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¥ ntatemsnts within your AL 17 proggme. dhen anneabled,

the asuembly lintingn, together with anneabled colen amd
{1t Pt are dinplayed on the screen,. The asseabled code
urd  mddry en, are dinplayed on Lthe neoreen Y mon o L
e i eyt by IER hey PrOETRE 0ol K Thi

s Lhat IAT maybe wed in con junctlion with AKIHE,
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» completes combhined sachine code disanseabler and
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o inge 5 INGLE r=r, RLOCK ARCH ., THANGFEH AND FILL,
I LOADER, RECISTER DIEFLAY and more, all of which are
¥ecuted by laple one key commnc: from the keyboard
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ITY enhancesn Lhe facllities Toered by £X10]1 BX

mut for the serious AU IC progmmser. [nelhwles (u

re-nambering, the ability to sanlpulate proups of |lnes
andd merpe Fllen, read Tilenamen from tapes and more
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shum 1 i full reruabering [EEoSTAR ferIm fee Kol ]
IO and COGURR, and will renusher acisnting

%

INVADERS |

LY



ZX 80/81 HARDWARE/SOFTWARE
ZX KEYBOARD

th repeat key and faciities 1o add numari

B
TYRTT
N OW Wi

pad. The keyboard has all the B0/81 functions on

i KEays i 1 ',‘|: Ire y i 151 ¥ Ll ;."II

gramming sp 1. It Nitteq with push type Keys as

| ,r _"I' I L JLE

The kevboard has Dhee [ iy desicans wr thi
nclair ( 1| (er and plied ready built I

also has tacilities tor 34 extra buttons whichn could

be used for on/off switch, reset, etc. £27.95

. -

GRAPHICS ROM

The dK Graphi s our latest ZXB1 accessory. This module, unlike most other
accessories fits neatly inside your computer under the keyvboard. The moduli omes ready
built, fully tested and complete with a 4K graphic ROM. This will ¢
pre-programmed graphics, your normal graphic set contains 64. This means that you 1
have 512 graphics and with there inverse 1024. This now turns the 81 into 0
computer with a l:]ri'ﬂ_lu"| cet f{'lrf""_.-' f ywund on if'lf'i;J"" more expensive mali t nes Is thie Bi _|"_'|
ower case letters, bombs, bullets, rockets, tanks, a compilete sel of invader: rapn
and that only aq sunts for about ¢

i

0 of them. there are still about 400 left (that ma
an idea as to the scope of the new ROM). However, the module does not finish there: it
also has a spare holder on the board which will accept a further 4K of ROM/RAM

fitt eable graphi

Sir doacs o
ed with a TK/2K RAM and can be used for user defir i1

custom charactor sets i‘}q 95

16K RAM

MEMORY 80/ 81

Viassive add-on memory for 80/81. £32.95.
2K & 4K RAM

E}r.n.'l‘l" ;;;d'rl”l""":"".l"'(.:".1”':-\.:::""1:".' ‘..'!*'lf"{':_l::'i] T!"‘I"-.-".:I:I[r'l WOTrkK with onboara r':_|'- o .:.H
nboard EK. This is the cheapest small memory expansion available anywhere. 2K RA

£14.95. 4K RAM £19.95

10 PORT

interface your computer with the real world, our |0 port has holders to add up to 6K of RAM. £12.95

16K 81 SOFTWARE

As seen at the ZX Microfair

DEFLEX This totally new and very addictive game, which was highly acclaimed at ti
Microfair, uses fast moving graphics to provide a challenge requiring not onl juick
reaction, but also clever thinking. Une and two player versions on same cassette. {
3D3D LABYRINTH You have all seen 3D Labyrinth games, but this goes one stage beyond

vOou must manoeuvre within a cub maze and contend with grrigors wnicn may g
eftrightup/down. Full size 3D graphical representation. £3.95

CENTIPEDE. This is the first implementation of the popular arcade gam v
snvwhere Never mind vour invaders. ety this is positively stunning. the speed i i
makes Z X invader look ke a jame of mpli { £4 ¢
Graphic ROM Software Centipede. 1he graphic R( IM version of our popular Centipede gams T h

=14 r " r C . } AL el
onlv real versior M Space invaders on the LAD

23 Sussex Road, Gorleston,

-
y Great Yarmouth, Norfolk.
ro n I c s Telephone: Yarmouth (0493) 602453
Dept. ZXC582
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| recreate the orbits of the four inner .

| planets of our solar system

a5 ] yOu Theé way 1 I ¥l . I
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| NASSIVE ALIYVEN e[ { v |
| © s 7 X8 r 7XB1 1
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_ | Stephen Adarr thir ey
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i T axotic parts of the world like Blackpool DO WEr
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' = L i MachineCode .......46
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sal 1 ' i matenalisti nstir ¥ i '!""._‘.'1""'1"'::5"‘\.'1 bug ¥ t

hass iri 1K W @ this program doesn’t A renumber program 1o help you tidy ug 1 enbhait o - ra srm Foar it 1
3y Chi out setsup at ra s W your output A, ’ I Ty al6K FXE ']
peopie in play. apléndid grapmcs, anda
Library Building . ... .28 M PEEKing and POKEing .50 [
r | Thara' = | raat temptation to out all » |
I X Compluthiig ia constantly on tha ook -out for wisl . 5 a great ptation 1o put ail your | PEEK W E i I
i ik } ¥ M FLIKE ire (el [y
written articles and programs. If youu think that your programs on one ong |1_-I|:] cCassette,. YWwWa =k o ' : ¥ ¥ |
el Bii " ™ r - a2 i | & 1 R % P . Hars " .
e forts mest ouwr standards pleass fesl frea to submit tell yvou why it's not such a great idea ! ramming 1 J Yy
youwr vwork 1o us for conslderstion g : put them 10 work for v d

: i aiIvVEe VoL 00T } Ate 1o Oraanise il
Matoerial should be typed i posaible Any pro ina give you some nints T rganise you

grams submitted must ba listed. cassatte tapes muddied hife
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panmd by docurnentation to axplain how they work un&amﬂ Bandlt 56
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This game was invented way back in the
1880s, and has recently surged in
popularity. Who needs people, when a
16K ZXB1 can prove a hard-to-beat
companion /

Get vour brain and your digits in orger in

this 16K ZX81 program

Book Reviews .......62

-

The titles on the market for ZX computer
owners is growing by the hour. We try to
sort out some of the more worthwhile

ognes for yvour bookshelf

AreaCailculator ..... .65

Carpets or paint, the ZX80 can work out
how much area you'll be covenng

Newsbeat ........ . .66

Hera's the latest news from Sinclair
Headquarters, including the true story
behind Clive's sweaty tracksuit

Hardware Review ... .68

Stephen Adams takes a close look at
MCP's Microdevelopment pack, and
gives you an honest assessment of its
:'vl.lf'.r

A bewildering array of designs await you
in this full screen dazzler for a 16K
IXB1

Keyboard Review ... .73

Crofton have produced a keyboard
which completely swallows the ZXB1
Tim Hartnell tries it out

Quicksilva ..........74

Mick Lambert used to make electronic
organs, now he runs a company which
nas put proper graphics, sound and
colour on the ZX81. We talk to the man
and we axaming his output

ChopperSquad ......77

Climb aboard vour 1K ZXB1 "copter and
head for the hills. "Tis time to drop a few

bombs

Draughts ...........80

Guess the number’ is OK for a while
bhut eventually ZXB80 owners want a
program with a bit more meat. This
version of draughts gives you a full
screen display and rapid response

Business ...........86

Make full use of vour ZX 81 with this
program to handie files onup to 100
customears. We also take a close look at
one of the leading suppliers of ZX
business software, Mike Salem

Space shootdown time again for ZX81
OWnNers

ZX Drawing Board . . . .90

Three programs to turn your ZX80 or
ZX81 into a ‘real artist’

Closerilook .........92

What makes the ZX81 tick! Peter
Freebrey takes a look inside

Horrorville

16K ADVENTURE time with this
frightening program for brave ZX81
owners

ZX80 Fights Back . . . .101

A bundle of programs for old ROMmers

Software Review ...104

Down in tha dapths with Gr
or aon the playing held with Michae

i'-rl' ot ] L'::I'b_

Orwin, our reviewers lead the way

Printer Tricks ......107

Make your ZX printer band 1o vour wil
with wide characters and large

characters

Moving Pictures ....108

Get your aliens on the move with these

programming technmigues

Software Review ...112

Hewson's ""Hints and Tip:
1HEir 1,.'_;‘.1-.*.-‘,r?- MOVes uyndear 1The

mMICroscopea

Machine Code

"h'q.l'.l."l,' I_-r machuing code s mMyslenes

dispelled

Biorhythms . .......116

Good day, bad day, sad day, glad
day this program telis it all

Computer Clossary . .118

Bewildered by the jargon committed
computer owners use ! Run through this
extensive article, and yvou'll be able 1o
fake it with the best of tham

Squareology .......124

Challenge your 16K ZX81 1o a game
which takes real brains to baat

Specifications . . . . . .128

Our indispansible reference guide, for

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

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZXB1 offers even
more advanced facilities at an even
lower price. Initially, even we were
surpnsed 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
Z X81 packs 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 tng, 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 exampile, and to
drive the new ZX Printer

vy FAB et wilh & aliy - writter
ala courss n BLAS DIOQrRImITIngG., hroe

mphen programs

mprehe

" Sinclair ZX81 Personal Comyt
the heart of a system
that grows with you.

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
ZX81reduces 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 780
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 senous 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.

BASIC manual |

@® 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 De
ZX81 kit is to build:; just four chips to o
assembile (plus, of course the other

discrete components) — a few hours ?ﬁ
work with a fine-tipped soldering iron j:(
And you may already have a suitable {,j
mains adaptor - 600 mA at 9V DC -
nominal unregulated (supplied with .
built version) E:.p'
Kit and built versions come com- of
plete with all leads to connect to -
your TV (colour or black and white) alé

and cassette recorder
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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!

Use it for long and complex
programs or as a personal database
Yet it costs as little as half the price
of competitive additional memory

With the RAM pack, you can
also run some of the more sophisti-
cated /X Software - the Business &
Household management systems
for example

sirnci=Eir-
ZX8I

6 Kings Parade, Cambridge, Cambs
Tel; (0276) 66104 & 21282

CB21SN

Available now-
the IX Printer
for only £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions

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

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 connects to the rear
of your computer — using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions

by cheque, postal order, Access
Barclaycard or Trustcard

EITHER WAY - please allow up to

28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt
and we have no doubt that you will be

— — — — — — — — — — — — — — — — — — — — — — —

To: Sinclair Research, FREEPOST, Camberey, Su

Uldﬂ-—]

ey, GU1S 3BR

I Oty Item Code Item price Total I
I E E
Sinclair ZXB1 Parsonal Computar kit{s) Price ir e
| ZXB1 BASIC manual, excludes mains adaptor 4995
Ready-assembled Sinciair ZXB1 Personal Computer(s
Price includes ZXB1 BASIC manual and mains adaplor 11 66.95
Mains Agaptons) (600 mA at 8 V DC nominal unregulated i B.85
16K -8Y ‘li HAM Pack

Sinciair ZX Printer

Bk BASIC ROM to fit 2XB0D
Post and Packing
L_| Please tick if you require a VAT receipt
.

enclose a cheque/postal order payable to

*Pleasa charge

Mame: Mr/Mrs/Miss

Address

FREEPOST - no stamp needed.

to my Access/Barclaycard/Trustcard acc

l
I
I
I
18 49.95 I
i 49.95

16.95 I

2.95 |
asinclair Research Lid., for E I
I

I

I

|

I

|

ount ne




ER NS Lo R

Letters

What we're trying to do for
vou. .. and how you can help us.

rst bumper articles in this issue to help you
AT wnputing., The fathom out the mystery. Both
Z2X81 and the ZXB0 are great

omputers, and we're going to

ot the articles contain sample

routines for yvou to enter and

LA e vou make the most run S0 vou cCcan sae Tlal N
I YOuUr SinNciair micr machina ooa Ir actian
ut ' see by looking mediately
(4] ign thus magazing, we ve It yvou'ra tired of trying to
yot a8 host of programs 10r you make your programs fit into 1K
lemonstrate now Ties and dont want to spend 100
8 your much expanding your com
i 1 " g puter s meamaory this ISsUe S
Sl OF US hiKe onstruction articie will give
t thiére ari viou idditional bytes wvery
rams as wall to show you, Tor cheaply and simply
nplé, NOW You can use your The number of ZX81 books
K f K 4 in the rket bewildenng
It vou don't vet understand How can you decide which is
ac r [ Iy want to the best book Tor vou at this
L about it, we have two Sstage in your programming

development N this 1551

LA LOompuring, we lake
thr ;-.L;h the .-)3'- Horary

You a i 1S S5BS5ITE

It seeams that even

thie UK hides an indust

ducing ZX software. How gt

is it Andis it worth 8 mol

r"\--.]-"'" our reviewers look
gssly A1 a selactiorn
ware packs

and reach some surpnsin

Clusions

A 4 ¥y F L =
At ZX Computing
Iir._1 ¥ :.

T 1.|.|".|'|,. A ¥ Al i
JEM| i ISssIstanc I ¥
ensurg vou make the mo
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“Tetters

The i *?S!IEEM 50 LETCA 12 with an assembled ZXB81 i rélocatable, that is, It car

RAM pack '-':U ""J“ﬂ; X3 MNote that | have no placed anywhara in RAM
70 PRINT VAL X% : Sy
connaction with Sinclai
B0 PRINT VAL X3 (TO 2) :

Dear ZX Comp ) except as a satisfied user John Miller
Lear LX Lomputing Farlington, Portsmout!
I've read many letters which Entering either C, CA or CAT D E F Rolfe ;
mirror my own problems with produces the appropriate s
el y OIVE) PROR i I.,‘,.h, e A Haslemara, Surrey Och aye thE -31
0nclar s 168 mamory pack aNsSwer on hna sU W will Y
bought a 16K RAM pack avan break down CAT to CA 0 .
5 e S0 Many { na B to print 12 as the _.' “¥ BN Omrs - L] . ‘:‘ : ¥ L _I, -‘.
T T - g a - K LHAPAE Y CHEHD INg an adveartisame
orrespondents have answe ZMAq and a fe ," re in tha
suffered with bytes of SIS Teature | @ loca
nfnrmation sitarinn Andraw Eiaid i- - papel, 9 LADT USBIS G Nas
- @unon alnenng ! Iiraw eilgd .IE f baeen formed in Inverr e
themselves before the Epping, Essex 3 Il, . I.“ o déry
~ ILa0urork s & T 3 A Pare
ymputer crashed. When | 5 : I__I- k and F
s W W& Club 18 N ¥ Ir
first encountered the problen ":: ‘:]_ - Wi . - 1
sent my 16K pack back as B e shiacbigines
i mambers” homes in t
thought it was faulty. It was P nt
LU muar RIS Arfed AT Bt
returned with a note to the . Bt thay are b
effect that there was nothing - We w .J ba it i : .r“ =
VOoLIO D grateful it v
_ wrong with i screen invert st s
. ould mention us ir d
inrrl have naw relieved the f HAS". The rusr
] a - T - LOMmputing | ¥ T miber
problem of disappear ny data Dear ZX l:"'UI.III;'IUtInH ' |J-| : Ii .-‘.. - : " ki
but at the expense of my When writing games for my : . ' "’{";‘I;';- ’ | Details i
). | made a number of ZX81, | find that | somatimes Wourock 3 3
- tong". the first of which need 1o inversa’ averything
y abandon the flimsy top on the screen at a particular
t of the casing. | presumed - stage in the program. It is
the fault was a haat possible to use a BASIC
problam and hoped this would subroutine to do this but this
it. It partly worked and so S 8 SlOow process halt a
then unbolted the regulator minute or 50 s0 | set about
S ikl S the bosid And an answer writing a machine code
- and left it standing in free air ; - e routing which could be used in
. with an additional heatsink Dear ZX Computing the SLOW mode
This helped greatly, but did Having read about the various Type in the following
ot totally solve the problem problems with the 16K RAM program
The final 'modification’ was pack, | am beginning 1o
L | £ T Ll LT a5 N -
wonder if | am exceptionally 10 POKE 16388. 0

to remove tha casing around

the 16K RAM pack. There are

12 POKE 16385, 127
14 FORC=32600 TO 32624

lucky, or are all the other

satisfied ZXB0/8B1 users too

15 chips inside the case whicl 16 INPUT N 'he club secretary (me) and
ot auite hot. | now have n« busy writing long and complex 18 POKEC. N one of our othar mambers
problems with data altering programs to find the time to 20 NEXTC SIMVIIOC 110 A5 RCHET I
s Aar ona condition write 22 NEW bnnging back the saga of a
working on a large | did r"_.’ﬂ-_-‘au'mr rashes day in Lonaon nerther wil
am (3K [':.:_“..__h. .':I“Ii '.'.-[.I.- tha 3K RAM, 50 | wrote The numbears to bé entérad forget. Not that wa would
extensively altering the to Sinclair and received a letter line 16) are as follows want to. We only hope it w
program, | find there comes a which included the following be possib
:....'r- wvhera the computer We have found that 42,14, 84, 8, 22, 1286, 254 somaetl J
4 ”1, ,.:,\tl'h-'_,....h,IHI.’I,‘::I:”’ ubrication on thé contacts 118, 32, 8. 5. 1‘?0 254 D 12 S0 that 4
I.:rl -I’Ir- . gig the axi 3 solves the problems of RAM 52?42;3g ;gﬁ 128, 119, 36, have the opportunity ol seain
' pack connections. You should y r a wide range of both hardware
K Huber tirst clean the edge connector The routine will still remain at and software
Hayes End, Middlesex With surgical Spirit and then the top of RAM, even after
gmaar it with Vasaline N-E."-"l' l. -an b : ,:. P . Robert Watt
| did this and had no further B s T Sy Gourock, Renfrawshire

program LOADe&d during a
i]f?-igfanlir’ii'if‘ig S858i0N. You
nead to include thea fol owing

trouble, and when my 16K

RAM arrived | repeated the ® Eric Deeson, the organiser

treatment. Again, no trouble routine in the BASIC program of the EZUG [Educs X

at all Users Group) 1s planmng a8
With regard to Sinclair 9000 PRINT ATO.O microfair in Birmingharr

service, | can only say that | 8010 LET RR=USRA 32800 Sepramber. More details

am very happy. Like many that in the next issue o

othars, | recéivad a lattér Line 9000 ensures that the Computing. To | ré

about the 16K RAM delivery m/c routine starts scanning at about EZUG, sen

Mine arrived in four weeks. | the beginning of the screen SAE to EZUG,

had a keyboard fault on the The routine takes less than an School, Birmingham B12 305

ZX81 kit that | assembled for gighth of a second to RUN and TH
Cattv wnnder my son, it was replaced by v

refurn post after phoning
Cambridge. We had another
intermittent fault, and as | was
able to go to Cambridge, | took
it to the Sinclar othce. | was
directed to the Service
Department where, after

Dear ZX Computing,

The wondears of U.C's little
nachine never ceases (o
ymaze me. Did you know that
this program actually works

10 LETC 1.5

20 LET A 4.9 spending some time on It and
30 LETT = 20 failing to find the offending
40 LET CAT 49 component, they replaced it

I = _ ]
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Memotech's New Memory System for the ZX81

It growsas youprogress

MEMOPAK 16K

- :
MEMOPAK 16K

" MEMOPAK 64K

Memopak 16K Memory Extension

- $39.98 incl VAT

Coming Soon... R

i ST
1oL

How to order your Memopak.
By Post

By Phone

I Please debit my Access Barclaycard® account numbser

Memopak 64K Memory Extension
-%0¢9.00 incl VAT

BREAKDOWN OF MEMORY AREAS

Unique 3 month trade-in offer!

We want to be sure you are satislied with your Memopak — so we offer a 14-day money back Guarantee on all our products

Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Telephone: Oxford (0865) 722102/3/4/5

Quantity Price Total 1| |
t t - i

£39.95 ] |

£79:00 . | l
Postage | £200 |

Total Enclosed |

I

X1 ]

I

- S el S ]




“Benchmarks

Testing

and see if your machine
measures up.

Henry Budgett and Tim Hartnell
look at the 'standard’ series of
benchmark tests and apply them
to the ZX81 to see how well it
performs. Try the tests yourself

There are a number of ways to establish the efficiency of a com
puter, and the tests performed are generally called "benchmarks’
Each set of these standard tests tries out a function or functions of

the computer, and produces a measureable result which can be
B COMPUTtE E P C

sompared with other computers performing similar tasks

The most commonly used tasts in the microcomputer world are
those introduced way back in 1977 by the Yankee magazine
KILOBAUD. While they'ra not particularly rigorous, they do offer a
guick and simple solution to the problem of checking out how well
the computer performs certain arithmeatic functions

The speed of processing depends on the speed of the micro
processor's clock. In the ZXB81, the BASIC runs at 3.25 MHz

There are eight benchmarks in the series. Apart from the last
one which requires the presence of certain mathematical func
tions and demands floating-point numbers — you'll be able torun a
varsion of them on the ZX 80, Each test should be run and timed 10
times, then an average of the results obtainad.

The first test is a simple loop program that sets up a FOR
NEXT loop of 1000 counts. This, and the other tests, waits until a
kevy is pressed after pressing RUN before starting the program. You
antar RUN, then press NEWLINE, and then touch any key (except
BREAK) as you start your timing. Lines 5 and 10 in each program
ensure that the program waits until (a) you've taken your finger off
the RUN key (line 5) and then until you've pressed any key (line
10). You'll obwviously have to omit thesa lines on the ZX80. You
stop timing when the zero appears in the top left-hand corner of the
SCraan

The tests are particularly fascinating if you can run them on
another computer 1o compare the times. The ZXB1 is not a very
fast machine, even in FAST mode. Part of the slowness can be
attributed to the fact that the ZX81 stores all numbars as if they
were floating point numbers (ie as if they had digits after a decimal
point), even when they are intagers (whole numbers) The more
bytes a variable occupies, the longer it is going to take to process

the information stored, and storing each number as a floating-po
number uses up much more space than does storning such numbers
as integers Other BASICs (such as the Acorn Atom and the BB(
Microcomputer, for axample) allow you to specify which sort of
numbers you wish to deal with, and allots only the necessary space
10 00 50, Thus Maximising mMemaoary and processing speed. The
ZXB0, of course, works only in integers

Anyway, hare is the first banchmark

1 REM #=BENCHMRARK
o IF INKEY S$<>"" THEN
1@ IF INKEY S$="" THEN
= FOR K=1 TO 1082
38 NEXT K
48 PRINT "@°

LINE #
EOTD 5
GODTOD 1@

The built-in FOR MEXT functiononthe ZX81 incorporates a
routing to compara the variable K with 1000, so this program runs
relatively quickly. The second test uses the comparison statement
IF. This runs maore slowly, because each tima the computer comes
across the IF K less than, it has to look up the value of K in its
variable store, and compare this with 1000. This, as you’ll ses
takes tima. If you find, by the way, that you do not have the pa
tience to wait while your little computer runs through each of these
things a thousand times, change the 1000 in line 50 to 100. This
is benchmark two:

i1 REM 2BENCHHMARHK
5 IF INKEY$<>™""™
19 IF INKEY S$=""
280 LET K=0
30 LET K=K +1
S8 IF K<l THEN
6@ PRINT "@"V

RFIRE
THEN
T HEN

LT 5
GOTD 2@

EOT DO 3

T S S S S | W W e T e e
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= R | INKE & e f L
19 IF INKEY S BT - ' '
2@ LET X =0 . ' S :
B LET K=K4 f tha intarpret — . Son
F - ! r ’
10 LET RH K x2K +F ause the re o p K
?""" LF I l @D FHE 4% ) yvallable I ‘. .
B8 PRIN "
] il LEd | | -
i v % Y .
A E or ¥ v - . i ' s ¥ "
i i i T et i 1t I ' ; 1 i } v r : I .
oeCaus LINE s 2eq 1 the - i '], riable ; ekl I
EI.. k ‘ k Ll i ] ] » |
T . : 5 Al ey
g Wi ik W ¥ L
1 REM =B ICHMER) = e RN i thar .
S Ll L I<E E = T - Npressive ] £ I
A T " = =~ > : ’
lh._ I i iF L ' - dal: aal fiour ¥ I ¥ i ¥
b i - oy . - 3 5 - L k k ¥ iw i |
= '!"' } t_. | I K iy AAaY . DACK D IFk F 1 H i v
a0 LET |} 4+ 1 £ | th ; I I
. L L Ssed i L] i r 1és as bee j 10 3
48 LE M=l 2 i 4 i VL
: . - I . | b i
S8 IF F 1 & THEMN tEat { A i
- ".:' l' * H - = s 2 ¥ 1 ¥ 1 " 1 !
Jiresdy it thae MO tt i i 3
fidsls b i irk f ' T . nderfu A Tar th L irk @ight
| (W al. Al Th 185 WOW W i T 1§ =
§ n add ¥ o A o I "~ o 4 CHHMRRE E i1
s B0 ] B subr i 1 K .
¥ J 1 N a2 b 2
by k y, SBr b y gpecifiad (a ( [z % ; I . e L -
J NME TP 4] ram thir N 1 ol e int v b 1. — . - \ r B . i 1%
T HE BN th i | o — b \ o -
; Lk @ arter tha line k LE 'y K 4
d S| yrvd (in th ) 1 X ET =K % %2
[ A ' 5 wel a5Ignd { N X r 3 i | e the = o | 1 | . y
3140 3 ¥ i " Run b § irk i | i § i '_--\‘- E
1aKe ] § | yar thar ast L i LF ) LA HEM i
: & Pl IT i
1 REHM *BE HHEEE IE 5 -
S IF INKE rHE! =
- - = -~ s - I ' T .
1 h‘l If‘ 1"‘}’__ [_ v |' M =] Y Oh iy Jrr H [} 725 b ] | 1WA F i v
260 LET K=9 2t jet the chance, try the ar L : i ,
28 LET [ b wall the ZX NMeasures ug ks
10 ET 0 =H - Tha tremendous slowdow peed wi A
S GaOsuB 76 happens because the | ter sp« & 1 i ' f
5@ IF K<1000 THEN C : T the steadiness of the | in it does actua
6@ PRINT @ seful work SLOW., the ZXE | ;
a8 RETURHM wrla nf 1L . 2 ’
I vy I 1 A 1 8 th ¥ tha k
. vy after the | }
1§ ) I Tore iy i Tl w B 4 A
d ; v My LA Yy L E W W Y k wWill NeSE a5t i 1 T
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16K Games

The

From Ottery St Mary in auire as many currency note
Devon comes this . . 53 ceconde the aame
program by C Llewellyn, runs, without picking up any is
designed to appeal to verse Cs, which determine that
your materialistic . 0 . s norder 1o keen th
Instincts. Run over the game moving at a fairly rapic
money flowing up fro pace. the SCROLL function is
mthe bottom Of your i i e fod Into strings

Tv, ﬂVUiding the which are processed at the « 1
CDunterFEIt Caih, ‘ .H_-.rl. _;',r.l1"r‘H a'"-.;llc_:ulrrlrl-'l- " .-.-.

VEE § " &80 T K o
vartad to St 0, atr a
hangt rote 56 Fui
i » 518 1 " ]
WO I pOu u ¥
prnse THEA i jarse p
s1gr rth a fiver., # rd
0 1 1T E. 1] ] I
W Br 58 101 AT ST
i W v ergas L i i
; with ‘1" tomn
MDY E ar i 1
} JiE 3 i
L ¥ resn +
W I erse
; I e a IF r
. - 310 NEXT |
INT AT 7 . D F 320 FAS
. 330 CLS
. 3000 LET R=1
— . s @18 LET Y=1 E
. = : gD 3920 LET U=-20
" o) oY Er =ik, = 5030 LET 7 =CODE Bt (8
J@40 LET X=CODE B%i1R_.2)
. - 3950 IF Y =U+Z THEN GOTO a9
26 SLt J8°8 LET £IS3BE A3iR-28:Z) )
b 3 " 37 C=CO0E ¥ IiR-28+Z) 12
) ¥ o s T3 s PR 3880 IF X=P THEN GOSLIB 4220
18@ LET R=1 2990 LET R=R+1
116 LET o 3100 LET U=U+1 = . =
Fo A el 3119 IF R<151 THEN GOTDO 2022
B A : 3120 SLOU
;&_:ﬁ LI A g =3 FZHEQ $F’H’HT AT 17.,6; "YOU COLLECTE
e L Em I et 3140 FOR_A=1 TO 100
e PRINT AT 20 315@ NEXT A _ iyt -
S o N PP Y 3160 PRINT AT 19.2; "WOoUuLD YOUu L
S T S e ot KE ANOTHER GAME?"
@ IF IN . 5 ; L E7 ¢ 3170 PRINT AT 21.,1; "Y/N
g : 3180 INPUT S
~AD T e e R : 3190 CLS
= : : : f o Fion: 320@ IF Y THEN GOTO 40
iy = Sl L 3210 STOP
210 PRINT AT Z.X; @& 4@8@ IF C=12 THEN LET T=T4+1
220 LET ANin, 1) swLiing ! 4910 IF C=140 THEN LET T=T+5
B3 LEL SBR.e2 2w 4220 IF C=13 THEN LET T=T3Q, &€
5i3 EE$ Ei;? };::g;$ 3 4238 IF C=141 THEN LET T =T32.75
6@ LET A=A+i 4040 IF C=168 THEN LET T=@
i::'a SCROL L 4050 RETURN
SR ITF A<1Is=1 THEN COT 1S LINE 8@ IS, UITHOUT
500 PRINT AT JHEN PEIE 2" ar o THESE sPACES
AME S BB tﬁﬁhfﬂﬁ B 5
2090 FOR A=1 TO 18 s B
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VER 1982

MBUTIN

Autumn issue on sale July 23

And we’'ve got even more
fOor you next time!

Make sure you get the next bumper issue of ZX Computing

Features include

How to produce your own user-defined graphics
Fearless book reviews
Penetrating software reviews
Using the ZX81 in business
. Getting to grips with machine code
. A host of games, ZX80 and ZX81, 1K and 16K

If you're serious about exploring the full potential of
yvour Sinclair computer, and you want an easy-to-under
stand series of articles to improve and develop your
programming skills, then ZX Computing is for you

Fill in the coupon below and give it to your newsagent

R R 3 R R s o = e e S e

| Newsagent, |
I Please reserve me a copy of the Autumn issue of i
| ZX Computing, available July 23rd. |
| |
| Name e N A A A e AT A AT S AR AR S A E Heads I
| |
| Address ............... o s ey s P oL e o v I
| I
| |
| |

N ——
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The E:plurEr s Guu::le to the ZX81

A ZXB1 THEN YOU NEED THIS BOOK
Progian Tof 1M RAM_ snd progeema for 16K HAM

sarmeri  Budiness and Enginesring Bl sl Ty
RAM & D Caircunty haful RDM Rowtimes. Hints

What Can I Do with 1!{"

-

By Aoger Yalentn A traih and ornginal vk L “E.
. ntsirang 40 program and routines Tos ihe //
- .1

aupanded FXE1

34 Amazing Games for the 1K ZX81

by Almvtmer Gomarlay £3.9%

The ZX80 Magic Book
*With BK ROM/ZXB1 Supplament®

Wi wed BASICS imipros

Gettmg Acquamted with yuur ZX81

1 TR -

Hastenng Machine Code on your ZX 81

Bk pr

R W Y TR T ™ i
s to g " T B

ALL PRICES INCLUDE U K. PEF

""’- I c VAT WHERE APRLICABLE
OVERSEAS CUSTOMERS ADD
N _ WE
VISA (150 CARRIAGE PER ORDER
ettt bR PAYMENT WIiTH ORDER PLEASE

IMEDATA LTD ., .ru,___-'-'..n..llr-thh Hazildon

| GiMEDATA |

HAVE YOU BOUGHT

ZX81 GAMES

FED UP WITH BEING RIPPED OFF?

BORING/WORTHLESS/RUBBISH GAMES?
DONT DESPAIR, TRY THESE!

GAMESTAPE, for 1K

PROBABLY THE BEST VALUE 'K TAPE AVAILABLE

GAMESTAPE 1. for 18K
*STARFIGHTER

FYRAMID

ARTIST

= m—
GAMESTADE 3 for 18K

GAMESTAPE 4. for 16K

155

K.GREYE SOFI

WARE

CASSETTE ONE
for 1K ZX81

INVADERS (1K)

P Rubvthon
London NWI10

PHANTOM ALIENS
s DA I Xy &
Y

EH. London SW4 BUG SPLAT

Caasette One TK machine code programs

1K Basic f-’rm]r AMS

MICHAEL ORWIN'S ZX81 CASSETTES

CASSETTE TWO
Ten games in Basic for 16K ZX81

RECTANGLES
AWARI : NGLE

LR LR 1Y T

PENNY SHOOT

Michaal Orwin,k 26 Brownlow Road. Willesden, London NWI10 QL

Tex-1]
A

L]
‘.
|| i
qu..
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Graham Chariton shows you how to do
the impossible — squeeze a kind of
chess into 1K.

This program, which just fits
1K, allows two players 1o
play chess using the ZXB1 as

e " 1_K_

move from E2 to E4, enter
EZE4'°, then press NEWLINE,

and the board will be reprninted

their board. The program can with your move shown. You
aasily be modified to trigger the need to entér two separate
printer s0 you have a perma strings (such as E1G1 and

nent record of the game H1F1) to castle
It is very easy to use. When Pawns are automatically
the prompt appears, Just anter promoted to Queen when
ove as astring, thatis. to reaching the final rank. The

3
]
r
I
-
T

I

+ Rook; X Bishop; §
Queen; £ King and * Pawn

If vou have extra memory,
Yyou can enter an antire gama in

peces ara

gne string M3 at the
beginning of the program
deleting line 60 and adding 135
LET M5 MS (5 TO). Then the
computer will whizz through a
game move by move. It s
fascinating to watch. You may
wish to add a loop to slow
'I':lr'|ullr gdown a it SO vyou can
wiork out what is gowmg on

@ @ 8 8 @ @ @ W

R R R O
$£%?+15ARC
o8 PRINT
AA FOR A=
42 PRINT
S@a NEXT B
5@ INPUT M%
7A LET F=10% (27-CODE M 21} 3C0
E Ms-36
S@ LET T=13(A2A7-CODE M 141} 30
E M2} -36
a@d LET ATl =1 (F 1}
1@ IF T+«<2@ AND RAs(Ti="a" THEN
T REITI="%"
11@ IF T»8@ AND RS iT)="B THENM
T As(T) ="A"
12@ LET G=CODE MB+CODE M3 i12)
13@ LET ASIF)=(" " AND 23INT (G
21 =G+ (""" AND Z232INT (Gr2t 4>2&)
48 EQ0T7TOD 2a
) ) O R

L —

e S
e e .



orbit

S M King from Bristol takes
you and your ZX81 far out
into space, where you can
obsereve the four
innermost planets of the
solar system — Mercury,
venus, good old Earth and
Mars — happily circling the
sun.

A [ ..‘- fr ¥ Hr ¥ i1.% may I | 5E
¥ y L .1" = rar A ik E i
ICE lat: W ' T | LT place
bsarye e faur nnermost ) Star Trak tvpe of pro
3 ¥ f ot } sta i i i long-range scan
Mercury, Venus, good old ner report
NG  Viars nappily
The Program
b a program whict The rogran Wwas written
ginatly 1ed on a Sinclair ZX81 with BK
o8 BN animatad  simu Floating-point BASIC and
Ay tior [ e miovameant 3 1RK of '.]"\-‘_nj !::-r“““;h it I"r'
Fa ¥ 4 : MNe i T .Ir I"-.|l_:"-_ !I I"'I PR .!.I
. TRA: i I F W - P i of REM
vio ‘ sTBalE L | | 1 Wil M
F appare that pr § " . saving
Irate ' 3 Wl I Wil L ai ISS&d
» 1 er] program shi
’ ks sl . e v within 7 with
i - 1 £ # » i irfnat
Illabie ' imantat i give
1 ng prograr i ot aother
«rF » L
3L 3 “r ’ T and tha progranmn
¥ the elativi mot s uld h:,r, unaltered or a
r plane It the * with the BK'BASIC
] Yyl

T PRINT tha in \ " 10
xample. PHRINT s a blank -
Iisa the TroQud D ol aved
for 4000 - i ha POKE
ru o oy 1 1 valer
anaple e ¥ i uld be replaced
w a FEOR/NEXT
4 e L 3 (5L ]
SN vanable ar 1 !
yJians ea i 1Y i 1 i
mbers are X e ) antit
wotat & t : | i
¢ ¢+ 12 we linates 1 he start position
i Me T HHar
. 1 TR AL i linate { the start position
W Vi
+ = | X linates 1or the start positior
f Earth
50 B 1556 D8 ordinates for the start posIitiorn
! Mars

issign varables to the  ortital radi ol

each planet. The numbers are the
numbear of L:lr--l‘-.

aquestion The
sSNoOw Successiva

[ yaars

220 display the first
ynimated display will

earth days., montns o

~ ZX81 Programs

Line 23
ITE 25 A
Ling Jht

ag 3l )

Lines 525-540
Lina 545
Lina 550

Linas 560-575
Line 587
Lines 590-605

Line 610
Line 620

neCk I i It j bBer Ertere
2 | 1 Aar: B 0 &
tin ] e 24 f £
ridmuno RN ¥ |
pr Jram ratu v IN
statement at 221
hoose the p )
188
P¥ T [
lsplay tha S« 1
Ny Oay I yea 1
lsplayed
IKEes th JImilt i {
i nteoer i 1t Wwa i il 1
ffect LN imber wWas alrea
e0E I iT# ki
reater thar i i t
Ontir I
1 | i | | i ot
IMie e Oelay [ i ¥
- [ Wi ira [ [ I i
F. rE F s 1 | ' i
Br B 15 ¥
figure eanterad int y RuMbDer used by
the PAUSE instruct
DiMension 8 array i Der planeat) t
the pixel o ordinates for PLOT
.'\!;' L | e Tirst array [ i
noias A g gl
iculate the posit that el frh
r planets will be 1 0
Sir Hato Tl ¥. | 1 19 3N
Bl ite X |8 0 1 ¥t WA ot
gl 455 47°F 49 ] ]
pDIX&l Co-oramn AlRe
black - the starting [ ¥
planet:
gals 1Re ma WO i | I
ncrarmets i Ear COour
aisplay the position: I The [
dunng the simul
hecks to see if the required numb
days/months/years | & D
displaved. If thay have tha
program jumps ¥ T T
Dlack -ir the p | e nla

aunng the simulatior
incramants thne [ O0nD Countar

returns the lo

PROGRAM BETWEEN LINES 700 AND 9958 ONLY WORK

WHEN THE MAIN SIMULATION HAS FIMIS

— T LT e T s e e T ———— e R T —  B——————— e —
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f tha sSCreen

until a letter(s

are anterad

causes the program to jump to

Zx81 Programs |

AT

the rignt

Line 715

line 730 if a

Ly

waits

5 enterad

ar

Is entered then the

program STOPs, otherwise the program

at tha INPUT statemeant at lina 710

display the fifth “‘quas
proper INPUT at line 7

and wait for a

< gxecute the vanous subroutinas
ne 999 causes the program to halt. Equivalent to an
EMND statement
VE A | Wi
ICK i | i « O thi rea
ne 101 1 23 inverse spacas
Line 1025 puts the sun (an inverse asteri
m thie antre f the | ick squari
B TINE AT LINE 105
nsplay 8 planegils thear starting
BR TINE AT "’

ZX COMPUTING SUMMER 1382

SUBROUTINES AT LINES 1495, 1595, 1695 and 179
Of 1 terant BrRg t A
: f the four planet
SUBROUTINE A NE 199
PRINT g t} vaneral | ydings | 1 h
SUBROUTIMNE AT LINE 2 {
nverts ( | [ I ;
roinats ing tn 115] ¥ gacn | 1
tial latter by 1 x r 1
[ e display
el 14 antal T ¥
fnl; ¥
16¢ 1 . t
§ L 1a M

lal PRINT AT co-ordinates wround a MF I stats
The ZXB1 PRINT AT stats DISPLAYS the planet v
meant is of the form 99949 tatemeant k

PRINT AT (line) f { f '
whatever i 10 b puter normally write
PRINTed N BLACK the ,
g n It ire 1r 11 [ 'Ll i ]
21 incl IVE [ | 1
I.:_l!' I r Ir r a T Y { ] ¥ ¥ 1 f
to 37 ing Wi el j
L i:l ._,I' :..-'-'17. L { i linat W RIN 1 &
Tha X = O MNP 3T [ 8 b | i i
itemeants are of the Torm jrapit L |
19494 Pl T [ [ X W E 1 i
. i} W Y i [ T T i "
blacks-in' " p i i il y
9999 UNPLOT (X pixe 1
OO I Y Dixe ) rll r
whites-out [ I v
._r.':l Ir |. ] -r
X C rads are fromUto 5.3 [ i T
lusive i i | 14 i
Y coords are fr 33 jrea ]
d = 11 | 13 i | b/
W TV & |.l L} P 01 T & [F [ W W . [
BLACK ON WHITE the | i i i
| I | [ Il - | 1 L ] ]
T =) low Il i d nes) 12 ! 5y £ 2 .I
blacked-in'’ (Line 101 ) '
that th lana ynd - af ael T P EE
N De i tha b ek | L FERL i [ i

Space Savin

¥ tha nrooram 1S 16 Ba | A B riabile L - A E
R aim . | v B I Y fa




ZX81 Programs |

o i = Ef * # =1 =1 B = S K ING 1 b K L F
iD RE + 4 =50 - 8 I93: ot X - 1l = =EM * ¥ H Ll ITIDN
28 REM 3 LXE T™ 16 = E
=25 REM 3¢ . .
2@ PRINT “"ORBIT | RS 1
= PR INT e - L b | | 14
4@ PR INT THIS [IHMULRAT IO OIS
L F S T H=E 1 = | F HE MR — Ld4A LE = = &
HMEF ! I L 33 Sy ST EM 148 LE] i &
147 REM . I SF LI FOSIT ION
45 PRINTI MR
EQ PRINT iE § . =TRART & g 42
iERE PO RELATILUE 15 | - =
ro Th SLIN RN E HER = { f 1 IX
» JAI = {iC ' = SRl E =k REM . IE LUk
=EDS5 M
S5 PRINMNT =EM EMLUIZ
'_1=h ¥ THNT L e = .,3, - (S -k T
E R BE SLEE { N RCCORD I rax REM 4 i
L . F i - LE [ 1
BES5 PRINT E i 1+
7 PRINT HE PROGRS! =1t =3 & LE ! =
LDES HE USE] B {E F - Ii 202 FF RFETE - 14k FER
FOR & SHOWG =1 ¢ 3 = 2 IT IONS
PHYSICHL } = EQCH PL¥F ' RTEL
IET . =2 PR IMN]
:l PRIN =0 = F -T M1 7 7 ¥
& PRINT HE FF ! COES MO =212 PRINM E eER 1M - MNT
ARLLOW FOR ORBITRL ECCENTRILCITH
HENCE IT IS NOT VERY ACCURATE = = t =X = £
IN PLOTTING"
B2 PRUSE 42008 =20 = - R =
B POKE L4 3 /7 . = =F=1 [HF i
O CLS FPF "
25 REM =3 RRDI EL ExCH = IF - =1 iEr S0
=N F - NET 0D 24.°
827 REHM 3% MERCUR 235 PRINT FPLERSI I'?-.""F_"i'i; 1 = OF
108 LET AH=5S57 . 18E A
1@3 REM % 4 VE ML 1 =0T o -
185 LET7 27 ek 245 PRIN
187 REH 2% EWV =" 1 £ > = T IMi FER IOI
11@ LET HE L7 « 2 ll INCREME! IMNGE FRCTOF
115 REM =% MRARS =2 F D=1 iEN L i |
115 LET AHM=08.230E -3 22 iF FD = fREMN LE] =38
117 REM = STOARTIN OSITION 260 IF PD=IT {EN LET S=28éSs
MERCUR HERME S = = REM™M =»43 ET FER M COUNTER
128 LET SxXH=21 o O
88 LET TIHE=1
280 IF PD=1 THEHN LE A% ="0"Y%
=8% 1IF FPD=2 "HEN LET RS$="MONITH’
=29@ IF PD=3 THEN LET AsS="YEARAR°
=

190 PRINT "HOW MANY S, S DD
JU WANT ™
@1 PRINT O BE DISPLAYED?

25 PRINT " (POSITUE UWHOLE MNUMBE

s DHNLY )Y ™

310 INPLUT HD

213 PRINT

315 LET ND=INT (ND)

o=@ IF HD1 THEN GOTO 23S

J25 PRINT "POSITIUVE WHOLE HLIMAFE
S DHLY ™

382 GOTD 318

333 PRINT

335 PRINT "REAL-TIHME DELARAY BETW

EEN UPDHATES REGQGUIRED (SECOMDS) '

oS40 INPUT P

3458 IF P<¢1 THENMN GOTO 248

S50 LET P=P+580

5855 CLS

400 GOsSUEB 10900

405 GOSUB 1056

419 GOsSUB 11e9a

CIM HIND+1)

DIM I (ND+

CIM WVINE +
-
+*

-
[

N ManIn

B b

CIM LIiND

I E (MDD

BIM F iHD4

DIM MIiNG4

DIM MNI{ND+

REM #% CRALCULATE POSITIOMNS
OF MERCURY

e =)

i
|
i
}
|

ARpppp
NN
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CTOR
ER

3y
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you reé always
10 exotic parts of

ke Paris, Genava
you'll be In
5§ program which rapigly
nverte your money from

"

b na currancy to
The program, as
Bob Perrigo, caters for six
different currencies, but it
can easily be modified to
handle as many

= as you need. The

major currencies
exchange rates

pound are publ
nany nNewspapers par
Einancial

Eiilar . 1
] -‘:_Jl.l. "\-!

limes. Current wvalues have

bé entered when Yyou
first RUN the program. Once
F".J-‘i.r.ﬁ you
Jjsa the program again

né values are n

by entering GOTO
i RUI

ot 8 mistake. It acts just as
:.'."-I::' does n other E.ASI(:E..
-.:-,:,L.E -._:_-_ -r-__.: ;;ru_'.-:;rur": |r

loés 50 In this case Decause
the ZX81 consi

»a ain

anda
wWith
Any

jatting off
the world,

wWrittan Dy

currencias
and theair

with the
ished n

N. The word END after
@ semi-colon in line 100 is

gers the

aor Black
nead of

another

values of

16K Games

& instead

unassign
will stop
the error
other let

lar N combpination of et
3rS which i not used
gawnare in the program
o stop it as effectively as
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Insight

AT A St SN -

Frank O'Hara looks at the bug in the
original 8K ROM, and explains how it
occurred. He reveals a new bug which

only comes to light when running a
ZX printer, and gives a checking
routine which prints the powers of
two from two squared to two to the

32nd, exactly.

| first became aware of the bug

nclair BK ROM after
writing a fairly fast BASIC pro
yram to obtain the smallest
pnme factor of any odd number
yp to Z*<—-17 In 8 I
than
program out on
prime

matier o
seconds rather

Whan | tried the

minutes
5., the largest
number in this range, it seamed
to De taxing a long time 1o run
On braaking in and checking the
divisor, | found that it had gone

past the square root of the
about 69546). Un

checking the sguare root, |
found that the ZXB1 was

holding a 12 digit number (in
stead of 65536) as the square
) digit number

raat of the

ther investigation reveaal

ag armor 5 in exponantiation and
éven in subtraction. In the
2Nt all thesa afrors Were 1«

a programming
mistake in subtraction. To see
now thay arose I 15 Dest 1
sIimple exampie
throwgh 10 iIts source
e L. gives SOR (%)
rrectly as .5. But SQR .25 is
giv as 1.3591409. Listing
he ROM shows that SQR X is
wd as X**.t

T r
InNne n

avaluate
t Hio RINT .25**.5
Jives the same wrong answer

3591409, The function

N ¥ 1 m s evaluated as

EXP(Y * LN X). The instruction

PRINT N .25 returns the
IS WEaT 61370564 instead

1.3862944. Two has

wan added to the correct

ould
suspect that agadition is at

nswear. At this stage we |

e last stage of detection
requires one to split the LN
wting in two, by uploading it
nto RAM and running it there
ppily this works. At least the
first halt runs and that is all we
eed, To evaluate LN X
ZXB1 has to add the log of the
exponent and the log of the
mantissa of X. In the case of
25, the log of the exponeant is
corractly evaluated as — 2 log

the

SUuDtractior

mantissa aof the bug
Because subtraction JUST

2 The log of
then vield zero. But .25

the
should

5 held approximaltaely on the changes the sign and adas, it
ZXB1, unlike (%), which is held will halp to think of simply ad
exactly. Theresultof thisis that ding on a negative number. In
log of the mantissa comeas oul floating point addition, the ad
as ¥a4<  an approximation to dend (ie the number being add
zeéro, Finally, the sum of 2 log ad on) has to be lined up with
2 and adds two to the the ther numbear the
correct answer because ol the augend to make the addi

bug In subtraction tion possible. If the addend

This !."l||-.i'; us to the source too small 1o ..:1'Pr" Ny ap

1@ FOR A= T0O 31

280 LPRINT BR7 1.1, .2QPDR6E
=8 NEXT R
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thoug 1 e i 1 Fuit
e v ) =y 4 o i
mare 1 thig T8 1. i
roguc the bug. Thres
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A i 1§
ROM) had the effect of causin:
a carry agjust el | 1y
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3t | AL Wi
¥, jive i &
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rea ovites. | DI { b
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J 1 L | i Ité rpr 1
T1he re

Even wit Uy
ROM . certain wers of twao are

It workad out axactly
2¥*31 wE T fisplay a
| ligit Frogram two pr
INé powers i r fr S

juared up to two to the 3
exactly, w ) thar dig §
hat it proa AN be u il for

Neck ng certai BXpre
nthe ZXB1. Once v
|_||' |'|- B 1WA § i i ¥ j
ng it with LET N ket
40. As alternative s
pletely accurate axpras
recommend LET N 2**39/2

w o [ S B K ¥ 1 -
and LET N L 2 d .
These can be fully displayed by
PRINT 21 MN 21EB and

BT A " [ ¥ = O3

PRIN 42'":N 42E8

& Tt L0}
raspectivaly

ZX COMPUTING SUMMER 1582




ZX81Workstation...

1S a styhish 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 unitcosts £15, a built-in
[}(:wm milf‘h 1S ci-. Qiu* [;L!QIL'!C]P at £| 50, inc. ‘u’ﬂ.‘l'

i - waace Tel 01609

Moi

Mine of Information Ltd
Microcomputer Consultancy & Booksellers

X OTHELL®

¥ Easy to learn
\ ¥ For ages 710107

‘1 ¥ Pit your wits against
aninhuman intelligence!

¥ Nine levels of play from
novice to expert

Prices include P-Pin UK
Add 20 for delivery to Europe, Africa or the Middle East
Orders to: Moi( 223 )1 Francis Avenue - St Albans - Herts
AL36BL-England- Phone 0727 52801 - Telex 925859

ZX81 SOFTWARE FROM ‘JI_DEO SOFTWARE LTD 1K& 16K

VIDEDO SOFTWARELTD

=3 =
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ZX80 Programs

A. Beasley

After using the ZX80 for a
few months | found that there
1 Tor a simpia
numbernng program. In the
o0 solve the problem a
ogram was written
ut but this took far too much
meamory space. While machine
cCode was the obvious solution
t did raise yeat another
problem. How could the

pred so that it

without any
trouble. After attempting to
store it in @ REM line it was
_-+ the CooRx

ol | 3

dl 50
nade the system crash whaer

the program was listed

solutions
To get over the problem the
following method was
leveloped. First all the
ariables are CLEARad. A

[

n the reguirgéd numober

bytes and the machine code 15

POKEd into it. As this string

variable is the first in the list

&d you have tha location
f the first character in the

string. To call the program you

simply find the value of VARS

JNe and usae tThus NnuMbDer

More Problems

thod genarates ims own
set of problems, however. If
you are using it tor program
yparation you cannot use the
following commands, RUN
LEAH aor NEW. By using
) you can get over the

problem and tha others

HUMN
are not really drastic

The main advantage of this
athod 15 that when you save
the program you still presarve
the stning for the next time. I

aT-1daT}

should be noted that the
GOTO and GOSUB statemeants
are not altered but you do get
evarything into 35 bytes
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Operation

program type i

with £% containing 33 3
characters. Now run the

-
o X2

‘f O usa tnea

Mmmg
=i —f

y Sadaly

program then remove it by
tvping just the line numbers 4
and then ‘Newline’. The 5

program you wish to renumber fy 28

T~

~an bea Keved in but remember ]

ROt To use the I.‘]I._Jr'nlirl [.l':r"\H 8

keys and make sure that the g
7 &

program does not contain £3 10

L

o

o activate the renumber 11
tvpe PRINT USRHR 19
(1 +PEEK(16392] + PEEK 13
{(16393)° 250)

>
—

5 06000EQA212840702
404 CB7OC0237EFETE
T A=1+PEEK(16392

RC=1T0 33

20FA

+ PEEK

ddddddddddddddaaaanoannni

T4 E A
4] 146 L1A

B7

I

393

B14F30

FCO1BEB




: Library _

After the first mad
programming spree with
your machine you may like
to build yourself a library
of useful programs.

T I - F[..:t-f..._: Y P
! i | | Ih: - i :
' | | % | E\Fl
i ; o PR
RS

&
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W Wesks attear the
hase of vour ZXB1 may
stifiably be detined as the
fatuation’’ stage. The
DOWEeT aof the machine to
jenerate data at apparently
henomenal spaed is
na aven axciting 1o
3 WY the computer
' wd. S as of little
3MS ngly saved
i jsette tapas most of
i antrad around the
E = "_:, T M '_...:w. il
programs include printir it
HE 47 times, filling the
gan with nine-digit columns
X} 8 | X O
] egua 5 choser
for thi plaxity
hasa little morsels
[ & are crammeda
" a & N SOME
v 120 Ipes
-.: " [ rehase Foary
[ § 1 F iNK Cassatli W a
mant 10¢ I The
i i of
i R
i v cad tei
= = Pl Ty e ftharafor 1
K Y O rar G g t Th programs, therefore .
rganisation, The  programs, there _
KE"'{’ L emonse wnat you avi
o frin . i - namad thean It vou have 1 In i [ 151
' | arith ’ after Any attempt 1O organise your amend a progran ther Wl Mess A ol
grate the t tt iputing hife must bagin danger o1 the axtra Tew DyIEs the bowels
Her sola any with a simple rule one extending into the abliterat arr
progQrar natape with a copy the beginning ot th axt f e s t |
N -n Na Es on the revarse sige program f the tape is ; ir
allll g II Superfi ally, thns appears 10 accidentally W Nt i
Bt things ome O an eni 1 Dbée a King waste it tape plate of 580 milar b W 1
B T ik P bécause. on the avaraga, most |-_,,,_lh.|u:r Wil hazard 11--11'_._‘..- = I it
Nost of tha tapa will ramain unusag ::..-"”:'_'1"1'-, o wnly o thiat
1 tha § f ¥ tin spite of thus the rule is program Is lost: It yvou lend a ythermat T
" Mt e tha ung numan terms. It 18 tape to a friend for copying yricd fr i
Most of better 10 waste a few teatl o1 purposes and it 1s returned a i 1 o,
} b 1 atively inaxXpansive tape ir O pted length { jarg v
! aw i IV return for the followi thare is danger of physica progran
¥ ed benefits: no nfunating violence breaking out if only lesign of na
) ! L4 W B | garches 101 : .-__Il_r IMS (&l F. | r-'--_| an b i
i widle o nead 1o Nname :;,._1|-_ v B i v ViFi ¥ f
discard a psychological Tactor mistakanly k«
Weeks, perhaps even n instead of 2 6E-4
Of programming waork
'-h" # i
1o IMprass thea
i - = G OouUusIintanct | 1 int
A REM PRIMHME HMUMBERS Juainte :
= - = 2 Iwenty or i f
'3 yIHM Q{Z2aaa y L
1. ET - 1 asas with the whole rasting
“ il | L=
= >CROLL i a partioned cabinet  w .
i O RINT 2 anhance your local reg {
L LET @{1) == 15 an egghead
@ FOR G=3 TO 2000 STEP : . .
9 E i - ' .
R H=1 TC Z y elf-ex
2 IF INT (G/@(H)) +67H) = HEN  Worthwhile
Q0 -
EA S Programs
Kk " o
& ET Z=ZL+1 Worthwhile " in th {1iiabt
e f BTy =G . .
'k s E e L s means "'is it worth v
i b -~ ]
4¢ SCROLL tana Consider thi A ) \
. = : I ! ] 1 Y W
=L RIMT G & 8 88 yhile " '
- - as a5 K 5 & 1
& PRUSE 5[1 e S P
o 1E %7 - 1 whn | i
HaS the program b
testaeq for avary concsivaple
. |I";"||1 cCOmDiInation ror LY i
L example, what happens if y
; input a "'&’ " or a negative Y
e number or a number witl purg il
umpteen digits in it? Nothing Remami
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~ Library

y
Iy
&9 EXPLOSIVE
remarks on their respective GAMES
lifficulty factors B
1 ZX81
" oMo
; - \MA
Numbercrunching B X 7
\ -
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3G relat ¥ » 5
mple pa the - J
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i r 1
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Fur W1 ¥ 0 10
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i bree f i 7 pular t cannot be imethin T " a8 W
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A Teachir } 1 TH | I the mn Ma | @ gt
aar i o I i 1 W iOTE nate ular . I Jran
5 I u i hinking up I galac Jions } o i
rog arer viely e ] 85 or trogucing i [ | hey wil +f
1 W ing I . Wy . sthing I 1 i iple of U t ile
y i nfortunately, a game from the Newtonian tak page
] Er I Q i nes Irticuianity Li 1 & 11 I f
L
g J
L

i3

o =y

ZX COMPUTING SUMMER 1982




¥

ippre e irs
SimMmple axamiy
1 WEADK T The

ationalists, based on 1

F'Il' = ]

{ | | 7 W
f i.-l'l.'l'l"nl‘l

T f Tk < |

~ Library
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how you define cheating aven require that supreme academic purists who insist on a good idea to draw out a
There is little point in re amblem of respectainy the d '~-d-’=r1u”'~' thought out i':.u'r" ot rough plan of campaigr th
nventing the wheel on every club tiel approach on paper first. The form of an outline flowchart
nossible occasion second intluence was that of prior to operating the key
Issac Newton, not practical necessity. Prior to Anoth cipline carried
renownead for his modes the micro-procassor and high over from the past is a
= deansity integration i obsassion with memor
r.JI-r*I:.-F.\-f:.:rl - r'I ::\.r::rx'l.f-trlru ::\l:‘r!ll- The Flnal words .-~’|-r1‘:iffl.:":1l.r1"‘.r£::rl .':'II'I"':Zt""'-,. i |I nomy -: SEEMSs [ ;-I: e
atatt T L Ll L 4 = 1 ol L s L
furthar than moet it g DIMPpUting was very to pruna a program (that
r: le:j‘ -H'.---'..r].-.n the In conclusion, It Is worth aexpensive, VDUs were non works) down to the last byte
g L. ¥a l-,.r-.p-, -ty gxamining some advice given axistent of rare. ever unless there is a real danger of
{own |'.-!|.-'h'- oroaram :I'-I" n ‘-'-:'.' manuals concarming thea response was spewed out on FURFING ut of memaory f
I % 11} , " "~1..Hr ‘i‘_ art of programming reams of expensive paper and have say,. a 16K mer v a8
L'-':.I cCO :"i*'.:: ‘ ".1-'.!+"|‘.1 matter Tﬂl..‘-:‘-il"":“T"r' IIPT :I;III e apove all, the cost per minute your unprunead program takas
P e s e 0 compose at the wecluded the luxury of idle 6K why fiddle about with it
E-.F_-l..l.sr::f':lj:. ..I.I.\r ; I:l:J __r_:-. uiarky kevboard it is called .l:r””j:ln.;; lo increasa execution soead
S e P i winaing it We are e R T R P o SR T S o £t
Inyway) some one alse might g, ATy A 2 POSITION with the ust for the salk
have read the same magazine instructed by the -Irl|.|' elders COMPULEr is ':lr’.:-ll"". Jary ynother pointless neratios r
Mg !_;”_] 1088 your 1O Write ',':1-.| ompléate program few of us can afford printers VOUT DIOGram work ol i
reputat ! Tha sort of r.-I.- rh’[-:,:-r :.|-".:--'|.- -!i'-'["" 1|-r||r-:;" anyway it least not -.. thi reasanably ticly leave it
modules worth saving for the keyboard: at least every first year of ownership. The alone and get on with another
future and continous use saparate module, This disipline "-..".L:”_. wastes nothing. It 1s a In this way your tape library
nclude, lining up decimal came into being because of pérfect doodling pad and will grow much quicker and be
o risgiiueats. S :..-‘. ..I;I;'r .rl';.|:‘|'{= ---l|'.||.-:"|--:‘:i-i unlike paper, can be used over just as useful as those of y
significant digits, sorting iratly. the influance of tha and over again. It is, however fusspot colleague
numbars INTo ascenaing of
descending order, sorting —
-“‘.r--\.. s into alphabetic order : |
e B ( \\l\\\HHhUHUHHHH I
regarding program modi s =
d full programs printed in =
-‘..-::._]._l."" Bs 5-:.|-r."|;-_ ot them = =
jon’'t work! The usual cause is —_— T
1 misprint some where along e
the line and readers, to judge —_— '-_I ’
from the rather acidic tone of —— i
thair letters, exprass surprise
that “‘the Editor doesn’t proof
read them before printing
Prox "H.,-j-':::",].l ‘,"F\.',Z"I"l'..i."!':
but to proof read cCoOmputer
programs to guarantee 100%
] ee¢ would probably
— treble the cost of 8 magazine
f they don't work
{ (and s them work t's
ANI good p ce anyway and the
IWMIPUTER mistake is often the trival
,.. yrcd ¥TUSSION OF INCorrect iNnsertuon
pr Bre of a comma or quote or
of equally | perhaps an unmatched
A little parantness
193 mav ba Join a local computer club
1o those They tend to be fnendly
WE T jatherings all anxious 1o learn
he art of e d retfreshing
frea fr professiona
BASIC snobbery of any kind. The
'Y axamole R ymputer addict tends
¥ LisE 151 1o beé thoughnt of as sugnuy
vl walra Dy normal  people, a
vired of tation. It is
yAZINES miorting 1t Spéana a raw
iy afford Mo in the avening with
e of The great thing
§ T  while the hobby
K, or s still young
. Asg the numbers of thessa
Aown every clubs grow and the
module membership expands to
€ QRNEra gx Sive limits, the character
& WEY Y ange. It coula reach &
' state like that which axists ir
damanta the so-called ‘‘exclusive’ golf
| Can Sif Clubs, questionnairgs on
A various aspects of the
4 arises. |s applicants background
i {c ;:.-_:l'!-.g,[::. God forbid, ..r-"..f'j may
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Personal Software is a new quarterly publication trom the people who
brought you Computing Today. To celebrate the launch of the BBC
Microcomputer our first issue will consist of more than 20 programs
covering Domestic, Financial, Educational, Games and Scientilic areas
All the programs are fully tested and documented and the listings have
been produced directly from the BBC Micro to eliminate errors. As an
additional service we are offering copies of the programs on tape through
our CT Software organisation

As well as featuring the best soitware from previous issues of Comput
Today converted for the BBC Micro in order to show off its advanced
features, the publication also includes a number ot specially commissioned
programs which reveal even more special tunctions

If you own or have ordered a BBC Micro, or are just looking lor a
collection of Extended BASIC programs to convert to your system, then
you need Personal Software: BBC Programs

Personal Software will be on sale at your local newsagent irom Friday 14th
May at £1.95 or you can order directly from us at £7.80 per annum or
£1.95 per copy. To ensure a single copy or a complete year’s supply {ill in
the form below you can even spread the load with your credit card

SUBSCRIPTION ORDER FORM "
T, e al i s

SURREY. a
ENGLAND. 4

SUBSCRIPTION
RATES

L----—-—-—-----------—_—-—--------————_- S

| ]
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16K Cames

If you're desperate to try out your .. ne o o signy
sea legs, this little speedy simulation & .o ™" ™
of a power boat race on RUISHP LIAO ..oon o e arive, e
should start the adrenalin pumpInNg. o e wo mn power
It was written by Andrew Thomas ..o @ ° ™
and Gareth Callister for the PET, and ...~ ™" "™ ™

converted for the ZX81 by TIm ¢ . we dirterence ber

WEBr actual! ang rated
Hartnell. o5
D is the aaistanct L the
You're in control of an ax give you the direction and ing on tha cornars will get leader
tremely powerful 16K maximum speed for that vou disqualified. The lower E is the previous ‘power 1
power boat, with a state-of gection. There are 20 sec the number entered for the main drive
the-art on-board computer tions in all. Even finishing the rudder, the smaller the E1lis the presant ‘power
M{looking somewhat like a the race is an achievement, as turning circle and hence the main drive
ismall black thing from Cam- you'll see when you run tha pro tha smaller the radius F is the amount of fue re
ibruﬂge:_ racing around the gram Entaring zero wil make maining
Lido against other top You must enter the your craft continue in a Mis the maximum speed
champs. The course and amount of RUDDER vyou straight line. The ratioc bet- for the section
weather conditions vary in need to make a turmn. Too ween the rudder and the P is your position
I«Ea:_ h game, although the much and you'll cut the cor radius varies from one to 1C R is the rated turning
|wea'.r*-.=.r doesn’'t alter dur ner, too little and wyou'll whan stationary, to one to
ing the course of a game overshoot tha corner fiva at top speed, just 1« S IS your prasent spaed
{the raliability of the Slightly cutting the corner make a difficult game near I is the rudder positio
Ir,l.r"a're- in Wast Ruislip is if you can manage it, helps |y impossible. To complete W is the prevailing waathear
bwell-known The course is wou get shead of the other the course, you must also condition
Irﬂ.-vrf:;: out with buoys to drivers. However, bad driv ragulate your speed to 8 X is the section numbear
I
| 18 REM =2POUER BORT + 248 FRINMNT "TCONEIT IO0ONS ARE RS
| 20 REH s#ANDREW THOMRS S 1] )
A0 REM 3GRRETH CRLL ISTERS 258 LET F=1&a«
| 48 REHM #7TIM HRRTMELL 3 268 LET FP=5
f} 9@ LET : >7@ LI D=10
| 1@ DIM A iB,1a) =98 LI E a
110 LET Rs(1l} “CHLM" I FOR X=1 T0O k
i 128 LET Rs(2)!="RHMILLO" 305 ROLL
} 130 LET RS (3) ="CHOFPY 310 ) RND(@.3 THEN COTO 32
] 140 LET As(4) ="ROUGH" 311 LET R=@
1@ LET AsS(S) ="UERY ROUGH" 313z ET H=S5S5+INT { RMI A S -WUs2
I 168 LET AR (&) =""3TORMY "™ 315 GOTO A
| 220 LET W=INT (RN 282) + 1 328 LET R=11 (RNHNDa9@) + 10
J 235 LET S5=0 32380 LET H=IHNT (3@+RNLD#+20+R~-3)
mmemememi 257 SCROLL ¥2

SUMMER 1982X COMPUTING SUMMER 1982 .




i
£ N
"
LD
- @
- |
i f
g -
-4
44
4580
.
k
i |
478
" = T
i w
4 k
4 =
3
49
SO0
510
528
ks =
- .
| i
=30
4.0
SS9
C

65638
F—r 1
3 i
"
|
i,
.
= * i
,
I
3
LR
. .
.
Th
.
"
.
%
ACY A

e
k

- b:
4

i

v

=l

-

-

f I
W
k

1

|

i .
TF
v

=l =3

LET
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LET
LE]
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LT vE i
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1 & THEN PRINTI yOul LE)
] SR { ; l-.. : T
L o T HEN 1 g
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[ ME T RE
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L
! L J FPEEL (=3
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(il
by Iy
r,-l1 POIJER MR 1N R IV
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.~ ; =L ae . ] TION i
! ’ 1 fi= i : A
i - i __—
- 1 o —LIx: rHEN GOTO 1
A+ 1 t 18 %T -
= E i L 18=t4 THEN GOQOTO
& THE! T} = &t
. A
& B roll T O CORMER FRHR
C THENM oTo S40
OLL
'-L‘E ni e L Y LIEE |"'I_:_'I
L 18
E 1
S=3A+4+E 1 .2 K LL“}\
:31.1aM+18- THEN GOQTO
L P4 =3 +1 2 . )
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+\ .r_'- T,._‘::_ r.' L -: f ’-. -J..‘
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16K Games |

REM S) GOSUE 7TE£EAND"CHAS ™
= [mT}lr.'

EERND)K?* CHRS "7 GOSIN

IRE T COMHEBENDS

Paul Gausden from b et
Kingswood brings a little :5if =515 5%,
machine code intoplayto . __ _ _ ___
put you In the Cockpit of cosus @ran = @ @ cice =
a biplane engaged in a =il S et s
deadly battle over the & LET CPY =168
Straits of Mallacash. 25 PAERREETNT ST S

ar 1 VT
Fir FAF - - - x )
5 han - = = e
] ] Al i Y | 1 b r =
yfter Y a } ; ¢ I = --L
1 Ve RS .
e B Ik
ara I
Rodnay 1EM it 1 t k
write 18
‘| 18 [ i A 1
30

V'O
wih plar P
ra oads what or L 1
i wory location 300(C Pau i i 3V e ,
splay ., and char ren 1 Vi
s de and jister 1 ba ar 4 & 4
= splay ab S W 18 :
This mear wi ig K - : =14
my sSky | ed te ]
1 e ar '
I ¥ty | RU i ina W
| ) 1t jogfight
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~ZX80 Adventure

TOI.IRIS'I' TRAF
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4 .-""“"-“'?"-*-J-I—I—L:_I




Zx80 adventure |
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Tourist trap




_— Tourist trap |

i |
b <% ,‘1'“"‘!‘! :.llrri. -"
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Tourist trap
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_ Construction _

Double
VOouUur RAM

The limits of the 1K supplied on-board with the standard ZX81
become frustratingly obvious once you start to write programs.
You probably spend more of your time trying to save memory
with little tricks than you do in improving the program. Here's
one solution. Stephen Adams, author of 20 Simple Electronic
Projects for the ZX81' explains how you can double the memory of
your computer. Even if you've never touched a soldering iron
before, you should be able to carry out the simple modifications
necessary to get some workable RAM space. This RAM addition
gives not only a full 24 line screen, but also gives twice as much
program space. The 1K extra RAM described in this article is
cheaper to install than Sinclair's own suggestion of replacing the
1K chip supplied with a 2K (4816) RAM chip.

-'::IH;:".“ car coma I tWo WO widress lines Al14 and the data bus. As the decoding I Nner ey a W W
forms. two 2114s or a single A15. so that when the correct of A15/AT4 provides only & repaat every JK witlh the 16k
4118 singl hip add : for the HAN | OK ( T i iy ’
tified as IC4 in the circuit 1638B4-32767) is on the ad RAM chip appears again and
diagram and two 21145 as dress lines, the RAM CS line t again, at every 1K within that The ?mo |C
IC4a and 4b. Both are f the RAM chips is lowerad to 16K section. In order to add Decuder
nected up o tThe samea data and binary another 1K of RAM_ we have to

101 - i1 1 af T hen ‘ tu - st 1 GK Space it : he address 8¢ T ]
operated by the same signa on the RAM chips, so that the arger units or else bot!
RAM CS, which '-\.I:j‘“"Hf.-ir".I!!'ﬁ other address lines using AD ti will appear at the sami
the trol chip known as the A9 can detect which byte is re fress. The line we will u . jates D gate w
Sinciair Control Logic or ULA guired. The data is transferred A0, which will provide us with change its output to binar

LT S
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e I
GATES1-4 IN 7400 IC

B —
N - - I K\I 6
N 2 | 2 )Jow—eps PIN 8 ERAM (2114 CS)
| 1 o——p—
4 4+
RAM g
- I2A
CS
s
e —{" "\ B8 ‘
11 3  Jow———p PIN B ORAM (2114}
l % . PIN 18 ORAM (4118
C
!
u

CSPIN

‘- F‘. I I L | .'.I

ILTS PIN 14 CIRCUIT DIAGRAM

wiput of gate  starting 88 binery O, then COMStruction and
dy binary 0. changingtobinary 1, thenback  Alterations

ORAM CS

TO PAD 2A
ON EDGE by s f ICAl
—  — gy W — T Lt_:_ﬂ“—.___'___‘_ K aer

CONNECTOR
1.._"-'-‘-.-'-._ “\ ?\}J;ﬁt "5'7' 3 + T s i
= L _ « 0 VOLT: otpArtbafupeirted e
7400 IC (UPSIDE DOWN) N - ol g Ao g
ERAM CS tachthe O voit and + 5 volt wit y
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e e USRI T

+5 VOLTS 0 VOLTS

2 &

CONNECTIONS TO ZX81

Cc9

IC4
: P —
A10 y ml- g

BOA

-

1 18 bl ]

7400

EDGE CONNECTOR |

Nt it of : gft is the ERAM CS line. The together. Solder tha ERAM CS waan tracks on the PCB and or ing The ther .
' it vou fix this will depend wire 1o one of them, making the ICs. Check that the nrne tha tima
I ! n what sort of ORAM vou Sure i loes not Touct the tions to the PCB are not likely t 1.4 i i i [
ine My tick t 1400 | 8gs ORAM s pin eight wander about and touch any L
jpwards) onto the printed cir thing else. O \ i
with 7% cuit board in the positior the ZXB1 and It be up to 4 i
ecd Shown. The A10 connection ONE@ 4118 as ORAM 1o it, you will find that PRINT thing is to look at the
i in be made by pushing a wire PEEK 16389 gives a result of 1 [ tforgett
L . s | axt t 2 eTs T is a bit more difficult as the 72 If not. or the v ; i aaq 8 1w
! soldenng it ORAM covers up one of the doas not appear, check all youir extra 1K of HAM
N o ERAM sockets, An IC socket connections again Tha 74 ilg i i
should be soldered into position I'he reason Tor all this work i Versior The ng [ NeapDe
: " inthe IC4b, then a 2114 I( that 21145 only cost 99p plu '400 and the more axp
dieells placed init with its pin eight left VAT, whereas the eapest 74L500. The 74LSha
itside the IC socket The ther 4816 i5 £7.00 plus VAT or recommeand it
' 2114 must be mounted under more. If despite the 51 38 It requiras la DOWEer
o eath the IC4. This is done by you want to install a 4816 perate
Lt . wing the top of the 2114 place it the same way round ir liodes |
- : 3gainst t PCB over the pir the socketofthe 4118 and cut jate. It is tharefore |
| ] T § NS fer I .1__1 Mow rr-|-~.'_r.|:. -‘I'I,II"!' L1 tol ;' B oW 3G it My i 3 T
y solder wires from the IC4a cor strap must than be insarted bat more I b [ 4
ALK nections tothe 2114 RAM I ween L2 and A10. This modifi 4L5( a the
! 3 i jeth gxcept making sure it is the right way cation will not Stop you using
1or the pa eights The top "ll-."'.:. 20 that the « i|!';1'.‘..,I\- of 16K pack, as the RAM
! * ERAM | aignt should then the IC is nearest the edge con nection on the adge connector
M g sk ) piece of wire nector. Do not solder a8 wire to  still works
o King su ! dot t pin eight. Join the two ERAM's
.I touch the wer ORAM’'s pin pin eights together using a > 2
sight. These pins are the RAM's  piece of wire and then solder shnpplng "St
’ J - .:..:: ME the ERAM f":;!.:-'r-"-:'!.,‘!'n'- 'i'f!"lr'
Put the 2114s back ints ERAM in socket IC4b Thare are at least three f
! heir sockets, making sure thie ferent 21714 1K RAM nip
By AL jré the correct way round e o ivailable. The L version takes
% as shown in Fig. 3. The top and FInISI"III‘Ig tﬂUChES €55 current and so Is useful A ---------_-
1w ‘ bortom RAM= should bae the vou are using vour machine .
“% same way round. Now join the Before applying any power to with extra boards. The other
et them e o pin eights of the ERAMs the ZX81, check all the conne two types are differentiated by
J ' VI jetl and solderthe ERAMs tions for bndges of solder bet their speeds. One is 450 nf
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Thara seams to be a myth sur
rounding ZXB81 machine code
For some strange reason it is a
common belief that programm
ing in machine code is not easy
indead there are even people
who would go as far as to call it
difficult. Suffice to say this is
not the case for, while it is true
that the use of machine code
was omitted from the Sinclair
Manual, all you need is one little
(BASIC) program taken from
the book, Mastering Machine
Code On Your ZXB1, to get you
started. Here It 18

10 INPUT X

20 LETAS="""

30 IFAS="""THEN INPUT AS

40 IF AS=""S"" THEN STOP

50 POKE X.16*CODE AS$ +
CODE A%(2)-478

60 LET X=X +1

70 LET A% =A%(3 TO) note
thare is nothing betwean
“TO" and *°)""

GOTO 30

Now obwviously there isn't
enough room in this article for

First steps in Machine
code

Machine code may seem
bewildering, but Toni Baker —
author of Mastering Machine Code
on Your ZX81 or ZX80 — is
convinced the whole subject is a
piece of cake. Here, Toni
attempts to convince you, with a
clever screen-handling routine
and the raw ingredients of a
BREAKOUT game.

me to teach the whole of
machineé code from scratch
that would be like trying to
squash Sinclair's BASIC
Manual into two or three pages
so instead 'l give you one or
twao little machine code
routines which you can use in

your own BASIC programs

Try this one. Load the above
program, then add the follow
ing line:

1 REM 1234567890234568789

Now RUN the program and input

e

16514 Machina
code address

“2A0CAD" LD HL
(D.FILE)

“0618° LD B
twantyfour

23 LOOP: INC HL

7E’ LD A.I{HL)

“EEBD’ XOR BOh

‘FEFG CP FBh

‘2803 HR Z.EXIT

o i i LD [HL), A

‘“18F5 JR LOOP

“10F3° EXIT: DJNZ LOOP

‘CH°* RET

Now please note — you do nol

need to understand what |"ve
written in the nght-hand co
umn, All vou nead to do is ental
what's written in the laft co
umn. When you've dona thal
type “‘S’’ to stop the program

Now add thesa lines

100 IF INKEY & THEN
GOTO 100

105 IF INKEY & THEN GOTUO
1056

110 RAND USR 168514
120 GOTO 100

G4

K

BR
36 |

ST(
e FE T AT o M T T T T . S, ST | L e e e S S S
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T TP T

Now type RUN 90 and just see
what happens whan you touch
any of the keys. Incidentally,
lines 10 to BO can actually be
gelated altogether now, and
only line one is needad. From
now on, any time the machine
gncounters the statemeant
RAND USR 168514 the
machine coda magic will work
Try this littie gem. Delete all
the lines except line one. Now
add the following lines
10 FORI=1T0 100
20 PRINT “'thres spaces
followed by three inverse
spaces 3
30 NEXTI

40 FORI=1TO 50

50 NEXTI

60 RAND USR 16514

70 GOTO 40

Run this and stand back in

amazement

For something a little more
complex, here i§ a routine
wihich will move a ball around a
screen, bouncing it off walls
and bricks

You can develop a kind of
BREAKOUT-type game using
this routine. Load tha machine

code loader at the start of the
article and add one extra line

Machine code |

1 REM 1234587890123458678
901234567890123456
789012345678901234
6678901231234566789
012345678901234567
890123

Now RUN the program and in

put the following (counting

as "‘'nawlina

16516/0101/2AB240/3600
JAB440/3D/2002/23/123/2B/TE
FEBO/200B/2AB8240/4AB440
ED44/328440/228240/3A8540
3D/2008/11DFFF/19/1804
112100/19/TE/FEBD/2008
2AB240/3AB540/ED44/328640
{010000/7E/FEQB/2009/03
AAB540/ED44/328540/228240
(3834/C9/5
FEBD/200B/2AB240/3AB440
You can now delete lines 10 on
wards

To demonstrate how this
works just add the following

BASIC

T8 PRINT thirty - two invarse
Bpacos
B0 LET X =PEEK 16396 + 258*

PEEK 16397 + 200
890 POKE 16514 X - 266%INT
| X/266)

100 POKE 16515.INT IX/2568
170 LET A=USR 16518

120 GOTO 110

Lines 10 to 76 just print the

board. You can replace thasa by
any fli'ld-‘l’". ['Jr':'lflr:-;] routime vou

like. Lines 80 to 100 are ab
solutely wital for the machine
cooe 1o work although the
+ 200 can be more or less

+ anyihing

it just datérminags

tha position of the start of tha

bail}, and ai
110 and 120. The instructior
LET A=USR 16518 just

i
movas the

the fun happens at

bal i

along If you PRINT A

sQquarea
{ after
wards you ll ind s alwavs

Zerno uniass tha ball hits a bric K.

10 PRINT “thirty-two inverse 1 which case it will be ona
spaces S0 you see, the loop 110 to

20 PRINT ““inverse space thirty 120 15 now really the whola of

) Spaces Invarsas space the "game up 1

30 aa 20 prove it. but as lona as

40 PRINT “inverse space thirty don Bt Bbeg Ao g = you
graphic A inverss space e ) s ot

60 as 40 and just play around BAS

60 FORI=1TO10 remembering that LET A = USR

70 PRINT “inverse space thirty 6518 means nove the ba
Spaces iINVarse spacs one squard 1 i

NEXT I

SEGOND FOUNDATION
ZX81 SOFTWARE

LL OUR SOFTWARI

Quality SoFtuare

ON CASSETTE AND DELIVEREI

BY ARETURN

ﬂr-ij

\. — —
P ] o= || -
1. 16k RAM Pack oY COMPUTATUNE
pChina ‘rr;’ g 3 BT ONE OCTAVE ORGA
d{;l”mjm“ e - -\‘ Jrom meEss itk coming Joon BACK TUNE AUTOMATICALLY f
' . y >TARTER PACK TWELVE 1K GAMES ON ONI
FILE) r & il i STARTER PACK TweLy MES ON ON
IH"E l—-"-D =0F t.-l.-.l-:lr (= CASSETTE, SEVEN MOVING GRAPH s AMES
hl‘l!'tp‘fl:ll.ll' GALAXY INVADERS INCLUDING Road-Race Cubsen k
C HL AND Pop L LLENT VALU ] B
| A, [HL X GAMES ¥ v : =3
IR BOh ARCADE PACK FOUR 16K GAMES ON ONE
'EBh CASSETTE Surround, Tank- Shoot pider Chasd
1 2.EXIT AND Tenpin Bow 1 £3.69i
) (HL), A
LOOP VARIED GAME PACK FOUR 16K GAMI
INZ LOOP laywalker, Cai-Crash, Smargana AND Fos snd
T Hounds CAR-CRASH 15 MACHINI [ 'l
MULTIGRAPHICS 2.3 WORTH £3.90 ALONE! ALL FOUR GAMES - £38
¥ ;- I.' Ir_...: w_L_”liﬁﬁ 6K, USE YOUR ZX81 AS T
’... i TI 1K GRAPHICS » sAME RECORDER FEATURES TO MUME A
i B ae s accurate ) MENTION - |
S loft col _ G.C.E. EXAMS 180 MIN. EXAM IN © LEY
jone that 1K STATISTICS PHYSICS OR MATHS IVES GRADE ANI
programn DETAILED REVISION PROGRAMMIE i W EACH

£5
THEN ZX80 SOFTWARE ALSO AVAILABLE
IHEN GOTO | | BRIDGE SOFTWARE (2Z) *

4 36 FERNWOOD, MARFPLE BRIDGE,
STOCKPORT, CHESHIRE SK& 5BE
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HILDERBAY LTD
PROFESSIONAL SOFTWARE

Ve

ZX81 & 16K SOF Tn'uM-i!F Heviewed
Pavroll lor ur - ]
Stock Contro
Budget £ 1
Critical Path Analysis Lip 1 0 a
-.-lT'.Mfﬁr{p.jrt:* l oan LB

r'l ™ art

LAS. A TEd!y LI

> & ¥ = & =

a[a.maf;n-x} Beam analy for architects and
APPLE Il Payroll §
HEWLETT PACKARD 98458

« MEMOTECHGAK Ny

DO YOU HAVE DIFFICULTY LOADING TAPES! W

CROFTON PROFESSIONAL KEYBOARDS, MONITORS, VDU's
Prces include VAT, Post & Packing. COD Orders £2 extra

TAPE HINT: Don’t use the first 20 seconds
of your cassettes — most tape problems
are found near the ends of the tape.

HILDERBAY LTD

B10PARKWAY REGENTS PARK
LONDON NW1 TAA

Enquiries for Hilderbay Ltd. will now be handled
by HOLDCO LTD. Tel. 01-251 3090

ALSO ON ZX81 + 16K

nzi{12 months + totall The forecast

Financial Budget/ Las.h Flow Forecast: Thi

nangea and a .'.":‘1 : possibDility can De ax

Sales Day Book: keeps a record of all invoices, with netl

A e rated ar

Purchase Day Book: keeps records of all purchases and

Petty Cash Book: Keeps a record of all petly cash ea
{Ia%h Sales Dav Bnok es day book but with the add

Metl pay feature, Iincl. cash eque
[ | 16T o ke E._'.-.'."' 1ay
Cassette Recorders: individually tested for ZXB

= ml [ Ll 1. L
Barcharts lor Architects: a simplitied version, takes away
ihe ted task of manually handling the problem £2°

Bank Account: calculate your bank charges whilst keej

r af 1 £S5

itions N B.S f omputerfstructural progr ims/ed

Architects Programs:. Barchart witl

All programs now also available for ATARI and SHARPE

HOLDCO LTD.
14, BRITTON STREET
LONDON EC1M 5NQ
Tel: 01251 3090

4H

MICRO GEN

QUALITY PRODUCTS

ZX81
A/D CONVERTER BOARD

Price now only E£18.50

JOYSTICKS FOR THE
ZX81, ONLY £9.60 EACH

PFIOG HAMS AVAILABLE

ZX BREAKOUT . [SIIRSEIRIAINT

now only £3.96

NOW ONLY £6.50

only £3.95

only £3.95 ™

; |

1

Postal Orders payable to 2@

MICRO GEN Dept ZXC :

24 Agar Crescent, Bracknell, Berks. 1
__TEL: (0344) 27317
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REM MICROMOUSE 16K
LET G=16398
LET H=(G+1

PHINT AT ©. 9

pterisk) starts o

nang corneér ot

g for the battom

ner. There is a solid

if

soMmewhere near

FOR A=1 10 20

PRINT AT
PRINT AT
PRINT AT
PRINT RT

PRINT AT

PRINT AT
PRINT AT

PRINT AT

PRINT AT

PRINT AT

PRINT AT 2+RNLC*15.

NEXT Z

LET A=JINT

LET 0=0

LET B=INT

LET E=R

2+RND 218 .
2+RHD #18 .
2+RND*18B .

A,a; "N

3IRND *15 ,
.?fn”ﬂflﬂr

2+RHND#18

J+RND#15

2+RND #1858 ,
-1.-1

A.31;

1+RND 227,
1+RHND 227
1+RHND 227 .

2+RND 222,
1+RHND*»27;
2 +RND %24 ;
2 +RND 227,

2 +RND #24 ;

2 +RND 26,

(RND#B+1)

[RHD*lE*l]
PRINT AT 20.30,;

LET @=0+1

LET F=B

IF A=20 AND B=3@ THEN GOTOD

LET T=0

IF RHD>»».2478 THEH GOTO 126
(IRND 27) +1

LET Y=INT
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111 IF ¥Y=1 THEN GOTO 1209

112 IF ¥y=6 THEHN GOTO 169

113 IF Y= THEN GOTO 2660

114 IF Y=4 THEN GOTO 256

115 IF ¥v=5 THEN GOTO 290

116 IF ¥ =2 THEN GGDOTDOD AF4

117 IF ¥=7 THEN GOTOD 330

128 PRINT AT A+1.6B,;

130 IF PEEK tPEEH G+256 PEEK H)
=@ THEN LET T=1

148 IF T=1 THEN LET A=A+2A

15S@ IF T=1 THEN GOTD 100D

152 IF RNHD>» .2 THEN GOTO A9

154 IF A=0 OR B=38 THEH GODTD 186
S

155 PRINT AT RA-1,B+1.;

156 IF PEEK EPEEK G+EEE*PEEH H)
=3 THEN LET T=1i

157 IF T=1 THEN LET B=R3:]

158 IF T=1 THEN LET A=A-1

159 IF T=1 THEN GOTO 1002

165 RMND<.2 THEN GOTO 118
169 pnIHT AT R.B+1.:

178 IF PEEK (PEEH G+EEE!PEEH M.
=3 THEM LET T=1

180 IF T=1 THEMNM LET E=E+1

198 IF T=1 THEN GOTOD ApDDPD

195 IF RHD<¢.6 THEHNH GOTO 298
208 PRINT AT A+l .B+1.

2108 IF PEEK (PEEK G +256#%PEEK H)
=0 THEN LET T=1

2280 IF T=1 THEHNH LET A=RA+1

a9 IF T=1 THEN LET B=B+1

24@ IF T=1 THEMN GOTO 1000

245 JIF RHD <¢.1 THEN GDTD 230
258 PRINT AT A-1.B;

260 IF PEEK IPEER G+25B6sPEEN M)

=0 THEN LET T=1

??B IF T=1 AND A>® THEN LFET A=A
280 IF T=1 THEN GOTO 1000

298 PRINT AT A,B-1;

300 IF PEEK (PEEK G+256sPEEK M)
=@ THEN LET T=1

%13 IF T=1 AND B>@ THEN LET B=B
320 IF T=1 THEN GOTO 1000

3328 IF B=2 OR A=0 THEN GOTD 110
349 PRINT AT A-1.B-1;

350 IF PEEK (PEEK G+258sPEEX M)
=0 THEN LET T=1

360 IF T=1 THEM LET A=RA-1

370 IF T=1 THEN LET B=B-1

380 IF T=1 THEN GOTO 1000

399 GOTO 11@

1888 PRINT AT E.F; " *

1810 PRINT AT A.B: "pB"

1@2@ GOTO 98
2000 PRINT AT @,.15:"F".:.0.;: P
2810 FOR N=1 TO sa
2020 NEXT N
2A@2@ PRINT AT @.15; "N
2040 GOTOD 230
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The absence of a memory-mapped display can be a file
nuisance, especially for the writer of games programs, as ~edd

one of the most interesting things one is able to do is to
PEEK at individual screen locations and to POKE characters

directly on to the screen. Animated graphics, of course,
depend on this facility but they are definitelyout with the Ay

ZX80 because the screen would remain blank while the use

action was being computed. On the other hand usin
to put characters onto the screen is feasible an

Filing A Display
g
With a8 memory-mapped
display there is no problem
because the
contained within a fixed
amount of RAM. The screen
can be considerad 1o CONsIst
of a matnx of locations
numbear af hinas DY numbear of
haracters per line) with the
memory address of each one
f u_-.rj and known. To make a

aracter appear at any

asired point on the screan it
is simply a matter of POKEing
the code for that character at
the relevant location address

On the ZXBO0 things are
rathar The display

@ uses a variable amount of
RAM depending on the

display file is

differant

potentially a useful feature.

quantity of data to be
displayed. The addrasses of
the vanous locations on the

reen also vary according 1o
hr length of the program. In
addition the location
addresses change during the
running of a program
whenever data is input for the
first time or vanables are
assigned

The computer, of course

knows where the display-file is

in the RAM at any time and
the address of the start of the
display-file 15 recorded as a
two-byte record at address
16396. By PEEKing at that
address we can locate the
display-file and then calculate
the addrasses whera wea nead
to POKE to get characters on
to the screen

Character By
Character

The first character in the
display-file is a8 ""newline
character so that if we call the
address of the start of the
display-file W then the first
visible character location (top
left) iIsat W + 1. Each line
consists of up to 32 visible
characters with a new line
character at column 33. By
adding the appropriate
multiple of 33 plus the column
number to W we can get the
address of any character
location on the screen. If we
call tha row number A and tha
1_:!')|LJIT'IF'I r1ur?1|‘.;1er E 1.’”'![! t":H
address formulais W + (A
*33 + B

POKE &
l s USE

Of course the display-file e

has to axist bafore we can 1i
start PEEKing and POKEIng at 2y

it. If we wish to POKE onto a 3y
blank screen then it is first A

neceassary 10 create a cispiay: 54

file full of spaces Bl
Unfortunately a succession o 7i
PRINT statements will not Bi

this and although a
I'\E."! oD HE '-'\IT NG Cl|

achieve
FOR

-
individual Sspacas w It s ver o
cumbersome. Luckily 1

PRINT creates a ine Tul 24
ol Spaces so a short loop car O
be used to produce the 2l
requirad numbear of screan
lines. Obwviously characters 24
can be used as well as space
to create a display-file. Up ¢ 3
23 linas can be printad in this
way

Having ensured that we

&0
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the relevant address s
INOLTE A the i
i s otne ]
A TF ala F ']
retfer ; What 8 ra
i varse asterisks appe
Bty } ] BN WHar
P h r r
iy L LTI B
W T LET P
B E s m T A y
. 3 ] - L
Y it : ) £ | [ = 3 "..‘ )
L ¥ ¥ A i BEINT
¥ HSpiaYy I NEXT A
c Wk 4
'} 1 [ T B
W 3
W = F A 24 UR H 4
ir Jgn a THEN (3 TO 60
H® T T e 1 - [
D FRIN b | ¢ Y ey 13 + B
M i vaerny 100
. 5 4 i 1
¥ J |
e s irved Tu 4
i
rt [ 1 5 ETF PEEKITB&397
g thi E1 FP=127 THEN LET
1 (21} = P 1y

B
n
1
m

=

&L s L Ll
s spaces + P*256
' = - .
filg JE 53 RETURM
Ated g
i v " The f wing two alterations
] it
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POKEINg

38 LET £ L+ 1 ount N

y of D mMoOves Is J4 and displays the total at X il
Mumearals 8. 7 or B the end of each game tagether 40 INPUT C Which wavy S
] g J th tha best parformance in L GUSUEB 500 Locate display-file rl:;
ove the Insact the preasant sernes F:'l--'i'_-.lf'l';l 44 LETM W <+ e 1133 4 :.‘-|'!
wards NEWLINE after a game sets up B .F-r ,I.
[ Livily mputer another game in the same 46 POKEM, O Put a space whare in: 'fr-w
Keaps track of the number of saries. Entering a character 48 IF C 6 and A 11 Set A and ”
| ] I ] e B OR | 7 AND A =1 THEN maxKe Surg w .
LETA=A—-2°C+13 POKE off B
IFC = B THENLETB = B+ 1 g
0 p f mo i ¢ F d A =1 Y ’ . ..:_'
L] 3 W a i
* + of random number 4 PEEK (M BTi M LE r 3 ack :
1nor £ Z + | & | -
- - 'I e
6 POKE M., 21 ¥ 1
iriables pri ) B IFB 32 THI JTO E f " L.
PEER 60 GOTO 38 . iy
1 ] 62 FZ>Y THEN =%
! P..-'i ;)F{_!-_i" & i,_:' ( .l‘-.".lr ,“ ;L.:
F MOVES .
BE PRINT IEST SO FAF I_|.n
[} ead iy i 1 'uT.'1| :I W r\'._'
mbear ge i 68 INPUT X8§ ,r ":'
P T ' 70 CLS )
A ) 72 IF XS5 Tl oosE  NEWIL IMNE 1 I|
¥ nr i "
- a L ar I wWith 4 IUN b
"
a .nl-!q'--. juare '3
andom. Fatti ) LET F PEEK(1¢ }
termined by H 31 P>1 THEM LET F £ -
| b I W PEEK oJast ¥ I
3 | " splay 58 :
i i ¢ | act in Al oSt T ) RETURN

AND FOR i
THE ‘S

While there are many

similarities between the
ZX80 and the ZX81
in the way the display
: is handled, there are some
| significant differences.

= ZX COMPUTING SUMMER 1 co




e The display file is a block of

addressas that
te CHRS ¢
display on the

the beginning of
e INSeCt 188 find a Newline CHR S

thara are also New
8t the and O

can print up to

line, every
158 Newline CHRS

LJ:.'!:."J .r.l'r

K sqQuare if referances and should
Ly alterad
K1 canor To find the poSsition

}t , display file we can use: 5 LET

mne
32 CHRS per
33rd CHR S

T ! ese

V screen

contain the
ges that form the

s
Al

and

ne CHRS

1

the file we

Ae w
AL WE

the ZX81 ROM as

] i

£=1+ PEEK 16396 + 256 *
PEEK 16397. 2" will now be

POKE Z w

then this CHRS wi

%

as showr

E

n tha first positi nth
position, and so on,

notnet on the chart

To prevent printing,

for anotner & shauld | say POKEiIng, to the
33rd CHR S there are generally
three different approaches

et ) W 1 To use a dedicated POK
tart of utine that can never work

out to hit a 33rd CHRS |
2. To peek at the position on the
n~m%wﬁﬁwn“”[
PEEK (position| 118
Newling CHRS$) then don't
POKE here
-...:.' T ) Use a ronmuia th Wi
automatically skip v 33rd |
— LHES. & let us say 5 the [
position we wish to poke then|
Wi can use POKE
(Z4+X+INT(X/32).(CHR

ge) this wil

300 one alter av

That this fi

d3rd posithor

aftl to

cormact

"
A+H

0O THEN

767

. r]
J WL

Iy 80ds ¢

.:rl"

K 163!
6287
763 STE
NTIX/3
mula
1"|

s the

AUMDar par positi

ip chart must be
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POKEINg

Une thing 1o remeambear 15 that

the Q e 1s using the

Iy after thi

splay

nemory immediate

BASIC program. This means
that if the BASIC program is
alterad then " run is raquired
to find the new value for "*Z

or at laast the new value for

— —
Nnust e calculatag

[

a simple
may be as follows, We have a
lett-hand
'r'Fr":n"-_.ll'-.]

Ot 9 will f

gun at the bottom

side of tha si Feen

dany Ky reg
the gun
. fir

INeg on the screaean L O hire

at a target at the to

straight up 9 1o hire

farthest right

we will also

nead to PEEK at the top line in
the relevant place to see if we

program

have hit the ta

Looking at the
¥

yed that svstam can De usec

Bas we don 1 intend ti
Wer tne r'!|;r':.: i tha sCcraan
ung invoived has a

nmitec i..|'h

and the ple

After the normal line 5 to
fing ' ..; we then ;I'.-h.E
+ 726,128 10 put a8 square

block for tha I'hen to fire

! gun
straight up 1o the top hne IS
aasy, we simply POKI
£ +693 <
33 from this, pokKing all the
Faking the

32 CHR$ wide

2 3 then successivaly

inea 1o equal

HIMeE

and the numbar ot
to the gun being 22 we mus
shift to the nght 27 4+ 2

i

DS
iR rgr
i {i
vey tha o
WEe usa
e B
i o K
JIVE £
Fift s
T
Fir@ T
0 1F
VEr-5ti
EBlErTE
] '
5 W
] |. AJ &
W
Bl
snouild €
rEarr §

progranm




POKEINg

BASIC PROGRAM

LET Z= 1 +PEEK 16396
+ 256" PEEK 16387

100 POKE Z + 726,128

] -..:'_ | ;J\.::l !"-in"‘r"':"

FAS<"'0" OR A%

3°° THEN GOTO 10

Beginning 1o run out of
ideas now, | decided to use
tha above with differant CHRS
making line 200 POKE
Z+B.24. You will see the
differance i1s astounding
Finally, learning the effect of
jiffarent CHRS, | settled for

' LE A VAL ,.',.'-‘, the flake drift effect using

180 FORB=693 TO O STEP CHR$ 2. Because this is only a
33 juarter size It gives the

200 POKEZ+8B,23 mpression it's moving twice

210 LETB=B+A"0.16 as fast (very useful). The

‘%"'. NEXT ']‘: 3 orract final program then is

ITO

Run using KEYS O to 9 to fire
WOW We nave 1tne prooiem ol

Wt the =

190 POKE 693)*Z+B+
13-A"0.16.0
POKEZ+B,2
POKEZ+B+33-A"

0.16,0

TC | fl"i--....".l;.?. out the 320 GOTO 110

tire ne backwards, not All the rest as BASIC program
sSuch a good idea. Try LIST
1 20 ![J T r'h:'r:'\.]'!.' nne Mow for the 285y bit It ]
number to 230, N/L (new moving target. The easiest

ne). LIST 200, EDIT, change

> ] &
ne Num F ar 1o 2 "I:":_-' and

hange 23 (CHR$ being

poked) to O, N/L. LIST 210

] " ¥ ¥ —
Munming the program, oW

it e "':-.,':.."-!:’r' l"_ q

mmeadiately by plotting

n the same posit

1 the same routing. This

way is by filling up a string
with 32 CHR$ and printing it
at line 0,0. then shifting it
along by letting the string
the string (2 TO)

the string
and reprinting at 0,0
reating a circular shitt

Add lines

moveamant

ET BS

OCRB=1TO 16

ET BS=85+CHRS(INT
RND*11))+

80 NEXTB

L
70 F
L

$=088%8(2
TO)+B$i1

solution 18 accaptable though R - ' Ui
i b T e s A 30 PRINT AT 0,0;B%
Ny opinion It makeas the
oy e firing routine too long Running this, you will notice
g up the time involved that although you hit the
nar shaot

It was theratore decidea 1

tr blanking out the firm one
stap behind leaving omy one

“"" printed at any one time
0, N/L, 240, NN
"

L )

dd lines:-190
F *Z+B+ 33
A*D.16,0 followed by N/l
T change the ling
number to 230 and rub out

* 80 the line reads

POKE

target, nothing happens So far
The use of CHRS codes O to
10 for the targets simplifies
the scoring where we PEEK,
give us possible
ores of 0 to 100

then * 10, to

We now nead to alter the
system sightly as rather than
poke onto the top line we need
to PEEK at the location firstly
then alter the BS accordingly
Add to main program

1 L+B+ 33 A** 16,0 then 180 FORB=693 TO

Ll o

. )y §
. This works well, but it If shots are fired from all ten graphic symbols in the C8

- tends to give one the positions they hit BS at (1), string, |'ve up'ed the numbers 30 LETCS 037 ADHKINnE

ipreassion of a snow flake .| = (11 (14). (18), (21 by 27 to keap the entries RLUJ i

drifting rather than a gun fire (25 28).131). As these simple, the 27 must be 110 AT 2 i v €

shot. It was decided to try numbers don t work out deducted from the code before 260 Al £.14

blanking out three or four vaniently the best solution use. The C$, then, is rathar VISSED" AND 18ir

d/1 his formula should
reverse tha plotting 7or one

step and blank out the

-

T T o ~
stéep benindg

stens bamhing, 1o form o ehort

F
train and thus killing the snow string (C%), and use the record holds the numbers used 10 5*9 k.
flake effect. EDIT to change of the INKEY S (A) to give us a alterthe BS largeis We alsc 290 LET BS DDE S (A « o 0
ne 190 to 190 POKE pointer to pick out the number need to display the score (lhine . -
B<E94)"Z+B+132-A" required from this string 260) and blank it out bafore
0.64.* and line 230 CLS To save us warrying about the next shot (line 110). A line 00
30TO 100. This again single and double figure of blanks is automatically
jacided wasn't the effect | numbers we simply use CHRS produced forus in line 10 To complete the program wi
required :odes. Rather than entering Add to main program ust put in a few subtletie

STEP —-33
240 LET C=PEEK (£Z+B)
250 POKEZ+B.,23

15 10 store thase numbears in a

like a data statement that HIT" AND (

b e e e e e s LS i b S
Bl ZX COMPUTING SUMMER X Ci




330 PRINT AT O.0:ES(1) 80 LETCS=C8% +CHRS
340 PRINT AT 0.6;"'HIT CODE BS(X 128
POINTS (=) TIME 90 NEXT X
350 PRINT AT 2.8 100 SLOW
'OVERALL SCORE OF 100 PRINT AT 0. 6:A5: AT
360 PRINT AT 4,.13:H-T O0.4:A8: AT O, 2:A8: A
370 IFH-T>=300 THEN 0.0:A8: ATO.6:BS5: AT
PRINT AT 8,10;""WELL 0.4:B%: AT 0, 2:B%
DONE" 0.0:B8: AT 0.4:C!
380 IFH-T=400 THEN 0.2:B%: AT 0.0
PRINT AT 8.10:""VERY 120 CLS
GOOD
400 IF INKEY S » """THEN E LETZ=1+PEEK 1839
GOTO 400 + 266 *PEEK 1639
410 IF INKEY S THEM
GOTO 410 ORDINARY PRINTING
420 CLS
430 RUN 20 LETB=2

'l_l. ¥ .'.: d
41 RINT AT A A :!
0 NEXT A
The !.ltl;l'.'l.-.-i:'\- now 10 try and FIRST .h.. 103 B K
beat the 500 score using the
kevs in order 0 - 9. Ti f -t .
i LE = g
compilete the programme a _‘
" 3 =T | - ¥ 5 Feiiiled 1 FOR A
title and instructions should be SOV E - .
¥ L) - #
written in, at lines 440 < e
) MEX T £
upwards and end with |
GOTO 400 instruction SECOMND METH K1
Rather than fill a string fu e ; :
. T IMEe D i I
of blanks why not DIM (1.32). " ;
W
this makes the machine do the
ek o & Thaen uca Strir
'.."TIE. K TOr us i LISE O (] __'.' F ;-,‘: E'-' .. A*R
THEN GOTO 90
To extend on this idea why )
not DIM a string (1,352) if we FHIRD METHOD POK
now print this at 0,0: wa w [ Sl !

4 il o ¥
clear the top half of the . :
screan. Also if we print this E0 LETHR

. s i ) LE o
atrng (1)at 11.0; we will i EOR A i
{ . OR A
clear the bottom half of the B
screer o POKE Z + /
A simple way 1o print a Pty
F+ W
picture quit kly is to print it via 90 NEX
a String. The easiest way I8 1«
draw this picture on sguared
1
paper. 1hen type in a direct .
command FAST. Then line CUHCIHS'GH
number for example The first method of dir
FLKE 1 10 Tl
10 LET AS faster than the PRINT
1 fa The Iy 1
this is now followed by the faster would be I
- -{_.‘I: rest of ne baing blanks extreme A single line
i So the first line is filled with print the

[ TYME blanks then the picture can be iRt a stnng ntaming Tt
: ::." :. drawn in the normal manner as  pattern reguired, of course it
L] ™ : seen on the screen. When the vOou are prepared 1Togdo 1t

. ::h." - picture is complete end the savera { direct POKI
: MI':"I" .: juotes then new lina. We car succession will st WOk o

ik Wy now edit this line, rub out the fastest possible

unwanted blanks at the meathod ol looking 1o seea If

limiting the firing to ten shots We also wish to display the beginning and new line ti safe to POKE taks
s D H K ORone on gach key 10 Keap It Tair ovearall “"hit points H and have our reguired pictura in WOrks out at about the same
The shots information is held gach time the target moves the correct positioning speed of the ""PRINT A
VES(1 by S%. We must now fire ir we clock up “"TIME"' I The third method using the
2 1% the order 0,1,2.3 9. Addto Add to main program Try this simple program tarmula, surprisingly e
O«mam program WOrks out a ntte guicxer
[ 40 LETH=0 10 FAST response to the *‘PRINT AT
80 LET T=0 20 LET AS$ as well as being safe. The

$ 20 LET S$% (5] 140 LET T=T+1 30 LETBS : second method ir me Case
160 IF AS<>5% THEN 270 LETH H+C*10 40 LET CsS d may have an advantage aver
GOTO 120 Z2B0 PRINT AT 165,22 50 FOR X 1 TO 666 though it is slowest. This is
300 LET S8 =STRS(|VAL TIME T: AT 60 LET AS =A% +CHRS that it detects the sides of the
S5+ 17.22:""SHOT -1 ¥ (RAND <0.1) i 1
LRy aa10 IFSS 10°* THEN AT 19.18:""HIT PTS & 70 LET BS$=B% +CHRS bouncea or deflect a mowin
e btlatios. B GOTO 330 - (RND<=0.4)*24) object quite easily

& #
24) screan which can be
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ZX80 Games

ONE ARMED

Winnir
EMON
~HERRY
JRANGE
20IN
JELL

BANDIT

- >

——.."::1
(Y [y f— p— ey (S S O

appear

hen ch

0 hold bar

0 hold bar

g
@. To hold

arfrel 3 Pr

ross

TR

O
L
-

L
w
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I?_—_
S0 TSRO S N

This Is a ZX80 version of the pub
game. Three barrels are rolled on
which are marked six symbols.

_ According to the symbols
displayed, different payments are
awarded.

Winning Positions

BELL

BE|
JELL BE }
ASTI
ASTI { DE(}
LEMOP | ET 4
EMOP k
ERR NEXT
ERF F A
'n.'+ 4 * 0
AN IF A
8" A
IF A
LCLS
PRINT "ONE ARMED BANI
PRINT
PRIN
: PRINT
16 FOR |
20 PRINT
25 IF A {E
1 F A 1k
|- F All HE
40 |F All HI
45 |F All HE
50 IF A i F
List of Variablas JEXT
Re B0 PRI
Hesul i D WO H F RNI
Result for barrel tw 185 PRINT
B ' 1 G INPUT
St LE »
et | F( I
St IF ODE
he GO
=14 LET
St ME
Dur GO
D Ti

2 IX COMPUTING SUMMER 1982




P $ 16K Games

- OTHELLO

] m

Lin

I~JThin &

Challenge your £X81 10 this the most pieces on the Doard {

hundred-year old board game when the board 15 filled L

in a program written by W P when neither of you can move {

Davies of Bristi L 74

Jihello was invented n tr The player’s pieces are O - - g

1880s e gamea | § 1 o iNd the computer wlliied jr ‘

i der game Revears:, but has asterisks. The board is updated 3 3 ‘

wstriction 3 i opaning atter aach move -'-.h_.l-“."l" wWith . 'E-'E'

oves. Othe plaved on a & confirmation of the move and Qe

board MITh doubla the curreant score. Thare is als: '.'L?!.

eces. As you'll see at i Cue Tor the next move, as waeall ::

i aginning, there are fowr 85 an end-game r tine _-.-__l‘

i he board. You placs f yvou want a faster game ;_IL

ir own plece so that at leaast add 675 SLOW, 1035 PAUSI 1-1-

ane of the opponeant’s pilace i 75, 1038 FAST. This modifica .'}-..I.
trapped et w ee 1 piece of tion blanks the screen while the 2 E
YL i oLl W DIECE T he aver ."r.".:'f‘:: WOIrks out 1ts next :

. nent place or piece hen devastating move réaucing "

.
I r ¥ VT V1 thinking tiry

B COMN0S
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16K Games
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. S W |

THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX381

PROGRAMS, GAMES, "ADD-ONS
MOST OF THE MAIL ORDER ITEMS ADVERTISED

MAGAZINE AVAILABLE OVER THE COUNTER

N THIS
LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS;
PROPER KEYBOARDS; CONSOLES; VDUs

The BUFFER Micro Shop.
374a Streatham High Road,
London SW16
Tel: 01-769 2887.

B e e e 16K Games RO T SR s
590 IF N=@ THEN PRINT AT @,@;"1I 1158 LET O(4i =1 '
CouLD NOT MOUVE e 160 L ET D = 1

70@ IF N=0 THEN GOSUB 410 $17@ LET D (€ = \
71@ IF US="" AND N=@ THEN GOTO 1180 LET D(75=-10
1500 1.19@ LET C(8)=-11

2@ IF SM+SU=64 OR SMsSU=R THEN 200 LET HM=-

GOTO 1500 A L Bt

80@ PRINT “INNENEENS-EG 8RA OR 9 ;528 BT A (&) om
3 TO STOP-"; 30 LET Af4E) =U

510 INPUT Ug SRS LET & CEEY mt}

5290 IF Us$="" THEN GOTO 990 A DRt BEM DDTNT B -

830 IF U§="99" THEN GOTO 1500 SR b R et

54@ LET R=CODE (US$) -28 o0 LET S

85@ IF R<1 OR R»>85 THEN GOTO 5106 285 LET SM=0

56@ LET C$=US(2) e 598 PR INT "B 10 . 3 o oF P

E7@ IF Cg="" THEN GOTOD 510 - d - -

559 LFT E:CDDE ttiy_ﬁ? r iem th =" - r £=

588 IF C«¢1 OR C:5 THEN GOTO 810 3ZT75 cRTnT -

SO0 LET P=1+C+10#*R 1350 PRINT TAS i

210 LET T=U 3@ FOR C=1 TO

320 "EI E "D,T 340 LET X=RA(1l+C +10*R

330 GOSUE 48 e e s 350 IF X=M THEN PRIN #

94@ IF S=8 THEN GOTO <Az 1260 IF ¥X=U THEN PRINT o

952 LET E=1 137@ IF X=0 THEN PRINT -

6@ PRINT ~.';$‘ 1380 LET SU=SU+1#£i(¥X=U

878 GOUSUC O il b iad 1390 LET SM=SM+1%(X=M

< % -[F SH+S LU =64 oR SHa:SU=A T HE-I i 4@({" r_‘F T i

E0O0TD 1506 1410 PRINT

298 IF Us=* THEN PRIMT AT @.Q. L2 MNEXT B

‘OU MISSED YOUR TURN" 130 PEINT

995 IF U$="" THEM GOSUB 413108 140 PRINT IJ HAUE Ly r
000 FPRINT “MEENSRNE FOF TR 01 ' e e )
1210 INPUT MS 450 LET D&

1P20 IF ME="99" THEN GOTO 1500 2 e
1030 PRINT THB 8, "THINKING..." 460 GOTO BSR0
1040 GOTO S0 S@@ IF SM>SU THEN PRINT “1 WOwN

B e SN E LN S1@ IF SM<SU THEN PRINT “CONGRA <%
110 DIM DB} - R 5
12080 LET Di{i1)Y =11 e —n o 1 =

S My M td < 4 152 F SM=SU THEN PRINT - DRE
138 LET D(2)1 =10 L_.-."a ’ ’ : =

148 LET [ 3J =9 1S5S3@ =TOP

e e

ANDREW
DEVELOPMENTS

£X81

2XB BIT PARALLEL INPUT/OUTPUT BOARD FEATURE

INCLUDE

16 PROGRAMMARBLE LINES
EACH LINE MAY BE SET AS AN INPUT OR OUTPUT
UNDER PROGRAM CONTROL sma
FULLY TTL COMPATIBLE

wWril
fT'-n:n:I

A MULTITUDE OF APPLICATIONS INt
*KEYBOARD & DISPLAY SCANNERS
*LIGHTING CONTROL SYSTEMS

*HOME SECURITY SYSTEMS -
*CENTRAL HEATING CONTROL '

*MODEL RAILWAY CONTROL

AND MANY MORE!! £16.50 (inc VAT + p&p)

COMING
SO0N ~
il CONVERTER CARD ANALOGUE TO DIGITAL T
ii)] CONVERTER CARD DIGITAL TO ANALOGUE - "-‘
iiil RELAY CONTROL CARD
ivl] REAL-TIME CLOCK WITH CALENDAR ¥ ~1
Telephone BRIGHTON (0273) 564829 (24 hours), or writs 1o
93 BEACONSFIELD VILLAS, PRESTON PARK, BRIGHTON 2X G




p&p)

I‘J*l.l.

WG UE

wrile 10
IGHTON

—

Get gits into erinthe on a TRS BO and further
sma mber of moves nodified by Tim Hartnell to
ms progra 3 onginally makea it run in Sinclair BASIC arder
writte t C Scales Once you've got it working as tham out
fified by H J Garwood to run L you might like to modify

|

=T
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thne

it 80 that instaad of

compuier

inverse graphics
and gives you a congrat ulatory end

T Tk

e . LB
UST STODD Massal

prints woul

iNng when you get the aigits into A fTurther modification

feature. Pressing any kev at the

1 will give you a new gama




I 50Ok reviews

PEEK, POKE!

Peek, Poke, Byt i 1 routines. These programs. and th
peex ot Bvte  Phil Garratt 100ks at this e Thes proeme wis

hea cCcovear of this v i | FIaShy bOOK' With cover :-;:'::'.:I!'II.IFI-II:J.-;:.,j:.L ':r'.'-l-..l: -‘ I..-,--l'r'.‘: :'-:?
art by the man who gress. woiving squaions: W
e ikt meevers  Produced the COVEr Of L it i vl
Clive's manual. Shyio By rew. e

S timea lalaln].

learly intencs 10 give further | tned wara oug free and &
assistance 1o the new ownaear ir iocumentad T
getting his or her machine 'in manner and avoids merely are coverad with just sufficient This is a well-written and 8¢ lis
flight Of atleast up andrunn repeating the manual. Thebook information to ease the begir tractively laid out book, whict pu
'".:i goas on 10 cover anthmeti nar into writing his or her first has deliberately land succe pr
The book assumes ne assignments, vanables, loops, programs. To halp maintain ir fully ywoided becoming v od
previous knowledge ol com loading and saving [(with terest and give blistered fingers another rahash of the manua B
puting, and starts nght from the photographs to show vou what a rast. the book includes lovealy thirvk t would be ; ol
beginning with setting up the your telly should look like) little “‘De Bugs™ strip cartoons assistance 1 the new Z1 Al
ZX81 and adjusting your TV graphics, plotting a and a ZX crossward wner. even thougl
T sisalldonemna ‘-_:Il.. neariaed ing With the ex Thara are over 20 « nplety W i Itgrow i du
On ni ount use '__.:"'.1' el debugging, which 18 r'::-:;.!dl‘:‘,_::!'j programs ontainaa the M months W T T 1 Nk
Wl 5. it but thorougt in some detail. all these areas book, plus a number of usefu isers | would suggest that net 8o
BASIC DY
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Book reviews

BYTEand RAM

time you convince somebody
to buy a ZXB1, get them to buy
the book as well and then
borrow it. The cartoons are
great, and who kKnows, Yyou
may pick up a trick or two
“"PEEK, POKE, BYTE and
RAM', Shiva Publishing Ltd,
ISBN O 906812 178

ZX81 BASIC Book

The ZXB81 BASIC Book, pub
lished by Newnes Microcom
puter Books, is more staid in ap
proach than the others review
ed in this section of ZX Com
puting, and for that reason is
sure to appeal to schools
Aithough the approach is fairly
straight, the book is far from
dull, with witty {7) chapter titles
like ‘‘Gone out, bizzy, back
soon to introduce sub

routines, and ‘‘Graphics ride
againl"’
The book methodically

covers the ins and outs of the
ZX 81 starting with general in
formation on what computars
can do, followed by a short in
troduction to computer lan
guages and binary arithmetic,
and then a bnef section on what
a program Is using a sample
‘program’  descrnibing certain
actions by Mickey Mouse in a
Walt Disney cartoon. Once
you've travarsed this ground
and worked out how to plug
your computer into the tally,
the book gets down to work

Direct input commands are
covered, and in a section
sure 1o !ZUI'-1'.J!-LL‘ newcomaers

who don't have 8 maths back
ground, or don’'t want to get in

volved in such things at such ar
early stage then the pnonty
of mathematical oparators
(such as muitiplication bafore
addition) is discussed. Already |
can sense newcomers flipping
past this section in exaspera
tion, looking for somathing a lit
tle more directly relevant to
their needs

We are already up to chapter
aight (some of the chapters are
only ona or two pages long)
before the first particularly
useful nformation for first-time
bewilderaed users is presented
The use of LET to assign values
to variables is explained,
followed (in subsequent
chapters) by such things as the
use of commas in PRINT for
matting, ‘tha use of the EDIT
function, trigonometrical func

T

Tl

o
a TN

I il

tions (vou can seé this 1s Just
the sort of book yvour teachers
would leaap on), and GOTO and
FOR/NEXT loops

The book

believe,

would be
fairly heavy going

a per

despite it
son who has just picked up 8
computer for thea first time,. but
when used as a text 10 guge
pupils who have the benafits of
a live teacher on the &g
would be very usaful

is difficult to imagine why the
matenal has been presanted in
this order, with GOTO assigned
a lower pnority than converung
radians 10 degreas, and loading
and saving programs |18 con
sidered lass /mportant than fin

ding logarithms o

s simplicity, for

B

indead. I

' natural 1
sSQuare roots

If vou are teaching a class ol

SUMMER 198 ZX COMPUTING SUMMER 1982
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R e o

by the book

The ZX81 Pocket

ng behing the DOOK

t differs from

I X B0 Pockat Book. inn his intro
This is our
these
15 hopatully

duction sacond
DOOK along
although the style

Mewcomers
will hopefully find
something more challenging

than just another sat o7 games

lines

less clinical

comij utirg

to copy and run nave
tried to expand on the "usaful
subroutings as | think thess

give a much clearer picture of
certain features can be

nighlighted and NOwW you car

 BOOKk reviews

Qoog and
from the
laugh PFIN THE TAIL ON THE
DONEKEY to a TUNNELS AND
TROLLS CHARACTER GEMNER
ATOR, mn
ISTANDARD DEVIATION) and

machine code (DICE SIMULA

|"1'1'.r'a|.].'.}l‘..*-\. imThe DoOoDK Oire
vared Tr':"', Vary

good-Tor-a-weak

with some math

TIOMN) along the way

A number of additional 1K
programs arg : Batrteran
”lfl’l'..;hl. It the DOODK The

roach of the book is, as Tres
said in his foreward less

hinical” thanhisa

stnng handling 18 D near the

f ind irhy ar nply ex
|l!.|:' a0
b | PICK U rumik
st e as Al } \ Tali
10 USe In MmMany [ ] M
TAEVOUritea. and one wimncek TEL
r ar } 10 a othe
PEORIE Irogramit f
how well t legsi } . g
learned he use f PAUSE
G wi ] T renw I
YOUuU mMemdo e ALE I'
o rl at the 1 Qame
freeze the actionu Ny k
retouched 1 | vou 8 Diay
he ZXB81 Pock k. Pl [
Assg ite ISBN O 95 103
2 X

What Can | Do With
1K?

for

ZX COMPUTING SUMMER 18% CC




pemm SRR /> 20 Programs |

AREA CALCULATOR

The fTollowing program, produces
for the ZXBD snd using only the
1K of RAM, w calculate the area
WIthin & polygor The computes
plots the ponts whose co-ordinates
have been antersd UsImng 1 156
rymbo coda gndd thi BIEE
printed underneath The sign of
tha srea will be positive Il traced
Anti-ClOCKW I and negative
oF any 3f the Tur i plotted
clockwise On the display the
plotted points are displayed ir
e COOE B thé axes
numiserpd aCcording 10
ol entry

In the antry slape
90, inputs of greater value than
and 21 respectively

displayed although the area

st calculeted all
c
entry Tor checking, MEWLINE
cause the program | { f
tr Ime

—

—

= =
XX

t ; : thi Pt
D=0 ChinaTes ore repagted iTtor

ZX81 16k soFTWARE

All our software comes with full instructions and is SAVEd and ready to RUN, no
need to spend hours laboriously typing in from books.

mi7

PACK "W 1 L
' TRAF L - 1]
L * - J
iy il r L
= ¥ " W

FACK % -

i % W -
y o - r.u '
el o

FACK ¥ ) T
" il - e Jal
T L5 & -
£ s
MASTE®R . sAns  whe
L

[

TEa brimmi a1l B vl el

PROGRAM THE IXE IN ENGLISH

dANLAL B wone A s ihl BEve h
o L AMAL BT wis
‘h.:‘ Ty BN TLYE L

E‘“\ . LR p——
F———

CONTROL TECHNOLOGY

PERSONAL
COMPUTER SCIENCE

Cassatte 1%

¥ av '
' ™
1
- gy
4 ey
8
(L% ]

21 T

= - VAT & TS TN Qe

vER 1982 2X COMPUTING SUMMER 1982

CONTROL TECHNOLDGY
18 Gloucestar Road, Gea Croas

Hyda, Chashire SK14 5JG
061368 TH58




News

Clive sets
the pace

Uncle Clive will be donning his
tracksuit to set the
a half-marathon
July
1-' [e] !'.11 I'l,_lr._j"hlu' . b
ncluded in this year s
Cambridge Festival, will be
sponsored for £5000, by
Clive's company Sinclair
Resaarch which is, of
course, based in Cambridge
-] -'t[n'[.!ll-‘1 10 attract
a8 numbear of top-class runners
to the -_--'.-r Clive will be
among an axpected 2000
ympetitors followin g a thrae
)urse through the city's
Starting in
1058 ."|,_ll‘
it includes a
stretch along
the

sSweaty

DAace ir to be

held in

IR gl FfA&cCHE

ap Ci
historic streets
ing & Parade, ¢

3ir's off

w X

icas

rnversige
Lneasterton | Backs

aneg

and fimishes in the Market

Square at the Guldhall Steps

Co-organmnised for the
Festiva ambridge City's
recreation department and the
Cambridge and Coleridge
Athletic Club, the event is
opan both 10 Club

runners

r-.-,'- L,

based

and genera
enthusiasts. Entries have
already been recaived from as
far afield as Walas and
Durhanm

Uncle Clive told us his
company sees 15 sponsorsnip
of the marathon as part of its
commitment 1o supporting and
devaloping cultural life of the
city. It is also Sponsoring, as
part of the Festival, a concert
i Kir July 31

1g's College on

o
Firrvie x
Swncian

® Clive Sinclaswr

Sinclair miss the bus

aind Timex. wera
onspicucus by their
at the giant West
jter Faire held in

sco at the end of

isence
gt CompL

san Franc

arct

he baoth n the

listed i
catalogue as being tha Sinclair
e '|-I-+.'|- L

ghout the

nmanneaaoa
y shiow ,

S iter
1 puter

rhrou the
[ & .:_-l .-l.-\.l...\.r \.Irl
n the world, Some

8 [ :.- people crammed into
show with ovar 600 stand
be confronted at the I.I-n'q_;w.:
Sinclair booth with a tiny
nanawritten notice saying that

: people would not ba

Y
there

| found a disconsolate set

4 r 7Y R IaT:1s
i Tour £LAS | OWNers whno
are very much in 8 mnority

omputer usears in

America gitting sadly in the

booth X881

¥
e B 1
10 L88

SWwWapDin
stories

One anterprising ZX81
wner in the States, Eric
1eiter of 16th Avenue, San

Frar 3o, had a tiny, one-yard
wide n which he was

showing his expansion board,
suitabla for E'D'C Hr-.rﬁ
ZX80

the MicroAce. The

LX818 and the

eéxpansion board was a

comp spaghett
inction type motherboard

cated
WinICr
g and squawkears

of seminars ware
held throughout the show
was given by the

Lot hA
presider it Mindware,

was controlling little

A series

Michael Levy. It was
fascinating 1o hear questions
ose present at the talk
had never heard before of
B1. Michael tried to

the excitement the

from th
who
the £
explair
ZXB1 was
UK, but

WEere raceived

jenerating in the

CL '.'IIL'. S8 |'|I';- worgas
with some
When he told the
yar about the crushing
is at ZX Microfairs, the
el reached fever pitch

scapucism

Ti

alncla

Mindware is one of the few thea bast of 11 was mads & dea
American companies which available for Amearicar o get
nave realised how big the consumer SOme
ZX81 is going to ba when it in the |
take i in Amernca. Michae The secret waord from & lucky J
Levy has wvisited the UK three S18las 158 that tr nputer o buy
times in the last few months oy NOT D8 KNOWT i85 Tre -"";'.I"ruruq
1o sign nghts and adistnbutiorn Anan i iuncnea tnere I yarfum
deals for UK ['-.’:':“-'- is. He says Timex. The most likely nami Un
that the standard of UK 5 ‘Timex 1000 r i ovalt
softwarea, r|~;|r-1..-.h1r|- and appears possible, thi 1;.|_." ; ll
publications is very hi and omputer 15 sold with 2K “rr..l-.ilr
tNus was anxious 1o ensure board, the "Timex 2004

MR ONY
e r:'.-

Schools
ilap it up

Maore than 2500 UK
secondary schools have
bought ZXB81s 1o give their
pupils hands-on computing
experiance

Last May, Sinclair Resaarch
worked out a deal with the
educational distributors Gnffin
and George to sell ZX81s at a
cut price to schools. The
sChama, which 18 now closed
aimed to provide a wider and
morg eConoimic L,F'I(,hl, g2 l_‘af
equipmant than was available
under a government-assistad
schame for the purchase of
computers. Although the
government thought it was
wonderful for schools to buy
micros, it was not prapared to
give cash for the purpose to

:‘ 5|I'—|_.

aCchnol

T ;s

Incla C

ithougl
e ZX k
W aye
B aran
r-n-ic-r.
I!J aaly
w Torr
mbod
PR W

Bt béen

A
e

I e e

Merncar

Sincla
OMPUT
Breatin
at the ;

uch gre
5 marke
S8 Nt
gh-t

f'u-_]-th' fr
IFOSCOrM
“ 2y  LF)
2l Smpeatita

schools that insisted on al
buying a ZX81

Putting it diplomatically,
Uncle Clive said: **Although
walcoming the governmeant
initiative, we fealt it did not
fully account for the needs of

Schools
We baliay

succeass of

DrngINg Microct

e that tha
DU SCNeme i
HTIDUTers t

many SsChools

approach as |

BCONOMIC SOt
U 7
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Timax, &t the préss conference
Senclair Research

®Lam Tarshis, Executive Vice-President in charge of operations
announcimng s

company 3 re-up with

Timex buys it up

—————
ainclair Research have signe
Z¥XB1 s v i
2 171,000 reta
in the Slates. Very s Ty
ucky Ameancans w oe abile
i N X 4 i . 1 i
e BNOPS WhiCh sell jewaellery
J perfume and Timex watchs
L: INCH vE W &1 a
y il sales under the
sntract. which e
r cu '.1! 1 future Sinclair
personal computer products
and |imeax W dey pmen
| —T— - v
af Sar 1 Hmpute
tact e
| IT 8ls 188 TNe use 1
Il UnCle f BAS

few eyebrows in the States

Apparently the Yanks ware
wondering what in hell th
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A natwork of users’
the ZX81 h
UK. The largest group
al ZX B0 ZX81
Usars Liub, pro

monthly m iagazineg Intertact

Clubs Tor

the

acts as an ‘'umbrella’ club 1
pubhcise local groups, and
BssIsts In the presentatiorn I
the ZX Microfairs. The
national clut it 44-46 Earls
[ irt ;;:I |‘| : H BE |
ind You can =
issue of Interface, along with
detal it the club, by sending
£1.00 to the Earls urt Hoad
agaress
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Second show add-on
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SPACE INVADERS and usar
defined graphics will be out
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expanding output of books
software and salaction of
books and s

oftware
Based on the catalogue of
the second show, it seems
that a new ZX-based company
has evolved every day and a
half since the launch of the
little wonder
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Hardware

Microdevelopments
|

Stephen Adams takes a peek and
a poke inside this system which
is based on a single input/
output port and intended for a
wide range of educational and
control applications. It can be
used — with the other packs
available to plug into the port —
to monitor heat, light and
voltage, as well as activating
alarms and motors, and making
sounds.

| =]

-

The BBS'C o PQCR and LEDs. A suitable circuit devices. The port connectors pack or arn '_'!:"" port .I bt
diagram is included in the leaftlet on the back are designed to be it cannot plug directly int
Tt s 4K of dynamic RAM (2 x that comes with the port. It is ised by two other packs ‘A expansion port of the
} to add 1o the basic 1K vary easy to use and comes in a and 2 to provide eaxtra putar. It is in a8 tough black t
orovided with the machine robust black plastic box 3% » facilities, but only one pack can ikatha 'P’' pack, but v |
g gives a total of 5K, the 3% x 1% inches. Demonstra be used at a hime put and output sockets £ n
naximum amount of memory tion programs are given, and wander sockets. [ hase wands
wed by the system. It also with the ace H*T'u;JdH.'f:I‘n] infor ThE ‘A* Pact sOockets are the same as
vidas separate input and mation any user ‘-.h'.ll.||l.1 find it on soma multimatars T he
ut ports at the back of the easy The ‘A’ stands foranalogueand ailso take the connection |
pack whiCh are memory This is a basic building block the pack provides an interface used by schools and neges
iapped. Becausa the port IS for DLP's control system and between the digital world of the onnect Ip Science exper
emory mapped, it can be although it provides only 5K of computer and the real workd wé ments
*EEKed and POKEd to gat infor memory. this should be more Ve in The ‘A’ pack i
to and from the com than enough to control most The 'A’ pack requires a ‘P measuring a voltage betweaer

ar. It makes no difference if
the computer is a ZXB0O or a
.-".’ 51 and it will work with a 4K F!g. 1
r BK ROM. It is not possible to

258 1o the

. § et il
Nact any |||-._,I

omputer without using 8 Output from port set to 2.5 volts.
therboard as the anily other 1
nnectors on the ‘P’ pack are

molex pins for the port

These pins are about Wwh
ng and 'f"F.:-’if- .ﬂ"[ 1 ';I} for |r1r,'.:.1'. RESISTOR X

and 10 for output. Tha pins are

BT B to the aiaht data !
ed to the eight data Input to ‘A’ pack
xg and also provide + 5and O
y can only drive one B
IL gate from aach output pin
The ports address is any
nara from P 1 r:u:.]*':- 1o ;:'I?EJ;:
s the single port replaces 1K of KNOWN RESISTOR
AM,. The plug connections
sed for the port are readily 0 volts.

yvailable rom othar sources

The port an be demon
strated by the usa of switches
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Hardware SRS I
and 2.5 volts. This will produce Table 1.
» number between O and 2565

n PEEKing at the INPUT from
the port. There are +5 volts

0 volts connactions from

-' : @ pack, so these can be used Pﬂf’t |F_,- Pdﬂk 45 ma.

create the voltage required

. The 58 h'-'r'll-lll'l-] I-"':" nJﬁt‘{‘f '.."-'lr_l‘] carg B P L e T B - . e
15 they may cause the crash of ‘A’ pack 80 ma

the computer if too much cur-
ant is takan

The output of the Digital to ‘C’ pack 775 ma. (Max.)
Analogue converter will con
vart the number batwean O and
nto a voltage between O
j 2.55 volts. This can be ad
jsted within the port, if it is not

arredt

aither an answer somewhare

t. and a complete circuit pack, but also burn out the ‘P’
ven. The accuracy pack as well so'“'“g Equatluns near what you believe the cor

jlagram is given
s =59 n both the analogue Thesa devices are intendead for ract answar 1o ba, or if thera
put and output use in aducational or control 8 mora than one correct

The resistor could be purposes Gameas could be answer a number near the

gasured using this aevice Dy anaother ;_-_|~.J~:,.|1|;_'- usa. but the This clever routine. written by answar you are 5+_.“h|:-|“ Than
necting them as snown INn  price of these packs might put Jaramy Ruston, usas Newton's press NEWLINE and sit back
Fig. 1. By knowing the voltage that out of bounds. Tha limit of | method for solving equations and watch the fun as the com
iCross the known resistor and only 5K of RAM and only one Enter tha equation you want puter verges towards the
he voltage output by the port might prove restrictive in | solved for X when prompted by answer
ogue port, the resistance yse, but up to 128 different line 10, then in reply to the To try it out, entar X*X -5
in be calculated. As the 1 bit devices can be controlled prompt from line 40 anter a (to find the square root of five
2 of the unknowr The boxes are robust and starting position for the ZXB81 or X**3-27.6 to find the
ce rnsas, the measured ould ba used in schools with to work from. This should be cuberootof 27.6

across the known oput neading a set of expensive
1 will fall. The computer plugs and sockets. | have i i
yn then e used to work out doubts. however., over the in I 1 T 1
@ UNKNoOwWnN resistance puts to the 'C° pack. Il any ; s
voltage over + 5 volts is used, _ ENTES } amly
The ICI' pack some form of protection will be g 1 i g
required to stop the port blow I P b g
L ag he 'C’ pack again requires the ”'511"”' . . . ¥ ’ ’ i 19 ’
¥ P’ pack or another ne documeantatiorn that
t i a8 pack or anotl
' s Th » ek can | comes with the port is very :
(& o s Hak et i = -y I i)
et orde Hhs SOt clear and simple to ungerstand el . : = .
: k of tha ‘P The leaflet included with each g i k ; ¥
1l 2 D i Lne !
: The 'C" pack provides aight pack details its uses and gives a \ ’ T EF
mm = s L I L1 L -] iy . ! L i =" 1 c s =
e slavs which can be controlled Program to demonstrate its BR TN Py apa
Vi ay i 1 o 2 LU LT Ued i i e T 2 y L J ! £
capabihities. 1he current drawn e - .
cedd v the output of the port. The : | ity 5 L ¥ N =) o 1"
by thase packsis shown in table T - T
vs are t making ket i byl 11 L1 :
W ¥ ok nary 1. DCP PACKS | ost £37.95 tor . & T § R =11 . g . SE
] 15 ¥ | = ! L ¥ thha i o o f ’ - - v
i The o m thea back are ne prce O the J pack
bt na 2 mm sockats £29.95 for the 'A° pack and L EY ) =
i & same 'm 1 At L : L i
i B 5 i 3 ¥ 1 sack . Both @ LET o i N T T
séd on the 'A’ pack. The out o - —t e T . . )
e used 15@ LE Ml 5 . el il R
for ts consist of eight single con -
MThar ports
£ t switches, which connact ’ e
i mmon wire. They ara not o
aCt o the computar at
T hi ts are normally
Se0 and can carry 12 volts at
amp maximum. Therefore

when the computer s switched
and the output from the port

£932, all the switches are
sed would have thought
¢ would be a disadvantage in

A control ation, as all the
BVICES be turmed on
wder no itrol from the com

¥anp

he inputs consist of a set of
sight resistors connacting each
I the Iinput connectors 1o 0

ts. This means that when
PEEKing the port with nothing
nnected the user will sea O
There is no buffering betwean
these input pins and the input 1o
50 that the apphcation
Ny voltage abovea + 5 volts

d not only damage the ‘C°

he port
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Kevboard Review

The touch-sensitive keyboard is
g one of the main sources of
' ' criticism of the ZX81. Is an !
external keyboard the answer?
i Tim Hartnell investigates
Crofton's solution to the
problem.

v pad INg WIGES Ll ! \ L i

TATN]
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Hardware support

Quicksilva —
The man behind it

In August 1980, Nick Lambert
wanted additional money for
ZXBO. Sinclair's 3K pack
was 100 expensive s0 Nick
decided to build his own. This
Was the beginning of
Quicksilva, a company which
sw has four full-time
employveas, and which has led
the way in providing im
yginative hardware modifica
A

LionNs Tor the ZAS |

MNick was an alactronics en

thusiast mamnly interested in
ctronic music, when he
bought his ZX80 the only
ymputer né could afford

| realised gquickly that the
meamory as suppleed on the
ZX 80 was very limited, and be
ng unwilling to endure any
iclair delivery delays
ind because the price was high,
lecided to make my own 3K

pack Nick recalled

t took & couple of weeks to

produce the first prototype, and

1T ecided that as | was
building one for mysealf and
thare cian t seem 10 D& any
thers on the market at the timea

| should make it a real project
and produce the memory packs

A% 3 DUSsSIness

Mick had had some aeax
nance with "l;[.-H‘ and with

gettiing proguction mes maov
His first advertisemeant Tor

the 3K pack appeared in the
sers’ club magazine Interface

] ':j._.l-' Esiva was undenvay

M |-_-|j 1 Meamory pack
1 hat first ad, and sold
ar of the initial desigr
was charging around £40
3t first Clive's 3K pack was
Lt 64 at that stage but alter
va released hics 16K for
£49.95 | gradually dropped the
price. It is now E£165

LiIverall |
nd 40C .

The glectronit irgan
Dus quiet, and
Nick issibil

ties Oof mak mg Ir"1'-[.".|""" B
narals as a busiInass

A .“'.'_.,_.li.r. mYy memory ::'ll-..l'
business was OK, and it sup
meanted my INncCome micaly., It

Was Not som -_-rh:--x_; | could do

f time at that stage said
MNick Nevertheless, | was en
ying it real then that
WOrking 1or m this way
was the Y would be
nappy
‘| was doing some contract
testing work on Winchester

discs when the ZXB1 came
. I'a always thought
myseall as "testing the water by
] the 3K packs, and that
had gone OK, s0 | thought |
should expand my line and get a

L

Quicksilva

Tim Hartnell interviews Nick Lambert,
who started out building electronic
classical organs for a living, and now

runs his own company stretching ZxX81
hardware beyond Sinclair’s
specifications.

few more products together to
go with tha ZXB81.”
One of Nick's secret vices is
arcade games
| thought a good moving
graphics game would go well
o do Defender,

wy favourite. At

and decided 1

because it was
about the same time, | camea up
with a sound board for the
ZX81. It had bean in tha back of
my mind for guite a while

Nick soon discoverad that
between adminng a gamea in an
arcade, and producing a version
for a somewhat limited home
computer lies a vast gulf, fillad
with blood, sweat and tears

M
LS

months to write. | did most of it

myself. By the end | was getting

efender 1O0OK thnree

pretty sick of it, and needed
considerable moral support to
get the thuing completed Three
months it took, bafore | finally
gQot It running propearly
But the trouble was worth it
| reckon wea ve sold four o
five thousand gsaid Nick
Most of our subsequent soft
ware progucts have been baseod
on arcade games. After Defer
der we produced the progran
mable character generator
board. It came out just before
the South Bank Sinclair Show
It has gone wiell just about

anybody seams 10 buy it

Schools, in particular, have
shown great interest in the
character generator , said
Mick. ""There are many aduca

tional applications SuUch as

drawing aquations, where the | {
character generator goes down |

) 1
well "‘

High Resolution .

But while °j
body appeared (o d a use for
the character generator, Nick
noticed a difference with the i
naxt product his company
developed, a high resolution

ust about any

board
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Hardware support |

he hi-res board seems 10
G0 to a noticeably different kind
of 'clientele
people who know more about
omputing, and have
waiting for someone to produce
Even though
the hugh resolution board costs
£B85, more than the computer,
it has sold well
because it and the computer
an perform Dettar than many

These seem to be
:__|a‘afl

a hi-res board

Nick believes

‘omputers costing much more
than the combined price of the
board and ZX81 Compared
with other machines which pro
vide the same facility, it is about
a third of the price’’, he said
Quicksilva's latest project is
its most axciting one aZx
colour board :
We'll definitely have one
soon’’, said Nick. ""We're going
for eight colours. It is still in the

design stage (early March) but
we're well on the way to having
a working prototype

‘We hope to have one work
ng at the next Microfair. It will
probably have two kinds of con
trol. In one, yvou'll be able to
specify a particular colour for
gach position on the screen. In
the other, we re going to have a
character code mode to specify
3 particular colour map. It will
be controllad by simpla POKEs
The character code map idea is
a good one as it gives you the
same faciity as you get with
the characters board. You can
use it with axisting programs

The Quicksilva idea is to
agllow computer users to load
the colour and/or the character
genarator software, and thean
pad in any game the user
piready has to take advantage
of the programmable charac
i&rs and the colour

The company which started
off with an ad swapped for its
first product now 18 four people
working full time Nick's
kick is John Hollis, who has
done most of the design work

"He's done everything ex
-ept the characters demo soft
wWare since the two ot us started
in with Defender and the sound
board’’, said Nick. ""As waell as
that we have Mark Evias, the
production manager, Chris Lon
don who is a permanent 'PCB
production engineear’ or at
what he calls
gl along with Ellen the
post-person, and Stewnar Lund
who does the zappy artwork for
thia cassette covers

And now what's around the
comer for Quicksilval The col
our board seems certain to be a
winner. Ouicksilva has also
recantly devaloped an interfacea
to allow the Acorn Atom 10 run
a ZX printer, and they're work
ng on one for the VIC 20

(1

east that's

ZX COMPUTING SUMMER 1982

It you want to get an idea of
just how good the ZXB1 can
ba, take a good look at the pro
ducts which have come from
MNick Lambert's fertile mind

Quicksilva —
The products

The High
Resolution
CGraphics Board

The hi-res board comes with its
own test program in ROM

which you trigger with a simple
USR command. A test pattern
s drawn and tha message ""05
HI-RES TEST ALL QK" ap
pears The hi-res board’s
display is on a 256 by 192
maltnx .lf'n.-‘l'.,.' |;|.i|rT||'-._,i.,1r
may be white or black, and can
be referenced by its Xand Y co
ordinates.

The effects generated by the
board are fantastic. We had
some samples running in the ZX
Computing offices whean Nick
brought the stuff in to show us
and my office became wvery

point

rowded as more and more
people came In 1 s&E the
marvellous board do its tricks
The board is simple to use
YOu al 1t with a |5 =1 1T
mand ar i Tollow 7
sStructions stored English in a

REM statement. For example
REM BLACK CLEAR MOVE A A
DRAW B B, when A is zero and

Bis 100, will clear to a white

irea, and a une will De arawr

black tfrom the top left hand f

L) L) e
middle

Thea ynds

ind what they do. are

BLACK SE1s 1The pen colour 1

iack
WHITE s&ts the pen colour t
white
CLEAR ears the whole

hi-res display to the Talatad 1100
the pen colour

MUOUOVE X Y This moves the
current co-orcinates (the hi-res
cursor) to A Y but does nD1
draw anything

PLOT XY This plots a single
point In the current pen colouwr
atthe X Y (

DRAW X Y This

draws a line in the

=-Orinate soac e

colour from tha i
8w Co-Orginate
FE { ¥
Q Y It 2 ITirTL A !
which 18 Tound on Tew Micras

draws a rectangie from the cur

te 1o the new i
which sets the

position of the opposite corner
if the box

UP, DOWN, LEFT, RIGHT

These four commands move

"h'_' whole | res screen Dy one
piXel in 1Ne giraction spad fie
Anything moved off the screen
will be lost

SCROLL — Scrolisthe lower 24

nnes (3 x 81 Il',- aight lines up

WAards, ona at a timea, and sats

the curreant prnnt pg 1 to the

start of the botto

provides a three-character line
teaxt window at the oottom oOf
the sSpiay or prompts ang
messages

COPY This

believe it or not, copies the

commanda

whole hi-res screen 1o the ZX
pr Miear
i

To make 1 simple systan

aven simpler 1o use. all of the
graphics commangs can be ab

breviated to the first two letters

s0 MOVE X ¥ DRAW A B
SCROLL comes out as MO X ¥
DR A B S

The Software

as Defender oc
JK of machine code. and uses a

upies around

34 line display file which ex
tends from the top to the bot
tomof the television screen. Up
to B4 fast-moving characters
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r r icreen at a tme the board can be used with ax than just the printer and a HAM Quicksilva are at 9¢ pe
Although this is not the best isting software A lower-case pack onto the ZXB1 The QS Brownhill Road Maybusl
king Defender for the ZX81 alphabet is provided as part of Motherboard at £12 represent: southampton, Hants
the market, t plays the character ganerator demon a very cheap and useful add

emarkably wall, and i1s greatly stration tion to wyour SsSystem he
[ anced when the sound motherboard is fitted with ite

board is nnecied Themmthermam I'Wn K WV "'li.iin‘l'.ll|| to adnve al Pﬂft :'_If lhﬁ Iimpressive range
1S Asteroids. which needs axtarnal boarde There are twi of hardware support provided {
’%XB1 or New ROM ZX80 Some kindof motherboard is re expansion sockets on the by Nick Lambert's company,

~ith the SLOW modification is quired if yvou want to hook more  motherboard CQuicksilva

good version of the ar

& gamea, déespilé thé odad

1-'1| cCnr

that such a game was Impossi
e 1 jgieat, S0 the program
W' @t Nnow 1S a8 Tanthful copy

ne arcane '—;rli:.!li—

15 Invaders is the b ___:..J.._n_..'!'.._r
ksilva's games, with a full
Th T machine () alttiea
BASIL Ihere are seven rows

gl - i

! 13 invagers. |0 saa this pro
gram running with wuser
programmead invadars on the

buir 4
i ng a
[ na
{1 >olour
;'4_ ' Irers

Nave produced mvader pri

i
yrams. This one, without the
g ang ISar-programmea
naraciers S pretty much par
fnr the WrSe
Tha —_ | card in tha
> } I e i
I wrd has 16 ternal registars
’ ! f wi ! NV a dif
ferant sectiof ot the FOUNG
ganaration :'.1'-'.: stars 0 and 1
Are 1or ntrodling the 1o and
Ditcl I sound hannel A
registers 2 and 3 control chan
¥ 14 and 5 the channel (
toné source. Re JIStar " tUNes
the S8 Qanear Or and recgister
sed 1o switch the vanous
i sources i -|.-r;.::., the
s witching f the tone qener
¥ tha switchir .-1'-r|_ W0
[ 1 t or outlput
pl S P 1 i o g g
Hegiste H W contr
thae y s of & h channeal 11
wnd 12 sat the lanath f one
anvalopea cycl d register 13
' . thi envel ':-" 5 '_1;."
1 i ytters B imber ' 4 | San
oler tines have beaer providedg
oy U nowing nNow
il alall: { '.r'-l s0our :
board can be. Music, expic
; trains and phasearscan a
¥ VBN DT Irams
This is a sir circuit board
wihich plugs ctly into the QS
M tharooarg or via the "IL}T'E‘
Afactor .|rr-|:"_:'.r intg th
mputer Thera are 128 fully

programmabié characters, and

e s R e e RS e
% ZX COMPUTING SUMMER 1982




1K ZX81 Programs |

Mﬂ k e I rI|'I|'”|II .'I,II|||rl mmmm;

Il ||I ||'|I |||'|'|'|'|'||"|'n'|nu'|'|u'u'.'m'u'u'unlln T

|||||||||||||||||| W, || W i aias
III IIIIIIIII IIIIIIIIIIIIIIIII IIIIlllllllllllllllllllllI IIIIIIIIIIII Il II”IIIII”“IIIIIlllllllllrllIIIIIIIIIIIIIIIII”I IIII I I||”||||||I|||||| i
IIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|||IIII|II |||”|I IllII IIII“|IIIII |||||I| Il ||||| I| I III I| 'I'“,'||'|. T
||IIIIIIII 1| I|||'|”|'| I'I| ||||||'|'I|||'I||I|”||"||'|'|'|'||I|'||I|I|'I|'|II'|I||'||I||I|'||I|I|I||I|I|I|I|I| 'I |||'|| N 'I '.'."u | ||“| I','|'|'
| )l' I' / I, ” |II|'|'|'|-| i |II||||I“II

II| I| " |||||||||||III|I|I III I ..||

most o
n f 1 '( j\ .n__:"- . , Wil n )] | /

.H iy
Chopper Squad /”;,

!f 1-“rm
Lo U IS e ﬁ% ?/H//!W//////ﬂ//{ ' I

great little program for a 1 U
£X81. You are in charge of a iy ||'|'|||' NN
cleverly-drawn helicopter, The
8" and "'7"’ keys moveyowr 4§ »' . A |
hoppar up and down, while
the “'F"" key firas
Your halicopter flies in from
the left of the screen, buffeted
by random crosswinds, and air
pockets. You use the "'6"" and
to keep your craft in flight,
and from time to time, press

1 |fll|r||||'lI |

F** to obliterate an asterisk or
two underneath you. Due to 1

ack of space, the program is
not perfect, as the halicopter
fom time to timeé |laaves an
mage’ of itself behind if it
ands on the base, then takes
ff again "rrm u may waell want to
vork on iis problem. The
variable S is auursmfu

—— e
110 IF INKEYS="F" FHENM '{-1'- o 23y
+*1rf++4+1+—e+1+1+11++ 1266 PRINT AT H-¥X _B _l
e R R e R R R T 138 FPRIMNT =T 4 iy
148 IF H>=14 OR H{SE THEN GOTOD
3
15@& PRINT AT H-¥X_,B; "
18 LET =1 1G@ PRINT BT H,. B "
2@ LET H=1a 176 IF B=2%5 THEM LET B=x
38 LET S=4A-—A 168@ IF RND>»s6 THEM LET H=H+Xx
49 LET B=X 19@ LET B=B+x
S8 FOR A=S TGO 25 2808 LET A=A+
6@ PRINT AT 1S.8. " 1@ IF R>7& THEN GOTO Z6
78 PRINT RAT 14,R, "% 2290 GOTC 199
=1%, IEXT B 2380 FPRINT AT 14 .B;
=T% ET Ra¥-Y% 248 LET S=594+X
18@& LET H=H+ {INKEYS$="6") - t THNKE 25a GOTO 1aa
$=""7") 26@ PRINT S l
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KKAYDE Elecr
- ZX 80/I

FULL SIZE KEYBOARDS
WITH REPEAT KEY

comes fully assembled, tested
and guaranteed

Fully cased keyboard £37.95
Uncased keyboard £27.95
Keyboard case £10.95

WHY WAIT TO PAY MORE

Fast delivery:

All products inc. VAT are fully built and tested and come complete
with money back guarantee.




MASSIVE ADD
ON MEMORY

FULLY CASED

comes fully assembled, tested
and guaranteed

6 days a week for a same day service.

WHY WAIT TO PAY MORE

Fast delivery:

Post to:- |isasesenome.  mavpacks | e ]
Dept ZXC1 I LEA gege DME KEYBOARD CASE/S £10 :::2::
EASYDE ELECTRONIC IMM'E of |
YSTEMS | |
48/49 Exmouth Road, _ - :
Great Yarmouth, ; . :
Norfolk NR30 3DP ;3 | Please add £1.50 PEP and make cheques payable to |
| Kayde Electronic Systems |

Tel: 0493 57867 -—

All products inc. VAT are fully built and tested and come complete
with money back guarantee,

§




DRAUGHTS _




e SR ZX80 Games







I 230 Carnes
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ZX81 HARDWARE

40 KEY KEYBOARD. Kit t:

24 LINE IN/OUT PORT. Kit

3 CHANNEL SOUND/TIMER BOARD. Kit
MOTHERBOARD. Kit £15.7!
CONNECTORS & PLUGS

T
"=

BOOKS & TAPES

All prices include P+ P and VAT. Overseas add £1.80

REDDITCH ELECTRONCS. DEPT ZX.
21 FERNEY HILL AVE, REDDITCH, WORCS. B97 4RU. Tel: (0527) 61240.




- Business

CUSTOMER FILE

| Wrigley of Ravenshead draws on his
experience to produce a very useful program,
intended for the small business with around
100 customers.

' he program, written fora 16K
£XB81, would be fairly easy to
nvert to run on other
systems. It is maant for small
businesses with up to 100
customears. It will print out their
names and address, tell you
who hasn’'t paid their bills, and
ther things you'll discover
It's pretty aasy 1o use the
ygram, Decause all the
ympts are salf-axplanatory
here’s one point to watch, and
this conceams the antenng of a
sustomer s name and address
Tl 11, format for this | 5
Customear’'s nama® 15t line of
the address * 2nd line of the ad

dress and so0 on last
ne of the address NEWLINE
Entering * (shift B) after each

=
& of the name and addrass an
sures that it is correctly format

ted when dumping on the
prntear
The second point to be
yreful of in entering the pro
gra s that in cartain inas a

ile asterisk | appears

e must be enterad as
HIFT-H, not as SHIFT-B. The
Nnes ' gquastion are 170,
2050, 2120, 4060 and 9750
10, B8O x £ means
AR lattar 7 BO timeas

LIF‘IGS 100 to 220 are only av

n lineg 502

F if tha

used once, to input all t‘u_
stomers names and ad

dresses

L:nas 230 to 400 are the manu

alection lines. For other

390 will have be
ON B GOSUB
9000 Line

BASICs, line
changed to
1000, 2000
3B0 is presant because the
manual state that a program
cannot be SAVE'd from within
a GOSUB loop

Lines 1UGU to 1040 list all the
“ustomers

200{) to 2130 amend the
name or address of a customer
3000 1o 3040 alter the amount
a8 customer owaes

4000 to 4090 enter a new
customer

2000 o 5050 delete an old
customer

6000 to B8040 Ilist all
customers owing money.
7000 to 7040 print an address
label

B0O0O0D to BO40 save the pro
: and its vanables on tape
some BASICs may not allow

; =
gram

this. Saving the program from
tha program meaans that when it
is LOADed, it will jump straight
1o the menu

9000 to 9040 checks that the
program has been SAVE'd on
tape, and if it has, the machine
i1s NEWed, clearing its mamaory
for other uses

9100 to 9220 is a bubblesort
to place the 1amaeas n
alphabetical order. It can be
replaced by any other sort if re
guired. Howaver, if you do this,
aont f-l-h_ir_’_'! 1o -'H.jn.r;h tha
amount owing (held in array A),
along with the nameas

9500 to 9670 asks the user for

A customer s name or his
customer numbar the
custaomear numbear may l:hui’!-‘:if'

during any run of the program)
and returns the customer
number n vanable G. If the
name is not found, the flag F is
s&t to and the
a massage
9700 to 9840 prints out one
i_..'n‘.-lil”lt"r ] narmae on rh:e
,"rur'!r':

If your computer supports
file handling but does not save
the variables on tape when the
rest of the program is SAVE'd
than tha variables which musr
be stored on tape are
AS({1) to AS{100), the
which holds the
names and addresses
Al1) to A{100), which holds all
the amounts owing, and C
which stores the number o
customers

MNone of the

to be stored

Using The Program

Using the program is quite easy
since all the prompts within the
program are salf-explanatory
There is only one point to
watch, and this concerns the
r‘l",r-'rlrlnfi'
and addrass

Thae format for this is

Customer’'s name* 1st line of

the address ® Znd line of the ad
drass * of tha ad
dress newlineg

Entaring tha * (SHIFT-B)
after @aach line of the name and
address ensures that the name
and address is correctly format
ted when it is output to the
printear

subrouting

prints

array

customers

vanabies need

of a customer' s name

last line

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270

2B0

290

300

310

320

330

340

350

360

370

380

390

400
1000
1010
1020
1030
1040
2000
2010
2020
2030
2040
2050
2080
2070
2080
2090
2100
2110
2120
2130
000
3010
3020
3030
3040
4000
4010
4020
4030
4040
4050
4060
4070
4080

DIM A%(100,80

DIM A(100)

PRINT “"HOW MANY CUSTOMERS?
INPUT C

FORF=1TOC

PRINT "NAME AND ADDRESS?
INPUT BS

LET AS(F) Bg+"*"*

PRINT “"AMOUNT OWING?"'
INPUT AI(F)

CLS

NEXTF

GOSUB 9100

REM MENU

CLS

PRINT ""ENTER

PRINT "1 TO LIST ALL CUSTOMERS

PRINT “*2 TO AMEND A CUSTOMER’'S NAME OR
ADDRESS"’

PRINT '3 TO ALTER THE AMOUNT OWING
PRINT 4 TO ENTER A NEW CUSTOMER
PRINT "'5 TO DELETE A CUSTOMER

PRINT “'6 TO LIST CUSTOMERS OWING MONEY
PRINT **7 TO PRINT AN ADDRESS LABEI
PRINT '8 TO SAVE THE PROGRAM ON TAPE
PRINT '8 TO STOP

PRINT,, "ENTER ONE OF THESE NUMBERS
INPUT B

CLS

IF B=8 THEN GOTO B000

GOSUBB* 1000

GOTO 240

LETH=1

LETD=1TOC

GOSUB 9700

NEXT D

RETURN

GOSUB 9500

IF F=1 THEN RETURN

LET X=0

LEX X=X+ 1

IF AS(G,X) *'* THEN GOTO 2080

”’ F‘.&IG.K; e T"i[.i':ﬂ:_}T'_.'j"":Jr
PRINT AS(G, X):

GOTO 2030

PRINT

GOTO 2030

PRINT,, “NEW NAME AND ADDRESS
INPUT BS

LET ASIG)+B§ +""**

GOTO 8100

GOSUB 9500

PRINT ""OLD AMOUNT al"..“-..l.“f AlG
PRINT ““NEW AMOUNT?

INPUT AIG)

RETURN

IFC <100 THEN Gf_}'i} 4030

PRINT “TOO MANY CUSTOMERS’
RETURN

LETC=C+1

PRINT ""NAME AND ADDRESS
INPUT B$

LET ASIC)=B% + “'**

PRINT ““AMOUNT OWING?'
INPUT AIC)

e e . . T = S ————— sl

BE
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‘Business

120 LET AS(G (80 x Z] We take a look at one of the leaders in
30 GOSUB 9100 the ZX81 business software field —
50 RETURN Hilderbay Ltd.

)0 LET H=( Hilderbay produce a number of

e BRI e o e splendid software packs for the ZX81,
30 IF A(D) >0 THEN LPRINT, A(D) including STOCK CONTROL and PAYROLL,
40 NEXT D and their follow-up service and

50 RETURN _ documentation is an object lesson in
'0 IEFe 1 THEN RETURN how professional software should be
20 LETH presented.

Hildaerbay produce a nur ],

[ A B I d ba prasants nat
All programs COoImé I |
[ THERM 4k H with | axte SIVE I 3 Lu E v

% . D klat. Hildarbay a ) | i i ¥

T 3 at their ran

A&iIDY ram ara Y i

i ET K = All Financial Pack 1: This pack
As J three programs, LUANN
) 108N repayabile £ d

I JiT | .'||."'[|-."|' 1 |

pay L5 less pe Talahdi

How much of your latest |
ment weant towari 1 3
Budget his program keeg
irack ! BX DO o i 13

v neadings over a vear. Fi e

W L # 4.:r..'.'| 3 I','-.|'j||'|:" D 1 [ I '

Earl | . | 4 E |

entered at y lime. A sacond

v el I e
ivalaoie W 0 Nanci

formation in aditferant } r

viEn Both versions have a fac tw 1

: : trigger the printar for

nent record. Both version y

PRI E be used for private or busir ”

Wirposes VAT E MO INcCludadd
."!i.|_:'|'l.-1"-' out can tlr' Aplells] {
FAFIL,A ' o required as or T 1

A K CAaT n Airr -
w |k epa .i‘-""-’-'|< ol

NT Critical Path Analysis: This pr an RUN., T J 0 ra
gra allows the user to apply Wl | i by Hildarbay
the critical path analysis te spaak, obsolete, becausaof ta

ed with up to date ver

184 RETURR ind stoppéd indepeandently yions. 1 fact shows the a
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t Vilke Salem has paid t
¥ b (ST P ipe 5 f
b ¥ s k
BrviCe rather
v i v the
Fap—. i aperat
. Day ra } i
5 5 i Hilderbay . w
P ate i 189873 /B4
¥ 1 Itive f 18
e 1 i i ] Taal: il k]
1982/¢ but were post
Tha rile ther aly
i . v thi
v T thar I W BT
| " L your payr
10| ‘ Nt W iTl It pro
L A thiat i f the
At qaT: imhbar
¥ i 18 Hilderbay W
IiNge v T DI imM Tor y F
1%y T T ¥ T
P ' 3 | B r
i " -
L In.' 1 | I "
. ta 1
v 1a
] rat V' [ L t
& r " r '
r g .
7 v ¥ | TEIAT e, = o M RN O MAATER HMEMNU
Tt t L | % J GET THE NEXT
v . i v
yae Tw [
. i I Ll
T i T pr 1 q MIT
HHE ITH .E ’ 13 1
g oDE 1
. ! 1Y W el
ia 1 1 @ if wi TONTH IS 6. ENEEENENEG HOMNTH =
. L 5] TO DATE £283a0
i 0 DATE e
Stock Control nari irg Tw Py . qu:
it . w1 CHAMGE S = fa
CHANGE S £a
| 1 1 § ¥t ¥
1 1 ] | ND CHANGES - COMPUTE PaY
: sramt T , F =fl: RETURMN TO HASTER MHENL,
diMy I v - HEXT EMPLOYERE
, L A - p sts by - o
= e W GIVEN NET _ BRY,
oF HMONTH &

HOMNTH+ L0
- £ ]
- £98

Business

TRAX=ag3ad .8

SsEJan .2

T : "-'1].‘_' 189 . 18 -
HUS3S 183 o 188
<@HRS 452.86 13 13 B8

-
- . & " -

RESTART WLITH

GoToD 1
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1K Games

This game UFO, written by

Hassen of Worthing, was writ
ten to show just how much car
be squeezed into 1K without
resorting to mach
Hassen tells us he has used

aveary trick ne xnows 1o gat thea

iné coda Wil

program into 1K. The object
the game is to shoot down the
saucer hovering naar tha top of
the screan. As you probably e
pect, the “'5"" will move you laft
whilegthe 8 moves you ngnt
L-'\2‘”'.“::‘-\- ﬁ' “to fire. As vou'll see
wWhnan you rur the program, the
saucer goes not st st bunt
moves back and forth, calling
for all yvour aiming skill, Wher
struck (by a little full stop
zaps up to the saucer) 0
apart, and your sCore 18 showT
The lower the score, the better
":"""r SCore over ."_f 8 I0USY. ANY

score less than 10

baliave you. The game ends
once you ve hit the saucer, and
walts until you prass any key to
start again. The PAUSE 4E4
(developad by Trevor Toms
author of THE ZXB1 POCKET
BOOK) is remamberad by think
ing ot it as pause foraver I
L'JlJ-lﬁ:r:'.J.'f Wars, more or less

forevar for you to press a key 10

get things underway again. I
vou have trouble sea ng the ol
stop as it siowly zaps towards
the target, replace it with a
graphic A

1 &

. =Y n+ oM
] LY kré"i;‘: *‘.-'!ii'l i
1 B=B i RHND X4+X) = iNOT K

¥ ¥ =%+ { INEKEY % = o HHND Y <F
IEEY R=""5" RHHND ¥ A
¥ D=D+L
T F=F37
INT RHBT HOT ¥ B m - =
ki, AT ¥ -1 Y4+ " s RNL
[ Y 4 =i .
S RHND v =B Bk MNOT = T
1 21&
D=x THEN LET w=NOT X
L " THEN LET D=
HOT MEEY $="& THEN GQOT1
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R R S T Games <

5128/8/4/2/2/4/4/2/2/2/2/6/6/2/6/8/6/6/6/6/6
6/2/6/8/6/6/8/4/8/8/8/8/8/6/8/4/4/4/2/2/2/4/4
4/4/4/4/8/8/8/5/8/9/9/9/9

N

REM "SHKETCHPRD®
FRST i
FOR HNHN=@ TLO B3
PLOT N.,4

PLOT N2

NEXT N

FOR P=@& TD L&
PLOT @.I}

PLOT 63.P
NMEXT P

>LOW

LET X=3:

LET ¥Y=22
GOSUg Sad
UNFLOT X .,¥
PLOT X,\

GOTO 48

GOSUE Sa9
E0TN Agy

GOSUBR Sae
PLOT ™

UNPLOT X.,%
GOTO 10@

< 3 - - - 5 T =
- - - - - » e 5
- L i =5 _ ¢ E B =< : =1
L= y == 1 A 3 a 3 g
« 1 e B eionl . R
o 4 T " . ] c : = 3 =
i u . & = = 2 ] = - * s W=
b - o a = - 3 = o - - 5 =@
F £ 4 x = 2 =0 &R 1 5 2 : v
1 : - X ¢ A 3 £ E L, 8T
= - - : - - - ¥
4 5 Y s 2 o = ] g O -
C b = - - - P
Y = " xR .}
= < o . S : % v E
. - 3 @ =S 5 L
= TE RN T 5
-
.
il s
-
=
|
- - |
|
| |
W

N SN EWMN RS0 TVUTE DN -

S00666888880NUNLOVOIOUNF

NN N AN 1 g

IF INKEYS$="1" THEN GOTO 4@

IF INKEY $="2' THEN GOTO 8@ = _

IF INKEY$="3" THEN GOTO 600 2@ FOR N=© 100¢
IF INKEY$="©@" THEN GOTO 10 8@ LE7

IF INKEY $="% THEN LET X=X- 'S LET Y
88 IF X+

IF INKEEY $="6" THEN LET y =Y = 9B PLOT

1@@ PLOT

11@ PLOT

1280 PLOT LR Ny

IF INKEY$="8" THEN LET X=X+ 130NEXT N

=INM

(RND #22)
THEN GOTO St

[

5
|

TOD

II-I-T- -!Z'I;L =) +18
T

=

(

-

an
o

2

, A
IF INKEYS$="7" THEN LET Y <

[
i
+
TN " -

iy
J

(=

8 6 68 68 86806

n
o

RETURN
e ST ek e el DTSR T mmE e e e S I S . S——— T e T e .
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B e s Games T R R i
Etchasketch Y
This very short program allows and modity it to (a) give you a o —

you to use the keys “'6'°, “'6"',

7" and "B tomovetha PLOT
blob around the screen, draw
ng pictures of your choice.
Jnca you've got it running, try

1 LET A=URAL
8@ LET BE=H
3@ LET RAE=INEKEY ®

6@ LET A=A+ (AS 7)) —(A$="6")
’ LET B=B+(RAs="B") -iPAg="5"1
8@ PLOT B,RA
10@ GOTO 5@

Keep this handy

1 —

[3

G

G

G

THEN GOTO 2@

choice of starting position;

andfor (b) "turmm off’ the blob ——
from time to time tomoveaittoa :

new position on the screan
without leaving a trail

reference guide to aid you when programming your ZX81

gL G G
G
: G
G

G
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Review

A CLOSER

I Ccan be pretly hard try ing 1o
jecide which computer you'll
buy. For the benefit of those
inlucky souls who do not yet
wn a ZXB81, Pater Freebrey
takes a close look at the
ZXB1, and compares it with
ts predecessor, the ZXB0
Tha ZX81 gives the
mpression of being more
robust than the ZX80, and
although the keyboard is stil
the now familiar "touch type
as on the ZX80, | find the
slightly texturad matt finish
gives me a greater feeling of
ontrol than its glossy
The ZXB1 comes
omplete with separate mains
powaer supply and leads to
nnect it to your TV set and
tape recorder. The 212-page
nstructhion manual I8

orerunner

How good is the ZX81? How does
it compare with the ZX807?7 Does
it represent a good buy for
£69.95? We attempt to answer
these questions for you.

comprahensive and is
Sinclair's best vet. The ZXB81
uses the naw BE ROM which
was announced in 1980

There are some 20
{"l”I1T'Ir'I||!r|':=:-|- rj’l-!! or statemants
that ware not available to the
ZXB0. From the list of thesa in
Table 1 you can see that they
include the option of a FAST
or SLOW mode this is

certainly a usaful
improvement. When runnir g in
the FAST mode the ZXB81
oparales in a similar manner tc
the ZXB0O fast operation
with a very noticeable flicker
on the display whenaver a key
15 '.-'F“.:‘f:'l'.!."d or command
actioned together with a blank
grey screen while
computations are taking place

n :'), [Jll'n' MOoOe i 'l_.r-'gjr 0N Vil
ree picture
the ..-JI XH1 doas

2 B MmMeamaory

Jat a Theker
:«I".'I'n'll_J-:;l
NotT Nav
display
yaates the scraan
information whila st
proceaeding with thea program i
IS runmning
slowaer n operation: a r OR
NEXT loop of 10000 takes
176 Sin SLOW and 44 S ir
FAST mode. Even thougl
SLOW really does mean
SIOWer oparation 11 givas tha
user the option of using
moving graphics-apart fi
making the display less of a
strain to
Whereas the ZXB0 was
hmited 1o integer calculations
the ZX81 has a full floating
point notation and this has

mapped

it refreshes and

'r'n‘.. '1'.I|I1l'_' S MUuCcT

i
the ayas

e S S T G S T T R e e S 0§ S TASE S © e e LS

n
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eant the addition to its Programming

epertoire of such functions as z
35 and trig. These, together Technlques
with 118 abi -..'_ v 1o Pl O7 '1. iele For those not familiar with the
juarter square graphics) ZX B0, the ZXB1 uses a ‘'one
gans you can draw, among touch” keyword entry
ther things. sinéwaves tecnnigque when you have
scross vour TV screen to vour enterad a program lineg number
haart's tent the next requirement must be
a command of some
Another advantage of the dascription. Tha ZX8

the option C recognisas this necessity and

ydding a printer 1o your the next single key pressed

svatem. The 2X printer offers will result in the related

f 3 Umerics across 3.2 ommand baing enteréd and
i ithe ZXB1 appearing on the screen in

has the commands front of you. If you have

necessary 1 ._"H‘I'\i.ll and
CT ¢ o

to the printer press key P yvou will actually

It also has the facility to COPY enter PRINT, press "H" and get

entered a line number and then

which will print out axactly GOSUB, and key "N’ gives

what is displayed on NEXT. Likewise, after THEN a

tha TV screan without further command s expactad k.‘p. ‘P
nands again gives PR NT. 'Y gIves

ZX COMPUTING SUMMER 1982

RETURN, and so on. Many
keys are multifunction: some
aré capable of generating up
to three keayvwords. a lattar
that letter rever

graph

sad and also a
S character

Initially this can be a littla
daunting, not to say
confusing, but you will soon
get used to
the keyboard
logical sequence and like any
new keyboard can pose an
unfamihar operator with a few
initial problems

the operation of

# b i q
It has a fair ¥

form

a reversed character; if 'K

The cursor takes the
||-‘
is displayed this indicates that
a keyword will be generated
should the next key pressed
have such a function. If the
cursor displays a ‘G’ then
aithar a graphics symbol or a

reaversed cnaracter w Appear

A reversed ‘F nicaras that a
furtner Gt T By WL ras suct ]
SIN, COS, RND will ba callad
Should a reversad 'S’ be
Jisplayed then you have a

syntax error and the ZX81 w
ot allow the antry of that line
e

y the program unt t

made the necessary

Correctior

Reading Matters

Z8 chapters
and three appendices, Chapter
one gives iNnstructions on Now
10 connéct and sat up the
.E'J(E':‘ '[-_.-I ypaEration inta i-,- it
aiso recommenas thnat those
already knowing BASIC should
read Appendix C to familiarise

themselves with ZX81 BASIC

a9
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= WY ey dave
-3 e knowledge I BAS T
o ¥ m Tha
mand/ eratament lict that
i sre a8 few FIET O
3 A mmands that are
ticeatie by their (3]
AT A A
o i 11L" PRt F‘E ML
| RE ON-GOT LEFTS
AA £ T £ T i1 T
VilL)e , N - a o
These are listed in the index
ut . the bold tvDé
i . y that they are ZXB 1
keywords. Although the ZX8

|
loes [ Né ana
mmands ABCDEF'"(3 {
axpla s thid 1§
routines 1 btain access 10 Different as this 3y D& T
the hirst 10 afftectively i ther Mmoo 1 i
itter Tou leal wit easiy unaerstood angd w
yrpulati and the readily vield the results v
ZXB1 does not have these AL t from the mi
enacil - mands the way S UB ¥r ] T nanids
i ( t deals with trnags 15
P B W i ait iy
W -
standard. It uses a notatu USI“Q It
illed shicing Tor descnbing
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the diminutive size of the
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vary small
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& e A
SHEAR
~ A
LEA
- &
AR TT

RUBOUT

STATEMENTS
ABS
ACS
AND,OR,NOT
Ak
B
4 T
| i

NCTION :.[,]-"dr\*-:kl.:,:"?"-
Halts run and returns 1o command mode
Deletes all variables, freeing the space they
occupled

Clears scrasar claars display hile

Continues STOPped program

Sends copy of display to printar

Returns current line (indicated in program list)
to bottom of screan for editing

Starts fast mode. Display file is displayed only
at end of program, while INPUT data is being
typed in or during PAUSE
Returns altarnative keyword sat
Heturns alternative character set
Lists specified ineis) of program on scraen
Lika LIST but using printer instead of screer
LOOKS fied program on tape loads
and its vanables

Like PRINT but using printer instead of screen

Or Sped

Clears memory and awaits new program
Enters command as statement

Stops computing and outputs the display file
to the screen for specified tme, or until
another Kav |1s preassad

Deletes character to lef
Executives current program

YWrites specitiad program to cassette interface
Records program and variables

Puts computer into compute and display

he display file s displayved

mode n which
continuously

Stops a program that is RUN

Returns absolute value of specified variable
Returns arcosine N ragians

Comparative tests

Returns arcsine (in radians)

Defines position of next PRINT statement (in
screan nnes/coiumns

l:l‘f'rl..lrr'lf'\I arctangent (r rachans

Gives character whose code 15 spec fied

RETURN
SCROLL
SGN
SIN
=101 3
STEP

string

Raturns cosine of an jle
Dimensions array sizre

s

Returns axponeantial ol sg
Usead in conjunction witl

execute a8 detined loop

Jumps to defined sub

Jumps to specifies

iives code of the first che

n ragiarn
acifiad
Tl, A

Lonaitonal tast L
THEN followed by specif

Heads K@yboard, result 18 character f naxt ke
pressed

ﬂ*.ih:q.".'a valua of kevhoard entry 1o pecified
varnapie

F-Ir-!';Jr.-.-', ntegar p it Ol mber irounded
aown)

'Hq_'!__,rl.-;, lanalr ._'i Spe =i f a0 st 0

Assigns spacified value to specified vanable
Returns natural logarithm of a number
Returns value of specified memory | atior

y - oo
T113.14159265

1 ]

Blacks in pixel at specified co-ordinates

oats the sead used to gen

aof RND

on program. all

or comments

grate the next va i

L B

Heturns to mamn program from s

Scrolls the display 1

Returns sign ¢

e up
f numbar
Heturnms sine
Lives square root
Used with FOR
ncrameant batweaan i
Returns string represan
LDeatines column in whi
:H"'l:_il';

Returns tangent of angle

blacking in

o rhina 4 eiirr
Calls mac ide subr

Evaluates a string as a nu

B i - ¥ e . "
ke FLO but blanks out a pi

LS 0L | e X

ibroutin

exXpression

TABLE 1

e e e e e T T e L e e T  ———————————————————
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HORRORVILLE

) T = 2

=
",_|,._||-_|.U';.Fh|
EAUESOODAUENNH

et e

®

Onoroonld
TMmDIOmMroo fT!HHI'!'II

-

GUJh

=N

ADUENTURE

-

| Coel b= 1B @n =~

Only for the brave! Dare you take on the might of the
8K ROM in this ADVENTURE program for the 16K
ZXB1, written in gruesome detail by N. Alexander of
Margate., Once you've survived the Alexandran horrors,
you can change lines 6000 to 6500, and 8000 to 8500
to enter your own adventures.

1480 IF =
158 IF Ys=" T
1680 IF Y%= |
178 LET RA=R+E
175 IF PEEHX (P
GO0

19@ IF A=17S TH
=808 IF R=446 TH
218 IF A=l1l8a TH
=20 IF A=S31 T™H
230 IF RA=286 TH
2480 IF RA=186
2% IF RA=290

i ET B=-3C 2680 IF R=618

+ LM
. TT
m

r.'
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16K Cames |

270 IF R=275 THEN GOTO Z (9) 1630 RETURMNM
280 IF A=546 THEN GOTO Z (1) 2000 CcLS=s
29@8 IF A=371 THEN COTO Z(11) 2005 PRINT Ol YOUR EfT QU CA
0@ IF A=239 THEN GOTO Z(12) SEE TuwoO K [ INT 7T
310 IF A=452 THEN GOTO Zi(13) PICK OQONE ip
— 280 IF A=161 THEM GOTO 7501 =018 INF o
a8 GO0OTO 100 2012 IF YEH="M THEMN
1906@ PRINT AT 2.0: A D U @15 IF Y&="N THEN COTO 100
ENTURE" 2020 PRINT “"WUHICH KE DO YOU unaAt
101@ PRINT T 2 OB oo
1912 PRINT START - 2025 INPUT &
END " @530 LET R$="KEY ONE
1914 PRINT * .o 2@A35 IF Y =2 THEN | T BES KEY T
1816 PRINT #—
#-1 S5G40 CL=
1920 PRINT - ] T CO4AS PRINT O REMEMESS ) IRE
e R - CARRY IMNG" .S
1838 PRIMT "S5 FOR =1 ro sc
= ] - - . Z@SS MEXT I
1248 PRINT 3 2068 Cl
[ ] w = - o S@6S GOTO 100
LB@S PRINT R o0 Lo
e 5505 PRINT "ON YOUR RIGHT IS A
1060 PRINT .3 & ] LJH? OF WooD"™ , , "Di v ] LJANT TI
| I | IRRY ITS
187@ PRINT = = |3 5518 grr; UT Y
515 _ Y &=""N THEM L
!EEE PFRINT = - = 2520 IF Y &="N THEMN GOTO 1006
L » -QJZ LET R%s=""WD00rL
1090 PRINT = " w 2538 Cl
| B 2835 PRINT REMEMEER W ARE CH
1108 PRINT w & w RY IN '*F’ =
e 2542 3 T
1110 PRINT E E || 2545 NEXT
&£ 550 CLS
1120 PRINT - E 1 ® 2555 GDTO 100
5008 CL
1138 PRINT n = " s00S Pnjn 'n= yOLIR FEET IS B [
AHMONE ** T]F' & |_ HCE O 18 LIBNT . i
g T T I.'.-.-“ ki . g i1 |FI'
140 PRZ? » " o 5010 INPUT YS§
1150 PRINT R S F BN SO15 IF Y$="N" THEN
020 IF Y§="N" THEM GOTO 100
- - . SB2S PR INT "DONT FORGET v DL k
1155 LET P=PEEK (168396) +256 *PEEV JE PICKED™ . "UP B hr,i:“ -
(16397) @30 LEI hﬁ_ NECKLALC
11606 POKE F +R 186 RS E DI 1 TD S0
1165 RETURMN 040 HEXT 1
1500 GOSUB S6S0o DA CL <
1505 PRINT ~ YOU ARE CRPTIUVE IN ~0S@ COTC 100
B GIANTS™ S0 CLS
1518 GOSUE 9050 & 3S0S PRIN OO YOU WANT TO PICH
1515 PRINT “CASTLE AND THE ONLY JP A PIECE , "OF ROPE"
JAY YOU CAN_ S18 INPUT
1528 GOSUB 9050 - : e T lﬁxdﬁ Rttt
1525 PRINT “ESCAPE IS TO TRAVEL 5520 IF Y$="N THEN COTO 100
THROUGH - . 3825 PRINT “THE ROPE IS YOURS.
1S322 POSUB 9050 5 3IS30 LET RE="ROPE’
1535 PRINT “A NETUORK OF UNDERGR 3a3s Fomr I21 10 =¢
DUND CRWES"™ ISAD NEXT T
1540 GOSUB Q@S0 3545 CLS
1545 PRINT "“"BUT BEWVRRE"™ 35S0 cGOTO 186
1550 GOSUS 9050 1080 o
1S5S GOSUB 20s0 - 4016 PRINT YOuU HAUE TO CLIMB
156@ PRINT “¥YOU WILL COME UP AGH A SMALL" . "CLIFF .HAUE ot GOT
1S5 GOSUB 90SO ROPE?
i - = =3 a4 NPUT W
1570 PRINT "PERILS AND DECISIONS S8RQ IF ve='T  AND R$="ROPE" THE
i N SOTO 4206
18978 GOSUB 9950 _ ! : AVRY IF YS="N" THEM OTO 4023
158@ PRINT “YOU MAY BE OFFERED U 4982 PRINT "OH NO YOU HAUENT
ARIQUS™ 40380 PRINT "THEN YOU MUST EORRBCILI
1585 GOsuUB 985a : . ONE OF " ,“0OURS ONE IS5 SAFE ANC
1598 PRINT "OBJECTS BUT YOU HAY ONE IS nNOT*" HOOSE YOUR ROPE: -1
ONLY EERHEHQBSB oR 2%
1595 GOSUE : 4@32 LET H
16@0@ PRINT “ONE AT A TIME AND MU ,a-e TF ﬂu? THEMN LET H$="21
sT DECIDE"™ 48480 INPU

GOSUB S0=@ L@4S IF

I 1%
IS=HS THEN GOTO 420¢
PR TMNT LiHTICH i I s MOST 4858 PRINT y

‘mlN HOSE LIRONG SFL A

¥ = ’Lw—'.ﬂ 4L)55 |-—'.l|:'l

) 0 9008
RINT '‘BEEADY - f S5 ANY ‘@8 FPRINK y

H OK .YOuU MR CONT INUE
TRRT" 1288 FOR =
525 PRUSE 9999 12190 NEXT I
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o
122

Eam
+ L=

151
515
S30

*
"
L
iy ==
ol

o B &
QENeMN

I
- e
&

yilelo

")

ot

0 18

MUST MEET

1 — L=

THE
HAimMT

FF" :’r:‘ . i |'|'I

HRUE

IMNELUT -
o Y $= d 7a
4| THERM CO0OTO 4500

: THE OGRE DDES

m

.

|,_
T 0=l T b

L

[

o

d

1

-

CF I=1 ] ) &
PRIN RIP
MEXT 1

GOTO 95806
PRINT "THENWN

Yy OOUR LUARY

DO HOT rey 7o IME THIS WA
RINMN
LE i=H
GOTO 100
= R&s=""0 THEI aOToO 4538

D THE “;RS$

100
(RND #19)

PRINT ¢ Ol HEIE O ME
v e EeHOOSE NUIE [

TD
'OOR ,

THK
1,2

17w
"MMOoOTm
J::
m

-
e N

GOTOD 190

LE i1l 1

RETURN

LE H[X) = |

RETURNMN

LET HILX) =1

RETLULRN

CL

PRINT "AHE RIL T CDOOR IN F
OF M ICH IS H ARGE SLEE
GIRN HELE YOy GO R KEY®

a

0TO0 598
DR RS$="KEY

“N" THEN

Imj=

U=t = =
DIMNMZ

‘ODH ND v HRVENT ™

IJ;.

mTmo
=~ = j« M

T - THEN PRINT *THE GIA

Mk T

T
4 |

GOTO
R LNT
HNOW

T'HEN
P> 7 THEN
DIDNT FIT

9959
“SORRY Y
"THROW I

-

.7 THEN LET
.7 THEN LET R
.7. THEN GOTOD

“OK YOUR KE

INUE

R$="0
=P =
S99
iT FITS vYau
IMNT

arie. b B

5918
'S0 BE QN
o

GOTD

PRINT yOUR WAY ™

LET R=H-B
FOR I=1 TO S@

MEXT f

16K Games

e ———

108

5938 Cl
594@ GOTO
ES28 CLS
5585 LET 1
5518 1IF RN

S= " TOILET ;
L « } THEN LET "SHODE

n

IF RND>.5 'DEAD

-
e

PRINT “AHA oRAY I CAN
=]

PRINT

1 |

monin o

YyOL PICK IT

o;m
&
JIEMEBUS

Qo
ni

THEMN CLS
THEN GOTO 100

:j:l]l
ot
SOAOEMUSD

»

A

@
08eee

559D PRINT "NDOW YOu HRUE YyOUR UE
RY QU I %

668 FOI i }
G618 CLo
5620 GOTO
@ Cl
TA18 PRINT gt
. " S0 DO Y
S0OME UARACCINE
;A2 INPUT v
A3 IF %
INE "

a4 Cl
'L'1I'_D d l'.ITI.
Tdap
'S5

180

ITMNG =

t.'.l a
; =

RRE CRRRY
‘WWANT TO FICK
"INSTERI

THEM LET "VACC

5= H$E=

108
5500
ESaa

HE RCROSE
FPRINT

r
= bt e §
o518 IF RS="UVRCL LN THEN
L fOLR"

Il ¢ DL =1 i=E
JACCINE .7wO0OuW HMARY CONMTINUE
= b P IF r~-'p. : "WURGCE IE " THENMN
IDA
35380

GOTO B

3600
VACC INE

IF RND « .2 T TD
5540 PRINT “wOu HAUE HO
RUNM BUICKLY "™
sod45S LE f =H
S55@ T B3¢
S50 FPRINT T i =

¢ OU N =1
E610
5900 ]
B9108 MEXT
EB915
=" 0"
B2 Cil
8923 GOTO
I000 LE
SAAZ FivE i Gl T i = a0
S08s5s LET

Rl

Y OuU
ARRY

0ok

IBRCC TR THEMN LET

R%

100

ETEP S0e

Mg e
nseNEME

]
H_r'
-
0

=

clolefofolole)

V00w OL
]
i
&

8
o

9950
9668
S978

IMm

THEN RUN
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Make sure you get every issue of ZX Computing.

Just £7.00 will ensure the next four issues will be
lovingly wrapped and posted to you. Just fill in the
form below, cut it out and send it with your cheque
or postal order (made payable to ASP Ltd) to:-

ZX Computing Subscriptions
513 London Road.
Thornton Heath,

surrey CR4 6AR

Alternatively you can pay by Access or Barclaycard
in which case simply fill in your card number, sign the
form and send it off. Do NOT send your card!

Make the most of your ZX computer with ZX Computing.

.ll.-.-l--l.---I-.IIIIIIIIIIII.IIIIII..II.-III
- : s S e "
am encloaing my (delele a8 necessary)
. Subsoription Order Form Chegue /Poatal Order /International Money = \ 3 L4
| Order for £ =3
i {made povable to A.S.P. Lid) - —— -
| RANCLATCARD | |
Cut out and SEND TO: OR

. : D Debit my Access /Barclaycard ” — .
il ZX COMPUTING Subscriptions ("daiete oo necessary) B4 _| B
E 1 513, London Road, E
W Thornton Heath, ' |
. SUTTE‘\I’, England, Please use BLOCK CAPITALS and include post codes .
= ) i it 7% . Namea(Mr/Mrs/Miss) .

F 1 mn L .
| Address n
A ‘ i
] SUBSCRIPTION £7 for 4 issues =
™ RATES UK n
B . £15.15 for 12 issues B *
F (tick — as Overseas and air-mail Signature .
£l appropriate) rates upon application. Date »
NN NN NN NN NN EE NP s s

3
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THE POCKET BOOK
Gt 2Z2X81

A STACK OF GAIVIES 2 N
AT YOLIF FINGERTIPS, Isoalmlable

B9 SN e e P APES
qﬁﬁ_fﬁ%-"“" ONLY PHARAOHS TOMB
rﬂg‘rfovemfﬁ?‘:" 595 @ AL 3 f r£3500 IJM" varl &Pp )
*ZCity of A (Ijzurowﬂ £ *Z§E1Pocketttéook ﬂ
create% BUCKET mc § : Casse g - ,f_;
BM#T f:’ Pcx h"'““‘“AH pfog;*ams ontag
! 0 . O
%\ﬁigﬁﬁu programs BARCLAYCARD || N %
*#S¥5 s 20 mo! "
Articie?ﬂachme Dc:nm | WSA - |‘ o
Usient Prodra “IPHIPPS ASSOCIATES )

("h'lill'[}nhr-il{*ptl } 1o
99 East St, Epsom Surrey, Tel 03727 21215

quutm your credit card N9, 24 hr phone service
Air Mail Europe plus 70 p E [sewhere plus £1.70

HINTS AND TIPS for the ZXB1 by Andrew Hew-
son £4.25 :
PROGRAMMERS TOOLKIT £6.50
SPACE INTRUDERS (6595 « &« _ o
16K RAM PACK £37.50 ' g B
: A i
STATISTICS £3.75
SPECIAL OFFER free 1
‘ 280 OP CODES £1.45
|
| MEMOPACK 64K RAM £79.00
| " 11 no 1
| Cheque with order or quote Access or Barclaycard numbar
i l to: HEWSON CONSULTANTS Dept L, 7 Grahame Closs
I Blewbury, Didcot, Oxon OX11 SQE. TEL: (0235) BSD07S
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ZX80 Programs

ZX80 fights back

Music

Kev Molloy decides the days of silent
movies are over, and produces a
routine to turn your ZX80 into a music
machine.

ey § program plays a passable MN:F sharp L: 3 1* I3 '-_,I._Hln 10 LET BS 2423132 -: 312423 12424 Wy
f Greensleaves in this M: A G: B flat E: B C 23123124268692242312423124266922423124
gram, which is stored as a C — A:Csharp B:D — sharp 2312C
1. The length of each note D sharg B[ 5 4:F 20 LET TS GATS5457CIGCAGGHGCHPGATRART (
I anothear string. The sharp A G 1: G sharp O ACGHLHGGG11357CJGCAGGHGCHP113 ft
1her the number (from one to ,-l*q.l':"-.-ul_]l‘l this IS only a8 rough HLHG
Jf the longer the length of guide. 1t works on most occa 30 IFB$ THEN STOP
E Tk o Kay |-..rI!.Z--'r_'.‘:'. S as SI0NS anad wnenavear It sOunas a g J IE | "1 L UU‘E_' I 5 ..' H
A bit off. all you need to do is add 20 LET P CODE(BS ZB81*10
W arp H; E o 2 i subtract one or two 60 FORI=1TOP

70 LETD=1""N
B0 NEXT

IX COMPUTING SUMMER 1982 101




TR )00 Programs

Battleships

A boom, boom here, and a bang, flash
there, and devastation covers the
seas, in J Calderwood's version of the
old pencil and paper game.

Haere s your chance to play puter will then show where 70 LET Z(Y) 10
battleships against the ZX80 your bomb landed. If you hit a 80 LET Z(Y -1 10
The programs asks you 1o enter ship, it will be shown in inverse g0 LE:T ‘5 f+11=10
a8 number up to 10, and a letter otherwise it shows as an 100 NEXT X
to J. These are to be entered asterisk. You have to try and 110 INPUTA
ine at a time. The clever com land three bombs on each ship 120 INPUT BS
5 RANDOMISE 130 LET B=CODE (B%)
10 PRINT “BATTLESHIPS' 140 LETB=(10*(B-38B)) + A
20 PRINT '"®ererscnes 145 |IF Z(B) 1 OR Z(B)=9 THEN GOT(
21 PRINT "“THERE ARE B SHIPS EACH 3 SQUARES LONG 160 LET Z(B)=Z(B) -1
22 PRINT “"ENTER A NUMBERUPTO 10 156 CLS
4 PRINT “AND A LETTERUPTO J 160 PRINT ““12345678910
30 DIM Z(100 200 FORT=1T0 100
A0 FORX=1TO8 210 IFZ(T)=0OR Z(T)= 10 THEN PRINT
50 LET Y=RND(99 220 IF Z(T) 1 THEN PRINT ***
80 IF10*(Y/10)=YOR10*(l¥Y=1)/10)=Y =1 THEN 230 IFZIT)=9 THEN PRINT CHR$(148
| GOTO 50 235 IF(T/10)*10=T THEN PRINT CHRS{37 + T
85 IFZIYI=100RZIY-11=100R Z(Y + 1)=10 THEN 240 NEXTT
GOTO 80 250 GOTO 110

r y
L
ﬁ:!'
T a
- h
L..-..n‘ iy .
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L
B . T

Avoid being trapped by your sneaky, 00 GOSUB500

GOSUB 600

little ZX80. 120 POKEM.O

B AND A < 11

rFo
A A C+
nto the black 140 IFC=5THEN LET B
8 THEN LETB
161 GOSUB 600
) IF PEEKIM) =128 THEN GOTO 40
H ¥ E M
Fip v - ) POKE M, 2(
ything over 95 190 LET D=RNDI(4
195 IFA=10AND D=4 OR A

1 L | i !
g af wailtr  AURT { Ti o)
200 LETD=(D=1)-1*(D=2)+33"(l
10 GOSUB 500
t 22 JSUB 60(
L i =8 "'.-" D
240 GOT
4l
1 } W A 1 i
199
00 LET P=PEEKI(1639
| F y !.1E ET
|:* '11 ! F F
RETU
- i RE |
' i T
( FF R

Shift
winging across the seas from New S
Brunswick, Canada, is Joseph HO'S ZX80 .o ram) - 1¢
ame based on the slide games in 250 NEX
which tiles with the numbers one to
15 have to be arranged in order. 280 NEXT I

j . iy F
[ EOVH | y 9
T e A
i L) 0 4 4|
] F b < 9 THEMN PRIMT
i I L o W Ml
3 [ T AT i B T hi B BT 5
| ¥ ) 301 ] k w FH e
al, L s Lt L | L] i
i A ' K =11 =T TL
1) f 1 [Z HH HE S &
s | Eiy 1 - ¥
T - r
+ | e LE ) Lt
& r
- | 2 | B |
N
] FHIMN
[ 3
I ¥
- ’ Ll
} LET E /4 4+ 1
3 IR . + 1 f ¥ TI - - -
i A ——— & ¥ » ¥ an . - g i
a x {4 ') ] L) Tl . ¥ b Y vig o Bl it W i Ela 3 i
v . 1 E p—_,— i o - i i b x
# | ] 8 1w e ggated g ie 1 ) = 1 LHERI BT 0
& - = T I L L] Wi '
T - — E— . e 5 ¥ ol i - —— .
F | = | Y O ¥ )
el . § b i ¥ s T " STRA q e BN T
] 1Yy 1y ¥ Ba W b e T H
) I 1 ']
& . siiihs i) ' " ’ . " . el v
L - e - t 5 3 E i | i s i iR T
f 140 PRIN JUMBER
r I ¥ ™t [ . " . r T
B J1Are ¥ ) WA F | SOAcCE Wi iDDEeE I"| ; L L] 1 0 = 3 M IT O
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Ssoftware
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Phil Garratt takes the plunge
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Orwin strikes again
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“Software

1 ipted n UsiNng good graphics
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15T TUELUE=Z2 1TU 1 ~ LT = LDrovldsy YOLHR MOUES FOR THIS |
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LARGE CHARACTERS

David Kelsall of St. Albans has provided programs to
print wide and double height characters on the ZX
printer. The programs can be combined to produce
16 large letters per line.

21@
=2@ REM COQPYRIGHT D.J.K E
230 REM J NUBRRY 1S ES ~EKELERLL
24® REM
9953 gEH FRINT AS
STRTEMENT IN HEX 99 OR J=1 TO 32
e T i . 991] ;gﬁﬁﬁzl To E
9 K 2255 M. 5 & ] T
21 7C 4606 CC 51 40 41 COD $ (0. K d = ¢ 11 . COL 1
; el ) S99 NEXT K
91 40 ED 4% TE 40 C49 DBE 1ITEd NEXT J
2098 FOR H=0 TODO =1
FF ED 6F CBE 47 28 04 CB 2306 POKE 16444 +MH,.H
> =Lad* bry HEXT H
91 CB 99 CB ST 20 @4 CB = L
$PRINT DOUBLE HEIGHT CHRRACTERS:
Rl CB RS CE SF 20 904 CB ¥
1 IF PEER l163BEE +Z5E& #PEEM 1&3E
B1 CB BS £9 9=31744 THEN GOTO S
< REM PDODKE 163B9.124A
< XD E CHAERFEFARC T ERS E g_ﬁéET “"MEMORY NOT RESFRUED™
1 REM S7RNDLMN BFENDINMEY $LNM -=— S FOR I=0 TO 112
r D GOSUB TWRHDTRH : rgpy 535 & PORE 31744 +I . PEEMK (2161 +1)
105 7dg ACS Eg éﬁ Tdg ACS ¥n ; ggﬁz El&ﬁ* e
FCS 744 AC Ccs CS Tdg ACE E 3 B L ES
N » 9 POKE 31857 .201
IF PEEK 16389=124 THEN GOTO 90 DIM AS$I(32,186)
e "8 LET Bs="#PRINT DOUBLE HKEI1G
3 PRINT “"RESERUVE MEM (POKRE 12 | CHARARACTERSs#"™
o I F-7 ST 110 FOR Y=1 TO 32
4 STOP 120 FOR X=0 TO 1S5
B FOR I=0 TO 1io - S8 LET R$ILY , X+1l)=CHRES FPEE} { TE
& POKE 31744 +1I,PEEXK (Z181+1) BA4+B2CODE BELY) +INT (X 271)
T NEXT 1 148 NEXT X
8 POKE 31500,63 1850 NEXT Y
S POKE 316857 .20:% 5985 REM PRINT A$. B LINES AT A
12@ LET Bs="UIDE CHARABCTERS" TIME
11@ DIM ASiIiSZ2.,.E67 9989 FOR I=0 TO 10 STEFR B
120 FOR X=2 TO 32 STEP = 999@ FOR J=1 TO 32
130 FOR ¥Y=1 TO B 2991 FOR K=1 TD B
1408 LET P=FPEEK (ITET+5sCODE =% ( 9992 POKE 32255 +K +E£ilJ-=-17 . CODE A
L s2) +Y) L2{J . K+I)
152 POKE 1650B .F 9983 NEXT K
180 RAND USRHR 16514 9994 NEXT J
170 LET AS(X-1.Yi1=CHR$ PEEMH 14a= 9998 FOR H=0 TO 32
@8 9996 FOKE 1B444+H.H
180 LET ASsIX,Y)=CHR$ PEEK 16507 9997 NEXT H
1980 MNEXT Y 9998 LET HPRINT=USRE TFS1744
200 MNEXT X 9999 NEXT I

e R e . A 1 R P R T & T R e E o e e e TR e, BT e =
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Getting into
theMovies

What do you do when you want
aliens and asteriods to burn
around your TV screen? The
PRINT AT on the ZX81 gives you

one solution.

You makea an object move Or
ippear to move on the TV
= TRET Y prnting it inonea posi

iding the display for a
then unprninting the
1 posihion just as you reprint
1 new position
Thae PRINT AT funct
the ZX81 it

an

although £ SIOW

axKes it aasy 10 position an C
act jJust where vou want it. For
rf simple program

PROGRAM ONE and praess RUN

Ff
¥

anter

4

i i t i BCTION 'u*'."-"-.':'. YO il
B 3ll being well, 15 a black
juare move down the scraen
liagonally oté that you can
hain’ PRINT AT commands as

= A0
This program shows the
Dlest kind f moving
jrapmics programming ang
|
t ¢ =
B IdT i '
QN r n % HFL
- +EMND
® Program one
= i A
hiy
= b ol |
2 [ r,_‘L
y
A L r ¥ =
| K . =
i —

although far from satistactory
in tearms of the result displayed
on the at least it should
give you a clear idea of how to
produce one kind of effect. Its
main aiIsagvantage i that tha
én 15 blank whilé the com

SCreen

sCf

puter is working out the naw
PRINT AT position for the b
blob. As yvou can saa from runn
ing this program, the RND func
when running the com
puter in SLOW
slow. As you bagin to alaborate
the program you ré working on
and vou want the computer 1o
do more and more, you Il Ting
this blank between subsequent
PRINT ATs of tha blob bacomes
Try. for

36 LET Z X

LK

1on

is particularly

mntolarable exampia

adding **Y and

sge how slow the program

o F L -

INE %

B AT X,V
. E_\;__ 4 X

T

T = ~ - .

e ml=ay = N L'=

This can
comea to somae axtent by assign
ing two othear vanables to the
PRINT AT position which hold it
for unprinting while the
F.ll]ti-‘f IS -u-"\.'-iil.’l".r'll:] OuUt new DOS)
tions

Change the program so it
reads as the listing for program
Run this, and you'll see
how much more satisfactory it
is. If you want it to run forev
add 57 IF X than 19
THEN RUN

Now moving a
tha screan n an irregular shiode is
not of much use anyona
Enter and run program number
'-'r-"ll:.r'l maxKes i Dailtl
bounce around the screen
Although this does not use a se
cond set of variables to unprint
t 15 fairly satistactory. You'l
saa that lines 70 and B0 check
each time through the program
to ensura that the ball has not
hit the sides
S0, ensures that
which determine the next pos
of ball (C and D) are
changed

Program four does
variables (E and F)

Decomes o8 over

Com

IwWwo

ar

greater
DIoD dowr
o

three

and if it has done

the variables

tion the

UsSe new

to hold the

T =
b N ! 1
el LE ¥ L
== LET H =X
= LE ] B ="
ERINT HT -’ o
r r 3
K OT0O 2¢€

® Program two

= g L_F H =L
.= : m =t}
i E [ C=Rs9
.:- = = _1 _l- &= |
- § y
2 L1 =

o)
-
-

=
0
LS
11@&

the new one

ole
IS

i position while
t---:ru; worked out, and thesa
are used not as an unprint but

ratrner 1o prir I A rl.q-ul':; sSEeres of
full stops, as you can see i
diagram one. Run these pro
grams a few times, and ax
aming the hstings, and yvou ra

v

sure to ba able T WOre Ou
ways 1o make theam more effec
i ive

nd way

moving

A
M 58

ng the

Dlam Is 10 use S
the screen ug
reprinting what you nead on the

f1. Emter and rur
HAILSTORM
now It

8 program y' L)

ine it nas just la
;'!rl:ll-]ftlf'|'
and vou ll s

practice. in th

§

Wi

WOrKs

are the black block. PRINT AT
ted in line 30. You control the
position of the blob by using IN
KEY S, pressingonkevs "B to
move the blob nght) and k

1o move it lalt The whola of
line BO ensuras that tha blob
will not move off the screer

valuable memory by

placing the interpretation of
both INKEY S and checking tha

sCrear nmits 5 aithar sida

withun one lime. Line 990 prints

- ICS
g RL +
*RMND +E
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___Review _

Hewson's hints
and tips

(110N

Hewson Consultants
have a variety of ZX81
products — including
games software,
‘'serious’ software, and
andrew Hewson's book
‘Hints and Tips for the
ZX81'. Graham Chariton

puts them through their
: paces for ZX Computing. B
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IR Machine code

Saving machine code

summary Of
Possible Methods

first

sigarac all the
sSsiiities
Establishing 8 dummy array
with DIM Aix) and then
POKE into VARS
2. Mov ng RAM TOP down (as
Mr. Sinclair has provided
POKEable

two mca uttie
bytes 16388/1638%8 for

t this purpose) and ther
POKEIng the code into the
svailable space NEW and

LScan'ttouchit, whichis a
major advantage

BN Eimes indes
POKEINgG L

a REM state
mént. Hara at laast, the coae
safe

wWas wor

saved and

but

ould ba

" P P
rom atiace

ed about displaying the
lEM and the dreaded
ste ash that would
W W the basic intar
:-_.-_:-_+_-_:- i.._‘.--..-1 "r:l.::'r-""-'v non

fisplayable codes for it t

T On thiao screan

4. POKEing above program and
fis fila, but far enough
below thea stacks, 1o pravent
| S0 1'-.'|'| thae ALl
ator stack At least the
oda immaobile hara, but |
aver iked thus ona with the
ZX B as s a b DYy
eSS as to whather the

ol 1‘ T '_"l..‘}"'.'q-r'.l:'_t“' I.':'

1 string array to
he code and stnipp
ng it out byte by byte, This
memory at a
rate, plus the

e 10

aoDDIes D
phenomeanal
vou are

relative coda as tha

'1!“"'..}'.\-

The Sinclair Manual

The Sinclair Manual is as good
as useless on using machine

As a self-confessed machine code
freak, who gets withdrawal symptons
without a daily shot of bytes, Mike

Biddell decided to
the ZX81, only to

ush some code up

iscover that it was

a totally different machine from the
Z2X80, and that he was unable to use
his tried and tested favourite
methods. This was due to lack of RAM
or because the overseeing 8K ROM did
naughty things to the code he POKEd
in. Let Mike tell you the story. . .

code (read Chapter 26). but to
be fair, t's directed at those
naw to programming and in this
t succeeds. The Sinclair
Manual mantions mathods 2, 3
and 5 with scant detai, but |
began to wonder why there
was no mention of a dummy
array and VARS

Experimentation

So | set out to try this meathod
first. | have always favoured
MICROMON (the ZX80 magic
book) for this purpose. Micro-
mon pokas hax code into VARS
Isystem wvariable area)l. | con
verted Micromon into some
thing the ZX81 could recognisa

(no TLS on the 81 you have to
use (2 to ) instead). Having
got the program in and running
| discoverad that there weara on
Iy about 50 bytes left for the
code and that DIM AlZ5) was
about all that was possible, Not
only that, | could not POKE into
tha VARS area, all my carefully
considerad bytes wera over
writtan to zeros. Perhaps | was
doing something wrong, but at
this stage | stopped trying to
POKE into VARS

Method two worked as
described in the Sinclair
Manual, but what's the use of
code you cannot sava, without
a special routine that consumes
precious meamory. So | discard

- ¥ ERS QOF
r =
4 ¥ i =
I PEEK ¥
=
f - 15
HEM GOTO 9@
7 M GOTO 126
(= 1.-'1'5,
| - =0
: i
1
L ———— e —

ed this as not baeing a possible
favourite

Meathod 4 really is a bit hit
and miss and Method 5 uses
100 Much memaory That left
Method 3 ;:[_]F.L'rll_l into REM. a
have not
past due ti tha
display/system crash problem
However, not 1o be daunted by
trhis, | wrote a program for ax
penmeantation

Experimental
Program

meathod | tavoured i

e

| decided that savere mamory
limitations on the basic ZXB81
meant that the program must
use decimal addressing
that the code should
decimal. Having decided this

tha program Dalow Was produ

and

also be

ed, to load 00 bytes
machina e

Do not try to 1 maching coaa
whilst compute and display
operating if you are going 1

the accumulator: it won't RET

Haence ling 12F

Thea program is started using
GOTO 10 and prints tha ad
dress of tha first available byte
after the REM statement
together the
which will be the ¢
chosen character. | used one
hundred letter As and therafore
found 38 returned at address
18514, Pressing NEWLINE on
Iy, steps through meamory one
byte at a time. “'R"" NEWLINE
(RUN) runs the machine
from the address being
displayed on and
returns 1o that addrass (Assun
ing your code RETs successfu
Ivl. "N NEWLINE [NEW]
allows you 1o jump 10 a new ad
dress in memory. Simply enter

contants

with

odln :lf NOLIr

oda

the screaan
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RSN 0 (O e S S

the new address (in decimal) i ' in Summ 3. It can be saved
followed by NEWLINE. | spent It didn’t craSh .y Using the experimental pro
many happy minutes stepping gram also allows you to stap
through Clive’'s ROM after | accidentally displayed the This will definitely ba my through and examina the ROM
L entering “'N'° NEWLINE, 0 REMstatementwiththecodein favourite method of entering and incidentally, run parts of
NEWLINE, followed by a suc it and to my amazement it machine code since the ROM, to find out start ad
cession of NEWLINEs. If you didn't crash. Where it en 1. t's immobile and absolute dresses of useful subroutines
have the patience you could list countered a naughty code, addressing can be used. Use the program and have a
and disassamble the ROM clever old Cliva's ROM simply 2. It's crash proof aven if REM dabble with machine code
(please send me a copy). Any told it to display a guestion is displayed. yoursalf

area of RAM or ROM can be ax mark
amined in this way. If you have
the program oparating correctly
tha first ten bytes of ROM
should read

Address Decimal Content
211
253
25656
127
1956
203
3
42
22
64

VDD~ N Bl —= D

&
—

The naxt step was to try some
machine coda that actually did
something, so | decided to pro
juce a short tone for my add on
sound box. (Use any amplifier
of 2 mV sensitivity plugged in-
to mic. socket of your com-
puter

Producing a Bleep

So GOTO 10 followed by
NEWLINE produced 16514
38. The 38 was simply the first
latter A of my REM statement
The following code was then

wrntian in

Address Decimal Byte

16514 14

166156 255

1656186 B

16517 112

165618 211

165619 2556

165620 16

16621 254

165622 B

16623 112

16524 237

165256 64

16526 16 o
16527 254 f

16528 13 - ‘ Y "ﬁ“‘
16529 32 y & \ T
16530 241 ' .
16531 201

wWith some trepidation, | set the
address to 16514 and pressed

R NEWLINE. My sound box
bleaped happily and | heaved a
sigh of relief. (Usea appendix A
of the Sinclair Manual, if you
want to convert the code to hex
and unravel the bleep program. )
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Programs _

e = T

BIORHYTHMS

bio=-rhyvthms

that eact «f F i P i

hroes of three

2
b o — ——

20 GOTOD 210

30 LET T=0

40 IF B-3>=0 THEN LET T=2
S® IF T=2 THEN LET B=B+1

IF T=2 THEN GOTO 92
LET H=R-1
LET B=B+13
98 LET E=INT
B.56:B) +C

(36S.25%A) +INT I3

188 RETURN

11@ LET T=@

120 LET F=G-=INT (G.D) *D
130 IF F)D-/2 THEN LET T=2
1492 IF T=2 THEN LET H=D-F
158 IF T=2 THEN GOTO 1889

THEN PRINT
THEN RETURN

OR Ds2=F

i78 IF F=@ OR D-s2=F

iB® LET H=D./2-F
19@ PRINT “"AFTER
2802 RETURN

218 LET Y$="THE UWORST DAY IS

. 1660 I!_'"' F=0

"I H; DRAYS"™

<28 LET Xg=" CYCLE"™

238 CLS

240 PRINT "ENTER YERR OF BIRTH
(AS 195@) "

258 INPUT A
26@ PRINT "NUMBER OF BIRTH MONT
H (RS 12) 7"
INFUT B

PRINT "DAY OF BIRTH (RS 2p)

J

INPUT C

CcL3

GOSUB 39

LET J=E

PRINT "NOUWU, TO FIND YOUR EI
O-RHYTHHM"” ,"FOR R SET DPRY., ENTER
PRINT "DATE THARAT INTERESTS
PRINT

PRINT “YERR
INPUT R

(AS 196@) 7"

375 LET Z=R

380 IF R<190@ OR A»1999

TO 37O

398

FPRINT
INPUT

LET =8

PRINT
INPUT
GOSUB

LET P-=

GOSUB
CLS

PRINT

o
IF Z-1902<¢10 THEN PRIMNT

PRINT
PRINT
PRINT

LET D=

PRINT
PRINT
GcGO3suRe
PRINT

LET D=

PRINT
PRINT
GOsSuUB
PRINT

LET D=

PRINT
PRINT
GOSUB
FPRINT
PRINT

INPUT
CLS
IF

CLS

Ug=""Y""

THEHN GO

"MONTH
=

(AS 1112 7

DAY
C
Slulul
C

S8

(AS 24) 7"

LET G=E-J

"“"BIO-RHYTHM FDR ", P,

@

Z=-1906

23

“"PHYSICAL" ;X%
'\.(‘

11@&

28

"EMOTIONAL " X%
Y $

118

33
"MENTRAL" ; X%
Y%

110
“"ENTER Y

Uus

FOR RAMNOTHER

THEN GOTO 2331

FOR I=1 TO 96

PRINT

NEXT X
RETURN

B
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WHAT CAN I DOWITH TK? [l | o/~ orr e £ S8

TWO GREAT ZX81 16K
| CHESS GAMES
. ZXEHESS[ENHANCED}

Lo O O O

-

FREE OFFER!!!

%

| ZXCHESS 1l We'

V&H Computer Services 4.,?
182¢ Kingston Rd.

Staines Middx. | 33
Tel: Staines 58041 '

Price £4.95 (inc. p&p). =2
Also available on =
cassette £4.95. L%ACS

TURN ‘LISTINGS'INTO DYNAMIC ZX GRAPHICS.

i f PRINT ‘N’ PLOTTER j
JOTTER FILM
o JOTTER (34 [ Pa “ ‘4 ‘
f ytions. It 1 any

I I|[| EllS

ARTIC COMPUTING

— — —— e S S S

Fiyteaf

COVET
!
& i
2 hole @ ... Kn.m.-lrd II
punched ol
N :-t' o PRINT Grid I"'tx_,irm ||
umbere
- Mobes Jpace
PLOT Grid & -
100 Sheets. Sire A4 | o Nt of 1ot
Board backing  Siicrs Shp 37 4s Sirastham tigh A1 _—
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COMPUTING GLOSSARY

| SSSSSSNWIT7
\~ LR TITI 777

SN LY 117

tTher r r
D
Address T hi [ e an be taker ind wi h B
ot Br ! j 3| s f i i i 3 tl LI t
var | V[ il
» . is 8 Q I W bat WE WA
Aluminised (paper) Printer the original method of data
r ¥ 1 I-I 1 0 f ’ p i : o :
: : W 1 ntras LY
- [ r 1 1
¥ L : 1
o 4
'
Baud A { data
Tal: e '
——— ; ;
ASCI A i jard . o
1K ¥ W
i 1515 [
¥ ¥ | r
Tk BCD B , di . A
3-Dit system i
i ¥ [} the ] 1 1
A ssemblar F \ A b
Banchmark A yndard
; o mputing task used t
’ jua eas a the relat r T {
= f differ I F.

Mt i &, using th
I1|.' [ 3 i 1 i =t Ta. if 1)
facimal series O 1 1 Al
figital cor ters work

1at 1 ir ions

prest L 315 ary n e

BASIC Beg ars A

' W 0
n [} NDUTEer s
. i1 ] Sy Sster rt I
tstrap
b

'IIP"& Bits Per Second a rat

I data transmission betwe

levices. Eg 300 bps i

popular rate 'or some

terminals, roughly eguivalant

L) charactars per se

higl af j I i
nemory des wi ]
raia o JLE I net
10mMains or bubbies il
daata 18 T wWihe D W

2 T W e i f
a § 5
. ] 8 11T i i i
aa the Tast DI ' micl T
@ AT K :. i YT P
NS
i B ir
JEy 2|l | ignal pa
a ned 1 illow signa 1
pa r lirection but 1
back unwanted r g
T Tl [ i bt A
(r 1085 W T ] a
I BT 1 8D irati

r T 4
i " i
Bk ¥ !
Fa W aYy i
i
jaby i :

ener Y A
patter i f i v ¥ M
D ] } i WA

i eq
1 ¥ r L r

CADML

TeL Al ] |
k i

ﬂ}jltrldqt- Fo protectivi

Chain A process whareby

({)BDI Common Busir

L drvi
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Compiler A program whose
function is 1o réad another
program written in a high
level language. such as
COBOL or FORTRAN, and

onvert it to maching code

mputer can obey

Microprocessor, A
ased operating

ystem for microcomputers

sing the B0B0 and 280

y select from this dara
I ar at ]
ormatior
illex . F
] {O lata
l1 .‘I ]l ns
t y requ 1
ri 1)
i & Tl
18 |
8| §sl W '
{
i Jur ] 8
4 tat
1 1 B 5 1
1 dnsw |
i | '-. e
ying more thar
i 8 n less
1 1E W P yS Bl
£ 85 than tw
t i

D‘uhm_;' orrect the arrors

Disc (Disk) Magnetic storage

] fa |
¥ Pl fror
f data. A
id sav
(" 1)
5 [ illy holds
o " witas but
| '
{ i Lkl y
. il The

Diskeatte A flopoy dis

aiy 1he smaller a
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Computer Glossary _

DOS Disc Operating Systen FORTRAN Formula P
mputer Translation, an ear v and st
¥ e OIS g level
nar ranguacge
NSaLon | Py or sciantific
v perat 1 Sy ST M
PV W snaver the
puter 1s Twrst turneg
4 i rat ] SVSIen
ntrols tha dis
25 O may
suppleme ither tha
Ll IMOUTEr

i peratng systen Golfball A type of typewriter |
. ] (or the print head
Duplex A mode of data it gets its name) in which the 1

S0 Tal Tas T e whare aach print characters are embossed
i sand ang recaive i the surface of a sphere |
INMeoUSHY VErY simuar in size 1o a

iolfball. Rotation of the
Dynamic (Memory) Randomn spheare

prings the appropriate
o ess Menmn rv (RAM) character into line for each
stant rerresn required impreassion., The
DUt normally using process 1S usually slow
t poOWer than cps) but of good quality
i Nor
Hard Copy A
omputler pnniout or
EAROM Electrically Alterable sting on paper
¥ il O Pam F T ' [ 1LY,
taking 10 mSec to erase and Hardware Th
WIilE this n emeant 18
f 0 § iant be antra
1&arag a Raad Wi
thy kA ¥ I ne write
y kely to b High-Level Language
v 1 ) Frogramming
inguag 1ally
Imea resamobie a
Edit Altera f text natural lfanguage and
f . fata files. Oft pith powerfu
iy i i ASrruciion [E] |
k 1 jengrating seveara
re machine language
....hl_.- Ji P eExXxamplies nc |_Il_:l
EPROM Erasable BASIC, COBOL and
FrogQrarn ible Read Unly FORTRAN
W Ll Ty cany
e ang era ]
ira at light 1
nnes Qe

Intelligent terminal Ar

ut/output device

Firmware Instructions or darta instance, gata may be
rmanantly stored in ROM valhidated or changed
in format before

Floppy (disc] A mass-storage transmission 1o the

&y i mprising a SO main computer
py ! plast a Wil
] able surface or Interactive A working

[ 3T d el and arrar '." e .,-I'-j--r
essed rapidly by a which thé computer
] read/write head. The reacts immediately to
{je aither B r 5% respond to any
liameter. rotates inside a mistakes which may
protective cardboarg sieeve be made by the user |
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e S RTREHASETLATL TS eI A

i orto reply to his

enqguirnegs as soon as

'.r:-",' are expressaq I
¥

SOomMea DUsSINgss

activitias, as also in

:'.'r‘:;li_]r.ll"l Wl |'Ii:.i .rl'l"h

leads to much faster Light Pan A stylus witl
« r T Ay T

progreass than would SBNSOr W h allows a
otherwisa be possible i lentify th

at T "
Interface The VDL scraar "
intérconnaction toucha

arrangements
betwean a computer Line Printar A Oule

sl f &
and devicas, such as Peripn al wi n pi 1
;:hr'!l'r aor modan W INDHE 1IN iT B Lirmi Sleadd
} f Acires
ittacheaed thereto owng eacr |
JLie ¥

Interpreter A program :
to transiate a high Load copy a | ]

evel language
(typically BASIC) 1« memory, ready for axecut
machine language and

o axecute aach LSI | tEorat
instruction, line by the combinat
lime, immediately alemant

;.

Interrupt A signa

which suspends
processing 1o allow
soma other yimmand
o be obeved
I-EEE institute of
Electron anici
Electrical Er Machine Language (code
USA) a body which DwWwest ynid ted L
has set a numbear ol jetailed) level of prograr
standards Tor more nstructions. All maher
Wwoarly Intard nange | 1 i ]

nformation bétweaan r f J& |l
vanous electron rroile I BrOFELE d '
devices, including ¥

i1 |"|_|1' s

Mainframa A |

1O Input/Output ymputer. The ter

Impact (printer) Oni

% v FErrm AJ BTl It Tal r aitw
which for 5 W E W 1 LD W
f e -] 1 EepDarate
0

I arg r

WERTE ' F o] i
r

ra 3 1 i
r 1gs L. ata

Integer BASIC shinet
Concernad only with

whole numbers Matrix (printer] FPrinrer

cutting oft any naracters are
fraction ljecimal parts § patt i A
tron } matrix tyy ally i
dots wide and sevs hig
Lo
? Memory Immediate a
fata storagi firacty
aqdressanle Dy anti
P i ina Ty y
Ol : = | ] i T 1|
Kilo ':Ki' Abbraviation RAM and BOM
of Kilo, normally
meaning 1000, but Micro (also u) Prefix '
.".I..."'1:- & when rerermng e it A
tO Memaory lescriptively of sometl
ary Sma L)

Kansas (City) A standard for small as nan T
recording programs and data

on cassette tape, named after Microprocessor An LS
the City wheare a anferanci Nnolging a npleta |

hich the larthme IRt ar

1:10s) P OiA
S, al W ]

dards ware agread Gt Fos init
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Microprogram A very low

avel of programmung
ally implemented in ROM
oy the pr assor s
nanufacturer, to reasa i
affact the set of instructions
o n the pr essor ca
De

Mrrl:riul'npuhrr A somewhat

i a tarm for the middla
na t mputer
A idra I i
¥ INgE ressing up 1
4K | TS F Wwords f
I fy tend (a1t The presant
. r b alled
" mputers and
v riae abla 1 drac
h BA4K mar ry
v fard be alled
mputers unless theay
2 Fi ' dieh i e ¥ i
[ 2| 5 1 Dart
sk g8 it Mma b alled a
frame

Mini 1||;_|_|'_'|i]1.r The smaller cize

Modam A ym tor
ML t DEModulator
. £ | vice versa
Monitor The first level of
. r " mands int
| inag ] put
Operating Systam T hi
LE y TESICEent Drograr
. " nut and output
i i ré §[ !
Overlay A program 1t ong
Frr #ha wlable merr v Mmay
be enterad and pr 2558d by
nstalments, h seagment
¥ 1IN I repla g T
f rey W STOFra wWinile
L i S valuas allottad i«
variabias woulg
& from one program t
b ;
Package A set of programs
ad to perform a
T ot ki 80 pavyri
lised 1o suit a variety
I A 1 IT E2Y DAacCKans
May rinriss both the
prograr ind the equipment
. 8 qaT ] LR
W ' I

12

Pascal Program language
lesigned tacilitate
structurad programming

especially on small interactive

nachines. Named after

I
=
Labnel Fascal

Patch A small piece of
computer program inserted
a longeér program 1o

some bug or detect in it

a computar, ag pnir

plotter, GisCc umit, Du 1
necessanly essantial to ns

PILOT A programming
language for H Compu

designed 1o ba particularly

ters,

Simg

appropriate for teaching u

schools
Plotter Computer-driver

grapnic gisplay using pen on

PROM Proagrammable Read

Oir ly Memory

RAM Random Access

MMermi Head wnte meamonry

v. |

Data may be written to or

read trom any location in this
¥ T man o7y

Resat (button) A switch
.,'.-I;-~||'::'T mputer control 1s
]

eturnead 1o tha monitor Of

low-level operating svsten

ind all internal vanable values
i hanaad t FEFO Tl g
may De theé only way ol
aetting il i mie ancdlegs

| P which has anseén Tror i
programming error

Return Return the key and

ST

¥
et i tha
Witents 1T
- F 3 COT v for
Executi O
i 1€ a1 0o y
IVvDEawritar

ROM Read Only Memory

HS?J? A immurnicatons

martace usad for modams

Run The instruction 1t
execute a proaram
n-sec Nanosecond, one
thousand-milliontr fa
=1 | ona

(1 SEaei . BN
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Thermal (Printer) A

Brintar w e ¥ b
£ W
| ! yili x i 1
A 'l.'.r':: ATt Er L i W I
Ve 3 1 m v K
that thi nent i [ 1
d L :
¥
i Fié O v-traated pape
1 1Ares i 1 the
selected haracte

Time Slnlhr'lg A athod of

peranng a mputer
wiharel y TW I MOTE 2L
ipparantly Oy Uit arneos
j a v . .- f vine
machineg. In practice whnat
nappe ] IS That T

Wmputer 3itE firg 1 12T
Safs One At 8 1imeée out i
SEUanCE i1 i 18rva A
st 1TNAat # I FImaany
aware ol MYy ' 1%

VDU Visual Display Unit

TEIEYI D (R il] I
W'l | Dute NeSSACe:
an De dispiayec

ana not 10r general ourpose arnd still Ioses ity Contants
5 o) wWian power 1S vied
Software The different kinds H'[nn“ Fs saguence of
i program required 10 work 8 alphanumenc characters
mpute

S$-100 Name of a bus or

n standard shared Source code A program : hits that

h : LT
vy many manufacturers and Wi tter I e of the rl:__lr-_ rga sed 1 : II- o . I

amploying 100 connactior level languages and reguirnng Jroul eg 16-bit word: but

DOSIIONSs ._."I-'.-q_i-"lu"'d:'l::'r ompation 1o macmne the nopular B-hit word

there are some minor language before use ilad a L

batrwaen different

Terminal A device (TTa
jrers’ versions of Static RAM Random Acceass reamote from the computar at

k

Word Processor A mputet

0 bus but the |-EEE Memory which does not which data can enter or leave with software for antering
defined a universal require continuous refrest a8 commumcation network eaiming, stonng, Tormattiing
for it. Primarily signals but tends to use More &g a tele-typewriter working and printing text rather thar
as 8 mamory bus poOwWaear than [J-.-I'I.'ql"l'lll:' Hﬂxh‘* over telephone lines pf T 1 figures
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e R e

SQUAROI.OGV

J A Enness, Poole,
Dorset, has written
a well-documented
program which
plays a game based on the old
favourite where two players take
turns to link dots in a matrix, with
each player trying to avoid piacing ond_then retum to_°You
a line in such a manner as to allow

......

the other to complete a square. If B e
a player completes a square, it iIs “FL i ve oenise sl e ot
marked for the player, who then
gets a second turn. BYSE B S




t M Linas 130-134 sort t the
a0 Ve f & 1R ™
TH F. T-F 14 . » » b i k Ilak@ ih Fi i [
[ .J Ir el ¥ I‘;; A ] ¥ (] i
i 3 18 I KaYy i i Rl Tl
an, mtw ple qua Mthi 1F
i 20168 "'... ' t Tl b [ ] k
- § ot ' y th ne 54
aa IKEs aj X ey Lines 150-166 start thi
; 1y earch T tirae T A
! i ¥
ilto 1 A & Dy turr d I +
. CA vl ¥
i %] v ¥ t 4
A . = M i ¥ (] Vel
SCTE £00-2 D@ the
A 1 ) 1 uple SCir side | § j
11 . aTE] irich t |I‘r tur 1
L - 1 1 1 ] 1 i { "
| Se4a INs ) 5 i it i &
W | Sear ITineE i .
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i EAR 4
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16K Programs,

yUB 4
FELORM 1 THER
JEA |

T
=11 W
| o180

I - 1EN
=

1 I ' i
0 B A
Os5l| .
| K M | !
ISLIB &
.-..'l-'I |
REM SEARCH SUCCESS
REM PATTERN CHOICE
I .|-|--.i'1f5‘_:-_':.

REM

ki

INKEY $

i =1/

REM PRINT BLANKS

RETURN

REM ZERO SEARCH VAR
ET

REM SEARCH AROUND |
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A HEN 3 i i

T
. J 1
#
M
"

5 4 I"

i ak i\

=1

REM FIND E.X.Y. FROM |

H-’.f. M PRINT WINNER
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WHAT'S ON NEXT?

IN HOBBY ELECTRONICS

The HE
MicroTrainer.

PROJECTS FOR
EVERYONE

* Light-Operated Power Switch
* Auto-Wah Effect

* Greenhouse Monitor

* Telephone Timer

* Power Supply Design Project

imong=gong
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wHuUogsrNEonm
aouomadTMnsEum

H=r="0=-0=-JF0
rousromno=-Q0=-
meannooea=Nn

n=gpooruagnueTo

FuxsiitIti iy

H
=)

Next month we begin a brand new computer PLUS
hardware project, the HE MicroTrainer. Based A New Feature Series
on the 1802 microprocessor, it is simple to The Electronic Revolution
construct and easy to operate, the perfect The development of electricity and electronics,
machine to introduce the ‘nuts and bolts’ of from Vota to Video
microcomputer technology. The MicroTrainer

has been designed specifically for Hobby AND
Electronics’ readers, and offers a number of

distinct advantages over other development All our regular stars
systems: MONITOR

* Low cost. POINTS OF VIEW
* Modulated video output for direct input to a INTO RADIO

domestic television receiver, permitting more CLEVER DICK
information to be displayed than is possible

with LED readouts. The 12 line x 12 The June issue of Hobby Electronics will be in
character display shows the complete set of your newsagents on May 14th
1802 registers or 32 bytes of program DON'T MISS OUT PLACE YOUR ORDER
memaory. NOW
Displays the current instruction, in mnemonic  Simply fill out the coupon and hand it to your
form. local newsagent so that your copy will be
Unique single-step operation from RAM or reserved for you.
ROM based software.

Cassette tape storage of user programs.

Twenty command functions, eg RUN, STEP, Platios MReive .
STOP, RESET, INTERRUPT, INSERT, DELETE,

SAVE. LOAD, Hobby Electronics
Twenty key keypad for direct input of for

Hexadecimal data or Name

command functions. Al

Includes 1.5 KBytes of RAM for user .

programs.

Optional 24 line I/O port

High quality, double-sided through-hole-plated

printed circuit board simplifies construction.

copées of the June issue of

ZX COMPUTING SUMMER 1982 127




e I e

MACHINE
SPECIFICATIONS

ZX80

'1  e X3




IX COMPUTING — AD INDEX

Artic Computing
Andrew Developments
Bridge Software

D. Bruce Electronics
Buffer Micro Shop
Bug Byte

Butler Currie & Hook
Control Technology
D'K Tronics

Fuller Micro Systems
|.K. Greve Software
Hewson Consultants
Hilderbray Litd
Intertace

Kavde

Memotech

Microgen

WMind of Information
Wi. Orwin

Peter Furlong Products
Phipps Ass

Quicksilva

Second Foundation
Shiva Publishing
Sinclair Research
limedata

V & H Compuler Services
Video Software Litd.

ZX COMPUTING SUMMER 19582

Specifications

A R

ZX80 — ZX81
HARDWARE

h LOADING dif

Ta |
i

D. BRUCE ELECTRONICS
THE BEACON
BLACKHALL ROCKS
CLEVELAND TS27 4BH
TEL. 0783 863612.
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LER FD SYSTEM FOR ZX80/81—

THE MOST VERSATILE SYSTEM FOR EXPANDING YOUR ZX

/—FUL

STANDARD KEYBOARD AND CASE This splendid keyboard and case houses your ZX81 printed
circuit board, which is simply screwed into place, the

r - \ keyboard plugs into the ZX. You can now enter data with
- ease. The 40 key switch board is a custom unit not made up
Fuller out of other manufacturers parts. The keytops are our own
........... T design and have the ZX Qwerty and functions foil printed
T T onto them. Access to the user port, TV, MIC, and ear sockets

are as per the ZX case.
Built keyboard and case £36.70 or £30.70 as a kit plus £2.10 postage

and packing.

r——'
{

EXTENDED KEYBOARD AND CASE The case is designed to house not only the keyboard and ZX
but also our motherboard, power supply, RAM cards and
’ — e two other boards, not necessarily of our manufacture. The
injection moulded case measures 200 mm x 350 mm x
Fuller 60 mm and houses a 42 keyswitch board, the extra keys
il can be assigned to other functions. The case is supplied
________ — with a “"Power On"" LED.

LLILL L1 L] | Built keyboard and case £39.95 or kit £33.95 plus £2.50 postage
TLEELEELELLT ] and packing. Motherboards £15.95 plus 80p postage and packing.
/ 16k RAM board £35.95. 64k RAM board £79.95.

o A Sand SAE for details to
st D FULLER MICRO SYSTEMS, The ZX Centre,
Kit£18.95(+F.F.80p Sweeting Street, Liverpool 2 /

a‘""h .u.r“'.«' '.’-.’_*' -'}'

(S W

Authors: lan Stewart & Robin Jones

The reader-friendly guide to getting started with the
Sinclair ZX81. Includes an introduction to looping and
branching, graphics, subroutines, and debugging
technigues, with over 50 programs designed to run

on the standard 1K memory.

Approx. 130 pages Paperback £4.95 e suaranteed
—— e .;'-.Jl:'u'lflt'l'
ISBN 0 906812 17 8 : N fan , Friendly

Published by: Shiva Publishing Ltd., 4 Church Lane,
Nantwich, Cheshire CW5 5RQ Telephone: (0270) 628272
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& 'ZX Users’ Club &7

% JOIN YOUR USERS’ GROUP — AND MAKE THE %é
é? MOST OF YOUR MICROCOMPUTER é?

&7 p et ol eardog oy o et o s &
% UMBERS, PEEK AND POKE, HOW TO COI &7
é? | : /a1 A : | £6.45. E» s2) Eé

3 e é?

1 INTERFACE,
§§ 44-46, Earls Court Road, Department ZC, London W8 6EJ. §§
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QS DEFENDER QS INVADERS +* ~ QSASTEROIDS

£8.80

485,80
QS SOUND B s : ; QS 3K RAM B4

£18.00

QS MOTHER BOARD BD
CONNECTOR

QS CHRS BD QS HI-RES BD

Special offers & news

(1) QS Mot : = _
ARCTICCOMPUTING'SZX CHESS 11. £48.00

(8) QS MOTHER | R+ it . : £40.00

THE COMPUTER FATR_ Earls Court, 23rd to 88th April
3rd ZX MICROFAIR, Central Hall, Westminster.
30th April & 1st May

POSTAL AND MONEY ORDERS TO: ALL PRODUCTS FULLY GUARANTED

QUICKSILVA: 968, UPPER BRAOWNHILL RD. : MAYBUSH : SOTON : HANTS : ENGLAND.
Please stata Type of machins, Which ROM, Memory siz§, when ordering




