that, there is
an cscope. Meost machines wn be
made to converse with limited
flexibility through serial ports (this is
fine for occasional data transfer but
limited in every other way). The
light is that there are a few networks
coming in to production which
allow far greater flexibility, and this
may be a significant purchasing
factor. One networs manufacturer,
Omninet, was predicting a network
capable of linking 23 different sorts
of machine. There are limitations
still in such an arrangement though.
¢ Next month, Nick Smythe will
look at networks which are
availabla in New Zealand.

e i e A e R
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binary search procedure, shell-
metzner sort procedure and the
quicksort procedure. The second
point about these programs is that
they are written so that the reader
can utilise them as procedures in
their own programs.

There ara a number of other
programs which may also be of
use to a new Pascal programmer
who has as yet not built up a
library of routines which might be
needed. Linked list procedures, a
label print routine, character
conversion routines, a simple data
base with editing procedures, and
even a pseudo-random number
generator.

As a collector of esoteric
routines that everyone writes as
an exercise at one time or another
| found the book immediately
interesting, but, and there is
almost alway a but .

The layout of the text which is
blocky and unattractive, the lack
of space and diagrams
combined with t1he newsprint/
paperback quality of the materials
used makes the book initially
geem less than it actually is.

In summary, it is a book which
does not patronise the reader and
expects that the reader has a
modicum of experience in
programming and has probably
undergone a series of formal
programming exercises in BASIC.
It presents a library of common
procedures that can be
incorporated into any
programming work without undue
modification. Its presentation is
not attractive but this is
misleading. Perhaps the final point
| can make is that | am pleased to
have a copy — it will be usefull

Sinclair
ZR84

write
or call

OUR COMMITMENT
to help you before and after the sale

We stock

#* lots of software

* some incredible books

* computers you can afford
* we give advice free

Ashford TV Rentals Ltd

166 KEPA ROAD, ORAKE! AUCKLAND. BOX 6870

PHONES 583-570, 583-283.

Commodore
VIC 20
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e-me’
monitors, printers, disk drives
“2%-80 e 20 *Hewlati Packard
*Atari *System BO *BBEC MICRO

= Osborna « Epson HX-20

We logk forward to your visit, Write ‘or Msi Orders.
Credit Cargs Accepted

EINSTEIN SCIENTIFIC LIMITED

1?? wnl:s Streel. Wellington
PO am 27138 _Ph 851.055 T, N23380

L AT B LT e

NZ's Widest Selection of Personal C:omputers

L)

*TRS80 Color Computer &

5216
s410

* WordStar
* DataStar

$595  * SpelStar $322 * MaiMerge
5440  * CalcStar 5380 * ReportStar

IBM PC AND APPLE FORMATS AVAILABLE

Micrafge International (MZ) Lid
P.O. Box 13-054
353-357 Hereford St,
Christchurch, Phone B81-108

A‘!F-‘re-é“( mu@mpro)ﬂmﬂ:;ﬂ*

Zilog

N.Z. Agents for ISE/PACTEL's MDBSII Data Base Management Systam
Network -pid.lllu - EI:EIH'EI' — E‘I‘HEHHET - I.LTMT CFJHE'

s
e R e s

Iﬂhnstchurch
P.0. Box 25-091 -

KAYPRO Il Portable Computer
COLOMBIA MPC 16 Bit Computer
Sole South Island distributors

—_ e

P.O. Box 1021 Christchurch
Phone 794-820

FOR THE LATEST IN MICROCOMPUTERS

COMMODORE 64 & VIC20
ATARI Iéar Et;r B
SINCLAIR Trade-ins

EARN 14%:% INTEREST WHILE YOU SAVE

149 HEREFORD STREET, CHRISTCHURCH PHONE 797-273
(Opp. Reserve Bank)

P —

W

JAMES ELECTRONICS LTD
POLLEN BT
BOX 527
THAMES
Ph, B5-893

Games tape 1, (naeds B axp)
Snake-Maths Game-Ball in Bucket
Garms 1ape 2, ino exp rega)

Formala 1 - Concentration:Line Gaime
5156 each ptp 51

Ao available for VIC20 Payroll and
Cashbook programs, Write Tor details.

COMPUTASHOP
COMPUTASHOP
COMPUTASHOP

Computashop is a low-
cost way of reaching BITS &
BYTES readers.

You can save up to 55 per
cent on usual advertising
rates.

Remember every BITS &
BYTES reader is interested
in computers le. a
guaranteed audience for
your computer business or
product.

Computashop,
BITS & BYTES,
Box B27,
Christchurch.

Please suppor
BITS & BYTE
rtisers

ad
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has Speed

By Pip Forer

Straining the deadlines and the
editors’ nerves to the limits just to
get a glimpse of the first
“Computer Programme’’ before
this draft article gets sent off. It
seems that the BBC and IBM have
at least one thing in common
fapart from each having three
initials). That common thread is
the realisation that the greatest
barrier to computer adoption is the
newcomer's nervousness in the
face of technology. Charlie
Chaplin and a red rose and Chris
Serle’s matter-of-fact probings
provide the same ingredient:
reassurance. Whether you prefer
the slick symbols of one or the
personal approach of the otheris a
matter of personal taste.

IBM also come into this column
because this month we look
hriafly at the basic model D Beeb
and ask just how good it is in its
native tongue, BASIC. There are
two approaches we could take
here. One is to catlogue the merits
and problems of BBC BASIC. The
other is to benchmark the BBC
computer against various other
machines.

In general, BEC BASIC has been
wall received. Although its unique
features will not transfer to other
machines the combination of
procedures, in-built assembler
routines and powerful commands
for handling Input/Output rather
make up for that. VDU, OSWRCH
and FX not only let you do things
well within a BASIC program but
make conversation with other
machines that much easier.

BBC BASIC has been well
covered in reviews elsewhere so,
for the maoment, further
discussion of that aspect is put
aside. Instead we will return to
benchmarks and lindirectly} IBM.
What is a benchmark? It is a
timed series of operations on a
computer, usually used to
compare the processing power of
one machine against another. The
task defined within the
benchmark forms the basis of

comparison. That task can be very
simple (and pretty stupid). A
common first benchmark is to run
a null leop, i.e.

10 forl = 1 10 1000
20 next |

For clarity you usually insert a
print statement at the top (Ready,
Steady, Go) and another at the
end announcing the programme
has finished. Then if you have a
stopwatch you settle back and
time the task. Of course, if you
have a BBC you us the TIME
command to do this for you. The
command

5TIME=0

sets the clock counter to zero
and

100 X =TIME:PRINT “'BENCHMARKED
TIME™; X/100;"* SECCNDS™"

prints out the final lapsed time
for tha tast

There are a faw things to say
about benchmarks. Firstly it is
normal to run several on a single
machine. This is because certain
machines do some operations
more quickly than others. A
second test might be to add

15 GOSUE 1000
1000 RETURN

just to see how fast subroutine
calls work. A machine fast at null
loops may be slow at subroutine
calls (and one fast at both may be

slow with realy important
instructions). The benchmarks
usually therefore seek to test

different aspects of a computer;
setting variable values,
partitioning string variables, doing
trigonometric functions, deing
normal maths cperations. A
favourite is to find the prime
numbers between 1 and 1000.
Since disk drive access time is
frequently a large part of running
time many benchmarks also
involve disk access time by
reading and writing randomly
generated values to disk files.
Different publications publish
and use different benchmarks in
their evaluative reviews. Three |
know of are those from
*“Mustralian Personal Computer,”’

“Interace Age'’ and "'Byte’". How
does the BBC Computer behave
on some of these? The “APC"" of
December carried a list of 49
machines it had benchmarked. It
used seven different programmes
and averaged over these. They
tested various aspects but had no
disk access tests. The BBC came
out as the second fastest. With a
benchmark timing it ran through at
14.6 seconds. This compared
with the slowest on that list, the
Texas TI 99/4A with 78.2, the
Apple I+ with 30.4 and the IBM
PC with 17.6. The significant
update since then has bean the
release of the Apple lle with a
reportedly much-enhanced clock
speed. A comparative benchmark
with this machine would ba

interesting.
Interested by the December
benchmarks | ran the “‘Byte'

benchmark wused in a January,
1982, review of the IBM PC on a
BBC machine. The figures are
given below. They are for
resident, non-compiled BASIC in
aither machine. The BEC maching
figures are for a locally run
benchmark, the |BM ones taken

from “'Byte,”" January, 1982,
page 54.
Bonchmark 1B BEC
1 Empty do loop 6G.43 3.28
2 Divisian 16.80 23.80
3 Subrouting jump 12.4 5,34
4 Substring (MID%) 23.0. 11.75
& Prime Numbaor 190.0 Dut of
space

| was unable to run the last
benchmark fully since it requires a
7000 element array. The BBC
machine has not enough memaory
to cope with this so we had to
omit it. Nonetheless, the figures
are quite interesting. Why do the
differences emerge between
machines, both here and in the
“APC'" table? First, factors
include the efficiency of the
BASIC and the clock speed of the
processor in the machine. The
BBC machine outdistances some
other early 6502 machines simply
because its clock speed is cranked
up to 2 megahertz. Some
machines suffer because the
BASIC interpreter they carry has
been poorly tailored to the
processor they use. One thing that
seems to emerge from most of the
comparisons is that, at least for
8088 based 16-bit machines such
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as the IBM PC wyou buy not for
speed but for ease of handling a
relatively large memory. Actual
interpreted BASIC speeds suggest
8/16 bit hybrids such as the
8088-based machines are slowaer
than a fast B8-bit machine but
marginally faster than earlier 8-bit
ones,

A word of caution, however.
The ‘“'APC"” table listed three
8088 based machines with
reported speeds of 17.6, 20.9 and
24.8 respectively. That is each
was roughly 20 per cent faster
than the next. Running other
benchmarks on the same
machines locally suggested that
the slowest and fastest were
equivalent while the middle
machine was about 25 per cent
adrift of these twe. Tha
conclusion: benchmarks  are
useful only as rough guides, and
at that as rough guides only to
speed. For many users that may
be no guide at all.

However, it is nice to have the
power of a fast system if you need
it. The BBC machine scores well
on Lhis for DASIC applications.
However, one problem came
straight to mind . . .it ran out of
RAM. After all, benchmarks ara
designed to run op most machines
and their demands should not be
overly excessive (even if a 7000
number array is quite largel.
Available mamory is the Achilles
heal of the BBC machine as first
released. To see how this arises
and how it can be countered by
additional paged memoary or a
second processor read on in May,

FOR SALE CHALLENGER 1P, BK
with Cassette Tape Recorder,
software and manuals, $500.
Contact Mrs J. Wood, Cambridge
High Schoaol, 5415.

WANTED Cask Flow, General
Ledger accounting and farming
software for SORD M100 Ace.
Contact J.R. Stevens, 6A Euclid

Street, New Plymouth. Phone
39-472.
FOR SALE
SURPLUS COMPUTER
EQUIPMENT

IBEM model 2770 RJE station
with 2213/2 printer and 2502
card reader,

DEC RKO7 Disk Drives 28Mb
(formatted) (two units)

DEC RK611 Disk Controller
DEC DZ11 A+B 16 line EIA
controllers,

APS C30 6800 based
microcomputers (3 units)

IBM and DEC equipment under
maintenance agreements.
Available now.

Contact: The Director
Computing Services
Centre
Victoria University
Private Bag
Welington
Tel 721-000 Ext 703

VIC
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From page 25

then takes them from there to use
them on a first in, first out basis.
QOur changes mean it doesn't use
the buffer, It simply stores the Ns
and Ys as we pushed them and
leaves themn there in the Luffer.
MNormally the WIC stores 10
characters in.the buffer and if these
aren't used, it ignores any extras.
What we want to do is stop the
VIC from storing any keys during
the game. We can do this by
poking the location that controls
the number of characters stored.
This location is 649, Try adding

38
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:POKE 649,0 t0 line 20 and ;POK
649, 10 to line 220, That should
solve the problem.

Mow it's your turn to take over
the process of refining the program.
A few suggestions - try making the
bat a different colour from the ball;
add another bat and make it a two
player game, You could either play
tennis, second bat on the left, or
squash, second bat at the same
end.

If the game is too slow for you,
change line 50 or perhaps allow for a
variable to be input and then used in
the timing loop. The possibilities are
endless. Have fun!

CUSTOM WRITTEN

PROGRAMS:
FX702P, FX602P, System
BO/TRS80, APPLEIl, VIC20,

and others. Other System 80
software also available. Write
with stamped self addressed
envelope for information to:
LINC

36 Bruce Rd.,

Glenfield,

Auckland 10,

ZX81 users: | would be interested
to swap software l(educational
software if possible}. T, Daniell, 8
John Street, Rangiora.

Exidy Sorcerer equipment, 438K
computer, display-disk, S-100
expansion, ROM Pacs, D/A-
A/D, tape recorder, EPROM
araser, etc. Will sell any or all to
first reasonable offer or best
offer by 30/4/83. Telephone
Wellington 723-494.

ZXB1 + 1BK printer $350 Ph
796-806 (Wellington).

FOR SALE System B0 $800 ONO.
16K with sound lots of software,
Phone Auckland 453-540.

WANTED: 80-micro back issues.
1980: Feb to May, 1881: Jan 10
June. Sept & Oct. Please sent
issue nos & price to P. Clare, 8
Norway St, Kelburn, Wellington.

FOR SALE one 8K RAM pack, for
the ZX81, includes reset button
and power on LED $B0,

ZX81 FOR SALE ONLY $169 with
transformer and manual, Write 59
Wesley Street, Kaiapoi.

Casio FX-9000P for sale $900. As
advertised in February 83 issue.
S. Jasper, Hilltop, Chal, South:
land.

PROGRAMS for small business
and personal computers written or
maodified to your specifications.
Phone Paul Cull Christchurch
327-807. !
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WHANGAHEI: COMPUTER GROUF: Tom Allan,
3 Maunu Rd, Whangarel. Phone &&uﬁaiul
Meats every second Wednésday of
month &8t Northland Community College.

NZ MICROCOMPUTER CLUB INC., P.O. Box
6210, Auckland. Tho monthly Meeting is
hald an the first Wednasday of sach month at
the VHF Clubrooms, Harel Ave., Mt Roskill,
from 7.30pm. Visilors are aleo welcorme to
thé computes workshop in the clubrooms,
10am-Gpm, an the Satwrday following the
abava meeting.

The lollowing user groups ore part of the
club, Al maatings shown stat 7.30pm at the
WVHF Ciubeoom.

Othar active uter grougps within the club ang:

APPLE, CP/M, DREAM 6800, SMALL BUSINESS,
KIM, LNW, SORCERER, 1802 and 2850,

Thay can all be contacted at club
via NZ microcomputer Club, PO, Box E%m

Auckland,

APPLE USERS" GROUP: Bruco Given, T2 Iri
Rd.. Qne Troo Hill. Phong 867720 (hl.

ATARI MICROCOMPUTER USERS GROLUP: Brian
or Dean m Phono 8383 080 (hh.
Maatinga: Tussday.

BBC USERS' GROUP. Dave Fielder. Phone
T70-830 ext 518 (w).

BIG BOARD USER GROUP: Stove Van Veen, Flat
5. 111 Melrose Rd, M1 Roakill, Auckland &,
P'I'bunn {09} B53-981 (k).

BUSINESS UEERS GROUP: John Hawthom, 11
Seaview Ad, Romuera. Phona B42-T14 (h),
B76-189 {wi, Moetings monthly,

COMMODORE USERS" GROUP; Doug Miller, 18
Wabdene Ave., Glenfield. Phone 444-2617
Ihl. 497081 (w). Meetings: Third

Wedne=day.

CPiM USERS' GROUP: Kerry Koppert, 2/870
Dominion Rd., Balmoral. Phong 63-5355 (h.
Moe! : Micio workshop,

DREAM USERS: Potor Whelan, 77 Kelston

Ml' Maw Lynn, Auckland, Phanae (081 B75110

{hl.

KIM USERS: John Hirst, 1A Norhboro Rd,
Tokapuna, Phona (08) 497-852 (h),

LNW USERS: Ray James, Phona (09 30-833
[wl, BBE-587 (h.

SINCLAIR LISERS' GROUP: Douwg Farmer. Phona
567-689 (hi. Mattings: Fourth Wednesday,

SORCERER USERS® GROUP (NZ): Sebwyn Arrow.
Phone 481-012 (h). Meetings: Micro

workshop,
1802 USERS' GROUP: Brian Conguer. Phann

655-984 (h],

Tha sbove contacts can usually be found at
NZ Miciocomputer Club Mootings, or wia PO,
Box 6210, Auckland.

Othar Avckland-based grouos:

ACES (Auckland Computar Education Sociaty):
Ray Clarks. T Dundas Fi.. Hendersan, Phone
B836-9737 (h.

CMUG (Combinad Microcomputer Users® Group):
This is en associstion of Miciccomputer
Clubs, Groups, etc, formed to co-ordinate
activities and to give o combined voice en
lopica  concemning  all  micro users,
Representation from ail Clubs and Groups ks
wtkmmd 1o: CMUG Ci- P.O. Box 6210,

Auckland,
EPSON HX20 USERS' GROUP. Contact: C.W.
Nighy, 1 Domett  Avenue, Epsom,

Auckiand. {Ansaphcne, 774-268].

HP4IC USERS" GROUP [Auckiand): C~
Calculator Centra, P.O. Box 6044, Auckland:
Grant Buchanan, T90-328 (wl, Mests thad
Wednbicay, Tpm, a1t Contre Computers,
Great South Rd., Epsom,

NZ TRS-B8C MICROCOMPUTER CLUB: Olaf
Skarsholt, 203A Godley Rd., Tiirangi. Phone
B17-BG3E (kl. Mests first Tustday, VHF
Clubirapms, Hazed Ava,, Mt Roskill, Auckland,

051 USERS' GROUP [Ak]: Vince Martin-Smith,
44 Murdoch Bd., Groy Lynn, Suckland,
Meats third Tuesday, VHF Clubraams, Hazel
Ave., Mt Roskil,

SYMPOOL (NZ SYM  USER* GROUPE: J,
Robertson, P.O. Box 580, Manurewsz. Phong
266-218E ihl.

A.Z..T.E.C.: Brian Mayo, Church Strewt, Katikati.
Phono 430-326. Members use oll micros and
the club has st a'Wirzard,

TAURANGA SINCLAIR ER CLUB: C.
Ward, Secietary, P.O. Box B037, Brookield,
Tourangs. Phone B82-962 or B89-234,

ATARI 200/B00 USER CLUB: Dave Brown, PO,
Box 8053, Hamilion. Phone 071] 54-682

(hi.

GISBORNE MICROPROCESSOR USERS® GROUP:
Stuant  Mullot:-Merck, P.O, Box 480,
Glsborne., Phone 88828,

ELECTRIC APPLE WUSERS' GROUP: Moal
Bikdgaman, P.O. Box 31056, Firzroy, Mew
Plymouth. Phone B0-218

TARAMNAK] MICRD COMPUTER SOCIETY: P.O.
Box 7003, Bell Block, New Plymouth: Francis
Slates, Phono 84-514,

HAWKE'S BAY MICROCOMPUTER USERS'
GROUP. Bob Brady, Primai Pharmacy,
Pirimal Plaza, Napier. Phone 439-016.

MOTOROLA USER GROUP: Hafry Wioging,
(ZLZBFR}, P.O. Box 1718, Palmarston North,
Phane (063) 82-527 [h).

MICRO AND PEOPLE IN SOCIETY IMAPSE: Lavin.
maats on second and fourth Thursday of
each month. D. Cole, 28 Edinburgh Streat,
Levin. Phone B3-904, or W. Withell, P.O. Bax
405, Lovin.

ATARI USERS' GROUP, Wellingion: Eddis
Mickless, Phone 731-024 (wl. P.0. Box
18011, Meetings: first Wodhesday of manth,

CENTRAL DISTRICTS COMPUTERS IN
EDUCATION SOCIETY: Roay Buther, 4 John
Street, Levin. (069) B4-466 or Margarot
Morgan, 18 Standon  Street,  Karori,
Walkngton, (04) 727-167.

UPPER HUTT COMPUTER CLUB: Shane Dayle.
18 Holdworth Avenue, Upper Hutt. Phone
278-545, An all-machine club,

BBC USER GROUP: Users of other machines
wisloome fon Write PO, Bax. 1501,

Woll on, of Phone 861-213, o,

DSBORM USER GROUP: Dr Jim Mm .76

Ghurnoe Strest, Wellingtor 1. Phona (04)

728:658.

MZ SUPER BO USERS' GROUP: C/- Peanut
Computers, 5 Dundea Pl., Chartwoll,
Wallington 4. Phone 791-172.

OHID USERS® GROUP, ‘Welington.
Secretary/Treasurer: AN, Higlop, 6568
Awates Street, Poriru

WELLINGTON MEHGCBMPU‘HMG- SOCIETY
INC.: P.O. Box 1581, Welington, or Bdll
Parkin (h} 725-086. Meotings re held in
Wang's Building, 203-209 Wilks Street, on
the 3nd Tuesday esch month at 7.30pm.

NELSON MICROCOMPUTER CLUE: Dr Chitg
Foltharm, Marsden Valloy Rd, Nalson, Phone
(054) 73-300 {hi.

MELSOM VIC USERS" GROLUP: Peter Archer, P.O.
Box 860, Nelson. Phona (054) 79-362 (h].

BLENHEIM COMPUTER CLUB: Club night secand
Wednesday of manth, van  Meynell,
Secretary, P.0O. Box BBE. Phane (hi B5-207
o lw] B7-834,

CHRISTCHURCH ATARI USIRS GROUP:
Contact Edwin Brandt. Phone 228-222 {h),
T03-428 (w).

CHRISTCHURCH "80 USERS' GROUP: Dundd
Emlih P.0. Box 4118, Chrimchurch, Phona

3-111 (hj.

{'.HHISTCHI.IRI:H PEGASUS USERS' GHDHP-
Don Smith, 53 Foarqubars Rd, Redwood.
Christchurch. Fhone (031 526-994 (h),
E&.544 (wl, ZLIAFP.

CHRISTCHURCH APPLE USERS® GROUP: Paul
Meidenar, C- P.O. Box 1472, Christchurch,
Phona 796-100 {wi.

051 USERS- GROUP (CHI: Barry Long. 377
Barnrgt St.. Spreydon, Christthurch,
Phona 3-'94 560 [H),

CHRISTCHURCH SINCLAIR USERS' GROUP- Ms
J. Mitchell,  Phone 385-141, P.O. Box
33008,

CHRISTCHURCH  COMMODORE  USERS®

ROUF: Jochn Krm.ah 835-533 and John

Sparrow, Phone B896-058.
ASHBURTON COMPUTER SOCIETY: MrJ, Clask,
52 Brucéhesld Avenua.

SOUTH CANTERBURY COMPUTERS' GROUP
Caters for all machines for ZXB1 ro IBM34.
g wxctasw Phoné Timarg B4-200 ar

LI.-‘AI.‘:I-IHG EDGE HOME COMPUTER CLUB: Elaing

Ludhg Computers, P.O. Ba
Emneﬁﬁiﬂ-ﬂ?wl 2

DI.IN‘EIHH viC US‘EHS GROUP: Terry Shand, 24
Bromaner Fairfield. Phone (024)
BE1-437, Mm- g last Thursday of month.

DUNEDIN SORD U RS' GROUP; Tarry Shand,
Phona (024) 771-295 (w), BB1-432 (h).
NOTE: Clubs would approciate a stamped,

Mmmum ervvelope with any writhen inguicy

L]

NOTE: I your club or group is not lksted, drop
a ling with the detads to: Club Contacts, BITS &
BYTES, Box 827, Christchureh, The deadline for
additions and alterations is the second werkend
of the month befora the noxt issua.

NeW PHODUCTS

e 0 Wbty

A portable computer to rival the
Osborne 1 is now on sale in New
Zealand.

Like the Osborne the Kaypro 11
folds into a carrying case,
although at 26 pounds it is two

pounds or approximately one
kilogram heavier than the
Osborne.

The Kaypro 11 haes a Z-80

microprocessor, 64K RAM, a 76
key detachable keyboard (with
numeric keypad), an R5-232C in-
terface port and centronics
parallel printer port and twin 5%
inch floppy disk drives with 191K
of user memory on each.

Probably the most significant
difference from the Osborne is the
screen. The Kaypro 11 has a 22.9
cm (9 inch) screen (measured on
the diagonall displaying 80
characters wide by 24 lines com-
pared to the Osborne’s 12.7 em (6
inch) screen.

Also like the Osborne several
software packages are included as
standard in the Kaypro 11's'
$£4690 price tag. These are CP/M
disk operating system, S-BASIC
(the **S'" stands for structured), a
word processing program called
Select (and a disk called Teach
which explains word processing
to the first time user) and Pro-
fitplan, a financial/calculation
spreadsheet program again said to
be oriented to the first time user.

Mew Zealand agents for the
Kaypro are President Computers
of Auckland. We will have more
on the Kayporo 11 in a later issue.
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GLOSSARY

Beginnors'  All-purpase  Symbelic
Instruction Code. The most widely used, and
enslest to learn, high level peogramming
language [(a language with English-like
instructions) fof microcomputers.

Binary: The systemn of counting in 1's and O's
used by all digital computers. The 1's and 0's
are represented in the computer by alectrical
pulses, oither on o off.

Bit: Binary digit. Each bit represants o charscter
in & bénary number, that is efthara 1 ar 0. The
number 2 equals 10 in binary and is two bits.

Boot: To load the oparating system nto the

from & disk or tope. Useally one of
the lirst steps in praparing the compater for

use,

'm-g: A Birar in & program.

Byte: Eight bits. A latter or number is usuasily
raprasented in a compauter by a series of aight
bits called a byte and the computer
thasa ag one unit or ““ward"’,

Charactar: Letters, numbars. symbols  and
purlqr%.l:liuﬂ marth: each of which has a
fApaciic maansg N pragramming lenguages.

Chip: An Integratod circuit etched on o tiny plece
of siicon. A numbser of integrated circuits are
used in computers,

CPIM: A disk oporsting systom avadable for
microcompulens using a particular
microprocessor (that is the BOB0 and 280
based microcomputers such as the TRS 80
and System B0). See also Disk Operating
Systams.

Cursor: A mark on o video that indicates where
tha next character will ba shown, or where a
changé can naxt bé made.

Datad Any Information used by tha computer
either U0 or internal information. All ntérnal
Information I8 represented in bnary.

Disk: A flat, circular magnatis surfacs on which
the computer can siore and retrieve data end
programs. A flexibie or floppy disk is a single
8 knch onr BYW inch disk of flexible plastic
entiosed in pn envelopa. A hard disk by en

psgembly of several discs of hard plastic

material, mounted one abowve another on the

same spindle. The hard disk holds up 1o
hundreds of milliong of bytes - while floppy
disks typically hold betwoon 140,000 and
theee milion bytes.

Dizk drive: The mechanizal devica which rotates
the disk and positions the read/write hesd so
inforrnation can ba mtrieved or gamt to the
disk by the compute’.

Disk oparating system: A set of programs that
oparate phd control Jne or more dizk drivas.
So0 CP/M for one axomple. Other exomples
are TRSDOS lon TRS BOY and DOS 3.3 {for
Apples),

Firmweara: Programs fixed in a computer’s ROM
{Road Only Memcryl; a8 compared to
soltware, progrars  held outside the
GOMmpUtEr,

Hardware: The computer itself and peripharal
machinge for storing. reading in and printing
aut infarmation.

Input: Any kind of infoemation that one entorns
inta & compater.

Intarfaca: Any hardwans/software system that
links & microcompuner and ary Giher device,

K: The numbsr 1024, Commanly refere to 1024
bytes. Main  exception ia capacity of
individual chips, where K means 1024 bits.

KILOBYTE (or K): Repiesants 1024 bytes. For
example BK is 5120 bytes [B x 1024],

: The binary code language
that a computer can directly “"understand’’

Megabyte {or Mb): Raprotents n millon bytes.

Memory: The part of the microcomputer that
stores information and inatructions. Each
pitce of infermation or instruction has a
unigquee location assigned 1o it within a
memory. Therg is ntemal memaory inside the
microcamputer itsell, and axternal memary
stored on a paniphera] device such as digks or
Tape.

Microcompater: & small computer based on o

miCroprocessor,

Microprocessor: The cantral processing unit o
“inteligent’” part of » micrecomputer. It is
conteined on & single chip of slficon and
controls all the functions and calculations,

Metwork: An interconnected group of computerns
or fterminals fnked togethor for specific
communicationg,

Pascal: A high-lovel language that may
aventually rival BASIC in popularity.

PEEK: A command that examines & specific
mamaory location and gives the operator the
wilue thare,

Pbl'bh.lll‘ﬂﬂ All extéinal input or output devices:
printer, terminal, drives etc,

Pixel; Pictura elemant. Tha point on & soresn in

ar .

POKE: A command that inserts a value into &
spacific memory location.

Program:. A set or collsction of instructions
WIHIEN In @ particular programming language
that causes & computer 18 cafry out oF
CRECUTE B GIVEn ODeTBlion.

RAM: Rendorn accods memary, Any mamary into
which you “read” or call up data, or “writn"
or anter information and instructions.

REM statement: A remark statemant in BASIC, |t
SEBIVEE 09 0 Memo 1o programmaers, and plays
A0 PArT in the running program.

ROM: Road only memony. Any momory in which
information  or  instructions  have  boan
permanently fixed.

Software: Any progrema used to oporate a
camputar,

System: A collecton of hardware and sobtwara
whate tha whaola is grester that the sum of
tha parts.

Tepe: Cassetie tepe used for the storage of
information and instructions (not musiel.

Ward: A group of bite that am. processed
together by the computer. Mot
mictocomputers use eight ar 16 bit words.

Gasio’s Allin-One Personal Computer FX-9000P

MNAME

ADDRESS . .

advantage of this offer

SAVE 5805 ON NORMAL RETAIL PRICE
By direct mail order only to:

Auckland Business Equipment Ltd,
P.0.Box 4399, Auckland.

Piease send further information on how | can take

battery backup.

*Three expansion ROM Packs.
*OP1 for printer and cassette
interface plus clock/alarm

with battery backup.

Options to refine or expand
FX-9000P performance

*4K and 16K RAM Packs with/without

*OP2 twin floppy disks and RS323c interf*acé_
*MX82 Graphic Printer. *FP10 Mini Printer.
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All optional extras purchased with original order
qualify for 25% discount off normal retail price.
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Verbatim Datalife® [exible disks conditions. Toensure a longer A g

now come in a bold, new storage box, lifetime of trouble-ree data
But more important. they now come . recording, storage and Tetrieval. a e [
to you with a five year warraniy®. Every Datalife disk is extensively

Wecan give you a warranty this tested under the most extreme
long because we're confident the way conditions. Critically-certified to be
we make Daralife disks will make 100% error-free. Assuring you an
them perform better, last even longer. added margin of performance, no

All of our Datalife disks feature matter what the operating conditions.
seven data-shielding advances for And we back it up with a five years
greater disk durability, longer data warranty. Five times longer than the
life. To pratect your data from head- industry standard. Because Verbatim
to-disk abrasion. To shield your daa is the standard of excellence.

against loss duedn environmental Verb aﬁm @

Here’s the most exciting
o part of Verbatim’s new




Here is the news .
'he BB.C. has amived | B-B.C. MICTG

“Fil_rtstty the dman,hmt, has been laid E}m with a clear growth ThE fﬂ{,'E Uf fhlﬂgﬁ fo CDFHE."
in mind: you can s w the design has room
R e o FACTS THAT MAKE THE
Secondly the machine as it stands is highly flexible. It BBC BETTER
possesses the ‘openness’ of the Apple plug-it-in peripheral 2 ; s
card philosophy, the screen software flexibility of the Atari ® Price. .. is competitive. . . $1995
400 and 800 machines and the teletext compatibility of Poly. * Good Colour. . . essential for
Finally it seems to have taken all the little edges that most entertainment and in presenting
current machmf:s possess, rounded them off and then French information, you can highlight
polished them.’ T different areas at the same time.

Dr. P, FORER in Bits and Bytes ® The resolution of the screen allows

November, 1982 | 640 dots x 256 dots which makes the

BBC the best system available at this
price. When making Graphs and
curves, the better the resolution the
clearer the curve.

s Sound. . . four sound channels, three
note generators, ONe Noise generator.
Full sound envelope control on sound
channels. Is adaptable to have a voice
synthesizer fitted. The production of
the sound does not stop or delay the
running of the central process.

& Hasic. .. allows the use of
PROCEDURES and REPEAT UNTIL
loops, which give it the advantages of a
structured language.

e The BEC model B is the computer of
the future. . . It is able to be hooked up
to a second processor when necessary,
the Z80 and 6302 already released. The
BBC will never go out of date! A.16 Bit
Processor to be released soon.

< EDUCATION

+ TRAINING COURSES AVAILABLE

¢ ON SITE DEMONSTRATIONS

+r HOME DEMONSTRATIONS

+ FULL TECHNICAL ADVISORY
SERVICE

< GAMESIENTERTAINMENT

Distributed by:

| Access ﬁ uckland Phone 686 578

Branches in CHRISTCHURCH and WELLINGTON — and authorised dealers.






