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Make the most of your
Sinclair ZX Computer...

Sinclair ZX

software
on cassette.

3.9—5 per cassette.

The unprecedented popularity of
the ZX Series of Sinclair Personal
Computers has generated a large
volume of programs written byusers.

Sinclair has undertaken to
publish the most elegant of these
on pre-recorded cassettes. Each
program is carefully vetted for
interest and quality, and then
grouped with other programs to
form a single-subject cassette,

Each cassette costs £3.95
{including VAT and pdp) and comes
complete with full instructions.

Although primarily designed
for the Sinclair ZX81, many of the
cassettes are suitable for runnin
on a Sinclair ZX80-if fitted with a
replacement 8K BASIC ROM.

Some of the more elaborate
programs can be run only on a
Sinelair ZX Personal Computer
augmented by a 16K-byte add-on
RAM pack.

This RAM pack and the
replacement ROM are described
below. And the description of each
cassette makes it clear what
hardware is required.

SK BASICROM
The 8K BASIC ROM used in the
ZX81is available to ZXB80 owners
as a drop-in replacement chip.
With the exception of animated
graphics, all the advanced features
of the ZX8] are now available on a
ZX80-including the ability to run
much of the Sinclair ZX Software.
The ROM chip comes with a
new kevbhoard template, which can
be overlaid on the existing
keyboard in minutes, and a new
operating manual.

16K-BYTE RAM pack
The 16K-byte EAM pack provides
l6-times more memory in one
complete module. Compatible with
the ZXBl andthe ZX80,itcanbeused
for program storage oras a database,
The RAM pack simply plugs
into the existing expansion port on
the rear of a Sinclair ZX Personal
Computer.

Cassette 1-Games
For ZX81 (and ZX80 with 8K
BASIC ROM)

OREIT ~your space craft’s
missionis to pickup averyvaluable
cargo that’s in orbit around a star.

SNIPER -you're surrounded
by 40 of the enemy. How quickly
can you spot and shoot them when
they appear?

METEQRS - your starship is
cruising through space when you
meetameteor storm, How long can
you dodge the deadly danger?

LIFE-].H.Conway's ‘Game of
Life’ has achieved tremendous
popularity in the computing world.
Study the life, death and evolution
patterns of cells.

WOLFPACK - vour naval
destroveris on a submarine hunt.
The depth charges are armed, but
must be fired with precision.

GOLF-what’s your handicap?
It’s a tricky course but you control
the strength of your shots,

Cassette 2-Junior
Education: 7-11-vear-olds
For ZX81 with 16K RAM pack

CRASH -simple addition - with
the added attraction of a car crash
if you get it wrong,

MULTIPLY - long multi-
plication with five levels of
difficulty, If the answer's wrong -
the solution is explained.

TRAIN - multiplication tests
againstthe computer. The winner's
train reaches the station first.

FRACTIONS —fractions
explained at three levels of
difficulty. A ten-question test
completes the program.

ADDSUB-addition and
subtraction with three levels of
difficulty. Again, wrong answers
are followed by an explanation.

DIVISION - with five levels of
difticulty. Mistakes are explained
graphically, and a running score is
displayed.

SPELLING -up to 500 words
over five levels of difficulty. You
caneven change the words yourself.

Cassette 3-Business and

Household
For ZX8I (and ZX80 with 8K
BASIC ROM) with 16K RAM pack
TELEPHONE -setup yourown
computenised telephone directory
and address book. Changes,
additions and deletions of up to
a0 entries are casy.
NOTE PAD-a powerful, easy-
to-run system for storing and

retrieving everyday information.
Use it as a diary, a catalogue, a
reminder system, or a directory.
BANK ACCOUNT -a
sophisticated financial recording
system with comprehensive
documentation. Use it at home to
keep track of ‘where the money
goes, and at work for expenses,
departmental budgets, etc.

Cassette 4-Games
For ZX8I fand ZX80 with 8K
BASIC ROM) and 16K RAM pack

LUNAR LANDING-bring the
lunar module down from erbit to a
soft landing. You control attitude
and orbital direction - but watch the
fuel gauge! The screen displays your
flight starus-digitally and graphically.

TWENTYONE -a dice version
of Blackjack.

COMBAT -vou're on a suicide
space mission. You have only 12
missiles but the aliens have
unlimited strength. Can vou take
12 of them with you?

SUBSTRIKE - on patrol, your
frigate detects a pack of 10 enemy
subs. Can you depth-charge them
before they torpedo you?

CODEBREAKER -the
computer thinks of a 4-digit number
which you have to guess in up to 10
tries. The logical approach is best!

MAYDAY —in answer toa distress
call, vou've narrowed down the
search area to 343 cubic kilometers
of deep space. Can you find the
astronaut before his life-support
system fails in 10 hours time?
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EDITORIAL

THERE IS A PLAN to impose an extra charge on the cost of blank casserte tapes — the
medium most of use to save our lovingly-created programs. One might argue that cassettes
are expensive enough already, especially if one always plays it safe and keeps a back-up
copy of every program.

The proposal originates from the British Phonographic Institute (BPI), the industry
association of record manufacturers. The industry has been in a steady decline since its
days of heady success in the sixties. Sales of records, LPs and singles, have fallen and a
number of record-producing companies have gone to the wall. The reason, so the BPI
argues, is that too many potential record buyers have chosen to break the law of copyright
and rape their favourite records. This, the BPI says, robs the industry of its just rewards,
and deprives the original recording artists of rovalties.

" The BPI believes it is powerful and influential enough to persuade the Government to
include the levy proposal in the forthcoming revision of the law of copyright.

There are a number of objections to this proposal. The first 15 that 1t will cost money to
implement and supervise the levy — money which is effectively wasted. Secondly, it will
be left entirely to the discration of the record producers how to distribute the proceeds —
there is no guarantee that it will be fair and equirable, Thirdly, some tape manufacrurers
may try to avoid paying the levy by selling tapes of Argentinian dance music on which
there is no copyright — the user could easily record over these.

There are other reasons why the proposal is bad. For the last 10 years, perhaps longer,
the record industry has been producing consistently bad-quality pressings, distorted
records, records with scratches and bumps on them from the moment they were pressed in
low-quality vinyl. The quality of the products has been so poor that it has often seemed
hardly worth the bother of buying a record, knowing that it would have 1o be returned.
Because of rhe falling sales, the prices have been pushed up in an attempt to stay
profitable, thereby trapping the industry into a circle of decline.

Now, rather than improve their own quality control, the companies look to a levy,
raising extra cash from the wide section of the population who use blank tapes guite
legally. We think this is wrong and would like your help to campaign against it, Please
either write to your MP, or your local or national newspaper. Or else write to Your
Compurer and we will forward copies of your letters on to a number of MPs who will be
taking an interest in opposing this proposal. IF your response is large enough we might be
able to stop the proposal getting off the ground.

THE NEXT ISSUE of Your Computer seill cost 60p and the price of a subscription will rise from
L6 ro £8. If vou want 1o subscribe 1o Your Computer, do it before the end of the vear and you
save £2. There is a subscription card between pages 86 and 87 of this magazine, =

L
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MicroValue

Y 1.\
| M&Lﬁg\\le’

MV1 - a280 computerfor £'IOSM

Tha MV computer kit uses the ubiquitous Nascom 4 Pcbandthe
Z80 CPU. Interfaces are included for television, printer and cassetfte.
2K mernory, Gemini power supply (drives up 1o 3 extra boaords).
Chemy full ASCII keyboard ond Quantum Graphics are also
included. Available with either an ASCliversion of the
Nas-5ys 3 monitor, ora Tiny BASIC,
MV1 is expandable to Gemini
BO-BUS specification.

WVE £107.50

o\ue
M%fg,swe —
MicroValue's VE
‘Nascom Special’ OVER£65

We've puttogethera microcomputer kit contalning the Nascom 2,
Nas-Sys 3. Graphics ROM, Bits & PC 's programmers aid, Gemini 3
APSU. 18K RAM Board and minl motherboard. The resultis a
powertul micro using marke! proven boards ond components.
RRP OVER £405 VAT
MicroValue price

- £340

] qa\ue ;
Mé:gus\“e e
SHARP MZ80K with SAVE
Super Graphics £200!

The 48K RAM Systermn is offered ot a rock bottorm price with the
Quantum Micros Hi Res Graphics which gives resolution downto o
single dofand high res. plofting. Characters are user definable and
the pixel characters actually join. Five free gomes packages are
included too!

RRP £645 +VAT
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worth of accessories
FREE with every
Epson Printer

Microvalue price
Epson MXBO0T...........ccccconimeemrcceee. £359 _var
Epson MX80FT1 .......ccccnmnnnnnssnsncee. £399 . var

Epwn stoFTz sempaddidERdRbEsEsRERTEIESEan 5‘465 - UAT
Epson MX100...........ciincccssnnss £575 L var

Buy one of the above Epsons from MicroValue and we'||

give you a Pack of Fanfold paper, Spare Ribbon Cartridge
interfacing Decument and Connectling Cord for Multiboard
orMascom. The accessones

areworth £30 but you

can have them

absolutely FREE.

SAVE

Nascom IMP + Graphics
Only £199. var £156
MicroValue has slashed the price ofthe 80cps, 80 column IMP dot

matrx prinfer And added Imprint's high res. graphics onc double
width character option. IMP has
bi-directional printing and M?;E:;ii p::;

friction /tractor feed. £4199 _\u
= = )

NASBUS Compadatible DOUB
DENSITY Disk System -
Available Ex Stock

With hundreds in daily use the Geamini Disk system is now
the standard for Nascom and Gemini Multiboard systems
Single or twin drive canﬁ%uruﬂons are gvailable, giving
350K storage per drive, The CP/M 2.2 package supplied

# suppors on-screen editing with either the normal Nascom
or Gemini IVC screens, parallel or seral printers, and aute
single-double density selection. An oplional altemative 1o
CP/M is available for Nascom owners wishing to support
existing software. Called POLYDOS 2 it includes an editor
and assembler and exfends the Nascom BASIC to include
disk commands.

Single drive m
(G809, G815/1)

5.var

Double drive
(G809 G&15/2)

£690 . var
CP/M 2.2 package

em

(G513)
£400 . var

Polydos 2

£90 . var




MicroValue

) a\ué
mg;?ﬂswe
MV2-Twin Z80A

Controlled Development Com pui_er

The fully built and tested MV2 microcomputer is confrolled by two
ZB0A microprocessors. Inteffaces include RS232, cassette, 2 « 8 bit

parallel pors, and graphics including programmable graphics. It

provides 80 - 25 screenformat and includes 64K RAM, Integral PSU
and full ASCIl keyboard.

Software written fo run under the RP/M ROM based monitor can
be fransferned o disk to run under CP/M ot a loter date. This rugged
computer is ideal for
educational and industrial

- enwironments and is
supplied with the
advanced COMAL
structured BASIC.

SAVE
£76.50

MicroValue price

£5 95 + VAT

MV3-Low Cost SAVE
Business System £91.50

Acomplete, fully built, double disk based CP/M version of MV2
system. Supplied with VDU and keyboard. Full CP/M software library

vaiiable,
o o MicroValue price only

The MY3 is a highty reliabie systerm of
£1550...

alue
Mgﬁ\\l;swe

MV3 WP System
Word Processing

System foronly
£2550 + WAT

By combining the power ofthe .
MV3 and the popular CP/M word
processing package wordstar, and
then adding the Olympia daisy-
wheel prnter, we can now offer
a system for computersed
lefter and repor writing,
catalogue and price list
compilation, etc., etc., aswell
as handling all the data
processingfunctions

ofthe MV3.

MicroValue
Business Software Package

Afully integrated business package is available for the MV
and MVY3WP systemns and includes Sales, Purchase, and

Nominal ledgers and Stock Control, plus all
doaumeniui%:?n. Microvalue price - 5400
+ VAT

_.eNa\ue
Mé‘:é?uswe
New Software for Nascom Systems

POLYDOS 1 A disk operaling sysiem for use with Nascom 4 o 2and Gemini GB0S Disk
Syslams. Anincomporabie and exremealy well pesanted DO Mat includes an edno and
assembhe and adds disk commands fo the Nascom BASIC.  Microvolue price £90 - WAT

MATHSPAK Doubie precision maoths pockage on lape. Microvaiue proe - £13 5 VAT
MATHSPAK Haondler Used inconjunclion with MATHSPAK.  MicroValue price - £9.95 . VAT
Command Extender For use with MATHSEAK d extends BASIC'S resarw word lish.

Microvalue pnce £9.95 « VAT

Logic Soft Relocater Anintegroted assembier and disassemblar pockoge which alliows
gisassambly and renssemihy om arwTEE 58 Ihe FMamory: map
Microvalue pace - £13 - VAT

SAVE'MORE MONEY

Standard Firmware for Nascom at Reduced prices

MASPEN | 5 i LRRPE3I0 - VAT  Microbolue price 20 - VAT
MosSsd e RRPETE L WAT  MicroVolue price £20 - VAT
Mashns - D-Bug (EPROM) .. ... ...RRPSE0 . VAT MicroVolue price £30 - VAT
Mashis - D-Bug{TAPE}................... ......... . RRPSA0 - VA Microvalue price £20 - VAT
TR s e i w2 e RRPE3D . VAT MicroVolue price £20 - VAT
Bits & PCsProg Aid ..o LS8 VAl Microvalue price £20 . VAT
80 x 25 Video for Nascom

Nascom cwnets cannow have a professional B0 x 25 Video display By using the Gemini
GEIZ Inteligent Video Carg win onboard Z80A This corg coes ndl ooCupy System
memary Spece and provides ovar 50 user conffollobée funchions inciuding prog
characte: sal ully compatinle with Gemini G805 and GA15 /809 Disk systems Buil and

lesied £‘4°

moduiatorinternal construction backed by
YOURLOCAL

the full Microvalue waranty.
MICROVALUE
DEALER

Al TP products On s hwo pages
O radIkIDe wiile: SIOCKE Kot o

*MicroValue
Warranty

All products, excepl kifs, soid by
Microvalue deaglers are supplied with
12months wamanty and will be
reploced orrepaired by any dealer
(even if you didn't buy itfrom him) in the
group in the event offaulty manufacture.

(Ml cogier enguinies Should

Qe pOCKeng COER ) ACCRSS ana
Barclaycars welcome

=~

The Microvolue seolers listed on agmt

Wephone ho: gelrveny dates and pos

« VAT
BITS & PC'S TARGET ELECTRONICS
4 Westgate, Wetherby, W.Yorks, ‘IBCherr;i.une,Hd:}ol BS4 3NG.
Tel:(0937) 63774, Tel:(0272) 4211946,

INTERFACE COMPONENTS LTD.
ELECTROWALUE LTD. Oakfield Comer, Sycamore Road,
700 Bumage Lane, Bumage, Amersham, Bucks.

' Manchester M19 1NA. Tel:(02403)22307.TIx:837788.
28 St Judes, Englefield Green, 404 Edgware Road, London'Wi.
Egham,Surrey 0 0HB. Tei:;ﬂ‘l 4026822,

Tel:(0784) 33603, Tix:264475. Tix:262284 (quote ref:1400).
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THE NEW &
s EXCITING

48K
E619 - var

The Radio Shack TRS-B0TM Madel 11l is & ROM-based
COMPUTET SySlem consisting of:
® A 12-inch screen to display resulis and oter information
® A G5 key console keyboard for inputting programs and data
1o the Computer ® & Z-8) Microprocessor, the “brains’” of
the sysiem ® A Aeal-Time Clock ®Hsad Only Memaory
{ROM) containing the Modal Il BASIC Language [fully
compatible wath most Model | BASIC programs| @ Random
Access Memory (RAKM) for storege of programs and data
whale the Computer is on lamount is expandable from " 18K”
to "48K", optional extra) ® A Cassette Interface for long-term
storage of programs and data (requires a Separale cassetie
recorder, optional/exiral @ A Printer imerface for hard-copy
output of programs end data lrequires a separate bine pantar,
opbonal fextral ® Expansion area for upgrading to a disk-
based system [optional/extral ® Expansion area for an RS
Z32-C serial communications interface {optional/exiral
All these componants are containad in a single moulded case,
and all are powered via one power cord,

Digc Orives Kit with 2240 Track Drives — £588 + AT

Disc Drives Kit with 2¢B0 Track Drives — £728 + VAT

Add £25 for Installation

CENTRONICS 737
DOT MATRIX
PRINTER

only £369 it

including cables

Standard Features
®ED CPS Fropartonal
b Spaced Mode ®50 CPS —
Monospaced Mode @ Proportional Spacing, Plus 10 TP
ancd 16,7 CP1 # N x 8 [Proportionall or 7 x B IMonespaced)
Dot Matrie @7 « 8 Dot Marrix ®3 Way Paper Handling
System @98 Character ASC11 plus & European character
seis ® Microprocessar Elecironics ® Exparded Print @ Right
Margin Justification ® Print Underlining # 3-Wire Free Flight
Print Head ® Bidirectionasl Stepper Motar Faper Denee @ Full
COne Ling Buffer ®21 LPM With 80 Columns Printad @58
LPM With 20 Columns Printed @6 Lines Per inch Vertical
Spacing @ Paper Tear Bar @ Centrami; Codours and Logo

MICROLINE 80 £299 -var
® 80 cps Uni-directional ® Small size: 342 (W) = 254 (D] «
0E (H) mm. @ 160 Characters, 96 ASCH and 84 graphics ®3
Character sizes: 40, B0 or 132 chars/line @ Friction
and Pin Feed @ Low noise: 65 dB @ Low weight: 6.5 kg

MICROLINE 82 £449 +var
8580 cps Bi-directional loglc seeking ® Small size: 350 (W)
x AZB (DY = 130 (H) mm. ® 160 characters, 96 ASCH and 62
graphics, with 1} National character-sar Veriants. @4
Character sizes: 40, 66, 80 or 132 chars/line. ® Buili-in
parallel and serial imerfaces. @ Friction and Pin Fesd
® Low noise:  B50B @ Low weight: 8kg

ETFY + war

MICROLINE 83
8120 cps bi-directional logic sesking ® 136 column printing
on up to 15in forms @ Small size: 512 W1« 328 (D)« 130

£ |H) mm, @180 charactets, 96 ASCIH and 64 graphics with 10
Natonal character-sat varienis @3 Character spacings: 5, 10
and 165 Chars/in, @ Built-in paraliel and setlal Intedaces
® Friction and Pin Feed ®Low noise  65dB @ Low
weight: 13 kg

EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

# G502 based system best value for
monay on the markel.  Powerful BK
Basic — Fastest aroumd + Full Owerty
Keyboard 1K RAM Expandable 1o BE
ot bodrd, & Power supply and RF
Meodutator on board = Mo Extras
needed Flug-in and go #« Kansas City
Tape Interface on board. # Frea
Sampler Tape including powsrful
Dissassembler and Monitor with each
Bt e IF you want to bxarn aboud
Micros, bor didn't knew swhich machine
12 buy than this is the machina for vou

COMPUKIT Wity 1,

THE FEA TURES
B
N PRGIE ST
SION,
. Nov
RE :.‘WI'TH

~YITOR {a sayip

which Includes Flas!?ih

Ursor, Screan Editin (‘;.r
Save Data on Tape.‘

KIT OMLY £99,.95 - war

d Program your
Build, Underslafl;'-‘ri ::::W a small autlay

Fully Assembled — £148 + vaT o ¥t

awn Computer

NEW MONITOR (N ROM — avalable separately at £7.90 + VAT,
revised GARBAGE routing. Allows correct use of STRING ARRAYS Ei.B!IJ_ 5.
LWAT )

Improved Basic function -

ad
e WP

This chip can ba sold separataly 10 existing Compukit and Super board users.

FOR THE COMPUKIT -

GAME PACKS - 1. Four Games £5.00

Super Space Invaders [BK) £8.50  Cheguers £3.00
40 P Expangion Jumper Cabie £8,50

Case {ar Compukil £29.50

CASIO VL TONE £31.25 .7

W
EEREREE N &)

o

It'sa new kind of musical instrument. A& computer controlled
synthesizer that helps you create, play and arenge composi-
tions that normally take years of musical training.

WE ARE NOW STOCKING THE
APPLE Il AT REDUCED PRICES

AUTOSTART
EURO PLUS

Getting Started APPLE |l is faster, smaller, and more
powerful than it predecessors, And it's more fun 1o use too
because of built-in features like
®BASIC ~ The Language thar Makes Proaramming Fun
® High-Resciution Graphics (in & 54,000-Point Array) for
Finaly-Detaded Digplays. ® Sound Capability that Brings
Programs to Life. ® Hand Controls for Games and Other
Human-Input Applications. @ Internal Memory Capacity aof
48%. Bytes of RAM, 12K Bytes of ROM; for Big-System Per-
farmance in 3 Small Package. # Eight Accessory Expansion
Slots to let the System Grow With Your Neads

You don't need 1 be an exoert o enjoy APPLENL Itisa
complate, ready-te-run computer. Just conmsst i1 to a video
display and start using programs {or writing your awn) the

firat day. ¥ouw'll fine that its tutorial manuals halp vou make it

wour own parsanal problem soher

ACORN ATOM

UNIQUE IN CONCEPT —
THE HOME COMPUTER
THAT GROWS AS YOU DO

% Fully Assembled £749 « vaT
S — _

Special features inclede @ Full Sized Keyboard ®
Asgembler and Basic @ Tep Quality Moulded Case ® High
Resclution Colour Graphics @ 6502 Microprocessar

Asgarmbles Editor £14.80
2). Four Games £5.00 31 Three Games 8K

Rexaltumg Clock £3.00
Al Prces exclusme WA

THE VIDEO GENIE SYSTEM

tdeal for small businesses, schools, colleges, es, BIC
Suitable for the experienced, ingxper
TeECher, eto.

® 16K user RAM
plus extended 12K Microsodt
BASIC in ROM ® Fully TRS-80 Level 11
X software compatible @ Huge

range of sottware already available & Self contained. PSL,
UHF modulatar, and cassetie .$1|r\.|'_|lyI plugs mte wden
monitar or UHF TV @ Full expangion 1o disks and prster
® Absolutely complete — juest fit into mains plug
The Video Genie s @ complete computer System, requinng
only connection to a domestic 628 fine TV set 10 b
operational; or if required a video monitor can b
to provide the best quality disply. 51 key tvoewr
keyhoard, which features & 10 kay rollover. St
the following accessories.- #BASIC demo
®Viddo lead; @ Second cassetee lead, ®
® BASIC marual; ® Beginners programmng marn
wseful programs in the BASIC computer language v

HITACHI
PROFESSIONAL
MONITORS

9" — £129 £99.95

12" £1599 £149
® Reliability Solid state circuitry using an IC and sibigan
transisiors ensures high reliabil & 500 lines horizontal
resolution Horizontal resalut n excess of 500 lines is
achseved i piclurg center Stable plcture Even played
back pictures of VTH can be d ppid without jittering
#* Looping video input Viceo in = be lpeped through
with Built-in termination switch. ® External sync opera-
thon {available a5 option for ! and C nypesl @ Compact
conatruction Two monitars mauntable side by side ina

snandard 19anch rack.

e PC1211
|us + VAT
muves £79.90
man COMPUTER
POWER THAT
ONCE FILLED A ROOA
Can NOW BE CARRIED IN YOUR POCKET!

Delivery is added at cost. Please make cheques and postal orders payable 10 COMPSHOP LTD., or phone your order
guoting BARCLAYCARD, ACCESS, DIMERS CLUB or AMERICAN EXPRESS number,

MAIL ORDER AND SHOP:

OPEN (BARNET) — 10am - 7pm — Monday to Saturday

NEW WEST END SHOWROOM:

CREDIT FACILITIES ARRANGED — send S.AE. for application forr

14 Station Road, New Barnet, Hertfordshire, EN5 10W (Cilose to Mew Barnet BR Station — Moorgare Line)
Telephone: 01-441 2822 [Sales| (1-449 6596  Telex: 298755 TELCOM G

TELEPHONE SALES
OPEN 24 hrs. 7 days a week

311 Edgware Read, London W2, Telephone: 01-262 0387 01-449 6596 °

OPEN (LONDON) — 10am - 6pm — Monday to Saturday
# IRELAND: 19 Herbert Street, Dublin 2. Telephone: Dublin 804155

' COMPSHOP USA, 1348 East Edinger, Santa Ana, Califorma, Zip Code 92705
Talaphone: 0101 714 5472536

“Europes Largast Discount
Personal Computer Stores"
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-~ What would I dowith acomputer?

== Thg *» e ]
TO a3 MR J JONES
AEFERENCE DATE BALANCTE E7 HILL ETREET
BALAMCE AT WM £100 MNEWTOWMN
12001 3 £30700 POWYS
12002 a1 ESEE00 WALES
12003 ah £25100 MEWTOW
EMO OF STATEMENT DERS R .
FRESS ANY KEY TO COMTIMNUE
PALE YOUT dfive force *Flurnmox pour Bank Marsager by keeping =Ko the rundawn on friends. everything Blay Ceripitand capiain p spacecrall

your inances i vour finger igs. froem their e plone mumBers o bidkdays.

RADRDAY
00 AN GO TO POST OFFICE
1100 AR COFFEE WITH
MAS JOMES
12.00 A8 LILIMNCH

G 8 DEFINITIVES STaAMPS

18934 KGEW FHOTO (1)
LinA FL
£7300 E7ZB0

7ab + 8B7 =

Teach the <hildren niaths from " Kepa diary of (utuse appoiniments *Calalogue all your collectons *Teach the ehiliren multiplication
T 5o o ol Al past v, . Fran GO 10 STRips. s play Dfiiens ar (e sase Lmme

Ol within i wikk o can wrils yourown 16K B A M pack expands the memary capability by Al yos need e kpaw Foc £ 95, Andagreat ange of booksand megisnes
complex progrms. I times. L4995, “These programs requere this unit 16 hedp you becorme an expert

You'll be surprised how much you can do
with a personal computer and even more surprised The ﬁl'St per Sonal Computer
at how little it costs. 1
We made it our business to find not only the best- tha,t OI'_l y
value-for-money computer on the market, butalso the add
best books to enable you to progress from a beginner S up tO

to an advanced user. And W.H, Smith is the only :
retail chain where you can buy the incredible ZX81. .
The Sinclair ZX81 is a masterpiece of design. j"@-

Which is why it can carry out programs youd
normally expect from more expensive computers.
Although the ZX8]1 is fast and powerful,
it’'s also simple to use. Within hours you can learn to run pro-
grams and within a week you could be writing your own
complex programs. All you need is yourown TV
(any model thatreceives BBC2) and a cassette
player when using pre-programmed cassettes.
And W.H. Smith have a range available from
£3.95 each.
So take your first steps in computing at
W.H. Smith and make your life easier to run.

Prices correct at time of going to press. E E

! these branches only:- Altrincham - Basiklon - Bedford - Birkenhead + Birmingham « Bollon - Bournemouth - Bracknell - Bradford Broadway - Bradioed K iskgats Brent Crogs - Brighton - Bristol Broadmesd - Bromizy
Burndey Cambnﬂgc Lion Yard - Conterbury - Cardilf - Carlisle - Chatham - Chelmsford - Chester - Chichester + Chippenham ¢ Colchester - Covemiry - Crawley - Craydon - Darliagion « Derly - Doncastar
astboume - Edinburgh - Eltham - Exeter - Glopcester - Guiliford - Hammersmith - Hanley - Harrogate - Hartlepool - Hermel Hempstesd © Holbam Ci Hull- lIford - [pswich - Kensington - Kidderminster
agswey © Leamingion Spa ¢ Lesds - Leiester - Letchworth + Lewisham + Liscoln - Liverpool - Loughborough - Lowestedl - Luten - Macclesfieid + } enhead « Maidstone - Manchestar + Middleshrough
castle - Newlon Abbol - Northampion - Norwich : Mottingham Listargats - Mottingham Vietoria - Orparglon - Osford - Peleshareugh - Plymowth - Pontelroc: - Pooke - Porismouth - Puiney - P_ﬁd.nig-n_m_mgm
shielToeld - Slough « Salibull - Southampion - Southend - StatTord - Staines - Stevenage - Slockport - Steckton - Stratford Enst - Streatham - Sendertand - Sutten Caldfield - Swindan © Tauntan « Tellord - Watlord
cing - Wolverhampion - Waod Goaeen - Woolwich + Worcsster: Worthing - Wrexham - Yaork.
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... that's the only word to really
describe the superb Genie
microcomputer system, the
home computer which is
compatible with the TRS 80, and
ideal for all micro — enthusiasts,
especially the committed
hobbyist.

Genie has now been upgraded
to Genie [, incgrporating all of
the original, excellent features,
but with the addition of:

® Extended BASIC, including

@ Full upper and lower case,
flashing cursor and auto-repeat
on all keys.

@ An internal SOUND UNIT, to
add a new dimension to your
OWI programs.

@® A MACHINE LANGUAGE
MONITOR, with Display, modify,

8 YOUR COMPUTER, DECEMBER 1981

RENUMBER and SCREEN PRINT. .

enter and execute (with break
points) facilities.

Genie [ has all of this, plus the
built-in cassette deck, 16K RAM,
12K ROM with BASIC interpreter,
full-size keyboard, an extremely
wide range of new and up-dated
peripherals, and literally 1000's of
pre-recorded programmes
available,

Yet, almost unbelievably, the
price of Genie [ is even lower
than that of the original Genie!

Ingenious for business

The Genie Il is a major
breakthrough for small business
computers. Harnessing all the
advantages of Genie |, including
low price, Genie Il adapts

perfectly to commercial functions

with the following features:

® Numeric keyboard
@® Four usable, definable
function keys
® Extension to BASIC
® Basic business
commands
® Fully expandable with the same
periperals

S L L L LA VT
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New ...12"” Monitor.

There is now a choice of 2, 12" monitors
with the Genie I system, allowing a
clear, easy to read image, and no
interference with your domestic T.V.
viewing. The new EG 101 comes with an
updated, green phospher tube,

New!... Expander Box.

Anupdated Expansion Box
(EG 3014) is a major feature of
the new Genie [ system, and
unleashes all its possibilities,
allowing for up to 4 disk drives with

opticnal double density. It connects to a printer, or RS232 interface
or S100 cards. There is 16k RAM fitted and it has a new low price!

New!...Printer

The EG 602 printer can be
connected to the Genie either
through the expander, or
directly into the computer using
the Parallel printer interface. It is
a compact unit, with an 80
column, 5 x 7 matrix print-out,
operating quietly and efficiently
at 30 characters per second.

New!...Parallel Printer
Interface.

Enables you to connect the printer
directly into the Genie computer
without using the expansion box.

Disk Drive.
As well as the obvious advantage of mass
storage, the addition of the disk system to
the Genie means much faster access to
other languages and full random access
file handling. Up to 4 of these 40 track
drives can be used on a system.

New!...Double Density Adaptor

Doubles the s*orage capacity of your disk
drive by allowing it to work do uble -
density.

) SPECIAL TECHNICAL GENIE
HOT - LINE ON 0629 4995

for all your technical adwice and service back-up on any
) ofthe Ganie svstam direct froin the expearis!

F,
s

or full details and demonstration of Genie [, Genie [l of advice on any aspect of the
system, either call in to your local dealer, or write directly to the sole importers at the
address below,

Genie I and I approved dealers

BVON Microstyle, Bath, 0225 334655/318705. BEDFORD
Compulopa, Lelghton Buzzard, 0525 376600, Comserve,
Bedford. 0234 216749, BERKSHIRE BC P, Reading, 0734
SEDZ43 BIRMINGHAM Laskys Micredigital,
Birmingham, 031-632 6303. Ward Electronics,
Birmingham, 021-554 0708 BRISTOL Laskys
Micredigital, Bristol 0272 20421, BUCKINGHAMSHIRE
Photo Acoustics, Newpor Pagnell, 0308 61 0E25
Interface Components, Amersham, 02403 22307,
CAMBRIDGESHIRE Cambridge Micro Computers.
Cambridge, 1223 314856, CHESHIRE Hewarl
Electranics, Mucclesfield, 0625 22030, Mid Shires
Computer Centre, Crewe, Laskys Microdigital, Chester,
0244 317667, CUMBRIA Kendall Computer Centre,
Kendall, 0833 22555, Northrock Music. Carlisle. 1323
37114 DERBYSHIRE Kays Electronics, Chasterfield
Q246 31696, T Crossley, Chesterfield, 0246 B3035T.
DORSET Blandford Computers, Rlandford Forum, 0258
5737 Parksione Elecirics. Poole, 0202 T46%55. ESSEX
Emprize, Col ter, 0206 BG5926, Compuskill. Romiard,
OTOE 751906. I ab, Chelmsford, 0245 357111 Migra
Computer Services. Clacton on Sea, 0258 23018, C58C,
ltord, 01-554 3344 GLOUCESTEREHIRE MPL
Compuiers, Chellenham, 0242 SE2090. Petrie Systems,
Chellenbam, 0242 S840ED. Computer Shack, Cheltenham,
0242 EB4343, Zeta Computers. Stonchouse, 045 3682 2444
HERTFORDSHIRE Fhoto Acoustics, Watford, 0827
40656, Watford Electronics, Watford, 0823 40388/ 37774
Slevenage, 0438 65385, Comp Shop, New
S22 KENT Matrix Computer Systems,
Beckenham, 01-685 7504/T551. Business Systems
Hempsztead. 0635 362652, The Computer Room,
Tunbridge Wells, DBI2 4 LE45. SMG Microcompulers,
Gravesend, D474 55313, Swanley Elecironics, Swanley,
0322 E483]1. LANCASHIRE Laskys Microdigital
Liverponl, 051227 2338, Mighiy Micro, Burnley, 1282
SB75E. Leisurgnics, Blackpool, 02E3 27390, Harden
Microsystems, Blackpool, 0283 27500, Micre Chip Shop,
Flegrgand, 03517 T9480. Sound Service, Burnley, $282
3B4EL. Computercat, Leigh, 0842 605730, Laskys
Microdigutal, Preston, 0772 539264, LEICESTERSHIRE
Eley Elecironics, Leicester, $5333 BT15322. Arden Data
Prol:usr:inq_ Lejcrester, 0533 22255 Kram Elecironiey
Leicester, 0533 27335 LONDON (CENTRAL) City
Microsystems, ECZ, 01-588 72724, LONDON (NORTH)
Radio Shack, NWE, 01-624 7174, Comp Shop. Edgeware
Road. 01-262 (37 Chremasonic Electronics. M9, 01-268
2453, Wason Microchip, NIB, 01-807 1757/2230. Comp
Shep, New Barnet, 01-441 2322 LONDON (WEST)
Heary's Radic, Wi, 01402 6E22. EDM Compuier
\da—ke_lng 79, 01286 7174 LONDON (SOUTH) Laskys
gital, Bi nqsl-m D0i-54E 1271 MANCHESTER
£ A 6[ Eil 6047 ARBC

3 Line Computing, r{u: 3482 855I "-] Derwant Radio,
Scarborough, 0723 65595 Briers Computer Services,
Middlesborough, 0643 24201 f"l-nc'n Morthern

Microcomput
Rssociales, G
Arden Data Proce L]
ND'I'I‘ING][H.MSI{EELE i

FEF'IQ?-i NORTHANTS
sthorough, 0733 42577,

Elecironic S&rvicing ©
NORFOLK Angla
20652, Bennetts, Der
puters, Kidlington
‘||('1e}." IJ"sd

uL}urgll
DA 1-226 Esco
LEL]L. Silican Centre,
SHROPSHIRE Tarran

K 2812134 SOUTH Aerco
Gemsol, Wolking 2284) Caestle Electrenics.
Hastings, 0424 437375, Gamer. Brighten JEOELS
SOUTH WEST Diskwisa Lt{l Flymauth, 0758 2765000
[‘luskmse Lid, Call lmg on. 0ET93 3780 Ele’lrosm-?

Yalverian, US' 134, SUFFOLEK Rebvale Lo"npule"s

Bury 5t Edmunds, 055 331 316, Marshion Electronics.,

5 MI. otek. Ipswich, 0473 80152,
PELBA SIJRREY Croydeon

Eib 1280,

1 SUSSEX Nesira

I WALES Mornsion

Computer Centre

Catronics Lid, Walling
Electronics. Chi
Computer Cenire, Swansea, 0792 TOSELT. MES
Communications, Cardafl B LES36/T Tryfan
Computers, Bangor, 0248 52042 WEST MIDLANDS
Allen TV Bervic ke on Trend, 07E2 E15929
Microprint, Sioke on Trenl. 782 48348, WILTSHIRE
Eweryman Computers, Westbury, 0373 B23TE84
YORKSHIRE Advance TV Services Shipley.
385333, Amataur Radio Shop. Huddersfield. 0484 2
Thomas Wright, Bradford, 0274 662471, Scene and
Heard, Halifax, 0422 59116 Spot Compmrrs,:léms
Doncaster, D302 25119, Superior Systams L Sh
0742 735005 Laskys Micredigital, Sheffield. 074
Phaoto Electrics, Sneffield, 0742 53865 EIRE
Compshop. Dubling Dublin 74933 NORTHERN
IRELAND Business Electronic B mient. Be
46161, Brinain Laboratories Lid. Belfast, 0232 2837
CHANNEL ISLANDS GB Organs. 5 Savior

0534 2678423564

Chesterfield Road, Matlock, Derbyshire DE4 SLE
Telephone: 0629 4995, Telex: 377482 Lowlec G.
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The NorthernShow that means Business

—

‘A high
quality audience -
we were delighted”

John Bowden, Sales Manager
Research Machines

Comments like this were made by
many exhibitors at the 1981 Cll"lg-lr
Manchester Micro Show —in fact so

encouraging has been the response
that two exhibition floors have been
made available for the 1982 Show.

If your organisation has not yet O
confirmed its booking ring the

Online Exhibition department now.

They will reserve your space 3-5 March 1982

awaiting your written confirmation. New Century Hall, Manchester

Online Conferences Ltd., Argyle House, Northwood Hills, HA6 1TS, Middlesex. U.K.
Phone: Northwood (09274) 28211 Telex: 923498

10 ¥YOUR COMPUTER, DECEMBER 1581



ZX-81 CODE

fter reading the November issue

from cover to cover, [ tried 1o
run the programs in listing 2 of
Brendan Clancy’s informative
article, It seems to omit four values
between addresses 16586 and 16661,
and two values between addresses
16686 and 16736.

This was my first artempt at
machine-code programming, so [
took great care 1o enter all the values
and have re-counted the number of

bytes given in the listing several |
times. Please can you print the |

missing values, or rell me where I've

gone wrong, so that [ can at last see

the advantages of machine-code pro-
graming?

Nick Carer,

Milford-on-Sea,

Hampshire,

M Before byte number 16661
insert two lines which should
read:

LD HL 16438 33,5464, crash
INCIHL} 52

Just before byte number 16736
insert:

JRZE 406

Line number 2 in the first Basic
program should read line
number 3, and there should be a
space between the ** ** in line 20
in the second Basic program.

FAULTY CASSETTE

he article by Eric Deeson on

ZX programs in the October
issue was excellent, It arrived in time
to stop me from pulling the
remaining grey hairs from my head.
I had repeatedly tried to load my
cassette and had tried everything,
including praver, without success.
The article reassured me and I have
subsequently returned the cassette to
Sinclair Research for exchange.

I should add that the cassette sent
was a free cassette issued 1o calm my
nerves because I had waited since
July 11 for a RAM. I have not as yet
received two cassettes ordered at the
same time. What a pity that such an
excellent machine as the ZX-81
seems to be marred by such inade-

gquate software and after-sales

service. I hate to think what use the

cassettes will be when they
eventually arrive.

DB QOrpin,

Binbrook,

Lincoln,

RAM ALTERNATIVE

’n the October issue of Your
Compurer, P C Jowsey indicated
in Response Frame that the circuit
diagram supplied with the kit
version of the ZX-8] suggested the

use of 2 4816 2K RAM instead of the
1K RAM supplied.

1 have carried our this modifica-
tion but using a 4802 which is an
updared 24-pin version of the 4316,
It is pin-compatible with the 4118
except that pin 19 must go to the
AlD rail — as for the 4816,

The 4864 could be fitted to replace
either of the devices mentioned —
this will give 8K of RAM. All these
RAMs are available in the Mostek
Bytewide series and can be fitred
without any serious modifications to
the printed-circuit board.

I am a newcomer to the Sinclair
ZX-81 which I have just finished
constructing. [ read with interest
that some users have had problems
recording on casseites from the
ZX-81.

Some vwvery cheap cassette
machines have an integration
capacitor across the speaker or
carphone socket. Mine had one of
0.068uF and I found that it upser the
replay into the computer. Removal
of this capacitor completely solved
the problem. If you are lucky
enough to have a circuit diagram,
check to see if your recorder has this
capacitor.

I found that cheap cassettes could
not be used. Their oxide is such that
they do not saturate properly, and
recording digital information
becomes impossible. Medium-
quality cassettes such as BASF SL or
similar are suitable.

[ hope this helps others who may
have problems with the ZX-81 — it
is possible that the problems do not
lie within the compurter but with the
cassette recorder.

Stuare Srirling,
Tiford,

Fssex.,

ZX-81 CONTACTS

’ have found the solution to fitting
the ZX-81 RAM pack securely.
The main problem is that the RAM
pack wobbles when nudged even
slightly, which s due to poor
contacts and results in total data loss.

To cure the problem permanently,
you must first remove the ZX circuit
board from the casing and then plug
in a soldering iron. When the iron 15
hot, apply small quantities of solder
1o the strips of solder already present
on the board. This should be done
on both sides of the outpur port, so
that the RAM pack fits much more
tightly.

I also noticed, in your October
edition, that Eric Deeson had
loading problems with some of the
software he was reviewing. He
blames software-recording quality,
but I am reasonably sure this is not
the cause. The problems are more
likely caused by casserte-player
incompatibility.

I have found that speeds and tones
vary according to the cassette players

YOUR LETTERS

used — I have eight of them. The

simplest cure for this is not 10 send

the software back to the suppliers

bur 1o borrow someone else’s player

and try with that. When the program

is loaded into the computer, save it
again on your own cassette player,

Fem Sofrmare,

Lilbourne,

Warwickshirve,

SCOPE TEST

fier a look through the Your
Computer survey of program and
tape standards in the October issue, |
think it is worth mentioning that an
oscilloscope 1s  estremely useful
when making or testing ZX-81 tapes.

So far, we have only examined our
own tapes — made in the course of
developing a reliable mass-duplica-
tion system.

The oscilloscope is probably the
best tool for distinguishing between
perfect tapes, those that will load
with a tail wind and some luck and
those not worth spending time on,
The only problems that the oscillo-
scope will not bring to light quickly

MWMW

Will kool with Worlt bond TV
difficulty atabnormal  scroen stil
volurne setting o Strigey

are those which only affect part of
the tape, e.g., dropouts and bad
parches. These can be very largely
avoided in production by using
good-quality tape.

All our batches of tapes are tested
by sampling. If a few samples load
impeccably, and the wave-form is
near perfect, we accept the barch, IF
anything suspicious is found, we test
part of each tape for a few seconds
on the oscilloscope,

Mike Salem,
Hiiderbray Lid,
London NWI.

“LIFE” ON 16K

ZX-SI. owners who have tried to
run Sinclair’s Life program with
a 16K RAM pack fitted will know
that rthe system crashes — albeit
gracefully, The following procedure
permits the program to run with
16K. Load the program and enter
these three lines:

900 FOR N = 16666 TO
16850 STEP —1
910 POKE (N +2), PEEK N
920 NET M
Then type:
GO TQ 900
Amend line 700 to
700 LET C=WUSR 16572

Lines 500 ro 540 inclusive are now
redundant and lines 900 to 920
should be delered. Save the program
before running.

This procedure works becauss the
original program ran with a page
width of 16 characters, whereas the
16K RAM creates a 3Z2-character

display, The two additional memory
locations created by opening the
machine code at the right place
contain the shift left instruction, and
effectively multply the page width
by twa,
Martin Buckhiey,
Southampion.

SKETCH SUCCESS

’ agree whole-heartedly with the
opinion G A Bobker expressed in
the August/September issue about
Sinclair cassettes. Admittedly it
requires very little work to make
them run smoothly, but why leave it
to the poor purchaser — surely they
could have been altered before
release? 1 was undoubtedly unlucky
— I bought cassettes 1 and 4 and
have had to return number 4 because
of errors.

Eric Deeson’s Sketch Pad program
in the same issue proved a great
success with my children, but they
kept entering too few or too many
characters, which of course termi-
nates the program. This can be
avoided by adding between lines 9
and 10 or 90 and 100,

95 |F LEN AS$< »3 THEN GO TO 80
Gillian Turner,

Sr Neots,

Cambridgesihire.

VIC OR ATOM?

' am at present considering buying
a microcomputer. [ read the
September issue of Your Computer
and found it wvery informative.
However, having joined the local
computer ¢lub — something I would
advise anyone tn a similar position 1o
do — I have had a chance to use
several home computers and I am
forced to disagree with your views
on the Vic.

At the price of about £300 for the
Vic-20, the Super Expander Cart-
ridge and the cassette recorder, I
cannot see that it is good value when
compared to the expanded Acorn
Arori. This machine offers twice the
screen capacity and if the colour card
is used, it is more than a match for
the Vic graphics.

Admittedly, the Acorn has a non-
standard Basic, but once you become
accustomed o i, aided by the
excellent manual, it is easier to
understand than the Pet version.
Added to this is the fact that the
Atom comes as standard equipped
with an assembler, rather than the
Vic's clumsy Peek and Poke —
surely & big point in its favour.

In short I feel that this British
competition is more than a match for
imported machines. I would advise
anyone wanting a computer to buy
British — not only out of patriotism
but for value for meney.

N Goodwin,
Horley,

Surrey. .
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Co-op to help
U.K. clubs

Co-0PERATIVE Retail Services is to
create a network of home-computer
clubs for its customers, members and
staff. It has long been the practice of
the Co-operative movement to assign
part of its profits to financing
educational, cultural and leisure-
time schemes. In the past, the
money has been spent on a wide
range of activities including choirs,
youth groups and classes.

The Co-operative Societies'
national member relarions officer,
Frank Dent, says that he sees home
computing as possibly the biggest
leisure growth area which could
soon rival photography. ““In the Co-
op, we have always tried to respond
to new needs. I am convinced that
there must be many thousands of
people just waiting 1o jein home-
computer clubs™.

Ta start such a club, contact Frank
Dent, CRS Lid, 29 Dantzic Street,
Manchester M4 4BA,

Upgrade ZX-81
memory to 48K

OWwNERS OF either the Sinclair ZX-80
or ZX-81 microcomputers are con-
stantly frustratéd by the shortage of
user-memory available for their
machines. The meagre amounts of
RAM available with the basic
machines is enough for a very simple
program but for one of any degree of
sophistication, the low-capacity
memory is prohibitive.

Many ZX fans find the greed for
memory satisfied by the 16K RAM
packs which wobble about on the
rear connector. Yet for the more
avaricious memory user, even a
generous 16K may not be enough.
For those, Memotech has introduced
a new 48K memory extension.

The Memotech memory-extension
board will allow the ZX-81 to run
48K Basic programs which can
include up to 16K of assembly code.
The memory is available in either a
ready-built form or, for the more
adventurous, a kit is available.
Unlike the 16K RAM pack, the 48K
meInory extension is complete with a
power supply which services the
computer as well as the memory
extension.

The memory extension resides ina
case on which the gicrocomputer
sits. It has a fully-buffered control-
data-address bus with a printed-
circuit board 40-way header plug.

The memery is configured in such
a way that there is a 16K “gap”
between 16K and 32K for assembly
programming, Top of memory can
then be set at any point up to 64K,

The ZX memory expansion costs
£129 plus VAT built, or £109 plus
VAT for the kit. For the Nascom 2
the memory expansion costs £85
plus VAT, Memortech: 0865 513356.
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CLIVE siNCLAIR has good reason 1o
look pleased with himself. The two
gentlemen with him are British
representatives of Mitsui, the giant
Japanese trading company, who are

about to begin marketing the
Sinclair ZX-8]1 microcomputer in
Japan.

M Ohraki, left, assistant general
manager at the London branch of
the Mitsui organisation and Hiroshi
Shimizu, right, the manager of Mitsui
computers, told Your Computer that
Mitsui would be selling the
machines in Japan using the same
mail-order techniques Clive Sinclair
pioneered in the UK,

“We will retain the English-
language keyboard — the difference
in languages will not be important in
the market where we are selling. We
regard the ZX-Bl as an educational
roy".

Shimizu is the man responsible

This is the ZX-81 Print ‘n’ Plotter
Jotter from Butler, Currie and
Hook. it is a useful aid for
anyone interested in exploiting
the graphics capabilities of the
Sinclair microcomputers to the
full. Consisting of a tear-off pad
of 100 leaves, the Jotter has sach
page printed with a ZX print grid
and a ZX plot grid. Each grid is
fully numbered and cleany
definable. The pad measures
11.75in. by 825in. — the
standard A4 size. On the print
grid each of the 704 character
positions are shown and
nurnbered. The plot grid has aff
2,816 pixel co-ordinates. The
price of the ZX-80/81 Print ‘n*
Plotter Jotter is £3.50 for one
pad. When ordering by post,
second and subsegquent pads cost
£3.75; if five are ordered, a free
ZX Print ‘n’ Platter Film is yours.
The Film costs £2 if bought
separately. Discounts on larger
quantities are offered to clubs
and user groups. The retailer of
the Jotter — Butler, Currie and
Hook, 19 Borough High Street,
London SET — s planning to
axtend the scope of the Jotters
to cover other popufar micro-
computers, Butler, Currie and
Hook can be contacted by
tefephone on O1-403 6644

Sinclair seals Japan deal ‘

for negotiating the deal which has
opened up the world's second
biggest mircocomputer market to the
world’s best-selling microcompurer.

The announcement was made
simultaneously in London and
Tokyo, and is of a great deal of
importance as Mitsui is responsible
for 10 percent of all imports to Japan
— everything from British Leyland
cars 1o Scotch whisky. Mitsui
expresses 2 wish to import more
goods to the land of the rising sun
and in fact extended an open invita-
tion to British innovators to contact
the company to sell any high-tech-
nology product.

Clive Sinclair said cthat he
originally believed the Japanese

marker to be 1o0 difficult to enter. |

However, with the expertise and
resources of one of the world's
largest trading companies behind
him, he said he was confident.

Payroll geared
to small firm

A SMALL-FIRM pavroll program
together with step-by-step instruc-
tions, which runs on the ZX-81 with
16K RAM pack 2nd printer, will
perform all the pavment and
deduction calculations and keep the
records for a small company with 30
or fewer employees.

The program can also cope with
bonuses and any occasional pay-
ments which need to be made. It can
also gross a nett paviment, Thercisa
program-replacement service in case
of any tax changes. Contact
Hilderbray Ltd, 8-10 Parkway,
London NWI1 7AA. Telephone
01-485 1059,

Learning Basic
in the lab

Smcrar Resesrch has developed a
hands-on ZX learning laboratory to
enable users to learn programming
at the machine. Developed by
Sinclair to meer popular demand,
the laboratory comprises eight
cassettes and a 160-page manual.,
The 20 programs each demonstrate
an sspect of ZX-81 programming.
These aspects are spread over the
first six cassettes — the last two are
left blank for the user to practice
with.

The laboratory is available from
Sinclair Research, 6 Kinps Parade,
Cambridge, CB2 13N, and costs
£15.95




Schools enjoy
special price

More THan 2,300 secondary schools
have opted for the Sinclair ZX-81.
The machines were sold to the
schools under a special low-price
scheme which was run earlier this
year by Sinclair in conjunction with
educarional distributors Griffin and
George. The scheme was Clive
Sinclair's personal bid to widen the
cheice of microcomputer equipment
available to schools.

The Government-assisted scheme
restricts the choice of machines to
either the Research Machines 380-Z
or the new BBC computer from
Acorn, Clive Sinclair commented
that “although we welcome the
Government's initiative, we felt that
ir did not fully account for the needs
of all schools. We believe that the
success of our scheme vindicates our
approach as both practical and
economic’,

A winkE ranct of Commodore-
approved peripherals for use with
the new CBM Vic-20 micro-
computer has been released by Stack
Computer Services. The peripherals
give the Vic many of those facilities
associared with larger or more
expensive computers. Judging by the
response Stack has already received,
these products are destined to be
very popular.

The most obvious add-on o any
small microcompurer system — after
the tape recorder — is extra memery.
RAM is always at a premium inside
any microcomputer; especially those
which do nor provide much as
standard. The 3.5K of RAM pro-
vided with the Basic machine should
be enough to keep most happy for a
month or two, but soon the user will

wWant mote,

Stack markers a 2K memory add-
on for £39 which has the advantage |
of moving Basic to the same memory

The first ZX Microfair was such an overwhelming success that people
queued all the way around London’s Central Hall, Westminster, for hours
in the pouring rain. Considerably more than 5000 ZX enthusiasts
attended and the opening hours had (o be extended so that everyone
could have a chance to see the exhibits. The 50 stands in the packed hall
reported extremely brisk business, with some stands recording sales well
into four figures. Because of the response, organiser Mike Johnston is
planning a second fair to be held at Central Hall, Westminster, on
Saturday January 30. This time, to cope with the rush, the doors will
be open from 10.30 amuntil 8.30 pm. Thefloor space will be doubled to give
averyone room to breath. Anyone interested in exhibiting should contact
Mike Johnston — after 7pm, on 01-8071 87172,

Noise-generation board
fills the sound slot

Forth reviewed
for Microtan

TANGERINE 15 assessing a Forth
compiler for the Microtan, Its
release will most likely coincide with
the proposed new disc unit which ig
also under development. Forth is a
structured programming language
ideally suited to microprocessors and
has been hailed by many as the
language of the future.

Unlike Comal or Pascal, Forth
bears little resemblance to any form
of Basic. One of its key features is
the manner in which users can
define their own key-words,

Tangerine has withdrawn the
discount facilities enjoyed by the
Tangerine Users’ Group, commonly
known as TUG. To continue to
provide users with some degree of
after-sales support of one kind or
another, the new customer-support
engineer Paul Kaufman will edit an
owners' newsletter The Tansoft
Gazerte. Free copies of the first issue
will be sent to all Tangerine users.

EEDUNDANT malnframe computer
designers do not die or fade away —
they move into micros. At least that
is what happened to some of those
made redundant by ICL. They
formed Bulldog Video Ltd, a com-
pany which will design and market
products for the hobby and small-
business microcomputer owner.

The first product o be released
from the company is a pro-
grammable sound-generator  board
for the Tangerine microcompurer. It
is Tangerine-sized, slots into the
system motherboard and has an on-
board speaker and an audio-amplifier
s0 that sounds can be produced as
soon as it has been inserted. For the
perfectionist, three terminal blocks
arc provided so that it can be
connected up o your Bang and
Olufsen,

The board is centred on rhe

NEWS

Vic extras that add power

space as on the Commodore Per —
that means programs written on the
Pet can be transferred. The unit
plugs into the Vic and acts as the
memory port so you do not lose any
of the machine's facilities. Another
advantage of the device is that it
offers high-resolution graphics.

There are in fact 3 whale range of
memory expansions to suit every
user. They are available in both
CMOS and NMOS and range in size
and price from £11.50 for 1K up o
£184 for 24K plus a switchable 3K.
Another memory product of interest
is the 19K memory expansion which
is battery-protected so that programs
remain even when the computer is
swirched off.

The £25 Vic light pen will work in
both the normal and rthe high-
reselution modes. The pen cnables
you to interact with the computer
without using the keyboard.

A CBM Vic can be used as a
remote terminal 1o a large main-
frame computer or can control a
printer or any of a large number of
other peripherals by the RS-232
interface. There are two versions,

General Instrument AY-3-8910, a
powerful sound-synthesis chip. The
sounds produced consist of a
mixture of three channels, each with
an independent tone generator and a
white-noise generator, The ampli-
rude of the sound can be managed by
the envelope-control facility.

Documentation with the board
explains how various sounds can be
obtained. Bangs, gunshots, whistling
bombs and explosions are there 1o be
included in games. Music creation is
also possible.

The sound board is programmed
via a set of 14 registers which can be
accessed from Basic, assembler or
the Tanbug M instruction set, The
board has full documentation,
including the GI data manual and
the Bulldog, a manual which
contains sections on how o start,
how 10 program the beast, a guide to

The Wic joystick from Stack is just one of a new range of peripherals.

one at £17.25 and the full imple-
mentarion of the standard interface
costs £49,

Other peripherals include joy-
sticks, rwo of which can be used if
the multiplexor is used, an adaptor
cable, a switchable ROM unit and a
woolkit ROM.

Stack Computer Services accepts
orders over the telephone if vou have
a credit card, 051-933 5511. How-
ever most of the peripherals will be
available from your local dealer,

High-resolution
on Tangerines

HigH-RESOLUTION graphics of
256-by-2536 definition are now a
reality for Microtan users, The
programmable graphic generator,
developed by the Tangerine Users’
Group, follows in the foowsteps of
the EPROM programmer and also
offers a reverse-video ASCII

character set,

For more details of these products,
contact the Tangerine Users' Group
on 0202-204393,

The sound-genearator Hox.
building up a sound, notes on the
physics of sound, a list of fre-
quencies and how te obtain them
and a note on installing exrernal
speakers,

The board also contains two
independent eight-bit inputfoutput
ports which can be used for control
purposes. A second sound-producing
chip can be added so thar, for
example, two chips could sing in
harmony.

The Bulldog video sound-gen-
erator board costs £44 85, or £56.35
with two sound chips; both prices
include VAT, Bulldog Video is at 52
Nash Square, Birmingham, Tele-
phone 0299-266143.
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THE

COMPLETE SINCLAIR ZX 81

BASIC COURSE

Atlast, a comprehensive text for your Sinclair ZX 81!
The complete BASIC Course is a manual which will
immediately become an indispensible work of
reference for all your ZX 81 programming.

Whether you have never done any programming ar
whether you are an experienced microcomputer
user, the Complete BASIC Course will provide itself
to you as an invaluable aid.

The Complete BASIC Course is designed to teach
you to write and develop BASIC programs far the
Sinclair ZX 81 - no other books or aids are
necessary. All is revealed in our easy step-by-step
guide with programs and "test yourself” exercises all
the way through.

As you become more proficient with computing, the
Complete BASIC Course will continue to be an
essential guide, giving you finger tip references,
numerous advanced programming technigues and
memory saving devices specifically for the Sinclair
ZX 81,

HOW TO WRITE PROGRAMS:

Even if the idea of writing programs is completely
mystifying to you, the Complete BASIC Course will
show you just how easy itis. In na time you will be
able to write and enjoy complex programs for
whatever use you desire.

Using the proven "TOP-DOWN" approach, the
Complete BASIC Course will show you systematic
and simple ways to write programs. Even
experienced programmers will benefit fram this
Course, making pragrams easier to write and less
prone to error!

NUMEROUS EXAMPLES:

Every concept, every function is fully described by
simple programs that you can enter on your Sinclair
ZX 81in minutes.

The Complete BASIC Course contains over 100
programs and examples! These programs illustrate
the use and possibilities of the Sinclair ZX 81:

® Home use

® Financial analysis and planning
® Educational applications

® Games

e Mathematical applications

¢ Displays of 'Artificial Intelligence’

EVERY FUNCTION COVERED:

Mo matter what your application, what your
confusion about any function, you will find it covered
in the Complete BASIC Course.

A full and detailed discussion is included of even
traditionally taboo topics such as USR, PEEK and
POKE.

A handy alphabetical summary section lists all
functions, and pravides a short description and
example programs of all topics.

A PERMANENT WORK OF REFERENCE:

The Complete BASIC Course is an excellent
reference work for experienced programmers
(including tips on using special techniques) as well
as a comprehensive step-by-step guide for
complete beginners.

The Complete BASIC Course has over 240 pages
filled with infarmation in an attractive durable ring
binder - this is a lay-flat work of reference that
deserves a place next to every Sinclair ZX 81
microcomputer.

% e

-

30 PROGRAME
FOR THE
SIMCLAIR

OTHER TITLES AVAILABLE:

Melbourne House is the world's lsading publisher of
books and software for the Sinclair ZX 81.

The following titles are also available if you wish to
expand your horizons:

BASIC Course Programs on Cassette -

All major programs in the BASIC Course are
available pre-recorded in this set of cassettes. This
is a valuable adjunct to the Course, saving you time
and efiort.

Not Only 30 Programs for the Sinclair ZX 81: 1K -

Naot only over 30 programs, from arcade games to
the final challenging Draughts playing program,
which all fit into the unexpanded 1K Sinclair ZX 81
but also notes on how these programs were written
and special tips! Great value!

Machine Language Programming Made Simple
for the Sinclair -

A complete beginner's guide to the computer's own
language — 280 machine language. Machine
language programs enable you to save on memory
and typically give you programs than run 10-30
times faster than BASIC programs

Understanding Your ZX 81 ROM -

A brilliant guide for more expetienced programmers
by Dr. lan Logan, this book illustrates the Sinclair's
own operating systermn and how you can use il.
Includes special section on how to use machine
code routines in your BASIC p+rograms,

: Order Form:

Crders to Melbourne House Publishers
131 Trafalgar Road, Greenwich London SE10

(Correspondence to
Glebe Cottage, Station Road, Cheddington, Leighton
Buzzard, BEDS LU7 TNA)

SR . -1 .- . |- S—

The Complete

Sinclair ZX 81 BASIC Course @ £17.50
Basic Course
Programs on Cassatte @E 250
Not Only 30 Programs/Sinclair
ZX 811K @E 555
Machine Language

@E B9S

Programming Made Simple
Understanding Your ZX 81 ROM @£ 8.55

Postage and Packing | £ 0.80
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Scientific and technical
professionals favour
the HP 85, they are
being joined by
increasing numbers of
business professionals.

Find out why the HP 85 = ST
il ==

is the professional
microcomputer at your
nearest Laskys store or

write to our Mail Order department for more details.

9 HEWLETT et et
(B PACKARD 'JSeCei s

BACORERTR

NS

LAFKYS s the largest specialist Hi-Fi chain in Europe, in July 1980 they acquired »w\oi

Microdigital — an independent, specialist microcomputer store based in Liverpool. \C
Since then specialist microcomputer departments have been set up within selected » (
Laskys stores under the Microdigital name, these have now been renamed »

Microcomputers at LAFKYS$

The g_mfessional Microcomputer Retailer
with 10) Outlets Nationwide & Mail Order

BIRMINGHAM

19/21 Corperation Street, Birrninghum, B2 4LP Tel 021-632 6303,

Manager Pefer Stallard 300 yords from Bulling Centre.

BRISTOL

16/20 Penn Street, Bristal, BS1 34N Tel. 0272 20421
Opening 16th Cetaber,
Between Holiday Innond © & A

CHESTER

The Forum, Northgate Street, Chester, CH1 2BZ. Tel 0244 317847
Manager: Jeremy Ashcroft. Next to the Town Hall

4 St James Centre, Edinburgh, EH1 35R. Tel Q31.554 2914
tonoger: Colin Droper. Eost end of Princes Street, 5t James Centre

KINGSTOIN (opening early 1982)
18/40 Eden Street, K.'n[_?sron, KI1 1EP Tel 01-548 1271
Opposite Main Post OHice *

/MICROCOMPUTERS)

LASKYS

N

12/14 51 Mary's Gate, Market Streel, Manchester, M1 | FX. Tel: 061-832 6087
Manoger l,es|}r Jacohs, Comer of Deansgate.

NOTTINGHAM g oy 1982
1/4 Smithy Row, Mettingham, MNG1 20U Tel 0602 415150,

Manager. Alister Howkes,
Within Market Square, Ethonge Buiidings, Mottingham

5B Leopold Street, Sheffield, $1 2GZ Tal 0742 750971
Manager Justin Rowles. Top of the Moor, opposite Town Hall

LIVERPOOL

33 Dale Street, Liverposl, L2 2HF Tel 051236 2828
Manager: Mark Butler Between the Tawn Hall ond Maogrstrares Courts

LONDON

42 Tattenham Court Road, Lenden W1 9RD. Tel 01 &34 0845

'l
Mail Order
Microdigital Limited, FREEPOST [No stamp required), Liverpool 12 iy
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Commodore’s brilliant new
VIC20 home computerisat yourdealers
today. Now you can get your hands on
the world's best home computer,
we're sure you won't be disappointed.

Here's a brief reminder of VIC's
many features:

A typewriter keyboard with
graphics.

5K Memory-expandable to29.5K
user RAM.

8 programmable function keys.

High resolution graphics.

Music in three voices and three

NOW YOU CAN BUY
EBESTHOME COMPUTE
INTHE WORLD.

| L PERGUSGY !
Miwvie Star =

=

octaves, as well as sound effects.

Eight border colours and sixteen
screen colours.

All in a superbly-designed,
compact unit with built-in facilities for
expansion.

Now you can take a look for
yourself. And even take VIC home
tonight.

commodore

COMPUTER

For more information on the VIC 20, telephone
orwrite to: Commodore Information Centre, Baker Street,
High Wycombe, Bucks, orTel: Slough 79292.




FOR ONE UNACCUSTOMED to believing that
State-financed schemes ever do much good, a
visit to Lendon’s Notting Dale Technology
Centre proves that this time a Government
plan is going to work.

Some 18 months ago, Chris Webb estab-
lished the Technology Centre at Notting Dale
in the back streets of Notting Hill Gate. Many
of the slums have been replaced in the last few
vears bur the area as a whole remains poor. [t
is hardly the place where you would expect to
find a computer centre, sited opposite the Free
Republic of Frestonia — a group of houses
occupled by squatters a few years ago.

Four years ago, Webb had been working on
community projects with 16- and 17-year-olds
who were mainly unqualified. No status, no
jobs, no prospects, poorly housed. He had
foreseen the bleak prospect of six or seven
million unemployed by the late eighties.
Reading research papers, seeing the engineer-
ing industry contract and computing grow, he
decided to “dance with the silicon devil”,

With the assistance of interested staff at
Imperial College, the Institute of Education
and the Harrow Trust — a local charitable
organisation — he started purtting resources

COMPUTER CLUB

Notting

Centre

An inner-city success story can
be seen in action in a West
London workshop where up to
30 youngsters at a time are
using the facilities of the
Centre to build themselves the
foundations of a career. David
Pollard reports on this
Government-funded project

together. £750,000 was raised. A disused
bakery was bought and converted, ready for
the computers and peripherals.

Eventually, the Manpower Services
Commission (MSC), succumbed to such a
strong assault. Now it will be funding 30
similar centres throughout the U.K.

For those contemplating similar projects,
the moral is clear: amass what you can from all
the resources available; group together with
others of like mind for strength, and start your
computer or electronics centre. When and if it
works, officialdom may well offer some tardy
assistance; by then you can, to an extent,
dictate your terms.

The notion that Webb had was a complex
mixture: there exists a mis-match of jobs and
skills; job creation is best locally controlled;
unemployed youngsters have plenty of nous
and little schooling; education is most effective
when motivated by a need to know; integra-
tion of real practical work experience is a key
feature of adulr education.

As an act of faith, on a first-come, first-
served basis, and with selfmotivation as the

Work at the centre includes development of aids for the disabled

| main criterion for acceptance, 30 youngsters
| were taken on for a year as a Youth
Opportunities Programme (YOP) project.
Word of mouth seems to have been the main
advertisement. Those who found out about
and visited the Centre were presumably the
more strongly motivated.

With a teaching stafF of six, 15 Pets, several
Aim-65 boards, sundry other computers, test
gear, etc., their learning was in four main
areas: the modern electronic office; elec-
tronics, with an emphasis on the digital;
programming, mainly Basic and Logo with
some machine code; and prototype develop-
ment which was directly practical, starting
with no previous work experience.

The success rate has been astounding. Some
65 percent are now employed. No wonder the
MSC was s0 keen to help; it cannot achieve
this rate with university graduates, let alone
poorly-educated youngsters.

The regime, if such it can be called, is
essentially informal. Though lateness or non-
attendance leads to a docking of the £23.50
YOP wage, there is no strict timetable or

Dale

Technology

curriculum. If someone should wish to play
Space Invaders for two months 10 remove all
trace of it from his system — it rarely takes
longer — then he will probably be left alone to
do it. Sooner or later, with this laissez-faire
approach, a working understanding is reached.
Only by giving the responsibility of action
can responsibility be developed.

The youngsters have two definite assets —
they know when they do not know something
and they have commonsense. Given a toolkit
— soldering iron and pair of pliers — and a few
compenents, they can start making things,
When they realise they do not know some-
thing, then it is time for theory. For example,
they might ask for a seminar on power
amplifiers — to make an electric guitar
sound better — or on analogue interfaces to
input in 4 particular way to a computer,

One of the weaker areas is programming.
The greater proportion of software uses
mathematical modelling. How, then, do you
teach someone with a totally non-mathematical
background? New languages are needed as are
means of incorporating basic mathematics into
the brief 12 months.

The trainees are very good at problem
solving and this shows, when they are
designing. Having gathered components,
discovered the necessary theory, in the end
they usually find a very elegant final solution.

Where are the jobs at the end of this? Some
youngsters have gone into apprenticeship to
further their careers. Sound-recording studios,
musical-equipment manufacturers and Space
Invader emporia have taken on trainees.
Further education, working for the Prestel
service, and salesmanship are courses taken by
others.

After a year’s training, they will have
acquired some of their tutors’ experience, s nd
the Centre clearly enhances credibility with
local employers. By working with high rech-

feontinued on next page)
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(continued fram previous page/

nology, in an area of high potential, their self:
respect and self-confidence is also improved.

A few jobs have been created at the Centre,
Integrated into the scheme of things at the
Dale are two businesses. As with any form of
further education, real products are developed
and manufactured alongside the educational
Process.

Simon Browning runs a small firm develop-
ing aids for disabled people. With a start-up
capital of £40,000, they have a year in which
to become established. If all goes well, similar
firms could be attached to the 30 centres
throughout the country. Such a concepr is,
indeed, a powerful one.

Not only does the design and development
of electronics-based aids provide teaching
material and direct experience; the manufac-
ture and servicing will provide worthwhile
jobs and much-needed equipment for the one
in 10 of the U.K.’s population who are
disabled.

Local support can be provided ar the
Centre, backed by the teaching staff and
engineering associates. Networking between
centres means experience and design work will
be shared, so curting development costs.

Need-based — as opposed to consumer-

orientated — manufacture is not the easiest of

areas in which to start 4 business. There is
little money available. The demand is there
and there are many disabilities which can be
lessened through the appropriate use of high
technology.

¥ 4 risia

TG arrannsnal

If you want to know what devices they will
be making, imagine vourself paralysed, or
blind, or deaf. Now think how you could use

| your computer to help. There is plenty of

scope.

If you spawn an original idea, forget it for a
few weeks. Then if it still seems good, write it
down and send it to the Centre.

Richard Hillier is a well-qualified electronics
engineer who has set up Countermeasures Lid
alongside the Centre. Having developed high
value-added _products — specialised data
loggers, a polyphonic synthesiser, an EPROM
blower, among others — the deal is a straight-
forward one of a 50/50 split of profits in return
for work space. It looks like a stable and
worthwhile interdependence.

Of course there have been problems; there
have been breakdowns and not everyone has
completed the course. As a whole, ir's a
definite success. The fact that the Department
of Industry’s Education Department will be
investing £6 million to £7 million in crearing

similar centres throughour the UK. over the
next year is a measure of thar success,

Chris Webb and three colleagues will be
heading the Dol consultancy set up to handle
this development, which means that it stands a
better-than-average chance of success. They
will provide technical and educarional advice
at an adult and community level as the new
units are starred in tandem.

The Informarien Technology Centres
{ITECs), as the Press has nominated them,
will initially be situated in the depressed inner-
city areas and will be modelled on the Notting
Dale Centre, taking ino account current
needs, local and industrial resources,

The beauty of 2 loosely-coupled nerwork is
that it can be railored ro suit and adjust to
changes in local and immediate requirements,
Prestel will link the centres — information will
be available on-line — giving an economy of
scale, though autonomy can be a strong
feature, integrating each unit into its
individual environment.

Computer Club is here to encourage you
to start your own local computer club
or, if one already exists, 10 join it and
become involved. Each month we will
devote the page to new ideas from local
clubs. We would like to hear of anything
which has made a club a success, or of
any projects or programs you are
developing.

supply it for you at £8+ VAT.
Think of the future . .

How do we do jt?

your Microcomputer.

put eight of this on to a board the size of a ci

RAM EXPANSION for6502andZ80A Micros

ATOM — PET — UK 101/ 0.S. — TRS 80 —
VIDEOGENIE and ZX81

Prices:
Expansion
module Atom | Old Pet| New Pet| UK/0S | TRS80 Videogenie | ZX81
16K £40 £40 £40 £40 £33 £33 £33
32K £52 £52 £52 £52 £45 £45 £45
B4K £80 £80 £80 £80 £73 £73 £73
128K £130 £130 £130 £130 £123 £123 £123

Prices shown are for kit versions, Please add £8.00+ VAT to all prices for ready-built

modules,

All prices include full components and documentation. Please add 15% VAT.
*Extra power supply of 12V/1A and —5V/10mA required. You can either provide it yourself or we can

. and then get down to the basics.
The power of your Microcomputer really lies in its software — and the power of its software depends
directly upon the availability of Ram.

Memory modules are now easy to install and low cost. So why wait?
We have designed memory modules for the PET, ATOM, UK101/0HIO SUPERBOARD, TRS80,
VIDEOGENIE and the ZX81. Off the shelf and ready to run. In most cases, simply plug into the 40 pin
socket of your Microprocessor and you get 128K, 64K, 32K or 16K more RAM at your fingertips.

We make the latest device in the field available to everyone — the Motorola MC 6665
L20 or 84K bit on a single chip, which consumes a mere 10mA at 5V to retain your data or programs. We
garette packet to give you eight times the actual power of

If you do not yet know how to make full use of your 64/128K, our latest documentation includes

programming examples to start you off,

Please write or ring us for further details:
AUDIO COMPUTERS, 87 BOURNEMOUTH PARK ROAD, SOUTHEND-ON-SEA, ESSEX

TEL: 0702 613081
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&-new, simple
to use, moderately
‘priced word processor

The introduction of a brand new word processor is a major event and AJEDIT is without doubt a major
program. There are, however, quite a few Word Processors around and most of them are extremely good
ones - why, therefore, another? The gquestion is even more pertinent when it is known that we specifically
commissioned the writing of it from an author of the status of Denville Longhurst of Enhanced Basic fame. The
answer s that user feedback shows that a large number of customers do not need or want word processor
programs which require a quantity of training before use. Scripsit, for instance, is an excellent program, but is
complex to use; it even comes with a training course on tape. If one operator is dedicated to using the word
processor then it makes sense to have her trained, and the more complex the program (so long as the complexity is
accompanied by more and bigger functions) the better.

AJEDIT has been written for the user who needs a word processor intermittently, say three or four times
a week. Its prime design criteria was ease of use - and just as impartantly - ease of recollection of its commands.
Take, for instance, the text editing commands - they are as close to the Basic Edit commands as possible, so that
the user will remember them: To Insert type 1, to delete D, to take out three letters type 3D and so on,

Furthermore, AJEDIT has benefited from being written after a number of other word processors, The
deficiencies in its predecessors are corrected in AJEDIT. For instance, any control characters can be outputted so
that full advantage can be taken of the features of the particular printer being used. Disk directory access is
available from within AJEDIT as is the killing of files on the disk. The FREE command and a number of other DOS
commands can be carried out from within the program with a return to AJEDIT - with its text intact.

AJEDIT contains close to one hundred commands covering most word processor requirements. Dedicated
printer commands for the Epson MX series and the Centronics 737 are included - again for ease of use of these two
popular printers.

AJEDIT needs 48K and one disk minimum and is suitable for the TRS-80 Models | and 11l and the Video
Genie Models | and 1I.

AJEDIT £49.95
Inclusive of V.A.T. and P. & P.

MOLIMERX LTD

A J HARDING (MOLIMERX)

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.

TEL: [0424] 220391/ 223636 TELEX 86736 SOTEX G
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus 50p postage.
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SURVEY

Selwyn Ward's look at the
major video-game computers
reveals them to be far more
sophisticated beasts than their
pedestrian forefathers. Their
improved display and definition
heighten the effects of the
latest adventurous games.

RacING TO the finish on a Grand Prix circuit,
manoeuvring round trees and moguls in a
downhill ski run, destroying hordes of mal-
intentioned Martians, and averting a nuclear
holocaust, are some of the more scothing |
armchair experiences offered by the latest
generation of plug-in TV games.

TV games have advanced a long way since
the beep-beep of ping-pong tennis and soccer
games filled Christmas stockings not so many
years ago. Now, games are altogether more
sophisticated, considerably more expensive,
and usually known by the more grandiose title
of *“video computer games™.

With Christmas rapidly approaching, we
look at four video-computer game systems:
Atari VCS, Philips G-7000, Marttel
Intellivision, and the Interton VC-4000. The
Interton is similar to the Acetronic MPU
1000, Radofin 1292/1293, Prinztronic VC-
6000, Teleng, Rowtron and Database
COmMputer-game systems.

All the video-game compurers plug into the
aerial socket of a conventional television —
preferably colour, as they all generate colour
graphics. All are equipped with game controls
and 3 mains transformer. In the case of the
Martel Intellivision, the transformer is in-
built.

The video-game computers are described as
“programmable”, although this does not |
generally mean that they can be programmed |
by the user. It refers to the fact that video |
computers can accept plug-in cartridges which
allows you to have a continually-expanding
library of games. Inevitably, cartridges
produced for use with one video-game
computer system cannot be used on another.

The Atari VCS has been on the scene for
longer than its rivals and with a range of
around 40 cartridges, it has by far the largest
selection of games available, Cartridges vary in |
sophistication frem relatively simple bat-and- |
ball games to complex animations such as |
Superman where action is limited not solely to |
the dimensions of the TV screen. |

The player — controlling an animated
Superman figure — has to roam through a
series of inter-connected displays, flying out of
the lefi-hand side of one display into the right-
hand side of the next, to capture and jail a
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DEO GAMES

band of desperadoes, find and rebuild the
hidden sections of Metropolis Bridge, and
change back to meek mild-mannered news
reporter Clark Kent to file his story at the
Daily Planer. All of this while dodging
Kryptonite meteors which rob Superman of
his powers — and for which the only cure is to
find and kiss Lois Lane.

Cartridges are -also available containing
excellent chess and checkers programs — I

| found that the Atari chess cartridge could

usually better my dedicated-function Boris

| chess computer — as well as backgammon and
| Othello, which is also known as Reversi. A
| Basic Programming cartridge is also available,

although it is extremely limited in scope.

The Atari is best known for its versions of
popular arcade games. Most video computer
systems now include a Space Invaders cart-
ridge in their range, but the Atari cartridge
most closely reproduces the arcade game
which has spoiled s0 many pubs throughout
the UK.

New Atari cartridges include Asteroids and
Missile Command; again, both are based on
arcade games and both have very fast action,
indeed. New cartridges fully compatible with
the Atari are also now being produced by an
independent company, Activision. These
already include some three-dimensional sports
games which compete directly with the
generally more sophisticated sports-game
cartridges available for the Martel
Intellivision,

Separate joysticks

Unlike the other video-computer game
systems which have muld-function game
controls, the Atari uses separate joysticks and
paddles, which means users have the task of
plugging and unplugging controllers when
changing between some of the cartridges. [t
also means that to use some cartridges, addi-
tional controllers must be bought. In fact the
controllers seem to be the weakest fearure of
the Atari,

The joysticks in particular are prone to
jamming or breakdown. On the other hand,
the Atari is the only video-game computer
which — at least with certain cartridges —
allows four players to compete simultaneously,
provided you buy an additional pair of paddle
controls.

The Atari VCS, which can be found for
slightly less than £100, is complete with a

| Combat cartridge which comprises a variety of |

tank and air-battle games. Additional cart-
ridges vary considerably in price from around
£16 to £35. The newer cartridges tend to be in
the £23 to £29 price range, although the
Activision range costs around £16.




Above: the Interton VC-4000 iz based on the
same clip as the Acetronic MPU 1000, Radofin
1282/ 1293, Prinztronic VC-6000, Teleng,
Aowtron and Database systems,

Top feft: the Intellivision from Mattel.

Far feft: there are 40 cartridges in the Atari
VCS games library.

Below: Philips® G-7000 video-game machine.
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The Philips G-7000 video game computer is
an attractively-styled piece of equipment with
a full alpha-numeric, touch-sensitive keyboard
— although most of the Philips game
cartridges use only the system's joystick
controllers,

The release of cartridges for the Philips
G-T000 started slowly, although there are now
about 25 in the range. As with the other video-
computer systems, the range is varied and
offers sports games, shooting games and maze-
chase games. The number of game variations
on each cartridge is mostly very limited,
although some of the early Philips games
cartridges included some curious combina-
tions; one cartridge contained the odd mixture
of anagram and car-race games; another
contained a lunar-landing game, a memory
game and a Mastermind code-breaker game.

Graphics on the Philips G-7000 are rela-
tively crude. Often objects which are displayed
appear as seemingly abstract shapes. There are
occasional compensations, however — par-
ticularly entertaining is the animation of the
swaggering gunslingers in Gunfighter, who
closely resemble a pair of saddle-sore John
Waynes.

Some-of the Philips cartridges are cleverly
conceived and are peculiar to the Philips
systermn. Stone Sling, for example, is a two-
player game where each player controls a
medieval soldier and stone catapault behind a
towering fortress.

Players fire their catapults at each other to
eliminate their opponent’s fortress or hit the
opponent’s catapult. The fortresses crumble a
little more each time they are hit until one is
completely destroyed. Then the losing soldier
waves a white flag to surrender. One of the
newer cartridges, Basket Game, is also
unusual in that it is, in effect, 8 two-player
version of the usually solitaire pinball game.

Limited scope

The Philips G-7000 retails ar about £95 and
all cartridges are the same price at about £15.
An assembler programming cartridge is avail-
able which compares favourably with the Atari
Basic Programming cartridge, but which is
still limited in scope — not least because there
15 no means of storing any program which a
user does manage to write.

The most expensive of the video game
computers and in many respects the most
sophisticted, the Martel Intellivision system
combines superbly-derailed graphics with
relatively realistic sound effects. A range of
around 20 cartridges is currently available.

The Martel controls differ considerably
from those of rival systems. Each control has
both a touch-sensitive keypad and direction
disc. With every games cartridge you are
provided with a pair of overlays which slide on
op of the game-controller keypads and
indicate the function of each pressure-sensitive
area. The direction disc corresponds in
function to a joystick,

I found the overlays a very useful innova-
tion, particularly given the number of
functions used in some of the more complex
games. I would, however, have strongly
preferred a good, old-fashioned joystick to the
touch-sensitive disc as a means of control.

fcontinued on next page)
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HOME COMPUTER RETAILERS

BED'S

Computopia, Leighion Buzird (3 700N
Comserve, Bedford (2167400

Electron Svstems (Sandyd Lud, Sandy (81195)
Texas Instruments Lid, Supply Division,

Left: the Database games computer
and above, two of the fatest
cartridges for the Atari VCS.

fcontinued on previous page)

Many of the Mattel cartridges feature a very
acceptable similation of three-dimensional
graphics. The tanks manoeuvring in Armour
Battle are no mere missle-spouting blobs, but
detailed figures — although despite this, and
the large variety of terrain displays which can
be randomly generated, the game has if any-
thing less potential than the more conven-
tional tank-battle games available with the
other systems.

More complex are the battle games which
feature both strategic- and tactical-level
combat. In Space Bartle, for example, play
begins with a radar display showing five fleets
of alien space ships moving in from different
directions towards the player’s mother ship.
The player has three squadrons, each of three
fighter ships, to launch against the approach-
ing enemy.

The radar display is used to deploy forces,
bur where a squadron intercepts an alien fleet,
the player may switch to a tactical display
where he can view the action as if from the
cockpit of one of the fighter ships. The object
at this stage is to shoot down the alien ships
while avoiding their laser fire. Players can
return at any time to the strategic radar display
to check on progress of the squadrons and of
invading fleets.

However, where the Martel system moves
into its own is with its range of elaborate
sports games. These involve fine detailed
graphic displays showing complete animated
teams, playing full-length games, and even
featuring crowd noises. The team-sports
games actually seem more complex than they
really are, as players each control only one
figure at a rime while the computer animates
all the remaining figures, but they are
certainly entertaining to play and watch.

In Hockey, which is actually an ice hockey
game, the cartridge even provides for fouls and
player figures being sent off to the penalty
box. In Skiing, among the most enjoyable of
the Mattel cartridges, players take turns to
race against the clock and/or each other on a
variety of downhill or slalom runs, dodging
trees and jumping moguls, manoeuvring the
skier figure by altering the angle of his descent
down the mountain. A Soccer sports-game
cartridge is supplied with the Mattel
Intellivision video-game computer,

The Martel retails at around £200, which is
perilously close to the price of some genuinely
programmable, and more versatile, home
Compurers.

There is, however, no programming
cartridge awvailable for the Mattel, although
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plans have long been announced for the intro-
duction of an add-on keyboard to convert the
Mattel Intellivision into a home computer.
There is still no news of when the keyboard
will be available in the UK. nor of how much
it will cost. Meanwhile, Martel cartridges sell
for around £19.

Typical of a number of video computer
games, each with similar range of cartridges,
there are currently around 25 cartridges
available for the Interton VC-4000.

The Interton uses multi-purpose controllers,
comprising a joystick attached to a keypad
over which overlays can he fitted. I found
these controllers easier and more convenient
in use than those of the other video computer
systems.

The cartridges themselves are varied but
generally unremarkable. Some of the combina-
tions are very good value — Car Racing
includes games where the object is to avoid
crashing into on-coming vehicles, games
involving a race around a circuit, and night-
driver games where the object is to stay on a
sharply winding road. In the Atarl system,
where versions of the same games can be
found, these are spread over three separate
cartridges.

Nevertheless, the graphics and sound effects
generated by the Interton system are
extremely crude by comparison with the Atari,
Martel and even Philips systems. For some
inexplicable reason, tanks or planes blown up
in Tank/Air Battle do not explode, they
enlarge to several times their original size.

Also in this cartridge, the planes in air-battle
games have the irritating habit of freezing in
mid-air when they reach the edge of the screen
rather than flying around the other side of the
screen as is the case with similar cartridges for
rival systems.

The Interton VC-4000 retails for around
£95, including a Space Invaders cartridge.
Additional cartridges are around £15. Some of
the similar video-game computers can be
found from around £65, although usually the
cartridge supplied is only a bat-and-ball game
cartridge.

Video-computer games are likely to prove
more than just a five-minure wonder in most
households. With the new cartridges for all of
the systems being released all the time, it is
likely that your bank balance will run out long
before your family's enthusiasm.

It is a sure bet that Santa will be delivering
many video-computer games this Christmas —
but do not be surprised if he's still elbowing
his way through the kids to the front of the TV
well into the new year.
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TI99/42

camputer

TheTI994A
The Home Computer

worthy of

Even if you're new to computers, you'll
be using the TI-99/4A within minutes of plugging it
into any standard TV set. Because the TI99/4A is a
true computer for the home. Immediately accessible
to the whole family. All for around £299.

Just snap in one of our wide selection of
Solid State Software* Command Modules, touch a
few keys, and you're ready to go. The 40 modules
can sharpen your children’s maths, teach you to win
at chess or even help vou with household financial
decisions. And much more besides. In all, over 400
programs are available.

All enhanced by full music capability and
16-colour graphics.

Another development which sets the
TI-99/4A apart from the rest, is our optional Solid
State Speech” Synthesiser. Actually reproducing the
human voice. With our new Emulator Command
Module; its vocabulary is unlimited.

For data input/output you can use an
ordinary audio cassette recorder. And a full-size
professional keyboard makes it easy to use.

the name.

The TI-99/4A comes with T1 BASIC built in.
Ideal for when you want to learn programming -
and to get you started there’s our “Beginner’s Basic”
course, free with each machine - yet powerful
enough for even the most experienced programmer.

To help you get the most from the TI-99/4A
vou can join the independent users’ club. And there’s
a special magazine (*99’er”) available through
dealers, or on subscription.

So, it you're looking for a home computer,
you can’t afford to miss the TI99/4A for versatility,
power and value for money.

* 10K RAM, Expandable 1o 45K.

* 26K ROM including 14K BASIC.

* Command Modules add up to 36K ROM.

* 13-digir floating point.

* Other languages soon-logo, UCSD PASCAL, TMS 9900 Assembler.

* Options - Speech Synthesiser, Thermal Printer, RS-232 Peripheral
Adaptor, Disk Memory System.

To find vour local dealer check the O
list on the left, or for more information
write to Texas Instruments Ltd., (MS.24), H

Manton Lane, Bedford NK41 7PA.

TEXAS INSTRUMENTS

LIMITED

FTrademarks of Texas Instruments.|



' REVIEW
/X PRINTE

The new £50 printer from
Sinclair means hard copy at a
soft price. Eric Deeson
assesses the device.

PERHAPS £50 seems a considerable sum to pay
for an add-on to a £50 computer, but the ZX
printer is a miracle at this price. Superbly
designed, the cigarette-box-sized machine is
inexpensive to run and gives impressive
results. If you bear in mind thar it speedily
reproduces all the Sinclair graphies, you soon
realise that it would be remarkable at several
times the price.

Mechanically, the system is a neat applica-
tion of a standard approach, A spark-emitting
stylus scans the aluminium-coated paper,
burning away the metal to create the black
points which form the “printed” character.
The line of sparks is a pleasure to watch.
There is a very slight smell of burning, and
the residue of burnt paper soon lines the stylus
tracks.

Print gquality is good, although there is
sometimes a slight distortion in the verticals.
Qccasionally, the black smears on to the white

Technical Specification
Powar Pack
Size: 10 by 7 by 6.5cm.
Weight: 626gm.
Output: 9V. 1.24. Unregulated.
Cost: Included in price of printer.

Printar
Size: 14 by 9 by 5.5cm.
Weight: 400gm.
Power; From the computer.
Paper: Electrostatic.
Rolls — 19.8 by 10cm.
Five rolls £11.956 — one supplied.
Resolution: 266 by 256.
User graphics: Yes.
Expandability: Via connector to computer.
Cost: £49.95 including VAT, postage and
packing.

and makes inverse characters rather hard to
read. Even normal characters can be confused
more readily than on screen — “I" may be
mistaken for 1 and the numerals 3, 6, 5and 8
are sometimes indistinct. This makes reading
ZX printed listings rather tiring — especially
with graphics and machine-code routines.
Generally, print quality is perfectly adequare
— photocopies made from the listings are
good.

The ZX printer is supplied in the standard-
size Sinclair foam box, with a heavy new
power supply, and a l6-page booklet with
guarantee. The power supply replaces the one
which fed the ZX-8] and is welcome because

24 YOUR COMPUTER, DECEMEER 1381

of its long leads. It becomes only slightly
warm — the temperature of the computer gave
IMe Mmore CONCern.

The ZX-81 white-out problem is no more
frequent than usual — even with the 16K
RAM in position. However, one must now be
even more careful during long programming
sessions with the 16K. The printer plug fits
into the RAM-pack position, and the RAM
pack fits into the plug. The result is
surprisingly stable, but must be less reliable
than using the 16K connection alone.

The ZX printer is not silent — the corollary
of its design. All the same, the noise is not
excessive, and if there is vibration — as there
must be — it does not disturb the nearby
RAM.

The paper-roll holder is easy to attach and
detach, to unload and load. When reinserting,
however, push it home with an extra jog for
luck to ensure that the clips are correctly
located. The serrated tearer will presumably
become blunt relatively quickly but works well
as long as you hold the roll while tearing off
the copy.

The printer’s only hardware control is the
paper-feed burton. Very occasionally, this
becomes stuck. In fact, I already bypass it in
most cases by using Copy, Break. Otherwise, I
use software control, as detailed in chaprer 20
of the manual. While the printer is working,
video synchronisation is lost — so, if you write
a program mixing outputs to printer and dis-
play, do not pur the instructions too close
together; Pause 20 is enough,

The cursor homes, too, so you are obliged to
reposition it using cursor control. The Copy
command reproduces the contents of the
screen-display area on the printer, including
empty lines. It does not reproduce the message
lines, so commands, report codes and input
prompts do not appear. On the whole, that is
acceptable, though I have already had occasion
to wish it were otherwise. Break and Cont
work with the printer as with the screen
display, though Cont does not always give a
perfect join. If-Then Copy is a useful
technique.

Of course, you cannot use the printer for
animated graphics games. However, repeated
graphics patterns are really beautiful — the
mix of striped black and silver is very striking.
A few home users are bound to be tempted
into creating designs for greetings cards.

The only standard printer feature missing is
Echo — reproduce on the printer what is
entered at the keyboard. This has a number of
uses, not least allowing one to program away
from the den without a bulky TV set. The
obvious starting command is LPrint Inkev$,
but that is not more use than Print Inkey$.

Technicdl

Stephen Adams approaches
the ZX printer from the
technical angle.

THE INSTRUCTIONS for most printers are av
best sketchy, but those supplied with the ZX
printer are most detailed and simple. The
instructions for using the printer in a program
are derailed on page 133 of the ZX-81 manual
and are not included in the printer’s
documentation,

There is also a clear explanation, illustrated
with drawings, on how to load the printer with
paper which is the only complicated aspect of
using the machine. Although Sinclair recom-
mends its own aluminium-based, electrostatic
paper, others can be used.

The feed button is the only control on the
printer and when pushed, advances the paper
a line at a time. Nothing can be printed while
this button is depressed. When the printer has
finished a 65ft. roll of paper, it needs to be
cleaned. You can use a child’s paintbrush to
clear the burnt aluminium top paper from the
recess under the paper carrier.

The printer is activated by addressing a port
with address line A2 low. This is the usual
form for Sinclair and, of course, reduces the
number of input/outpur addresses available to
the user. The official address for the printer is
port FB which is both written 1o and read
from, The printer also appears at other
addresses so if you write machine code to
access any one of these, vou need to change it
before you use the printer. A summary of the
data bits and their uses are given in table 1.

The programs provided in the manual vary
from a text justifier to a high-resolution plotter
which enables the user to define every dot on



aspects

Table 1.

Data Bit Use Read Write
DO DOT STROBE X
D1 MOTOR SLOW X
D2 MOTOR STOP X
D6 PRINTER EXISTS X
D7 HIGH VOLTAGE TO

STYLUS X

D7 STYLUS ON PAPER X

Note: Conditions active on binary 1,
opposite on binary 0. All conditions are
latched. On pressing feed button, D1/D7
are low and D2 high.

the printer. As this resolution is 256 by 256,
there are 65,536 dots to define and as can be
expected, that occupies 8K for the array alone.
It means, howewver, that very accurate graphs
and user-programmable graphics can output to
the printer. Naturally, calculations concerned
with these graphics slow down printing speed
— in the Fast mode, the high-resolution plot
program takes four minutes to complete,

All printing is done in Fast mode which
means that there is no screen to watch while
the printer is printing. A full screen can be
printed by the command Copy and takes 12
seconds.

LPrint prints a line of text to the printer
instead of to the screen and uses the same
format as the Print command. The only
command which cannot be used is At, but you
can use Tab in its place as the LPrint prints
only one line at a time. LList lists the program
lines and can be set to any line in the program.
LList will, however, only stop at the end of a
program,

The printer is plugged inte the back of the

ZX-80 or ZX-81; its connector neither binds
on the case or wobhbles when a key is pressed.
The connecting lead is only 3in. long, very
stiff and must be placed on the right-hand side
of the computer.

The 16K RAM pack plugs into the back of
the connector if you have one. No problem
was found in using the RAM pack since
Sinclair Research has provided another power
pack rated at 1.2A to replace the existing one.

The new power pack must be used — the old
one rated at 700mA cannot cope. The new
power pack has several design changes as it
uses two power silicon diodes instead of the
previous potted-bridge rectifier. It has also
increased the size of the smoothing capacitors
from 2,000uf to 32,000uf. It no longer plugs
into the wall socket, but has a mains lead of
5ft. and no plug. This means you can pesition
your equipment further from the power point,
but you now have to go and buy a plug before
using it. It would be bertter if Sinclair provided
a plug so that the machine could be complete
and ready to go as soon as you receive it.

Once the printer is connected, the power can
be turned on. You will hear a short whirr from
the printer as it lines up its starting point.

The printer is relatively quiet during normal
operation, but when printing makes a noise
like a clockwork toy, whirring and spluttering
until printing is finished. The blue flashes
under the transparent Perspex shield show the
printer at work. Its stylus runs fixed to a con-
tinuous belt and burns away the aluminium.

When it has finished printing, the paper
must be advanced — there is no spacing
between pages — if you wish to tear the paper
on the serrated edge provided. The print is
very clear and the inverse graphics excellent.
It can be very easily photocopied for a
permanent record if you dislike the shiny
surface.

A test was done on the paper to see if the
print could be affected by heat as some electro-
static papers are. After three hours sitting
above a gas fire, no deterioration could be
noticed. The paper does, however, pick up
grease from the fingers although it does not
affect the clarity of the printing. Creases in the
paper can crack the aluminium surface, but I
noticed, no flaking of the surface.

The paper was also soaked in water and
dried by a fire to test its extremes; the paper
did not lose its white backing or the quality of
the print. Altogether it seems satisfactorily
indestructible. There are no gaps between the
graphics so a continuous line can be created,
Nor are there gaps between lines so you can
print whole pictures — size of the characters is
2.5mm, square.

The paper is 10mm. or 4in. wide and only
one 65ft. roll is provided with the printer.
Replacement rolls are available from Sinclair
Research at £11.95 for a five-roll pack,

Removing the top of the printer to look at its
insides is not a practice I would recommend as
traps lurk for the unwary which might wreck
the machine,

The logic is contained in a single uncom-
mitted logic array chip or ULA which has
been specially programmed for Sinclair to
control all the functions of the printer. It does
several jobs:

B Puts out a strobe signal on Do.
B Controls motor an and off, plus the slowing

of the motor near the end of the printed line.
B Checks that the stylus is resting on the metal

strip on the left-hand side of the printer

befare printing.
B Decodes all addresses to the printer and
latches them.

Apart from the ULA, there are -various
capacitors, resistors and a high-voltage
transformer all mounted on a single-sided
printed-circuit board. The motor and cable
also terminate on this board. Under the board
is a strobing disc which contains slots to tell
the light-dependent resistor whether it is

: e R
covering a black line or not. This makes sure
that all 256 dots are printed in the same place
each time and do not depend on the motor
speed.

The motor drives a plastic worm gear to
drive the paper up. A belt-driven system takes
the stylus to where it should print each dot.
This belt is carried between two pulley wheels
whose ends are located in the top and botrom
of the case, The belr is made of ridges which
slot into grooves in the pulley wheels so there
is no slipping.

On top of the belt the printing stylus is
mounted — two pieces of wire are wound
round a spigot on top of the belt, The wire is
bent so that one end sticks outwards to write
on the electrostatic paper and the other points
inwards to connect with a metal track running
inside the top of the case along the paper.

The stylus had to be made from special wire
since it uses a high voltage to burn away the
aluminium coating and must be able to
tolerate the wearing away of the tip by these
voltages.

The power for this machine is taken from
the 9V line and this means that the voltage to
the input of the regulator is lowered. It also
means that the regulator runs cooler even
though the printer does take some current
from the +5V regulator.

Conclusions

B The printer is well made and robust
and the paper-feed button is the only
control on the printer.

B The printing quality is excellent and
the paper is virtually indestructible.

B The paper can also be replaced by
others although this is not recom-
mended by Sinclair.

B Loading paper is simple and well
illustrated.

B It is, on the whole a very efficient and
above all inexpensive machine which
should delight the user.

B The programmer is catered for under
the technical section if he wishes to
write his own printing routines.
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HINTS & TIPS for the Z2X81
by Andrew Hewson

£4.25 IVI |Croga me FREE! tape

directory with
Sinclair pint pot.

Simulations =
*Saving Space — vital reading for all ZX81 owners,

+Und¢:rstanding the Display File — using the_disp!ay fila as memory, Zxa-l - VidED Genie * TH SBDJ; L“

clearing a8 part of the display, using tokens in FRINT statements.
* Converting ZX80 programs — explaining simply but comprehensively
how to convert the hundreds of published ZX80 pgorams. Asset Stripper Compete against your computer controlled
*Chaining Programs — revealing technigues for passing data batwesan arch-rival "KO Investments’”, capitalizing companies on the
R:U‘!i:ams-ccg”inpﬂ SUDFWti"Esl:“’m Ecosiee E"d %‘gb”f“z“;g da;ghf.i:is- stock market and bidding for takeovers to gain control of
*Machine Code Programs — all you want to know abow m ir : . i
language. Ea;plair‘lir?g how to wr"ilte, load, edit and save machine cods lucrative assets. Can your micro really outwit you?
and how to debug your routines.

*80 pages explaining clearly how to squeeze a computing quart out of a

Routines and programs are scattered liberally throughout the text and the Kingdom of Nam As ruler of Mam you must control its
final chapter consists of twelve useful, interesting and entertaining economy; allocating labour; building cities, factaries and ships;
programs such as LINE RENUMBER, BOUNCER, SHOOT, STATISTICS importing and exporting; negotiating pay claims and fighting the
ete, looming threats of inflation, strikes, starvation, cverpopulation
Cassettas for 16K ZXE1 and revolution. How long can you stay in power?

SPACE INTRUDERS — fight the marauding zlien as you battle to save

the Earth. All the dynamic parts of this program are written in machine High Stakes Buy, sell, train and bet on racehorses. An
code for super fastfun ... £6.50 opportunity to make money shrewdly and spend it recklessly.

PROGRAMMERS TOOLKIT — line renumber including GOSUBs and
GOTOs, Hexadecimal Loader/Printer, Find, Edit and Replace BASIC
program strings

Scrolling racing commentary. One or two players,

Inlvaders Ypur planet is threatened by outer space invaders whao
Cassettes for 1K ZxX&1 will use their ultimate weapon if you let them get too close! inot
$ yet available for ZX81)

MINI SPACE INTRUDERS

— *res!crur machine language
programmers have done it again. Now you can play this super game on
your 1K machinel 4ll the fun of the arcade game in your own homel £5 95
STATISTICS — Mean, standard deviation, regression, trend anaIySIS chi
squared test, graph plot.. PP N = -
Z80 Op Codes — this handy readv re-:koner lists all B0 plus 230
machine codes in decimal and hexadecimal with their mnemanics. Each
code is succinetly explained and cross referanced. Complete with All programs in BASIC {for 18K] on quality cassettes.
promeGUye Erppaanfamiat Kb Send £4.50 for 1/£8 any 2/£11.50:3/£15:4/£18.50:5/£22:6
BLANK C12 CASSETTES 10 for £B. 50 25 for £13.25

Send SAE for full catalogue Please tell us which micro and send cheque/PO to:

Chegue with order or quote Access number to: 73 The Broadway, Grantchester, Cambridge CB3 9NQ
HEWSON CONSULTANTS, 7 GRAHAME CLOSE, BLEWBURY,
'k OXON OX11 9QE. TEL: {0235) 850075

COMPUTGR SYSTEMS FOR THE
HOME & BUSINESS ENTHUSIAST

SPECIAL HMAS OFFERS — GREAT REDUCTIONS!

GAME COMPUTERS FOR ATARI 2600

Wordgram We have yet to see a better version of this popular
word game, Guess jumbled words or fill in the blanks, using the
computer's words or your own,

Party Bran Tub Lots of programs — including one of the best
message scrollers around. Play your computer at noughts and
crosses and analyse each game afterwards if you wish! Guessing
games — words/numbers/rhymes etc. [many <1K)

Atarl 2600 computer system + combat £ 94 93
Phillips GTO00 computer system £ 82.00 Atari 2600 computer systerm + combat & space invader package  £1 1=.r;.c-r:|
Matel |ntellivision computer system £179.00 Atari 2600 computer systern + asteroids package £125.00
i i i i £ 1485
Brain Games £ 1495 Game Library E B.75 Video Olympics
Advantura £ 22.25 Mains Adaptor £ 425 Breakout £ 14.50
Champlanship Soccer £ 2550 Blackjack £ 1495 Basketball £ 14.7%
Supéerman £ 22,25 Othelic E 21.50 Mini Golf £ 1495
Space Invaders £ 27.75 Vidao Pinball £ 21.60 Human Cannanball £ 13.85
Maze Craze £ 22.25 Mtissile Command £ 27.25 Bowling £ 14495
Video Checkers £ 22.25 Asteraids £ 29.895 Sl_c\-'dwel’ £ 14.9%
Casing £ 22,25 War Lords £ 2275 CI.I¢U3 ) E 14895
Indy 500 E 31.50 Flag Capture £ 1650 Might Oriver E 1495
Backgamman £ 22.7% Super Breakout £ 2275 Golf £ 14.50
Basic Programming £ 28.50 Air Sea Bartle E mgg gndge-E:'l E Hgg
Chess £ 32.50 Space War . urraund :
Atari Pacdles £ 11.25 Outlaw £ 1485 gﬂgcsntriuon E :igg HTH'“
Joystick £ 11.25 Slot Racer £ 13585 odebresker L
Keybosrt £ 11.25 Street Racer £ 1485 Fun Numbers E 1495 400/800
angman ;
All Phillips G7000 Games Cartridgs (expected No. 31] enly £12.89 Intellivision Mattel Game Cartridge — complete range In stock only £16.40 ﬂcm‘n Htom &
GAMES CARTRIDGES TO BE RELEASED FOR XMAS P.0.A. Pull Range Of
Phillips G000
30 Battlafiald * 31 Musian POA * 32 Supermind * 33 Jumping Acrobat * 34 Satelite Anack * 35 B-ball + Rattation * 38 Scccer/lce Hockey Shﬂfp compute s
ATARL 2
Saa Wolf * Stellatrek * Flag Capture * Boxing * Tennis * Skiing+ Kaboon * Freewsy * Dragster * Lasser Blazer * Fishing * Derby
INTELLIVISION (MATTEL} Available

Starlight Atari * Billlards * Soccer/ica Hockey * Bowling * Boxing * Astro Smash * Snafu * Space Amaarider * Triple Astion

" CREDIT FACILITIES| [ SPECIAL DEALS FOR || _MAIL |

AVAILABLE __| [CASH & CARARY CUSTOMeRS| | . ORPER
VIDEO SERVICES (BROMLEY) (AVAILABLE

TELEPHONE 01-460 4169/8833

8 SUNDRIDGE PRRADE

dunng month
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ELECTRONIC GAMES

COLOUR CARTRIDGE

5 E .
SEMI-PROGRAMMABLE TV GAME
= 4 Cartrdges + Mains
Adaplar
Marmal Price £73 39,50
NOW REDUCED TO: nc var

DATABASE T.V. GAME

Mgy

FULLY PAOGRAMMABLE
CARTRIDGE TV GAME
14 Cartridges available
Morrmal Price £F37 86
MOW REDUCED TO:

CHESS COMPUTERS

AAE COVERED BY
THE EXCLUSIVE

I//‘_ Y Mormal Frice £43 95
| \ NOW REDUCED TO:

£3950:

Teach your child to
spall properly with
this umigue learn
ad Fully automatic
feaiures and scoring
Additignal waord
madul milable 1o
¢ extend the range of

HAND HELD GAMES

EARTH INVADERS

nvaders are @ bresd of creature e
n ke killed by

HAND HELD GAMES

GALAXY

£19.95.

NGTE FRE 10w of Haitacsy Hoad
BN war aly Piceie reter fgm
Erefoup High Sereer

We carry a range of over 15
different Chess computers:

The mostpopular Gameon
thi market with a range of aver
40 canridges including SPACE
INVADERS with owver 112
games on one cartridge.

SPACE INVADERS

Hand-meld Invadar
= Invaders Cars
ATART AALGE)

£
04 FABASE N -'ERICI{.

ADD-ON £199

ADAPTOR

Electronic Chess
Chess Traveller

Chess Challenger 7

Sensory 8
Sensory Vowe

£29.95
£39.95
£79.00
£119.00
£259.00

SPECIAL OFFERS

VOICE CHESS CHALLENGER

Normal Price £245 NOW £135 00
SARGON 25/BORIS 25

Mormal Price £273 70 NOW £1599.95

A greees welade VAT

OLYMPIA HHP 1010

Narmal Price £57 2
NOW REDUCED TD

£34;

Uses ordindey pape:!

o meed fo buy expensive

thermal paper!

Fast add lisung PRINTER

CALCULATOR 2 tngs per

second. V0 degir capaciy
narmal adding

Mpins AOFOTAT Ealv il

24 TUNE
ELECTRONIC DOOR
5 BELL

Normal Price £12 70
NOW REDUCED TOr

T0me var

rl""' IUI"=S

control Select ',.'\u_s mus|

approprigle tune for g

VISIHOT. Wil a

wnes for different times of
ire year!

THE OLYMPIA — POST OFFICE APPROVED
TELEPHONE ANSWERING MACHINE

WITH REMOTE CALL-IN BLEEPER

This telephone answering machine is manulactures by Qlympia Business Machines, ane of 1he
largest Olice Equipment manufaciurars in the UK s tully POST OFFICE APPROVED and
answer and record messages for 24 hours a dey. With your remate call-in bieeper vou ca

these messages by telephone wharever you are in the world. The rermote call-in bleeper act

Answer Record Unit, which will at your command repest messages, ke
acuvated fram anywhers in the warld, or on your relurns 1o your home ar adf

or grasg them. and is
Themachinecanalsa

be used for message referral, if you have an urgent appomimeant. but are expecting an impartantcall

simgly recard the “phone number

SILICA SHOP LIMITED

and poaton whera you can be reachad

With ophional extra
blespars (£13 each} 1this Facility can be
exlended W colleagues and members of
the farmily Using & CHO s1andard casserte
yau gan recard as many as 45 messages
The anmouncement can be uwp to 16
Saconds long and the  INEaMmng MEsLage
up 1a 30 seconds lam
Tha machine 15 easy Lo mnstall and comes
with 1w struchigns H s easily wirad m
wour |un-:|-0r' b i @ =
mors proveged or al
can be provided to pl
Mast imporiant of cou
P E APPROWVE
e VATHincludes 1he
extra-hght remaote call-in
el e microphene messa
mains adapier  The

G wli w2 and s fully gua
12 manihs The telephong can be
diracily on the wnit mio addion
space 1% reguired

£135 .

THE RADOFIN TELETEXT ADD-ON
ADAPTOR

al sacket of your
: CEEFAX ang
.;Rﬂl’. LE felevimion informansn services

TIHS MNEW MQDEL INFDHPDRATES

PRESTEL
VIEWDATA

R R & gomT
L & TRAKmeTE
T
CrmLrER At CE
.3 (3
HOUSTHG & bilée T

] HE GRPAT [ GH
mu:u " Comomry m

e Prostel Wiewdata
eolour or biack & whize
Faatures

|

SPECIALE 998 85

01-301 111

DEPT.
YL12=81

1-4 The Mews. Hatherley Road. Sidoup, Kent DAT14 40X
Telephone: 01-307 1117 or 01-308 1111

|""'4|||||I

'm ||
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INTERVIEW

RICHARD FOITH

Richard Fothergill
heads the
Microelectronics
Education Programme
which is backed by
£9.5 million of

State funds. Bill
Bennett visited him at
his North-East base.

THE PROGRAMME is run from a small
semi-detached house on the campus
of Newcastle Polytechnic, a short
ride on the new Tyne and Wear
Mertro from the centre of the city.
After we had met and I had been
introduced to the staff, there was one
burning question: “Why run such a
seemingly important project from
such a remote location’? The
answer provided not only justif
ication, but alse a deep insight into
the mind of the man who leads a
tearn with # very important job.

“I was already working in
Newcastle as a reacher trainer on
this polytechnic site; T didn't really
want to move anyway as I like it
here. However, if microelectronics
can do all that we are told it can,
then it should present no problems.
The one advantage of living in the
microelectronic age is that one
doesn’t have to travel 1o work; the
work can travel to you. Information
transfer is readily available and we
are using it".

What about the inevitable travel-
ling that needs to be done in the
course of your work? “Newcastle is
fortunate in that it has excellent rail
links: the Inter-City 125 trains mean
that London is just over three hours
away. Most of the travelling is done
by the information team though.

“One advantage of our location is
the peace and quiet — there is no
busy traffic passing our windows all
day. It means we are left to get on
with our work here. The only dis-
turbance is the occasional cheer from
the football pitch”. Cheviot House,
the nerve-centre of the programme is
located next to a sport field.

Having disposed of the questions
regarding what now seems like a
wise choice of location, [ asked
Fothergill to sketch the background
te the DES Microcomputers in
Schools programme. He at once
pointed out that it was a micro-
electronics in schools and not just a
microcomputers in schools pro-
gramme, and that the scheme was to
cover pupils from the age of five
through o 13,
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The sum of £95million index-
linked to the 1979 value had been set
aside for the programme by Neil
Macfarlane, the then Parliamentary
Under-Secretary at the DES, and the
programme was to be run from
March 1980 for five years, In
November 1980 Richard Fothergill
was appointed director.

“When [ had assembled a team,
we proposed a strategy. In effect, we
began implementing our plan from
February 1981, but it didn’t begin
officially until April. It was decided
[0 concentrate on three main areas
which, for the want of better titles,
we have called: resource, teacher
training and curriculum develop-
ment, which is really a catch-all. We
decided that because education is
run in this country by local author-

‘We are on
the verge
of an explosion’

ities, we realised the importance of
involving them.

“The money we were given was
not enough to make us significant to
each individual local authority, so
we divided the country inte 14
regions; 12 in England, and one each
in Northern Ireland and Wales, The
Scottish run their own show from
Glasgow. Both groups work in co-
operation with each other.

“The resource part of the pro-
gramme is designed to provide
teachers with the support and
information they need. It is vital that
we can keep these teachers up to date
with all the advances that are
constantly taking place.

“This will be done by using
regional information centres, exhibi-
tions, as well as the more traditional
access 1o books. There will be some
machines and some software set
aside for the purpose of demonstra-
tions which should enable teachers
to see the applications™.

At the resource centre at MNew-
castle Polytechnic, in the middle of
the floor, is an exhibition, mainly of
posters. Around the edge of the
room were all manner of teaching
aids involving microelectronics,
ranging from the Texas Instruments
Speak and Spell game to Per, Apple
and Research Machines micro-
computers, and even a word pro-
cessor. To the side of the main room
is a smaller one — this is where
teachers are taught how to use the

RGIL

latest in new technology devices. | money will be spent on what we call

Teacher rraining is the second of
the three points in the programme.
“We train teachers to think of the
computer as an instrument. We
show them how it can revolutionise
the office — indeed, part of the
teacher-training programme is
devated to familiarising rteachers
with the electronic office.

“We also train the teacher to use
the computer for computer-based
learning. I call it that because of the
confusion between the existing
rerms such as CAL, CAI etc., which
all mean separate things. Computer-
based learning is my phrase to cover
this.

“There is in fact another area in
which we train teachers; that is in
technology. There is in existence a
course in control technology and
electronics — run by the Joint
Matriculation Board. This takes in
just about everything from the
switching of one transistor right up
to control devices and beyond into

the world of microcomputers and the | #

add-ons.

““The third part of our programme
15 called curriculum development. In
effect, it covers everything not

covered by the first two parts, |

Through this part of the programme
we provide schools with relevant
bhooks, films and charts.

““Although in the main the work is

done via the regions, we held back |

some funds to use centrally. This |

our national activities. The in-
service training of teachers by the
Open University s an example of
this.

“(One of the tasks facing us is the
establishment of some standards, we
will issue guide-lines on how to
configure equipment, for example.
This needs 1o be done because safety
is an important factor in the class-
room. We shall also advise on
operating svstems as well as
languages and dialects. This will be
done by a process of evolution — we
will not layv down hard and fast
standards, mainly becanse we
couldn’t make stick. This
means we shall have to evolve a set
of agreed standards™.

them




“Special education is an area
which some of the centrally provided
money is being spent. This will be
used on making provision for handi-
capped and retarded children, There
will be special software for those
children with learning difficulties —
for example, simple maths exercises.

“Special add-on devices can be
used 1o help children express them-
selves. One such device is a box with
coins struck on pads, the children
can relate 1o this form of input
casily. There is even a rubber for
them to press if they wish to erase
something.

“To the physically-handicapped
child, the computer is more
important as a communication aid.
This is really a martter for the
Department of Health and Social
Security; we are more interested in
education. However, one useful
device is an upside .down Tupper-
ware bowl. It has shapes on ir:
pressing these shapes in wvarious
orders causes different noises to be
emitted. This is a particularly
valuable aid for teaching autistic
children sparial skills™.

I asked Richard Fothergill if there
was a tie-up between his programme
and the Department of Industry
{Dol) scheme whereby half the funds
are provided to any school which
does not yet have a micro, so that it
may buy one: “I call this the Dol
half-micro scheme; [ hope that it will
soon be extended. So far abour 1,600
to 1,750 schools have taken part in
this scheme.

“We are supporting the scheme by

_offering 1o train teachers from the

schools invelved. This means that
two teachers from each school will
take a four-day in-service training
course to learn about their respective
computer. We are also supplying
training materials. However, the
scheme does have its limitations.

“Of course, it is only correct that
any Government-funded scheme
should support British micro-
computer manufacturers. But to
simplify the administration of the
scheme, there are only two packages
available — a ves or no choice
between two systems which
represent the two ends of the price
range. The choice of machines is
restricted to the Research Machines
380-Z, which is commonly available
and hence the best machine, or the
new BBC micro, which looks as
though it will give plenty of
development possihilities,

“Under the circumstances, this is
as good a selection as could be made.
The Acorn Arom has a proven track
record; the BBC machine will be in a
form that is bound to be successful.
The 380-Z is a machine which is
well proven in schools and is a solid
machine — it can take the treatment
the schools will give it, The
machines are the Dol's choice
though, not ours™.

So what kind of feedback has
Fothergill received from the local

I —
‘Safety is
important in
the classroom’

education authorities (LEAs)?
“Positive’, was the immediate reply.
“Many comment on the time scale of
the project. For some it can never be
fast enough; others have adjustment
time problems. The LEAs have been
supportive — they especially wel-
comed the teaching packs. On the

whole everybody in the public sector |

is pressed for funds, so we are
pleased that s¢ many schools are
prepared to spend money on micro-
computers”.

Many Your Compurer readers will
be interested to hear Richard
Fothergill’s ideas on selecting a
home computer, especially with a
view 1o education. First, [ asked if he
had any views on the trend towards
hotne compuating: *“The future of the
UK, depends on the imagination of
these people. A Sinclair connected to
the television 1s more entertaining
than the TV programmes on it", He
puoints out that one of the aims of the

ON EDUCATION

o

The MEP team from left to right: Mike Bostock, technology manager,

Richard Fothergill, director, Helen Hinders, programme assistant, John
Anderson, deputy director, Bob Coates, computing manager.

project is 1o stimulate and excite the
next generation about micro-
electronics, He also says he would
like to see an inrerface for the ZX
MICTOCOIPULErs.

If a parent was considering
purchasing a home compurter for a
child to learn programming, whar
should he or she look for: “First, a
machine which can be attached 1o a
TV, stable lettering, a good
character display. A simple approach
to Basic is important, as is a good
manual — in fact there isn’t much
point without one. Good graphics
would be a bonus. Simple dumping
probably to cassette, but with the
ability to expand to discs later,
expansion to colour, communica-
tion, and viewdata should all be
considered as well as the easy
MEMOTY EXPansion.

“If the children were under 12
then any good Basic machine would
do. T think the RS-232 interface is
preferable to the less popular
Centronics type. With the possible
exception of the Sinclair computer, a
bare minimum of storage would be
8K. This would soon need updating
ro 16K, and as soon as the children
want 1o use databases, as much
memory as possible should be
added™,

Much has been said over the past
year or 5o about the desirability of
structured languages; what about

this trend? “There is definitely a
trend towards structured languages,
but the initial hump of micro-
computer work has been done, All
future development must rake
account of this. Movement will be in
this direction, as in the Basic chosen
for the BBC micro, which is three-
gquarters Comal, Things like this
cannot be done fast.

“The Microcomputers in Schools
programme did not adopt a language
as such — we were stuck with Basic,
but let it evolve,

What about the less gifted children
— is it possible thar the introduction
of microcomputers in schools will
see them further and further behind?
“Not at all, the early computer-
aided-learning programs were in the
main designed to help the less-than-
average child. If anything, the
microcomputer will help these
children by giving them the plod-
ding, patient tutoring that they need.
In fact, it is a deliberate policy of the
programme to ensure that the below-
average child gets a chance.

“Education today is at a cross-
roads, what we have now is a period
of transition. For the first time the
majority of schools have micros, Ina
year or two schools will have several
more machines which will be
scattered around in different
departments — we are on the verge
of an explosion™.
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END-GAME has been written in Basic to
complement the draughts program J-Checkers,
published in the October issue of Your
Computer. It exemplifies the method of move
assessment known as iterative deepening.

1 have chosen the end-game of chess as a
model because it limits the number of pieces
used and because the concept of mobility —
essential in full games of chess — can, at a
pinch, be ignored to keep the time taken for
the game within manageable limits. [ have
eschewed fancy time- or memory-saving tricks
for clariry.

Having tested this program, [ have satisfied
myself that it is not possible o write a
satisfactory program for playing a chess end-
game using a look-ahead of only two-ply. 1
hope this information will be of use to those
contemplating writing their own chess
programs,

End-Game does, however, play a frac-
tionally more sensible chess end-game than
many of the weaker chess computers available
commercially, bearing in mind the fact that a

D-GAME

Exotica such as the king ripple
and the pawn-advance routine
are two of the techniques John
White has incorporated into his
entertaining chess program in
Basic, End-Game.

compiled version would run in about two |

seconds. The interpreted Basic wversion
presented here requires an average of two
minutes a move.
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The end-game of chess is hard for a human
to play well, but very difficult indeed for a
chess computer. A human can easily see at a
glance what will happen six to seven moves
ahead for both sides — grandmasters can see
much, much more.

A chess computer will normally only analyse
two or three moves ahead — four- to six-ply —
although one or two of the most modern
machines switch in extra routines for the end-
game when sufficiently little material remains
on the board. Under these circumstances up to
five moves ahead — 10-ply — may be
evaluated. Even so, the play is still weak by
human standards. The classic problem is that
shown in figure 1.

It is possible for 2 human to see at once that
black’s only sensible move is K-B6 — or B8 or
B7. Anything else loses the pawn to white's
attacking king. I shall avoid the problem of
whether black can win even if he does save the
pawn. Yer very few chess computers can see
this solution, and most play pawn endings
very badly, moving pieces almost at random.

Since the necessary deep search to play a
good end-game is very time-consuming, I have
tried in End-Game to produce an evaluation
function which will play a recognisable end-
game superior to that of most chess computers
but using only a two-ply search, Essentially 1
have relied on the well-known maxim of
“Push a passed pawn™.

End-Game 1g written in Basic which
imposes its own stunning restriction on what
can be placed in the program: interpreted
Basic runs some 200 times more slowly than

the machine code used in chess computers and
a complete game of chess is out of the
question. Restricting the pieces to pawns and
king only gives a respectable game with a clear
objective: advancement of a pawn to the eighth
rank.

The first player to do this has essentially
won at chess, and has won End-Game out-
right. It may be noted that the powerful
Sargon 2.5 and Morphy chess programs also
adopt this policy in their end-game play, and
will make any sacrifice to delay the arrival of
an enemy pawn on the eighth rank.

End-Game uses a single subroutine to
evaluate the position arising after each move —
instead of evaluating the merit of each move
itself, a strategy employed in other published
games. The moves of each piece are generated
by the program which assigns a score to the
position arising from each move at the first
level of search — one-ply.

The moves are then sorted, using a fast-sort
routine which arranges the score in order of
decreasing merit, The moves creating the
scores are also rearranged, of course,

The program now calls itself — an example
of recursion in Basic — to generate the

Figure 1. The classic chess problem.

responses to its sorted moves. It assumes that
the opponent will be trying to maximise his
score, and thus minimise the machine's score.
S0 the best — lowest-scoring — opponent
move is stored in location,

This is combined with the first-ply score
and compared with the highest toral vet found
for a program move, which is stored in
location R{0). R(0) is continually updated as
better moves are found for the machine —
moves for which the opponent can find only
weak responses.

An important fearure of this search is the co-
called “alpha-beta pruning”. If any opponent
response makes the machine’s move under
consideration worse than a previous stored
machine’s move, then there is no need for the
machine to consider any further responses by
the opponent to the machine move under
consideration, The flag “AB” is set to I,
which stops any further searching of that
move.

Alpha-beta pruning can save a good deal of
unnecessary searching and thus a great deal of
time. It is widely used in chess computers
today. To be most effective, it is best to
consider the most-likely-best machine move
first, and also the most-likely-best opponent
Tesponse.



The most-likely-best machine move has
been derived by the sort which we considered
carlier. The most-likely-best opponent move is
hard to determine without going through
them all — which, of course, defeats the whole
point of alpha-beta searching.

I have instead adopted what I believe to be a
novel heuristic: the best response found for
the opponent for the previous machine move
is evaluated first for the next machine move.
This has proved to be quite effective at saving
time in End-Game.

The nett effect of alpha-beta pruning on
End-Game is quite spectacular in reducing
response time. Anyone who doubts this should
try deleting line 800,

The whole process [ have described — move
generation, sorting, counter-move generation,
alpha-beta pruning — is known as iterative
deepening. It will be appreciated that the best
move so far found is always available, and
machines using this technique generally
display this best-move-yet — a feature which I
have emulated in End-Game.

Many chess compurers employ an adjustable
timer which will interrupt the machine and
display the best-move-yet as its move —
examples include the Super System III —
while others carry the process o its logical
conclusion — examples are Sargon 2.5 and
End-Game.

Because of the time restrictions imposed by
interpreted Basic, End-Game evaluates the
material and strategic position for both sides
just once. Captures and certain other strong
moves are evaluated for material gains at a
further two levels.

The form of End-Game has been dictated by
attempts to increase the speed. Constant
calling of subroutines looks very pretty, but
tends to slow execution time, while writing the
same thing out several times is faster, but uses
far more memory. I have stacked the most
commonly-used subroutines at the head of the
program to speed up their location when
called.

The greatest retardation of any Basic
program is caused by the dreaded If statement.
When this occurs in a loop, the loss of rime
accelerates rapidly. The evaluation function is
called after every potential move, yet If
statements are essential in it if it is to serve any
useful purpose. I have moved some of the
evaluation features from the main evaluation
subroutine to reduce the number of times they
are called,

It is interesting to see how careful selection
of moves can reduce total thinking time for the
machine. Lines 130-170 are called every time a
pawn move is considerd and should, one
might think, slow the program compared with
the speed of execvtion without these lines
which test to see if advancing a pawn enables
the opponent to snap it up immediately.

After all, the second level of search will find
that the pawn can be captured by a strong
opponent move, so why put it in? In fact, End-
Game likes to advance pawns and so, by
deterring an advance into the jaws of an
opponent, a more sensible first move is put at
the top of the list after the sort.

Thereafter, alpha-beta pruning does its work
and the weak pawn advance is barely con-
sidered instead of being fully evaluated as the

Variables defined in program lines 1110-1120:
CC=0.012CE=0.1CF=0.2CG=03CH=10
Cl=30CK=15CL=60 CM=10CQ=2CD=1
CZ=3
Material count: pawn=_CD king =CZ
Pawn moves:
Do not approach enemy king —CG
Do not approach enemy pawn — CG
Stay off edge of board —1/CH
Advance to rank Y +¥2x CC
Avoid having Y pawns on one
file —(Y—1x¥=CF
Pawn advance: no opposition in first channel

+ CG
toeighth rank +05
score for first channel Material count/CH
score for second channe| Material count/CM
En passant threat —0.8 |
King moves: |
King opposition +CE
King environment + 1/CK, + 3/CK
Awvoid capture by pawn ]
Do not stray from centres
squares +1/CJ
King ripple Material

count/{CQ = CL)

Table 1. Evaluation table for End-Game.

first move on the list. This saves a great deal of
time, Thus the nett effect of the time-
comsuming lines 130-170 is actually to
accelerate the program.

The evaluation features are listed in table 1.
The variables which store the scores for
different features, shown in table 1, are all
found in lines 1110 and 1120, and so can be
altered if you feel like experimenting,

Two features which I believe to be original
are the pawn-advance routine — subroutine
510 — and the king ripple — lines 2260-2200.
Both are stored outside the main evaluation
subroutine.

The pawn-advance examines a three-square-
wide channel ahead of the pawn after it has
moved, all the way to the eighth rank. The
move is scored according to whether the
channel is obstructed — enemy piece in front,
king scores high — or assisted — friendly piece
in front, king scores high. The same channel is
then examined again for its entire length, and
again scored.

The second score shows whether the
advancing pawn has numerical supremacy
over the opposition: that is, one of two pawns
will be encouraged to advance if the path is
blocked by only one enemy pawn.

Obviously, this is a very crude evaluation
feature, but it works relatively well for End- |

Game while minimising the number of If
statements required.

The king ripple is a very low-scoring feature
put in solely to prevent the king wandering
aimlessly when most of the other material has
been removed from the board. All the squares at
a distance of two squares from the king, then
three, then four and so on, are examined until
another piece of either side has been found. The
king then heads rowards this piece.

King ripple is time-consuming and is
evaluated only for the computer’s pieces.

| Coupled with the routine which weakly dis-

courages the king from wandering outside the
central 16 squares, it should prevent the king
from becoming “lost™ for too long.

King environment searches each square
within one move of the king, and scores
favourably — + 3/15 — for each enemy pawn so
located and less favourably — + 1/15 — for each
friendly pawn. Obviously, the two kings cannot
approach each other.

Other evaluation features include low scoring
for pawns on either edge of'the board, avoidance
of doubled pawns — trebled or quadrupled
pawns are punished exponentially — an
exponentially-increasing  score as a  pawn

advances to the eighth rank and encouragement

for one king holding the opposition aver the
other.

I have remembered End-Game's chess
onigins by not insisting that the machine
advance a pawn to the eighth rank if a good
move, such as a capture, exists elsewhere on the
board.

En passant has been catered for by a
somewhat elementary method. If the human
makes a move which enables the machine to
capture en passant, the capture is given priority
and properly evaluated. However, the machine
does not allow for en passan: when otherwise
evaluating moves: instead, the possibility of en
passanr is assigned a score of “undesirable’
without evaluating in depth,

End-Game was written in standard Microsoft
Basic with no Peeks or Pokes. The use of cursor
commands, including screen clear and home
greatly improves display.

Lines 1310 and 1770 operate a timer routine
for my Sharp MZ-80K and can be adapted or
ignored. Many computers do not like jumping
from loops, which has influenced some of my
program lines. Other Sharp users will require
one of the Basic Extensions for the logical

fcontinued on next page)

|

A ;]
Pawn advance. A shows
first channel, B second
channel,

E
King environment. The maost favoured
position for the king is C; less favourable is
8 and least favourable is A.

Pawn advance. The most
fikely move for black will
be F,7 — F,6.

A starting position for
games pre-stored in
End-Game.
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operators And and Or in some lines and the
string inequalities in others.

Line 500 returns a value of —1 for each
bracketed statement which is true, and 0 if
false. This line runs some 20 percent faster than
the corresponding If statements would.

Sadly, the program runs to 9.5K as it stands.
This can be trimmed to 8K by removing the fast
sort — this will slow it somewhat — by
removing the screen-display lines, and by
removing all bur two of the data statements,
together with the lines which select the data
statements.

Program Function Line

Evaluation 240-400
King enviranment 410-500
Pawn advance 510-629
Mowe storage B30-670
Third-level captures 680-810

Fourth-level captures 820-920

Data statements 930-1040
Wariables defined for evaluation 1110-1120
Set-up position 1130-1280
First ply 1290-1540
Second ply 1650-1760
Move display 1770-1820
Input moves 1830-2080
King-move generator 2090-2310
Pawn one-move generator 2320-2350
Pawn two-move generator 2360-2450
Pawn capture 2460-2550
Fast sort 2660-2830
Alpha-numeric conversion 2840-2870
Screen display 2880-3010

End-Game has six different games prestored
in 12 Data statements — the starting positions
are shown in the diagrams. These can be
selecred, or the program will choose randomly
berween them. A display of the board is given —
copy it on to your chess board. To set up your

own pasition, it will be necessary to alter two
Data starements.
The machine will prompt
YOUR MOVE
when read, followed by
FROM?

[t will now accept ordinary alpha-numeric

entries, such as
(FROM) D,21{TO) D4

Alternatively, tvping P,1 will give a display of
the board which is displayed only if you ask for
it. Typing Q,]1 will reveal what the machine
thinks your move should be and typing Y, 1 will
cause the machine to act on its own suggestion
for your move without need to enter it.

The only error check run by the machine on
your input is that there is a piece of yours at the
point from which vou are trying to move, Thus
you can move pieces round both easily and
illegally should you want to.

F9 REMEIEND-GAME Dy J.F.HR1Ta.

100 FRIMTIOLED: GOTOL050

110 GOEUBZZ

120 GDEUBSIOrREREACAN FaNN ADVANCED
130 FORPI==1T01L

140 IFALE+PI, ¥—A01 =—C7 640 THEND=0-A0ECE
150 [FPE=O0THENL 7

140 IFATX=PT, Y=A0) m=A0THEND=D=-A0C0
170 MEXT

180 Me=br]

170 GOSUBETE

T8 GOSURSED

Z10 BOSUEI4E0

FT0 RETURN

IEI0 REMEIEWALLAT ION

A0 RESHCE, Y@k, ¥imbil, S aRcl, Ji=0

280 0=
20 FORIZ=1TOS
FF0IFACL,IZ1=A0 OR &UB, [TV =A0THEMND=0-A0/ CH

80 FORJZI=1TOE
2P0 D=04AL1E, 320
o0 IFACIZ.IE =0THENREAO

IT0 IFALCTI,JI) =AQECIGOSURSL0: GOTOTEN

F0 IFATTZ, T a-COTHEND=Q-JZ2J 403 HE<HE+|

T MEXT

FE BE0- 0 iHE-CD) SCEEMAL

I&0 D=0+ iHB-COF #CFEMBEL

SO M=l B

TEO MEXT

TF0 AT, Jl =AdE, W e AN, YR

A0 RETURN

%11 FORPE=-ZTOZSTEFS

270 1F I 7+F 3¢ LORL T+F T J80R) T+F 5 10RI T =F3 - ETHEMS A
430 IFACII+F3, T i=-C2a00RAL12,
440 REXT

450 FOR1P==1T01: FORI?==1T01
480 IFATLZ41T, J2+07 0 =0THERADD
70 Del=(CACIT+I7, IT+I7 b =20400 aC0 T )
S50 MEXTI NEXT ¢ Q=+ Tead A0

=1TO1ls IFF2Z+¥ *BTHENSBO

2=Y-O0T01a-24a0) STEF—A0

ST0 OP=0P+f (P2+E, D2}
MEXT

550 FORQZ=1TOB

N0 GUSIETAIPIHE, Q21

570 MEET

5B NEET

Edv IFQP=OTHEN =0 CExa]

600 JF Y= i THEND=Ee, S

410G O=0+0F3CD/CH+DQCH: OF =0 D0=0
B0 RETURMN

B0 REMLIMOVE STORAGE

HAG AN =X BE (M =Y

B80 ABGNY =L BC NI =]

B&Q DN =0

670 RETURRN

&80 REMIEVALUATE CAFTURES

&F0 IFNA (K -0 > S0ANDFLAG=1 THENT 10
Foo BOTOPRO0

F10 REMEEIRD LEVEL

F20 FORIS==1T01:FORIS==1TOL

T30 IF [S=0AND] S=0THERT S0

FEG MEETEMELT
Ta [FMG=1THEMNG=O0GOTOFS0

T10 TFATTT, JT =COTHEMD =G F=0F1 8 19=J 71 X005 Ma=MaE 1 GOTOT 40

J7+P T =-CTRA0THENG=O+A080E : GOTO4 40

450 IFAITZI=CO, JZ-A0=—A00RA (L Z-C0, JT-40) =-A0THEND=0-S¥A0
S Q=0+ AT ZCTI# T2 08 « CITITh+ 0 IT 240 0 2A0F LI RETURN

Far IFAARINI +IT, BRINY +ISI =02 x-A0THEHR (NI 30 (NI & AR IH)

FIQ IFEAR N A0, BE (N —A0 =-SUTHEND ON) =0 (N} =& (ABCK) , BCON) 1 1 GOSUEETO: GOTO7I0

1020 DATAL. 3 -3, 7.3
10Z0 DATAS, &, 5.2,
1040 DATAS, 2, '5 1.

1050 DERSAIZEE, BBI’ESE EI?SE BAZOR B2}

10450 DIMCEIGE,
VRO D[Hﬁi"\'.?l

Diga

1E0 DIMSE 25 . B 025) , 0028

0 DIARAL) B0t Rs0an S840

§100 DEMBAINT ILOGC2S) ALOG{Zi+13, 20

L3110 CC=.0IZ:CO=LeCE=. 10:CF=. 2:0B=. JsCH=1d; REM rIVARTABLES
LIZ0 CI=1Ct=30Cr=10 CL=020e CM= iy C2=3

L3 PRINTFRINTIFRINT

t FORTA=1TORM

) FOR[=|TOH; FORJ=LTOB;
11ANDT -6 THEML 2240
READACLY BT} AIAILIFLBIT))

FORI=LTOLA: IFI

NEXT
HEXT
RESTORE
GRSUBZEEG

[FAR: =" N THEML D&
» PRINTOCLS1[2003"

IFkel THEM] Z90:

IEAE= 1 THENLA T
v IFAIT,

0 MEXTIHNEXT
IFH< »OTHENL 544

GOTOLETO

FETLRN

TFFLAG=L THENRETLRN
FEME2E0RT

M=K FLAG=11 Ali==1

{0 GOEUBZSL0

FER#R2MD LEVEL

0 R0y ==9%

FORK=3TOM

MEXT
FORKE=1TOH
=i

S BCENE Y 3 GOSUERZ0: NE= | GOSUB1 T80
DI=S0=08 1K)

BOTOLTS0

B Se Dy B 0 G 0, 0, 0, 0 1

FRINT-SELECT FOSITIONII-&} DR RND®

TMPUTAS [FARS RO THENRN= TT (RND (1 b hai+13 GOTO11 70
RR=WAL (A5 1 [FRH- LORFM & THEML 140

O PRINTICLSI[BCOICSCRIVEND - GAME by J.F. White.'

PRINT:FRINTYLD YOU WANT TO G0 FIRST {yhHh o
!NC'UTA‘:[Fﬂl—"\'"ThEND‘-'[NﬁP‘F-'[NT'.GUFLIIB'.'I:J

FROM 1 mw

G 1=B 131 Ja5 (4} s 30=9T; AR

i IFAIT, 31 =RA0EOSUBZ 50
IFAL,J1=C22a0C0SLBR00
FORI=1T0BiFORJI=1T0B

I =CZRADGOSUB 0
IFACT,J) =ADBOEURZI T

(0 FRINT: FRINT: FRINTTARC(T! s "ETALEHATE !y
IFFLAG=LORM=CGTHEML 20
TFD I S TOTHERTO=00RY 2 T

T1S=CHF& (ASC ISTRACT1I i +1A1 1 FER=CHRS (QECIETREITIN ] «14)
O FRIMNTIHOHEILZCOI y TOB IS g T3S TAT I Ta g TAB 1T

MR 1) =AR H) 3 B M=k +1)=BE K s 0 IM—KE+1 s =REiF |
D TM=F+ | b (R p QK =0
0 ALK =0 AR LK) =0: BC (K1 &0 BE K 0

Rerm@ A O b BT B e @A (K BIR b (0 Bk s

IFDE R QO THENRIGI =sR2 R I=AE I tRI=BIE RO =L iR g B4 =ik ; GOTO1 720

clthﬁl??lB#J
A=l oy i

I EVALUATION

AClad el MEXTINEXT

rFRINT LEMD

I=ARIHY s TI=BE(N) = TI=0B INb e TA=BC INF s GOTOLS 10

Tis; TABIZT::

sDimM-E+1r=BC (K}

sAICIEY D) =0

TEO TFA (A M1 =AD, RN -A0 1 m-A0THENG (h) =0 (M =6 1B TH] , BCIN) 1 BOSUREI0
7O IFDAN < GOTHENSOSD (M £ S mAR (M) s SZaFE M) 3 ST=ABE N 3 SA=BC ()

Bo IFDA (K +80<aR (O THENARS{

Bi1g RETURN

B0 REMAEFOURTH LEVEL

B2 FOR]d=—iTOisFORJ4=—§TOL

B40 NP=fA (NI +[4: ¥I=BR(MI+J4

BEC IFXZ=ABINI ORY2=BC (NI THERSTO

Bed IFR1E2, v21 =CIeAOTHEND (M) =0 (M1 =80 RiE=1]

B70 NEXT:MERT: [FHG=1THENNG=0: RETURN

BED IFRA (M) =1 =AB{N) THENS 10

B0 TFA4AAHY =1 BB M =~ 1) = A0THEND (NS =D (1) 4001 RETURN

P00 TFAA LN +1=AF (N THENSZO

S [F&CARINI+L BB IH — 11 @ADTHENZ (8 =D (N1 80

B20 RE [URM
#30 DATA+. S, 3
F40 DATA &,%
IO DATA A8, 5.1 :r
FAG DATAT .5, =5,1,2,—

.-d-]“-’aibb-l 6{&-1
g ..—I..b Fa=1
|,

F70 Dy 000 5y 0,0
FH0G —1,8,3,-1,0,0,0,8,0,0
@50 Cratly G Da ity Gy Gai

=3 0y Oy (g Ay Gy gy g a0
1000 DATAZ . &, 2.8, e. 1 gy D 0y 0y Dty D O 00 D 0

! FRINT"

Si11=B11 (2 =B E{3I =B G 14} =54

GUEUBZaA

PRINTIHOME] [ZCOITAR (T s RA (T s TARBCIZ e R4S s TAEIZO) IREILI p TAB (23 K12
GUEK D o D @ IR B R D 2 ACA R B KD ) =RY

MEXT

FRINT"MY TIHE FOR THIE HOVE =
BECE."
EOEUBIRS L
FRINTLICOICICRIVFROM
IFR{2)=1 ANDAIR(Z ,RI4) k=] T|
IFABS(R1) =R (30 ) =i ANDR (2=
AR, R 1
PRINT:FRINT "YOUR HMOWET = &

PRINT: INFUT"FROR ~p A1%,BlRIBEL=VOL (BI®)

IFALS=" ¥ "THEMA1E=5% (3) s B1=5 (4) s AZS=5S (1 » : B=S {201 BOTOIR00

“FHIDS TS, " MINS

[FALs="F! THENGOGUEZBED: GOTOI8T0

[Fel s =0 THEN 1890

PRINT"YOUR BEET REPLY IG5 "gE®{SI" ,"pS51a1g" TO “;E811H" ,"iS(2H
GOTOIEZ0

INPUTUTO = pid28, B2%: BE2=VAL JEDS)

Al=VAL (CHES (A5ECCATE I =140]

AZeNAL CCHRS TABC CAZE ! =141 )

[FA{AL, BEL) :~ Ll THENFRINT®ERROR - TRY AGSINM':GOTOIETC

IFEZ=BANDAIAL Bl | 5= | THENPRINT: PRINT: FRINTCICRI "YOU WON! " FRINT: END

32 YOUR COMPUTER, DECEMBER 1981

MYRTGHTRITIN, 21y




o ! 2420 s0sUBET 10
HEMS

Vg sl i -k,
HEFEH Y =( (M ~A00. B

PRl UTHERS AT, B2-10 =0
HE: FANN CeFTURE
Liy=J-A0
= ; GOSUBRE ] £1=1 1AM | W =00 THET <
£M=1; BOSUE2049 SA0=—11TAMD A, Yo =03 THERM
Bl

e
Fe:@NSIB2AT0 A AL, B2 =0 1A2, B2-1] '

] b THEME
oW1 =l THENZ S S

[F (AD=—1 i AN IR ¢
GOSUBL LD
RETURN

¥ REMEEOUICE SORT

AI=0d-10 GOTOZS S0
FLIZIITHENZ? 20
W= T T g (CET ) =0 Cl ) g O 0 F =il
H=AE CET) s A TL =i 1 a0 s AR gy
HW=BE {11 s BRI TL=BB L)) s BECITY

ORY+HP L ETHENZ 2T,
THE
RE=RE+ABS (A (1-00, Y+F311

[F % «CO-BTHENZZ 4

2 DEe0E+ABS (B OE+00, YR30}

HMEXT

2 TG -OTHEMD ind ] =) = 0G (OO0 1 E0TO2290
Cl 1+ 1 ¢ IFCE -BTHEMZ 2S00

1 GOTORIS

GOSUB1 A8

MEXT: NEXNT

RETLIRH

REM#AIFANN 1 =MIVE

¥m]z¥eJ=al

IFACE, YD < T HENT 4G

EOSUEL 10
FEH#zFAWN I-MOVE
IFIA0=11 AMDE =73 THEMZ A0
01 Q=1 1 AMDAI=20 THEM T400

=Ly el
IFACE, Y1 CaTHENZASD

HW=AE (L1 ABLITI=AE
Wi=BC (BT P BLI 1T =B
Di=fl+elpdd=da-1
IFLE<=JJTHEMZELD
IFJJ=LL »=RR- I THEMZ
IFTL b=
SEeS5+1:F RS
RR=1T: GNTOZE]
I THEMZ TR0
LIB(SE, Lr=Ll:

Z e

1i=I11
]

FORK I=1TOISTEFZ

o MEXT
RETURM

REME2SCREEN DISPLiy
FRINTCCLES]

FRIMNTTAB(S5%T~5i;
TFALT  J  sOTHENFRE KT
JE=COTHERER TN

IFAil I =CITHENFRIMN

O MEXTIFRINT 3 :FRINT
O PRINTFRENT™ A B
FRINT:FRENT: FRINT

I RETURM

TG

3 R (KL =CHR$ (RSCISTRE (Rak [§i1+148

FORJ=BTOISTER-1: FORE

J1 ==CRTHENFRTMT “F

2 IFRLL, I =~-CTTHENFRINT “K# =3

4 GETA%L IFAS=" "THEM IO

£ b 2 AB 0T b =l
1T 2 B 1T b =HY

BiEE, 2 =RR

BiGS, 31 =Ja

154K 1T SCHRS (AGC (S TR IBIKT 3 ) #1d)

OF POSITION

=17089

Tek''y

SHE T
E

E (L
ANY EEY TO

C F i
RESS COMT [WUE "
i

Drawing on examples from his
program written for the Sinclair
machines, Philip Joy shows
you how to go about creating a
chess game of your own.

THE zX-80 15 not the best machine on which to
write long and complex programs because of
its Basic. There are hardware problems as well
as software ones — a poor keyboard for
entering code in quantity, and slow speed. The
Basic does not let you use two-dimensional

arrays — which at first might seem a problem |

— because of an eight-by-eight board.
However, it proves not to be, and in fact it
helped me to such an extent that I have kept a
64 array for my version for the ZX-81, even
though it has multi-dimensional arrays. By
having integer arithmetic only, the troubles
with many INTs were overcome. The main
hardship is the fact that it did not have a really
easy way 10 enter machine code. Read or Data
would have helped or even a monitor would
have made the entrv of machine code easier.
As the program neared completion, it was
structured around five main units: initialis-
arion, movement, points, player, and back-up.
Each one of these units has 2 specific use and
place in the program. The movement was the
most difficult to write and proved to have a
great deal of bugs. The points section is the
thinking part of the program and calculates the
best mowves: it was the easiest part to write.
The player is the unit which keeps the user
informed and sorts his moves for the computer
to respond to. Back-up plays the greatest part
in keeping the program working smoothly. It

Writi
finds, for example, the level of play, sorts the
points and deals with the machine code.

The computer obeys the laws of the game in
a much more logical way than the average
player might. If a good situation arises, a
player might rush his next move and make
either an illegal move, or one which could lead
to his losing the game. If a computer obeys the
laws of chess, checking for such things as dis-
covered check, illegal castling, and general
illegal piece moves, it does mean that this
element of rush is removed.

Most of the moves are straightforward or are
mixtures of two simple moves, eg., the
queen’s move, The bishop and the rook move-

Figure 1. How the computer makes a mave.
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chess

ments could be calculated by a person with
some experience of computer programming.
With some thought, the L-shaped knight
movement and the queen’s could be solved.
However, the two pieces, the king and the
pawn which move only one square at a time,
are the pieces with many conditions attached
to them. These two pieces have many
characteristics which, although are not
directly connected with them, make the
movement hard to perfect.

The program is based around a 64-character
array which helds all the black and white
pieces and the blank spaces. The program uses
two vectors to search for its move. One is the
horizontal vector, or the number of squares
down, while the vertical or the number of
squares along is used as the other vector, To
look into the array, these two vectors are
brought rogether by the equation

[x-1}a8+y

to give the square about which we want to find
some informarion. Qur points table is scanned
for a move, and this move is then tried, If the
maove fails, it is given a value of 0 in the points
table to prevent its being tried again. When a
| move is found, the array is updated, and the
| board is printed for the player’s turn. In any
move, the important thing to remember is that
the moving of a piece can cause check, or
checkmate. Many human players could over-
look this part of the game,

feontinued on next page)
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After each move, the computer will discover
whether its king is in check, If it is, the
position is restored and another move tried. If
the same directions for a piece were tried in
the same sequence every time, the bishop, for
example, would always move upwards and
left. The computer must, therefore, 1ry
different directions in a different order each
time.

Difficult decisions

The initialisation stage is the section where
the most difficult decisions are made. For
example, you have to choose the form of
storage, the arrays and their sizes and the
different variables. The representation of the
pieces, and the style of play will all be affecred
by the way you decide. It is also here where
vou can include features which are not needed
or could be combined to reduce space, and
time.

The movement of the pieces is the only part
of the program which has been heavily flow-
charted. It is logical and is a part humans do
not consider in great detail — hence the danger
of bugs. It took about a month to remove the
bugs in this section, mostly by trial and error.

We search for a possible move by working |

across the board and using our memory to
decide whether a piece can move or not. The
computer discovers a move by trial and error.
We must also be careful to take into account
that the program could be faced with a
situation for which it cannot find a move. In
this position, the computer will have to decide
whether it is checkmare or stalemate.

The pawn was the easiest to tackle with its
one move forward or two if it was on its first
move. All you have to do is to subtract from
the horizental vector and check whether the
piece can move to this square, If it is on row 7
or row 2 depending on colour, we can take two
from the horizontal vector. However, before
we move we can check whether a diagonal —
found by adding or subtracting one from both
the vectors, depending on which way you are
going — is occupied by an enemy piece. Ifit is,
we would take it if it does not put the
computer’s king in check. The only problem
with the pawn arises when it 1s abourt to check
— it has two possible moves.

The hishop and the rook are roughly the
same. They created no problems and ook very
little time to develop. For a rook, we add one
to the file or row depending on which
direction it is moving. The bishop is slightly
more difficult as it has to add or subtract one
from the file and row — again depending on
which way it was moving. When we have
found our new position, and before we make it
on the board, we check for a number of things.

Complicated pieces

First, we see whether it has reached the
other side, or whether it has reached a piece of
its own colour. In either case, we know that
this is as far as it can go. If it reaches an
opponent’s piece, it can replace it with its own
colour and subtract one from the number of
pleces the opponent has on the board. We
must also check for a check or checkmate and
if there is one, we must either move it to
another square or not move that piece at all.
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The knight, although it may seem a compli-
cated piece, is very similar to the rook and
bishop. You add two to one direction and take
one from the other, or any other combination,
and you must remember that this piece only
moves once, unlike the rook. There are in fact
eight moves a knight can make and you must
check for the piece going off the board.

The king can move in any direction but only
one square at a rime, so you can see how easy it
is to cater for it in the program. We must
remember, however, that it is the piece which
must not be attacked. We have to find out
whether it is in check both at the beginning,
and ar the end.

The way this is done is to search along every
diagonal, file and row until we meet an edge or
a piece of the same colour. If this happens,
move on to the next path because the king is
not being attacked in that direction. A simple
For-Next loop will deal with that.

However, it we find an opponent’s piece we
must discover which piece it is since all pieces,
apart from the queen, are limited in their
directions of attack. If the piece is not an
attacker, we can consider knight moves away

Element Value Comments
number

1 Q0 piece either not present
or has been tried

2 540 a pawn on its starting
square

3 G600  a queen being attacked

4 539 a pawn being attacked

5 450  a bishop in the middle,
not being attacked

6 460  a castle on its starting
square

7 440  a pawn

8 440 a pawn

9 443 a pawn — arandom |
number is added to make
sure each game is
diffarent

10 510 a knight in a poar
position

11 580 a knight being attacked

12 340  the king

13 0 a piece already tried

14 508 a bishop in a poor
position

15 70 a pawn on the square
before it is promoted

16 0 a piece already tried

Table 1. Points table with list of pieces.

from the king to see if they contain a knight of
the opposite colour. If we do not find check
then we can move of.

If we find check, we have the other problem
of discovering whether it is checkmate. The
three ways of eluding check are: moving the
king, taking the attacking piece, or blocking.
The first is the easiest — move the king to all
the possible positions and verify to see if the
king is in check. If he is not in check, the
situation has been solved.

The next option — taking the attacker — isa
far more difficult problem to solve. We must
use the same routine to see if any piece is
artacking. If it is, we can move it o take the
artacker and, as long as we do not cause
another check or double check, we have again
solved the situation.

Blocking a check with a piece is the most
difficult aspect. We can first see if the attacker

is a knight, because if it is we cannot block. If
it is not, we must, using & For-Next loop, go
from every square berween the king and the
attacker and ses if any one of those squares is
attacked by one of its own pieces. I it is, we
can move the piece to block the attacker.

This again has two conditions, the first is
that it is not a double attack, and the second
that it does not create a discovered check. If
vou still cannot find & way out, the computer
is in checkmate, and vou should have it say so.

The part which decides how well a computer
plays is its points table. Each program has its
own points’ table and a different way of filling
it.

The points table is made up of 16 elements,
and each element is initallv given 500 points.
The compurter then goes through the board
until it finds one of its pieces; it then stops and
evaluates the position. It does this by looking
at which picce it is and subtracts points if it
does not want 1o move it.

Skill of the game

For example, it is much safer to move a
bishop than a queen. The program considers
other aspects such as whether it is being
attacked. If it is, it will have to move the piece
concerned so some points will need adding.
Then it can look at its position; if it is in the
centre, points will be deducred so thar it is less
likely to move. Other considerations can be
evaluated, depending on how good a game you
wish to play, and how much space you have.
When this points table is built up, the
element with the most points will be tested to
see if it can be moved, If it cannot then a zero
will be placed in it so that it will not be tested
again.

The element with the most points moves
first, The skill and standard of the game
depends so much on this part of the game that
to make it play better, a great deal of work on
this section is needed. The results we obtain
from a points table need not be accurate
enough for playing against some players, but it
can be a match for average players if it is dealt
with correctly.

The player section is the part which will
interact with the player so that he can enter his
moves and can see the board. My program dis-
plays a full board with the pieces represented
as letters:

King-K, Queen-Q, Rock-C, Bishop-B, Knight-N,
and Pawn-P.

This is satisfactory for a ZX-80 but if your
computer has graphics, or else a user-definable
character set, then use the letters. The normal
way for entering chess programs into a
computer such as a Chess Challenger is by
algebraic methods. Thart is used here — it is
also the chess standard.

The final section of the game is the back-up
which is just a collection of routines which
will deal with such things as:

M Set up points table

W Zeroing of moves already tried

B Loading and using machine code if any is
present.

W Reprinting board.

B Putting pieces on the board.

M Different board set-ups — black or white.

B Other tasks which can be used by all of the
routines already mentioned,
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% R & FSOFTWARE

ORI
MORE NEW REAL TIME GAMES
FOR ATOM USERS

POLECAT: Avoid being eaten by the polecat searching tha
maza for you, BK text 6K graphics... ..E4.95
EARLY WARNING: Destroy the attackmg ICBM's Uslng a
realistic radar display and intercept missiles. 48 levels, Sound.

Scors and screen counters. 4K text 6K graphics... _f4 .85
MINEFIELD: Watch out for chain-reactions as ynu clear the
mings with vour tank. Each mission bacomes harder! Sound.
Scare and high score. BK text %X graphics... ..£4,95
TANGLED: Challenge yaur friend or the Atom to this game of
skill. The mare you score the harder you find the game. Four skill
levels, Sound. Individual and highest scores displayed. 5K text
6K graphics... £3.95
TIME TUTOR: Teach your children the time the modern way,

the program randomly selects a time and displays it on a
standard clock face, responding to the studants input talling the
correct time if the student is wrong, Makes Iaarnmg fun. Sound.

Score, 5K text ¥ K graphics. .. : .£3.95

* SPECIAL OFFER * 15uppl|ed on one tElpB}

Select any two programs from "Polecat”’, “Early Warning”™ or “Minefield" for
anly £8.50 or all three for only £10.00
All four games programs for only £12.00

“Dealer enguiries welcome'”

G000
G

G2

G003

EQ200

Order Form: Send cheque/PO pavable to: "ANDERSOMN" to AGF
SOFTWARE, 10 WILPSHIRE AVE., LONGSIGHT, MANCHESTER M12
BTL (061 248 7195)

Return name ard addrass

Code MNe. | Program Titie Oy | £ o

[5.AE. for full list of

scial Offer Please 7 5 Tatal
availabla programs) Special Mier Please order on separate sheat Ton

Had enough of games?

The Sinclair

ZX81

PROGRAMMING FOR REAL APPLICATIONS

A NEW BOOK BY RANDLE HURLEY
PUBLISHED BY THE MACMILLAN PRESS

Yes, the 16K ZX81 can be used for serious applications.
Here is a book that tells you how to make the best use
of the 16K ZX81, how to write big, serious programs in
BASIC. These programs are all fully described, listed,
and documented:

WORD JUGGLER — a word processor with cursor
control, delete, edit, reading age calculator and space for
11,000 characters. SAFE INPUT ROUTINE to avoid
input crashes. CASH HANDLING SYSTEM.
PERSONAL FINANCES to look after your accounts —
cheques, standing orders, credits, etc. BANKING,
designed to run a school bank. RECORD stores 18,000
pieces of information — more than the number of bytes
in RAM! RANK ORDER and EXAM STATISTICS for
analysing school results (DES requirements),

And much, much, marel

£1.35

Order from

Liz Digby Firth,
Globe Book Services,
Houndmills,
Basingstoke, Hants,

for 180 pages,
including postage
and packing

Guo o
START "COMPUTING
IN CAMBRIDGE

For less than £100 you can launch yourself into the world of
computlng with your own system. At Cambridge Computer
Store our "Budget Micro” department offers an exception-
ally wide range of inexpensive machines, all generally on
demonstration, available from stock and fully supported by
our enthusiastic staff.

B Acorn Atom

B Commodore VIC 20

B Tandy Colour Computer
B TRS-80 Model |

B UK 101 kit system

B Sharp Pocket Computer
B Low-cost peripherals

Make the right startl Visit us at:

_ Cambridge Computer Store

1 Emmanuel Street, Cambridge CB1 1NE
Telephone (0223) 66334/5
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IN TUNE WITH TANDY

Alun Evans' nine assorted —
and easily converted — Basic
and assembler routines are
designed to reveal the musical
side of the TRS-80's nature.
The sound effects they
produce can also be used to
improve the games you play.

ONCE voU HAVE added sound effects to a
computer game, you will probably be loathe to
play games which lack them. With a little skill
the TRS-80 can be induced to gloop and
gurgle like the very best arcade Space Invaders
and can be made to play tunes and to respond
to the keyboard like a simple electronic organ.

The bad news, for Basic fans, is that the
means to make sounds is through machine-
code programs. Before you abandon hope,
however, take heart: [ have supplied the data

Figures Ta and 1b.

that sets up the machine code so that the
routines can be Poked into the twp memory
and accessed from Basic.

Those who understand assembly language
will find some suggestions for further
refinements of the routines so that they can be
more widely used.

Sound, a simple pure note, is a sine wave —
figure 1. The pitch of the note is a function of
the rate at which the cycles are produced. The
more cycles produced in a given time, the
higher the pitch of the note. Figure la shows a
note which has a higher pitch — more cycles
— than the note in figure 1b. The duration of
the note is the length of time we allow a
particular rate of ¢cycles to be produced.

[t 15 these two variables, Pitch and Duration,
which we shall have to control when we make
sounds with the computer.

Sound is generated in the cassette interface
which warches bits 0 and 1 at port 255. The
since wave of a simple note is approximated to,
in the TRS-80, as shown in figure 2. We set
port 255 to 1, hold it at 1 and then reset it 1o 2,
If we keep doing this we end up with a square
wave-form.

The length of time we hold the port in either
state is shown as “’. Clearly, the longer we
make “f"", the fewer cycles we shall be able to
complete in a given time. Hence the longer
“f" is, the lower the pitch of the note.
Similarly, we raise the pitch by shortening
e

In the Radio Shack-published TRS-80
Assembiy-Language Programming by Barden,
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| of a note and its pirch is a complex one. If you

there is a simple assembler program which
enables us to produce square waves and which
gives us control over both pitch and duration
of the note,

However, before we start on the production
of some sound-making code, we must set the
machine so that we can hear what we are
doing. Connect the larger of the two grey jack-
plugs which normally plug into the
computer’s CTR into the input socket of an
amplifier. I use an old Sanvo cassette radio
recorder, plugging into the microphone
socket,

I then put a dummy rape into the machine,
sel it to record, and hear the computer via the
recorder’s monitoring facilities. Remember to
replace the jack-plug imo the compurer-
contrelled CTR before attempting any
C8aving — or you will finish with a blank
tape.

Now let us examine Barden’s routine —
listing 1. Notice that zero values are given for
both pitch and duration. This is because they
will be Poked into the routine from Basic.

Listing 2 shows the Basic which will let you
experiment with tones produced by the |
machine code. All you obrain at this stage is a
single tone repeated 10 times. However, if you
keep a record of the numbers you have tried,
you begin to develop a feel for the kind of
noise to expect from various values,

Experimenting with listing 2 should show
vou that the relationship between the duration

hold the value for duration constant and vary
the pitch, you will see that the higher notes
play for less time than the lower ones.

“Even such rudimentary sound facilities have
their uses, Listing 3 demonstrates just how
easy 1t would be to make your favourite games
more lively. Note that there is no need to

o

Fortail

P
| —

Fortat 2

Figure 2.

repeat the Mem Size fix or the lines that Poke
in the machine code unless the computer has
been turned off between programs.

The next step is to experiment with runes
stored in dara lines. This is what the listing 4
does. Once again, repeat only lines 10-60 from
listing 1 if you have corrupted any of the
contents of the protected memory space.

Saving the musical data as an array, as in
lines 90-110, has two advantages. First, it
avoids the need to reread the dara if we want to
play the tune more than once. Do not forget
that Restore would reactivate all data in a |
program, not just the piece we want,
Secondly, it makes it possible to rearrange the |

order in which the notes are played. Delete
lines 130-180 from the listing 4 and add listing
5. The compurer is now composing, and
playing, its own tunes.

To make the computer into a simple organ,
we need a program that warches the keyboard
for key-pushes, and which then supplies pitch
values to the sound-making routines. Inkey$
would do this but that would supply only a
one-off burst of sound — no bad thing if you
wanted an audio response to be given to the
user but not whar we want for the organ.
Better for our purposes would be to Peek the
keyboard,

The TRS-80s operating svstem locates the
number keys (-7 at address 12448, By Peeking
this address the program can read which of the
keys 1s being pressed. If

PEEK (12448) =1
then the key is 0. [f
PEEK (12448] =2

Melody

The sound of MZ-80K is
something owners of the
machine can enjoy without
having to buy a costly sound-
box. Bob Edwards reports.

THE sHARP Mz-50K computer is remarkably
versatile in many respects. For instance, it has
a set of graphics superior o most other
computers in its range. Unlike some of its near
competitors, most of the graphics are
accessible directly from the keyboard — more
than 104 shapes at the press of a key.

Another way in which the MZ-80K is ahead
of its rivals is in its built-in music capability;
there is no sound box to buy as an optional
extra. A straightforward statement such as:

10 Music” # BIATR4AT# A1-C-AR1-A3-F3RE"
will give a passable rendering of the first line
of Colonel Bogey. Making this line into a string
by replacing the word Music with M3 =makes
life even easier;

20 MUSIC M3
will make the machine play the entire phrase,
Using the same principle to produce single
notes of varying length can provide the beeps
and boops that make computer game-playing
that much more fun,

This facility, especiallv when combined
with the excellent graphics set, means you can
creare computer games which surpass those of
other machines in the price range. The
budding Beethovens among us can compose
tunes to their heart’s content and then hear
them plaved back at once.



MAKING MUSIC

then the key is 1 and so0 on up 10 a maximum
PEEK (12448} = 128
for key 7.

Listing 6 is the Basic which will give you the
Stylophone you always wanted.

Assembly-language buffs will see that it
would be far more efficient and relatively
simple to have the machine language watch
the keyboard, rather than Basic. The increase
in speed should make it possible to watch all
the keys and should remove the vibrate effect
from the notes.

Sound effects, laser cannon, flying saucers
and the like, all depend on the sound-making
routine being supplied with a sequence of
frequency values. Each of these it plays for a
very short duration and there should be no
noticeable gap berween the notes used.

The machine-language routine we have been
using so far has to return to Basic to find what,
if any, values we want it to use next. This
process is too slow to achieve the kinds of
effects we want.

The answer is to rewrite the machine code
so that the routine feeds itself from a block of
data that we have set up for it in advance. The

of Sha

I use the line from Colone! Bogey as the
“You lose” music on a number of games, It is
surprising how a relatively simple game can
benefit by the addition of a few interesting

noises — the player interest seems 1o increase |

by a factor of 10.

The otherwise very good manual suppliec
with the MZ-80K fails 10 mention thar the
sound capability of the machine goes very
much further than the Music statement, as
anyone who has played the Sharp version of
Space Invaders will know.

It is a reasonably easy matter to produce a
whole range of weird and wonderful noises
and effects from a were-woll 1o a wolf-whistle,
from a telephone to a motorbike. With a
galaxy of glissandi and space noises in
between.

The secret lies in two monitor subroutines
and two memory locations which between
them control the way the sound is generated.
It is easy to access these from Basic via the
Poke and USR instructions.

The machine takes two numbers from one to
253, which are Poked into memory locations
4513 and 4514 and uses them to divide down
the ZMHz cleck which controls the CPU.
Maonitor subroutines are then used to start and
stop the sound. These subroutines are called
by USR(68) to start the sound and USR(71) to
stop it.

This mayv seem a little complicated but it is
simple when you are used to it and it operates
very much faster than the Music command of
Basic. Combining all this with For-Next loops
means you can really begin to take control of

assembler listing is reproduced in listing 7.

Basic programmers will find this routine
translated into Pokes in listing 8. Before using
the Basic though, look at figure 3,

This shows the TRS-80 memory area where
the new routine lies, Notice that the data used
by the routine — the frequencies we will want
it to play — lie immediately above the routine
itself. If you want to use another set of notes,
or want to try out sequences of sounds vou
have invented, it is into this area, from 32489
onwards, that you must Poke your dara.

Note, too, that all such sound sequences
must end with a zero. It 1s the 0 that turns off
the sound and returns vou to Basic. Omit it
and you will probably have the humiliation of
groping for the reset switch to obtain silence.

Listing 9 offers some replacement sound
sequences. In each case replace line 50 in
listing 8,

The important thing 1o realise when you
begin to experiment with patterns of your own
is that the duration value is fixed for the whole
sequence. That means high-pitched notes will
play for relatively much less time than the
lower ones.

the synthesiser and produce sounds that are
limited only by your imagination.

The best way to become acquainted with
this facility is to experiment. Try the
following short routines.

10 FOR A= 255 TO 0 STEP —12

20 POKE 4514,1: POKE 4513, A

30 USRI68): NEXT A: MUSIC "R2”

40 FOR A= —255 TO 255 STEP 8

50 BE= ABSIA): POKE 4514,1: POKE 4513,B
B0 USRIBB): NEXT A: USRIT)

That is how to produce a wolf-whistle. Try
altering the values of A and see what happens
1o the sound. Note also in line 30 the use of
Music “R2" in place of USR(71). Try
switching them and note the difference.

To produce a photon torpedo or laser gun
you1 could base your experiments on:

WFORT=1TO4: FOR A= 1TO 150

20 POKE 4514, A: USRIG8): NEXT A

30 USRI71): NEXT T
That is even simpler than it looks. The For-
Next loop of T determines how many times
the gun is fired. The actual program for the
effect will fit on one line. Again, try altering

| the value of A and see what happens. Replace
the USR(71) with Music “R2" and note the

effect on the gap between the shots.

Music “Rx" where x 15 a value from 0 to 9 s
another way of stopping the sound but does
have a different effect depending on the value
of x.

A Trimphone-type telephone might find an
application in a program:

WFORA=1TO3:FORB=1T02
20 POKE 4514,1: FORC= 1TO 15
30 POKE 4513,150: USRIE8)

As a counter measure to this, [ have found
yvou need to pack the sequences with many
high-frequency values, decrementing slowly,
while the deeper notes can be fewer in number
and can make bigger jumps in value. You
could create a table of duration values, and

{continued an next pagel

Figure 3. Figure 4.
Machine code
Routine 2
32437 v
Routine #1 Laser
Cannon Data
32457
32458 *
Bouling #2 Flying
Saucer Deta
Z
Data for The
Foutine 2 Machine Data
32488
32480
|

p distinction

40FOR D= 1TO 6: NEXT D

50 POKE 4513,255: USRIGE)

G0 FORE= 1TO 6 NEXTE

70 WNEXT C: MUSIC "R3"

80 NEXT B: MUSIC “R7": NEXT A

This routine will also supply the ringing tone
and the engaged tone by altering the values in
lines 20, 30 and 50. This is a good routine
with which to experiment by altering all the
values and noting the effect. Note once again
the use of Music “Ex" in place of USR(71);
exchange them just to see what happens.

The programs for different sounds are quire
similar to each other which makes is possible,
for instance, to have only one subroutine in a
program but obtain several sound effects from
it merely by altering the values of the variables
when the routine 15 called.

[ have written a short program to demon-
strare some of the sounds available from the
MZ-80K and to show how to go about
achieving them, Anyone who cares 1o send me
one of their programs and an SAE for the
return of the cassette is welcome to a copy.
The address o write to is 95 Bowring Park
Avenue, Liverpool L16.

If you have ever played the game of Star
Chess you will be familiar with the “Game
won” noise; this produces something similar:

EFORT=1TO5

10 FOR A= 10TO 1 STEP —1
20 POKE 4514, A
30 FOR B= 0 TO 255 STEP A
40 POKE 4513,B: USRIE8)
50 NEXT B,A: USR(71)
B0 NEXT T
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maintain a duration table pointer at machine-
code level.

The problem our program has is that it can
cope with only one set of sound-eflects data. IF
in a game we wanted several different effects
we would have the slow job of Poking each
sound sequence into memory before we could
hear it.

It would be much berter to have a situation
in which we could store all the sounds in
advance and then tell the sound-maker where
to find the set we wanted ar any rime.

The machine code knows where to look for
the sequence of notes we want it to play
because it is given the address at which this
data starts. At the moment, the routine looks
at address 32489, Suppose we had several
blocks of dara, as in figure 4, each stacked
above the other. All we need to do is feed
address ““x” 10 the routine 1o hear the flying
SAUCET, addrtss v 1o hear the laser gun.

The Comphcatton is that the machine-code
routing cannot accept a whole address. The
address must be split into two bytes, called the

most- and the least-significant bytes respec-
tively — M5B and LSB.

The mathematics to calculate these values
for any address is not difficult, and the
computer will crunch the numbers for you. If
N is the address, then

MSB =INT (N/256)
LSE=N—{MSE * 256)

Now we have our stacked sound effects, we
have the addresses at which they sian
converting into an MSB and LSB. All we need
to know now is how to convey this
information to the sound-making routine.

This, at least, is simple enough. You need
the LSB in the second byte of the routine, and
the MSB in the third byte. You can amend the
current Basic program by inserting the
following just before making the USR call:

POKE 32459, LSB: POKE 32460, MSB

You can alter the MSB and LSB as much as
vou like but they must always go into the third
and second bytes of the machine-code routine.
You can even try putting some ROM
addresses there. The computer will then make
music from its own ROMs until it hits a zero.

Assembly-language programmers will have
realised that a major weakness of the routine
we are using 1o generate the sound is that
while the sound is playing, the CPU bothers
about nothing else. Most of the time it sits,
gently contemplating its Nor gates, waiting
for the B register to go zero, as in lines like

LOOP DJMNZ LOOP

This means that a graphics-orientated game
would not receive any screen updates while
the sound was playing. A solution might be to
replace the simple idea of consuming time by
decrementing a register. Set the portto 1 or 2
and then check and update the board. You
could control the nme, and hence the
frequency of the sound by controlling the
number of T-states your screen check
involved.

Those intrigued by the use of assembly
language and whe want to know more about
the subject could do worse than buy Barden’s
book. Despite its relentlessly cheery approach,
it is as gentle an introduction to assembly
language as any I have read and a good deal
cheaper than most.

Listing 1.
LD C.8; this will ke duration,
HOTE LD E.8: this will be fredausncd.

288 FORE # = 38 TO 46- SET (H.W+2): NEKT
218 F'.IF Kow 3la TO 325 PRINTAEK: CHRS (191);
2208 K = 44

239F0§'Z=¥'+3TE‘4?

248 SET (X,2Z>

258 F = USRca)

2608 RESET(X.Z)

278 IF POIMT «x.2+§) THEHM 288 ELSE HEXT
288 GO0TO 238

ENEXT 1

led 5= UsSR(@)
178 F# = IHKEYS$:

LD A.1 198 REH HIT AMY KEY TO STOP MUSIC
OUT  {OFFH.A. tor half of wave Listing 6.
LOOFL  DJHZ  LOOPL: hold the wave tor this lonw, 16 DEFIHT R-—
LDk B0 this iz the frewusncd azain. =@
Lo A2 . mm
- s FI:IKE 165._‘? 126 POKE LE52€, 181
Ut COFFHYH: kottom half of waws o o e o= 7
LOOFZ DJHZ LOOF 2 hold the wawe for this lons, a8 RPEEBK(%EESSI:({ REM THIS I3 HUMERAL KEYS @ - 7
LEL." (L dueabion. aounies g6 IFR = | THEH F = 33 T = 53 GOTO 14@
JE HZ.HOTE; o back i+ duration not finished. 78 IFR=2THENFE = 35 ] = 45 L'ITL'I 0
EET ¢ w0 hack to BASIC i 49- GoTO 149
s 6 IF R =4 THEN F = 48 D = 48 i4m
Listing 2. 98 IF R =8 THEM F = -IS bo=35 14
18 POKE 1£5£2,126:POKE 16561, 178 CLEAR S&:-CLS-REM i6@ IF R = 16 THEH F = D= 23: i4a
hi=s is a memorw size #ix suzsested bd John Newsas, 118 IF E = 32 THEN F = 54' = 23 14
0 DATA 14.8.6,0,62, 1,211,255, 16, 254 6. 9. 60,211 . 255, 16,254, 13, 32, lgg II: E - ?ESTFTGEHEHF; Eg- e IT GOTS 136
23%. 28] = = g3 D = -
3@ A=32437: FEM staet pdoress for machine code. 148 POKE A+1,D:F = F + F : POKE A+3,F: FOKE A+11.F
48 MA=INT ¢ A/256) © LA=A- (MA & 25650 :REM usr wointers. 138 S= USR(@) : F=0: D=0 @ GOTO 48
Si FOKE 16527, MA: POKE 16526, LA® sets ue USE call Listing 7.
el iB S e s s e R LD HL, HOTES: put address of rats tshls in HL
“a IHPLthP;rSF'F:'}?EHf?kES Lrthe Hhee coutine, LD E: DURTIM; duration will ke POKEd 1m +rom BASIC
26 TMPUT "FREQUERCY H", F LD 0., {HLX: ]J_hom_currer'.f FrEwe i,
S POKE A + 1, D POFE A+3 FiPOKE Aell.F: REM data to routine gt LY Gk aotus e taiion Teb or e aneies
166 FOR GOES = 1 T0 16 Bl afell = B =
116 & = USR(®) OUT  ¢225).8
igg f_‘fIE_:I'_"ll_'l =5 LooF1 DJNZ  LOOP1 ; mait till first half of wave doné.
5 _l"l ks LD E.D ; restore the frewmusncd counter,
Listing 3. LD A.2
3 lires 10 fo 6@ are ss for LISTING TWO ouT  {235).A
£S5 FOR GOES =1 TO 3 LOOPZ DIMZ  LOOFE: wait for second hald of waue
2 FbR Lo1 To 7 pRINTaey 1o PORE A ® 30 T s u Sind oot
0 = : -HEX =5 i keep aoing on N (-1
50 Af= "WE HAYE VISUAL SIGHTING OF [NTRUDER AROVE BRSE ZERD-4" HE HL ;omove on the nate woirter
188 FOR L = | TO LEH (A%} LD Dy {HLY : #et the data and
118 L¥= MIDFCAF.L, L2 é{EE ]I;I P
120 PRINT L¥: ;o see 1¥ it's zero
130 F = UsRea RET 2 : baok to BRSIC if it is.
146 MHEXT JE KPON ioplad mext note iF 117F not.
129 FOR LELRY = | TO 189 - HEXT DELAY. GOES Listing 8.
ll.?g 5[-2 3 POKE A+, 28: POKE A+3. S8; POKE A + 11,589 la DEFINT A-Z
150 FOR = 41 TO 43 SET C4.%4:  MEXT ! 28 REM first set of DATA is wachine code instruction list
190 FOR 46 TO 44 STEP 2: SETCM.Wel3:MEWT el ] DATA 33. 242,126,308,80.86,73,66,62,1,211, 255, 16,254, 66,62,

2,211,255, 16,294,13,32, 239, 35, 86, 179, 194, 202,
next lot of DATA is sound effect
DATA &8.64.49,32:16,3.8.7,6, 5.4, 3. 2.1.2. 2

B4.860,96, 112, 128, 144, 8
62 FOR X = 32458 TO X+38

4@ REM

78  READ [ FPOEE R.D
HEXT

aa
28 READ D:FOKE X.D
e K =8 + 1

11@ IF D # @ THEM 38

128 REM an 0D ERROR cragh means no zero at énd.
AM = [A/256

49 REM this 1= DATA for |luins saucer.
58 DATA B8.73.72.72.68,67.66.65.64,63,62,61, 608,559,535, 5

i s 18
SB DATA 48.64.80,96. 112, 128, 144, 160, 176, 192,208, 202, 210.211. 212.
213,214,215, 216,221, 173 189,205,221 , 257, 254, 14,24, 158, 239,

Listing 4.

65 A = 32437 FOKE 16526,151:FOKE 16527,126 138 A = 32438

&6 REM in the data lines, frewuency 18 £irst: duration second. 148

78 DATA 66.50.70,45.80, 48,99, 35. 106, 23, 110, 23, 129,19, 138, 15.0.0 138 POKE 324715

20 He= 1 168 POKE 16527.AM -
20 BEAD FOH),DIKH: 7@ FOR GO = | TO 1@
100 He b+) 188 F = U%R @k

116 IF#F(N-1y = @ THEM SG:FEM THE SIGH IS “HOT EGUAL TO® 198 HEXT GO

126 IMPUT * TEMPD. . .F OR S ";AS: [F AS = "S" THEW 7 = 2 ELSE M= 1 298 GOTO 148

136 FOR T =1 TOHN - 2 Listing 8.

140 B (T) = DLTr 4 1

158 FexE Ao+ 1,ROT) POKE A+3,FOT)FOKE A + 11.FCT)

i';g i USR e 52.51.50.43,8
1&0 IHFUT "OWHART TO HEAR IT AGAIM®: AS: IF AS = "YES" THEN 128 is

Listing &, mustical envine i€ durstion i
128 T = RMD(E)

148 R(T) = DCTH % MEL(TI= FOT) # 1,25

158 POKE A + 1.F¢T): FOKE A+3.R1¢TY: FOKE A + 11,R1¢T) 15.159,225.@

IF F& =
160 FEM #% H.A MOZART [ ALIVE AND WELL RMD LIVIMG IH THE Z-806

INPUT “WHAT SPEED IO wOU WANT..BEST TRIES BETWEEH 5 & 157.%S
FOKE 16526, AL

49 REM this is the 2alloe of the

T THEM 138

24,231

S.8.7.8,0.16, 32,

AL = A - {AM ¥ 256}

Supsest ciur*athu\ of 6.
- SE, 55, 54,53,

ztes | horze if duration & or
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The
Essegndial
Soli_mlle (ompany

" THIS IS NOT A
'PRACTICE DRILL! EARTH
IS BEING INVADED

ON YOUR 11580 & VCENIE

Galaxy Invasion

The newest and most exciting invaders
type game yet! Cruel and crafty aliens
attack Earth. You are the sole defender

As you fire your |aser at the aliens . Attack Force

they swoop down and bomb you. ; : :
() : Dodge the alien Ramships and fire
1
Exciting tian of grapleca) hiustDg swan, missiles to destroy them before they get
Som TRS80Level | & 1116K Tape vou. The alien Flagship uses his deadly
MO video Genie 16K Tape laser bolt to transform a Ramship into
another Flagship or into your ship's

double. Look out! Destroy your double
superNO\lA and you could destroy yourself.

ORN TRS 80 Level | & 11 16K Tape
R i Video Genie EG3003 16K Tape

Now the amazing ASTEROIDS arcade T“E lKS :

game for your TRS 80! Your ship is T“M A

floating in the middle of an asteroid belt! _______-—-—""'_-_-_-

Your only escape is to destroy them and

the crafty alien spacecraft! Blast them RS Bu‘:f-'il“lscl%eii: ::: : ::z:
4 ideo

with yvour laser, thrust, rotate or hit §

hyperspace to survivel i The Mewest and Most Astounding Arcade
Game that TALKS has just Reached Planet

TRS80Levels| & I1 16K Tape ! Earth. You can't help yourself, You haveto

Video Genie 16K Tape stop them at all cost. Don't let up. Written

: especially for high gquality graphics you'll
Cosmic Fighter

AP simply be dazed and excited by the action
Your fighter appears below a convoy of i "

Aliens!glf you destroy them another set qObblE 1 MAN

appears who seem to be slightly cleverer

than before! Soon your space station
nears but before you can dock the station
comes under attack! Survival is up to you!
The exciterent is just beginning!!

TRS80Levels| & 11 16K Tape

Video Genie 16K Tape
TRS 80 Levels | & Il 16 K Tape

3" n“va“l“rﬂ Video Genie 16 K Tape

3-D means that as you wander througl. he mazes and buildings, .
full screen graphic display constantly shows your position in a A" -I-ap_e_f‘;_ _____________

persPectwe format as though you were actually therel This “rat’s €y M THE ESSENTIAL SOFTWARE COMPANY -‘,
eye” view adds an entirely new dimension to adventure. ¥ |, (Viscounti Ltd.) 01-837 3154 "
English language commands can be entered at any time to manipu- G | 47 Brunswick Centre, London WLINTIAT 4
late your environment. The command sets are extensive and sophisti- g. B s R )
cated. Dozens of objects are scattered throughout the mazes and IE '

i

Watch out behind you!
As you hurry through

the maze collecting

! yaur energy
modules you score points, Butdon’t let the"
Gobblemen catch you. If you are crafty,
sneek up behind them and neutralise them
to gain extra points. Just keep a watch.
When they attack you they come in fast.
Just don’t lose your nerve.

Y PIEBSMBANOIMIE, 4o o o viits e e vdin o o e o i B I
| enclose a cheque/ postal ordar forf .. .. 1
iplus 50p pest & packingh |

enclose a stamped self addressed envelope
buildings. You can pick them up, burn them, throw them, etc. You
may need the sword to fight of an ugly little' man. Or a steel rod to

hold apart crushing walls. Deathmaze 5000 and Labyrinth allow the S o e B A I
traditional one and two word commands. Asylum incorporates our b Mame I
. Advanced Language Interpreter (ALl), which allows full sentence R A 5 S Bt e g o :
|I"IPLIL Postcode ... ... AT
2.’ Deathmaze and Labyrinth consist of over 550 locations! E T WA —— Ig
| Asylum tops 1200 locatians! L T
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Latest version with vu-meter & extra keys

16K RAM, 12K Microsoft Basic

Includes software, manuals and leads

All our machines are fitted with lower case characters as
standard

32K Ram memory version

of Video Genie £329 + VAT

Optional Extras

® The unigue 1K ‘BIONIC’
Rom £29.50 + VAT
® Sound unit £15+ VAT
® Double joysticks with software
£28+ VAT
® |ower case characters with ‘£’ sign. £20+ VAT

We stock a wide range of Genie accessories for the
businessman and the hobbyist, Word processing, stock
control, ledgers systems plus games. Refer to catalogue

Blonie Rom

The Rom enhancement for your
Video Genie will add the
following immediately accessible

features to your machine:

Lower case driver
Keyboard debounce
Shift lock

Repeat key routine

Screen printout
Cursor select
Keyboard lock
Bleeping keyboard etc.

[ X N N B N N N

Available only from us.
Kit £25 + VAT fitting £4.50

AN

ATARI®

400 & 800
Computer Systems

ATARI 400 £295 + vat
ATARI 800 £543 + vat

EPSON MX-80

Letter quality matrix printer, has
full software control of 40, 88,
66 or 132 columns 8O0cps
bidirectional, disposable print
head. There's lots of printers to
choose from, but once you have
compared you will find it hard to
pass up to the MX-80. £ call

Video Genie interface £35 + VAT
Other interfaces available,

Q-Tek Systems Ltd.

2 Daltry Close Old Town Stevenage Herts
Tel: (0438) 65385

Send £1 for latest catalogue
(refundable). Please add vat to
all items. Orders under £50 add
60p p + p otherwise carriage at cost
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ACORN ATOM

8K ROM, 2K RAM BUILT £1489
12K ROM, 12K RAM BUILT £228
Power supply £10.20

Colour moduator £23

all plus vat
Available shortly

® The BBC Microsoft
basic upgrade
® 'Plug in' disc drive unit

Phone for availability
of VIC 20 Computer




X~81 strings unravel
knotty storage problems

Strings and their allied
functions constitute a valuable
armoury for users of any
machine who wish to write
elegant Basic. For the ZX-81,
with its relatively low storage
threshold, these powerful
techniques are vital. Graham
Thomson explains.

A ZX-8] WITH 16K RaM is a useful lirtle
machine. Among the most attractive facilities
of its Basic is the string array used in
conjunction with the funcrions Code and
CHRS and the slicing operator, To. Some
powerful programming techniques can be
implemented with these toels — and you do
not need to have recourse o assembly
language.

Most Basics will have equivalent functions,
so the techniques I shall discuss should be
generally applicable. The particular array used
is that declared as, for example:

10 DIM S$(2000)

Unlike the undeclared string, the 8% defined

has the very useful property that its length

150 Entry '+ 2nd Entry
' C1] |
s | ||||.:i [T
Characters of word 2
Length of word 2
i
Line numbar to GOTO {2 byla binary)
Charactars of word 1 ¥
| Length of ward 1
\%)
Line no. to GOTO {2-bytes binary)
Figure 2,

never varies. We can, therefore, access the
individual bytes at random using, e.g.,
S$ill or 381 TO J)

for bhoth reference and assignment. In
particular, we can maintain a simple numeric
variable, say, NFB, which points to the “next
free byte” in 8%, Obviously, we set this to one
initially and as we add to 53, we can increment
NFB. For example:

200 LET SSINFB TO NFB—1+LEN ASl=A%

210 LET NFB=MNFB + LEN A%
adds A$ into S% at the next free position, and
adjusts the next free-byte pointer. It 15 true
that you can achieve the same effect with an
undeclared S$:

300 LET S$=5%+ AS

but the ecasiest way, as so  often,
disadvantages.

Firstly, in many Basics line 300 will be
executed by constructing a shadow copy of S§,

has

1234567 8 910111213

S5 |5|T|A|B|L|E|6|C|A|R|P

T % 2 e

L% A ]\

Characters of word 1

Length of word 1 (binary)

Characters of word 2

Length of Word 2 (binary)

NFB = 56, points here

Frigure 1.

so0 that for a time there are two copies
occupying precious space in your RAM. That
is acceptable if 8% is short, but what about an
5% thar is 1,000 or 2,000 characters? Secondly,
the easy way does not work with the more
complex structures I shall outline. In the
following examples, assume 53 declared as
before and NFB initialised to one,

Now what might we want to store in this
string-and-pointer  structure? An ohvious
starting example is a list of words — such as
yvou might want in that good old classic
Hangman. A very simple piece of code to
construct such a list is:

90 LET NW=0

100 INFUT A%

110 IF A% ="END" THEN GOTQ 170

120 LET S%(NFEl=CHRS LEN AS

130 LET S5(NFB+1 TO MFB + LEN
AS) = AS

140 LET NFB=NFB+1+ LEN A$

160 LET NW = NW + 1

160 GOTO 100

170....

This builds a list of words in 8%5. Each word
15 preceded by one byte containing, ag an
eight-bit binary number, the number of
characters in the word, The variable NW
counts the number of words.

Obviously, one would like to refine the code
to ensure that no attempt s made to extend the
list beyond the end of 5%, I find it helps o
draw simple diagrams of the structures being
built in strings — figure | shows how the
simple list of words appears in S§.

To pick words from the list — choosing, say,
the next word in Hangman — we can count
along using the length bytes to skip owver
words. For example:

400 LET N = INT {RND *NW + 1}

410 LET P=1

420 LET N=N-—1

430 IF N=0 THEN GOTO 480

440 LET P=P +1+ CODE S5(P)

450 GOTO 420

460 LET A$=5%(P+1 TO P+ CODE S5{P)

470 . ..

The code sets A$ to the Nth word in the list,
where N is created as a random number
berween 1 and NW, the number ot words, Note
how the wvariable P hops along S$ always
pointing to one of the length bytes. This type of
sequential search can take several seconds on a
ZX-81 if you have a long list of, say, 200 words.

The general principle which we have seen is
that we can form in a single string, a set of list
entries which constitute a simple list, This
particular list entry had two components or
“fields™:

B Field 1 was one byte long and contained the
length of field 2.

B Field 2 was of variable length and cantained a
word,

We can expand on this theme and add further
fields to form more complex list entries. For
example, we can add a rwo-byte field containing
a line number. This gives us the type of list
which can be emploved to control a program
using single-word, English commands. Figure
2 shows this type of list entry. Lists of this type,
where there are several fields, are commonly
called “rables™.

The code to build this kind of control table
could be:

30 PRINT "“WORD?"
40 INPUT W$
50 IF W$ =""END'" THEN GOTO 150
60 PRINT "LINE NO.?
FOINPUT L
80 LET A=INT (L/256}
90 LET 3%iINFB)= CHR$ A
100 LET S$(MFB + 1) = CHR$ {L—265%A)
110 LET S$(MNFE+2)= CHR$ LEN W$
120 LET S$(MFB+3 TONFB+2+ LEN
W) = W3
130 LET NFE=NFB +3+ LEN W$
140 GOTO 30

150 .. feontinued on next page)
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{continued from previous page)

Lines 80 to 100 convert the line number, L, to a
16-bit binary number stored in the first two
bytes of table entry. The code used to control
such a table might be:
200 PRINT “WHAT NEXT?"
210 INPUT A%
220 LETP =1
230 LET L=LEN A%
240 IF L<>> CODE S$iP+2) THEN GOTO 260
250 IF S$(P+3TO F+2+LI= A% THEN GOTO
300
260 LETP=P +3+ CODE S$(P+2)
270 IF P<NFB THEN GOTO 240
280 PRINT "I DO NOT UMDERSTAND"
280 GOTO 200
300 LET X =256* CODE 5P} + CODE
S$(P+1}
310 GOTO X
Obviously, the line number extracted from
the entry at line 300 would start the code to

process whatever word was typed. Building
control tables and lists can save space in your
RAM if vou are writing complex programs.
Other examples of uses of lists and tables are |
in storing the co-ordinates of plot points to

T
=TT
| v
\\ L Last adavass ling
Langeh ol Liit addr. line

Ind aie. Addr, linas
Langth al second Addr, Has
Charsetar of Hiat adds, ling

Langih af lirst address ling

Ne. ol address linos
v

Inidials

37 Mo of charactess in Inltials
Characters of surname

o Lemqth of surnams

Poirar bo next antry (Zbybe binary Indax|

Figure 3.

draw diagrams or sections of diagrams. I have |
used this to store the plot points to draw the 10
separate stages of the Hangman picture. The i
list entry consisted of a one-byte count of plot
points followed by two bytes for each point —
one X co-ordinate, one Y co-ordinate. There
were, of course, 10 such entries.

In a similar example, I wanted to draw large
characters on the TV screen, specifically the
digits 0 to 9 and the characters “+ 7, “—"", and
“=", The characters were drawn using a four-
by-seven grid of plot points, and each table
entry included a count of plot points followed
by their co-ordinates.

In fact, these were co-ordinates within the
four-by-seven grid, so that the program could
draw the large character anywhere on the
screen by adding the full screen co-ordinates of
the bottom-left corner of the character grid to
the plot-point co-ordinates from the table.

It can be useful to keep a separate array of
pointers to the table or list entries. It means you
can construct a numeric array PTES such that
PTRS(I) gives the index into S§ of the Ith entry
in the list or table. Naturally, if your list entries
are all the same fixed length, vou can calculare
directly the index to the Ith entry.

In ZX-81 Basic such a pointer array requires
five bytes per element. If you were particularly
short on RAM, you might use another string,
P’$, with pairs of bytes holding a 16-bit binary

numbers as indices into S§.
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So the index of the Ith table entry is S$ would

be
256* CODE P$12*1) + CODE P$(2*1°1)

This is one of the situations where you need
to consider whether or not the space saved by
using a complicated string-based pointer
system Is wasted because of the extra program
code needed to use ir.

An interesting and often useful variation of
the list or table concept is the chain or linked
list. Here, one of the fields — usually the first —
in each entry is, in fact, a pointer to the next
entry. A simple example is a linked list of
words.

The entries look just like figure 2, except that
instead of a line number, the first two bytes of
each entry hold the index to the next entry. A
very obvious use of such a linked structure is in
sorting lists. To sort the words in our example,
there is no need to physically reorder the list
entries — we just swap the pointers.

The use of such linked lists usually requires a

| separate variable to hold the index to the first

entry of the chain. This variable is commonly
called the head-of-chain pointer. Similarly, it is
often useful to have another variable pointing
to the last entry on the chain — the tail-of-chain
pointer. The last entry on the chain usually has
zero in the next-entry pointer.

A useful example of linked lists is a simple
name and address program. The entries used
have the format shown in figure 3. The
following program code illustrates how this
type of linked list can be manipulated.

It is a set of subroutines to request a complete
name and address from the terminal. Add itinto
the string 38 at the next free byte, NFB, and
adjust the links so that the list is maintained in
alphaberical order of surname, irrespective of
initials.

For convenience, the head-of-chain pointer is

| the first two bytes of the array 88. The sub-

routine at line 1600 prints all the names and
addresses in alphabetical order by following the
chain of pointers. On the first use of the
subrowtine ar line 1000, NFB is 3, and the first
two bytes of 5% are binarv zero — space

characters on ZX-81,

1000 REM SUBR. TO ADD AN ADDRESS

1010 CLS

1020 LET PNEW =NFB

1030 LET S$(NFB TO NFB +11=""

1040 LET NFE=NFB +2

1050 PRINT “"SURMNAME?"

1060 GOSUBA 500

1070 PRINT “INITIALS?

1080 GOSUB 1500

1090 PRINT “"HOW MANY ADDRESS LINES?

1100 INPUT N

1110 LET S${NFB)=CHR$ N

1120 LET NFB=NFB+ 1

T3 FOR I=1TON

1140 PRINT “'LINE ;I

1180 GOSUB 1500

11680 NEXT |

1170 REM NOWY LINK IT IN CHAIN

1180 LET LP =1

1190 LET P=268* CODE S$(LP)+ CODE
S$(LP+ 1)

1200 IF P=0 THEM GOTO 1280

1210 LET A% =S%(P+2)

1220 IF A$>S3{PMNEW +2) THEN LET
A% =SSIPNEW + 2]

1230 LET L=CODE A$ +2

1240 IF SS(PNEW +3 TO PNEW = L)
<=5%P+3TOP+L) THEN GOTO 1270

1260 LET LP=P

1260 GOTO 1190

1270 LET S${PNEW TO PNEW + 1} = S${LP TO
LP+1)

1280 LET A=INT [PNEWW/256)

1290 LET S$ILP TO LP+1)= CHRSA+
CHR$IPNEW — 256" A) =

1300 RETURN

1500 REM SUBR TO INPUT A LINE
1510 INPUT A$

1520 LET L =LEN A%

1530 LET S$INFE)= CHR$ L

1540 LET S$INFE+1 TO NFB + LI =AS
1550 LET NFB=NFB+ L +1

1660 RETURN

1800 REM SUBR. PRINT ALL NAMES AND
ADDRESSES

1610 LET P=1

1620 LET P =256 CODE S$(P) +
CODE S%(P +1]

1630 IF P =0 THEM RETURN

1640 LET PT=P+2

1650 GOSUB 1800

1660 LET BS = A3

1870 GOSUB 1800

1680 SCROLL

1690 PRINT A%;" ";B%

1700 LET N= CODE S%(PT]

1710 LET PT=PT+1

W20 FORI=1TON

1730 GOSUB 1800

1740 SCROLL

| 1750 PRINT A$

1760 NEXT |
1770 SCROLL
| 1780 PRINT
1780 GOTO 1820

1800 REM SUBR SET AS= LINE AT PT
1810 LET L= CODE S5(PTI

1820 LET A$S$(PT+1TOPT+LJ

1830 LET PT=PT+L+1

1840 RETURN

Occasionally, it is even useful 10 create a
double-linked chain. There, each entry con-
tains two pointer fields; one to the next entry,
one to the preceding entry. With such a chain
you can process both forwards and backwards.

It is often the case thart an entry in a chain or
list consists of several fields, some of which are
fixed in length, others are variable and need to
be prefixed by a length byte. In general, it is
convenient to group fixed-length fields at the
beginning of the entry, followed by the variable-
length fields.

Surprising as it may seen, the technigues
used by writers of fundamental software —
operating systems, compilers, interpreters —
can be implemented in Basic. If vou can think
“pointers, lists, tables and chains” you can
broaden the scope of your programming
ability.

I have recently used all these techniques in a
| general-purpose Adventure program. It con-
sists of the code to request descriptions of
places — short description, long description,
other places vou reach by going north, south,
cast, west, objects and special words,

The place descriptions and linkages form a
table, the object descriptions form chains. Each
place entry has a head-of-chain pointer field
from which will hang all of the objects dropped
at that place.

Thus defining a new game for the children
does not involve writing another program —
| just typing in the new place and object
descriptions.




personal computer software

ZX81/ 16K

‘STARTREK’

16K STARTREK: GRAPHICS,

4-LEVELS OF PLAY, 828 GALAXY, —

STAR BASES, KLINGONS,

ROMULANS, PHOTON TORPEDOS,

ETC.

00065006
OEOWDDW
2lalslelelal=In
S0002000
THE 21 rocnnom%rx

Also suitable for ZX 80 with 8K ROM

GAMES PACK 1: STARWARS,

HAMURABI, GRAPHIC LANDER,

MASTERMIND, MINEFIELD

Prices: £4.95 each cassette; £8.95 for

both

Further games packs coming soon.

Large 5.A.E. for details.

Mail order only.

SILVERSOFT

— 40 Empress Avenue

liford, Essex

 01-518 0877

- ZX81Workstation...

S - . .is a stylish and
ergonomic plinth for the ZX81. |t raises and
tilts the TV to avoid eyestrain, holds the 1I6BKRAM
in place and hides the wiring and power supply.
This very professional unitcosts £15, a built-in
power switch is £3, plus postage at £1.50, inc. VAT,
Peter Furlong Products, 125 Catford Hill, London SEB 4PR.

Callers by appointment, please, Tel 0169C 7799 Visa, Access,

et tata

ST

* ADVENTURE : B 300K

¢ ~Gity of Alzan g
~ Créate your own
%  *TUNNELS & TROLLS
4 BUCKET CATCHING
; * JAWS

BECOME AN ARTIST

* PRO-AM GOLF E CASSETTE
: PU?TER g & BOOK
i ETCH-A-SKETCH
B FRUIT MACHINE

With hold
DIGITAL CLOCK
DICE ROLLING

# require 16K RAM

@ Hints & tips on programming @
Reference Sections ¢

DEe Tf:mfmmi
- ATOM BUSINESS

for the expanded Atom with floating point ROM
contains:

PHIPPS ASSOCIATES
Tel: Epsom (03727) 21215 quoting your credit
card reference, 24 Hour phone service. Air Mal
delivery in Europe add 50p, air mail elsewhere
add £1.50 per book. Prices shown above include
UK postage and VAT on cassettes
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JRS SOFTWARE

18 WAYSIDE AVENUE, WORTHING, SUSSEX; BN13 3JU
TELEPHONE WORTHING 85631 (Evenings and Weekends only)

ZX81

1K and 16K computer owners

Have you ever wondered if
you are paying too
much tax?

Check your payslip!

Your personal PAYE tax check is now available for year
ended 5 April 1982,

Just enter the information from your payslip as
instructed by the computer and your Tax Deductions,
Mational Insurance Contributions, etc., will be checked
and displayed for you to compare with your actual
payslip. Remember an independent verification is the
most satisfactory.

Program specifications:

16K 1K

— Monthly or weekly Maonthly or weekly

— Tax code change - Basic rate tax

— All rates of tax — National insurance Table A
— Mational Insurance tables A, B — Mot contracted out Mational

ZX80 - PROGRAMMABLE MOVING DISPLAY

AE-ROM oaly)
Yas! This reglly 15 a genuine moving dizplay. not
anothar pause routing, If you want moving, Fflicker
free displays land who doesn’tl then this s the
pregram for you. The secret lies in the ZX80's ability
10 keeg the display on wour screen without the need
1o use all of the ume available 1o it. Mormally the
ZREY would be deing nathing during this spare time
but the programmable moving display  cleverly
INETUPIS [0 Process youl Own iNSEruclions wiillen in the simple but highly
eiffective JRS numarie code Greal care has been 18kén so that the processing of
your codes can always Be inferupted fo return do the display fouling at the
precise microsecond that @5 required to ensura that your T.W. piglure remains
compleiely rock-steady.

Rormally a true moving display on a ZXB) would take wasaks 1o write and you
would need 10 be an axpert 3t machine-code programming. New, at lasi, this
program alMeds you tha abibhiy 10 wwnle youd awn trug moving disglays in under an
houf weth Ne Machine-code aspenendd réequiied whalsdaver
Cassatte with 1k, 2k versions and 3 examele progréme plus FULL documentation

£4.95

* Awarded top pfece in ZXED software review * i YOUR COMPUTER'
Oerober 19687 izsue

NEW - An ESSENTIAL addition to your 1K RAM ZXB61 [or ZX30 8K ROM)

LRl N dwritien by PAUL HOLMES)
Provides the following adgitional facilities: -
Line renumber — you state starting number and incremeant value.
Seerch and replace — changes every occurence of 8 character 38 you require
Frae space —iells yvou how many free bytes you have left
SPECIAL GRAPHICS ROUTINES
Hypar graphics mode — graphics never seen on a ZXB1 before.

Opan — instantly Se1s up 8% many emply print lines a5 you roguire, or C Insurance

Fill = wséed in ¢onjunction with DPEN fills your screen instantly with wour - i} # ¥ 1

bt RB A AL Mot contracted out National Caontracted out National
Reverse — changes each characier an your $creen to its inverse video Insurance Insurance

TAPE ROUTINE — provides a systern WAIT condition until a signal is received in — Contracted out National and a tax code check is included
the cassette ear jack — many uses | Insurance

All these reutines aré written in maching code and together take up only

164 BYTES of your precious RAM - an incredibie achievement!!

Tha price is incradible toof ONLY £3.98 for cassetta, including FULL instructions
and example programs

ALSD available 1BK version ONLY E4.96 which includaes all the above PLUS:.
GOTC's and GOSUB's included in ling ranumbar.

Search for and list ewery line containing specified charactaer

£2.95 per cassette inclusive from:

STROUD LITT AND CO.
85 Jamestown Road, London NW1
7DB

Z2X81 2K programs SLALOM znd BLACK HOLES now available as listings only £1.25 aach. £2 far bath

OVERSEAS CUSTOMERSE ©ayment must ke made in Sterling by International Manay Orces |pugilifile
PLEASE NOTE a1 wour Lank] Please add 50 pence 1o caver aversess pestage,

HILDERBAY LTD

Professional Programs for the Sinclair ZX81+ 16K Softare
designed for people by computer professionals

THE HILDERBAY PAYROLL £25* THE HILDERBAY STOCK CONTROL PACKAGE HILDERBAY FINANCIAL PACK | £8

* 1 to 30 employess. Weekly, monthly, etc. No £25 WAT: Given a mixture of bills with and without VAT
tables needed. Very easy 1o use. at several rates, prints table of: price, VAT, total,
Payslips and summaries printed. WAT rate. Displavs and ; running totals.

All pay levels and numeric tax codes caterad for, MORTGAGE: How much longer will your martgage
All National Insurance contributions {including take to repay if you pay £25 less per month? (The
contracted-out). answer may surprise you.| How much must you pay
Provision for pre- and post-tax changes for an par month to repay in 15 years? How long ta repay
reas0n [Ovemﬁm bonusp Bte. ). B LA at £200 per month? How much of your latest
Last-minute char;ges nulprol}lems. payment went towsrds interest, and how much

2 towards principal {the answer will shack youl,
Il al k & ! |t x 5 _ 4 i
;\é:juiﬁgng?:mﬁcgﬁgfsi kil Results given either for UK Buiding Society or

Possible to go back to manual calculations at any [different) bank loan.

® Program |- up to 400 items in 16K up to 2,000 in
48K, Numencal code, description, supplier code,
type code, stock level, re-order level, unit price.
Prints lists by suppler, by type, of understocked
- items, or all items,
Program |1: up to 2,500 items in 16K, 8,000 items
in 48K Numerical code and stock level only.
Bath programs are wery fast! Locate, insert,
delete an item from a list of 2,700 in well under
two saconds!

L )

-

time you don't depend on your computer!
Program maintained and updated by Hilderbay
Ltd. Training not necassary, but can be amanged.
Easily used by the non-specialist. Routing payroll
quickly handled., Senior managers can process
senigr staff salanes confidentially.

Check you own pay!

Wil handle a payrall of 500 employees (|| with 48K
RAM pack!

The Inland Revenue does not 'apprave’ computer
programs (we did ask), The Hilderbay payrol
satisfactorily deals with the 21 test casss of Inland
Revenue systems unit note series 6 number 4
annex B,

-

THE GIEBONS PERSONAL BANKING SYSTEM

E16*

* Do you sametimes wondar where all the money
goes! Mow you can find out!

* Keep your finances under control,
orders automatically aliowed for.

¢ Do you wish your bank statements teld you what
each item was? Now you can print better
statements than your bank can!

Standing

HILDERBAY CRITICAL PATH ANALYSIS
[CPA) E15

ZX81 implementation of a powerful toal of modern
managemeant. Designed for practical use, but also
sitable for learning about CPA,

LOAN: Calculates one of the following in terms of
the othar three: principal, number of payments,
instalmeant, interest.

HILDERBAY GAMES PACK | f8

GOLD: A rather difficult adventure. We guarantee
that you can get there with the treasure — but we're
not telling you how!

PICK & WORD: An unusual game of chance. Play
against the computer, pick words from the list until
one of you gets a winning set of letiers.

CHESS £10
Plays excellent games. Several levels of play.

-

of £2 par order. Urgent orders no problem.

LR

* 48K Memotechs demeonstrated and sold.

Software also supplied for mainframa computers, Hewlett-Packard 9845 and 85, various microcomputers.
Hilderbay Lid is not assaciated with any other company. Hilderbay software is now sold only by ug and our authorised desalers.

Please telephone before visiting us.

All programs require 16K RAM pack. All prices include VAT, postage and packing. C.0.0. {cash on delivery — pay the postman) arders are accepted for a supplament

All programs are supported by Hilderbay Ltd — we won't abandon you to your fate. Cassettes are produced with great care and are guaranteed.
Programs are designed for usa by people who are not familiar with computers.
All programs are supplied with full documentation. Manuals for programs marked () can be bought separately {£2, refundable on program purchase).
Programs can be demonstrated (by appointment onby). Further details availabla on request.

HILDERBAY LTD ifounded 1979)

8/10 Parkway, Regents Park, London NW1 7AA Telephone: 01-485 1059 Telex: 22870
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School computers: some
lessons 1o be learnt

Eric Deeson reviews the
problems and progress of
educational computing.

WE ARE NOW approaching the stage at which
half of Britain’s secondary schools have
computer power available. Even the number
of primary schools with computing facilities is
no longer negligible,

A number of recent surveys, shown in table
1, have attemnpted to discover just how many
computers there are in schools, but their
results have been overtaken by the advent of
Sinclair’s ZX-81. Both the Commodore Vic
and the eagerly-awaited Acorn/BBC machine
are likely to have a significant impact on
educational computing.

The Government plans to subsidise the
purchase of micros for schools. It will pay half
the cost of either the Research Machines
380-Z or the Acorn/BBC machine for schools
which so far have no computer. This project
has been much criticised on the grounds that
support for specific machines might be
unwise. It is also feared that schools which
have shown little interest until now will
continue to be inactive:

The educational use of computers can be
broken down inte a number of categories:

B Computer awareness, to familiarise
students with computers and their uses,
B Computer studies, where the compurers

Figure 1. Material available from a single frame
of a typical computer-assisted learning
program.

PRINT
"WHAT 157
AX:B;

LET C:03

LET C=C+1
INPUT D
PRINT D

TRY AGAIN

PRINT ANSWER
IS AXB

1
PRINT GOOD|+/CLEAR SCREEN|
|

CET CLS MUSE

Commodore Pet 27 53 579
RML 380-Z 429 99 02
Tandy/Video Genie 53 9 126
ZX-80/81 9 g7
Appla/ITT 116 25 282
MNascom — 44
Acorn Atom - - 59

CET: Council for Educational Technology,
1980.
CL1%:BTCambridge Learning Systems, January

MUSE: Microcomputer Users in Secondary
Education, July 1981.

Tahle 1. Recent surveys of computers in

schools,

themselves are the object of interest.

B Computer-assisted learning, in which
computers are used to teach other
subijects. _

W Administration, where a computer is used
in helping to run the school.
Computer-assisted learning includes all

aspects of computer use in which the machine
plays a direct part in teaching the student.
Computers can help teachers by taking aver
the dull, routine, repetitive tasks — like
marking, calculating class orders, working out
attendance records and scheduling pupils to
resources — in fact, acting as a clerical
assistant,

The most remarkable commercial system of
this kind is Plato, which has come to Britain
from the T.S. Users of Plato terminals can log
in what they want with their own code. The
computer guides them through their chosen
courses, managing the statistics of their
progress, enabling assessment, supervising the
use of books, audio-visual and laboratory
work, and providing interactive learning
programs.

Within a decade, small straightforward
micro-based systems of this versatility will be
able to handle courses held on EPROMs or
bubble memories. Plato iz essentially a
development of the programmed-learning
technology of the 1960s, and there is still very
little that is useful. Material available from a
typical single frame is shown in lgure 1.

Individual teachers are spending a lor of
time trying to mirror their own teaching
technique — one of flexibility, sophistication,
and explanation — 10 lwo computer Programs,
An incorrect answer should lead to real help; a
correct input should be checked for under-
standing.

Programming for teaching calls for a
combination of teaching expertise and
programming ability — and a great deal of
time. Rush leads to rubbish, and there’s plenty
of rubbish around. One of the reasons for the

failure of many mechanical teaching aids in

the 1970s was the general inadequacy of the

software,

To many people, computer-assisted learning
is viewed as just one of the many resources
available for a class. It is wviewed in
conjunction with the chalk board, a projectaor,
maps and hand-outs, and specialist laboratory
equipment. Its applications include:
Bcomputation in geography, mathematics

and the sclences;

B development, testing and using models in
the practical and social sciences, and in
SPOrIs;

M retrieval of stored data;

M graphical presentation of data;

Beducational game-playing and  assimila-
tions in social, general and science
subjects;

Brzinforcement and testing;

B control of laboratory experiments and data
capture.

Software problems and teachers’ inex-
perience remain major bughbears. Though
most schools with a micro probably have a
couple of real enthusiasts on the staff, the

CSE .
18 ’,f
16— -___,..-r’ ’(
- o~ s
w14l prad Vi
IR 4 Olevel
#  andequivalent &
Ew- 4 ol
o ¥
8 gt/ /
d gl ,/° souce:icL
#
4+ A
Alevel _mme=
L -
2 ‘f_’__....._
| 1 | | 1 |
1975 1976 1977 1978 1979 1980

Figure 2. Number of entries for computer-
studies papers in public examinations.

majority of serving teachers have no know-
ledge of computing and its potential. Those
teachers who are expert in computing still
have a full teaching timetable of their own,
and no time for good software development.
Ideas often have to come [rom the pupils
themselves.

Though computer-assisted learning has not
travelled far towards achieving its potential, it
is probably the most important area of
educational computing. Another important
field at- the moment is computer studies.
There cannot be many people who would
deny that schools should attempt to teach
something of our new micro-world.

fcontinued on next pagel
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fcontinued from previous page/

That artempt 1s being made in several ways.
Firstly, there are signs of changes in this
direction in formal examination syllabuses,
particularly in physics, maths and technology,
where some knowledge of simple micro-
electronics and computer arithmetic is coming
to be expected.

A number of examination boards now offer
papers in compuier studies — see figure 2.
Opinions of the value of these examinations
vary greatly, but even if they give little direct
career benefit to the students, they do fulfil the
essential task of helping teachers learn basic
principles. The same applies to test editing in
commerce departments, a related growing
field.

Computer-awareness courses are potentially
the most useful, giving a brief introduction to
computers and their uses for all pupils. They
are usually short courses, often run fairly
informally as part of general or social studies.

Their aim is to indicate in broad outline
what computers are, what they do, and their
possible effects on society. Topics which
ought to be covered include the future
electronic office, employment effects, privacy
and high-grade robots, for instance,

The fundamentals of computer pro-
gramming may alse be covered in these
classes. Not all children need to learn pro-
gramming, but most can benefit from the
logical appreach and some are itching to make
their own arcade games.

Artendance at an introductory course should
be a requirement of all pupils wanting to get
into the computer club., The numbers
involved in club activities and the high
demand on non-lesson time mean that the club
should be self-supervised as much as possible.
The teacher ought to be available to give
advice, but need not act as a detailed organiser.

In many schools, the computer club is a
haven for hardware freaks and software
addicts. It should also provide a unigue oppor-
tunity for academically less able pupils to
develop new and enjovable skills. This kind of
work can lead to the development of little
business enterprises, again providing a great
deal of real education.

Figure 3. The exercise book of the future? A
small Ad-sized computer could have
tremendous potential in school and at home.,

Splash! it
» Soul 4 gouth. |
Thats rl"l?:‘uf::aﬂd;:a w:'uarwl"
nat peth
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School administration by computer is begin-
ning to take off. The direct beneficiaries are
the staft who are relieved of much of their
routine work,

There are now programs which make a fair
attempt at timetabling — the deputy head’s
nightmare. Computer assistance in the library,
resource centre, and general ofice can much
improve working conditions. Some folk are
even using Sinclairs to handle the tuck-shop
acoounts,

Data capture and process control are areas
with enormous potential which are, as yer,
hardly touched. Science laboratories and
technology workshops are the sites for these
developments in the first instance, but
doubtless other areas will get the spin-ofT later.
Computerised thermostats and the old
favourite, model traffic-light control, are
appearing at more and more school open days.
Fressure from pupils will accelerate the
process,

The pessimistic view for the future — one
fairly often expressed — is that schools’
computers will follow the 19605’ teaching
machines into oblivion, leaving hardly a ripple
behind. OfF rourse, teaching is a preity
conservative profession which remains highly
labour-intensive despite all the existing
technological claims. Sceptics compare
schools” computing to the audio-visual
vogue of a decade ago. Certainly, a lot of
money was wasted at that time, but now
equilibrium has been reached at a much higher
level of use than before,

At the other end of the spectrum are the
visionaries who see schools reduced to social
development or “play” centres. Learning
would, they say, take place at home or in small
units under the management of computers
with little human intervention.

Who knows? Maybe that will come in a
number of decades. Certainly there are some
children I'd be glad to hand over to such a

Practical microprocessor work with the Nanocornputer.

system, and many who would do well on it.

Berween these extremes lie the more realistic
possibilities. They will follow from progress
towards large memory on cheap chips input
pads, flacscreen owtput, plug-in EPROM
language, programs and data.

Within five or 10 years we could have a flatr
Ad-sized multi-purpose  computer  which
would be capable of everyihing a 64K micro
could do and more, and could communicate
with the local databases and other machines.
If the cost came down to around £30 at today’s
prices, it would have rremendous potential in
schools as well as in the home — see figure 3.

Before that day dawns, we should all have
developed a fair idea of how 1o use such a
machine in the classroom. So let’s get on with
it.

Several national educational computing
assocdations already exist. The largest and
most active is MUSE — Microcompurer-
Users in Secondary Education — whose
membership gains access to a network of user,
regional and local groups with many activities.
The three-day annual meeting rakes place in
July. Details are available from Bob Trigger,
MUSE, Freepost, Bromsgrove, Bal 0JT for
derails.

There are far too many books on educational
computing to give a comprehensive list here,
One recent addition to the list 15 Mindstorms
by Professor Seymour Papert, which could
become very influental. It is published by
Harvester Press at £9.93, Run, compurer, run
by Anthony Oectringer, published by
Macmillan, may not be in print any longer —
it first appeared in 1969 — but I still find a
scan of it most salutery when my enthusiasm
runs out of bounds.

Computing is exciting to many of our pupils,
including the less able. It is richly rewarding
to find a trouble-maker suddenly immersed in
a program and thereby gain an interest in
school work. Believe me, it does happen. [l




ZX8lI
goes REALTIME

The RD 8100 SYSTEM is a complete range of professionally
engineered hardware interfacing your ZX computer to the
real world (with or without Printer and RAMpack). Simply
PEEX and POKE for control, datalogging, instant graphics

MODULAR SYSTEM - YOUR ZX SYSTEM GROWS WITH EACH MODULE

RD 8110 'ON-OFFer' 8 channel logic In/Out £ 22,50
RD 8130 'VOLT-CATCHER' Analogue Input Port f 29,50
RD 8180 'DDODLER'  Light Pen System £ 32,50
RD 8100 'SUPER-MUM' Motherboard/Console, for

up to 8 modules, Fully buffered £ 40.00
RD 8101 'MICRO-MUM' Simple motherboard £ 15.00

Prices include 15% VAT, Please add 80p per order P&P

INTRODUCTORY OFFER for orders placed before 31 Dec 1981
Save 40% on either motherboard when buying TWO Modules
RD 8101 special price £9,00,,RD 8100 special price £24,

Send stamp for full details of these and other modules.

R O Laboratories

(Department Y)

Ware (0920) 84380 5 Kennedy Road
Dane End, WARE
Proprietor: R E Dickens B Tech AMIEE Herts 5G12 OLU

SINCLAIR
ZX81 SOFTWARE

SERIOUS PROGRAMS (1-16K)
FOR THE MORE DISCERNING ENTHUSIAST!

PROGRAM 1
MATHS ONE |16K)
ATTENTION ALL PARENTS! Prampted by an anticls in practical computing (Jan
18811 on inferior maths soltware, we decided te produce a program thar would give
vour child more than the boring realy: “*Sarry youw are wrong, by again!' Maiths ne
will glwe your chid gums in the normal way and sotualy show your child where
haishe has gors wiong, EXAMPLE: {comp’ 12+ 12=7 IChildl 22, (Cemp'] Put
doweni, |Chidy 1, etc. Bath you and the computer are aware that the answsr iz
wrang but the child s not Bnd continues on 1o Be shown his her gmor/s when the
sum is complete. Mato: The whole sum is printed an the soreen, with answers just
88 the child would do with pan and papesd
MATHEKATE | 16K}
& fun game for the kiddes — each child chooses a roferskater and is given a sum ta
compaete, For @Ach COTACT Andwar Ta SKATEr Mawves 1aster and fagtar, bt Dewars
tha sums become more difficult, wntil the wirner is the child with the highest
rurnber of carmect answers (and is naturally the firs? skater 1o the postl.

faths cnn + Mathskase. . £3.50

PROGRAM 2

LANGUAGE TRANSLATOR | 16K]

Having difficuity with foreign text? Then this is the program fos woul Fast ranslation
of one word into its fomeign translation in seconds ar if yau prefer the program will

sCeEpt. A paragraph which usas the top half of the screen with the bottam half
reserved for the translatian, All GEC appraved languages lin raman text| avafable.
Flease stata language choice
WORD TEST
For the very punicr members of the family — word test will give your child partialy
complated words and (s then axpecied 1o complets the word, Second Trys ane
alowad and the seors aul of len with the carmact answers are shawn.

Language translator « Word test.. £3.00

PROGRAM 3
BAMNK ACCOUNT
W'l wait for & statement when you can have your Gwn persanal banking systam!
Accopts standing orders in the upual way 1., date, armount, tima limick ard will tall
wou when your balance is averdrawn, then sctually charge vou for it Just like the
bank! Statements can be kdated and the computer pericdically may ask you,
whan you ane cwerdrawn ar balow the free banking limit, whether you have arderad
any cheques o siatemenss, if 30 your account wil be updated ascordingly.
HOME BILLS READY RECKONER
Want ta know if your elegtricity bil/telephone billfnet pay are correct? Then ting
Qiar with raady reckoner ao aimphal

Bank account + ready reckomer. E3E0

PLEASE NOTE: Qur sofhwarg is of the wery highast quality snd stands to compase
with 1he very best from the Sinclair stable and even il we might say 50 ounelves
emceeds thal si@ndard,

Ma knowledge of computing required, just lead ang run!

FUTURESOFT

38 PENSHURST ESTATE., PRINCE OF WALES ROAD. LONDON NWS.

IDEALFOR THEHOME HOBBYIST

Pitman
Programming Pocket Guides

A Series of Concise, Pocket-Sized Reference
Guides to the Main Computer Languages

Pocket Guide to Programming John Shelley
Pocket Guide to BASIC Roger Hunt

Pocket Guide to COBOL Ray Welland
Pocket Guide to FORTRAN Philip Ridler
Pocket Guide to PASCAL David Watt

For Anyone interested in programming—no prior
knowledge of the subject is needed as the Pocket
Guide to Programming gives an introduction to
the principles of programming. The other textsin
the series give a clear and detailed examination of
the rules and structure of the programming
languages.

# Cheap, Attractive and Easy to Use

\ All Titles: Paper/152 x 98 mm/Spiral Bound/£1.95
Pitman Books

BASIC: pa

Al

Order Form

Order from your bookseller, or send this form to
Cashpoint Service, Book Centre, Southport PR9
9YF enclosing £1.95 for each Guide required. If

stock is available, your order will be despatched
within 48 hours. Postage and packing are FREE.

Please send me the Pocket Guide to:—
#*Programming 0273 01705 5/
*BASICO273016857/* COBOLG273 016504/
*FORTRAND273 01683 (I/*PASCAL 027301649 0.
Ienclosea *chegue/*postal orderfor¥
{*Delete as applicable)

Name |Capitals Please)
Address

Y1281

Pitman Books Limited, 39 Parker Street, London
| WC2B5PB
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5 MORE

Superb Scenarios from the
Specialists in Computer
Simulated Conflict

SEA BATTLE

A graphics simulation of naval warfare in the days of the Bismark —
as Gunnery Office of one of the most impressive fighting machines
devised by man, you will experience all the thrills and drama of
action at sea £9.95

STAR FIGHTER

A dogfight in space, real-time 3D action

BATTLE BEYOND THE STARS

Only its battle fleet stands between earth and the end
of mankind £7.45

Send your cheque/P.0. fo:

“THE WAR GAMES LIBRARY"”
at

2 Highfield House, Courtenay Road,
Lower Parkstone, Poole, Dorset BH14 OHE

TRS-80 LII 16K

ol c,On'
6l.'-" r;i-c'kb

COMPUTACALC ZX |

Financial Planning for the ZX81 16K

Ideal for solving “what if"”" problems at work or home.
The screen acts a8 a4 window on an “electronic
worksheet'' consisting of a grid of rows and celumns
of headings, numbers or formulae. Move the cursor
up, down or sideways to the desired row and column
then enter a new figure or formula and everything on
the worksheet dependant an it changes automatically.

Features include selectable format, “slow” mode for
smooth scrolling across grid. single key cursor and
grid control, capacity for aver 8000 numbers (should
you aver need that many!), very fast computation of
results, ability to work with ZX printer, and
operational procedure designed for convenience and
speed in use.

This powerful piece of software brings the capabilities
of the EX81 into line with much more expansiva
computers. Computacalc will quickly become the most
used program in your library as it takes over from
pen, paper and caleulator in aiding everyday financial
decisions.

For cassette and full documentation send cheque or
F.0. for £7.95 to: 8ilicon Tricks, Dept. G2,

2-4 Chichester Rents, Chancery Lane, London WCa.

Only 2 Minutes

C.U.A-nEw sHOP B

14 CARLTON ROAD, ROMFORD, ESSEX — ROMFORD 64954

PRINTERS:

SAVE
£f£f's

# Wide range of pr'i.mers.
EPSON - OKI - QUANTEX - ETC.
#* Lowest Possible Prices. From
* FREE delivery (mainland UK).
* FREE paper with every printer. £249
* Phone for best prices.

PAPER:

Buy directly from our NEW SHOP
2000 sheet box - £15.00 .
500 sheet pack - £4.00  11C VAT

AND NOW VIC PAPER!!!

MASSIVE SAVINGS ON:

* UK101 GBAPHICS BOARD — Just £49.00 Built

* Sound Board for 101 - Just £27.00 Built.
# Programmers Aid Eprom - £16.00
* Eproms/Rams/Chips/Software.
* DISC system for your UK101.
* Expansion M/Board - £11.73.

HOW TO FIND US:

RUAR T

/L

4 arlion Huad

TR

. COMPUTER USER AIDS
***GREAT DEALS AT REALLY COMPETITIVE PRICES***
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Sinclair ZX81 Personal Co

that ith
at grows with you.

1980 saw a genuine breakthrough - )

the Sinclair ZX80, world's first com- 5]

plete personal computer for under I @

£69.95 the Sinclair ZX81 offers even

more advanced facilities at an even

heart of.a computer system. Ypu can  raduced the chips in a working

add 16-times more memory with the computer from 40 or so, to 21. The

£100. Not surprisingly, over 50,000

£4 ]
lower price. Initially, even we were '
ZX RAM pack. The ZX Printer offers  7xa1 reduces the 21 to 4!

were sold.
In March 1981, the Sinclair lead

increased dramatically. For just

surprised by the demand - over High ification, | ice —

50,000 in the first 3 months! hc',?,,,azr,ts ﬂﬁﬁ'ef_fa lianatpres

Today, the Sinclair ZX81 is the Quite simply, by design. The ZX80

an unbeatable combination of The secret lies in a totally new

performance and price. And the ZX  master chip. Designed by Sinclair e ®
Softwarelibrary is growing every day. and custom-built in Britain, this “I

Lower price: higher capability unigue chip replaces 18 chips from ®
With the ZX81, it's still very simple to  the ZX80!

teach yourself computing, but the New, improved specification 95
ZX81 packs even greater working ® Z80A micro-processor — new —
capability than the ZX80. faster version of the famous Z80

It uses the same micro-processor,  chip, widely recognised as the best
but incorporates a new, more power- ayer made.
ful 8K E!ASi(; ROM -the ‘trained @ Unique ‘one-touch’ key word Kit or built —it’s up to you!
intelligence’ of the computer. This entry: the ZX81 eliminates a great You'll be surprised how easy the
chip works in decimals, handleslogs  geaj of tiresome typing. Key words ~ ZX81 kit is to build: just four chips to
and trig, allows you to plot graphs, (RUN, LIST, PRINT, etc.) have their assemble (plus, of course the other
and builds up animated displays. own single-key entry. discrete components) —a few hours’
And the ZX81 incorporates other @ \nigue syntax-check and report ~ Work with a fine-tipped soldering iron.
operation refinements - the facility  5des identify programming errors And you may already have a suitable

toload and save named programs  jmmediately. mains adaptor - 600 mA at 9V DC
on cassette, for example, and to @ Full range of mathematical and nominal unregulated (supplied with
drive the new ZX F'rlntequ. scientific functions accurate to eight  built version).
' decimal places. Kit and built versions come com-
@® Graph-drawing and animated- plete with all leads to connect to
display facilities. your TV (colour or black and white)
@ Multi-dimensional string and and cassette recorder.

numerical arrays,
® Up to 26 FOR/NEXT loops.
® Randomise function — useful for =
games as well as serious applications.
@ Cassette LOAD and SAVE with
named programs.
@ 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.
@ Able to drive the new Sinclair

- W printer.

_ @ Advanced 4-chip design: micro-
New : BASIC‘ ma_nua_l processor, ROM, RAM, plus master
e meapcpevriten. chip = unique, custom-built chip

first principles to complex programs. replacing 18 ZX80 chip&




16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Useit forlong and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run'some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example,

Sinci=ir-
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.

Available now-
the ZX Printer
for only £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings —particularly
useful when writing or editing
programs,

And of course you can print out
your results for permanent records
orsending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZXPrinter connectstotherear
of your computer - using a stackable
connector so you can plug in a RAM
pack as well. Aroll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day:.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there’s a
14-day money-back option. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

[ o inctucRessaroh Lta, rREEPOST T,commmpe cz iy, o ]

To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY.

| oty

*Please delete/complete as applicable o Ui |

*l enclose a cheque/postal order payable to Sinclair Research Ltd, for £
*Flease charge to my Access/Barclaycard/Trustcard account no,

Item Code | Itemprice | Total |
£ £ '
Sinclair ZX81 Personal Computer kit{s). Price includes |
ZXB1 BASIC manual, excludes mains adaptor, 12 49,95 |
Ready-assembled Sinclair ZX81 Personal Computer(s).
~ Frice includes ZX81 BASIC manual and mains adaptor. 11 69.95 5 I
—._| Mains Adaptor(s) (600 mA at 8 V DC nominal unregulated). | 10 8.95 |
_ | 16K-BYTE RAM pack. 18 49.95 I
| Sinclair ZX Printer, ] 27 4995
BK BASIC ROM to fit ZX80. 17 = 19.95 | I
Postand Packing, | 205 |
[ Please tick if you require a VAT receipt TotaLe |

MName:MriMrs/Miss L | [ | | | |

Plgase print, I

Lttt g1l

Address: L[ [ | [ | A

L1

BN

L#néEpos'r - no stamp needed.

YOC12




~ the IX81 compares with other personal computers

SYSTEM IDENTIFICATION ZXB1 ZXB80 ACORN APPLE Il PET TRS 80 TRS 80
ATOM PLUS 2001 LEVELI  LEVELNI
ROM 8K 4K 8K 8K 1K 4K 12K
GUIDEPRICE  Basic unit - inc. VAT £70 £100 £175 £630 £435 £290 £375
Unit plus 16K RAM (12K RAM) £120 £150 £285* £630 £530 £380 £375
COMMANDS  LIST, LOAD, NEW, RUN, SAVE ® & ® ° e ) ®
STATEMENTS  PRINT,INPUT,LET, GOTO,
GOSUB/RETURN, FORINEXT IF/THEN ® ® ™ ™ ™ ™ ™
STEP ° ® ® ® ° ®
TAB @ - . ® ) °
ARITHMETIC  ABS.RND ® ° ° ® ° . o
FUNCTIONS INT ® ® ® ° ®
ATN, COS, EXP, LOG, SGN, 5IN, SQR, TAN ® ° ° ®
ARCSIN, ARCOS ®
STRING CHRS ® ® ° ® ®
FUNCTIONS LEN ® . ® ® ®
ASCICODE). STRS, VAL, INKEYS ? ] @ ®
NUMBERS FLOATING PT 10 %0 ® ® ° e ®
INTEGERS ® . ° ® ®
NUMERIC A-Z ) *
VARIABLES HA-Z0 ® » ®
An-Zn_n=any alphanumeric string [ ] L]
STRING ASEBS ®
VARIABLES 281073 . @ °
AnS to Zn8 n=ényalphanumedc character L) L] [ ]
NUMERIC SINGLE DIMENSIONAL ™ ™ B
ARRAYS MULT! DIMENSIOMNAL . ° ® °
DISPLAY ROWS - 24 24 16 24 25 18 16
COLUMNS 32 32 a2 40 40 4 64
LOW RES GRAPHICS (<2 7000 pixels) @ L ] _. L ] L ] L ] o]
HIRES GRAPHICS (40000 pixels) ® ®
SPECIAL USR (CALL, LINK) @ L ] L ] L ] L &
FEATURES PEEK, POKE (OR EQUIV) ) ° ™ ® ® ®
Sinclairsoftware  The ultimate course If you own a
a [ ]
on cassettfe. in ZX81 BASIC Sinclair ZX80...
L ]
programming.

The unprecedented popularity of the
ZX Series of Sinclair Personal
Computers has generated a large
volume of programs written by users.

Sinclair has undertaken to
publish the most elegant of these on
pre-recorded cassettes. Each pro-
gram is carefully vetted for interest
and quality, and then grouped with
others to form single-subject
cassettes.

Software currently available
includes games, junior education,
and business/household manage-
ment systems. You'll receive a
Sinclair ZX Software catalogue with
your ZX81 - or see our separate
advertisement in this magazine.

Some people prefer to learn their
programming from books. For them,
the ZX81 BASIC manual is ideal.

But many have expressed a
preference to learn on the machine,
through the machine. Hence the
new cassette-based ZX81 Learning
Lab.

The package comprises a 160-
page manual and 8 cassettes. 20
programs, each demonstrating a
particular aspect of ZX81 program-
ming, are spread over 6 of the
cassettes. The other two are blank
practice cassettes,

Full details with your Sinclair ZX81.

The new 8K BASIC ROM used inthe
Sinclair ZX81is available to ZX80
owners as a drop-in replacement
chip. (Complete with new keyboard
template and operating manual.)

With the exception of animated
graphics, all the advanced features
of the ZX81 are now available on
your ZX80 - including the ability to
drive the Sinclair ZX Printer.

— g [ — ||
ZX8l

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282,




VIC-20 CASSETTES :.........

1,2,34568
| S -

FUNCTION
GND
+5V
Cassette motor
Cassette read
Cassette write
Cassette switch

Figure 1. Connector configuration.

Figure 2. V1A assignments.

Via#1 Vian2
NMI [31¢]
Cal Cal T— Cassette read
PAD PAD
PAl Pa1

| paz PA2
PAZ 2%
Paa Pag
PAS PAS
pAG +— Cassette switch PAG
Pay Pay
CAZ +— Cassette motos CAaz
ce cBl1 1
PEOD PBO
FB1 PE1
PBEZ PB2
PE3 PE3 -+— Cassefte write

I FBEd4 PB4
| | eBs PES
| PES PEBE
| P87 PBET

| cB2 cE2
39'110 59120
SoMF S012F

Hardware

THE vIC HAS a single, external cassette unit
which is used for program and data storage.
This unit is connected to the Vie by six lines
— write, read, motor, sense and two power
lines, ground and +5V. The connections are
shown in figure 1.

The casserte is controlled by I/O lines from
the two VIA (versatile interface adaptor) chips,
and vou can see the source of each of the
cassette-control lines from the VIAs in figure
2,

The cassette-motor power-supply lines are
connected to the interface chips via a three-
transistor driver which is used to boost the
power and voltage — 1t allows the motor to be
driven directly. The output to the motor is an
unregulated +9V ar a power rating of up 10
500mA. The cassette-deck motor can be
turned on and off by roggling the CA2 line on
6522 # 1.

POKE 37148, PEEK (37148) AND 241 OR 14
turns the motor on:

POKE 37148, PEEK (37148) OR 12 AND NOT 2
rurns it off.

The sense-line input, line PAG on VIA# 1, 15
connected to a switch on the cassette deck
which senses when ecither the play, rewind or

fast-forward buttons have been pressed. The
switch is only required to sense whether or not
vou have pushed the play button during a
read- or write-to-tape routine. This is done by
a subroutine at SFSAB.

[f either the rewind or fast-forward button is
pressed accidentally instead of the play button,
the system will be unable to tell the difference
and will act as if the play button had been
pressed. Because recording will start as soon as
the play button has closed the sense swirch,
you must press the record button first in any
record routine,

The cassetre read line is connected to the CAl
line of VIA # 2 and the cassette write line to
line PB3 of VIA # 2. Dwuring a read operation,
the operating systemn uses the setting of the
CAl interrupt flag to detect transitions on the
cassette-read line, The read and write lines are
controlled entirely by the operating system —
the only hardware required is signal-amplifica-
tion and pulse-shaping circuitry.

These circuits are contained on a small,
printed-circuit board within the cassette deck.
Their function is to give correct voltage and
current to the record head and to amplify the
input from the read head. That gives a 5V
square-wave output capable of producing an
interrupt on the CAl or CBI lines.

Figure 3. Cassette interface circuit,

CA2
6522 1K
1
PaG
Cass.write €5 |
Cass. read o4 |
caal—1 L Cass switch |- &
6522
2 I
PB3

Cassette operation techniques

FOR NORMAL purposes the casserte deck is
assigned the device number 1. The I/Q
number of the device currently in use is stored
in location 186, This number, the logical file
number, and the secondary address are used
when saving or retrieving data files from the
cassette deck,

The logical file number can be any number
from 1 to 255 and is used to allow multiple
files 1o be kept on the same device, It is of little
use with cassette tape and s intended
primarily for floppy-disc units. Usually the
logical file number is the same as the device
number and is stored in location 184,

Since it determines the operational mode of
the cassette, the secondary address is
important and the current one is stored in
location 185, The normal default value is zero,
If the secondary address is zero, the rape is
Opened for a read operation. Ifit is set to one,
it is opened for a write operation and if two, it

15 opened for a write, and an end-ol-tape
header is forced when the file is closed.

The Vic operating system is configured to
allow two types of file to be stored on cassette:
program files and data files. These names are
however rather misleading since a program
can be stored as a data file and dara can be
stored as a program file,

The difference between the two types is not
in their application but in the way the contents
of the machine's memory Is recorded. Instead
of program and data files, we must look on
them as binary and ASCII files.

A binary file is usually used 1w store
programs, since it is created by the operating
system to store the contents of memory
between a starting location and an end
location. It is called a binary file because it
stores on tape the binary wvalue in each
memory location within the assigned memory
area.

Basic statements are stored in memory using
tokens. The use of wkens means that Basic
commands are not stored in the same manner
as they are listed on the display or were
entered from the keyboard. Instead, they are
stored in memory in a partly-encoded form.
Being partly encoded, a binary file is a quicker
and more efficient way of storing programs.
Binary files are essential when saving and
loading machine-code programs.

The starting address from which a binary
file will be saved is stored in locations 172 and
173. These locations are loaded by the save
routing, with the memory locations at which
the save will begin normally set to 0 and 4,
thereby pointing to the start of the Basic text
area at 1024,

They can be altered by the save routine to
point to any location in memory. The end
address of the area of memory to be saved is
stored in locations 174 and 173, Normally,
when saving a Basic program, these are set to
the address of the double-zero byte which

feontinued an next page)
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(continued from previous page)/
terminates the link address. The end address
can be altered to any desired location,

To change either of these addresses one

cannot use the normal save routine since it |

automatically initialises these locations.
Instead, one must write a small machine-code
initialisation routine incorperating the desired

operating-system subroutines, By default, a |
Save command will write a binary file and a |

Load command will read a binary file.
ASCII files are normally used to store data
but they can be used to store programs. Their
format is the same as that displayed on the
screen or entered from the keyboard. ASCII

files are created or read almost exclusively by |

instructions from within a Basic program. A
binary file 1s created or read mostly by direct
instructions, though the Load and Save
instructions can be used within a program.
An ASCII file must first be opened with an

Open statement which specifies the logical |
file, device number, secondary address and file

name. The operating system interprets these
parameters and allows the user to read or write
the file to the specified device.

Data is written to an ASCII file on a
particular device with a command to Print to
the specified logical file number, and data is
read by a Read from the logical-file command.

Tape buffer

Whereas a binary file is loaded with the
contents of successive memory locations, an
ASCII file 15 loaded with a string of variables,
Storing these would require the tape to be
turned on and off repeatedly, retaining a few
bytes of dats at a time. The Vic overcomes this
by having a 192-byte rape buffer into which all
data to be written to, or read from tape is
loaded. Only when this buffer is full is the tape
motor wrned on.

Data 15 stored on tape in blocks of 192 bytes
and since the motor is twned on and off
between blocks, a two-second interval is left
between Dblocks to allow the motor to
accelerate and decelerate. The beginning of
_the 192-character bufler starts ar address 828;
the pointer to the start of the bufter is located

at addresses 178 and 179; the number of

characters in a bufter is stored at location 166,

These locations can be used by the pro-
grammer to control the amount of space left in
a data file. If, having opened a file on cassette,
the command Poke 166,191 is executed, then
the contents of the tape buffer — even if empry
— are loaded on to the tape. If records are kept
in multiples of 191 bytes, we can very easily
keep null or partiatly-filled records allowing
future data expansion,

Whether the file being stored is binary or
ASCIL the recording method used is the same
and involves an encoding method peculiar to
Commodore and designed to ensure maximum
reliability of recording and playback. Each
byte of data or program is encoded by the
operating system using pulses of three distinet
audio frequencies, these are: long pulses with a
frequency of 1,488Hz, medium pulses ar
1,933Hz and short pulses at 2,840Hz.

All these pulses are square waves with a
mark-space ratio of 1:1. One cycle of a
medium frequency is 256us. in the high state
and 256us. in the low state.

The operating system takes about 9ms. to
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record a byte of data consisting of the eight
data bits, a word-marker bit and an odd-parity
bit. The data bits are either ones or zeros and
are encoded by a sequence of medium and
short pulses. A one is one cycle of a medium-
length pulse followed by one cycle of a short-
length pulse and zero is one cycle of a short-
length pulse followed by one cycle of a
medm-length pulse. Each bit consists of two
square-wave pulse cycles, one short and one
medium with 2 total duration of B6dus, The
wave-form timing is shown in the diagram in
fipure 4, .

The odd-parity bit is required [or error
checking and is encoded like the eight data bits
— using a long and short pulse. Dis state i3
determined by the contents of the eight data
bits. The word marker separates each byte of
data and also signals to the operating system
the beginning of each byte. The word marker
15 encoded as one cycle of a long pulse
followed by one cycle of a medium pulse, see
figure 4.

Pt sbcpuncs for kogic ™17 bit
T

LT
258 | 17648 ’_

Pulsé Sequence Bor Koge @ bil

I

| e |

EE

] ]

Figure 4. Operating system puise seguences, I

Since a byte of data is recorded in just
8.96ms., a 192-byte block of data in an ASCII
file should be recorded in slightly more than 1.7
seconds. However, timing such a recording
shows that it takes 5-7 seconds. There are
two causes for this discrepancy in timing.
First, to reduce the possibility of audio
dropouts, the data is recorded twice. Secondly,
a rwo-second inter-record gap is lefi between
each record of 192 bytes.

The extensive use of error-checking tech-
niques is one reason why the tape system on the
WVic is so much better than that available on
most other popular computers. There are two
levels of error checking. The first divides the
data into blocks of eight bytes and then
computes a ninth byte, the check-sum digirt.
The check-sum is obtained by adding the eight
dara bytes together; it is the least-significant
byte of the result,

On reading the tape, if one bit in the eight
bytes is dropped and a zero becomes a one or
vice versa, the check-sum can be used to detect
this error. To do this, the same procedure to
calculate the check digit is performed. The
result will be different to that stored in byte 9
which is the check digit of that block
computed when the tape was recorded.

The second level of error checking involves
recording each block of data twice. This allows
errors detected by the check digit o be
corrected during the second reading of the
192-byte data block. By recording the data
twice, a wverification can be performed by
comparing the contents of the two blocks,

This will detect the few errors not detected by
the check-sum.

The use of pulse sequences, rather than two
frequencies as in a standard FSK (frequency-
shift keying) recording, has a great advantage
since it allows the operating system to
compensate easily for variations in recording
speed. Normally, a hardware phase-locked-
loop circuit would be used o lock the system
on to the corpect frequencies transmitted from
the tape head. The Vic, however, uses soft-
ware to perform this process.

Inter-record gaps

A 10-second leader is written on the tape
before recording of the data or program
commences. This leader has two functions:
first, it allows the tape motor to reach the
correct speed, and secondly, the sequence of
short pulses written on the leader is used to
synchronise the read-routine timing to the
timing on the tape.

The operating system can thus produce a
correction factor which allows a very wide
variation in tape speed without affecting
reading. The system timing used to perform
both reading and writing is very accurate,
based as it is on the crystal-controlled system
clock and timer 1 and timer 2 of VIA # 2.
Inter-record gaps are only used in ASCII files
and their function is 1w allow the tape motor
time to decelerate after being turned off and
accelerate to the correct speed when turned on
prior to a block read or write.

Each inter-record gap s approximately two
seconds long and is recorded as a sequence of
short pulses in the same manner as the
10-second leader. There is also a gap between
blacks. When the first block of 192 bytes is
recorded, it is followed by a block end-marker
which consists of one single. long pulse
followed by more than 50 cycles of shon
pulses. Then the second recording of the 192
block starts.

The first record written on the tape after the
10-second leader in both ASCII and binary
files is a 192-character file-header block. The
file header contains the name of the file, the
starting memory location, and the end loca-
tion. In an ASCII file these addresses are the
beginning and end of the tape buffer; in a
binary file they point to the area of memory in
which the program is to be stored.

The file name can be up to 128 bytes long,
the length of the file name is stored in location
183, and when read is compared with the
requested file name in the Load or Open
command. If the name is the same, the operat-
ing system will read the file; if different, it will
search for the next 10-second inter-file gap and
another header block.

The file name is stored during a read or
write operation in a block memory whose
starting address is stored in locations 187 and
188, When the operation is completed these
are reset to point to a location in the operating
system. The starting location is normally set 1o
the beginning of the user-memory area.

The starting address is pointed to by the
contents of locations 172 and 173, The end
address is stored in locations 174 and 175,
Normally this is the highest byte of memory
occupied by the program; it can, however, be
altered to point to any address, providing it is
greater than the start address.



NEW ATOM SOFTWARE

SOFTSCREEN (9K RAM) only £11.40incl.

For the first time ATOM owners can have facilities of the B.B.C.
Micro on their computer, e.g. mixed text and high resolution
graphics, definable text window areas. Also for the first time on
an Atom, 40 characters per line, Other features include:
®Extensive cursor contours

@ Text in all modes

@ Upper, lower case and inverse test

*BIG EARS*

SPEECH
INPUT
FOR
YOUR :
COMPUTER!

o r:FL‘UGNI_“ﬂ”

S e T

SPEE

wmh—""' )

40 x 24 text BIG EARS opens the door to direct
e Definable text area, etc. etc. man-machine communication. The system
INVADERS (12K RAM) only £7.50incl. comprises analogue frequency separation filters,

preamps and signal conversion, together with a quality
microphone and extensive software.

Words, in any language, are stored as “voice-prints” by
simply repeating them a few times in “learn” mode.
Using keywaord selection techniques, large vocabularies
can be constructed.

Use BIG EARS as a front end for any application: data
enquiry, robot control, starwars — the possibilities are

A new version and without doubt better than all those reviewed
last month. More features, including six skill levels and high
scores, ‘walking’ invaders, sound effects, free from video noise.
High resolution graphics and a high speed game. Ask for more
details,

ALARM CLOCK AND SOUND EFFECTS
(ZK RAM each) only £4.95 for the two

Incredible value. The clock keeps accurate time while other
programs are running. Sound effects give a range of tone and
noise effects without stopping the Atom. Both programs need
68522 V1A, Ask for more details.

WANTED: Good quality software for the B.B.C. Micro and Acorn
Atom. 20% royalties paid. Further details on reguest.

MAIL ORDER OMLY

unlimited £49 I
BUILT, TESTED & GUARANTEED ONLY H
PRICE INCLUDES POSTAGE & PACKING PLEASE ADD VAT AT 15%

PLEASE STATE COMPUTER: UK101, SUPERBOARD, NASCOM2,
ZX80/61, PET, TRSA0, ETC.

COLOUR MODULATOR KITE12
RGB in, PAL/UHF out BUILTE18

Please add VAT at 15% to all prices
Barclay!Access orders accepted on telephone

m
VVILLIAIV Gore e o g
STLIARJG Essex CM13 35D.

3 16 WAYS
P=\OMPUTER CuipperFieLp
ONCEPTS  HERTS. WD4 840
; Tel: (09277) 62955

Telephone: Brentwood (0277 810244

THE AMAZING VIC20 R
HOME COMPUTER FOR CHRISTMAS!

FOR ON[‘Y Elsg'gs (excLVAT) At an incredibly low price of £159.95. it can

help the children with their computer studies,

Here is one present all the family could use. handle business and home budgeting or you
The VIC 20 is a fully fledged computer that can relax and play space invaders or one of
simply plugs into your television receiver. the many video games soon to be available.

Dealer supplies of the VIC 20 are limited,

EDU- make sure vou're one of the first owners of
VIDEO CATIONAL HOME AND the VIC 20. Fill in the
GAMES COMPUTING BUSINESS coupon TODAY or

PROGRAMS PLUS MANY

EXTRAS ZIVE Us 4 ring on

Woking (04862) 63901
or Croydon 01-680 3581.

| § B F §F B 0 0 B B
[ would like to order the VIC 20 Home
Computer. (Quantity ....... )

Please charge my ACCESS/VESA YC
account no: l |

We will not
knowingly be
undersold,

DATALECT

COMPUTERS

Showrooms: 7, St.Georges Walk, Croydaon, Surrey.
32, Chertsey Rd., Woking, Surrey GU21 SBG

Name
Address

l Post Code

DATALECT Computers. (Formerly Petalect).
33/35 Portugal Road, Woking, Surrey GU21 3JE
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ACORN ATOM MACHINE:

I DECIDED to adopt the very simple approach
of using a calculated Gosub — line 60 — to
pick the appropriate print line.
individual digit is printed separately after the
address to avoid suppressing zeros. To help
you understand the program, here are some
notes:

Line 40: Sets P, O and R to the next three bytes
of code then prints the address location and
the first byte at that location in hexadecimal.

Ling 45: Calculates the individual hex digits
of the next two bytes for later printing.

Line 50: T is set to the second hex digit of the
instruction code already printed out in line 40.

Ling 55: If the second digit of the instruction
is 3, 7, Bor F, itis nat an instruction code and
this section of machine code is either garbage
or data. This line picks them out, see figura 1.

Line 60: Jump calculation and Gosub.

Lines 75 to 77: Subroutines to print the appro-
priate number of bytes after the instruction
code. This is either none, one or two,

Lines 78 to 89: Subroutines to print the descrip-
tion following the assembly mnemonic.

Lines 100+ : Initial jump locations where each
line number is equal to 100 + the value of the
instruction code.

Each |

All the numbers are printed in hexadecimal
form for compactness, allowing each complete
instruction group to be printed on one line,

It should be possible to convert this program
to run on any machine which uses a 6502
processor assuming that you can understand |

Roy Burgin noticed several advertisements for machine-code
disassemblers for the Acorn Atom. They set him thinking that a
disassembler would be a useful tool, so one evening he sat down
at the keyboard and set about writing one for himself.

| the Arom’s advanced features. For example,

?=PEEK or POKE, P. =PRINT, % = Remainder
After division, a, b, ¢, etc., are labels for Goto
or Gosub, P.&L means Print the variable L in
hexadecimal form, @ is used as the field size
for number printing, K. means Return. Line
number 89 is interesting as it uses Boolean
algebra to print a caleulated forward or
backward branch destination as appropriate.

Having entered and checked the program,
what does one do with it? We need some
machine code 1o disassemble; the obvious first
choice is the resident operating system.

I started by exploring the various jumps and
subroutines associated with input and ourput
and discovered the section of code responsible
for scrolling “the screen. This routine is
normally used only when a Print statement
would otherwise move off the bottom of the
SCreen.

All it does 15 copy each character into the
line above and then blank out the bottom line.
This short piece of code is very useful,
especially with the Atom’s ability to Link and
execute machine code at any address. Add 1o
this the other facility provided on the Atom

Figure 1, Atom ap-codes, showing number of bytes.

56

2nd Digit
o|l1/2|3|4|5|6|7|8|9|A|B|C|D|E|F
BRK | ORA ORA| ASL PHP | ORA |ASLA] ORA | ASL
ABS | ABS
0 I“Mz Zz ZZ 1 IM‘E 1 3 53
BPL |ORA ORA |ASL CLC |ORA ORA |ASL
: AX | AX
1 oY, ZX|ZX, | A o A X
JSR | AND BIT |AND | ROL PLP | AND|ROLA] BIT |AND | ROL
2 5 (hX), zZ 2.2, Jml ABS | ABS | ABS
BMI |AND AND | ROL SEC | AND AND | ROL
; AY X | AX
3 4 ”'Yz z:nt2 z,xz | AY 5 )
RTI |EOR EOR | LSR PHA | EOR|LSHA JMP | EOR | LSR
4 J|ax), 2|z, B LT ABS, | ABS, | ABS
BVC |EOR EOR |LSR CLI |EOR EOR |LSR
5 2(1;32 zm;2 Z. | A, AX | AX
RTS |ADC ADC | ROR FLA |ADC |RORA JWP [ADC | ROR
IND | ABS | ABS
6 1{|.1-U|2 z )z, | ™, i 4 | ABS]
BVS [ADC ADC |ROR SEI |ADC ADC |ROR
AX
- 7 4 u:»pr2 Z.X[Z,X, JAY, o A%,
‘T STA STY [STA |STX DEY THA STY |STA |STX
g 8 a.x), z |z, z, , . ABS | RBS, | ABS
" g9 BCC |STA STY |STA [STX TYA [STA [TXS Sj&
- 5| ZX,|Z, Y, Jdaval X
LDY |LDA | LDX LDY |LDA | LDX TAY | LDA |TAX LDY | LDA |LDX
A x| m z |z Z M ABS| ABS | ABS
2 2 2 2 2 2 1 2 4 3 3 3
BCS | LDA LDY |LDA | LDX CLV |LDA | TSX LDY |LDA |LDX
B ny ZX |2X|ZY AY AX |AX |AY
2 2| 2 2 1 3 1 3
CPY [CMP CPY |CMP |DEC INY |CMP | DEX TPY | CMP |DEC
C (1,X) z |2 | 2z IM ABS | ABS | ABS
2 2| 2 2 2 1 2 1 SCMPE DECI:].
BNE |[CMP CMP|DEC CLD|CMP
D ny ZX|ZX ALY AX |AX
2" "2 2 2 | 3 3 3
CPX |SBC CPX|SBC| INC NX |SBC |[NOE CPX |SBC | INC
E (1L,X) z |z |2 M ABS | ABS | ABS
2 2 2 2 2 1 2 1 3 3 3
BEQ|SBC SBC| INC SED| SBC SBC |INC
F NIORA ZX|ZX, YA AKX | AX,
MNEMONIC OPERATION
No of BYTES
YOUR COMPUTER, DECEMBER 1981

| whereby Basic variables A, X and Y are

automatically transferred into the
accumulator, the X register and the Y register
whenever Link is used, and you can do magic.
By placing the right numbers in A and Y, you
can achieve the following:
B Keep up to seven lines static at the top of the
screen while scrolling the lower part. see
demonstration program. The Y register is
normally loaded with 32 before scrolling.
That is to avoid scrolling the top line into
nothing. If the Basic variable Y is set equal to
any nurmber greater than this and less than
255, then the extra number of characters will
he left unscrolled when used with Basic cade
LINK # FEOA
Use in multiples of 32 to scroll whole lines.
Keep sewen or more lines static while
scralling the lower part by omitting the first
section of code which scrolls the top of the
sereen and Linking into the section which
scrolls the bottom half only — again setting
the number of unscrolled characters in the
Basic variable Y. This time the code does not
wait for the frame refresh so it is advisable to
include & Wait statement. So this time the
code is
WAIT;LINK # FET19
Blank 32 characters from the cursor position.
Thiz uses the routine which narmally blanks
the bottom line of the screen but it uses for
refargnce the cursor position which is stored
in locations # DE and # DF and this means
that 32 characters will be blanked from
wherever the cursor happens to be. The code
15, a
LINK # FE22

Blank up to four lines from the cursor
position. Again, the Basic variable Y is used
to indicate the number of characters to be
blanked, less one, and we Link inta the code
after the paint where the Y register would
normally be loaded. The code is:
Y = (number of characters—11; LINK # FE24
Fill up to four lines from the cursor position
with any chosen character, This is an
extension of the last one and is very fast with
four lines being filled within the frame refresh
tirme Basic prints only about eight
characters in this time. We set the Basic
varigble ¥ to the number of characters —
minus one as before — and the Basic variable
A to the character code of the chosen
character, Thus we have,

¥ = {number of characters — 1)

A = [the chosen character code value)

Link# FEZ6
To see just how fast this routine is, try
typing:
Y =127

DO A =RND%128;WAIT,LINK FE26; U.0
After pressing Return, this totally useless
piece of code will cause the four lines
following it to be completely filled with a

| random character and then filled, over and

over again, about 30 times per second — s0
fast that you cannot recognise any aof the
characters.

A more useful method of using this routine
czn be achieved by directing the position of



CODE MAGIC

Listing I. Atomn disassembler.

16 IW. “START 'PD]H'I . "EMD POIHTE
@ = 1 U=1&

36 FOR L=3 TO E

46 P=7L. =Ll ReLP2:iP, CELY MRS PR

45 a0 Dol HeRAL YR
S0 T=PHU

S5 [F «T+1) s4=0,G605, o:0.65
&0 EE, CLedeP

) .NEXT L
il B

“ORA Gl 1
185 G5, biF. “RSL" 0. 1
LG8 GOS. 2:7, "FHF"R.

PP MORRY LG
LURASL AUGR.

JoiPL UORAY G,
122 GOk P, "ASL" 0.
124 GO, =iP.“CLL"R,

S G ORAM GG R

& "DPF' ;L '
A G,
it J'SP' 'C-.
(P RN

T

156 GOS%.5:P. "5
187 G0S.c:P. "AHD Gk

the cursor by altering the values stored in |

locations # DE and # DF, or if you prefer,
222 and 223. Try this:

Y =127

A=127
FOR I=# 8000 TO #8180 STEP 128;1222=1;|

LINK # FE26;NEXT |

This routine will turn the screen white in a
fraction of a second and appears
instantaneous.

Have fun experimenting with these routines
but be warned, using pieces of code like this is
like reading something out of context and odd
things may happen. For instance, if you cause
the screen to scroll while the cursor 1s not at
the bottom of the screen, anything already on
the bottom line will not be erased bur will be
copied into the next line.

If you have not made the cursor invisible by
typing

7# E1=0
you may leave the odd white square at the
previous cursor position.

The demonstration program given in listing
2 shows how the scrolling routine works. It is
only a demonstration but it illustrates the
principle satisfactorily,

& ]
S4iF. " &Y W

| SSAP.M ey Wty ;R
=T &HH VOHGE,
g7PIP. " "sY WLR.
BEmE. EtEY LR,
S, 1 Yy WY TO TECLACQC LB 0w L i (03 12T N2 350 0 "R
JRals] £ VBRE R
181 G Gue
182 6.
184 G.d
185 COS. kP

BLULERY G L

JUPHR" R

L MEORY: Gt
277
278
=50
261
252

¥ou WEYIR,

FotRADC" G 315
MREERTG. 217

GOz,

God

GO&,
G0,

cif, "STA":0.9

i P LD PG m
H S L

TP LDR" . 4

G,
G, b F‘, "LBy=iG. i
oS

& uEIS

G.d

G5,
GOE,
GOS.
GOS.

GO
@ G.d

G.d

3 605,

GOS5
G5,
oos.,

P SETY SR e G.d

B S U CH ) 228

P RDRCT G e Sad
FLURORY G e o]

METR®G. e '32'3

o4

G.d

i oGos.

GO,
GOs.
G005,
G.d
Gs,
GOE.
GOS.

2 GO,
GOE.
GOS.
5 00E.
GOs.

s G0S5.
605,
Gos.,
G.d
Gadl

ooE,
GOS.
G,
GO5.

G.d

=52 G.ad
Gos.
GOs.

P MLDAM G

kP L[M" GiJd
¥R,

"CF"r'"
[ S Y O
bi P SCPY™ Gl ]
i P."CHP" G, 1
b:F."DEC" G, 1
asfF." )

biP."CHMP*G. F

h'P YCHPYIG. i
"DEC" G.
Y r— "CLD* R,

P UCHPY . b

c aF YEMPE
<P, "DEC";
P, "CF‘X";:

i F. "SBC"iG. &

ki P ORI Gal
BiP. Gl
P, INC ik
2P "THE" R

bif "SELC" G m
2P "HOFY SR,

ciP *CPR"i0.k
ciP. "SBC™iG. k
ciPe " [HIZ" G b
0P "BER" G
P MEECYIGLF

;P "SBCY
kP THC!
aiF. "SED";R.
ciP "SBLT Gk

HeN

G.i
G.i
E

i "SEC" G, 8
SiPL"IMC" G o

Listing 2. Demonstration program.

166
128
168
188
z2a
24
250
260
200

F.$12" TEMOMSTRATION PROGRAM® 77
B! FARTLY SCROLLIWG SCREEH
FEE REMOYE THE CURSOR

=0

REM SET MUMBER OF UMSCROLLED LINES IH
FEM Y={HUMBER OF UNSCROLLED LIHES+10#322
REM Y=(g+1)#32=224 FOR SI¥ LINES
Y=224

REM FRIMT SOMETHINMG OM OME LIHE

F2BsFOR I=1 T0 3

=44
350
454
428
466
458
526
S48
b=l E|
ale]

F.RHLDRC #3600

NERT I

FEM DELAY

FOoR I=1 TO 18 WAITHEKT
REM SCEOLL IT

L IMK#FEGA

FEM MOVE THE CURSOR BRCK TO THE STRART OF THE SAME LINE

F.#117
REM GO BACK AMD FRIMT SOME MORE
GOTOs

T R

T

R
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ey

| Quality sSu ppDrt fO I} Can you become a carpenter without a chizel
ZX80 ACTION! ATO M ZX' 81 *
Flicker-fres action garmes for your ZX80, need ZXBD

only 1K RAM and the original 4K ROM, PR OG RAMS ON
Cassette C80A. BRKOUT , . . ACK-ACK sz"'

£4.00

Cassette C80B. SHELL GAME - PAPER

INVADERS £4.00.

h Magi * . = -
The ZX80 Magic Book * WITH 8K ROM/ZX81 SUPPLEMENT £2. 00 each (INC'USI\'G,

Games programs, camputer music, converting programs written in
other BASIC’s, improving the picture, RAM and 1/ 0 circuits, and

much mare £4.75 Z80 MACHINE CODE LOAD

Getting Acquainted with your ZX#1 £4.95 Load your machine code fast.

Mastering Machine Code on your ZX80/ 81 £5.95 Features:

23— 23 WAY ZXB80/81 EDGE CONMNECTOR SOCKET £3.50 ® HEX code input.

23—-23WaY ZX80/81 GOLD PLATED PLUG EXTENSION £3.50 @ Decimal augument input.

ATOM CASSETTES: f5 each L ] Sl’mpie load address input,

CAAL: BREAKOUT — CUPBALL — 3D MAZE — SIMON 2.

CAAB: PINBALL — LETTERS — SPACEWAR — DRIVE 280 MACHINE CODE EDIT

Both tapes need 1K VDU — BK text RAM. Debug your machine code fast.

The ATOM Magic Book Features:

A wealth of games and other programs; storing speech in your @ 3-hyte break point.

ATOM, conwverting programs written in other BASICs, tape . ® Report the contents of A, F, BC, DE, HL and PC

rn_a:ording hints, plus many other useful hardware and software registers at each break point.

1ips. £5.50 ® Read/amend machine code.

16/ 32K ATOM RAM Boards from £59.50 @ Restart machine code routine from the last

Single Eurocard, can fitinside ATOMs case. Built and tested. Bare break point,

PCB only £23. 5. A.E. for details.

ALL PRICES INCLUDE U.K. P8P — VAT WHERE APFLICABLE Michael Cox Information Services
TIMEDATA LTD. 62 High Road, North Weald, Essex CM16 6BY

57 Swallowdale, Basildon, Essex i : ;
* We thank Sinclair Research Ltd, for permission to use their

product names. The companies are in no other way related,

ZX80/81 HARDWARE/SOFTWARE

2K RAM Pack £15.95 16K RAM Kit £32.95
4K RAM Pack £22.95 ZX Keyboard £27.95
16K RAM Pack £42.95 16K Software from £3.95

RAM PACKS. All BRAM Packs are supplied built and tested, and simply plug into your port on the rear of
the computer. The 2K and 4K RAM work with the onboard RAM, example 4K + Onboard = 5K.
KEYBOARD. A full size keyboard for-the 80/81. The keyboard has all the 80/81 functions on the keys, and
will greatly increase your programming speed. It is fitted with push type keys as in larger computers. The
keyboard has been especially designed for Sinclair computers and is supplied ready built. It also has facilities
for four extra buttons which could be used for on/off switch reset, etc.

DEFLEX — £3.95. This totally new and very addictive game, which was highly acclaimed at the Microfair,
uses fast moving graphics to provide a challenge requiring not only quick reaction, but also clever thinking.
Ore and two player versions on same cassette.

LIFE — £3.95. Uses M/C to achieve a processing speed of three generations a second on a 20 x 32 grid
with a superbly flexible colony editing system. This is without a doubt the best ZX Life available.

3D/3D LABYRINTH — £3.95. You have all seen 3D Labyrinth games, but this goes one stage beyond; you
must manoeuvre within a cubic maze and contend with corridors which may go left/right/up/down. Full
size 3D graphical representation. This Program is written in MC/BASIC.

All above software on one cassette at £5.95,

CENTIPEDE — £4.95, This is the first implementation of the popular arcade game on any Micro anywhere.
Never mind your Invaders etc., this is positively stunning. The speed at which this runs, makes ZX invaders
look like a game of simple snap. This Program is written in MC.

Please add £1.00 p&p for all Hardware. Software post free. All our products are covered by money back
guarantee,
Specify on Order ZX80/81

c<’tronics

23 Sussex Road, Gorleston, Gt. Yarmouth, Norfolk
Tel: Yarmouth (0493) 602453
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: ZX81 1K PROGRAMS
l!,(ngﬁﬂ FROM VIDEO SOFTWARE LTD.

These programs are written to the same high standard as our
highly acclaimed 16K software. All the programs are entirely
original (note the absense of Mastermind, Lunar Lander, etc.).
They are so good that they are waorth buying even if you have the
16K RAM,

ZXB1 1K PARTY TRICKS NO. 1 includes:

1. BHOOT. Pick your spot, take the penalty and watch the goalie
attempt to save — sometimes he succeeds.

2. SKETCH. Use cursor keys to draw large pictures — almaost full
screen and save them on tapa.

3. NAME THE DAY. Calculates the day of the week
corresponding to any valid date in the twentieth century.

4. DRIVE THE TRAIN, Ever wanted to drive a train. This little
program will amuse the youngest members of the family.

5. ONGER-WONGER. Watch the computer draw its own
pictures and set it up to draw yours.

6. WEATHER. An endless variety of regional weather forecasts
— all of them inaccurate but then so are the real ones,

7. UFD. The inevitable space game. Shoot down the circling

n
LIMERICH * PRAYERT) L 5 N
EReits N\Moﬁo« g 1 GHEY, 1T UFQ using your photon torpedo under keyboard contral,
ZX9! &% & CREATIVE P ON Gl o
WRITER USE vOUR - HELR Wik U TEEFDA 8 WHO SHOT J.R. Four suspects, four places, four times of

FAAGINATIDH |

day, four weapons, From the clues given deduce who shot J.R.
3. FIELD GUN. You are the officer in charge of a field gun. Can
you hit the target.

e orepATETIC 10, MYSTERY PROGRAM. Still to be decided but it will be as
- LT 005
CREDGE THE DEFTHE| good as the others.

e Mote: These programs are NOT suitable for ZX80.

Manual only with fully annotated listing.........cocoviivinnnen,
Manual and cassette. ......o..covenvaiiiinnnnin. o
De luxe boxed set — ideal gift...... O e I MR Y

VIDEO SOFTWARE LTD.
Stone Lane, Kinver, Stourbridge, West Midlands DY7 6EQ

Allow 28 days for delivery

'SHARP MZ80K

ML HARF
inc. VAT | \ R

Bl A B

COMPUTER 100 LIMITED
7 Southcote Parade
Southcode Farm Road
Reading

Berkshire

Tel: Reading 584545

4

F———=———— — =

l Please supply complete 48K Sharp MZ-801

| NAME............cccomiian
| BODRESS oocnmna i
Mail order:
If you are unable to visit our showroom, then
please add £7.50 to cover insurance and transit. | i
\ J
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PROJEC

In the previous part of his
series, John Dawson began to
outline an interpreter for the
6502 microprocessor. He
continues with an analysis of
the most suitable language
level and some fundamental
subroutines.

LasT MONTH, I discussed the difference
berween compiled and interpreted high-level
computer languages and gave some building-
bleck subroutines as the start of a control-
orientated interpreter for the Tangerine
Microtan or Micron computer. Programs need
names and Cogent seems appropriate for this
project.

Last year I spent some time working on a
program called Duncan which was an inter-
preted language for the Nascom 1 micro-
computer. Figure 1 is a short but typical
Duncan program. Program instructions in
Duncan consisted of a single letter to identify
the main instruction heading followed, where
necessary, by suffixed letters or numbers.

These identify either a port or label, or
provide a conditional code for a Jump or Goto
instruction and the label to which the program
should transfer execution. When you are
familiar with Duncan it is easy to use and you
can build reasonably complex control
procedures.

Duncan used reversed-Polish notation for its
number-handling procedures based on an
earlier language M35, and could cope with
positive integers in the range zero to 65,535,
Eight-bit — one-byte — values could be set to
output devices or obtained as an input value,
Dwuncan had no facility for handling interrupts
but could be used to poll a number of devices,
either continuously, or at a defined stage in the
execution of a program,

A number of ideas occurred to me in the
course of thinking about an improved inter-
preter for the Microtan: first, it seemed
desirable that the source program should be
written in English with as few restrictions on
the author as possible. A person writing the
program should be able to describe the tasks
the computer would perform using plain
language and full-length waords.

The compacted coding used in many high-
level languages is less relevant now that RAM
is less expensive and this code will become
increasingly obsolete as more people become
familiar with typewriter keyboards. I thought
that the program should be constructed along
the lines of simple but recognisable English
grammar.

For example, the source program should

B0 YOUR COMPUTER, DECEMBER 1881

consist of a series of sentences with a constant
terminating feature — a full stop at the end of
the sentence followed by one or more spaces,
It seemed that spaces berween words would
become significant since the transition from an
alpha-numeric character to a space marks the
end of a word, Consequently, the names of
variables and input/output devices should be

! linked by a hyphen when they consist of more

than one word.

[ thought it important that the program
should allow redundant material in the source
program. In other words, the author should
not have to formally declare that a word or a
group of words is a remark to be ignored by
the computer. The computer should be able to
look through z source sentence and extract
from 1t the information it needs to carry out
the instructions contained in the sentence,

Third, eight-bit accuracy is entirely
adequate for the vast majority of domestic
applications and school or amareur experi-
mental purposes. However, the interpreter
should be able to handle large integer
numbers, bath positive and negative, for many
tasks including signal averaging and other
scientific applications.

Fourth, reverse-Polish notation is easy to
work with, both in programming terms and as
a user. Hewlett Packard has built a successful

{TEST ROUTINE — SR CALL AND JUMP
BACK)

. (FIRST NUMBER) ?=APLPPP

. {SECOND NUMBER) ?=B PL P.

BT

. {FIRST PLUS SECOND=)C=7? PL

JSLTAB+=C:

(ENDI

FIRST NUMBER 479 SECOND NUMBER 513
FIRST PLUS SECOND =00922

Figrure 1. A tvpical Duncan prograim.

range of calculators around RPN for good
reasons, and [ thought that I would continue
to use RPN for Cogent.

There is a classic dilemma inherent in
interpreted languages — if it is easy for
humans to read and understand, it will be slow
for the machine rto interpret and execute.
Duncan ran very guickly because the Nascom
had only to examine a single character to jump
to the next instruction group.

Identifying an instruction from a variable-
length word, which requires the computer to
match a list of instructions and list of input
and output devices, mighe slow the program
considerably. It could even be slowed to the
point where, while still acceptable for many
domestic control jobs, it would be useless for

ENT STEPS TOWAR

acquiring data from many experiments in a
school physics laboratory.

The task of writing an interpreter which
would compress a source program o single-
byte instructions for execution by the
machine, re-expanding the compacted code 10
the full source listing for ediring purposes is
not for a part-time amateur systems analyst
and programmer — however dedicated or
obsessed.

Whart is much more important in the design
of a language is the framework it provides for
describing the problem faced by the analyst.
In other words, a good programming language
should be capable of helping a user to describe
what he wishes the computer to achieve — it
should lead him through the design of a
program along a logical route.

Some of the newer languages such as Pascal
and APL have comparatively simple, coherent
designs which influence the programmer’s
perception of the problem. In this way, the
expressions Do-Until or Repeat-While
describe not just a feature of a programming
language but 3 useful and powerful approach
to investigating and writing a solution 1o a
problem.

Let us now examine an important part of
any control-orientated program — a real-time
clock. I used the two-pass assembler from
Microtanic  Software to write the clock
subroutines and it is an enormous advance on
the translator/disassembler in the Tangerine

XBug.

The good features of the Microtanic product
are that: the assembler is very fast; the second,
and longer, pass through more than 200 lines
ol source code took just 4.3 seconds. There isa
high degree of control aver the positioning of
source and object code and it is possible to
assemble directly form a source-code tape with
the result that the whole of the Microtan
memory can be filled with object code.

The pseudo-ops BYT and WOR allow the
use of labels as operands which considerably
enhances the assembler because it makes the
object code rruly relocatable. There is a
tantalising mention in the documentation of
further pseudo-op codes to allow the use of
macro instructions in the future.

On the debirt side, my comments are mostly
to do with the documentation, It is adequate,
but more examples would have been helpful
and the layout could have been improved 1o
make some difficult concepts more easily
understood. The documentation 15 printed on
a dot-matrix printer with no descenders.
Software of this quality justifies a higher
standard of presentation.

One section describing the use of labels as
operands to the BYT and WOR pseudo-ops



DS PROCESS CONTROL

still gives me problems even though I used the |

feature successfully in programming the real-
time clock.

The assembler controls a printer, somewhat
clumsily, either by internal software in the
EPROM or by yvour own external program.
However, the printer can only be used during
the second-pass assembly or to list the source-
program labels, and I could not find a way of
listing the source program alone.

These criticisms are minor — the Tansoft
two-pass assembler is an effective and

powerful piece of work, backed up by more |

than 5,000 words of explanation and support.
The three sections of the documentation —
“Installations™, *“*What 1s a
assembler?”’ and “‘All the technical stuff” —
will start you off on the right track if you are
prepared to concentrate, The results of using
the assembler are shown in figure 2.

The timing values £340 in line 0053 and

[Wo-pass |

£38B 1 line 0055 may need adjustment to the
crystal frequency in your own machine, At
present, the program will measure only
elapsed time [rom the moment when the
program starts 1o run, [ hope to list another
short routine to set the real time in next
month'’s article,

The clock records the week of the year, day
of the week, as well as hours, minutes and
seconds. When the program is executed at
0400 hex, there should be a one-second delay
and then the top line of the screen is partially
cleared and the following figures should be
displayed:

00-00 00:00:01

The figures read from the left according to
the following key:

Week(D-51] — Dayi0—8)
Hours(24):Minutes: Seconds

Every 50ms. the VIA counter reaches zero

and generates an interrupt. The VIA timer is

Figure 2. Clock subroutines generated by the Microtanic Software two-pass assembler.

then gutomatically reloaded with the initial
values and the timing cycle recommences. The
interrupt diverts the 6502 CPU from whatever
program it is executing to the ¢lock interrupt
CLKINT routine starting at line 107. In the
course of updating the clock coumers, the
routine displays the current time using the
CLODIS and B2D subroutines. The time is
updated every second which explains the
inirial delay when the program is started.

The instruction LSR @ is equivalent to
LSR A and is peculiar to the Tansoft two-pass
assembler. With this exception, all the
mnemonics are standard 6302 assembly-
language instructions, Check the machine
code corresponding to the assembly instruc-
tion if you have any difficulty.

The final program section at line 183
initialises the clock and starts it running. The
program then loops and will look for an input
from the keyboard to display on the VDU. |l

aon1 g 00

o000z 3 Q446

0083 3 COBEMT a0

[s]etel RS Q405

OS5 By JOHMN DAWSTN BAGH

BO0E 3 October 1581 [al bale]

OOGF L Inle )

0008 3 Q406

Q008 g [T 1oTY

DOLa JMF START Qa0 4C O OF
ol g Qa0T

o012 i D405

0a1E § [ep Dek}

aoLd g 040T

C01LE § VECTORS Q403

[=1=3 -0} 0403

017 CEVEC WOR CLKINT Q403 BE 04
aoif (s7 Tel-3

0017 CFACE EFI sS40 Q405

QOZ0 WE EFI %FB D405

o021 oY EFZ SF7F Q405

Q022 HH EFI %FiA 2405

DOZ3F HM EFZ SFB 0405

Q0za 55 EFI ®FC o405

0025 HE EFPZ 8FD Q405

Q026 CFIMD EFZI %FE (e Teld

D027 Q4035

QOZE 3 0405

002% 3 CLEAR CLOCK COWNTERS Q405

QOZ0 g A0S

0031 CLIN LOA £50 0905 A Q0
TOEE TAX l DAQT A&

03T Chi SETA W, % 4408 75 FB
o039 IM% o408 EZ

QO35 CFPX £307 040 EC Q7
0OFéE BCC CEl Q400 F0 FF
QO3T LDA £20 DAOF 8% 14
038 8TA MS Q9411 BS FD
QoI i (s7.3 Il

0040 3 SEY UFP VIA aA13

0641 § o413

(el BEI Q413 79

043 LA £330 0§14 AF 4C
04 STA 10 0414 BS 149
o045 LbA CHVEC OS1E AD O3 04
(e T ) 5TA #11 0418 BS 1%
noa7 LD CEVECT1 oE1D AD G4 04
odE BTA s12 0420 B85 12
0049 LDA £400 422 AT OO
QoS0 ETA SBFCE 04Z6a BOD CE BF
0051 LA £%30 0427 AT 40
Lalatavss ETA SBFCE G4ZF B0 CE BF
D053 LA £350 O42C AT 40
[aleldd BETA SBEFCE D4ZE BD C& BF
[ileisis] LA £888 D431 AT 8P
Ll ETA 8BFLCT Q4337 BO C5 BF
GOSEF LA £800 043é& AT 0D
QOSE ETH CFACE 0438 BS 40
(el LA £s02 43R A7 02
Lalelte ETA CFACE+1 430 BG40
D41 CLI DAZE S8

Lo e RTS AIF &0

o0&as & Og 40

DG4 § T

QOfS ¢ CLDCK DISFLAY SR 0440

O0&E | A0

d0s? CLODIS LDY £80B G480 AD OB
(il ] (ST 5 T a4z AF 02
Qo0& 5TA $aF a444 B5 4F
DOTO LDR £300 AL AF QO
Qo7 8TA S4E paqg @5 4E
072 CD1 LDA L8200 Daan A% 20
Q073 5TA (R4ED, ¥ DA4C 71 &E
74 INY HI4E CE
Qo7S CPY L820 DA4F Ca 20
GOTE BME CD1 451 D F7?
Q7T LDA £800 DASE AT 0
OTE STR CFIND 55 B85 FE
a07e LDE WE 045T AT F3
GOao JER BZD oang 2 ET 04
QOB LDY CFIND O45C A4 FE
p0az LDA £320 GdSE AF 20
QOET STA {CFACE! . ¥ OA40 1 40
GOaq [ME CF EMED 4&Z E& FE
OOES LDA DY Da&4 A5 FY
0as JER 220 odae 20 EF Q4
QOE7? ING CFIND 04:9 E& FE
coaa INC CFIND MM&E E& FE
Q0BT IMC CFIND 045D E& FE
1l le] LD HH EF AS FA
Qoey JER B2D 0471 20 ET 04
Rz LDY CFEMND o474 a4 FE
QOFE LDA £%30 0475 A7 A
poed 8TA (CFACE}, Y p7E F1 40
OOFS ING CFIND 0a¥a Es FE
el LI MM 47C AS FE
aaF? J8R BZD Q47E 20 EF 04
onFa LDA £%5A4 481 AT FA
aaee LD CFIND 048% A4 FE
G100 H5TA (CFACE),Y 485 F1 40
o101 INC CFIND 9487 Ed& FE
=R L0 LDi S8 cdgs A5 FC
G1le3 J8R BZID Q488 20 ET 04
@104 RTE B4BE &0
O105 3 LeaF

0108 3 Q4BF

@107 ¢ CLOCE INTERRUFT CdaF

G10E ; Q48F

109 CLEINT FHA 48F 48

(e o) TEA Q470 BA
Q181 FHA o371 48
ol112 TY# 0452 98
0113 FHI 473 48
oli4 DEC M5 0494 Ca FD
0iis BFL EXZ2 0476 10 45
o118 EED f4a9d FA
o117 CLC 477 1B
o118 LA B3 a49h AE FC
01T ADC £01 470 &7 a1
0120 8TA 55 O49E BS FC
o121 CHMF £%&0 03D CF &0
o122 BCC RES20: oqpZ F0 32
Q123 LDA L8O 384 A% 00
o124 S8Th B5 o4ns BS FC
Q125 ADc MM oanE &5 FB
0128 TR MM a4pn B85 FB

0127 CHF £860 4AC CF &0
o128 BLCC RESZO O4AE FO 26
01329 LDA L4000 CaBO AT D0
O1EG STA ME Q47 B% FB
0151 ADG HH oaBg A5 FA
DLER STA HH 4Es B FA
0133 CHMF £#24 paBE CF 24
Ll ] BCC RESZD 04EA FO 1A
0135 LDA £%00 Tl
a1EE ETA HH O4BE B5 FA
G137 ADE DY DAcCD &5 F7
QLFE STa DY 04C2 BF F7
Q139 CHMF £e07 oang o 07
oi40 BCE RESZO 04CE F0 OF
Q141 LDA Le00 D4CE AT OO
42 8TA DY o4ceé B5 FY
143 ADC WE 04CC A5 F8
(=3 & 53 CHMF £352 04CE C% 52
145 BCC RESZ0 o400 0 4
Ci4d LDA £800 4DZ AT OO
0147 STA Wi 0404 85 F8
0148 RESZ0 LDA £20 04DE AT 14
0149 BTA HS 0403 85 FOD
oLS0 JER CLODIS Q4pA 20 40 04
0151 EX2 LD SEFCA 040D AD C4 BF
DL52 cLe G4EC DB
0153 FLA D4E1 &8
154 TAY MEZ AB
0155 FLA O4ES &9
0156 Tax 3ES AR
Q137 FLA DYET &8
O15E RTI O4Es Al
0189 4 OHET

ola0 § 04ET

a1&l j CONVERT TIME FOR DISPLAYOMET

tiia D4E7

oies bz Pea GAET 48
o144 LOX £801 oaEg AZ o1
GL&S LDY CFIMD CaER A4 FE
Oleh L8R @ Q4EC 34
D147 LER @ GAED a4/
0148 LER @ Q4EE 4f
Q169 L5R @ G4EF A
DLFO PMTL CLEC odFe 1B
0171 ADC £830 QaF1 AF B
o172 8TA (CFACER, Y GAF3 91 40
0173 IHY 0aF3 G
174 DEX OAFS A
oLFS BER MORE GAFT FO OF
178 ST¥ CFIND Q4FF B4 FE
0177 =TS DAFE &0
0l7E MORE  PLA Q4FE &8
0179 AND EROF QAFD 29 OF
Q180 BFL FHNT1 MFF 10 EF
0181 1 sl 050l

[ b 0801

Q167 START JSR CLIN o501 20 05 0%
0LE3 MAIMI  JSK FDFA 0TI 20 FA FD
Q185 LOA& w1 0BOF A5 01
x18s JER $FETS o508 20 75 FE
al87 CLC oSG 18
cLae BCC MAIML 0500 Fx FS
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Acorn Atom

ATOM INVADERS 12K, Gr.d
PINBALL 6K, Gr.2

ATOM BREAKOUT 4K, Gr.1

FRUIT MACHIMNE 8K, Gr.2

STAR TREK 1ZK, F.P.

DISASSEMBLER 2K

UFO BOMBER 7K

LABYRINTH 12K, Gr.2A, F.P.

LUNAR LANDER 12K, Gr.4
BACKGAMMON 7K

GOLF 7K, F.P.

TYPIST 7K

LAST RUN 7K

WIGGLE + RHINO 10K

SQUARES + SIMON + PARACHUTE BK
MINI-BREAKOUT + MIMI-INVADERS 2K
STATISTICS {4 programs) 12K

2114L MEMORY CHIP

C12 CASSETTE

ORDER NOW FOR CHRISTMAS

rr:

SRR BB BRECRRRRRRRRE
SEE88EESEE8EKSS88888s

Sinclair X8I

ZXAS MACHINE CODE ASSEMBLER Although many people have
expressed disbelief, we assure you that this is a full-specification Z80
assembler. Standard mnemanics are written directly into your BASIC
program. Code may be assembled anywhere in memory. Handles
labels.

FOR 16K ZX81 & 8K ROM ZX80 — A GIVEAWAY AT ONLY £3.95
ZXDB DISASSEMBLERI DEBUGGER The perfecl complement to
ZXAS, giving you the power of every expensive computers. Apart
from a full disassemhbler, the program contains Single step routines,
string search, block transfer, hex [pader and many more, Can be hetd
in memory at the same time as ZXAS, still leaving about 8K free,
FOR 16K ZX81 & 8KROM ZX80 — ONLY £5.95

MULTIFILE A multi-purpose menu-driven filing system supplied on
cassette, together with three blank data cassettes and comprehensive
documentation deseribing many applications.

FOR 16K ZX81 & 8K ROM ZXB0) — NOW ONLY £12.50

NEW RELEASES:

STARTREK for 16K ZX81. All the usual features; nine levels of play
ONLY £5.00

THE DAMSEL AND THE BEAST A fantastic adventure game far

the 16K ZXB1 — one of the best 16K games available OMLY £6.50

THE ATOM: a bi-menthly magazine for Atom
users, containing TESTED programs. Cavers
maching code and BASIC programming. Six
iszues for only £4.50 inclusive.

|
|

BUG-BYTE, 98-100 THE ALBANY,
OLD HALL STREET, LIVERPOOL L3 9EP

PROGRAM PACK 6 for the 16K ZX81 & 8K

ALL PRICES INCLUDE VAT & POSTAGE ROM ZX80
24 hour answering service on
&% 051227 2642 for Access orders |

PLEASE SUPPLY ...

I enclose a chaquefF’O f0ff
payable to Bug-byte, OR debit my ‘Access
AP NUMBEr i St el S

Two programs for the expanded ZX81 to keep
you entertained for hours! 3-D OX0 is written
in machine code, and is hard to beat. The
other is a compulsive adventure game called
MARS RESCUE.

BOTH PROGRAMS FOR ONLY £4.50

BREAKOUT

This cassette contains two versions of the

1 popular arcade game, both written in machine
1 code, and both fitting into the 1K ZX81,

1 Flicker-free fast moving graphics.

1 BOTH GAMES FOR ONLY £3.50

i
I |
1
made i
1
i
1

Connects directly to TRS-B0 Level 2 Keyboard. Operating and
filte handling software in ROM. 8 commands add 12 powerful
functions to Level 2 BASIC. Mo buttons, switches or voalume
contrals. Full contral of all functions from Keyboard or
program. Daisy chain multiple drives. Certified digital tape in
endless loop cartridges. Reads and writes in FM format at 9000
Baud. Soft sectored with parity and ehecksum errar detection
for highly reliable operation—just like dises. Maintains
directory with up to 32 files on each tape, tapes may be write:
protected, Supports Basic and machine-language program files,
memory image and random access data files, 12 character
filespecs—: “FILENAME/EXT:d" (d s drive no. 0T}
Automatic keyboard debounce. Full manual with programming
examples and useful file-handling routines,

COMMANDS {usuaily followed with a filespec and possible
parameter list],

@SAVE, @LOAD, @RUN —for BASIC programs, machine
language programs and memaory irmage filgs. @GET, @PUT
—moves a 256-byte record between a random access file and
BASIC's data buffer, @KILL —removes a file from the

directory and releases tape sectors for immediate re-use, @LIST —displays file directory along with sector
allocation and free sectors. @BNEW —formats tape and creates a blank directory.

Master drive withPSU, Manual and a selection of tapes.
For TRS-80 £169-00, for Video Genie £174-00.

Slave drives £125-00. (add £2-00 p.p. + vat),
{Export orders pp chargedat cost)
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The tape that behaves like a disc,
For TRS-80 LEVEL II and Yideo Genie.

For further
information,
Telephone

0525 371393

aculab),. .

24 Heath Road,
Leighton Buzzard,
Beds. LU7 8AB




Frame'.
CODE BOOKS

|

B should very much like to |

know if any books exist dealing
with the vexed question of ZX-80
machine code — preferably for
beginners. I have seen the odd
machine-code routine, but no
explanation about how to enter
it, or reserve space in the RAM,
and little te explain what the
Pushing and Banking actually
do.

Michael Pour,

Bexley, Kent.

Books wHicH could help vou
include: Machine language program-
ming made stmple, £8.95 and Under-
standing your ZX-81 ROM, by Dr
Ian Logan, £8.95. Both are available
from The Essential
Company, 47 Brunswick Centre,

London, WC1. Mastering machine |

code on your ZX-81 or ZX-80, Tony
Baker, £5.95 is available from
Interface, 44-46 Earls Court Road,
London, W& 6E].

CHESS CHOICE

BInterested in microcomputers
and as the owner of a chess
computer, I particularly enjoyed
the article by John White on
chess computers in the August/
September issue. I wish to
exchange my chess computer for
a more powerful model and
thought it might be a good idea

to buy a microcomputer with |

such a chess-playing capability.

John White stated that the |

Morphy 2.5 program was written
on only 8K ROM and 1K RAM.
The Sinclair ZX-81 also is
advertised as having 8K ROM
and 1K RAM. Would I be mis-
taken in thinking that such a
powerful program as the
Morphy 2.5 could be written for
use on the Sinclair ZX-817

T 5 Srrange,
Cuockert, Sewansea.

As A GENERAL rule, | would suggest
that a chess program for a micro-
computer is unlikely 1o play as well
a5 @ chess machine. The Morphy

program you refer to 15 written |
entirely for chess, that is, the |

memary is totally dedicated to chess,
whereas the same memory on, say, 4
ZX-81 is reguired to do many, many
things. When a chess program 1s
used with a computer, it uses only
part of the compurer's capabilities.
John White suggests in his article
that the Sargon 2.5 is the best chess-
playing machine available, and — if
you are serious about chess — is a
better buy for that purpose than
buying a computer and then buying
@ chess program for it. However,

Software |

RESPONSE FRAME

Do you have a problem? Your manual is
incomprehensible or you just cannot get the
hang of that programming trick you tried —
whatever it is, Tim Hartnell will do his best to
answer your queries. Please include only one
question per letter and mark them ““Response

when you have a computer, vou can,
of course, do far more with it than
just play chess. One shop which
carries a number of chess computers,
where you can compare their levels
of play, is the Silica Shop, 1-4 The
Mews, Hatherley Road, Sidcup,
Keni; telephone 01-301 1111,

ZX-81 BUG TEST
WE HAVE RECEIVED a number of
questions aboul & bug in the ZX-81

ROM. The bug appears when deal- |

ing with very small, or very large
numbers, and is especially evident
with some log functions, and raising
numbers less than one — such as
squaring 0.125 — o a power. The
bug in the ROM has been located.
We believe three extraneous lines in
the original ROM have simply been
deleted, a discovery made by Frank
O'Hara and comfirmed by Ian
Logan, Sinclair Research is now
swapping old ROMs for new. If you
ring Nigel Brown on 0276-62153, he
will tell you how to go about
obtaining a modified ROM. If vou
decide to buy a ZX-8] from W H
Smith, test it first to see if it has a
ROM-with-bug by entering the
following line:
PRINT .125**2

Any answer other than the correct
one — 015625 — shows the com-
puter has an old ROM in it. Sinclair
Research tell us that only new ROMs
are now on the market, but it has
admitred thar a few old ROMs may
still be in circulation,

POOLS SYSTEM

B was delighted to read your
first issue, particularly the
ZX-81 review. Unlike others, you
do not hesitate to find fault, and
I trust you for this attitude. I am
interested in football pools, and
to date have laboriously con-
ducted research by hand, which
covers the data of 15 seasons
with 42 matches on each of the
season’s 55 playing days — no
mean effort. T would like your
opinion as to the best computer
to aim at. Obviously I cannot
run to an IBM or similar. Would
¥you care to make any
suggestions, please?

Roberr Mason,
Pickering, North Yorkshive.

You po xoT actually say what you
wish 10 do with the computer in
relation to the pools, bur we imagine
you wish 10 be able to compare,
analyse and predict. The volume of
data is rather large, bur could be
handled in one-year chunks by a
ZX-8]1 with 18K of memory, or any
small microcomputer of similar

capacity. However, 1o handle all 15
years at once, to be able o call
anything from those 15 years at will,
would require much more memory.
A disc-operating system would
possibly be an idea, i vou really
must biave all 15 vears on tap at any
one time. A £7 football-pools pro-
gram is available for the ZX-80 from:
Peter Vasey, 18 Ferndale Grove,
East Boldon, Tyne and Wear.

VIC DOWN UNDER

B would like to pose a guestion
regarding the Vie-20. I read in
your magazine the Vie-20 has to
be tuned to suit the differing
sound channels and TV
standards. 1 will be buying a
Vie-20 soon, and hope to build it
into a larger system with all the
peripherals. The trouble is that
in a few years I may go to
Australia. Would I be able to
adjust the Vie-20 to suit the TV
or would I have to sell the
system?
Pawd Ormonde- Jones,
St Albans, Hertfordshirve,

THE AUSTRALIAN television system is
fully compatible with the British
system, so you will have no
problems. You can find out more
gbout the Vie from distributors,
which include the Byreshop, 01-387
0505, and The Vie Centre, 01-992
9904,

BOARD CONTACT

BI am interested in  chess
programming, but do not know
where to start. 1 am a pro-
grammer by profession and my

favourite languages are Basic,

Cobol and Fortran. Please let
me know of anyone who has
written chess programs in this
part of the world. Perhaps we
could meet and help each other.

John Kav,
Lages, Nigeria.

WE Do NOT know of anyone in vour
part of the globe who has worked on
chess programs, but suggest thar one
way o contact people whoshave
done so in the UK. would be to
write to a few of the smaller firms
advertising chess programs. These
are most likely to have been written
by the people running the company,
and they may be able to help vou.
Also, you could buy some of these
programs to analvse them. Doing
this may give vou some ideas for
Wriring your own.

COMPROMISE

B During the past month I have
had limited access to a
Commodore Pet. During this
time I have acquired some
programming skills, and I would
now like to buy a miero for use at
home. The Pet is out of my price
range. Perhaps you would
advise me about which
computer would incorporate the
features listed and would give

me the best value for money:

HReliability with software
available.

B Cassette loading using existing
cassette player.

M Expandable memory.

BGood format size with good
graphics for drawing
purposes.

EShould cost not more than
£200,

A Birch,
Tuffley, Gloucester.

UNFORTUNATELY, your demands are
incompatible. The Vie-20 would
¢nable you to use, almost without
modification, the programming
skills you have picked up on the Per
and also has expandable memaory.
There is software available for it and
the machine costs around £200,
Howewver, vou need the special Vie
cassette player — £40 o0 £50 = and
the graphics as supplied zre coarse.
If you are prepared to spend up to
£300 or £350, a number of suitable
machines are available, including the
BBC Micro, Tangerine, Video
Genie and the like. II' you have
limited money, vour purchase will
have to be a compromise. =]

| SANITY SAVER

B Can you please save my
sanity? I am 14 and sold my
ZX-80 hoping to save up for a
Vie-20, when a friend suggested I
buy the whole ZX-B1 kit —
memory, printer, computer —
which would be the same price.
Another friend proposed an
Atom or UK101, and my father
advocated a Superboard. Please
could you help and guide me?

D F Marsh,
Cadishead, Manchesrer,

RODNEY Zaks, of Sybex tells Your
Compurer that the trend in America
nowadays is for people to work out
what they want to do with their
computer, and then buy one which
fits that specification. We can only
suggest vou do the same. The
questions vou will need o have clear
in your mind when deciding what to
buy could include:

B How much money do [ have to
spend?

B Whar graphics quality do I want?

B What do I want ro do with it? —
for example, play Space Invaders;
program in machine code, in
Basic; control external devices like
lights.

B How much memory will [ need
tor this?

Wil T be likely o want to add a
printer or other peripherals?

B Does it need an external cassette
machine or has it one built in, of
will it require floppies?

B I{ the computer generates a colour
picture, do I have access mw a
colour TV 1o make use of the
colour facility?

Ask your self these guestions,
putring the answers in writing, then
trv and find & machine to march your
ANSWErSs,
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SPECIAL OPENING OFFER Protos<

* LOWEST PRICE * SHARP MZ-80K Keyboard is here!

I._':_-'I WILTSHIRE S

20K Machine only £365.00

16K RAM upgrade (including fitting) £42.50 At last! A real. full size keyboard in a top quality case for

Alsoin stock — VIDED GENE at £299.00 your ZX-81.

VIDEO GENE Il at £235.00 Simply unscrew your ZX-81 printed circuit board fram its

Sound Kit £10.00 Colour Board Kit £35.00 black Sinclair case and plug inte Protos.

D.A.l. Colour Computer — 48K + Stereo Sound only - FU LLY BU"_T £64.95 inc. VAT

£595. R
f . ® More accurate, faster typing with bigger and reaf k

Centronix 737 Printer E35995 @ 40 colour coded kev-to‘;g f;ar pasy rega%ing e

Software — Books — Service ® Robust, 'big’ computer construction

Orders accepted by telephone using Access or @ PCB prepared for more add-ons to come

Barclaycard. Postage £9.00. ® New edge connector provided for Sinclair and other

Credit terms are available. ” :E'“‘lffamlélr:‘fa'nﬁagpgﬂms T

. egen nange T ure nevw NCTIon

Please add 15% VAT 1o all prices. ® S?r?::lag PCB fully enclasegd — (;nduroom for much r‘ﬁu-—::r;eeﬂ ;

Orders now being taken for Vic 20 If you feel you've outgrown your ZX-81 don’t sell it for
nuts and move to another system. Add i roto

VISIT the Friendly Computer Shop Sid rrsls your ZX-81 gr;.:.,e * Thrapetos

For details, large SAE, please. For orders add £2.50 post and
packing. Cheques to ‘Frome Computing'.

veryman
omputers Protos —

Computing,

14 EDWARD STREET, WESTBURY, WILTS. 20 Ashtree
Tel: (0373) 864644 Home Tel: 823764 ompu er Road, Frome,

Open all day Saturday _ SE‘T;E rzsseili:,
=S
MORE POWER TO YOUR POCKET!
. S Hand held alphanumeric
= s programmable-BASIC

language —holds up to ten differ-
ent programs simultaneously —
subroutines nested up to ten
levels—program looping up to
eight levels—simplified program
editing and debugging —variable
prIO! ing capacity: between
1680 steps with 26 memories and
80 steps with 226 memories—

55 single key routines including
log, trig and hyperbolic -built-in
routines include standard devia-
tion (both types), regression
analysis and correlation
coefficient —all programs and
memory data retained even when

THE FX702R A pocket COMPULEr swickd i Comrisosis iy

" with over 70 program examples.
that communicates O mgan
in BASIC language. rrr£13495
AVAILABLE AT SPECIALIST CASIO CALCULATOR OUTLETS.

CASIO. wHA WILLTHEY THNKOF NEXT?

CASIO ELECTRONICS CO. LTD.,, SHAIBURN HOUSE, 28 SCRUTTON STREET, LONDON EC2A 4TY.

CcASIO
AL LT 1T
Ex-702P
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Fingertips is our regular calculator column
covering calculator news, programming hints
and examples of unusual applications. The
column is written and compiled by calculator
enthusiast David Pringle who is glad to hear of
any of your ideas. Your Computer pays £6 for
each of your contributions published.

For casio To release its third major
line of calculators in a year — as it
has done with the Casio 702-P, takes
some organisation, in both senses of
the word, The 702 provides the first
opposition to the Sharp PC-1211
and Tandy programmables in thar i
uses PBasic and has similar cap-
abilities, Table 1 gives a check list of
the more important characteristics.

Robin Terry of Barking provides
us with our first Basic program of
the column: Kalah — or Owani — is
a game which is played widely in
Africa, he writes, The playing area
consists of two rows of six pits in the
ground, each filled with five stones.
There are two pirs 1o the side, such
that the board looks like this:

Plaver 1
0C0O00D

O 123456 O

cooo0D
Blayer 2

The large pit on the player’s right
is called his Kalah. To play, a player
chooses a small pit on his side, and
removes all the stones, holding them
in his hand. Then, ane by one,
moving anti-clockwise he drops the
sTones in successive pits — including
his own, bur not his opponent’s
Kalah. If he holds enough stones, he
will drop them into his opponent’s
smaller pits also. Then his opponent
follows suit,

If, however, the last stone a player
drops falls inte his own Kalah, he
then earns another wrn, Alsg, if the
last stone falls into an small, empty
pit on his own side, he may empty
the small pit directly opposite on his
opponent's side and, together with
the winning stone, drop them into
his own Kalah. The game continues
in this way unil a plaver cannor
play; then rthe player with most
stones in his Kalah wins.

In reply 10 my request for
information on methods of marrix
inversion, Boris Allan of Stockport
writes: It has been found by a
correspondent 1o Fingertips — Billy
Wadsworth, Your Compurer August!
September — that the Cholesky
method of matrix inversion is not
always satisfactory — sometimes
there is an atrempt o take the square
root of a negative number. The
Cholesky decomposition method is
used to invert symmetric, positive
definite matrices — that is, matrices
which are symmetric and have a
positive, non-zero determinant.

To attempt to take the square rootl
of a negative number during the
decomposition  suggests that  the
determinant is negative or zero. In
this sitwation one can  exercise
various options, of which the three
most popular are:

W Give up

B Use a ridge method
WUse a pseudo-inverse method

Let us reject the first possibility
and try the third.

Pseudo-inverse methods are rather
more  sophisticated 1 @ mathe-
matical sense. A compact routing 1o
produce a pseudo-inverse — using
the Jordan method — is given in
Magi Test 1 Floating “The rrue

value of benchmarks”, Pracrical
Compuring, June 1981, As Billy
Wadsworth probably uses the

Cholesky routine to economise on
storagé — and the Jordan routine
reguires a full marrix — [ will now
give an algorithm for a pseudo-
inverse routine, using the Cholesky
method — but what s a pseudo-
inverse?

This matrix is singular, because
column 1 and column 3 are linearly
dependent — the numbers in column
3 are twice those in column 1:

FINGERTIPS

A 2
b 6.5 10 1.5
8 10 16 4
2 ] 4 8

A pseudo-inverse routine would
step through this matrix, performing
various computations, unil it
reached column 3. If the routine
were g normal Cholesky procedure,
it would take the square root of zero
and then try 1o divide by the zero
value, or — with rounding errors —
it might take the square root of &
negative number.

The pseudo-inverse routine, how-
cver, sets the appropriate row and
column to zero, so that the original
matrix becomes

B. 4 5 o 2
5] 6.5 ] 1.5
0 0 o 0
2 1.5 0 L]

and what is really inverted is the sub-
MatTix

G 4 5 2
= 6.5 i5
2 1.5 6
and the inverse of this matrix is
D 3B.5 =27 —=B5
OB, | ] 4
-5.5 4 1

This inverse is then substituted
back 1nto the modified matrix, B, to
give the pseudo-inverse

E ¥»E 27 0 -5.5
=27 X0 0 4
0 0 0. ]
-85 4 ] 1

To have the problem, as expressed
by Billy Wadsworth, suggests thar it
15 in part due to rounding errors — a
change in order of the rows and
columns might then solve the
problem by not having perhaps so
many rounding errors.

To accept a pseudo-inverse is up
o the individual, but, in case, here is
an algorithm for the Cholesky
pseudo-inverse routine, It is worth
noting  that the two-dimensional
array Aln,n) can be simulated by a
ene-dimensional array

Blnin+11/2)

in the case of a symmetric matrix,
The cell Afj,i) is then the equivalent
of the cell

BlilZn + 1—=il/2—n+j}

I have written an Atom routine on
this basis. Only the lower-triangular
part of the marrix is used in the
routing, so [ give the example matrix
and after each stage the new contents
of the matrix so that you can check
the translated algorithim,

Input matrix 4 5 2
=1 6.5 1.5
2 1.5 &

feontinued on next page)

Arithmetic

=4
Accessories

24 character seven-by-five
dot matrix. 10-digit mantissa
Memory Non-volatile
User-definable:
From 1,424 program
steps/26 memories to 208
program steps/
178 memories
All standard scientific
functions except hyperbolic
and statistical

15 levels of parenthesis
priority as in standard Basic
Maximum subroutine nesting

CE-121 cassette interface
CE-122 printer

Table 1. Comparison of Sharp PC-12171 and Casio 702-P

! Sharp PC-1211/
| Tandy
Price
£79.90 from Compshap-
London Cambridge
Keyboard
OWERTY ABCD
57 keys 65 keys
Display

Non-volatile

User-definable:

From 1,680 program steps/26
memories to 80 program
steps/ 226 memories

deviation

=10

Casio702-P

£119.95 fram Tempus-

20 characters of similar type

Al scientific functions including
linear regression and standard

20 levels of parenthesis and
priority as in standard arithmetic
Maximum subroutine nest

FA-2 cassette interface
FP-10 printer and ROM packs
are available next year

L,
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i erint ne T el khicidieiFi o mipea
P print me Liksds b "2 e "igaursx"
iC Fra L
) =0 for a=8+tol3 t=tedalan <Y mext w
& return
16 et mlear pause"Kalab erosranm be RBLoterre” ipause” 5 ostonesdpit
ta =tart.”
s for 4 =1 0 & : ava) = 5 & kﬂ+r) 3 ‘next a: wosuk 1
17 pauses "whern doy cant move, "pause" enter B when asked! fpause
YIuhat pit P
=8 imeut "8Bs1 start, | = woy start'is tifs goto 115
23 heer 1 ipause "ma o
@ U= For a1 to SiadatZio=1
e if a tor=0 aoto &5
35 if Cogrlag let u=adan
4@ e = w=14#Cm] 5+ wrcw-rli e S
4z if w=1d4 let (pi=2.5 ! moto 65
45 Alpi=aipl+ialdr=u)
4= alpisaipi+iaiat] =] 2% alod
S2 atpl=alpitialmi=Ar#E wrr i+l alw+l a=1 0ECm>130
= EEREETESELEMUMET R TRt TETS I SR
5o et o i1=1
A for 4= £ ko 1 step —- 1 i 2 (obZEiy let usalabZE Y pEa
7 mext o hesp 0 ifF us=E pagse " 1 cant mows Y oscto 1ES
S print "1 oempty pit e inspe-1
=25 fﬂr =] to a3 'w=14#{m{1}+w!m=w“ﬁsz}
S atwr=atnir+l tw=w—-1 tpeet o Cr-3 =8 wm=w+l
185 1+ uatw}=1)$£w1rAlwtn=ﬁ+a{14—w}+li 1&14 uI=E atmI=E
114 ozl 10 if w=ld pause "me w0 saz:1n" sgto S8
| i1s beer 10 pause "gour ao”
126 ineut "what eit?T (1-&3"irir=ld-r 1 (rdE3+{r13) aoto 166
129 if alfri =0 acto 1260
136 w=r=1 For =1 to oz (2 iw=ldEdwd] ddwigEn-Cgp=140
135 atwi=atwi+l: w=w-1: next o aird = B8
145 1 fafwrli=10%0wsEy let g=atar 13=wi+l: 2013-wi=aalp+] D=0
156 acsul 10 i w=& pause"gour 20 asain” tacto 128
e soto 25
1em@ gosul 30 iF o print "cheat! gou can move” iasto 126
165 if =#3n print "aou win...this time. .. "end
1vA it ginoerint "1 owin Chal hald: end
175 print itz 2 draw.,...": end.
tuee shift K in DEF mode to run
Listing for Kalah or Owani.,
fcontinued from previous page) If J=1 goto L3 ; Jump aver this K Al = —X % AlJ,J) ; The final quite lift off with the flight simulator
loop move program in the October issue, it may
Cholesky Decomposition ForK=1toJ—1;If J=1 then EndioopJ have been due to lines 46 and 57
E=1.0 E=5 ; Criterion for pivoting J—1i5 zera Endloop! which should have read X #0%, and
For J=11ta N ; Go down each AlLJy=A0LD) — AlLK = A K) Matrix : —25 -—B§ lines 171 and 206 X#Y3
v | e n e i dinc i nc i 1 [his month’s finisher is another

i slightly odd

FarK=1taJd=1.If J=1then
J—1is zero, so it is odd

Al = AL J) — ALK = ALK ;
Much bettar than using a power of
o

Endloopk,

L

LI AL less than E then
Al J1 =0 Pivot check, for sqrt
of negative
If Ald,Jy mare than E then
Al 1 =1/sgrilAlJ, 1) ; Normal
action
If J=MN goto L2 ; Everything has
finished
Fer l=J+1 ta N : Mow we arg on
o the off-diagonal
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divide, as reciprocal already

Endloopl
L2: Endleopd
Matrix R 25 1
25 2 -2
1 -2 i

Inverse Cholesky Matrix
For I1=1 10 M—1: Colummwise
from 1 to N—1
Ford =1+ 1 to N ; The diagonal
element is OK
X=0; Temporary storage
For k=110 J—1; Collects a row
and calumn multiple
H=X+ ALK = Al K]
Endloapk

Forming Inverse Matrix
For I=1 to N ; Column-wisa
Far J=1 1o N ; From diagenal
down
X=0 Temporary
For K=.J to N ; Row and column

multipie

K=X+ AR, J = ALK D

Endloopk

Al =X ; That is it

Endioapd

Endloopl

Matrix 3¥.7m -2 bS5

27 20 4
~5.5 4 1

If you found that wou could not

small brain-teaser, Consider a row of
four points:
[ ] ] ® ®

If vou are at an end then the only
way of moving is back towards the
centre; at the middle points the
probability of going to the left or
right s exactly equal to 1/2, Starting
at one end, what is the expected — or
average — number of moves to take
vou 10 the other end?

The solution is asymprotic, so take
WO censecutive answers separated
by less than 10-% to be the ending
criterion. A year's subscription to
the most elegant solution.



+w FORTH for th
TANGERINE

FORTH - the dictionary based language which is generating so
much interest is NOW available to Tangerine users, FORTH |s
baoth an interpreter and compiler offering the power of a high
level language with the flexibility and speed of assembler.

Supplied on cassette is;

@ A full standard implementation of fig-FORTH release 1.1
{variable length names and compiler security} with RAM
simulation of disc

® Plus in-line assembly via linkage to the XBUG line assembler

® Plus a FORTH editor

® Plus a cut down version offering 8K users (Micron or Microtan
+ Tanex} increased dictionary space.

Price — £24.95 inclusive of VAT, p&p and documentation.

Docurmentation consists of the FORTH model overview, the FORTH
glossary (containing definitions of all FORTH words), editar instructions
and implementation instructions. A FORTH primer or user manual is
recommended for newcomers, The full implementation ideally requires 12
to 16K of RAM, although it will load into 8K (but then dictionary space is
limited and lack of buffer space precludes the use of input/cutput). The
cut down version, by excluding /o and related utilities, offers tha BK
users extra dictionary space.

For those wishing to customise their own wersions, assembler source
code can also be supplied for an extra cost of £5. This is suitable for
assembly by the Microtanic 2 pass assembler. EFROM implementations
also undertaken by request.

Orders (sent by return where possitle) to:

MICROTANIC SOFTWARE,
235 Friern Road,
Dulwich, London SE22

th th

CASIO

WORLD BEATERS

World's Most Powerful BASIC Pocket Computer
-,

frrey

‘RERDY PB

LU UE L e G RE
0 Lo ) (o e Lo L)

oD aEEaEEna
FX-702P RRP£134.95 ONLY£119.95
Flattens the Sharp PC1211

Alpha/numeric dot matrix scrolling LCD. Variable input from 1880 steps, 26
memoties, to B0 steps, 226 memories, all retained when switched off. Up to 10
programs. Subroutines; 10levels. FOR: NEXT looping; Blevels. Debugging by
tracing. Editing by moving cursor. 55 built-in functions, including Regression
Analysis and garrelation, all usable in programs. Program/data storage on
cassette tape via optional FA-2 adaptor, £19.95. Twao lithiumn batteries give
approx 200 hours continuous oparation, with Auto Power Off.

17x 165 x 82mm (5/8x 634 x 31"} 1769 (6.20z).

The SENSATIONAL j
CROFTON Offer

9" metal cased monitor at
lowest ever price — £48.50
plus VAT — £55.77 total
plus carriage.

P31 green tube models
available at £60 + VAT
— £69 total + carriage

STOCKISTS IN ALL AREAS
WANTED.
WRITE FOR DETAILS.

12" Model available at following prices.
Standard P4 white £145 + VAT

£166 total + carriage

Standard P31 green £160 + VAT

— £184 + carriage

E E Ask for Croftan Mail
All major credit cards accepted. Order Catalogue.
AN jtems subject to availahility, The above prices include VAT
Carriage will be charged af cost
Phore or write to
CROFTON ELECTRONICS LIMITED
35 Grosvenor Road, Twickenham, Middx TW1 4AD,
Tel: 01-8971 1923/1513

FREE MiCROL PROFESSIONAL PROGRAMMING PACK

supplied free of charge with every FX-702P or FX-602P purchased from us.
Only on request, at time of ordering. RAP £9.95

World's Fastest Programmable?
FX-602P

*LCD alpha/ numeric ldot matrix) scrolling display (B6
Typesl.

*Wariable input from 32 program steps with B8
memaonies, to 512 steps with 22 memories,

*Memaory and program retention when switched off.

*Up to 10 pairs unconditioned jumps (80101, Manual
jump.

*Conditional jumps and count jumps. Indirect
addressing.

*Up to 9 subroutines, 9 levels.

*B0 built-in scientific functions, all usable in
Programmas.

“PAM {Perfect Algebraic Mathod) with 33brackets at
11 levels.

*Program storage on cassette tape using opticnal
FA-1,£19.95

*Campatible with FX-501/2P,

*2 lithium batteries. Approx 660 hours use with Auto
Powwar OFf.

*86x 71 x141.2mm. 100a.

ONLY £74.95 (RRP £84.95)
FP-10 MINI PRINTER

For FX-T02P, FX-802P, FX-B01P, FX-B02ZP, FX-B01P
Available soon. Frice and delivery on application.

World’s Most Versatile

Alarm Chronograph Watch
AX-210

10 alternative displays; ower 60 functions. LCD
ANALOG display of time, plus: DIGITALdisplay of:
Time{12 or 24 howr); Calendar; Full month calendar
ithis month and next month); Dual time (12 or 24
hour); Alarm time; Countdown alarm timer with
memory function; Professional 1/100 second
stopwatch with laps, etc. Hourly timesignal. Alarm
— glectronic buzzer or 3selectable melodies. Rapid
forward/ backward setting, 9.4 x 35.4 x 36mm.

(RRP£34.95) ONLY £29.95

L

G RN R R
oERBE

SHORT FORM CATALOGUE

Available on request. 14pstamp appreciated

Price includes VAT, P&P. Delivery normally by return of post.
Send chaeques, P.0., of ‘phone your Access of B'card number to:-

TEMPUS

Dept WW/12 FREEPOST, 164-167 East Road, Cambridge CB1 1DB
Tel: 0223 312866 veiz
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THERONGES

26 Spiers Close

ZX 81 ot ZX 80

B93 9ES England
1K Space Intruders £5.00

ZX81.16x STELLAR.="...

SPACE S.A.S. MISSION 3K Super Version £6.00
BA-I_I-LE IM POSSIBLE \lé"rtlp"u‘_'- -rtu_ s EEde
Using superb dynamic As a member of the -‘:';EL';E. iy
flicker-free graphics, crack S.A.S. hit team, S
this ‘Arcade’ type game | your mission is to ————— o= i
m{ith copti_nuous score rescue tlen hostages —————— 16K High Resolution £4.00
display is instantly hidden in an emhass:.v (192 x184) graphic pictures
addictive. Destroying complex and kill their R e
the Xylon fleet calls for terrorist captors. Bombs Create your ow
swift reactions. Xylon explode about you as :
battleships can deflect you blast your way
your photon torpedoes; through to the
you must escape into diplomats. Can you ___———__| 9K Nightmare Park £3.75
hyperspace to avoid escape safely with all The park of DEATH — can
destruction. If you the hostages. This e e Bt hag
succeed, the action exciting game calls for vet succeeded. Confronted by a
resumes, Can you beat | cunning and daring to ol it N
the highest score? succeed. No two —  Supphedoncassere o
missions are alike! Specify 4K, BK ROMor ZX 81 when orderlng
NEW INTERACTIVE GRAPHICS for the 16k ZX81

DRAGON MAZE... are you cunning encugh to evade
the dragon? you are impeded by darkness; the walls

Both games available on one cassette for £4.95 inc. p&p are only displayed when you make a bad move, this
Make cheques payable 1o. gives the dragon an advantage. You have to play by
STE LLA R SOI_—I-WA H E the rules - the dragon breaks them when he gets
angry. Fun for all ages!
144 Pampisford Rd., South Croydon, Surrey CR2 6DA Cassette and listing.......... £5.00 for Fx B

“OUTSTANDINGLY USEFUL"

Price £7.95 incl. UK postage
THE ISBN 0 907211 01 1
THE ZX81 COMPANION was reviewed

in the September 1981 issue of the
zxa1 Educational ZX80/81 Users” Group

Newsletter as follows:
COMPAN ION Bob Maunder's ZX80 Companion was rightly recognised to be

ong of the best books published on progressive use of
Sinclair’s first micro. This is likely to gain i
In its 130 pages, its author does not go as I
but hiz attempt to show meaningful uses of the machine is

5T\ 7=k trilliantly successful.

The book has four sections, with the auther exploring in turn
interactive graphics (gamingl, information retrieval,
educational computing, and the ZX81 monitor. In each case
the exploration is thoughtfully written, detailed, and illustrated
with meaningful programs. The educational section is the
same — Bob Maunder is a teacher — and here we find sensible
ideas, tips, warnings and programs too. The maonitor listing
(0000 to QCB9), while unique, is less fully backed up, and will
be of no use to the ZX81 beginner without some knowledge of
Z-80 assembly.

BOb Mﬂunder To conclude — this book is definitely an outstandingly useful
second step for the ZX81 user.

Send cheques for £7.95 to:
LINSAC LINSAC o

68 BARKER ROAD, LINTHORPE,
MIDDLESBROUGH TS5 BES
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The gateway guide
to the ZX-81 and
ZX-80

By Mark Charlton.
Published by Database
Consultancy, 180
pages, paperback.
Price £6.95.

On THE WHOLE, this book,
unsurprisingly, follows the standard
Harinell/Database partern. It is a
collection of programs, mainly
games, with notes on ZX program-
ming along the way. That is a well-
tried and, without doubt, very
successful pattern — even if it 1s one
which does not add much sparkle w
life,

This particular follower of the
pattern is no better and no worse
than the others. If you have just
started with the ZX-81, it will teach
you no more and no less than the
others. If you are beyond the basics,
it will give you more ideas for simple
games.

Charlton’s book has a few pluses
— better binding, somewhat better
layourt and accuracy and some useful
appendices. It does not, however,
tackle anything serious, there are
plenty of examples of poor program-
ming, and there is no index.

Conclusions

B you have not advanced very far into
Sinclair microcomputing, this book is
as good as any other introductory
collection of programs far these
machines.

i you already have plenty of material,
it will not offer much apart from a few
more game variations.,

Eric Deeson.

Atomic theory and
practice

Published by Acorn
Computers. Supplied
with each Atom or
supplied separately for

a

To a NEWCOMER to computing, there
is one component of a computer
system  which is of crucial
importance — the instruction book.
Acorn seems 1o be aware of this and
the book supplied with the Atom is
of a particularly high quality.

It tackles the subject with a
delicacy of touch rarely found in a
technical manual. The inex-
perienced user is shown that
programming a computer is
reasonably straightforward.

At the same time, the more
experienced reader is advised to turn
to an alternative section which
corresponds better to his interests
and experience, The book alse deals
with assembly-language program-
ming, and to make it easier to find
the chapter required, the book has
colour-coded sections.

Mozt features are illustrated with

excellent program examples which
reinforce the text. There are
gdditional reference sections,
covering just about everything you
need 1o know,

Many manuals cover their
machines as comprehensively as the
Arom one, but few are a5 well
designed to help you quickly find the
informarion you require, An
exceptional 11-page index comes to
your assistance if contents page and
colour coding fail.

Conclusions

B Atom Theory and Practice is the
hand-book ageinst which other
manuals should be judged.

Alan Tayiar

Atom Business
Published by Phipps
Associates, 3 Downs
Avenue, Epsom,
Surrey. Price £6.55.

THIS BOOK is most interesting and
unusual. As the title suggests, it
contains business programs and the
most notable ones are the nominal
ledger system and the pair to keep
sales records and plot the results
graphically.

The book would be of most use 10
someone with a fully-expanded
Atom and a printer, but there are
items of interest to most Atom users.
For example, in the sales graph, a
technique is shown for mixing rext
and high-resolution graphics, Addi-
tionally, ways are shown to save
large amounts of data to cassette and
reacd them as required.

The programs for the most part
are menu-driven and easy to load and
use. They do their jebs very well and
the book includes some useful tips
and explanarions.

One particularly noteworthy fea-
ture is the way thar each program
has its own chapter, divided into
three parts. The first part explains
what the program does, the second
explains how to operate the program
— usually including a sample run —
and the third part gives the listing
and explains how the program works.

Conclusions
BThis book is particularly appealing as
it shows how the Atem can do useful
iebs rather than just play games,
Cvery few books show how to use
popular computers in serious ways,
and Atom users are lucky to have a
work of this quality at their disposal,
Alfarr Tavior.

Video/Computers

By Sippl and Dahl.
Published by Prentice
Hall International.
Price £5.55.

THis 15 & frustrating and eventually
worthless book. The full message on
the front cover is: “How to select,
mix, and operate personal computers
and home video systems™.

The concept that information

BOOK REVIEWS

technology is spreading into people’s
homes and that it is desirable for the
hardware to converge into one grand
information terminal is faultless; it is
only the book itself which is flawed.
There are many illustrations in the
book, all of a typically American high
standard, but the captions appear 10
be taken dircctly from the manu-
facturer's advertising material. Why
do you need nine pictures of colour
TV cameras one after another for
any purpose apart from filling space?

The book fails to carry through its
theme and there is no serious
discussion of how a system might be
assembled and no mention of the
major problems of incompatibility
both at an electronic-signal level and
at a data-transmission protocol level,

You will be interested to know
that the Sinclair 2X-80 is deseribed
thus: ‘“*Despite these minikin
proportions, it does everything that
larger, more expensive home com-
puters do”.

There are factual inaccuracies as
spon as the book drifts away from
the marerial supplied by the makers
of a host of hardware.

Conclusions

Wif you want your imagination
stimulated and fuellad with accurata,
up-to-date information on the silicon
revolution, this is not the book to do
it,

B regret the loss of the trees which
ware pulped and wasted for the
printing of Videa/'Computers.

John Dawson

Mastering machine
code on your
ZX-81 or ZX-80

By Tony Baker.
Published by Database
Consultancy, 1580
pages, paperback.
Price £5.95.

WHILE 1T is possible to prepare good
ZX programs in Basic, it is not
possible to do so with full efficiency,
high speed and high effectiveness.
This book is an exceedingly brave
attempt to introduce the thousands
of ZX novices to the effective use of
machine code. It consists of 180
close-packed pages of text and
routines through which the author
adeptly leads the diligent reader
from first steps to a complete under-
standing of the subject.

The reader must be diligent,
though. There is little point in
skipping through until one finds
some excéiting routine and tries to
enter it.

(One must work at machine code,
siep by step. One must alse be
diligent to overcome the few errors
in the book’s first real machine-code
program.

To use this book properly — and
by the end of it be able to write long,
useful programs and routines — you
need to give yourself a solid week in
the Common Cold Research
Laboratory. Yet even after three or

four hours — and with the benefit of ™
some background knowledge — [ can
now work through published
programs and see what they are
intended to achieve.

In those 180 pages we find all
kinds of techniques which should be
used in commercial cassettes, The
main theme iz a 1K draughts
program. There is also material on
character generation, keyboard
scanning, making music, displaying
a series of pictures at speed,
disassembly and arithmetic. There
are games and serious routines, and
the final program is a delight.

Conclusions

W A beautifully-structured guide for the
uninitiated which pulls no punches
and yet which is easy to usa.

Wt contains plenty of useful machine-
code routines and programs.

B/f you can tolerate the poor
presentation and tiny type — the end
result is a new world.

Eric Deeson

Getting acquainted
with your Acorn
Atom

Published by Database
Consuftancy, 106
Fairholme Avenue,
Gidea Park, Romford,
Essex. Price £7.95.

T#s work has fallen into the trap
which has claimed so many victims
among computer volumes. Books
written as complete programming
courses, in which you follow
examples to master the computer,
always duplicate material contained
in the manuals.

The style of this book is to give a
program listing in sections, with
explanatory comments about what is

| happening. A cynic might supgest

that this is a way of making 4oz, of
programs fit a 2Ib. book, but the
comments may be of great ii:terest to
some readers,

My greatest reservation is that the
examples given have a large number
of errors in them. Most are of a
minor nature, but in a book which
assumes negligible experience on the
part of the reader, such errors should
not be present.

Many of the programs were
originally written for other machines
and have been converted. This
means they do not take advantage of
the Atom's programming strong
points. We are even told to use the
Stop command — the Atom does not
have one.

Conclusions

B There are some good things to be
said for the book; it gives you many
ideas to try, and the style may ba just
what some paople need to help them
on their way to writing their own
programs.

BFerhaps the best advice is to look at
this book in a shop and see for
vourself if it is what you need.

atan Tayior.
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UK 101 — OHIO — SHARP
TRS 80 — V.G. — ZX80/ 81

MICROTRAIN

At lagt you can combing two of the most pepular hobbies in the
country — raibways and computing, MICROTRAIN, a brand-naw
quality game simulation from Premier, allows you $8T up 8 neteark
of trecks, points, stations, funnels, bridges etc. and then run trains
to your own timeteblel Signelling is provided either automatically or
1o your design.

MICROTAAIN is a screen-based simulation. With ona keystroke
you can dege and sgnal lines many scale-miles long. Up to five
traing can be rn dmultaneously and the speed and length of each
ftrain is usar-salectable. A cursor is used to move the whole scroen
display left or right for wisual inspection of other parts of the
netwark, The size of the netwaork is only limited by your RAM or
your imaginaton, You can use any of the maching’s graphics on-
screen to build up scenery, etc. Designs can be stored on 1o
tape/disc for future ratreval,

If you alreedy own a8 madel reilway, MICROTRAIN will allow you to
transfar your design on to computer and run the tewo together,
MICROTRAIN has baan written by the writer of WORDIWORD
and TOOLKITZ, & sure guarantee of quality. It is entirely in maching
code and will run on any Videe Genie or TRS80 {Model | or 1111,
State maching and casselie or disc when ordaring.

CASSETTE £14.95 inc. DISC £16.95 ing,

WORDAWORD

Stunning new TRSEN VG WORD PROCESSOR

Why pay £75 to 150+ for 3 W.P.F WaW gives you all tha facilities
you could wish for in WP for a sensible price. Amongst the
features included are:

FULL SCREEN EDITING & TWO WaAY SCAOLLING

GLOBAL TEXT FNSERTIDELETE ON SCREEN

GLOBAL SEARCH & AM

TEXT SEARCH — TOTAL TF_)CT MOBILITY

TEXT FORMATTING TO SCREEN OR PRINTER
CASSETTE/DISC STORAGE OF TEXT

VISION LOAD OF STORED TEXT

STANDARD LETTER ROUTINES

CVEATYPE CORRECTION

SINGLE KEY WORD DELETION

PAGE LAYOUT & NUMBERING

TOTAL PRINTER CONTROL

TEXT HIGHLIGHTING FOR U; L RECOGMITION

TEXT BLOCK MANIPULATI

Many other features are mcluded in WAW. We would need several
peges to do justice to this superb product, W4W is comparable to
most purpese built systems. Commissioned and developed by
Premier with the hobbyist and small businessman in mind.

Plgase state machine type and printer when ordering,

CASSETTE £33.95. DISC £37.95

TOOLKIT 2 for TRSBO 1 & 11l VG

TOOLKIT 2 now features 17 new easy-to-remember command
words which greatly enhance an glready powerful BASIC and glves
vou & maching-code monitor for the firat time.,

REPLACE — find and replace any string, word or variable in a
BASIC Ilstlng

VARS — gives a list of variebles on screen.

TRACE — displays the WHOLE fine of BASIC during execution,
User sslectable speeds.

ABBREV — 26 BASIC words bacome 54ng|a kay entriea.
REMUMBEAR — operates from any start in any incrament.
BLANE — removas unwanted spaces and LET statements.
VTAPE — gives true Vision laading of incoming program, plus
APPENDINg,

MC — a full meching code monitor.

VARTAACE — lists lines &s executed plus variables.

PAGE — controlied list scrolling.

OLD — retrieves lost programs!

FIND — anything in a BASIC listing.

REMEKIL — kills REMS!

DUPL — copy existing line to new line.

LFIND LVARS LREPLACE — all work to printar,

CASSETTE £28.95. DISC £32.95.

CHRISTMAS GAMES PACK

Ayailable for the UK101, Superboard, TREBD, Video Genie, SHARP
ard Microtan, PREMIER's Christmas Games Fack will entartain
youngsters and challenge adults, Super Santa, Reindesr Roundup
and Toboggan Run. Three game pack for only £7.95

TOOLKIT 2 for UK101! QHIO

The most powerful TOOLKIT on the market, TOOLEIT Z gives you
2l the following facilities in only ONE EPROM.

REPL — exceptionally powerful Global Search ard Replace of
BASIC listings.

DUPL — copy a ling into 2 new ling,

LIST/ — controlled listing of program

FIND — anything in a BASIC listing

RENUM — renummbser from any start in any increment — full error
messeges, totally reliable

AUTO — ganerate new line numbers automatically, gny sart, any
increment

DELETE = high-spead block lina delate

WIEW — examing cassetls contents without [sading to memony
TRACE — superb trace feature — screen transparent. Can be
turned an and off within g program

MC — enter the monitar guickly!

TOOLKIT 2 algo lists the relevant line of BASIC where any eror
occurs and cures the werm start “OM ERROR’ bug

Awailable in EFROM only (8000hex], for CEGMON. MONGT and 2
and SYNMOMN monitors (DISK sconl, Price £19.95 Star 5 hirse
and monitor whan ordering.

BASIC 5 for UK101 and OHIO

The mast devastating enhancement yet, adding 17 new BASIC
words 1o your interpreter which can be vsed in progra
give machine-code response speed to graphics and fo
HLIN, VLIN, SCR, BLK, SET and TEST allow generatior
manipulation of graphics at speeds which are unobtainable in

BASIC.

PRINTUSING, PRINTAT, INAT allow total control of screen

imputs cutput,

GET (key), AD (Read DATA], GS and GT (GOSUE and GOTO a
varlablel, GO and G0% {GOTO a machine code routing . allow otal
program flexibility.

Wl and CWI allow CEGMON usars to manlpurate thair screen undar
variable contrel, using one command, in Hex or Decimal

BASIC & is available for CEGMON and MONOZ only. State precmety
your compulter and moni:or whan ordering. Comes complete with
comprehensive manua

#veilable on DISC or m EFROM {8000hex) £19.55.

BASIC 4 cassette file handling systam

This new EPROM for the UK101/OHIO provides a comprehensive
file-handling system, capable of working at up o 4830 baud.

* Named Programs 10 cassetle

* Verify tape contents facility

* Reliable high speed save/losd

* Selectable auto-run of loaded BASIC program

* Crash recovery command (QOLD)

* Original SAVE/LOAD commands unalterad

* Reduces LOAD/SAVE times

* Seven new SAVE/LOAD commands

* Won-destructiva memory tast

* Initialises BASIC 5 automatically if resident

BASIC 4 is a plug-in replacament for your existingf BASIC 4 ROM
Price £11.95

SOUND! V. LA. BOARD

The TES Il VIA/SOUND kit gives you up 10 56 Input/ Qutout |

and programmable sound generation. In order to aflow you tc.a
flexibility in designing your syatem, we are offering the kit in tow
cost packs

The Base Kit consists of PCB, connector, address decoding snd
buffering, plus IC sockets,

The Sound Pack consists of AY-3-B310 sound chip, ampifier and
COMPeNEnts.

The VIA Pack consists of ViA and support.

BASE KIT £24.95. SOUND £11.95, Via £9.95,

TES Il HARDWARE RANGE

PRODUCT KIT BUILT
8K BAM BOARD £28.95 £39.95
8K EPROM BOARD 29.95 £39.95
8 Slot MOTHERBOARD + PSU £095 fR%
JI BUFFER BOARD £19.95 {2995
MINI EFROM/ROM BOARD £14.95 209
SCREEN ENHANCEMENT KIT £55.95 £69.95

SPECIAL OFFERS

TOOLKIT 2+ MINI EFROM BOARD £29.95
BASIC 5+ MINI EPROM BOARD £25.95
CODEKIT = MINI EPROM BOARD £28,95
SOUND/VIA — Base, Sourd and W14 kits £43.95

POSTAGE & PACKING

Software 80p per order, EPROMS/ DISCS BOp per order,
HARDWARE £1.50 per itern. Maximum £3.00

ALL PRICES INCLUDE V.A.T.

= Premier Publications

12Kingscote Road Addiscombe Croydon Surrey Telephone 01:656 6156
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SOFTWARE FILE

Software File gives you the opportunity to have your programs,
ideas or discoveries published. We will accept contributions for any
personal computer and will group programs for like machines
together in the file. Please double-check your listings before sending
them. Mark your letter clearly for Your Computer. We will pay £6 for

each contribution published.

Machine-code tips

W E Thomson, XS |
Aldeburgh, Suffolk. et B
TREVOR SHARPLES' article in the

August/September issue did not perhaps draw
a sufficiently sharp distinction between
working with the ZX-80 and ZX-81.

For example, in talking about putting
machine-code programs in Rem statements, he
said:

Do not list the Rem statement. Sometimes, but
not always, this will cause the ZX-80/81 1o crash.

True enough, bur the statement hides the
vast difference between the machines. One-
quarter of the character codes — those from 64
to 127 — appearing in a Rem starement listed
by the ZX-80 cause chaos. The ZX-81 is much
more placid: only 118 and 126 bother it.

They lead to corruption of the listing in
degrees of severity varying from the omission
of six characters within the REM, to a listing

that stops half-way through the Rem. There is,
however, no crash; only the listing Is
corrupted and the program can be run without
trouble.

The other example 1s the renumbering
routine. The text has:

The ZX-80/81 will then execute line 9070.

This gives the impression that the routine
can be used for either machine, whereas it can
be used only for the ZX-80. This routine
advances from line to line by looking for
character 118 — Newline — knowing that,
apart from the line number itself, 118 can
appear nowhere else in a statement.

In the ZX-81, however, 118 can also appear
in the bytes the listing does not print —
namely, those that give the text length and
those that give the binary form of numerical
constants. A ZX-81 renumbering program
must use a different approach.

My program uses the text length to skip to
the end of each line. It also detects the end of
program by looking for the address where the

display file starts, so there is no need to have a
9999 line in the program.
A possible loading program is:

1668 LET A= {addresz=z of
1=t bate of erosram?

il FOR I=A TO A+3H
1@E2  IMPUT B
18683 FREINT E.
‘1ea4  FOKE I.E
1685 HEXT I
i88e  CLS

1aa7  REAMID USE A
teas LIST

This differs from that associated with the
ZX-80 renumbering program but the dif-
ferences are not vital — just a matter of
individual preference.

The program renumbers in steps of 10, but
only one byte need be changed to alter this.
Instead of 10 — about halfway down — use
whatever you want. Or, if the routine has been
loaded, Poke A+17,n will make the change.

It may be as well to remind you that such a
renumbering program does only half the job.
The arithmetic expressions following Gotos
must be altered by editing to agree with the
new numbering scheme, with possibly other
changes.

Butes i decimal
23 124 &4 start:
I¥ @a 5}
33

3 o

st

W)
30
]

=

G iy
0 =g =
Ty
T

1 -

1, E;

I

_h

Pod B = o =0 0 b 0 e b e O L0 TR0 P e T
i B R R ¥

i
[N

231

Sumbio lic Inste

LD HL. 18582
Lo DE. &

IHC HL
LD BC.
AHD A
SEC HL.EC
RET £

ADD HL . BC
LD E. 1@
IMC DE
ILIHE ing
LICHL >, D
IMC HL
LOCHL»:E
IHC HL
LD .
IHC HL
LD B, <HL>
ADD HL ., BC
JE rnext

(o FILE>

tHLD

Comments

HL=FrosramStart ~1
Hew 1inenumkber =@
HL=zcdress of 1=t bate
I+

HL=D FILE

then

Fehure

& lse

Hew linenunkber=
Hew 1inenumber+

1a:

L irmenumber

Mew linenumber:

HL=

HL+

Text lenath

{ leaving HL zet

to last bate of linel
next line

Security numbers

A D Robinson, =
Wath on Dearne, | ]

iR t=11

South Yorkshire. Iﬂ_J
WITH THE popularity of private bank-account
and home-finance programs for the ZX-81, my
routine requires the entry of'a security number
before a program will run. Any incorrect entry
will mean the execution of MNew, and the
program will vanish.

Because the routine is written in machine
code, it is possible to break out or return to
Basic without the correct code which can be

made up of any number of digits in length.
The first line of the program is a Rem

statement into which the machine code will be
Poked. The number of Xs in it is determined
as follows: 10 for each digit of the security
code plus 21. For exampte a three-digit
security code would need 51 Xs in line 1.
Enter this short program before your main
program.

1 REM XXXXXX......etc,

2 LET A=16514

JINPUT B

4 POKE A.B

5LET A=A+1

6 GOTO 3

Now run this, and enter the following
numbers, pressing newline after each:
205,187,2,44,32,250,205,187,2,68,77,81,20,40,
247,205,189,7,126,201.

The next few numbers form the machine
code to check one digit. Entet them as
required depending on the number of digits in
your chosen security code.

205,130,64,254,44,40,3,205,0.0.

The number underlined is the one you must
alter to the code of any key you choose — at
the moment it is set for G. Finally enter 201,
and then press to halt the program. When you

feontinued on next page)
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{continued from previous pagel
List, you will see that the Rem statement now
contains the machine code, Lines 2 to 6 can
now be deleted — their job is done. Now
gnter:

2 RAND USR 16534

To make the program Run automatically

after loading, enter the following at the end of
your main program:

9995 STOP

Card Sharp

C J Davison, FAA 7 ey
Newton Abbot, Devon. "Jj‘j 9\)"‘{
MY ROUTINE, creates, stores and shuffles a
pack of cards in the normal way. The advan-
tages of this are that the shuffled array may be
called in order — ie., A$1) to A$(52) — and
vet the output is completely random. Once
you have gone through all the cards, you just
call the shuffle routine, and you are ready to
20,

Using this structure, Pontoon for instance
becomes very simple and easy to write since
the cards do not need to be picked randomly
and the whole pack can be used. The Basic
used is Xrtal 2.2. However, because of its
simplicity and size — less than 5K — it should
work on any system without any alteration.

Real-time clock
Karnal Jabbour, : mm

Salford.

HERE 15 AN efficient way of realising a
24-hour, real-time clock for the Acorn Atom
using its 6522 VIA. Once initialised, the
program occupies only 130 bytes of machine
code, Time is permanently displayed in hours,
minutes and seconds at the top right-hand
corner of the screen, The clock does not
interfere in any way with the operation of the
system. A programmable alarm facility is also
provided.

Among the facilities provided by the 6522
VIA are two programmable counter timers,
CT! and CTZ. Used in the free-running
mode, CT1 — addresses # B805,6,7 in the
Atom — creates an interrupt each time the
count is decremented to zero. Note tnat link
LK2 on the Atom must be closed for the
interrupt request of the VIA to reach the 6502
MICTOProcessor.

CT1 has 16 bits and is decremented at the
Arom clock rate of IMHz, so a programmable
delay of up to 65,536us. can be generated. In
our application, CT1 is programmed to give
an interrupt every 50ms. — line 100 in the
program listing. The recurring interrupts are
used as the time base for the clock.

The clock is incremented by one second

SOFTWARE FILE

9996 SAVE “ANYMNAME"
8997 GOTO 2
Save the whole program by typing Goto
9996, It will save as normal, but, more
importantly, when loaded back from tape it
will run immediately. This means that no-one
can gain access to the main program without
the exact code.
The program works by scanning the key-
board waiting for a key to be depressed. When

this occurs, a routine is called in the ROM
which finds the code of that key. This is then
compared with the code you have programmed.
Ifit is identical, the program jumps to the next
section to wait for another key depression; but
if it is different, the program calls the routine
in ROM which executes New.

As any ordinary key or shifted key code can
be selected, even a two-digit security code
gives more than 6,000 possible combinations.

TEM. . JHCE. GUEEN KING. "

= FEM #%% SET UP STRINGS ##%

1a DIM A$ (532

=8 C=@ : 5% ="CLUBS,.HERRTS.SFADES. DIAMONDS"
it Iif=

"ACE. . THO. . THREE FOUR.FIVE.SIR..SEVEM EIGHT MIME.

41 REM #¥% CREATE UNSHUFFLED PRCK ###
S8 FOR 3 = 1 70 4

=) FOR N =1 TO 13

76 C=C+1

=Y Fig CCo=MIDS (DS, N¥S-4, 5o+ OF, "+MID$ <S5, 247-5, 7
i MEXT N

183 HERT &

118 REM ##% SHUFFLE PACK ok

128 FOR C= 53 T0 2 STEF ~ 1

130 A=INTC1+S2#RNDCE) )

146 A$CC) = ASCAY ¢ ASCAY = AS (C-10
156 HEXT C

FULL STOP IS EQUIYALENT TO A SPRCE.

every 20th interrupt — lines 250-260. Time is
permanently stored at locations # AQ-# A8 in
ASCII format, and is copied on to the screen
at top right-hand corner locations # 8017-
# 801F at every interrupt to avoid any flicker
of the time display during computer operation
— lines 230-240.

Lines 270-360 increment seconds, minutes
and hours as applicable, and reset the clock to
zero at 2400 hours. Lines 365-400 compare the
current time with the alarm setting stored in
ASCII ar locations # AB-# AE, every minute.
The alarm can be disabled by storing zero in
location # AF.

When the pre-set alarm time is reached, a
user subroutine at L is called and executed —
in my program L=# A000 where I have a
utility EPROM. Lines 210 and 420 preserve
the registers of the 6502 so that normal
computer operation is not disturbed by the
clock routine,

The Basic part of the program assembles the
real-time routine and initialises the clock and
the alarm. Press ESC if no alarm is required.
After initialisation, only the 130 bytes of
machine code are needed for the clock
operation, and the source code can be
destroyed.

The machine-code routine is relocatable by
changing the value of P — P=# 2800 in this
listing — and can happily reside in the utility
EPROM. The alarm setting can be modified

by changing the contents of # AB-# AE, e.g.:
14 AB=# 31373330

will set the alarm to 1730 hours, Note that the
alarm is automatically disabled once reached.
It can be enabled by storing a non-zero
number in # AF,

Once the initialisation routine is run, the
Artom can be used as normal. The clock
routine spends some 30us. a1 each interrupt to
update the display. So the operation of the
computer is slowed bv about 0.1 percent only
— insignificant, and programs run at normal
speed.

The bell, CTRL-G, sounds a bit shaky as it
is interrupted some 10 times. Obviously, the
clock stops when loading or saving programs
as the COS disables interrupts. The displayed
time could always be updated by modifying
the contents of # AQ-# A7. Note that the
interrupt is enabled when the Break key is
pressed.

Finally, the clock may run slow or fast
depending on the crystal in individual Atoms,
This can be cured by changing the contents of
# B805,6,7 — or line 100 — as the 50ms. delay
is obtained by

1195)" 256 + (80} = 50000

where 195 is the contents of locations # B80S
and # B807, and 80 is the contents of # B806
for fine adjustment.

1 FEM REAL — TIME CLOCK FOR THE ATOM. EY KAMAL JABEOLR 186 F.$21

14 DIM BES; G605, & GOS.a 1968 P=H#2000; THI04=PLICL . TEIOS=PS256) L=#ABEE

2a iH. "TIME: HOURS'"H, "MINWUTES"M."SECOHDS"S ZEEC LDA EB+4

s ) THAG=H/18448, PEAL=HN1 G4 TRAZ=45ZA . THIF=32 Z1e  STH#AD: STY#AR

40 PRAI=MS1O+45; A4S 10+45; PHAS=H#20 238 LIKES

S THAG=S 1 G+H48; THAT=CH10+45, THAZ=20 24@° BEZ2 LDA#SF,X. STARHEOG17.H. DEX:BFL BEZ

E8  PHAF=@ - 258 DECHAS; DHE BEZ

168 E=#ES00; E711=04; B76=80; F77=195; B?5=155; E714=#C0 266 LDAE2E; STARAS

118 IM. "ALARM:- HOURS"H. "MIMUTES"M 270 LDME#3A: LIDYEHZS, LDAE$Z0

126  THAE=H/168+4%, 7#AD=HN10+43 228 IHCH#4AT. CPH#AT; EBHE EBEBZ: STAMAT

136 THAC=M/10+45; THRB=MZ10+43 Zo6  INCHAG; CPY#AG; EME BE3. STRAMAS

148 7HAF=1.E 03 IMC#A4; CPx#A4, EME EB4: STA#AY
flisting continued on next page)
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SOFTWARE FILE

{fisting continued from previous page)

218 [HC#AZ; CPY#AS: BHE BE4: STR#AS
328 IMCHAL: CPX#A1: EEQ EBES

38 LD<EH34; CPX#AL: EHE ER4

4@ LDRE#32; CPH#AG; BHE BR4

350 LDHE#EF; STH#AD

Jo@- BEBS STRHAL. INCHAG

265 BE4 LDA#AF; BEQ EE2

zve  LDR#A4; CHMPHAE: BME EB3

226 L DABAZ. CHMPEARC: EME EE3

20 LDA#AL: CHMPH#AD; EBHE EEZ

4a@  LDABAS: CMFHRE: EME EB2

414 CLI; LDA@A:STA#AF: JSR L
428 BB3 LDK#AZ; LDY®AA: FLA: RTI
4361

448 FLoEER.

Demon at the wheel

Richard Bassett,
Sutton Coldfield,
West Midfands.

DemoN DRIVER will run on a Sharp MZ-80K

IMZREOX;

and uses approximately 2K. The idea of the
game is to destroy as many people as possible
without hitting any of the white barriers. The
car moves across the screen and the key ‘B”
will move it upwards and “M" downwards:
“N” holds the car straight.

In a tight spot, the £ key will destroy all

barriers and people in sight. The V" key
produces a machine-gun effect which can be
used five times. After this, no firepower is
produced until reloaded. Whenever you hit a
person or barrier, a certain sound is produced.
As well as the maximum number of people
destroyed, the time is also given.

210 FrRINT"@"

228 FORERR, 282

238 FUKERR-1.0

248 1F BB=l THEM FOMERA+35.0
IF EE=2 THEM POKERA-4]. 8

GET ZZ%

IF 2Zg="y" THEH BOSUB 478
HEH BEB=1

THEH EDSIJE eaa

T!'E.N

=
n
]
i

IF Z2#="H"

IF WS}?&B THEN BB-B

IF BB=1 THEM AA=ARA-4@
342 IF BB=2 THEN AR=RA+48

F58 AReRATL
350 EFmINT{2«RHND{ =01

418 POKESIZ48+UL, 202

420 TF{PEEK{RAI=202 ) THENNUSIC AL L=L+]
438 IF (PEEK{AA=&7) THEW GOSLE 848
448 EE=EE+|+|F EE>229  THEN Lijed

458 IF EE>2BB THEW EE=@

468 GOTD 228

478 Ul=UU+i

488 IF UU>S THEH RETURH

458 FOR FF=1TD.

5P POKEARHFF. 93

ale :;‘IIJSIG BL*

+FF 2 @
m MEXT FF
48 RETURM
S52 REM EXPLOSION
=52 POKERR,
554 FOR @@=1TO3881HEXT OO

TS5 POKERA. 8
856 IF Zi=1 THEHW GOTO 4@

ﬁ q‘ﬂ-ﬁm;ﬁ%ﬁl-ﬁi Ul=Rt EE=8! RR=33 7451 WE=R

IF Z1=1 THEH 532

72 POKERA+3S, 247

574 FOR Gﬂ"]TDGEEEhEKT
g?g POKERA-38 . &2 FOKERR:
i

a7
&4 ﬂvJSID CIBIATCIBZRZCIEIAICE"

45 Z1=8

E58 PRINT"E™ tPOKESIT4E, 25: FOKES3T41. 152 PORESIF42, 21
£58 FOR A=l TOLOAE: HEXT 5%

678 POKESIT4S. 126 POKESIF46, 151 FOKESIT47, 191 FOKESITSE, 5
659 FOR =l TO LBBBIHENT MK

650 Xx=a
B8 POKES
7l@ POKES3EZ

rae F‘.W M:’lTDlE‘E‘B HEXT ¥

738 KX
748 F'RIN'F"I"
TEQ PRINT ¥OU LASTED =

TR GET ZZ¥

vo@ IF ZZF="" THEM GOTO 770

7R GOTO 208

86 GlEGi+]

18 IF GWr2 THEH MUSICTB2"iRETURN

828 MUSICUALEIALELAIBIALBIALEL®

G38 PRINTVE" sRETUSN
948 WE=LE+]

858 MUsICcUC1”

868 IF WE>2 THEM I3@
B78 RETURH

POKERFH+1, 2581 POKEAA- |, 245 POKEAR+4@ . 2571 FOKERA-48, 243
FOKERR=41. 2452 FOKEAR-33, 246 POKEAR+35, 2452 FOKEAAT4] . 249
FOR._BG=1TORH8: HEXTOR

POKERRA 1 » @1 FOKERR=1 . 81 FOKERR+48, 81 POKERR-48, 8: POKEAS-41. 8
POKERR-39, @ POREAA+4 1, B3 POKEAA+35. B

POKERR=88, 243t FOKERR+SE, 2521 POKEAR=Z, 258 FOKER®-Z, 245: FOKERA=B1 . 296
POKERA-G2Z: 2431 FOKERR~7S, 2491 FOKEAR-78.
POKERRA+4Z, 2451 PURERATE LD, 2491 POKEAR+S 1 » 2496 FOKERA 73, 2491 POKEAASTE: 246

[
+E8, B2 POREQRZ, 08 PUKERR-Z: 81 POKERR-81, 0
POKERA-82 » @i FORERR-7, §: FOKERR-7E. 0 POKERR-42, &2 POKERR-22.8
POKEAA+4Z, @ FORERR+EZ, 85 FORERA+EL, 01 FOKERR 79, Gr POKERRTE. 8

33.21; 19rPDK‘E53822| Z1tFOKES3SE3: 3 POKESIBZ24, 11 FPOKESIBZ5: 5

tTIFEPRINT:PRINT AL PEﬁTRDHED
768 FPRINTIFRINTIPRINT® FUSH RHY KEY FOR RMOTHER GARME

2de i FUKERS-43, 246 FOKEAA-1S, 245

£ PEOPLE"

Sound-box E

s
ZXS]
J Chalmers, X

East Grinstead, West Sussex,

Have you EVER wished that your ZX-381
could play tunes, give audible warnings, add
sound effects to games or just make noises?
Sound is made up of a series of clicks in rapid
succession. If the ZX-81 can produce these
clicks rapidly enough, the noise produced

CH?DHF 'M{e link
(17— v
A -——_:E = \1 —Emmiter
érn  — | —ICsocket
mno—: LTri ACIES
—l ', ; A
[‘... . = Collector
g Direction of Iracks Gk La 10
Stripboard component layout

represents a musical tone. The more clicks per
second produced, the higher the note.

To achieve a sufficiently fast speed, the
sound box can be used only when the machine
is in Fast mode. Again, for speed bur also
because of the limits of the Basic language, it is
necessary to use a machine-code routine to
produce the noise required. The note required
is selected by Poke commands.

Poke 16526 will vary the frequency of the
note and very fine tuning can be achieved.
This Poke will from now be known as the fine-

tune byte. Poke 16527 will vary the base
frequency, and will be referred w as the
coarse-tuning byte. The length of the note is
set by Poke 16519, and this will be known as
the length byte,

The circuit can be constructed on a piece of
10-by-10-hole 0.1in. stripboard. If the diagram
is followed, construction should be simple.
Only eight connections are needed to the
computer and they can either be hard-wired,
or taken to a 23-by-23-way edge connector
plugged into the expansion port at the rear.
The sound output is taken to a small 8-ohm
loudspeaker. If a greater volume is required,
the speaker can be disconnected and the
output taken to a suitable amplifier,

The chip used in the circuit is a three-to-
cight-line decoder. The three lines are the
lowest three bits of the address bus, A0, Al,
and A2. If the chip is enabled using all three
enables lines provided and these lines are
connected to Ad, IHRQ, and WR, it is pos-
sible to produce eight port-select lines for
ports 8 to 15. By trial and error it was found
that port 11 was not actually used by the ZX-
81. This port-select output can, therefore, be
used to make the speaker click every time the
port is written to by the Z-80 Our(C), C
instruction, This is where the machine code is
required.

All you have to do is to write a short routine
to call port 11, wait depending on the note
required, and then jump back to calling the
port. To make a note of certain length and
then rerurn to Basic is achieved by encasing
the routine in another loop which returns to

Basic after completing a number of cycles.

Listed here is a Basic program which
enables the machine-code routine to be entered
into the memory. Also listed here is a hex
dump. After the Basic program has been
started, you enter this hex code, two characters

C169

Circuit diagram

at a time with a press of Newline between each
pair.

When you have typed in the code a 9 error
report will appear at the bottom of the screen;
try entering Run 100, If you have done every-
thing correctly your sound-box should be
making a series of random notes,

When you have built your sound-box and
made it work, you can start writing software to
control it. Any program which is to use the
sound-box must contain a Rem statement in
the first line. This statement will contain the
machine-code routine. It is advisable, there-
fore, 1o add lines to the program. Alterna-
tively, the lines can all be deleted, with the
exception of the Rem statement.

As I mentioned, there are three controls to
produce a sound, these are coarse, fine tune,

fcontinued on page 78)
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for all

ACORN ATOM
owners

PROGRAMMER'S TOOL-BOX
A, packed 4K EPROM (fits Utility Socket) containing:

1200 BAUD CASSETTE OPERATING SYSTEM
Visible Load Routine
PLUE  “TRACED

— controllsd mscution. ine no.
cksplay
— sngh P aracution
— any siring of chars, in pregram
— I vaniatles
= BAnL wtiabies
= BUIMATO G0 rumbeing
lany SIHT, &y Sml
MENUMBER X7 By 5120, any S
CELETEX 10T = By range o bng nog

1WA chip reguised)

FLUS  Addtuns’ SARN sieemes
READ, DATA B HESTORE
EY X SC0NS RyDoad-nEUL 10 varnabe

Real Value at £24.50 IHKEY 5X — e kaybosed-npat 10 sTing
+ VAT & 25[3 P&P IF ... THEN ..ELSE’MWu

. . .. ENGAWHILE
(sae for details & cat.) CURSOR ¥~ position cursar 33 ecwired
(state Atom) BEEF X T - sund a nate — ar i
ZEAD Terces ol batk wrables

POF clozn out Bubrrouiine

WORKS VT aly MEMORY SIZEI GREATLY ENHANGES
EXETIRG ATOM FACILITIES, DETAILED CPERATING
INSTRUCTIONS SUPPUED

NASCOM MAGAZINE
“MICRO-POWER"

Series articles, club news, letters & answers. Packed full of useful
information. lssue 3 NOV, Issue 4 DEC, Back copies available.
ORDER NOW TO SECURE YOUR COFIES  Only 95p each (incl.)

5. Wensley Road, Send Sae for details and
Leeds LS7 2LX. extensive software cat,
Tel. (0532) 683186 (State NASCOM)

LATEST
RELEASES FOR

=**Special Offer***
Deduct £1/cassette when ordering 2 or more

QUALITY ATOM PROGRAMS FROM THE
LEADING INDEPENDENT SOFTWARE HOUSE

*2rCHESS [12K) AT LAST!! M/C code + mode 3 praphics. Loak ahead up to B
moves, Offansive, Normal or Defansive play. 10 sub-levels. Casting. “En Passant”
by player, Rejects ilegal moves, Take back faclity. Astion repidy with take-awar,
Set up problam garmes. only £9,95
MODE 4 VDU (3K + 8K grl Mix text with mode £ graphecs, 224 chars. incl, upper
& lower casa, Modify characiers, £8.85
MICRO BUDGET Personal Finance (12K} Raview & analyse income & expanses
ideal for budgets & cash fiow £8.95

"ASTROBIRDS (12Kl — Incredible GALAXIAN rype program, with fantaste
gound affectal Screaming mssiles, awoopang birdmen. High score display 8,95
LUNAR LANDER (12Kl superb version of arcade game incl, long & short range

scans, limited fuel supply, £B.96
INVADER FORCE {12K} 4 invader typas, mother ship, great sound, hi-scare,

& kill levels, Tedilic version. EB.95
3D ASTEROQIDS (5K +ZK gr! — steer through the roling, hurting asteraids.
Excellant real life graphics. £6.55
MARTIANS (12K + VIAI — usa vaur force flesd 10 stos therm landag. Beware th
smposters, Meeds quick reactions, £7.85
ALIEN MAZE (5K = 2 grl — escape the 30 labyrinth before the Alien wracks you
dawi, 5,95

HI-STATS (12K +fl.ptl — statistical analysis & graphical rap. of file of input
walups. Many options,
DEMON DUNGEDON (EKI — find the reasure, the way aut B sscape the

dermong 05,95

DAMBUSTERS (3K + 2K grl — realistic bombing raids, bouncing bombs, ack-ack

ele. £4.95

SUPER RACE-TRACK 12Kl — draw wour own race-rack & race against tha

clack, stearing & accelerator Contcis. £4.95

EDIT (BK) £6.95 COMDENSE |4} £6.85 MAZE-BALL (12K| £4.55

SPACE STORM |£K| £4,95 REWERS| I9K + 2K grl £5,95

Extra MEMORY 2 = 2114 Low powai chips EZ.TH
WRITTEN ANY PROGRAMS! — WE PAY 20%

ROYALTIES!

VA
LSemzl Sae for catalogue, EEEE— Tel (0532) 683186

PROGRAM POWER
Te\.afsAeTa:tdégéﬂ order P&P 5 Wensley Road,
: Leeds LS7 2LX.

J

=Y Qomputers for Bl

[ BARCLAYCARD |

72 North Street, Romford, Essex Tel: Romford 60725

For the best in Personal Microcomputing...

Acorn Atomkit 2K RAM + BK ROM |
Acorn Atomassembled.

THE LARGEST ATOMS ON EARTH!

* Al include BK Video RAM, 12K ROM + P.S.U.

ATOM RAM EXPANSION BOARDS

Available separately

Kit Assembled
16K £46.00 £57.50
32K £60.00 £71.50
BAK £92.00 £103.50
128K £150.00 £161.00

All Acornsoft cassettes £11.50

Games Packs 1-8. Utility Pack 1. Soft VDU. Data Base.
Peeko-Computer. Maths Pack 1 and 2.

Acornsoft Word Pack ROM £29.890

All prices include VAT. Add £2.00 p&p per order,

Atari 400 16K
Atari 800 16K

All Atari accessories available.
DYNACOMPINC. Cass. Disc
Alpha Fighter £14.95 £18.95

* ATARI
Back Gammon 2.0 F14.95 F18.958
SOFTWARE = |- sumcis

16K £11.85 £15.95
ADVENTURE INT. Crystals F9.95 £13.85
Deflection (BK] ..., Flight Simulatar £17.95 £21.95
Galactic Trader (32K Form Letter Systam — £21.95
Ghaost Town jadv 9} ,............ Games Pack 1, £10.,95 £14.95
Missian Impossibte (adw 3) . E16.50 Games Pack 2. £10.85 £14.95
Mountain Shoot (16K) ..., .£12.50 Giant Slalem [16K) £14.895 1895

Intruder Alert {16K) £16,95 £20,95
Pirate Adventiure {adv 2} ... £16.50 Mail List 2.2 — £34.95
Pyramid of Doom (adv @} ... £16.50 Management

Savage Island {adv 10} ... E16.60 Simulator £15.95 £23.95
Strange Odyssey [adv 100..... £16.50 Manarch (16K) £11.85 £15.95
Sunday Golf (16K .. Maoon Probe (1688)  £10.95 £14.95

Mystery Funhouse (adv 7] ... E16.50

The Count [adv 5] ................ Mominoes Jigsaw
‘oodoo Castle (adv 4., £186, Piizele £16.95 £20.95
Personal Finance
Systam — £34.95
DATASOFT SOFTWARE Disc Paker Pary £17.95 £21.95
([ forl = R L A ] £9.95 Stwartreck 3.2 £11.85 [£15.85
Maze Encounter £9.98 Smd Poker (16K F11.95 £16.95
Might Flyer.... Teachers Pet £11.95 £15.95
Pornopoky Waldez £15..95 £19.95

§ Draaler prigquires welcome,
" ALL ATARI SOFTWARE 248 UNLESS STATED
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fcontinued from page 73}
and length. For normal musical sounds it is
advised to leave coarse tune set at 2. Poking
fine tune with 0 will produce the highest note
available, and with 255 will produce the
lowest note. Poking length with 0 will deliver
the longest note available and 255 will deliver
the shortest note.

When the various controls have been set, the
following line will actually make the noise:

LET SOUND=USR16514

To test the controls, use the same program
as before and type Run 200. You will be
invited to type in a number between 0 and 255
corresponding to the length of note required,
and then invited to enter another correspond-
ing to the frequency of the note required. It
will then play the note.

Maths teaching
M N Scarlett, =) J

Maidenhead, Berkshire.

THE IDEA FOR this program originated from
the Mathemartics program in the Sinclair
software catalogue, but it is a considerable
improvement — particularly in the way the
program seems friendly to the user. The user
begins by entering his name which appears
during the program run and the computer
acknowledges by printing “Hello, I am the
ZX-81" on the screen.

The function required, +—=/, is entered
directly, rather than via a numeric code and
then the user is asked by name for the level of
difficulty he requires. Levels 1, 2 and 3 are
offered on the screen but any numeric value

SOFTWARE FILE

HEH DUMF

OE OB 2E @8 1& 88 14 BR CE
ED 49 21 FF @2 BC CA 22 48
2B 03 8F 48 =

ERZIC FROGRAM

1 REMHEE SR M b s

& LETH=&

1g INFUTHE

268 PRINTAE:

FE IFAF="3" THEHGOTOZE
LETE=1c#CODERS+CODERF (20 —47E

40
58 POEELI&ES14+H B

=l

s

i

et

136
11&
1za
1za
i4a
288
218
228
238
Z4a
258
2ea
27a
288

LETH=r+1
GOTO1E
FRINT" TOP"
=TOF

FR=T
FORE1&2S15, INT CRHND$255 >
FOKE1ES2E , INT CRHDEZ S5
LETSOUNHD=USR16514
GOTO11e

FRST

PRIHTY"LEHGTH?"

IHFUTL

POKELISS13 L
FPRIMT"MOTE?"

IMFLITL

POKELIESEE L
LETSOUHD=USR1ICS14
FOTOZ216

can be inputted. 1, 2 and 3 produce sums
capable of solution by mental arithmetic.

Lines 130 and 140 derive the two variables
used in the question, “C” is related to D" so
that a negartive result cannot be produced and
in division the answer will always be a whole
number. Line 150 assembles the sum into a
string which is printed on the screen together
with “="", This string consists of the variable
“D" with the operator entered earlier, and the
variable *“C".

If the answer entered in response to printing
the sum on the screen is correct, the score
variable ““S” is incremented and the user is
told by name that his answer is correct and the
score out of the number of sums attempted so
far is printed. After a delay, the screen clears
and a new sum is presented.

If the answer is wrong, “Wrong" appears on

the screen and the sum is reprinted with the
correct answer, For extra impact, “Wrong”
can be programmed in reverse characters.

After 10 sums have been attempted, the user
is told “Well done”, and his score out of 10 is
printed. This display remains on the screen
for several seconds after which the program
restarts automarically.

The Pause function has not been used
within the main bedy of the program where
delays were required since it tends to cause
disturbances to the display. Instead, the single-
line X =RND**RND**RND
is used. A For-Next loop could have been
used, but it would have required two lines for
each delay. The program will run on a 1K
ZX-8]1 and should provide a good deal of
educational entertainment for the younger
members of the family.

S REM "sums" 186 PRIHT Bf,"=",
18 FRINT "WHAT IS ¥YOU HAME?" 178 INFUT D

28 INPUT M% 188 FRINT D

38 PRINT "HELLO "iN&;".".,"I AM THE Zxs1" 196 IF ABS (WAL Bf -D)>8.61
48 LET X=RMI##RND##RND 288 LET S=5+1

68 CLS 285 PRINT ..

78 PRINT "DD YOU WAWT + - # OR /S 2" 268 IF H=18

20 INFUT A% 218

98 PRIMT "HOW DIFFICULT. “iN$:"."."1.2 OR 37" Z26 GOTO 246

1aa INFUT B 238 PRINT ..

185 LET 5=8 248 LET K=RHD##RND

118 FOR'H=1 TO 18 =68 HERT N

1z2a CLS 298 FRINT

138 LET C=1+INTC(S#kEB%RND> 288 FAUSE 260

148 LET D=CHINT(S##B#RND) 318 CLS

156 LET B#=STR¥% DI +A%+STR¥ C 326 RUN

"CORRECT ., " iH$i", "
THEH GOTO 286
PRINT 5:" OUT OF ";M.;" S0 FAR."

"WROMNG" . B#:

"WELL DOHE." ..

THEMW GOTO 238

i WAL EB¥

"SCORE":S:" OUT OF 1@~

Zero dropper

G Stephen,

Aberdeen. G}ﬁ@ﬂj ]

THE FLOATING-point ROM in the Acorn
Atom is very untidy when it comes to printing
floating-point numbers on the VDU. The
display takes the form 3.70000000 for the
number 3.7 and the form 6.28000000E-12 for
the number 6.28x 10" It would be much
neater and more easily read if all the trailing
zeros of the mantissa were dropped, and that is
the job of this short subroutine.

The floating-point number to be printed is
held in the variable ZN and the subroutine is
called. The first line after the Rems — line
10010 — converts the number ZN to a string
and stores it in the free RAM space starting at
location 540 decimal.

If we assume that the number held in ZN is

6.28000000E—12, the string format will be:
Bg() =28000000E—1213
250 ob4

There are two specific string areas used for
this conversion; the main area is 540-554
decimal which holds the mantissa, and the
secondary area 560-564 decimal holds the
exponent.

Line 10010 also sets the secondary string to
the null string by storing 13 ar 560. The
carriage return character 13 also signifies the
end of a string. If there is an exponent, line
10030 is activated and proceeds to separate the
mantissa from the exponent by moving the
five bytes of data from 550-554 to 560-564.
Then it stores 13 in 550 and so terminates the
mantissa string.

6=28000000E—-1213

! !
560 —E — 1213
6=2800000013¢550

We now have two strings $540 and $560 —
$540=6.28000000 and $560=E—12 — so we
can proceed to remove those zeros in $540,
Line 10050 does this by substituting the string
terminator 13 for every zero until a non-zero
value is detected.

Line 10060 then removes the decimal point
if appropriate and the next line prints the two
strings before returning to the main program.
The value in ZN remains unchanged and can
be used in further computations. This routine
can be saved on tape and appended on to any
program requiring a numerical printout. Here
is a table of ASCII characters and their
decimal values used:

ASCI Decimal
carriage return 13
= 46
0 48
E 89

{continued on page 77)
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MEMOTECH
481 memory
exfension for

MEMOTECH
memon extension
board

The MEMOTECH memory extension board will allow
the ZX81 to run 48K BASIC programs which may
include up to 16K of assembly code.

The unit contains a genuine 48K of user transparent
RAM, and accepts such BASIC commands as:

10 DIM A(9000).

A range of IO Port boards and A/D, D/A convertors is
available. The unit is compatible with the ZX Printer,
and RS232 interface will be available soon.

The MEMOTECH memory has a fully buffered control-
data-address bus with PCB 40 way header plug.

The ZX81 sits on a custom built case which contains
the MEMOTECH memory and a power supply which
not only powers the MEMOTECH memory, but also the
ZX81.

All Leads are provided. The MEMOTECH memory
extension board costs: £109.00 + VAT in kit form,
£129.00 + VAT assembled. 15% Educational user dis-
counts are available.

Please make cheques payat;Ia to:

MEMOTECH

(Sales Dept.) 103, Walton Street, Oxford. 0X2 6EB.




SOFTWARE FIlLE

feontinued from page 75)

;IQP9@ REN ROUTINE TO RENOVE TRAILING ZERQT™S FROW A FLOATING-
>1GFES REN POINT NUMBER(IN). USES FREE RAW SPACE 548-5464(DEC}
S1GA1F STR IN 548 : 756013

»IHP2@ IF PS580269 THEN BOTO 18848

riaa4d I=549

AI@5¢ DO PI=FF  I=I-7 ; UNTIL PI<>48
rIGOEF IF 7?l=d4é THEN ?1213
10978 PRINT £548_ 8568

»18088& RETHEN

>FIQEIR FOR T=558 TO 554 ; I?1@=71  NEXT I ; 2558=13

*REARDY

Never a crossword

fain Hancock,
[ =g

Fotters Bar,
Hertfardshire.

THIs PROGRAM, written for a ZX-81 — or a
ZX-80 with the 8K Basic ROM — will print
on the screen 20 anagrams of a word input by

the user. The main section of the program,
lines 130-180, removes a letter from the word,
displays it and updates the original string.

It then repeats this until there are no more

letters and returns to the beginning. The
maximum length of a word on an unexpanded
ZX-81 is about 10 letters, so a RAM pack
would be useful.

Half life

Raymond Nugent, [ NG 1
Aberdeen. ﬂ

HALF LIFE may be of interest to science
teachers. It was developed using the ZX-81
with 16K RAM. The program simulates the
radidactive decay of a sample of 196 radio-
active atoms which decay exponentially with
respect to time.

The display shows the 196 atoms decaying
randomly within a square and there is a
continuous taily of the numbers of atoms
which remain undecayed and those which
have decayed as time passes. The display also
gives an activity/time graph and the half life on
two separate occasions.

S FEM #ANAGRAMS BY I.HAMCOCK#*
18 RANTH

26 FRINT AT &. 11: "AMAGRAMS"
38 SCROLL

48 FRIMT"FHRASE®"

56 IMPUT B

s@d  CLS

78 FRINT TRE 18: "FHREASE-".B#
g8 FRINT

8  FOR D=1 TO 28

1@e  LET A¥=BE¥

LET A=LEH A#

FOR E=1 TO A

LET C=INT CRND#AX+1
FRIMT AF (Cx;

LET D#=AF 1 TO C-13
LET E#=A#cC+l TO»
LET A$=D$+ESF

LET A=A-1

HEXT E

PRINT

HEXT It

END

116
126
138
148
156
166
17@
128
196
26
218
22m

Line 10 Sets up Dim space for 196 atoms.
Variables X and Y give the number of decayed
and undecayed atoms respectively. The
variable E stands for the total number of
attempts which the computer makes at finding
an undecayed atom — this is eguivalent to
total time. “V" is used to give the correct
number of “—" in subroutine 400.

“I'" and “J"" are selected randomly — if
A$(LJ) is null then the display shows a pixel
unplotted simulating the decay of that
particular atom. A$(1,]) is then made equal to
one and the tally altered. If AS(L]) is not null,
there is no change except in the time tally. A
pixel showing the number of undecayed atoms
is plotred every 14 attempts.

S REM "HALF LIFE" 222 FPRINT AT 4.&;" DECAYED:"iAT 6.8 “UNDECAYED"
16 DIM A$C14, 140 225 FPRINT AT 2@.28;"TIME"

15 LETE =0 228 PRINT AT B.8:"ACTIYITY"

8 LET ¥ = 138 238 FOR R =1TO 14

28 LET & =@ 232 FRINT AT @, 22 + R/L.6; 'R AT B,22+R/1.6.'8H"
48 LET ¥ = B 234 PRINT AT R/2,23:'RR" ; AT R/Z.31; 'HR

S8 GOSUE 136 248 FOR H=1T0 14

S5 FORH =170 14 258 PLOT 47+R,27+H

68 LETE =E + 1 255 HEXT H

£5  LET I = (INTCRMD#1d3+1) 268 HEXT F

7 LET J = {INTCRMD#143+1) 265 SLOW

g8 IF A$CI.J»=" " THEN GOSUB S0@ 268 PAUSE 1@a

98  PRINT AT 4,13:%;AT 6,19:%; " " 278 RETURM -

91  PRINT AT 8.28: E 488 FOR W= 1 TO (W/2)-1

az  IF ¥ = 23 THEN GOSUE 460 410 IF ¥ = 93 THEN PRINT AT 12.W:"=";AT 28, (¥ 2)-1;E
% IF ¥ = 43 THEN GOSUE 46@ 428 NEAT W

35 IF M = 14 THEN PLOT ¥+1.<INTCY/620+41 436 RETURM

lag  MEKT H SoG  UMPLOT [+47, J+27

181 LET ¥ = ¥ ¢ 518 PLOT I+47,J+27

118 GOTO S5 520 UNFLOT I+47, J+27

136 FAST 5 S3@  LET k=i + 1

208 FOR E = @ TO &3 S4@  LET Y=Y -1

216 FLOT E.@ 556 LET A$CILJ» = "1

215 PLOT @, 8, 67#E 566 RETURH

226 HEXT B

Palindromes

Tim Goldingham, F7 Nl
Maidenhead, Berkshire. zf j)
SEX AT NOON TAXES. Apart from its biological
significance, this observation by John Julius
Norwich is interesting because it is a
palindrome — that is, it reads the same
backwards as forwards.

Palindromes have always fascinated literary
men. In a Charles Osbourne's recent

biography of W H Auden, T%e Life of a Poet,
the following is quoted:
T Eliot, top bard, notes putrid tang emanating, is
sad, I'd assign it & name: gnat dirt upset on drab
pot toilet.

This has 85 letters; but according to the
Guinness Book of Records the longest
palindrome, devised by Jeff Grant of New
Zealand, has 11,125 words.

You may not be able to match that record,
but you can have some fun with this ZX-81
program, which displays text both fowards

and backwards on the screen as you type, thus:
S5
SEES
SEX XES
SEX AAXES
SEX AT TAXES
SEX AT NN TAXES
SEX AT NOON TAXES
Because the program uses Inkey$, the space
key would be interpreted as Break, so the
adjacent key is used for spacing: a full stop

fcontinued on next pagel
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feontinued from previous page)
gives a space on the left, and a comma on the

SOFTWARE FILE

¥ou to try and create more new palindromes.
As an extra refinement, if the palindrome

example, a single * will remove the duplicate.
The Rubout key can be used in the normal

right: **, shifted H, clears the screen ready for | pivots about a single letter as in the Auden | way.
1 REM PALIMDROME GEMERATOR laa tg gfﬂ*ﬂﬂ LEN A%-12
= 2 b

2 COPYRIGHT T P GOLDIHGHAM 1921 iég GOTO 19§$‘- 10 LEH B¢

1@ CLs 128 IF C$L"." AND C#C"," THEM GOTO 17&
28 LET H#="" 148 IF C#$="." THEW LET FF$=FI$+"¢3”
28 LET Ef="" 158 IF C#="," THEN LET E3="A"+E%
4d PAUSE 48080 166 GOTO 150
58 POKE 1e6437,255 178 LET A$=A$+CF
&8 LET C#=IHEEY 128 LET BF=CH+EF
78 IF CF="##%" THEHW RLH 198 PRINT AT i@.@;" 32 swkaces L
2@ IF CE="#" THEN GOTO 11& =88 PRINT AT 18.8;A%; B¢
S8 IF C¥{>CHE# 119 THEH GOTO 138 218 GOTO 448

Paying a mortgage

K Ward,
Nottingham. : @@L?

My wiFE and [ had decided to move house,
but we did not know how much this would
COSt in new mortgage repayments or how
much we could loan from a building society.
After enquiries, we found as a general rule that
a first-time buyer could usually loan between
two and two-and-a-half times his annual salary,

you could loan only two to two-and-a-quarter
times your annual salary, if loaned over about
20 years.

The next problem was to calculate what the
monthly payments would be before and after
tax relief. All this is done by our program
which is written in Basic and on a 16K Pet
2001 series with the large keyboard. The
whole program consumes 1,835 bytes of
memory bur there are many Rem statements.
Also the line statements are kept short to make
it easier to understand.

statement in reverse characters. The reverse
character “'5" homes the cursor, The Tab ()
starts printing after the number of spaces
indicated in the brackets — a maximum of 255
is allowed on the Pet.

INT{PNx100 + .5)/100

rounds up to the nearest two decimal places.
Line 200. A change in the For-Next loop in
line 200 will alter the number of years
displayed on the sereen: 12 are shown on the
Pet. Any more and information will scroll off

and if you are on your second or third house The reverse character “R” prints the | the top of the screen.

5 REM-"TT'=CURSER LP 120 FH=1-1+110 7M1

18 R’r.l'?—"H.RHl‘i?) LCLEAR SCRH. +CLRSER HOME 123 FRINTCHREC147)

13 REN-T=TAX=T2=TAX AS DECIMAL 128 PH=F~PM REM=MOHTHLY ERYHENTS

28 REM=I=INTEREST-T1=MOMTHLY IHTEREST 125 PRIMTUSR LOAN OFF FUVOVER HUERES"

25 REM-H=N0.0OF YERRE--H1= HO,OF MOMTHS 148 FRINTVTHE PONTHLY FRYMENTS ARE"TAEC 380~ 3" INT (PH 186+, 527130

20 FEM-PH=MONTHLY FARYNEMTS

35 REN-y=SALARY 158 2a=@

48 FRINTCHRE(147 2 IS5 FRINT*BEMEITH TAX RELIEF HOMTHLY PAYMENTS ARE 4

45 PRINTTAE(IE) ' fHORTGAGE FROGRAN" FRINT 166 FORJ=1T0H

T2 INFUT"MHAT IS YOUR FMMUAL SALARY " X FRINT 165 TZ2«PW( [71800 “REM INTEREST

T3 INPUT" RRE YOU A FIRST TIME ELWER IF S50 AMSWER'Y 08 M ":A$ FREINT "'8 T3=]24T2 REM TAX RELIEF

35 IFAS"H'THENTS 178 S=73r5R° S=INT(S#100+, 52,000 REM TRY REL.

§3 ERINT/AS A FIRST TIME BUVER VDU ARE USUALY  ALOD 2.5 TINES YOUR " 183 SA=5 REN TOT SAYINGS

T8 PRINTTAECSL 2" TRNMUAL SALAR IHICH tglEil, .--k- PEINT ' GOTOES '35 FE=FrH-(CFYs . [AB8TI0. 12 FEN PAYMEMTS AFTER TR FEL.

73 PRINT"AS YOU ARE HOT A FIRS 'I' "1ME BUY ';R "ﬂu ARE |_|-.|_||-||_t,- CHLY ALOUD S=TMT(PSH1 00+, 55108

30 PEINTTAE(E2)"T1 2,25 TIMES YOUR  AMHURL SALAEY HHICH IS ““de~2. 250 FRINT :'3: W= (PH¥LZXREN LOAN AFTER ANM., FAYHENT

25 THPUT "NHAT IS THE SIZE OF THE LORH ".FY FRINT 20@ TFJCLITHEWFRIMT "d@vEAR™J. " RYFS, "LORH LEFT"IHT (FYe 108, 5 180

2@ THPUT"WHART 15 STANDARD RATE OF TAX " T FRIMT 285 HEXT J

25 TMPUT"WHAT IS THE MORTOAGE IHT. RATE": [:PRINT 218 FRINT PRINT"THE TOTAL AMOUNT FAID OYER"TREC4SIHYEARS 15°

1868 [HFUT HOW ”ﬁ'll!" YEARS [5 THE LOAIN FOR".H FRINT 21T PRINTTAEC 38 @ THT C(HI#PH % 188+, T, 100

185 T2= T/188:REM TAX AS DECIMAL 228 PRIMT® 1 ASSUMING A TR FELIEF OF"T*X THE AhQUNT FRID ES™

110 [1sd 1 100012 H1=hk12-REM [ESMONTHLY IHTRS TECIMAL-HI=HC.IF MONTHS FOR LOSH 225 PH=PHN =

103 P=FV&Il -REM IMTEREST OH LOAH 238 DF‘I‘ITTHPQ3B) "HMTINTOPH¥LO0G+, 50 7180 END
Transposing music

3 REM "TRAHSFOSITION"
F e
J F Vincent, =0 1a DIt A% 12 )
Reading, Berkshire. f[”j LET A% = 'E:'EBEMFE . o
3 LET T = #% (the number of semitones of transeosition)

THIS PROGRAM was developed to transpose || 45 IHFUT Ef
music from one key to another. The string A$ | | g FOR H = { TO LEH Ef
contains the 12 notes of the chromatic scale — | [ gG LET F = CODE E$CH)
the flattened notes are represented by inverse | | 7B IF F>45 THEW GOTO =86
characters. (=t LET P = P - 3P %2

The rest of the program converts the notes | | 96 IFFP=60RFP=30RF =18 THEHLETF =F - 1
input in string BS to integers or near-integers, 168 IF P> 18 THEW LET P =F - 2
then adds T, which is the number of semi- 11a LETF=F + T
rones through which you want to transpose the 1§9 IF F212 THEN LET F = P - 12
music, and reads the appropriate note from 13@ PR\IHT AECFD;
AS. 14@ MEXT H

Obviously, if you want to transpose down %Eg EE:;HT
you either use (12-T) or change the plus sign =06 LETF=FP - 165
in line 110 to a minus symbal. The pr 5 Lo s =

1A (CPIOBTAM || 216 IF P>= 2 THEN LET P = P + P/2
has been simplified in line 310 which will not bt GOTO 116
return an integer — as you can see if you put
line 130 to program. For instance, put T'=5, enter B3 as music — albeit music of a rather modern
PRINT P; As(P} “CDEFGABCDEFGAB” nature. — if T is replaced by a random

Yet the number is treated as the next highest
integer this saves some space. Some
interesting patterns can be generated by this
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then enter the result which the program prints
out. Do this until your first BS is repeated.

The program can also be used to compose

function. For example, delete line 30 and
change 110 to
LET P=FP+INT (RND*10)



SOFTWARE FILE

FOR ==8 TO 3
FRIHNT AT 11l.8:K
FRINT AT s:11:ix

Bomb disposal
Roger Brooks,
Binton Green,
Warwickshire.

2=

THE ARTICLE on pames applications for the FOR ¥=@a TO 3
ZX-80/81 in the August/September issue by FRINT BT H.¥s".."
Tim Hartnell prompted me to write this MEXT %

program which only just fits into 1K. The HEWT

program maps the top lefi-hand corner of the
screen with a 10-by-10 matrix. In it lies a point
which corresponds to the location of a bomb.

LET A=IMT{EMHD#®3
LET B=INTC(RND#¥3)

ot P e o A0 0 =d Oy 0 e 0

By entering various points in the normal co- 1 LET G=46
ordinate fashion, values are printed whichgive | | {1 PRINT AT 13,@8;"DETOMATION IM ";G:" CYCLES"
anDiI;d.:lcaiiim o i.‘.l‘hf:rf: it is.E:l - i i LET G=0G-1
viously, a large number of values wi - P omETE e
lead to ea:y location and so the score is iq %EF’E};GCTHEH GOTO 22
weighted accordingly and printed after the i
bomb has been diffused. 12 INFUT D

Those with 16K RAM packs can modify | [ 16 IF C=A AND D=F THEMW GOTO 13 :
this progeam (o lactudle mars elsbarate Frint | | 17 PRINT AT D.C:CINT CCRESCD-BI+RBS(C-A))/2)
i s k| 1 oo 4
One tip 1 find useful when programming is | | 15 FRINT AT 17.@&: "STOF DETOMATION-FRESS D"
the use of keywords in print statements. They 28 IF IMEEY#$="DI" THEN GOTO 25
save the valuable memory space in the ZX-81, 21 GOTO 26
The words above the keys can be entered by 22 CLES
the K cursor mode then editing, placing words - i i
if necessary in front. Those words in red can %3 ERI MT "BOON
be entered by simply pressing shift, and it is %4 STOF
this which must be used in line 19 — the word 25 PRINT "BOME SAFE - SCORE=";G¥%z
stop. In the list inverse characters are FREARLY

underlined.,

Screen artist

sutton Conatre. [ oy || [LEEE LET # = C - A
West Midlands. T {181 LET Y =0 - E
PAGE 121 of the ZX-81 manual lists a program ERIE = HEZ 4
which draws a line from pixel (A,B) to pixel j’ H‘:%_J LET H s IHB-" :>'
(C.D) but its 25 lines take nearly 1K of | (16038 IF ABS Y > M THEM LET M = HEZ Y
um;;g:i ds:dL:n xfc}llnitliltes-use as a subroutine for 15 4Ej F GE H =8 T0O {.1‘ -1
My eight-line program does not only the | | ] F15E F'LL[T H+HMH¥ = M, E+H¥Y 7 HM
same job, but leaves the initial values A, B, C 1 Bﬁ@ HE::".T H

and D unaltered and uses only four new
variables. As this listing is intended as a
subroutine you will first need to Input (A,B)
and (C,D).

The program works on the principle that the

1878 RFETURH

distance between the “x" co-ordinates, X, and
the “y’ co-ordinates, Y, can be covered in M
steps where M is the greater of the absolute

values of X and Y. The distance to be travelled
in each step is, therefore, 2X/M and Y/M
respectively.

The appearance of very steep or very
shallow lines can be improved by adding Step
2 to line 1040 and plotting every other point.

Ark Royal

YOU ARE CHALLENGED to land an aeroplane

on the aircraft carrier, Ark Royal There is an |

obstruction at the start of the flight deck which

Once mastered, the game can be made much
harder by changing line 300. You now have to
judge your height above the flight deck. If it is
not correct, you will require to increase
altitude to correct your descent rate. The
program runs in 1K,

b Ewan, you must not hit with the wheel of your
Haddington, 2}'2.:86] aircraft — landing too hard on the flight deck
East Lothian. also spells disaster.

1 LETS=4 218

i LET PY = INT (BHD * 15} + 1 20

W FORQ=1T0 20 e

& FOR A = § TO 2B STEF 2 VARE SIECTANERE.

G Ltis 328 HEXT 4

3¢ HEXT Q
1@ PRINT AT 18, § + 43 "1y 4T 19, §; "l [ ] “ 1@ sTOP
[ ] b WE": AT 28, d; " ——— T

126 PRINT AT 20, 5; "M pmy o pom oy e pem e 'J:?: :i;? A Recld

136 LET S =35 + 1 &3¢  PRINT aT @, 1;

14@  IF § = 27 THEN LET § = @ 43¢  STOP

150 PRINT AT BY, 4&:; "Ml b i bd*"; AT PY + 1, & + 2; "O"

2P0 IF PY + 1 = 19 AND A + 3 = 5 THEN GOTC 420 ElL

"7" THEN LET PY = PY - 1

FOR A MORE ADVANCED CAME CHANGE LINE 184 45 FOLLOWS:—
IF INKEY# = "6" THEN LET PY = PY + 2 .

IF PY = 1B AND A = § THEN GOTO 400 I
LF PY > = 19 THEM GOTO 424
IF IMKEY$ = "p" THEN LET PY = PY + 1

"LANDED", §; " ATTEMPTS"

"CRASHED™
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PUT YOUR
MICRO
e Wi,
== \WORK!

YOUR
MACHINE

L
M e

1 PET MTERFACE @
HE MDA (INTERFACES:

Y
CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have you ever wanted your MICRO to control a machine for you, or

manage your house? If so, the MDR 'MICROCOMPUTER CONTROL

INTERFACE' will give you isolated channels of QUTPUT (84 @ 250
wvolts) and switch sensing INFUTS.

Available now for connection to PET USER, PORT, R5232 and
IEEE488, allowing expansion up to maore than 900 channels.
Supplied complete with connecting cables, full data and guaraniee
from £12.54 per channal. Complete preprogrammed systems or
individual companents avalable. Write or phone for details,

M D R (INTERFACES) LTD.
Little Bridge House, Dane Hill,
Nr. Haywards Heath, Sussex RH17 7JD.
Telephone: 0825-790294.

Bridge SofFtware
Guality SofFtwarea

FoH THE

ZaZZ?Z X x BEOER 200
X

23858
2753323 o g Pagsss® Paoe”
AND
zzzzza rﬁ iix nggﬂ 11
7%2231’. E&BB 1111}
“¥ have bought numerous other iterms of software . | . Yours are

exceflent . . . They LOAD well, have perfect instructions . .
the most user-friandly | have ever met. " (P.R. Notts)

“. .. very pleased to find the program foad first time and play &
creditable version of Invaders . . . Please supply
MULTIGRAPHICS. ™ (M.Z. Cumbrial

“Enjoving ‘GAMES’ very much — ‘Letter Square’ is quite
addictive. " (E.W. Manchester)

“Many thanks for the Stavstics programme, | am well pleased
wath it " (A M. Herrs)

ZXB0 software now half price — send s.a.e. for details.
SAMPLE PRICES for ZX%81 software:

1K GRAPHICS (Kaleidoscope, Large Print, Medium Print, Draw a
Picture). Manual only [contains accurate listings, notes,
information and ideas).. £3.00
Package of cassette and manua E.
1K GAMES (Duck Shoot, Moonrandar Hangman Crossword
Letter Square). Cassette and instructions. ............ -.£3.00
16K GALAXY INVADERS in machine code. Cassette and
instructions..

f’ ?‘EK RAM ,c:-ack needed}
16K MULTIGRAPHICS — create drawings, advertising displays,
etc, on screen. Displays can be saved on tape, printed on your ZX
printer. Cassette and instructions.. ciE b e, £3.50
1l( STATISTICS — cassette and instructions. .. £3.

(16K RAM pack needed]
* Mail order onfy * Send s.a.e for details

BRIDGE SOFTWARE (Y)
36 FERNWOOD, MARPLE BRIDGE
STOCKPORT, CHESHIRE SK6 5BE

A.CE — A program ling editor with macio facilibes. £19.85 Ad8K
Alian Rain {Galaxian) — Colour = hieres warsion of put gama £13.95 M4BK
Ahan Typhoon — & much maore ditficult version of Alien Rain £13.85 Ma8K
Akalabath — An advancod lantasy role playing game, E22.85 MSBK
Appla Doc — Cross rafarence ity + Vanable replacement, £22.55 A4BK
Apple Panic — Chasa litle apples up and down Bdders, £16.95 MA4BK
ApplaWorld — Allows you to produce 3-0 aremated graphics. E36.95 M4BK
Ascli Express 1l — A complete intelligent ferminal package. £42.05 A4BK
Agtaran — The ultimale Asteroios replica game. £19.95 M4BK
Autebann — Road race game with sound and hi-res graphics. £14.95 M4BK
Baneath Apple DOS — dehinitive guide 1o the Apple BOS, £11.95 Book
Both Barrels — 2 hisres aclion gamas on ona disk, £12.65 AdBK
Cartals and Cufihroats — Busingss simulanon ior 110 6 players. £23.95 A4BK
Computar Air Combal — Sirmutabion of World War Il air batiias. £35.95 AdEK
CPS Multifunclion Card — Serial, Parallal and Clock on one card. £183.95 Card

Cranston Manor — A new hi-res advantude like Wizard & 1he Princess, £19.95 MABK

Cross-Ret — Cross referance Applesolt programmers ulility. £14.95 A32K
Cyber Strike — 3-00 hi-rgs action advaniure in space £19.95 M4BK
D/DATABASE — Ulra-last, user figndly database wsing DDA, £39.95 A4BK
DDA FILES CONTROLLER — Sort, copy & resiructure DOA fites, £39.95 A4BK
DOA PROGRAMMERS UTILITIES — Direct sk Accass for

DEOOr A mes. £190.85 AdBK
Daman Darby (Hypar Head-On) — 4 skill level hi-res car race game.  £13.86 M32K
EXPEDITER Il — THE AFPLESOFT COMPILER AT A LOW,

LW PRICE £56.95 A48K
Fracas — Graphics adveniure for up 1o B playors £14.95 M3IZK
Galaxy Wars — Colour graphics + Spund effects < Hi-Fas £13.95 MI2K
Galactic Anack — A hi-res Star Trak ype game £10.95 MasK
Gamma Gobling — Yel ancther supert hi-rés schion game £16.95 M48K
Gobbler — Eat up ithe dots but walch out for tha Gobblers. £13.95 MABK
Gocgan — Another Superh pub game lor your Apple. £21.95 M4BK

th r Graphics — Hi-ras FICIurH drawing utilily E23.85 M4BK
Hi-Res Cribbage — The lile describes it. Even hear the pags move,  £14.95 M4BK
Hi-Ras Soocer — Englsh foctball for 1 or 2 playars i hi-res £16.95 M4BK
Jawhreaker — Hi-res machine-code action games. L1695 MK
KRAM — Fast and powertul Koyed Random Access Method C£58.95 MIZK

Linkar — A linking loader/ediicr for assombly software development  £28.95 MI2K
LISA — Tha assembly language development system for nrasalmala C45.05 MasK

List Mastar — An gxcellon] companion product to Apple: £22.95 A4BK
Memory Managemen! System — Enables you 1o pul U{JS

on a AAM card, £29.95 MEB4K
Microsolt 16K RAM Expansion Card. £114.85 Card
Missile Dedenss — Hi-res animaton and sound arcade game £16.05 M48K

Mission: Asteroid — Hi-ras advaniure in 21 colours. Save the Worldll C10.85 MI2K

MuhiBool Upgrade — Upprade 3.2 disks to bool wnoer 3.2 or 3.3, £23.95 MABK
Mystory Fun House — Scoll Adam's advariurg on cassatle, 8,65 MIZK
Mystary House — Hi-res adveniure usminm-er 100 picturas. £12.95 M4BK
Norad — A hi-res simulation of an LC.B altack £19.95 M4BK
Oldorf's Aevange — Hi-res adventura with 100 rooms. £11.95 A4BK

Qlympic Decathlon — Long jump, high jumg, hurdles plus much more. £17.95 M48K
Onling — A now concept in dial-up soltware lor the Apple 11 £58.895 Ad8K
Oparation Apocalypsa — Four compautar ssmulalions of Workd War 11 £35 65 A48K

Orbatron — Fight ol enemy lorces and avoid matacs showars £14.95 M4BK
Paddhke Graphics — Digw your own picturns 0 21 hisres colours. £21.85 A48K
Pagasus Il — The latast in pub games now availlable for the Apple. C16.95 M4BK
Pirale Advanture — Scolt Adam’s advanule on cassetle. L8.95 MIZK
Pool 1.5 — Hi-res colous graphics pool lable simulation. 4 garmes, £19.95 M4BK
Pulsar Il — 2 suparb hi-res gamas on one disk. £14.95 M48K
Pyramid of Deom — Scot Adam's adventure on cassefte £8.95 MI2K
Sabotage — Shoot down halicopters and bombars in hi-res. £13.95 MaBK
Shoobing Gallery — A sheubing gallery simulation in hi-res. £15.85 MABK
Sneakars — Waves of lillle crealures anack you in hi-res £16.95 MaaK
Snoggle {Puckman) — Hi-res maze of ghosis. Graat fun £13.95 MAdK
Sahporn Adventure — An adveniure Tor adults only. £16.65 M4k
Space Eggs — Hi-ros super-tast arcade style game, £14.95 M4BK
Space Warrior — Hi-res pub game £13.95 M4BK
Star Avenger — A fast paced game of guedilla wartare 10 spacae £19.95 M48K
Strange Odyssey — Scolt Adam’s advaniure on cassaile £6.95 MI2ZK
Suprizraphics — & 3-0 game devalopment system in oolour £23.95 MABK
SuperKAAM — as KAAM but with multi-key and mutb-index £99.55 M32K
SUPERSCRIBE — WORD PROCESSON THUE UPPER/LOWER

CASE ON SCREEN. £73.95 M4aK
Tarturian (Wizard) — Ancther hi-res adventure with 160 rooms. £14.95 AdBK
TASC — An ophimising Applesall compsar lrom Mecrosclt, £129.95 A4BK
The Prisanar -- A game based on the famous TV sanas £21.95 AdBK
The Shattered Aliance — Swords & Sorcury on a lar-lung world, £35.95 A4BK

Tha Warp Faclor — 1 or 2 player hi-res Star Treks/Space War game.  £23.85 A48K

The Wizard and lha Princess — Hi-res advenlure in 21 codours. £18.85 MaBK
Theashold — Yat ancther fast achon arcade Styly gama £16.95 M48K
Torpedo Fire — A hi-res simulzoon of submanng watare, £35.95 A4BK
Toxophily — Text anly adventure with split screen. WVERY HARD. £9.95 AdBK
Tranguiity Base — A suparb moon-landing game in hi-res. £16.95 M4BE
Visacale 3.3 — The 16 sectoer version with enhinced manual £1159.95 M4BK
Wisider — Siore and retneve informabon by key words. £119.95 MABK
Wisilarm — Use your Apple as an on-line ferminal E80.95 M4dK
Vissrand — Porlorms maihs operabons on me sevies dala £149.95 Ad8K
Wizardry — 3-0 advaniure The Besl we Dave seen yel £28.35 MABK
Z-Tarm — A hull-fediwrs terminel package for the CPAM Apple, EE65.85 M4BK

A Requires Applesof in ROM. Wil run on any Apple 1l

Plgase sm? which DOS you require when ardering. Il you don’l see what you ara
looking for please give us a call WE ALSO OFFER A BESPOKE S ARE
SERWICE WHICH IS SECOND-TO-NONE.

PRICES INCLUDE VAT AT 15%. Add 50p P4 P for arders wnder £30 totaily,

Please wrila or telaphone for your free copy of our up-to-date solware list.

Daaters inguirias invited. PERSOMAL CALLERS BY APPCINTMENT OMLY PLEASE

SPIDER SOFTWARE

98 AVONDALE ROAD,

SOUTH CROYDON,
SURREY.

Tel: 01-680 0267 (24 hours a day — 7 days a week)
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Christmas competition

BY ANTHONY ROBERTS
Round 1

1. When was the transistor invented?

2, The Millionaire was one of the first
calcularors sold commercially; when did it
appear?

3. Babbage never succeeded in making his
Analytical Engine work. IBM made the
first machine to use all of Babbage's
principles — when?

4, The first commerical computer was the
Ferranti Mark 1 Star made at Manchester
University. It consumed 27,000 kilowatts
of power and had 4,000 valves. When was
it announced?

5. The first digital caleulator machine — 1t
could add, subtract, multiply and divide —
was invented in 1642, By whom?

6. One of the first electronic digiral
computers weighed in at 30 rtons with
18,000 vacuum tubes and was called Eniac,
What did the name stand for?

Round 2

What are the names of the >even Dwarts?

Round 3

Whar follows in these sequences?
1. 512213245 ..

2 854917610 ...

3. F4E 89 ...

4, 1982 1988 1993 1999 2010 ...
5. 5143055...

Round 4

Flowchart Puzzle

You ARe asked to help sort out a mucro
evaluation kit which comprises four machines
— Ant, Bat, Car, Dog — each of which has a

terminal and its very own connecting cable,

Naturally, everything is colour-coded, The
wires are coloured ebony, fawn, gold and
hazel; the screens are indigo, jade, kingfisher
and lilac and the machines are mauve, navy
blue, ochre and puce.

They have all been packed in a single, large
box with computer-type instructions provided
to enable one to ser them up in a straight row
with cach screen sitting on its micro, ready to
run. But the kingfisher screen is not
mentioned. Can you say what colour machine
it connects with? Here are the instructions
provided,
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Famewiare

Fut It wt
Ahe axirema
iy

Pul it »i
Ahw axirems
gt

Flug [t Inn 2 It en
s laital ] . [
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the ‘dog’  —n b Indign =
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Y 11T - ]:{;‘jm i

N

| s machng

| Pl

+ baside e |

| |adw screen
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Competition reports

THaNK vou for sending in so many entries to the
October ZX-81 Crossword comperition. The winner
is George Lang, Lonepine School Road, Romsey,
Hampshire, who complered the sentence, “T will not
use a ZX-B1 1o run a power station but be less
‘ampered learning what's Watt in the computer
age”. A ZX-81 is on its way.

Almost everyone else followed a similar theme, A
special mention though to ] Duncan from Durham
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for writing, “but I did see the manager of Windscale
in W H Smith”,

Many readers complained that the first puzzle we
ran in Competition Corner was roo easy. In
November we really got our own back with Crater
Robots. Our of all the entries not one of you found
the right solution — it was hard, though.

We have a solution, on the Sharp MZ-80K, which
fits into about 2K of memory and took about nine
minutes to run, It should be possible to write a
solution to fit into a 1K Sinclair.

There are exactly 7,529,536,000,000 different
ways for the robots to move, 101,566 of which
produce results in which no two groups are in
adjacent craters. If you tried to write a program that
went through all these possible moves the run-time
would take longer than was allowed for the competi-
tion. So a solution should concentrate on the
different positions the groups could end up in. The
correct number is just 168,

A mistake a lot of people make is o forget that
there is no robot in the centre crater to start with.
They then produce the wrong answer of 138, We do
not have the space to publish the full program which
gives the solution.

If you would like to see the program, write to us
and we will post vou a copy.

Congratulations to Jean Hartopp for trying
hardest.

COMPETITION CORNER

Round b

Quotations

1. “Out of sight, out of mind” when
translated into Russian by computer and
back again becamne — whar?

2. I don’t believe in maths” — who said it?

**Chips with everything” — who wrote it?

4. C P Scotr said: “Television? No good will
come of this device” Why?

Round 6

Can you find the well-known phrases? Start at
any letter and spell out the phrase by moving
letter by letter into adjacent cells,

(¥

Round 7

WHAT PROCESS does this Basic program
describe?

05 INPUT A,B

10 LET A=X

20LET B=Y

30 LET £=0

40 IF B<A THEN GOTO 80
50 LET A=A—B

6) LET Z=Z +1

70 GOTO 40

B0 DISPLAY Z.A

a0 STOP

Round 8

HERE ARE FIVE store locations which were
intended to contain our Christmas message to
you. Unfortunately, they have been put in
reverse order. At least they can be moved
along the connecting wires in the directions
shown.

No location can hold two words, so if you
move Your to Computer for instance, you must

immediately move Computer to From.
From can then move into the blank space
left by your first move. Can you put the
message right in just one sequence of 15
moves? Can vou do it in less?

Round 9

IF YOU TAKE the digits of 1,634, take the
fourth power of'each and add them all together
you get 1+1,296+81+256=1,634 — your
original number. There are two other
numbers which have this property — whar are
they?

Round 10

THE SOLUTIONS are all in front of your nose!
It goes rude.

Coe, your trump.
React to no ham.
Sam; free person.
Drop me, O comet!

[ RO -

A £15 book token will be awarded to the first
correct solution. All entries must be at the
Your Computer offices by the last working day
in December. The result will be published in
the February issue.
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Programs for your

ZX81
£3 95 each (post free)

from A. Parsons, 23 Coxhill Gardens,
River, Dover, Kent

1K Learning Fun. Learn spellings, add in hours and
minutes, price quantities of groceries or give change. Plus
four function sums with whale figure answers and score,

Plus Tables.
16K Learning Fun. Add in words, work out areas and
The ZXBOIB'I DESK GGHSBLE perimeters, translate between French and English or enter.
including switches for cassette and power words in any two languages. Plus vocabulary and two
Complete and Assembled versions of Hangman.
& = Fite 16 RAM on BO and 81 | & i "
: :ﬁ:ﬂ:ﬁfﬂg’,:ﬁ”m « Fitted with button cover 16K Geography. Find towns in the U.K. or Europe with a
+ Switched for SAVE/RUN/LOAD = m’:ﬂ:';‘:‘:g:rff'm“‘::l"“ FI:';;?} series of five maps drawn on the screen. Plus Town and
. fz"m!x:: f,: :::mmlnnuls .+ Black grain finish In ABS plastic Country naming program and English Towns Hangman.
« Switch for your 9¥ supply + Recessed for manual/pencil : i
- LED monitor for supply 16K Art and Fun. Play Noughts and Crosses, Battleships or
, ) Board Game against the computer. Plus Draw a Picture,
Price £24.08 + £2.00 p&p UK + \_"AT Print it if you have a printer, record it to display again, even
Send your Name, ﬂddrgﬁé ?g[f’if 2391 égu;g;ther with cheque or FO add to it. Plus two fascinating pattern generators,
TTL BOX 2, WARMINSTER, WILTSHIRE BA12 7QX. New titles continually being added

All orders acknowledged but allow 30 days for delivery.

Fuller FD System for ZX80/81——

The Fuller FD System is not a ZX80 81 add on’ but uses the micro board at the
heart of a more powerfull system, allowing the user to expand with the system
or stop with a standard keyboard & case and using existing Sinclair 16K RAM
pachk etc,either way you only need a screwdriver to assemble the built items,
the FD Keyboard simply plugs into the ZX81 which is screwed in position in the
FD case, ZX 80 installation requires soldering to the keyboard we will carry out
this work at a fixed charge of £10. SAE will bring you details of our products.
Have your ZX 81 Kit built by us FREE when you buy The FD Keyboard,Case and
Power Supply at £42.95 + £2 25p&p

® FD Keyboard it £18_ 95
® FD Keyboard Built £24.95
® FD 16K RAM Board £39 .95

® Above items + 80p p&p

® FD Keyboard [ Motherboard add £15.95
to Keyboard price

@ FD Case £1175+ £1.25 p&p

I To Fuller Micro Systems Please send me
Sandfield Parlk East

| enclose a cheque [po for
Liverpool L12 9 HP

Mame

tick ZX80 [ 81 [ Py )
\ ___________________________________________________ I

22 YOUR COMPUTER, DECEMBER 1981




Zxa 1 owners

have you seen
The Cambridge (Pollection
A book of
30 PROGRAMS
For Only £4.95
NO MEMORY EXPANSION NEEDED SIL'CON CENTRE

Each program has been designed to fit into 1K of RAM

MAIL ORDER
TEACH YOUHSELF PROGHAMM'NG Price list, order form on request
Comprehensive explanations of each listing will teach

you many techniques of ZX81 programming. A A s e e S TR e e o E 38500
mm AEAB00......... ....£635.00
HOURS OF AMUSEMENT 8% Acorn Atom 8+ 2K (Kit............... ....£140.00
With titles such as FORTRESS, BALLOON, and QDD MAN . Acorn Atom 8 4 2K (ready built) .... ... E174.00
OUT, you could easily become a ZX81 addict. Plus, am Video Genie (16K).....ccccevievennn. ...£329.00
entirely new implementations of well-known favourites; B Video Genigll .eooou... ...E£385.00
LUNAR LANDING. MASTER CODE, ORBITAL INVADERS, B WICH i s £189.60

and many others.

CASSETTE AVAILABLE TOO!

Epsom and Seikosha Printer
Mattel Intelivision, electronic games, chess, software,

If you order the book you can also buy the books, accessories, etc. EEE
programs on a quality cassette for only " SILFCOIN CENTRE HH
HER

______fi.&f ﬁtr;a,______ 1 Cuafgnsank Road EEE
Eloes conc o peese, send yar o= | I8 ELECTRONICS FOR THE 80'S g

copies of the book at with cheques/PO’s to:

£4.95 each Richard Francis, Dapt.YC A/ S
22 Foxhollow, Barhill,

copies of the book and Cambridge, CB3 8EP

cassette at £9.90 pair

ZX81 ATOM VIC

Make the most of your microcomputer with our popular
range of proven books:

O GETTING ACQUAINTED WITH YOUR VIC 20, by
Tim Hartnell, with over 60 programs to get your VIC
up and running from day one...........cooeevennnn. £5.95

O GETTING ACQUAINTED WITH YOUR ACORN
ATOM, by Trevor Sharples and Tim Hartnell. 184
pages, B0 programs, including draughts.......... £7.95

O GETTING ACQUAINTED WITH YOUR ZX81, by Tim
Hartnell. Eighty plus programs in this 120-page book,
including draughtS.....veee.eeeeeeeeeerieneeeiennes, £4.95

[ MASTERING MACHINE CODE ON YOUR ZX81 OR
ZX80, by Tony Baker. 180 pages, teaches machine
code from first principles..........coooeiiiiiiiinn. . £6.95

O THE GATEWAY GUIDE TO THE ZX81 AND ZX80,
by Mark Charlton. Over 60 programs and routines,
ZX BASIC explained indetail..........cocoovvvinins £5.95

O 30 AMAZING GAMES FOR THE 1K ZX81, by Alistair
D s e R R £3.95

1 50 RIP-ROARING GAMES FOR THE ZX80 and ZX81,
edited by Jeff Weinrich......ocoooveeniiniiinne £4.95

] INTERFACE, the monthly magazine published by the
National ZX80 and ZX81 Users’ Club, in conjunction
with the Independent Atom Users’ Group, is just
£8.50 for 12 issues. Sample copy, with many
programs for each machine, book, software and
hardware reviews, education, contact addresses,
just £1.

Please make chegues payable to INTERFACE, and send the above form, or a copy, to:

INTERFACE, Dept. YC3, 44-46 Earls Court Road, London W8 6EJ
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nars

Tuesday, March 2
Getting microelectronics
into products

This seminar will combine the broadly based experience of
speakers who have assessed and advised on awide range of
applications, with that of companies who have used
microelectronics to produce a new generation of equipment,
and who can therefore comment at first hand on the technical
and commercial aspects of such a transition.

Chairman's introduction

Ken Edwards, Chief Execulive, BEAMA,

Are designers responding?

Trewor Gilpin, Electronics Applications Division, Department of
Industry. Overview and comments on UK industry's response 1o
microelectronics technology

Identifying an application

Ron Wainwright, Patscentre Intermational. Observations from an
orgarisation with experience ol identifying, advising onand
developing applications of microelectronics

Case Study 1

M. A. Morling. Technical Director, Harmer & Simmons Lid
Microprocessor boosts battery charger technology.

Case Study 2

Dr E. W, Firth, Product Engineer (Industnal Electronics)
Marmalair-Garrett Lid. Digital micro-ohm meter improves field
measuraments

Case Study 3

Derek Pay, Sales Director, Termpatron Lid. Programmable
controller ensures a market share.

Panel Session The day s speakers will answer and discuss
delegates questions

There will be ampie opportunity for delegates to inspact recently
developed equipment which will be displayed.

REGISTRATION

Please completein CAPITALS and returnto: —

Conterence Administrator, Room 1313, IPC Conierences Lid,
Surray House, Throwley Way, Sutton, Surrey SM1400

Tel: 01-643 BO40 Ext 4890/4892

Please reserve. . place(s) for the Electrnical Raview Seminars
to be held at the Metropale Hotel — NEC, Birmingham on Tuesday
and Wednesday, March 2and 3. 1982

Thetegis£150 plus 15% VAT (£22 50 per delegate for both days
and £90 plus 15% VAT (£13 50] per delegate for cne day. An invoice
will pa sent. Thisincludes altendance al the conferance,
documentation, morning coffiee, lunch and atterncon tea
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REVIEW semmars

Wednesday, March 3
Microelectronics for
manufacturing industry

Alarge range of off-the-shelf equipment employing
microelectronics is now available to industry. More can be

made to meet individual requirements, and new developments

are constantly widening the scope for increased automation
and improved control. No company canafford to ignore the
worldwide trend towards programmable devices in the factory.
Chairman’s introduction

Fen Edwards, Chief Executive, BEAMA

Is industry grasping the opportunities?

Trevor Gilpin, Electronics Applications Dwision Dapartment of
Industry. Review of industrial response to microgiectron
technology and available Government support

Applications in the factory

David Foster. Project Officer, Microslectronics Apohcatio

UMIST. Where micras are finding use, plus a look at po
users should consder and possitle problems
The role of the process controller

Chris Griffiths, MTE Limited. What FC's can now do

they are finding applications both sophisticated and smole
Towards programmable automated manufacturing

Professor Keith Rathmill, Bobotics and Automation Grou
Cranefield Institute of Technology. Technology

mare 15 onthe way — 1o help industry boost prod
Microcomputer-aided design

Dr Peter Wilson, Principal Research Othcer Luc:
Centre. Low costentry has widenad the appea

Panel Session

The day's speakers will answer and discuss delegates questions

W/t rs/hiss
Position
Mr/Mrss Miss

Fositicn

Please send contirmaton of baokings o
Mr/Mrs/diss

Pasiticn

Comparny

Address




q . the new VIC 20 personal computer—in person or by mail. Hardware,
e software, technical advice and information is available from an experienced

Adda Computers Ltd., a major supplier of computer systems
ta industry and business, have opened the Vic Centre in
West London. Here you can see, discuss and buy everything to do with

staff of experts. Even if you already own a VIC 20, get on our mailing list to
know about new developments. Remember—everything has the backing of

Adda's reputation, and there’s a full 12-month warranty on all hardware.
The Vic Centra is easy to reach—Just off the A4D, close to North Acton tube
station,
Not just a computer but a whole
. ] -
expandable system van

AT ONLY £189-95 inc.VAT. Special cassette deck [
£44.95 inc.VAT. i -

The VIC 20 is a fully-fledged, easy-to-use computer, I1's the core of
a great expandable system, with full-size keyboard operation.
First-time users can work it immediately with plug-in program
cartridges. using your own colour TV to get up to 24 colours on
screen, and three different sound tones, Or write your own programs
in BASIC. The VIC 20 lets you build a system as needs and budget
dictate. You can expand its memory {0 32k Byte with Plug-in
modules, and transfer data to external storage units. So the VIC 20
IS more than just a personal computer—and its system will expand
to put it even further ahead.

VIC 20 Dot Matrix Printer

Tractor-feed, 80 character-per-ling, 30 characters-per-second printer.

£229.95incl VAT

VIC-R5232 INTERFACE

Fully implemanted (true levels)
RS2320-v2d

EBI-DIRECTIONAL INTERFACE

Allows Vic to work as Mainframe Tarminal
Drive a Qume Daisywheel or a Paper Tape
Punch atg, alg

FEATURE This umil containg mastar power
supply which supports ViG's awn supply
when carrymg Memaory Expa|:$_'(}ns,
Casselle Drives, Light Pens, Printars etc

VIC-MEMORY 3K

Small size—lowv cast memaory axpansion.
Plugs into Vic and reproduces mamory-port.
Can be used with other expansions gives a
total of Gk user static ramon Vic.

VIC-LIGHT PEN

This high guality light pen works in both
normal and Hi-Res modes on the Vic =1
allowing simple interaction with the Vic )
without keyboard entry,

Easy toc program and easy 10 use,

£.0. Manu selection. Mon-keyboard entry
Teaching Games.

FEATURE towch sensitive “Enter’”’ contacts

lo gliminate accidental entry. £28.75 incl VAT

VIC-Games Port Adaptor Cable
games port plug

A twoanio ane adaptor tor use with both
joysticks and light pens. A must for those
wha require full control of games with

£14.85 incl VAT

FEATURE This board allows Vic to move graphics.

EladS'C 10 begin al 1024 ($0400) as in Pel, FEATURE low-cost High quality. Robust,

and enakles the use of HIGH RESCOLUTION ¢

COLOUR GRAPHICS £40.25 incl VAT, x A AEIRTION = /A

VIC-TOOL KIT £2B.75 incl VAT. Hand-Held joystick units for games use (| @

For those who know tool kit on Pal we now available in Pair or Single configuration. LIJ‘_——— : v
P

M.B. {2 Singles will not work as a pair

unless modified) £14.95 incl VAT,
This may be used with the stack VIC Rom Le Stick £30.75 incl VAT

Switch Board The ultimate joystick. One handed multi-directional super

VIC ROM SWITCH BOARD £40.25 incl VAT. - sensitive stick with built in fire button.

An imexpensive unil which plugs direct on to Mamory

Expansion Fort of the VIC and allows the insertion of up

have same facilities for Vic.
Renumber, Auto, Append elc.

to 4 ROMSE for games packs or toolkil aids, ete. .
EEATURE. Sinple ROTIATS sxiton &% oo ties Cack st s VIC software Each of these tapes £14.95 incl VAT.
ROMS into VIC's ROM space allowing 'clashing” ROMS to be Codebreaker/Codemaker

used. You play the VIC or the VIC plays you in this computerised
FEATURE. Plug-in zero force sockets are available as oplional varsion of Mastermindg

extras to helg eliminate pin damage to valuable ROMS, VIC Seawolf, VIC Trap and Bounce-out

o 3 fun games, a submaring shool Gut. a beat the VIC and an
TEAMS AND CONDITIONS: All goods sold subject to Adda old favourite pub game. Good games with different skill levels,
terms and conditions of sale. Full details available Monster Maze and Maths Hurdler

on request, but include: 7 day money back guarantee. Adda A fun game with good colour and seund and a menlal arithmetic
12 month hardware warranly, Please allow 21days for delivery.  |earning game. Highly raled by svaryone we have shown il 1o
Allow 7 days for personal chegues to be cleared. Quoted Harder than you think

prices are inclusive of VAT
- S S e S S S S T S S S S S S S S S S BN B S S S S S S
Goods Regquirad Price _ MalL ORDER to: Adda Computers Limiled, FREEFOST. London,
¥oiz W13 0BR or telephone your order (24 hours a day) o
01-992 9904 quoting your BARCLAYCARD OR ACCESS
number.

* | enclose a che e
payable 1o Add puters
5 Limited for
Add £2.00 p. & p. for Tolal € .
orders unger £50.00 A e o £ T
il ° Please charge my Barclay/Access
Name: accaount, My sooount number is
Address;

" Plgasa add my name fo your
mailing list

SHOP ADDRESS: Adda Comoulars Limited,  DeleNe as. applicabis
154, Victoria Road, Acton, Londen. W3, Tel 01-892 9304, Date
OPEM: 10 am—& pm (Tuesday—Friday). 10 am—& pm [Saturday)
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/
- April 23-25, 1982
Earls Court,
/ London

f;< Bringing
camputers
to life

i el

|‘|__~,_“.._,_, e

Personal computers
Home computing
Small business systems

In alf walks of life, personal computers have
revolutionised computer power — bringing it
within the reach of a far wider and more
popular market than ever before

In 1982 this revolution will explode onto the home
and personal computer market. To meet this
demand, Practical Computing and Your
Computer announce a brand new event— The
Computer Fair. The promotion of the exhibition will
be heavily geared fo attract the growing rmarket of
_ potential and existing users of personal computers,
I fromhome computer enthusiasts to businessmen.

b Bring your computers and services to life— all
. walks of life — at The Computer Fair!

Complete and return the coupon — we'll send you
details.

IPC Exhibitions Ltd.,
1. Throwley Way,
Sutton. Surrey, SMT4QQ

’ Name

! Pasition in Company
Company

Address
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Mitchell Waite and Michael Pardee

BASIC Primer
£8.35 B72-21586-1

Mitchell Waite

Computer Graphics Primer
£10.45 672-21650-7

Stephen Murtha and Mitchell Waite

CP/M™ Primer
£10456 672-21791-0

Leon Scanlon

6502 Software Design
£9.05 672-21656-6

Andrew C. Staugaard, Jr.

|

\ Pragramming
| & Inferfacing

6801, 68701 and 6803 Microcomputer

Programming and Interfacing
£10.45 672-21726-0

Andrew C. Staugaard, Jr.

6809 Microcomputer Programming and

Interfacing with Experiments
£1045 672-21798-8

Sams Books Stockists
]

waness B Electronic Machines

Street

Byreshop Computerland Ltd
P.O. Box 2

5t Meot

Huntinga

Cambridgeshare

Cambridge Computer Store
1 Emmanuel Stree:
Cambridge

Datron Micro Centre
Latham House

2 Abbeydale Road
Sheffiald 7

Micro-C

5-11 Martineaw Way
Union Street
Birmingham

Micro-C

Unit 2, Channons Hill
Indusirial Estaie
Fishponds

Bristal

". MICROPROCESSOR

Fium--r:ﬂ.m:--ﬁ'

' New and popular
Samsbooks

Biook 7

Jonathan Titus, Christophger Titus and David Larsen

TRS-80 Interfacing: Book 1
£7.656 672-21633-7

TRS-80 Interfacing: Book 2
£8.35 672-21739-2

Elizabeth Nichols, Joseph Nichols and Peter Rony

Z-80 Microprocessor Programming and
Interfacing: Book 1
£9.05 672-21609-4

Z-80 Microprocessor Programming and
Interfacing: Book 2
£11.15 672-21610-8 ’

Prices are correct at the time of going to press but
may be subjfect to change. All titles advertised are
published as paperback books.

Dealer enquiries are welcome:

Please contact Roy Jones at the address below or
telephone Hemel Hempstead (0442) 58531

Prentlce/ Hall @ International

66 Wood Lane End, Hemel Hempstead,
Hertfordshire HPZ 4RG, England.

Exclusive distributors of Howard W. Sams books in
the UK and Europe.

Micro-C
£7-58 Albion Street
Leeds

Micro-C
127 Charles Straet
Leicester

Micro-C

Units 8193 Arndale Centre

Luten
Bedfordshire

Micro-C
19 Brown Strest
Manchester

Micro-C

31-35 Blagdon Road
New Malden

Surrey

Micro-C
2 Wheeler Gate
Nattingham

Micro-C
10-11 Bargate
Southampton
Hampshire

MNewbear Computing Store

40 Banholomew Stree!
Mewbury Berkshire

Silicon Centre

Pictaural Electronics Lt
21 Camely Bank Road
Edinburgh 4

Software House
Horseshoe Yard
Brooke Strest
Londaon ‘W1

Tomorrow's Waorld
Grafton Arcade
Graftan Street
Dublin 2
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‘ B.B.C. ROM Sets )

Single Floppy
Disk Units (100K)

Write for details to:
the Acorn Specialist in Yorkshire

New Hardware

" ACORN Atoms..
* ACORN GP-80 Printer - Cable_.
‘ATOM Vord Pack ROM. . =
* Extra Memary per 1K § ‘F‘Ol"lﬂlt‘l’lde] ..................................... £3.20

New Software from ACORNSOFT

* GAME 1 Asteroids + Subhunt + Breakout. 1.50
* GAME 2 Dogfight 4 Masterming + Zombig.,., ........... 1.60
* GAME 3 Rat Trap + Lunar Lander + Black Box.... £11.50
* GAME 4 Star Trek + Four Row + Space Attack ..£11.60
" GAME 5 Invaders + Wumpus + Reversi.,......_. A - E11.50
* GAME 6 Dodgerns + Siman + Amoeba. ... ..£11,50
" GAME 7 Grean Things + Ballistics + Snake, , E11.50
" GAME 8 Stargate + Go + Moko + Rohots.. . ...E11.50

" SOFT VDU New character set design. ... £11.50
'MATHS PACK 1. MATHS PACK 2.. E11.50

*UTILITY PACK 1, Disassembla + Fast COS - HEHUI’"I!}F'I’ ..E11.50
*ATOM DATABASE. Versatile & efficient. ..., +-E11.50
* PEEKO-Processor Simulates micra.......... -.E11.80
*ATOM FORTH. Full implementation..... £11.80
* ATOM FORTH. User’s Guide......... F5.00

Books

* ATOM Business by J_ PRIBDS. v .95
' The ATOM Magic Book........ £5.50
* Getting Acquainted with your EEORN -f'-TDM RPN 1011 |1

All prices include UK. P&P + VAT where applicable

—

ELTEC SERVICES LIMITED

231 Manningham Lane, Bradford BD8 THH
Tel: 0274 491372

ADD A PROFESSIONAL
KEYBOARD TO YOUR
ZX 81

B No de-soldering necessary
— just plug-in.

B Full travel keyboard as
used by international
computer and terminal
manufacturers.

£2895

o EmE e including VAT

posté packing

"ﬂ'ﬁ’!"fﬂ'ﬂ’ﬂﬂ-
R NCE R ECE N

“All-you-need”
easy to assemble
kit comprises:
One phece 47 key keyboard module fitted but not soldered to double-
sided printed circuit board; connectors; simple plug-in flexible cables:
screws, mounting feet and legends. Two- -part keycaps with buttons
pre-assembled on keyboard and clear pratective clip-on caps for fitting
after legends have been positioned. Comprehensive assembly instruct-
ions supplied with each kit, Allow 28 days for delivery,

rF"iP ase send .. key?o?rd_klt[s:l @ £28 95 each 3151;;
postal order made payable to:- ¥C Moy,

I:ECOMPUTER KEYBOARDS (dept. ) |

Glendale Park, Fernbank Road, Ascot, Berkshire, |
I— Phone-a-Leafler 03447 4731
= e e Ploase ensure your name and address are clearly stated J
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Sigma
Technical

Press
The UK Software Publisher | N SR

New Books:

BYTEING DEEPER
INTO YOUR ZX81

by Mark Harrison

The ZX81 Microcomputer is now, debatedly, the fastestselling
persanal computer in the UK. Unfortunately, the user's
manual cannot answer all the questions and problems that
arise when using the ZX&1. Also, the user’s manual gives the
distinct impression of being written by an engineer, for
engineers . . . not for the average user of the ZXB1. The only
way you can see the manual is by buying the machine!
BYTEING DEEPER INTO YOUR ZX81 supplements the ZX81
manual and provides an excellent introduction to computer
programming. It starts from first principles, and, by reference
to over 30 carefully graded examples, progresses (o some of
the most advanced techniques useable on this computer. It
presents detailed projects and programs for the user to solve;
each of these is suitable for domestic use {e.g. games, personal
data banks, and homework aids).

0905704137 Decermber 1981

PRACTICAL PROGRAMS
FOR THE B.B.C.
COMPUTER AND THE
ACORN ATOM

by David Johnson-Davies

150 papes £4.95

Approved by Acorn for use with the ATOM, this book
contains 20 practical programs for a wide range of different
applications, ranging from mathematics and graphics, 1o
language manipulation, and games. The programs are
explained in great detail so they can be tailored 1o individual
requirements, and many of them could be translated to run on
other microcomputers.

The book is intended for owners of the Acarn ATOM and BBC
Proton who understand how to enier and run programs, but
do not necessarily consider themselves fully acquainted with
BASIC or machine code. Many of the programs will run an
minimum ATOMs, although some of the programs require a
machine with the full 12k of memaory.

090510414 5 December 1981 125 pages £5.95
Please write for full derails of the SIGMA forthcoming
publishing programme to: John Wilson, Product Manager,
John Wiley & Sons Ltd., Baffins Lane, Chichester, Sussex or fo:
Dr. Graham Beech, Sigma Technical Press, 5 Allon Road,
Wilmslow, Cheshire.

Distributed by

C\*’ John Wiley & Sons Limited
RBaffins Lane - Chichester - Sussex PO19 1UD
England
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PRESENT TWO NEW REAL TIME GAMES

FOR ATOM USERS

EARLY WARNING

5K TEXT & 6K GRAPHICS
Destroy the attacking wave of
ICBMs wusing a radar tracking
system and intercept missiles. At
each attack wave becomes pro-
gressively harder.
48 levels — sound
level counters.

score and

POLECAT
ﬂ_

Tl

6K TEXT & 6K GRAPHICS
Avoiding the hungry Polecat,
make your way through the
maze to the surface, and steal
the food growing there, The
maze changes when all the avail-
able food has been returned
home. Millions of random mazes

,'

and auto score.
Price: Early Warning: £4.95. Polecat: £4.95 OR
Both Programs on one cassette £8,50.
Dealer Enquiries Welcome.

£189.95includi nguat

ORDER FORM TWICKENHAM e
Send cheque/PO payahle to: “ANDERSON" to A & F SOFTWARE, COMPUTER VSA ST
10 WILPSHIRE AVE., LONGSIGHT, MANCHESTER M125TL. CENTRELTD
(081} 243 7195. Code MdPragram Title Qry 01 '89'2 ?896 ::ﬂm
Raturn Mame & Address GO100 | Polgcat 01-891 1612 pmn
G000 |Early Warning
) =l = OO100  |Palecat Early
N — Warning
= q 72 Heath Road Twickenham Middlesex
L _ o i e ChiPO No
Program Lest

Have you bought a ZX81?
Now here's a cassette
recorder to match it!

The ECR81 Enhanced Certified Recorder from MONOLITH is a major
advancement in cassette recorder technology which minimises the
problems associated with standard audio recorders. This is a high
quality proven cassette mechanism, enhanced to provide just
the right signal levels to ensure reliable read and write data
transfer between the magnetic tape and your ZX81.

® Each ECRE1 comes complete with its own individual
certification tape, tested and serial numbered to prove your
machine reliability.

£47.30

Including VAT.
complete

® = gnal enhancerment circuit board with phase - locked - loop
wtral and signal shaping for peak performance,

R, F— ——

* MONOLITH ELECTRONICS CO. LTD., 577 CHURCH STREET, CREWKERNE, S0MERSET
Total

@ A long life head is fitted, matched
to TDK Cr0O2 high bias, super
avilynicassette tapes.

® Mains & DIN connector leads provided,

@ Certification of tape head alignment - height and azimuth.

® Certified tape tension, torque and speed.,

@ Fast forward and rewind tape search controls,

The ECR81 is also suitable for Sinclair ZX80 and many other

personal computers using audio recorders.

® Please allow up to 28 days delivery, @ The ECREB1 is
backed by our 14 day money-back option, @ The ECRE1 is
not suitable for audio reproduction.

MONOLITH

electronic products

Telephone: Crewkerne 0460 74321

Prige

| £47.50
(Each]

¥ e with:

1Oty | Monolith ECH B1 Enhanced Certified Recorder(s)

e w1ty ZME 1 other S

- —eo—m—— - —|Plaase indicate Mame & Type) |

1 also encloss = & packing per recorder E2.50

Prices include VAT £

Please pring

MName; Mr{MlsIMiss. L | .
Address | |_|_|_; | O (551 1 G | |

el 4]
E

|
i
I
|
|
l
|
I
I
|
I
I

]

TR R
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everyday work.

Name

Britain’s Leading Personal Computer Magazine

Practical Computing is read by businessmen, scientists,
administrators, teachers, students. In fact by everyone who is interested in
personal computers and wants to know more about them . . .

More about computér equipment. Down-to-earth reviews of personal
computers and peripherals such as printers, terminals, VDU's and disc drives,
More about software. How to write it. What to look for in business
software. Evaluations of software packages to take the guess-work out of your

software purchases.

More about applications. What can you do with a personal computer?
Case studies of the ways in which people as diverse as businessmen,
manufacturers, doctors, scientists and teachers are using computers in their

Address.........ooooiin.

More about games. Designing your own games. How to achieve better
graphics, Games and program listings to run on your own computer.

It all adds up to colossal value. The best and most informative selection
of articles and regular features about personal computers for only 80p a month!

Practical Computing is available from leading newsagents.
Or complete the form and return it together with your cheque/postal order to
obtain copies on subscription.

To: Marketing Services Dept., Rm 316, IPC Electrical Electronic Press Ltd.,
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS

Please send me a copy of Practical Computing every month for a year. | enclose
a cheque/P.0. for £10 (UK)/516 (Overseas) payable to IPC Business Press Ltd.

FLIGHT SIMULATION PROGRAM FOR THE 12K ATOM
| Written for Bug-byte by a 747 pilot. Accurate simulation of a 747's

cockpit display (airspeed, altitude, rate of climb, attitude, flaps,
etc., and graphic display of horizontal situation & attitude); allows
you to guide your craft to the landing strip. On making your final
approach the display changes to a high-resolution 30
representation of the runway coming up to meet you. A real test of
skill. Finding the runway is quite a challenge — landing safely is
even more difficult. If you succeed, you are awarded a skill rating
and the chance to take off and trying again.

REQUIRES FLOATING POINT ROM PRICE ONLY £8.00
R ALL PRICES INCLUSIVE
VIsA N
[ s TELEPHONE 051 227 2642 .

98100 THE ALBANY OLD HALL STREET

LIVERPOOL L3 9EP

CHESS

HRECLCEFGH

THE PROGRAM YOU'VE BEEN WAITING FOR!
Fantastic machine code chess game for the 12K Atomn. Features
include: split screen [high res. + alphanumericsl; many levels of
play; castling & en passant; computer plays black or white.
Supplied on cassette with instructions. PRICE ONLY £9.00

DON'T FORGET — OUR PRICES INCLUDE VAT & POSTAGE

LIVERFPOOL L3 SEF

98-100 THE ALBANY QLD HALL STREET
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HARDWARE ~-=----- | hardware is sent with complate instructions and
progromming exomples | Placu allow 28 days for dalivery .

-------------- ZX-B0 / B] mmmmmemmmmmeemeeeeo E10: 00

Extends existing port to allow any Rem Pack + two other boards to be fitted ,
On board 5V, Regulator ; Two 23 way double sided edge connectors for odd-ons,
QS 3K RAM BD, -==-memmmmeem- ZX 80 / Bl mmmmmmcemmememneeaa £18; 00
Relicble (pre-shrunk?) Static Rom Boord which combines with the Computers

internal 1K to give o total of 4K . Plugs diract into Computer or Mother Board ,

A programmatble sound generator boord using the versatile AY-3-8910,
3 Pitches / 3 Volumes / Molse sourcs / two B bit Input ; Output Ports / Envelops
shaper , all controlled from 'BASIC' | Plugs into any external omplifier ,
Q5 CHARACTERS BD, =m==m=me-m ZK 81 ONLY #--mmmmm mmmmmmaaa = 525: 00
*Simple Hordwore mad {1 cut ; 1 resistor ; 1 wire ) required to ZX-80 ,*

Gives two programmable character sats nF &4 charocters each , Uses grophics
kay to shift batween the two sets , Uses NO Ram spoce , Create your own
characters - Upper and lower case alphabet ; scientific charocters ; Fine line
grophlcs chorocten ; gomes characters (real space invoders) . Warks with
axisting progroms and with the Printer , Price includes Demo Cossatte

QS CONNECTOR | =mmmmmmemmmeZX=B0 / 8] ==memasesacaccama--£ 3 : 00
Consists of two 23 way double sldad edge connectons back to back . One nesded
for any or all Q5 Exponsions , (Except Rom Boards )

QS5 SOUND BD, --=====mm==mm= ZX 80/ 8] ==scanemamcmnca———o- £25 ;: 00

SOFTWARE ====m-=n== Al| software ls racorded twice on high quality cassettes
and is sent complete with full operating Instructions .

==== 3K RAM minfmum =======~ 4K or 8K ROM -===-£5:50
Fast, Flicker fras , Mochine code , Moving grophics version of Arcods Gama,
Most complex moving graphics game yet for ZX=Computers . Up to B4 Fait
moving characters on screen of ence . Fint and only Full screen display ,
QS LIFE, ==memmn-- 4K RAM Minlmum semessaaZx=8] OMLY aceee £4 :50

Fast program with Mochine Code cell ganeration and screen display routine ,
Simulates the growth of [iving calls In @ 20 * 32 Mattlx ,Rendem or programmed
start pesltions plus M/C routine make this o Fat , complex and vorled program .,

Send 5. A E, for FULL dota shests on all herdwere ond softwere . Chequas
mede poycble to 'Guicksilva' and orders sent to the following oddress ,=====-

‘_QUICKSTL""'A: 95 , UPPER BROWNHILL RD, :

THE

BUFFER

MICRO SHOP

(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX81

PROGRAMS, GAMES, "ADD-ONS"”

* X K

MOST OF THE MAIL ORDER ITEMS ADVERTISED IN
THIS MAGAZINE AVAILABLE OVER THE COUNTER

* Kk Xk

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS.
PROPER KEYBOARDS; CONSOLES; VDUs

* K %

DUE TO OPEN

1st DECEMBER

BUT, PLEASE RING 01-274 6674 FOR
CONFIRMATION AND FREE CATALOGUE

MAYBUSH : SOTON : HANTS, I

CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

Microcomputers are coming - ride the

wave! Learn to program. Milions of jobs are
threatened but millions more will be created. Learn BASIC- the
language of the small computer
and the most easy-to-learn
computer language in
widespread wuse. Teach
“yourself with a course which
takes you from complete ig-
norance step-by-step to real
proficiency with a unique style
of graded hints. In &0
straightforward  lessons  you
will learn the five essentials of
programming; problem defini.
tion, flowcharting, coding the
program, debugging, clear
documentation,

COMPUTER PROGRAMMING IN BASIC
£10.50

Bookl Compuiers and what (hey do well; READ, DATA. PRINT, powers, brackets,
warighla names, LET, srocs, codeng simple programs

Boak 2 High and low lewel languapes: Bowchaming: funcuons: REM  and
docurméntation; INPUT, IF _ THEN, GO TO: limitations of computers. problemn
dedinition.

Book 3 Compilers and interpracers, inaps, FOR. . NEXT RESTORE: debugging; arays.
bubble sarting; TAB

Book 4 Agvanced BASIC: subroulines; siring vanabies: les, comples paogrameing.
rxamples. glossany,

Understand Digital

Electronics

Written for the student or
enthusiast, this course is packed
with infarmation, diagrams and
questions designed to lead you
step-by-step through number
systems and Boolean algebra to
memories, counters and simple
arithmetic circuits and finally to
an understanding of the design
and oparation of calculatars and
computers,

DESIGN OF DIGITAL SYSTEMS £14.00

Book 1 Octal, hezadecimal and bnaty number SyS10mE, converion Detwsen number
BySTEME. Fapiasantanon ol Negalwe numbers; complemantary sysiems.

Book 2 OR and AND functiors; logc gates, NOT, sagluges-0R, NAND, NOR and
exglrgve-NOR functions; mulliple input gates. wuth 1ables; De Mosgans Laws:
cananical farms; Ingic conventons, karnaugh mapping: three state and wired logic
Book 3 Half addars and full addevs; sublractors: serial and parallel adders: processors
and ALU's, mulbghcation and division systerrs,

Book & Flip flaps, shift registers. asynchronous and synchranous souniens, fing
Jahrsan and excluseve-- DR feedback countars, ROMS and RAMS.

Book 5 Strecture o calculatons; keyboard encoding: decoding display dars; register
ayslems, contrl il program ROM; address gecocing

Boaok 6 CPL: mermory peganisation; character rapresantanion aeogram slorage. address
rmades; inpull oulpul systems, program siesrupes: Aierrupt peiaritios; pragrammeng,
assemblers; COMpUters: BsHCUTive DFORIAMS, operaticg systems

GUARANTEE No risk to you.

W vou are not complately satisfied, your mengy will he refunded upon
return af 1he books in good condition

CAMBRIDGE LEARNING LIMITED, UNIT 83, RIWVERMILL SITE,
FREEPOST, 5T IVES. HUNTINGDON, CAMBS. PEIT 48R, ENGLAND
TELEPHOME: ST. IWES (0480) 67448

All prices include worldwde postage [airmail is extra - piease ask for
RprEpayment mvonce). Piease allow 28 days for delvery in UK
e e et LD LT T T ———
Please send me the following books: -

Computer Programming in BASIC @ £10.80

L

. Design of Dugital Systems & £14 00
| anciose a "cheque! PO payable fo Cambn rh;r Laarming Lid
for E |"delele whee apphcablel
Flease charge my

“Access/Amencan Expresa/Barelaycard Diners Cluly Eurocand Visa
fastercharge/ Trusteard

Eapiry Diste Crecit Card Mo

Signature . .. .

Telephone arders Irrm coedi card holders acoepied on DA8D B7446
(Ansalone)

Overseas customars incl. Bire) should send a bank drate i stering drawn
on @ London bank, or quote credor card numbear
Mame

Address .

Cambridge Learning Limited, Unir 38, Rivermill Gite,
FREEPOST, St Ives, Huntingdon, Cambs, PE17 4BR, Engiand.
|Ragistarad in England, No, 1378762

T ——— " . . -
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O systems Itd. MCRDAGE

ELECTRONICS

Al D BOARD FOR NASCOM

R AN k. -+ Sernhian ok * Parsonal Computers * TV Gemes
] & & H *
+ Over voltage protection s Full flata'?i’nterrupt control *VCR's* Printers Monitors Software
* Prototyping area * NASBUS compatible
Price £135 + 15% VAT (post free) . ATOM'’s and DAl’s
GRAPHICS BOARD FOR NASCOM ! K
s 384H) = 256{V} high resolution graphics display ALWAYS IN STOC
. Fuilly bit mapped | * Mixed text and graphics Complete range of Atarigames.
- +
s:FOlF Bofaim SOnt iy R Open Mon - Sat.9amttill late.
= Graphics software supplied Credit cards welcome.
Price £55 + 15% VAT (post free) |
EPROM PROGRAMMER
* Programs 3 rail: 2?0&::%;16
Single rail: 2508/2758
ek by NEWTHIS MONTH
2632/2732 You
+ Software supplied for Read/Program/Verify could
* Can be used with other machines with 2 parallel ports
Price £63 + 15% (post free) collect

£5voucherongoodsover£100
£5 voucher when you introduce a
newcustomer
The Seikosta 96 ASCIl| character
printeronly £199inc. VAT.
Paperand cable free.

DUNCAN
* Fast real time interpreter/control language for NASCOM 1 ar
2 (please specify)

Price £12 + 15% VAT (post free)

MEMORIES
* 4116-150ns 95p each + 15% VAT [(min order 8}
* 54K-200ns £10 each + 15% VAT

MONITORS
e BMC 12" green phosphor — 18MHz
Price £1756 = 16% VAT (carriage paid)

Send for price listand mail order details.

135 HALE LANE EDGWARE MIDDLESEX HAB 8QF
TEL: 01-959 7119 TELEX 881 3241

6 Laleham Avenue, Mill Hill,
London NW7 3HL
Tel: 01-959 0106

ICRO'B UK Subscription Dept.

24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW

WE ARE PLEASED TO ANNOUNCE that MICRO-80is now available in the UK in
CASSETTE EDITION.

Each month we publish at least six programs for the TRS-80 or VIDEO GENIE
and... )

SUBSCRIBERS may now have the benefit of receiving their programs on cassette
for IMMEDIATE LOADING.

WE ARE ALSO CONTINUING our special offer of a FREE cassette program to all
new subscribers who complete the coupon below — even if you order a
subscription to the magazine only.

Please enrol me for an annual subscription and send me my FREE cassette program.
| enclose £16.00 [J (magazine only) or £43.60 L] (magazine and cassette edition).
(enclose your cheque/P.0. made payable to MICRO-80 and send to the above
address)

Software offer, and cassette edition prices applies to U.K. residents only. Overseas
subscription rates on application.

BLOCK CAPITALS PLEASE
Address

¥YC12/81
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THE Video Geni EG3000 Series

WITH 16K user RAM plus extended 12K Microsoft BASIC in ROM *Fully TRS-BD Laved Il soft-
ware compatitie "Huge range of software aleeady available *Self containad, PSU, UHF

modulator, and cassene  *Simply plugs intg

video monitor or UHF TV *Full expansion to
L/ 16K 2299 + VAT

disks  and printer * Absolutely complate
just fitinte mamns plug,
The most compact 80 column impact
graphic-dot printer available -
at a very compact price
by seikosha

Narmal and
Width Characters
be printed on the
ling. Pine Feed

Tractor 1s equipped as

standard

Twa Line-Feed

Commands (1/6 and

1/8inch)

Print on Plain Paper with

two copies

Caontinuous Self-inking Ribbon for easy handlirfig

Centronics type Parallel Interface standard

Graph

SUPERBRAIN

SuperBrain's CP/M operating systam
boasts an owverwhaelming amount of
available sottware in BASIC, FOR-
TRAN, COBOL, and APL. Whatever
your application. . . General Ledger,
Accounts Receivable, Payroll, Inven-
tory or Word Processing, SuperBrain
is tops in its class.

320K £1850 700K £2400

1.5Mb £2750

Wide Range of Optional Interface Boards

Self-Test Programme standard
Floppy Tape

The tape that behaves
like a disk.
Connects directly to TRS-80
level 2 keyboard. Operating and
file handling software in ROM
8 commands add 12 powarful

Acorn Atom

=1 Unigue in concept —
the home computer

l-v ran m-

Simple to build, simple to operate,
A powerful, full facility computer
with all the features you would
expect,
Just connect the assembled com-
puter to any domestic TV and
power source and you are ready
to begin,
Full-sized OQWERTY keyboard
6502 Microprocessor Hugged
injection-moulded case 2K RAM
8K HYPER-ROM 23 integrated
circuits — and  sockets  Audio

that grows as you do!

Special features include
*FULL SIZEDKEYBOARD
*ASSEMBLER
AND BASIC
*TOP QUALITY
MOULDED CASE
*HIGH RESOLUTION
COLOUR GRAPHICS

cassette interface UHF TV out-
put  Full assembly instructions

£120 . ...

The Second Generation
Personal Computer

- -
Highest performance-lowest price
"48K (BOE0A)

*16 Colours or shades of Grey
*Multiple High Resolution Graphics
Modes (B4 x 71, 129 x 159, 255 x 335)
*Character mode (60 x 24)
"Split Screen Modes

"Full ASCII Upper & Lower
Character Set

*Urnique graphical — Sound
Commands for Smooth Music,
random frequencies &
enveloped sound!

COMMODORE

functions to level 2 BASIC. Mo

buttons, switches or volume
controls. Full control of all
functions from keyboard or
program, Maintains directory with
up 1o 32 files on each tape.

forall TRS 80
& Video Genie owners

COMPUTERS
PET BK
PET 16K
PET 32K
PET 8032

DISK DRIVES
4040

£415
£525
£650
£895

£695

version:  £160
£170

PRINTERS

EPSON TXB0B (inc.
cable)
EPSON MXBOT

IE &
£299
£395

"RS2Z321/F
i £595
+ VAT

ANADEX DP8000
ANADEX DPZ500 £895
ANADEX DPE501 £995

Video
£495 i
Please add £10 Securicor

Genie :
delivery charge to all

computers etc.

VIDEO MONITORS | p),,s'159% VAT on all prices.

10" BLACK & WHITE £85
10" GREEN SCREEN £95

IThcroShyl

The Paper  Tiger 460 sats  new standaids

Personal
Computer
by incorporating many features prewoushy

Paper Tiger 460
aper lger ondy available on units casting much more

Features like a specially developed mine wire “staggered column’ head which overlaps 1he dots
rarinia characler with jus! one pass of the primhead giving a dense, high quality print

itnaga without reducing the units 160 c.p.s. print speed

1t also offers # bi-directional logic seeking dewice to enhance its print optimisation character-

istics and wide range of ‘print versatlity’ features such os mono or proporbional spacing, aute-

matic jushficaron, programmable horzontal and wectical tabling, and fine’ positioning for

weidiid i Geesdan Apalications 2795
. + VAT
Paper Tiger 560

The Paper Tiger 560 = the first pninter which bridges the gap bebween convenitonal matrix
and 'daisy wheel” twpes offering guality printing ar a relatively (0w pnce

Full ‘wadih’ 132 column printing at 160 ¢.p.5.. & ureque nine ware ‘staggered’ print head, bi-
dirgctional printing, an inbuslt tractor Feed and & host of selacrable reatures set it apart from
grdinary mairix printers

Phus for even greater versatilitg a full dot plot graphics

facility if supplisd which includes a 2K

butfer 2995 + VAT

Books & bits

Books — Manuals — Diskettes — ribbons — Paper

— chips (2114 x 2 1K) £4 pair.

R5232 wo Centronics interfaces £40 etc. etc.

A variety of second-hand computer equipment usually available,
spares, repairs and service,

29 Belvedere, Lansdown Road, Bath BA15HR

Telephone: (0225) 334659
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MICROSYSTEMS "82 Is

sponsored by Computer Weekly,
Systems International,

Practical Computing, Your
Computer, Computer Talk,

Otftice Systemns, Data

Processing and Microprocessors
and Microsystems

The Exhibition
Which Works
ForYou

MICROSYSIEMS 82

WEST CENTRE HOTEL,

LONDON
FEBRUARY 24-26, 1982

Over 6300 quality visitors
attended the 1984 show —
providing the correct balance
of users and specifiers of your
products and services.
The formula is right — you
can make MICROSYSTEMS
'82 work for you by
reserving your stand
space NOW.

Find out how exhibiting at MICROSYSTEMS '82 can work for you by
completing and returning the coupon now, to:

Exhibition Manager, MICROSYSTEMS 82, IPC Exhibitions Ltd.,

Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ.

r——_—“__-_—-__—___—_——_____ﬂ
Please send details of exhibiting at MICROSYSTEMS ‘82, fo: |
Name I
Position incompany I
Company
Address . =N '

— — — — —

and organised by IPC
Exhibitions Lid,
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ZX81 16k sorTwARE

PACK 16/ 1 includes all of:

AIR TRAFFIC CONTROL: Animated radar screen of busy
airport shown, you must bring planes into land:
INVADERS SELF PLAY; PHONEBOOK — keep frisnds’
and relatives’ numbers on cassette; DATE '81 —
computer dating program. Who will it pick for you?

ALL ONLY £4.95

PACK 16/ 3 includes all of:

INDI 500; video roadracer; DRAUGHTS; Computer
Chequers; BATTLESHIPS — nautical warfare on your
oWn computer.,

MASTERMIND — Brain Teaser, see if you can beat a
microelectronic mind.

ALL ONLY £4.95

PACK 16/ 2 includes all of:

ADVENTURE ATLANTIC: You may become very rich or
you may be marooned forever; BREAKOUT: SQUASH
PRACTICE; LANGUAGE TRANSLATOR translates any
European language to any other; COMPUTAPRINT —
use this program to predict results of horse races,
football pools, etc.

ALL ONLY £4.95

The breakthrough you've waited for:

PROGRAM THE ZX81 IN ENGLISH!!I

With GAMAL 81 you can now.write adventure programs
in hours not weeks and with GAMAL 81 you’ll have
every adventure you'll ever want for the price of one.
Comes on cassette with instruction book, £7.95

All our software comes with full instructions and is SAVEd and ready to RUN, no
need to spend hours laboriously typing in from books.

CONTROL TECHNOLOGY —

PERSONAL
COMPUTER SCIENCE

Cassette 1%

A super value cassette of 16K and 1K software written in
Machine Code and Basic.

Includes: -

React, Invaders, Phantom Aliens, Maze of Death,
Planetlander, | Ching, Hangman, Invaders, Laser Base,
rectangle plus more.

ALL ONLY £4.95

Tapebook 50, Version 3

50 programs for the IKRAM ZX81.

Latest version includes:

SOUASH, BREAKOUT, COLUMBIA, SPLAT,

INTEGRATION, CREDIT CARD CALCULATOR, BANK

A/C, VATCHECK, TANK BATTLE, TORPEDO,

hl-}lll'EjKLOADEH, BINARY CONVERTER, AND LOTS, LOTS
RE.

Still amazing value at £6.95 the lot.

PACK 16/1 + 16/2 + 16/3
(any two only £5.95)
ALL THREE ONLY
£6.95

TAPEBOOK 50.3 + CASSETTE 1%
BOTH ONLY
£9.95

BOTH OFFERS ARE ONLY £13.95
CHRISTMAS SPECIAL OFFER
TO ALL ZX81 OWNERS

All prices include VAT and postage and packing

CONTROL TECHNOLOGY,
39 Gloucester Road, Gee Cross,

Hyde, Cheshire SK14 5JG
061-368 7558
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ZX81 SOFTWARE (16K)

CASSETTE ONE

PROGRAMS FOR ZX81

“I had your Invadera’React cassette . ..
delighted with this first cassette.”
P. Rubython, London
“Thanks for your Cassette One you sent me — some
excellent games at a very cheap pricel”
P, Hushton, Leads

I was

MACHINE CODE BABIC
REACT 1 CHING
INVADERS MASTERMIND
PHANTOM ALIENS BASIC HANGMAN
MAZE OF DEATH ROBOTS

PLANET LANDEE
BOUNCING LETTERS
BUG SPLAT

Ideal If you have a 1K ZX8]1 because:

®4ll the ACTION programmes are in machine code

® No-one slse sells machine code programs as cheaply

® Quality casssttes (FUJI or TDK) are used

®The sequence of 11 programs is repsated 4 times,
Jjust in case a program won't load

@ Casegette One is posted First Class

®38ide 2 contains largs screen versions of INVADERS
and MAEE OF DEATH, ready for when you get the
16k RAM pack

Send £3.80 o
Michael Orwin, 26 Brownlow Road,
Willesden, London NW10 9QL
P.3. Previcus customers who did not get the large screen

verslons (for 18K) can get free upgrade instructions by
sanding me a 8aa.

TITLE & DESCRIPTION CODE PRICE
ZX81 BUSINESS SOFTWARE
VIDEQO-AD. Continuously rotating ADS1S 7.95
display of 16 pages of advertising or (Std)
other information. Shop window/ ADB1L 9.95
classroom/exhibition/seminar, {Lux)
VIDEO-PLAN. Financial modelling PLANB1S 7.95*%
package. Scaled down to fit the {Std)
ZX81 computer. Space for up to PLAN 81L  9.95*
1000 x 10 digit numbers plus {Lux)
headings and titles.
ZX81 SERIOUS SOFTWARE
VIDEO-GRAPH. Use the computer GRAPHB1S 5.95
to build pictures and merge them (Std)
like an identikit. GRAPHBIL 7.95
{Lux)
VIDEQ-VIEW. Your own personal VIEWSB1S 5.95
and private version of teletext/ {Std)
viewdata. VIEWS1L 7.95
(Lux)
VIDEO-MAP. A game with a serious MAP81S 5.95*
purpose. A geographical tutor (Std)
based on maps. MAPSIL 7.95*
{Lux)
ZX81 GAMES PACKS
FORCE-FIELD. Hostile UFOs attack FORCE 3.95*%
a city. You conteol the force field
which destroys their bombs.
SPACE-RACE. Party game for up to SPACE 3.95*
eight players.
FOOTBALL-LEAGUE. For the FOOT 3.95
student of football. Simulate an
entire season’s play.
TEST-MATCH. For the student of TEST 3.95
cricket. Select your teams and see
who wins.
STOCK-MARKET. Buy and sell STOCK 3.95*
your way to a fortune.
*Not suitable for ZXB0 with 8K ROM.
Send large s.a.e. for further details.
To: Video Software Lid. ORDER FORM
Stone Lane, Kinver,
Stourbridge, W. Midlands. Ye 12
DY7 6EQ
CODE | TITLE QTY | PRICE | TOTAL
Cheque/PONOD. ..o For
BN o s T e T A S
ADDRESS ........coiviieiinevesiienss st onssssssesssrsssesssssassessmeesseossessossiens
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MICROCOMPUTER COMPONENTS

LOWEST PRICES - FASTEST DELIVERY

Davica Prica | Devics Price Davica Frice | Davice Price
MEMORIES BTE7A 150 | ZILDG 78O0 FAMILY EFGH6Z (1]
14120005 14128 | a7oa 150 | 730 CRU 400 | EFBITI-AIT 1870
25+1.18 2804 CPU 482 | EFER30 107
21141-300ns 14128 | DATA CONVERTERS 730 CTC 400 | EFguET 0.80
254118 | 7MazSE-R 350 2804 CTC 400 | EFGB4GE an
2708 450ns 188 | FNAZEE-G 3.00 780 DART 7.18 | EFEB7S 418
aTt6 A50rs  1+248 | FMNAITER [ ZE0A DART 7.8 | 8502 FAMILY
 a+231 | Zm47EEE 478 | ZBED DMA 1152 | SypRan? 485
2716 330 B85 | IM49E-E 210 | Z80A OMA 099 | sypeszD 315
2532 £50ns  1+550 | 7M432C010 2808 | 280 PID 478 | Srpssoe 485
g IH531 | IM4I3CHI0 2250 | ZBOAPID T8 | sypesse 785
2732 45008 1+4.80 | Fnga0 5883 | 280 Si0-0 1385
25+4.08 IB0ASN-0 1385 | S0BO FAMILY
4116 150ns 1+1.15 | miscewanesus 280 501 1395 | 90834 550
25+HL06 | AY3-1015 ago | Z@ASw1  13ms | 8212 1.7
4116 20005 140 AV-5-1013 345 | 280 si0-2 1395 | 9216 110
25HLT2 | Av-5-2376 B85 | zEoA S0z 1395 | 4224 i
EU16 200ns 1085 | mc14E8 0.84 422 305
411820005 380 | MC1489 064 | EFCIS 6800 FAMILY | 9251 385
6264 2000 1200 | MCi4411 6.94 | EFGi00 370 | 8253 795
S516 200ns 2288 | MC14412 700 | EF&a0? 511 | 8255 395
RQ-3-2513L 7.70 EFg403 1180 | LOW PROFILE DIL
CRT GOMTROLLERS AD-3-25130 770 | EF5a0e 1195 | SOCKETS
AND ERAPHIC DISPLAY | Zh450E 781 | EFga 135 | Mumber of Pins:
PROCESSORS 7805 050 | EFsael 174 g 0.0t
EE‘S% B?ﬁ ;g(l]g 350 FFEB4( 420 14 0.08
! 55 | EFGBaS 850 | 16 0.08
EF9355 €290 | a1 055 | EFfas0 170 ég E.IE
" a7
BUFFERS
a1iss 20 BH RISTMAS SPECIAL OFFER| | 3 s
10597 080 0 DISCOUNT ON & 03
81159 u%0 0 ANY ORDER IF | | cavsrais
BT2EA 1550 ACCOMPANIED 1@2-’2 Mhz gg
anas 150 || BY THIS ADVERTISEMENT | | « unz 185
OFFICIAL CREDIT CARD ORDERS QUANTITY
ORDERS WELCOME WELGOME DISCOUNTS AVAILABLE

Al prices exclude post and packi

ALL ORDERS DESF’ATCHED QN DA
OF STOCK ITEMS IF REQUESTED,

24-hour Telephone Credit Card Orders

] ® = = ) B
Dap
A D OR =
URY [) D 0 = 0
EPHO 0 D 5 0

on ofders under £10 (50p) and VAT E"r&‘h
QF RECEIFT WITH FULL REFUND FOR OU
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PRSI, electronics

DEPT Y.C., 48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD

100 yds FROM ARCHWAY STATION & 9 BUS ROUTES
TELEPHONE 01-263 9493 263 9495

PET -~
4016 16K RAM W
4032 32K RAM

4040 Dual Drive Disk

The new PET printer.

4022 80 column tracks feed.
3023 80 column friction feed.
C2N Cassette Unit.

For the business man we stock
the 8000 range inc, 8032 and
B80S0 with daisy wheel printers
coming 500,

32K SYSTEMS AVAILABLE FROM ONLY £1,499

— VIDEO GENIE

Utilises ZB0, 12K level Il
Basic, Integral Cassette
Deck, UHF O/P, 16K RAM,
all TRS80 features, Simply
plugs into monitor or UHF
T, With V.U Meter.

NOW WITH LOWER CASE AS

STANDARD m

PARALLEL PRINTER INTERFACE INC. CABLE . covenn. B33.00
CHROMASONICS PROGRAMAEBLE SOUND KIT | oo E24.94
SOUMND KIT (FITTING EXTRAL . i e T
LOWER CASE KIT (FITTING EXTRA] .. ... E27.50
COLOUR KITIRITTINGEXTRA) ... ... cicviiaaiainnanrnias £34.95
EXPANSION BOX WITH/ WITHOUT R52'32 ................ E£215! 185
16K/ 32K RAM CARD | F LT ECr R 1 P b
NEW GEMIE Il NOW AVNL#E'ILE PSR e e T ]
APPLE
Appla
APPLENIPLUS  APbl efnppie’

48K Machines £595

Disk Drive with Controller £349
Disc Drive without Controller
Colour Card £69

Graphics Tablet £425

Silent type printer £199

48K system available from £1,786

PRINTERS

INTERFACES AND CABLES
for Applell, Pet,

TRSB0, RS232, UK101,

Sharp Superboard all available,

EPSON MXEB0 FT/ 2 £440
An FT/1 with high resolytion
graphics.

EPSON MX100 £570
Friction and tractor feed,

high resolution graphics, wide
carriage 15% inches.
SEIHOSHA GP80A £199
Dot matrix 5 = 7, 80 columns
30 cps. graphics, double width

EPSON MXB80 £359
Dat-matrix printer with Pat
graphics interface. Centranics
parallel and serial. Pet and
Apple compatible. True
bidirectional, 80 cps.

EPSON MXED FT/ 1 £399

Dual single sheet friction and characters.
tractor, 9 wire head, true
descandars,
MONITORS
GREEN MONITOR 9" £98.00
12" BMC Green £175
Hitachi professional monitors
9" Black & White £99.95
12" Black & White £149.00

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

— UK101

~ (R,
UK 101 Kit Inc BK memory e £125
Ready Built Inc BK memory £175
Complete in case £199
4K Expansion 8 x 2114 £10
Memory Expansion Kit
Printer Interface £24.50
Sound generator plus
PIO kit £29.95
Cases £19.95
NEW * NEW * NEW
Chromasonic Sound Kit £24.50
Colour Kit £69. 95
32K Dynamic Memory Expansion Kit £89.95

Inc. Demo Tape & Fun

Documentation. Send for details

PIO and Eprom programmer kit

on progra
light blug, green,

Sound i :
e Qenerator for music
Generator for language and

gives 3 octaves,
is throuah TV speaker.

TECHNICAL
“OMPUTER

PRICE ONLY £165

programmes

Send for list of
VIC-20 peripherals

— TANTEL
PRESTEL BY TANTEL
COMMUNICATION AT YOUR FINGER TIPS FOR
BUSINESS & HOME. UP TO DATE INFO

180,000 pagas of information on Travel, News, Investment, Holidays,
Hotels Etc., Etc.

only £159

TANTELIS POST OFFICE APPROVED. SEND FOR DETAILS
DEMOMSTRATION AVAILABLE AT OUR SHOWROOM

et UL Please add VAT 1
| M P&P 30p. Place you
VISA

to all prices Pos
order using your

ALL ITEMS CARRY A ONE YEAR GUARANTEE

C ha.lqwd at cost, all other items

and export enguirnes welcome.

YOUR COMPUTER, DECEMBER 1881
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PD4 digital
XYplotter

Standard N\

specification includes:-

e |EEE-488 AH1, L1, E1 Interface

@ Full A4 format ® 700 mm/s max. writing speed

@ Suitable for direct connection to PET and any other
computer

® Optional software including character generator available

Price including IEEE Interface £596 + VAT

J.J. LLOYD INSTRUMENTS LTD.

Brook Avenue, Warsash, Southampton, 503 6HP.

England. Tel: Locks Heath 4221 {STD 048 95).
Telex: 477042 — JAY JAY — SOTON.

INSTRUMENTS

A L 5
Linsac

Rﬁﬂﬂg'nm"“‘“ &a g Lowe Electronics 8,8

Adda Compytars 85 M .

A F Software BEED Macronics ]

Audie Computers 18 MODR Interface 80

Automata 59 Malbourne House Publishars 14
Mema Tech 76

8 Micheel Cox Infarmation 6B

Bridge Soktware 80 Michasl Orwin 95

Bug-Byte 62 B B0 Micro Age g2

Byte Shop 100 Micro Digital (Laskys) 15

¢ Micro 80 Game Simulations 26 £ %

Cambridge Collection -] M!cmswle

Cambridge Computer Store ] Microsystems g

Cambridge Learning Enterprises 91 Microtanic

Casio &4 Micro Vatue 485

Chromasonic a7 Michwich

Commodora 16 ;ﬂonolllh B3

Comp Sh il

Camgu:aﬁ:‘m 2] Metional ZX-80 and 81 Users’

Computer Concepts 55 Group {Interfaca)

Computer Fair BE o

Cornputers For All 74 Online Conferences 10

Computar Users Aids 48 P

Controd Technology 95 Parsons, A a2

Crofton Electronics &7 Petalact %
Phipps Associates

] 2
Pitman Books 47

Eﬁa?snﬁin:r:pum.'s g Premiar Publications g
Prentice Hall

E Program Paowear 74

fa, A g

Elactrical Review Seminars B4 SIFC!;E“UQ a1

Ehtek 88 R -

Essential Software 34 .

Evaryman Computars B4 gD Labaratorias a7

E Silica Shop 27

Frome Computers 64 Silicon Centre a3

Fuller Designs 8z Silicon Tricks 48

Furlong Products 4 Sinclair Research 2, 43, 50, 51, ig

G Sitversoft

i Book i Spider Software an

gr':;ﬁ, h?'IE. Races gg Stroud Litt & Ceo, A0
T

H. : Tempus a7

Hoading , A.J (Mol 19 Taxas Instruments 28

Henrson Consulants 26 Time Deta 5B

Hil ety & Traffic Technology 82

Howard Lange Twickenham Computer Centie

! v

10 Eystems 92 Video Services Bromiley 25

J Video Software 59

JJL % W

John ﬁﬁey & Sons -] War Gan_'las Library, The 43

JRS Softwara 40 W H Smith b

THE ATOM DEALERLIST

Computer stores are stocking Atoms — there’s a list
below. If there isn’t one near you, fill in the coupon and
we’ll rush an Atom to you within 28 days.

Granite Chips Ltd. Aberdeen 22863. Inismor
Holdings, Ayr 58602. Micro Style, Bath 334659.
Broadway Elect, Bedford 213639. Micro-C,
Birmingham 021-233-1105. Owl Computers,
Bishops Stortford 52682. Microcentre, Bognor
Regis 827779. Eltec Services, Bradford 491372.
Gamer, Brighton 698424, Electronic Information
Systems, Bristol 428165, Micro-C, Bristol
0272-650501. Cambridge Comp Store, Cambridge
65334. Rhombus, Cambridge 312953. Cardiff Micros,
Cardiff 373072. Bellard Elect. Chester 380123,
Vixon Computer Systems, Cieethorpes 58561.
Customised Electronics Ltd., Cleveland 247727,
Emprise, Colchester 865926, Ibek Systems Coventry.
Lendac Data Systems, Dublin 37052. Silicon Centre,
Edinburgh 332 5277. Highland Microcomputer,
Forres 73505, H.C.C.S. Associates, Gateshead
821924, Mikrotronic, Germany 05 31 72 223. Esco
Computing, Glasgow 204 1811. Computer Shack Ltd.,
Gloucester 584343.Control Universal, Harlow
31604. Unitron Elect, Haslington. Castle Elect.,
Hastings 437875. Currys Micro Systems, High
Wycombe 36431.Northern Micro. Huddersfield
892062. Customised Electronics, Leeds 792332,
Micro-C, Leeds 446601. D.A. Computers, Leicester
549407. Micro-C, Leicester 546224, Microdigital,
Liverpool 236 0707. Barrie Elect, EC3 488 3316,
Eurocale, London 729 4555-9. Group 70, EI8
352 7333, Microage, North London 939 7119,
Ragnorak Electronic Systems, E2 981 2748. Sinclair
Equip. Int. (Export), W1 235 9649. OFF Records,
SWI12 674 1205. Technomatic, NWI10 7230233,
Micro-C, Luton 425079. Micro-C, Ace Business
Comp, Maidstone 677947, Manchester 834-0144.
NSC Comp Shops, Manchester, 832 2269,
Customised Electronics, Middlesborough 247727,
Compshop, New Barnet 441 2922. Micro-C, New
Malden 949 2091. Newbear Computing Store,
Newbury 30505. H.C.C.S., Newecastle 821924
Newcastle Comp Services, Neweastle 761158, Anglia
Comp Centre, Norwich 29652, Leasalink Viewdata,
Nottingham 396976. Micro-C, Nottingham 412455,
J.AD. Intemmational Services, Plymouth 62616.
R.D.S. Electrical, Portsmouth 812478. Computers
for All, Romford 60725. Intelligent Artifacts,
Royston  Arrington 689, Owl Computers,
Sawbridgeworth 723848. Computer Facilities,
Scunthorpe 63167, Datron Micro Centre, Sheffield
585 490. Superior Systems, Sheffield 755005.
Micro-C, Southampton 29676. Q-TEC Systems,
Stevenage 65385, 3D Computers, Surbiton (01) 337
4317. Computer Supplies, Swansea 290047. Abacus
Micro Comp., Tonbridge Paddock Wood 3861.
Bellard Electronics Ltd., Upton 380123, Northern
Comp, Warrington 601683. Compass Design, Wigan
Standish 426252, Datex Micros, Worthing 39290.

SEE OUR ADVERTISEMENT ON PAGE
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CHOOSE ATOM POWER

At work or play- everything you need in a personal computer

The Atom is a machine to be used.
Everyday, doy after day. It's afull
functionmachine- check the
specification against others. It's
rugged, easy to operate built to last
and features afull-size typewriter
keyboard.

Justlook at some of the features!

@ More hardware support than any other
microcomputer ® Superfast BASIC — can be
updated to BRC BASIC if required

® High resolution and comprehensive
graphics ideal for games programmers and
players® @ Integral printer connection®

@ Software available for games, education,
maths, graphs, business, word processing, etc.
& Other languages: Paseal, FORTH, LISF
@ |/ O port for control of external devices

@ Built-in loudspeaker @ Cassette interface
® Full service/repairfacility @ Users club

* Exponded veesion anly

Optional Exiras

® Network facility with Econet

@ Disk ® PAL UHF colour encader

® Add-on cards include 32K memory,
analogue to digital, viewdata VDU, disk
controller, daisywheel printer, plus many,
memy more! ® Powersupply

FREE MANUAL

The Atom's highly acclaimed manual comes
free with every Atom and leaves nothing out. In
just a while you'll be completely at ease with
your new machine! Within hours you'llbe
writing your own programs.

=

ATOM SOFTWARE is designed and produced by Acomsott, a

division of Acomn Computers, Trust the
manufacturer to get the very bestfromits

i own product. Current software includes

. vy Word processing, maths packs

over 30 games, database,
Forth and business packages.

Write to Acomsoft, 4a Market Hill,
Cambridge for full details and prices.

SEE OURDEALERLIST ON PAGE 98

YOUAND YOUR CHILDREN

More and more schools are buying Atoms.
More and more children will lecrm on cm Atom.
You can give them that extra familicrity with an
Atom inthe home.

m‘ma 4a Market Hill,
CAMBRIDGE CB2 3NJ
When you order your Atem wewillinclude
full details of all software packs and the
optonal hardware.
. To: Acom Computer Limited, 4A Merket Hill,
Cambridge CBZ 3N].

. lenclose acheque/postal orderforE. .. ... .. '

Please debit my Access/
BarclaycardNo ... .. .ot
Sigmohare i s e L e
Name(pleaseprnt). .. ._...covevnannn
B drBRE o i R s e e
Telephone Number .. .. ... .. G
Hegistered No. 1403810 VAT Na. 215 400 220
Itern price inc.

Quantity Item VAT +P&P  Totals |

Atom KanBK ROM4 @ E140000 "

SRV RN TR S e ot

Brom Assembled BE mELT4 50

ROM- 2K RAM R

Atcen Raspembled L2E & ERES 50

ROM 12K RAM

Fower Supply wk e

TOTAL
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See it here, buy it now

Birmingham Byteshop Coampu

terland 94795 Hurst St BS 470 Tek 021 622 7149 Londen Byleshop Computerand 324 Euston Road Londen W1 Tel: 01-387 0305 Mottingham Byteshop Computeriand

AT YOUR LOCAL
BRANCH TODAY!

224 Upper Parlamant 5t MG1 6LF Tel: 0602 40576 Manchester Byieshop Computerland 1 Gateway House Piecadilly Station Approach Talk 061 236 4737 Glaagow Byteshop Computerland Magnet

House &1 Waterloo 51, G2 7EP

A member of the Comart

Tel: 041 221 7409
G roup of Companies



