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Make the most of your
Sinclair ZX Computer...

Sinclair ZX

software
on cassette.

i L per cassette.

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

Sinclair has undertaken 1o
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 p&p) and comes
complete with full instructions.

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

Some of the more elaborate
programs can be run only ona
Sinclair 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.

8K BASICROM
The 8K BASIC ROM used in the
£ X8 is available to ZX80 owners
as a drop-in replacement chip.
With the exception of animated
graphics, all the advanced features
of the ZX81 are now available ona
ZX80-including the ability to run
much of the Sinclair ZX Software.
The ROM chip comes with a
new kevboard template, which can
be overlaid on the existung
kevboard in minutes, and a new
operaling manual,

16K-BYTE RAM pack
The 16K-byte RAM pack provides
16-times more memory in one
complete module. Compatible with
the ZX8] andthe ZX80,itcan beused
for program storage oras adatabase.
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)

ORBIT -vour space craft’s
mission is to pickupaveryvaluable
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?
MLE'FT(}RE; - your starship is

cruising through space when you
meel a meteor storm. How long can
vou 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 - your naval
destrover is on a submanne hunt.
The depth charges are armed, but
must be fired with precision.

(GOLF -whart's your handicap?
It's a tricky course but you control
the strength of your shots.

Cassette 2-Junior

Education: 7-11-year-olds
For ZX8I with 16K RAM pack

CRASH -simple addition-with
the added antracuion of a car crash
if vou get it wrong.

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

TRAIN - multiplication tests
against the 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-addstion and
subtraction with three levels of
difficulty. Again, wrong answers
are followed by an explanation.

DIVISION = with five levels of
difficulty. Mistakes are explained
graphically, and a running score is
displaved.

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

Cassette 3- Business and
Household
For ZX 81 fand ZX80 with 8K
BASIC ROM) with 16K RAM pack
TELEPHONE -set up yourown
computensed telephone directory
and address book. Changes,
additons and deletions of up 1o
50 entries are casy.
NOTE PAD-a powerful, easy-
to-run system for storing and

retrieving evervday 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 itat home to
keep track of ‘where the money
goes,' and at work for expenses,
departmental budgets, etc.

Cassette 4 -Games
For ZX81 {and ZX80 with 8K
BASIC ROM) and 16K RAM pack

LUNAR LANDING - bring the
lunar module down from orbitto a
soft landing. You control atmtimude
and orbital direction - but watch the
fuel gauge! The screendisplays your
flight status-digitally and graphically.

TWENTYONE -a dice version
of Blackjack.

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

SUBSTRIKE -on patrol, vour
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 inup 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 ]i.f:+5upg-:)rt
system fails in 10 hours time:

Cassette 3-Junior
Education: 9-11-vear-nlds
For ZX8] rand Z XA J
BASIC ROM

MATHS - tests ant! ; }
three levels of difficulr, and zives
:l-l.!'l,l.l!' score out of i

BALANCE - 1038 undestanding
of levers/fulcrum theor 1
series of graphic e

VOLUMES = 'ves
answers from the i
senes of cube volu slatons

AVERAGES o
height of vour class=T% rage
shoesizeof vour farmulv- The
pocket monev of vour fnends= The
somputer plots 3 Bar rt. and
distinguishes MEAN {ED]

BASES -conver from decimal
(base 10 1 r I1;
choice in the range 210 %

TEMP -Volumes. t¢ A TUres

—and their combur

How to order
Simply use the _
and either enclose 2 ¢
us the number of vou
Barclavcard or Trus:
Please allow 25 d;
l4-day monev-back op?

sirncCi=ir-
ZX SOFTWARE

Sinclair Research Lid,
6 Kings Parade, Cambnidge.
Cambs., CB215N. Tel: 0276 66104,

[_Tn:SincI:ir Resecarch, FREEPOST 7. Cambridee. CH2 1YY _l
| Please send mue the items [ have indicated below
| L 'Ludt ltem
21 Cassctie | -Games
| 22 Cassene 2= Junior Educatior
) ] 23 [ [.:..t.i.!it'l'!c]—H-ur.m'u.-.‘..'-i 24
24 [ Cassene 4 - Games £38%
- —T Cassente 5-Jumor Educatios L3195
| 17 | 8K BASIC ROM for ZX8 (19,95
18 | *I6KRAM pack for ZXS1 and X80 £49.95
. *Posi and packing ifapplcable | £2.95
Total £

*Picase dolete ar applicabls
Name: Me/Mrs/Miss -

3
1
| |
|
|
|
I
I
|
|
|

Addeegs: L1 1 1 __ 1 | |

*Please add £2.95 10 total order value only i ordering ROM and/for RAM
I enclose a cheque/ PO o Sinclais Research Lad for f————

Mease charge my Access*/ Barclaycard Trusicard no
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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 thar 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 tape their favourite records. This, the BPI says, robs the industry of its just rewards,
and deprives the original recording artists of royalties.

* 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 is that it 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 equitable, Thirdly, some tape manufacturers
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 to be returned.
Because of the 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 quite
legally. We think this is wrong and would like your help 1o campaign against it. Please
either write to your MP, or your local or national ngwspaper. 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 1SSUE of Your Computer zoill cost 60p and the price of a subscription will rise from

£6 to £8. If you want to subscribe to Your Computer, do it before the end of the vear and vou
save £2. There is a subscription card betzoeen pages 86 and 87 of this magazine. | |




icroValue

e W -

\mvi - o280 computerfor £105 v

Tha MV1 computer kit usas the ubiquitous Nascom 4 Pcbandthe
280 CPU. Intedaces are included for television, printer and cassefte.
2K memory, Gaminl power supply (drives up fo 3 exira boards).
Chemy full ASCII keyboard and Quanium Graphics ore also
included. Availoble with either an ASCliversionof the
Nas-Sys 3 monitor, ora Tiny BASIC.
MV1 is expandable to Gemini
B0-BUS specification.

VE £107.50

o\,a\ue
“}itc\u'?'we
MicroValue’s SAVE

‘Nascom Special’ OVER£65

We've put together a microcomputer kit containing the Nascom 2,
Nos-5ys 3, Graphics ROM, Bits & PC 's programmers aid, Gemini 3
APSU, 146K RAM Board and mint motherboard. The result is o
powerful micro using marke! proven boards aond components.

RRP OVER £405 + VAT
MicroValue price

\C
N\“

SHARP MZ80K with
Super Graphics

SAVE
£200!

The 48K RAM Systemn is offered of a rock bottom price with the
Quantum Micros Hi Ras Graphics which givas resolution down oo
single dot and high res. plotting Choracters are user definable and
he pixel characters octually join Five ree gomes packages are
included tool

RRP L5645 VAT
Microvalue price

£445

+ VAT
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worth of accessories
FREE with every
Epson Printer

£3

Epson MXBOT.........cenvnsrensensnsne. £359 . var
Epson MXBOFT1 .....cccmmnnisnnee. £3F9 . var
Epson MXBOFT2 .......ccunninmnsnenecss £465 . var
BRSO MXT00 ... £575.var

Buy one of the above Epsons from MicroValue and we'll
giveyou a Pock of Fanicid paper, Spare Ribbon Cartridge
Inteffacing Document and Connecting Cord for Multiboarc
orNascom. The occessones

are worth £30 oufyou

canhove them

SAVE

Nascom IMP + Graphics
Only £199.war £156
Microvalue has slashad the priceofthe 80cps, 80 coclumn IMP dot

matnx printer. And addad Impnnt’s high res. graphics anad double
width character option. IMPhas
bi-directional printing and H?::pﬂi;ai p::;

fction /fractor feed.
£199 .w

(s \
\

NASBUS Compatible DOUBLE
DENSITY Disk System -
Available Ex Stock

with hundreds in daily use the Gearnini Disk system is now
the standard for Noscom and Gemini Multiboard systemns
Single o twin drive configurations are cvailable, giving
350K storoge per drive. The CP/M 2.2 package supplied
suppors on-screen editing with either the normal Nascom

of Gemini IVC screens, paraliel or senal printers, and aufo
single-double censity selection. An optional altemative 1o |
CP/M s availoble for Nascom owners wishing to support
existing software. Called POLYDOS 2 it includes an editor
and assembler and extends the Nascom BASIC to include
disk commands.

h?"’ drive m
(G809 GBI5/1)

£465 . var

Double drive m
(G809 GB15/2)

€690 . var

CP/M 2.2 package
(G513)

£100. var

Polydos 2
£90 . var




MicroValue
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MciSuswe
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MV3 WP System
Word Processing
System foronly

£2550.w

Bycom bining the power of the

MV3 and the popular CP/M word
processing package wordstar, and

then adding the Olympia daisy-
whesal pnnfer we con now offer
o system for computerised
letter and repot wiiting,
catologue and price list
compilation, etc . etc.. as well
as handling oll the dolo
processing functions

of the MY3.

Y MV2-1win z80A
Controlied Development Computer

The fully built and tested MV2 microcomputer is controlled by two
Z80A microprocessors. Infeffaces include RS232, cassette, 2 « 8 bit
paraliel ports, and graphics including programmabie graphics. It
provides 80 - 25 screen format ond includes 64K RAM, Integral PSU
and full ASCII keyooard.

Software written to run under the RP/M ROM based monitorcan
be transfened 1o disk 1o run under CP/M at a later date. This ugged

£ compute:isidec!for A'A"A
educational and industrial e
supplied with the J NIC! we
TExc\v®

advanced COMAL ‘ =3

structured BASIC.
New Software for Nascom Systems

POLYDOS 1 A dhik ODSONNG SYI10M 100 Usd with Noscom 4 of 2ond Gamini GBS Dk
Syslems Anncompoioble ond exiremely wall presented DOS thal inciudes an edio: and
SEseTDNE NG 000 Sk comMondsto Mg Nokcom BANC  Migrovplye prce £90 - WAT
MATHSPAK Doubie precision maths pockage onlape Microvolue pnce - £13 - VAT
MATHSPAK Hondle: Uied inconjunchion with MATHSPAK  MicsoMalue price - £9.95 . VAT
Command Bxdender For use with MATHSPAK # gxtends BASIC 3 resend woid ket

Micravolue pace £9.95 . VAT

Logic Ssoft Relocater An nlegroted ossembier anad Siscssemble: pOCkoge whic N alicws
MicroValue Pﬂﬁ' IR s5emOly NG Meossamily FOMm Qiywhiig 0N Ihe Memory map

£595 MicroValue pace - £13 - VAT
+VAT °F

S2AY E MIWYHNE MUUTIE 1 §

: _all
i ﬁ a‘ ua = Caflr e e e i e e e s e T e e o e
e 1u5we L_ Standard Firmware for Nascom at Reduced prices

MicroValue
Business Software Package

Atully integrated business packoge is ovailable for the MV3
and MV3IWP systems ond includes Sales, Purchase, and

Nominal ledgers and Stock Control, plus all
ducumanmi?c?n. MicroValue price - 54 oo
+ VAT

MNASFEMN L RRPEI0 - VAT Microvolue price 20 - VAT

NasSvald i nene . RAPEZS - VAT Microvolue price £20 - VAT

MV3-Low Cost SAVE NasDus - D-Bug (EPROM) T RRPES0 . VAT Miicrovalue price §30 . VAT
Busi fe SOT B o0 Poatm. o e
SIness sys m . Bits & PCs Prog Aig > £26 - VAT  Microvalue price £20 - VAT

Acomplete, lully built, double disk based CP/Mversion of M2

systemn Supplied with VDU and keyboard. Full CP/M sofware library 80 x 25 Video for Nascom

avoilable. N wreds con Now hove 0 prokessonal B0 x 25 Video dupiay by e Germir
The MV3is a highty reliable systern of MicroValue price only GUI:%?HTuEIHH'!;-"dEGCuFd Wit ONDOOND ZB0A TF:;I! €00 3088 Nol Mcmﬁlem

: i ; emo S Drowices over 50 user contoliobie funchons including prog
moduiatorinternal consfruction backed by 5155 0 . ?hglu :T;r:g?‘:ﬁ:c cnr-umnw::'lfn G-:gm G805 ;?ﬂa Gnisffmmuw;'lfms Buf ong
+« VA

the full MicroVialue wamranty. lesiea § g
. YOURLOCAL BitTs&pPC's TARGET ELECTRONICS
* 4w-=t%au,wm«by,w.vms. 16 Cherry Lane, Bristol BS1 3NG.
M | crova I ue ,Ddﬁ' EEE%VA‘LUE Tel:(0937)63774. Tel:(0272) 421196
Wa rranfy e = INTERFACE COMPONENTS LTD.
All ProQucts, exceaept kits, sold b"p" #:mﬁf;:&mﬁ:ﬁ“ 700 Burnaae Lane .Iumu Amersham .UEE?:
MicroVolue declers are supplied with ki G708 BNQUInes Lhould ' 9 [ oo :(02403)22307.Tix:837788
12 months waranty and will be Nelgnhors 1o Smiomey sz ana pos  MMGNChester M19 1NA. Tel:(02403)2 T ;
replaced oriepaired by any dealer o i e s WOL-(N01) 45 A0RG. HENRY'S RADIO
(even il you didn't buy it rom him) in the i i 28 St Judes, Englefield Green, 404 re Road, London' W2,
group in the event of laulty manufaciure Egham, Sumey 0 OHB. Tel: SM 4026822,
J! Tel:(0784) 33603. Tix:264475. Tix:262284 (quote ref:1400).
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EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

OMPUKIT UKI1OI

THE NEW &
s EXCITING
TRS80
MODEL

& 3507 based syalem best value 1o
maney on the market. « Powerful BK
Basic — Fastest around  Full Owerty
Keyboard « 1K RAM Expandable 1o BX
on boasd . & Power supply and RF
Modulgior on Doard = No Exwas
needieed — Plegon and go & Kangas City
Tape Interface on board. « Fies
Sampler Tape mncluding powardul
Dassassemble and Monstad weih sach
K & If wos weant to earn sbout
Mecros, bt Sdn't know whsth msching
1o buy then thes i the machine for you

The Radko Shack TRS-80TM Model I is & ROM-based
COMmpu e System conasting of
® A 12 inch sciesn 10 display resulis and oiher informanhon
® A 65 oy console keyboard Tor inputting programs and data
1@ the Computer ® A& 7-80 Microprocessor, the “brains™ of
the sysiem ®A Aeal- Time Clock @ HAead Only Memaory
{ROM) contaening the Model 10 BASIC Lan g Ifully
compatitsle with most Model | BASIC progrsms! ® Random
Accest Marmary (RAM) for Stoesge ol programs and data
while the Computar iz on (amount = expandabla from = 18K"
to “4BK", aptional extral ® A Cassette Interdface lor long term
storage of programa and data (requees o separate casselte
mecorder, optonal/exital @4 Printer intsrdace for hand-copy
output of programa and data |requires & separate e pomie:,
opbonal ‘extral ® Expansson area Tor upgrading to a disk
based systern [optional ‘oxiral @ Expangion orea for an RS
132-C serial communecalions interface lophonal exteal
All thesg componants are contionad ih A Gnghs moulded Case,
and all are powerad via one power cord

Desc Dewves Kit wath 2u40 Track Deves — £588 + VAT

Disc Drives Kit with 2¢80 Track Drives — ET28 « VAT
Add C26 for Installation

KIT ONLY £89.95 - var
Fully Assemblad E148 . vaT

NEW MONITOR IN ROM — avelable separately ot £7.80 « VAT -
Improved Basic lunchion ~ mevised GARBAGE routine. Allows correct use of STRING ARRAYS [4.90 Il'l.
This chip can be sold separately 10 sxabng Compukit and Suped board users « VAT

FOR THE COMPUKIT - Asaembie: Edace [14.90
GAME PACKS - 11 Four Games 0500 20 Four Games [5.00 3 Theee Games BE only [5.00
Super Space Invaders 1BX) 0850 Cheguors £3.00 Reattvre Ciocs £3.00
Case for Compubki £29.50 &40 iy Expangeon Jumper Cable [8.50 Al Begrs g

YSTEM
CENTRONICS 737 | CASIO VL TONE BTN e i

It's & new kind of musscal instrument. A computer controliod
l_!mthumr that helps you create, play and a/range Compos-
tions that normally take yoars of musical training

softwire compahible ® Huge
range of sofrware already available ® Sef contaned P51
UMF modulgror, snd cassette @ Semply pligs oo wden
E‘URG FL U!S momitor of UHF TV @ Full expansion 1o daks and proter
® Absolutely complete - just Tt N80 mans plug
48“ Thie \Vdeo G % & comphivhe Computer SyLiam 1egun
only connecton o & domests 625 ine TV set 10 be
qp.qrdl'.ﬁﬂ.d'._ of il required a vibeo monior Can ba connected
10 provede the bost quabity daplyy. 51 key typewoter st
kevboard, which features & 10 key roflover e
the foflowing accessores - ®BASIC demo
®Vidoo lmpd: ® Second casseteu lepd, ®
& BASIC manual; ® Beginners programasn
vaeful programs in the BASIC computer |

HITACH!
PROFESSIONAL
, MONITORS

gl o - o e
12 £199 £149

® Rollability Sold state cirouitry wieng @ g slgon
Vansstons ensuiés high rebpbahty @ 500 lines horizontal
rasalution

DOTMATRIX B o e . — _ B 0 e
EXTRA
sots @ Microprocessor Electronics @ Expanded Print @ Hight AUTUSTART

- rEsChEr, 1T E
PRINTER iirieiis BE G3000
KEYS!
aH0 CPS P (sora!
Margin Justification @ Print Undoerfineng 9. Wire Free Flghs

-
Saries
only £369 iy WITH
including cabiles NEW
Siandard Features IH"_ \\i:-l
: 2 1o v, ¥
2 = Epaced .'ﬂg;:a.f E%PEPE}# cor B — IR _’.—r’—f‘:::u Aaky =
B Monaapaced Mode € Piopostonat R — - - — H E nded 175 ki H
ot 16,7 CP1 81 x 8 |Proportanall o 7 1 & IMancapacest ] WE ARE NOW STOCKING THE ] £279 D e T S
Dot Mates ®7 5 8 Dot Matwix @3 Way Papin Handing - & e -
Syitern 89 Character ASCY1 plus 6 Ewopean characies APFLE " AT HEDU'EED FHICES
Prind Hpad @ Badohectiong! ‘Sl-r-rlmr bharor Paper Drwe @ Full
COne Ling Bulfer ®21 LPM With B0 Colwmng Printec @ 58
LPA Wiih 20 Columns Panied @8 Lines Per mch Vértcal -
| %

Spacig & Paper Tear Aar @ Controme Colours and Logo

Gatting Sterted APPLE |l s faster, smalier, and maore
powerful than its predocossons. And it's mote fun 10 use 100
because of bull-n leatures
®HASIC The Languago that Maked Piogismning Fun
& Hogh-Resolution Graphics (in @ 54,000 Polnt Array) foe
Fingly-Detaded Duplays. @ Sound Capability that Brings
Programs 1o Lile. @ Hand Controls lor Games and Othor
Humsn-Input Apphcations, @ lntemal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Bag-System Per
formance in  Small Package. @ Eght Accessory Expanson
Slots 10 ket the Sysiem Grow With Your Needs

You don't nead 10 be an expert 1o enjoy APPLE Il It is a
compigle, ready-1o-1un computer. Jus! connect it 10 2 video

fay and $1arT using programs (o weling your ownl the

forat day. Youu'H fend that its tutorial manuals help you maks o
o Cwn parsonal probibem sobver

- [
—————

h MICROLINE 80 £299 - va
| ® B0 cps Uni-directpnal @ Srmall sare; 342 1W) « 26100 =
TR i) e, @ 160 Characters, 986 ASCH and 64 graphics #3

Hosiponial resolular evcess of 500 nas @
acheved in pecture center @ Scuable pleture Even played
back pictures of VTH can De deaplsyed without jrenng
® Looping video Input Vedeo nput can be looped thiough
with basltan tormingtion swiich. ® Extermnal syne opers-
ton (available as opson for U ang C typesl @ Cormpact
conatructlon Two momtons ate mountabie s:ie by sde in a8
£ atarnddard 1% och rack

Craracter sizes” 40, B0 or 132 chars/line @ Friction
and Pin Feod @ Low nome: 85 ¢B @ Low weight: 8.5 kg

MICROLINE 82 £449 «var

880 cps Bi-drectional logic seshing ® Small size: 380 IW)
= X280 = 130 iH)mm, & 160 characters, 96 ASCH and B4
graphcs, wath 10 Mational character-sat Varnanti. @4
Character sires: 40, 65, 80 or 132 chars/ling. @ Byilt-in H
parafiel and senal nterfaces. @ Friction and Pin Fead
®low nose: G500 @ Low wisght: Bkg

MICROLINE 83 E779 « var
® 130 cpa bi- dwectional logic seeking ® 136 column printing
&h up 16 15in forms @ Sl sape: 512 W1 « 328100 = 130
IH} mm. @ 160 charactifs, 96 ASCH and B4 graphics with 10
Natignal chasmacier-set varanms @3 Chasacter spacings: §, 10
and 165 Chars/in. ®Buitin paraliel and seiial Interfaces
® Fricton and Pin Food ®low noise 6548 @ Low
wemight 13 kg

ACORN ATOM

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

(1 ¥ 5 o 5
Specipl foatures include @ Full Siged Keyboard @
Agsembler and Basic ® Top Quality Moulded Cose @ High
Resciution Colour Graphics ® 6502 Microprocimsor

COMPUTER
POWER TMHAT

LE_::;—-"- ONCE FILLED A ROOR
CAN NOW BF CARRIED IN YOUR POCKET

Delivery is added at cost. Please make cheques and postal orders payable 1o COMPSHOP LTD., or phone your ofder
guoting BARCLAYCARD, ACCESS, DINERS CLUB o AMERICAN EXPRESS number

MAIL ORDER AND SHOP: CREDIT FACILITIES ARRANGED — send 5 AE. for application forn

14 Station Road, New Barnet, Hertfordshire, ENS 1QW (Close ro New Barnet BR Station — Moorgate Line
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G

—. & . P i L4
~ R OPEN (BARNET) — 10am - 7pm — Monday to Saiurday . -
[r—— | . — NEW WEST END SHOWROOM: OPEN 24 hrs. 7 days a week
| e 311 Edgware Road, London W2. Telephone: 01-262 0387 01-449 6596 °

P | OPEN (LONDON) — 10am - 6pm — Monday to Saturday

PE"’“P‘;,’CL‘ rgest Discounl 4 \pei AND: 19 Herbert Street, Dublin 2. Telephone: Dublin 804156
ersonal Computer StOres” . coMPSHOP USA, 1348 East Edinger, Santa Ana. Calitarns, Zip Cada 2705

Tessohone DWT T4 BA72526
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would I dowithacomputer?

TO 33 ML JONES
REFERENCE DATE BALAMCE B7 HILL STREET
BALAMNCE AT 11 E100 MNEWTOWN
1200 an E30100 POWYS

200 4l EZBE00 WALES
12003 ah EZ2B100 MEWTERAN

1 -
END OF STATEMENT D888 12345
PRESS ANMNY KEY TO COMTINUE

1418 it g Torce *Flaar e voud el Vishager By Le g sifg K vhe inumdown sninendh, everpthing Way Ohietall pfal Curphaifs B W s Fall
- vout lnancet s vour gt g frove ghea $ekepduannd apribecin bbb

MADMDAY G B DEFPMTIVES STAMDPS
1000 AM GO TO BOSET DERICE
‘?El: ARA COF F:E WATH - 1E34 KO PeOTO 01
MES JONES kA B Gu
12 00 AM LLINCH £7800 £750 E370

v & Fubdnen eaths {nam ¥ Keop a dary of Tutusc appouaiments S subogac 2l puost collociaorm *Tewc b ihee ¢ hed oin mvoliliplecalon
1 Wl and pusl events firasem Cspn U slasrige aindl Py Arasin. o1 Bhet senn e

=

Wit @ ek o can Wi s o Itk K AN paci s panih the momary capabsdey B Al you need #o Lo for (409 ARl e mangy o Beeikna i Eriagiey
ply & programs st L4995 *Theer programs foquun (his umit o help o becomy a8 ol

You'll be surprised how much vou can do
withapersoral computerand ven moresunpised 1 11€ f1FSt personal computer
at how little it costs. hat 1
We made itour business to find not only the best- t OI] Y
value-for-money computer on the market, but also the adds
best books to enable you to progress from a beginner up tO

o an advanced user. And W.H. Smith is the only
retail chain where you can buy the incredible Z X81. o8
The Sinclair ZX81 is a masterpiece of design. A i

Which is why it can carry out programs you'd
normally expect from more expensive computers.
Although the ZX81 is fastand powerful,
its also simple to use. Within hours you can learn 1o run pro-
grams and within a week you could be writing your own
complex programs. All you need isyourown TV ST,
(any model thatreceives BBC2) and a cassette 12
player when using pre-programmed cassettes. st e
And W.H. Smith have a range available from KR
£3.95 each.
So take your first steps in computing at
W.H. Smith and make your life easier to run.

WHSMITH

Prices correct at lime of going to press. E ﬁ

wrudkadis @1 1heve braaches salvi- Altnincham - Basiidon - Bedford - Birkenhead - Birmangham - Bodion - Bournemouth - Bracknell - Bradfond Brosdway - Brafiosd Kirkgate - Brent Crods  Rnghton Briiol Brosdmead - Bromisy

Burnley - Cambadge Lion Yerd - Centerbury - Cardhill - Caddisle - Chatham - Chelrnsford - Chester - Chichester - Chippenharm « Colchester - Coventry - Croneley - Croy Darkngion - Dedty - Doncanter

" «3v - Enstboyms Fj:‘.j"_}! h - Eitham - Exeter - Gloucester - Guildliord - Hamemernimith - Hanley - Harrogate - Hastlepool - Hemel Hempsiead - Holborm Cirgus < Hull - Iifosd - Tpawich - Konungion - Ksddemmmiies
i L Himpvasy - Leamington 5o - Loeds - Leicesier - Lewchworsh ¢ Lewtsham « Lincoin - Liverpool ¢ Loughborough « Lowestolt - Luton - Macchoaficd - Masdenhesd « Musdvwone - Manchenizr - Middiesbrough
. : Moeogels  Newioh ARG Nomhemsios - Noresch o Nottinghem Listergeie - Notinghem Yictons ' Qrmington - Oaforg - Pelstheroggh - Phompeh ' Poplelag - Pogie - Pensmepn Fumngs - Resdra  Richmons

swury - Shelfield - Slough - Solihull - Southampton - Southend - Staffoed - Statnes - Stevenage - Siockport - Stockion - Straiford East- Sircatham - Sundefland - Suiten Coldfield - Swindon - Taufilon * Te fourd - Watford
om  Wolverhumpton - Wood Green - Woobsich - Worcester - Worthing - Wrexham + York.
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.that's the only word to really
descnbe 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 1, incqrporating 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
owWn programs.

® A MACHINE LANGUAGE
MONITOR, with Display, modify,

B YOUR COMPUTER, DECEMBER 1881

RENUMBER and SCREEN PRINT.

enter and execute (with break
points) facilities.

Genie I 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. Harmessing all the
advantages of Genie ], including
low price, Genie Il adapts

perfectly to commercial functions

with the following features:

b

® Numeric keyboard

® Four usable, definable
function keys

@® Extension to BASIC

® Basic business
commands

® Fully expandable with the same
periperals

(LT CLa R L ke G
l"l
‘-'\




Genie I and II approved dealers

’ AVON Mictostyle, Bath, 0225 334650315705 BEDFORD
Hew s 13 Monitur‘ Comp a!:;;rl.??..:-:;h!u:.!uzud 0525 176600, Comserve
u > - - Bedford 7234 216749 RERKSHIRE PC P, Reading. 0734

There is now a choice of 2, 12" monitors ses2s2 BIRMINGHAM Laskys Micredigual

with the Gerie I system, allowinga  Jmimis 25565 pusrmioe
clear, easy toread image, andno  =eteia o ) B Chnpesnms

interference with your domestic T.V. Interface Components. Amersham, 02403 22307
CAMBRIDGESHIRE Cambridge Micro Compuaters

viewing. The new EG 101 comes with an cambridge 2223 314666 CHESHIRE Hewart
Electronics, Macclesfield. 0625 22030. Mid Shires

d updatEd‘ gIEEI!. P‘hﬂspher tube Computer Cenire, Crowe. Laskys Microdigital, Chester

— 0244 317667 CUMBRIA Kendall Computer Centre,
Keondall, 0539 225556, Northrock Music. Carlisle. 0223
37114 DERBYSHIRE Kays Electronics. Chesterfield
Q246 11886 T Crossley. Chesterfield, 0246 B50357
DORSET Biandlord Computers. Blandlord Forum, 0258
53737 Parksione Elecirics. Poole, (202 748555 ESSEX
Emprise, Colchester, (206 885538, Compusiall, Romiord
OTCE 751906, Infclab, Chelmsford, 0R45 35T111 Micro
Computer Services: Clacton on Sea, 0255 13018 C88C
Iferd, 01-554 3344 GLOUCESTERSHIRE MPL
Compaters, Chellenham 0242 582030 Petnie Systams
Chedlenham, 242 384060, Compuler Shack, Chellenham
0242 5R4I1 Zeta Computers. Stonchouse. 045 TR 3444
HERTFORDSHIRE Photo Acousiws, Watford, (221
A06EE. Watlord Electronics, Watlford, 0927 405BE ATTH

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 Surnert 01-441 2923 KENT Mateix Comparet Sysome.
optional double density. It connects te a printer, or RS232 interface Hompaed 0438 U482 The Conmmter Bocrm
or S100 cards. There is 16k RAM fitted and it has a new low price! Tunbridge Welis, 0832 41645 SMG Microcomputers,

Gravesend, D474 5581 Swanley Elecironics. Swanloy,
0322 64551 LANCASHIRE Laskys Microdigital
Liverpoaol, 051.227 2535, Mighty Micro, Burnley, 0282

L] 56756 Leisuronics. Blackpool, 0253 27500 Harden
Haw ! "N F I mter ﬂ:ct Dl‘_-"l-"d'l'.'l'll;:-_. '|B].E_;:4F|I5E|:|DL oz 5; ﬁTE-“‘l" M:IHI::U F}”ﬁ Sg.rlp.
- St end, 03817 T8 Sonind Service, Burnley, 0282
The EG 602 prlntEf CaFl be 38481, Computercat, Leigh. 0842 805730 l.u:k;-':
connected to the Genie either ;!:Jl::r-;l:u_ﬂhil. h-_-;ﬂa.-.. 0772 5—"‘?—?;,"‘!?“'1"5“‘3‘“
L ecironict, Leicester, 0533 871511, Arden Data
tdt}raug]h t'h'e e;pander- or ?t-.‘-.'ll.l'r.- ey, L ortert 0533 22285 Keam Electionics
irectly i i Leicester, 0533 27550 LONDON (CENTRAL) City
h oy nto t -IE f:m_nputer I.I.SIII.Q Microsystems. ECE, 01-588 72714 LONDON (NORTH)
the Parallel printer interface. It is Radio Shack, NWE, 01-628 7174 Comp Shop. Edgewate
i ¥ Road, 01-262 083T Ch Electronics, NI, 0] .263
a compaCt un“' WIF_h an_ﬂﬂ '-'-:'.:E ‘J-'a:-_'.n M:-rlrnch:;:r;;:_::ﬁ&];lﬁff.‘ 'I%!.‘.-il.'l Comp
column, 5 x 7 matrix print-out, Shop, New Barnet, 01-44] 3377 LONDON (WEST)
3 3 Eoncd Heary's Radio. W2 01402 6821 BDM Compuater
operating quietly and efficiently Marketing, W9, 01286 7374 LONDON (SOUTH) Laskys
at Eﬂ characters per second, Microdigital, Kingston, 01.548 1271 MANCHESTER

Laskys Microdugital, Maachemer, 061832 6081 ABC

Supplies, Levenshulme 061431 5265 NORTH EAST
%‘ 1 Ling C-:mp.l.*;:' . Holl 04832 855189 Derwznl Radio
.-"-'-\—_____—‘ h Scarborowah 43 65558, Brinrs Computer Servicos

haddieesboroagh, 42 2463017 Ceneral Modthern
Microcomputers, Hartiepool. 0TRI 86387 . HOCS
Associates, Cateshead, D631 82154 NORTHANTS
Arden Datas Processing. Peterboroogh, 0711 49877
NOTTINGHAMSHIRE Vnivessity Radio. Notingham
"|=._'| l‘*i”’ ﬁlﬁ:ard Vll.l W l1r|uI1 |:| Not r-uilar '-.".‘\'.'

New!...Parallel Printer

Interface. t |
Enables you to connect the printer .
directly into the Genie computer e |
without using the expansion box.
reril ! 'E'::"":‘A.

— L

=

N:dii.‘-d C-:‘—.puu.': 5-|."r'.':|:*."s ."u. H
Electronic Servicing Co. Lentan. 06

RB6TS 6700 D
TI48. SCMDE '-?.'.l
G334 12540 i.l.u:-s- 4 4=

2014 Sco oy ¢ L il = 5
'|.a.:r px e r:-l:u al Glasgew. 041-12
Coampilang, Gl lasgow G4l-204 1811 S..ll...rlL.eIHz'

Disk Drive.
T SHROPSHIRE Tastan

As well as the obvious advantage of mass gh. 0313
storage, the addition of the disk systemto 52y G P 0 CLOP AN
the Genie means much faster access to ki asctge. D118 SSTATS Gt Bricha. URTS SHEEA

SOUTH WEST Dislewise Lid, Plymowth, 6752 ?'Il |,"|_-:
other languages and full random access Diskwise Lid, Callington. 08793 3780 Electrosure

] E , 0392 S6260/55667. West Davon Electron
file handlmg, Up to 4 of these 40 track '!':IE-::Ilu.-. o8 EEE .1:'-'.'?-;-1. EUFI?I}}L;“;.«.&M:? l:c:t-].-::-:-uw.'s
' drives can be used on a system. e S o 1 e B

L TITILLGA !H.FI.lE'I' Croydor
ntos Heath, 01-689 1280

oL-8&T 61 -=' | SUSSEX "~‘>‘
Wﬂl.ﬂh'-* 10

Em-r-:-:--: Led Ipa et
e ’Ll.‘! pe, Th
Li‘l'l'\.-l' ics Led, Wallingt
tronics, Chichester 0243 51

New!...Double Density Adaptor

Doubles the s*orage capacity of your disk i ”5= i
Cations. Cardyl B Teylan
drive by anﬂWlng it to work d':'ub‘]& = Computers. Bangor, 0248 52 WE!TMIJ;LAHDS

TV Services Sioke on Trent O7TRS E1EG30

4, i
densit y o= Alle
sity. : a1, Stoko on Trans 0752 48348 WILTSHIRE

) SPECIAL TECHNICAL GENIE R ke oy e .‘1';:1.:24
HOT - LINE ON 0539 4995

585113 Amatesr Radio Shop. Huddersfield, D482
Thomas Wrght. Bradiord, 02T 663471 Scene and
Heard. Halilax 04

Doncaster. {

) fesr ali I|| m:-. cal advice and service Back-ap of &y 9747 18 . a
epaat &l the Gania avetain duact frorn the sxpey ¥ B e i
A Ef E Tid Sy ENa ! froan wpdnls Phata l‘.;--: e 5."'“'-"'11 E"""'Fﬁb EIRE
o . . : . : Compahop. Dublin. Duble 14533 NORTHERN
For full details and demonstration of Genie [, Genie I of advice en any aspect of the IRELAND Business Electronic Equipment Beitast
system, either call in to your local dealer, or write dir 46181, Brunain Laboratories Lid. Belfast 0232 2577
m}f ; bal ¥ e directly to the sole importers at the CHANNEL ISLANDS 03B Orosns & Savios
ddress below. 0534 26788/23564

Chesterfield Road, Matlock, Derbyshire DE4 5LE
Telephone: 0629 4995, Telex: 377482 Lowlec G.
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The Northern Show 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 le'lg-"-
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, HAG 1TS, Middlesex. U.K.
Phone: Northwood (09274) 28211 Telex: 923498
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ZX-81 CODE

fter reading the November issuc

from cover to cover, | tried ro
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 attempt al
machine-code programming, so |
took great cars 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 tell me where I've
gone wrong, so that | can at last see
the advantages of machine-code pro-
graming?

Nick Carrer,
Milford-on-Sea,
Hampshire,

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

LD HL 16438 33,54,64; crash
INCIHL) 52

Just before byte number 16736
insert:

JRZE 406

Line number 2 in the first Basic
program should read line
number 5, 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.
1 had repeatedly tried to load my
cassette and had tried everything,
including prayer, without success.
The article reassured me and I have
subsequently returned the cassette to
Sinclair Research for exchange.

I should add that the cassetie sent
was a free cassette issued to calm my
nerves because | had waited since
July 11 for a RAM. I have not as yet
received two cassettes ordered ar the
same time. What a pity that such an
excellent machine as the ZX-§1
seems to be marred by such inade-
quate software and after-sales
service, I hate to think what use the
cassettes will be when they

eventually arrive,
DB Orpin,
Binbrook,
Lincoln.

RAM ALTERNATIVE

’ n the October issue of Your
Computer, P C Jowsey indicated
in Response Frame that the circuit
disgram supplied with the ki
version of the ZX-8]1 suggested the

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

I have carried out this modifica-
tion but using 2 4802 which is an
updated 24-pin version of the 4816.
It is pin-compatible with the 4118
except that pin 19 must go to the
A0 rail — as for the 4816,

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

I am a newcomer to the Sinclair
ZX-81 which 1 have just finished
construcfing. | read with interest
that some users have had problems
recording on cassettes from the
ZX-81.

Some very cheap casselte
machines have am integration
capacitor across the speaker or
carphone socket. Mine had onec of
0.068uF and I found that it upsert the
replay into the compurer. Removal
of this capacitor completely solved
the problem. If wou are lucky
enough to have a circuit diagram,
check to see if your recorder has this
capacitor.

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

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

Sruarr Srirling,
liford,

Erssex,

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 is 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 is
hot, apply small quantities of solder
to the sirips of solder already present
on the board. This should be done
on both sides of the output 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 cassette-player
incompatibility.

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

YOUR LETTERS

used — 1 have eight of them, The

simplest cure for this is not 1o send

the sofiware back o the suppliers

but 1o borrow someone else’s player

and try with that. When the program

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

Jem Sofresare,

Lilbourne,

Warwickshire.

SCOPE TEST

fter a look through the Your
Computer survey of program and
tape standards in the October issue, 1
think it is worth mentioning that an
oscilloscope 1s  extremely useful
when making or testing ZX-8] tapes.

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

- Ty S

Porfect Wl koad with Woril load TV
diffully at abronmal  screen stil

are those which only affect pant of
the tape, e.g., dropouts and bad
patches. 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 batch, If
anvthing suspicious is found, we test
part of each tape for a few seconds
on the oscilloscope.

Mike Salem,
Hilderbray Lid,
London NW'1,

“LIFE” ON 16K

X-81 owners who have tried to

run Sinclair’s Lile program with
a 16K RAM pack fitted will know
that the sysiem crashes — albeit
gracefully. The following procedure
permits the program to run with
16K, Load the program and enter
these threc lines:

900 FOR N = 16666 TO
16550 STEP -1
910 POKE (N +2), PEEK N
920 NET N
Then type:
GO TQ 900
Amend line 700 to
700 LET C=USR 16572

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

This procedure works because the
original program ran with a page
width of 16 characters, whercas the
16K, RAM creates a 32-character

display. The two additional memory
locations created by opening the
machine code a1 the right place
contain the shift lefi instruction, and
effectively multiply the page width
by two.
Martin Buckley,
Southampton.

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, bur why leave it
to the poor purchaser — surely they
could have been altered before
release? 1 was undoubtedly unlucky
— I bought cassettes | and 4 and
have had 1o return number 4 because
of errors.

Eric Deeson’s Sketch Pad program
in the same issue proved a great
success with my cmuldren, 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 IF LEN A$< >3 THEN GO TO 60
Gillian Turner,
St Neots,

Cambridgeshire,

VIC OR ATOM?

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

At the price of about £300 for the
Vic-20, the Super Expander Cari-
ridge and the cassctic recorder, |
cannot see that it is good value when
compared to the expanded Acorn
Atomi. 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 & non-
standard Basic, but once you become
accustomed to i, asided by the
excellent manual, it 15 easier to
understand than the Pet version.
Added to this is the fact that the
Atom comes as standard equipped
with an asscmbler, rather than the
Vic's clumsy Peek and Poke —
surely a big point in its favour.

In short I feel that this British
competition is more than a match for
imparted machines. 1 would advise
anyone wanling a computer to buy
British — not only out of patriotism
but for value for money.

N Goodwin,
Horley,
Swurrey.
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Co-op to help
U.K. clubs

Co-OPERATIVE Retail Services is to
create a network of home-compurer
clubs for its customers, members and
staff. It has long been the practice of
the Co-operative movement [0 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 relations 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. | am convinced that
there must be many thousands of
people just waiting to join home-
computer clubs™,

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

Upgrade ZX-81
memory to 48K

OwnNERS OF either the Sinclair ZX-80
or ZX-8]1 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 1o run
48K Basic programs which can
include up to 16K of assembly code.
The memory is available in cither a
ready-built form or, for the more
adventurous, a kit is available.
Unlike the 16K RAM pack, the 48K
memory extension is complete witha
power supply which services the
computer as well as the memory
extension,

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

The memory 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 L85
plus VAT. Memotech: 0865 513356,
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Sinclair seals Japan deal

CLIVE SINCLAIR has good reason 1o
look pleased with himself. The rwo
gentlemen with him are British
representatives of Mitsui, the giant
Japanese trading company, who are
about to begin marketing the
Sinclair ZX-8] microcomputer in
Japan.

M Ohtaki, 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-81 as an educational
toy"".

Shimizu is the man responsible

This is the ZX-81 Print ‘n” Plotter
Jotter from Butler, Currie and
Hook. ft is & 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 feaves, the Jotter has each
page printed with a ZX print grid
and a ZX plot grid. Each grid is
fully numbered and clearly
definable. The pad measures
11.75in. by 8.25n. — the
standard A4 size. On the print
grid each of the 704 character
positions are shown and
numbered. The plot grid has all
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 subsequent pads cost
£3.15; if five are ordered, a free
ZX Print 'n” Plotter Film is youwrs.
The Film costs £2 if bought
separately. Discounts on larger
quantities are offered to clubs
and user groups. The retafler of
the Jotter — Butler, Currie and
Hook, 19 Borough High Street,
London SET1 — is planning fo
extend the scope of the Jotters
to cover other popular micro-
computers. Butler, Currie and
Hook can be contacted by
tefephone on 01-403 6644,

w137

for negotiating the deal which has |
opened up the world's second
biggest mircocomputer market 1o the
world's best-selling microcompurter.

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 1o Japan
— everything from British Leyland
cars to Scotch whisky, Mitsui
expresses a 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.

Chive Sinclair said that he
originally believed the Japanese
marker to be 100 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 payroll program
| together with step-by-step instruc-
tions, which runs on the ZX-81 with

16K RAM pack and printer, will

perform all the payment and
deduction calculations and ¥eep 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 10 be made, It can

also gross a nett pavment. There isa
program-replacement service in case
of any tax changes. Contact
Hilderbray ILid, 810 Parkway,
London NW1 7AA. Telephone
01-485 1059.

Learning Basic
in the lab

SincLaik Research has developed a
hands-on ZX learning laboratory 1o
enable users to learn programming
at the machine. Developed by
Sinclair to meet popular demand,
the laboratoery comprises eight
cassettes and a 160-page manual.,
The 20 programs each demonstrate
an aspect of ZX-8] 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 Kings Parade,
Cambridge, CB2 1SN, and costs
L1955




Schools enjoy
special price

Morg THAN 2,300 secondary schools
have opted for the Sinclair ZX-51.
The machines were sold to the
schools under a special low-price
scheme which was run carlier this
year by Sinclair in conjuncrion with
educational distriburers Griffin and
George. The scheme was Clive
Sinclair’s personal bid to widen the
choice of microcomputer equipmen!
available 1o schools.

The Government-assisted scheme
restricts the choice of machines tc
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 thar
it did not fully account for the needs
of all schools. We believe that the
success of our scheme vindicares our
approach as both practical and
economic™.

A WIDE RANGE of Commodore-
approved peripherals for use with
the new CBM Vic-20 micro-
computer has béen released by Stack
Computer Services. The peripherals
give the Vic many of those facilities
associated with larger or more
cxpensive computers, Judging by the
response Stack has already received,
these products are destined 1o be
very popular.

The most obvious add-on 10 any
small microcomputer system — after
the tape recorder — is extra memeory.
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 |

want more,

Stack markets a 3K 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
queuved 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 to be extended 50 that everyone
cowld have a chance fo 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, arganiser Mike Jahnston is
planning a second fair to be held at Central Hali, Westminster, on
Saturday January 30. This time, to cope with the rush, the doors will
be open from 10.30 amuntil 8.30 pm. The floor space will be doubled to give
everyone room fo breath, Anyone interested in exhibiting should contaet
Mike Johnston — after 7Jpm, on 01-801 97172,

Noise-generation board
fills the sound slot

Forth reviewed
for Microtan

TANGERINE 15 assessing a Forth
compiler for the Microtan. Iis
release will most likely coincide with
the proposed new disc unit which is
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 fearures is
the manner in which users can
define their own key-words,

Tangerine has withdrawn the
discount facilities enjoved by the
Tangerine Users’ Group, commonly
known as TUG. To continue ro
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 Tanmsoft
Gazerre. Free copies of the first issue
will be sent to all Tangerine users.

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

The first product to be released
from the company is a pro-
grammable sound-generator board
for the Tangerine microcomputer. It
is Tangerine-sized, slots into the
system motherboard and has an on-
board speaker and an andio-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 to your Bang and
Olufsen.

The board is centred on the

NEWS

Vic extras that add power

The Vic joystick from Stack is fust one

space as on the Commodore Per —
that means programs written on the
Per 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 facilines. Another
advantage of the device is thar i
offers high-resolution graphics.

There are in fact a whole range of
memnary 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 to
£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 rthe computer is
switched off.

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

A CEM Vic can be used as a
remote terminal to 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 wversions,

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-
tude of the sound can be managed by
the envelope-control facility.

Documentation with the board
explains how various sounds can be
obrained. 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 [rom 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 to start,
how 1o program the beast, a guide to

‘& new range of peripherals.

ane at £17.25 and the full imple-
mentation of the standard interface
coars £49,

(ther peripherals include joy-
sticks, rwo of which can be used if
the multiplexor is used, an adapror
cable, a switchable ROM unit and a
roolkit ROM.

Stack Computer Services accepts
orders over the telephone if you 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-256 definition are now a
reality for Microtan users. The
programmable graphic generator,
developed by the Tangerine Users'
Group, follows in the footsteps 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 0202-294393.

The sound-generator box.
building up a sound, notes on the
physics of sound, a list of fre
quencies und how to obtain them
and 2 note on installing external
speakers,

The board also contains 1wo
independent eight-bit inputfourput
ports which can be used for control
purposes. A second sound-producing
chip can be added so tha, 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
Mash Square, Birmingham. Tele-
phone 0299-266143.
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THE

COMPLETE SINCLAIRZXS81

BASIC COURSE

Al last, 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 B1 programming.

Whaether you have never done any programming or
whether you are an expenenced 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 for the
Sinclair ZX 81 - no other books or aids are
necessary. All is revealed in our easy slep-by-step
guide with programs and “"test yoursell” exercises all
the way through

As you become more proficient with computing, the
Complete BASIC Course will conlinue lo be an
essential guide, giving you finger tip relerences,
numerous advanced programming techniques anc
memaory saving devices specifically for the Sinclair
ZX B1

HOW TO WRITE PROGRAMS:

Even if the idea of writing programs is completely
mystifying 1o you, the Complete BASIC Course will
show you just how easy it is. In no 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 systemaltic
and simple ways to write programs. Even
expenenced programmers will benefit from this
Course, making programs 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 81 in 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

e Games

* Mathemaltical applications

* Displays of 'Antificial Intelligence

EVERY FUNCTION COVERED:

No matter what your application, what your
confusion about any function, you will find it covered
inthe 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 provides a short description and
example programs of all lopics.

A PERMANENT WORK OF REFERENCE:

The Complete BASIC Course s an excellent
reference work for experienced programmers
(including tlips 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 information 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.
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OTHER TITLES AVAILABLE:

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

The following litles 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
15 a valuable adjunct 1o the Course, saving you lime
and effort,

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

Not only over 30 programs, from arcade games to
the final challenging Draughts playing program,
which all it 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
tor the Sinclair -

A complete beginner's guide to the computer s own
language - Z80 machine language. Machine
language programs enable you lo 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 experienced programmers
by Dr. lan Logan, this book illustrates the Sinclair's
own operating system and how you can use it.
Includes special section on how to use machine
code routines in your BASIC p+rograms

SRS SRS A IR A AN AR E NN

Order Form:

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

(Carrespondence to
Glebe Cottage, Station Aoad, Cheddington, Leighlon
Buzzard, BEDS LUT TNA)
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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
is the professional
microcomputer at your
nearest Laskys store or

write to our Mail Order department for more details.
LAFKYS is the largest specialist Hi-Fi chain in Europe, in July 1980 they acquired
Microdigital — an independent, specialist microcomputer store based in Liverpool.

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 Professional Microcomputer Retailer

with 10 outlets Nationwide & Mail Order

19/21 Corporation Street, Birminghom, B2 4LP Tel 021.632 6303
Manager. Peter Stollord 300 yords from Bullring Centre

BRISTOL

16/20 Pann Sireet, Bristol, BS1 JAN Tel 0272 20421
Opening 16th Oclober
Setween Holiday Innond C & A

The Forum Norlhgqll: Street, Chester, CH1 2BZ Tel D244 3175847
Manoger. Jeremy Ashcroft. Nex! to the Town Hall

EDINBURGH
4 5t James Cenire, Edinburgh, EH1 158 Tel 031.556 2914
Manager. Colin Droper East end of Proces Street, 5t James Centre

KINGSTON (0pening early 1962}
18/40 Eden Street, Kingsten, KI'1 1EP Tel O1-548 1271
Opposte Moin Post GF‘EC‘E .

MICROCOMPUTERS

LASKYS

MANCHESTER

12/14 S1. Mary's Gele, Morket Streel, Monchester, M1 | PX Tel 061-832 5087
Manager Lesly Jocobs. Comer of Deonsgote

NOTTINGHAM (Opening cory 1962)
1/4 Semithy Row, Nottinghom, NG1 2DU Tel 0602 415150

Manager Alister Howkes
Within Marke! Square, Exchange Buildings, Meoltingham

58 Leopold Street, Sheffield, 51 2GZ Tel 0742 750971
Maonoger Jushn Revwles Tnp of the Moar, oppoute Town Hall

LIVERPOOL

33 Dale Street, Liverpool, L2 2HF Tel 051.236 2828
Manoger Maork Buller Between the Town Hall and Magritrates Courts

LONDON

42 Tottenham Court Rood, Lendon W1 9RD Tel 01.616 0845

Mail Order

Microdigital Limited, FREEPOST (Mo stamp required), Liverpool L2 248
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Commodore’s brilliant new
VIC20 home computeris at yourdealers
today. Now ou can get your hands on
the world’s home com

we're sure you won't be dlsappomted.

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

_ NOWYOU CAN BUY
- THEBEST HOME COMPUTEF
INTHE WORLD.

octaves, as well as sound effects.

Eight border colours and sixteen
screen colours.

Allin 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
or write to: Commodore Information Centre, Baker Street,
High Wycombe, Bucks, or Tel: Slough 79292.




FOR ONE UNACCUSTOMED to believing that
State-financed schemes ever do much good, a
visit to London’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 but the area as a whole remains poor. It
18 hardly the place where you would expect to
find a computer centre, sited opposite the Free
Republic of Frestonia — a group of houses
occupied 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 dewvil”,

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

COMPUTER CLUB

Notting

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 UK.

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-maich 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 o know; integra-
tion of real practical work experience is a key
feature of adult 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, eic., 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 so 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

Technology
Centre

curriculum. If someone should wish to play
Space Invaders for two months to 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
components, 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 a particular way to a computer.

One of the weaker areas i$ 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, : nd
the Centre clearly enhances credibility with
local employers. By working with high tech-

feontinued on next page/
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fcontinued from previous page)l

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 artached to the 30 centres
throughout the country. Such a concept 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 at the
Centre, backed by the teaching staff and
engineering associates. Networking between
centres means experience and design work will
be shared, so cutting development costs.

Need-based — as opposed to consumer-
orientated — manufacture is not the easiest of
areas in which to start a 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.

| blind, or deaf. Now think how you could use

COMPUTER CLUB

If you want to know what devices they will
be making, imagine yoursell paralysed, or

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 Ltd
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, it's a
definite success. The fact that the Department
of Industry’s Education Department will be
investing £6 million to £7 million in creating |

similar centres throughour the U.K. over the
next year is a measure of that 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 educational advice
at an adult and communuty level as the new
units are started in tandem

The Information 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 Cenire, taking into account current

neads, local and industrial resources
The beauty of a loosely-coupled nerwork is

that it can be tailored o 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 10 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 4+ VAT.
Think of the future .

How do we do it?

your Microcomputer,

RAM EXPANSION for6502andZ80A Micros

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

Prices:
Expansion
module Atom | Old Pet| New Pet| UK/QS | TRS80 | Videogenie | ZX81
16K £40 £40 £40 £40 £33 £33 £33
32K £52 f52 £52 £52 £45 £45 £45
B4K £80 £80 £80 £80 £13 £3 £73
128K £130 £130 £130 £130 £123 £123 £123

Frices shown are for kit vorsions. 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 64K bit on a single chip, which consumes a mere 10mA at 5V to retain your data or programs. We
put eight of this on to a board the size of a cigarette 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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TRS 80-GENIE SOFTWARE

a-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 question 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 importantly - 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 oul 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 lll and the Video
Genie Models | and I1.

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

VIDEO GAMES

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 Frix circuit,
manoeuvring round trees and moguls in a
downhill ski run, destroying hordes of mal-

intentioned Martians, and averting a nuclear | paqic Programming cartridge is also available,

holocaust, are some of the more soothing
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
computer-game systems.

All the video-game computers plug into the
aerial socket of a conventional television —
preferably colour, as they all generate colour
graphics. All are equipped with game controls
and a mains transformer. In the case of the
Marttel 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 thar 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 from 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 left-hand side of one display into the right-
hand side of the next, to capture and jail a
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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 Planet. 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 — |
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

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 so many pubs throughout

the U.K.

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
Intellivision.

Separate joysticks

Unlike the other wvideo-computer game
systems which have multi-function game
controls, the Atari uses separate joysticks and
paddles, which means users have the task of
plugging and unplugging controllers when
changing berween some of the cartridges. It
also means that to use some cariridges, addi-

tional controllers must be bought. In fact the |

controllers seem to be the weakest feature 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 Arari 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 1o £35. The newer cartridges tend 1o be in
the £23 to £29 price range, although the
Activision range costs around £16.

the Martel

[




Above: the Interton VC-4000 is based on the
same clip as the Acetronic MPU 1000, Radofin
1292/ 12893, Prinztronic VIC-6000, Teleng,
Rowtron and Database systems.

Top left: the Inteliivision from Martel,

Far feft: there are 40 cartridges in the Atari
VICS 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-7000 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
system. 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, a two-player

| version of the usually solitaire pinball game.

Limited scope

The Philips G-7000 retails at abour £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
is 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
top 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.

{continued on next page)
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Left: the Database games computer
and above, two of the lates!
cartridges for the Atari VCS.

feontinued on previous page)

Many of the Mattel cartridges feature a very
acceptable simulation 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 rtactical-level
combat. In Space Battle, 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, |

but 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 time 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 Mattel retails at around £200, which is
perilously close to the price of some genuinely
programmable, and more versatile, home
computers.

There is, however, no programming
cartridge available for the Martel, 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, Mattel 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 be 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 stav on a
sharply winding road. In the Atar 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,
Mattel 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-minute wonder in most
households. With the new cartridges for all of
the systems being released all the tume, 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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cormpulor

TheTI994A
The Home Computer

worthy of

Even if you're new to computers, you'll
be using the T1-99/4A 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 you with household inancial
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
T1-99/4A 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 TT 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
you can join the independent users’ club. And there’s
a special magazine (*99'er”) available through
dealers, or on subscription.

So, if yvou're looking for a home computer,
you can't afford to miss the T1:99/4A for versatility,
power and value for money.

* 16K RAM. Expandable 1o 48K

% 26K ROM including 14K BASIC

* Command Modules add up 1o 36K ROM

* 13-digit loating point

#* Other languages soon - logo, UCSD PASCAL, TMS 9900 Assembiler

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

To find vour local dealer check the o
list on the left, or for more information
write to Texas Instruments Lid., (MS.24),, U
Manton Lane, Bedford NK41 7PA.

TEXAS INSTRUMENTS

LIMITED

Trademarks of Texas Instrumenis
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/X PRINTER

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 that it speedily
reproduces all the Sinclair graphics, 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 quality is good, although there is
sometimes a slight distortion in the verticals.
Occasionally, the black smears on to the white

Technical Specification
Power Pack
Size: 10 by 7 by 6.5cm.
Weight: B25gm.
Output: 9. 1.24, Unregulated,
Cost: Included in price of printer.

Printer
Size: 14 by 9 by 5.5cm.
Weight: 400gm.
Power: From the computer,
Paper: Electrostatic.
Rolls — 19.8 by 10cm.
Five rolls £11.95 — one supplied.
Resolution: 256 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, 5 and 8
are sometimes indistinct. This makes reading
ZX printed listings rather tiring — especially
with graphics and machine-code routines.
Generally, print quality is perfectly adequarte
— 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 16-page booklet with
guarantee. The power supply replaces the one
which fed the ZX-8] and is welcome because
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of its long leads. It becomes only slightly
warm — the temperature of the computer gave
me more 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 button. Very occasionally, this
becomes stuck. In fact, | already bypass it in
most cases by using Copy, Break. Otherwise, |
use software control, as detailed in chapter 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 put 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.

OFf course, you cannot use the printer for
animarted 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 Inkey$,
but that is not more use than Print Inkey$.

Technicdl

Stephen Adams approaches
the ZX printer from the
technical angle.

THE INSTRUCTIONS for most printers are al
best sketchy, but those supplied with the ZX
printer are most detailed and simple. The
instructions for using the printer in a program
are detailed on page 133 of the ZX-8]1 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 to and read
from. The printer also appears at other
addresses so if you write machine code to
access any one of these, you 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



Table 1.

Data Bit Use Read Write
D0 DOT STROBE X
D1 MOTOR SLOW X
D2 MOTOR STOP X
D6 PRINTER EXISTS X
D7 HIGH VOLTAGE TO X

STYLUS
D7 ETYLUE 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, however, 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 Primt 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 into the back of the

ZX-80 or ZX-81; its connector neither binds
on the case or wobbles 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 position
your equipment further from the power point,
but you now have to go and buy a plug before
using it. It would be better 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-
tnuous 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 | 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 on 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
before 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

e Lo L L BT T
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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 bottom
of the case. The belt 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 gquality 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.

M 1t 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 ZX81 i 9 Mic rogame raee o

by Andrew Hewson _ _
directory with

s gﬁm?sﬁ:,:p:;:hg clearly how 10 squeere & computing quart out of a SI m u I at I 0 n S each tape

*Saving Space — vital reading for all ZX81 owners.

* Understanding the Display File — using the display file as memaory, ] *
clearing & [Ial’? of the display, using I:ol?ens in ;ﬁt;l’ 5Ii|l:'!|':na:1|:5.r'll Zxa1 - Vldﬂﬂ Gﬂnla N THSEG;L”
* Converting ZX80 programs — éxplaining simply but comprehensively
how to convert the hundreds of published ZX80 pgorams. Asset Stripper Compete against your computer controlled
'cr:rgn;m F:‘;ﬁ'r:“m;r:::mﬂn r o?ntzg::ﬁﬂ!:r:dmuﬁ:b?i :ha_nta b&:r:;ﬂrlr; arch-rival KO Investments”, capitalizing companies on the
progr ¥ i 1 . il ' i
*Machine Code F'gfu-grams — all you want to know about Eﬂg maching ?:gf:ﬁ::?ar:gt:ﬂg bidding for takﬁﬂver? ..lD .galmn control of
language. Explaining how to write, load, edit and save machine code oSS YOUR FTICTO ey OUDWYE YO
and how to debug your routines,
Routines and programs are scatterad liberally throughout the text and tha Kingdom of Nam As ruler of Nam you must control its
final chapter consists of twelve useful, interesting and entertaining economy; allocating labour; building cities, factories and ships;
programs such as LINE RENUMBER, BOUNCER, SHOOT, STATISTICS importing and exporting; negotiating pay claims and fighting the
etc. looming threats of inflation, strikes, starvation, overpopulation
Cassettes for 18K ZXB1 and revolution. How long can you stay in power?
SPACE INTRUDERS — fight the marauding alien as you battle to save
the Earth. All the dynamic parts of this program ane written in machine High Stakes Buy, sell, train and bet on racehorses. An
code for super fast fun.......... .....06.50 opportunity to make money shrewdly and spend it recklessly.

PROGRAMMERS TOOLKIT — line renumber including GOSUBs and
GOTOs, Hexadecimal Loader/Printer, Find, Edit and Hemace BASIC
program strings................ 850

Scrolling racing commentary. One or two players

lqvadem Your planet is threatened by outer space invaders who
Cassettes for 1K ZX81 will use their ulimate weapon if you let them get 100 closel inot
yet available for 2X81)

MINI SPACE INTRUDERS Wordgram We have yet to see a better version of this popular

) word game. Guess jumbled words or fill in the blanks, using the

; _ — Yes! Our machine language computer's words or your own,

programmens have done it again. Now you can play this super game on r

your 1K machinel AN the fun of the srasde game In Your own Rams! £5.08 Party Bran Tub Lots of programs — including one of the best

STAT£T|C5 - l:aan standard deviation, rugrmun trend anal',.'mré:m message scrollers around. Play your computer at noughts and

squared test, graph plot ; i 78 crosses and analyse each game afterwards if you wish! Guessing

Z8) Op Codes — this handy ready reckone lists all 600 Ph-ll Z80 games — words/numbers/rhymes etc. (many <1K)

machine codes in decimal and nauadacm:al with thgr mriemnmc!. Each

code is succinctly explained and cross referanced. o"np ate with All programs in BASIC (for 16K} on fi 1

protective transparent wallet................... ; S £1.45 ; . o ’W C“SEI. o] ;

BLANK C12 CASSETTES 10 for £5.50. 2% tfor £13.95 Send £4.50 for 1/E8 any 2/£11.50:3/£15:4/£18.50:5/£22:6
Send SAE for full catalogue Please tell us which micro and send cheque/PO to:

Chaque with order or guote Access number to: 73 The Broadway, Grantchester, Cambridge CB3 SNQ
HEWSON CONSULTANTS, 7 GRAHAME CLOSE, BLEWBURY,
OXOMN OX11 9QE. TEL: (0236) 850075

SPECIAL HMAS OFFERS — GREAT REDUCTIONS!
GAME COMPUTERS FOR ATARI 2600

Atari 2600 computir iyitem + combat £ 9499
Phillips GT000 computer system £ 82.00 Atari 2600 computer system + combat & space invacler package £119.00
Matel Intelliviiion computer system £179.00 Atari 2600 computer system + asteroids package £125.00

GAME CARTRIDGES

Brain Games £ 1485 Game Library E 8.75 Video Olympics £ 1496

Adventure £ 2225 Maima Adapior £ 42% Braskout £ 1450

Championship Soccer £ 1550 Blackjack £ 14595 Basketball £ 1478

Superman E 1228 Othella E 2150 Mini Galf £ 1495

Space Invaders E 27.78 Video Pinball £ 2150 Human Cannonball £ 1385

Maze Craze £ 222% Missile Command £ 27.25 Bowling £ 1495

Video Checkers £ 2235 Agteraids £ 2988 Shychver £ 1495

Casing £ 1226 War Lords £ 2275 Clrcus £ 14.95

Ingy 500 E 1150 Fisg Capture £ 1550 Might Oriver £ 1495

Backgammon E 22.75 Super Breakout £ 12,78 Golf £ 1450

Basic Programming E 28.50 Air Sea Bartle £ 14568 Dodge-Em E 1495 i

Chess £ 3250 Soace War E 1495 Surraund E 1495

Atari Paddles £ 11.25 Outlaw £ 14.35 gﬂmmmn E ::.33 ATARI

Joysticks £ 11.28 Slot Racer £ 13956 ehreaker :

Keyboards £ 1128 Steeet Flacer £ 1495 Fun Numbers £ 14.95 400/800
Hangman £ 1395

All Phillips G7000 Games Cartridgs (expectad No. 31) only £12.89 Intellivision Mattel Gama Cartridgs — complete rangs in stock only £16.49, Acorn Atom &

Eﬂaﬂ&hﬂﬁ CARTRIDGES TO BE RELEASED FOR XMAS P.O.A. Full Range Of

=3

30 Battiefield * 31 Musian POA * 32 Supermind * 33 Jumping Acrobat * 34 Satelite Anack * 35 8-ball  Rattation * 38 Soccer/lce Hockey

ATARI 2600 s Shﬂfp Cﬂmpule s

Sea Woll * Stollatrek * Flag Capture * Boxing * Tennis * Skiing+ Koboon * Fresway * Ovagater * Lasser Blager * Fighing * Darby i bl

INTELLIVISION (MATTEL] Available

Starlight Atari * Bllllards * Socced/lca Hockey * Bowling * Boxing * Astic Smadh * Snafu * Space Amasrider * Tripls Action

" 'CREDIT FACILITIES] | SPECIAL DEALS
CREDIT oMens| | _ORDER

AVAILABLE CﬂSH & CARRY CUSTOMERS] | . M=

VIDEO SERVICES (BROMLEY HVIILHBLE |

8 SUNDRIDGE PARADE

[ MAIL

€ BROMLEY HENT '_"“' s include VA TELEPHONE 01-460 4169/8833

U Ine ke e Park Stabon E' m) chu x dunng month
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ELECTRONIC GAMES

owyn CARTRIDGE J ATABASE T.V. GAME

AMMABLE TV GAME ULLY PADGRAMMABLE ! :
« Mains CAATRIDGE TV GAME e market with a range of aver

Acts :,.:Ir el 14 Cartrudges avalable A0 cartrdges including EPH\_E £95
Mormal Price £73 .5& Normal Price 87 86 £59 AT A‘DFHE with owver 45

NOW REDUCED TO: e var NOW REDUCED TO encferr James on one cartridge DATABASE INTERTON

CHESS COMPUTERS TELETEXT aoapror £199

We cafry & range of ower 15 —
differant Chess -.E:.;mp Hers } e ok THE RADC ﬂ:,;_ F,:L;Tnx ADD-ON
Electronic Chess £29.95 B ol o q,\,, ol Sockat of vou
Chess Travaeller £35.595 [ hd T i ¥ recewe M CEEFAX av
Chess Challengir 7 £79.00 g L A oy - CHRACLE redeviavon il FIOF SN T
Sensory 8 £119.00 s S THIS '\atw Moml. .\.caﬂpunnrls
Sensory Yoice £259.00 : -
SPECIAL DFFERS
VHCE .r!'_v. CHALLENGER
Murriml Py -:’4-'\10\\'!’1350'}

ARE COVERED 8Y — SARGON 2 5/ BORIS 2 5

THE EXCLUSIVE e Normal Price £273 70 NOW £1599.95

i Nl VA

SPEAK & SPELL Y ADDING MACHINE 24 TUNE MATTEL T.V. GAME
£ 75N o reee s | OLYMPIA HHP 1010 ELECTRUH&ELEOUR 1(__ e

Narmal Prace £57 21
\ Wi NOW REDUCED TO NOW REDUCED TO

Mormal Prece £18 70
£39 £34 NOW REDUCED TO
o7 2 | Gua £12
v your of M 1 f0 buy eapensive Al ime WAt
- . papert P i
LIstT L] T L Fast g Pk 1 L

- - . e -
Ry - EET T L] T srmal . adding ¢ .. el
Additigna w0 1IoEEE0E - By Tunme for
wdides available 5 Bl 11 L - !
eatend the 1ang ot MeEean

IeET 5 A SO0

ApPFaDT I
dilterent timea gf
& yea

o e Saes—APTHE OLYMPIA — POST OFFICE APPROVEDY,  PRESTEL
EARTH INVADERS
TELEPHONE ANSWERING MACHINE | _ VIEWDATA

WITH REMOTE CALL-IN BLEEPER

This telephone answening maching s manulactured by Dlympa Business Machmes an

largest Olhice Equipmant manulacivrars on the UK 11 = fully B0ST OFFICE APPROVED and w

argwer §nd record MEsEdges 100 24 houis & day Wik your fedmiole call of BIeRDer vou
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INTERVIEW

RICHARD FOTHERGIL

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 Mewcastle Polytechnic, a short
ride on the new Tyne and Wear
Metro 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 also a deep insight into
the mind of the man who leads a
team with a very important job.

“l was already working in
Newcastle as a teacher trainer on
this polytechnic site; I didn't really
want to move anyway as [ like it
here. However, if microelectronics
can do all that we are told it can,
then it should present no problems.
The onc advantage of living in the
microelectronic age is that one
doesn’t have to travel 10 work; the
work can travel 10 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 1o 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
to 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 to 13.
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The sum of £9.5million 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 1 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
to 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 caich-all. We
decided that because education is
run in this country by local author-

A ——
‘We are on
the verge
of an explosion’
e e e 20y

ities, we realised the importance of
involving them.

“The money we were given was
not enough to make us significant 1o
each individual local authority, so
we divided the country into 14
regions; 12 in England, and one each
in Northern Ircland 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 1o 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 somec software set
aside for the purpose of demonstra-
tions which should enable teachers
to see the applications”.

At the resource centre at New-
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 o Pet, Apple
and Research Machines micro-
compulers, 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

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

Teacher training 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
devoted to familiarising reachers
with the electronic office.

“We also train the teacher 1o use
the computer for computer-based
learning. I call it that because of the
confusion between the existing
terms 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
is called curriculum development. In
effect, it covers everything not
covered by the first two pars,
Through this part of the programmse
we provide schools with relevam
books, films and chars,

“Although in the main the work is
done via the regions, we held back
some funds 1o use centrally. This

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

“One of the tasks facing us is the
establishment of some standards, we
will issue guide-lines on how 1o

our

nfigure equipment, for example.
I'his needs to be done because safety
is an important factor in the class-
room. We shall also edvise on
operating svstems as well as
languages and dialects. This will be
done by a process of evolution — we
will not lay down hard and famt
standards, mainlv because we
couldn’t make them stick. This
means we shall have 1o evolve a set
of agreed standards

w2




ON EDUCATION

“Special education is an area
which some of the centrally provided
moeney 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 10 this form of inpur
casily. There is even a rubber for
them 1o press if they wish to erase
something.

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

| 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 1o any school which
does not yet have a micro, so that it
may buy one: *] call this the Dol
half-micro scheme; I 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 involved. This means that
two teachers from each school will
take a four-day in-service training
course to learn abour 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 — & yes 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 commeonly available
and hence the best machine, or the
new BBC micro, which looks as
though it will give plenty of
development possibilities.

“Under the circumstances, this is
as good a selection as could be made.
The Acorn Atom 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

—
‘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 so many schools are
prepared to spend money on micro-
computers”.

Many Your Computer readers will
be interested to hear Richard
Fothergill's ideas on sclecting a
home computer, especially with a
view 1o education. First, I asked if he
had any views on the trend towards
home computing: “The future of the
U.K. depends on the imagination of
these people. A Sinclair connected 1o
the television is more entertaining
than the TV programmes on it". He
points out that one of the aims of the

The MEFP 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 interface for the ZX
micmcumprut:rs.

If a parent was considering
purchasing a home computer for a
child to learn programming, what
should he or she look for: “First, a
machine which can be attached 10 a
TV, stable lettering, a good
character display. A simple approach
1o 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 cassetie, but with the
ability ro expand to discs later,
expansion to colour, communica-
non, and wviewdata should all be
considered as well as the casy
mEmory expansion.

“If the children were under 12
then any good Basic machine would
do. I think the RS5-232 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
to 16K, and as soon as the children
want to use databases, as much
memory as possible should be
added™,

Much has been said over the pasi
year or 50 about the desirability of
structured languasges; 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 take
account of this. Movement will be in
this direction, as in the Basic chosen
for the BBC micro, which is three-
guarters 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
— 15 it possible thar the introduction
of microcomputers in schools will
see them further and further behind?
“Not ar all, the early computer-
aided-learning programs were in the
main designed 1o help the less-than-
average child. If anyihing, 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™. i
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END-GAM

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.

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.

I 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. I have
eschewed fancy time- or memory-saving tricks
for clarity.

Having tested this program, [ have satisfied

mysell that it is not possible to write a |

satisfactory program for playing a chess end-
game using a look-ahead of only two-ply. I

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
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 lictle 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 a 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. Yet 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 [
have relied on the well-known maxim of
“Push a passed pawn".

End-Game is 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.
So the best — lowest-scoring — opponent
move is stored in location.

This is combined with the first-ply score
and compared with the highest total 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 feature 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 1,
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
response.



The most-likely-best machine move has
been derived by the sort which we considered
earlier. 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 I 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 computers 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 to its logical
conclusion — examples are Sargon 2.5 and
End-Game.

Because of the rime 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. | 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 time
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 L

and the weak pawn advance is barely con-
sidered instead of being fully evaluated as the

Variables defined in program lines 1110-1120:
CC=0.012 CE=0.1CF=0.2 CG=03CH=10
=30 CK=15CL=50 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 +¥*x CC
Avoid having Y pawns on one
file —[¥—=1xY=CF
Pawn advance: no opposition in first channel |
+CG | |
toeighth rank +0.5
score for first channal Material count/CH
score for second channel Material count/CM
Enpassant threat —0.8
King moves:
King opposition +CE
King environment + 1/CK, + 3/CK
Avoid capture by pawn -5
Do not stray from centras
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 neu effect of the time-
consuming lines 130-170 is actually to
accelerate the program.

The evaluation features are listed in table 1.
The wariables 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 [ believe to be original
are the pawn-advance routine — subroutine |
510 — and the king ripple — lines 2260-2290.
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 squaresat
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 towards 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 over the
other.

I have remembered End-Game's chess
origins 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 passamt 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 passanr when otherwise
evaluating moves: instead, the possibility of en
passant 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

(continued on next page)

. W L
Pawn advance, A shows
first channel, 8 second
channel,

[ ¢
King environment. The most favoured
position for the king is C; fess favourable s
8 and least favoursble is A.

A starting pas.r:rgn fnr
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 but two of the data statements,
together with the lines which select the data
statements.

Program Function Line

Evaluation 240-400
King environment 410-500
Pawn advance 510-629
Move storage 630-670
Third-level captures B80-810

Fourth-level captures 820-920

Data statements 930-1040
Variables 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-mave generator 2360-2450
Pawn capture 2460-2550
Fast gort 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
selected, or the program will choose randomly
between them. A display of the board is given —
copy it on to your chess board. To set up your

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

It will now accept ordinary alpha-numeric

entries, such as
(FROMI D, 2{TOI D4

Alternatively, typing 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 yvou are trying to move. Thus
you can move pieces round both easily and
illegally should you want to.
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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 1S 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
casy way to enter machine code. Read or Darta
would have helped or even a monitor would
have made the entry of machine code easier.
As the program neared completion, 1t was
structured around five main units: initialis-
ation, movement, points, player, and back-up.
Each one of these units has a 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 moves: it was the casiest part to write.
The player is the unit which keeps the user
informed and sorts his moves for the computer
o respond to. Back-up plays the greatest part
in keeping the program working smoothly. It

Writing
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
playver 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, ¢.g., the
queen’s move. The bishop and the rook move-

How the computer makes a move,

Figure 1.
isitcheckmate? ¥ . pring “checkmate™ — end
Set up points table.

Find highas: scom. ¢ £

&l

Move i

b N
Is tha resulting positon begai?s s it the liss peece ™y stalemate

Is the position bad — and it @ nOl the 881 et e ]
Changs the board snd the vanables for naw peeca.
Display board,

Finsd playor’s mowe,

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 holds 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 together by the equation

(%-1)18+y

to give the square about which we want to find
some information. Our points table is scanned
for a move, and this move is then tried. If the
move 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.

(continued on next pagel)
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(continued from previous pagel

After each move, the computer will discover
whether its king is in check. If it is, the
position is restored arid 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
lefi. The computer must, therefore, try
different directions in a different order each
Lime.

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 affected
by the way you decide. It is also here where
you 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 greatr detail — hence the danger
of bugs. It took about a month 1o 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 checkmate 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 horizontal 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 is about to check
— it has two possible moves.

The bishop and the rook are roughly the
same. They created no problems and took 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
pieces 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 1o one direction and take
one from the other, or any other combination,
and vou 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 time, 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 arttacked. We have to find out
whether it is in check both at the beginning,
and at 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 piece either not presant
or has been tried
a pawn on ils starting
square
a queen being attacked
a pawn being attacked
a bishop in the middle,
not being attacked
a castle on its starting
square
a pawn
a pawn
a pawn — a random
number is added to make
sure each game is

BBE & 828 8 o

different

10 510 aknight in a poor
position

1 580  a knight being attacked

12 340 the king

13 0 a piece already tried

14 508 a bishop in a poor
position

15 670 a pawn on the square
before it is promoted

16 0 a piece already tried

Table 1. Fpints 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 on.

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 awacking piece, or blocking.
The first is the easiest — move the king to all
the possible positions and verify 1o see if the
king is in check. If he is not in check, the
situation has been solved.

The next option — taking the attacker — is a
far more difficult problem to solve. We must
use the same routine to see if any piece is
attacking. If it is, we can move it to take the
attacker 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 a For-Next loop, go
from every square between the king and the
attacker and see if any one of those squares is
attacked by one of its own pieces. If it is, we
can move the piece to block the attacker.

This again has two conditions, the [irst is
that it is not a double artack, and the second
that it does not create a discovered check. If
you still cannot find a way out, the computer
is in checkmate, and vou should have it sav 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 initially given 500 points.
The computer 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 piece it is and subtracts points if it
does not want to 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 deducted so that 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
¢lement 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, Rook-C, Bishop-B, Knight-N,
and Pawn:-P.

This is satisfactory for a ZX-80 bur 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. That 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:

B Set up points table

M Zeroing of moves already tried

BLoading and using machine code i any is
present.

B Reprinting board.

B Putting pieces on the board,

B 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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MORE NEW REAL TIME GAMES
FOR ATOM USERS

POLECAT: Avoid being eaten by the polecat searching the
maze for you. SK text 6K graphics... .£4.95
EARLY WARNING: Destroy the anuhunu ICBM's. us-ng 8
realistic radar display and intercept missiles. 48 levels. Sound.

Score and screen counters. 4K toxt 6K graphics. .. .........04.95
MINEFIELD: Watch out for chain-reactions as you clear the
mines with your tank. Each mission becomes harder! Sound,

Score and high scone. 5K text 13K graphics................. £4.95
TANGLED: Challenge your friend or the Atom 1o 'I!hl! m of
siill. The mare you score the harder you find the game. r skill
levels, Sound. Individual and highest scores displayed. 5K text
I I o e e et o e e £3.95
TIME TUTOR: Teach your children the time the modern way,
the program randomily salects a time and displays it on a
standard clock face, raspondlng 1o the students input telling the
comect time if the student is wrong. Makes learning fun. Sound.

Scora. BK text %K graphics. ..........coovcimmmrmsssrermmnnnse .£3.85

* SPECIAL OFFER * (supplied on one tapel

Select any two programs from “Polecat”, “Early Wiarning™ or “Minefield™ for
only £8.50 or all three for only £10.00

All four games programs for only £12.00
“Dealer enguines welcome™

EQ200

Order Form: Send chegue/PO payable to: "ANDERSON" to ABF
SOFTWARE. 10 WILPSHIRE AVE., LONGSIGHT, MANCHESTER M12
ETL (061 248 7195)

Return nama and address

Code No Program Titie Quy|L p

(5.AE. for ol list of Special Offer Plaase order on separate sheat Total

wvailable programs|

| ———— ..

Had enough of games?

The Sinclair

ZX8l

PROGRAMMING FOR REAL APPLICATIONS

A NEW BOOK BY RANDLE HURLEY
PUBLISHED BY THE MACMILLAN FPRESS

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, morel

£1.35

Ordar from

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

for 180 pages,
including postage
and packing

hulok

START COMPUTING
IN CAMBRIDGE

Forless than £100 you can launch yourself into the world of
computing 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) 656334/5
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- SOUND VIEWS ON
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 YOU HAVE added sound effects to a
computer game, you will probably be loathe 10
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

SAVAV

that sets up the machine code so that the
routines can be Poked into the top 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 lashows 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.

It is 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 watches bits 0 and 1 at port 255. The
since wave of a simple note is approximated to,
in the TES-80, as shown in figure 2. We set
port 255 10 1, hold it ar 1 and then reset it o 2.
If we keep doing this we end up with a square
wave-form.

Figures 1a and 1b.

The length of time we hold the port in either |
state 15 shown as “[’, Clearly, the longer we |

make ", 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
o

In the Radio Shack-published TRS-80
Assembly-Language Programming by Barden,
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there is a simple assembler program which | order in which the notes are played. Delete
enables us to produce square waves and which | lines 130-180 from the listing 4 and add listing

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 Sanyo casserte radio
recorder, plugging into the microphone
socket.

[ then put a dummy tape into the machine,

set it to record, and hear the computer via the |

recorder’s monitoring facilities. Remember to
replace the jack-plug imwo the computer-
controlled CTR before artempting any
CSaving — 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 obtain 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
you that the relationship between the duration
of a note and its pitch is a complex one. If you
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 it would be to make your favourite games
more lively. Note that there is no need to

Poilatl

L)

Porial 2

Figure 2,

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

The next step is to experiment with tunes
stored in data 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 1o
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 |

5. The computer is now composing, and
playing, its own tunes.

To make the computer into a simple organ,
we need a program that watches 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 what we want for the organ.
Better for our purposes would be to Peek the
keyboard.

The TRS-80s operating svstem locates the
number keys 0-7 at address 12448, By Peeking
this address the program can read which of the
keys is being pressed. If

PEEK (12448) =1
then the key is 0. If
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 MZs0K computer is remarkably
versatile in many respects. For instance, it has
a set of graphics superior to 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 M$=makes
life even easier;

20 MUSIC M5
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, especially when combined
with the excellent graphics set, means you can
create 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 played back at once.



MAKING MUSIC

then the key is | and so on up to 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 kevs and should remove the wibrare 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 between the notes used.

The machine-language routine we have been
using so far has to return to Basic 1o 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
50 that the routine feeds itself from a block of
data that we have set up for it in advance. The

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 dara 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 yvou
have invented, it is into this area, from 32489
onwards, that you must Poke vour dara.

Note, too, that all such sound sequences
must end with a zero. It is 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 1o obtain silence.

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

The important thing to 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.

As a counter measure to this, I have lound
you 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

feontinued on next page)

Figure 3. Figure 4.
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of Sharp distinction

I use the line from Colome! 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 plaver interest seems to increase |

by a factor of 10.

The otherwise very good manual suppliea
with the MZ-80K fails 10 mention that the
sound capability of the machine goes very
much further than the Music statement, as
anyone who has plaved 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-wolf 10 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
255, which are Poked into memory locations
4513 and 4514 and uses them to divide down
the 2MHz clock which controls the CPU.
Monitor subroutines are then used to start and
stop the sound, These subroutines are called
by USR(68) to start the sound and USR(71) 10
stop it.

This may 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

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 TC 0 STEP —12

20 POKE 4514,1: POKE 4513 A

30 USRI68|: NEXT A: MUSIC "“R2"

40 FOR A= —266 TO 255 STEP 8

50 B= ABS{A): POKE 4514,1: POKE 4513,8
60 USRIBB): NEXT A: USRIT)

That is how to produce a wolf~whistle. Try
altering the values of A and see what happens
to 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
you could base your experiments on:

WFORT=1TO4: FORA= 1T0 180

20 POKE 4614, A: USRIG8): NEXT A

30 USRIT1): 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 0109 is
another way of stopping the sound but does
have a different effect depending on the value
of x.

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

WFORA=1TO3:FORB=1TO2
20 POKE 4514,1: FORC= 1TO 15
30 POKE 4513,150: USRI(68)

40FOR D= 1TOG: NEXTD

50 POKE 4513,265: USRI(68)

60 FOR E= 1TO B: NEXT E

70 NEXT 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 “Rx" in place of USR(71);
exchange them just to see what happens.

The programs for different sounds are quite
similar to each other which makes is possible,
for instance, 1o 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.

1 have written a short program to demon-
strate some of the sounds available from the
MZ-80K and to show how to go about
achieving them. Anyone who cares to send me
one of their programs and an SAE for the
return of the cassette is welcome to a copy.
The address to 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:

SFORT=1TOb

10 FOR A= 10 TO 1 STEP —1
20 POKE 4514 A
30 FOR B= 0 TO 255 STEP A
40 POKE 4513,B: USRI68)
50 NEXT B.A: USRI71)

60 NEXT T |
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fcontinued fram previous page/
maintain 3 duration table pointer at machine-
code level.

The problem our program has is that it can
cope with only one set of sound-effects dara. 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 better 1o 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 at any time.

The machine code knows where 10 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 data, as in figure 4, each stacked
above the other. All we need to do is feed
address “x"” 10 the routine 10 hear the flying
saucer, address “y" to hear the laser gun.

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

most- and the least-significant bytes respec-
tively — MSB 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)
LSB=N—{MSB * 256)

Now we have our stacked sound effects, we
have the addresses at which they stan
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, MSE :

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 1y puming 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 w0 generate the sound is tha
while the sound is playing, the CPU bothers
abour nothing else. Most of the time it sits,
gently contemplating its Nor gares, waiting
for the B register 1o go zero, as in lines like

LOOP DJNZ 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 comirol the time, 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 who 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 1 have read and a good deal
cheaper than most.

Listing 1, 1;’0 En umqév e diie o
LD C.0: thies will be duration, 178 F§ = [MEYS: & = " H 1
HOTE LD B0 th 11 be fre Bl 180 FEM #% H.A MOZART IS ALIVE AND I-E‘-LL D LIVING [N THE Z-gi
9. By, T i 130 FEM  HIT ANY KEY TO STOP MUSIC =
OUT  <OFFH.A; toe halé of wave Listing 6.
LOOEE DJIHZ  LOOPL: kald the wawe +o thig lons. 1@ DEFINT A-2
LI E,0. thag i1z the frewuency asain. 28 A= 7
LD A2 3243 -
38 POKE 18527. 126° POKE 16524.131
QUT  COFFH) .A: bottom half of wie : = ey
LOOPZ DINZ LOOP 2 . hold the wiwe for this lons, A an, T THRE T MM AR
e L SuCaRIoN Snaiey 60 IFR =1 THENF = 33: D = 56 GOTO 149
JE HE:HOTE: »o back if duration not finished. 29 [FR =2 THENF = 352 D = 4% GOTO 140
RET i et bo BRSIC 80 IF R =4 THENF = 40 D = 40 COTO 140
r R If 82 8TELE S 0 2 S e
18 POKE 18542, 126 POKE 16581, 178 CLERR S (LS 'REM 1 ll | - * e g i
This is & memory :I:ll $ix supsested by John Hewsss 110 IF R = 32 THEN F = 55 D= 23 GOTO 148
28 DATA 14,8,6,0,62, 1,211,255, 16,254 .6-0.80,211-295, 18 2'54 13,32 120 JF R = 64 THEN F = 62 D= 15 GOTO 140
! AR A T
30 A=32437 FEM staet podress #or machine code. L * 3 N *11.
30 MR=INT ¢ A/2567 © LARA- (MA ® 256) ‘REM usr rointers. 150 S= USR(@> : F=0: D=0 ' GOTO 44
S0 POKE 16527, MR POKE 16526, LA sets ue USR call Listing 7.
68 FoR 21;12 E:Drj :afE: TEREH; JEKEJJMEHTEN LD HL, MOTES: sut address of rote table in HL
70 INFUT "DUBATION"; D . LD E, DURTIMN; cheation will ke POKEd 1r +4rom BASIC
a8 IHPUT "FR‘EGLEN‘!’J' E LE E-Eﬂ'l-}-r D hold current 'l'!‘iME-:'-. e X
v L rive the duration o C for ementy
o P B Se SR SR NN S S e SING LD ED . wive witch to B for decrements
110 & ™ USRCD) %31' ?&éﬁ? A
128 HEXT ¥
130 GOTO 70 LOOF DIHE LOOPL : wait till first half of wawe dore.
iy r LD E:D . restore the freousncy counter,
Listing 3. LD A.2
1B sssanl 16 to 60 a for LISTIMNG THO ouT (295):R
ES FOF acé;': 1 Tnﬂab e LOoOrPZ DIHE LOOFZ: oait for secordd half of mave
70 CLS POKE A+1.S0 FOKE A + 11,110  POKE A + 3.110 DEC C
80 FOR L= TO 7  PRIMT:HEXT JR IIEaSI.M.« liger polne on Saed note.
20 Afm "HE HAVE YISUAL SIGHTIMG OF INTRUDER ABOVE BRSE ZERO=4" IHC ¢ ol ory the note mointer
108 FOR L = 1 TO LEH {A$) LD Il'ali-l.J- . st the data and
118 L= MIDECAF.L. 10 HoR
120 PRINT L#. L Il i see if it's zero
130 F = USROG RET £ i back to BEASIC if it is.
148 HEXT JR  KPON : play next note 1F 1t°F not,
150 FOR DELAY = 1 TO 100 = MENT DELAY. GOES Listing 8.
170 ¥ = 3' FOKE Ae1, 20: POKE Ae3. 50; POKE A + 11,50 DEFINT A-2
150 FOR X = 41 TO 43 gé, TR ‘r-lE:-:‘JI' g REM first set of DATA if machine code ingtruction ligt
$590 FOR ¥ = 40 TO 449 STEP EI:II.SE-f-f:,: Y10 HEMT DATA 33, 242,126,30,00.85, 75,868,862, 1,211, 255,16, 254.66,6
200 FOF X = 38 TO 46 SET (X, ¥+2)  NEXT ciil el e LN R IS SYREITIEI N SHED GRS
; = e o is effes
s ny IO S FRINHR D LM DATA 80.64,48,32.16,9.6.7,6.5.4.3,2.1.2.3.4.5.6.7, 6,9, 16,32,
230 FOR 2 = v + 3 70 47 FOR x'n 3248 10 wesa ¢
248 SET (M. 2 READ D: POKE %.D
250 F m USRCA> HEST ; %

268 RESETCH. 22
278 IF POINT <X.Ze1) THEW 289 ELSE HEXT

BeEIERIEnCa883s U8 88s

280 GOTO 239 IF = & THEN 58

g RN 30,00 ERR cosmm ey 1o St 0t

ES A = 32437 POKE 16926.181 'POKE 16%27.126 = 324 . L H .
=»g E&m the data lines. fremusncy i ﬂr‘lta duration second, wﬁmﬂ&m DO YOU MANT..BEST TRIES BETWEEN 5 & 153%.5
7 #* J‘ ‘ L] i '] ¥

— 66, 50,70, 4%. 80,49, 90,35, lﬂﬂaiﬁaiiﬁ £3,189:19%,138.15.,0.8 POKE 16527 BM - POKE 16526, AL

wPEﬂIrF*m DMy FOR GO = | TO 1@

180 H= H+l F = USR (@)

118 IF#F(M=1) = @ THEN S0 REM THE SIGN IS “NOT EOURL TO" HEXT GO

120 IMPUT “ TEMPD. . FOR S ":A3: [F & = "8" THEN M = 3 ELSE M= 1§ ) I'IIITD 14

130 FOR T = § TO N - 2 Listing 8.

140 B (T>» = DET) # M
158 POKE A + 1.R(T)
166 & = USE (@8>

Suvssst duration oF 10,
56, 55,54, 53,

49 REM this iz DATA +For +lvirs SaCE".
%8 DATA B8.73.72.72.68.67.66.65.64,63.582,61,60,%5,28,. 57
52.51.50.45,0

FOKE A+3.F(T):FOKE A + 11.F(T}

:;;g EEngrr W WENT TO HEAR IT ACAIN®: BS: IF A5 = *YES™ THEN 120 49 REM this is the salloe of the stesl horse if durasion € or
Listing 5. the mustical enwine i# duration is 10

138 T = BNDCED
148 RiT) = DT> & M:EL(T)= FiT)» & 1.25
156 POKE A + 1.F(T)} POKE A+3.RICTY: POKE A + 11.RICT)

5@ DATA 48,64, 50,96, I.I.E"JJ.EB-HLIGG.-I?E 192,208, 209.218.211. 212,
213,214,215, 216,221,173, 189,205,221, 237,254, 14,94, 192, 239,

13,133, 223.0
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The

Essential

“THIS IS NOT A o
PRACTICE DRILL! EARTH (%
IS BEING INVADED !

ON YOUR m™s80 &VénlfﬁlE

Galaxy Invasion

The newest and most exciting invaders o
g S 1vpe game yet! Cruel and crafty aliens

ot tet bL attack Earth. You are the sole defender. T RN
i ey As you fire your laser at the aliens Attack Force
5 they swoop down and bomb you. D . < .

- Py odge the alien Ramships and fire

Exciting use of grapticsl Must be seen. missiles 1o destroy them before they get

ps wﬁm TRS80 Level | & 1116K Tape you. The alien Flagship uses his deadly
o s 2 O\jideo Genie 16K Tape iaser bolt to transform a Ramship into

ancther Flagship or intc your ship's

double. Look out! Destroy your double
superNWA and you could destroy yourself.

._‘ R

Now the amazing ASTEROIDS arcade Tl'lt “*‘ ‘Ks
game for your TRS 80! Your ship is T“M A )
floating in the middle of an asteroid belt! e
the crafty alien spacecraft! Blast them Vides Cenie 16 K Tape
iged Ganie . 1ap8

with your laser, thrust, rotate or hit &,

hyperspace to survivel The Newest and Most Astounding Arcade
Game that TALKS has just Reached Planet

TRS80 Leveis| & 116K Tape Earth. You can't help yourself. You have to

Video Genie 16K Tape stop them at all cost. Don't let up. Written

sk - - especially for high quality graphics you'll
Cosmic Fighter

It vz simply be dazed and excited by the action.
Your fighter appears below a convoy of - .

Alienslglf you F-:;[;stmv them anmherv&er qObe_E! MAN

appears who seem to be slightly cleverer { {3 Watch out behind you!

than before! Soon your space station As you hurry through
nears but before you can dock the station the maze collecting
comes under attack! Survival is up to you! your energy .
The excitement is just beginmingt! ~ modules you score points, But don't let the 8
TRS 80 Levels| & 11 16K Tape Gobblemen catch you. If you are crafty,

Video Genie 16K Tape sneek up behind them and neutralise them
TRS 80 Levels | & Il 16 K Tape
i e NP e = =TV

%
l pers,:n:c‘live format as though you were actually theref This “rat’s @ , THEESSENTIAL SOFTWARE COMPANY

to gain extira points. Just keep a watch.
3" MVH""‘“‘ES W\ Video Genie 16 K Tape

When they attack you they come in fast.
Just don't lose your narve.
3-D that ander thro’ug'rvffﬁih ?és and buiidings T
-D means that as youw :

full screen graphic display constantly shows your position in a A" r .ap.g:‘i ........ e

eye” view adds an entirely new dimension to adventure. (Viscounti Ltd.) 01-837 3154 E—

English language commands can be entered at any time to manipu- 47 Brunswick Centre, London WGTN

late your environment. The command sets are extensive and sophisti-

cated. Dozens of objects are scattered throughout the mazes and

buildings. You can pick them u!:-, burn them, throw them, etc. You
t oft an ugly little man. Or a steel rod to

I

I

[

| have a iy AR E e, Vi . miclocomputer. |

Flaasa sand me your software catalogue. | I
enclode & atampad sell addredsed envalope

Plaass send me R = I

| enclose a cheque postsl order for £ I

I

I

I

I

|
I
|
|
i
|

may need the sword to figh : (plus S0p post & packing)

|

|

|

|

;

|

ASYLUM Tape £1

hold apart crushing walls. Deathmaze 5000 and Labyrinth allow the AL o E T B A o (T B e B s
traditional one and two word commands. Asylum incorporates our O
. Advanced Language Interpreter (ALl), which allows full sentence AddroRs .......00eins ST A
| » inpgl, Postcode !
N, Deathmaze and Labyrinth consist of over 550 locations! MyACCESS Nois ... : : ssdsiss :3
I Asylum tops 1200 locations! P PR
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- BEENENE
E———

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

L

Optional Extras

® The unique 1K ‘BIONIC’

Rom £29.50 + VAT

Sound unit £15 + VAT

Double joysticks with software
£28 + VAT

® Lower 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

EPSON MX-80

Letter quality matrix printer, has
full software control of 40, 88,
66 or 132 columns 80cps
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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BIONIC 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.

Available only from us.
Kit £25 + VAT fitting £4.50

S

ATARI

400 & 800
Computer Systems

ATARI 400 £295 + vat
ATARI 800 £543 + vat

ACORN ATOM

8K ROM, 2K RAM BUILT £149
12K ROM, 12K RAM BUILT £229
Power supply £10.20

Colour meduater £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 ZX8 WITH 16K RAM is a useful little
machine. Among the most aractive facilities
of its Basic is the string array used in
conjunction with the functions Code and
CHRS and the slicing operator, To. Some
powerful programming techniques can be
implemented with these tools = and you do
not need to have recourse to 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 54120001

Unlike the undeclared string, the §$ defined

has the very useful property that its length

T

‘_l'-'|‘-'_'ip'_ﬁ""_'r"ﬁ_'

v
Characters ol word 2

Length of word 2

v
| & Limé number to GOTO (2 byte binary)
Characters ol word 1 ’

| Length ol word 1

v
Line no. to GOTO {2-bytes binaryj
Figure 2.

never varies. We can, therefore, access the
individual bytes at random using, e.g.,

S5 or 5801 TO J)
for both reference and assignment. In
particular, we can maintain a simple numeric
variable, say, NFB, which points to the “next

free byte” in S8, Obviously, we set this to one |

initially and as we add to S$, we can increment
NFB. For example:

200 LET SSINFB TO NFB—1+ LEN A$|=AS

210 LET NFB =NFB + LEN AS
adds AS into S$ at the next free position, and
adjusts the next free-byte pointer. It is true
that you can achieve the same effect with an
undeclared S5:

300 LET S$=15%+ A%

but the easiest way, as so often,
disadvantages.

Firstly, in many Basics line 300 will be
executed by constructing a shadow copy of S8,

has

123456789010111213.--..... 58

5|T|A|B|L|E|6|C|A|R|P

E

T

nnnnnn

L 4 LS

A

& il L

\%

Vv

VvV
Characters of word 1

Length of word 1 (binary)

Characters of word 2

Length of Word 2 (binary)

NFB = 56, points here

T
s0 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
53 thar is 1,000 or 2,000 characters? Secondly,
the easy way does not work with the more
complex structures 1 shall outline, In the
following examples, assume S3 declared as
before and NFB initialised 10 one.

Now what might we want to store in this
string-and-pointer  structure? An obvious
starting example is a list of words — such as
you 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 INPUT AS

110 IF A§="END" THEN GOTO 170

120 LET S%INFB) = CHR$ LEN A%

130 LET S$INFB +1 TO NFB + LEN
AS) = AS

140 LET NFE=NFB + 1+ LEN A$

150 LET NW=NW + 1

160 GOTO 100

170, ..

This builds a list of words in 58, Each word
is preceded by one byte comtaining, as an
eight-bit binary number, the number of
characters in the word. The variable N'W
counts the number of words.

Obviously, one would like to refine the code
to ensure that no attempt is made to extend the
list beyond the end of S$. I find it helps 1o
draw simple diagrams of the structures being
built in strings — figure | shows how the
simple list of words appears in S3.

To pick words from the list — choosing, say,
the next word in Hangman — we can count
along using the length bytes to skip over
words. For example:

400 LET N= INT {(RND *NW + 1)

410 LET P=1

420 LETN=N-1

430 IF N=0 THEN GOTO 460

440 LET P=P + 1+ CODE S5(P}

450 GOTO 420

460 LET AS=5S5(P+1 TO P+ CODE S5(P))

470 . . .

The code sets AS to the Nth word in the list,
where N is created as a random number
between 1 and N'W, the number of words. Note
how the variable 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 vou 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 Fiald 2 was of variable length and contained a
word.

We can expand on this theme and add further
fields to form more complex list entries. For
example, we can add a two-byte field containing
a line number. This gives us the type ol list
which can be employed 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 “1ables”.

The code 1o build this kind of control table
could be:

30 PRINT "“WORD?"
40 INPUT W4
50 IF W$ = "END"" THEN GOTO 150
60 PRINT “LINE NO.?"
JOINPUTL
BOLET A=INT (L/256)
90 LET S$(NFB) = CHRS A
100 LET S$INFB + 1)= CHR$ (L—256%A)
110 LET S$INFB+ 2) = CHRS LEN W$
120 LET S$(NFB+3 TO NFB+2+ LEN
W3l = W%
130 LET NFB=NFB +3+ LEN W%
140 GOTO 30

000ie {continued on next page)
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fcontinued from previous page)

Lines 80 to 100 convert the line number, L, toa
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 A3
220 LETP =1
230 LET L=LEN A%
240 IF L<> CODE S$(P + 2) THEN GOTO 260
250 IF S$(P+3TO P+2+L)=AS$ THEN GOTO
300
260 LETP=P+3+ CODES5(P+2)
270 IF P<NFB THEN GOTO 240
280 PRINT "I DO NOT UNDERSTAND"
290 GOTO 200
300 LET X = 256° CODE S$(P) + CODE
S$(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 you are writing complex programs.
Other examples of uses of lists and rables are
in storing the co-ordinates of plot points to

T

=
ey — —

v
w W ol chansgien in miely

- Chpncios ol pemame
& Langth ol temene
Poanted 1o DaT BRIy (2-Byle Baary o)

Figure 3.

draw diagrams or sections of diagrams. 1 have
used this to store the plot points to draw the 10
separate stages of the Hangman picture. The
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 "'+, “—", 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 10
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 PTRS such that
PTRS(1) gives the index into S8 of the Ith entry
in the list or table. Naturally, if your list entries
are all the same {ixed length, vou can calculate
directly the index to the Ith entry.

In ZX-81 Basic such a pointer array requires
five bytes per element. [f 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$(2*1) + CODE P$(2°1*1)

This is one of the situations where vou 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 it.

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 it into
the string S$ at the next free byte, NFB, and
adjust the links so that the list is maintained in
alphabetical order of surname, irrespective of
initials.

For convenience, the head-of-chain pointer is
the first two bytes of the array S8, 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
subroutine at line 1000, NFB is 3, and the first
two bytes of S% are binary zero — space
characters on ZX-81.

1000 REM SUBR. TO ADD AN ADDRESS

1010 CLS

1020 LET PNEW = NFB

1030 LET S$(NFE TONFB +11=" "

1040 LET NFB=NFB +2

1050 PRINT "SURNAME?"

1060 GOSUBAMS500

1070 PRINT “INITIALS?Y

1080 GOSUB 1500

1080 PRINT "HOW MANY ADDRESS LINES?™

1100 INPUT N

1110 LET SSINFB)=CHRS M

1120 LET NFB=NFB +1

MIOFORI=1TON

1140 PRINT “LINE "1

1180 GOSUB 1800

1160 NEXT |

1170 REM NOW LINK IT IN CHAIN

1180 LET LP =1

1190 LET P=256" CODE S$(LP)+ CODE
S$LP+1)

1200 IF P =0 THEN GOTO 1280

1210 LET AS=5S%5(P+2)

1220 IF AS>SS(PNEW + 2) THEN LET
A% =SEHPNEW +2)

1230 LET L=CODE A% +2

1240 IF SS(PNEW + 3 TO PNEW + L)
<=5%(P+3TOP+L) THEN GOTO 1270

1250 LET LP=P

1260 GOTO 1190

1270 LET S$IPNEYW TO PNEW + 11=S$ILP TO
LP+1)

1280 LET A =INT (PNEW/256)

1290 LET S$ILP TO LP+1)= CHRSA +
CHR$|PNEW — 256" Al .

1300 RETURN

1500 REM SUBR TO INPUT A LINE
1810 INPUT AS

1520 LET L = LEN A%

1530 LET S$(NFB) = CHR$ L

1540 LET S3INFB+1 TO NFE + LI = AS
1550 LET NFE=NFB+L+1

1560 RETURN

1600 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 THEN RETURN

1640 LET PT=P+2

1650 GOSUB 1800

1660 LET B$ = A$

1670 GOSUB 1800

1680 SCROLL

1690 PRINT As;" “;B%

1700 LET N = CODE S%(PT)

1710 LET PT=PT +1

1720FORI=1TON

1730 GOSUB 1800

1740 SCROLL

1750 PRINT A%

1760 NEXT |

| 1770 SCROLL

1780 PRINT
1780 GOTO 1620

1800 REM SUBR SET A% = LINE AT PT
1810 LET L= CODE S$(PT)

1820 LET ASSS$IPT+1TOPT +L)

1830 LET PT=PT+L+1

1840 RETURN

Occasionally, it is even useful to 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 that 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 techniques
used by writers of fundamental software —
operating systems, compilers, interpreters —
can be implemented in Basic. If you can think
“pointers, lists, tables and chains” you can
broaden the scope of your programming
ability.

| 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,
east, 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. n



SSILVERSOET

personal computer software

ZX81/ 16K
‘STARTREK'’

16K STARTREK: GRAPHICS,

4-LEVELS OF PLAY, 8 x 8 GALAXY,

00060006
QSDWOD@wW
slalzlolelals o)
S000200€
THE Z2OCE31 POCKETBOOK

STAR BASES, KLINGONS,

ROMULANS, PHOTON TORPEDOS,
ETC.

I

GAMES PACK 1: STARWARS,

HAMURABI, GRAPHIC LANDER,
MASTERMIND, MINEFIELD

Prices: £4.95 each cassette; £8.95 for
both

HHiiHin

Further games packs coming soon.

Large S.A.E. for details.

Mail order only.

SILVERSOFT

40 Empress Avenue
Iiford, Essex

01-518 0877

ZX81Workstation...

b - . .15 a stylish and
ergonomic plinth for the ZX81. It raises and
tilts the TV to avoid eyestrain, holds the 1I6KRAM
in place and hides the wiring and power supply.
This very professional unit costs £15, a built-in
powerswitch is £3, plus postage at £1.50, inc, VAT,
Peter Furlong Products, 125Catford Hill, London SEG 4PR.

Callers by appointment, please. Tel 01690 7799.Visa, Access,
T cr—— v —— -

Also suitable for ZX80 with 8K ROM

...........................

i 110 PAGE

- City of Alzan BOOR
- Create your own
* TUNNELS & TROLLS
BUCKET CATCHING :
* JAWS

BECOME AN ARTIST
« PRO-AM GOLF E CASSETTE

. ETCH-A-SKETCH IaW¢®

2 FRUIT MACHINE ke

= With hold :

“  DIGITAL CLOCK
DICE ROLLING

g plus 20 others
h' A e e o PN e 4 = require 1R HAN
.ﬂi Hints & tips on progra ®
Reference Sections :

E ATOM BUSINESS

Suitable for the expanded Atom with floating point RC

ay - hassmendbor

- ummary
— Opun Instructions
= ng‘rﬂgm

Cassette

3 DOWNS AVENUE EPSOM Surrey KT8 5H(
Fel: Epsom(03727) 21215 quoting your credit
card reference. 24 Hour phone service. Air Mal

delivery in Europe add 50p, airmail elsewher
add €1.50 per book. Prices show n above include
UK postage and VAT on cassettes
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JRS SOFTWARE

19 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 3JU

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

TELEFHONE WORTHING 85891 (Evenings and Weakands only)

MK AOM paly)
¥ad' Thid redlly 18 4 genuine moving display. not
anothar paude rouime, IF you want mawng Hicker
free displaye [and whe doega’t] Thean this = Lhe
progeam for you, The secret lies in che ZXB0's abidiy
1o kesp the display on vour screan without the need
16 udé Al at theé e dvailable 1o it Normally the
ZXB0 would be doing nothing during this spare Tima
but the pragrammabla maving display clevarly

oM e

g i e e
- _'___"'_""_'_

IMEapls B0 DIOCESS yOoul GWwn ImEtTuCTrons whitten a the simple but Rghly
cifective JRS numerc code Greal care has been 1aken so that the pracessing of
your codes can always be interupted fo return to, the display rounlinge af the
precse. micrgsecond that s required 10 ensurd that your T.W @cture remains
compietely rock -steady.

Normally a true moving display on a ZXB0 would take wasks to write and you
wiouk feded to De an #xpefl 3T madhina-code programming. Now, at last, this
program allérs you the abbiy 10 wiite youd awn (rae mowving displavs in under an

ended 5 April 1982,
el onshitondidpnanr it sen fat e i Just enter the information from your payslip as
e e e e e 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
— Maonthly or weekly

— Tax code change

— All rates of tax -
— National Insurance tables A, B

* Awarded top place n ZXE) software réveew *
Oetober 1987 issue

m FOUR COMPUTER'

NEW - An EESENTIAL addition to your 1K RAM ZXE1 lor ZXB0 BK ROM)

[T vvitten by PAUL HOLMES)
Provides the followmng additional facidities -

Lire renumber — you state starting number and Iincrement valug,
Search and replace — l:hl-'lqli #very occurdnce ol a character as you reguire
Froae space —iells you how many free bytes you have laft

SPECIAL GRAPHICS ROUTINES
Hyper graphics mode — graphics never seen on a ZXB1 belare

Monthly or weekly

Basic rate tax

Mational Insurance Table A
Mot contracted out National

Opan — inatantly seis up 8% many empty print lines as you reguire or C Insurance

S ISR ONWRIERE Ry DTN TS pra 0N INGTIREY. W e — Not contracted out National Contracted out National
speciliad characier e

Reverse — changes each characier on youfl screen to its inverse video Insurance Insurance

TAPE ROUTIME — provides a systern WAIT condition until a signa! is received in — Contracted out National and a tax code check is included
the cassetie ear jack = many uses | Insul'ﬂnﬂe

Al thase routines are wiitten in machine code and together take up anly

164 BYTES of your precigus RAM - an incredible achigvemeanil!

Tha price s incradible toe! ONLY £3.98 for cassette, including FULL Instructions
and example pragrams

ALSD available 1BK warsion ONLY [4.86 which includas all the abowe PLUS
GOTO's and GOSUR's included in line rerumber,

Search for and list every line containing spacified character

£2.95 per cassette inclusive from:

STROUD LITT AND CO.
85 Jamestown Road, London NW1
7DB

ZX81 2% proyrams SLALOM cnd BLACK HOLES now ovailable as lissings only E£1.25 sach. £2 for both

OVERSEAS CUSTOMERS #.yrment must ba made i Sterhing by (nterrataral Maray Orias |peailisile
PLEASE NOTE at wour bank]l Plawse add 50 poance 10 Cover DuBrieed BoLLIGE.

HILDERBAY LID

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 | B

= 1 to 30 emplovess., Weekly, monthly, atc. No £26 VAT: Given & mixture of bills with and without VAT
tables needed. Very easy 10 use, * Program |: up to 400 items in 16K; up to 2,000 in at several rates, prints table of: price, VAT, total,

* Payslips and summaries printed. 48K. Numencal code, description, supphar coda, VAT rate. Displays and pnnts runmng totals.

* All pay levels and numeric tax codes catered for, |  Type code, stock level, re-order level, unit price. | MORTGAGE: How much longer will your morigage
All National Insurance contributions lincluding Prints lists by suppher, by type, of understocked take to repay if you pay £25 less per month? (The
contracted-out). 1 - i';ems. or all it»:m:i.2 - S anSwWer May Surprisé you. | F':u-‘,ﬁhrh st you pay

. i ; : * Program I up 1o 2, items in 16K, 8, items per month to regay in 15 years? How long 1o repay
f;::éf{ﬁrg.:ﬂ;;’: ;::UED:::T e Tor | in 43&. Mumerical code and stock level anly. at £200 per month? How much of your latest

e Last-minute cha r;gm. no 'pmhlums. * Both programs are very fast! Locate, nsert, payment went towards nterest, and how much

* Will also work backwards! (Complete gross and delote an item from a list of 2,700 in weil under towards principal ithe answer will shock youl,
deductions from net pay. | two seconds! Results given either for UK Building Society or

. (different) bank loan.
* Possible to go back to manual calculations at any : .
flime — you don't depend on your computer! LOAN: Calculates one of the following in lerms of

THE GIBBONS PERSONAL BANKING SYSTEM
15 v pein I, number of 15,
Program maintained and updated by Hilderbay - NEE GUNA AWaR; DNWICENN, | STTIOr 98 Ry

Lid. Traming not necessary, but can ba arranged., nstaknent, interest.

Easily used by the non-specialist. Routine payroll

guickly handled, Senior managers can process

semar staff salanes confidentially.

Check you own pay!

Will handla a payroll of 500 employees(| | with 48K

RAM pack!

& The Inland Revenua doss not 'approve’ computer
programs (we did ask), The Hilderbay payroll
satisfactorily deals with tha 21 test cases of Inland
Revenue systems unit note series & number 4
annex B.

¢ Do you somatimes wondar whare all the money
goes? Now you can find out!

* Keep vyour finances wunder control. Standing
orders automatically allowaed far,

* Do you wish your bank statemants (old you what
each item was? MNow vyou can print better
statements than your bank can!

HILDERBAY CRITICAL PATH ANALYSIS
([CPA) E16

ZX81 implemantation of a powerful tool of modern
management, Designed for practical use, but also
suitable for learning about CPA,

HILDERBAY GAMES PACK | £8

GOLD: A rather difficult adventure. We guarantee
that you can get there with the treasure — but wea'ne
not telling you how!

PICK A WORD: An unusual game of chance. Play
against the computer, pick words from the list until
one of you gels a winning sat of letters,

CHESS £10
Plays exceilent games. Several lavels of play.

of £2 par order. Urgent orders no problem,

& & 8 &

48K Memotechs demonstrated and sold.

Software also supplied for mainframe computers, Hewlett-Packard 9845 and 85, various microcomputers.,
Hilderbay Lid is not associated with any other company. Hilderbay software is now sold only by us and our authorised dealers.

HILDERBAY LTD (founded 1979)
8/10 Parkway, Regents Park, London NW1 7AA Telephone: 01-485 1059 Telex: 22870

Pleasa talephone before visiting us.

All programs requira 18K RAM pack. All prices include VAT, postage and packing. C.0.D. lcash on delivery — pay the postman| orders are accepted for a supplement

All programs are supported by Hilderbay Ltd — we won't abandon you to your fate. Cassettes are produced with great care and are guaranieed
Pragrams are designed for use by people who are not familiar with computers
All programs are supplied with full documentation. Manuals for pr

rams marked (*) can be bought separately (E£2, refundable on program purchasel.
Programs can be demonstrated (by appointment onlyl, Further datails available on réquest.
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School computers: some
lessons to 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 survevs, shown in table
1, have attempted 1o 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 10 have a significant impact on
educational computing,

The Government plans to subsidise the
purchase of micros for schools. It will pay hall
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 into a number of categories:

B Computer awareness, to familiarise
students with computers and their uses.
B Computer studies, where the computers

Figure 1. Material available from a single frame
of a typical computer-assisted learning
program.

PRINT ANSWER
IS AxB

[PRINT GOOD|+{CLEAR SCREEN|

CET CLS MUSE
Commodore Pet 2% 83 579
RML 380-2 429 99 702
Tandy/Video Genie 53 9 126
ZX-80/81 9 87
Apple/ITT 1165 25 252
Nascom d4é
Acorn Atom - - 59

CE1-|;BGCQUMH for Educational Technology,

CLE: éambridge Learning Systems, January
1981.

MUSE: Microcomputer Users in Secondary
Education, July 1981.

Table 1. Recent surveys of compulters in

schools,

themselves are the object of interest.

B Computer-assisted learning, in which
computers are used to rteach other
subjects.

B 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 over
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 U.S. Users of Plaio 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 EPROMSs or
bubble memories. Plato is 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 figure 1.

Individual teachers are spending a lot of
time trying to mirror their own teaching
technique — one of flexibility, sophistication,
and explanation — to two 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 rteaching expertise and
programming ability — and a grear 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
1s viewed as just one of the many resources
available for a class. It is wviewed in
conjunction with the chalk board, a projector,
maps and hand-outs, and specialist laboratory
equipment. Its applications include:
Bcomputation in geography, mathematics

and the sciences;

B development, testing and using models in
the practical and social sciences, and in
$ports;

B retrieval of stored data;

B zraphical presentation of data;

Beducational game-playing and assimila-
tions in social, general and science
subjects:

Breinforcement and testing;

B control of laboratory experiments and data
capture,

Software problems and teachers’ inex-
perience remain major bugbears. Though
most schools with a micro probably have a
couple of real enthusiasts on the stafl, the

& CSE,
16 __'_..-ﬂ'"’f
rRlls ’,-"“- !’
?-fﬂJmV
Swor J d
i
B ,J‘/ SOURCE: ICL
at ,’J
gren
2t ‘_p’:___._.f.-ur-ﬂ""
“R% % o7 078 979 160

Figure 2. Number of entries for computer-
studies papers in public examinaltions.

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 from 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 wo teach
something of our new micro-world.

feontinued on next page)
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fcontinued from previous page/

That attempt is 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-
clectronics and computer arithmetic is coming
to be expected.

A number of examination boards now offer
papers in computer 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 [uture
electronic office, employment effects, privacy
and high-grade robots, for instance.

The fundamentals of computer pro-
gramming may also be covered in these
classes. Not all children need to learn pro-
gramming, but most can benefit from the
logical approach and some are itching 1o make
their own arcade games.

Artendance at an introductory course should
be a requirement of all pupils wanting to get
into the computer c¢lub, 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 1o be available w0 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 alse provide a unique 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.
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Practical m}:rapmsass:w work with the Nanocomputer.

School administration by computer is begin-
ning to take off. The direct beneficiaries are
the staff 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,
respurce centre, and general ofice can much
improve working conditions. Some folk are
even using Sinclairs to handle the ruck-shop
accounts.

Data capture and process control are areas
with enormous potential which are, as yet,
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-off later.
Computerised thermostats and the old
favourite, model traffic-light control, are
appearing at more and more school open days.
Pressure from pupils will accelerate the
process.

The pessimistic view for the future — one
fairly often expressed — is that schools’
computers will follow the 1960s’ teaching
machines into oblivion, leaving hardly a ripple
behind. Of course, teaching is a preuty
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 2 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 o hand over 1o such a

system, and many who would do well on it.

Between these extremes lie the more realistic
possibilities. They will follow from progress
towards large memory on cheap chips input
pads, flar-screen output, plug-in EPROM
language, programs and data

Within five or 10 years we could have a flar
Ad-sized mult-purpose computer which
would be capable of everything a 64K micro
could do and more, and could communicate
with the local databases and other machines.
If the cost came down 1o 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
associations already exist. The largest and
most active is MUSE — Microcomputer-
Users in Secondary Education — whose
membership gains access 1o a network of user,
regional and local groups with many activities.
The three-day annual meeting takes place in
July. Details are available from Bob Trigger,
MUSE, Freepost, Bromsgrove, B61 0JT for
details.

There are far too many books on educational
computing to give a comprehensive list here,
One recent addition to the list is Mindstorms
by Professor Seymour Papert, which could
become very influential. It is published by
Harvester Press at £9.95, Run, compurer, run
by Anthony Oettinger, published by
Macmillan, may not be in print any longer —
it first appeared in 1969 — but [ still find a
scan of it most salutory when my enthusiasm
runs out of bounds.

Computing is exciting 1o many of our pupils,
including the less able. It is richly rewarding
to find a trouble-maker suddenly immersed in
a program and thercby gain an interest in
school work. Believe me, it does happen. [}



ZX8l
goes REALTIME

The RD 8100 SYSTEM is a complete range of professionally
engineered hardware interfacing your IX computer to the
real world (with or without Printer and RAMpack). Simply
PEEX and POKE for control, datalogging, instant graphics

MODULAR SYSTEM -  YOUR Z¥ SYSTEM GROWS WITH EACH MODULE
RD 8110 'ON=OFFer' 8 channel logic InfOut £ 22,90
RD 8130 'VOLT-CATCHER' Analogue Input Port £ 29.50
RD 8180 'DOODLER' Light Pen System £ 32,50
RO 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 PA&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 D Laboratories

(Department Y)
5 Kennedy Road
Dane End, WARE
Herts SG12 OLU

Ware (0920) 84380

Proprietor: R E Dickens B Tech AMIEE

SINCLAIR
ZX81 SOFTWARE

SERIOUS PROGRAMS (1-16K]
FOR THE MORE DISCERNING ENTHUSIAST!
PAOGRAM 1

MATHE ONE 18K}
ATTENTION ALL PARENTS! Prampted by an article in practical computsng |lan

TR} oo anlerds maths goPtacare. W detded 10 DrOducE § DRogrEm That wdud give
yaut chld Mo thas tho banhing realy: “Soffy yvou ahe with@, Iy agaen’" Malka ofe
will giws you chid msird 0 the ndrmasl way a6d acbaaly ihow ywiur cBild whora
e /gl Fian gore weang, EXAMPLE: (comp’) 124 12 =7 iChildh 22, (Comp’l Put
down?, (Chid) 1, stc. Hoth you and the computer afe Swate That The anEwes 5
wiang but the child i Aot §rd continuss Gn 13 Be ghown hes! bir efror /. when the
Burm 1 complota. Nata: Tha whole s is phrted on the scfeen, wilh Sndwers jusl
s the Child winld 0o wilh pen gnd pager
MATHSKATE (16K}
& fun game fof the kiddhet - each child chootes & rolerikated and is given & sum Lo
compists, For aach oomacT ardaptr th Sister Mo ety and TEstr, but bowarn
the warms become more diffesuly, until The winner @ the child with The Bighesl
rumber of coretl MAEwet 186 o Aaturally the fes shater 10 e post)

Mathe omg » Matheiate . £3.50

PROGRAM 2

LANGUAGE TRANSLATOR {18K)

Having diffacudty with foedgn text? Thes B i the progrem Toe you! Past tadelabon
ef one werd mie it forsign trarslation in soconds of f you prefer the program wdl
BCoRpt. A pEtsgraph which vids the 1op hall of the soreen with the botoam Rglt
resarvad for tha tramslaton, All GEC appraved languages [m roman lext] svadable
Ploase SIS0 BAguEDe Chosie

WORD TEST
Far she very pmice mambers of tha family — weed 1080 wil vd youl child parcaiy
complated worde 56 is hen supecied 16 complste The word, Second fres aie
sl and the scovs oul of 180 with 198 COmetl snewes Bre shown

Languags rasslater « Werd st (3.60

PROGRAM 3
BANK ACCOUNT
Wb wslt Tor 5 statemienl when you £8n have your own peronsl Banking gvetem)
ACCERE SANAMY Ordars i the ol willy 100, 281, BTSUnt. Time limit] ana wall tall
o wiFen yisar balance is overdiaan, then sctuslly charges you for ith Just like the
bank! Statements can be backdated ard the compuater peradicslly may ask you,
wihan you 30 Duvardrawn or below the froe Banimng Hemit, whathar yoa R orosnes
iy chéquds of S1BNEMeNts, il §0 your BCCount will be updsted sccoedinghy
HOME BILLE READY RECKONER
SYARED 10 kAo i pour elecTricicy bl elaghons Bl ser pay are caenec1” Than Gimp
Ul Wit bdy rethone 40 dEmpis!

Baak sczount = randy recioner. . [3.50

PLEASE NOTE: Ouer softwais i of the vory heghest qualy and yandy 1o compans
wilh Thie wvery begt Teom the Sincleir s1sble and even i we might say S0 ourishes
eaceeds (hal stancdand |

Mo bnowlodge of computing required, ! koad sng noa!

cheguds, MUE @

FUTURESOFT

3B PENSHURST ESTATE, PRINCE OF WALES ROAD. LONDON NWE

IDEAL FOR 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 texts in
the series give a clear and detailed examination of
the rules and structure of the programming
languages.

* Cheap, Attractive and Easy toUse

@Tities: Paper/152 x 98 mm/Spiral Bound/£1.95

--------

CoBOI

i
K

T

BASH, FRTHAMN
I..

PASCAL

[ '[_‘.T[-h'l.N

{)r::'ler Form

Order from your bookseller, or send this form to
Cashpoint Service, Book Centre, Southport PRY
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 027301705 5/

*BASICO 27301685 7/ *COBOL 0273016504/
*FORTRANODO273 01683 0/*PASCALO273016420.

lenclose a *chegue/*postal orderfor £
|*Delete as applicable]

Address

YO 1B

|
| Name |Capitals Please)

Pitman Books Limited, 39 Parker Street, London
I WC2B5PB

< Pitman
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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 .

WOHLD WAH i

It's your finger on the buttonl..

CHAFIIOT UF DEATH

The ultimate weapon, can you stop the unstopable?

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

All prices are fully mcluswe

— e S— — S — — — —— — — — — i — —

Send your cheque/P.0. to:

“THE WAR GAMES LIBRARY"

2 Highfield House, Courtenay Road,
Lower Parkstone, Poole, Dorset BH14 OHE

TRS-80 LIl 16K

SAVE
££f’s

* Wide range of printers.
EPSON - OKI - QUANTEX = ETC.
* Lowest Possible Prices. From
* FREE delivery Imainland 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 inc VAT

AND NOW VIC PAPER!!!

COMPUTACALC ZX |

Financial Planning for the ZX81 16K

Ideal for solving “*what if"' problems &t work or home,
The screen Acts as a4 window on an “‘slectronic
worksheet " consisting of a grid of rows and columns
of headings, numbers or formulas, 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 on it changes automatically.

Features include selectable format, “‘slow” mode for
smooth scrolling across grid. single key cursor and
grid control, capacity for over 2000 numbers (should

you ever nead that many!), very fast computation of
results, ability to work with ZX printer, and
operational procedure deslgned for convenience and
spead in usa,

This powerful piece of software brings the capabilitlies
of the ZX81 into line with much more axpansive
computers. Computacale will quickly become Lhe most
used program in your library as it takes over from
pen, paper and calculator in aiding everyday financial

decisions.
For cassatte and full doccumentation send chegque or
P.0. for £7.95 to: 8ilicon Tricks, Dept. CR,

2-4 Chichastar Rents, Chancery Lane, London WCZ.
o

Only 2 Minutes
from
Romford Station

MASSIVE SAVINGS ON:

* UK101 GRAPHICS BOARD - Just £49.00 Built
* Sound Board for 101 - Just £27.00 Built.
* Programmers Aid Eprom - £16.00
* Eproms/Rams/Chips/Soltware.
* DISC system for your UK 101
* Expansion M/Board - £11.73.

HOWTO FIND US:

LI Lol R E

COMPUTER USER AIDS

***GREAT DEALS AT REALLY COMPETITIVE PRICES***
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- Sinclair ZX81 Personal Comp

the heart of a system ‘i

that grows with you.

1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.

Lower price: higher capability

With the ZX81, it's still very simple to
teach yourself computing, but the
ZX81packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

New BASIC manual

Ewvery ZXB1 comes with a comprahensive, specally- writhen
manual - a complete course in BASIC programming, from
first principles 1o complax programs

Higher specification, lower price —
how's it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification

® Z80A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

® Unique '‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

® Unique syntax-check and report
codes identify programming errors
immediately.

@® Full range of mathematical and
scientific functions accurate to eight
decimal places.

® Graph-drawing and animated-
display facilities.

® Multi-dimensional string and
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
printer.

@ Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip = unique, custom-built chip
replacing 18 ZX80 chips.

Kit or built —it's up to you!

You'll be surprised how easy the

ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) —a few hours'
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor-600mA at9VvDC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.




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!

Available now-
the ZX Printer
foronly £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
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connectstotherear
of your computer - using a stackable
connector so you can plug ina RAM
pack as well. A roll 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 -
andwe have no doubt that you will be.

To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY.

ﬂrdnr_l

Use it for long and complex Qty | Item Code | ltemprice | Total
programs or as a personal database. , T A I
Yet it costs as ittle as half the price e . |
of GDI‘hpEtItIFE additional memory. Ready-assembled Sinclair ZX81 Personal Computer(s). | e i

With the RAM pack, you can | Priceincludes ZX81BASIC manualandmainsadaptor. | 11 | 6095 |
also run some of the more sophisti- | Mains Adaptor(s) (600mA at9VDCnominalunregulated). | 10 | 895 |
cated ZX Software - the Business & | 16K-BYTERAMpack. 18 | 998 [
Household management systems | SinclairZXPrinter. - | 27 49.95 |
for example. | BKBASIC ROM to fit ZX80 I | a7 19.95

| PostandPacking. i = i |
[ Please tick if you require a VAT receipt TOTAL £ _—

*l enclose a cheque/postal order payable to Sinclair Research Ltd, for £ s
*Please charge to my Access/Barclaycard/Trustcard account no.

|
|
|
|
I
|
I
R ET
|
|
|
|
I
I
I

u - ‘Please deletefcomplete as applicable I i = Do T .
Sir—l=ir
Name:Mr/iMrs/Miss L1 1 | 1 [ | 1 | | | | § [ 1 1 1 | | |
| |
Z X8| Addrass-_ 1 1 1 1 1} § 1 } ¢ | 1 | 1 4 L 1 ¢+ ¢ 1 3
' = o U . L]

6 Kings Parade, Cambridge, Cambs., CB2 1SN. e TR T L
Tel: (0276) 66104 & 21282. LFHEEPOST no stamp needed.



/ ~ the 1X81 compares with other personal computers

SYSTEM IDENTIFICATION ZX81 ZX80 ACORN  APPLEIl  PET TRS80  TRSB80
ATOM  PLUS 2001 LEVELI  LEVELIl
ROM L 8K aK 8K 8K 14K 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 £360 £375
COMMANDS  LIST,LOAD, NEW, RUN, SAVE ] . * . e ° .
STATEMENTS  PRINT, INPUT, LET, GOTO,
GDSUE."RETUHN FOHJ’NEHTIF.’THFN ] ] ® ® L ® L]
STEP ° El ® ® 0 °
TAB © == * 0 ° @
ARITHMETIC _ ABS.RND Same ° ° ° 0 0 0  —
FUNCTIONS  INT & ® » 0 &
ATN,COS, EXP,LOG, SGN, SIN, SR, TAN ° ® ® -
ARCSIN, ARCOS e )
STRING CHRE e ® ° . L3
FUNCTIONS  LEN % ® ® ® &
ASC(CODE). STRS, VAL. INKEYS @ = @
NUMBERS FLOATING PT+10 ° _ ° ® e e
INTEGERS & 0 0 ® = ®
NUMERIC A-Z ) D °
VARIABLES AA-ZO e ° °
An-Zn, n=any alphanumeric string ] ]
STRING AS&BS e O
VARIABLES ASto 28 o ° .
AnS 1-::Zr13 n=any alphanumeric character L * L
NUMERIC SINGLE DIMENSIONAL == ° ® i
ARRAYS _ MULTI DIMENSIONAL 5 ° ® @
DISPLAY ~ ROWS maly 24 24 16 24 25 6 16
COLUMNS i 32 32 40 40 64 64
LOW RES GRAPHICS (<7000 pixels) ° @ o D . . ®
HI RES GRAPHICS (>40000pixels) . ° }
SPECIAL USR (CALL, LINK) ° s @ 5 ° B °
FEATURES PEEK, POKE (OR EQUIV) * ° ® . ® ®

Sinclair software
on cassette.

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.

The ultimate course
in ZX81 BASIC

programming.

If you own a
Sinclair 2X80...

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 ZX81 is 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 [ — ||
Z X8I

& Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282,



VIC-20 CASSETTES :.........

FUNCTION
GND
+5V
Cassette motor
Cassette read
Cassette write
F-6 | Cassette switch

Figure 1. Connector configuration.

Figure 2. VIA assignments.

Viani Vian2
NMI RO
Iﬁ Can +— Cassetle road
PAG PAO
P Pan
paz PAZ
Pa3 Pad
Pag Paa
PAS PAS
PG —— Cassatte swich PAE
PAT PAT
CAZ2 — Casauite molor Caz
cBE cm
PEO PBO
FB1 PH1
B2 PB2
B3 PB3 -+— Cassefte wite
P4 [ E]
| | P8BS FRS
-0 ] PBE
| PaT PET
cBz2 caz
59110 59:21:!
SO1F SO02F

Hardware

THE vIC HAS a single, external cassette unit
which is used for program and data storage.
This unit is connected to the Vic by six lines
— write, read, motor, sense and two power
lines, ground and +5V. The connections are
shown in figure 1.

The cassette is controlled by IO lines from
the two VIA (versatile interface adapuor) 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 — it allows the motor 1o be
driven directly. The output to the motor is an
unregulated +9V at a power rating of up 10
500mA. The cassette-deck motor can be
turned on and off by toggling 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
turns it ofl

The sense-line input, line PA6 on VIA# 1, is
connected to a switch on the cassette deck
which senses when cither the play, rewind or

fast-forward buttons have been pressed. The
switch is only required to sense whether or not
you have pushi:d the play button during a
read- or write-to-tape routine. This is done by
a subroutine at SFSAB.

If either the rewind or [ast-forward button is
pressed accidentally instead of the play button,
the system will be unable to tell the difterence
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 switch,
you must press the record button first in any
record routine.

The cassette read line is connected to the CAl
line of VIA # 2 and the cassette write line to
line PB3 of VIA # 2. During a read operation,
the operating system uses the setting of the
CAl interrupt flag to detect transitions on the
cassetie-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 CEl lines.

Figure 3. Cassette interface circut,

+OV +5Y

Cass write E5
Cass, read o4
Cass switch |- o

Cassette operation techniques

FOR NORMAL purposes the cassette deck is
assigned the device number 1. The IO
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 retnieving 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 liule
use with cassette tape and is 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 tape is
Opened for a read operation. If it is set to one,
it is opened for a write operation and if two, it

is 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 musleading since a program

| can be stored as a data file and data 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 to store
programs, since it 1s 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 wokens 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 w0 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
acddress of the area of memory to be saved is
stored in locations 174 and 175. Normally,
when saving a Basic program, these are set to
the address of the double-zero byte which

fcontinued on next pagel

YOUR COMPUTER, DECEMBER 1981 53



feontinued from prewvious 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 initalises these locations.
Instead, one must write a small machine-code
initialisation routine incorporating 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 is 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 svstem interprets these
parameters and allows the user to read or write
the file 1o 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 1s loaded with a string of variables.
Storing these would require the tape to be
turned on and off repeatedly, retaining a few
bytes of data at a ime. The Vic overcomes this
by having a 192-byte tape buffer into which all
data 1o be written to, or read from tape is
loaded, Only when this buffer is full is the tape
motor turned on.

Data 15 stored on tape in blocks of 192 bytes
and since the motor is turned on and ofl
between blocks, a two-second interval is left
between blocks to allow the motor 1o
accelerate and decelerate. The beginning of
_the 192-character bufler starts at address 828;
the pointer to the start of the buffer 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 empty
— are loaded on to the tape. If records are kept
in multiples of 191 bytes, we can very easily
keep null or partially-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
byre 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 at
1,953Hz 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 256ps. in the high state
and 256us, in the low state,

The operating system takes about 9ms. 1o
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record a byte of data consisting of the cight
darta 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
medium-length pulse. Each bit consists of two
square-wave pulse cycles, one short and one
medium with a total duration of 864us. The
wave-form timing is shown in the diagram in
figure 4. .

The odd-parity bit is required for error
checking and is encoded like the eight data bits
— using a long and short pulse. Its state is
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.

Figure 4. Operating system pufse sequences.

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 wo-second inter-record gap is left between
each record of 192 bytes.

The extensive use of error-checking tech-
niques is one reason why the tape system on the
Vic 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 digir.
The check-sum is obtained by adding the eight
data 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 1o be
corrected during the second reading of the
192-byte data block. By recording the data
twice, a verification can be performed by
comparing the contents of the two blocks.

This will derect 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 vanations in recording
speed. Normally, a hardware phase-locked-
loop circuit would be used to lock the system
on to the correct frequencies transmitted from
the tape head, The Vic, however, uses sofi-
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 rape motor to reach the
correct speed, and secondly, the sequence of
short pulses written on the leader is used 10
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 1o perform
both reading and writing is very accurate,
based as it is on the crystal-controlled system
clock and timer | and timer 2 of VIA #2.
Inter-record gaps are only used in ASCII files
and their function is to 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 is 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
blocks. 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 shornt
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 rape buffer; in a
binary file they point to the area of memory in
which the program is 1o 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. I 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 o point to a location in the operating
system. The starting location is normally set to
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 1o point 10 any address, providing it is
greater than the start address.



NEW ATOM SOFTWARE

SOFTSCREEN (9K RAM) only £11.40incl.

For the first tima 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:

e Extensive cursor contours

e Text in all modes

#Upper, lower case and inverss test

o40 = 24 text

#Definable text area, etc. etc.

INVADERS (12K RAM) only £7.50incl.

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
(2K 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
6522 VIA. Ask for more details.

WANTED: Good quality software for tha B.B.C. Micro and Acomn
Atom. 20% royalties paid. Further details on request.

MAIL ORDER ONLY

—
OMVPUTER Siarees,
"ONICEPTS HERTS. WD4 944

Tel: (09277 62955

**BIG EARS*

SPEECH
INPUT

FOR |
YOUR -
COMPUTER!

BIG EARS opens the door to direct
man-machine communication, The system
comprises analogue frequency separation

MITION
SPERCH. RECOGNT'S

oxk g T
A LA Y

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 keyword 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

unlimited... l
BUILT, TESTED & GUARANTEED ONLY £49 n
PRICE INCLUDES POSTAGE & PACKING PLEASE ADD VAT AT 15%

PLEASE STATE COMPUTER: UK101, SUPERBOARD, NASCOM2,
ZXB0/e1, PET, TRS80, ETC.

COLOUR MODULATOR
RGB in, PAL/UHF out

Please add VAT at 15% 1o al! prices
Barclay/ACCess orders accepied on leiephone

Dower House, Billéricay Hoad._l
WIL LIAM p v

Herongate, Brantwo

KITE12
BUILTE£18

' STUART cssexcmizsso. | ,
SYSTEMS Ltd Telephone: Brentwood {0277) 810244
THE AMAZING VIC20

| HOME COMPUTER FOR CHRISTMAS !

FOR ONLY £159.95 (excLVAT)

Here is one present all the family could use.
The VIC 20 is a fully fledged computer that
simply plugs into your television receiver.

At an incredibly low price of £159.95, it can
help the children with their computer studies,
handle business and home budgeting or you
can relax and play space invaders or one of
the many video games soon to be available.
Dealer supplies of the VIC 20 are limited,
make sure you're one of the first owners of

I EDU- | l 'I
CATIONAL HOME AND

BUSINESS

the VIC 20. Fill in the
coupon TODAY or

give us a ring on

Woking (04862) 63901
or Crovdon 01-680 3581.

[ N N N I N B N e .
I would like to order the VIC 20 Home

2 ____' - Computer. (Quantity . i)
We will not ‘ - - Please charge my ACCESS/VISA  YC
knowingly be ,.-‘” account no: | ey

undersold.

|¢Eﬁﬁﬁﬁhsl
. PROGRAMS | | PLUS MANY

EXTRAS

COMPUTERS

Post Code

DATALE(:T'MT“
o

Showrooms: 7, 5t.Georges Walk, Croydon, Surrey.
32, Chertsey Rd., Woking, Surrey GU21 5BG

DATALECT Computers. (Formerly Petalect).
33/35 Portugal Road, Woking, Surrey GU21 5JE
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ACORN ATOM MACHINE

I DECIDED to adopt the very simple apprnach
of using a calculated Gosub — line 60 — 10
pick the appropriate print line. Each |

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 byles
of code then prints the address location and
the first byte at that location in hexadecimal.

Line 45: Calculates the individual hex digits |

of the next two bytes for later pnnting.

Line 50: T is set 1o the second hex digit of the
instruction code already printed out in line 40,

Line B55: If the second digit of the instruction
is 3, 7, B or F, it is not an instruction code and
this section of machine code is either garbage
or data. This line picks them out, see figure 1.

Line 80: 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
ling number is equal to 100 + the value of the
instruction code.

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 1o convert this program
to run on any machine which uses a 6502
processor assuming that vou 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 Atom's advanced features. For example,
7= 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, R. means Return. Line
number 89 is interesting as it uses Boolean
algebra 1o print a calculated forward or
backward branch destination as appropriate.

Having entered and checked the program,
what does one do with it? We nced some
machine code 1o disassembile; the obvious first
choice is the resident operating system.

I started by exploring the various jumps and
subroutines associated with mnput and output
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 is 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 op-codes, showing number of bytes.

2nd Digit y
Ol11121314 5|67 |B|9|A|BICIDIE|F
ORA RA[ASLAl RA |ASL
0 ani “'mt ﬂ_z“ ﬂ%‘; 1 mz 1 ABS | ABS
BPL |ORA -ﬁ"lm ASL CLC |ORA ORA |ASL
1 o Y, | ZX|ZX | A AX |AX
JSR | AND BIT |AND | PLP | AND| BIT |AND | ROL
2 o (LX) z, IJ z, Jd ™, nBs; ABS |AB
BMI |AND AND | ROL SEC | AND AND | ROL
a i DM ZX|ZX, | AY AX | AX
RTI |EOR EOR |LSR PHA | EOR|LSRA JMF|EOR |LSR
4 (1.X) 0 S iM ABS | ABS, | AB
1 2 21 2 1 2 1
5 [ & AR o o
gl" " 2 L 1l "' : |
ATS [ADC ADeTRORT—TPCATADE [RoR—[IMFAGL
6 {1,X) zZ |z M IND | ABS | ABS
1 2 2 2 1 2 1 3 Rl k]
[BVS [ADC ADC|ROR | SET |ADC ADC |ROR
I S, ZX|Z.X, JAY, AX [AX,
Be| [B] | [Tl [P ™ o]y
o "3 2| "2 1 1 _al" Ty
- |BCC [STA STY |STA [STX TYA [STA [TXS STA
9 AX
i E(I]I.‘l‘_; z‘,'_: z"‘z Z.‘r‘: 1 ‘h“ra 1 i | 3
A LDY fi% I.IEIH LGv _LEA _LE‘I TAY LRIA TAX hg; hgns hg:;
5 o 2 2 2 2 1 ] 1 |_ﬁ 3l
BCS | LDA LDY |LDA | LDX CLV |LDA [TSX EﬁLx
B |0, ZX|ZX|ZY, 2 AX [AX | AY,
C [ o TPy [CWP | DEC INY |CMP|DEX CPY |CWP [DEC _
!uxg z, zs,_z2 LA ABS|ABS AE
BNE |[CMP JEH'F gec CLD|CMP MF [DEC
D oY, ZX|ZX |AY | AX [AX
E cPx[sSBC CPX @:‘@ INX | SBC | NOP CPX [SBC [IN
o| X, z, . i _t_uz i ABS | ABS | ABS
F BEQ|SBC éfﬁ?"mc SED| SBC sa;.:: INC
o m.val G z.:l:1r o AY, AXg| AX,

HHEH’DHIC OPERATION
No of BYTES
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;wh-:n:b:,r 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 lings static at the top of the
screen while scroling 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 number greater than this and less than
255, then the extra number of characters will
be left unscrolled when used with Basic code
LINK # FEOA
Use in multiples of 32 1o scroll whole lines.
Keep seven or morg lines static while
scrolling the lower part by omitting the first
section of code which scrolls the top of the
screen and Linking into the section which
scrolls the bottom half only — again satting
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 1o
inclede a Wait statement. So this time the
code is
WAIT:LINK# FE19
Blank 32 characters from the cursor position.
This uses the routine which normally blanks
the bottom line of the screen but it uses for
reference 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
5. '
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 into the code
after the point where the Y register would
normally be loaded. The code is:
Y = (number of characters—1); LINK & FE24
Fill up 1o four lines from the curscr position
with any chosen character., This s an
extension of the last one and is very fast with
four lines being filled within the frame refresh
time Basic prints only about eight
characters in this time. We set the Basic
variable Y to the number of characters —
minus one as before — and 1he Basic variable
A to the character code of the chosen
character, Thus we have:
Y = {number of characters — 1)
A = [the chosen character code valuge)
Link & FE26
To see just how fast this routine is,
IVping:
¥ =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 — so
fast that you cannot recognise any of the
characters.
A more useful method of using this routine
can be achieved by directing the position of

try



CODE MAGIC.......

Listing 1. Atom disassembler,

10 1IN, 's-THrT P'I:llrﬂ' 5. “END FOINT'E
oe= |

20 FOR L!-'$ E

ET] P-"L.ﬁll."‘l;P-L'-'EaF. &L" "PAU P
4% Vud A (et el U YeREL

= T=P}y z

== IF «Tel) Ha=0008. oG, 6%

E0 (5. C(10D+P)

gg HEXT L

TSP, " "R,

TPt "By W* *iL=Le]:R.
TroP.” "V W™ = X ¥ " ".L=L+2F.
Teaf. " IATA® i E,

B29F." "X ¥V W'.N".E.

B3NP, " RN Y V WULVRIR,

S4iP,. " gy We MR,

B5JP. " "8V W".Y".R.

BELP." "8k ¥ V MR,

BT IF,. " "sV iR,

BEnP, "E EY WER,

B3, % SRV WY (TO SRL+0C12B (0% ] e 0012
190 GOS. aiF. “BFX" (R,

101 GOS.b:FP."0FA" (. ¢

183 G605 biP. "ORA

110 G0,

112 G.a

113 GOS.&:P. "0ORR" 0. K
114 GOS.ciP. "WaL" 0.k
116 GOS. B F."FPL" . G.r
117 GOS.biP. “0RA=. 0. ¥
118 G.d

120 G.d

121 GOE.piP. "0RR". 6.1
22 008 . b P "ASL" [0, 3
124 G606, a:P, "CLC" R
*25_ m.G?F‘."ﬂiﬂ'lﬁqh
126 Oad

128 6.0

129 G0S.ciP."0ORA™ 0. »
130 G08.c/P."ASL".G.»
132 0OS. e P, "J3R"; 6.k
153 G08.biF, "D~ 0.8
134 G.d

138 G0S.b:P, “EIT*.G, |
137 GOS.piP. "ANE™. 0. |
138 O0S.biP."POL=" 0. 1
148 005, 8P, “PLP" . F
141 CO5.b:P. "AND" i (. m
142 00%. :P."ROL A" K,
144 GOS0 .P."BIT" 6.k
145 GOS. e F. "AND" G5
146 05.cof. "RIL": Bk
148 OOS. b P, "BMI= /b.r
149 G0S.0 P "RD" (. #
158 G.d

152 G.d

153 GOE. b P, "AHD" . 0, 1
194 G0%.b; F,"Eﬂ-."-u.l
156 Eﬁg aF."EECT IR

157 0P, "AND" .G.h

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 |=# 8000 TO # B180 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 is not at
the bottom of the screen, anything already on
the bottom line will not be erased but will be
copied into the next line.

If you have not made the cursor invisible by
yping

7# E1=0,
you may leave the odd white square at the
previous cursor position.

158 G.d 25' GOS.ciP."5TA" 0. @
160 C.d . Godl
161 GOS.o.F. "AND" G, o 2:;-6 GOF, b P LIV iGam
162 ES.ciP, "FIL" 0.9 261 00S.b; h'LM'-E.r
164 GOS5, 5.F, "RTIIF. 262 GOS0 P, LI i m
1ES GOS.biP, “EQR" (.8 264 GOS. biP. LIV 6. 1
168 G.d 265 G0S.biP, "LDA" 0. |
ied G.d 265 GOS. biP. L= 6. |
&2 G05. b F, "EOR":G. 1 268 605, 0P, T B,
l?g %-h :- ‘;*5:'-:- i 265 G05.0.F. "%m iCe
1T o b F, T =ik, ' - "
173 GO5.b:P. "EOR".0(. i fg %il:r - LIV 0, K
174 G5, aiF, "LSR A" R ard W’&.c:p.‘LIﬁ".&h
176 GOS, . F, " JMP". (.1 2:"4_ GOS, e P "LDR" 0. K
177 GOS.c.P, "EOR" .G,k T8 G0, P UBLEY G
I78 GOS. 0P, "LESR" .0k 277 GOUS.iF. "LDR" i, 4
188 605, b F, "BVC" i0.n ;?B G,d
181 GOE.kb. P, "EOR" G4 220 G608 biF. "Lv"i6.1
182 G.d 281 GOS.b.F."LIA" 6.1
184 G.d 282 %“'ﬁ‘ ‘IEII-:".E. )
185 GOf.b/F. "E0R" G 1 a2 o e Fe "LLY" K,
18s GI5.b:F, "LBR" i m G5, o Fy LA™ . Gu
1868 005, . (L1 ":F. 286 G052 F, "TEH7R,
PIRCO=20%) " "R, 1859 O0S.2.P. "EOR".0.h 288 GOS.c:F. "LV 0.9
158 G.d 2 GOS0 P, "LDR" (5. v
152 G.4d 250 GOE. g P LDR" G
193 GO%,c.P, "EQR" :iG. v 292 008.b:P.“CPY* i0.m
134 GO5.0iF, "LSR" ib. & 293 00S.biP. "CHFP".0. 2
136 005, F, "FTS" R, 234 G.d
157 GO b 7. "ADCY . 0.® 296 GO0S, b:P. "CPY". 5.
i%a 6.4 207 GOS.b.P. “CWP=;G. |
200 G.a 238 G056 P "DEC=.G. 1
201 605,05, "ADC G, 1 P GOS, 8P, IR,
202 GOS0 P, "FOR" 0, 1 01 GOS.b:P."CHP*" G.m
20 GOG, 8P, “PLA".E. B2 605, 8.F. "DEX".E.
205 Gl i F, "RIC* . 0in D4 G0s, el P, "OPY 0K
20 GOS, . P, "ROR AR, 205 005.ciF."CHP* 0.0
200 005 o F . JHP {"4X ¥ ¥ W )}"IR. 308 GDS. P DECY.G.K
209 G0S,q.F, "ADC" Gk 303 G0S.b.P."EHE™ .0
210 005, 0. F, "FOE" .05, 305 G0S.biF, "CHF= 0.+
212 ES. b P "Bt IEn 318 (.d
217 BOS.biP, "ADC.0. ¥ 2 G.d
214 G.d 1% GOS.biP."CHP™. 0.1
216 G.4d ii; %.b.:.-ﬂ‘.g.
17 Gis.n:F, “ADL= 0.1 3 HLa " iR
218 oOS. b, F, "FOR~ 6.1 7 GOR. o HOHPR 0.
= A s F1& G.d
221 GIS. 2. F. “ADL" G h G.a
222 G.d 21 05, P (P 0.5
224 G.d 222 005, ¢:P."DEC" (0. v
229 oS, P, "RBC":G.p 324 GOS. kP "CPHY 6o
226 005, c P "ROR". 6.9 32.“5 GOS ki F. "SBC" iGa
228 B.d 326 0.4
229 GO05.b.P, "ETA G.e 328 G0S. biP, YORN".G. |
238 G.a 329 S P "SHC7 6. |
= GOS. b F, "5TY" ;. 1 3B GOS. b P, "IHNC= 6. |
a3 GOR. L F USTR" G 1 232 Q0% 8P, " IHA" AR,
3 GOS i F, "STE 6. 1 333 G0S.0iF. "SEC*:G.m
236 005, a:F. "JEY™ R, 334 005, aiP. "HDF" R,
?.Eag 36 005, 0P "CPR" 0.k
Z - P, mTHA B, 37 008.c:P, "SBC" 0.
240 GOE. o P, TETY Bk 338 605, oo P UINET 0L K
241 O05.c.iF. "STR" : G} 40 05,0, P, "BEQ (G 1
292 G0S, c.F, "STE" i, L 341 GOS, 0P, "SELYiD. ¥
add QO5. bW, "BOCT (G0 2 G.d
245 GO, 6P, " ETA®.G, 4 344 G.d
i4e G.d 243 05, uiP. “EBpL=:0.3
248 GOS.b. P, 2TV 0.1 e l;ﬂS.b.P. b {1 =L
249 G05.biF. "iTﬂ"-ﬁ.l 48 G0E, p: P, "SED"F.
£ D050 F STH" 0 343 (05.0.P, "SBC™iG.h
252 . eiF, Tfﬁ'.F‘ 258 G.d
293 0. F."5TA":G.h 52 6.
254 605, P, "THR" 353 GO8.0.P."SEC" 0.0
25& G.d 354 GOS.c P.UINC" G
I + * a
' Listing 2. Demonstration program,
o P.$12" DEMONSTRATION PROGRAM" -7
i 1] P A A R A T b
| 128 P." FARTLY SCROLLING SCREEN
| 168 FEM REMOVE THE CURSOR
1238 7#E1=0

The demonstration program given in hsnng

2 shows how the scrolling routine works. It is
only a demonstration but it illustrates the
principle satisfactorily.

228 REM SET HUMBER OF UNSCROLLED LINES IN

Y

240 REM Y=(NUMBER OF UNSCROLLED LINES+1)¥32

258 REM Y={(6+1)#¥32=224 FOR SIX LINES
Zed Y=2z4

300 REM PRINT SOMETHING ON OME LIME
3208sFOR I=1 TO 3

348 P.RNDXCI%38)

360 NEXT I

488 FEM DELAY

420 FOR I=1 TO 18,WAIT:NEKT I

468 REM SCROLL IT

450 LINKHFEGA

526 REM MOVE THE CURSOR BACK TO THE START OF THE SAME LINE

S48 P.$117
586 REM GO BACK AND FRINT SOME MORE
e@d GOTOs
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Quality support for;
ATOM

ZX80 ACTION!
Flicker-free action games for your ZXB0, need

only 1K RAM and the original 4K ROM. ZXBO
Cassette CB0A. BRKOUT . . . ACK-ACK ZXB‘]
£4.00

Cassette C80B. SHELL GAME -
INVADERS £4.00.

The Z2X80 Magic Book * WITH 8K ROM/ZX8B1 SUPPLEMENT *
(Games programs, computer music, converting programs written in
other BASIC's, improving the picture, RAM and I/0 circuits, and

much more £4.75
Getting Acquainted with your ZX81 £4.95
Mastering Machine Code on your ZX80/ 81 £5.95
23—-23 WAY ZXB0/81 EDGE CONNECTOR SOCKET £3.50

2323 WAY ZX80/81 GOLD PLATED PLUG EXTENSION £3.50
ATOM CASSETTES; £5 each

CAAA: BREAKOUT — CUPBALL — 3D MAZE — SIMON 2.
CAAB: PINBALL — LETTERS — SPACEWAR — DRIVE
Both tapes need 1K VDU — 5K text RAM,

The ATOM Magic Book

A wealth of games and other programs; storing speech in your
ATOM, conwverting programs written in other BASICs, tape
recording hints, plus many other useful hardware and software
tips. £5.50
16/ 32K ATOM RAM Boards from £59.50
Single Eurocard, can fit inside ATOMs case. Built and tested, Bare
PCB only £23. 5.A.E. for details.

ALL PRICES INCLUDE U.K. P&P — VAT WHERE APPLICABLE

TIMEDATA LTD.

Can you become a carpenter without a chizel

ZX-81*
PROGRAMS ON
PAPER
£2.00 each (inclusive)

Z80 MACHINE CODE LOAD

Load your machine code fast,

Features:

® HEX code input.

® Decimal augument input,
® Simple load address input.

280 MACHINE CODE EDIT

Debug your machine code fast.

Features:

® 3-byte break point,

® Report the contents of A, F, BC, DE, HL and PC
registers at each break point.

® Read/amend machine code.

®Restart machine code routine from the last
break point.

Michael Cox Information Services
62 High Road, North Weald, Essex CM 16 6BY

57 Swallowdale, Basildon, Essex 3" ace _ :
* We thank Sinclair Research Lid. for permission 1o 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 RAM 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 Microfarr,
uses fast moving graphics to provide a challenge requiring not only quick reaction, but also clever thinking.
One 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

ci’tronics

23 Sussex Road, Gorleston, Gt. Yarmouth, Norfolk
Tel: Yarmouth (0493) 602453
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ZX81 1K PROGRAMS
FROM VIDEO SOFTWARE LTD.

ADULT GAMES
These programs are written to the same high standard as our
highly acclaimed 16K software. All the programs are entirely
9? ; / original (note the absense of Mastermind, Lunar Lander, etlc.)

They are s0 good that they are worth buying even if you have the
16K RAM,

ZX81 1K PARTY TRICKS NO. 1 includes:
1. SHOOT. Pick your spot, take the penalty and watch the goalie

attempt 10 save — sometimes he succeeds.
] w oAl Dole m] 2. SKETCH. Use cursor keys to draw large pictures — almost full

SCr BT MORMIRS ELEL 110w O
2R LT AR Tal Y | | LIPSE WS PRI T i) screen and save them on tape.

SFEST voum SAlE PP AT MGG &
e s -;u;:wj {rowa sezeary i 3. NAME THE DAY. Calculates the day of the week
corresponding 1o any valid date in the twentieth century.

4, DRIVE THE TRAIN, Ever wanted 1o drive a train. This hittle

I S?Ct' : i’l program will amuse the youngest members of tha family.
L L) . e LS 5. ONGER-WONGER. Watch the computer draw its own
el

D ot . K & pictures and set it up to draw yours.

6. WEATHER. An endless variaty of ragional weather forecasts
— all of them inaccurateé but then so are the real ones,
7. UFQ. The inevitable space game. Shoot down the circling

Smut
LRAERT PR ATER T

B TAT B MCTION ie _' . _' i UFQ using your photon torpedo under keyboard control,

TR AB & CREATIVD

8 WHO SHOT J.R. Four suspacts, four places, four timas of
day, lour weapons, From the clues given deduce who shot J.R,

9. FIELD GUN. You are the officer in charge of a field gun. Can
you hit the target.

10. MYSTERY PROGRAM. Still 10 be decided but it will be as
good as the others

Naote: These programs are NOT suitable for ZX80.

Manual only with fully annotated listing..........cooveiiiiaiaen.£1.95
Manual 8nd CasSETIR. .....vivereeisnsmsmesssisssssssnss IR o 1 .
Deluxe boxed set — ideal gift.............coovmeereiinnissennaenna.E7.95

VIDEQO SOFTWARE LTD.
Stone Lane, Kinver, Stourbridge, West Midlands DY7 6EQ

Allow 28 days for delivery

SHARPSHARP SHARE 5.0
SHARP SHARP SHARPS AR,

FSHARPSHARPSHAR
SARPSHARP SHARP SHARE

FSHI.RP;H,“‘F SHARP

|SHARP MZ80K
£375 inc. VAT

COMPUTER 100 LIMITED
7 Southcote Parade
Southcode Farm Road

Reading
Berkshire 48'(/
Tel: Reading 584545 _

I Please supply complete 48K Sharp MZ-801

I NAME

| ADDRESS

Mail order:
If you are unable to visit our showroom, then
please add £7.50 to cover insurance and transit.
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PROJECT
COGENT STEPS TOWAR

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
between compiled and interpreted high-level
computer languages and gave some building-
block 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 | 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 1o identify
the main instruction heading followed, where
necessary, by sutfixed 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 M5, and could cope with
positive integers in the range zero 10 65,535,
Eight-bit — one-byte — values could be set 1o
output devices or obtained as an input value.
Duncan had no facility for handling interrupts
but could be used to poll a number of devices,
gither 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 pﬂcssih{:. A person writing the
program should be able to describe the tasks
the computer would perform using plain
language and full-length words.

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. 1 thought
that the program should be constructed along
the lines of simple but recognisable English
grammar.

For example, the source program should
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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 between 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.

I 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 a source sentence and extract
from it 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 amateur experi-
mental purposes. However, the interpreter
should be able to handle large inteper
numbers, both 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) 71=APLFPP

. gECﬂND NUMEER) 7=B PL P.

. (FIRST PLUS SECOND=)C=7? PL

JS5L7AB+=C:

(END]

FIRST NUMBER 4739 SECOND NUMBER 513
FIRST PLUS SECOND = 00992

Figure 1. A typical Duncan program.

range of calculators around RPN for good
reasons, and I 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 to interpret and execute.
Duncan ran very quickly because the Nascom
had only to examine a single character to jump
to the next instruction group.

Identifving an instruction from a variable-
length word, which requires the computer to
match a list of instructions and list of input
and output devices, might slow the program
considerably. It could even be slowed to the
point where, while still acceptable for many

acquiring data from many experiments in a
school physics laboratory.

The task of writing an interpreter which
would compress a source program to single-
byte instructions for execution by the
machine, re-expanding the compacted code to
the full source listing for editing purposes is
not for a part-time amateur systems analyst
and programmer — however dedicated or
obsessed.

What 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 a 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 4.5 seconds. There isa
high degree of control over 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 truly 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 debit 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 to
make some difficult concepts more easily
understood. The documentation is printed on
g dot-matrix printer with no descenders.
Software of this quality justifies a higher
standard of presentation.

One section describing the use of labels as

domestic control jobs, it would be useless for | operands to the BYT and WOR pseudo-ops
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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 your 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 is a two-pass
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

£358B in line 0055 may need adjustment to the
crystal frequency in your own machine. At
present, the program will measure only
elapsed time from the momemt when the
program starts to run. [ hope 1o 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 al
(400 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 1o
the following key:

Week(0-51) — Day(0—6I
Hoursi24): 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 automatically 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 ol updating the clock counters, the
routine displays the current time using the
CLODIS and B2D subroutines. The time is
updated every second which explains the
initial 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 6502 assembly-
language instructions. Check the machine
code corresponding to the assembly instruc-
tion if you have any difficulty.

The final program section at line [83
initialises the clock and starts it running. The
program then loops and will look for an inpur
from the keyboard to display on the VDU. |}

o1 ¢ = T e

D002 3 A

003 § COGENT Ll

L Ll ]

DOOS 3 by JOMN DAWSON [T Tl

O00& § October 1981 Q00

adoT g Lo Ll

Qo008 3 QAH0

DOGE | G50

oOL0 JHP START 0400 AC O1 08
o011 [T

Goi2 TTE

o013 3 Qa0

Q014 § Q40T

G015 | VECTORS GAGT

Qo01& 0403

G017 CEVEC WOR CLEINT A0 @F o4
Q018 3 DA

017 CFACE EFI #4D QR0

D20 WK EFI wF@ Oy

o021 DY EPI #F% QA0S

02T HH EFI wFh 0408

o023 MM EFI aFB QA0S

o284 55 EFI SFC 0403

o025 N8 EFI #FD A0S

G024 CFIND EPI SFE 0403

0027 3 L]

o028 Ll L]

G02F § CLEAR CLDCK COUNTERS Q40T

O30 3 D405

o031 CLIN LDA 8D 0400 AR 0O
0032 TAY i SROT by

G033 Chi BTA W, X o408 5 FB
o034 IME o408 B

003s CPX 807 o408 ED OF
[kt BCC CE1 O400 90 F9
o037 Lba £20 DAGF AF 14
038 BTA MS o411 &5 FD
o039 3 o413

0040 § BET UP V1A o413

o0ag g o413

004z BEL 0417 @

QOAT LDA LeaC G414 AT AC
O BTA 10 0414 B3 10
o048 LDA CHVEC o418 AD O3 04
DA BTA ®lL} o410 B85 11
o047 LDA CEVEC+) GA1D ap Od 04
oraE BTA %12 0420 @8 12
oOaT LD £8C0 o422 A% CO
OO BTA WBFCE 0474 B0 CE DF
051 LDa C8s0 GAZT AT 40
QOS2 ETA SBFCE 0479 BD CB BF
SOS3 LD& £8s0 OAIC AT 40
QoS 8TA SDFCE O47E B0 Té BF
L ] LD CeEb 0431 AT AD
DOEg BTA ABFCS 0437 BD CS WF
oOnT LDA Ce0D 43a AT 0D
O0e ETA CFALCE 0438 B3 49
o0%e LDA L2 o43A AT 02
T gTA CFACE+1 O43C B3 4)
[T ] CL1 O43E S0

i St e RTS OATF 80

0063 3 L L]

Oohd g o440

0085 § CLOCK DISPLAY SR R

O | oaq0

00e7 CLODIS LDY L8058 QA0 A0 OB
et ) LD Cwd2 o442 A% 02
[ BTA #4F G444 @Y &F
0T LDA C¥0 Odds A OO
OOTL ATA S4E 448 @9 4E
o072 Ch1 LDA Ee20 o488 A 20
OO7 BT (sAEN , ¥ GR4C ) &E
A Ly D44 CH
DOTE CPY £820 GddF Co 20
COTE b CDY 0451 Do K7
GOFT LA CeCD 833 AT OO0
oaTe BTA CFIND 0455 8% FE
T LD Wi H887 A% Fe
O JER B2D 4Ty 20 ET O4
OB LOY CFIND GASC A4 FE
e LD® Ce2ZD O45E A% 2D
Lo 8ThA (CFRCE) .Y Cdpl 91 &0
COEE INC CF IND 0442 E& FE
GOES LD®" DY caad A% F9
-2 JER BZD Odbe 20 E7 04
QOET INC CFIND 44T Eb FE
Ll 2] INC CF IND o460 Es FE
sy INE CFIND 0440 E& FE
R LODA HH OA&F A5 FA
Q091 JBR FID ATl 30 ET 04
L LDY CFIND D474 A4 FE
QOF 3 Lba £eZa O4Ts @% 34
OO d 8TA (CFACEY, W DaATE 91 A4d
DOFS INC CFIND aTh Es FE
D0 LDA MM C4TC AD FB
oos 7 JBR EZD O&TE 20 ET O4
D098 LDA %34 4@ AT 3R
Leleig) LDY CFIND G4R3 ad FE
Ll Ealal HSTA (CFECEN, Y OAEE T &
Led )] INC CFInD o487 Eb FE
Leh Ly LDi S8 CAEY as FC
L3 J8R BID cAuD 20 ET7 04
GE0d ATE OAEE A
0108 § CA0F

Q108 3 PARF

0107 § CLOCKE INTERRUFT oAaF

o108 § ARF

G10% CLKINT P c4aF 48
o110 THA CATO BA
Q111 P 0491 48
0112 TV# oAFe 0
0113 L 0493 48
o114 DEC HS o494 Cé FD
oS PFL EXZ o496 10 43
oLls BED o4vE Fa
o117 cLC o497 1A
o118 LOw B8 oa%an AB FC
(L anc £o1 B49C &9 Ol
0120 8TA B8 OA%E 85 FC
0121 CHF Esad C4AD CF &0
0122 BCC RESZO C4A2 0 32
0123 LDn w00 DAA4 A% OO
o124 8Th 8BS od4Aas BE FC
o128 ADC MM caaE &5 FD
oL2e 8T MM O4ih B FB

0127 CHP T80 GAAC CF &0
G128 BCC RES20 O4AE 90 26
0129 LDA £R00 CADD AT 00
0130 STA HM O4EZ B3 FP
0131 A0 HH oapd &% Fa
0132 aTA e G4BA BT FA
o133 CHP £824 o4B8 CF 24
o134 BCC RESZ0 CABA F0 1A
0135 LDA £300 CARC 0% 00
0134 GTh HH GABE B9 Fa
0137 ADC DY pagn &5 F9
o138 BTA DY o4C2 B3 FW
013% CHP Ca07 0404 CF 07
o140 BCC RES2O D4ACE 9O OE
o141 LOW 800 GACH A9 00
0142 STA DY o4ca BS FR
olaF A0C e Q4CC &3 F8
o144 CHF 52 O4CE C¥ 352
0145 BCC REEIO 0400 SO 04
s LOA E800 GAD2 AR G0
o147 STA W 0aD4 BS FB
@148 REE20 LDA £20 04Da AT 14
014% &TA M5 0aDE 83 FD
0150 JER CLODIS 04Da 20 40 04
G181 EX2 LDA SEFCA CADD: AD Ca B
0182 CcLD 0SEC DE
0153 FLA Q4El &8
0154 Ty 4ET AB
0153 FLA O4ET &8
018 TAX DAES AM
1Sy PLA CSED &8
0158 ATI O2EH 40
0159 3 GSET

0140 3 O4ET

d181 § COMVERT TIHE FOR DISPLAYOAET

0162 1 e LT
o163 BID FHa ET

o154 LOE £801 D4ES A2 01
olas LON CFIND OAEA A4 FE
Lk LSR @ QAEC 4a
G167 LSR @ CAED 4R
0168 LEA @ QAEE 4R
G189 LER 3 CHEF 48
o170 PNTI  CLC paFD 1B
17 ADC 830 G4F1 4% 30
1T BTA {CFACEN .Y DaF3 91 4D
017% 1KY adFE DB
G17R DEX B4F & TR
017 BED HDRE CaF? FO 03
0178 STY CF [ND G4FS B4 FE
0177 ABTE O4FE &0
o178 MORE  FLA Q4FC &0
G17e AND LROF GAFD 29 OF
G1Eh BEL PNTL 4FF 10 EF
o181 SO

o182 3 050

0183 STARY JSR CLIN o501 20 O3 04
B4 MAIN] IR SFDFA o504 20 FA FD
a1Es LA ®a) onOT A% 01
31~ JER SFETS o309 20 7E FE
18T LG OB0C 18
OLEE BCC MAINI G500 90 FS
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Acorn Atom

WIGGLE + RHIND 10K

SQUARES + SIMON + PARACHUTE 8K
MINI-BREAKOUT + MINI-INVADERS 2K
STATISTICS (4 programs) 12K

2114L MEMORY CHIP

C12 CASSETTE

ORDER NOW FOR CHRISTMAS

ATOM INVADERS 12K, Gr.4 i
PINBALL 6K, Gr.2 4
ATOM BREAKOQUT 4K, Gr.1 £4
FRUIT MACHINE 8K, Gr.2 £4
STAR TREK 12K, F.P. £5
DISASSEMBLER 2K £4
UFQO BOMBER 7K £4
LABYRINTH 12K, Gr.2A, F.P. £6
LUNAR LANDER 12K, Gr 4 £5
BACKGAMMON 7K £7
GOLF 7K, F.P. £5
TYPIST 7K f4
LAST RUN 7K £3
£5

£5

£4

£20

£2

£0

3888388883888888818

Sinclair ZX8I

ZXAS MACHINE CODE ASSEMEBLER Although many people have
expressed disbelief, we assure you that this is a full-specification Z80
assembler. Standard mnemonics are written directly into your BASIC
program. Code may be assembled anywhere in memory. Handles
labals,

FOR 16K ZX81 & 8K ROM ZXB) — A GIVEAWAY AT ONLY £3.95
ZXDB DISASSEMBLER/ DEBUGGER The perfect complement to
ZXAS, giving you the power of every expensive computers. Apart
from a full disassembler, the program contains Single step routines,
string search, block transfer, hex loader and many more. Can be held
in memory at the same time as ZXAS, still leaving about BK free,
FOR 16K £X81 & BKROM ZX80 — ONLY £5.95

MULTIFILE A multi-purpose menu-driven filing system supplied on
cassette, together with three blank data cassettes and comprehensive
documentation describing many applications.

FOR 16K ZX81 & BK ROM ZX80 — 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 for

the 16K ZXB1 — one of the best 16K games available ONLY £6.50

THE ATOM: a bi-monthly magazine for Atom card number ..,

users, containing TESTED programs. Covers
maching code and BASIC programming. Six
issues for only £4.50 inclusive.

Addrass ...

1 ALL PRICES INCLUDE VAT & POSTAGE
s 24 hour answering service on
&= 051 227 2642 for Access orders
]

: PLEASE SUPPLY ..

i

I

I

|

|

[

]

i

| enclose a cheque/PQ forf...........
payable to Eug bvt-a OR debit my Access

ST oo e b
PRI oo s

BUG-BYTE, 38100 THE ALBANY,
OLD HALL STREET, LIVERPOOL L3 9EP

PROGRAM PACK 6 for the 16K ZX81 & BK
ROM ZX80

Two programs for the expanded ZX81 to keep
you antertained for hours! 3-D OX0 is written
in machine code, and is hard 10 beat. The
other is a compulsive adwenture game called
MARS RESCUE.

. made BOTH PROGRAMS FOR ONLY £4.50

BREAKOUT

This cassette contains two versions of the
popular arcade game, both written in machine
code, and both fitting into the 1K ZX81.
Flicker-frea fast moving graphics.

BOTH GAMES FOR ONLY £3.50

aculab) floppy

Connects directly 1o TRS5-B0 Level 2 Keyboard, Operating and
filg hangling sofiwarg in ROM. 8 commands add 12 powerlul
functions 1o Lewvei 2 BASIC. No buttons, switches or volume
cantrals, Full contral of all functions from Keyboard or
program. Daisy chain multiple drives. Certified digital tape n
endless loop cartridges. Reads and writes in FM Tormat at 9000
Baud. Soft sectored with parity and checksum error detecuon
for highly reliable operation—just like discs. Maintains
directory with up 1o 32 files on each tape, 1apes may be write-
protected, Supports Basic and machine-language program I'_i‘l;es_
memory image and random access data files. 12 character
filespecs—: “FILENAME/EXT:d” Id is drive no. 0-=7}
Automatic keyboard debounce, Full manual with programming
examples and useful file-handling routines

COMMANDS lusuaily followed with a filespec and possible
parameter list].

BSAVE, @LOAD, @RUN —for BASIC programs,
language programs and memory image files, BGET, BPUT
—moves a 256-byte record between a random access file and
BASIC's data buffer, @KILL —removes a file from the

machine

directory and releases tape sectors for immediate re-use, @LIST —displays file directory along with séctor
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 ppchargedat cost)
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Tape,

The tape that behaves like a disc,
For TRS-80 LEVEL II and Video Genie.

For further
information,
Telephone

0525 371393

aculabj, ..

24 Heath Road,
Leighton Buzzard,

Beds. LU7 8AB




RESPONSE

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

Frame''.
CODE BOOKS

W1 should very much like to
know if any books exist dealing
with the vexed question of ZX-80
machine code — preferably for
beginners. | have seen the odd
machine-code routine, but no
explanation about how to enter
it, or reserve space in the RAM,
and little to explain what the
Pushing and Banking actually
do.

Michael Pou,

Bexley, Kent,

Books wHICH could help wou
include: Machine language program.
ming made simple, £8.95 and Under-
standing yvowr ZX-81 ROM, by Dr
lan Logan, £8.95. Both arc available

from The Essential Sul'{warcl

Company, 47 Brunswick Centre,
London, WCl. Mastering machine
code on vour ZX-81 or ZX-80, Tony
Baker, £5.95 is available from
Interface, 44-46 Earls Court Road,
London, W8 6E].

CHESS CHOICE

BInterested in microcomputers
and as the owner of a chess
computer, | particularly enjoyed
the article by John White on
chess computers in the August/
September issue. I wish o
exchange my chess computer for
a more powerful model and
thought it might be a good idea
tw buy a microcompurter 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 §K 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

J 5 Serange,
Cochkert, Swansea,

As A GENERAL rule, | would suggest
that a chess program for a micro-
computer is unlikely 1o play as well
as a chess machine. The Morphy
program you refer to is written
entirely for chess, that is, the
memory is totally dedicared 1o chess,
whereas the same memory on, say, a
ZX-81 is required 1o do many, many
things. When a chess program 1s
used with a computer, it uses only
part of the computer'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
a chess program for it. However,

when you have a computer, you can,
of course, do far more with it than
just play chess. One shop which
carries a2 number of chess computers,
where you can compare their levels
of play, is the Silica Shop, 1-4 The
Mews, Hatherley Road, Sidcup,
Kent; welephone 01-301 1111,

ZX-81 BUG TEST

WE HAVE RECEIVED a2 number of
questians about a bug in the ZX-81
ROM. The bug appears when deal-
ing with very small, or very large
numbers, and is especially evidem
with some log functions, and raising
numbers less than one — such as
squaring 0.125 — 1o 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 lan
Logan. Sinclair Research is now
swapping old ROMs for new. If you
ring Nigel Brown on 0276-62155, he
will tell you how 1o go about
obtaining a modified ROM. If you
decide to buy a ZX-81 from W H
Smith, test it first to see if it has a
ROM-with-bug by entering the
following line:
PRINT .126""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
admitted that a few old ROMs may
still be in circulation.

POOLS SYSTEM

M1 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. | 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 cffort. [ would like your
opinion as to the best computer
to aim at. Obviously 1 cannot
run to an [BM or similar. Would
you care (o make any
suggestions, please?

Robert Mason,
Pickering, North Yorkshire.

You po xoT actually say what yvou
wish 10 do with the computer in
relation 1o the pools, but we imagine
you wish 10 be able 10 compare,
analyse and predict. The volume of
dara is rather large, but could be
handled in one-year chunks by a
ZX-81 with 16K of memory, or any
small microcomputer of similar

capacity. However, 10 handle all 15
years at once, to be able to call
anything from those 15 years at will,
would require much more memeory.
A disc-operating system would
possibly be an idea, if vou really
must hbwve all 15 vears on tap at any
one time, A £7 foothall-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 question
regarding the Vic-20. 1 read in
your magazine the Vie-20 has wo
be ned 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 | may go to
Australia. Would I be able to
adjust the Vic-20 to suit the TV
or would I have 1o sell the
system?
Pawl Ormonde-TJones,
51 Albans, Hertfordshire.

THE AUSTRALIAN television system is
fully compatible with the British
system, so0 you will have no
problems. You can find out more
about the Vic from distributors,
which include the Byteshop, 01-387
0505, and The Vie Centre, 01-992
9904,

BOARD CONTACT

Bl am interested in chess
programming, but do not know
where to start. I 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 Kay,
Lagos, Nigeria.

WE po xoT know of anyone in your
part of the globe who has worked on
chess programs, but suggest that one
way 1o contact people whohave
done so in the U.K. would be to
write to a few of the smaller firms
advertising chess programs. These
are most likely o have been written
by the people running the company,
and they may be able to help you.
Also, vou could buy some of these
programs 1o analyse them. Doing
this may give vou some ideas for
Writing your own.

COMPROMISE
B During the past month | have
had limited access (o a

Commodore Pet. During this
time I have acquired some
programming skills, and I would
now like to buy a micro 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:

B Reliability with software
available.

B Cassette loading using existing
cassette player.

B Expandable memory.

B Good format size with good

graphics for drawing
purposecs.
BShould cost not more than
£200.
A Birch,

Tuffley, Glowcester.

UNFORTUNATELY, your demands are
incompatible. The Vie-20 would
enable yvou 1o use, almost without
modification, the programming
skills you have picked up on the Pa
and also has expandable memory.
There is software available for it and
the machine costs around (200,
However, you need the special Vic
cassette player — £40 1o £50 — and
the graphics as supplied are coarse,
If you are prepared to spend up 10
£300 or £350, a number of suitable
machines are available, including the
BBC Micro, Tangerine, Video
Genie and the like. Iff you have
limited money, vour purchase will
have 1o be a compromise.

SANITY SAVER

BCan you please save my
sanity? 1 am 14 and sold my
ZX-80 hoping to save up for a
Vic-20, when a friend suggested 1
buy the whole ZX-81 kit —
memaory, 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 T Marsh,
Cadishead, Manchester,

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 you will need 1o have clear

in your mind when deciding what 1o

buy could include:

BHow much money do | have 10
spend?

B 'What graphics quality do I want?

B What do | want to do with ir? =
for example, play Space Invaders;
program in machine code, in
Basic; control external devices like
lights.

BHow much memory will | need
for this?

BWill 1 be likely 1o want 10 add a
printer or other peripherals?

B Does it need an external cassette
machine or has it one built in, ot
will it require Mloppies?

B If 1he computer generates a colour
picture, do I have access to a
colour TV 10 make use of the
colour facility?

Ask vour sclf these questions,
putting the answers in writing, then
try and find a machine ro match your
ANSWETS.
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WILTSHIRE

€

*LOWEST PRICE

20K Machine only £365.00

16K RAM upgrade (including fitting) £42.50

Alsoin stock — VIDEDO GENE at £299.00

VIDEO GENE Il at £235.00

Sound Kit £10.00 Colour Board Kit £35.00

D.A.l. Colour Computer — 48K + Stereo Sound only
£595.00

* SHARP MZ-80K

I Centronix 737 Printer £359.95
Software — Books — Service

Orders accepted by telephone using Access or
Barclaycard. Postage £9.00.
Credit terms are available.

Please add 15% VAT to all prices.
Orders now being taken for Vic 20

VISIT the Friendly Computer Shop

VEryman
omputers

14 EDWARD STREET, WESTBURY. WILTS.
Tel: (0373) 864644 Home Tel: 823764

Open all day Saturday

‘SPECIAL OPENING OFFERE

ZX 81owners

Keyboard is here!

i
At last! A real, full size keyboard in a top quality case for

your ZX-81.

Simply unscrew your ZX-81 printed circuit board from its

black Sinclair case and plug into Protos.

FULLY BUILT £64.95 inc. VAT

® More accurate, faster typing with bigger and real koys

® 40 colour coded key-tops for easy reading

® Robust, 'big’ computer construction

® PCB prepared for more add-ons to come

® New edge connector provided for Sinclair and other
manufacturers’ peripherals

® Key legends can be changed for future new ROM functions

# Sinclair PCB fully enclosed — and room for much more

If you feel you've outgrown your ZX-81 don‘t sell it for

peanuts and move to another system. Add it 1o Protos

and make your ZX-81 grow.

For details, large SAE, please. For orders add £2.50 post and

packing. Cheques to 'Frome Computing’

Frome
Computing,
20 Ashtree
Road, Frome,
Somerset,
BA11 2SF

Protos

Computer
Systems

Hand held alphanumeric
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 - vanable
programming capacity: between
1680 steps with 26 memories and
80 steps with 226 memones -

casio
U X-702P

55 single key routines including
log, trig and hyperbolic - built-in

THE FX702P. A pocket computer
that communicates
in BASIC language.

AVAILABLE AT SPECIALIST CASIO CALCULATOR OUTLETS.

CASIO A WiLLTHEY THNKOF NEXT?

CASIO ELECTRONICS CO. LTD, SHAIBURN HOUSE, 28 SCRUTTON STREET, LONDON EC2A 4TY.
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routines include standard devia-
tion (both types), regression
analysis and correlation
coeficient —all programs and
memory data retained even when
switched off. Comprehensive library
wwith over 70 program examples.
Optional FA2 adaptor for program
storage on cassette and FPI0 printer.

RRP £13495




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 T02-P, takes
some organisation, in both senses of
the word. The 702 provides the first
opposition to the Sharp PC-1211
gnd Tandy programmables in thar it
uses Basic 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 pits to the side, such
that the board looks like this:

Player 1
900000

O 123456 0O

000000
Playar 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, one by one,
moving anti-clockwise he drops the
stones in successive pits — including
his own, but not his opponent’s
Kalah, if he holds enongh stones, he
will drop them into his opponent's
smaller pits also. Then his opponent
follows suir,

If, however, the last stone a player
drops falls into his own Kalah, he
then carns another turn. Also, if the
last stone falls into an small, empty
pit on his own side, he may empty
the small pat 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 until a player cannot
play; then the plaver with most
stones in his Kalah wins.

In reply to my request for
information on methods of matrix
inversion, Boris Allan of Stockport
writes: It has been found by @
correspondent (o Fingertips — Billy
Wadsworth, Your Compurer August/
September — that the Cholesky
method of matnix inversion is not
always satisfactory — sometimes
there is an attempt to 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 root
of a negative number during the
decompesition suggests that the
determinant is negative or zero. In
this situation one can  exercise
various options; of which the three
mast popular are:

WGive up

W Use @ rigge method
B Use a pseudo-inversa method

Let us reject the first possibility
and try the third,

Pseudo-inverse methods are rather
more  sophisticated in a  mathe-
matical sense, A compact routing 1o
produce a pseudo-inverse — using
the Jordan method — is given in
Magi Test | Floating “The true
value of benchmarks", Practical
Computing, June 1981, As Billy
Wadsworth probably uses the
Cholesky routine to economise on
storage — and the Jordan routine
requires & full matrix — 1 will now
give an algorithm for a pseudo-
inverse routine, using the Cholesky
method — but what s a pscudo-
inverse?

This matrix is singular, because
column 1 and column 3 are linearly
dependent — the numbers in column
3 are twice those in column |:

FINGERTIP.

A 4 5 8 2
] 6.5 10 1.5
8 10 16 4
2 158 4 6

A pseudo-inverse routine would
step through this matrix, performing
various computations, until n
reached column 3. If the routine
were o 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 rake the square root of a
negative number.

The pseudo-inverse routine, how-
ever, sets the appropriate row and
column to zero, so that the original
mualrix becomes

B. 4 5 o 2
] 6.5 o 1.5
0 0 o 0
2 1.5 o &

and wha is really inverted is the sub-
matrix
C. 4 b
§ 6.5
2 1.5

O = k2
m

and the mverse of this matrix is
D %S -271 -55
27 N 4
-5.5 4 1
This inverse i1s then substitured
back into the modified matrix, B, to
give the pseudo-inverse

E. /s =2F 0 =65
-27 2/ O 4
0 0 2. @
-55 4 o 1

To have the problem, as expressed
by Billy Wadsworth, suggests that it
is 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 A(n,n) can be simulated by a
ong-dimensional array

Binin = 1)/2)

in the case of a symmelric matrix.
The cell Afi.i} is then the equivalent
of the cell

BliZn + 1—il/2—n+j)

I have written an Atom routine on
this basis. Only the lower-triangular
part of the matrix is used in the
routine, so [ give the example matrix
and after each stage the new contents
of the matrix so that you can check
the translared algorithm.

Input matrix 4 5 2
5 6.5 1.5
2 15 6

fecontinued on next pagel

Table 1. Comparison of Sharp PC-1211 and Casio 702-P

Sharp PC-1211/
Tandy

Price

£79.90 from Compshop-

Lendon Cambridge
Keyboard

QWERTY ABCD

57 keys 65 kays
Display

Casio702-P

£119.95 from Tempus-

L

24 character seven-by-five
dot matrix, 10-digit mantissa
Memory MNon-volanle
User-definahle:
From 1,424 program
steps/ 26 memories to 208
program steps/
178 memories
All standard scientific
functions except hyperbolic
and statistical
Arithmetic
18 levels of parenthesis
priority as in standard Basic
Maximum subroutine nesting
= 4
Accessories
CE-121 cassette inmterface
CE-122 printer

20 characters of similar type

Non-volatiie

User-definable:

From 1,680 program steps/26
memories to 80 program
steps/ 226 memories

All scientific functions including
linear regression and standard
deviation

20 levels of parenthesis and
priarity as in standard anthmetic
Maximum subrouting nest

= 10

FA-2 cassette interface
FP-10 printer and ROM packs
are available next year
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FINGERTIPS

1 print ni"ashicidiesfi"Emine)"
2 print mi Likidiiihi"2" 9 "(aours)"”
=2 et
S t=a for a=8t0l13: t=t+{ala){>8): next a
& return
1@ et g lear: pause"Kalah erogram by Rl terry” ipause" © stonesdeit
to start.”
15 for a4 = 1| to & aila) = 5 a (a+7)=5 ‘next a: sosub 1
o A pause "when @ou cant move, "pause" enter 8 when asked”  pause
"Cwhat pi1t7>"
=6 ineut "B=i start, 1 = gouy start";s 'ifs 2o0to 115
25 beer | :pause "ma ao"
3 u=a:for a=1 to 6:ala+2ér=]
S if a Cor=0 aoto &5
35 if a Car>u let u=aiq)
4 WE=alar | w=14¥lwd]itw ! pEp=Cws=Tl peEg+2E
42 if w=1d let a (p)=2.5 acto 65
45 atpi=aip)+ialiq)=u)
48 atpi=aipi+iala+] =18 qlE)
52 alpli=aipi+iadu)=A0¥we7 i+ atw+l =1 D¥Cw>13)
(s atpr=gipi+iadw) =¥ W7o al L4y 8
55 next o =1
Fe for- 4 =6 to 1 ster - | if a (a+2602u let usalarZE) r=q
[t~ rext o bheee ri if u=8 pause " 1 cant move ":! soto 185
= print "i emptae pit"iriwusp-1
29 for o=1 to a2 () ta=14%Cwd] d+uip=w-Cw=r
2 atwr=ziu)+1 fw=w-1next - a (r) =68 w=w+]
185 if (atwr=12¥wd7) letrn=n+talld-wi+l: alld-wi=0:aiwi=G
114 Aosuly 10 i w=1d pause "m2 a0 axaan" aoto 34
115 beer 1! pause "gour ao"
12 iyt "what pit? (1-8)"irir=14-p @ if (Pr{EXHP213) moto 168
29 if alri=8 goto 126
136 w=r-1 for 4=1 to a (r) ‘w=sldECudl d+wiw=p-Cp=14>
135 atur=aCwi+l: w=w-1: next «' alir) = @
145 1 Catw+l)=10%Cw>6) let g=s+all3-wi+l: a(13-wr=0:alw+] =0
158 gosub 1 1f w=8 pause"dour 20 asain" ‘goto 128
155 goto 25
1664 asosub 5 1F t erint "cheat! wou can move" goto 126
165 if 20n print "gou win...this time..."‘end
174 if an erint "1 win Cha! ha!): end
175 erint " its 2 draw....." end.

tape shift K in DEF mode to run

Listing for Kalah or Owani,

{continued from prewious page)

Cholesky Decomposition
E=1.0 E~6; Criterion for pivoting
For J=1to N ; Go down each
column starting at the diagonal
W .J=1goto L1; The first column
is slightly odd
ForK=1toJ=1:ifJ=11hen
J=1i5 zero, 50 it is odd
Ald.J) = Al J)—AlJK) = AL K] ;
Much better than using a power of
WO
Endloopk

L1: if ALJ.J) less than E then
AlJ.Jl =0 Pivot check, for sqrt
of negative
If Ald,J) more than E than
Al J1= 1/ agrtiAld,J])) ; Normal
action
If J= N goto L2 ; Everything has
finishod
For l=J+1ta N : Now we sre on
to the off-diagonal

66 YOUR COMPUTER, DECEMBER 1981

i J=1 goto L3 ; Jump over this K
loop
ForKeltoJ=1:H J=1 then
J=1is raro
AlLJY = ALLJY — AlLKY = ALKl
Endloopk

L3: AllLJ = AllLJY = AlJ,J) ; Do nat
divide, as reciprocal already
Endloopl

L2: Endioop)
Matrix 5 25 1
25 2 -2
1 —2 1
Invarse Cholesky Matrix
For =110 N=1 : Columnwise

from 1 1o N—1

Ford =141 1o M ; The diagonal
elemant is 0K

X =0 ; Temporary storage

For K=11o J=1: Collects a row
and column multipla

o X+ AK ) % ALK

Endioopk

Al N = =X x AlJ.J) ; The final
Mo

Endloap)
Endioopl
Matrix 5 -25 =55
-25 2 4
-85 4 1

Forming Inverse Matrix
For =1 to N ; Column-wisa
For J=1to N ; From diagonal
dowen
X =0 : Temporary
For K=J 10 N ; Row and column
multiple
Xom X+ A1 = ALK
Endioopk
Al =X : That is i
EndioopJ)
Endioapl
Matrix *BHB =21 =55
-1 20 4
-55 4 1

If you found that you could not

quite Lift off with the flight simulator
program in the October issuc, it may
have been due to lines 46 and 57
which should have read X «0?, and
lines 17! and 296 X#Y?

This month’s finisher is another
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 10 the left or
right is exactly equal to 1/2. Starting
at one end, what is the expected — or
average — number of moves to take
vou 1o the other end?

The solution is asymptotic, so take
Iwd Cconsecutive answers scparated
by less than 108 1o be the ending
criterion. A year's subscription to
the most elegant solution.



D"th FORTH for qth
TANGERINE

FORTH - the dictionary based language which is generating so
much interest is NOW available to Tangerine users. FORTH Is
both 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 10 the XBUG line assembler

® Plus a FORTH editor

® Plus a cut down version offering BK users (Micron or Microtan
+ Tanex) increased dictionary space.

Price — £24.95 inclusive of VAT, p&p and documentation.

Documentation consists of the FORTH model overview, the FORTH
glossary (containing definitions of all FORTH words), editor instructions
and implementation instructions. A FORTH primer or usar manual s
recommended for newcomers, The full implementation ideally requires 12
1o 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/output). The
cut down version, by excluding i/o and related utilities, offars the BK
users extra dictionary spaco.

For those wishing to customise their own versions, assembler source
code can also be supplied for an extra cost of £5. This is suitable for
assembly by the Microtanic 2 pass assembler. EPROM implementations
also undertaken by request.

Orders (sent by return where possible) to:

MICROTANIC SOFTWARE,
235 Friern Road,
Dulwich, London SE22

Q
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The SENSATIONAL ]
CROFTON Offer

8" metal cased monitor at
lowest ever price — £48.50
plus VAT — £585.77 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 £1456 + VAT

£166 total + carriage

Standard P31 green £160 + VAT

— £184 + carriage

E i Ask for Croftan Mail
All major credit cards accepted. Order Catalogue.

Al srems subject to avadabifity, The above prices include VAT
Carriage will be charged af cost
Phone or write (o

CROFTON ELECTRONICS LIMITED
38 Grosvenor Road, Twickenham, Middx TW1 4AD.
Tel: 01-891 1923/1513

CASIO

WORLD BEATERS

World's Most Powerful BASIC Pocket Computer

e - - L
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FX-702P RRP£134.95 0NLY£119.95[

Flattens the Sharp PC1211

Alpha/numeric dot matrix scrolling LCD. Variable input from 1680 steps, 26
memories, 1080 steps, 226 memaories, all retained when switched off. Up to 10
programs. Subroutines; 10levels. FOR: NEXT looping: Blevels. Debuggingby
tracing. Editing by moving cursor. 55 built-in functions, including Regression
Analysis and Correlation, all usable in programs. ngra-m." data storage on
cassette tape via optional FA-2 adaptor, £19.95. Two lithium batteries give
approx 200 hours continuous operation, with Auto Power Off.

17 x 165 x 82mm (5/8 x 6% x 3%"') 176g 16.20z).

FREE MICROL PROFESSIONAL PROGRAMMING PACK

supplied free of charge with every FX-702P or FX-602P purchased from us.|
Only on requast, at time of ordering. RRP £9.95

World's Fastest Programmable?
FX-602P

*LCD alpha/ numaric (dotmatrix) scrolling display (86
typesl

*WVariable input from 32 program stéps with 88
memones, 1o 512 steps with 22 memories.

*Meamary and program ritention when switched off.

*Up io 70 pairs unconditioned jumps (60101, Manuai
jump.

*Conditional jumps and count jumps. Indirect
addressing.

*Up to 9 subroutines, 9 levels,

“50 built-in scientific functions, all usable in
PrOgrammes.

*PAM (Perfect Algebraic Method) with 33 brackets at
11 levels.

*Frogram storage on cassetie tape using optional
FA-1.£19.95

*Campatible with FX-501/2P.

*2 lithium batteries. Approx 680 hours use with Auto
Power Off,

*6x T x141.2mm. 1009

) ONLY £74.95 (RRP £84.95)
FP-10 MINI PRINTER

For FX-T02P, FX-802P, FX-801P, FX-502P, FX-B01P
Available soon. Price and delivery on spplication.

World’s Most Versatile

Alarm Chronograph Watch
AX-210

10 atternative displays; over 80 functions. LCD
ANALOG display of tima, plus: DIGITAL display of:
Time {12 or 24 hour); Calendar; Full month calendar
{this month and next month); Dual tima (12 or 24
hourl; Alarm ome; Countdown alarm timear with
memory function; Professional 1/100 sacond
stopwatch with laps, etc. Hourly time signal. Alarm
— electronic buzzer or 3 selectable melodies. Rapid
forward/ backward setting. 9.4 x 35,4 x 36mm,

(RRP £34.95) ONLY £29.95

SHORT FORM CATALOGUE
Available on request. 14p stampappreciated

Price includes VAT, P&P. Delivery normally by retum of
Send cheques, P.O., of ‘phone your Access of B'card num

TEMP US

Dept WW/12 FREEPOST, 164-167 East Road, Cambridge CB1 1DB
Tel: 0223 312866 YCi2
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SPACE
BATTLE

Using superb dynamic
flicker-free graphics,
this ‘Arcade’ type game
with continuous score
display is instantly
addictive. Destroying
the Xylon fleet calls for
swift reactions. Xylon
battleships can deflect
your photon torpedoes;
you must escape into
hyperspace to avoid
destruction. If you
succeed, the action
resumes. Can you beat
the highest score?

AN

STELLAR.=.| (' * 8' 8.

S.A.S. MISSION
IMPOSSIBLE

As a member of the
crack S.A.S. hit team,
your mission is to
rescue ten hostages
hidden in an embassy
complex and kill their
terrorist captors. Bombs
explode about you as
you blast your way
through to the
diplomats. Can you
escape safely with all
the hostages. This
exciting game calls for
cunning and daring to
succeed. No two
missions are alike!

Both games available on one cassette for £4.95 inc. p&p
Make cheques payable to:

STELLAR SOFTWARE

144 Pampisford Rd., South Croydon, Surrey CR2 6DA

I(nuwle. 'SOIII
West Midlands
B93 9ES England

1K Space Intruders £5.00

3K Super Version £6.00
v"’qll\i 1-'|. Mg I.:- o

"Fheker Fra

B superh achieyemant

16K High Resolution £4,00
(192 I1B4]gra phic pictures

Mever befose acteved on the 27X
Craatg yvour o Ttk

1

9K Nightmare Park £3.75

The park of DEATH
you get through this
naghtmare, No human has
yol succended Confronted by a
| - sorta of ‘Happerings you'll be
llil"lil"l 19 Your wits @
Supphed on ;
Specily 4K, BK HCIHOI' ZX 81 when nrdenn-g

NEW INTERACTIVE GRAPHICS for the 16k ZX 81

DRAGON MAZE...
the dragon? you are impeded by darkness: the walls
are only displayed when you make a bad move_this
gives the dragon an advantage. You have to play by
the rules - the dragon breaks them whan he gets
angry. Fun for all ages!

Cassette and listing.......... E5.00 for ZX ¢

are you cumnning encugh to evade

“OUTSTANDINGLY USEFUL"

THE
ZX81

Bob Maunder

COMPANION

- INSIDE

"II!!IE

LINSAC

8 YOUR COMPUTER, DECEMBER 1481

Price £7.95 incl. UK postage
ISBN 0 907211 01 1
THE ZX81 COMPANION was reviewed
in the September 1981 issue of the
Educational ZX80/81 Users’ Group
Newsletter as follows:

Bob Maunder's ZX80 Companion was rightly recognised to be
one of the best books published on progressive use of

Sir_'n:lair's first mi;ro. This is likely to gain & similar reputation
Inits 130 pages, its author does not go as fzr 35 he did before,
but his attempt to show meaningful uses the machine is

brillantly successtul.

The book has four sections, with the author axploring in turn
interactive graphics l(gamingl, information retrieval,
educational computing, and the ZX81 monitor. In each case
the exploration is thoughtfully written, detailed, and dlustrated
with meaningful programs. The educationa section is the
same — Bob Maunder is a teacher — and e find sensible
ideas, tips, warnings and pmgramf. 100. The momm-r listing
(0000 to OCBY), while umique, 15 less fully backed up, and will
be of no use to the ZX81 beginner without some knowledge of
Z-80 assembly.

To conclude — this book is definitely an ou
sacond step for the ZX81 user.

Send cheques for £7.95 to:
LINSAC ¢

68 BARKER ROAD, LINTHORPE.
MIDDLESBROUGH TS5 5ES

tstandingly useful




The gateway guide
to the ZX-81 and
ZX-80

By Mark Charlton.
Published by Database
Consultancy, 180

pages, paperback.
Price £5.95.

ON THE WHOLE, this book,
unsurprisingly, follows the standard
Hartnell/Database pattern. It is a
collection of programs, mainly
games, with notes on £X program-
ming along the way. That is a well-
tried and, without doubt, very
successful pattern — even if it is one
which does not add much sparkle 1o
life.

This particular follower of the
pattern is mo 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
layout 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

Wi you have not advanced very far inta
Sinclair microcomputing, this book is
as good as any other introductory
collection of programs for these
machines.

i you already have plenty of material,
it will not offar much apart from a few
mare game vanations.,

Eric Desson,

Atomic theory and
practice

Published by Acorn
Computers. Supplied
with each Atom or
supplied separately for

T0 A NEWCOMER 1o computing, there
is one component of a computer
system which Is of crucial
importance — the instruction book,
Acorn seems 10 be aware of this and
the book supplied with the Atom is
of a particularly high quality.

It rtackles 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 1o his interests
and experience. The book also deals
with assembly-language program-
ming, and to make it casier 1o find
the chaprer required, the book has
colour-coded sections.

Most features are illustrated with

excellent program examples which
reinforce the rext. There are
additional reference sections,
covering just about everything you
need to know.

Many manuals cover their
machines as comprehensively as the
Arom one, but few are as well
designed to help you quickly find the
information you reguire, An
exceptional 11-page index comes to
vour assistance if contents page and
colour coding fail.

Conclusions

M Awm Theory and Practice is the
hand-book against which other
manuals should be judged.

Alan Tayior

Atom Business
Published by Phipps
Associates, 3 Downs
Avenue, Epsom,
Surrey. Price £6.95.

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 10 keep
sales records and plot the resulis
graphically.

The book would be of most use to
someone with a Ffully-expanded
Atom and a printer, but there are
items of interest 1o 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 1o save
large amounts of data to cassette and
read them as required.

The programs for the most part
arc menu-driven and easy to load and
use. They do their jobs very well and

| the book includes some useful tips

and explanations.

One particularly noteworthy fea-
ture is the way that 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

B This book is particularly appealing as
it shows how the Atom can do usaful
jobs rather than just play games,

Cvery few books show how 1o use
popular compuUlers in SENOUS Ways,
and Atomn users are lucky to have a
work of this quality at their disposal,

Alan Tayfor.

Video/Computers

By Sippl and Dahl.
Published by Prentice
Hall International.
Price £5.55.

THiS 15 A frustrating and eventually
worthless book, The full message on
the fromt cover is: “How 1o 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 fawed.
There are many illustrations in the
book, all of a typically American high
standard, but the captions appear 1o
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 £X-80 is described
thus: ““Despite these minikin
proportions, it does everything that
larger, more expensive home com-
puters do".

There are factual inaccuracies as
soon as the book drifts away from
the material supplied by the makers
of a host of hardware.

Conclusions

Wit you want your imagination
stimulated and fuelled with accurate,
up-to-date information on the silicon
revolution, this is not the book to do
it,

B regret the loss of the trees which
were pulped and wasted for tha

printing of Video'Compuerers.

John Dawson

Mastering machine
code on your
ZX-81 or ZX-80

By Tony Baker.
Published by Database
Consultancy, 180
pages, paperback.
Price £5,95.

WHILE IT is possible to prepare good
ZX programs in Basic, it is not
possible to do so with full efficiency,
high speed and high effectivencss.
This book is an exceedingly brave
attempt to introduce the thousands
of ZX novices 10 the effective use of
machine code. It consists of 180
close-packed pages of rext 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 exéiting routine and tries 1o
enter it.

One must work at machine code,
step by step. Onc must also be
diligent 10 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 vourself a solid week in
the Common Cold Research
Laboratory. Yet even after three or

four hours — and with the benefit of
some background knowledge — I 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 is 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 seripus routines, and
the final program is a delight.

Conclusions

B A beautifully-structured guide for the
uninitiated which pulls no punches
and yet which s easy to use.

Bt contains plenty of useful machine-
code routines and programs.

Wit 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
Consultancy, 106
Fairholme Avenue,
Gidea Park, Romford,
Essex. Price £7.95.

THis worK has fallen into the trap
which has claimed so many victims
among computer volumcs. Books
written as compléte programming
courses, in which you follow
examples to master the computer,
always duplicate marerial contained
in the manuals.

The style of this book is to give &
program listing in sections, with
explanatory comments about what is
happening. A cynic might suggest
that this is a way of making 4o0z. of
programs fit a 2lb. book, but the
comments may be of great iisterest to
some readers,

My greatest reservation is that the
examples given have a large number
of errors in them. Most arc 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 10 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 1o 1ry, and the style may Lo just
what some people need 1o 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
yourself f it is what you need.

Alan Taylor. Il
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UK 101 — OHIO — SHAR
TRS 80 — V.G. — ZX80/

MICROTRAIN

Al last you can combing bwo of the most popular hobbies in the
country — fibihways and computing, MICROTRAIN, a brand- ew
quaiity game simulation from Premser, allows you s6T up a network
of tracks, points, stations, tunnels, bridges etc. and then run Traing
10 your own fimetablel Signalling is provided either sutomaticolly or
10 your desagn

MICROTRAIN is a screen-based simulation. With one keystroke
you can draw and sgnad limes many scale-males long. Up 1 five
traine can beé fun simultanesusly and the speed and length of aach
train s yser-salectable. A cursor s used to mowve the whole screen
dsplay left or right for visual inspection of other parts of the
natwork. The size of the network is only limited by your RAM o
yOur imagenal=on, You can use any of the machine’'s graphics an-
screen 1o buld up scenery, etc. Designs can be stored on 1o

taps/ dise for future retrgval,

i you already own 8 modal rallway, MICROTRAIN will allow you 1o
transfer your design on to computer and run the bwo Wogether,
MICROTRAIN has been written by the writer of WORDIWORD
and TOOLKITZ, a suro guarantee of guality. 11 is entirgly in maching
code and will run on any Video Genie or TRSBO0 [Modal | o 11,
State machine and cassolite or disc when ordering

CASSETTE £14.95 inc, DISC £16.95 inc,

WORDAWORD

Stunning new TRSEO VG WORD PROCESSOR

Why pay £75 to £150 + for a W.P.7 WiaW gives you all the faciities
mtmmuﬂhlm-nwmnm;ﬂu Amongst the
features inchuded a

FULL SCREEN EDITING & TWO WAY SCROLLING

GLOBAL TEXT INSERT/DELETE ON SCREEN

GLOBAL SEARCH & AMEND

TEXT SEARCH — TOTAL TEXT MOBILITY

TEXT FORMATTING TO SCREEN OR PRINTER
CASSETTE/DISC STORAGE OF TEXT

VISION LOAD OF STORED TEXT

STANDARD LETTER ROUTINES

OVERTYPE CORRECTION

SINGLE KEY WORD DELETION

PAGE LAYQUT & NUMBERING

TOTAL PRINTER CONTROL

TEXT HIGHLIGHTING FOR U/L RECOGNITION

TEXT BLOCK MANIPULATION

Many othas features are included n WaW. We would need saveral
pages to do justice to this superb product, 'WaW is comparabls 1o
most purpose built systems. Commissioned and developed by
Premiar with the hobbyist and small businessman in mind

Please state machine type and printer when onderng.

CASSETTE £33.95. DISC £37.95

TOOLKIT 2 for TRSS0 | & 1IN VG

TOOLKIT 2 now features 17 nenw easy-1o-remamber command
words which greatly enhance an already powerful BASIC and gives
you a maching-code manitor for the first time. ;
REPLACE = find and replace any string, word or variabile in a
BASIC Esting.

VARS — gives & Bst of variables on screen.

TRACE — displays the WHOLE line of BASIC during exscutian,
Usar salactable speads.

ABBREV — 26 BASIC words bacoma single-key entrisa.
RENUMBER — operates from any start in any increment.
BLANE — removes unwanied spaces and LET statements.
VTAPE — gives true Vision loading of incoming program, plus
APPENDing.

MC — a full machine code monitor.

VARTRACE — Nsts Gnes a8 execuled plus variables.

PAGE — controlled st scrolling.

QLD — retriaves lost rama’

FIND — anything in a BASIC listing.

REMEKIL — kills REMS!

DUPL = copy axisting line 1o new ling.

LFIND LVARS LREPLACE — all work to primer,

CASSETTE £28.95. DISC £32.95,

CHRISTMAS GAMES PACK

Available for the UK101, Superboard, TRSB0, Video Genle, SHARP

and Microtan, PREMIER's Christmas Games Pack will entertan

'rbuﬂf!-lllli and challenge adults, Super Santa, Rendesr Roundup
n Aun, Throe game pack for only £7.95

TOOLKIT 2 tor UK101 OHIO

The most powerful TOOLKIT on the market, TOOLEIT 2 gves you
sl the fellowing facilities in only ONE EPROM

REPL — exceptionally powerful Global Search ana Replace of
BASIC Estings.

DUPL — copy a line nlo 8 new hing

LIST/ — controlled listing of program

FIND — anything in a BASIC ksting

RENUM — renumber from any $1art in any increment — full grror
mieisages. totlly reliable

AUTO — generate niew Ene numbers aulomatically, sny st Gny
TN

DELETE — high-speed block line delate

VIEW — examing cassetto contents withoul loading 1o memony
TRACE — supeib trace fealure — scrgen Drahaparent Can be
turned on and off within 3 program

MC = anter tha monitor quackly!

TOOLKIT 2 akso lists the relevant ling of BASIC whare sry enmoe
occurs and cures the warm siart ‘OM ERROR" bug

Avaidlable in EPROM onty (8000hex], for CEGMON_ MONGT ana 2
and SYNMOMN monitors (DISK soonl, Prce £19.85 Sute machne
and monitor whan ordering.

BASIC 5 for UK101 and OHIO

The mast devastatng anhancament yvet, adding 17 rew BASIC
words 10 your interpreter which can be wied in progrem bnes and
give maching-code response speed to graphics anad formamng
HLIN, VLIN, SCR, BLK, SET and TEST allow generavon and
manipulation of graphics at speeds which are unobta~abe -~
BASIC.

PRINTUSING, PRINTAT, INAT allow total control of screen

Input/ output.

GET ikoy), RD (Read DATA), GS and GT (GOSUB and GOTO 2
variablel, GO and GO% {GOTO a machine code routing) aliow total
program flexibility.

Wi and CWi allow CEGMON usars to manipulste their screen under
variable control, w one command, in Hex or Decimal

BASIC 5 i availablo for CEGMON and MONOZ only. State precsety
your compuler and monitor whin ordering. Comes comgiele with
comprehafiang Marual.

Available on DISC or in EPROM [S000hex) £19.85

BASIC 4 cassotte file handling syw

This new EPROM for the UK'H:I!IJDHIU- provides B comprehenoe

file-handing sysiem, capable of working at up to 4800 baud

* Namid programs 10 cassetls

* Werity tape contents facility

* Reliable high speed save/load

* Selectable auto-run of laded BASIC program

* Cragh recovery command (QLD)

* Driginal SAVE/LOAD commands unaltarsd

* Reduces LOAD/SAVE timas

* Seven new SAVE/LOAD commands

* Man-destructive mamory test

* Initinlises BASIC 5 sutomatically if resident

EASH% ] i;; plug-in replacement for your existingf BASIC & ROW
ree €11,

SOUND/V.LA. BOARD

The TES Il VIA/SOUND kit gives you up 15 58 Input/ Outout b
and programmable sound generation. In order 1o aflow you tot
flaxibiity in designing your system, we ane offering the kit in iow
cost packs.

The Base Kit consists of PCB, connecior, address decoding and
buffering, plus IC sockets.

Tha Sound Pack conaists of AY-3-8910 sound chip, ampifies 853
compononts.

The VIA Pack consists of VIA and support.

BASE KIT £24.95. SOUND £11.95. VIA £9.95,

TES || HARDWARE RANGE
PRODUCT

KT BUILT
8K RAM BOARD o9 3598
8K EPROM BOARD 2995 (3596
8 Slot MOTHERBOARD + PSU £9.9% (3995
JI BUFFER BOARD £1998 (2205
iisNI EFROM/ROM BOARD £1495 £2095
SCREEN ENHANCEMENT KIT £55.95 (9995

SPECIAL OFFERS

TOOLKIT 2 + MINI EFROM BOARD
BASIC 5+ MINI EPAOM BOARD
CODEXIT = MINI EPROM BOARD
SOUND/VIA — Base, Sound and VIA, kits

POSTAGE & PACKING

Software 680p per order, EPROMS/DISCS 80p per order
HARDWARE f'l 50 por item, Maximum £3.00

ALL PRICES INCLUDE V.A.T.

ERGE
REES

Premier Publicafions =

12 Kingscote 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 fnr

each contribution published.

Machine-code tips
W E Thomson, ' =
Aldeburgh, Suffolk. 2t=3

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 Fem statements, he
said:

Do not list the Rem statement. Sometimes, but
not always, this will cause the ZX-80/81 10 crash.

True enough, but the statement hides the
vast difference berween the machines. One-
quarter of the character codes — those from 64
to 127 — appearing in a Rem statement 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 is 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 1o line by looking for
character 118 — Newline — knowing thar,
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-8] 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:

1888 LET A={address of
l=t bate of prosram?

igal FOR I=A TO A+30
1682 INFUT B

1663 FPRINT E.

lea4 FPOKE I.E

1685 HEXT 1

18Be CLS

1667 FEAND USE A

1882 LIST

This differs from that associated with the
ZX-80 renumbering program but the dif-
ferences are not vital — just a mater of
individual preference.

The program renumbers in steps of 10, but
only one byte need be changed to alter this.
Instead of 10 — about half-way 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 in decimal

33 124 64
17 © &)

39
237 79
=1

start

rewst
12 B4
167
237
=206
9
& 18
19
e 253
114
39
115
35
=
o
7a
]
24 231

1nG:

Sambo lic Instr

LD HL. 1&58%
LD DE,. @

IHC HL
LD BC,
HND A
SEC HL.EC
RET £

ADD HL, BC
LD B. 1@
INC DE
ILIHZ 1nhc
LOCHL> . I
INC HL
LDCHL> . E
INC HL
5 el
IHC HL
LD B, <HL?>
HDD HL.,EC
JE next

(D FILE>

LHL>

Comments

HL=Proaram>tart -1
Hew linenumber =@
HL=addre=ss of lst byte
I+

HL=D FILE

then

et

e lse

Hew 1inenumnber=

Hew 11nenumber+

18:

L 1 nenumber

Hew linenumber :

HL=

HL+

Text lenath

(leavinag HL set

to last bute of linel
next line

Security numbers

A D Robinson, ]
Wath on Dearne, il
South Yorkshire. L_:££;£!_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 New, and the
program will vanish.

Because the routine is written in machine
code, it is possible to break our 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 example a three-digit
security code would need 51 Xs in line 1.
Enter this short program before your main
program:

1 REM XOOCXX......etc

2 LET A=186514

3INPUT B

4 POKE A,B

SLET A=A+1

6 GOTO 3

Now run this, and enter the following
numbers, pressing newline after each:
206,187,2,44,32 260,205, 187,2,68,77 81,2040,
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 prewious pagel
List, you will see that the Rem statement now
contains the machine code. Lines 2 to 6 can
now be deleted — their job 15 done. Now
enter:

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, V241 %
Newton Abbot, Devon. ’r JJJ?UJJJ
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 — i.e., A%1) to A$(52) — and
yet the outpur is completely random. Once
you have gone through all the cards, you just
call the shuffle routine, and you are ready to
go.

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 Xtal 2.2. However, because of its
simplicity and size — less than .5K — it should
work on any system without any alteration.

Real-time clock
Kamal Jabbour, . m

Safford.

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 CT2. 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 that 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 1MHz, s0 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 “ANYNAME"
9997 GOTO 2
Save the whole program by typing Goto
0996, 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.
If it 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,

5 REM ##%% GSET UP STRINGS ##%
16 DIM A$ (S53)
20 C=@ : 5% ="CLUBS..HEARTS.SPADES. DIIAMONDS"

D¥= "ACE..TWO..THREE FOUR.FIVE.SIX,.SEYEM EIGHT MIME.

38
TEN, . JACK.QUEEN KING."
48 FEM #%% CREATE UNSHUFFLED PACK ###%
S FOR S =1T0 4
B FOR M =1 TO 13
VH C=C+1
26 AECCH=MIDF{DF . N¥S-4,5)+" ,0F, "+MIDE 53, S7=-5, 72
=l 5 HEXT N
186 NEXT S
1168 REM #*#%% SHUFFLE PACK ##%
126 FOR C=S3 TO 2 STEP - 1
128 A=INT{1+S2¥RNOC &) 2
146 A${C) = ASCAX : A$<A) HE <(C-1)
156 MEXT C

FULL STOF IS EQUIYALENT TO A SPACE.

every 20th interrupt — lines 250-260. Time is
permanently stored at locations # AD-# 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
curréent time with the alarm setting stored in
ASCII at 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=# AQ00 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.:
I# AR == 31373330

will set the alarm to 1730 hours. Note that the
alarm is automatically disabled once reached.
It can be cnabled by storing a non-zero
number in # AF.

Once the initialisation routine is run, the

Arom can be used as normal. The clock
routine spends some 50us. at each interrupt to
update the display. So the operation of the
computer is slowed by 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
1s obtained by

(1951256 + (80) = 50000

where 195 i< the contents of locations # B80S
and # B807, and 80 is the contents of # B806
for fine adjustment.

40 TRAISMS1B+48; TRRLGEML B+4E THRASSHID 238
S RAGES/ 1B+48; THAT=SN 10448, THAE=20

1 FEM REAL - TIME CLOCKE FOR THE ATOM. BY KAMAL JABBOUR 1502 P.¥21

1@ DIM BES, 605, a GOS.a 150

20 IN. "TIME: HOURS"H. "MINUTES"M."SECONDS"S Z00C LDR B+d

3@ 7HAO=HSL8+48; TRAL=HIL B+48. TRAZ=NZA, THSF=22 218 STHERI: STYWAA

LDxag

=1 *HAF =@ 256 DECHAS;

108 E=#ES00;:B?11=64; B76=80; E?7=1535,; B?5=195; E714=8C0 268 LDRAZE: STAKRAS
110 IN. "ALARM: HOURS"H, "MINUTEZ"M 2ra

128 7THAE=H. 10+48; THAD=HY 10+48 288  IHCHAT .

128 THAC=M/10+45, THAE=MI10+48 298

149 TWAF=1.E 200

FedzB00, "H204=FH256 " nz05=F 256 L=#R0H8

BE2 LDANSF.X; STRes0L?, M. DEM; BPL BB2
EHE BE3

LIx@#3A: LDYE#ze,
CPHNAT
IHCWRE: CPYERe: EHE BE3I. STRARMS
THCWAS,: CFXWAE,

(listing continued on next page)

LORGEszn
EME ERZ. STANAT

EME EE4: STRARA4
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SOFTWARE FILE

(listing continued from previous page)

318 INC#A3; CPY#A3;, BNE BB4. STARE#A3
320 [INC#R1; CPXEALl; BEQ BBS

220 LD<@Ee34. CPX#A1. BHE BE4

240 LD-E#32; CPR#AO; BHE BE4

358 LDMENZF: STapA0

360° BES STAWAL, IMCHAG

365 BE4 LDA#AF. BE@ EB3

e
350
390
48
418
4z6-
4281
448 F.86.F.

GLl;

LDiA#R4: CHF#AE: ENE EBEZ
LDAWA3: CMPWAC; BNE BES
LDAMAL: CHPEAD;
LOAsRe: CMPRAE. EME BE3
LDAS0. STAKAF
EB3 LO<#AS. LIYSHAA.

EHE BE3

JSR L
FLA: RTI

Demon at the wheel

Richard Bassett,
Sutton Coldfield, 237, ‘
West Midlands. ‘?

DEMON DRIVER will run on a Sharp MZ-80K

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.

576 POKERR=-89. @t PORERR+ER, 02 FOMESS: I 04 FOKERR= 2, 04 POKERE-§1. @
376 POKERR-B2,@: POKERR-TF 0t PONERA =70, 01 FOKERR-42, 1 FOKERE=18. 0
B POCEAR=42 B FOKERRST, O FORERSBL. D2 POKERRTH, 2 FOKERR TR0

3
488 573 TRl BR1 TR oumar pmer w0 e 7401060
S50 FOR (0=] TN MEXTOD
238 PoxERR-1 8 365 ok o
248 IF BBel TMEM POKERR+3S,D 265 ﬁ“z'ﬁ;:m' el
299 IF BB=2 THMEW POKEAR-41.0 o
268 GET 229
g ;g zn--g" THEH E'i' e
“@i THEM 272 POKERR+38, 249

F “g* THEM GOSUB G098 -
ﬁ ;: ﬁd:“ e 2‘% 574 FOR OG=1TOJ00MEXT OO
1 22#="H" THEH BB=
E EF E:. THEM AR=AA-48

S5200 THE) e %82 POKERAR=I6.0
ﬁ 1F ”'f THEN BR=fcie4d 598 Zi=11GOTO S57
TEQ EFeINTCZ#RND{] )10 m gﬁé‘: CIBTAICIBZRICIBIAIDE
308 S5e1uTC10000RND(12o ) gy
398 354BES, 67 E‘P': g Xxml TOLOMO REXT %
402 UUsINTCIBDO=RNDT 11410 650 FOR =l TO 1DOGIHEXT XX
412 POKESI24B=UL, £ e
422 IF(PEEKLARI =202 THENMUSIC “R1" ILsL+] Sod PewE
ﬁ.'. EWEEEE&THIM GOSLE Be@ 718 POMES
+0 HEN -

459 IF EE)200 THEM EE=@ ;%: f«:ﬁpﬂ Wiz i
478 Dumuat 758 PRINT-#0U LASTED
488 IF UUXS THEW RETURN TES Pﬂ'iu
498 FOR FF=1TOLR 770 GET Z2%
S8 POKEAQHFF . 99 TEG IF ZZe="" THEM GOTO 770
518 MUSICeL” 7S GOTO 208
528 POKEAAFFE, ) BOE DAfeGaIe ]
ﬁ MEXT FF 210 IF GW)2 THEM MUSICBZ*IRETURN

RETURM 1o #28 MUSICRIBIALBLAIBLAIEIALE] *
8 REN BIA PRINT=@® I1RE
=2 POKERA, B4 LE=LEs]
54 FOR CO=] TO3IRO1HENT 0O g% mysIcTCI”
= PORERR, @ BEA IF LE2 THEM %38
=5 IF Zlel THEM GOTO 64 A7@ RETURN

557 POKERSS1 . 2591 POMEQO-| . 245! POKEAG-48 . 293 POKEAS-48, 243
S58 POKERS=41 . 2451 POKEAR-T9, 2461 POKEGH 35, 2440 POKEQE 4] . 249

S62 POKERG+] . @ POKEAS-1. d: POREAL 48, BtMEm-lé ProiREAS-4) .0

552
POKEAR-8@, 2431 FORERS«80, 2520 POKEQR=Z , 7901 PORERS-T, 245 POKERR-B1 . 246
68 POKERA-82, 249 POKERR-75, 2491 POKEAR-TE. 296 1 POKERS-4 2, 2461 FOCEAR-38, 249
5TR POKEAR+4Z, 246! POKERS+ED, 2491 FOKERR=8] » 2463 POCERAS 73, 245 POCERR-TH. 246

T8 I POKESIT40, 251 POKESIT41 . 1 S1POKESTP 42, 20
ERIFAS, I2VPOKESITAE, | B FOKEITTAT . [FePOKESIT40.5

ﬁgﬁ. i;*msmz. 21t POKESRE2T. 2 POMESTGL4. 1 11 POKESTRZS. 5

“ITIFTPRINTIFRINT=AMD DESTROVED =1L1*
TEPRINTEPRINT*PUSH RNV KEY FOR AHOTHER GRAME®

FEDFLE"

Sound-box | -3

J Chalmers,

East Grinstead, West Sussex.

HAVE YOU EVER wished that your ZX-81
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

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 but 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 to 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.lin. stripboard. If the disgram
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 threeto-
eight-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
cnables lines provided and these lines are
connected to A4, TORQ, and WR it is pos-
sible to produce eight purt—seh:c‘t lines for
ports 8 to 15. By trial and error it was found
that port 11 was not actually used by the ZX-
B1. This port-select output can, therefore, be
used to make the speaker click every time the
port is written to by the Z-80 Oui(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 return to Basic is achieved by encasing
the routine in another loop which returns 1o

BRasic 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

I
g 1] B
Ad—{e3

ov ﬁ Circuit diagram

o

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 4 Rem statement in
the first line, This statement will contain the
machine-codé routine. It 15 advisable, there-
fore, to add lines to the program. Alterna-
tively, the lines can all be deleted, with the
exception of the Rem statemen.

As | mentioned, there are three controls 1o
produce a sound, these are coarse, fine tune,

(continued on page 75)
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LATEST
RELEASES FOR

"ACORN ATOM

***Special Offer***
Deduct £1/ cassette when ordering 2 or more

=T Ve

R
w2 CORN ATOM

LEADING INDEPENDENT SOFTWARE HOUSE

**CHESS 1K) AT LASTI! M/T code + mode J graphcs, Lok ahead up 1o B
mioves. Oftensaa. Modmal o Dalangse play. 10 jub-lvels. Caating. "En Passant™”

PROGRAMMER'S TOOL-BOX
A packed 4K EPROM (fits Utility Socket) containing:

1200 BAUD CASSETTE OPERATING SYSTEM ;*“Wm F&ﬂ:;ﬂw moves. Take Dotk fachty. Astion reciay with u::;ﬁ
Visible Load Routine MODE 4 VDU (3K = 8 gei Min text with mode 4 graphics. 1234 chars. incl. upper
. " o bl e b bowent cata. Modidy chamcien 8
AT m." e MICAO BUDGET Penonal Fnance (12K) Roveew & analysa ngoms & expanses
L b o e b iy S ahea! for bustigats B coal fow .95
vas S B — *ASTROBIRDS (12K] = increcible GALANIAN trps progasm, with tantastc
LL‘}B Y wound affect! Sorsdiming missded, swoogeng bindmen. High scome daplay. [0S
; Tafy W8T, Ay il LUNAR LANDER (12K] suptrb version of srcade game incl long & short rangs
MEMNUMBER X ¥ By BN, ANy wieg weans, limited fusl supty m.es
A IR S AT INVADER FORGE [12K) 4 invedet fypes, mother shi, grest sound, hi-score
s 6 pkifl hrepln. Terrific wersin 9%
ALE  Adetnne’ BASA sistements 3D ASTEROQIDS 15K + 2K gr) — steer thigugh the rollng, haurting astercuds
REAS DATA b RESTDRE Excolient real life graphics 695
Real Value at £24.50 o B L Wated- TV W vy MARTIANS 112K + VIA! — usa your Torce feld 10 5100 thism Wndng. Biwire the
+ VAT & 259 PEP earmba . empostens. Noeds Quick reactions 0.9%
'.:..mur"'"n:f.»?"?{'; ALIEN MAZE (5% < 2% grl — escape the 30 labrynth belons the Alien tacks you
- DRSOR R Y | e o (1% 3
(sae for details & cat.) Q8 ERECA P e HESTATS (12K = #l.prl — statistical analyms & graphecal rep of Sla of input
(state Atom) P : values. Mary options .98
[Eag " DEMON DUNGEDN (BK| — hind the reaswie, the way oul B estape the
PP CoaE Bl e rpatre E - 0595
WORES WITH ANY MEMORY S0 GREATLY FMNHANCES DAMBUSTERS (IX - 28 gri — realstic bomisng raids, bouncng bombe, sch-ack
‘“?;?{'5-'33&"51}?2 ;-Erm.'. DETALED OPERATIMNG iy £4.95
. SUPER RACE-TRACK (12K} — drawr your Own race-trachk & race sgamit the
clogk, swsaring B sccaleraion controis £4.95
NASCOM MAGAZINE EDIT (3K 05,95 COMNDENSE (4K} {5,968 MAZE-BALL (12K £4.95

. re SPACE STORM (4K [4.96 REVERSI 5K + 2K g¢i [5.96
MICHGPOWEH Extra MEMORY 2 x 2174 Low powed chips 376

Series articles, club news, letters & answers. Packed full of useful WRITTEN ANY PROGRAMS! — WE PAY 20%
information. lssue 3 NOV. Issue 4 DEC. Back copies available. ROYALTIES!

i
owhners QUALITY ATOM PROGRAMS FROM THE i

. DHEFI NOW TO SECURE YOUR COPIES  Only 95p each (incl.) i r—— S5el order P&P PROGRAM POWER
; 5. Wensley Road, Send Sae for details and VAT at 15% 5 Wensley Road,
Leeds LST 2LX. extensive software cat, 2 8 : Leeds LS7 2LX.
Tel. (0632) 683186 (State NASCOM) Send Sae for catalogue. Tel (0532) 683186

o N e
=Y  Qomputers for Al BB
72 North Street, Romford, Essex Tel: Romford 60725

For the best in Personal Microcomputing...

Acorn Atom kit 2K RAM + 8K ROM . ...E£138.00
Acorn Atom assembled Pt £172.50
Actari 400 16K m—— .E345.00
Atari B0O 16K ROV 2 ;. %1 1]
Ew All Atari accessories available.
E ATA R l DYNACOMP INC F.nl Disc
THE LARGEST ATOMS ON EARTH! Mot EAE S
* All include 6K Video RAM, 12K ROM + P.5.U. SOFTWARE Bridge 2.0 £17.95 [21.95
2KRAM ... £284.70 hamp. Dthello
116K} £11.95 1595
38K RAM ... - diiamai £298.50 ADVENTURE INT. Crystals £9.95 £13.96
| J0K RAM .. e e e R e RO > ¢ By 1 Deflection (8K £12.50 Fhght Simulator  £17.95 £21.95
| 134K RAM ... . " y £388.20 Galactic Trader (32KI ... EV6.50 Form Lettar System - £21.96
Ghost Town (adv 8 E£16.50 Games Pack 1 £10.95 £14.95
Mission |mpossibhe (adv 3) __ £16.50 Gamaes Pack 2 £10.95 £14.95
Mountain Shoot | 16K) 12 80 Giant Slalem (16K} £14.96 £18.95
Mystery Funhouse (ady 71 C16.50 Inruder Ablart (16K £16.95 C20.95
ATOM RAM EXPANSION BOAHDS Pirate Adventure |adv 2 E16.50 Mail List 2.2 - E£34.95
BAvalab Pyramid of Doom (adv B} E16.50 Management
R Savage laland {adv 10 E16.60 Simulator £18.95 2396
Kit Assambled Strange Odyssey (adv 10, £16.50 Maonarch (16K} £11.95 £15.95
16K £46.00 £57.50 Sunday Golf (16K ... .£12.50 Moon Probe (18K) 1095 £14.96
; i The Count iady 51 oo E16.50 Nominoes Jigsaw
32K £60.00 £71.50 Voodoo Castie (adv &) .£16.50 Puzzle £16.95 £20.95
B4K £92.00 £103.50 Personal Finance
System — E3495
| s £150,%9 £161.00 DATASOFT SOFTWARE  Disc Poker Party £17.96 £21.56
[ All Acornsoft cassettes £11.50 Frazzle .. ... ..f9.95 Startreck 1.2 £11.85 [1595
| Games Packs 1-8. Utility Pack 1. Soft VDU. Data Base. Moze Encountor 3% SudPowriK) €119 (159
Paakn-l:nmputﬂr. Maths Pack 1 and 2. Might Flyer : - [.'24 Teachors Pet E11.55 [15.85
l Acornsoft Word Pack ROM £29.90 Pormapoly £30 b 6036 L8
All prices include VAT, Add £2.00 p&p per order. L ALL ATAR! SOFTWARE 24K UNLESS STATED
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{eontinued 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, | e ‘
Maidenhead, Berkshire. w ‘f}
THE IDEA FOR this program originated from
the Mathematics 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

HEx DUMF

3E 98 lé 82 14 BR C8
21 FF 82 BC CR 88 48
gF 48 5

OE OB
ED 43
2B C3

ERZIC PROGRAM

1 RE M it el ol Sl b e

2 LETH=0

18 INPUTAS

2B PRINTAS

2@ IFAS="5"THENGOTOZA

42 LETE=16%#CODEAS+CODERF: 21 -476
53 POKE16514+), B

&8 LETH=x+1

F GOTOl S

28 PRINT®"TOP"

28 =TOF

188 FA=T

118 POKE1513, THT CRHD¥ZSS >
128 FOKE1&326 . INT CRHD¥ZS5)
128 LETSOUHD=USR16S14

142 GOTO110

288 FARST

218 PRINT"LEHGTH?"

228 INPUTL

228 POEEL&S19.L

248 PRINT"MOTE?"

258 INPUTL

260 POKELE526.L

27@ LETSOUHD=USRLGS14

2@ GOTOo214a

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 negative 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 our of 10 is
printed. This display remains on the screen
for several seconds after which the program
restarts automatically.

The Pause function has not been used
within the main body 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] and should provide a good deal of
educational entertainment for the younger
members of the family.

S5 REM "SUmS" 168 PRINT BE$,"=";
16 FRINT "WHAT IS YOU NAME?" 178 INPUT D
20 INPUT N$ 188 FPRINT D
38 PRINT "HELLO ":N$,".".,"1 AM THE Zx81" 19@ IF ABS (VAL B¢ -D>>0.01 THEN GOTO 230
48 LET X=RNI##*RND¥#RND 2808 LET S=5+1
68 CLS 205 PRINT ,. "CORRECT."/N&:".™
v8 FPRINT "DO YOU WANT + - % OR / 2" 206 IF N=18 THEN GOTO 286
88 INPUT A$ 218 PRINT S:" OUT OF ";N:" SO FAR."
960 PRINT "HOW DIFFICULT. ";N$,","."1.2 OR 37" 226 6O0TO 2468
1866 INPUT B 238 FRINT ,., "WRONG",B#: "="; VAL B
185 LET S=0 240 LET X=RNDI¥#RND
110 FOR'N=1 TO 186 268 HEXT N .
126 CLS 256 PRINT "WELL DOMNE.," ,, "SCORE":;S:" OUT OF 1@.
138 LET C=1+INT(S#¥E¥RND) 288 PAUSE 306
140 LET D=CHINT(S#*¥E#RND> 318 CLS
158 LET B#=STR$¢ D +A$+5TR$ C 326 RUN

Zero dropper

G Stephen,

/
Aberdeen. m

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 6.28x10-", 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:
520 = 231}[}000'0520" 1213
564

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 at 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 10 560-564.
Then it stores 13 in 550 and so terminates the
mantissa string.

6=28000000E-1213

} }
560 —E — 1213
6=28000000 13580

We now have two strings $540 and $560 —
$540=6.28000000 and $560=E—12 — so0 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 69
feontinued on page 77)
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MEMOTECH

48h memory
exitension for

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 I/O 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 payul:-rla lo:

MEMOTECH

(Sales Dept.) 103, Walton Street, Oxford. OX2 6EB.




SOFTWARE FILE

feontinued from page 75)

>I0PI8 STR IN_ 548 3 7560=13

rIB028 IF 25585249 THEN BOTO 18d4d

20 REN ROUTINE TO REMOUVE TRAILING ITERQTS FRON B FLOATING-

>IP@P5 REN POINT NUNBER{INY), USES FREE RAN SPRLCE S+48-564(DEC)

210030 FOR 1=550 TO 554 ¢ I?18=2] ; NEXT I ; 2558=13

210040 I=549

PIPOTE PRINT 8540 83560 °

>IPPEB RETURN

*RERDY

PRSP DO Pl=r3 g I=I=1 g UNTIL PI<>48

210060 IF 7l=46 THEN ?I=13

Never a crossword
lain Hancock,
RZXSET

Potters Bar,
Hertfordshire.

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-8] is about 10 letters, so a RAM pack
would be useful.

Half life

Raymond Nugent,

Aberdeen. &:}:@j

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 tally 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.

] REM #AHAGRAMS BY I.HANCOCK¥
1@ RAND

28 PRINT AT &, 11; "ANAGRAMS"
38 SCROLL

48  FRINT"FHRASE?"

56  INFUT EBf

eé8 CLS

78 PRINT TAE 18:; "FHRASE-":B$
886  FRINT

28 FOR D=1 TO 28

@@ LET A$=EB$

LET A=LEM A$

FOR B=1 TO A

LET C=IHT (RHO®A)»+1
PRIMT A$ <C).

LET D#=RF (1 TO C-1>
LET E$=R$cC+i TOO>
LET As=DS+EF

LET A=A=1

HEXT E

PRINT

HEXT D

END

110
128
138
1468
15e
led
1ve
188
158
288
21e
220

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 equivalent to
total time. “V" is used to give the correct

number of “—"" in subroutine 400,

“I" and “J” are selected randomly — if
A¥(L]) is null then the display shows a pixel
unplotted simulating the decay of that
particular atom. A$(L,]) is then made equal 1o
one and the tally altered. If A%(L,]) is not null,
there is no change except in the time tally. A
pixel showing the number of undecayed atoms
is plotted every 14 attempts.

-~ REM "HALF LIFE" 222 PRINT AT 4.8&:" DECAYED:";AT &6.8; "“UNDECAYED"

18 DIM A¥CL4. 140 225 PRINT AT 28.28."TIME"

15 LETE =28 228 PRINT AT 0.8:"ACTIVITY"

28 LET ¥ = 196 238 FORE =1 TO 14

2@ LET £ =@ 232 PRINT AT 8. 22 + R/1.6:'ER' AT 8.22+R/1.6:'R"

40 LET V=20 234 PRINT AT R/2.23;'WF" ; AT R/2,31; '

S GOSUE 1396 248 FOR H =1 TO 14

55 FORH=1T0 14 258 PLOT 47+R.Z7+H

=0} LETE =E + 1 255 HEXKT H

&5 LET [ = (INT{RND#1d43+13 268 HEXT F

Fil =) LET J = (INTCEMD#¥143+1) 265  SLOW

=26 IF A$CT, J>=" " THEN GOSUE S0 266 PARUSE 104

S PRINT AT 4. 13: ;AT 6, 19:Y: = " 278 RETURH .

a1 FRINT AT B8.28; E 466 FOR W= 1 TO (V/23-1

az IF ¥ = 53 THEHM GOSUE 486 418 IF ¥ = 98 THEN PRINT AT 12,MW."=";AT 28, (¥ 2)-1.E

23 IF ¥ = 42 THEH GOSUE 468 428 HEXT W

95 IF N = 14 THEN PLOT ¥+1.C(INTC(YZE30+1 4206 RETURH

168 MNEXT N S08 UNPLOT 1+47,J+27

1601 LET V=V + | S1@ PLOT I+47.J+27

118 GOTO 55 SZ20 UNPLOT I+47.J+27

196 FRST 3 S30 LET %=X + 1

268 FOR E = 08 TO 62 S48 LET ¥=¥y -1

216 PLOT k.0 556 LET A$CI.J) = "1"

215 PLOT 8.0.67%B 568 RETURN

228 HEXT B

- biography of W H Auden, The Life of @ Poet, | and backwards on the screen as you type, thus:
Pallnd romes the following is quoted: S5
= T Eliot, top bard, notes putrid tang emanating, is SEES
Tim Goldingham, XSS sad, I'd assign it a name: gnat dirt upset on drab SEX XES
Maidenhead, Berkshire. |_. pot toilet. SEX AAXES
SEX AT TAXES

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

This has 85 letters; but according to the
Guinness Book of Records the longest
palindrome, devised by Jefl 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

SEX AT NN TAXES
SEX AT NOON TAXES

Because the program uses InkeyS$, the space
key would be interpreted as Break, so the
adjacent key is used for spacing: a full stop

feontinued on next page)
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[eontinued from previous page)
gives a space on the left, and a comma on the
right: **, shifted H, clears the screen ready for

SOFTWARE FILE

you to try and create more new palindromes.
As an extra refinement, if the palindrome
pivots about a single letter as in the Auden

example, a single * will remove the duplicate.
The Rubout key can be used in the normal

way.

1 REM PALINDROME GENERATOR
2 COPYRIGHT T P GOLDIMGHAM 13981
16 CLS
28 LET A$=""
38 LET EB$=""
48 PAUSE 40088
58 POKE 16437,255
&8 LET C#$=IHKEY#
78 IF C#="#%" THEN RUN
8@ IF C$="#%" THEN GOTO 118
28 IF C${>CHR¥ 112 THEN GOTD 13@

168 LET A$¥=A$(TO LEN RA$-1)
116 LET E#=E$(2 TO LEN B#>

128 GOTO 126

120 IF C$o"." AND C$L>"," THEM GOTO 17@

140 IF C$="." THEN LET A#=A$+"4A"

158 IF C#="," THEN LET B#="A"+E#

168 GOTO 156

176 LET A$=A$+C$
LET E$=C$+E¥
FRINT AT 16.6;"

156
FEINT AT 16.8;R%,;EB%

124 32 sraces "
GOTO 48

28a
216

Paying a mortgage

K Ward,
Nansnybam, m J

My wiFE and I had decided 1o move house,
but we did not know how much this would
cost in new morigage repayments or how
much we could loan from a building society.
After enquiries, we found as a general rule that
a first<ime buyer could usually loan between
two and two-and-a-half times his annual salary,
and if you are on your second or third house

you could loan only two to two-and-a-quarter
times your annual salary, if loaned over abowt
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 but there are many Rem statements.
Also the line statements are kept short 1o make
it easier to understand.

The reverse character “R™ prints the

statement in reverse characters. The reverse
character “S" 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.

INTIPNx100 -+ .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 screen: 12 are shown on the
Pet. Any more and information will scroll off
the top of the screen.

5 REM=""T"=CURSER UF

19 REM=CHREC 147 imlLERR SCRN. +CLRSER HOME

15 FEM=TaTAN=TZeTRAX AS DECIMAL

20 REN=Is[NTEREST-] 1=MmONTHLY IWTEREST

25 BEM=papO, OF VEARS——H1= N0, 0F HONTHS

I FEM-PHHOHNTHLY PRAVHENTS

% RER-X

49 FRINTCHES( 147

4% PREINTTARC{@) " ORTOAGE FROOEAM™ FEINT

T INPUTHMAT 15 YOUR FANURL SALARY " . X FEINT

'ﬁ E;:lu'l""m YOU AR FIRET TIME BUWVER JF S0 AMSKER
.- -

&5 PRINT=AS A I-'IItST TIHE BUWER YOU ARE USUALY

0 PEINTTRBCS1 »®7] "ARNURL SALARY

T3 PRINT=AS YOU ARE NOT A FIRST

30 PRINTTABCE2)™T) 2.2% TIMES '-'ﬂl.i

5 [HPUT “WHAT IS5 THE SIZE OF THE LORR -

0 INPUT™HHAT 15 STANDARD RATE OF T = T PRINT

75 INFPUTWMAT 15 THE MORTGRGE INT. RATE" [ FRINT

10g [WPUTHOW MRely YERRES 1[5 THE LOAMN FOR®. M FEINT

145 T2= T./1080 REM TRX AS DECIMAL

Y FRIMT

LIS Papial] "REN [NTEREST (N LOAN

‘WORH

HHICH [5 =*
TIME BUVER WU  ARE USUALY CHLY ALOUD *
AL SALARY MMICH [3 -

110 [1={L 1090 12 ‘Hiah#l2 REM IIsMOMNTHLY IHTRE DEC DWeL -1 end, OF

g 3
53

JEJEEEHE snEhs

FC“JI.T':"
"IAE PRINT

ALOUD 2.5 TIMES YOUR "
&2, T PRINT GOTOES

SA=S FEM TOT SAVIHGS
;- FEEEr= CPYR ]
0 FE=INTY 9‘541@@‘* -3
13 FyeFye]2-

e S

"2, 208K PEINT
Z0S HEXT

il F‘FIIFIT FRINT'THE TOTAL AMOUMT PAID OVER"TAB(4SIM YERRS [3°
21T FRINTTABCIOO "N " INT CCHI#PH m 100+ . 20,7100
420 FRINTT ASSUNING A TR RELIEF OF-T™X

MINTWS FOR L9

2dS PrwPHEN] -3

230 FRINTTABL 300~ 00" INTPiti00+=.5), 100

M BEN-MIHTHLY FRVENTS
T=uh LOAN OF 5 Fo=(8ER “H=vEARS "
IT*THE MOMTHLY FRAVMENTS ARE-TAR:

g
FEINT*MMITH TAY RELIEF MONTHLY PAYMENTS ARE ~
‘10 REM INTEREST
EEM TAM RELIEF
SaThedh BwlNT(S8 100, 5) 180 REN TAX REL,
LOQIRTSI 12
)

P2 RER Lnﬁﬂ AFTER Al FAYIENT
M IFI¢ L;TI-IEHF‘E!I:I‘I' MYERE" 1.7 @°FS, "LORM LEFT™INT (P¥e 0ds, S

SO0 M INTOPHe L0050 100

FEN PAYMEMTS AFTER TRl REL.

1D

“HE ANQUNT FRID 13"
EMD

Transposing music
J F Vincent,

Reading, Berkshire. m

THIS PROGRAM was developed to transpose
music from one key to another. The string A$
contains the 12 notes of the chromatic scale —
the flattened notes are represented by inverse
characters.

The rest of the program converts the notes
input in string BS to integers or near-integers,
then adds T, which is the number of semi-
tones through which you want to transpose the
music, and reads the appropriate note from
AS.

Obviously, if you want to transpose down
you either use (12-T) or change the plus sign
in line 110 to a minus symbol. The program
has been simplified in line 310 which will not
return an integer — as you can see if you put
line 130 o

PRINT P; A%(P)
Yet the number is treated as the next highest
integer — this saves some space. Some
interesting patterns can be generated by this

78 YOUR COMPUTER, DECEMBER 1881

5 RE "TRANSFOSITION"

1@ 5 AF (12

20 A$ = "éﬂscﬁlﬁms"

=8 LET T = 7?7 (the number of semiltones of transwosition)

48 INFUT E#

5@ FOR N =1 TO LEN Ef

& LET P = CODE E$<{N>

7a IF P>45 THEN GOTOD 266

26 LET P = (P - 3I7)%2

26 IFFP=60RFP=80RP=10 THEHLET P =PF - 1

166 IF P> 18 THEN LET P = F - 2

118 LETP=F +T

126 IF F>12 THEN LET P =P - 12

138 PRINT R$C(P);

144 NEXT N

156 PRINT

1@ RUM

c5 LET P =P - 165

216 IF P>= 2 THEN LET P = P + P/2

220 GOTO 116

program. For instance, put T=5, enter BS as | music — albeit music of a rather modern
“CDEFGABCDEFGAB"” nature — if T is replaced by a random

then enter the result which the program prints | function. For example, delete line 30 and

out. Do this until your first BS is repeated. change 110 to0

The program can also be used to compose LET P=P +INT {RND*10)



Bomb disposal
Roger Brooks,
Binton Green, (=1
Wanrwickshire. &3 m
THE ARTICLE on games applications for the
ZX-80/81 in the August/September issue by
Tim Hartnell prompted me to write this
program which only just fits into 1K. The
program maps the top left-hand corner of the
screen with a 10-by-10 matrix. In it lies a point
which corresponds to the location of a bomb.
By entering various points in the normal co-
ordinate fashion, values are printed which give
an indication to where it is.

Obviously, a large number of values will
lead to easy location and so the score is
weighted accordingly and printed after the
bomb has been diffused.

Those with 16K RAM packs can modify
this program to include more elaborate Print
statements and a combination problem to be
solved before the bomb is diffused.

One tip 1 find useful when programming is
the use of keywords in print statements, They
save the valuable memory space in the ZX-81.

The words above the keys can be entered by
the K cursor mode then editing, placing words
if necessary in front. Those words in red can
be entered by simply pressing shift, and it is
this which must be used in line 19 — the word
stop. In the list inverse characters are
underlined.

Screen artist

T M Humphries,
Sutton Coldfield,

West Midlands. &fﬁ&]
PAGE 121 of the ZX-8] manual lists a program
which draws a line from pixel (A,B) to pixel
(C,D) but its 25 lines take nearly 1K of
memory so it is little use as a subroutine for
unexpanded machines.

My eight-line program does not only the
same job, but leaves the initial values A, B, C
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
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

SOFTWARE FILE

G Pl S WD 00 = O L0 e QD PO

=t i s

el el T
N I

17 FRINT AT DL Ci CIMTCCABSCD-E)+RES(C-A2 2 2)
18 GOTO 11

12 FRINT AT 17.@: "STOP DETOMATION-FPRESS D"
2@ IF INKEY#$="DI" THEN GOTO 25

21 GOTD Z&

22 CLS

23 PRINT "BOOM"

24 STOP

=22 PRINT "BOME SAFE - SCORE=";G##2

FEARDY

FOR k=8 TO 2
FRINT AT 11.¥:X
FEIMT AT X,11:%

FOR Y=@ TO 9
FRINT AT X.4Yi".."
NEXT ¥

NEXT

LET A=INTC(RMD#32

LET B=INT{RENLD#¥2)

LET G=4@

PRINT AT 13.8;"DETOMATION IM ";G:
LET G=G-1

IF G=@ THEM GOTO 22

INFUT C

INFUT I

IF C=A AND D=B THEM GOTO 19

" CYCLES"

1868
1816
1aza
1638
1846
18356
1854
1874

LET X=C - H

el ¥ =0 ~ 8

LET M = RES X

IF ARES ¥ > M THEN LET M =
FORN=8TOM-1

PLOT A+ HE X 7M. B+NEY LN
HEXT N

FETURN

HES ¥

values of X and Y. The distance to be travelled
in each step is, therefore, XM and Y/M
respectively.

The appearance of very steep or wvery
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

D Ewan, you must not hit with the wheel of your | not correct, you will require to increase
Haddington, ﬁa@ﬂ aircraft — landing too hard on the flight deck | altitude to correct your descent rate. The
East Lothian. also spells disaster. program runs in 1K.
19 LET S =4 21@ IF PY = 18 AND A = § THEX GOTO 4@0
20 LET PY = INT (RND * 15} » 210 IF PY > = 13 THEN GOTO 42d
70 FOR Q = 1 TO 20 kR IF INKEYS = "6" THEN LET PY = PY + 1
4 FORA =@ TO 78 STEP 2 3@ IF INKEYS = “7" THEN LET FY = PY = 1
T
W e 320 NEXT A
1@  PRINT AT 18, 8+ 4; ™1™ AT 19, 8; "ml [} o SR
[ ] bl B AT 20, 85 " smmememme e L s T §
126 PRINT AT 29, 5; "fm jm o mm g - . ‘:: i AT @, 1; “LANDED", Qi ™ ATTEMPTS
13§ LETE =S+ | &30 PRINT AT @, 1; “CRASHED"
140 IF § = 27 THEN LET 5 = @ 430 STOP
156 PRINT AT PY, A "Id foed B Gd®": AT PY +» 0, A = 2 "O" FOR A MORE ADVANCED GAME CHANGE LINE 3@ AS FOLLOWS:-
200 LF PT + 1 = 19 AND A + 3 = 5 THEN GOTO 420 3¢ IF INKEYS = "6 THEN LET PY = PY + 2 .
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I U I I 0 U R ACE — A am hine edor wilh Macro tackibes, C19.95 AdBK
Alian Rain (Galaoan) — Colour + hi-led usmdmgm £13.95 MABXK
Alian Typhoon — A much more difcull version of Alen C13.95 MaBK
Akalatath — An advanced lantasy role playing game E22.95 MadK
Apple Doc — Cross relefence utiity « Varable roplacoment C22.95 AadK
Apple Panc — Chase Wi applas up and oown Sodeis. £16.95 M48K
AppleWorld — Allows you o produceé 3-D aremated graphics. E30.65 MaBK
Asoil Express il — A complete ntellgent 1erminal package C42.95 AdBK
Asleron — Tha ulumate Astercids rephca game C19.95 M4BK
Autobahn — Road race with sound and h-ras graphics C14.95 M4BK
Bansath Apple DOS — dehnitive guide 1o the Apple DOS. £11.95 Book
Both Bafrels — 2 hi-res achon gamas on one tisk L1295 A4BK
— - — Cartels and Cutthvaats — Business simulatian lor 1 1o 6 players. £23.95 A4BK
| Computs A Combal — Simulabon of Word War 1 st bates L3505 AdBK
m SIS Laiincion Cand - e, Pashi snd Ciock on one cord,  £183.08 Cand
| L Cranston Manor — A naw hi-ras aoveniure ke Wizard & the Princoss. ©19.95 M4BK
Cross-Ral — Cross rolidence ADplosaf ioghammeds ulilly C14.05 AJZK
i | Cyber Strike — 3-D hi-res action adveniure in space C19.95 MABK
: D/DATADASE — Ulra-tas! usas fnsndly database usng DOA £39.95 A4BK
DOA FILES CONTROLLER — Son, copy & resivucturs DDA files. €39.95 A4BK
YOUR DDA PROGRAMMERS UTILITIES — Owect Desk Access for
O TIN5 £198.85 AdBK
MACHINE Demaon Derdy | Head-On) — 4 shill loval hites cas race game.  £13.05 MI2K
EXPEDITER il — THE APPLE COMPILER AT A LOW
LOW PRICE £58.05 A48K
Fracas — Graphics adventure or up 1o 8 playes C14.95 MITK
(DA (I TEREACES Galaxy Wars — Colour graphics + Sound effects « Hi-Fles £13.85 MIZK
[MDR (INTERFACES) Galachc ARack — A hi-los Siar Trek lype game £19.95 MaBK
} Gamma Gobbns — Yel another supard he-rés BCbion game £16.95 MadK
_ Gobbier — Eal up the dots bul walch out for the Gobbiers £13.95 M4BK
) Gorgor- AnQingt SUpD pulb game 1oe your Apple £21.85 MadK
Higher Graphics — Hi-res peciuro deawang ubibily £23.05 MABK
CONTROL MACHINES, ROBOTS e S B o 3 e T B e e e et
I ] Hi-Ras Soccer — Englsh fooiall lof 1 of 2 playors in li-red C16.95 MABK
FACTDHY DH HOME Jawiioaked — Hi-res machine-oode achon Qama C16.95 MABK
HFIMI — Fast and powertl Kuyed Random Access Mathod C58.95 MIZK
. — A lrbang kacer (st e Assomibly softwaio development  T28.95 MIZK
Have you ever wanted your MICRO 1o control a machine for vﬂu,Dﬂr LISA“:J‘;- -::.mm language duvelopment l-ymwh; olessionals E;:;Euunm
manage your house? If so, the MDR 'MICROCOMPUTER CONTROL List excelion! Companmon product 1o :
INTERFACE' will give you isolated channels of OUTPUT (8A @ 250 I WO e Symtanny=— Bnabies yois 0.8 DO EE M
volts) and switch sensing INPUTS Microsoll 16K RAM Expansion Card £114.08 Card
Available now for connection to PET USER, PORT, R5232 and MisBion. ASierad — Mires sdvenaae n 31 colows. Sevs e Wordll £10 85 MIZK
IEEE488, allowing expansion up to mare than 900 channeis. Muman ade — Upgrade 3.2 dsks 16 bool under 3200 1.3 tg:“:;::
Supplied complete with connecting cables, full data and guarantee Mystery House — Hires Soventurs uing ovec 100 pichures €12.95 MABK
from £12.54 per channel. Complete preprogrammed systems or Worad — R:H hi-res simutation of an |C B .&m £19.95 m.h
indivi il Olgdors ange — Mi-res adventute with 100 rooms C11.95 A&
individual components available. Write or phone for details Olympic Decathlon — Long ump, high ump, hurdles plus much more. £17.95 MABK
Onling — A ngw concepl in dial-up software lor the L] £59.95 A48K
M D H ilNTEHFACES] LTD. Oparabon alypsa — Four compator semulabons of Workd War 11l ©35 85 Ad48K
Orbutron — Fight off fofus And avisd malecd sNHowers C14.95 MaBK
Littlﬂ Bﬁdﬂ. Hous'r Dﬂnﬂ Hi"r Pudagﬂﬂrm@.: - mwr oW PICTUTBS |:1 2 I-'lm-iu colours £21.05 AdBK
Paogasus | — The iatest in pub Qemes now dvadabie ior the Appls. C16.95 MaBK
Nr. HI?Wﬂfd! Heath, Sussex RH17 7JD. Piraie Adventure — Scoll ADam's SOveniure on cassene, CB.95 MI2K
Telephone: 0825-790294. Pool 1.5 — Mi-1es colour grsphics pool luble simulation. 4 games.  £19.95 M48K
Puksaﬂ—zwhmugammwmu £14.95 M4AK
Pytamed ol Doom — Scol Adam's adveniluie oh Cassalls C8.95 MIIK
Sabotage — Shool down helicoplers and Bombers in hi-res. £13.95 MaBK
z Shooting Gn:v - Aﬂ::nouhnq gallary Smulabon 'ﬁr:-fﬂl E::.:: hh::i
Sneakors — Waves o Hilo croaluras ANACK you i Nefas !
Bpl dge Sﬂptwar"e Snoggle (Puckman) — Hi-res maze of ghosis Graat lun 1395 MAsK
m 1 - t S P SMEMﬂ;a—Mmrmthm;u only. E!i::tﬂ:
'th Space ~ Hirros super-last arcade style game 1
ua 1 g O are Space Wainor — Hi-tos pub game £13.95 MABK
Fau TRE Star Aunqm = A gl paced gama of Guenilla wartate i Space 1595 M4AK
Shrga — Seoll Adam's Adveniudo of casselle CB95 MIZK
2222 Xy 88588 5200, - A 3D development sysiem n colour £23.95 MaK
* 8 55355 SuporKAAM — a3 KRAM but with multi-key and mut-ndes £99.95 M32K
ﬂ g8, 3 B B O B e Pt RLOWER
achrazs XX *x Psgssa® P00 CASE ON SCREEN £72.95 MABK
Tasrturan (Wizard) — Anobhar hi-res advanture st 160 rooms. £14.95 AdBK
ANT TA.SE“-- An ophmising Applesol compeius from Microsoh £129.95 A4BK
Th Prigongs -= A game based on the famous TV senes £21.95 AdlK
zz”’::‘" e EME- 1! Tho Shaleied ARanco — Swords & Sorcery on a e world 35,95 A4dK
rﬁw ﬂ Tha Warp Faclol — 1 or 2 playel hi-us Star Tren/Space War game.  £23.95 A4BK
Ezzz.z nt: The Wirard and the Princess — Hires aoveniure in 21 Colou's C18.85 Mapk
- \T‘"qu - 'l'ut;::nmﬁ Tast u:n-m;u:qm style uﬂmum E;g:g Amﬂlc
"t have A ofpedo Firg — -fid SamulAbon of subimdning waitars. !
ricﬂnprh;':::? ?ﬁﬁéﬁﬁfﬁ rh:rru.ci':i:'m?u.m o Toxophily — Text only arvertute with spit screen VERY HARD. £0.95 A48K
the most user frandiy | have ever mer. - (P.A. Notts) Tanaiy Suse — A wwwd rosisndog gueeiniiies, €606 Mt
mmﬁmfmrhapwbadﬁmr time and play & Vm—mmmﬁx;ﬁm by Key words. !HD..HI-IIH
creditable version of Invaders . . . Please supply Visileqm = Uise your Appie as an on-ing ierminal D085 MABK
MUL TIGRAPHICS. * (M.Z. Cumbria) Visirond — Perioims maihs operalions. on bma senes data C149.95 A4BK
“Enjoying ‘GAMES” very h — ‘Letter Sguare” § it Wizardry — 3-D adventure The bos! wa have seen yel C28.95 MaBK
m@m “(F.W. mmT;rr} g . i Z-Tarm — A I'uh~1u:m.nru r:nrm.l pachage lor the CP/M Apple. 065 95 Masx
“Many thanks for the Statistics programme. | am well pleased A Ragustes Applasal i FOM M Whll run on any Apple Il
with it. " (A.M. Herts)
. Plaasa spatty which DOS raguine whan ordering N dan’l soe whal
ZXB0 software now half price — send s.a.e. for details. logking fof ploase Give us & call WE ALSO OFFER A BESPOKE ARE
SAMPLE PRICES for ZXB1 software: SERVICE WHICH IS SECOND-TO-NONE
1K GRAPHICS (Kaleidoscope, Large Print, Medium Print, Draw a PRICES INCLUDE VAT AT 15% Add 50p P+ P for arders under £30 totaly
Picture). Manual only (contains accurate listings, notes,
INfOrmMation and IEBS)..............cc.coreruirerrersssssasnesnsssssess £3.00 Plosss wite or talaphons for your 1166 copy of cur up-lo-dule Scllwere et
Package of cassette and manual................cciemmveenninrannians £4.50 Deater
% inquinias imated. PEASOMNAL CALLERS BY APPOINTMENT ONLY PLEASE
1K GAMES (Duck Shoot, Moonlander, Hangman, Crossword, :
Letter Square). Cassette and instructions...............corsnenns £3.00 PIDER SOFTWAHE
16K GALAXY INVADERS in machine code. Cassette and
I ONE: - s it fues o e ba e ke S £2.50
{ 16K RAM pack md&d!
16K MULTIGRAPHICS — create drawings, advertising displays, 98 AVONDALE HOQD,
etc. on screen. Displays can be saved on tape, printed on your ZX
printer, Cassette and instructions........... e A S AR R £3.50 SOUTH CHOYDON,
1K STATISTICS — cassette and instructions...................E3.00
(16K RAM pack needed) SURREY
* Mail order only * Send s.a.e for details
36 FERNWOOD, MARPLE BRIDGE -
STOCKPORT, CHESHIRE SK6 5BE
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COMPETITION CORNER

Christmas competition

BY ANTHONY ROBERTS
Round 1

1. When was the transistor invented?

2. The Millionaire was one of the first
calculators 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 calculator machine — it

could add, subtract, multiply and divide —

was invented in 1642, By whom?

One of the first electronic digital

computers weighed in at 30 tons with

18,000 vacuum tubes and was called Eniac.

What did the name stand for?

Round 2

What are the names of the seven Dwarfs?

Round 3

What follows in these sequences?
31221 3245..
.B854917610..

. F4E 89 ...

1982 1988 1993 1999 2010 ...
. 314 3055 ...

Round 4

Flowchart Puzzle
You ARE asked to help sort out a mucro
evaluation kit which comprises four machines

— Ant, Bat, Cat, Dog — each of which bas a

(=0

e

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 set them up in a straight row
with each 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.

Round 5

Quotations

1. “Out of sight, out of mind” when
translated into Russian by computer and
back again became — what?

2. 1 don’t believe in maths” — who said it?

“Chips with everything” — who wrote it?

4. C P Scott said: “Television? No good will
come of this device™ Why?

Round 6

Cax you find the well-known phrases? Start at
any letter and spell out the phrase by moving
letter by letter into adjacent cells.

L]

Round 7

WHAT PROCESS does this Basic program
describe?

05 INPUT AB

10 LET A=X

20 LET B=Y

30 LET Z=0

40 IF B<A THEN GOTO 80
50 LET A=A—B

60 LET Z=2+1

70 GOTO 40

B0 DISPLAY Z.A

90 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

Competition reports

THANK you for sending in so many entrics to the
October ZX-81 Crossword comperition. The winner
is George Lang, Lonepine School Road, Romscy,
Hampshire, who completed the sentence, *“I will not
use a £X-81 1o run a power station but be less
'‘ampered learning what's Wartt 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

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 too easy. In
November we really got our own back with Crater
Robots. Out of all the entries not one of you found
the right solution — it was hard, though.

We have a solution, on the Sharp MZ-B0OK, which
fits into about 2K of memory and ook 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 rake longer than was allowed for the comperi-
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 lor of people make is to 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 sce the program, write to us
and we will post you a copy.

Congratulations to Jean Hartopp for trying
hardest.

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 you 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 — what 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! i)

W e L D e

A E15 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 whole figure answers and score.

Plus Tables.
16K Learning Fun. Add in words, work out areas and
Tl‘IB zxsﬂf 81 BESK cn"snlE perimeters, translate between French and English or enter
including switches for cassette and powe words in $r|1_|~.r two languages. Plus vocabulary and two
Complete and Assembled versions or nangman.
« Fita 18 RAM on 80 and 81
e . Fitted with button cover | 16K Geography. Find towns in the U.K. or Europe with a
. Switched for SAVE/RUN/LOAD . Daap snough for mains plug series of five maps drawn on the screen. Plus Town and
+ Both cassette and compute Inputs _ ;"::‘:ﬂ:;;‘;;l‘mﬂpﬂﬂm Country naming program and English Towns Hangman.
» Switch for your 9V suppiy = Recessed for mumat/pencl] ;
. 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 pap UK + VAT Print it if you have a printer, record it to display again, even

Send your Name, Address, 80 or 81, together with cheque or PO add to it. Plus two fascinating pattern generators.
only for £29.99 to
TTL BOX 2, WARMINSTER, WILTSHIRE BA12 7TQX. New titfes 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
pack 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 B0 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 + £225p&p

® FD Keyboard Kit £18 95

® FD Keyboard Built £24.95

® FD 16K RAM Board £39 .95

® Above items + 80p p&p

o FD Hevhnardantherboard add £1595
to Keyboard price

® FD Case £1175+ £1.25 p&p

To Fuller Micro Svstems Please send me
Sandfield Park East
Liverpool L12 9 HP

| enclose a cheque _!po far

Name

tick ZX80 ] & [ Address
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ZX81 owners

have you seen

The Cambridge (Collection

A book of

30 PROGRAMS

For Only £4.95
NO MEMORY EXPANSION NEEDED

Each program has been designed to fit into 1K of RAM

TEACH YOURSELF PROGRAMMING

Comprehensive explanations of each listing will teach
you many technigues of ZX81 programming.

HOURS OF AMUSEMENT
With titles such as FORTRESS, BALLOON, and ODD MAN
OUT, you could easily become a ZX81 addict. Plus,
entirely new implementations of well-known favourites;
LUNAR LANDING, MASTER CODE, ORBITAL INVADERS,
and many others.

CASSETTE AVAILABLE TOO!

If you order the book you can also buy the
programs on a quality cassette for only
£4.95 extra.

Please send me:

copies of the book at
£4.95 each

copies of the book and
cassette at £9.90 pair

Please send your orders
with cheques/PQO's 1o
Richard Francis, DeptYC A/ S
22 Foxhollow, Barhill,
Cambridge, CB3 BEP.

e R S R R IR

SILICON CENTRE

ai’siinﬁ'!"* i

EDINBURGH f::

SILICON CENTRE

MAIL ORDER
4 H Price list, order form on requast

L e o ek e Do £635.00
Acorn Atom 8+ ZK (Kit)......ccoveviremmvissnssnssnnsnnses.£ 180,00
Acorn Atom B+ 2K (ready built) .......c.ociieieiciinnins £174.00
Video Ganie [TBK).....crrserrarmrsssnsrnsnnsrassnas resses EOL S 00
Video Genie |l .. veeess Eo385.00
VIC 20.. ...E189.50

Epsom and Setkosha Pnntar

Mattel Intelivision, electronic games, chess, software,
books, accessories, etc.

SILICON CENTRE
21 Comely Bank Road
041 332 5277

ELECTRONICS FOR THE 80’5

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........c.ccevivaniiinns £5.95

O GETTING ACQUAINTED WITH YOUR ACORN
ATOM, by Trevor Sharples and Tim Hartnell. 184
pages, 80 programs, including draughts.......... £7.95

[ GETTING ACQUAINTED WITH YOUR ZX81, by Tim
Hartnell. Eighty plus programs in this 120-page book,
including draugine.......ovissianasiinnssansasanassans £4.95

] MASTERING MACHINE CODE ON YOUR ZX81 OR
ZX80, by Tony Baker. 180 pages, teaches machine
code from first principles.............cooviveeriss . £5.96

O THE GATEWAY GUIDE TO THE ZXB1 AND ZX80,
by Mark Charlton. Over 80 programs and routines,
ZX BASIC explained indetail...........c.ccovuiniann £5.95

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

[ 30 AMAZING GAMES FOR THE 1K ZX81, by Alistair
CIOUEMIY v vivisssunssrmnnsnsnmasawsisrasmsinaivansrsns £3.95

] 50 RIP-ROARING GAMES FOR THE ZXB0 and ZX81,
edited by Jeff Weinrich..........cocvimiiiinmsniainnss £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.

........................................................................
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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, Chiel Executive, BEAMA

Are designers responding?

Trevor Gilpin, Electronics Applications Division, Departrment of
Industry. Overview and comments on UK industry s responsa o
microelectronics lechnology

Identifying an application

Ron Wainwnght, Patscentre International. Observations from an
orgamisation with expenence of identifying, advising onand
developing apghcations of microglecironics

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 Electromics)
Normalair-Garrett Lid, Digital micro-ohm meter improves ligld
measuremenits

Case Study 3

Derek Pay, Sales Direcior. Tempatron Ltd. Programmabie
controller ensures a market share

Panel Session The day s speakers will answer and discuss
delegates questions

There will be ample opportunity for delegates toinspect recently
developed equipment which will be displayed

REGISTRATION

Please complete in CAPITALS and return 1o

Conferance Administrator, Room 1313, IPC Conlerences Lid
Surrey House, Throwley Way, Sutton, Surrey SM1400

Tel: 01-643 8040 Ext 4890/4B92

Please reserve place(s) for the Electrical Rewew Saeminars
o ba held at the Metropole Hotel = NEC. Birmungham on Tuesday
and Wednesday. March 2 and 3. 198

Thetee s £150 plus 15% VAT (£22 50) per delegaie for both days
and £90 plus 15% VAT (£13 50) per delegale for one day. Aninvoice
will be sent. Thisincludes attendance al the conlerence
documentation, morning coliee. lunch and allernoon lea
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Wednesday, March 3
Microelectronics for
manufacturing industry

A large 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 can afford to ignore the
worldwide trend towards programmable devices in the factory
Chairman's introduction

Ken Edwards, Chief Executive, BEAM A

Is industry grasping the opportunities?
Trevor Gilpin, Electronics Applications Dwvision | ;
Indusiry. Review ol industral response to microslacts
technology and available Government suppor

Applications in the factory

David Foster, Project Otficer, Microelectronics Apahca

UMIST. Where micros are linding use. plus a look at 1

users should consider and possible problems

The role of the process controller

Chris Griffiths, MTE Limited. Whatl PC's can now g

they are inding apphcations both sophisticated and

Towards programmable automated manufacturing

Protessor Keith Rathmill, Robotics and Automanon Gr
Cranefigld Institute of Technology. Technology n

more is on the way — 1o halp industry boos! pr
Microcomputer-aided design

Dr Peter Wilson, Principal Research Oticer Lu

Centre. Low cost entry has widened the appea

Panel Session

Theday's speakers willanswer and discuss delegates queslions

There will ba ample oppartunity for delegates (o nspect recently
developed equipment which will De dispiayed

I——-—u——q—ui—-u—q—rv—-——Ho—u—-u—-—-u-u-—-—r-o--_—-u—o--q.—r—i—r——u—r-—-—q-—u*n-—-u——pq-—-oh—'——-—'t——-—p ————-I

Mr/Mrs/Miss |

Positan

Mr/Mra/ Miss |

Position I

I‘I"'r_':lhr'.-‘!"- 1 Cantirmalan ol DOORIRGS O

M/ Mrs/ Miss |

Posinor I

LTy I

Address I
o |



Adda Computers Ltd., a major supplier of computer systems
to industry and business, have opened the Vic Centre in
Wesl| London. Here you can see, discuss and buy everything to do with

eq ‘ the new VIC 20 personal compuler—in person or by mail. Hardware,

soltware, lechnical advice and information is available from an experienced
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 Centre is easy to reach—Just off the A40, close te North Acton tube
slation

~ é,ev“‘m just a computer but a whole

- expandable system o '
AT ONLY £189-95 inc.VAT. Special cassette deck
£44.95 inc.VAT.

The VIC 20 is a fully-fledged, easy-lo-use compuler, IU's the core of
a greatl expandable system, with full-size keyboard operation. : i S —————
Firsl-time users can work it immediately with plug-in program i \
cartridges, using your own colour TV 1o gel up to 24 colours on u!\
screen, and three different sound tones. Or write your own programs
in BASIC. The VIC 20 lets you build a system as needs and budge!
dictate. You can expand its memory to 32k Byte with Plug-in
modules, and transfer data to external storage units. So the VIC 20
is more than jusl a personal compuler—and ils system will expand
to put it even further ahead. —
VIC 20 Dot Malrix Printer

Tractor-leed, 80 character-per-line, 30 characters-per-second printer

£229.95incl VAT

VIC-RS232 INTERFACE

Fully implemantad (true levels)
RS2320-V24

BI-DIRECTIONAL INTERFACE

Allows Vic to work as Maintrame Termina
Drive a Qume Daisywheel or a Paper Tape

VIC-LIGHT PEN

This high quality light pen works in bolh
normal and Hi-Res modes on the Vic
allpwing simple interaction wilth the Vic
wilhout keyboard entry

Easy 1o program and easy 10 use

(PR T

Punch &lc. &l e.g. Manu salection. Non-keayboard entry
FEATURE This uml conlains maslar Dower Teach ng Games,

sSupply which supports Vic's own supply FEATURE touch sansitiva “Enter” contacls
when cCarming ‘A;,-mnh, Et;;ar'.s-c;nﬁ £56.35 inc| VAT 1o #hrminate accidental l_"l'l1r"- JII'

Cassette Dowves, Light Pens, Prinlers elc £28.75 incl VAT
VIC-MEMORY 3K

Small size—low"cost memory expansion
Plugs inlg Vic and reproduces mamory:port
Can be used with other axpansions gives a
of Bk user static ramon Vic

VIC.-Games Porl Adaplor Cable
games port plug .
A two nio one adaptor lor use with both
jIovEliCKS Gnd ||g_!'|'. NS A mus! lor those

who reguire full control of games wilh

Qraphics
G FEATURE low-cost High quality. Robust.,
L VIC JOYSTICK ; i

E40.25 incl VAT Sangle

A "
1 i
VIC-TOOL KIT £28.75 incl VAT [~ Hand.Helg joystick units lor games use | ‘.
For those who know 1001 kit on Pel we now %/I)ﬁl available in Pair or Single conliguration L‘f =t —-r\‘
T Y —_—
/

E14.95 incl VAT

I a¢
aH RE

have same facilitics for Vic NB (2 Singles will not work as a pair

Remnumber, Aulo, Append elo unless modilied) £14.85 incl VAT
This may be used with the stack VIC Rom Le Stick £30.75 incl VAT,

Switch Board The uihimate joystick. One handad mulli-gdirectional super

VIC ROM SWITCH BOARD £40.25 incl VAT sansitive stick with built in lire bulton

An ingxpensive unit which plugs direct on 1o Mamory

Expansion Port of the VIC ang allows Lhe insertion of up

to 4 ROMS lor games packs or loolkil aids, elc
EEATURE. Simple soltware swilch axchanges each pair of vlc EUEtWHrE‘ Each of these tapes £14.95 incl VAT
ROMS inta VIC's ROM space allowing ‘clashing” ROMS to ba Codebreaker/Codemaker
L5 ed You play the VIC or the VIC plays you in this computerised
FEATURE. Plug-in 2éro lorce sockels are available as optional version of Masterming
exltas 10 helg eliminale pin damage 1o valuable ROMS VIC Seawoli, VIC Trap and Bounce-out

3 fun games, a submarnne shoot oul. a beal the VIC and an
TEAMS AND CONDITIONS: All goods sold subject to Adda olg tavourite pub game. Good games with different skill levels
termns and condilions of sale. Full detaits availabie Monster Maze and Maths Hurdler
ol 1 uast bul include: 7 day money back guaraniee. Adda A fun game with good colour and sound and a mental arithmetic
12 month hardware warranty. Please allow 21days for dalivery.  |earning game. Highly raled by everyone we have shown il 10
Allow 7 days lor :.H.*a‘:m:'l:":'.nv.':-.ms to be cleared. Quoted ke thisn vod. Sk ’
gnces arg mclusive o1 VA

- - - . . S T - S S S S S S S ———— — —

Goods Required Price MAIL ORDER to: Adda Computers Limiled, FREEPOST, London
¥Ci2 W13 0BR or telephone your grder (24 hours a day) 10
01-992 9904 quoting your BARCLAYCARD OR ACCESS

numbser

& A Chégise
Add £2.00 p. & | Pl
orders under £5 T T — %
= Flease change my Bardly
Namea ACCEuant My ,J T GTEDET 15
Address
¥ Pipass add my name 1o your
maing ligt
' Delata as appicatie

SHOP ADDRESS: Adda Comouters Limifed
154, Victona Road, Acton. London. W3 Tel 01-992 9904 Dt

CPEN: 10 am n (Tuesday—Friday). 10 am—5 pm (Saturday)
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" April 23-25, 1982
Earls Court,
/.London

v~ Bringing
. COMpULers
t olife

, .?"‘iz’f

Personal computers
Home computing
Small business systems

In all walks of life, personal compt f: 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 to aftract the growing market of
potential and existing users of perscnal computers,
= from home computer enthusiasts to businessmen.

Bring your computers and services to life—all
walks of life — at The Cnmputer Fair!

Complete and return the coupon — we'll send you
details.

—— S S — — — — — — — S— S— — (—
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Exhibition Manager, |

THE COMPUTER FAIR,
IPC Exhibitions Ltd., |

1, Throwley Way,

Sutton, Surrey, SM14QQ !
/ Position in Company I
Company '
, Address ]
Tel. No. |
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A

Mitchell Waite and Michael Pardee

BASIC Primer
£8.35 672-21586-1

Mitchell Waite

Computer Graphics Primer
£10.45 672-21650-7

Stephen Murtha and Mitchell Waite

CP/M™ Primer
£1045 672-21791-0

Leon Scanlon

6502 Software Design
£9.05 672-21656-6

Andrew C. Staugaard, Jr.

6801, 68701 and 6803 Microcomputer
Programming and Interfacing
£10.45 672-21726-0

Andrew C. Staugaard, Jr.

6809 Microcomputer Programming and

Interfacing with Experiments
£10.45 672-21798-8

Sams Books Stockists

= 1
| B=8@
“_  LRMl

51 MICROPROCESSOR
\ Progromiming
& imteriacng Botm 7

. ] iw-“ i

and popular
Samsbooks

Jonathan Titus, Christopher Titus and David Larsen

TRS-80 Interfacing: Book 1
£7.65 672-21633-7

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 subject 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

Prentice/Hal @ International

66 Wood Lane End., Hemel Hempstead,
Hertfordshire HP2 4RG, England.

Exclusive distributors of Howard W. Sams books in
the UK and Europe.

8usmess B Electronic Machines Datron Micro Centre Micro-C Micro-C Silicon Centre
7 Ca Sireet Latham House £57.59 Albion Strest 31-35 Blagdon Road Pictaural Electronics Led
2 Abbeydals Road Leeds New Malden 21 Comely Bank Road
Shaffiald 7 Surrey Edinburgh 4
Byteshop Computeriand Ltd Micro-C
PO Be. Micro-C 127 Charles Sirest Micro-C Software Housa
51 Me 217 Martinsdu VWay Leicester 2 Wheeler Gate Horseshoe Yard
Huntinge Union Street Nattingham Brooke Street
Cambadges Birmungham Micro-C Londan Wi
- Units 91-83 Arndale Contro Micro-C
Cambridge Computer Store Micro-C Luton 10-11 Bargote Tomorrow's World
| Emmanuel Stres Mnis 7. Chinmoos HIN Bediordshire Southamplon Grafton Arcade
Cambridge Industrial Egtate Hamgshire Grafton Straat
Fishponds Micro-C Dublin 2
Bristol 19 Brown Strest Mewbear Computing Store
Manchesiar A0 Bartholomew Stresn

Mowbury Barfkahife
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. B.B.C. ROM Sets
Single Floppy
Disk Units {100K)

Write for details to:
the Acorn Specialist in Yorkshire

MNew Hardware
* ACORN Aroms ; : woxcFroem €1
* ACORN GP-B0 Printer « Cable f
* ATOM Word Pack ROM
* Extra Memaory per 1K liscommended). . .

Meaw Software from ACORNSOFT
* GAME 1 Astercids « Subhunt + Breakout
* GAME 2 Dogfight + Mastedmund « Fombie
* GAME 2 Rat Trap + Lunar Landor « Black Box .
* GAME4 S1ar Trek « Four Row + Space Artack
* GAME 5 Invaders + Wumpus + Revers| s
* GAME 6 Dodgems + Siman + Amoebd............
" GAME 7 Green Things + Ballistics + Snaka,
" GAME 8 Srargate + Go + Moko + Robots,,
* SOFT VDU New character set design
*MATHS PACK 1. MATHS PACK 2......
"UTILITY PACK 1, Disassemble 4+ Fast COS + Rphumhﬂr
"ATOM DATABASE. Versatile & efficient. e Xl [T
* PEEKO-Processor Simulates micto........ b EERE R L R
*ATOM FORTH. Full Implementation £
*ATOM FORTH. User's Guide

Eae

SENLLLLTDLTDREY IS8

™
fad

R e e e

P T P P e P

i gl
L e e L R

Books

" ATOM Business by J. Phapps. . PR C PRy o £6.95
""h“iT[I-M Magic Book AP E e R ) £5.50
* Getting Acguainted with your ACORN ATOM. £7.95

Al prices inclede UK. PEP + VAT whare appiicable

ELTEC SERVICES LIMITED |' K9
231 Manningham Lane, Bradford BD8 7HH
Tel: 0274 491372 e

ADD A PROFESSIONAL
KEYBOARD TO YOUR
ZX 81

B No de-soldering necessary
— just plugin.

B Full travel keyboard as
used by international
computer and terminal
manufacturers.

£2895

BEEp e D

FRT oD QpEDPE including VAT

poitl packing
&

‘AR EEEERERE
TEETEEE RN LE

“All-you-need”
easy to assemble
kit comprises:
One piace 47 key keyboard module fitted but not seldered 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 protective clip-on caps for fitting
after legends have been positioned, Comprehensive assembly instruct-
ions supplied with each kit. Allow 28 days for delivery.
r---*—--*-— -----------1
Please send ...... keyboard kit(s) @ £28.95 each, cheque or
postal order made payable to:- ¥C Nov. I

I:KCDMPUTEH KEYBOARDS (dept. ) |

Glendale Park. Fernbank Road, Ascot, Berkshire,

I— Phone-a-Leafler 03447 4731
- = Please ensure your name and address are clearly stated J
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Sigma
Technical

Press
The UK Software I"n:bllahr-r_

New Books:

BYTEING DEEPER
INTO YOUR ZX81

by Mark Harrison

The ZX81 Microcomputer is now, debatedly, the fastest selling
pq_-r-;unal computer in the UK, Unfortunately, the user's
manual cannot answer all the questions and prablems that
arise when using the ZX81. Also, the user’s manual gives the
distinct impression of being written by an engineer. for
engineers , . . not for the average user of the 7X81. The only
way you can see the manual is by buying the machine!
BYTEING DEEPER INTO YOUR ZX81 supplements the #X81
manual and pm-.-irim an excellent introduction 1o computer
programming. It starts from first principles, and, by reference
1o over 30 carefully graded examples, progresses to some of
the most advanced technigues useable on this computer. It
presents detailed projects and programs for the user to solve;
each of these is suitable for domestic use je.g. games, personal
data banks, and homework aids).

090510413 7 December 1987

PRACTICAL PROGRAMS
FOR THE B.B.C.
COMPUTER AND THE
ACORN ATOM

by David Johnson-Davies

150 pages £4.95

Approved by Acorn for use with the ATOM., this book
contains 20 practical programs for a wide range of differemt
applications, ranging from mathematics and graphics, o
language manipulation, and games. The programs are
explained in greal detail so they can be tailored 10 individual
requirements, and many of them could be translated to run on
other microcompulters.

The book is intended for awners of the Acorn ATOM and BB(C
Pl‘f_'l-ll'_}l'l 'ﬁ«'hl’_l 1_,|l1[_,‘.-i_‘r3rdr'll,| i"I[JU. IO eiier .-"'I.! rumn pr”“r.l”'l'h. IJU'
do not necessarily consider themselves fully acquainted with
BASIC or machine code. Many of the programs will run on
minimum ATOMs, although some of the programs require a
machine with the full 12k of memaory,

0905 10414 5 December 1981 125 pages £5.95

Please write for full details of the SIGMA (orthcoming
publishing programme to: John Wilson, Product Manager,
John Wiley & Sons Lid., Baffins Lane, Chichester, Sussex or to:
[r. Graham Beech, Sigma Technical Press, 5, Allon Road,
Wilmslow, Cheshire,

—.. Distributed by
(‘\* John Wiley & Sons Limited

f it Lane - Chichester - Sussex PO9 UL




Sk Ak Ak
» A& FSOFTWARE
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EARLY WARNING

5K TEXT & 6K GRAPHICS
Destroy the attacking wave of
ICBMs using a radar tracking
systermn and intercept missiles, At
gach attack wave beécomeas pro-
grassively harder.
48 levels sound
evel counters

score and

Price: Early Warning: £4.95. Polecat: £4.95 OR
Both Programs on one cassette £8.50.
Dealer Enguiries Welcome.

PRESENT TWO NEW REAL TIME GAMES

FOR ATOM USERS

POLECAT

6K TEXT & 6K GRAPHICS

Avaoiding the hungry Polecat,
make wyour way through the
maze to the surface, and steal
the food growing thera, The
maze changes when all the avail-
able food has been returnad
home, Millions of random mazes
and aulo score.

ORDER FORM

(061) 248 7195,

Return Mame & Address

Have you bought a ZX81

Now here’s a cassette
recorder to match it!

The ECRB1 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 ECRB81 comes complete with its own individual
certification tape, tested and serial numbered to prove your

machine reliability

# - onal enhancement circuit board with phase - locked - loop

Send cheque/ PO payable to: "ANDERSON" to A & F SOFTWARE,
10 WILPSHIRE AVE.. LONGSIGHT, MANCHESTER M125TL.

Code M Program Title
G000
GO
il o)

Ciy

Polecat

Esrty VWarning

Pidecat Earky
Warming

Ch/PD Mo

Program Lt

rrol and signal shaping for peak performance,

K 1) Wik oot

| L

E189.95includingvat

TWICKENHAM e e
COMPUTER ol
CENTRE LTD CELTTTLITITIL
01-892 7896 oo
041-891 1612 Seomces

72 Heath Road Twickenham Middlesex

[—-—n—---—u——--—--———_———-—n-——i—————l

Ts MONOLITH ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET

me wikih

" L ¢ 2MAY father

I §lio g -

¢ & packng DEf recoicer

Please pring

Mame: Mr/Mrs/Nias

Ll
__I LI

i l"s,i

—— — — — — ——— — — —

] _Poa d Teen
Oty | Monolith ECR 81 Enhanced Certified Recordar(s) | £47.50
{Eachl

[Please indhicate Name B Type)

| 250
Prices include VAT £

G I R 0 o ll_LllL

EEENANNEEESE RN

O |

e e s Reciined

Including VAT.
complete

® A tong life head iz fitted, matenad
to TDK CrO2 high bias, super
avilynicassette lapeés.

® 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 ECRB81 is also suitable for Sinclair ZX80 and many othar

personal computers using audio recorders,

@ Pleose allow up to 28 days delivery. ® The ECRE1 is
backed by our 14 day money-back option. @ The ECRB1 is
not suitable for audio reproduction.

MDNDLITH

electronic products
Telephone: Crewkerne 0460 74321
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Britain’s Leading Personal Computer Magazine

everyday work.

Name

Address

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 computeér equipment. Down-to-earth reviews of personal
computers and peripherals such as printers, terminals, VDU's and disc drives.
More aboul 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

o s o . o o e S o W

More about games. Designing your own games. How to achieve better
graphics, Games and program listings (o run on your own compulter.

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 510 (UK)/516 (Overseas) payable to IPC Business Press Ltd.

Acorn Atom

47

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 chimb, 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 3D
representation of tha runway coming up to mest 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

fasay ALL PRICES iNCLUSIVE
= i TELEPHONE 051 227 2642 B

R R B e

DLD HALL STREET LIVERFDOL L3 9EP

98 100 THE ALBAN

Acorn Atom

[l 2 fxi x 21 4 [
2] ¢ 2] 2 2] 2 5] 2|
HE R AR

ARECDEFLOR

THE PROGRAM YOU'VE BEEN WAITING FOR!
Fantastic machine code chess gama for the 12K Atom, Features
include: split screen ihigh res. + alphanumerics); many levels of
play; castling & en passant; computer plays black or white.
Supplied on cassette with instructions. CED £, 000

BRICE ONLY £5.00

DON'T FORGET — OUR PRICES INCLUDE VAT & POSTAGE

s

=

LIWERPODL L] SEP

B8 100 THE ALBANY OLD HALL STREET
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=z QUICKSILVA PRESENTS A RANGE OF QUALITY @@@@@6
) YA PRESEN @@ﬁfﬁ!ﬁ?@‘

@aE / i
@ EX890/ X912 ®
HARDWARE ======== All hordworae is sent with complate imtructions ond
progromming exomoles . Plecse ollow 28 daoys for delivery ,

QS MOTHER 8D, ~---nnnmmemes ZX-80 / 81 =emnnnn - £10.00

Extends existing port to allow any Ram Pack + two othar boorck 1o ba Fitted ,
On boord 5V, Regulater ;: Two 23 woy double sided edge connectors for odd-ors,
Q5 3K RAM BD. ---scecmaeee ZX 80 / Bl --- £18 :
Relioble (pre-shrunk? ] Stotic Rom Boord which combines with the Computens
internal 1K to give o totel of 4K , Plugs direct into Computer or Mother Boord
Q5 SOUND BD, -=ccmsemmmmmes ZX 80/ B] ==ecememccmncncanaan £25: 00
A progrommable 1ound generator board using the venatile AY-3-8910,
3 Pitches / 3 Volumes / Moise source / two B bit Input ; Output Ports / Envelope
shapar , oll controlled from "BASIC' , Plugs into ony external omplifier ,

TER mmmmmmmnaad X B] ONLY feccnccana e £25: 00
*Simple Hardware mod (1 cut 5 1 resistor ; 1 wire ) required to ZX-80 ,*
Glves two programmable chorocter sets of &4 charoctens soch . Uses grophics
kay to shift berween the two sets ., Uses NO Rom spoce . Crecte your own
chorocters = Upgcer ond lower case olphobet ; scientific chorocten ; fine line
graphles chorocten ; gomes charocters (real spoce Invodens) . Works with
axhitlng progroms ond with the Printer . Price Includes Demo Cossetts .

NN sensscsnnan=? =G0 / 81 £3:00

Comists of two 23 way double sided edge connecton back to back . One needed
for any or ol| @5 Exporsions ., (Except Rom Boards )

SOFTWARE sesssess== Al| yoftwore i recorded twice on high quality comertes
| ‘ond is 1ent complate with full operating Instructions .

mme= K RAM minlmum ==eem== 4K or BK ROM c=ne- £5:30
Faat, Flicker free , Machine code , Meving grephics venlon of Arcodes Geoma,
Most complex moving graphics gome yet for ZX=-Computens . Up to B4 Fast
moving charocters on screen of once . Fint and only Full screen dhiplay .
@5 LIFE , ==========4K RAM Minlmum ========Zx-81 ONLY =====£4:50

ot progrom with Mochine Code call generction ond screen display roufine ,

Simulates the growth of living calls In 2 20 * 32 Matrix ,Rendom or programmaed
stort positions plus M/C routine make thiy o fost , complex ond vorled progrom .

Send 5, ALE, for FULL deta shaet on all hordware ond softwers . Cheques

mode paycble to "Quickillve’ ond orden sent to the following oddress , ====-==
l QUICKSILV A : 95 , UPPER BROWNHILL RD,: MAYBUSH : SOTON 1 HANTS,
————

———

THE

BUFFER

MICRO SHOP

(NEXT TO STREATHAM STATION)

* X

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX81

PROGRAMS, GAMES, “"ADD-ONS"

*x Kk %

MOST OF THE MAIL ORDER ITEMS ADVERTISED IN
THIS MAGAZINE AVAILABLE OVER THE COUNTER

*x k X

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS.
PROPER KEYBOARDS; CONSOLES; VDUs

* Kk Xk

DUE TO OPEN

1st DECEMBER

BUT, PLEASE RING 01-274 6674 FOR
CONFIRMATION AND FREE CATALOGUE

CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

Microcomputers are coming - ride the

wave! Learn to program. Mmisions of jobs are
threatened but milliong more wi created. Learn BASIC- the
language of the small computer
and the mosi easy-to-learn
computer language in
- widespraad use. Taach
‘yourself with 8 course which
takes you from complate ig-
norance step-by-step 1o real
proficiency with & unigue style
of graded hints. In 60
straightforward lessons you
will learn the five essentials of
programming: problem defim
tion, flowcharting, coding the
program, debugging, clear
documentation.

COMPUTER PROGRAMMING IN BASIC
£10.50

Book) Compuien and whal they do wel, READ, DATA PRINT, powers, brackets
varable namas. LET. sy, codang simpls programs
Aook 3 Hgh nd ke leval . Bowcharhing  functiors

REM and

documeniaton, INPUT I THEN GO TO wmistons o compuies  problema
detemeton

Boak ) Compuleni and sisipisieis. inaps, FOR_ __ NEXT RESTORE cebwggng. srmays
Bubide o Tan

Book 4 Agvanced BASIC, wiroutres, shng venabies ey complen rOgIETITERg
Faprhel  Qlodadry

Understand Digital
Electronics

Written for the student o
enthusiast, this course is packed
with information, diagrams and
queéstions designed 10 lead you
step-by-step through number
systems and Boolean algebra to
mamornies, counters and simphe
arithmetic circuits and finally to
an understanding of the design
and operation of calculators and
COoOmpuiers,

DESIGN OF DIGITAL SYSTEMS £14.00

Book 1 Oceal, heasdecimdl and benary number syS1Bma. CORITEIEN Debasan e

YRV repraienEtGn ol Aegibvr PumBberE CoOMpemanticy dpilems

Book I OR gnd AND functiors: logec gates; NOT, sstluwve O NAND, NOR ang

#nclgive NOR lunciors maultple nput gatss. tuth ebies. Df Moigans Law

cangrarsl formy. g comENone L Engugh mapping thiee B1a18 ard wired loge

Book 3 HaW addery g Fydl pdders. sebiracion sened gnd parailed aoders pIOCREA0TE

ang ALU S mulloicaton gnd denieon syahem

Book 4 Fig Rops. Wit megeien, siyncheonoul Bnd VR ReonOul COWRTRE. 1Rg

Jorngsn §nd sncleieve - DR leadbach cournters, POMES jad RAME

Book § Stuctuie of cakulalon bryboard encodeng deodeng depiay GEtE regater

syiiemd. Contnod weel. program ROM, sddists decodsng

Book § CPU; memary organekitetn. chiinscied iepislantphdn progoe sionsge sddress

maodes. ipuld Ouipul SYRemE, DAOQIBT SleRDlE. BETURE BRI DROgEMTITRIg

A4IE MBS COMPaIE, SeRCubned D400 ATYE, 008 31N Ayl

GUARANTEE No risk 10 you,

i you are not completely satishied. yow money will be refunded upon

retutn of the books = good condition

CAMBRIDGE LEARNING LIMITED, UNIT 83, RIVERMILL SITE,

FREEPOST, 5T IVES HMUNTINGDON CAMBS. PETT 48R ENGLAND

TELEPHONE ST WES (0480 67446

A&l precEs nclude worldwede poslags |&rmad of #ales - please ask for

prEpaYEnT iwoiEg). Fiease allow I8 days for delwvery in UK
-

Pleass sefd me he lollowing Boaks -

Computer Programming 0 BASIC @ £10 50

Dossgn of Digital Systems & £14 00
| enclose a *cheque’ PO payable 1o Combndge Learmng Lid

for § 1" delete whetg apphe abie
Pieaze charge my

*Access/ Amenc an Espresd Barclayeard Dhivers Clab Furowand Visa
Masterchar ge/Tmicard

Espery Date Crmchit Card No

Sugnature

Telaphone nrlers lrom credsl cand hodders sccapied on 4D 6BT446

{Ansalone)

Owersoas cugtomedg el Eirdl shiould send a bank doalt on sTeslmg o

on & Londan hank, of qudle Cigdit cand Auembed

Mame

Arddress

Cambridge Learming Limited, Unit 88, Recermill Gite,
FREEPOST, S ives, Huntingdon, Cemis. PE17 4BR, England
IRegistared in England, No, 1378782)

l—------“--_- -
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1O systems Itd.

Al D BOARD FOR NASCOM

* 8 input channals

* 30 miscrosec conversion

# Over voltage protection & Full flat/interrupt control

* Prototyping area * NASBUS compatible
Price £136 + 15% VAT (post free)

GRAPHICS BOARD FOR NASCOM

» 384{H) = 256(V] high resolution graphics display

# Fully bit mapped * Mixed text and graphics
* Full software control * NASCOM 2 or dMHz

NASCOM 1
= Graphics software supplied
Price £66 + 15% VAT (post free)

EPROM PROGRAMMER

* B bit resolution
* Sample and hold

* Programs 3 rail; 2708/2716
Single rail: 2508/2758
2516/2716
2632/2732

» Software supplied for Read/Program/Verify
* Can be used with other machines with 2 parallel ports
Price £63 + 15% (post free)

DUNCAN
s Fast real time interpreter/ control language for NASCOM 1 or
2 (please specify)

Prica £12 + 15% VAT (post freel

MEMORIES
* 4116-150ns 96p each + 15% VAT (min order B}
* B4K-200ns £10 each + 16% VAT

MONITORS
s BMC 12 green phosphor — 18MHz
Price £175 x 15% VAT (carriage paid]

6 Laleham Avenue, Mill Hill,
London NW7 3HL
Tel: 01-959 0106

IMICRAOALE

ELECTRONICS

* Personal Computers * TV Games
*\/CR's* Printers * Monitors * Software

B ~ATomsandDArs
W ALWAYS IN STOCK

Complete range of Atarigames.
Open Mon - Sat. 9am till late.
Credit cards welcome.

NEWTHIS MONTH

You

Ss £10 OFF

collect

£5voucherongoodsover£100
€5 voucherwhenyouintroducea
new customer
The Seikosta 96 ASCI| character
printeronly £199 inc. VAT.
Paperand cable free.

Send for price list and mail order details.
135 HALE LANE EDGWARE MIDDLESEX HAS8 9QP
TEL: 01-959 7119 TELEX 881 3241

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.

- . e

O O R B S S Em me O m Em e

Please enrol me for an annual subscription and send me my FREE cassette program.
| enclose £16.00 [J] (magazine only) or £43.60 [] (magazine and cassette edition).
(enclose your cheque/P.O. 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.

IR T I R A S S s i

BLOCK CAPITALS PLEASE

........................................

YC 1281
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THE Video ﬁenle EG3000 Series

WITH * 18K user BANM plus exmienced 12 Microsoft BASIC in ROM *Fully TRS-B0 Lavel 1l soft-
wire compatible *Huge range of software already svadable *SeM contained, PSU, UHF
' modulator, and cassene "Smplv plugs Ao
video monitor of UHF TV *Full expanssan io

i \ dizks and printer * Absolulely complate l
) A\ i e l
| T\ |
I / 16K 2299 + VAT I
The most compact 80 column impact
graphic-dot printer available -

ata very 'I:Dmpal:t price
by se sha

Graphucs, Narmal and
Double Width Characters
can be printed on the
same ling. Pine Feed
Tractor is equipped as
standard

Line- Fwd .
1 S inch)

Print on Plain Paper with

Two coOples

Continuous Self-Inking Ribbon for easy i"l..sndllr'lig

Centronics lype Parallel Interface standard
Wide Range of Optional Interface Boards
Salf-Test Programme standard + VAT

SUPERBRAIN Aclllab

SuperBrain's CP/M operating system
boasts an overwhelming amount of

available software in BASIC, FOR. Floppy Tape
TRAN, COBOL, and APL. Whataver

your application. General Ledger, Th& tﬂl_J‘E that_ bﬂ'hEUES
Accounts Recevabls, Payroll, Inven- like a disk.

tory or Word Processing, SuperBrain Connects directly to TRS-80

rmm Acorn Atom
ol o * Unique in concept —
SBQE the home computer

-I'!Jp'l‘a

Special features include

®#Clll 1 QIPENVEVOMNADN
N hbh it RE T RWANL

*ASSEMBLER
AND BASIC

*TOP QUALITY
MOULDED CASE
*HIGH RESOLUTION

COLOUR GRAPHICS

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 cassette interface UHF TV out

Full-sized QWERTY keyboard put Full assembly instructions

6502 Microprocessor Rugged
£ 120 + VAT

njection-moulded case 2K RAM
The Second Generation

8K HYPER:ROM 23 integrated
circuits  and  sockets Audio

Personal Computer
TR

T
L—J
Ilighest performance-lowest price

*4BK (BOBDA) *Full ASCH Upper & Lower

*16 Colours or shades of Grey Character Set

*Multiple High Resolution Graphics  *Unigue graphical — Sound
Modes (64 x 71, 129 x 159, 255 x 335) Commands for Smooth Music.
*Character mode (60 x 24) random frequencios &

*Split Screen Modes enveloped sound!

DAL v o £595
Cnmputer + VAT

g
TS

151006 I k3 CI008. level 2 keyboard. Operating and
320K £1850 700K £2400 file handling software in ROM
1.5Mb £2750 B commands add 12 powerful
COMMOBDHE tunctions to level 2 BASIC, No
buttons, switches or voluma
CDMPUTERSEM controls. Full control of all
;E; ?:ﬂ {‘.522 functions from keyboard or
PET 32K £650 program, Maintains directory with
PET 8032 £RO5 up to 32 files on each tape.
DISK DRIVES for all TRS 80
4040 €695 & Video Genie owners
s, 2165
st Tals . W ] (IO
inc. I/ .
cable] f299 | Video 2170
EPSON MX80T  £395| Genie:
ANADEX DP800O £495
ANADEX DP9500 £895 Plegse add £10 Securicor
ANADEX DP9501 £995 | delivery charge to all
computers etc.
Vl ?i?::g:!;o“; Plus 15% VAT on all prices.

GREEN SCREEN

£95

'II..I

Paper Tiger 460 © .7 =i

by iNCosporatrg many festurés prewously
only avadiable on wnils COElEng Mych mibne
Fealures like a specially déeveloped mine ware "stagoeded Codumn head wheoh overdaps 1he dots
ol gach matna charagier with jus! one pass of the panihead grang a dense, high guakty ot
wnage withoul reducing the units 1680 ¢ p.5 ponit speed
I also offers a3 bi-directional |".‘all: S-E'E'Lll'lg dewice o enhance ofF prnt oplrmigaison Chatac e
IShiCs @l wide range of ‘print versatility’ features such o MOno O pRogpor tonal Spacing, Fuld
matc watfcabon, programmable honponial and veitical tableng end ‘ehe' posaliomng fos

Paper Tiger 560 MERREEAE

The Papet Tagar 560 i the frst printer which tnOges the gap between Conwerslongl matnn
and ‘dassy whoel' types offernng guakity prnting ot o relatively low pnce

Full 'wedth’ 137 colymn prntang at 1680 € p.6.. @ ursgue mne woe staggered pnnt head, b
dirpctional printing, an avhuilt tracior feed and a hosi of selactable lealures el o apast {som
oFOHNAny Maing prinlers

Plus ton gyen preater vergathity & full ded plot graphict

facility f supplhed which mcludes a 28

£995
Books & bits

Books Manuals — Diskattes — ribbons
— chips 12114 x 2 1K) £4 pair.

RS232 to Centronics interfaces £40 etc. etc
A variety of second-hand computer equipment usually available,
spares, repairs and service,

Paper

29 Belvedere, Lansdown Road, Bath BA15HR

Telephone: (0225) 334659
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MICROSYSTEMS 'B2 Is

sponsored by Computer Weekly,
Systems Infernational,

Practical Computing, Your
Computer, Computer Talk,

Office Systems, Data

Processing and Microprocessors
and Microsystems

and organised by IPC
Exhibitions Lid,

The Exhibition
Which Works

ForYou

NCRG@SYSTEMNS

N
8

WEST CENTRE HOTEL,

LONDON
FEBRUARY 24-26, 1982

Over 6300 quality visitors
aftended the 1981 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 Lid.,

Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ.

Please send details of exhibiting at MICROSYSTEMS '82, tfo: —;

Name I
Positionincompany —

Company — l

Address.. - '

Tel. No. I

-l
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ZX81 16k sorFTwARE

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 friends’
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
Cheguers; 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 ENGLISHI!!

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:

SQUASH, BREAKOUT, COLUMBIA, SPLAT,
INTEGRATION, CREDIT CARD CALCULATOR, BANK
A/C, VATCHECK, TANK BATTLE, TORPEDO,
HEXLOADER, BINARY CONVERTER, AND LOTS, LOTS
MORE.

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

¥YOUR COMPUTER, DECEMBER 1981 95



ZX81 SOFTWARE (16K)

TITLE & DESCRIPTION CODE PRICE
ZX81 BUSINESS SOFTWARE

VIDEQ-AD. Continuously rotating ADB1S 7.95
display of 16 pages of advertising or (Std)

other information. Shop window/ ADBI1L 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 = 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

(L)
VIDEO-VIEW. Your own personal VIEWS81S 5.95
and private version of teletext/ (Std)
viewdata. VIEWSIL 7.95
(Lux)
VIDEO-MAP. A game with a serious MAPB1S 5.95*
purpose. A geographical tutor (Std)

MAPBIL 7.95*
(Lux)

based on maps.

ZX81 GAMES PACKS
FORCE-FIELD. Hostile UFOs attack
a city. You conteol the force field
which destroys their bombs.
SPACE-RACE. Party game for up to SPACE 3.95*
eight players.

FORCE 3.95*

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
your way to a fortune.

*Not suitable for ZX80 with BK ROM.
Send large s.a.e. for further details.

STOCK 3.95*

To: Video Software Ltd. ORDER FORM
Stone Lane, Kinver,
Stourbridge. W. Midlands. YC 12

DY7 6EQ

— —

TITLE ary

S LB LA

e e — rE o = “+

e —

Cheque/PONo. ... ................. For
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CASSETTE ONE

PROGRAMS FOR ZX81

“I had your Invaders/React cassette ... I was
dalighted with this first cassette.”
P. Rubython, London
“Thanks for your Cassette One you sent me — some
axcellent games at a very cheap pricel"
P. Rushton, Leads

MACHINE CODE BABIC
REACT 1 CHING
INVADERS MASTERMIND
PHANTOM ALIENS BABIC HANGMAN
MAFE OF DEATH ROBOTS

PLANET LANDER
BOUNCING LETTERS
BUG SPLAT

Ideal if you have a 1K £X81 because:

®All the ACTION programmes are in machine code

® No-ona else galls machine code programs as cheaply

®Quality cassettes (FUJI or TDK) are used

®The sequence of 11 programs is repeated 4 times,
Just in case a program won't load

®Cassette One iz posted First Class

®38ide 2 contains large soreen versions of INVADERS
and MAZE OF DEATH, ready for when you get the
18k RAM pack

Bend £3.80 to
Michael Orwin, 26 Brownlow Road,
Willesden, London NW10 9QL

P.8. Previous customaers who did not get the large screan
varsions (for 16K) can get free upgrade instructions by
sanding me a sas.

MICROCOMPUTER COMPONENTS

LOWEST PRICES - FASTEST DELIVERY

Devics Prica Device Price

MEMORIES BTS7A 150 | ZILOG Z8O FAMILY EFG867 801

2140200 14128 BTSE 1.50 80 CFU 400 | EFGATI-AIT 8,70
25+1.18 T804 CPU 482 | EFGas0 i

21041300 1+128 | DATA CONVERTERS 780 CTC 400 | EFesa7 0.80
B5+110 | ZvazsEE 350 | ZaoacCTC 400 | EFGBagE ol

2700 450rs 199 | IMNAPRE-S 300 | Z80 DART 7.8 | EFGAZS 418

2716 &50rs  1\+248 | FNAITER 828 | ZB0A DART T8 | sso? FAMILY
254237 | ZNAZ8ER 478 | Z50 DMA 1152 | sypesas

2716 350.e B8 | ZNa2GE-R 210 | 2604 DM B89 | Sypeszp 315

2532 450ns  1+850 | na3aC10 2008 | 280 PO AT8 | Sypeszr 495
#+831 | Zw3aCk0 2250 | ZBOA PO 378 | Sypass 105

2732 45008 1+4B0 | Znas0 5883 | 280 S0 1385 -
25-+-4.08 IgA S0 j3ps | 8080 FAMILY

4116 150rs 14115 | MISCELLANEOUS 780 Sif-1 1385 BOBSA 5.50
B5+1.08 | av-3-1018 30 { ZoAsc  1aes | 9212 .70

4116 200ns 14080 | Ay.5-1013 345 | 280 Si0-2 1395 | 3216 1.0
I5HLT2 | av52376 695 | Z0Asoz 1395 | 82 z45

B116 2000 1095 | Mciase 0.84 82:8 aes

4116 200 390 | MC1489 084 | EFCIS 8800 FAMIY | B2% 388

B264 20005 1200 | pMCiad1d 804 | EFES00 an | 823 188

5516 200ns 2288 %1;;;2 r.g EFEA02 s | 8258 195

32613 T EF5303 1180 | LOW PROFILE DIL

CHT CONTROLLERS RO-3-25130 770 | EFa00 1195 | SOCKET

AND GRAPHIC DISPLAY | snasof 7 | Ersaw0 1.38 | Mumber of Pins

PROCESSORS 7805 050 | Er6s2 174 8

EF364 504 | 7812 050 | EFGS40 a0 | 14

EFa3E5 6290 | 7305 0885 | Ersees as0 | 1

EF3368 8280 | 7a12 D58 | EFGHSO 1.70 ; E

31l 0% CHRISTMAS SPECIAL OFFER

1 1

B1L897 080 0 DISCOUNT ON

g%‘?ﬁ '1’; ANY ORDER IF

BTZBA 150 ACCOMPANIED

8T 150 || BY THIS ADVERTISEMENT

OFFICIAL CREDIT CARD ORDERS QUANTITY

ORDERS WELCOME WELCOME DISCOUNTS AVAILABLE

All prices exclude r?os'r and packing on orders under £10 (S0p) and VAT (15%)

ALL ORDERS DESPATCHED ON DAY OF RECEIPT WITH FULL 'IfEFL:IND FOROUT
OF STOCK ITEMS IF REQUESTED

24-hour Telephone Credil Card Orders

MIDWICH COMPUTER CO. LTD.

{Dept YC)

HEWITT HOUSE, NORTHGATE STREET,
BURY ST. EDMUNDS, SUFFOLK IP33 1HQ

TELEPHONE: (0284) 701321 TELEX: 817670



DEPT Y.C., 48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD
100 yds FROM ARCHWAY STATION & 9 BUS ROUTES

TELEPHONE 01-263 9493 263 9495
YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS
PET — — UK101

wsiram ( SxP* UK 101 Kit Inc 8K memory

4032 32K RAM Ready Built Inc 8K memory
4040 Dual Drive Disk Complete in case

The new PET printer. n

4022 80 column tracks feed. ::' Expaﬁziﬂf?ﬂﬂ;;: 1th
3023 80 column friction feed. emory Expansi

C2N Cassette Unit. Printer Interface

For the business man we stock Sound generator plus
the 8000 range inc. BO32 and PIO kit

BOSD with daisy wheel printers

coming soon, Cases

'::I'iIE'H"'a‘r " HEW :KNEW fai
hromasonic Sound Kit E
32K SYSTEMS AVAILABLE FROM ONLY £1,499 Colour Kit £69.95
= 32K Dynamic Memory Expansion Kit £89.95
— VIDEO GENIE Utilises 280, 12K level Il Inc. Dema Tape & Fun
Basic, Integral Cassette Documentation. Send for details
Deck, UHF O/P, 16K RAM, PIO and Eprom programmer kit t24.50

all TRSB0 features, Simply
plugs into monitor of LUIHF
TV, With V.U. Metar

NOW WITH !.D'-"H'EII CASE AS

TTARMMADMN s oy i 5 ]

STANDARD §079

t | Colours
PARALLEL PRINTER INTERFACE INC. CABLE . cerane. E32.00 '?-1 ::I B for characters, B for border, 16
SOUND KT (FITT PHGE?:EABLE SGUND KIT . Ry ﬂ[%% ' y mixed as you wish, Basic colours
LOWER CASE KIT IFITTING EXTRA -~ 1.1 . ... :':'.: e " keys are black, white, red, blue NAL-
COLOUR KIT (FITTING EXTRA) .. .. e - R | green, yellow, and purple f COMPUTER
EXPANSION BOX WITH/ WITHOUT R52’32 PP .y | ' -] .
16K /32K RAM CARD . EHJ'IE % e ___.- :
NEW GENIE I| NOW AVAILABLE .......................£290.00 1o B T ONSIQGNBTATON. FOL [V FifS ——
38nNea QuAGE an
APPLE Each Ganarator gves 3 ot BUSINESS
Reproduction is through TV speaker |
APPLENPLUS  [PPle ‘nﬂ:’ eprodu ugh TV s | <
48K Machines £595 Cl'lgrgu;:t.ar-'. l.[__ln.et.DmEIl;::-,-_
H H 2 L araclers Ines
Disk Drive w!th Controller £349 \aracters, pet-type graphics
Disc Drive without Controller £289 character set SERE—
Coluurl Card £69 Kevhonard COMPUTER
G.raphms Tabl_Et £ DIN typewriter keyboard with 8 program
Silent type printer £198 mable fur lities via 4 special
48K system available from £1,786 func . -
ac 1Ijr|-"\=_|.-.|h|+* rrum the kr yDOg
PRINTEHS Peripherals/ Accessories
INTERFACES AND CABLES VIC Dataca
for Apple i, Pat, guaraniee

TRSB0, R5232, UK101, [PET 'CBM compaltibla
Sharp Superboard all available.

EPSON MXEB0D FT, |
AT/ it bgh routir PRICE ONLY £165 TEACHING

hi COMPLTER
EPSON MX80 £359 e CASSETTE DECK with 6 free
Dot-matrix printer with Pet EPS,'DH MX100 £570 /_J
graphics interface. Centronics Friction and tractor feed, programmes
paraliel and serial. Pet and fugh '55"'”5'”'.‘ i G UHL? f34 ?
Appla compatible. True carringe 153 inches. Send for Siak of
bidirectional, B0 cps SEIKOSHA GP80A £199 :
Dot matrix 5 x 7, B0 columns VIC-20 peripherals
EPSON MXB0 FT/ 1 £399 e ;
Ot siindie shaot fcilon snd ﬁaﬂi .'Err:nh;m, double width
tractor, 9 wire head, true = TANTEI.
PRESTEL BY TANTEL
COMMUNICATION AT YOUR FINGER TIPS FOR
MONITORS = BUSINESS & HOME. UP TO DATE INFO

GREEN MONITOR 9" £98.00 180,000 pages of information on Travel, News, Invesiment, Holidays,
12" BMC Green £175 Hotels Erc., Ec
Hitachi professional monitors | only £159

9" Black & White £99.95 I TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS

12" Black & White £149.00 — ! DEMONSTHATION AVAILABLE AT OUR SHOWRQOM

ALL ITEMS CARRY A ONE YEAR GUARANTEE

| | P&P 30p. Place your order using your Access of Barclaycard (Min 1el order £5) Trade export enguines welcome

UL LN Ploase add VAT 15% to all pnices Post an « -|r||,-u1-.-|'-. printers and cassetie decks ch ed al cost. all other items [
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PD4 digital
XYplotter

Standard

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, Warsath, Southampton, S03 6HP
England. Tel: Locks Heath 4221 (STD D48 95)

Telex: 477042 — JAY JAY — SOTON

INSTRUMENTS

A L =
o & Lingac
m i » ﬁ Lowe Elictronics 89
Adda Compyters - M i |
AF Software k. 1:3: ] Macronica &8
Audio Computers 18 MOR Interface B0 |
Automats 55 :ﬂl'bﬂu_;thﬂuu Publkshars ;g
gD | @0
B Michasl Cox Informaton 68
Bridge Software Michael Drwin o
Buﬂ-ﬂ'ﬂl 62 &30 Micro Ags a3
Byte Shop 100 Micro Digital (Laskys) 15
c Micro 80 Game Smulations 28 & g
Cambridga Collection ) Microstyls
Cambrdge Computer Store = ::::m::ﬂ'ﬂ g
Cambridge terprsas 91
Casio Lainng. N &4 Micro Yatues 4 &“?
b il a7 Michanch
Emmm 16 :Dncﬂhh B
Comp Shop B i
Computer 100 %] Mational ZX-80 and B1 Users
Computer Concapts 55 Group |Interface) a1
Cormpater Fadr BE 0
Computers For Al :; Online Conferances 1
Computer Users Aids P
Crofton Elecironics &7 Patalect ﬁ
Phipps Associates
o] .
Pitman 47
Er%ﬁ::mlem % =!M Publications ;?I:l
rentice Hall
E‘ﬂuuﬂ! & Program Power T4
G
Ediam, Mr 55 i
Electrical Review Seminars B4 OTek
Ousicksibva 1]
i = ;
Essental e "
Evaryman Computers - :“ Labaratories 4
F ilica Sh i
Froma Computers B4 gﬁ:;jﬂgﬁlru el
Fullar Desigres a2 Silcon Tricks 28
Furlong Products 4 Sinclair Research 2, 49, 50, 51, E
Sibveersoft
gm Book Services 5 Spidar Saftware an
Grean, Mr, Stroud Litt B Co. a0
T
" L 67
Harding , A J [Molimerx 19 T::lpl'.::-nmmnu 280
Hewson Consultants 26 Turs OatH 1 |
S S— ﬂ: Tratfic Technology 52
Howerd Lange 3 Twickenham Computer Centre B9
1 v
10 Systoma n Video Services Brombey g
J Video Soltwarng
J J Lioyd 9 w
John ‘Wilsy & Sons 83 Wai Gamas Librory, The 48
JRS Softwars 40 W H Smith 7

THE ATOM DEALER LIST

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 31316.
Eurocalc, London 729 4555-9. Group 70, EI18
352 7333. Microage, North London 959 7119.
Ragnorak Electronic Systems, E2 981 2748. Sinclair
Equip. Int. (Export), W1 235 9649. OFF Records,
SWI12 674 1205. Technomatic, NW10 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., Newcastle 821924,
Newcastle Comp Services, Newcastle 761158. Anglia
Comp Centre, Norwich 29652. Leasalink Viewdata,
Nottingham 396976. Micro-C, Nottingham 412455,
JLA.D. International 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.

SEEOURADVERTISEMENT 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.
Every day, day after day. It's afull
functionmachine-check the
specification against others. It's
rugged, easy to operate built to last
and features a full-size typewriter
keyhoard

Justlook at some of the features!

® More hardware support than any other
microcomputer @ Superdast BASIC - can be
updaied to BBC BASIC i 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: Pascal, FORTH, LISP

@ [/O port for control of external devices

® Built-in loudspecker @ Cassette interface
® Full service/repair facility ® Users club

* Lrpanded weirietn only

Optional Extras

® Network facility with Econat

@ Disk @ PAL UHF colour encoder

® Add-on cards include 32K memory,
analogue to digital, viewdata VDU, disk
controller, daisywheel printer, plus many,
meny morel ® Power supply
FREEMANUAL

The Atom's highly acclaimed manual comes
free with avery 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 Acom Computers, Trust the
manufacturer to get the very best rom its
own product. Current software includes
ween word processing, maths packs
% over30games, database,
Forth and business packages.

e o Write to Acomsoft, 4a Market Hill,
e Cambridge for full details and prices.

SEEOURDEALERLIST ON PAGE 98

YOUAND YOUR CHILDREN

More and more schools are buying Atoms,
More and more children will leam on an Alom.
You can give them that extra familicrity with an
Atom inthe home.

ACORN
COMPUTER

'i'l"hqn. you DI!d.FI '|'r:|u.: Ato.n we w:]] ml:]ude
| Bl details of all soltware packs and the
! optional hardweare
To: Acom Computer Limited, 44 Market H:.I], 1
Cambridge CB2 3N]

[ enclose a cheque/postal order for £

! Please debit my Access/

&a Market Hill,
CAMBRIDGE CB2 3NJ

| Baocloreard Mo oo e s vavin i
' Signohwe ...............
| Name(pleaseprint). ............
o h e e TG e s
. Telephone Number . . ; i
| Regstered Mo 143810 VAT Na 215@2:!3
; ill-lll o i, .
| Quambry _Tem *PAF  Tolals g
| Ao Ko B ROM+ CI4000
i K RAM
Areim Assembled B TR
ROM+ZERAM 4
E "~ Atom Assembled 12K o £286 50
_BOM+ 12K RAM It I
k 5 e 5 upplp d = _.'_l H e
i TOTAL

e e - —
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See it here, buy it now

AT YOUR LOCAL
BRANCH TODAY!

Birmingham Bytesnop Computerland 84/86 Hurst 5t B54TD Tel: 021622 7148 London Byleshop Compuieriand 324 Euston Road London W1 Tel: 1-367 0505 Nettingham Byteshop Computeriand
823A Upper Parliament St NG16LF Tel: 0802 40576 Manchester Byieshop Computerland 11 Gatewsay House Piccadilly Station Approach Tek 061 236 4737 Glesgow Bytesnop Computeriand Magnel
House 61 Walerloo 51, G2 TBP Tek 041 221 7409

- el
A member ol the Comart &8 Group of Companies



