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The ZX Spectrum
Explored

INCLUDES OVER 20 PROGRAMS

s by Tim Hartnell,
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Forward by Chive Sinclair

In this practical guide — with programs
throughout — Tim Hartnell takes his readers
from their [irst steps in programming to how
the ZX Spectrum can be used as a tool ar
home. at work and lor educanion. He looks a
the use ol sound, colour and 3D graphics,
and shows how to write programs i BASI(
as well as how 1o use machine code on the

Y i, ¢ "“1]”'1 Irum

The 7ZX Spectrum !"‘-\rf.l."'urru" 15 ['H'Il[li'i’ with
manyv programs for education, business and —

not least —— pure fun!

0946195 00 5 approx. 220pp

October 1982 approx. £5.95/'S11.65

Distributed by

John Wiley & Sons Limited
Baffins Lane - Chichester - Sussex PO191UD - England




ZX SPECTRUM HARDWARE
24 line programmable Input/Output Port

This new port has been designed ex-
clusively for the ZX Spectrum and
utilises MOS technology to
minimise bus loading
The main features
are

e Is28n
ports

Pert mapped
using IN and QUT
commands

3 basic modes ol operabon
Durect Bit Set'Reset capabidity
Du!pu!l capable ol sowéing 1maA at
1.5 volts

® Access via 3 x 16 pin DIL sockets and 28 way #dge connecior

The port is available fully built together with 8 set of detmled instructions
#nd suggesied contial apphicahons The port can either be used with our
naw Motherboard thus allowing a furnther card 10 be used or with a
stackable connector. Either way, i means thet Micro-Drives. Printers eic
will run happily with thea por

2% Spectrum PPl Pont £16.50
ZX 2 Siot Motherboard £16.95
ZX Stackable Connector £5.50

The prices are inclusive of VAT but postage must be added at 70 pence for
& wngle item (100 pence for 2 or more items)

spectrum Joystick complete with self-contained Interface and
Demo Program only £19.50 inc VAT. AVAILABLE NOW!

KEMPSTON ELECTRONICS

180A Bedford Road, Kempston, Bedford.
TEL: BEDFORD 852997

ZX81 Klik-Keyboard

This i3 & full, forty key. mowing
keyboard which hits mnto the recédd
iett after peeling off the existing
‘touch-sensitive’ keaypad, Con-
sider the following advant
ages

@ Positive lesdback from
keys

Fits onto the IXB1

No traling wires

Mo specwl case nesded
Elsgent design with two
colour legends

The fully built keyboard requiras abzolutely no soldering since two flexible
connectors plug into the ZXB1 sockets. Alernatively, the kevboard 18
svailable as an sasy to build kit at a considerable sawving. Other ZXB1
products available include & two-1one keyboard bleeper (fita inside the
case) 81 £8.95 built, and a Repeat key kit at €495 Now svailable with 41
keys, the gxtra key can be used 10 grve a repest or resel facility £26.50
[bwilt) £23.00 (ki)
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NEW
SPECTRUM

SOFTWARE
JACKPOT FRUIT MACHINE

Featuring holds, nudges and realistic hi res symbols Colourful - just
like the real thing!
Flus

SUBMARINE ATTACK
Destroy them before they destroy you Fantastic fast action fun. Both
games just £4.95, 48 K SPECTRUM

Boldly Go where no Spectrum has gone before
SUPER SPACE MISSION

Incredibly fast machine code graphics. Dodge the swooping aliens
and meteors. Fight exciting multi directional laser battles from your

n

moving starship. Really exceptional graphics, seven skill levels, only

£4.95 for 16 or 48K SPECTRUM or 16K ZXBI

MONSTER MINE

Escape from the depths of the legendary El Dorado mine by dodging
the monsters and collecting the golden nuggets. Full machine code
Only £4.95 for 16 or 48K SPECTRUM or 16K ZXR|

Richard Shepherd
Software

FREEPOST (No stamp required),
Maidenhead, Berks SL6 5BY.
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Promotion's the name of the game in

OF THE LINE' - An adventurous management game
Fearlessly battle your way up the ranks... encounter enemy fleets
survive mutiny, fever and famine... endure fog, fire and thirst . then
when you think you've done well .. rush home to Pon for promotion!
16K SPECTRUM £495 48K SPECTRUM £6.50

MULTI FUNCTION CASH CONTROLLER

Takes care of your Home Budgeting, Bank Account, Standing Orders
Loan and Morigage Repayments Complete security ensured by
secret password. A budgeting bargain for only £10

i o y 1
‘SHAKEN BUT NOT STIRRED! MK SPECIRM
A James Bond 007 Adventure
Recover a stolen warhead from the lair of Dr. Death, but first follow
the rail across continents, locate his secret island, encounter the
steel isted giant Paws, then find yoursel{ in his underwater maze and
hopefilly find the mussile... But It Doesn't End There!
Can you resist being 0077 Only £6.50 48K SPECTRUM

[ ORDER FORM Fiease sond e
Jackpot/Sub. Attack
Space Musnon
Mornster Mooe
16K Shup of the Line
48K Ship of the Line
48K Shaken but hot

48K Mulifunction Cash Controller at E

Stirred

ORDER BY DECEMBER 15th RECH

| enciose my ¢l

payabse 1o MC

acques/Postl Cirder for £

hard Shepherd

Mame

Address
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Letters

Another chance for readers to get it all
oftf their chests and air their views

A Pair of Zippy Road
Runners 13

A little colour and sound can do wonders
for you. Find out how with this program
for the ZX81 and Spectrum

TalkingTurkey .. .14

According to this program the English
language doesn’t exist anymore, so be
adventurous and rewrite it with the help
of your ZXB1, it knows all the rules

Stretching Your
Spectrum

MNot a painful form of Keep-Fit, but an
invaluable article by Dilwyn Jones on
how to get the best out of your ZX
Spectrum’s display

For The Praise of

What is 8 Mazog,
reviewear waxes Ilyrical over
anyway, 50 .read about this
L!'r"ITHFTHI-I'IIPH:._I new II_IEIHH:

D|_|!'
them
highly

you may ask/?

Life In Machine

from K B Cusson that will

A program
impress yvou with its speed and results

A
ig

NTENTS

Mastering Machine
Code On Your

Spectrum

Further enlightenment on the mysteries
of machine-code — from Toni Baker

Making Sense Of
Bubble Sorting . . .30

Get your array’s into order. Mike Biddell
bravely takes on the task of explaining
tha unexplainable!

All In All You're Just
.33

Don’t bang your head against it, just try
and demolish it before it eats yvouup! One
of two exciting ZX81 programs from
Adam Waring.

Three Dimensional
CubesonthezZX81 37

Luc de Jaegar from Belgium shares with
you his discovery of how to get 3-D
cubes on your ZX81

AnotherBrick. . .

Fancy A Drop Of

Two versions of the
Lemonade Stand’ e
[JI'HHFUI'T'I fl’Uf'l"l
Paul Holmes,
for 1K and 16K

Z2X81 16K Spiro-

Amaze your friends (again?) with
of these imaginative chsplays

Wage Control For A
SmallFirm ..... .46

A complete business program which can
smooth out a multitude

SOIma

of problems.

What's It All About
Michael? . .52

Answers the guestion "What 5 a

computer

Spectrum Rules The

Publishars are jumping onto the
Spectrum bandwagon in
numbars, bul our intrapid revi

lead you through the labyrinth

First Steps in
Programming the
Spectrum

Take a deep breath and start reading. All
revealed by Martin Wren-Hilton

.61

increasing
wwers will

will be

OnYourMarks

Back to school, wheare learning starts 1o

educational
different

be fun with these new
programs which
subjects

cover many
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Adding A Tape

Counter ........65

Another useful hardware add-on for your

Dazzling Displays .66

:l.
ear v

our -.".\.IEJ-I: '1'|ir|‘l

routing trom

a8 machine-code
Richard Wright, and Paul

Holmeas demoanstrates the axciting

ZX80FightsBack! .70

ocutput of the Spectrum
I
-

y BO is far from dead as this coliect
fsoftware shows. Youjustcan tkeepa

good computer down!

AlittleBug. ... ..

NOot the shmy vanety but reviews 01 The

Spectrum Monitor with machine-code
ntry and de-bug and the SPDE

Disassembler/Editor

Not All That Glitters
Has Colour

Candid reviews of the lates
offernngs

3t software

Tim Hartnell takes a look at the latest

ompetitors in the field, plus all the most

'|."..'-_'-ru Vi '_i'l' :|j|_|-.\ W innar ::-‘ the J‘\-{

Printer? Turn to page B6 to find out, and

see what it took to be one of our best

entrnes
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Controlling Your
Cash . ..

Makes you feel guilty, doesn't it?

Starting Off At The
SharpEnd . .

T wic great 16K word games from Paul

Crasher

Toland, and Dilwyn Jones's

for 1K

Snakes Alive In OQuter

Be terronsed by snakes, out-witted by

alens and beware of the hdden lang

minegs

Number Crunching
On Your Spectrum

Making maths easy i what your
computeris all about

Getting Stuck Into
The Maze

I his program is r_]'-MLIHT!-'r.‘{! 0 make an
addict of you

Board Cames For
YourComputer .106

When you've tired of zapping alien

starships, and steering through meteors
vou can return to the old favourites like
Spanish and Corner Chequears

Under The ZX-

See what you can find up close with your

ZX Computer

POKEiIng Into The

Spectrumpisplay112

Robert Erskine tells you how to organise
your Spectrum display. {Apparently it's
not as bad as it seems))

Formidable Soft-

Owur readers display their judgement and

good taste (grovel) in their reviews of

some of the latest software

squeezing it All
into1K

A tight squeeaze

not a bit of itl

Gettin
Properly.....

into Print
Y

Tim Langdell takes a look at those extras
ike the printer interface, ZX99 and the
2-Xtra

Machine Specifi-

cations

All the hardware details about all the ZX
machinery. If you nead to know it, It’s in

here. Look no further

L



EDUCATIONAL COMPUTING
on tha
“i?;r’"araﬂk ZX LOADING AID for
: E.’Irp!; |:'JL.'Iinl'!l_r.[,ll
[ s trongly for 50 hitile
reCormimended _r,
sducational Fifty high-quality programs to turn your ZX81 i |
. Wihorities | or Specirum intc 3 powerful sducstions! iool. £11.95 (incl. instructions, p&g & VATI
= e EnC FO0 SOnT S9Tn NESC 16 KADE G wmunﬂgE
e There @ Ciedr inglreglipns and glenty of ligs = i B tor ot i £1 exira i
AImoRT = r};‘:;‘: & Bovice Designed io pa bayony driil & pracrice P 2 SKT 1o n : _ £1.50 exira
work & UM A ool E g LPareaglh LB LA b O O l
epECTR - Inchsdes —
e Educare’s TORTOISE ZXB" KEYBOARB BLEEPER
AN A plirf ved
p’?‘:’:;“ E ﬂ -’ﬁrs;zn or: he

famous Turtie
prugnm'mf
CODED MISSILE

Combines the

fun of arcade £9.95 [incl. Hustrated instructions, p&p & VAT)
games with L
learming : £1.50 exira

£5-95 only T-SHIRTS £3.50 SWEATSHIRTS £7.50

Many innovative | 1K F’F?DGH .ﬂ.MEj
ideas

PRIMARY
EDUCATION

Fully documented

includes many

games paperback 190 pages

= phis Speciram smolement
Graph-piotter @ Hslogram @ Smon-spell @ Sketchboard @ Times-1able & Sets
Seres-quiz @ XY-coordinates ® Count @ t|:| atons @ Areas @ Guess - a-Volume
Angles @ Ugstais -Downstans @ Musc - note et - saw @ Wipe-oul @ Spell
Temperature @ Clock @ Money ® Snake A

Mastermund @ Number - shoot @ + 26 maore EDUC RE

T/S £4.50 5/8 £9
Piease send me copies Educare’s 50
® EDUCARE || enclose cheque postal order for £ i

I 139a Sloane St oo
l Londan :.ﬁﬂdm .13

|
SWIX q9aY
I O e TSRO |

Let wyour child benalit sarly Gond mow

FULCRUM PRODUCTS, Dept B,

Hillside, Steep Lane, Findon, West Sussex BN14 DUF

ZX81 MACHINE C,ODE_—?

ZX . ASZMIC rom transforms ZX81 into an

N |

[ | | |

i i

i i
- L4
graphics

Assembly Language programming unit

@ FULL~SCREEN EDITOR

=y ERE

o MULTI-FILE SYSTEM

o TOTAL ASSEMBLER
& POWERFUL DEBUG
e HI-RES GRAPHICS Z Gomprocsys limited

‘@ MUCH MUCH MORE

......

L . - e — .|
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- NEW! ZX SPECTRUM TAPE NOW READY!
NEW! EXPANDED DISC VERSIONS FOR
APPLE, PET AND SHARP!
L
» L] ().
Barbarian or Wizard’
Choose your character type carefully. . . Barbarians recover quickly
but their magic doesn’t come easily. A Wizard? Slow on the draw and
slow to mature...but live long enough and grow wise enough and your
hightning bolts are almost unstoppable. . .

[he Valley is a real-time game of adventure and survival. You may choose
one of five character types to be vour personal ‘extension of self” to battle and pit
your wits against a number of monsters. Find treasure, fight a Thunder-Lizard in the

| arid deserts of the Valley, conquer a Kraken in the lakes surrounding the dread
lemples of Y'Nagioth or cauterise a Wraith in the Black Tower. In fact, live out the
, fantasies you've only dared dream about. BUT BEWARE more die than live to tell
the tale
" ['he Valley runs in a 48K Spectrum (a 16K version will be available shortly)
k and makes full usage of the excellent colour and graphics capability of the machine,
As you battle your way up the ratings your character can be saved onto tape, 1o re
| enter the Valley another day if vou dare!

Full instructions are included with the game, but if you want more detail on
the program, a 16 page reprint of the orignal ‘Computing Today’ article 1s available at
£1.935 all inc.

If vou have the courage, the Valley costs only £11.45 all inc. from ASP
SOFTWARE. 145 Charing Cross Road, London WC2 0OEI

| e = — ——— — —_—— et e, B

| | Plea nd n el Fhe Vallev at £11 |
| 3 l | encl hegue./] | Ord i
l - | Made payat ASP | I
3 i e s |
E | | T T . =—=1 :
| | o I ITTITTITTTTT] (el |
™ |-: BLOCK CAPITALS !
; | Kb i
l : ADDRES |
A | POSTCODI |
i | ‘

r i

- |

=~ ASPSOFTWARE (= =




WELCOME

computers, in the under-£150
price range, released in the
past few months. Several
Japanese machines, including
a ow-price machine which
appears to be an Apple in all
Dut appearance and price, are
creating immense
the marketplace, and disquiet
among homegrown computer
manufacturers

Commodore have a £99.95
colour machineg on the way
the £49.95 Binatone
computer 10 De a
genuine project which wil
spring fully formed into
Woaolies stores shortly, and the
Jupiter Ace the Farth
speaKking machine
two key men in the project 1
build the Spectrum, is building
up a sizeable following

But despite this competition

anda dﬁ'h:’,’r".*.— the inevitable Tact

mnterast n

s5eams

from the

that the computer marketplace
is fragmenting, the Sinclair
computers seem to have a hold
on the imagination which no
other maching has acqguired

[]U"_"r['h[h' immeanse :H."I".'r.'-"-,'

delays in the past few months
orders for the Spectrum
continue 1o flood int«
Camberley. Clive Sinclair says
that sales of the ZXB1 jumped
by 500 per cent when he
dropped the price from
£69.95 to £49.95

So. whether yvou decide 1
buy a ZXB1 off the shelf right
nowW
for a Spectrum, yvou'll be in
wd company The large
number of machines on the

market, a strong national users

or stand patiently in line

club and many local clubs, and
a large body of good software
means the country
almost purposa-built 1o ensure
that buyers of ZX micros wil
be helped from every direction
.

5eems

1o maKke thea LRVEIr
machines

IZX Computing is, of course
part of the life }..;.;[][l-'.rl: sVsiem

mMmOsT

which has evolved around the
Sinclair computers and in this
ISsSuUe wea have much to interest
yvou, no matter which Sinclair
machine you have

The ‘large body of good
software' | mentioned earlier

probleams. It 1S

which

ornngs i oW
jifficult to
program to buy, and in this
reviewer Phil Garratt
casts his professional eye over
3 number of Spectrum
packages, including programs
with the intriguing titles of

Meteor Storm. Soace Intruders

5

ENO'W

Issue

and Great Britain

MNick Pearce continues
jelva into the ZXB1
explosion, and mn ths
ooks at Byteman

Raiders and Space Mission

software
ssue

B -
Parmnr

among others. You'll find, as
well, a review of a program
wihich already seems 1o have
ittained the status of a ZX81
classic’, the unique MAZOGS
LJrul__] Byte. We look at
hardware add-ons as well
with an interface to allow vour
LXB1 1o be connected to an
ywrdinary printer being

highlighted

from

In the last 1ssue, we started

topics
continued and expanded in this
ssue, Ton Baker's series on
mastenng machine
the Spectrum gets into the

which are

several

coge on

complex waorl reqQisters and

addrasses, our BASIL LIFE
program 1 1the i51 ISSuUEe has

become a four-page machine
odée programn and

'_hi matenal given or

4
¥ 'h:‘l‘_plll,

teaching

VOUr compuler 1o :.i.i', .r|||_1r|1I
games witl ] ouple of
programs T csCrean

ubble sorting 18 discussed

.|:I.'I.'r' '...'1-'_i'| ine usae |+ the
spectrum’s ATTR  function

There's much more a3
you'll see when vyou leat
through the pBges 8] | this
TN L 303 suggest you star

tNe Serious Dusingss
[

of making the most O

with £X Computing

[dTal ! F A
right now

{Tim Hartnell, the editor of ZX
Computing & author of a
number of books, and IS CO
ordinator of the MNational ZX
Users’ Club, 44-46 Earls Counrt
wdon WE G6E

umbrella

Road. Lo J

acis as an

10Ga

Editor Tim Hartnell looks at the
changes occuring in the low price
computer market, and previews the
contents of this bumper issue of ZX
Ccomputing.

TR . _ T

i e

a1 .
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WELCOME

Musing on
memory

Dear ZX Computing,

At MEMOTECH we were
naturally very pleased by the
nice things Tim Langdell had
to say about us in ""RAM,
SWEET RAM" the review
of memory packs in your
Aug/Sep issue. It has taken 6
months — a long time in
computing — to get the
review we feal we rightly
deserve! But it raised a
number of points in which
your readers may be
interested,

1) Prices.

Qur 16K pack now sells at
£29.90 including VAT — Sp
less than Sinclair! At this
price we only offer £10
trade-in for a 64K so0 the
discounted price for the 64K
is now E£69 (including VAT)
2] Is it misleading to call our
large pack a 64K?

Wall, it certainly contains
64K of RAM (and we don’t
know of any 56K chips!] The
64K of RAM is usable by any
ZB0 processor that will
address it, Of course the
ZXB1 cannot do that but we
do know of processors which
do. The point | suppose is
that MEMOTECH has been
aiming for maximum forward
compatibility. The 64K pack
might for example come to be
used (with paging and
maodifications) with the
Spectrum. Another possibility
is that it could be combined
with a disc operating system
for use with the ZX81. And
S0 On

3) Advantages of buying a
MEMOPACK 16K.

Tim Langdell writes that all
16K packs use the triple rail
4116 chips but in fact the
MEMOPACK 16K uses the
single rail 5v HM 4816 chips.
Incidentally, the latest version
of our 16K pack will now
work with either a MEMOPAK
32K, a Sinclair 16K pack or
another MEMOPAK 16K to
give a total of 32 or 48BK.
4} What can you do where?
There are many
misconceptions floating
around (some have been
shared by us) about how
ZX81 addressing works. As a
program is entered, it

dynamically builds up the
instruction file and array file
(with the display fila tucked in
betwean). It is aasy to get
(with a small set of
instructions) arrays of 45K or
more with our 64K pack. On
the face of it, however, it
seems the display file has to
stay below the 32K address
mark and thus limits the
instruction file to about 15K;
but Michael Sims of Monikie,
nr Dundee, has invented a
neat dodge to give you up to
31K of instruction file!
MEMOTECH in fact gave him
a free HRG pack for
discovering his method,
which is summarised below:

HOW TO EXPAND YOUR
INSTRUCTION FILE TO 31K
OF INSTRUCTIONS

A) Instruction filas can
expand above the 32K mark
provided the display file is
never allowed to straddle
addresses 32/67/32768
during input,

Bl The solution is to check
from time to time the value in
the VARS variable, as this lies
just above the end of the
display file:

PRINT PEEK 16501 * 256 4
PEEK 16400

C) When the values of the
VARS approaches 32767,
enter a huge line into the
program, like,
LET ZERO -
elc

with about 100 repeatitions of
{ + 0). This will push the
display file entirely above
32768.

D) Check D-FILE to make sure
that the display now begins
above 32768:

PRINT PEEK 16397 * 256 +
PEEK 16396.

E) The new maximum address
for instructions will now be
49151. Going beyond this
mark would antail hardware
adaptation.

F) See chapters 26-28 of the
Sinclair ZX81 Programming
Manual for details of the way
the system variables work.

5) Why put a Rolls/Royce
add-on onto a Model T?

The fact is lots of people do!
Our order list includes major
oil companias, county
councils and the logistics
controllers of one of the
largest air forces in the world,
The ZX81 is not just for
home and hobbies; it is not
just for small businesses; it's
used whenever someone in
industry is in a tight spot and
the systems department is
too busy, too remote or too
centralised.

0+0+0+0

David Jay, Memotech

Funny people,
these ,
computerists

Dear ZX Computing,

| live on my own, so
sometimes | only have my
ZX81 for company. At first, |
used to enjoy talking to the
computer, but now | am
worried since our relationship
has become deeper and
deaper.

Is there any danger of little
ZX81's appearing? If there is,
do | see a doctor or an
elactronics angineer?

| have been taking the usual
precautions, such as
switching off the power
before going to bed at night.

Worried, of Dorking

Happy anniversary

Dear ZX Computing,
| just had to let you know
that today is my 3 month
anniversary — yes 3 whole
months since | placed a
telephone order with Sinclair
Research for a 4BK
Spectrum. In the "“early
days'’ | was offerad varying
reasons for the delay, and
now Sinclair Research inform
me delivery could be a further
""anything up to four weeks,
sir'' 11!

| offer no prizes for
guessing how | feel about
that situation.

| have always had a great
deal of respect for Sinclair

Resaarch — an axampla of
""the better side of British
industry’’: that respact
diminishas daily

| remain a firm believer in
the Spectrum and the thought
of the Micro Drive keeps my
order with Sinclair — for the
momant

However, | would like to
offer one warning to Sinclair,
if | may be so bold. Japanese
industry has shown its
abilities in both our motor
cycla and motor car markets.
It will not be very long before
they enter our home
computer market, and if the
past performance in terms of
delivery and back-up service
to the consumer are not
greatly improved upon by
Sinclair Research, | believe
they will very quickly become
an example of the "'best
forgotten side of British
industry’’

P E Bloxham,
East Leake

No’ no; no

Dear ZX Computing.

| am amazed that you should
publish the "hints'n'things’
from James Higgs. | should
not connect your Sinclair to a
hifi system. The computer is
designed to detect and
decode the low voltage signal
produced by the average
portable tape recorder,

Feeding in the more
powerful signals from a hifi
deck will, more than likely,
ruin the computer.

His second tip is also
precarious. If switching off a
lamp near the set produces a
radio signal of sufficient
power to affect the computer,
it is most likely that severe
arcing is taking place in the
switch. The switch is
dangerous and should be
replaced.

Victor Wilson, Wigston

Thanks for your comments,
especially on the latter point.
f am not sure about your first
claim, however, | have —
despite advice to the contrary
from Sinclair — always
loaded my ZX80 from my
music centra. It is the only
recorder powerful enough to
actually get it to load. The

i — e T e e = =]
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computer is still working, two
and a half years later, and it
does not seem to have been
harmed. | use a hefty semi-
portable recorder, at three-
quarters of maximum volume

fabout enough to fill a football

stadium) to get a reliable load
on my Spectrum. | guess the
output of that is pretty close
to the output from a hifi
system. Again, the Spectrum
appears to be working, and |
have no problems with
loading. T.H

Business hints

Congratulations on the most
recent issue. This has the
making of the best ZX 81
Mag. to date, in that it gets
away from the interminable
games and into more practical
USEs

As a small business first
time user, with only a
beginners course behind me, |
find the time to delve deeper
somewhat limited by the
plethora of paparwork, which
| hopa the computer will
eventually do something
about. Thus any short cuts
via your magazine will ba
graatly appreciated

A couple of aspects which
may be of use to some
readers:

1. Having fitted a d'k
keyboard; unlike most of tha
keyboard illustrations, | have
filed a siot on the right hand
side of the board and taken
the strap out sideways, thus
still allowing the Sinclair
keyboard to be used either for
games or dual instruction
purposes.

2. In purchasing 1 metre
Taping Leads (allowing the
Tape Recorder to be placed
on the floor when not actually
in use), | obtained 2 3.5mm
leads with different size
mouldings; this ensures tht
the leads do not get crossed.

Many thanks for ZX
Computing. Hope you can
keep up the quality,

C Flogdell, Brandon
Thanks for the comments,

we re doing our best to keep
up the standard.

e e T T o e e e
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Club roundup

Dear ZX Computing,

With interast in ZX81 and
Spectrum computing running
s0 high, it seems toa me a
shame that the Thames
Valley area, (Slough, Reading,
Windsor, Bracknell) does not
have an active user group. |
propose to start a group
where enthusiasts can swap
ideas, advice, programs etc,
and would be pleased to hear
fram any of vour readare who
are interested in meeting
other users on a regular basis.
If anyona would like to
contact me, my telephone
number (evenings and
weekends) is Maidenheaad
(DE28) 21107.

Richard Shepherd

Dear ZX Computing,

I"'d be pleased if you could
include the following
information in your magazine.

ZX-AlD, a Sinclair Users
Club, meets the 1st and 3rd
Thursdays in the month (7.15
to 9.45pm] at a local church
hall. Members are invited
from the Walsall and West
Bromwich areas. For further
information contact Conrad
Roe, Walsall 25465 after
6pm or write enclosing S.A.E.
please, to 25 Cherry Tree
Ave, Walsall, WS5 4LH. We
are in the happy position of
having a meeting room with
both 13 amp sockets and
heating for the Winter, At
presant wa are 18 members
but growing day by day.

My wife can put up with
my correspondence and
telephone calls now that
meetings are away from our
cramped Dining Room.

The club caters for
beginners and the more
axperienced mambers alike,
and we try programs,
compara notes, share
problems, give advice; we
have plans for competitions,
machine code courses and
hardware projects;: we have
started to obtain concessions
for shows and products, and
maintain a Software and
Hardware folder.

Conrad Roe.

When is 16K not?

Dear ZX Computing,
Congratulations on your
magazine, which is a much
better-balanced publication
than all the 'yet another
1001 games which won't
run’ at presant on the market.
You have, so far, presented a
balanced range of game
programs, "utility routines’
and other, more theoretical
articles. May | suggest,
though, that program
contributors give some
estimate of the actual
memory usage of their
programs, for those (such as
myself) who have available
RAM greater than 1K but less
than 16K.

Many of your so-called
16K programs”” will in fact
run in less than 16K (Dragons
Gold in the Aug/Sept issue,
for instance, just fits into 3K).
PRINT PEEK 16396 + 256
PEEK 16397 - 16509 gives
the length of the program,
without, of course, taking
into account memory used by
variables and the display file.

| should also ba grateful if
you can pass on the following
useful piece of information:

As is well-known, if
available RAM is less than
3%K, the display file is not
full-sized, causing some
spectacular crashes if values
are POKEd into the display
file. Perhaps not so well
known though, is the fact
that, after initialisation, the
only function of the system
variable RAMTOP is to
detarmine the status of the
display file. H RAMTOP is set
to greater than 3UK,
tharafora, tha computer
always produces a ‘padded-
out’” display fila. The
statement POKE 183839, 77
will ensure this. POKE
16389, 76 (or less, minimum
67) undoes this.

Obviously, if only 1K of
RAM is available, the full
display file leaves little space
for programs, but the
procedure above may be of
use to users with 1 or 2K
expansion RAM fitted.

‘Sabature’ replies

Dear ZX Computing.
Firstly, well done on a good
publication.

Secondly, concerning your
reviews of STARTRECK.

The bug in the photon
torpedo routine of the
Macronics game (they market
it for me) should have been
removed from sale tapes
some time ago. For readers
who have the bug, it is cured
by adding the line 5085 LET
K9 = K9 - 1.

Phil Garratt is correct that a
"Sabature’ got to the
program.

V Vaughan,
J W V Software, Strood,
Kant

Found — the
answer

Dear ZX Computing,
You may be interested in two
cures which | have found for
two major problems that |
have been axperiencing, i.e.
firstly to stop my 16K RAM
pack “‘crashing’’ — all | have
done is unscrewed the 4
screws of its casing, which
allows the casing to come
away in two halves, and with
the casing removed and the
two inside circuit boards bent
slightly further apart than the
position in which they are
held when fitted inside the
casing — this has completely
aéliminated any further
crashings, regardiess of how
long the computer is used for.
The other problem is that of
LOADING — the cure was
simply to move my television
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set as far away as possible
from both the ZX81 and my
cassette player and then to
completely turn the T.V. sat
around whilst SAVING or
LOADING; thus, with the
set's back towards, and at a
distance from my cassette
p!g*grl thara ara no furthar

TRET N R e B W R

be reamembered as a
production engineer.

| have been waiting,
|despite saveral phone calls),
for my Spectrum for over 7
waeaks as against tha claim
for delivery of 28 days. |
have been assured that my
chegue has not been cashed

problems. but put into a so-called
customer account where
A P Gower upon it will be cashed on

Thorpe Bay, Essex

dispatch of my order.

doubt earning interast and if
one considers the size of its
balance it appears to me that
‘Uncle’ Clive has, what
amounts to a free deposit
acount. Come on Clive, sort it
out.

A Wiater, London, N10

I rang Sinclair Research in the
second week of October
regarding Spectrum deliveries,
and was told that — at that
stage — Spectrum deliveries
ware 10 weeks (16K) and 12
weeks plus (48K, but now
that the company had decided
to have units constructed by a
second firm (EMI), the delivery
period was expected to come
down rapidly. He said those
actually ordering in the second
week of October could axpect
delivery within six weeks, as
the initial flood of orders had
been all sent out, and by early
November deliveries should be
close to the 28 day period
promised in the advertise-

More anniversaries

Dear ZX Computing,

Having a high regard for Clive
Sinclair's design skills, |
would like to enthuse over his
Spectrum — but eleven
weeks after ordering one | still
haven't even got a delivery
date! The advertisement in
the current issue of ZX
Computing is therafore
particularly ironic. | am sure
that this is a larger problem
than Sinclair would care to
admit. Whan will his company
match design skill and
marketing claims with
production? Would it make
more sense 1o postpone
marketing announcements
until orders can be meat? It's
almost enough to drive me to
a VIC-20!

The 10,000th
prime

Dear ZX Computing,

May | begin by saying that
you are the best magazine on
the market for the Sinclair
owner?

Your story “‘Getting
primad’’ prompted me to find
the ten-thousandth prime. |
had a prime generator
program (better, in my
biassed opinion, than yours!)
which | modified to count as
it want; it is called ''PRIMES
AD NAUSEAM™,

It runs in FAST and you use
BREAK and CONT to see
what is going on. You could
use it in SLOW but not,
perhaps, if you expect to live
for the usual three-score
years and ten. . .

lan Black, Darlington

And more

Dear ZX Computing,

After purchasing ZX
Computing last month | have
to agrea with you that it is
not only the biggest magazine
for the Sinclair user but also
by far the best.

However | would like to
criticise Sinclair, and anybody
awaiting delivery of a
Spectrum will no doubt bea
inclined to agree. Whilst Clive
Sinclair is hailed as the man
who brought personal
computing to the man on the
streat, | doubt whather he will

ZX COMPUTING DEC 1982/JAN 1983

Be that as it may. | cheated
by using the figures in your
story and substituting them in
lines 30 and 32. Like you |
was concernad about the
heat which builds up (""Buy a
Sinclair and fry eggs while
You compute ') S0 every so
gften | stopped it, and
substituted the highast
numbers I'd so far reached
whan re-starting.

It took about three hours to
find Prime 10,000 which is
104,683.

Another program |'ve
written, ""PRIME FINDER"",
tells you whether or not a
number is prime. | ran
104,683 into it. not without
some trepidation, and it
confirmad the prime-ess (if
that's the word) in about six
seucnds.

Once again. well done, and
may there be many more
issues to comae.

Andraw Turek,
London, NW11

May | point out that it is not
compulsory to start letters
saying that £ZX Computing is
the best computing magazine
for Sinclair owners in the
country? However, although
it is not compuwisory, it helps
sooth staflf members with
feelings of insecurity and
inferiority (such as Tim H) and
certainly increases the chance
that we ll print your letter!

Wobble, wobble

Dear ZX Computing.

| read in your magazine yeat
another letter on the problem
of Sinclair RAM packs and
program crashes.

The reason | am writing is
to suggest that nothing needs
to be done to the 2X81 and
RAM pack, axcept to raise
the '81 off the operating
surface by 1/8-3/16"" or so
{on a piece of hardboard, for
examplel, leaving the pack
‘floating free’, held only by
the edge connector.

The above method cures
the problem by removing the
differential movement
between the ZXB1 and the
RAM pack, which occurs
when both are on the same
flat surface. and the ZX81
keyboard is operated. The
pressure pushes the computer
down on its rubber feet, but
the RAM pack has solid
footings, and cannot
accommodate the movement.
The result is a momentary
break on one or more
contacts of the edge-
connector and operator
frustration.

V J Ludlow, Weston-super-
Mare

More pigs

Dear ZX Computing,

After studying the pig-Latin
program which appeared in
the second issue of your
magazine, | wrote the
enclosed program which
converts pig-Latin to English.
It runs comfortably on a 1K
ZX81. By the way, great
mag. Keep it up.

T UATER W RSA T WD PO WO
FRINT TNTER & TD RTOW
I T
HEUT AW
L ¥ AiQ i THIN STOP
0 LET R - A i TONLEN AR - 0
10 LET AN o= A% JLEN &8 - V=0
FRINT 41

120 coTD M

Alexander Rogers, Radlett

Manual mistakes

Dear ZX Computing,

Have you noticed that CHRS
7 and 135 are printed as the
same character in the Sinclair
manual? Also, the graphic
character on key 3 is
missing? The missing
character has the code 135,

Mark Colson, Horncastle




Make the most of your Spectrum, with these
acclaimed books from the experts!

Spectrum

LIBRARY

PROGRAMMING YOUR
ZX SPECTRUM

Tim Hartnell and Dilwyn Jones

More than 100 routines and programs, 230 pages, and value
for every Spectrum user. Learn how to make the most of
user-dafined graphics (with a Pacman-like program
DOTMAN), sound, colour, and such commands as ATTR,
SCREENS$ and BRIGHT. From the co-ordinator of the National
ZX Usars’ Club, Tim Hartnell. Just £6.95

THE SPECTRUM
SOFTWARE LIBRARY

60 GAMES AND APPLICATIONS FOR THE
ZX SPECTRUM!

By David Harwood

Arcade games, intelligant board games, brain games and
utility programs. They're all here in this massive collection of
60 tested programs for the Spectrum, compiled by Interface

calumnist David Harwood, Just £4.95

- el R Bk Bk e —

Interfacea,
Dept. ZC
44-46 Earls Court Road, London, WB 6EJ

Please send me
{ ) PROGRAMMING YOUR ZX SPECTRUM -£6.95

{ ) THE SPECTRUM SOFTWARE LIBRARY -£4.95

{ ) A sample issue of INTERFACE, the monthly magazine

published by the National Z2X Users’ Club—-£1.00
| enclose £
MName

Address
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SOFTWARE

A PAIR OF ZIPPY ROAD

Z2X81 programs often run,
just as they are, when
typed into a Spectrum.
But usually the effort

of adding a little
colour and sound

is worthwhile.

For this article, Tim Hartnell
wrote a ZXB1 ‘car rirn.-mq pro
gram in which vou use the * Z*
and "M” keystodriveitdowna
twisting, turning track; and then

decided to convert the game for

182 REM ROAD RUNNER

28 LET T=

38 LET B=18®

42 LET X=13

S8 LET ¥ =12

S5 LET K=INT {RND £2)

6@ LET R=RA-(K=1 AND A>1) + (K=0
RAMD A<24.1

70 PRINT BT Y .X-=1;:"U

@ SCROLL

S@ PRINT TREB R, "B".7a8B &+5; "B

S5 PRINT AT Y+1.x—1;

12@ IF PEEK (PEEK 163298 +PEEFEE 16
399%256) =128 THEN GOTD 1408

118 LET X= :—EIHhEY!-' RND MX3>2
J+IINKEY$="M" AND X 32

the Spectrum

You might ike to :
fun Tim's versions first B ;r-"
and then work out
yOour own variations

128 LET T:T+1
138 GOTD S5S
1480 PRINT BT Y, ,®X=1; "\
158 PRINT AT 65,3 }
SER
168 PRINT R7T E .,12, =
¥ §
178 PRINT AT 6,8, "voOou
HED "
188 GOTO lqﬂ‘
S CORE I -
H
]
¥
i
‘..# e = =
_#_ 1 COre
$ 2
. &
+ ¥ 3%
- &
- 3
* %
= b
+ <

—
't

HRARVE

==
% —

CREZ

ik

&
L

i

=i

& REM RORLD RUNNER

20 LET C=@a&

A LET T =22

$@ G0 sSLpBp Z25@

S LET R=1R

68 LET X=123

78 LET =12 !

S LET HK=INT i(RHMDx=z)

SR LET R=R-ik=1 RHD R Ll 1K =12

= R{24

A8 REM NEXT LINE CONTARINS B

GRAPHIC C RS DOES 2@

1@ PRINT BT Y.¥-1 TN 1; "8

28 PRINT AT 28 .41, INK 2 #" ;Tw

H+S s

28 FRINT

4B POKE 2362z, -1. PRINT

=& PREINT INKM 6, PAFPER Z2:RT .21
" SCORE 13 i F

B8 IF SCREENS + 1 . ]
GO T P

7@ LET ¥=X-({INKEYS$="Z")+ ( INKE"
e )

8& LET T=T+1

Q8 GO TO aa

29 PRINT BT ¥.,¥-=1 T 1 2
18 FPRINT AT B8.8; FLESH 1 BRIC
3:° You have crashed! !

=& PRINMT BT 8,18 FLASH 1 BRI

T 1; JINE RBRMNDa? FHEFER S ¥ O
cored iR '

A BEEF .l . .BhNDxz2@-RhNLD 220

4@ GO T 218

= 2 FOR Jd=2 TOQ 7

B8 RERAD I

T8 FPLORKE UsSRE C" et  ZF

S8 NEXT J

9@ RETURN

2@ DATA BIN Q@lillie.BINM 2@11C

. BINM 2@lilliiiad . B1IN I.:"i r@lale ., E
geiilliie,.BIN @111 l10@,BIN i
1l
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| —

B2 LET X-= 7

f:C NEXT

348 IF INBKEYsS$="" THEN ITO 34€
945 CLS

=58 GOTO 2c5-¢

A ‘poetry” version of the program
; REM “"POETRY™ UERSIOH
1¢ DIM A% 128 ,23)
=1 L= HE B | *THIRSHMH- : - .

This program

has decided that T e
although the 79 LET R3(S
English language 28 LET 2 e

ey
J L

DD
R R
oo
0o

. )
sl

i

T
=t
T

“14h e L4 41 1D

= M rm

does not exist,

==
M4
il

=

some of its rl.“es do. -';:'_;r‘-.l_.ififif’»-

tamn latters in '.'.."'l_,"_xll'.i_|'|l.i'.|:.||-'_|,_l

4
1]
1
A
.F..

£
F
4%
H %S
HE
S0 LET RAS (16 =RHS%icd
:.r"-f:\'r T r_‘-s.'lili_h =" L
Using these rules, the computer  dictate how often the letters are 170 LET AS(1C) =RA%12)
tries to invent English words, wused in creating randomly 184 L‘EI A% ;Cji :"E_F!L.:II:“ )
and manages 1o do S0 Surpns generated words !%‘% LE : E-"f, L,EL?_H :F-I? 12) =
ingly often. Around seven per If you leave this program run =99 LEY j:';' ot -—..f;;I .
cent of the output of this pro mng '-.lr a milhon years it may i — I o A T T .~
aramn wtitten by P Haolmes vell write the Gettvsbury A 220 LET R4 (23 =A512
Jri WV | oy aul moimes Ve write the Gettyvsbury Ad 4 LET ..:qs ( “‘4; q$ =3 A
should be real words, The dress ("Three score and seven e ool e
iy = = " - L q - -_\I-_'ﬁ =4 = = s
ZXB1 uses knowledge of the vyears ag our ftathers & tg-[']': E% :géJ =F¥: (2 5
frequency of occurence of cer founded ! ’,:_'r FOR G= l‘_TI_J 10 ir
& L=INT ]
)
-
.

P g

248

259

=268

=262
268 LET N 3 C
+1 ] ti
PROGRAM LISTING 2708 LET X=INT (RND*2&:1
27% SCROLL “
O vTH 1% (25 . 277 FDR HA=1 TOD RND x2S +Z2 a
S0 Lr_': s 1) NMIOSHMEROODF UKL B 250 FOR 1I=1 TODO L ot
UAJWXY ¥ 290 PRINT CHRS$ (X+37) _ o
=5 LE 2% (2 ="EFEAQIu* 202 LET C=CODDE AS$IiX, {INT ARND +IX »
£ ET A%1(3) ETROISH NT (RND#23) +1)1 %
S LET As(4) =A% (3) 310 IF C=0 THEN GOTO 200@ v
42 LET AzZ2'S) ="ETANRSHMGBCLOFJKL 3280 LET X=C-3I7 &
PRLVLIXY Z SSORNEXT I tt

't fr E ) = S IF L «S THENM LE L=L+INT (R?F
3 £2) =INT (BND#2)
- 8) =8 2325 PRINT
]

-
i
rr
|
: | I
‘.I
Y 1 4F
J
1
= 4 M4
P
! -1+|
|'|_"I
b
r
-

2%,

il

1
-~
MM
i
}
g

REHMGECDF JKIL

]

R

| == =l
1 |
i
¥
¥

GG -0~

G b=1

CQmT
n
-
=
r:l
3]
-
s |
—
i)
-
|

I Ry 2)=A%(2) 4 - h
1 T AsS(ilil=R%(2) 5 GOTD 53
1 LET AS(12) =F (21
1 | A% 5 J _-:Er { E 1 Part of the output :
1 A% (14) =A% (2) HIBC P FMA %
i RSi{15) ="TAONIRSHHGBCDFEK DTEH CEM SUABR "

JL U ¥ TOO LOT CTRER
’

Wi e=
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Stretching your
Spectrum

Dilwyn Jones, who has written several articles on
making the most of the Z2X81, now turns his
attention to the Spectrum. This article will show
you how to get the best out of your Spectrum.

fa
[

Screen tricks You may have noticed that mon problem. Problem? Nol
some INKs and PAPERs come Justspecify INK 9. Youcannow
out the same after the random read everything

printing in line 20. This is a com

Enter and run this program
What does it do?

1@ DIM isi724)

22 RIMT HT RHMNDUD20 . RnD+x21. CHERS

'L:‘F,:‘r = L il L 12 DIM is(704)

‘=6 PRIMNT A7 3. OUER j T NUEE iS FOR i=1 TO S@
:_:IE“T; ?;l.q- ~ L}- . JUER ke 5 L}"l"-u-.lt"'. EG F'q'rfl-r r_—p—r hhic}'fd:_g F*:r _!:— _-_- IthH

4@ GO TO 20 RND %7, PRPER RND#7. BRIGHT RND

FL;}"\F‘ RHNED.CHRS (RHND%2Z2Z2+32)
=25 HNHEXT i

About twice a second within a string of spaces, so it @ PRINT /7T B8.0; QOVER 12 PAPER
something is printed on the can provide a true screeninver- | &+ INK 9. BRIGHT &. FLR53H 5.1 8%

screen, then the entire screen is  sion very quickly. This works

b inverted. Who needs machine well in black and white, but it is
RIS 2= code! Actually it's done by prin easy to modify for colour by ad
ting a screenful of spaces OVER ding local PAPER, INK, FLASH | We can do the same to the in this colour on the screen may

the entire screen in INVERSE and BRIGHT controls with an 8 | PAPER. By specifying the paper appear to vanish as, say, green

which has the effect of causing parameter each (to prevent colour, and leaving all other at text on green paper is not all that
everything that was white on global colour parameters etc. to | tributes the same, the entire easy to read! This example
the screen to turn black and play havoc under some cir- | background colour can be draws random characters with
ND + T gverything that was black 10 cumstances). All this does is en changed without disturbing random attributes, then sets the

turn white: normally you would  sure that the same attributes are | anything on the screen or using entire background to yellow
éxpect OVER to use its EXOR maintained, but that INVERSE 1 | CLS. Note that anything written

action 10 erase some parts, but 5 effected.
there isn't anything to EXOR

i Crig 12 DIM :.$ _“41
il 15 FOR = =D
19 DIM 11704 2@ PRINT AT RF:Z-*EL-'.‘I.FE-!Z-*:;. IMK
15 FOR i=1 TO =@ RMD %7 ; FRFER RND ¥ 7 ERIGHT RND.
28 PEINT BT BNDz2a . BhND331 I8jic FLHEHEﬁﬁﬂ'; CHRS [(RND3225+32.1
ND 27 = ER B! - [ =T, BND ' = X 2
I DS an) T e TeASE SRS 32 PRINT AT ©,@; DVER 1, PAPER
25 MNEXT i 6; INK B8, BRIGHT B FLASH EB; i %
S8 FRINT INVERSE 1.R°3T &2.g CiLIE
~ WODEDR = THE = NTEHT &8 =
ASH EH::E: = -t i bl L You get an interesting effect or FLASH 1 (ie. extra bright or
: with any vellow area that has a flashing) to highlight tham, then
BRIGHT attribute of 1 with the after they had been acted upon
The same idea can be used to random characters on the above program. If you had pro- you wished to cancel them; et
turn all text and graphics on the  screen in random INK and ] vided user prompts inBRIGHT 1 _voila
SCreen & particular colour by PAPER colours, Tor demonsira- —
omitting the INVERSE 1 state tion, then changes all characters
ment (or specifying INVERSEO) to black and while keeping
and specifying an INK colour brightness, flashing and paper
rather than leaving it INK 8. For  attributes the same
nsiance '||"IIH program Writes
1@ DIHN 1% Dd— L]
i FOR i=1 TO S@
=2 FR INT AT RNDxZ6,RN331 ., JNK
RHD*7; PRAPER RND*7, BRIGHT RND;
FLASH RND . CHRS iF:‘NI‘f F223+020
25 NEXT i
20 FREINTY AHY D.@, DUER 21 PHFER
= H\ 8; BRIGHT &, FLRSH @i %
— A IEE T
JAN 1983
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to turn off bright spots

1@ DIM i (7041}

15 FOR i1=1 TODO S@&

20 PRINT AT RND:z20, RHDx*332; INK
HRND %7 PHF“EF\' RND*7, BRIGHT RND.
FLASH RNDO:CHRS (RMDx223+222

25 NEXT i

S@ FPRINT AT &, LI F == ER
8: INK @, BRIGHT S, FLASH B.3i%
to turn off flashing

1® DIM i%(7 4

15 FOR i=1 =
280 PRINT I-_IT RNT 1 ’I..T RMOoz223,;, INK
RHD %7, PRFER RND =27 ERIGHT EBND;
FLASH RND:CHRS (RND #223+32)

25 NEXT 1

38 PRINT RT ©.,@.
BRIGHT @;

S; INK 8;

Note that in all the above ex
amples, the "'screen tricks’” are
all accomplished in one linel
Remember: The answer to the
ulimate question of life, the
universe and everything is a str
ing of 704 spaces printed OVER
1 over the entire screen with col-
our 8's|

This technique opens up an
interesting possibility if vou
want to draw a complex shape
which would normally be very

This program initially draws the
circles in yellow on a yellow
background, then after drawing
changes the colour of the circles
to magenta on yellow. You have
to stare at a blank vellow screen
for a couple of seconds, but
when they appear, the circles

1@ DIH igs{7@4)
15 FOR i=1® TO
22 CIRCLE 1z2@.
25 MNMEXT 1

a2A PRINT AT @
1 ¥

This is only the bare bones of an
idea: using an overprinted string
of spaces to control the display
attributes without affecting the
picture is a powerful, fast pro
gramming tool,

To allow the spec-
trum to switch
off/on the caps
lock

Since the FLAGS2 System

= T : eSS
1@ DIM iS(704)
1S FOR i=1@ TO 7
% - ' - §ou e
S8 whMiekis da=in) W
D RIEWT

i1

L]

slow, first draw it the normal
way in the same INK colour as
the PAPER colour so that its in-
visible, then use the above
technique to change the shape’s
colour 50 that it instantaneously
(well, a fraction of a second]
becomes visible. Try this pro-
gram which draws 4 concentric
circles in magenta on a yellow
background. The drawing pro
cess takes about four seconds

seem to be drawn almost im
mediately. In practice, you'd be
able to disguise the delay in a
program so that drawing ap
pearad instantaneous, or the
shape would be built up over a
long time then quickly displayed
when requirad.

YO S5TEF =2
= R
. ~
INE T OVER 1

Variable 23658 has BIT 3 set to
indicate CAPS LOCK ON, a sim-
ple POKE 23658,8 will switch
on CAPS LOCK and POKE
23658,0 will turn it off again.
Care is necessary when POKE
ing into this system variable
since it controls other facilities
as well, e.g. BIT 6 controls
OVER. For fun, plug in your prin-
tr and enter this;

POKE 23658.2

Don’t worry: you won't break it
or waste paper, although you
will wake it up. However, back
to the point. The facility to POKE
the caps lock on and off may be
useful in programs which require
the operator 1o press certain
keys — normally some law
somewhere would say that if
you'd arranged for a ¥ or N
answer for yes or no, the CAPS
LOCK would be off and you'd
press v orn, just to confuse mat-
ters. This is how it could be used
to detect capitals fora ¥ or N
{Yes or No) response:

1000 PRINT ""Do you want
another game (Y or N)?"*
1010 POKE 23658.8

1020 IFINKEYS$ = 'Y"
THEN RUN
1030 IFINKEYS = ""N”
THEN STOP

1040 GOTO 1020

Address 23658 would normally
have a value of O but it may be
wise to check it you're using
OVER etc. in a program and en-
sure that you only affect BIT 3

Matching up print
and plot co-
ordinates

Suppose you wanted fo PRINT

AT Y, X,

—

N

il N\

w
The PLOT co-ordinates cor (3] X=B,(21-Y)x8B
responding to the fourcorners 1 (4] XeB + 7 (21-Y)«8

to 4 of character cell Y, X (shad
ed in above diagram| would be in
PLOT X.Y format

(1)
(2)

XsB, (21-Y)*8 + 7
Xe8B + 7,(21-Y)»B+ 7

From these you should be able to
work out the positions of all pix
eéls within the print position
should you require to draw a line
through a known print position

Lower screen
attributes

Normally you cannot change the
attributes of the lower screen,
except for the PAPER colour,
which follows the border colour,

Would you like a green report
code and cursar? Neither would
I, but it can be done. System
variable 23624 contains the at
tributes used for the lower
screen and the border colour

BIT 7 6 5 4

B BORDER

FLASH ALCS%LI?CL}JUEEH LOWER
LOWER SCREEN INK
el SCREEN
PAPER
LOWER
SCREEN poibeobs pldor i g Ao R
BRIGHT variable, called BORDCR

i

e e e e e T B T T A e S T T e I
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difference between memaory
addressing as far as the user is
concerned is that PEEK and
POKE only work with memaory,

be it RAM or ROM. The /O
commands IN and OUT are
concerned with getting
information to or from the

computer from/to the outside
world. There are 65536 of
these 10 ports, just as there can
be 65536 memory locations
but they may or may not all ba in
use, just as all memory space is
not used in a 16K Spectrum
There are two commands in
BASIC to handle the /O ports.
These are IN and OUT which can
be thought of as working like

PEEK and POKE respectively
10 DUT 254., INT (R
28 GO TO 1

You should hear a clicking noise
from the Spactrum”’s
loudspeaker and see the
screen’'s border colour go
haywiral The colour changes so
rapidly, you may bea able 10 see
several border colours at oncel
Mote that whilst this program is
running, the lower two lines of
the screen do not change colour

Functions like INKEYS also
access the I/O ports, but making
use of machine code equivalents
of IN and OUT in their own little
ways. The next question is how
do you know which of these

PORTS are used for what?
Chapter 23 of the Spectrum
manual outlines them briefly,

but the onas most likely to be of
use are those associated with
the keyboard, at least at this
stage

As an example using OUT, let
us play with PORT 254, which
amongst other things sets the
border colour and drives the
loudspeaker. This can be
demonstrated by running this
short program

ND # 2°¢

same colour as the border). The
border reverts to the colour of
the lowear screan when you type
something. If you understand
anything about Binary, this
diagram of the eight bits of
PORT 254 may help to explain
how the port manages to do
mora than one thing at a time.
Like &8 memory location /O ports

(they would normally be the are eight-bit bytes
128 64 32 16 4 2 1 VALUE
I
D?l D6 |D5 |D4 | D3| D2 | D1 | DO BIT
DRIVES THE T s oblie o
LOUDSPEAKER
CONTROLS
THE MIC
SOCKET

DO, D1, D2 etc. mean bit O,
bit 1, bit 2 etc. The D usually
stands for DATA., but that need

not bother us now. Since, only
1@ OUT 254, INT

since the bits used could add up
to O (lowest) and 31 (highest)
More useful to us are the |/O
ports that are associated with
the keyboard. There are eight
ports, each handling a row of
five keys on the left or right half
of the keyboard. For example
PORT 61438 is associated with

1@ PRINT IN
2@ FRUSE 1@
3@ GO 7O 1@

61432

bits O to 4 are used, we should
have replaced line 10 in the
previous program with

(RND 2521

the row of five keys, 6 (bit 4) 7
(bit3) 8(bit2)9(bit 1) and O (bit
0). Try this program which
prints out the wvalua of port
61438 over and over again. Try
pressing keys 6 10 0 to see what
effect it has. Press more than
one key at a time.

RUN it and see how it prints 255
all the time, unless you press
one of the 5 keysin the half-row
6 1o O on the keyboard. The
numbers obtained may look
pretty random, until you realise
how the numbers are worked
out. You may have realised that
255 is the value for ‘no key
pressed’’. You may also know
that 255 in binary is
117111111, So since numbers

RUN the program again and
every time you press a key,
subtract the number written
under the kevboard keys in the
diagram from 255, eq. if you're
pressing O subtract 1 from 255,
giving 254. f you're pressing 8,
subtract 4 from 255, giving
251 and so on. You should get
the same number as that the
program writes on the screen

This may not make much
sense at the moment, but
persevere and hopefully all will
become clear in due course.
Written above the keys in the

to check if the R key is pressed

=
[

= & T

IF InN

E-‘LF @
R IS PpPressSe

L

fo check f the Y key s pressed

to check if the SPACE key

Of course vou need not write the
expression in brackeats in full ke
the examples above thay've
only been written in full to
illustrate the point that you
subtract the bit value from 255
Note that if yvou add up the bits’
values all together, the answer
is the same. At this stage it does
not make much difference how
you doit. Getting a correct result
and understanding It 15 Most
important now. The essential
thing is 1o note that any bit is
only a zero if the corresponding
key is pressed. This explains
how you get a value of 255 if
nothing 1s pressed all bits are
1, s0 the total is 255 in decimal
Take the example of the K kay

S5-8)

IS pressed

obtained when keys are pressed
are less than 255, can you
imagine that pressing a key
turns one of those binary ones
into a zerof

Study this diagram, which
shows which bits of which ports
relate to which keys. In
particular, try to study those
keys we've been using as
examples, 6 to 0

Diagrarm of /0 ports associated
'ﬂ-'--”! the i“"r f.' pard, |i-'-':.-|l [ |I'||. i -|lJ'||
of the ports are associalted with
each key. Note how bt O 15

always on the outside and bit 4 on

the mnmside

diagram are the symbols DO to
D4 again these represent
individual bits of the 1/0 port. In
this application only bits 0 to 4
are used for the keyboard, as
there are only five keys 1o be
checked per port. Let us have
some simple examples to
demonstrate a simple use of IN
to scan the keyboard

THEN PRINT

SRIMT

being pressed. The /O port
associated with that half-row of
b keysis 49150 (see keyboard
diagram). Each byte or PORT
has eight bhits, ike this

BIT 7 BITG BIT 5 BIT 4 BIT 3
1

1 1 1 1
BIT 2 BIT 1 BITO
1 1 1
The above shows the half-row

with no keys pressed. When the
K key is pressed, this is how the
port looks

BIT 7BITE6BITSEBIT 4 8BIT 3
1 1 1 1 1

I = T. ™)

P

m—
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F
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B pressed
can you
g a key

[ary ones

n, which
uch ports
eys. In
1y thosa
Ising as

yocared
wWeh bl
b weilh
D i3

.

il Bl & on

ols DO 1o
represant
0 port. In
its 0 to 4
board, as
ByS 10 be
I us have
nples to

use of IN

2INT

-

'O port
alf-row of
keyboard
or PORT

T4 BIT 3
1 1

BITO
1

i half-row
When the
s how the

T4 BIT 3
1 1

BIT 2 giT 1 BIT O
0 1 1
it now has a value of BIN

11111011 which is, (in
decimal) (255 4) or 2561,
which is also the same as (128
+ 64 + 32 +16 + 8 + 2

1 Techni ally

adding up the

bits individually is the correct
way of doing it, but the other
mathod also works for reasons
we won't go into here, and it's
generally easier to use for this
application. You could do the
same for any key on the
keyboard. On its own,

'.[F'_rj INKEY $="K" THEN PRIN K pres
sed*
achieves nothing over
IF IN 49150=251 THEMN ECRINMT ; Pr
EESed’
However, there are advantages
You can check if either SHIFT
key s pressed for example
which vou couldn’t do with
.'!‘-_'F.F“-’S B
IF IN EE278=254 0OR IN 322760 =253
THEN PRINMNT "SHIFT preszsed’

I*IKEY $ also differentiates
patween upper and lower case

letters so that IF INKEY S k"

THEN is not the same as IF
INKEY & 'K THEN

whereas IF IN 49150 251
THEN just chacks if the k

IF IM 49158 = |
' and L pre

One application for this would
D& In games where the cursor
control keys are used to control
movament on the screen in the
direction of the arrows. Most
games only allow you 10 move
lett, down, up, or right, never
diagonally. Using IN we could
check to see if boththe 5 and 6

1@ LET X=0
2@ LET v=0

30 PLOT X,Y
48 LET RH=IN ©
S@ LET X=X+ (A
6@ LET ¥Y=Y<+I(H
70 GO TO 2@

corner, rather like a graph. The
controls are 7 to move up, 8 to
move rnght, and press both 7
and 8 to move diagonally up and
right, This would not have been
50 sasy if we had used INKEY S
since wa would not have baen
able 1o check if both the 7 and
the 8 key were pressed

Whilst on the subject of using
the cursor keys 5.6,7.B 1o
control screen movements,
wouldn't it ba nice if this could
be made easier to usa? The

T

a4

key is pressed, irrespective of
whether CAPS LOCK or CAPS
SHIFT is on. Using IN to scan the
keyboard also allows us to
check if more than one, or
combination=s of, keys are baing
pressed, eg

H

THEN FPRI1INT

keys are pressed to enable
movement both left and down.
g. diagonally towards the
bottom left of the screen so that
movement control could be
more like that of a joystick. Try
this program to draw a line going
up and right from the bottom left
comer towards the top right

&332
251 O0R P==243)
247 OR RB=2431

reasons they are commonly
used for this purpose are that
thay have direction arrows
marked near them on thea
keyvboard and they are easy 1o
read with INKEY$ to control
variable {vou may be
familiar with, say, LET X X +
(INKEY $ “8") (INKEY 3

‘B"")) The snag is that these
keys are so close together that it
requires some pretty nimble
‘.lr‘lga-_-r action for fast, accurate
control. The system to be

values

described allows the use of the
entire 40-key keyboard to
control movement so that you
don’t have to worry s0o much
about your finger being on the
exact key required The

keyboard will be split into 4
(from the point of view of the
program, not sawing it apart!)
parts, each a block of 10 keys
like this controlling movement in
the directions shown

1 up 1,

Q LEFT | 3

Y RIGHT P

o EET ) G

H RIGHT ENTER

CAPS
SHIFT

DOWN

SPACE

So pressing any of the keys
on the top row of the keyboard
causes movement upwards;
pressing any of the keys on the
bottorm row of the keyboard
causas movaement downwards
Pressing keys on the left haif of
the middle rows of the keyboard
makes yvou move left and
pressing keys on the right haif of
the middle rows of the keyboard
makes you move right. Pressing
different groups of keys have a
combined effect, eg. if you
pressed the 3 key and the W key
you would move diagonally up

1@ LET X=1izo

2@ LET Y =282

S8 LET X=X+11
N 57342 <>255) - {
IN BEB22+¢ >255)

48 LET Y=vY-=I[11
M 32766« >2D0F + |
I 61428 255

s LT

J__-Jj._‘;. 'i..;_i _: i__" g

HEZ

=l £

program to
routineg 1s a
simple sketcher program
which draws in the direction
you're "'steering’” It If vou re
not pressing any keys you stay
still, as you d expect. Uo not
expect this to be the
sketcher ever it crashes if yvou
go off the edge of the screen

and left. The
deamonstrate the

Very

best

Refer back to the diagram
showing the /0 ports
associated with the kevboard

when examining lines 30 and
40 which do all the keyboard
scanning

4182 <¢ 258 OR I
64510 ¢ >2SS OR
BS278¢>255 ORI
i B348¢€ =258 0GR

N e e e
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ANDREW HEWSONS BOOKS

i for the

SPECTRUM

HEXFLANATORY TEXT

:,‘_‘E‘f‘f PROGRAMS

Mr HELPLINE
who answers your Z2X

the man

quérigs in s column in
Sindair User, the author of
HINTS & TIPS FOR THE
ZXB0 and HINTS & TIPS
FOR THE ZX81 now

presants:

« 20 or ginal programs tor
you to load nlD your
Spectrum

« 20 interesting programs
for you 1o enjoy and learn
from

w 20 great programs 1o
teach you about fixed and
variable length records,
binary searches, bubble
sorts, graphic displays
and much,

| NETT
AP, 0 7% PRICE
BRI = " pp g5
ARBAEW HEWSON

i‘rr:l'.;r.'l'n titles include

much more

Machine Code Editor Write, modify, éxtend and load maching
code using this all-basic program. No nead to use an Assambler

whén you have this program

Index File Learn about fixed length records, save numeric and

FOR THE SPECTRUM

40 BEST MACHINE CODE ROUTINES FOR THE
ZX SPECTRUM £5.95

by Andrew Hewson and John Hardman

Section A: Three chapters explaining what
ZB0 machine code on the Spectrum

# How 1o
« How to use the system

« How memaory is organised
* How program lines are stored

& How to use the stack , the display,
How to call ROM routines
* The structure of ZB0 code

Yy neEr 10 KEnossy abdat

load and save machine code

varmables

the attribute files

where they are and what they do

plus a valuab le glossary

Section B: 40 routinas including,

« Scroll up, down, side to side by pixel or by character

Search and replace, token swap, string search

Rotate character, invert character — horizontally and vertically
Line remember — including GOSUBs, GOTOs, RUN etc

. % W

All routines are relocatable (except “line remember”)

This book teaches the beginner all he neads to know in 8 simple
easy-to-learn form and its an invaluable reference work for the
expert too!

NIGHTFLITE FOR ZX SPECTRUM £5.95

string information, add to, sort, modily, delete and print your e, o ¥
réecords. ldeal as a computer based filing system Pl
v-\..-r'_'_

Duckshoot Learn how 10 manipulate the attributes file and have . - .
fun at the ssme Time .

Graphix — Construct up to 210 graphics characters with the full l%
on-screen aditing facilities, enhance and modity them and recsll i
them later 1o build a detailed display 10 save an cassette. FUEL

e

Spiromania & program to stretch your artistic talents, imaginatiion & Pr
and ingenuity. Draws o limitless variety of curves and spirals L 1

Plus: FOOTBALL, DIGITISER, DIARY and many mare

FL O winp = A%D/S0 &

Available through Computer Bookshops and W.H, SMITH

RETAILERS and
L r L 2 L 1
g BP R T
Z80 OP CODES £1.45 We are continually on the look out for .r g BT g
e Tt o g new outlets. If you are interested in _"__ et e PR
" '-“r stocking the items advertised heére, write P e—
. P r a n Dirscvonal Bascor
ot e S 1 to us for our trade rates v ety -
. ne—— + Dhatence Messghing
UHGENT 'FI.I.. .'I-'l.l
We require high quality Spectrum and - s
PILOT ZX81 P :
£5 95 Dragon software. Good royalties paid
Iy the same as Mightflite but Send your samples today for fast |
t the hi res graphics, evaluatiaon

PUCKMAN ZX81 = om

All action display. Best score to date,
scour the mare for Tood, dodge the

ghost, eat a strawberry and attack the

HINTS & TIPS FOR THE ZX81
£395

order or through

computer bookshops and W.H. Smith

THE PROGRAMS

The programi advert lsed here are

Available by direct mail

available from computer bookshops with
nd_ and many

micro-computer shops

a software sta ndépendent

TEL [D451) 2307

T T T T R
™
-
4

HEVYSON CONSULTAR

F .-:." HEWSON CONSULTANTS, DEPT SU 604 St MARY'S STREET. WALLINGFORD, OXON OX10 DEL

20
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SOFTWARE

|M h Mazrogs in action
} THE I o r t e |

£5.95

RE
w about p u s

Reviewer Nick Pearce says he
remembered seeing something
rather blurred on a television
screen on the Bug-Byte stand
at a recent computer show —
and it didn't look very exciting,
: SO he passed it by. Now that

o he's had a good look at
MAZOGS, Nick realises how
wrong his first impression was.

It's a pity | didn't take the time detail, as that might take away
to study MAZOGS at that some of the fun, However, 10

show. Since that first glimpse whet your apetite, a very |{:"I:]i.!
I've seen mentions of the and complex maze is involved
program everywhere, and now There are prisoners locked n
that | ve played it | know what the maze whose eves blink
a marvellous game it 15 and who can =_;-.|i|:'-> you. There

is treasure to find, swords for

A new Cﬂncept vour protection and of

course battles to be fought
MAZOGS is really a great new with those nasty creatures
concept in computer games for the Mazogs
the Sinclair, and in my wlaliallelyl The instructions lack clanty
ranks Jlongside other such but it doesnt really matter

superb programs as J K You'll have great fun learning
Greye's MONSTER MAZE and the game by trying to play it
- Fsion's FLIGHT SIMULATION -

It really does show what some BECOMING an

the imagmnation, :I-I':i'! a fair bit of addict

. hard work, can come up with

= for the trusty old ZX81 The game should perhaps

’ Innovation, perhaps, is the carry a warning. For once, the
key word, The majorty of description "addictive s an
:-;-'.fr'..-.. arg NoUuses are vVEery accurate one, and you '..'..:i! not
claver at writing ZX81 feel much like relinguishing the
adaptations of traditional telavision setto such things as

games, or producing ZX81 BBC and ITV after vou've had
varsions of programs that a taste of MZG. Usear-fnendly
were ornginally devisad for s aspects have not been

——

= more expensive relations, but overlpoked in the program, and
—_— they rarely demonstrate real thera is none of that frustrating
innovation. This. of course, s blank screen wait while the
| not to denigrate the very good computer Is thinking® or
and indeed necessary work setting up the game
e 1 that continues 1o be done by All in all, my conclusion
. program authors But it is must be that this 1s one of the
software like MAZOGS that is tiny minority of programs
it going to help change the which every ZXB1 owner
attitude of that quite large should possess, aven if only to
body ol people who see the amaze those who are sceptical
ZX81 as just a toy, albeit a of the ZXB1's computing
qQuite claver Loy DOWEer
MAZOGS is just the sort of MAZOGS for the 16K
program to Iimpress your ZXB1, is available from Bug
fnends, and mayhe convert a8 Bute 100 The Albany, DOl
L few sceptics into the bargain Hall Street, Liverpool 3, for
| will not explain the game in £10.00
—————— e
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LIFE IN MACHINE CODE

In the last issue of ZX COMPUTING we discussed
John Conway’s game of LIFE, and gave a sample
program in BASIC to run the LIFE process. From
Epsom, K B Cusson has sent us a fine
program to run LIFE —
in machine code. The
speed of this program
IS most impressive,

as are the results.

Most computer enthusiasts will
have either played or heard of
the game of LIFE. its one of
those classic games which
refuses to die out. Part of its
lasting appeal lies in the fact that
it is & creative game, as opposed
lo destructive games in the
Space Invaders category
Unfortunately, most ver
sions of LIFE are written in
BASIC, which makes them very
slow-running, and detracts
greatly from their interest. In an
attempt 10 overcome this, a
reduced screen areéa is often us-
ed, which also detracts from tha
game. The version presented
here uses a central 0.5K
maching code routing, and 15
capable of running at two

generations per
tha whole screan

The Rules

Life is supposed to simulate the
growth, survival or death of a
(rather stylised) colony of living
cells. Each character position on
the screen can be occupied by a
single cell (represented by O] or
be vacant. If a living cell has less
than two, or mora than three,
naighbouring cells it will die in
the next generation. If a vacant
space is surrounded by exactly
three live neighbours a new live
cell will be created there next
generation

To start things off an initial
colony pattern is loaded by
hand, or alternatively a random

second

using

Iumjnng routine can be used

Facilities

1) A vanable delay of O to 64
seconds can be set between
genarations to allow more time
to study intaresting
developments

2} The game can be halted in
definitely between generations
then restarted when desired

3] The game can be stopped
and a colony pattern edited
manually, then restarted

4) Six strings are available for
the storage of patterns. These
are numbered 1 to 6 and can be
loaded with a current pattern at
any stage as desired. In addition
string no. 6 Is automatically
loaded whenever the display is

edited or an initial colony loaded

Loading The Pro-
gram

The machine code section is
435 bytes long and is storedina
REM statement at line 1. Bafore
entenng the code it is necessary
to set up this REM statement
with 435 dummy characters
The machine code loader pro
gram commencing at line 8000
should then be entered and
started up using GOTO 9000
The program will prompt you
with a request for a starting ad
dress, and you shold then input
the opcodes in groups of five. At
the end of each group a
CHECKSUM will appear on the
screan, and this should be com
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U 2ASNTN s At < o

e
-

-

T ol sfiatlaf el sfail al

ZX COMPUTING DEC 1982/JAN 1983

22




MESERHF = 7 TSRS IR [ (DE PROGCRAMS e RS N

J-"
k&wl

o

ny loaded.

! Pro-

section is
sloregn a
1. Before
Necessary
statement
haracters
iader pro-
line 8000
ered and
0 8000
_II':'.p1 ‘-'{J“
arting ad-
nan mpul
of five. At
group a
War on the
d be com-

pared with the bracketed f!ﬁlurf'-\
in the listing to ensure that no
mistakes have been made. This
procedure 18 used because
machine code is tedious to eanter

and il 15 very easy 10 make
mistakes which would almost
certainly rumn the whole pro
gram. Also, as we know, the

ainclair printer is capable of pro
n.'i'.]-,'.ll‘--_.J the most atrocious print
quality on occasions r1|.gi-;r|-_i it
difficult to tell the difference bat
ween characters
particularly affects listings pro
i hexadecimal, which
sprinkled

with indistinguishable “B's

sumilar This
cuced

are always liberally

and
‘8's, and for this reason | have
produced the listing in decimal
Should any ambiguity still occi

n individual characters, the

CHECKSUM can be

resoive this, since it simply con

used to

sists of the numerical sum of the

preceeding hive characters
At the end of sach group of
codes the program will ask you
IS THE CHECKSUM COR
RECT?" . f you press Y the ad
dress of the next block of
will be put up, which you should
then enter. Pressing N erases
the last block entered and
start agdress

repnnts the
have finished

codes

When
loading the REM statement, it is
agvisable 1o store it on tape, In
case of the dreaded RAM pack

you

wiobbles. Whenever | am loading
lengthy programs | save the in
lermediate result at ninute
inteérvals to guard against this
There § nothing

1671

more
frustrating than losing the last
two hours labour be&cause
meaone has clinked a teacup on

wid

the table at which you are work
ing!

The rest of the program is in
BASIC, lines 20 to 1600, and
these ara entered in the usual
manner, except that the word
LIFE in lime 199 should have a
normal letter E rather than an in

The Machine Code Loader

verted one as its last character
Once entry of the BASIC is com
plate, it is necessary to dimen
sion several strings which are
usad by the program, by enter
ing the following direct com
mands:

DIMC$(BB4)

DIM US(T)

DIMVS(1)

DIM WS(1)

DIM X5{1)

DIMYS(1)

DIM Z5(1)

The completed program can
then bé saved on tape by enter
ing the command GOTO 199
This will cause the program 1o
save itself, then run

Playing Life

Instructions are contained
within the program, and these
are reasonably self-explanatory,
but a few points deserve em
phasis. The game is menu
drnven, vanous option tables and
instructions appeanng as you
proceed Once the machine
code saction enteread
however, thase disappear 1o be
replaced by the colony pattermn
ahould you forget any of the
control keys at this stage, the in

5

imal opthion page can always be
racalled by pressing A

Although the screen is two
dimensional, it represents a
spherical surface for the pur-
poses of LIFE. ie the top ine i1s
considered 1o be adjacent to the
bottom line, and the LHS and
RHS columns are considered ad
jacent when deciding what the
pattern of the next generation
should be. This means that yvou
are quite likely to see patterns
disappearing off one side of the
screan and reappearning at the
ather

When loading start patterns
by hand it is usually best to
choose very simple ones, since
they are easy to load and some
of them will produce amazing
results

MACHINE CODE LORDER

SRP0BEPRINT
i

=

]

PRINT

T

n
i

SQs
2952
[207a FO i C
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The program itseif

L[l'_-' T T ANDTIMNG-SLHES .,
LET

Cs=Lis
RETURN
ET Cs=U
RETURN

LET C$=U%
RETURN
LET $ =x%

RETU

LET

RETU

LET L

RETUR
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The program in cparation
LIVE CELLS"
| Edfg Z?IHT AT 6,0; "AUT U~HEPEET I o =
OBTRAINED BY OLL IN -

I$=CHR 460 PRINT AT 10.,0;"XEY M TO LO

(B$=C AD.UHEN COMPLETE KEY G TO G 000 _000 000 DOO

g o 0 O O O 0O O

114) 470 LET Bs=INKEYS Q00 000
480 IF Es<>"M" THEN GOTO 470 o c

115) 490 CLS >
SeQ LET F=0 2, =

- i = L -

P =20 t51 ?_ié o 0000 o

112) S30 PRINT AT L.C: "B
5S40 LET Bs=INKEYS$ 000 Dﬂ DD slele

1S e5 F Es="" THEN SOTO S40
S8 SOSUS 100 77 o e’ 0

S70 IF F=1 THEN GOGTO 1510 g G
6@ IF INKEYS:>B$ THEN GOTD 5S40 o 0
610 COSUB i1pg A

63Q@ CGOTO 22 oo ad

720 REM EEHER o 0O :

785 CLS a0 O 0 0

NEPUT 7i@ RKRANC 0 000 o000 0

GENER 720 FOR L=9 TO 21 g 00 00 00 0O

IE FRC 738 FOR C=0 TO 31 O 000 GOGOD O

748 IF RND>@.8 THEN PRINT AT L 900 000
B e QO o__0O
7858 NE.: Q0 O

2EQ NE:

"l - D 77@ GO COO o0

of 288090 REM o0 0 O OC

81@ CLS o 0 _ :

B4 T 820 PRINT AT 9,14 00 o0
a38@ PRINT AT 2.0; "KEY > TO LDRA o0 OC
D FROM A STRING®

340 PRINT AT 4,0;"KEY N TO LOA 00 GO

C TO A STRING Qo oo

258 PRINMT AT &,09; "KEY E TO ERF 0 ' =

ZE O STRING" o0 O Y 00

LAY A 360 PRIhT AT &, @; “"KEY R TO RET oo D00
URN TO INITIAL PAGE"

870 PRINT AT 18,0, "KEY & TO GC
IN 882 LET Bs=INKEY S & _
890 IF B3="" OR (B$<:"5" AND E3 o_ oo 00
»"N" RND Bs$<:"E" AND BS$<>"R" F 20 O
D Bs<>"C THEN GOTO 530 e
908 IF 53="5" THEN LET X=0 e
J Q1@ IF E$="N" THEN LET X=20 o Sonie R

RECTED 92@ IF E3="E" THEN LET X=40 et e g

T 932 IF Bs="R" THEN GOTO 200 e e

ET 3 940 IF B$="C" THEN GOTO 1580 o O e

ANDC 953 PRINT AT 13,@; "KEY IN STRIN S | e pmar it &

RN S MDD, t1 TD &))" 006 60L C

JAC & 960 LET BS=INKEYS BaY R0

c 970 IF Bs3="" OR Bs>"6" OR B$<¢"0O
EHEEZ= © THEN GOTO 260 0 00 06 O
i 980 IF Bs$="1" THENM LET Y%v=0 oG ‘80"
Y ®E 890 IF B%$="2" THEN LET Y=3 O -
_ 1000 IF EB$="3" THEN LET Y=6 -

TO CC 1910 IF Bs="4" THEN LET Y=9

} 1222 IF B$="S" THEN LET Y=12

SET I! 1@3@ IF Bs$="6" THEN LET Y=1S5

RETUR 1040 GCOSUB (4@+X+7) - Sl
105@ IF %=0 OR X=20 THEN PRINT A& aln 0o

Eg_gh T 13,0; "STRING LOADED OK Qo o
19060 IF X=4©@ THEN PRINT AT 13.0. o :
“STRING ERAZED OK s o e
1070 GOTC_38a - )

@ 1500 REM NSRRI DDD o 0

@ 1510 RAND USR 16910 o

% 1520 DIM Z$(884) o &

o 1530 LET Z$=C% o O
154@ RAND USR 16917 e o o
égea IF PEEK 16S514=0 THEN GOTO 2 o FD

= 1S6@ 1IF PEEK 16514=2 THEN GOTOC S
?Eﬂ GOSUB 15© co o0

L o= -
S.6 . 158@ CLS aln) ale
ND TH 1590 RAND USR 16939
| LORAC 1602 GOTO 1S5S0
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AUTOMATIC TAPE CONTROLLER
FOR THE SINCLAIR ZX81

you software control of up 1o four tape drives NOW ONLY

NO Tor reading, two for writing) allowing merging of data iﬁm ;
tiles. Thas s achiaved by us ng the remote sockets of the tape £49 95 r:"_:'.ﬂll ';k']
irives, controlled by USR statements or commands FLu‘; P L Conng
@RS232C INTERFACE £2.95 pap
I The £X99 has an RS232C output allowing connection with

any such printer using the full ASClicharacter code (you can

now print on plain paper in upper or lower case, and up to

132 characters per line) at a variable baud rate up to 9600

®5SPECIAL FEATURES

There are so many special features it is difficult to list them

all, tor example

AUTOMATIC TAPE COPY: You can copy a data file regardless
ot your memory capacity as it i1s processed f-‘1|-"--_1|_.]h the Sinclair
block by block

TAPE BLOCK SKIP: Without destroying the contents of RAM
DIAGNOSTIC INFORMATION: To assist in achieving the

best recording settings ® ZX99 SOFTWARE

ZX99

® DATA PROCESSING

The £X99 gives

The ZX99 contains a 2K ROM which acts as an extension 10 We now have available "Editor 99", a quality word processing
the firmware in the Sinclair ROM. The ZX99's ROM contains program including mail-merge, supphed on cassette for £9.895
the tape drive operating system and the conversion to ASCII Also following soon

frr the RS232C output * Stock Control {October)

There is an extension board on the rear to plug in yvour RAM * Sales Ledger (November) * Debtors Ledger

pack (larger than 16K if required). The unit is supplied with * Business Accounts * Tax Accounting

one special tape drive lead, more are available at £1 each DEFH. £X2 Data — Assette, 44 Shroton Street,

London NW1 6UG. 01-258 0408

@®FERGUSON CASSETTE RECORDER £28 inc. p&p.

Tested with ZXB1, Acorn, BBC, Dragon etc, #tc
Features: Din, Ear, Mic. and Remote sockats
T apa I-\'l'||_._|"|--r TC|||1‘ I:Ul"lTrnl H”. L=in "-.'ll_

data-asrette,

a4 Shioton Strest
Lovradon WY
Tel 01-758 0409 Autosilop. Bmtery/mans, Recommended by

Acom Tor uge with BBC computer,

®STAR DP8480

RS232C (SERIAL) E£28S5 plus £6
Securicor delivery

CENTRONICS (PARALLEL) £265
plus £6 Securicor delivery

Tha professional printer works with almost any
computer with very ooo 1 upper and lower case

e bl st ® 2,000 SHEETS OF
@ Bi-directional @ B0 column width (10" paper PRINTER PAPER

@ Swatchable Tractor or Friction Fead

@ 80 chrs, per second E.lg.SD F:llL]Fr '[3 j..:.l'U F]&FJ
®EG90 REVOLVING CASSETTE RACK

o — Single £2.99 (holds 32 tapes or 20 in cases)
Dautle £5.99 (hoicds G4 tapes or 40 in cases
Treble — £8.99 (holds 96 tapes or 60 in cases
L ad £11.99 (hoids 128 tapes or BO in cases
Al plus £ p&p

L N S .- - . S S . -

ORDER FORM Dept. 2X3 Data — Assette, 44 Shroton Strest,
London NW1 BUG. 01-258 0409

Code |_ i‘."_'“_ A T I Na Price PEP Total
*

®BBC CASSETTE

inly £2 inc. P & F
Other leads available — please wlephone.

LEAD

and one 2. 5mm plug

COMPUTER CASSETTES

High guality  scrEvy Bt biled cassettes supnhed

CS — 35p C10-37p C12-38p
C15-3% C20-41p C25-43p
C30 — 44p :

|
|
i
I
15
II
|
18 |
- -

|
!
/

Q_rn\—

|
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SRS ISR MACHINE CODE e R R |
Mastering machine

g pu rt 2 used as follows overwritten by something
0000 _'-as-' re already filled called an ‘interrupt routine

In the last issue of ZX you want to — for instance the  bit xe further on
Computing, Toni Baker, author (02D4) A will simply not be called the MACHINE STACK
of 'Mastering Machine Code on carried out (although it will which | shall explain in greater
Your ZX81', opened up the 0 execute as LD (42D4).A (5CB2)+1 to (5C7B)- 1
topic of machine code on the
Spectrum. Here, she continues 4000-5CB6 are addresses (5C7B) to (5CB4) - 1 are used
the discussion, concluding her
venture into the realms of the first eight pixels on the TV (5CB4) to 7FFF if you have
registers, addresses and other O o e i o
mvsterles_ ;-::I*.g ________ s BASI S , wddress: ynd

i
B S A ————— e —— S ——— ] 116 r |
in t SEUE ittempt 1 OeCe { paper and stored i ABI( Talaal i f i GE
a r Y i cl 1 Do« r am-jar 1 different thing | { r
L | 1 . | ! i 2R 1| n L
! | I | led 1 [ X I 1 it
t nd | 1O MA3kKE ogramimi 1 ea n 1 I
ran 3 S d | ! I | in a 1 ABCD) to something constructiy
1 I i | i } 1K \BCE) de 1 r A | fift
¥ r 1 i miiia | tak | 18k this i | 1% 17 S10TI T f
1 trat th ti BASI ept o a | | ABCD st ir oD tr
bt | i r | | the byte | Tals) 1 T : f 4
] 1 i I I It gl ta nent DIM MIT100 ABCE tor ne byl k | ki il |
I t ] ng | en gQivi il 1 SEneas i 1 N ritimn % B L { |
| I 0 1 i M1 wid mean e nLm | T I

Machine Code - - Ma Exactly which t | : ]
I ) i ' f o en nes i i

Tha bra f the ZX-Spect thi 1 deduced fairly l r nt l

3 lit IC K hip called a tatemant s not neaded (and context. For instance ‘LD A
ZBOA this s the devic does not exist)] because the (ABCD) must mean 'LD A, F3 LD A.lpag)l Only the A register

by e ] machins Memaory iIrranaement . since the A register can only mav be used in this way
code programs. Contrary 1 iiready set up in advance, but hold one byte, whereas 'LD LD pql,A The rev
popular belief, NO part of the the set up is as follows HL.(ABCD U 128 rat Aga ly ti
?‘..'I ectrum will iy out BASI( Mem Y IS 8 Serigs if one oyile HL 'lr-l-F-:_'i- since the HL r 1 QIS1ar ma D& uUsSel( 11 I
programs. There is a hig variables that 15 10 say pair must hold two bytes LD BC.i(pa)l Only register pair
caled the ROM Wy i I variables which can each store &5CB7 to (5C6E5%)-1 are all BC. DE and HL mav be used Iir
Iie y Spectrum yny number between 00 and yddresses which are used by this way
BASIC. but the ROM tself 15 FF) which are called (0000) the ROM for varying purposes LD (pq), BCDitt«
not a branr the ROM is a 0001), (0002), and so on up Mote here that 5CE85)-1 The f
VETY DIg machine zoae 10 (FFFF). Notice |'ve written means r“r-':l +100*(5C66 can NO i Ta)
program ingd No more them in brackets because thay 1. The absolute value of this D ot

To t | re Ik Nemen yf array address will vary from time to LD (pg),mn
thé _-::'_1-.'-'- nip mentionad but withioul any |;_|r-::-,|'=;|i|'.:___'| Lme LD i !
above 15 actually 3 brain ettar this 15 because the 5CE5) to SP-1 are spare
without a mamory N the array has no nama [ ooesn 1 agarassgs not ised by thi The SiGCk
memory of the Spectrum has need one because there isonly ROM. You can use these for
o come on separate chips one such array Iin axiistance in any purpose you choose &g The Stack or machnine
Let's take a closer look at macnineg code LD (FO00)A" 15 ogenerally stack as 1t 15 sometimes
MEemory and how 1t affects Because meamory 15 set up mn quite sensible '\]:'-'r-. Though referred to & a highly usefu
machine code idvance, much of it is already that piece of maemory organisatior

. usega by the computer This {i) tha bytes at the start of It does not have a BASIC
USII'IQ I'T‘IE'ITIDr'f Nas absolutely nothing 1o 4do this regiion will are ikely 10 be equivalant Imagina 1 oL

with the ZBOA, it is simply a continually overwritten by the would, a stack of cardboard

There are many wavys to think result of the way that the ROM boxes. We may only alter this
of memory Some people memory S wired up This (1) the bytes at the eng of stack n Two wavs wWe Ccan

reélate it 1o numbers written on  makes it Sinclair's fault). It is this region will definitely be place more boxes on top
e e e e e e S R S e N ey S T S P T e L

|
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DENSEDEERRSTE RIS, N 0T e e

can remove boxes from the nhenomeana: if :_j contains TN | the result il s h 3 simply minug three F
What we cannot do is to byte FF then INC D will changs subtraction turns out 1t be Some other instructions yoy
Into the r-:-;._j.:”. I 'hl:' value i |-" fAot i ‘|:||-= for i1 f --.i_l‘_ Wi Yal cl '-;_'.1 add ;'. 0 hould know NF
DOxes Trom 1he innot contain vial that to KA. or 20000 to KHI 15
machine stack i arge) but to 00: similarly, if HL e se mav | | A
By excepnt ntains 0000 then DEC Hi words LET KA 04.07 AND A meaning LET K [
that i1 uses numbers Ingstaad of wwall aacrease i1 FFEFF means LET KA 200 +« 04 SCF maaning ET K
cardboard boxes, for although What we can't do,. althougt 07 ar 1FED) rather than CF meaning LET 1 K
ardboard Doxeas W D 1 I'm surea wa' d all ike to, 15 Tt
probably De nore Tu L ¥ be able t iy LLY A.B + r Ll
.",':.'_u"." 1 !r T -',”‘_ f thi :.5; _":'}“h lmost 1 o 4
Spectrum. It onsists f a i BASIC. Unfortunately. suct Some quite useful things 10 KNow ar
yECJLIE 2 01 numt uxunes are beayond | et
You can place new numbers LD T B v ever transfer thi b | A A mear =N . HEMN LE K 1
Bt [ i [ ! sh
at the and of tha list, and you value of a register, a constant K £ LE F ¥
~an remove numbers from the ar the contants o i address ANI Fi !:.__[ Hl H ATz F K b=l b= | =T
Arithrmet ractrictad 1
rew Dasic Spel ilised
crp T irIne rcder t inder
tang arthm LI wie TIrST ey
1 itroduce a new recistear
illed the CARRY FLA
The carry flag —
—————— e
e —————
A FLAG viary similar t
REGISTER except that whers
reister may noll any value
between 00 and FF flag may
niy T | the number zero ol
e | bvirr ¥ o i Y VEBIY
mportant flag ys far a
arithime! = ncernad |
1hE CARRY F."\II | hal
jenote this flag by the letter k
» ) i fu y with the {
e 1 Plaace T th ¥ tl
s not a tandard WAV ERT
il 1 . gl ¥ "y v Wr -|Il| +
nol i . ti
representation except me
Tha F e P flag i
L 1 I ] 11 irent Dy it
Fha actiis g T f the L. 1| [ e S
stack Q mewhers ary | 1f if WET i i 1 0o
meain Iy T hu on ITer I e Eer 1 ingle registor y
Keep trachk T thing WLl 1 W an st [ umiber that
machine ge register 1lad irge It A ntaned thi
.;;: Ctack Paintor CF her 93 wnid B contains
1w ovie redistar st likes B LRt il r ER thie ADI
0OfF "'. NMOW eV KW LNVE [ A R it 1 4| sIgnt equivalant
two it cannot be separated int to thi i tatement LET
T AT 0 tituent b s A A B ild i o .,
nTortunately (i ]| S il the rrect answi n tha A
aasol : Vel unknown 1o me recjister ilon T he "ARRY
AT struction LD HI CP [al ormes 1 follow ha
H fstruction ] nol exist
not exist, so if you ever want  write KA an the “register M@Chine Code : |
gl [ wit we shia B
1 KM A THiE B 1 3l 1 o S Y { { #k er-14,
} v 1 i W I . [ r | £ LT A 2 ] W OATE T W 181 S i thi ln!
you need 1w eparati flag) and A (the A register Vultig i ind d F
il T ¥ i Thie Nnex oart
nstructior LLY LU f t |
- r § i A . ¥ 2res A (] {1
ADD HI 1 vwhat does I
? ! Xxplanation of an r ning
do i TR 15k 1 miphy ¥ ' el | | .
&1 e e {cire I vh Vi : :
it the 1o tack i b ! - ey Tay ]
: TLilly putl together Nt
reqgister pdated eal IF..,-_ o =) ¥ A N n 1l ™ "
1EY & - | rs ThE 5§ Haal:
" ¥ia " . . LV -
iutomatically Bry . . ear ET KA i H F B g § r tabh s -
| ISH PO 1 T i i 10 Y
PUSH P s use neans Lk KHI & B AT tial v
f il s ¥
L LI el el { F exadecima ides for a 1
Arithmetic e code instruct
iy en the ones vou d t know
¥ - L l A B ry [ ET K A A =]
S Fpp s : BC A.B means LET KA A K ) : Sk
i " [-_I'li' 1065 | T exIst Ty = A A A BiE
I reEment 1IN0 LieEd = W EHINLG MALHINE L1 i
. Rt SBC HI i el FT KH Hl = 5 " i ¥ i
decrament INK D mean L | el N Y R ZX8 nleass
increase D by one DE( ki koan them ave b th vau
Vi858 leCrogso .I| B F nay ¥ 1 }r".! s thaam 3
INgd S0 on. You should notice VvEL, Tor they w ot b
howewvar the following epeated il
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B PSS T TR, MACHINTG (ODE e e,

Hona sics TABLE ONE

= i y E H L (HL A IX 4+ dl Y + d n
ADD A B : 3 B4 B5 B B7 DD86dd FDB6dd Lonr
K A ADC A 1 88 B9 BA 88 8l 8D aE 8F DD8Fdd FDBFdd CEnr
AND AD A1 A2 A3 Ad A5 AR AT DDABdd FDAGdd EGnn
K BT
BT 4
, BiT
BIT 2.
3T 4

: i1
T
Wi
Enr
—_——— [ v
) E i | Env

ey

S SLA 1 CB2 CB24 B2€ DDCBdd 2¢€ F
; f SEA CR?8 CB2C BZE | DDC ‘ ‘
iy b SR CB3 B3E { DDCBdd 3E I

E AF DDAEdd

5 ,',":f'

rconeet B | i o T PART 3

wiknow | | deanE oo : s OF THIS ARTICLE
voon I | 2 - : - WILL BE

CODE B | ipsm oln tiwem  Ziwem  dimmn  gOZimmn fOTion CARRIED OVER TO

o you | | 2 e - Thes  O0%dawe FOlam NEXT MONTH
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TECHNIQUE

BUBBLE SORTING

O
O

5

| wasn t sure how bubble sors
worked, so decided to try and
fathom the whole thing out. |
thought I'd experiment to in
vestigate whether it was possi
ble to dewvise programs which
would make the process self
explanatory and thus make it
clear what was happening
When | began doing this, | didn't
really understand it myself. Now
| think | do

Although the bubble sort is
not particularly fast or
sophisticated, it 15 quite ade
quate for small arrays, and has
the advantage of using up little
memory

Fast Bubble Sor-
ting

To get an initial understanding of
the bubble sort process, enter
the program shown in Fig. 1. Ex
amine and think about each pro-
gram line as you do so. The pro
gram allows you to enter sight
numbers of your choice in any
order. The computer then enters
the FAST mode and in a matter
of seconds, prints them in
ascending order. This gives you
some idea of the capability of

30

Many programmers
have used bubble
sort subroutines to

get the contents of

an array into order.

" Few of those who've
used the routine
" could explain how it

works. Mike Biddell,

Tamworth, Stafford-

shire, takes on the

task of making

the bubble sort. An examination
of the listing in Fig. 1, will reveal
that you are asking the com-
puter to carry out the following
task, again and again

"Take the first number at the
top of the list and compare this
in turn with each number (star
ting from the bottom of the list),
until you find a smaller number
then swap these two numbers
{If no smaller number is found
move on to the second number
from the top of tha list and
repeat the process

In this way, the small numbers
‘bubble’ to the top of the list and
the heavier ones drop to the bot
tom. Use a pen and paper 1o
writé down gight numbers in a
mixed order, then follow tha in
structions given to the com
puter, wnting down the revised
list after each swap. You will
find that this simple process,
does indeed sort the list into
ascending order

Slow Bubble Sor-
ting

A clearer way to view the com-

it
all clear.

puter at work, following your
programmed instructions, is to
abandon the guest for speed and
deliberately slow the computer
down to a snail’s pace and have
it mark the two numbers it in
tends to swap betfore it does so
To oabtain the slowest bubble

sort in the history of computing, “V9Y- l:l]t-‘._‘-. ::r'l\,-[,nr.f'\-" out 1ti~.+.=rr-
gnter the program shown in F'-':.F- reafly I.JI‘:I:}l:r-lt.-r”j the Shall
2 and run it. The computer prints Metzner
two columns of numbers. The

FiG. 1

= DIM R(B)

1@ FOR J=1 TOQ @

15 INPUT B

17 PRINT RAI(J)

2@ NEXT J

SE& FOR =1l TO &

S2 FARaT

S LET K=J+1

&2 FOR I=K TO &

65 LET S=K+8-I

TR IF RIS »ALL OR RIS =11 B
HEN GOTO 9@

78 LET HM=R(3)

80 LET AI(S) =R (.1)

as LET BiJd) =M

2@ NEXT I

a8 MNEXT J

26 PRINT

97 FOR «J=1 TO &

S92 PRINT RH i)

a9 NEXT J

column on the left is the intial
mixed array to be ordered and on
the right is the column which
changes as the sort prograsses
The computer marks each pair
to be swapped with black
squares. It's f._\h{'|r1.'|T|r'|LJ o
watch the computer at work in
slow motion., (| sat mesmearnsad
running this program, for about
twenty minutes). But the
method of oparation really sank
intothe grey matter by watching

the process. When the sort is
completed. the computer in
forms you and produces a

display similar 10 that shown in
Fig. 3

At this point, | decided that
one could improve the clanty of
understanding by allowing the
record of each swap 1o be retain
eéd on the screen (here you ll
need the 16K RAM pack)

A few modifications to the
program in Fig. 2 produced that
shown in Fig. 4. This program
abligingly swap
made, across the screen, unt
sorting is complete. (See Fig.5)
This was a further step toward
tha full clarity of understanding

An interesting empirical
observation here, 15 that the
number of swaps logged Is
always approximately equal to
the number of elements in the
array to be ordered. Is there a
theoretical maximum? Perhaps
the mathematicians amongst us
could advise!

In Conclusion

records each

Having whiled away a plaasant
afternoon dabbling, | felt | had
finally got the bubble sort

‘sorted . | hope these ramblings
help you in the same way. | feel
there's a lot more scope for slow
computing and display to help us
all understand what these little
black boxes get up to. By the
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TECHNIQUE

2 intial
andon
which
B35858
n pair
black
ng to
ore in
mised,
about
1 1.h|-_"
{ sank
Icning

sall2eli2 12 12 12 12 FfG S5
FIG. 2 78 76 7S ofl=s 25 26
g Eé? = 1’33 12 1282 2c@se sa sa
= V=
i@ FOR =]l TO &8 -4 =2 - - -4 = -
1S LET A () =INT (RND#89+10) % v L
2T Ve e 86 96 086 35 3chW7E 76
22 FOR J=1 TO 8 == salve T8 = =
23 FOR K=1 TO 20 ‘-.D.\.E\ _L.fb rb.ﬂb 86
ed NEXT K ; : : : =
55 F—"EINT}. AT X.¥: At 98 98 9&8 9@ 98 oapas
28 LET X=X4+2 86 868 88 36 as aggaa
30 NEXT J SORTED e e
49 LET Y=Y+2
sEa FOR =1 TO 3 . H The first one prints out a sorn
?5 LET F‘ =i+l convers.un Tlme of chart .'.'F'I'-l'.';'l F-'.::Im E‘JF.-“r-P..'j{? 1o
Eg Eg_?_ ; _"':- -J:"‘TE Here are two programs for the give an approximate conversion
== IF A -~ __‘,i;' +E i ap = : LXB which convert iread to the end of a line, then
HEI:JL CDTDH'CL'E; il M =R temperatures from Fahrenheit straight down). The second one
" - - to Centigrade. This 15 not, we creates a very intarasting
78 LET M=R(3) ’ : : -
a {5 = o3 know, particularly exciting, and  display, as it gradually draws up
= @ LET A(3) _::r Vol there are many programs which the 'steps , as you ll see when
88 LET R () =M 9 :
88 PRINT AT 2#3-2.%=1, o do the task. However, we've in you run it. As an exercise, work
27 PRINT AT Z2#%.=-2,% ; . cluded these two here because out what the vertical scale
ads GOTO 21 they approach it in quite a uni should be, and add a few lines
aQd NEXT I que way after line 70 to include this
":"5 HE\"-'T 'I-.' -
- - ETal L o
96 PRINT SORTEL a0
=0
FG 3 el B
‘:1 amm
O amanw
SO anmnn
84 25 O aunnne
: ' gmmuuny
33 26 Csuununnn
=zusxzEnczas
s 29 L gssasEnnEn
A seenEmnEnnns
=% 33 1SS0 geansssnannns
o iSd guessneEaEnans
= T ligmesesassmnsnaan
2 (G0 pumannsnznnzannn
25 48 Ll guuusneRsanmEnNEns
o _-'?f-:lllllllllliitlslll
=20 25 L LA R L L LR L R RN NN
o 0 ausuEssensssesmennns
= = I8
b 122930405000 703293100
SORTED 10 REM CONVERSION GRAFPH
28 REM FRHR. TO CENT.
FIG & S FOR F=3@ TO 228 STEF lﬂ
4@ IF F<18@ THEN PRINT " ".
E Dé_r; HE?; sa PR‘&NT i‘TD - * a0 A4S
= L Y = s@ FO C= # (F-32) /405
10 FOR J=1 TO 8 _ A PRINT " 8",
_‘,{g LJETTHJJ) =INT (RND#ES+1E) 280 NEXT C
20 NEX =0 PRINT
=21 LET X=0 a2 NEXT F
22 FOR J=1 TO B 'as PRINT
e R 11@ PRINT TAB 3; “10203040506070
p— g I290l1@e”
ES F’F‘. INT Fi'r = i I'.I'I-_. - Lt EEE
a8 LET X=X+2 o
30 NEXT J #“45
42 LET Y=14 R
S@ FOR J=1 TO & T e
S LET K=J+1 P
8@ FOR I=K TO & _l_|—|-_l--~
5 LET S=K+8-I -— 15
¥ IF RALS) *ARLJ) OR AI(S)=H1.0]) N ==
HEN GOTO 90 _r-l'.- S
75 LET M=RAL(S5) = e
8@ LET RAIL(S) =RA(J)
85 LET RA(J) =M o L =5 >
86 PRINT AT 2#5-2.14:"B" 12 REM CONVERSION GRAPH 11
87 PRINT AT Z2:xJ-2.,14:"P" >0 REM FRAHR. TO CENT.
89 GOTO 21 3@ FOR F=3% T0O 2&g@
90 NEXT I S@ IF F>»4@ THEN PRINT F.
9% NEXT J 2@ PLOT S#(F=32! 13 ,F.-1@
96 PRINT “"SORTED" 78 NEXT F
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2GOBBLERS AT

BEAT THAT HIGH SCORE|
GOBBLE THOSE DOTS w
BEFORE THOSE MEANIES

GOBBLE YOU! YOUR ONLY

AIDES ARE FOUR "POWER SP48 SP80

PILLS"” WHICH MAKE THE O [T B P R ot T ot K Memory exter r1
MEANIES EDIBLE. BUT 32K Memory extensior dK Memaory extension
NOT FOR LONGI 4

®MACHINE CODED FOR FAST ACTION £25 £50
®EXTRA "GOBBLER" FOR 10,000 POINTS
® 0N SCREEN SCORING Jik e .

®HIGH SCORE WITH "ENTER NAME"” FACILITY
QUPTO 4 PLAYERS

AN ANNOYINGLY FRUSTRATING GAME | FOR ONLY £5.95 o el zx '?Oc:: E‘firn{

3/ STEROIDS™ I i

ETAY ALIVE AL LONC POSSIBLE IN |I-.N"I.l|,tJ-l EI H FLYING ROCES
SCORE BY SHDOTING ,"PII_'L WHICH ALSD CALSES THEM T i B A |".|‘.':,. LOTS
OF LITTLE BITS AND MAKES LIFE EVEN WORESE

®EuNTRA SHIP FOR 1000 FTS ™ FIRES IN ALL B
C WOT AR EASY A% T DIRECTHDNE
B0 SCHEEN SCORING SOUNDS! ®NCHEASING NUMBER
& G SCORE Wi T B §HIF MOVES JUST LIKE OF ASTEROIDS
ENTER NAME FACILITY ARVCA O o Il VRO B THAEE ASTEROID SATES
SUFTO 4 FLAYERT LT gll LEFTAROTATE iu\-umvm_t

Bl '-1I|l|' il (FiMES RACKY)

THIS GAME IS JUST AS BAD! - AND ONLY E5.95
AN OFFER FOR REAL MASOCHISTS -BOTH TAPES FOR £9.95

MAIL ORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLE TO

THE SOFTWARE FARM DEPT A
CRAIGO FARM, BOTANY BAY. TINTERN, GWENT

EAST LONDON ROBOTICS — THE OPTIMUM SOLUTION

D J MOODY COMPUTER SOFTWARE
16K SPECTRUM COMPETITION

GAMES " ) COMPETITION UTILITIES

3 NEW & AS/DIS. Hex
e h‘@: CONDITIONS OF ENTRY i
LAY ] |
ADVENTURE SERIES All £5.00 A
Th | 16. BEAve
e Series £16.00 bl £5 00
CASSETTE DESIGN. -
f i £5.00
; = WORD SQUARER. - will heipe
ADVENTURE-1. 1 . ireasure Hwars ; fae .
E. W, NE. NW W £5.00
ADVENTURE-2. DISASSEMBLER.
S : ed correctly iy 1 £5.00
ASSEMBLER. - BOA
_ s Cab i . e Full editing faciliti £5.00
: i METRIC CONVERTER. M
ADVENTURE-4. o A TRADE Eunurmas WELCOME section w vert ' Jme
G A P R e (2 H AR e O S DT C(}MPUTEH SOFTWARE o £5.00
D J MOODY. | 5 | DATA FILE. Tt Hexit
Note: Hal wve game feature | Dept ZXC, 1 Starnhil Cullages Granby (s
lopping a ga 1y ret ] Lane, Bingham, r best
Nottinghamshire NG13 BDH. £5.00
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All in all, you're just
another brick

Adam Waring, from Hull, has sent us two pro-
grams which he believes are the best he has ever
written — THE WALL and SURROUND. in THE WALL
you have to try and demolish the wall, before it
demolishes you. SURROUND pits you against an in-

4 telligent ZX81, as you try to draw lines around

each other.

- . T Eeen e T Sewmid San rEettad S50 iRIee S snEl LR et oS BN BREECS
- R Y oo o PR T R B
| A B BER  N a P NES IR W RS
- G T TR BN , i o Jeaiobagos 3 Jod

N s W S R ] SO 5 AT o B

R I R W TR B R TR BN R P I

O, T RS ST LR v - i Rl B e e |
I I S e

The Wa“ ing with numbers. Your score IS w Display file for pokeing surround

POKEd on the bottom line of the your score The idea of this game is to trap
screen, makinguseofthefull24 S = Score. your opponent, the ZX81, by
lines. It is necessary touse these H = High Score making it bump into something
Tha 1 el lines as they are not moved up X General purpose loops The ZXB81 will try and trap '.':1-:.
.. @ Bnswer, guite simply, when 5(_?(“_[ 1% ;__;5._‘”:1. \r - PDSltiD‘r‘l *U'l' [hﬂ‘ 'IUI' using arare rlil:-l‘:-,J af unning and

ou?s |

e I N hia & Il is endlecg ‘\._l'.-!l - ¢ S il

s NO. The wall B Bnaies: oL Ihe speed of the wallmoving © = Counter for number of
I* is moved rapidly from laeft to

Ihe wall is closing in on you
There's no escape. Can you
e {

1 Delore it WesSirovs

: intelligence
i i i Sefateadd can be made faster/slower by  bricks you have hit Despite this. vou'll probabiy
! [l-ll:l_."_.ljl._l;_”.,,:uli}:.,:”..;.”‘.“I__-_’r:,:l-,;:: . chang 1 the :,al'.li.'J-. of the loop D Number of bricks to be find vou know what its next
Note only chance is 1o hurl oo <20 You could evan in-  knocked out move is going 10 be after playing
l ."I:I:“I,.i-' ;g the wall in the hope rrr_l._u:_..‘_1.|~..n..;--r '«...J‘-I.!n.lp -:'-,H.-. h i Part of score being poked it a few times. Then you can get
| of dislodging some bricks ”|I.j..-u_lhr ot i i 4 s Vﬂrt_ical ;_:n:ls'rtiun for "V’ tee work, and modify the com
| The .'L.rr'-u i5 fast for a BASIC S when h&'ng fired at the wall. puteér 5 -‘i”ﬂf"'::"f_ by changing
;:".'-Jr-ir-“ This is because E AS String array for printing lines 54010570
characters are POKEd into the Variables used:- “SPLAT" in big letters. .r“'-" ‘-':*,*. player win five
display file — much faster than P = Display file for pokeing the X$ = Score string to be poked 99M&5 Wins Ihe round
PHI'JTJ-.-\.T 1_'5‘_;!}1_-;’.;\, whenddon I'ull on “r‘l-ﬂ 24
o e e e o e e e e e T T e e —— S T T B N ————
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AT R, L/ 758 CAMES e

e £ P R e v N T Y TSI [ M
.- OLD MARYLEBONE ROAD |l NI NN NESUN B I i

e batovitob ooy o Lo ana kg saiies
WALL LISTING

GOSUE 2009 6288 NEXT F

o@ RHARMNL 7A@ GOTO 33D

4@ LET P=PEEK 1ES9E+FEEN 16397 900 REM #x SCORE
256 +2 920 LET x&- ' EH

S@ LET W=P+7865 2 _

8@ LET H=0 938 FOR X=1 TO 51

78 DIH R%i7.32) Q4@ POKE P+X+/58,CODE X&(X)

8@ GOSUE 902 5@ NEXT

@83 LET 5=0 95@ RETURN e

11@ FOR X=11 TO 21 100@ REM % SPLAT  #1 _ Lhs
120 PRINT AT X. 1. " SO 1010 LET A$(1) =" M b ma A
g EAEEL s S VR Y Chnag TS S g S B ,.-: = m": - m a . ’ — A3
130 NEXT X 1022 LET RAs2) =" i iy & &N & &
1S REM %% PRINT WALL =#3 TR e ﬁ s ,

16@ SCROLL 193 LET A$(3) =" i SN 4N 8 S
17 PRINT B P e P R P a0 B : m 3

ﬂﬁﬁﬁﬁim;ﬁﬁﬁﬁ"
A FOR X=2 TO

IF PEEK (P#+X) ® THEN GOTO 1050 LET HiLSE:"“ﬂENMﬁ AW B
BT Matolc o e & AW W
PR

e :
LET As(4) =" N e -
S Eﬁﬁ [

=

r-d

NEXT

e
=
T
L]

18

190

Q20

20

24 REM ##+ HAEINM LODE *= [+ 0y

252 FOR X=1 TO S TO70 LET Rel7) =" ai W WO
268 FOR Y =0 i =3 I m ﬁ i T

288 POBKE P+Yy .59 1183 FOR X=1 TO 7

290 PORE F } 111@ SCROLL

3Aa 1i INKEY % FEN GOTD SE6 1120 PRINT RH(X)

3163 IEXT

Eié POKE . 1130 NEXT X

332 NEXT ' 114@ FOR X=1 TO 14

34@ GOTO @ 11S@ SCROLL

S@8@ REMN = 1160 PRINT "

S20 LET C i

S32 LET D=1INT : 1170 NEXT X et
S48 FOR F=0 TO 28 5TEp =2 1188 PRINT AT 92,1;"YOu HAVE BEEWM
SS® IF PEEK (P+Y +F #3353 (3 THEN CRUSHED TO PIECES BY THE WALL.
LET C=C+1 BITS OF YOU ARE ALL OUER THE
S60 POKE : PLACE."

S7@ IF PEE! I (>@ 1198 PRINT AT 12.1; "YOU DEMOLISH
HEN LET C=C+i ED ":S. i BRICKS. &

S8@ POKE P+v+(F+1) #535,0 12@@ PRINT AT 14,1,

59@ POKE FP+Y +F a , & 1i21@ IF S5<¢300 THEN FRINT “"YOU Hr
6e@ 1IF C>=D ThHEN GUTO %c20 E PATHETIC. HINT rTRY OPENIN
BLE NEXT F. . G YOUR EYES NEXT TIME.®

2@ LET S=o+C 122@ IF S:>=300 AND 5(S0©@ THEN PFK
098 LET INT "I SUGGEST YOU TAKE UP GOLF
64 LET Z Qa9 br

65@ FOR F=@ TO S 123@ IF S5>=500 AND S<100® THEN F
660 POKE W+F NT Z+15€ RINT "“NOT BAD, BUT YOU COULD DO
B70 LET Z T WITH SOME PRACTISE.'

68@ LET Z=Z#10 124@ IF S>=1200 AND S (5000 THEN

T e e T T T T T T ————
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E7

E:--.

L

I

16K 2X81 CAMES I

PRINT "“YOUR SCORE IS AVERAGE.
1258 IF S5>=3000 AND S (SO0Q0@ THEN

FRINT "PRETTY GOQOGD. YOoU WONT
DO SO L.itL.L NEXT TIME.®

1260 IF S5>=0000 AND S (2000 THEN
PRINT "1 DCFHT EiE_LJ'_’_'L MY EYES. RO
W CAN SUCH R CRETIN DO S0 GOOD
127@ IF SROd THEN FRINT "vYOu

ARE THE REST
E-H ] Y DLJ {\l .I. L 1_

PFLAYER I HAUE BEAT
EE REMEMEERED FOR

YEARS TO COME.'

1302 REM #3 HI-SCORE %3

1328 IF S<H THEN GOTO 1450

133@ LET H=¢

1340 PRINT H7 o A «COHNGRATULAH)
IONS =

1350 PRINT V Hi OETAINED
HE HI-SCORE.

1360 LET Z=H

137@ LET Z=Z. 1000

138@ FOR F=@ TO 3

1390 POKE P+F +786 , INT &1

140@ LET Z=Z-INT 2

1410 LET Z=Z%10

1420 NEXT F : _
145@ F'IHT AT 2e, S, EiEEEEEEETE
7 1y OR NI

1468 IF IMNKEY %="N" THEM STOP
1478 IF INKEYS$<>"Y" THEN GOTO 14
6@

1480 FOR X=@& TO 21

149@ PRINT AT X.1

152@ NEXT X

1518 GOTO 20

1688 REH %% LOAD AHKD GO ®3

1681 SAUVE "“uALE"

162@ RHLUN

2000 REM x* IMNSTRUCTIONS %%

2058 PRINT THI-_ 1 =1

2062 PRINT —— o ——

2878 FRINT

288802 FPRINT DEMOLISH THE WRLL bBE

FORE IT"

2098 PRINT ‘PEMOLISHES YOuU. "™
2188 PRINT "“Your ""u**"™ IS5 HOVEDR
RAPIDLY ACROSS" =
2118 PRINT "“"THE SCEREEH FROM LEFT
TO RIGHT . "™

212 PRINT “THE WALL HMOUVES SLOWL

Y TOWARDS"

2138 F'H‘IHT “*YOu FROM THE BOTTODOHM
OF THE"

2149 PRINT “SCREEN. WHEN IT RERAC
HES THE TOF
2158 PRINT
IST. YOUR"“
2160 PRINT "“"SOLE DEFENCE I5 T0O I
URL ?DUEﬁELr”

Y"RAGAHINST T HE

“LLINE YOU CEASE TO Cx

HRLL IMN
“"KHNOCK SOME BRICKS OU
T. PRESS ANY" |

2190 PRINT "KEY TO DO THIS.

2200 PRINT “PRESS ""S&"" TO START

2210 IF INKEY$<¢>"S" THEN GOTO 22

222@ CLS
2230 RETURN

+++Lx81 E+++++++++++++++?DUAE++*

-_'-_I+-I-+-rr+-l-_d-+"'-r-r-
A e L &,

Al A e P T e R R R T

SURROUND LISTING

1@ CLS
20 LET Z=0
3 LET Y=X )
‘-r:j LET RA%s="5"
&8 LET R==3930 e
T t__ ! P '—F"I:_EF\ - t._.-',_"_-lg O oF 'Lt:. 1"._.,."-...'.:'ﬂ rr
1 256+1
8@ LE a4
120 FOR C=& TO zZ@
130 PRINT RT C,31; " ++
148 HNEXT C
15 FOR C=0 T0O =21
16@ FPRINT AT @.,C i
170 PRINT AT 21.,.C. "+
186 !'#E‘J{T
185 LET C=1
188 PRINT RT @.3,"ZXE1l 'L 2. TRHEB
24 "YOLU="" Y
210 LET B=B+C
e=2z@ IF PEEK (P+B) <@ THEN GOSUE
SQ0

I COMPUTING DEC 1982/JAN 1983

OR A$>"8" THEN LE
"l - (AS="S") 4

L'l THEN GOTO

-
I
1]
.
N+
=

+
o=

TND
~ o (D
I".,'I

B!
T "
m
m
s

$»8 THEN GOTO
10a6

(]

l-i-

B

=

M

L)

m
I mT

pr -
= T
N +0
@ Do

IF P’E-Eh iB+FP+1)=0 THEN LET

d

IF PEEK
IF PEEK
3

(iB+P-1) =2 THEN LET

0

(B+P-33) =0 THEN LET

LET B=B+C
F-;ETL'FIH

PRINT "“THE ZXB81l RWINS YET ARG

w

HEN GOTO 40 X
“ANOTHER ROUND TO ME®
1600

T “"YOU WON. WHART A RARE

PAUSE 4E4
IF Y<S THEN GOTO 40 s
PRINT "A ROUND TO YOU - AMA

PRINT “ZX81=",Z.,"YDU=".Y
PRINT "ANOTHER ROUND (¥ OR

LET AS$=INKEYS
IF AS="Y"'" THEN RUN
IF RAS$<>"N" THEN GOTO 1620

PEZOA~~ODNBWUOd~JZMOWm 0 ~J 1 O =0 Lm0

OOO=OMHANANONNRESSEHESUMOO 0 O 1 OO0 L)
95 08MH/USOHESSSGUE 8888 88 BO0G8S5
-
|

EFRERERZPRENBE R P e T e

fun



ZX81 Spectr
Spectrum | |81 _  _%y

| MANAGEMENT GAMES ZX-PANDA & aaay

AIRLINE — £5
Craft 1o oparate, whether 10 buy of char 16K-byte EXPANDABLE RAM for ZX81
AUTOCHEF — £5 b b o i dabiats Soicaith sasiy Rited inisrnal

nRELON rate

PRINT SHOP — £5 * LED power ndcato

VE
& Quotat

I MODELLER X — £8

2l { DANCADIE ';:" el EET,SD
’ A 16K Expandatl Ram Module .... £19.95
ALL PROGRAMS INCLUDE DETAILED INSTRUCTIONS AND NEED 16K OR
DISCOUNT £1.50 for two. £3 for three and £5 for four. € Iwo logetner 3eK Giant b
1 ‘ Dept 2 £44.00
s CASES COMPUTER SIMULATIONS e Finally the Really Big One 64K Ram Pack £65.00

J J s 14 Langton Way
a8 ® London SE3 7TL. KEYBOARDS TYPE A £30.00 Inc.

MAKE AMAZING SOUND EFFECTS WITH
YOUR ZX-81

-
.

% wps B 525 5& Inc.

B £25.95 THEZON X-81 | |
" et o a1 1 AFDEC ELECTRONICS LTD,

? ® Mo power pOCk, boReries, 180ds of e s Kempshott Lane, Basingstoke,
§ - SOl T Conbrol 0n pone! = DEnpi OIS Nom Ul Hants RG22 5LT

.

7

10N 181 Sound Unit withou! affecting normal 7X-81 opsratior 6K EXPANDABLE RAM £27.50
® Huge range of possibie SOUNGS for gomes of MU 6K EXPANSION | - £19.95

pters. Sci-Fi. Space invoders. Explosions, Gun-shots K NT PANDA £44.00
£65.00
£30.00
£26.50

PLEASE PRINT CLEARLY
NAME

ADDRESS |

P
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ZX81 SOFTWARE

THREE-DIMENSIONAL
CUBES ON THE Z2X81

LuUc De Jaeger, from Slotendries,
Belgium, has discovered a way
to get representations of three-D
cubes on the 2X81. He explains his
method, which uses a ‘'selfmade
television screen worksheet'.

This is what it looks ke in practice

(1}

B g
' 4 | T
i ". .l.l
i i oy U
SiaiE .
— 41 |
| o . .ﬁ
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Here's the way my program
works. All yvou need is a 16K
ZX81, a worksheet like the one
I'vea shown hera, and a little pa
tience. Although it takes a while
o type the program into your
ZX81, the results seem pretty
good tome

How It Runs

Lines B to 65 ask for the four
coordinates of the angular
points of the upper surface of
the cube. You only have to input
the first co-ordinate of the first
angular point (E:F), then press
NEWLINE (of course), and then
iNnput the second coordinate, 1.e
F Mind the right order of
the angular points!! Look first of
all at the television screen
worksheet to know where
(E.F)IG.H) (1. J).IK.L) are
situated, and don't change the
order

Line 70 asks vou to give the
haight of the cube. Don't make
M too high otherwise the cube

will ‘run out of the screen’. A
height of about 10 to 25 is
recommended. Of course, it all
depends upon the position of the
chosen coordinates of the
angular points

Lines B85 to 180 print the first
horizontal® edge
cond example) of the upper sur
face of the cube. In the first ex
ample the first line of the upper
surface at the left will be printed

Lines 185 to 280 print the
second “hornizontal® edge

Lines 285 to 340 print the
four vertical edges of the cube

Lines 345 to 440 will print
the first horizontal edge of the
base (see example two) or the
first line in example one

Lines 445 to 540 do the
same as lines 345 to 440. Then
the second line will be printed

Lines 545 to 700 print the
four oblique lines of the cube

As vOou can see the program
i5 rather easy to understand

\see the se

because it's all BASIC

PROGRAM LISTING

And here is the program Esting

1 REM #2#3-DIMENSIONHL CUBES*®

2 REM x:GFENT
S5 PRINT *

- BELGTUMSS

INPUT ANGULAR POINTS

37




(ErAEmSETE eaeeseweenE| Y57 SOFTWARE e e S S

OF THE UPP -
5 AT it o 382 REST X0
= ' ~ :
H{E?F}EINT INPUT ANGULAR POINT 370 GOTO 445
1S INPUT E 375 LET Y=ABS (J-L)
2@ INPUT F 382 FOR _Z=@ TO Y-1
s (25, PRINT “INPUT ANGULAR FUINT SOECEER IIKC ARSI S THEN, GOF
G.H) "™ Fe AN . B :
gg INPUT G DJEESIF I<K AND J-M<L-i11 THEN GOT
INPUT H
EE%EHTEINT " TNPUT ANGULAR POINT G?EEEIF I>H AND J-M<L-M THEN GOT
P ;
ig INPUT I D¢quIF I AND J-M>L-M THEN GOT
= INPUT v - =
5 (5S, PRINT “INPUT ANGULAR POINT 178 GOTO 44’ " *F
R I . q i - b 2
s Imeur X £33 5575 4130 F
R L R e i SR e i58 GOTO L e
7S5 INPUT M 435 PLOT I-Z,J-M-Z
8@ CLS
8S IF F=H . ., 448 IF F-M=H-M THEN GOTO 455
9@ IF F <> HT?EENCEE$D#?1ﬁ igg EERFRHE’¥DHGTHE” R TR
95 FOR A 212 S i
10 PLDrMNEFT. . 46@ PLOT A,F-M
105 NEXT N 465 EEaT =
118 GOTO 185 i?’g GOTO S45 :
115 LET 0=ABS (F-H) 4 3 B=ABS _(F-H)
120 FOR P=@ TO 0O-1 48@ FOR C=0 TO B-1
E-L-:S IF E«<G HND F>»H THEN GOTO A4S I_I-L;E‘I?gIr E <iz HRNL F-MsH-M THE =0
1_1;31;3 IF E«E AND F<iH THEN cCOTO 14 rii-:‘u:r IF E<GC AND F-M<H-M Lag S
“ ) S90S
q_[jf-_:. IF E»G AND F<¢H THEN GOTO 16 -.4:§§=1r E>G RND F-M<H-=I iEN aT
ql-i—@ IF E»G AND F>H4 THEN GUTO 17 -?95;— ILF E G RAMNLC F-M:H | THE AT
145 PLOT E+P,F+P S0S PLOT E+C,F-M+C
1@ GOTO 12@ S1@ GOTO S40
1SS PLOT E+P,F-P S15 PLOT E+C,F-M-
16@ GOTC 180 520 GOTO S48 r
165 PLOT E-P.F+P 505 PLOT E-C.F-M4
17@ GOTO i18@ 5580 GOTC 540
175 PLOT E-P,F-P S35 PLOT E-C
18@ NEXT P S4@ NEXT C
185 IF J=L THEN GOTO 189S S4S5 LET D=ABS (F-J)
19@ IF J<>»L THEN GOTO 215 =S=S@ FOR 0= TO D-1
1295 FOR = TO K P S5 IF E»>»IXI RHD F—r']-" M THE!} 07T
200 PLOT @.,uJ ' 0 Ses =>I ANC § 3~ rHEN O
205 NEXT @ S50 IF E | £ g -
giﬂ GOTO o8& B e E<I AND F-M>dJ THE 201
S LET R=ABS (J-L) S65 PLOT I+0D | = +0
220FOR 5=0 TO R-1 S7@ GOTO S8
5225 IF I<K AND J>3L THEN GOTO 2S5 A LEE; I-0,J-M+C
aaa IF I<K AND J<«L THEN GOTO 24 233 éﬁ; ﬁzgﬁif'g-g
5235 IF I>K AND J<L THEN GOTO 26 OEESFIF G>K AND H-M>L-M THEN GOT
L24@ IF I>K AND J>L THEN GOTO 27 s it Bt e e i e R
1 op i > = €05 PLOT K+@,L-M+G
SSe Go6ro =88’ - 610 GOTO 620 %
255 PLOT I+S5,J-5 E}f PLOT K-@,L-M+8
260 GOTO 280 :ES ﬁt;# 0 .
26S PLOT I-S,J+5 625 LET R=RABS (F-.4)
270 GOTO 289 63@ FOR_S=0 TO R-1
275 PLOT I-S,J-5 _635 IF E;I AND F:>J THEN GOTO 64
280 NEXT S =
Egg EDETT=J-H TO J .54@ IF E<I RND F)>J THEN GOTO &S
L R
595 NEXT %'T bib ELQI I+S,J+5S
88 FOR U=L-H TO L Es:? F_-Pj:‘l_1 E-:P
305 PLOT K,U 655 PLOT I-S5.,J+S
31@ NEXT U b:; PEAT c i
315 FOR U=F-M TO F E‘:___h—_ LET T=ABS (H-L)
320 PLOT E,V 678 FOR U=0 TO T-1
A0S NEXT U _675 IF G>K AND H>L THEN GOTO 63
330 FOR W=H-M T AW A _
R2e DaOE 8.H i <552 IF G<K AND H>L THEN GOTO 69
NEXT W e
345 IF J-M=L-M THEN GOTO & SR ama s | DR
358 Zn JZnpLon, THEN GoTo S7s B35 BLOT KU, L
. =I TO K 700 NEXT U

38
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=

| Now, here is my worksheet

3 . N [T] = H r'fﬂ
L.l”r AT ,I‘- I w FR.JI#T T!‘?J s # =] lj'], bl |
e e T e e
i— 0 12131415 613121 Lo | n|i2li3] 1e[5 16 /2] 2] A w3
T i & W (1B [&|H) A(EIF) AD! |
H g-to | 41 AlEF) 2 -
T ;1 2/
T w1311 [ tﬂl
& #
T | 3 *?— ' —
| 24 | 5 fett )
g0 ] AAD]
ndil? s 6, 1) ‘
| It _fl'ﬁ_ v
2t =
P 1l
2 b e s
e 16 | i3
3 Iy rq| i r]'_
W ..I_E.n._f.":?! F‘E}_ e
g fi
g St ,
= 3 J, ”1 et RS e i
s il T M- 1)
r ; 'q “?1 - s ._ Hﬁig I‘ r‘ﬂ | | - — |
Z |l %l i O 2 i ] ] | |
[ A =0 1 ._..,__[. 1 .i. l t + -
B 0 "f-d1 | Il : _T I ! d 1 1 -
by 012141413 1ot 1e|i s [20)ee Lielts] 10130 |32 3¢ | & (2b || 2| ¥ ik |7 | D |52 [svlst [ lo [ 62
X | 435 4 UBEPRUBEGH AR IRTURSRYELIssIN O
I Pf.ﬂ?. 1J| H.l__M i BELSIVM fr
L.O0f JAEsER
e
ZX 81 & 16K
e DRACULA! .
8D HORROR aovenrure came;
1 BN TF - . T i -!I- _||
! I '.'_ : : i Occupying over 13 % K of memory, a superb 3D graphics
| 1 4 day adventure game for the ZXB1 with 16K RAM, for only
| b £12.00 £3.96! Enter Dracula's tomb at 30 minutes to sunsent
. wander through the tomb’s pre-mapped 300 vaults
in search of the fabled Vampire's Treasure ... pick up
' valuable silver stakes and use them to defend yourself
against the lurking horrors ... ghouls, zombies, pits of
: ' fully primaeval slime See them all on the ZX81's plan of
£8.00 the tomb when it will let yvou! Take a chance on a
| Mystery Vault ... if your dare! And all the time the
minutes are ticking by to sunset ... when Dracula rises
! FORTUNE TELLING from his coffin and comes after you! EaCH of the
infinite levels of the tomb has its own 300 vaults go
l he prediction this full 16K programme will amaz as deep as you like, the Prince of Darnkess will seek you
( riends. Coavars vaur futur 1y 10 day gambling &t 4 day out in his blood-lustt WARNING: people of an
| i et £5.00 exceptionally nervous disposition should play this game
| only during the hours of daylight! Special facility
Send cheaue or PO to the enables a game in progress to be saved on tape 50 you
J ' can continue it whenever your choose
' BUTRONICS CO. SR e e e ki T Y :
2 rice of only £3.96 includes ready-to-load cassette with
| d4 46 EHI'lS Cuurt Hﬂﬂd. library case and inlay, full instructions, postage and
!.' Lﬂndﬂﬂ WB EEJ packing. Order today! Money refunded if not delighted!
: Send cash, P.0. or cheque to:
(Mail order only please)
MOVIEDROME VIDED DEPTIZC
| 19 Leighton Avenue, Pinner, HAS 3BW
—
S ———— T . T i 21|
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g s 1021 n. nn“,.“ - hli “-:n-:FL -t
» 'ﬁ"'n-m.i"a \'_Pﬁ Sinclair 2H ﬂi[ L VR PROGRAM TAPE FOR

T | Sinclais 2H 8i (iG]

T

R i Ay
Lossl “COMPUTACALE

FEHSGH.EL BUSFNEE AND Fih-'ﬁNCl.ﬁL
PLAHNIHG CALEULATI(}H&

This electronic work
Bl | PR iay
rmantation and snalysis of g, e T onal

W FOR

ai iBr]

—— ‘H‘ﬂ
CONMPUTER PROGRAAT! 1APE FOR TRTRUTER U

Sinclair 2H 8i [I6K)

A THREE DIMENSIONAL
MAZE GAME

™3 i, "_l__ L FLE

] L

Hnd edplore a galany of NEW softwaret

All these litles are avaitable now from your local Booksiore or Computarshop. In Fleasa sand ma the following programs
cass of difficulty, sand cost of tapa plus 250 poslage per Lape with the coupon e
o Software Masters Lid., 30 Lincoln Road, Olton B-lrr.:n;;r'.drﬁ B27 BPA. Trada Code ! Tithe e L ﬁ o
DMQUirkeEs walkcoma| | B

=4 SM2015 Breakout 16K 595 | 0

. SM2011 Computacale 168K 795 — . o . et
- SM2022 Consteliation 16K B.00 =

e SM20Z3 Football Manager 16K TE5 . |
SM2003 Labwyrinth 16K 585 == _— %
SM2025 Magnus 16K 9.95
SM2021 Mirogs 16K 10,00 o
SM2017 Mugsy 18K 585 £
SM2018 Murgatroyds 16K 585 i
SM20719 Mutgatroyds R 16K 595 g s
S 2005 Mightmare ParkMus) 168K B985 | enclosa Postal Order {:r'tr:-qus}'.'jr Total £
SM2027 PEP 16K 595
SMa02 Parsonal Banking Systam 16K 995 Mame LA L - X
SM2024 Piiot 16K 565 e pg,
Sh2020 Progmerge 16K 585 Address ] _ =
SM2026 Puckman 16K 595 o
Sh2008 Space Intruders 16K 585 —— — — Ty
Sn2004 Space Invaderu/Space Rescus 16K B985 E ZaC %
SM2013 Star Trek3D Os & X5 18K 885 = o i
SM2007 ZX 81 Chess 16K 6.90 5 f m t L [-] :
Skas01 Bampar K 595 pifware llasiers Lid.
SM2018 1K Games Pack K 6.00 H i
ryobis e e K 798 30 Lincoin Road, Olton, Birmingham B27 6PA,

Prices Include VAT England. Telephone: 021-707 7544.

””:? L
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FANCY A DROP OF
BUBBLY?

Paul Hoimes has written two great
versions of the program LEMONADE
STAND. One fits within 1K, and the
other version, which has many more
features, demands extra RAM.

Firsthy wea'll look at the 1K ver
E:r__l'.

In this program, the object is
to make as much moneay as you
can, by seling lemonade on a
lemonade stand. You are givena
eport (such as "RAINY® or
"ROAD WORKS NEARBY"™ |,
and the price per cup the
lemonade will cost you. Based
on that nformation, you decide
how many cups you will make
e the Aav and a1 what nrires
you will sell theam, If you sell at

oo high a price, then people will
bé more reluctant to buy. You
will have to judge from ex
penence how many cups you
will make, but yvou can’'t make
more cups than you can afford
with the cash available

First you have to initialise the
different reports and their
charactenstics, using the hrst
program listed

RUN this, and then enter the
following information, pressing
NEWLINE/ENTER after each
tem
ROADWORKS NEARBY,10.,40
BAD WEATHER.5,25
FAIR WEATHER,70.,75
GOOD WEATHER, 90,110
HEATWAVE, 150,150
STORMY.5.5

Once you have done this,
enter the second program,
which will delete the first, but
leave the data intact. If you save
the program as it is, the data wili
be saved along with the pro
gram. However, you will losa
the data if you press RUN or
CLEAR, so start by entering
GOTO 10. Once wyou have
entarad your values, the pro
gram will give you a sales report
There will be abrief pause, and a
neéw dav will dawn
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LA TNTERSTROESRERES 3 SOFTWARE

1K PROGRAM LISTING LB m———
oz 9840 20, T
NPUT A% (2) Hiﬁa PRINT AT &.3; "

&
TNPUT A8 (2)
118 PRINT AT &.&; * i
f
R

Im

r

=~ =

INPLU
LET
LET
PRI
NEXT Z

{

LIHFELU (S|

‘E‘

% s 9, PRESS A KEY 7T
0O ODPEN STALL"™

3
*
-

elelalelolefolole]
Erm

00 ~JOVEA P G

1]1
GAaaE
.ZZ&
.-l
3Hiumpup
PP QW
A 800

Lo MO =G0 0 ~J NN = & L)

) b b o s
ES0O~ON
9900600

0 R
pLUR
snNes

clglelaiclalofololo]

(]
o
mm
_|
DD
Il 8
gf
~ Z0Z DX

Z D
)
8 3

¢ o ot ok e HUI--'}-'I-"'
DX T~ (0
pid
1—1
"n
n
Qo
"“
b
-....*
i

NGNSl

A bl S S 300 PRINT

@ CLS
=
NEXT I
)
N-(1-1@-(L-P)) N =250 LET N
“; (AxL) 7100

F‘
LET P=2
LET H=1060
LET L=l (RND 25 +1)
LET D-—I R lH‘ND-IE u
FPRINT “"REPORT cAsIDY ([ TO
FRINT “"LEMONSDE: s P e
3 PRINT "CASH: %" .ﬁfl@@ PRINT FIT wsasTa"-DD v
78 PRINT "“'CUPS?"™ LET T=T+1X
= INPUT C 1F T=13 THEM LET T=1
. IF CxF> THEN GOTO &0 IF T<»8 THEN GﬂTﬂ éﬁ@
PRINT * LCE2" PRINT TT = =
RHND#CODE (A$I(D,17)7) +«R
ND#CODE (A% .18))
EN LET A=C 260 LET RA=INT (N-(1-(18-(L-P}))
T 6 320 PRINT "N
; (C#P) 21006
A5S@ LET M=M+ (AL -CsP-R)
ow here is the 2K version creates a picture of the 360 PRINT AT 10.0;: "PRESS A KREY
The extended memory wver emonade stand. The words in TO CONT INUE®™

OZINrMMUIT0OH
rMomonInnr

25 IF INKEYS&="" THEN GOTO 125
-
INPUT L FOR I TO 1&@
ODE (A% (D,17)) +R
CLS

1 #N)

NT COST YOU: ";C*E

S RIS L R 290 P

G=1 TD 20 310 PRINT

IF RND>».7 THEN LET P=PFP=*1 - PRINT "B £ WR. 100

clola il lnis ol clelola)

J00 L e gy

GOTO 30 3¢90 PRINT
340 PRINT "GN £ (LR -C#P-
R) 2100

Sion, s you can see, looksmuch  inverse graphics are 378 IF INKEY $="" THEN GOTO 378
more attractive, and even 378 CLS
380 I1IF RND»>.7T THEN LET P=P+1
390 IF RND».7 THEHN LET R=R+5
40 REPORT 280 SALES REPORT 400 GOTO S8
50 LEMONMNADE PER CUP 300 CUPS SOLD
60 MONEY 310 MONEY IN THE TILL
B5 CUPS MADE FOR TODAY 320 WHOLESALERS BILL
1056 TO BE SOLD AT PERCUP 325 RENT
145 "LEMONADE*® 340 PROFIT
220 CLOSED

2K PROGRAM LISTING

ERTTE’F S: "HOL MANY CUPS
TD BE MADE *“
INPUT ©
IF C#P>M THEMN
- - - 4 m = W%

H ' ~ : PRESS R KEY TO CONTINUE
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Spiralling into graphics

Keith Hewson, of Hornsea, has developed a fascinating
Splrograph program for the 16K 2X81 — which even
allows 'impossible’ patterns to be generated.

Spirograph  patterns are formed
by both the interior and exterior
gpicycloid curves,

There are two basic equations for
these curves:

INTERIOR EPICYCLOID:

X=(A-B) COS I+H COS ((A-B)
B

Y=[AB) SINI|-HSIN ((A-B) I/B)
EXTERIOR EPICYCLOID:
X=|A+B) COS5 |I-H COS
(A + B} I8}
Y=(A+B) SIN |
IB)

where A is the radius of the large
gircle (circle A), B is the radius of
the small circle icircle Bland His a
point on the circumference of the
small circle.

The epicycloid

This is the curve traced out by the
point H on the circumference of
the small circle, which rolls on the
inside or outside of the large circle
As with the commercial toy,
‘Spirograph’, the point H can be
moved from the circumference 1o
any point along the radius to the
centre, where it will just draw a
circla,

When the point H is nearer the
circumference of the small circle,
the patterns tend to be geometric
in shape. When point H is moved
nearer 1o the centre of circle B, the
curve tends to be more floral, or
organic in shape. The general pro-
gram for the interior epicycloid is:

-H SIN ((A + B}

1 INPUT A

2 INPUTB

3 INPUTH

10 FORI = OTO 2 *Pl STEP
P10

20 LET X=(A-B)"COS I+H
*COS ((A-B)* 1/B)

30 LET ¥ =(A-B)*SIN I-H"SIN

A-B)* /B
40 PLOT 30 + X. 22 + Y
650 MNEXT |

Drawing patterns

The basic shapes of the hexagon,
pentagon, square, triangle and
elipse can easily be entered into
this program. Anything higher
than a hexagon tends to become
indistinct. To draw other patterns,
the value for | has to be changed
It varies, on the ZXB1, from two
1o 26 times PI.

.--'IIIII-'.
.i' .---l.q-‘ .
s o Y
. o o =
a L G ¥ E
- L
“u, it

..%.I.I.-...

There are a few ways of in-

creasing the variety of pattems,
but with low resolution graphics,
the number is restricted. The three
best ways of increasing the varie-
ty of pattems is:
1 'Moving to the centre’, that is,
maving the point H from the cir
cumference of circle B to near its
centre. Try this, with A set equal
to 20 and Bto 10

3 FOR H=2 TO 10 STEP 4
60 MEXTH

2 'Moving to the side’, that is,
rotation of the pattern, which can
be done by moving an angle,
which must be added to the
general program. Try it, with A
aqual 20, B equal 10, H equal to
8. and withthe lloopFORIO TO
2"P1 STEP P10, You'll need to
add the following:

4 FORJ=0TO3"Pr2

20 LET X={A-B)*COS
I+H*COS((A-B} "B+ J)
30 LET Y=IA-B)"SIN

i INPUT A
2 INPUT B
3 INPUT H
4 FOR J=@ TO 3*P1I~r=

188 FOR I=@ TO0O 2s5F1 A T
28 LET x=(R-8)+C0353 I+H£I0S

-B) ¥ L/B+J)

30 LET Y=(A-RB) £5TN I+HxEI1IN

-8 2T B+
48 PLOT 3@+XK
Ss8 MEAT I
a8 NEXT J

s 22 4Y

I+ H*SIN((A-B]* VB + J)

60 NEXT J

3 ‘Moving 1o the centre and the
side’, that is, movement of pont
H and rotation. The program is as
in two, with the addition of:

3 LETH=0
6 LETH=H+ 2

There is also the ‘extended ntes
nal pattern’ which s achieved by
adding the following to the
general program

3 LETF=10

8 FORH-2TO8STEP2
9 LETF=F + 6

40 PLOTF + X,22 + ¥
60 NEXTH

Ratios

Although the low resolution
graphics tend 1o be limitieg, the
computer offers expenmentation
in other directions, which are not
avallable on a real Spirograph
Besides the obwious one of a
greater vanety of ratios, there is
the possibility of putting the
smaller number in first, and the
bigger number in second, as
though the larger circle is rolling in
side the smaller one

The following ratios will fit
easily into the general program

A4 56 7 8B 9

B 131313131313

H 101010101010

And for these use FOR |=0 TO
26°P

A 4 7 B

B 9 9 9

C 8 8 B

For these use FORI=0TO 18" P
A 4 6 B

B 111111

H 9 9 9

And for these we suggest FOR
I=0TO22*P

Some of these have an almosi
mandala-like quality.

The following can be used in
the extenor equations:

A 4 5 8
B 7 7 7
HB666

ZX COMPUTING DEC 1982/JAN 1983

43




Anduse FORI=0TO 14*P|

I m X
o 5
~J Ko Cn

FORI=0TO18'PI
Experiments

Another direction for expenmen
tation is based on the moving
point H, program one. Put the H
loop into the | loop. This will draws
the points of Hfirst FORH=0TO
B6).

And finally, a way of showing
the smaller circle moving inside
the larger circle, by using the rota
tion program, is as follows. Put

: . .
&
the J inop inside the | inop. This
will draw just six circles. Use FOR
I1=0 TO 2"P1 STEP P10 and
FORJ=0TO 2*PI STEPPI/10D
" i b = a
u. -H‘
- o e
M u " - -
u" '"' o u . o l"u
" L] u » " 1]
[ L] a " u 1]
P 1] u u ¥
] ] u
" : .'.. . "
u

[ zX SPECTRUM & zx81 |
EDUCATIONAL SOFTWARE What can you get for your

= JUHIDH IE.I..:JUCAT.IDN £5.50 1 S P E CTR U M?

¥ pecirum 1o help your children with thewr school work ;
:rf'l':.l: asselie contains |':-'_].f1! altractive. @asy-=-1o-use pr "_;|.+":5_;"::I F|nd Dut irDm Dur ne’w

11
a1 e ORI
1o | age Qrouf

g A [ L « y Bip po . .
NCS inCiude Enghsh Lomprehension, speling, Homoaphongs

_ Junior Sciance, Maths and Histor ' GUIDE TO

ng your own questions and answers allows you o adap!

wo ofthese programs for exercises in any subject area. SPECTRUM RESOURCES

nng volour graphics and sound aré extenswealy used 1o

f

|

I W

improve maoalivation
Use the "draw program 10 produce mgh resolubon colour
E
d

vuitable tor the 16K or 48K Spectrum, Program notes supphed with ™ SL:'['.IH“E‘T':-
¢ Hard + software in various calegories
O-LEVEL CHEMISTRY £5.50 ® Books
This casselte contans four clearly presented revision/lutoria >
programs, The subject matler has been carefully structured to ® Magazines
* Elements. compounds and mixiures e User groups, and so on
i ® |llustrated

IBK  Spectrum and 16K ZXB1 versions of the casselle are We attempt to assess ﬂhj'-’f:"“"r and in some detail all that our
available Please S ity which YOU Fequir Paneles have soon And we gt wilhowt comment all othar re
sources thal come 10 our altenhor

Professional Computer Assisted Learning materials from

CALPAC COMPUTEH SD FTWAHE For this sizable and, we hope, complete collechon of mformation

. send £2 .50 (overseas £3 sterling) 1o
108 Hermitage Woods Crescent, St Johns, : '
Woking, Surrey GU21 1UF. MICROSCENE
Overseas orders: £6.50 ($11.60) per casselle; 6 Battenhall Road, Birmingham B17 9UD
includes AIRMAIL postage
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[IEMOTECH Explores the

2181 Plug-in Keyboard

a0 Memotech’s Plug-in Z#81 Keyboard

® Plugs directly into the back ® High quality typewriter keys e Complete with buffered interface
of your ZX81 ® Does not inhibit other add-ons e Fast and easy data entry

® Keys :lave durable Sinclair ¢ Automatic hold-down repeat ® Moveable between configurations
legends | I rs [“] l H

MEMOPAK 64K MEMORY EXTENSION &
The 64K Memopak extends the memory of the ZXB81 b 58K, and with the ZX81 gives B4K, which is neither
switched nor paged and Is directly addressable. The unit is user transparent and accep!s commands such as
10 DIM A[9D00)

Breakdown of mamory areas...0-8K Sinclair ROM. B-16K This area can be used o hold machine code for
communication between programmes or peripherals. 16-84K A straight 4BK for normal Basic use

MEMOPAK 32K and 16K MEMORY EXTENSIONS

These two packs extend and complete the Memotech RAM range (for the time being!) A notable feature of the
32K pack Is that it will run in tandem with the Sinclair 16K memory extension lo give 48K RAM tota

MEMOPAK HIGH RES GRAPHICS PACK
HRG Main Features — = Fully programmable Hi-Res (192 x 248 pixels) » Video page is both memory and bit
mappad and can be |located anywhere in RAM, » Number of Video pages is limited only by RAM size (each
lakes aboul 6.2K RAM) = Iinstant inverse video on/of! gives flashing characters » Video pages can be
superimposad * Video page access |s similar to Basic plot/unplot commands » Contains 2K EFROM monitor
with full range of graphics subroutines controlled by machine code or USR function

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE
Main Features — # Interfaces ZX8| and paraliel printers of the Centronics type * Enables use of a range of dot
matrix and daisy wheel printers with Zx81 » Compatible with ZX8! Basic, prints from LLIST, LPRINT and COPY
+« Contains tiemware to convert ZXBl characters to ASCI| code = Gives lower-case characters from ZX8BI inverse
character sel __)

1 I-'--------.--H—iﬂ--h* —————————— O
--Cgmmgsmu,, Plaase make i nd Price Ma Total

A

ek
641
fIRG

Centronics
interface

A

LEAS

1 ch ues NEyaiee 10
RE232 ; om0

1
-1
|
interface ! [(Tiemofech (43 -
s R E i Rt 1 | B
% 1 Lo G FAM M 00 - D3 90A L 0
Digitising , ey e Pt ] i
1 305 D4y il { P
Tablet | CENTRONICS VF £34 70+ £4 20 VAT (39 ¥ :
i Piease Debit my [ R TTE S EEVENLEDY Pes at 415 08 K5 UAT T 1
MEMOTELH KEYBOARD Proos 43 43+ 15 52 VA ek
: AccessBarclaycard® _-r : = S = . !
| ACCOUNT Numiber Facaapng & Fostage L U0 per et (UM LY D Svernean : ¢
[
i TOTAL ENC e
] g ans Seinie whiohavay ol Aol ™ _ 1
} T . ain . \
A Brenion & G A C Boya 18682 | r
§ y 1 ik TLERE - ASE - S r'\\f ."{.,.' \
We regrel we are as yel unable o accepl orders or : ‘i’ !
enquiries f.-:-"-;-*:"'-'llf'f{.;l thé above products, but wa il let YOU | apoReEss AT ? o \\\
know as s00n as they become available i i e e e R Ly g e i e B i o s ey 4] f{',l 1-:‘-
VS
We want 10 be sure you are satisfed with your Memopak S0 we offer a 14-day money back Guaranies on a Jr products é e *& \:\' m
Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G -~ N

IX COMPUTING DEC 1982/JAN 1983 45




BUSINESS

Payslips

The program calculates and
prints Payslips and a Wages
Record (used as & Wages
Book). It calculates the date
and at the end of each
Financial Month it shows the
amounts which have 10 be paid
to Inland Revenue and National
Insurance It also provides
running annual totals.

The Payslips are deliberately
comprenensive and the annual
totals on them are copied by
hand on to the Form P11
Deductions Work ng
Sheet). which has to be filled i
and kept }and 5 on

ithe

Columns 4

this form are not available, but
they areé only there for
calculating the essential

tigiiras and | leave tham Giank

A list of variables is given in
F.Il__i 1. Where possible | try to
give one variable the initials of
the function i represents. .9
MNEA is National Insurance
for employee Table A

The program is saved and
run by lines 9000 to 9020, If
successful Fig 2 wil
appear. At the start of 8 new
year the program will have to
be STOPped at this point, and
the data in lines 1300 to 1400
checked. D in line 1320 is the
date of the first pay day in the
vear. RUN is now used for the
only time. Fig. 2 again shows
and E is used to input 1st
week's data as requested. Fig
3 should be a result. When all
emplovees data 15 in,
MNEWLINE will print the
pavyslip. If all is satisfactory, it
then can be transferred to the
printer by inputting £ (the
COPY key). NEWLINE or Z are
now used until the week's run
& completed A further
MEWLINE gives the choice of
continuing for another week or
saving

COPY rather than LPRINT

has to be used because of the

vVariables

rate

then

first

Wage control
for a small

firm

From Abingdon, Alan
Beadle sent us this
program which has been
used in a small hardware
shop owned by Alan and
his two brothers

method

used to ahgn columns

100
ana print LETNDS attar the
decimal point The way

works can be seen if the

program 15 run in SLOW
Dates are comnlicated, in
that the Financial Year begins
on April 6th, and each ensuing
manth aon the 6th of that
month. The date calculations
are in lines 4500 10 4680, P is
a marker used to decide
whether the month’s totals are
to be printed. If they are to be
than lines 4690 to 4740 set

up the next month They
extract the number of days in
the month from M$S and also

check for a leap year.

Calculating taxes

Tax Tables
force for the 4th. week of
1982-1983 tax vear. The first
three weeks are calculated in
5050 to 5090. These
can be removed

Mew came into

Innas

lines after

M$S Davs in months

NS Firm’'s name

RS Firm's Tax reference number
WS “"WAGES'

P& 00"

AS() Employee’s name

BS()

Csl)

All
Bl)
Cl)
D)

Employee’s Tax Code (including letter)
Employee’s Insurance number

Emplovee’s pay per week

Employee's Tax number (B%() less its letter)
Employee plus employver Nat
Employee’s Nat

Ins. per week
Ins., per week

Employee plus employer Nat Ins total for year

total for year

Employee’s total tax paid up to last week

El) Employee’s total pay for year
Fl)

Gi) Employee’s Nat. Ins

X() Employee’'s total tax due to date
¥i)

Zl)

46

Employeea’s tax due this week (Z() minus YI())

week three,
but MUST be

removed fq;r
subsequent years
Remove the lines
by INPUTting S when Fig,
2 is on the screen, deleting
the lines, and GOing to 2000
when Fig. 2 will re- appear

Only 32 the
printer i1s someawhat restrictive
and it is this, in Tact, which
limits the number of
eamployvees to 9. There is not
sufficient room to print names
and all the data necessary for
the Wages Book on
The names are thewmfore listed
with their numbers (Fig. 4)
and this used as a reference in
Fig. 5. Even an employee
number of 10 in Fig. 5 would
33 columns. Using
latters instead of numbers as
cross-reference would allow
for up to 26 employees

Mo entry of overtime is put in
the programme. We do not get

columns on

OFe nne

reduire

with 1t and

invoalved
program as here already takes

half minutes 1«
The program line

three and a
load or save

fumbers have beer
deliberately spread to allow f

such extras. 3300 to 3500
and 4000 to 4500 are
available

'|r|a—, oniy

mnstruction not
shown on scraen is the use of
Z to copy to the printer, but
one does not want this to
appear on each Pavslip

Finally, at the end of the
I’-a-dm;-.:: 1"r"f,'i.:' an extra
MNEWLINE wnll print the tota

Insurance paid
(including the Employer’'s
portion) for each employee
This is needed for end-of-year
Tax Returns

Natianal

TR Tax rate

TT Tax threshold

NEA Employeea’s Nat. Ins. rate (Table A

NEB Employee’s Nat. Ins. rate (Table B)

NR Employee's MNat. Ins. rate

YY Year

MA Calendar month

MF Financial month

w Week

D Payday

P Next Week's Payday

WP/WT/WN Weekly totals of Nett Pay/Tax due/Nat. Ins.
due

MP/MT/MN Monthly totals of Nett Pay/Tax/Nat. Ins. due

YPIYTIYN Yearly totals of Nett Pay/Tax/Nat. Ins. due

M Number of days in current month

Other letters used as temporaries are BEFGLS TV
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Table 1: Important line numbers 2882 PRINT "T FOR TRAX OR N.I. CH
ANGE ™
n lﬁf_u 2 L] 2@85 PRINT "U FOR EMPLOYEE DATH
"-i'l;r- L V5 |I.| VIONTNS :HHNGE"
e ok M 2090 IF W>® THEN PRINT "E FOR NE
e e SR oy 4 W EMPLOYEE *
L4 Employes Ins. Rate (standard 2095 IF U=@ THEN PRINT "E FOR DR
+_,’.1\_; Employee Ins IH..!TI_' reduced) TR FOR HNEXT YERR"™
-:!c-l:. Emplover Ins, Rate 2188 PRINT S TO STOP*
1390 lTax Thresh-hold 211@ PRINT ...."BEl ) Z WHEN DATAH
2000 prepare for next week SHOUING TO PRINTOUT"
2500 change employee’s pay ar code 2148 INPUT 0%
3000 change Tax or Insurance Rati 2150 IF Q%="5" THEN STOP
3500 data for new employee 2160 IF O0%="U" THEN GOTO 25aa
4EOC ACremant by 1 weak 2170 IF ©$="E" THEN GOTO 3Sa@
5000 calculate figures for week 2178 1IF g‘=”T“ THEN GOTO J00a
5350 print Payslip 2180 IF ©%$="" THEN GOTO 4002
-‘:...i".-"_; ;}!’”IT "._I!"'-:'l."'. and tax codes and employe: é}iga GOTO 2000
i 2500 CLS i B
7080 o e o 251@ PRINT EMPLOYEE NUMBER® .
SE0 B i e P : 2S2@ INPUT J
:.":"-Eu- print extra figures needed at end of year 2530 PRINT J
88380 SAVE routing >S40 PRINT
2558 PRINT "WAGE A L) co
CE “".B% (J)
2S60 PRINT
2578 PRINT "NEW WRAGE™?
20 REM AS$ () =NAME Bs() =TAX CODE 28880 INPUT A(J)
3@ REM Cs() =NAT INS. HNHUHMBER 2600 PRINT RAiJ)
490 REM AI() =PAY 7LIEEK =918 PRINT
Ct) =lJEEK INS. (BOTH) 2928 PRINT "NMEW CODE"?
Di() =lUEEK INS. (EMPLOYEE) 2938 INPUT B%si(J)
E(J) =TOTAL WAGE IYERR) 29S8 PRINT BSsi(J)
F()=TOTAL INS. (BOTH) =960 PRINT
GI()=TOTAL INS. (EHPLOYE) 2970 PRINT "HNEWLINE TO CONTINUE'
S8 REM =988 INPUT Q%
4 TR=TAX RATE 299@ GOTO 2000
: NE=NAT INS RATE (EMPLOYEE)! 200@ CLS
- NR=NAT INS RATE (EMPLOYER) 2118 PRINT "TRAX RATE ", TR
10 TT=TAX THRESHHOLD 312@ PRINT “NEUW RATE? *;
18 E@ REM 4130 INPUT TR
1828 LET Ns=" e 1148 PRINT TR
or 118 LET Us=" - 3158 PRINT
0 128 LET Rs="0X3 47 /Bg2"*" 31888 PRINT “INMNS RATE (EMPLOYEE)
re 138 LET Ps=".08" i NE i
200 DIM AS(9,12) 2178 PRINT "NEW RATE? '
ot 210 DIM B%(9.5) 31188 INPUT NE
o 220 DIM C$(9.13) 319@ PRINT NE
it 3e@ DIM A(D) 3208 PRINT
# 310 DIM B () 3210 PRINT "INS RATE (EMPLOYER)
' 320 DIM C(9) + NR
330 DIM D(9) 3220 PRINT “NEW RATE? *;
e 340 DIM E (9) 3238 INPUT NR
ra 358 OIHM F (9) 3240 PRINT HNHR
al 360 DIM G (9S) 2250 GOTO 2966
id 3708 DIM X (9) AS@8@ CLS
'S 180 DIM Y (9) 2505 IF W=0 THEN PRINT "NEXT RAUSR
2. 39@ DIM Z(9) ILRABLE EMPLOYEE NO.";J+1, ..,
ar 1308 LET ¥y =1982 3518 PRINT "EMPLOYEE HNUMBER? ";
1310 LET M$="30313831313@313@2313 23520 INPUT J
12831 " 3530 PRINT J
1328 LET D=9 }gga IF CODE A%iJ)=08 THEN GOTD 3
1330 LET U=0 =3
1340 LET MF=1 3550 PRINT
1358 LET HMA=4 AasS680 PRINT "“"ALRERDY USED A%l
13688 LET TR=.3 )
1378 LET NER=8.75 3572 INPUT 0%
1388 LET NEB=3.2 35880 GOTO 3580
1398 LET NR=13.7 3638 PRINT
14008 LET TT =30 4648 IF W>® THEN PRINT "DATA FRO
141 LET YP=0 M FORM P35 UWUEEK ": W
l42@ LET ¥YT=2 26680 PRINT
1430 LET YiN=0O 2678 PRINT "NRAME?
1448 LET J=0 6888 INPUT AS(J)
2008 CLS 36988 PRINT AS$(J)
2810 PRINT TRE 8. N% a7 PRINT
=028 PRINT 3718 PRINT "TRAX CODE? ",
2838 PRINT TRB 8. uUs$ a728 INPUT Bs$s ()
2848 PRINT 3730 PRINT BSsi(J)
205@ PRINT TARAB 4: "NMEXT WEEK ";W+ 232748 PRINT
i 2750 PRINT “"NAT.INS.NO.7 *;
2060 PRINT A760 INPUT CsiJ)
20870 PRINT """ " TO RUN" 3770 PRINT Csi(J)
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3775 IF W=0 THEN GOTO 3862 N

3780 PRINT S24@ LET X (J) =X (J) +Z ()

379@ PRINT “TOTAL UWAGES TO DATE? S27@ LET Y (J) =X {(J)

i S280 LET F=A(J) =D (J) =Z (J)

3802 INPUT E (J) S290 LET WP=UP+F

3810 PRINT E (J) S3I0@ LET UT=WT+Z (J)

3820 PRINT §31@ IF A(J) > THEN LET WN=WINICI

383@ PRINT “TAX TO DATE? *; S

3848 INPUT Y i) 5328 LET Y (J) =X (J)

A0S0 PRINT v (Jd) =230 CLSs

3360 PRINT S34@ IF RAI(J) =@ AND W<«S2 THEN G0T

3868 INBUT niOoE= " gaggagnINT E VRS

3 INPUT A (J) “"UEEK ;W " :

390@ PRINT A (J) 2 S INA: .Y YY “

3910 GOTO 2960 S35 PRIHT

45S0@ LET D=D+7 S378 PRINT TRAS 9"} ";AstL); " p”

4505 IF WU=0 THEN LET D=D-7 S38@ PRINT AT S,3; "DEDUCTIONS";

4S87 LET U=W+1 ap 21; B

4510 LET P=D+7 S398 PRINT AT 6,23;P%;AT &,23-LE

4S20 LET UP=0 N _STR$ INT A(J);AJ)

4S3@ LET UT=0 SS80 PRINT “"TAX"; AT 7.6;Ps%;AT 7,

41540 LET UN=@ S-LEN STR$ INT ABS Z(J):ABS zZ(u!

4S5@ IF W=1 THEN GOTO 4640 SS@S IF LEN STRS Z(J) >LEN STRS$ F

4S57@ IF P>M THEN LET P=pP-M 85 Z(J) THEN PRINT_ AT 7.10;"@"

4580 IF D<=M THEN GOTO 4620 SS1@ PRINT "“"INS";AT 8.6.Ps-AT 8.

4592 LET MA=MA+1 S-LEN STR$ INT DI ;Dal . AT &,

4600 IF MA>12 THEN LET MA=1 N EC S

46102 LET D=D- SS520 LET G=Z (J) +D (J)

462@ IF D<S OR D>11 THEN GOTO S@ SS25 IF LEN STR$ G>LEN STR$ ABS

20 G THEN PRINT AT 8.27; "B".AT 10,

L1630 LET MF=MF+1 = —

16400 LET M=VAL MS$S(MFx2-1 TO MFz2 S5S53@ PRINT AT 8.23;P%;AT 8.23-LF

. N STR$ INT ABS G, ABS o

SS@ LET MP= 5S54@ PRINT TAB 4" —————

4860 LET MT =0 S65@ PRINT AT 10.6:P%$:AT 10.6-LE

467@ LET MN=0 . T 4

1680 IF MF=10 THEN LET ¥¥=vys1 TRARRRE AT KBS G ABST W HE 18,38
MF=11 =(IM iYY 74) :%Ea LET G=A(J) -G

5800 FOR U1 16 4 SS70_PRINT AT 19,23;P$;AT 10,23-

S@1@ LET E (J) =E (J) +A () oL PR%NT St S

S@20 LET B=0 = ’

GOTS mraa 2 ST ANDCY Gl el YIS 5§69@ PRINT AT 13.S; "ANNUAL TOTAL

5040 IF Bstu TD 2) ¢>"W1" THEN L 2 :

Eosa TP bss TNER GoTo’ & SPRs Ny E s Etar. 1 14 26-LER
S@ IF U3 TH EH GO sSi0@ 52 &
;ﬂg$ §§7B*‘ TO 2)="W1" THEN LE 53%25p§§¥sz3?Tx13?’“T ASERT anal
Seze LET B=INT ((((BTsi@)+11.5) - $Z2P RRINE & INpURANSTear AT 18-
rasn i S 238 <536 PRINT AT 18,2; “TAX CODE “;B
SA80 IF BxS2)> (BT#10) +11.5 THEN L 30, TO 4) ’

SRR~ g a2 LS 5740 PRINT "INS.NUMBER ";C$ ()
Si00  TESINT ACHYINT (AR «.8 T SIo8 SE SEsTAT THEN 870
g?gal_g FI:IH; ARlJ) +.25 J) - + :r@a@ CLS

INT A(J) =INT (A(J) -.5) < Tk
R Ny T maiae B o The s 3
= = g =5 + = I %
=- i r = O 9Q
S145 IF B$(J.S) ="B" THEN LET Diu 928 FOR J=1 T
) =INT (A*NEB+.5) /100 T CHRE tiaasey. A e e T8
S15@ LET C(J) =INT (RA*NR+.S) 108+ gsﬁﬂfi + ¢ = i,
i 2358 Ykl os
S152 IF A(J) <TT THEN LET C(J) =@ 7 e :
5154 IF A(J) <TT THEN LET D(J) =0 7060 IF Qs$="Z" THEN COPY
T16@ LET G(J) =G (J) +D (J) 7@7@ CLS AR 2: UEEK ":U.D: ", "
S17@ LET _F (J) =F (J) 3+C (1) . £ ?ﬁg?"PﬁF$$ TRE 2. s WL, e
S T aoTh SiatD B mUUL" OR MNGS o 3. 0;: ] T
S20@ IF A(J) >TT THEN LET X(M =(1 H HE = ] (=P B
IT ((E(J) -BxW))) *TR +19 PRINT
S205 IF X(J) <@ THEN LET X () =@ TOTAHL)
S210 LET Z (J) =X (J) =Y (J) 7118 LET L=4
sS220 GOTO S270 r12@ FOR J=1 TO gEN GOTO 7180
=230 LET Z(J) =0 713@ IF A(J) =0 TH ‘
S232 LET X (J) =Y (J) fl4@ LET L= E;lL @: CHRS (J+1S6); A
S235 IF A(J)>TT THEN LET Z{J)=IN +1EB¢P§§NET L, &lLEN s%ns g A
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L

L
i

i
= el

RE INT Z(J).Z(J) ;AT L. 16:PS:AT L
16-LEN STRS$ INT D(J),;D(J); AT L.
ia,Ps;nT L.22-LEN STRS INT CtJ);
i) PAT L.29: PS.RAT L.29-LEN STRS%
INT {Fll.qJ}-—x_l-J}-DlI-.JJI,.Hh_I_t -Z (J) =
D(J)
7168 MNEXT J
“aaa LET L=L+2

E-lB PRINT AT L.i12; "S-

528 LET L=L+1

53@ PRINT AT L.7; “TAX INSUR
SMNCE NETT"

540 LET L=L+1

558 PRINT AT L.@;" +sAT L .9,
t AT L.9-LEN ETns NT uT WUT, RT

19 PS:AT L,19-LEN STRS INT WN;
N AT bpeg P$;AT L,29-LEN STRS$ I
T uP;

860 LET MP=HMF +LlJP

670 LET MT =MT +UWUT

7680 LET MN=MN4+UN

7898 LET YP=YP+UWP

TTOD LET YT=YT+UWT

71@ LET YMN=YMN+UWUN

J72@ IF P<S OR P»11 THEN cOTO 85
70

7732 LET L=L+21

740 PRINT AT L.o: "N : AT L,S
~$ AT L.9=LEN 5TF-‘$ INT HT MT . FIT

19.F$ AT L,.19-LEN STRS INT MN

r-m AT L .29:; P.'; AT L.29-LEN 5TR$
INT MP: MP

7750 LET L=L+1

/760 PRINT AT L.,0."HEEE".AT L.9;
5 AT L.9-LEN srns IMT YI.YT; AT

.19 P%. AT
N AT L s 29
MNT "{F‘IH'P

L.19-LEN STR$ INT YN
Fs HT L.29=LEN STRs I

778 IF MF«<12 THEN GOTO s87R
210 INPUT s

o0 &~ s

2 FRINT S N .
__:L-‘g_':.____'- R e |

>80 FOR 21 =

:E"l:' ._ET ST 4

era IF F J1 »@ THE! PRINT AT L
=% () AT L.18.PE.RT L i2-LEN =
=50 NEXT '

262 STOP_

T2 IMNPELI Ll S s

82 IF as="J7 THE!} L-L

a8 CLS

2080 PRIMT L FOR AMOTHER LI
18 FPRINT = TO SRUE

220 PRINT - TO STOP

22380 INPUT 9%

2340 IF 0%="C" THEN GOTO Z22e
958 IF O%="R THEN GOTO 8S38@é
2360 IF Q%="S" THEN STOF
170 G0TO asap
2830 PRINT START RECORDER AMND
. e AND NELWLINE"™
2 EE IMNPUT %

2@ SRVE anEQ'

Ald CLS
20 GOTO Z2ao.

Fig. 1 sample payshp
IEEK 4 PRy S ES] 20 .4, 1958

P e |
DEDLCT IO - — .

TAX 17.40 g

NS Tel3a S 2s.74
=25 .74 LE=i 73.%94

- -
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BUSINESS

ANNURL TGO

OTaLS

=28y 426.7=
AX ceg8.76

“MNMSURRBNCE 37 « 36
TAX CODE Zs&eH
NS .NUMBER CC /77,88 .,99.C

EEERNSS 0x<2 =47 BEsz2
Fig. 2
NEXT LWEEK 5
TO RUN
FOR TAX OR N.I. CHRAMGE
S FOR EMPLOYEE DATHE CHRNMNGE
= FOR NEW EMPLOYEE
TO STOP
AdE Z WHEN DATA SHOWING TO
PRINTOUT
FJ'H 3
T == = q._|__ ' EE N -
=LY EE UMBER 7
SiT] p = - J:-.L,.t
A x BREln] e : 1
e N INC'\- r{c‘; = = g 2_: 33 A
AGE= 65.°~=s
EWULINE T0O NT INUE

Fig. 4

2 NRFE =S

M= QR.A.AQALAN 13 L

= B.B.BROWN 213H

B= C.8.058 2S6H

a= D.D.DAVIS 1561

1= E.E.ERAST 1370

= G.6G.GREEN 186H

Fig. 5

EE} 0.4 .198:;
(EMP OTHL)

I 65.25 11.40 B.71 l14.AK 48 .1
TE.30 10.58 &.67 17.182 59.13
B6.638 17 .48 Q.34 23.96 79 .94
=3.45 28.20 1a.78 27.87 34 .4
=0 g 8.8¢ & . 28 2. a8 =8 .8
22 .88 15.98 Tarfr 19.93 BS.2.

T OTHL S
L TH INSURRANCE MET |
; 533 . 4C 183.33 356 .8¢
i ] 331.80 413.32 1429.3€
e ==1,80 413 . 32 1429 ,3€



SPECTRUM

'ADD-DN’

ONLY £19.50 .

COMPLETE

your SPECTRUM

with our Multi-purpose

S.I-IHI.:‘. Generator and Joystick-port

chase you

tanding improvemants

Board!! With one low-cost pur
can obtain the following outs
to your ZX SPECTRUM

® THREE CHANMNEL sou

ndependent s

wd effects. PROGRAM three
unds '.'»-Th music, gun shots
explosions a1c
® AMPLIFICATION of the standard sound output
® PROVISION of JOY ’R ICK PORTS to allow simpla
onnection of one or tao suitable ||'l\,*.r-._'|-.:\- | By
Delow |

®
=
=
Q The "ADD-ON’ uses the amazing AY-3-8910 SOUND
a Chip. which ghves vou an anarmous ranga of sound
effects. The output and volume of each channal can
be separately controlled, with gun shots, explogions
@ drums atc., produced under the "sound anvelope
MOST IMPORTANT TO NOTE
@ proceéssor independent
continue 10 be produced without any noticeable affect
on the speed of your program!|
@ The "ADD-ON’ contains its own speaker and amplifier

chip and is supplied with a cassatte contaimng sound
@ demonstration routings and some sample sounds

£ .'-'q:':[:_'l ON simply plugs straight onto the back o

your SPECTRUM. No soldering is required
@ The "ADD-ON’ s offerad at the incredibly lov
@ £19.50 + VAT
c

COMPLETE YOUR
SPECTRUM NOW!!

tha . CHIP is
This means that sounds can

JOYSTICK KITS £335 + VAT

r affering low wi Joyeuck Kimw Eact e COMNtaIng a

}‘u}_;l ORIGINAL SPECTRUM SOFTWARE
from PROGRAM POWER —using tha “ADD-ON’ to great effect|

EABMAN Ma Codel £3.95 + V

e chavner of 3 Heat of vallow tans. A rmeal Trm compeies

\AS

A.TTENTIGN MACHINE CQDE PHGGHAMMEHSI
new atter SPECTR UM vers i E ABLER and
< SEMBLER programs "1 ,'n.*-. Soltware. T FEH] versions

o il
- =
I
.1-_..
£

T

.w”u c n"o

's.ﬂ.ll-dl: JENT STREET
CHAPEL ALLERTON
LEI-I'_.'-SL‘_'. APE

Tel 10530 6GB1186 . ! O AR

WE FAY 2% ROYALTIES
FOR DAAGOMN SPECTRLIM
BEC. ATOM PROGRAMS

0@@30@@@@@9@

V & H COMPUTER SERVICES
PRESENTS

SPECTRUM SPECTACULAR

(50 Programs for the Sinclair Spectrum)

And what programs! New games! Old games! I
Business programs (like invoicing and sales ledger)

word processor, machine code routines, graphics

All in SPECTRUM SPECTACULAR the new book
by Roger Valentine

SPECTACULAR VALUE AT £4.95

]

e

By the same author.—

WHAT CAN | DO WITH 1K (ZX81)........... £4,95
WHAT CAN | DO WITH 16K (ZX81)......... £4.95

V & H COMPUTER SERVICES
182c KINGSTON ROAD,
STAINES, MIDDX.

TEL: STAINES 58041

Business users please note:

v e TYE i ol B i
ilable 1« X LI, H'E == AN K s i

THE LARGEST SELEQT,IDJJ
OF GAMES INTHEWORLD

We stock the BIG NAMES
in Computers including

—— ATARlawoso ——
—— SINCLAIR xs1 ==

~ Vic-64 —
— DRAGONMICRO

and a wide range of
independent

SOFTWARE

22 OXFORD STREET, London W.1
439 0XFORDSTREET, LondonW.1
£2 WESTERN ROAD, BRIGHTON

Also at 184 REGENT STREET, London W.1

Main Computer Branches

L 254 REGENT STREET, London W.1. |

5 =5,




See all our products at the ZX Microfair on Saturday 18 December!

Do your programs load from tape first time, every time?
If not, you need . ..

(1) THE MICROCOMPUTER USER'S BOOK OF SPECTRUM SOFTWARE (48K)
ATAPE RECORDING by Hilderbay Ltd. PAYROLL £25

CONTENTS

STOCK CONTROL

: : GOLD
(2) TEST AND ALIGNMENT CASSETTE: £4.90

(3) LOADING AID: . £5.95 ZXB1I SOFTWARE (16-48K)

BEAMSCAN

IE:‘E
: TIME LEDGER o »
(4) TAPE RECORDER £22 + £2 postage o L £40

PAYROLL . £25
SPECIAL TAPE OFFER! STOCK CONTROL 8K £28
k + alig nit etle + ycdir for £11.90 CRITICAL PATH ANALYSIS .
; : £15

BUDGET

HILDERBAY LTD PRANCIAL PACK] ' p

Protessional Soltware, GOLD i6
8/10 Parkway, Regents Park, London NW1 TAA Free GOLD (ZXB1 or Spectrum) with all orders of £22 or over
Tel: 01-485 1059 Telex: 22870 postmarked betore 1 December!

It's easy to complain
about advertisements.

Every week, millions of advertisements appear in the press

on posters or In the cinema
Most of them comply with the rules contained in the
| British Code of Advertising Practice and are legal, decent,
| honest and truthfu
But if you find one that, in your opinion, IS wrong in some
way, please write to us at the address below
We'd like you to help us keep advertising up to standard

| The Advertising Standards Authority. W
If an advertisement is wrong,we're here to put it right.

AS.A.Ltd. Brook House Torrington Place, London WCIE 7HN.
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HARDWARE

What's it all about,

Mike Salem, head of the ZX business software
firm Hilderbay, takes on the difficult task of
explaining what a computer really is, and

hOW_it works. He also takes a look at the use
of discs and cassettes for external memory.

Techniques

| believe that you don't, and
shouldn't, need to learn about
programming to make
effective use of a computer,
any more than you need to be
able to manufacture and repair
your car to make good use of
it., Of course
advantages in being able to do
everything yourself. Aftar you
have Ilearnt the necessary
techniques, you'll be able to
make your computer or car do
exactly what you want it to
do, and vou'll not depand upon
people of wvarious degrees of
competence and availability to
get things done. Having said
this, you will find that eaven
software professionals prefer
rathar than

there are

to buy write,

Processing unit

In its most primitive form, a
computer IS a device which
operates upon numbers under
the control of other numbers. It
poOssesses a processing unit
(CUP, central processing unit
which actually carries out the
numerical operations a
memory where a mixture of
mstructions and data s stored
and some way of getting
information in from the
outsideworld, and of sending
results out

ROM

contain
can be

Computers always
some memary which
copied (read) only, and not
changed (written to). This sort
of memory is known, fairly
logically as Read Only
|'*.-1'|_*Ir'|l:_H'.,.- |ﬁ0r‘;1|

The BASIC interpreter (to be

e e e e S ————
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described shortly), 18 stored in
ROM in many machines,
including the Spectrum and
ZX81

Computers must always
have memory which can be
both read and written to. It s
possible to access
memory location of both types
of memory, immediately,
without scanning through all
the memory in order. This is
called rangom access
Read/write memory is called
Random Access Memaory
(RAM). So ROM is fixed
memory, and tells the
computer how 10 do what it
needs to do when running, and
RAM is changeable memory
which holds the program you
are currently running and the

any

intermediate results of that
program

Memory cell

If the seguence of numbers

‘42 0 80 237 75 2 B0 237
74 34 0 BO" was presented to
the CPU of your Spectrum, the
computer would copy the
number in memory cell 20480
the CPU, add to it the
number in cell 20483, and
store the result in call 20480
(discarding the original
contents) Other computers
would interpret the resuits
quite ljl{h_'fr:’HTi‘-'," In the BASIC
computer language, which
your ZX computer uses, this
sequeance of operations would
be coded LET A A + B.

Language

After a few years of translating
human-language problems into
sequences of numbers, some
bright spark had the idea of
writing a program, (as a

seqguence of numbers!), which
would read a sequence of
letters such as LETA = A + B
and automatically translate it
into ‘42 0 80 237 75 2 80
237 74 34 O BO'. So, this
translation program was
written, and from then on
everyone could write programs
in the more comprehensible
form, allowing the computer to
translate it into its own
language

Translation programs were
written for many different
computers, so the line LET A
= A + B would be changed
into a different sequence of

numbers, depending on the
computer being used. The
point is that the BASIC

language itself is a computer
program. When you program a
computer in BASIC, you are
really user of a program called
an interprater.

Why not go one level higher?
A program designed to carry
out a specific task can be
considered to be a kind of
language. The program itself
can be written either in BASIC
(or a similar, human-like
language), or directly in
number-sequence lanuage
(known as machine language)

Basic interpreter

When the BASIC interpreter is
command, the key will have a
differant meaning For
axample, it may cause
somebody‘s gross pay to be
automatically calculated from
the net pay (it is more usual 1o
compute the net from gross). It
is conceivable that a business

program systém could be
writtan which would call a
payroll program as part of

itself. In this sort of hierarchal
nest of structures, 1t Is
necessary for the user to be

with the most
highest level
level becomes

familiar only
genaral, the
usage. Each
more specific

Machine language allows
oneé to make the computer do
anything that it conceivably
can do. BASIC allows it 10 do
most things,. but is less flexible
(albeit much easier to use). A
chess program allows a
computer only to play chess
until a different program is
loaded. In some cases, 8
computer has a program maorg
specific than BASIC
permanently built in. This IS
the case with dedicated word
processors and such things as
washing machine controllers

The common insisteance that
one should use a computer to
learn to use the BASIC
interpreter program, that is to
learn programming in BASIC
misses the point of what a
computer is. Using the same
reasoning, why the BASIC
level, rather than machine
language? If you use a
dedicated word processor, you
don’t worry about its internal
workings. Why shouldn’t you
treat a computer running a
word processor program in the
same way?

In general, why not leam 10
Use a system comprising a
compuler and a set ol
peripherals and software, that
make it do what you want it to
do, rather than Ilearning
BASIC? Having said all this
we are the first 10 agree that
thera are many valid reasons
for learning BASIC and similar

languages, but you shouldn't
feel that yvou must

Storage

The general term 'mass
storage devices' (MSD) is used
to refer 1o means of holding
programs outside the RAM




HARDWARE R R R

area of the computer. The this problem by making the possible to write a program disc into the add-on memory

cheapest MSD is the humble machine look at one ‘page’ of which will make paged and then run the program

domestic portable monophonic memory at a time. Pages are memory look like a disc to the entirely in memory. When you
r cassette recorder. There are smaller than 64K Total computer. The only difference have finished. vou store the

als50 '.";r;J.;_l-,- tapes memory thean, can be any ':h.":-_g 15 that operation & almost whole contents of memory

controllable cassette tape you want. Values from 128K instantaneous. You simply back on disc

drives, and wvarious other to 512K are common. It i load the contents of the actual

ices with size and price -
more suitable io large _-1

[ computlers lTlape is cheap
Si0w and inharently sequential
That is, you have to go through
t to find your place. The more
tpeciahsed tape devices let the
computer search through the
tape 10 find the required item
You have to press tha buttons
on 8 domestic recorder

Floppy discs

- The other main group of MSDs
the disc family. These range

5t from the Sinclair Microdrives

| through conventional floppy

5 giscs. up to hard discs. Floppy
discs are flexible discs coated

'8 with magnetic material, They

o ire permanently seéealed n

ly square anvalopes within which

o they are free to rotate. They

e gre used mn conunction with

& lloppy disc dnves which

d contain magneuc neads whnich

5. detect and creale

1= magnetic patterns on the

o NsCs. Harg oiscs can hold

£ more nformation than -an

C floppies, are much faster, and r ]

15 much more eaxpensive A

d iypical floppy can hold CONTROL

I5 batween 100K and BOOUK
Hard discs can hold hundreds

i f thousands of kilobytes of I T -1 E T o

o nformation

L Programs must catar for the

- MSDs (and other peripherals) INPUT -' i - CUTFLY

: that they use. This can be a | |

a problem gug to the wvast |

e UM of different devices | .

E £ JL '='7_ :L L.-rul:_]l,j".' |!71_“.-7|,.]r‘.11:'.7 = e [Ty T

e for tape operation will not give

a ts best (if it will work at all)

u when used with discs. A disc

2l program will usually not work

u with tape. Disc systems by =

a different manufacturers may

e require gifterant commands MEMORY

0 Memory

,l: Reading from, and writing

it gisc, while vastly faster than

o lape handling can bDe

g éxasperatingly slow As
memory becomes cheaper, an

i glternative g becoming This diagram shows the five makes decisions. The CONTROL like screen. The CONTROL UNIT

i svailable. The computer can ba basic parts of every compuler UNIT simply controls the flow of and the ARITMMETIC LOGICAL

S Eitt ol X _;“r,. ._|. l_”LJ --1-'-?;| "% On the left we have the INPUT to  information throughout the UMIT together make up what is

" sttt s VRS MY the computer. @ keyboard, or & computer. The MEMORY called the CPU, the CENTRAL

| andom acce E":“ r“.; EMOTY  microphone, so you can speak containg not only the PROCESSING UNIT. Many
remember RAM For directly to the computer or the intarmadiate and final result of maodern microchips are a
iechnical reasons, most smal computer can read the contents any calcwatrons baing performed complere CPU, and input and
computers cannot normally from & magnelic disc, magnetic but also the information the oulpul devices are added onto
gse more than 64K of memory tape or punched card. The heart computaer neads fo carry oul the this chip, plus memory o turm
gt a time (inciuding the of the computer is marked ALU task you have given it, such as the CPU into 8 microcomputer

5 memory in which the BASIC here. This stands for adding two numbars. The iCaption and disgram are

4 interpreter is stored, and all ARITHMETIC LOGICAL unIT QUTPUT device can be any one reproduced. with permission,

! : 4 The ALU carrias out the of & numbear of things such as from Tim Martnell's book “The

d User memory) arithrnetic computation and printed paper or the use of a TV Personal Computer Guide',

f it is possible to get around

pubiished by Vegin Books.)
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BOOKS

S BUE RS YT

sSpectrum
rules the
WQaves

Every publisher in the UK
seems to have
discovered the '
spectrum, so there is
sure to be a bumper crop
of reading matter for
spectrum owners in the
coming months.

Our review panel have been
looking at a selection of the
Spectrum books and finds that
the standard is uniformly high
(both in terms of content and
presentation), with each book
reprasenting value for money in
its own way.

starting from
scratch

Three titles seem to be aimed at
commaon ground; the first-time
user, who knows little (if any
BASIC) and certainly knows lit
tle about the Spectrum. These
are 'Easy Programming for the
ZX Spectrum’ (Shiva lan
Stewart and Robin Jones); "The
ZX Spectrum and how to get the
most out of it" (Granada lan
Sinclair); and ‘Programming
Your ZX Spectrum’ (Interface
Tim Hartnell and Dilwyn

Jones). Of course, they all tread
similar ground, but attack the
problem in quite different ways
We feel that many inexper
enced users will benefit from
buying two (or even all three) of
the books, as what is unclear in
one can be illuminated by the se
cond or third. The funniest of the
three 15 certainly Jones and
Stewarts’ ‘Easy Programm-
ing..." which follows onthe style
of the highly successful ‘PEEK,
POKE, BYTE and RAM' title for
the ZX81, and is enlivened by a
batch of weedy cartoons

There is no doubt, if vou want
your learning leavened with
humour, that this is the title to
start with.

M
54

The book goes through all the
aspects of the ‘Spﬂcllur‘n 1,rl::lL.l'rfj
likely to need in the first few
months, generally explaining
them well and clearly. The dem-
onstration programs include
some remarkable demonstra
tion graphics, ones which are
ideal for impressing your family
and friends. QOur only reser
vations about the book, and
these raservations should not
distract you from what I8
generally a very fine product, are
the first two chapters

Bewildering

A somewhat obscuraprogram is
‘explained” in the first chapter,
in a way which — unless you're
a very careful or patient reader

may leave you more bawil
dered than in the light

We have noticed that authors
from academic backgrounds
(like the man who wrote the
manual for the Dragon 32)
always believe that manipu
lating arithmetic on the com
puter is the very first thing you
need to master. Most of us star
by playing games. The exponen
tion function we can live with-
out for a while. Despite this,
Stewart and Jones plunge into
algebra, and the hierarchy of
operations on pages eight and
nine, when we imagine many
readers really want to zap a few
aliens.

Fortunately, things improve
from this point, and chapter
threa‘'s tour of the keyboard is
the clearest of the three books
we're considering

Readable

The book continues to improve
in readability and interest
as it continues, almost as
though the authors were leam
ing about the machine as thay
wrote the book, and by about
page 30 were really starting to
enjoy i

When you're next in a book
store, tumtopage 117, where a
biurred screen photo fails 1o do
justice to a particularly fine
graphics demonstration pro
gram, described as ‘another of-
fering of winsome beauty’. Clive
Sinclair should buy the rights to
this program, so he can run it
every time a critic mouths "'But
it's not true high resolution

The book includes 26 com-
plete programs (descnbed as
‘prepackaged’), each of which
will amply repay the time taken
to enter them. In conclusion,
'Easy Programming..." is a book
which will take you a long way
into the mysteries of the Spec
trum; is written with a consis-
tent, and humourous hand; and
shares the affection the authors
feel for the computer

For the Spectrum

lan Sinclair's (no relation) book
‘The ZX Spectrum and how 10
get the most from it is, in some
ways a lighter book

To fill a third of a page with a
diagram of how to wiré up a
three-pin plug hardly suggests
that the book is going to contain
much meat, but after this rather
odd beginning, Mr Sinclair gets
into his stride. Unlike the Shiva
book, which for some reason
plumped to reset all programs,
Mr Sinclair uses them direct
from the ZX printer.

The first 18 pages are used up
telling you how to connect up a
television, and get a clear pic
ture, Necessary information per
haps, but surely not worth that
much of the book

Like the Shiva authors, Mr
Sinclair leaps straight into arith
metic, but drops this after a page
or 50 and starts his first real sec
tion, on using TAB and PRINT
AT.

There are only seven pro
grams in this book which are
more than a few lines long, and
only one of them (ANIMALS) are
you likely to run more than a few
limes

Civing ideas

Against this is the fact that
many of the sections in the book
give a tremendous source of
ideas for producing your own
programs, and the chapter "Roll
Your Own', which explains how
the idea of a program can be
refined and built up, and then

turned into a computer program
is worth the cost of the book
alone

We were, however, alittle dis-
concerted to read in the intro
duction Mr Sinclair thanking
Clive's PR people for "the loan of
a Spectrum’ which suggests
that the author had little time to
build up real expertise on the
machine before writing the
book.

Have a look at the ‘Roll Your
Own' chapter {from page 69
*Graphics” (page B1) and
'Sound Sense’ (page 105] o
see how well, and clearly, the
author covers his material

Tim Hartnell, the editor of
this magazine, has been very in
dustnous, and produced wo
books for the Spectrum already

Although he is editor, he told
us when presenting the books
for review, "be rude if you have
to'.

And we've tried very hard 1o
be!

The two books are ‘Program
ming Your ZX Spectrum’;
published by Interface, and "The
ZX Spectrum Explored’
published by a company which
Uncle C part owns, Sinclair-
Browne. Clive has written the in
troduction to ‘Explored’

‘Programming Your ZX Spec-
trum’ is the thickest of the four
books reviewed in this section
and also the most expensive. As
a comparison, the Shiva book
has 140 pages. lan Sinclair's
has 130, 'The ZX Spectrum Ex:
plored’ has 218 and 'Program:
ming Your ZX Spectrum’, 230
The books each cost £5.95, ax:
cept for ‘Programming Your.
which is £6.95

Now for the rude bt

Tim, and his co-author Dilwyn
Jones include many, many pro
grams {‘over 100 programs and
routines’ the publicity matenal
says), but we felt many of them
were introduced a little too aary
in the text, without adequate ex
planation. At the end, the tech
niquas will be completely clear,
but some readers will have to ex
ercise patience and enter the
programs on trust, knowing that
the reasons for all the lines will
become clear eventually.

Despite this, the book unfolds
in a fairly logical way, and con-
tains an easy-to-follow course
on BASIC, and on programming,
as well as on 'making the most
of yvour Spectrum’. The program
examples are, on the whaole,
good, with several ‘'major pro-
grams including Reversi (Oth
ello), Final Circuit and Life [with,
forsome reason, two completely
different versions). A slight bug
wae found in Reversi has, we are
assured, now been corrected in
a reprint. The graphics chapteris
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clear, and although some of the
Emonstrations are not as "win

some’ as those in the Shiva
book, they still provide fodder
Iof Impressing the neighbours

Graphics

The chapter on user-defined
raphics 18 particularly cleaar
pernaps the clearast of all the
books reviewed, and leads into a
g, long ‘Pacman-like” (very
vaguely Pacman-lhikel game
called Dotman

This book, despite its head
iong rush at the beginning, 15
Ceytain to act as a resource
which you'll take a long time to
use up. At least one of the ather
books seems more ikely 1o be
axhausted” after the first two
weeks of use

Tim's other book, 'The ZX
spactrum Explored’ is really a
drawing together of the exper
fiseé of 8 number of people, In
Ciuding Jeremy Ruston
Walsh and Tim Rogers

t is not designed for the first
bme user, although a longish
chapter at the beginning ("Pro
gramming in BASIC') has been
ncluded S0 you can make sensea
i the computer without any
other of the guides

MNot all sections of this book
are iely 10 appeal equally 1o all
users, but no matter why you
bought your Spectrum, you're
probably going to ba able to find
material of real interast

James

Expertise

When writing each section, Tim
grew on the expenence of an
expert’ in the field, so each sec-
tion reflects a knowledge of that
particular area which is likely to
be more concentrated and
detailed than Tim could possibly
have written on his own, The
section headings will show the
knd of matenal covered: Pro
gramming in BASIC; Exploring
the Spectrum’s Colour; Explor
ng the Spectrum’s Sound;
Using the Spectrum in Business
Using the Spectrum in Educa
tion; Playing Games with your
Spectrum; Three-dimensional
graphics; Introduction to
Machine Code; and A guide 10
Better Programming. The
appendix includes a potted "his
tory of the computer’ which

moves very rapidly from Charles
Babbage to some guy called
Cliva Sinclair. ‘“The race to pro-
duce ever-smaller, ever-more
powerful computers was under
way. Clive Sinclair entered that
race in the late seventies’, One
suspects that the Sinclair PR
machine helped write the
history

There are many, many pro-
grams (the business section
even includes a wvery junior
Visicalc'). with the best pro
grams in the games seaction

Take Advantage of your
Spectrum’s ROM, by David
Reidy, is the first booklet looking
at the insides of the Spactrum’s
ROM. It does not claim to be a
complaete book on the subject,
as we have come to expect from
lan Logan, but is rather a taster
of useful routines, where to find
them and how 1o use them. 1115
fairly basic in its packaging and
production (handtyped) but this
5 quite adequate for a quick
reference booklet

It covers such topics as where
to put maching code on the
Spectrum, and how to eanter it,
and then goes into some depth
about several usaful routines in

the ROM
Character display

Keyprass detection is dis
cussed, as well as a rather com
plicated section on displaying
characters. We felt, here, that
the author's rather complicated
method of calculating DF CC
was totally unnecessary. There
are also vanous routines 1o use
the BEEP facility, the printer and
attributes file

It is not an exhaustive
coverage of ROM routines and
their uses, but certainly provides
a useful resource

Program
compilations

There are four books we'll look
at which are collections of prog-
rams for the Spectrum

The first, "The Cambridge Caol
our Collection” is by Richard
Altwasser, the designer of the
Spectrum. The book costs
£6.95 and contains just 20 pro
grams. The games include
‘Maze’, ‘Lunar Landing' and
"Android Nim®, with more
serious programs including
‘Home Accounts’ and ‘Calen
dar

Andrew Hewson (who
answers réader s problems in
Sinclair User) has "20 Best Pro
grams for the ZX Spectrum’ for
£7.95. The 'best programs’ in
clude "Machine code editor”,
‘Index File' and ‘Duckshoot’.
Shiva has the cheapest book,

the £2.50 'Computer Puzzles
for Spectrumn and ZX81', from
the Stewart/Jones PEEK, POKE
team. The many entertaining
‘puzzles’ include "The wolf, the
goat and the cabbage’, "Queens
dominant® and 'The Magic
Forest’

David Harwood Iwho writes
the "Young Stuff’ column in the
users’ club magazine Interface)
has produced ‘The Spectrum
Software Library 60 Games
and Applications for the ZX
Spectrum’ for £4.95

Although the emphasis is on
games (including 'Checkers
‘Zap’ and ‘Galaxy Patrol’), the
applications include a
‘'Renumber’ in BASIC and
‘Chequebook’.

Publishers

Books reviewed in this saction
are published by the following
Shiva Publishing Lid
Lane, Nantwich, Cheshire,
CW5 5RO

Sinclair Browne Ltd., 10 Ar
chway Close, London, N19
aTD

Interface Publications, 44-46
Earls Court Boad, London, W8
6E.

Granada Publishing, 36 Golden
Square, London, W1R 4AH
Hewson Consultants, 60A St
Mary's Street, Wallingford,
OX10 0QEL

Richard Altwasser, 22 Fox
hollow, Bar Hill, Cambridge
CB3 BEP

Hilderbay, 8/10 Parkway
Regents Park, London, NW1
TAA

Machine Code and
better basic by lan
Stewart and Robin
Jones, Shiva
Publishing Ltd.

This book is in many ways a se-
quel to lan Stewart and Robin
Jone's book ‘'PEEK, POKE,
BYTE, & RAM" which enjoyed
S0 much popularity 8s a begin
ner's guide to the ZX81. Here
then is tha what to do next, or

4 Church

What do | do now that |'ve add
gd a 16K RAM pack’. Clearly
Stewart and Jones' answer is
learn how 10 improve your abil
ty to program in BASIC and start
on machine code programming’

This book is part of Shiva's
“fnendly micro’ series, and as
vou'd expact, 1t IS wrtten in a
fnendly way designed 10 make
you feel at ease even when
rather complex matters are be
ing discussed. From this point of
view the book is generally a suc
cess. About half of it is on im
proving your BASIC and the lat
ter half s on acquinng a groun
ding of knowledge of machine
~ode. The first section covers
topICs such as using data st
tures in general, and such things
as arrays, stacks, queues and
trees’ in particular

Whilst the writing style is
warm and fnendly, the text may
not alwayvs be clear to all who
read it as thew very next step
after ‘PEEK, POKE'. The section
on arrays for example, contains
a host of useful information, but
oneé cannot help thinking that
the ~'-|..|h|rr|.1 matter could have
been presented in an even more
simplified fashion. The section
which follows it on searches, 1S
surprisingly only three pages
long and only deals with "binary
searches A more thorough
gimple guide to a vanety of
sgarch methods m ghf nave
been useful

Introducing the reader 10
stacks next seamed a little out of
place, although |'d acknowledge
that other readers might feal dif
frently. It s NOt entirely clear
I'd imagine, to someone without
a fair amount of experience of
computing what a stack might
be used for and the ‘Tower of
Hanoi’ example Stewart and
Jones give would not neces
sanly have enticed me to spend
ong on this section were | a
baginner. Perhaps the fact that
they are laying ground here for
their introduction 1o machne
code could have Deer
clearer

The central section on Struc
tured programming is generally
well presented and we are led
through three longish 16K pro

made

:ir.;-';r‘.l:-\.
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Machine code

The last half of the book on
machine code is certainly a
worthy effort, but | am not con
vinced that it succeded as a plain
man's guide to learning machine
coda. The task is certainly daun
ting, but throwing the reader
straight into HEXadecimal was
not parnaps the best approach
MNor perhaps was introducing a
fictional cantral processing unit
‘which might have been built in
the 1940°'s, but it wasn't
Moreover, the first machine
code the reader 1s introduced o
is not machine code at all, but
half way there in pseudo
mnNemonics pernaps a little
confusing to those who know a
ittle about machine code
alreaqy

All in all, then a generally
good followup to PEEK, POKE, if
not quite as successful in accord
with its aims as the earlier book
Undoubtedly usetul for those
who have gained some mastery
of their ZXB1 and want to go
further, but like so many books
for popular microcomputers, |
would urge that this book be
réad alongside others amed at a
similar level
MACHINE CODE AND BETTER
BASIC COSTS £7.50 (and is

we feel, rather overpriced)
What can I do with

16K? By Roger
Valentine

This is the follow-up to ‘What
can | do with 1K?' by the same
author. Whereas that book's
task was 1o tell you how you can
achieve something worthwhile
with only 1K of RAM, this book
has the job of instructing us in
how to get the most from the
16K we now have access to
The entire book is in dot
matrix print-out probably
with a CPBOor CP100, because
there are no descenders, Nona
theless the text was clear and
readable. The book shares much
in common with the first half of
Stawart and Jone's book, for i
oo aims to teach better pro
gramming techniques.

=

Thea book starts off with a pro
gram that may not be for every
one {atarot card simulation), but
is certainly an excellent program
to learn the many technigues of
structurning and memaory conser
vation which Roger Valentine
suggests. The rather more
‘hands-on’ approach of this
book from it's beginning seems
rather better than that of
Stewart and Jones. That said |
do not imagine the authors
would be cilaiming to be
teaching the same things. Other

programs In this book make

rather less explicit attempts 1o
teach the reader any given fact
about better programming ., but
rather give details as to how the
program goes about 11s job This
15 a pity, and perhaps Valentine
might have given a little more
diSCussIon

Confusing

The lack of discussion certainly
becomes apparent in the Battle
ships program, for the reader is
asked to key in some machine
code with no introduction as 1o

what machine code is. Ex

e LTI &5
Esewcy
‘-‘lht_.r_
-.ﬁl,-r_

E L g

L - |y

Lo g

s

amplas ke this may make thes
book rather confusing for thoss
readers with relatively littie ex
perence

In summary, this book cer
tainly shows you in a practica
senseé what you can do wiih
16K, but it may not be tha bast
guide to how you canuse 18K 1o
best advantage. Nonetheless,
many of the programs are exce
lant, and there aré many usafu
hints for those who have pro
grammed beyond Roger Valen
tine's What can | do with 1K?
and books ke it

aEEEEEEE=EL
EEENEEEKEEL =

EEEEEEEL
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ZX81 & SPECTRUM KEYBOARDS
COMPLETE WITH LUXURY
CASE FOR ONLY

h
tﬂ £37.95 & £45-00 inc VAT respectively
;C' These highly professional keyboards incorporate executive buttons
sl similar to those used on top-quality computers. A repeat key
ul facilitates entering of characters much faster than is possible with a
o conventional keyboard, thus making it particularly ideal for cursor
L control and erasing. Attractive black plastic moulded case. Supplied with
4 12" flexible ribbon cable for connection into your computer. Not to be confused
with toy keyboards currantly on the market. Other attributes as reviewed by
Tim Hartnell, ZX Computing/Interface.
:
OTHER KAYDE HARDWARE/SOFTWARE
ZX81 4K GRAPHICS BOARD 16K GRAPHICS SOFTWARE
oo e o TN, ol A i PECKMAN — The only true ZX version of the
Wi -.1.|-1|;|M ‘:*-‘.-_n-ru.u--,-lrm-l-f #n“_rql--'th-" ch BN weth the popular arcade game.
SR DR Vgt AR . SPACE INVADERS — The best version available
el mable graphics) A5 of BOM o aur 85 Toal Kit Chige that well be anywhere
g iy ?“r FOSFIPPPE S ST TR ORI CENTIPEDE — “In all | think this is the best
OB, Fhese S S S Snaelat: presented moving
iyl wat of spacs imvsdery
bl ey s RAMPACKS . .. With a difference - i
Hl'_':'gm:"’ Sesshand Kayde Rampacks are exceptionally stable. They Phil Garratt
NO EXTRA POWER NEEDED don’t over-heat, lose memory, wobble or cause you INTERFACE
£19.95 to lose your program. They are fully compatible with £5.95
— all accessories and npﬁ-d no extra power, _and Qeaphie snm.:. s
therafore will run efficiently on axisting Sinclair b used with o Graphics
power supply. Simply plug them straight into the board
user port at the rear of your computer. Top quality
massive add-on memory only;
16K 81 SOFTWARE £29.95 for 16K ZX81 Rampack and
3D/3D LABYRINTH £48.95 for 32K Spectrum Rampack VIC 20 SOFTWARE
- A cubit meze that FLEXIBLE RAMPACK RIBBON CONNECTOR THE KAYDE VALLEY
has carndors which only £12.95 OTHELLD
may go left, right, up TWINKLE TWINKLE
J and down £5.95 KAYDE PECKMAN
- 4k Tool Kit full of utilities to aid the programmer APPOLOS
\er SPACE ATTACK
in constructing and de-bugging E. PROM version 120 ded
for use with graphics ROM £9.95 Ve PLUS MANY MORE
-y i All £7.95 EACH

Overseas please add £2.90 p & p for all hardware and T5p for all software. All hardware comes fully built and
ested and compiata with g 14 gday money back ophon. PRICES NCLLDE v A T

SEND FOR A FREE CATALOGUE STATING TYPE OF COMPUTER.

KAYDE ELECTRONIC SYSTEMS LTD. €OV aN
THE CONGE, GREAT YARMOUTH, NORFOLK NR30 1PJ,/_ oeN® \H

| TEL: 0493 57867 TELEX: 975 247 CHATCOM G
. - - N - O O O - O - EE Y RJ L .|
DON'T FORGET YOUR CAN ALWAYS ORDER ON

I 0 EE'A;:-DZEK1EZLTE‘EJCH&P;IEGSH‘;i¥EfT$MLJ£H THE TELEPHONE WITH YOUR CREDIT CARD l
' NORFOLK NR30 1PJ v - B DEALERS WELCOME 1

PLEASE PRINT E *1 enclioss 8 chegue postal order paysbie 1o KAYDE Eectroree Systems [fd, lor
I % T enen Pric Tt i "Piagas charge (o my Accesa | Harcleytard suntcard & § l
! L | iremewcmom (1110111 T !
l Sayrumiure I
I Mamee W Ben Bl | | Bl 5 e HON e S e Rtw == A ..]__L_;J. . | i l
Acdress | L 1 1 l - _._J. ....... J. .l- i l J- I

l Pusgas pilows 1 50 PERPF \or gl Maeohwiaes S0 1o 800 500 Biad @ |. |. | - l |- l i Ll 4 13 1 I 1: | ll |

h-——-—-—_-—-------———-——---—-ﬂ
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START HERE

First stepsin

programming — on
the Spectrum

Martin Wren-Hilton and Tim Hartnell outline a
couple of exercises in programming, if you've
never touched a computer before you bought
your Spectrum.

Despite what you may
read in Spectrum’s manual
computer from Sinclair is actual
v quite easy to program, We
have the feeling that the manua
was written by a computer ax

pert for ¢

nave

t i
thus

ithér Com
to read, what with all
rhubarb about
assignments and calculator
stacks, nt cenanly seems com
phcated. But it is not all that dif

ficult at all, as we ¢

Settingup
First of all. it would be bast to
have a Spectrum in front of vou
It vou have not, then vou should
still be able to 1'|I.|'J'r.' the c]!T"‘..u
M.qn—- sure th
up, as b-rH.J'r'--l on page 6 of the
Introductory Manual. If vou can
use a colour TV, otherwise a
black and Detter
than none at all. Is everything
set up? OK. now plug the |
jack into the 9V DC socket on
the back. Did the message "(C)
1882 Sinclair Research Lid"
come on?{ If not, then make sure
that the television IS Cf
tunéd in and that all the leads are

in the correct place

Touring The
Keyboard

Have a good look around the
oftf the pro

i_.-:a!-"-" L] I\.[II""T o
that

Procrustean

hall see

it eve Fl"['l I"'i.'l‘-, St

wihile I:I"1 5

rrectly

kevboard and pesal
Yyou have not
Each key has

tective
done so already

plastic if

about six functions ook at
“Q" and wyou will see SIN i

green, O and PLOT in white
ASN and a funny symbol that
means ‘less than or egual 1o n
red. Press ENTER and yvou will
see the flashing *“'K’° cursor ap
pear. That "'K'° means that the
computer 1s

and

waiting for a
keyword. The keywords are
wirtten in whnite on tha Kkay (ke
PLOT, DRAW and REM). Press
the key marked PRINT it's se-
cond down, on the nght. You
can see that the word PRINT has

appeared on the screen and that

the cursor has become an "'l

This means that your Spectrum
is now faithfully waiting for you
to press aletter lor to change the
cursor to a "'G"’ E'” or 'C")
Now is your opportunity to
become famous and see your
name on the goggle-box: type
vour name. f vou make a
mistake, press CAPS SHIFT and
0 this will move tha cursor

back one, deleting the offending
characte
Now press ENTER. When

you press ENTER, the computer
sccepts what you have just
typed and tries to do what you
have told it to do. Hopefully, and
probably 1o your disappoint
mant, the computer will 1m

mediately report back to you "' 2
Variable not found, O That
little exercise was to halp you

kevboard. As
press P then
alphabet. At

get used 1o the
another exercise,

type in the whole

atter the other
ecuted

the end, press ENTER twice and
You will find that the

fr L '
ry it. th

try agam
maore often you

*.|'i':|_'!'

you get

Now Let'sSeeThe
SpectrumbDoO
something Useful

point, 1t will be wall
things i)

g "
hapters 3, 4

At this
worth doming two

Have a look over

1Nc ' Ol
Manual and (i

sheets of paper any

go and get a few
1 a pen you
Will see those are tor later, |
hope that after doing (i}, you
realise that the Spectrum can
gither be directly or pro
grammed. If you use the «
puter directly, it
tellt todo
progam il
ong senes of

3 wihat

used
{ om

cgoes what you
there and then, If you
however, It stores a
INsStructions one
ready 1o bé ex
later. Each pro

(RUMN)

gram 1S made up Trom me

line each e consis

of a line number and .|r‘.'I-'.'.r'...-
tion (or instructions) for the
computer 1o store and executs
one by oneg when the whole pro
gramis ready to RUN

ertmg aProgram

that your Spel
notheng at all n 1s
the

Viake sure

pulling
he back of the com
FLng it, or get
computer in Keyworg
here the cursorisa 'K
NEW (on key A
followed by ENTER. To star
iting a progran Wi must
bedqgin with a line number
number may be any number bet
wean 1 and 9999, and most
people begin their programs a

ne 10. So type in 10, As you

poOWer

ting the
moda, w

and press

A hine

C the o Qrmpi

wiaihing for a keyword, S0 press

want the word
land in the

a5 wea

the ke "r L
LET on the screen

OIogram. « Ne CUrscor 1s Now in:

dicating that it wants a letter, 5«
e 4, and vou will see a little A
af What we want now is

the sign on the L key, and in
-'i'l-'Ii'r 1O get i WiE must press
SYMBOL SHIFT and L. (I

ré Not used 1o usng shift kays
ke those on typawrnters, you
wist press SYMBOL SHIFT and
wilst r-.r_li-jur-.-: it down, press L

then release L before releasing
SY r'l.,-'|§1'~_.||_ SHIFT). Finally, press
1 followad by f.'.TFD T his
chould appear at the top of the

screan
10LETa=1

If it does not, then
either EDIT the line by pressing
CAPS SHIFT and 1 and
the cursor backwards and for
wards using SYMBOL SHIFT
and either 5 or 8, deleting where
necessary by pressing SYMBOL
SHIFT and O or NEW the pro

gram as outlined above and start

you can

moving

e e e A
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%

rogram gram works in a tlowchart You aet INT and RBND in the first
cisely what did whichlookslike this ine by pressing both the CAPS
io? SHIFT and the SYMBOL SHIFT
4 Y keys at once, then pressing the

KEYS W !‘;n-'rl_' the neeged w -rl.1 :1;]

T pears above it ingreen

’ You get AT (in ine 40) by
+1 it A g
4 - e -‘|:|.!:|'|.; down the 1.'_'!‘!".!:"“:”.

= THEN GO TCO 28

o
r
m
...1
~ Q=
| |
!]J{l_r I‘ll

SHIFT key and pressing the
LETA=1 kev. The comma comes from
the N key (you must hold down

This - ""':I'II that maad T o R — the SYMBOL SHIF T before VoL
- pont out 15 that the m ling Uarlables Y prass il and the seami-color
‘. [ LR - LidgIL | 1 ; x - fr :l.'-'-‘...h:ll.._“.-"
40 is one key W and should not Starting at line 10 the com A N "
: e Mgl Srlaetiord b — = ) 10 get the word INK (which
cvs Rand 1 3 Yy B 4 .1. ) vanal alleg hanges the colour in which
REYS W } and q e that vanable a v

. = e g PRINT A | words are printed), press both

yOTE That The hing numbars g S | LIMg ,"iF"'.!'.'-. R [T { I S b . '
in 10 .’:Tr i e use at f the var sbie AT e | the SYMBOL SHIFT and the
T ey, « A L ey b . o | el e veRg CAPS SHIFT gt the same fime

ler stage, you may wish 1 note: not the letter n line I -~ A B
chickiels I, : “.I = : hatha I 1} l ..J_ Gt : AR v then release the white CAPS
énter a program line bDetwaeer JU. 1he computer gels inhe $ SHIFT. while continuing to hold
3y, £\ and aU), and call this i varnable a , and increments it by —— down the SYMBOL SHIFT. Still
batwaan ina 76 A p Addtn bl el T SR » Y MIBUL . .ot

2 cometomprionte b At ne  adang one to. K, The iast Ly holding down SYMBOL SHIFT

" l. do FE5S RUN e SavVes a does not equal 23 LET A=A +1 nress the X kay ind the word
E A o find out e SCreoi then O l na 20 Wi =1, '

MK should appear. If it does not

7 S likce T hi represent the way that the pro | SO !
; : J ' go through the process again.
HE Moyt that there 1€ B C | EQ,LLQ

w ~r§l\v.--'
e ;J'n._ SHIFT, press the Z key) between
} - two halvesof ine BO

Ral i f Ty
O a number Trom

<~ DOESA=23 i In this program, the com
. -~ puter thunks

oneé 1o hifty, and yvou have 1o

= 3 7 uess i1, The feedback from the
= i YES omputer, on NOWw l:]l..ll.llj-l':l'.."."hi'n

o= vOou made comes from the
‘ : ( sTor ) BEEP. The higher the note, the

_'., S — aser you are to the correct
: 0 wess, You'll find yvou soon get
. I TaldRT, i ot the <l o . - . L g
| VO NOL Wormy abou =2l idpica uite skilled at working out what
A ofthe boxes — they alirepresent  +he computer’'s number should
- P CVOUE 3T 1 i Tl I = ART iy
e prog .. i MNeEs., excep _'.1.h|;. be When vou .]l'.’ it "II_I"'T thie
&l 14 ind STOP, which the Spectrun computer will tell you how many
T i ': loes automatically whei vioOu joes it took you 1o guess i
[ 4 Bl IN ¢ ¥ e
1 LE ILIN the progran Once you've understood

E:I 18 ThenealThiﬂ these two simple programs, you

should be in a much stronger
Fror

this poin el us move position to understand the other

i
M) b= 010

il red orogran Enter the ontents of this magazing, and
- - following 1o wrile your own programs
e G | SR < BER |

- |
PRINT "It tOoOk UOU “;:b:*" Qu

10
2e

je =@ LET b+1

u i@

fs numbesr T

i S0 INPUT “Enter uour guess " cC

id 60 IF C=a THEN GD TO 1li¢

L 78 PRINT "NO, that was wrong"™

a 3@ PAUSE =@: CLS

e 30 BSEEP 1,S@-RABS (a-c)

e 22 GO TO 3©

= 1@ PRINT "Yeés, I was thinking
2
5

0
b (B I..ij.l
]

i

X COMPUTING DEC 1982/JAN 1983



HOME COMPUTER USERS I
PRODUCT INFORMATION SERVICE

W B

ALL ENQUIRIES COST £1

DAVID HEARTFORD
91 HIGH STREET, EVESHAM, WORCS WR11 4DT
SUPPLIERS If we haven'l contacled you pleas

ZX81 16K SPECTRUM
AWARI

* « BOTH GAMES ON CASSETTE FOR £9.95 or £5.95 EACH = »
THE CHALLENGE

I DEPT. PR2 I

66 LITTLEDEAN

FOILKADE LTD  foiesave

1fur your Spectrum
rom

MIKEUNGEN by
MaStemhes ;:r;ayer!

The makers of the original ZX Chess have now
produced the most adventurous and enjoyable

chess program you can buy for your Spectrum

Ten levels of play + graphic display of board + can change sides or
level in midgame + set board to any position + scrolling

the program

history of moves + copy display & history to printer at any time
+ can save game at any point + displays your moves and the
computer's + PLUS tournament-style Chess Clock on reversa!

Games & add-ons
for your ZX81

Space Invaders
the best you can get, with
ever-increasing rate of play

Breakout

with seven bal angles to make
it really difficult

positively addictive

Scramble
the fastest arcade-type game
available

Sorcerer’s Castle

takes you into a world of
magical adventure

ADrvl Qames al Suppised O Cassetle

ﬂ.ﬂ.ﬁl each

-
L9

1l

EASILY ONE OF THE MOST POWERFUL
48K ONLY * CHESS PROGRAMS AVAILABLE ONLY

wnite tor full details of the Mikro-Gen range of programs and add-ons
available trom local stockists or direct from the manufacturers (pleass maks
chegues/PO's payable to Mikro-Gen and add 40p post & packing)

L)
AVEEEAY 8N Nl Sl |

by Case £ﬁ-95

LTI P

A/D Converter Board

Lets you connect analogue
joysticks to the ZX81 digital
inputs. Suitable for many other
applications, easy o connect-
and it improves RAM pack
stability!

ONLY £18.50
Joysticks

Connect via our A/D Board
makes your ZXB1 a true
programmablé games
machine

ONLY £9.50 EACH
Disassembler/Monitor

An absolute must when
learning machine code -
els you enter and run your
own code

ONLY £3.95

plsati of Soltwane [0 ncla

24 Agar Crescent Bracknell Barks RG12 2BK

Tal: Bracknell (0344) 27317
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On Your Marks

ON YOUR MARKS is a suite of educational
programs for children aged six to 10.
Written for the 16K 2X81, the programs aim
to make the maximum use of the graphics
capabilities of the computer.

robably the most usual
eature of this software is that
tis a seneas of programs linked
igether and loaded as one. It
UsS8s every .-j‘-.r,—;l:.'-j';llr' h-,-r.- of
the 16K memory to do this
Why? The reason is that in a
Classroom

W e lested the teacher

where Il has baen

»ads the whole suite before

he class arnves. It takes more

than sSiXx munutées but that
nt matter ':,:"Z':'_.-' El-.!ljl_"_‘.
cnilidren can jump from one
jame o another at the

Program
selection 15 from a menu, arror
trapped s0 that only the
correct numbers have ANy

press of a key

vne of the mamn criticisms
18rs D0
tyvpe computer
programs s that they are
boring. Computatutor put a lot
of emphasis on visual

presentation. The authors do

ot claim great originality for

e content SInce d

ational programs at this
o

evel comprise o etting
guestions and checking
whether the answers are nght

Wrong What s ¢ laimed s

flawr i presenting the matena

Packaging

-

ne program once

oegins 1o run

Ioaded

automatcally, It

s with animated graphics
which are great fun to watch
and then goes into a8 mMenu
selection page

one takes wyou to the first
program available. You know
you nave got the right program
cause pach one announces
f name wusing an

immated nest of boxes with

Pressing key

tseil by

the Ulle dppeanng at Lhe

~aRtro

Find the key

The first program i1s FIND THE
KEY. lts educational PUrpose Is
to help children become
familiar with the keybaord. The
computer randomly selects
irom either alphabetic or

Keys and asks the

NUMEric

child to press one. Any key
pressed other than the correct
oneg has no effect. When the
correct one i1s pressed the child
15 tolgd how many seconds it

took them to find it. After ten

successful attempts the times
achieved for each key is
displayved and the child is given
the choice of trying another

oatch or returming 1o the menu

-'.-..','-"- varsions of FH[]‘[-_;E! areg
proviged 48] test
arithimeti at muti
phcation or addition The
program is a development of
ne by Bob Maunder in his
excellent The ZXB1
Companion The idea is that
correct answer results in

mental

St ner

Bvery
a man jumping over stepping
stones towards his goal a
store of gold coins which turns

to frogs as time passes. The

thrll of this game 15 that It 15
played against a clock
counting down In the

enhanced wversion, meassages
are flashed on the screen to
step up the pressure as time
passes, When all the answers
areé  correctly answered the

user is told how well they have

done. On selecting FROGS the

child is asked if they need
nstructions. Since the story is

ar gssential oart of ineg
noyment i1 has 1o be 1old wel
oy the software. If requiraq the

nstructions are scrolled up the
screen letter by letter in a very
fascinating dispay

Shoot the number

In a similar way, shoot the
numbear has step-by-step
instructions to explain what 15
expected of the wuser The
presentis a
practice n which the targels
are a8 set of numbers. All the
numbers are multiples of a
number which appears on the
witt of a moveable revolver
Pressing any number will fire
the gun but the bullets are
blanks wunless the numbaer
pressed 15 the one which,

gaimne target

multiphed by the one on the
gun, is equal to the target. If
the correct number i1s pressed
and the position of the gumn IS
Opposite the targel, a it s
recorded

Completing the suite is a
step-by-step quide to addition
in which a sum is broken down
nto tens and units and tne
principle of ¢ arrying over to the
next column 15 carefully
demonstrated

Anagram

To balance the arithmetic, side
B of the cassette has a word
game. Anagram is played at
three levels of difficulty. The
the longer the
words which have their letters
mixed up. Two children can
play against each other. One
enters the word while the
other is not looking. The
computer then presents it in a

more difficult

jumbled up VErsion
Alternatively the computer will
select a word Trom a store n

its mamory. If you give up Just
type “"Help to get the
answer

ON YOUR MARKS 3
available from Computatutor
3 Thalia Close, Greenwich
SE10 9NA priced £6.95

James Waish, our
pint-sized

education reviewer,

the terror of his
school in
Loughton, takes a
look in this issue
at three
educational
packages, for the
Z2X81 and
Spectrum.

In this edition | have been
asked 1o Iook at
educational packages for the
ZXB1 and the Spectrum. The
first one that I'll look at is
CALPACs new Spectrum
JUNIOR EDUCATION

three

cassette which (I quote)
“"contains eight attractive,
easy-to-use programs for the /
to 11 age group, including
Maths, English, Junior Science
and History. Colour graphics
and sounds are used
extensively’’

The other two packages are
both for the ZXB81 and are
produced by ROSE
CASSETTES. | use the word
package intentionally, as both
cassettes contain no less than
& full length programs The
iwo packages that | will look at
shortly are: JUNIOR ENGLISH
1 and G.C.E “Q°° leve
FRNECH

As | said earlier (iIf you w
listening), | would first like to
look at CALPAC's JUNIOR
EDUCATIONAL cassette or the
ZX Spectrum, so here
goes

The cassette itself comes
well packaged with a specially
prepared leaflet of teachers
Though they are brief,
teacher,

ore

notes
they do giwve the
parent or pupil for that matter
a reasonably good idea of what
program aims to do and

whather they fit their
requiremeants My only
suggestion is that some hints
on loading could be included
far the uninitiated user

Drawing pictures

The first program is called
DRAW. The idea is simply that
you can guide a dot around the

draw pretly
pictures with It It s
reasonably advanced as i
allows you 10 ( ontrol a number
of funtions listed below: INK
PAPER FLASH BRIGHT
OVER, INVERSE, INVISIBLE
ON, OFF, SLOW, FAST, COPY
and ENOUGH. Though this
program holds wvery little
educational value as such, it 1s
good way for a
newcomer to hind his or hear
way around the keyboard, and

generally feel that they are in

nence

cCrean and

a VEry

control

The second program is
alled "HOMEOPHOMES'', or
in other words, words that
sound the same but mean
different things. You are given
a sentence with a blank space
and two or three alternaltive
answers. You then type in the
answer that yvou think is right.
If you are correct then a
graphically represented plant
will grow and if you get to the
end it will flower., f however
you are wrong it makes a
rasberry noise and goes onto
the next question. Though the
dea and application 15 good
there is no variety, and | feel

e e e e e e e o Tt
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that most kids of the
prospective age-group would
get bored with the same

guestions and only one special
drawing at the end. Next on
the tape is "'SUB"", which is a
basic subtraction program. It
deals with the subtraction of
larger numbers from smaller
numbers in a very
understandable way. If you get
a question right then you get a
pleasent tone and the bridge
gets a little longer. If you get it
wrong then the program will
carefully take you through the
right way of doing it. At the
end a tank will drive across the
bridge and stop if it cannot get
to the other side. A wvery
thoughtful addition is the
facility to choose how the
answer should be explained,
depending upon the way in
which the pupll has been
taught so far. This is a
reasonably good program, but
it gets rather boring after a
while

Nature studies

“FLOWER"' is by far the best
program on the cassette so far
It first draws an accurate
diagram of a typical flower and
all its parts. It then goes on to
tell you what they all do and
how. It also tells you where
they all are and test you on
their location. This program is
ideal for 2nd vear
science/biology pre-'0O’ Level
course candidates, as this is a
major subject

We now flip the cassetie
over and start looking at the
second four programs.

Tables

The first program on side two
is called, quite aptly, TABLES.
You are allowed to specify a
particular table from 2 to 12,
or if yvou prefer then a variety
up to a specified table, (3 to
12). It will then ask you 20
questions It you get a
guestion right then a bit more
of your graphic train is drawn
If you get one wrong you hear
another raspberry tone and the
offending table is displayed
When you have finished your
score is displayed and vour
train is shown driving through
the countryside. This program
is very good, ideal for Junior
school and lower secondary
school pupils.
Next we come to “"“COMP"
an Enghsh comprehension
program. A sentence is given
with a blank and you have to
choose one of four words to fit
in that space. The special
value of this program is that it

[rren—ak— S TR S S T e b e e T et S M S SS R R AR S S s
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allows you 1o enter your own
words and phrases. Again, if
you get the answer right a bit
more of the plant is drawn, and
if you get it wrong it you
guessed it, makes a raspberry
noise

Chariots

""ROMANS'" is a simple
question and answer program
on Roman history. If you get
enough questions right the
horse will gallop away with its
chariot. Personally | found that
this was reasonably advanced
for a Junior school and so
would be useful in Secondary
school as well.

The final program on this
cassette is called *“'SPELL",
which s quite naturally a
spelling program The
difference being that you type
in the words and clues so that
pupils can be tested. This way
a large library of words can be
built-up

In all this is a good cassette
There may be certain programs
that yvou will decide not to use,
but this is mainly due to the
incredible variety on this one
cassette. | agree with the
maximum age of 11 for the
programs, exceaept for
FLOWERS and ROMANS,
which may be wuseful in
secondary schools

Overall Ratings: 7/10 for
Quality: B/10 for value

This cassette can be
obtained for £5.50 from the
address below

CALPAC Computer
Software, 108 Hermitage
Woods Crescent, St. Johns
WOKING Surrey. GU21 1UF

This is definately a
worthwhile cassette for any
junior school teaching using &
SPECTRUM in class.

Junior English 1

Junior English is one of many
educational packages from
Rose Cassettes These
cassettes come quite well
packaged, with loading hints
on the inside of the cassette

insert, but with wvery little
information about the
programs themselves In
computer circles it 15 not
always necessary to include
documentation, but for the
product which is not only

aimed at the computer owner
but alse at the school
environment, | do feel that
some introductory notes are
helpful. CALPAC have done
this simply by including an A4
size sheet folded into an AS
leaflet with a couple of
sentences on each program
One small touch which | did

like about the Rose Cassettes
loading hints, was that they
included approximate loading
times for each program. This
gives the user some idea of
how many cups of coffee he or
she has got time to drink
before starting work!

Junior English is made up of
six full /K to 12K programs all
of which are recorded once on

the cassette. It may seem a
better bet to record them
twice, but reliability is almost
100%

Meanings

The first two programs are
called MEANINGS 1 and 2

respectively. The idea is that a
phrase or word 15 displayed at
the top of the screen, and
underneath are three possible
meanings. Your job is to decide
which is the correct meaning
and then type 1.2 or 3. The
program holds a large stock of
questions and answaears 50 that
vou don't get the same
questions on each RUN. The
only difference between 1 and
2 is that 2 is slightly harder
than 1

The next program is called
pAHTS UF SPFECH Tfl{.' idea
is that you fill in the blank with
one of three words displayed

The first program on side
two is called PROVERBS. It
holds 35 well-known
proverbs, such as: ""A stitch in
lime saves It displays
one at a time but with a word
missing so that have to
complete the proverb. |
particularly liked this program
because it gave a little varnety
in & subject which even with
the best teacher in the World
most people find tedious after
a while

ning"’

vou

Learning English

We now come to ""SIMILES™
an aspect of English which 1s
more popular Of that is the
right word) than most. This
time the program holds 40 weall
known similes. The program
itself follows a wvery similar
format to the rest, in that you
have to fill the blank with one
of the three possible answers

The final program is called
“"ANAGRAMS''., What vyou
have to do is unscramble one
of 50 six-letter words. If you
cannot get the answer simply
type ‘Help’ and the computer
will display the first letter of
the unscrambled word

One particularly nice part of
each program is the "Jackpot’
game which s played every
time you answer a guestion
Though they are very basic,

there is a different one on each
program. A wvery important
point when using a program in
class is its’ "uncrashability’, if
vou would parden the
expression. In other words,
is important that the computer
checks every INPUT before it
tries to digest it. This is very
well done, as it 15 aimost
impossible to crash without
.‘11'.1|r'|l5:| the BREﬂKI kt':",'
Overall, this is a very we
thought out program and we
worth the expenditure o
£4.50 (for those .Ntl.d'-.l"lg
English at Junior Schooll

This and wvarious other
educational packages are
available from ROSE
CASSETTES, 148 Widney

Lane, Solihull, West Midlands

B91 3LH
Rose Cassettes:
sSumming it up

Marshall of Bramhope
Legas, sent us program,
with the following comments
Most of the teaching
programs for simple maths
seem to be of the tvpe 13
14 27. where the calculation

@an

thas

must be done mentally or
with pencil and paper), and the
answer entered n the
sequence ‘tens’ followed by
units”

“In general, this 15 not the
way a child is taught to add
and the faciity to add the
units’ and then the “tens’ and

gnter the answaer
would be desirable
‘The following program is
simple follows
what | believe is the desirable
format and offers
sophisticated possibihties.”

in sequence

Vary but it

more

The headmistress of the Carlton
and Netherfield Infants” and
Nursery school in Nottingham,
says she believes it is important
for her pupils to familiarise
themselvaes with technolfogical
developments at an early age, 50
she’'s taken her ZX81 along fo
school. Miss Jehnson, shown in
the photograph with lan Presion
ar work on the compufter, says
the chifdren use it for
muiltiplication and division, and
for spelling gamas.

“The children play number
and speliing games, and see their
namaes printed on the screen, If is
important that they know there is
more (o computers than playing
games. ” (Photo courtesy of the
Nottingham Evening Post)
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190 PRINT For EHI3PH
== S
20 PRINT

30 PRINT “TRY THE SumM THAT FOL
_OuUS IN Av

359 PRINT “"FEW SECONDS , -THEY /RC
ALL SIMPLE"™

4@ PRINT “"RADDITION SUMS - PUT
THE UNITS" -
3 i 45 PRINT * IN FIEBRST. THEN THE
3 TENS"™
] S@ PRINT "0K~7 AWAY yYou Ga"
4 6@ PRUSE S00
3 2@ POKE 18437 ,25S
s a@ cLS
B L& BAMND
L 1@1 LET 8=0
i 1@2 LET B=0
; 103 LET C=0
11@ LET S=INT (RNDx19) +1
i1=2 LET B=INT (RNLD#%19) +1
13@ LET C=A+B
20@ IF [R<=9 THEN PRINT AT 1@.6.
----- - - - - - =
[ . . 210 IF RA>9 THEN PRINT AT 192,5;A
'é B SRS ZE TS PR ‘; ,220 IF B(=9 THEN PRINT AT 11,8
{
( IEEEETEEE RHES f: 230 IF B:>2 THEN PRINT AT 11,5 E
{ ) 240 PRINT AT ll i e
( SRR =S .95.52 1 250 PRINT AT 12.5; " --
< 3 30@ PAUSE 10ES
¢ BIEEEEEEEEE 'SIMILEST | 310 POKE 168437 ,25S5
{ ] 320 LET Ds=INKEYS$
i CORRECT: - 29 ) 321 IF INKEYS=CHR$ 118 THEN GOT
{ 3 3 300
- 325 LET D=VUAL D%
s ) 338 eRINT AT a3Tein. _,0q
T - 54 ) =
g TeeaT et - B8 - AS@ PRINT AT 12,8; "DONsT FORGET
s i s e e R T A o S e TO CARRY"™
360 PRINT AT 14 ,8; "ANY ""TENS"
gvarg 400 PAUSE 1PES
style 410 POKE 1£437 .35S
anthes 420 LET Es$=INKEYS
carpet 425 IF INKEY$=CHRS$ 118 THEN GOT

pEt=ls O 400

istiil d3@ LET E=URL ESs%
ol ien 44® PRINT AT 13,5 E
E.Pa{_: -15@ DRINT =_HT J.S,E_a”
Lamen
tigna
roLla 460 PRINT AT 14 .8." .
ctary S@® IF D=C THEN GOTO 2000
asent S1@ IF C=D+(E#1®) THEN GOTO 2090
tac 2
. S28 IF C<D RND C<:D+(Ex210) THE
&N GOTO SO09
2099 PRINT AT 13, 3; "HEWN =
2018 PRINT AT 14 .8 " -ANATH 07
(Y N3 ™
=15 FARUSE 18600
@168 FOKE 15¢5“,255
2020 IF INKEY$%="Y" THEN GOTO 9@
230 IF INKEYsS="N" THEN GOTO &@@
..:‘l.
SEEPE PRINT AT 13.8; "OH DEARR -EERE
Educatian b e .
ianat Software S@1@ PRINT AT 14.8: "LET~S TRY TH
= SAME
SP20 PRINT AT 15.8. "SUM AGARAIN"
SA2@ PRAUSE 1Z=@
2335 GL?
P i S@4@ PRINT AT 13,S5; " "
icture plotter. Sas@ COTO 290
sSAa86G CLS
B@@8S PRINT AT 9.,1@; "OK HMATHEHMATI
: : CIAN"
© 1982 J J Warren S@10 PRINT AT 10,10; S0 LONG FOR
A% TOP
5320 S
Press e for an explanation. %asa SAVE "HMATHR"
Press ENTER to continue s@60 COTO 108
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On a shoestring

Computer hobbyists who, like |
have to, operate on a
shoesting budget, might be
nierested to read about a tape
counter | adapted to fit my old
Philips cassette recorder. In
common with other ZX B1
users, | find that only good
guality audio cassettes giwve
consistently good LOAD/SAVE
results and in the interests of
gconomy | save ten of S0
programs  each side which
makes a tape counter an
gssential piece of equipment
Some makes of recorder,
ncluding my Philips, do not

It can be difficult to find
programs on cassette
when you have a
number of them on the
same cassette, and no
tape counter on your
recorder. Nick Pearce
took the D.L.Y. approach
to the problem.

have this facility as standard
My simple adaptation should
fit most recorders

It is basically a counter for a
tape recorder which |
purchased from ‘Scoops’
{90p) and which is adapted to
be operated by the drive of the
cassette recorder. The only
permanent modification | made
to the cassette recorder is a
¥2 -inch diameter hole cut in the
g

The tape counter is mounted
on a block of wood and rests
on the lid of the cassette
recorder. A piece of rubber
tube fixed to the counter drive
pully passes through the hole
in the lid to make contact with

the cassette drive below. The
tube is flexible rubber, Bmm
outside diameter, 5mm inside
diameter, and must be a tube
and not solid since it must bear
on the annulus which drives
the cassette and not on the
central stationary stem. | used
‘araldite’ to connect the tube
to the pulley of the counter,
and a little care is needed to
ensure that it 1s fixed centrally,
although the rubber tube will
take up small eccentricities

Getting tricky

The only tricky part of the
gperation is to make sure the
rubber makes contact with the

cassette dnve with Just the
right amount of pressure — too
much and friction would slow
the cassette down. | did this by
making the tube about ' inch
too long and then gluing thin
rubber pads on the underside
of the wooden block until | got
the pressure right

| find this adaptation a great
help for locating programs on
cassette.. It does not affect the
operation of the recorder:
programs | SAVED before
making it, LOAD successfully
with it in position. Cheap too,
90p and half an hours work
instead of buying a new
cassette recorder with a built
in tape counter!

e e e e e e e R ==
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DAZZLING DISPLAYS

Richard Wright shares a machine
code routine to clear the 2X 81
screen of any character you specify,
and Paul Holmes shows us just how
exciting the outpug of the Spectrum
can be.

Clearing a Character

The following short machine
code routine clears the screen of
any occurrence of a character
yvou specify.

You specity the character by
poking address 16507 with its
character code

e.g. for a £ sign you would enter
a5 a direct command POKE
16507.,12.

To enter the machine code 1
enter the following program: il et

1 REMI33 characters)

10 LET X=16514

20 LET ASE""

30 IFAS=""THENIN
PUT A%

40 |IFAS="5"THEN
STOP

50 POKE X,16*CQODE
AsS + CODE

A$(2)-476
60 LETX=X+"1
70 LET AS=A35{(3 TO)
B0 GOTO 30

MNEMONIC HEX CODE Enter the codes
under the "HEX

LDB.22 06 16 CODE" column.

LD A,(16507) 3AT7B A0 The routing is

LD D.A 57 called RAND USR

LD HL,{D-FILE) 2A 0OC 40 16514,

DEC HL 2B

INC HL 23

LD A.[HL) 7E

CPD BA

JRZ.B 28 06

CP118 FE 76

JRZ,7 28 07

JR.-11 1B F5

LD A.O 3E 00

LD(HL), A 77

JR.— 16 18 FO

DECE 05

LDA.B 78

CPO FE 00

RET 2 cC8

JR,-23 1B ES
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e FOR i=@ TO 2852 aTeP 2
70 PLOT @.@: DRAW i ,17S
850 NEXT i
9@ FOR i=17S TO @ STEP -2
100 PLOT @.8: DRBI 285, i
11@ NEXT i
am Eé:g IERSEE ;HE?NEHTEE Ee#; BoRD
: - 1: CLS
13@ NEXT J
142 PAUSE 409
LE?B BORDER @A: PAPER @ INK 4
280 FOR i=-87 TO aa
29@ PLOT 127.87: ODRARW -127.,i
300 DED$ 127 .,87: DRAU 128,13
ol@® HNEX i
228 FOR i=-127 T 123
338 PLOT 127 .,.87: CORAW i ,-37
ggg E!EE"T' =27 .87 oRRY 3 88
o 3
360 PAUSE Saa
Lg?m PAPER B: INK 2: BORDER B:
A/ FOR i=6 TO 171 STEFS 2
RIQQA PLOT RA,i: DRV 5 ,-4 ,-
m= : . =

490@& PLOT 2B858,i: T -1,
410 PLOT i ,175: DRAW -3 -3

;i |
428 PLOT 288,178-i: DRAW -3 .3 .-

430 NEXT i
440 GO TO 440

Is=
i ,BIE
s ,—PX

FOR i=@ TO 7
POKE USSR "¢c*"+i ,1

NEXT i

FOR i=@ TO 4 STEP &

POKE USSR “"kh"3i BIN 118811
POKE USR “b”+i+1,BIN 112211
POKE USR “b“+i+2,BIN 118811

POKE USSR “"bA"3i+3,BINMN 118011

2 6
8 6

b i

FOR i=@2 TO & STEFR 2

POKE U3SR “"a"+i ,BIN dilaidl
KE USR "a"2+i+1.BIN i1QdllialR
NEXT i

INK 7: BORDER ©: PAPER W

FOR i=1 TO 7
FOR Jj=1 TO A
PRINT TRE 3, BRIGHT 3, INM
B ; INK 7, BRIGHT INT i s

o

2060 6680608 = HONNSESS
4
m
x
...|

e TR0 < NOROOUED

- r
Scp b (e

#ﬂﬁ“f INK §i; BRIGHT 1@
168 NEXT J: NEXT i

L

These programs will keep your 170 INK 7 o »
5gecgrum appy for hours at atime.in 333 EPB+ 1%’ C &% STER =

the F'I(rst}: one, Test Clard, thﬂe t‘i‘oarlsdeb ma;.g?xr i {33 THEN DRPUW BRIGHT 1;
checked pattern in line 150 should be 2 R . . :
checked pattern on either side is 220 NEXT i __ _ ,
graphic 'a'. In the second program, 540 PLOT 1.8: DRAI BRIGHT 1;®,1
Graphics Alive-oh, just enter the B2 e s

o
~
L
7
r
o
i

192,i: DRAW BRIGHT 1.8

3,0
i3 INK & DUEFR 2 CFARER & ROR 280 NEXT i
PER ©: CLS A L ) 298 PRINT RKRT 21,8, "Brt pNor MNor
2@ FOR_i=-PT TO PT ATER .1 G| 2G )G Brt Lin Cres*
> PLOT 128.¢ CRARL &B,.1T7E.3 30@ PRAUSE 12088: BORDER 7: PRUSE
28 NEXT i 1200: BORDER 8: &0 TO @@
58 PAUSE 402 ag98 STOP
S8 PAPER A: QUER 1 Q9999 PAPER 7: INK 1: BARIGHT 0. B
57 FOR J=2 TO 1 ORDER 7
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Answers a growing need
Although NewBrain, with its opt
| f
SRy Iy [
L Stop 1 B qthet {
Weru Sysler
. - =
tore Expansion Module it
nackaoe: i r.lrl_l” Tgle :':'”" II._-:'--:M :':.-r K
12K of RAM. Sa. hook up four of
512K modules to your machine
o e ,: | . ‘,'I:' r-!--‘._l o :.':-_‘._,' withy et
ieature thal il Come as a surpnse are tne
two onboard V24 interfaces
i

With the.aciofhe ML.".’HU"‘
V24 mpedtie this allows you to run upto 32
pEChines at on on the same
peripherals, saving you a lorune on extras
The range of peripherals on offer
clude dot matrix and daisy wheel printers

oy

2" and 24" monitors pius 5% floppy

(==

- . |

54" Winchester drive (6-18 Mbyies)
As we said, this isn't a toy
It doesn't stophere.
Here are a couple of extras that
geserve a2 special menhion

The first, the Battery Module, means

you won'l be tied 10 a 13 amp sockel. And,

éven more importantly, it means you dont
have to worry about mains fluctuations
wreaking havoc with your programs

The ROM bulter module givesyou a
freedom of another sort

Freedom toexpand in a big way. it

/28 you additional ROM slots, for system
rare upgrades such as the Z80
ssembler and COMAL, 2 additional V24
ports, analogue ports and parallel porls

From now on the sky's the lirmit

Software that's hard to beat.

A lot of features you'd expect to find
on software are actually built into

disk drives (100 Kiwtes and 1 Mbwie) and

NewBrain soyoudon'tneedtoworryabout |

screen editing, maths, BASIC and graphics
However, if you're feeling practical

| youcan always tackle household manage-

ment, stalistics and educational packages
And because NewBrain isn't all work and
no play, there's the usual range of mind-
tending games to while away spare time

Waste ng more time.

To get hold of NewBrain youneed go
no further than the coupon at the bottom of
Ihe page

With your order we'll include a hefty
nstruction manual so you'll know,where
0 start, and a st of peripherals, expansion
modules, and software so you'll know
where 10 go next

B TP i e negeatienpd rade rav of Dugifal Fessanch e

Technical Specifications
Tre NewBrain is a fully specified professional
computer bullt to the highest standards of engin-
eenng and rekability Chosen by leading OEM
supphers. Destgned (o faciitate easy expansion
for use with the CP/M  operating systern, and
the addibion of 54 flenbie and Winchester disks,
12 green phosphor prolessional standard
mondiorn B0 cps professional quality dot matrix
prirder with pin addressable graphics

Z80A cpu and COP 4Z0M inputfoutput
micioprocessorns, 32K RAM expandable 10
2 Mbytes. 28K ROM Dual Cassette Ports
UHF TV port. CCITT Monilor Port Video 40/80

Craracter x 25/30 ines. 256, 320,512,640 x 260 |

Pixels. Expansion Port. V24 Bi-duechional Por
V24 Printer Port. 16-character display (AD only)
Software: Enhanced BASIC (ANSIx 3.2/78)
Independent Operating System (12 device
drivers). Muiti Page Screen Editor (32 Conirol
Commands). Maths (10 Signficant Figures)
Graphcs (Absolute & Relative Piciting Line & Arc
Drawing. Shading. 20 English Language
Commands)
MewBrain,
Grundly Business Systems Lid, Grundy House.
Somersel Road, Teddington TW118TD

5 :ug‘ﬁj
é :
3 ; E — i
A b 2
- b ] E-1 L]

| [ o: NewBrain, Grunoy Business Sysiems -
|| Limited, House, Somerset Road,
I Tesgngton TWHBTD.
' | Please send me a full-colout leaflet, price
list, and name and address of my nearest
| stookist (]
il
|| Address

—-;———H———
T i
|

'NEWBRAIN

. ' Postocode
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lan Turtle has

- -
contributed two fine 40 LETA®B*10+C)=2
- g J
60 PRINT ""27;
ZX80 programs, which 80 PRINT 2
prove you can still do a 80 PRINTI;
- - 90 NEXTI
0t with the pilot of the 100 PRNT
- - - =
120 PRINTI
Sinclair fleet. The third 120 PRINTL;
great ZX80 program 140 PRINT CHR$(20—7*(A(1* 10 +J) = 1);
150 NEXT J
comes from Andrew 160 PRANT
170 NEXTI
Haslam 180 PRINT ""LAST POS2":C;","":B
- 190 LET D=RND(3}-2+8B
= move to one of the eight sur 200 LET D=D+(D>9)-(D<O)
Klingon capture rounding squares, or he may 210 LETE=RND(3)-2+C
stop stil. The probabilities of 220 LETE=E+(E>3)- (E<O)
A Klingon ship is hiding behind these actions are equal. If the 230 IFAID®*10+El=1THEN GOTO 260
one of 100 stars. You must try square it wishes to move tois 240 LETB=D
and trap the Klingon by shooting clear, then it will move there, 250 LETC=E
the eight surrounding squares, and the square it vacates willbe 260 PRINT ““SHOT?"
without hitting the Klingon. He shown as the ‘last position’ on 270 INPUTN
must be taken alive. the display 280 INPUT M
The display tells you where If the square it wishes to 290 IFM=BANDN=C THEN GOTO 440
the Klingon was one move ago. move to has already been 300 LETAM*10+N)=1
This may or may not be his pre blasted away, it will remain n 310 FORI 1TO 1
sent position, as he could have the same square 320 FORJ 1TO1
moved When shooting, enter the 330 IFB+IKOORB+I>90RC+J<OORC+J<81=0AND
The Klingon decides to move  harizontal co-ordinate, followed J=0 THEN GOTO 360
in one of nine ways. He may by the vertical one 340 IFAIUB+N*"10+C+J)=1THEN GOTO 360
9 e 350 GOTO 400
Kiingon Capture Listing 360 NEXTJ
370 NEXT I
10 DIM A(99) 380 PRINT “YOU WIN"
20 LETB=RND{10) -1 390 STOP
30 LETC=RND{10)-1 400 CLS

e e T e e S —— e iy S E S L E L Sl S s S S SR
70
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ZX80 PROGRAMS I

10 NEXT G

420 PRINT "YOU LOSE""
430 STOP
10 PRINT ““DUMMY-YOU SHOT THE KLINGON
450 STOP

snooker 15 SLQUOC DO 2 S 00 BVR

YOu are successt

nigher va balls alter eacl
This game of snooker is a8 Two red, it you !
Maver game For tRnose in
famihiar with snooker, wi B FG“'S
plain. The game consists of pot
& balls. At the start of pelore iny shot 1 table 15
break vyou try and pot a lisplayed 1wving the ball
ed § < I-"-\."-i & 5 qai o VLM eT Ifc The chance of |__...
18 L y LAL il O
int, and the nght 1o am at o tng i1, fron ne 1o tan (that 1s
N a levuar & anon-rad bal Mo tarly easyl. It any
T

ul aaair ball has been previously potted,

jain the number of points then a P will be shown against it

& DE : worth., Once WO i 'r."l‘":“i i 'F':'f all -"l""':‘l"i"- F!"t
i i v i ilw 3 il 3
el a i OIOUr Yo must r'“\l ted ba ML.II rr”-“-rl. na r LJIJ: D
i lad four nointe will be
a red again and so on. This q called, and four points will b
tinues until you fail to pot a 9'ven to your opponent

ind the play then passes to Unce ared has been potted, a
Jour opponent simildar table will be qiwven tor the
The point values for the balls other colours. You'll see that it
s follows becomaes easier 1o continue with

i break once the first ball has

When all the reds have been
— |
e leared, and a colour has been

¥ |'|!"r\!

takean with the last red. the CO
jreen wurs must be taken in the order

4 — brown 2.3, 4,5, 6, and 7 (that
bilue yellow, green, brown, blue, pink

pink and black). If they are taken out

DIaCK f order, a FOUL is called

snooker Listing

10 LET Z 1
20 LETW=0
30 LET V=2
40 LET X
80 LETY =0
60 DIM Si1
70 DIM Ci7
80 DIM Ri15)

90 LET Z=Z+1

100 IFZ>1 THEN LET Z=0

110 LETB=0

20 GOSUB 650

130 IF X=15 THEN LET Y =1

140 IFY =1 THEN GOTO 390

150 PRINT ““REDS

160 FORI=1TOQ16

170 PRINT I

180 IF Ril) ] THEN GOTO 220

190 LET Ril} = BRNDI(10)

200 PRINT Ril)

210 GOTO 230

220 PRINT P

230 NEXTI

240 PRINT “POTT?’

250 INPUTP

260 IF NOT RiP} 1 THEN GOTO 320

270 PRINT “FOUL"

2BO LETSIZ=11+11=SlIZ=1)+1)+4

290 INPUT AS

300 CLS

310 GOTO 90

320 IF RNDIRIP)I>2 - 3*IB=0) THEN GOTO 350
330 PRINT “‘MISS"

340 GOTO 290

350 LET SIZ)=Si(Z)+ 1

360 LETB=B +1

370 LETX=X+1

380 LET R(P) 1

IX COMPUTING DEC 1982/JAN 1983

390 GOSUB 650

400 PRINT "'COl

410 FORI=2TO 7

420 PRINT I

430 IF Cil 1 THEN GOTO 470

440 LET Cil 10 = |+ RNDII

450 PRINT ClI

460 GOTO 480

470 PRINT P

480 NEXTI

490 PRINT “'POTT?

500 INPUTP

510 IFCIP 1 THEN GOTO 270

515 IFY=1 ANDNOTP=VY THEN GOTO 270
520 IF NOT RNDICIPY) 1 THEN GOTO 330
530 LET S(Z)=SIZ

540 LETB=B+P

550 IFNOT Y =1THEN GOTO 580

560 LETW=W +1

570 LET CIiP 1

580 LETV=V+1

590 IFW =6 THEN GOTO 650

600 GOTO 120

650 CLS

660 PRINT “"SCORE="";5(0) o(1

670 PRINT "PLAYERL'":Z2+ 1:""2BREAK2'":B
680 RETURM

CGolf

F'l"\r-'ll vear-old Andrew
Haslam, from Rushall, Walsall
has contributed this goll pro
gram, which tells you whch
hole you're on, and how well
vou re doing. It ends with some
adwvice” 1o make yvou a better

Golf Listing

20 PRINT, ““GOLF
30 PRINT “****"
40 FORI=ITOS5
50 PRINT
60 NEXT
70 LETK=0
BO LETK=K+I
90 PRINT “YOU ARE ON HOLE'":K
100 LET Z=RNDI5)
110 PRINT “THE BALL 15"";
120 |IF 1 THEMN PRINT “‘IN THE HOLE
130 IF 2 THEN PRINT “*ON THE GREEN'
140 IF 3 THEN PRINT “*IN THE ROUGH
160 IF 4 THEN PRINT “BEHIND A TREE
160 IFZ=5 THEN PRINT ““ON TOP OF A TREE
170 IF2 THEM LET S =1
180 IFZ THEN LET S=2
190 IFZ THEN LET S
200 IFZ THEN LET S =4
210 FZ=5THEN LET S=5
220 INPUT A%
230 IFA$="5"THEN STOP
240 CLS
250 IFK=9 THEN GOTO 270
260 GOTO BO
270 PRINT "'YOU HAVE FINISHED"
2B0 LETD=5x9
290 PRINT “YOU HAVE":D
300 IFD<10 THEN PRINT “"SEE YOU AT GLENEAGLES"
310 IFD>20 THEN PRINT “*'SELL YOUR CLUBS"'
320 IFD>9 AND D<21 THEN PRINT ""KEEP ON TRYING"
330 PRINT “"AGAIN?Y
340 INPUT AS
350 IFA%="YES" THENGOTO10
360 STOP

d Mg s sl
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graphics...
From only

£125!

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they ve sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZXB1 remains the
ideal low-cost introduction to computing

Now there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivallea

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
INCreases your computing power

You have accesstoarangeofB
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics

You have the facility to support
separate data files

You have a choice of storage capa-
cities (governed by the amount of RAM)
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
for an upgrade. The cost? Around £60

CAPS LODCK

SinclairZXSpecti

16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

TRLE VIDED

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white)

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be maoving
into the colourful world of ZX Spectrum
professional-level computing

There's no need to stop there. The
ZX Printer - available now = is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board

‘a

‘ Key features of the
'Sinclair ZX Spectrum

| @ Full colour-8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

| @ Sound -BEEP command with variable
pitch and duration

® Massive RAM-16K or 4BK.

@ Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

® High-resolution-256 dots
harizontally x 192 vertically, each
individually addressabile for true high-
resolution graphics.

—_— o — ey

- @

@® ASCIl character set-with upper-and
lower-case characters.

| @ Teletext-compatible - user software
| cangenerate 40 characters per line
or other settings.

| ® High speed LOAD & SAVE-16K in 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
data files.

@® Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.
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FI Spectrum software on
fassettes —available now

The first 21 software cassettes are
jow available directly from Sinclair
foduced by ICL and Psion, subjects
iCude games, education, and business/
busehold management. Galactic
prasion ... Flight Simulation...Chess
sslory ... Inventions... VU-CALC...VU-3D
47 programs in all. There's something
weveryone, and they all make full use
ithe Spectrum’s colour, sound and
Fphics capabilities. You'll receive a
slaled catalogue with your Spectrum

85232 /network
iterface board

This interface, available later this
#r, will enable you to connect your
iSpectrum to a whole host of printers,
gminais and other computers

The potential is enormous. And the
monishingly low price of only £20 is
Rssible only because the operating
fslems are already designed into the

N
M

[ ] [ ]
ImNcl=ir
r Research Ltd, Stanhope Road,

y, Surrey GU15 3PS,
% Camberley (0276) 685311.

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCIl character set-including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints oul exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9 lines per vertical inch

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs of five rolls

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are setto
change the face of personal computing

Each Microdrive is capable of holding
up to 100K bytes using a single inter-
changeable microfloppy.

The transfer rate is 16K bytes per

second, with average access time of 3.5
seconds. And you'll be able to connect up

to 8 ZX Microdrives to your ZX Spectrum.
All the BASIC commands required for
the Microdrives are included on the
Spectrum.
A remarkable breakthrough ata
remarkable price. The Microdrives are
available later this year, for around £50

— —

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST -use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Barclaycard,

Access or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt -and we
have no doubt that you will be

’_1_‘131 Sinclair Research, FREEPOST, Camberiey, Surrey, GUI5 3BR. Ord:‘
Qty Item Code ItemPrice Total
E E

| Sinclair ZX Spectrum - 16K RAM version 100 125.00
| Sinclair ZX Spectrum-48K RAMversion 101 175.00
| Sinclair ZX Printer 27 5995

Printer paper (pack of Srolls) 16 11.95
| Postage and packing: orders under £100 28 2985
| orders over £100 29 4 .95
l Total £

Please tick if you require a VAT receipt

*l enclose a cheque/postal order payable to Sinclair Research Ltd for £

'Please delete/complete
as applicable

|

i

i

i Signature

PLEASE PRINT

| Name: Mr/Mrs/Miss
|

|

|

Address

|
|
|
|
t
]
|
|
*Please charge to my Access/Barclaycard/Trustcard account no ]
|
|
|
|
|
|

| ZXCaz2




SOFTWARE

Entering machine code using
tedious and slow BASIC loaders
is tiresome, and you're likely to
start looking for something to
lend a hand. Here are the latest
machine code monitors for the
Spectrum

Disassemble
Function

One thing which every editor
needs is a disassemble option
With this the user can check that
all the code he entéred was ac
tually the code he wanted to
enter, and by disassembling his
program he can check it against
his original listing. All three of
the editors reviewed had this
facility, some performed it in a
more useful manner by calcu
lating the addresses for relative
jumps, Both ZX BUG and SPEC-
TRUM Monitor use ‘2" 10 access
the disassemble funtion. One
point about the ZX BUG that
was annoying was that to get a
printer copy of the disassembly
you had to exit (using ‘A’) then
type 'COPY’. This meant that
the X command got copied as
well, causing a break if a long
listing is needed. The SPEC
TRUM Monitor politely asks
‘PRINTER?" in a similar manner
to the "SCROLL " message used
in BASIC.

Instructions

The best manual by far was for
the SPECTRUM Monitor by Pic
turesque. It was pleasantly writ
ten and very thorough, the sort
of quality one expects when
buying a complex package like
this. By contrast the instructions
for Artic's ZX BUG were
squashed onto the back of the
cassette inlay. For the exper
ienced user this is just about ac
ceptable but for a newcomer to
machine code this could leave
them baffled. The commands on
all three are accessed by a single
keypress, SPDE also has an op
tional menu to refer to which can
be summoned to the screen at
any time. The instructions for
SPDE are contained in the pro
gram and give details of the pro
gram's operation and how to
use

Both ZX BUG and SPECTRUM
Monitor, on loading, relocate
themselves above RAMTOP and
do not depend on a BASIC
master program. This gives the
user the advantage of being able
to write programs in BASIC that
use machine code subroutines
developed on the editor. With
ZX BUG one has to be careful
because the machine code is
loaded from a dud line (a line
with a rnidiculously high line
number so that it isn't hsted) to
the top of RAM. That dud line is
left behind and so invisibly uses

74

A littie bug

When you're tired of
BASIC, you may turn to
machine code. Paul
Holmes looks at a
number of ‘tools’ to help
you with entering and
running machine code

up 4K of vyour BASIC
workspace. To remove it one
must first set RAMTOP 10 7100
Hex then type NEW. SPDE re
quires a BASIC master program
and so is therefore not quite as

r

ik el -
B, D0 ®EFLER

4 LY

'M-._u: @.—} '-.LUJ
fﬂ@.‘.

versatile

ZX BUG, or is it SPECTRUM
BUG? I'm not sure because my
review copy had ZX BUG on one
part of the inlay, SPECTRUM
BUG on another and ZX BUG 2

[
-l [l O
e T+, ~NA.

I/ P Ad0¥W-0_
t
Foi PO -

—HE—H4m

A |

on another part. Confusing isn’t
it? ZX SPECTRUM BUG 2
(GLS!!) had the most functions
by far comprising of single and
double bvte searches, break-
point system, register display,

{4 COMPUTING DEC 1982/JAN 1983




nt

Tyt
Ind
gk -
By,

SOFTWARE

String entry, byte modification,
copy, byte print (on screen
only), character print and many
more. One of the commandsis a
block SAVE command which
saves a block of mamory in the
usual way but can only be
reloaded using the complimen-
tary LOAD command (abbrewvi
ated to ‘L'). No file names are
allowed.

One feature which SPEC-
TRUM 2 ZX BUG lacked was a
Hex-Decimal/Decimal-Hex con

useful when a byte has ac
cidently been missed out or
when an instruction must be ad
ded. All of the editors have
breakpoint systems. A break
point system can insert a break-
point into your program (a point
where the program is to be ex
ined), S0 you can lrap errors
down to a small part of the pro
gram. The breakpoint can be
removed and easily relocated
eglsewhere.

A distinctly annoying point

B White. | say this because our
colour TV doesn’'t like Spec-
trums and changes white to
green and a whole host of col-
ours to pinks, dirty greens etc
This means that | have 10 use a
Black & White (| would probably
be ill otherwisea), which tends to
mix the different colours into an
illegible mess.

Since each of the editors has
its own merits and dements |
have decided to use a rating
table to assist conclusion:

SPECTRUM BUG
SPDE "

Content
SPECTRUM MONITOR *=***

£

L ] LI
o EoE W "

LI I A L

Presentation Documentation Loading Quirk Free

L L
L L

& 88 L

version function. In my opinion
this 15 a highly useful feature,
since at somentme you are hikely
to want to call your proud piece
of code from BASIC using a
Decimal number and it is highly
frustrating to have to convert it
gach time for each program of
address. Both the other two
editors included this feature
which | was pleased to see
SPDE seemed to be lacking a
comprehensive range of com
mands and only the actual nitty
gritty seemed to be by machine
code subroutines,

Editing and
Debugging

Though one would expect the
editors for the Spectrum to be an
improvement on those for the
ZXB1 this has not been the
case. | used Bug Byte's ZXDB
for editing and debugging
machine code on my ZX81 and
found that editor exceptional,
having a single step facility
gllowing one to monitor every-
thing but the kitchen sink. It was
something of a disappointment
tharefore, when | discovered
that none of the three review
packages had any such useful
features. Being able to trace
machine code step by stepis im
mensely useful when bugs arise,
so | am waiting with baited
breath for Bug Byte's ASPECT
Assembler/Disassembler/Editor
which will be ready for sale by
the time you read this.

There is one improvement |
have noticed and that is that the
Editors are almost idiot proof, or
habit proof. For example, my old
editor used to crash when |
habitually used the RUB OUT
key to delete errors. All the
editors had a block move com-
mand which is very useful when
some code has to be relocated.
SPECTRUM Monitor also has an
insert command which is very

IX COMPUTING DEC 1982/JAN 1983

about ZX BUG SPECTRUM 2
was that using addresses (on
the 16K Version) 71EO Hex to
the top of memary would inter-
fere with ZX BUG and using ad
dresses 4000-6800 Hex or so
would interfere with the loader
program so that if you typed in
some machine code on the
earher mentioned inwvisible hne
and then added to, or deleted
from the program, your machine
code would have moved. This
only leaves about 2K of non
moving memory for the user
even though the invisible line
{4K) does absolutely nothing
once the program is loaded.
None of the Editors had the abil
ity 1o search for a string more
than two characters. SPEC-
TRUM Monitor had no search
facilities at all

It surprised me to learn that Dr
lan Logan uses SPDE since it is
remarkably short of editing com-
mands. It can basically do: Hex
Decimal/Decimal-Hex, Block
move (in BASIC!), List in Hex
and Characters, list as
mnemanics and Hex and that's
all. It has no Breakpoint system,
no fills, no searches, nothing in
fact but the bare essentials. It is
a pity really because the pro
gram itself is nicely presented
with a touch of colour here and
there and a handy menu to help.
Slowly | am getting the impres
sion, after re-reading their letter
that lan Logan is more than mild
lv acquainted with J.A, Camp
bell. For instance, he has written
a quite complimentary review of
their FAST ONE, though | must
admit it is worth the cheeky title,
Makes one suspicious, doesn’t
it?

Mixing colours

SPECTRUM Monitor has a blue
background which seems fine
from both the colour TV owners
point of view as well as the Black

As you can see, SPECTRUM
Monitor has a nice, all round
quality and has outstanding
documentation which really
should be a lesson to other soft-
ware houses. It's content didn’t
quite match up to that of SPEC-
TRUM BUG but had sufficient
commands to satisfy the
average machine code enthus
iast. SPECTRUM BUG's docu
mentation was really poor and
though SPDE’s was better it
was still quite sparse. SPEC-
TRUM BUG falls down on the
'Quirk Free' rating because of
the floating RAM trouble | ex
plained earhier. All | can say
about SPDE 15 that it is just a
pretty face and bad wvalue at
£5.95 in comparnson with the
other two, even if Dr Logan
DOES use it. Overall, for ease of
use and documentation, the
best buy is SPECTRUM Monitor
while if you prefer a little more
on the commands side then buy
SPECTRUM BUG and a magni
fying glass. (You'll need it 1o
read the instructions!). SPDE is
available from Campbell
Systems, 15 Hous Road, Buck
hurst Hill, Essex, 1G9 G6BL at
£5.95. Spectrum Monitor is
available from Picturesque, 6
Corkscrew Hill, West Wickham,
Kent, at £7.50. Spectrum Bug
is available from Artic Comput-
ing, 396 James Reckitt Ave.,
Hull, at £7.00

Kayde Craphics
Rom

This add-on seems wvirtually
identical to the dk'tronics
graphics ROM which has been
out for several months now
(even down to the ‘dk’ being one
of the araphics available in the
ROM). Presumably, as both
companies are based in Great
Yarmouth they have a deal with
each other over the product.
The ROM takes just a few
soldering connections to wire
up, and if you cannot handle a

soldering iron no doubt Kayde
would be pleased to arrange for
the ROM to be fitted. The ROM
sits in memory between BK and
16K (that is the BK of memory
above the internal ROM and the
start of the BASIC program
area). This area is used by a few
other devices, so check that
other penpherals you have are
not competing for this slot
Remember, you can only have
one penpheral in any given part
of the memory map

The ROM in fact only takes up
4K of thus BK area, and in thaory
you can fill the other 4K with
either 4K of CMOS RAM (6116
chips, easily available for about
£4) or a further 4K ROM such as
the Kayde or dk'tromnics toolkit
ROM

Graphics

The Graphics ROM itself offers
some 450 extra graphics which
you can use in groups of 64 in
place of the standard graphics
set. The problem is that you can
only be in one character set in
the ROM at a time which
means that you cannot have this
character from one of the sets of
64 and the other from another
sat. They have, thankfully,
thought out the sets rather well,
s0 that all the Packman figures
are in ane sat, the asterod ones
in another set and so0 on. A pro-
blem occurs when you want
lower case letters. The graphics
ROM replaces the graphics on
vour ZXB1 and because the
graphics onthe "Y', forinstance,
15 just the inverse of that on the
T, you cannot have both a
lower case 't' on the 'T" key and
a lower case 'y’ on the "Y' key
They get around this by putting
the odd lower case letter here
and there and leave the user to
get used to pressing an odd key
for certain letters; this is ob
viously less than ideal. The only
true solution 10 this problem is 1o
be able to replace all the
graphics and their inverses as
does the Quicksilver board.

Cconcluding

A useful addition to your ZX81
then if you have no other add-on
in the BK to 16K region and
want true games characters,
lower case letters and so forth.
Sadly though, unless you pur
chase the extra CMOS memory
you cannot define your own
characters, which is often more
than half the fun. Perhaps either
Kayde or dk'tronics have pro-
duced a similar board (for less?)
which had only the user defin-
able capability?

The Graphics ROM is available
from Kayde, The Conge, Great
Yarmouth, Norfolk, NR30 1PJ
for £29.95 inc VAT
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REVIEWS
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'Not allthat

' hascolour,
glitters

In their haste to get
Spectrum software on
the market, it appears
that some companies
have simply decided to

recycle their
addin

ZX81 stuff,
a few little

squeaks from the sound,
and an INK or PAPER or
three. Phil Garratt takes
a close look at some of
the material available,
and notes that among
the dross, gold still

shines.

"Space Intruders”
— Quicksilva

The race to put new home com
puters on the markeat is matched
only by the software companies
race 1o be the first to market ver
sions of the ‘"standards’" In
vaders, Asteroids, Defender
etc. for each new machine
There must be a strong temp
tation to put speed before qua
Iity, but fortunately Quicksilva
have produced two arcade
games for the Spectrum as good
as anything they produced for
the ZX81

"Space Intruders’’ is the best
version of Invaders that | have
yet seen on any home com
puter, There are three types of
nvaders, plus a wobbly
mutant™” which you can try to
ap before it turns into an or
dinary invader. Each hit 1s mark
&d by a little starburst, including
ones on the command ships
which cross the screen in both
girections.
The game gets progressively

IX COMPUTING DEC 1982/JAN 1983

harder by speeding up and by
allowing the invaders to drop a
greater density of bombs at you
The bombs fall at two speeds,
and you have to be on your toes
to avoid the quick ones. There
are several features to help you
win a high score the fire but
ton ‘‘auto-repeats’’, an extra
earned at 50,000
points, and if your base does get
hit, all the invaders’ bombs are
cleared from the screen to give
your new base a fighting
chance. In addition the game
can be “'frozen’” on the screen
by pressing "'h"" and then con
tinued with *'s’". We didn't have
this kKind of luxury in my day
you needed endurance to win a
high score then! Unfortunately
the program does have one bug
every hit scores 660 points
whatever kind of invader is
knocked out. | found this rather
spoilt the game for me as it made
me change my tactics since
there was no point in chasing
mutant invaders
Excellent use is made of the

oase 1§

limited Spectrum sound effects

by using warbling rather than
steady tones there is no slowing
of the action. On-screen scoring
and highest score, plus a high
full use of colour

score table

and “‘self-play’” demonstration
mode make this a really excel
lent, full-featured Invaders
""Space Intruders’’ is £5.95
from Quicksilva, 92 Northam
Road, Southampton S02 OPB

“Meteor Storm"” —
Quicksilva

The second of Quicksilva's ar
cade games for the 16K Spec
trum is ‘"“Meteor Storm”’, their
version of Asteroids. If you're
ong of those who belittle the
"“"beep”’ on the Spectrum, this
program willmake you situp and
listen. Never mind the Japanese
fifth generation computers, the
apectrum does it already It
talks to you! Admittedly it helps
if you amplify the sound and you
know what it's going 1o say
(“"meteor alert!” "), but it is intell
gible and a remarkable feat of
programming, even if it does
sound like a Dalek with a sore
throat

There are three sizes of
meteors, the smaller ones worth
more points, and if you clear one
lot even more appear. Your con
trols are "'B"" for anti-clockwise
and 7" for clockwise, ‘8" is
hyperspace (a random jump to
somewhere else on the screen

which can be used repeatedly)

9" 15 thrust and 'O " 1s fire
which has no auto-repeat, s0
fortunately this game also has
the “‘hold’’ and ‘‘start’” feature
on “'Intruders’’, allowing you to
rest your finger.

Bonus points can be won by
knocking out the enemy saucers
which appear from time 10 time
and start shooting at you. There
is a slow moving large one and a
quicker small one, both of which
ook remarkably ke raspberry
Every 10,000 points
scored results in a noise which
sounds like someone treading
on a piglet’ s trotter, and mMore
importantly you get a Donus
ship

On-screen scoring, high score
table, good sound effects and
demonstration mode complete
another winner from Quicksilva
But watch out for low flying
raspberry pies!

“Meteor Storm’” is £5.95
from Quicksilva, 92 Northam
Rrnad Sonthampton S0O2 OPR

s Il
ples

“Great Britain
Limited"” —
S W Hessel

Is there anybody who doesn’t
think they could do a better job
of running the country than the
government? Well, all you need
is a 48K Spectrum and “‘Great
Brnitain Ltd"" and you can find
out

You are Prime Minister and
Chancellor rolled into one, and
you can choose whether to
represent Labour, Liberal, Con-
sarvative or SDP. Your task is to

juggle the economy with the aim
of staying in power for as long as
possible

At the start of the game the
state of the nation is displayed
with information including the
:r?”..il:l{}ﬂ ld:ﬂ_ -,”u'rn[:nl-;}'.,rru*n!‘
and your popularity. The Coun
try Profile tells vou the number
of pensioners, children and com-
panies, plus a breakdown of the
revenue from all the various tax
es. The Shopping Basket gives
vyou the current prices of
household items and the Retail
Price Index. You then get vour
chance to meddie!
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The tax

and duty rates are
displayed and can be amended,
as can the welfare benefits

which follow. Failure to man
tain benefits can lead to riots
and waorse You
are the chance 1o
carry out social reforms such as
expanding the Health Service or
bulding new
boosted populanty, | found it

DEst 1o time theam as Close 1o the

20 watch out

also given

schools. As these

election as possible (a tnck |

learnt from the real politicians

It vou manage to last ive years
a General Election s held,
usually led to me being booted
out, favour of

rather coalhthions

v e

often in
odd
Consarvative!

come

Inflation Jumping

“Great Britain Ltd""

15 a gamea

and not an attempt at realistic
economic forecasting. Unhke
real ite, the effect of decisions
is immeadiate and often drastic,
such as inflation jumping from
10% to 120% in one vear. But
l:f‘n'.;;.;h information is
presented for a player to make
very careful decisions based or
the data, it he or she wishes to
take it senously. There are
many wavs in which this game
ould have been made more
realistic and sophisticated, but
the program would become
much slower 1o run. | think the
author has struck a good
balance, and produced a dif
ficult and challenging game

Great Britain Limited”’ is
£5.95 from S W Hessel, 156
Lytham Court, Cardwell Cres
cent 5;.-[:I'|I"Z:_i1‘|l|i Berks
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" " ___ Hunt'" in which vou have 1
Uenture quess the position of the
G & J Bobker treasure on an 8 x B gnd. The

ZX-Guaranteed’s first foray into
the Spectrum market is ""Ver

furé ', a program made up from
seven separate games rolled in
to one, You start with £1,000
and a1 each stage you may
gither win some money or lose
half of what vou have, The first
“Duckrace’’, in which
ducks move randomly
across the screen, and you have
to back one to arnive first. About
boiled

|:|..!r1ll" 1S
three

as sophisticated as a
Las Vegas'' is much the same
Y ou are -:LI'..'L":'I ten :_:Ul_:'_\ on a one
armed bandit pressing s
stops the reels, but there 1s no
hold feature. | can hardly think of
a better application for
defined graphics than a fruit
machine, but unfortunately the
program wuseés flickering
numbers instead
The third part is

user

‘Treasure

game IS made veary aasy by the

Ciues gwen le.g gown and
nght '), so it's not much of a
challenge The next game

'‘Mastercode
bers-based and a
routine Mastermind

dgain  nurm

|_||:":'|'.||'|r-',

Racing cars

The fifth game
'..ltl'\.-"-l.'l_l."; COnvyersion

£XB1 5 and ''B
racing car on ar upward
scrolling road. Leopards dont
change their spots

flickery ZX 81 game remains just
F o

Track’ 15 af
from the

sSteer

andag

onto The

part
]

1O DOMD a

that ever
Spectrum. In the

Bomber'', you have
ZX81 before yvour plane crashes
into it, This stnikes me as béng a
rather ungratetul way 10
the machme on which all

& Y
IS DU

SixXth

treart

thes

programs were or :_.Ilf'l.1:!\, W
ten!

HERE 1I5
i =TRKE.

'UENTURE *© -

A RAEROSOL PRLINT
L=LERVE.

ZA-GUARANTEED

“CASSETTE 1" —
Silicon Software

‘Elephants Graveyard'® is an
adventure-type game in which if
yvou can survive five weeks in
the jungle you will find yourself
at the legendary graveyard, You
start with 100,000 Kes (the
local currency ) with which you
can purchase the assistance of
natives, as well as supplies of
food, guns and tents. Running
out of supplies or money to pay
the natives leads to an early
demise, so a careful balance has

1o be found at the start. As you
progress through the jungle
unpleasant things happen at
random attacks by hons and
snakes, guicksand, storms, los
ing the trail and such like.

The game looks like anather
ZXB1 conversion it has no
user defined graphics and very
little sound or colour. There are
some minor bugs which suggest
it hasn't been thoroughly
tested.

Also on the cassette iIs

oales’, a marketing simulation
game for any number of players

e e ———— s —
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n which you are in charge of an
ce cream stall. You start with a
working capital of £2 and have
to decide how much to spend on
advertising and ice cream stock
based on the day's
forecast. |

wheather
usually ran into a

REVIEWS

used. This program would run as
happily on an old-tashioned
teletype as on a full colour bells
and whistles home computer
Both programs will run on a 16K
or 48K Spectrum

ment This relentless and
repetitive game left me rather
frustrated

In ““Reverse’’  nine random
digits have to be juggled into
order. It appears to have beenin
cluded to make up the numbers,

have been destroyed with Pro
ton (sicl) torpedoes, 0 you can
end up with minus 1 Klingons on
the long-range scan. Perhaps
they are anti-matter Klingons! A
very limited version of the game
All four programs make little

- severe iquidity crisis all my “'Cassette 1" is £2.95 from and certainly isn't of commercial or no use of the extra graphics
unsold ice cream meltad! Silicon Software, 24 Short quality and sound facilities on the Sper
. Apart from the opening titles, Lane, Stanwell, Middiesex “"Startrek’’ is a version of the trum, and show signs of being
to no colour, graphics orsoundare TW19 7B8Q classic galactic war game. The hastily put together Serious
he short range scan gives a graphic  Software/ they must be jok
fhe Day = Stall 1 display, but for some reason INg
Ih user-defined graphics have not "'Spectrum Games’ is £6.95
“”" nSSElLS: £1.82 been used for the Enterprise, K| from Serious Software, 7
B i . _ ingons or starbases. Phasersstill Woodside Road, Bickley,
5 “dvertizang sa.9ns <COost J1Op each. shoot at Klingons after they Bromley, KentBR1 2ES.
m
ely AEE. PORSE O3 &F B8Ch Startrek’ - Serious Software
~ress M for = weather report. .;cﬁ}ign
The weather forecast: - 2 fFt stairs wup
an Jrward:wall
he aht corridor
d : . . ’ snter command
% = O think you will be pounced on s 9iant rat kas appeared!
1 uamplres and by a gargoyle or vampire. The i1t i3 & feetl away rrom you
=5 Gal"gﬂ\'les delay loops for the command en waI ke a move berfore 1t rinds Jou
s try have been poorly programm
_1 | Quest’ is a non-graphics ed, so the timing of key presses
adventure game with random iscntical. | found nearly all of my
:‘I] )cations and monsters. It is commands being ignored until | B - - SA TS
1-| played inreal-time, soif youstop inserted an extra pause state wluest - =S&raou e i
at
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NEWS

Rival svstems Grow

it may well be that the
reign of the Sinclair
computers is over — as
more and more low cost
systems come on the
market.

Richard Altwasser and
Steven Vickers, the two
principle people behind the

black and white, has ZXB81
like graphics on its keys
{(which tend to follow the
standard Sinclaw layout, in
terms of the position of things
like the question mark, colon
and greater than signs), and Is
certain to generate a lot of
interest, especially in the
education market. It appears

i

~

iz

Spectrum, have released their
Jupiter Ace, a computer which
uses FORTH, in contrast to
most personal computers
which have BASIC as their
main language

The Jupiter Ace looks
suspiciously hke a ZX81 with
a Spectrum keyboard. It is

that Jupiter Cantab, as the
Vickers/Altwasser company is
called, seems set to repeat
another Sinclair charactensuc
long delivery times, but this
may only be teething IrUL.t}ES

L

Richard Altwassar

The Japanese
invasion

A host of micros for under
£200 will be launched at the
British market in the next
three months, from
manufacturers like Casio and
Sharp, and each of these
could significantly erode
Sinclair's impressive lead

Sinclair, however, is not
sitting dle

Under the anergetic nand of
Bob Denton, the company
Prism Microproducts, has been
pushing the £49.95 black and
white ZXB1 into every outlet
it can find. Dealer ads like the
one illustrated are pushing the
Sinclair gospel hard

After a long period with
exclusive retail distribution
amiths now share the shop
tlicor on ZX81's with a
growing band of outlets. The
major ones 1o have the
machine include branches of
John Menzies and northern
chain Wigfalls
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Oye, Oric
Tangerine have just launched
their new £99 computer, Oric
1. which will pose a much
greater threat to the Spectrum
than does the Ace, because
Ornic's specifications compare
very favourably with the
Spectrum

A new company. called
Onc Products (funded by
Beritish Car Auctions!), has
been set up to push Oric 1
through mail order, and
through the retail trade. The
company claims, naturally
encugh | guess, that their
computer is better than the
Spectrum but think that once
Oric is seen as getting a
market lead, Sinclair will
respond by cutting the price of
Spectrum. The 16K Oric is
£99 and this will be available
by mail only, A 4BK version
tor £169 will ba available
from retail outlets. A Prestel
modem 15 planned which
should sell for around £60

Oric 1 has a Centronics
interface for standard printers,
standard Microsoft BASIC, a
1 6-colour display, and what
the manufacturers claim is "hi
fi sound’.
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Dragon bites hard

Although the Dragon 32
has been criticised in some
guarters for being a little
overpriced for its capabilities,
and for being built around a
relatively ‘old’ ROM (much the
same as the one in the Tandy
Colour Computer, which has
been out for a couple of
years), ZX Computing editor
Tim Hartnell says the Dragon
has made quite dramatic
inroads into the popular
computer field

Part of this inroad is due to
its wide availability, and the
way it is being pushed at the
retail level,

At a microcomputer show

in Croydon late in September,
the quantity of Dragon support
matenal most notably from
Premier Publications, a major
software firm which has
started a Dragon club
suggests that more and more
people will be attracted to the
machine, simply because the
software backup is there,
When he was recently
interviewed on BBC radio, Tim
Hartnell was somewhat
surprised to find that of the
four people in the studio
none of whom knew too much
about computers two were
thinking of buying a computer,
and the machine they were
planning to get was the
Dragon

Whither Binatone?

The promised £49.95
Binatone colour computer
seems less of a figment of
some PR writer's imagination,
and more of a reality,
following the disclosure by
Binatone managing director
Partap Lalvani, that their
computer will be built by the
Hong Kong company,
Electrophonic Corporation,
who made a name for

themselves with a low-cost
product which closely
resembled the Sony Walkman
personal cassette system

The Binatone computer
looks like it will have a
Spectrum-like keyboard
{although somewhat larger),
but will offer exactly the same
facilities as the Dragon, which
costs four times as much

It is understood that the
Binatone machine will be built
around the same ROM as the
Dragon

school support

To increase its direct
support to schools Sinclair has
appointed E J Armnold & Sons,
to act alongside its existing
distributor, Griffin & George. It
is also in advanced negotiation
with other leading educational
distnbutors,

For the general promotion
of microcomputing in schools
Sinclair is producing, in
association with the
Educational Foundation for
Visual Aids, a special
videocassette which will be
made widely available to local
education authornties and
nstitutions

Finally to coordinate its
ncreased activity in the
aeducation sector Sinclair has
appointed David Park, who
was with Sinclair between
1969-79, as educational
marketing manager, and John
Wright as educational
consultant. A former primary
school headmaster, John has
been widely active in the
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promotion of school's
microcomputing

The Department of
Industry’s ‘Micros in Primaries’
scheme was announced by
the Prime Minister on July 16
It is estimated to be worth up
to £9 million, and will operate
from October 1 to the end of
1984, 27,000 primary
schools in the maintained and
independent sectors are
eligible for 'pound-for-pound
support’ and should apply
through their local education
authorities

The scheme offers
packages based on thrae
microcomputers: Sinclair ZX
Spectrum (48K memory
version), BBC Model B and
Research Machine's 4802
lhe Spectrum package comes
complete with "Hornzons’
waealcome tape to introduce the
computer, RS232 interface
board, cassette recorder,
Microvitec colour monitor or
black and white TV, custom-
built tray to house the
equipment, manuals and leads

" 4

Taking control

The new ABACUS
COMTROLLER for the ZX
Spectrum has the SAVE and
LOAD modes of the orginal
model, eliminating the tedious
swapping of plugs when
saving and loading programs
on cassette

The added feature is the

AMP mode which switches in
the built-in amplifier and
loudspeaker to boost the weak
Spectrum sound output. The
volume can be adjusted by a
control at the rear of the unit
The unit is powered off the
Sinclair power pack. All
connections are plug-in
therefore no soldering is
necessary. The plugs that go
from the controller to the
cassette recorder are standard
3.5mm jack plugs. If the
customer has a DIN or any
other connection on his
cassette recorder, we will
happily supply the appropriate
plugs. The controller has
already met with great
demand and s avalable direct
from Abacus Electronics or
over the counter at the Buffer
Microshop in London

The new controller i1s priced
at £14.95. The onginal
controller for the ZX81 is still
available priced at £12.00
inclusive

The ABACUS
CONTROLLER is made by
Abacus Electronics, 186 St
Helens Ave., Swansea, West
Glamorgan, SA1 4NE

Big growth predicted

Clive Sinclair

Whether it is Sinclair that
gets the lion’s share of the
market, or some other
manufacturer, there seems no
doubt that the micro market is
going to keep growing at its
present explosive rate

John Golding, UK manager
of Hewlett-Packard’'s personal
computer group, predicts that
personal computers will grow
at a compound rate of 130%
a year to 1987,

He says that by then, a
third of the £7,000 million
spent that year worldwide on

personal computers, will go on
portable ones
Understandably, his
comments came at the same
time as he unveiled a new
computer from his own
company, the £693 HP75C
portable machine, which looks
like a slightly smaller
Spectrum, modelled after the
handheld Sharp PC-1211. It
has a single line display,
magnetic card reader, and
16K on board. Peripherals like
a tull-size monitor, printer and
digital cassette unit will add
another £ 250 to the price.
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Coing to school

Of course, Sinclair has also
got the advantage of a belated
government backing for his
computers.

Some 27.000 primary
schools are now eligible to get
government assistance in
buying a Spectrum, and
Sinclair themselves have

\\ “ T —

e

added extra frosting to the
government cake

Sinclair's ‘frosting” scheme
extends the Dapartment of
Industry’s new E£9 million
'Micros in Primaries’ project,
and is part of Sinclair's
continuing commitmeant to
education

Schools ordering Sinclair's
ZX Spectrum personal

‘objective,

computer under the
government scheme will also
receive a free Sinclair ZX
Printer, a free copy of the
LOGO computer language, and
ten special discount vOUchers,
valid until the end of 1984

One voucher may be
roeturned with each further
order for a 48K Spectrum,
Schools may opt to use the
voucher either to obtain a £45
discount from the Spectrum’s
normal price (E175), or to pay
the full price and receive with
their order a free ZX Printer,
worth £59.95, both prnices inc
VAT, In total Sinclair's
contribution 15 worth up to
£15 million

Speaking at a London press
conference, Clive Sinclair
explained: ""We were delighted
to participate in the
Department’s scheme, and
fully share its declared
‘to give- all young
pupils experience with
technology’

A N S

—

""Believing that one micro
per school 15 inadequate, our
scheme seeks to make
computers available at low
cost 1o provide sufficient
numbers for all pupils to have
practical ‘hands-on’
expenence

The new offer is part of a
comprehensive Sinclair
package, covenng equipment
software, personnel and
technical support, which wall
further the development of
microcomputing in primary
schools.

Provision of LOGO and, at
a later date, PROLOG will
make available two of the
most popular computing
languages for junior education
At the same time, recognising
schools’ urgent requirement
for software packages, Sinclair
is cooperating with
educational specialists to
expand its own range
alongside the government
scheme's 150-program library

Press and tell

At a recent press
conference, Sinclair
Research’s Nigel Searle
intimated that a super-low
cost Prestel adaptor for the
Spectrum would be available
in due course. He didn't say
how much it would be, but it
sounded as if he was hinting it
could be as low as £20.00

The press conference was
notable not for the
announcement, but more for
the impression it left in
journalist’s minds that the
purpose of it was more to
discourage other pecple who
were working on Spectrum-
Prestel interfaces, than to
announce anything.

The announcement came at
a time when interest in the
interaction between micro
users and Prestel is increasing.

Bob Denton (already
mentionad in connection with
Prism, the company which is
flogging ZXB1's to the retail
trade), has also teamed up
with Richard Heese to form a
company to set up a giant
micro database on Prestel
They've offered user clubs
free pages in return for
providing software for the
pages

At the same time, British
Telecom have announced that
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Crowded scenes at the New Horticultural Hall,

New Microfair
venue a success

The ZX Microfairs, which
have suffered from
overpopulation problems in the
past, have found a venue
sufficiently big to take the
crowd the New
Horticultural Hall, Victoria, as
this photograph of a recent,
and most successful fair,
shows

The next Microfair will be
held at the same venue, a
week before Christmas.

they've decided to give
residential users of Praestal
‘free’ access 1o the system
from 6pm to Bam Monday to
Friday,
and all day Sunday.

There will be no time
connect charges if the system
is accessed in these times,
The whole lot will be covered
by a quarterly subscription
charge of £5.00

The non-business use of
Prestel has been most

from 1pm on Saturday,

disappointing to Telecom
ISome sources ELJE.]_I.']E}HT there
are less than 3,000 personal
subscribers in the whole

country) and this new price
scheme is intended to try and
bolster the systems flagging
fortunes

If you get hold of a Prestel
system, start at Aladdin’s
Cave (page 700) and you'll
get access to a wide range of
ZX81 and Spectrum
information.

Making the most
of tape

To help owners of small
computer systems make the
best use of tape as a medium
for outside storage, Mike
Salem, head of the ZX
business software company
Hilderbay Ltd., has written and
published a book called ‘The
Microcomputer User's book of
Tape Recording’

This 60-page book, which
costs £2.90, covers such
subjects as ‘choosing a tape
recordings’ and one subject
of tapes’, 'making reliable
recording’ and one subject
sure 1o interest ZXB1 owners,
‘loading ""difficult’” tapes’
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Dld | sav that? '_'rll":_h'r:‘f;rl_li IT but we soon put SpECtr!.lm DOOk ;*.u'_[:-r;.Thr;rf. .ilrl- rr--;‘_[;ll'__]r‘-iﬁll'|l_] the
at ng watential value of having
The article, in a specia EHD'GSIU" :-.;..-. trum titles in ther !.:Iu‘.
While looking through some issue of Electronics Today Every publisher in the Fontana Paperbacks will
nd magazines, a f.‘m._‘.r'-\gh."c; called “'Electronics Tomorrow country seems to have shortly ::-_H':i:f.f" a book by
terview with Clive Sinclair continues: ‘‘We asked Clive if discovered the Spectrum, and Harrow student Robert Speel
was found he had got over the bad name a flood of books '..',-'!‘Elt his on better programming on the
In 1977, Uncle C, looking he once had. In the hi-fi days by no means at its height — IS gpectrum and ZXB1, and
fapper in linted glasses, a t was commonly rumoured filling specialist and general Penquin Books have a title in
vide floral tie, and with four that he had a 20% failure rate bookshops the .:'.II::--'-II"-*
isps of hair plastered n some of his products. Mr The books include Shiva’s Sinclair's own publishing
vertically down his forehead is  Sinclair said: ‘True. The guality | 'Computer Puzzles: For company, Sinclair Browne, has
woted as follows control wasn't as good as it Spectrum and ZX81" and a series of h|'|r ks under the
We're not basically in the should have been, there's no Easy P""]"—”"”‘-”"'-‘ for the ZX general title ‘Sinclair Computer
1255 of the hobbyist these doubt about it Our quality Spectrum’, both by lan Guides” (which include such
javs although we tend to s superb now Stewart and Robert Jones esoterica as ‘Comoputers for
make products which are And what about home Granada’s 'The ZX Spectrum Farmers’). The Spectrum title
technologically computers? Oh Clive, did you and how to get the most from . an by Tim Hartnell with a
nteresting really mean 1t when vyou said i Interface’s "Programming foreword from Uncle Clhive
Spe aking of the Black | think there s not much use Your ZX Spectrum’, by Tim himself, is ‘'The ZX Spectrum
) Watch Disaster’, he said for the computer in the Hartnell and Dilwyn Jones Explored’., and as well as the
1 What went wrong was one home In 1984 land and ‘The Spectrum Software axpected contents ('making
f those things that happens remember, he was talking in Library’ by David Harwood the most of sound’, "how 1'5'!"'
- ow and again, and it was 1977) we'll be more into and Richard Altwasser’s 'The write games programs’ and
tough luch computers than we are now Cambridge Colour Collection the like) includes a chapter on
His comments on another We see ourselves as in on the Of particular interest is not 3-D graphics, and one which
product which did not meet beginnings of computers with only that the general standard s intended to act as an
full expectations, the PWM the programmable calculator of presentation is i/mproving ntroduction to machine code
¥ amplifier: ""We didn't test it I'm sure that we will have (and our reviewers look at the
- thoroughly enough before we gone a lot further by then quality of the contents in the
book review section of this sinclair village
Machine cade test examing the ?.;-:31_ ROM, and issue of ZX Computing), but pruves a hit
tuol look at hcf.f. F{A":'L programs also that mainstream |
are stored in BAM. The at the P_cw SHﬂw
Machine Code Test Tool’ is 32-page booklet, written, (as Crowded stands meant happy chaos
the title of a handsomely was the program) by Francis for most suppliers in the
L= oresented cassette and Amnaly of Oxford, seams a ir Village at the
f -..-.',-,u for the 1BK ZX81 c 1r-*'-1|, accurate introduction PCW show
which has been prepared in y £80-based machineg code ~
order to give practica -‘.1.1[.hlr1t: Code Test Tool' is 1 . e —
samples and "hands-on £9.95, and i1s available from e
gxperience of using machin F Ainely, 76 Linkside Ave
-ode programs, as well as to Oxford Ox2 8JB.
ROM_based books ..'1."-=-"' holds the 2,000 to
1,000 words which comprise
more than 90 of written
Researchers at the English, and a second “book
i University of Colorado are ROM which stores the other
.'.L'-'i--rn; on tiny 'books’ which 10% of words, and ‘calls’ the
re h 1 ROM form. and ROM-stored ones when
then lr'-.ldt.- availlable, a page at needed
3 time to readers With this technique, they
Mormally, it takes a lot of hope to be able to bring the
emory 10 hold a book orice of ROM-books down to a
i sround £ 150 woarth of the point where they would be
new. L1 64K RUM chips commercially attractive. Now
However, the bottins at the f Uncle C can only get his
university have decided that flat-screen telly act together,
vl tha I v round the we'll soon be ‘reading” ROMs
lem is to have a ROM on the train
if
Getting jobs Star is giving away [ 10,000
to get the best ideas for
Uncle C's company is creating jobs off the ground,
backing the Daily Star's ‘Get and Sinclair Research has
Going campaign to find pledged support adding
r.ll..ll"*ll..'i" |¢ jobs for tee nagers £1.000 to the prize fund
| To help and encourage Prime Minister Mrs
| youngsters facing the ever Margaret Thatcher has already
growing dole queues, the Daily backed the scheme
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user's clubs

The number of user clubs for
ZX anthusiasts continue to
grow. The National ZX User's
Club 144-46 Earls Court Road,
W8 BEJ) ac
umbrella club, mamtaimng a

omprehansive

Londor ts as an

list |_|1 every

r!.d,

ocal club it can locate

club 15 giving away a DooK O
20 programs (10 for the
ZXB1 and 10 for the
Spectrum)
One pound will get
VoL 8 sample copy of the club

to each new
member
olus details of the

magazine

services it offers members

Local clubs include the
I|'||-;|,'...'|-"-|:'|

The North London Hobby
Computer Club has ZXB0/81
users group meeting eac h
Monday might from 6-9pm. It
15 held at the North

= iy technic

Longdon
Holloway Road,
London N7 (diagonally
oppositée Holloway Hoad tube
station). Tel:01-607 2789

Other local groups

® Rooger ‘IJ'-,'.-IT: 23 Arunde
Drive, Orpington, Kent (66)
20281

® Austin Knott, 269
Telegranh Road. Deal CT14
oEJ

® Christopher Moeller, Gross

‘1 -: d
Germany

4100

rurtfurstenstasse
Hieleteld 1
® Danmarks Nationale ZXB0O
g ZXB1 Club, Skovmaosve B,
4200 Slagelse Dk. Denmark

® Steve Brumby, 38 Eastfield
Road, Messingham,
Scunthorpe, South
Humberside

® Dawvid E_‘,{I.-Itt;rjl-:n PO Box
169, Kingston-upon
Surrey KT2 5Y0Q

® Anthony Quinn
Heckenrosenweg 6
Gifhorn, W. Germany
® Conrad Roe, 25 Cherry
Tree Avenue, Walsall WS5
4LH

® lan Watt

Thames

3170

107 Greenwood

Road, Clarkeston, Glasgow
® J Palmer, 56 Meadowfield
Drive, Edinburgh. (031-661

3181

® Leeds Microcomputer Users
Group. Meets fortnightly on
Thursday evening in Leeds
New members welcome
Contact: Paul O'Higgins, 20
Brudenell Mt., Leeds 6
Tel:(0532) 742347 after

6pm

® Brunel Computer Club
meets alternate Wednesdays,
19.00-22.00 hrs at St
Werburgh's Community
Centre Mr R
campson, 4 The Coots
atockwood

Lontact

® Worle Computer Club
meets alternate Mondays,
19.00-22.30 at Woodsprings
Inn Function Rooms. Contact
5. Rabone, 18 Castle Road
Worle, Weston-Super-Mare,
Tel:0934 513068

® P. Compton, 29 North
Marine Road, Scarborough
North Yorks. YO12 TEY

® Alan Gunnell, 86 MNursery
Road, Hookend, N
Brentwood, Essex

Avon

® Jonathan Meyer, Vanspaen
6524 H.N

Holland

® Raymond Betx

Moulin 38, 1328 Ohain,
Ht‘ll:JII:‘I'I

® ZX Microcomputer Users
Group: Paul King, 25 Fir Tree
Way, Hassocks, West Sussex
Tel: Hassocks 4530

® The Inverclyde ZX User's
Club meets fortnightly on
Mondays at Greenock in the
halls of the Greenock Society
Kelly Street.

atraat 22

Nymegen

Chemin du

lor the Deaf

® The Gwent Amateur
Computer Club
50 Rll‘-w_.;'r',-tll.uj Hill,
Newport, Gwent NPT OEB

® ZX81 Datorklubb, clo
kKenneth Nilsson,

larn Hazi

{Secretary)

Drottninggarden 244, 5-261
46 Landskrona, Sweden

® L. Henson, 2 Lark Down
Trowbridge, Wils, BA147.)X
(Tel: Trow 67477

® The Aylesbury ZX Computer
Club: contact Ken Kmght on
Avlesbury (0296) 5181 or
write to him at 22 Moumnt
Street, Avilesbury, Bucks
HP20 2SE

® Harlow Micro User’s Club
meetings are at Kingsmoor
House. P.!rr|r1[_:|[1n;:-r‘ Road.
Harlow, from 7pm to 9.30pm
avery Maonday night

® The 81 Club: Mike Hayes
54 Qakley Place, Grangetown
Cardiff. Tel: Cardiff 371732
® New Brighton Computer
Club, Merseyside: 051-639
6712

® Keighley Computer Club
Colin Pnce, Red Holt, Ingron
Keighley. Tel:0535 603133
® Mid-Cheshire Computer
Club: Dave and Liz Clare, 227
Townfields Road, Winsford,
Cheshire.

® South Trafford Computer
Club: Contact Dave Edwards

® Royston H
Mallard Crescent

Bognor Regis, West Sussas

Wallis, 22

Pagham

'Ir_p!;l: 410 T'.' :Irl'l' vl
66795
Harrogate

The Harrogate ZX Users
Club meest at the P.H.A.B
Club in Harrogate. Details o
the club can be gol from the

Harrogate branch of W.H
Ssmiths. You could also
itact Mr 5. Atkinson at Flat

2. 32 Heywood Road

Harrogate

Belgium
P. Glemns

ms Cliub KNown 1o as many

son wants to f"'ld:'«."

Belgium ZX users as possible
The address 10 contact is
Priester de L'Epeestraat 14
1200 Brussels, Belgium. Oh
ves, the name of the club s
the Belgian-Dutch
Microcomputer Association

Orpington

The QOrpington Computer
Club meets every week on
Frndays and claims to be open
365 (count
Associate membership of

em) days of the
vear
the club is available at £8.00
per annum

For further details get in
touch with Mr J.P. Gibbon

Robert Watt (Tel: 3006 on Manchester (061) 969 14, Avalon Road, Orpingtar
evenings) has full information 3317 Kent BRE 9AX
FODt’f I:)OOIS aways, and so on, All you Forecast and the H5 Horse

Some computer games can
go cold after a while, so here
are two interesting non-games
for the ZX81. The Z4 Football
Pools Forecast and the Hb
Horse Racing Forecast are two
new programs for the ZX81
16K machine that promise to
offer not only endless
entertamnmeant t]LJT also a
chance to perhaps win the
pools or bring in a big win on
the horses.

These large and well
documented packages are
data or form processing and
analysis systems that are
simple and easy to use, You
simply enter the performance
of the football teams, for
example, and your ZX81 will
analyse all vour input,
including an interpretation
based on your own hunches or
inside information, such as
‘star player has broken leg’,
and it will output its's analysis
of wins, draws, homes,

have to do. the supphers tell
us, is to fill in the coupon and
decide what 10 do with all that
moneay!

The H5 Horse Racing
Forecast Program works in a
similar way. Once you have
put in the mearnts, form,
performance of any number of
horses in any particular race
the options for you to back
are displayed Another tip
from Holly Products, the
suppher '‘Don’t tell vour
bookmaker, he might not pay
out with all that meamaory
giving you an
advantage’

The man behind these
complex statistical analysis
programs is Professor George

unfair

an expert and lecturer on
Statistics and how to make
them work 1o provide useful
and interesting results like
What might win the 2.30 on
Saturday’, That's useful!

The Z4 Football Pools

Hacing Forecast Programs are
availlable, tully documented
trom: Holly Products
Blackthorn House, Dukes
Lane, Gerrards Cross, Bucks

Expandable RAM

A new BRAM pack
the ZX-Panda, comes with
16K on board. It can easily be
upgraded to become a 32K
RAM. by the addition of an
expansion module which fits
inside the ZX-Panda case
mating

called

r111_'r|_* are no
problems’, because the case s
contoured to the ZXB81 for
stability. No wobble problem
The 16K unit is £25.00
with 16K expansion module at
£19.95, and the two
together, giving 32K, is
£39.95

Details from Stonechip
Electronics, Unit 4, Hoskins
Place, Watchetts Road,
Camberley, Surrey.

here

T T T e ———
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Britain's Biggest Magazine
For The Sinclair User

Make sure you get every issue of ZX Computing —
Now bi-monthly!

n Just £11.50 will ensure the next six issues will be
lovingly wrapped and posted to you. Just fill in the
of form below, cut it out and send it with your cheque
0 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 — Now bi-monthly!
.-..III IIIIIIIIIIIIIIIIIl.l...l..ll.l....l..l‘
] "" [
I am enclosing my (delete as necessary)
I : SUBRLS i S S cheque /Postal Order/International Money |" | =
Orderforf.......... Wl i
. : - SEND o (made pn;ﬂﬂ;m ASP Lid) |'____!; .
. ut out anc O: Debit my Access,; Barclaycard * '?! .
i *delete as necessary) Vi |
g ZX COMPUTING Subscriptions ( LYSA_| m
s | 513, London Road, E
i} Thornton Heath, E
o [ Surrey CR4 6AR Please use BLOCK CAPITALS and include post codes ]
% = NAME (Mr/Mrs/Miss) =
B ADDRESS n
B _ =
11. for i es
B SUBSCRIPTION fm B0 forsixissues _ =
i O ~ODE
B RATES £13 for six issues FRSiCe E
B (tick O as overseas surface mail O Signature u
- i ) 8 £23.80 for six issues o
= E appropriate) overseas airmail O Date B
E = W e




THE WINNERS

Train entries

steamin

W T, _n.
EERE

Lok inlad

In the last issue of ZX Computing, we outlined
our competition. You were asked to write a 1K
Z2X81 BASIC program, which had something to
do with trains (1), to win either a printer, or one
of five sets of the great Psion/Sinclair software.

We were most gratified by the
response. Hundreds of entries,
many of them showing that a
great deal of time and trouble
had been spent in creating
original programs which,
however thinly, had some link
with trains

Winning Program

The first prize, and winner of the
ZX Printer, is John Penney of
Newton-Le-Willows, Mersey

side, for his imaginative program
in which you are running along
the top of an infinitely long train
which is going under a bridge to
the right of the screen. You have
to run along the track (using the

86

5" key), and jump over the
gaps between carriages (using
the " /" key). When you tinally
misjudge, the number of car
rnages you ve jumped 15 shown

Runners-up

The five prizes of sets of Psion's
superb software for the ZX8B1
(which is available from Sinclair
Research) go to, (in no particular
order ot menrit)

Members of the Periton Mead
School Computer Club, for their
program ‘Arithmetic Point
Duty’

Nick Telfer of Whitehaven,
Cumbria, for ‘Tay Bridge
Disaster’, which was suggested

by his nine-year-daughter, who
owns the ZX81

Norman Martin of Kempshott
for his ‘Signalman’ program

Paul Caris for his game (which
we found extremely difficult to
finish with even a tiny profit) to
run a rallway company; and

D A Stanford, Kinross, for his
program in which you have to
keep a steam-driven train going,
by feeding coal into the boiler,
without blowing up the boiler

Congratulations, your prizes
are on their way to you. Special
mention, for programs which
nearly made it into the wWinners
list, for Karri Kaksonen of Fin
land (‘Transportation’), N
Howard of Roydon (‘Inter-city
Tape Hunt’), A Johnson, Seaton
Ross ("Track Layer’), T J Allan
Hampton ("Shortest route on the
Circle Line’) and David Picker-
ing, Bordon (‘Build the Line’l
Here are the winning programs

TRAIN ROBBER —
John Penney

Run al-:mg'[hetram withthe "'5""
key, jump gaps between car

riages with the "*7°°. If you get
carried to the right of the screen,
where the low bridge is, the
game ends, and the number of
carriages you've jumped I§
shown
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S LET C=NOT PI

1@ LET ¥Y=INT PI

15 LET X=Y

22 LET S-S
R

25 LET As="1EN" +A T 0 1)

3@ IF BND:.B8 RAMD 843 T
EN LET A% {Z2)="" "

o PRINT AT ¥ .X;

480 LET MX=¥4+1 { T E = . "<

45 IF X»3@ THEN GOTO UPRL = b

S8 PRINT H" 4, B RS AT ¥ . X, "%

SS IF Q8(X+1) =" * THEN cOTO uA
L "9s*"

EU IF INEKEY 5="7 ITHEN JAL

65 LET C=C+1

YA GOTO 25

?Sﬁ'-‘i:‘l 4T AT v, x; AT VAL "2

.xl . . P-r lq..‘ﬁ!._ ..E..

98 GOTO VAL “"56°¢
95 PRINT C

200 psi. You have to travel for
200 miles, adding coal when

STEAM POWER —

e
al

|
O
tita =«

P
A

M Z O~
o -2

P
L
1N 2 1]

G MU TORO ) e
S-Jfﬁ“"l’;ﬂ oy

o0
ONG+=6

L=S5IT 21 THEN GiuTya COLE "CO
INFPUT A R
IF A<:>ABS INT A OR A>PI OR
ELE_":“ AND C=5IN PTI) THEN i
LET F=F=-RND+ (CO T

B dom. C+ (CODE "5 "#RND A
1LET C=C-(CODE “§ " AND A-CO0
s

LET P=P=(U/12) ##2+F 3F ¥SEN F
LET VU=sU+((1@ AND U<32) AND
={({1@ AaND V>89) AND A= 3)

LET U= AMND P >uAL 155"

LE! DxD4G s

GGTD PIxPI

._;‘ "' ’ N

PRINT 'Juccé

GOTO wusL 'JDU

F_'HIN'T “B{}I:._Eﬁ ERF'LEIEH:,‘;

SUKE UBL “16410" .SGN PI

RUN A RAILROAD —
Paul Caris

Just enter the number of trains money)

much you'll charge passengers
for a 50 mile trip (you get four
months to break even, or make

and see how clever yvour

DA stanfnrd needed. Too little. and the train  YOU want to buy, and then how  decisions were
_ will stop; too much and the 128 LET 8=100068
You are driving a steam train boiler will explode. Can you 20 PRINT "NO. OF TRAIMNS AT £10
There are 60 cwts of coalinthe make it for 200 miles, without gga@ * :
tender and the boiler pressure is running out of coal? 38 INPUT B
~ 1 BT e e 42 PRINT B
g E“‘”““p S@ LET C=(B*2000) +500a
= LET D=SIN PI 6@ LET D=B#10000
42 LEV 615095 cos 7@ LET E=R-D
S 1LEY =D 80 FOR X=1 TO 4
a4 CLS 2 _ by e o 1@d& LET J=8
_ iS5 _PRINT “COAL. STORE" ,C, "BOILE 11@ PRINT "TICKET PRICE IMN £
R '.—-Hi:;-:n..'-l-‘.r_"_,P DISTHNCE GONE " ,D, 128 INPUT € '
SPEEL™ .V, , PETIDN°“ 138 PRINT F
i?iiF P}UHL "FCST THEN GOTO FPE 1483 FOR Y=1 TO B
EK P 150 LET ¢C=IKMT [(BRND=zF1! 1
T 1o IF DPYCODE Cos THEN GOTO 16@ LET H=INT . F.. : f? fil % e - « |
PEEK SIN PI S@e -2 '
12 IF P VAL 158" AMND C=SIN F1I 17@ LET J=J+H
_ 1
a5
cial |
ich |
}S :
=in
N
ity
ton
an,
the
ar
B').
ns:
=
get
en,
the |
* of ,
. The prize
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TEGSTANTOIe  THE WINNERS _

180 MNEXT Y L=
198 PRINT “NO. OF PARSSENGERS= ™ %5 LET D=D+°
i v =

I-IU

THEKM GOTD 41

: 33 Li_uE 13
200 LET K=FidJ 38 IF D>3+60#T,/100 THEN GOTO 1
22@ IF A(=E THEN PRINT “PROFIT= "~ = SEIIAN BE

41 }
=[l ks g s aa . s 45 LET N=IMT NM+3==NMNMD
a Il_ R*E THEN PRINT LOSS=E£"; 4 IF N<6 THEN GOTO 5’
: S PRINT AT 18, M ™ O 11 ,N:
NEXT X @
® PRINT "ASSETS=£";E

U'I%f'ﬂ[.-.'l'
=

S IF irM>»=D THEN GOTC 1=22

S'GNALMAN - from the left ("'*"'), while you ?L PA L‘E-E 1-!-';;_—.\_}‘”' e,
Nnrman Martin 'r'rd{:-:"ltr;;"lil ‘.;l.:lrfl\.].r.lf.l: over those from 'f T
@
2

7). You must never
Ihere are two tracks |!"|"'|I"l:,] nto allow a train in the central area
3 tunnel from each end, but only while another train 1S approa

¥OU CRASHED"

‘]

PRINT “SAUED"

® o sk ol b e

one track s inside the tunnel ching. You win if you get 20 PRUSE 100
You control the entry of trains  trains safely across 121 =T 183 :
J 1589 PRINT AT &:0;° e AT G,
18 LET uU=uvAlL LK | %% % ¥R
20 LET U=URi =4 140 DRETLIRN
LE1 =151 s b
2 LET w=URL =\
&G | ET —1 3l L L t ; o1 Cl
B LE ' L7, . o
@ LET S-=Y ARITHMETIC POINT  bring the train into the correct

D
B
nm
- -
1
I

= s - %4 » tion to steer it to (using the
:""‘- i RaV Periton Mead and 7" keys) t-y{iﬂ:!ﬂ-
. e SCHO.Q' computer number is on the sides of the
Cll.lb coaches. The only catch is that
st add 3

You must them togethe
You are on point duty and must before it reaches the station

platform. You know which sta
DUTY — i : i sl e

Gac

- F:‘ o 0 = ENEaN
o0

1

4

.
= -
-

! @ D]

22 LET L=u = L
& L
|_

% =
$=3

308 IF L<>3 O (EY gy = S - a =
ET L=L+U = e hidana £ e L =L_t§

51@ IF D>Y THEN LET D
320 IF D<=Y THEN LET i

= ™ ) o i .

330 PRINT AT U,L-U;"™ £":AT X.R 1092 LET D=UPRL T% :

).l oY 11@ FOR I=Y TO CODE “}" P
335 IF L3=R AND R:3 AND L2858 TH 120 LET A{I} =INT (RND#*iD:DY+YY @
EN GOTO S20 " 2T R T O -

348 IF D>Y THEN GOTO 4=5© SRR Sl DA (RND #CODE "8 7+

35@ IF R<>U THEN GOTO 33@ = . .

ZE28 PRINT AT ¥ . B: ™ = 15@ FOR I=Y TO LEN T$% WL ey

7@ LET R=U e 16@ IF CODE T%$(I) <CODE .t THEN

3 F R<>U=1J OR RND .2 THEN O NEXT = =

(iT)y=CHR%$ (CO

I
D=RND *2+24 copeE '8

El
4 LET TaT-=t 18 = %
41 IF T <% THEN &SOTO S2&8 190 LET T%=T%4+"= i ~
429 IF L>U-U THEN G0OTO 228 192 FOR I=CODE ¥ TO COLLC = _
v | "'-fér_"t "_'-{_-1' I [_.'Ii SO = = = :.'- =Tp 'E' OO E e = I ] O
528 PRINT AT UW.,Y; “"GAME OVER"™ E "
197 NEXT I
2@ LET C=CODE "™
TA‘I’ BRIDGE bridge before it collapses. Too oms LET B=C
slow, and it will crumble 2180 FOR I=PIPI TO COQDE = EN
D!SASTER e beneath your rear wheels, oo T %
Nick Telfer fast and you'll crash. Good luck 215 PRINT AT B, I-Y%
We found this one almost im 220 LET B=C ~
You have to drnve your train possibly difficult. Run this pro £1% r'i_:l:"”__ "?T C.I,T% e - =
using the “'8°° key) across the gram in FAST mode =48 | { C=C4+{IMEEYS="0"2 - INNT
245 TIF C*CODE £ THEN LET C=CC
S DE 'f :
————————————————————— =d LF C CODE i THEK { E7 e B
. '- :"- - -1- -I- 'II! 4:‘ E £
2580 FOR J=Y ToO CODE "H"
a0 MNEXT J
= = - 2780 HNEXT I
o t_" T MN= = s - .
€ ,_.ET“_: AT 1@ . 4 N ot 250 FOR I=Y TO CODE E
4 ] ¢ L% | i 4 = =290 IF C=I+C0O0DE " =10y = | —
------ ; 1 1A .9 s !'-1 = el ~ 3 < T
§ B = - - FTHEN GOTO 338
E =
2@ LET D=6 300 NEXT I
=1 GOSUE 13& %18 PRINT AT C,CODE "="; "##%"
=25 FOR T=12 TO o@ .'I~.:'3 STOP
=5 Ii C=2@ THEN GOTO iie 330 PRINT RT C,CQOLDE "/, "OK.
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- BUSINESS

Controlling
Your Cash

A useful selection of business aids
for the home and office, including a
personal banking system and
programs for VAT and book-keeping.

~

e
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BUSINESS

Cash controller

L.ash Controller 1s a new multi
1.",.f'll:.’,ll::l!'l r"II'IHl"\' [IFI"II']F.-H'I -‘--r T.”i'
Spectrum '
Shepherd

from Richard

Software. It com

bines a persona banking
system with home budgeting,
and a Ilopan and

noartgage
alculator. The bank account
and budgeting systems are in
terinked, so that transactions
through the bank account are
the budgeting
wihich

registered in
system under
are chosen by the user

The bank account holds up to
200 transactions, and will n
Clude standing nto

statements as

headings

orgers

they become

due. The statements can be
produced running from any
date, to any date, and hard

copies can be made using the

sinclair pnnter

Better Budgeting

The home budgeting syste
allows you 1o estimate expen
diture under headings which

and then produces

vanance figures, showing how

vou choose

close the actual expenditure
was 1o the estimate
T'it'.’ oan anda ‘I'l[]'”l:]i‘lﬂf‘

calculators will provide figures

showing the length of time
repayment will take, or the in
itial sum borrowed, or how

mucn a repayment will be pear
week or month., Very
when considenng a major finan

usetul
cial commitment!

The Password

In a program like this, securnty
I5 obviously important
Here t 5 ensured by 2
passwaord" which the
chooses, which is only known
to him. To avoid any problems
with crashing or data scrambl
ing if an incorrect date or .‘Il_JI__I[r'
is entered, this program has
been carefully crash proofed
The on screen instructions are
supplemented by printed notes

The Cash Controller costs
£10.00. and s available from
Richard Shepherd Software, 22

VEery

USer

Green Leys, Maidenhead,
Berks, SL6 7VEZ (0628
21107}

Getting serious

LX SAS 15 a new company

specialising n Serious Applica
tion Software (hence the
pany’'s name) for the ZX range
of microcomputers

Ihe initial software offerings

SO

from the company incluge
PAYE and Sales Ledger. Pro
grams under gevelopmeant In
lude General and Purchase

Retail

together with

Ledgers Accounting,
sSOome INnaustry
based accounting software and

index
all for

d comprenensive
ing retneval system the
16K ZXB1. Spectrum versions
are under development

Company director, Barry En
never, savs £A SAS also offer
tailor-made programs for
Spal iFi
quirements

Two powerful segments of
14K PAYE program offer
Yyou ophions to calculate or
check your PAYE code, and us
ing this calcalate your net pay
for next week or month

PAYE CODE CALCULA
TIONS this section prompts
vou with all the allowances vou
likely to claim and offers
you advice and also alternative

individual re

t
L

dre

sources of eaxtra information if
you are uncertain if these
allowances are applicable. The

program then displays and
prints your PAYE code and how
it is made up

NEW PAY CALCULATION
using your PAYE code this is an
automatic calculation of Na

tional Insurance and PAYE
deductions, with options for
pension plan and other salary

deductions, thus enabling you
{0 produce your next week or
month’'s net pay, even if yvour
PAYE code is changing, you
aarm axtra overime or your aar
nings inCrease, elc.

Both segments include full in
Sstructions within the program
which 15 L;-r{_;-1'f_*'_-,';..-,u|min,- wntten
with full use of the ZX printer,
although this piece of equip
ment is not necessary for full
value to be gained from the pro

gram

PAYE costs £6.50., and
Sales Ledger is £10.00. ZX
SAS are at Orient House,

42'45 New Broad Street, Lon
don, EC2ZM 1QY

Databank ZX81

Sanderson Software has releas
ed an information storage, sor
ting and retneval program for

the 16K ZX81
Databank

The package includes a good
ferro C60 cassetie tape with
the three wversions of the
Databank program on one side,
and a shorn example containing
a record hbrary on other
side, plus a 21 page (siFe A5)
operating manual. Whilst a 21
page manual may seem daun
ting, in fact a considerable por
tion of the manual is taken up
with explaining the concept of
putting office routines on 10 a

called

'.|||-'

computer a detailled "~"work
through'’ of the ‘"MUSIC" taped
program, and several more ex

amples |.]|1.'r"."| in some datanl
Each Databank program is in
two parts: the main operating
program, which 1S common to
all three wversions; and the
setting-up program with which
the user sets up his own layout
With Databank(S), (S for Stan
dard), the setting-up I8 done
‘on the screen’’ using only 3
DRAW'" the required
layout. As this takes up about
10% of the memory, Versions
V), (for Vocabulary) and (B),

Keys 10

(for BASIC) use another
method, sull esasy to follow
which does not take up this

memory space

lhe layout has the following
limits for each data entry: 1 to
3 screen lines 1 to 9
parts 'fu-:!tl;—.. 1 characier per
part/field up to a maximum of
29 The program with the
smallest data capacity IS pro
gram (S] at 9000 BYTES, and
as the number of entries is
automatically related to the size
of ENTRY, this is equivalent 1o
over 100 entrnies with the max
imum antry size of 3 lines with
one part per line, to 999 with
very small entnes

Tf‘t’ main u[_u_:r.f:lr‘n;] I:I'.'l:iﬂfan'l
has the following major
facilities (IMENU displayed on
the screen): Add entries, each
part separately checked for
length, and right or left justified
according to letters or numbers,
and displayved immediately after

pressing NEWLINE
CORRECT the last ENTRY

provided no other function has
been operated after ADD

FIND, or SEARCH on any
selected part/field by inputting
search lﬁf{:rnml:lun

SORT,
order of

into ascending
numbers and letters,

inumbers tirst), on
part/field

SAVE
plus DATA

Databank costs £5.00, and
5 availlable mail order only from
Sanderson Software, 1 Manor
If:u:.;r[. Breaston, DERBY, DE7
JAW

any selacted

saves the proganm

Income Tax

Micromega, the personal com
puter dividion of Quantec
Svstems and Software Lid
produces a number of serious
applications programs for ZX
computers, including COMP-U
TAX to work out Income tax or
the ZX81 and COMP-U
SHARE, a portfolio manage
ment program

Speaking for Quantec, MrRE
Cooke-Hurle said he believed
his company was oneg of the
few professional software com
panies producing 'serious’ soft
ware for personal computers
The company's other activities
nclude complex commercial
software for multiuser installa
and communications
software for n—lJn..'_-|.r-'|pIU
are engaged at present on a
project for a leading multina
tional company to link up to
200 geographically dispersed
locations, each equipped with a
micro into an integrated net
work all able to intercom
municate

Mr Cooke-Hurle said: “"Our
first personal computer product
was COMP-U-TAX, which was
distributed through W H Smith
in considerable volumes. It s
perhaps worth recording that
the project started off as an 'l
wonder if this could be done on
aZXB1' type of approach, and
it was all done on borrowed
equipment

COMP-U-TAX calculates and
checks your iIncome tax bill, has
1981/82 allowances and tax
rates built in, and i applicable
to UK personal tax payers. The
program allows for incomes up
to £99999 (so | guess it could
cope with yours), will allow for
a marital status change during
the year, and allows for calcula-
tions of a wife's earned income
election. The product comes
with a well-produced 24 page

Lions,
they

manual. Micromega are at
230-236 Lavender Hill, Lon
don, SW11 1LE (01-223
7672)
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ZX81 CAMES

Starting off at the
sharp end

EXECUTION and ANAGRAMS are two great word
games written by Paul Toland for the 16K ZX81. If
you haven't got a 16K pack, there’s no need to
feel left out, as Dilwyn Jones’ game CRASHER fits
happily within 1K.

Execution

Thisis a graphic vanation on the
hangman game. The computer
chooses a word randomly from
15 vocabulary, and you have to
guess what the word is, by
entering letters one at a ime
You're allowed 10 incorrect
guesses before the blade on the

guillotine does its job. There is
no need to press NEWLINE
when entering guesses

—

]

s
7.
¥ T

Frl

i
—_——
—

sy

e
. .-"_r:Jl.- -
e

s

e
G

[

A

P
L

=,
APy s 8

4
__f:,',., A g
Vo

Before you run the program
the first time, enter DIM
D£{30,10) as a direct com
mand, then start it with GOTO 1
(not RUN). Then, you'll be asked
to enter 30 words, one atatime.
For subsequent runs, start with
GOTO 5, and your vocabulary
will be safe. Enter *'N’’ if you do
not want another game at the
end. SAVE the program by
entering GOTO 390. Note that
the inverse E in line 390 should

£ % .
Sy

ZX COMPUTING CESRG 2 AN 1983

be entered as an ordinary E

Anagrams
The ZXB1 randomly selects and
scrambles a word. You must
repeatedly enter what you think
is the correct word, and the
computer will underline those
letters which are in the correct
position

You have a maximum
number of attempts before the
computer stops you and reveals
the word. You use “‘N* if you
don’t want another game, or
just press NEWLINE/ENTER if
you do

Entering the initial
vocabulary, and the subseqguant
changing of it, is the same as in
Execution. Save the program by
entering GOTO 340, and restar
the program without losing your
vocabulary, by entering GOTO
10. You'll need to set up an ar
ray, by entering DIMD%$(30,10)
in the direct mode before you
LH_‘I':!IH. then start with GOTO 1

It takes some time 10 scram
ble a word, sodon’t be surprised
if nothing happens for the first
few seconds of the game

Crasher

Mothing to do with some com-
puters’ habits of blanking out!
Y ou are drifting in space, the ob
ject being to clear up as much
debris as you can, particularly
those with a high CODE value.
The debris is valued according to
the code of the character of
debris. The letters score
highest, then numbers and so
on, Ignore inverse characters if
they appear for they do not
score because they've been af
fected by solar radiation and
mutated to theirinverse form, so
are not worth anything. The
keys b and B steer you left and
right in the direction of the ar
rows on the keys. You score
when the debvris is directly ahead
of yvou on screen so you ‘crash’

nto . The position of your
spaceaship on screen 15 set by X
horizontal position) and Y (ver
tical position). They are initially
sat by lines 10 and 20 to a posi
tion at about the middle of the
playing area of the screen. The
variable S records your score
and is set to O at the start of the
game by line 30. F is the variable
that controls the duration of the
game — it does not count in any
particular unit but 1S a8 conve
nient way of controlling the
length of the game. The time is
clocked upin line 50, one unit of
space-time at a time (1) The
statement LET F F + 1 may
confuse you a little since it is
hard to imagine F being equal to
F+1

Truth

It actually means add 1 tothe old
value of F to make the new
value. Line 60 is rather com
plicated. lt determines where the
character is PRINTed, which
character is PRINTed and
whether it's an Iinverse
character. Let us look at the
position first. The character is
placed at the bottom of the play
ing area (the Y co-ordinate Is set
at 20 and X co-ordinate to a
value from O to 19 by the ran
dom number expression. The
expression after the semi-colon
generates a character at random
from the number generated in
brackets after CHR%. The
number generated is a random
number from 1 to 63. The
following expression may look
rather strange, but all it does 15
determine whether to add U or
12B to this number (ie. deter
mine whether the character
generatedisinverseornot. Itisa
special use of the function AND
What it does is look at the
following expression, add O to
the value if it is not true, or the
value before AND if it is true, so
that 128 is added to the random
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number only if RND is less than  tion to immediately ahead of the

2. Thismakesitroughlyaonein position of the spaceship

Anagrams Listing

five chance of the character be- Therefore we may find what is i FOE %5‘% 1':'.?} 1.
ing an inverse, non-scoring immediately in front of the g gi'gxi-l;' 1 5
character. The statement after spaceship by means of the line 1@ RAND >
!hlhiura'.:itsThE-DM.J.J”-"-'T-“'"'3”“” 100, which finds the CODE of 2@ PRINT " RNRGRAMS"
V before it 15 scrolled up the the character stored at that 3@ LET R=INT (RND#*3@) +1
screen by line 70. This ensures memaory location by PEEKing the 48 LET Ug=""
the V is not PRINTed anywhere address held in the system =@ FOR I=1 TO 1@
other than the middle of the vyariables 16398 and 16399 68 IF Ds$(R,I}>»"™ " THEN LET Ws=
screen. Line BO checks the Line 110 checks to see if this UWS$+DE (R, I)
l‘QE"f‘hDﬂH] 1o see whether Wou reg i h.'ir;i-:'.:i“'r ahead I"}'F the Bg E-hrTL I.LEN ‘Js
steering to the left, right, or sgpaceship by means of the line L =L e
keeping it stationary, and (ja_it has o CODE of less than 64 =1 kE;’; ?!; e ( TO L)
'[T!:?T‘IHES\ the value of X accor- rather than less than 1.2335*.;0“ i‘?g L.ET R=INT (RND#L) +1
gy might expect from ‘I"ir” urwvrﬁlﬁ ize IF 5!59] sy * THEN GOTO 11@
. . character aetector S wWou -3 ¥ < Bl =t (X))
Printing and permit CHRS 118 NEWLINE 130 REXT I .
ru5h|ng markers that SCROLL might 1=@ PRINT “YOUR ANAGRAM IS ;S8
The Vis PRINTed in its new posi-  push upthe screen. You may like 1@ FOR J=1 TO 9
tionin line 90. You can see how 10 add this line which will stop 17@ PRINT J. " e
the effect given is that the the program if you hit a radia ila@e Ig';lﬁ:-_‘;_ g"
EPE!I-_‘EEWI;-, Lﬁ.,.f._ .“_Tr:|1,;pr'|j,1-_i.','r:'1 tion-mutated piece of debris: égg ?F Gs= u: THEN GOTO sae
[-.::r.l-]ry. W '.:,F" ?:.{:-ﬂl.'_..f_. ‘IE-WFI}_. xr; : _J 1 20 PRINT *
'j“f'h past he :.u-u,,c:lr'lr: part o 118 IF P=127 THEN STOP 21@&d FOR I=1 TO LEN G%$
ineg 90 moves the PRINT posi 215 IF I:;L THEN GOTO 245
2@ IF G$(I)=$(Ix THEN PRINT
i Eeded s T - ¢ NT
Execution Listing 23@ IF G$(I) < WS (I} THEN PRI
s
1 FOR I=1 TO 3@ 240 NEXT I
2 INPUT DS$tI) g:g EE%TNT .|
2 NEXT I = -
ih mamny OF ., >276 coTo 290
26 Lg¥ng.a 28@ PRINT "“THART'"S IT - ",
Eg #ET C=0G E_*gg ?ﬁgﬂ:}: 'F;:F.'Y RGARIN 72
R I=1 TO 1@ = T
S8 PRINTI;TAE’2 10 " SR o D e
82 PRINT AT 8.3;"0 O =
9@ PRINT AT 9,3; “>=«¢" 3S@ GOTO 10
10@ LET R=INT (RND23@) +1
3% TEF Do Crasher Listing
120 FOR I=1 TO 1@ 10 LET X=10
1320 IF D§(R,I)>" " THEN LET W§= 20 LET Y=10
JE+DS (R, I) >80 LET S=0
fee DEELE S& LET FoF+1
. =LEN W% = F=F+%
16@ PRINT FIT 8,20; "THE WORD" E83 FPRINT AT 2@, INT (RNDx29) : CH
165 LET Cg=" ??‘?‘?"?’?"-’"""” { TQ L} E$s% (INT (RND !-E:S-ri] + (128 RND RHND ¢
;7@ PRINT AT 10,20;C$;AT 21,Si" .20 AT v X;'
ER’ SCROLL
18@ PRINT AT E‘-,._," a3 80 LET X=X+ (INKEYS$="8" AND X<¢1
%EENIED%EK%‘%{ "R" QR INKEY$)»"Z" g*ééIEKE—:ﬁ_‘?=;5“Yﬂ;~:D X>@)
= 1Ih T : “UM AT Y+1,X;
198 LET C$=INKEYS 228 ggquprEH’r&EEH 16398 +25€ 3
¢ - L o = v 1&€39aq)
218 IF G§$« }UgfI] THEN GOTO 24@ 11@ IF P««54 THEN LET S=5:p
228 LET G=G-1% (G>» =R 2@ IF F<¢1@@ THEN GOTO S&
2230 LET G?tl] =lJE (I 13@ PRINT 5
248 NEXT L
250 IF Cs=Us THEN GOTO 32@ E
260 PRINT AT G,2,;" "k =
27 LET G=G+1 a
280 IF G<¢(l1@ THEH I."L'ITG 1?3
290 PRINT AT 12,3; "+ + =
2aa PRINT & B
318 PRINT AT E,EB,' COMPLETED"™ T -
315 GOTO 330 =
328 PRINT AT 2,20, "SUSPENMNDED"™ U
33@ PRINT AT 1@.22;Us ™ 381
24@ PRINT AT 21,5; "TRY AGAIN? [ 41
Fy
358 INPUT A% =
36@ IF Ag="N" THEN STOP .
37@ CLS ™
38@ GOTO S 5
382 SAVE "“"ExXER" »
480 EOTO B =
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- JOYST|CKS

FOR ONE JOYSTICK AND
INTERFACE MODULE

BUILT, TESTED & READY FOR USE

* NO SOLDERING, plugs into rear expansion port
between ZX and Ram Pack, Printer or Microdrives.

TWO JOYSTICKS connect via one interface module.
* NO SPECIAL PROGRAMMING, Joystick |
operates as keys 5 to 8 through inkey instruction.

* IMMEDIATELY COMPATIBLE WITH ALL
CURRENT SOFTWARE using arrow keys for
movement.

* INTEGRAL ‘FIRE' BUTTON
FREE *Video Graffiti’ listing + full instructions

»

To: A.G.F, HARDWARE, 26 Van Gogh Place,
Bognor Regis, West Sussex PO22 98Y

__Q@IYITEM = [ITEM PRICE _ [TOTAL
| JOYSTICK — | 6.99
| INTERFACE MODULE 15.96
ZX Spectrum[ ] ZX81 ] Please tick | FINAL TOTAL

Y P T R TR 7 |

Spectrum . ..

STORM FIGHTERS

. . . explosive machine code space action

give i ity &0 D e
somatically on 168K and 48K

ZX81 ASTRO-INVADERS

" ey apeal t ’ Comes
on cassetle with FOUR BONUS GAMES: Arcade Grand Prix, Penalty,
Goll and Swat. ONLY £3.65 (post free In UK.}

ZX81 PLANET VANGUARD

Comes on cassette with THREE GREAT BONUS GAMES: Astro-
Wars, Time-0Oul and Graphic Hangman. ONLY £3.65 (post free in UK.}

All programs are supplied on guality casseties available from

JOHN PRINCE

29 Brook Avenue, Levenshulme, Manchester M.19.

Looking for a magazine with a professional approach with material
written by micro users for micro users? Why not do yourself a favour
and make 1982 the year you subscribe to Computing Today and we’ll
give you a truly personal approach to microcomputing.

2
I SUBSCRIPTION
E ORDER FORM
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Cut out and SEND TO :

COMPUTING TODAY Subscriptions
513 LONDON ROAD,
THORNTON HEATH,

SURREY CR4 BAR.

Please commence my subscription to Computing

Today with the issue.

SUBSCRIPTION £12.10 for 12 issues
UK
BATES £15.75 for 12 issues
(tick as

Overseas Surface
£35.35 for 12 issues
Owverseas Alr Mail

appropriate)

ZX COMPUTING DEC 1982/JAN 1983

cheque/ Postal Order| International Money

| am enclosing my (delete as necessary

Order for £
(made payable to ASP Lid) i
of RARCLAYCARD
Debit my Access/ Barclaycard ’
‘delete as necessary

Please use BLOCK CAPITALS and include postcodes.
NAME (Mr/ Mrs/ Miss)
ADDRESS

POSTCODE
Slqnu:lul'n

Date

— e — — — — —— ———————— — — —— — — f—
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| | A 4
WE CAN PUT YOUR PROGRAM

~ HERE

Ty

IF YOU WRITE SOFTWARE THEN READ ON...

15 months ago wa had written some axcellent Games Software for the ZM-81, but when debugging was finally
completed we realisced that much of the work remained.
Who could we rely on for the aeffective marketing and production of our efforcs?
=:“ would give our mrn tzh; =h=:c- it I-:lmu:l’? e

wWan re aftware the profess L and production it deserved so we created
e A e Ay . oty g
Mow Quicksilva has devaloped a set of specific policios to mateh our beliefs about how a company of this kind should

operace.
CUSTOMERS

The highest priority must be given to custoamer service — 08 customer relations are the best in this field. "
SOFTWARE

-1 “Mﬂri must be maintained for all software — 085 reputation for innovative software is firmly
PRESENTATION

Should support and enhance the software — 0S5 policy is to use full colour reproductions of specially

comminsionad artworks to match the standards of the programs.
ADVERTISING

Moeds to be accurate, informative, enjoyable, eye-catching and effective — Ses recent magazines.
PRODUCTION

Raliable and efficient duplication of cassettes is essential — '0S5 cassettes are produced by The Tape

Duplicating Company Ltd., who have the expertise and equipment to do just that, ™

DISTRIBUTION
Al avenues appropriste to the Software involved must be explored — 0S8 has over 200 retail outlets in this
country slone and a subscantial number in all che major overseas markets, '’

We now know that Quicksilva will give both of us the professional back-up and espertise our programs deserve. It has
takeon time and affort, and in very much a continually improving service; almays we aim for that indefinable ‘guality”
that makes all the difference. We feesl that now in the time te offer "You' the same service that Quicksilva gives us.
Bo if you are a Boftware Auvthor confronted with the same problems we had 1% months ago, let Ouichsilva solve
them for you and help you as it helped us.
Yours, Nick Lambort & John Hollis

Quickuilva is intorssted in quality software for the following personal computers — Er.cr.rum — Atari —VIC 20 —
B.8.C. — Atom — IXA81 — Elsctron — Dragon Ouicksilve offers you on acceptance of your program:
l‘":m::ll:- on all asles: tha best professional gquality support for your programs;

vary
., brochures snd on cassstts for you as the author,;
the opportunitises and antsges that working with che leadors in the fiold offers,
Plesss contact us immadiately to dincuss this opportunity at

QUICKSILVA, 92 Northam Road, Southampton, Hants SO2 OPB

er ring our Bpecial Authors’ Hotline — Southampton (D703) 20769 Ext. 42 — and we will do our best to give you the
snswar you are looking for.
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sSnakes alive in outer

snakes terrorise humans in the movie Conan the
Barbarian, adding to the general air of mayhem
and fear In the film. In these three programs writ-
ten for the Spectrum by Paul Toland of Derry, Nor-
thern Ireland, the beasties to fear are snakes,

o

Reptile

n this program, you must try to
grow your snake as long as
possible, by directing it to the
pound signs .~.-r-|:f". it eats
However, the £'s remain on the
screen for only a short time,
after which thevy nto
poisonous dollar signs (sorry
bout that, Mr Reagan The
snake will also die if it hits the
surrounding border, or itself
Once the game is over
told how long you became. Note

thatthe A'sinline 182 and 2B5

A ldn

vou'll be

aliens and hidden landmines.

’
fam " Cat
A
- .

pressed after getting into

! Fr _';IF_IrI CS moge)

Splodgiesfrom

space

In this second program from
Paul, your JOD IS 10 protect the
earth from marauding splodgies
which come from the planet FF_I

silon 1V. The
which protects

:I"Il'jI o 1[‘[}[?1 such

splodgies

v hormrors as the
has developed
weak spot, and the Epsilonian
Mother Ship is hovering just

the barding the shield with Splodgie

Landers

¥ ou must stop the Splodgies
landing and hitting the shield by
getting your ship undernaath
them. If part of the shield is hit,
then it will weaken

If a weak spot is hit, then the
shield will collapse. and leave
the earth open to attack. You
can restore a weak spot by mov
ing your ship over to the spot
The shelcd wil

Terran Shield
we poor earthl
a and pressing 'F
collapse if more than nine weak
spots are presant at any
There

one

characters in lines 70, BO, 150
160, 200, 230 and 250

Skilful driving

The full
casualties, and you have to push
a wheelchair (!) around the
mineheld, avoiding the
and the electrnfied fence, collect
each casualty and bring him or
her to hospital (the flashing + )
Note that the wheel chair can
!'jl'."l',-' carry ane ::lr‘.'\.rlfl at a '.I:""Il:"
What a wonderful scenario for a
game. User-defined graphics are
in hines 100, 1 '_;li_-\ and L-'::'fj

mineheld O

mines

are graphics A's (that is, A above the weak point. It is bom time are graphics
REPTILE 4@ LET OY=CODE ¥8$
122 LET Oy =Y+ {INKEYS$="6")-1IMK
2 G0 3UB 429 =y g="7" )
E G0 T 2306 18@ IF OxX=C0O0DE X% RAND OY =CODE Y
? LET L=2 % THEN LET OX=0OX+0OX-CODE X$(2) :
Q RESTQRE 480 ~ET QY=0Y+0Y-CODE Y§$(2)
-8 LET Xg=CHRS 10+CHRS$ 11 1658 IF Ox«8 OR DOX>31 OR OY <@ OR
28 LET Ys=CHRZz2 10+CHRs 102 Ov>»21 THEN GO TO 240
3@ INK 8. BORCER @: PAPER & 170 IF ATTR (0OY,0X)=5@ THEN LET
. L=L+1
s FOR I=l1 TC 13 188 IF ATTR (OY.,.0X) =52 THEN GO
42 RESD N BEEFP .2,HN TD 26@
S@ MNEXT I 182 PRINT INK _4;:AT OY,.0X;"A"
B2 LET MX=IN PMifEé‘ 188 PRINT AT CODE Ys$si(L) ,CODE X%
—_--u I-E-- "-"'T'"!", ::,._*. 'rlr_:l‘.'.'_.l I.I'L__‘l'.'.“ i
28 IF ATTR M) »S4 THEN GO 128 LET Xs3=CHR% OX+X%1( TO L)
TD &2 2082 LET Ys=CHRS OvY+Y%$( TO L)
Q@ PRINT INK 2, AT my,mx;"£" 218 NEXT_I
190@ BEEPR o2, 4 220 IF ATTR (MY .MX) =SS0 THEN PRI
112 FOR i=1 TO 4@ NT INK 4;RAT MY MX,"'S$"
128 LET OX=CO0DE X% 23 GO TDO se
13@ LET OX=0X+ (INKEY$="8") = (INK 248 PRINT INMK 6; PAPER 1.,ARAT @,@
=rg="S") "YOU CRASHED INTO THE SURROUNDI
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R SR TR C D E T TR PR OGR4 e R A e

MEWARALL ——==—=—-—
Ssa 6o To 2%a SPLODGIES FROM SPACE
268 PRINT FRAPER 1. INK &6.RT 0.0 S G0 S3UB 4@2
%VEHUEIT SOMETHING YOU SHOULD N 7 GO TO 210
iy = 1 = ORMNER 2 - 1
27@ PRINT PPRPER 1; INK 6; "AFTES L. SURRER (i Ges =
SROWMING TC "L iz ELsS
275 BEEFP 3,-10 1S FOR
282 PRAPER 1: INK & RND =174
=85 RRINT "ARAARRAASHNAKESARPARAS 17 NEX
~RESRRARARARA" 2@ PRI
22@ PRINT “"vYOU ARE DIRECTNG A AT 2
TTHEV SNREKE RRCUND THE SCREEN L “H_RLDEST "
SING THE KEYS S.8,7a8. YOUR A S@ LE
“ IS TO MAKE THE SNAKE GROW By <= 4@ _IF
UIDING IT TO THE £ SIGNS.ON WHIZ TO 30
~ IT FEEDS. S@ LE
Ted PRINT EACH £ REMAINS O SS IN
THE 3CREENM FOR R SHORT PERIOEC =1
SEFORE CONUVERT ING INTO R
F WHICH KILLS IF EATEN. THE SNA&b
= ALSO DIES IF IT BITES ITSELT
'Y PRESS 'Y’ TC START THE GSRME " :
R N“TD STOP ° qgﬂﬁﬁﬂﬂﬁﬁﬁﬂﬂﬁﬁﬁﬁﬂﬁﬂﬂﬂﬂ- B, TRE
21 IF INKEYS= THEN GO TO 3icC 3a; "B “": FLRASH 1; IMK 2'“C“' FL
220 IF INKEY3="Y" THEN GO TO 7 ASH @;TAB 3@ FLRSH 1, “C"
348 IF INKEYSa"N" THEN STOP 75 INK 4 h
ASQ 00 TO 312 8@ PRINT AT SKILL,2; QUER 1,;"L
122 REM CHRS GENERATOR 200DDDDDODDDODDDDDDDDDDDDDD
419 FOR I=2 TO 7 8@ LET HIT=0: LET TIME=@
42 RERD N 1e@ LET SHIP=16: OQOUER 1
430 POKE USSR "A"+I.N 11@ LET LAND=INT (RND228) +2
442 NEXT I 12@ IF HIT=9 THEN GO TO 292
4S@ DRTA BIN 11100111.8IN 1010¢ 125 LET DUR=.03-TIME- 8222
121 ,8IN 11111111 .BIN 20120100,27 13@ LET TIME=TIME$1
N R12@18@.BIN 111131111.BIN 18217 142 FOR I=SKILL+1 TO 2
2121 ,8IN 11190111 15@ PRINT AT I-1,LAND; "D";AT I,
48 RETURN LAND; "D*"
478 REM MUSIC DATAIH SING SID EEEDIﬁD§=11 THEN PRINT AT SKILL
* F
34?@ ODATA ©.2,4.,7,12,11,9,-1,-1 17@ PRINT AT 2@.SHIP; QUER @'
- i N e
175 BEEP DUR,22-1I
$ i8@ LET SHIP SHIP+ (INKEYS$="8") -
$ % {INKEY $="5")
_123 LET 5HIP-5HIP+|SHIF 1) = (SHI
202 PRINT AT 2@,SHIP; QUER @;°
210 IF INKEYS$="F" AND ATTR (21,
SHIP) ¢3>11 THEN PRINT INK 3; QUER
@, AT 21, SHIP,; "IB": LET HIT=HIT-1
2280 NEXT I
232 PRINT AT 2Q,LAND; "D

24@ IF LAND=SHIP THEN GO TO 110
25@ IF ATTR_(21,LAND) =11 THEN F

b 1 AINT AT 21.LRAND; INK 7:"e"™: LET
qIT=HIT+1_ BEEP .1.,-=-28: GO TO 12
=58 QUER &
=78 PRINT RAT @B, 9 1E FOROE F1I=
% =Ly HRAS BEENMN BROKE)
238 G0 TO 3o
== QVER @
=95 PRINT AT &.2 THE SHIELD ©
-RPEED UMMDER HE S TRARIN OF 35
AMY LWERK FPOIMNT
I8 2| FEP .2, -=-2& BEEF S, -1
S80S PRINT "YOLR SCORE IS » ¥ IME
1@ PRINMT ol =RUuUE BEEN CHOD
: = EN TO DEFEND =i RRER OF THE ERER
! TH"S DEFENCE SHIELD WHICH HAS |
: ==X ENEL. THE R=LIENS HRUE C
TECOUVERED THISWEREKNESS ANLD WILLL
. TRY TO BREAR THE SHIELD BY ODORO
5 ~ING ON TO IT.PROTECT THE SHIELLD
8y GETT ING LINDERMNERTH THE RLI
& EM. OQME HIT WILL WERKSE
: N THE FIELD. RAMND A HIT ON A WEF
K. SPOT WILL ERERK THE FIELD. %
: Cl CHN RESTORER WERKE SPAT DIRECT
LY BELOW BY PRESSINME "F . THE
sHIELD WILL SHRTTER IF THERE =~
RE 18 WERK SPOTS.
_
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_SPECTRUM PROCHE LS re e SRSty

H

e BA

™

=

A2R2 PRINT "PRESS VY TO 3TRRT <
R M® TO END"

=28 LET Is=INKEYS

48 IF I$=“”” THEN GO TO 18

o2 IF I$= ‘N THEM 3ITOP

268 GO TO 2232

299 3TOopP
w;ﬂa RERD RS$: IF Rs="I THEN RET7T
416G FOR I=2a TO 7

420 READ HW: POKE LSRR AS$+I. N

438 MEXT I

44@ GO TO 4@

4858@ DATA "A",BIM 1i1i¢0111.BIN 2
1209211 ., BIM 1@l .. .0, 2.0
4.5 DRTH "B, BIN 2111180 . BIN ©
201l ,BIN 20111120 ,.8BIN 2iladill
B,BIN llilllli,EIH lig¢2a@ll, BIN
11131313111.8XIM 113111111

47@ DATA "C",BIN l0i1dl10d . BIN ©
2121229 ., BIN 2l2l2ie,.BIN 1viidiw
.,8IN 20212222 ,8IN Q1221012 . BIN
-1i@22l1l2,8INM 10id@ag1l

430 DATRA "D",BIN Q2021100 .,.8IN o
21lildd ,BIN 21212110 ,BIN 1I1i1i1ii:
«,8IN 2lli2l@l2 . BIN 2ALII1110Q BIN
rlddRele . BIN i1l1i00l11i1

i%@ DRTR "E" .@.@.@ . BIN @Rliliiap
28 IN @lledled, BIN 13122311321 .BINMN &
211110 .0

=92 DAaATR X
SKILFUL DRIVING

2@ G0 sS5uUuBE 49

g2 G0 TO &i1g

28 INFK &

39 EHFE? & SQORDER B CLS

=8 ~ALaOT . A DRE 247 . &

o@ DES 0.16 R == -247 . @A

Te DRAW & ==

S INK @

=280 FOR I=1 g =29

108 PERIMT AT RMD*17 +2  RNDsx2E8+2
418 NEXT I

11585 INK 21

128 FOR I=1 TO 2

1328 LET X=INT I(RNLD#28) 31

140 LET ¥Y=INT (RND*17) 2

15® IF ATTR (Y .X}) ¢t>54d THEN GO
2 1382

160 PRIMT AT ¥ .> C

1780 NEXT I

19@ IMNK 3: OQUVER @

2080 LET CRR=@

216 LET RET=0

=280 LET X=16 LET Y¥Y=1

22 LET A=@d: LET D=6

2o PRINT AT Y .Xx,'™ "

%35 PRINT BT 1. 15 FLASH 1., INRK
Ty

=27 LET Is5=IHNXKEYS
_EﬁamIF 1%5="5" THEN LET A=-1: LE
gig i1F Is$="8" THEM LET RA=1: LET
ESE IF I%="6" THEM LET A=0: LET

=1

EEE IF I&§="7 THEN LET RB=@: LET

==1

2857 LET X=X+R: LET ¥Y=Y+D

=262 LET CH=RTTR ¥ .X]

268 PRINT AT Y. ¥X,CHRsSs (144+CRAR)}
2780 IF TH=48 THEN GO TOD s

280 IF CH=S@ THEMN GO TO S22

gfg IF CH=49 AND CAR THEN GO TO
=& IF EH: THEN LET CRAR=1

al@d IF = 9 AND CRR THEWN LET
CAR=0: BEEP «2,3: LET RET=RET+1:

‘F RET=2@ THEN
28 PRUSE DELRY
?T@ GO TDO 2306

B0 TO S&ea

4aD@ RERAD AS$: IF As="ZL THEN RET
= ]
41 FOR I=02 TO 7
4200 READ MN: POKE USSR AS+I.NM
438 NEXT I
+4@ GD TO 40
458 DATR "A” ,BIN i1l0c@d22 , BIN 2
12202 ,E6EIN 10210 . BIN 1111@0W
Z,BIN 10010002 , BIN 180010222 , BIN
A2@211i14 . Bl l1l21 106
dEB@ DATHA "B .BIN 11000000 . BIN I
iggeddea . BIN 12@liliee.BIN 11111128
Q. BIN 1011 . BEIN 12811111 ,BIN
19é2111121.BIN 1108011002
470 DRTAH b Q.. 8,&,,BIN 112
2001 ,BIN 11010001 BTN 18131232
420 DRATHA D . 2., .BIN Q311150
BIN il it . B3 1313313332 . BTN T
2111198 . @
498 COARATA z
SR PRINT AT ¥ ,.X,; QUER A FLRAS
I "a'"': BEEP 3.-=382
=1 PRIMWMT RT 1.1 Ttk BIT A 3
—1 0 TO coa
S22 PRINT AT 1.4 FLRASH 21 I MK
=, ZTZZZZZZZZIZIRRARRFEREPE"
525 FOR I=-34a TQ @ STEPFP =
=2@ BEEP .2,.I: EEEP ,02,I+10
S35 NEXT 1 GO TO s0Q
549 PRINT AT 1.2 THE LHEELLCHAL
f IS OUVER-LORDED" GO TO sa@
SbBB BEEP 1.5 BEEP 2.8
S7TA PRINT "vYOQu DOME JIT7 11 t¢
s INEK B
eas PRINT ¥Yau RESCUEDLD s RET ;
oUT OF THE za"
el PRINT °° 1"I.'rDI.‘--Er}.'.‘-.'?-{'.‘-I.".‘rf-‘.iIHE FiElL
aCEDtDEWDuDDFE
S22 PRINT ""THERE PRE 20 CASLIAL
TI1ES LYIHG IN THE MINEFIELLD., L
R OUR JOBTO BRING THEM TOa —Tr
= ﬂCEpIiﬁ‘ IN A RQHEELCHRARIR ONE
AT A TIME. THE FENCE RROLUIND T
- FIELD IS ELECTRIFIED SO AUDI
D CONTRACT HWITH XIT."™
53R INPUT “"CHOOSE P2 SKILL LEVUFE.
ﬁ$ TD S (S=THE ERSIEST)",DEL
6540 IF DELRY <@ DR DELRY >SS THEMN
=0 TO &30
658 LET DELAY =CELAY #2+1
S8 RESTORE &56@2
678 FOR I=1 TO 186
8@ RERD N: BEEPRP .2 .M
E9 NEXT I
708 GO TO 25
i@ DRATHR 3,l1.0.1.,80.1.8,-2,=-2,0
_-E_rg#_e.ia'l_-gll -4"'
* |
- [ e
| - e :
| [ W]
| £ = L =3
way B B LI i
! [T Xk i |
i
| |
: i
i B i - i
Ty L
B o
L= B
! e T | L)
L R LTI -2
| o
; B L T ] !
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b ]
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P.F. L

HIGH QUALITY PROGRAMS TO HELP
YOUR CHILD LEARN

ihe Tirst programs are now available for sale 10 run on Commodore

Pl o F o orehene TR . T = 5 i
anag ] al crno mputers e Sollware 15 spechcally

le to PFL at the address below, stating

3 Qelals DIease wr

i wou are a parent or

and in which subects you are

teacher, the type of computer available

interastadg

PROGRAMS FOR LEARNING,
Dept. ZX,
4 Stanley Road,
1 East Sheen,
London SW14 7DZ.

Tel: 01-878 6498

A TOTALLY NEW AND ORIGINAL GAME
FROM SOFTWARE FARM
FOR 16K ZX81

YOUR MISSION

To penetrate the Witches Defances, Enter
her Cavarn and Destroy her wicked Heart

THE WITCHES DEFENCES
STALAGMITES AND STALACTITES «f

VOLCANOES 15 get
VAMPIRE BATS 1hat
CAVE-INS st
THE NEARER |
*1 or 2 Players

* Mystery Score positions to bomb
*5 Skill Levels

DESTINED TO BECOME A CLASSIC!
AND ONLY £5.95

5 THE SOFTWARE FARM 5
FCHMG(J FARM, BOTANY BAY, TINTERN, GWENT F
.

" Written entirely in Machine Code
* Hall of Fame

>

28

JOIN
THE
USERS’

CLUB

Make the most of your Spectrum or ZX81 by
joining the country’s strongest and most
enthusiastic users’ club-the National ZX Users’
Club.

When you join us, we'll send you our ‘new members welcome
pack’ with 20 programs (10 for the £X81, 10 for the Spectrumi),
plus the first issue of our value-packed club magazine
INTERFACE.

Inside INTERFACE as well as at least six programs for your
ZX81 or Spectrum, you'll find letters from members as they
share tips and ideas, and sound off on a variety of subjects
(such as you-know-who's appalling delivery times record), a
list of local ZX clubs, and special offers from software houses
and book publishers—special offers just for members.

If you're having problems with your computer, we have
experts on tap to try and help you. If you want to start a local
users’ club, we'll give you publicity, and let you buy books ata
special discount for your club mambers.

i you're not a club member, you're missing out on making the
most of your micro (and try saying that ten times quickly!)

Come on in and join us, the water’s fine. It's £9.50 for a year's
INTERFACE, and we'll send you a sample issue for £1.00

Run by Tim Hartnell, the National ZX Users’ Club is a resource
just waiting to be tapped. Come on and start tapping

Mational ZX Users’ Club,
Dept. ZC

44-46 Earls Court Road,
London, W8 6E.J

OK, Tim, you've convinced me;

{ ) Send me my ‘new membars’ welcome pack’ plus my first
issue of INTERFACE and keep those INTERFACES coming
for the next year. | enclose £9.50 (UK), £12.50 (Europe)

{ )Just send me a sample of INTERFACE. | enclose £1.00

| have [ ) a ZX&1 { ) a Spectrum

MName ....

Address
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NUMBER CRUNCHING

the

Spectrum and ZX81

Dr Frank O’Hara has a look at what is really going on
inside the ZX computers while they are carrying out
arithmetic operations. He says he has discovered
some programming weaknesses in the ROM, and
even 'the occasional outright blunder'.

A good deal has been written
about the problems of doing
arithmetic on the ZX81., There
I5 the general point that
computers do not hold all
decimal numbers exactly, and
the further limitation of the
ZX81 ROM to B kilobytes, not

all devoted to arnthmetic
There are also SOoOma
programming weaknesses
and even the occasional
outright blunder

It occurred to me that it
might be wuseful to have a
BASIC program to show

exactly what decimal number
the ZXB1 or Spectrum is
holding, even when it is not the
number you thought It was
holding! This is possible
because a 5 byte floating point
number can be expressed
gxactly in decimal, even
though it may take a lot of
digits to do this. The result of

my efforts is Program 3
Because it is long and
complex, it seems best to

introduce the subject by
means of two shorter pro
grams which already clarify a
ot of the arithmetic

Prugmm 1 hi!‘_'i IWO versions
Line 20 is the general version
and line 30 is a special
application. Line 20 shows
you exactly how any given
”LJTT‘Ih'!'!'r ﬂf expression is :}uan:_;
held on the ZX81 or Spectrum,
as a 5 byte floating point
number. For the ZXB81, 23627

16400
16401; there
course be only one
statement per lme and the
INPUT quotes must be
replaced by PRINT guotes and
then INPUT X$§. Note that the
assignment of a value to v has
been left inside the i loop so
that the program will work on

the 1K ZX81

must be replaced by
and 23628 by
must of

Results

Run the general version in line
20 and it will give you quite a
lot of interesting results. For
example, the expression ¥
gives 1280000, It is easy 10
sée& from the manual that this
is correct. But .5 gives 127
127 255 2565 255, one bit

short. This will need inves-
tigation. Continuing for the
present with program 1, .1 or

1/10 gives 125 76 204 204
204. Those 204's seem 10 cry
out for rounding up, don't
they? Sure enough, there is a
blunder here in the ROM, still
present in the Spectrum
Another example of this
gremlin is the expression 1/3.
This gives 127 42 170 170
170 and you get no prize for
guessing that the last 170
should have been rounded up
to 171. How about trying
some integers, | hear you ask

Well, 10 gives 0 0 10 0 0 on

the Spectrum but 132 3200
O on the ZX81 That is
because the Spectrum has a
special way of holding integers
which are smaller than 65536,
leading to greater speed of
operation and s0 restoring
some of the advantages of the
ZXB0. These small integers
will not give us any trouble
anyway, so we will move on 1o
larger ones.

Entering 1eb gives 145 67
BO OO and 1e13 gives 172
17 132 231 42. Those bytes

may not mean a ot 10 vou
now, but one objact of
program 3 will be to show that
they are exactly correct. Let
me state it plainly: all the
powers of 10 from 1el to
1213 are held exactly on the

ZX81 and Spectrum. The first
Imprecision anses with 1el4,
as well shall see below. This is
very wuseful for multiple
precision BASIC, and it is a lot
more the m
promised. Let us not miss the
virtues of these machines in
our eagernass to catch Uncle
Clive napping! But beware of
gxpressions hk 1 i
on the ZX81
Pprecise [ My 11
132 32 0 O 1 which you w

ona hit over what 10

|
than inual

Even 101 is not

1 ang seé L

gave on the
- . 4 ¥
I'lrl"l.l".l-i:lrl_ 1es ady

tlway
preferable to 10 7. You may
need 1o use 10n in a program

because the expression len i

Finally, try a few
s10ns hke Z2n. |

BNOres
give vou two
nexact ones her

142 000 6. That last b

errar. O ZX81
heck dir oA :3-..‘. 3D
142 O O O O. T 5 e
Fat L n i~F ke f e
in 1 ¥ W a
Shectrur ) : urs
« r e i I
jer one that can | ecked
v thi spectrum Lo Enter
228 15500
( "; T i F r [T

) find 2 1o the 26th, you can
¥ from EL

N Iram nress b

and then STOP

Wmmand PRINT 240 or
PRINT 8192*8192
Qive: 67108864 Rumn
program 1 agamn and enter

" MAAEA it | P Tl
B 7 BREGEA o w )]
£ jgh, it gives 15E Q00

nfirming that the 11 in the

) 4
a5t byile was wrong

The integral powers of 2 are

mportant that you may hke
to investigate them full Tk
second version ol program 1
n line 30, enables yvou to de
that The program can b

derived from line 20 by editing
the first part of it. When rur
learly the 19 cases

and 128 in which

SNOWS
between O

thi EdaldiL n I 10 T

F
b
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give an exact result. Similar
inaccuracies occur at the
corresponding negative
powers, as you can easily
check. If you are interested in
doing exact numerical work, it
can be useful to know what
these 19 cases are, and how
you can get them exactly and
easilly. For example, Euler's
famous prime number,
231-1, can be got exactly by
either 2*230-1 or 232/2-1

Decimal Fractions

Before moving on to program 3
it will be useful to logk at a
small program which enables
those decimal fractions like .5
and .1 to be correctly
produced on the ZXB1 and
Spectrum. Program 2 s
restricted to numbers which
start with a decimal point and
contain no e-format. It
converts such numbers to
floating point form more
accurately than the existing
ROM routine, and it rounds
them up as needed too.
Entering .5 now gives 12800
00 asit should; .25 gives 127
000O0,.125qgives 126000
0. and so on. In addition .1
gives 125 76 204 204 205,
correctly rounded up. Entering
.3333333333333333

([sixteen 3's] gives 127 42
170 170 171, correctly
rounded wup. It is worth
mentioning here that the

reason why .1 and .5 are
incorrect on the ZX81 and the
Spectrum is that the division
routine jumps to the wrong
place in trying to get bit 34,
and that this could be
corrected by changing one
byte in each ROM.

Positive Numbers

And so we come to program 3.
This is a multiple precision
BASIC program which con-
verts a 5-byte floating point
number exactly to decimal
form. It deals only with
positive numbers. MNegative
numbers do not show any
special features here. It does
not deal with ''short integers”’
(less than 65536) as they
occur on the Spectrum. They
too present no problems. It
could be typed into a ZX81
mainly by using a new line for
each statement. | aim here to
show you how it works. Then
you can use it for any numbers
that interest you.

Division

The heart of the program is in
line 50, which stores the
constants needed to divide by

the first 4 powers of 256, in
multiple precision form. The
division is done by
multiplication, and the result is
exact. This can give up to 39
digits before the decimal and
up to 159 digits after it. No
attempt is made to truncate
here. You can round off as you
wish,; as the program stands, it
tells you the whole story.

Decimal Numbers

Three types of result are
possible: a decimal greater
than % and less than 1, a
larger number and a smaller
fraction. Enter a number or an
exprassion between ¥ and 1,
and the program returns in
about 7 seconds the exact
decimal equivalent of the 5
bytes which the machine holds
for that number. For example,
.75 gives the exact result
0.75 followed by 34 zeros.
There have to be 32 decimal
places to give exact results;
we are working in sixes, so
there are 36, the last 4 always
zero. The program also gives
the actual 5 bytes held by the
machine, here 12919200 0.
Mote that | have left the
second byte as a true
numerical byte since all
numbers here are positive, but
if you want to alter the
program to subtract 128 from
it feel free to do so. Try also .8
at this stage. This gives an
inexact result. You will see
that it starts with .799

that the inaccurary begins at
the tenth decimal place, and
that 30 decimal places are
significant (not 32, because
the last byte is divisible by 4).
Finally, in this range try .91 to

see a result which has 32
significant figures after the
decimal.

The second type of result is
the larger number. This takes
up about 30 seconds for about
1e38 (or about 2 to the 126).
Line 1400 has been coded to
speed the original draft up by a
factor of about 3, but those
digits take time to produce
fand the exponent takes time
to insert). Here you can test
those powers of 10 from 1e5
to 1e13 and see that they are
all exact. (1e13 takes 16
seconds), It is interesting to
see that the error in 1214 is
16384, Since the exponent is
2 to the 47, the 32nd bit can
only be correct to the nearest
2tothe 15 i.e. 372768, and
this leads to an error of plus
16384. Of course this is just
as it should be, and shows the
system really working. It is
also of interest at this point to
look at the largest power of 10

that fits inte the machina,
1e38, though the result may
not tell vou a lot.

The third type of result is the
longest, with up to 159 figures
after the decimal, with 3 final
zeros always shown. These
numbers take from about 25
to 52 seconds; producing
those digits takes time! .5
belongs to this group; it starts
with .499 is wrong from
about the tenth place, and has
33 figures after the decimal
lfonly one division by 2 was
needed for the exponent). At
the other extreme, le-38
takes 52 seconds, shows a
similar scale of inaccuracy,
and gives 157 figures after the
decimal (not 159 because the
last byte is divisible by 4)

Finally

Program 3 also provides for
the input of 5-byte floating
point numbers in line 25, To
use this, add the two lines

15§ GO TO 25

62 GO TO 70

and change line 180 to GO TO
15 (to restore the program,
delete lines 1% and 62 and
change line 180 back to GO
TO 20). MNote that | am still
using the true numerical
second byte, and if you want
to alter that you will need to
add LET m(1)=mi(1)+ 128 at
the end of line 25 and LET
mill=mi1) 128 at the
beginning of line 70,

Perhaps the main numbers
of interest for this second
method of input are the largest
and smallest: i.e. 255 255
2565 2556 255 gives the full 39
digits of the integer 2127
295, the largest integer which
the ZXB1 and Spectrum can
hold. You might not guess
from the manuals that this
number is held exactly on the
machine! At the other
extreme, the smallest number
is of course 2- 128, entered
by 1 128 0 0 O; but perhaps a
more interesting number is
2-127 2-159, entered by
1 265 2565 255 265, also
taking 52 seconds, and show

decimal. You may also like to
use this method of input to
enter some of the numbers of
special interest revealed by
programs 1 and 2 above

Machine Code

A

Program 4 is @ machine code

version ol Program 3. The
arithmetic has been done in
binary coded decimal, and

most of the printing has been
done in machineg code 100
Hence the longest number
now appears in less than a
second. This should greatly
extend the usefulness of the
program There is string nput
too, (line 30) so the program
can deal with any expression,
function or variable, not just a
number. There is provision for
negative numbers, and for
short integers as held on the
Spectrum. (To see the full five
byte floating after the decimal
point, add line 3 POKE 30722
27 before running. This gives
54 places after the decimal for
small fractions. To restore the
full 159, delete line 3 and run
again. For the alternative 5
byte input, add line 25 GO TO
40. To return to normal input
delete line 25. Note that the
program does not check
whether your five bytes form a
legitimate number. After a
break, re-enter at line 30

To see a Spectrum bug,
enter “INT-65536""; you may
be surprised at the answer! In
one respect this program does
better than the wunaided
Spectrum. Expressions like
“85535-1"" {or *"-65000
536" etc.) give the correct
answer here. On the unaded
Spectrum they give le-38!

sSumming-up

| hope this article goes a long
way 1o dispelling any mystery
about how numbers are held
on the ZX81 and Spectrum
Although Program 3 is long
and complex, | believe that itis
a mine of information (| trust
that phrase is not copyright!l
and can be used far beyond the

ing the maximum of 159 cases that | have looked at or
significant figures after the indicated here
Ordqaram 3

12 REM S bytes™

28 LET ¥X=2 INPUT "Enter a niUMl
By OfF eXpressaion P LET x=UR
L wE: PRINT ¥%:" = "3: FOR i=1 7T
2 5: LET v=PEEK 23627+206%FPEERN 2
=528 PRINT PEEK (w+i).;" ", MNE X
i L: PEINT =0 TO 2@

=38 LET X=1: FOR =8 TO 126 LE
T w=2T ] PRINT "2%":Jd;" = ", FoQ
= i=1 TO S5: LET v=PEEK 2382/7+256
+PEEK 23628: PRINT PEEK (v+1i),"”
.33 MEXT i PRINMT NMEXT

s — e —— e e e
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NUMBER CRUNCHING

’ Srogram = .S THEMN LET rg$=r$+"0
3 1310 NEXT RK: LET 73=7r$%+3TRS rig®
f 300@ REM “"decimal” RETLIRN
’ 3018 LET x=¢ LET =PEEK 223827+2 luDC LET F=INT (€.-8) LET g9=€-8%
SE&ExPEEK 232&825 LET d=2S¢& FagR =1 TQ f GO =
2820 INPUT Enter 3 number 1thal 4B = WNEXT LET d4=2 FOR =1 7
starts with &8 decimal point andg 2 9: GO SUB s NEXT U RETURN
contains no E-format ":as 2000 LET rr(i-21)=r 1)+ INT (riis
& 338 LET b=URL a%(2 TO 2: LET d-= legl LET ffild=r{il-=-1eB+INMNMT 1r i
5 i FOR i=1 TO LEN as$-21 LET d=18 .1 sle i) RETURN
: ¥ NEXT i: LET a=b/sd
i 3840 IF b-asd)=d %217 (PEEK (v+1)-1
1 :i;CTEEH FOKE v +5S ,PEEK (v +S) +1
205 2 INT a%:*" = " FOR i=1 TO =
S: PRINT PEEK tv+il ™ ":. NEXT CEONTBN &
r iR IMT GG TO 29 1 LET w=
: 2 POKE 30728.14: POKE 3©8721.1
s 2@: POKE 30722.80: LET a=3075@
: 4 RESTORE : FOR i=@0 TO 63: RE
; 30 N POKE a+i1_,.n: HMEXT i
' & DATA @8.57.6.37.0.0.0.,0.0.0.
: Rrrogram 3 2,0,0,0,0,0,2,0,.21.,37,1385,137.,6,
3 7,000,808, 0,06.2,.0,0,0,0.20,5,.152_.4
r 1@ REM “"number” , 198,71 .117.57.6,37,0.0.,.0,0,0,0.
' 20 INPUT “"EMler & positive nDu 2,0.2,50,131,6, 67,203 .56, .A05_ .95,
3 abkesr “.x: LET w=PEEK Z3627+2563sF 137 .6.37
1 ZEK 23628: LET £=PEEK iv+1) oI & LET 5=3@976
' Bi4): FOR i=1 TO 4: LET 8 (i) =F& 1@ FOR i=@ TO 28@: READ n: POK
EK (v+i+1): NEX i: LET m{li=mil = a4+i.n: NEXT .i
' +128: GO TO a@ 12 DATA 6.8.79.2083,25.,197.48.1
g 25 OIM mt4) ; INPUT €, A AF T 7,5,1&,1?,1&5;129,33,199.1Eﬁ 167
f m(2);" ":m(3) s 04) .25,1¢E,39,1B,2?,¢3,15,248,5,15,
: 38 DIM (343 33.109,.120,167.,.126,143.,.39.,119,435
40 DIM c(4.6) 16,249,185, 16,.218.201.6.108,33,
3 @ LET C(1,1)=3006: LET cft1.,2} 1190.,120,54,0.,35.,.16,2%51,33,0,120,
) =250000: LET ci(2,1)=1S: LET c(2, 54 .14 ,6 .4 ,42 _,75,.92
21 =2858786S LET ci(2.,.3) =62%0Ra: LE1] 13 DRATA 35,197,35.22%9.,.126_.203,
E C(3,2)=596@4: LET (3,3} =544775 50.40,2.1968.128.42.0,120_.17,16.2
¢ LET Cc{2.4) =39P628: LET Cl4.2)= . 25,34 .0.120.,.17.94.120.1.16,.0,23
3 =32: LET c(4,3)=830643: LET (4, 5.176.205.0, 121,225, 193,16.221,4
" 1) =BS3REY: LET ¢ (4,5 =628906: LE 3'355 .82.35.126.254,129,245.56,20
T c(4,6) =25S000d .5314.128.71.,197.6.36. 3; 145,120.
6@ FOR k=1 TO 4: LET b=mik):r D 1i67.126.143"
iMm aiB) FOR J=1 TD 6: LET aij} = 14 DATA 39,119,43,16,249,193.,1
f ol Y NEXT J G0 SUE 100@: NEX 5.239.6, 35.a3 145,120, 125,23@.2&
' T K 2,203, Ea B7.263, ES,EBa 63,130 .,86
3 65 PRINT x.* o 119 122 53@.*5 1534.119.43,16,.23
1 70 PRINT €. *“.mil ".ERI2Y," 5.2¢1.21¢.1EB.¢5.3¢.23? 55.?1.33
) “"RI3)1;" Y.mi4) ;" = “. .130.120.167.197.6 .80, 126.48, 2.1
6@ LET r$="": IF e«=128 THEN L 35 102 .202,.63,119, 1? 15 245,193,
1 ET r$="0" 16,235
3 9B IF e ¢128 THEN GD TO 1692 i& DATA 42.75.92,.35,126 254,12
l10@ IF e€=128 THEN GO TO 152 .245.56.31.6.20,.35,110,120, 126,
11@ LET e=¢-128: LET ==11d4: GO 157 35, JE.--151u¢9-EEq 197.,205,4
SUB 140@ 2.45,205,22%,45,185, 225,5,49,11,
_ 420 FOR i=1 TO 7: IF rii)«>0 TH 208, 4 122.35,16,250,24,3,62,48,2
=N LET r¥%=r%+5TR% rfi): G0 TDO 14 15 .62.46, 215 E¢1.254 128,233,138,
] 2 120.56.9.6,16 .,.205.,4.,122,35, 16,25
f 130 NEXT i 3.201.58,2,120,.71,.285.4.122.35,12
i 14@ FOR =i+1 TO 7: GO SUB 13 s 250.,201.229.197.126,254,.10.48,
NEXT J 5.245.62.48.215,241,.205,4@,45,20
} 1S LET r$=r$+".": FOR ,j=8 TO 1 5 .227.a45.193.225.201
; 3 GO SUB 130Q@: MNEXT J GG TQ 17 "20 LET x=@: LET v =PEEK 23627+=2
i a S6#PEEK 23628
" 16@ LET r$=rs$:". LET e=128-¢. 3@ INPUT “"Enter a number OrF €
i “LET sS=1280 GO SUB 149@@: FOR J= ‘Pression ".x% LET Xx=URL x%: GO
S TO 34 GO SUEe 13Qe NEXT J TO Se
170 PRINT % 4@ DIM a(S5): INPUT at(ll),” ";ai
182 GO TD 2B 23 ;L3 “rate) " ia(sa: P
1286 FOR =68 TDO 13 LET rtix=rti OR i=1 TO S: POKE v+:,3[:‘. NEXT
i +a (1 -7) #b: NEXT i :: PRINT ° GC TO 6@
1@1@ FOR i=13 TO @ STEP -1: GO & S@ PRINT ~"x8,"
JB 2000: NEXT i 6@ FOR i=1 TO S: PRINT PEEK (Vv
192 RETURN *i): NEXT PRINT =
i10@ FOR ;:1 TO 13 LET rii)=dsr 28 IF PEER (v+1) ¢>@ THEN GD TC
1110 FOR i 12 e
i R i=] TG 2 3TEP -3 - = 50 256 +FPEEK |
B 2000  NEX o

i
[ =
<+
mw

THEN LET

i@ LET h=@: FOR 25
=128 THEN PR3l
i A POKE v +2_.PEEK v +2) =12
310 GO TO

T
i1ie@ RPJhDHITE LISR = 18
=]
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YOUR COMPUTER BUYER’S GUIDE

should be the first choice of
magazm? for anyone CDHTEH’ID[E&HHC_} On Sale At Your Local Newsagent
the purchase of a microcomputer, From December 3rd
whether as a first time user or as an Priced £1.75
existing owner wishing to upgrade.

e, | S}CJ(_B hg
C J

[n this special publication, we take VIC-20 and TI-99/4A, to see how

a look at the art of choosing a they fare in the modern

micro or printer, as well as letting marketplace. In addition, you'll

our reviewers loose on the top find up-to-the-minute reviews of

machines in the market. You'll find various printers.

reviews of the latest microcomputer [t you're at all confused by the

systems such as the ACT Sirius 1, wide range of microcomputer

Apple III, BBC Micro, Commodore systems available, you'll need

64 and ZX Spectrum, and we'll also Micro Choice — the magazine

be taking a look at some of the old that helps you make the right

tavourites such as the Apple II, choice!
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Getting stuck into
the maze

From deepest Gloucestershire (Cheltenham, in fact),
Tudor Costigan conjures up a maze, and puts you
in control of MAZE-MAN.

ot

-

. i L S o E

The program 15 easy to 0190-0210: These define the CHR% 8 in line 1420 allows bl number of lives left
understand once yYou press user graphics, using DATA the old attributes of the paper | 10 COunt objects eaten this
RUN. You press ‘a’ to move statements from lines 3700 to show through I(see your frame
up, 'z to move down (the onwards. In the listing, the manual, pages 111 and 114 b SCore
funny blob in line 320 of the graphics are shown as the Lines 1550 to 1610 print the 15 stores previous kKey
instructions 15 a8 z), 'm to letter they are, rather than the title and scores In wvarying pressed
move nght and ‘'n’ to move little things you'll have flashing degrees of noticeability. Line W loop vanable
left. The reason for choosing wround yvour screen when it 1620 prints the amount of ¥ general input vanable
three keys will become clear gets underway man left in the middle of the ] loop vanables
when you try the program out board. Line 1830 sets the d loop vanabile

You get 100 points for an 0230-0440: This section of paper colour to green, the as$ stores data for board
o and 200 ponts for an the program provides background colour of the printer
explanation mark with a nstructionsif they are needed insides of the maze 5 loop vanable
miserable 10 for an asterisk X, Y position of maze man

0510-1630: These set up the K position of ghost

. position of the ‘ghost’ in °I" and UBI‘IBI’JIES HSEd: 55, sd contents of proposed
Val‘lables k', and then printout the position

board. Originally, when Tudor n high score q§ score and colour control
0010-0070: Initialisation of first wrote this, each n$ high score aa,bb,cc.dd length of notes
variables and the like. POKE character position’ of the | code of object ga.qb added to kK ang |
23692 255 cures the board had a different DATA ‘'underneath’ ghost produce old position
Spectrum of its habit of asking element, but he found this too
scroll?’ every time you blink. slow. Tudor says that the 1 REH MRZE HMAHN ~
The subroutine at line 4300 design of the board has been _E' EJL BY | .M.l 2l SR Lo
draws the design shown at the extensively tested at his péEE'—EAF!E‘*HErE L= NSES=S=STHE N
beginning of the program school, and there have been no >0 LE?B?;E;HH= r o ry o =T iaDd
complaints! You can make the ET b= ) -_ﬁ Tiiws et e
0185: These »  elements of the lines different i Bt o 3=
0090-0185: The: e print th_r, : Vs ' . <0 BORDER & PAPER ~ INK 2
title and ask for the ‘skill laval colours, puting the colours
with suitable error messages. directly into the DATA S0 00 SUR 43280 - a4 TA =
ww' is used as a delay loop sStatements, as described In =g T .
later in the program your manual. The CHRS 17; @ INK @

LR e e e Sl Sl s R STEIS S ——
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98 PRINT FLASH 1; INK 1. " M=
ZE MAN - By T.M.Costigar

1068 PRINT ﬁ@INT

11@ PRINT "Skill Level

120 PRINT Hard Medium ,Easy
H.M,E) vk

150 PRAUSE @

14@ LET <c$=INKEY S

145 IF IMNKEYSs<-»"" THEM Q0 TO 14
S

15@ IF CE<-"h"” RANL {8$ MY PNC
CHEL>"Mm ANLD C= M RAMD cgo»me
SMD cE-sMUEY THLON SEINMT =T i,
H.M.D0f £ onLy nieass: =13 T 3
S0

i6@ I C H = I = - 1= LE
F W =3

178 IF Cc%="m OR cs="M"' FTHEN LE
T N =25

1868 IF cs="e" OR cs5=""E’ HEMN LE
T ww=50

185 PRINT AT 1&8.27.cC%

1900 RESTORE S70@

2080 FOR 9=1 TO & REAL x %

29SS FOR zZ= TD 7 =ERC ~PDKE
JSR X%+T .X MEXT =

210 MNEXT 1

229 IF rc<>@ THEM 120 TDO 458

=70 PRINT EREINMNT “00 yJou ws gh
iNnstructions Y-s-N)"

2490 IF INKEY $="" THEN GO TO za(
250 LET c$=IHNKEY S

260 IF cs="n" 0OR c%s$="M" THEN GuU
TO 45@

2780 IF c%<>"y" AND Cc%:>"%Y" THEHM
0 TO 4@

298 CLSE

S0 PRINT : PRINT BRIGHT 1.°

INSTRUCT IONS *“
318 PRINT JPRINT “"Toe move up',

"press_-a

320 PRINT "To muve down',"press
33@ PRINT
- f m ’ L]

3¢@ PRINT

"To move
“To

right"”,"pres
move Lleft”,"press

n
6@ PRINT

PFRINT ¥ = 1@ poain
ks ™
a8 PRINTY " O = 199 poinis
S50 PRINT ™ 1 = 2080 points"
438 PRINT PRINT FLASH 3
PREEE OMNY HEN T oA ThLE
'_4-'35 IF INKEYS$S<>"" THEN GO TO 42
440 IF INKEY S$="" THEN GO TO 44&
510 CLS : LET L=56 LET k=319
o380 RESTORE
ﬁEE DATA "paananpunnuuprapnnnny
SGEA CRATA "flifiiistiiiiifiiixaisxyd
E72 DATA “"NINBSiNulinssnnEssIna
6860 DATA "#iOdHdHdxszss s s

590 DATA "B s > +Hx0BBBBRsB++33+%

"HanpnsgIssIssssasg s s

72 B 8 8 8 8B

7@ DARTAH
CRFFIIIIINRERRRR I I F IS

BinsrnsFan
F i T, = g i

71@ DATA
T20 DATA "Bt zxnsnszp
- S - .
73@ DRTA EEES
uzdﬁ ghTﬁ
?5@ CRATA

¥Rxxxn
"BRBxuxR xR BxRsxBFHL

- FE TR RS- ER8-5-3:3:8-£5: 8 F 5 3

= |

TEQ DATA "Hy3PBxB¥y3*5%3%F *$332%533xHxH=
ull

o A DRTA "SOBz:8zxdiidbspgdafgs

it
Nl 1 T o — b4 ot o F A e g ¥ T %

I'.-_i...

-

E28 DAaTA Hesseass=i L X R RFEF TR
CE0 DATH nRunURRERERaAGRENT T

: S=E L = = L fuph

1400 FOR d=1 TO 19

141 RERD e % FOR s5=1 TDO =22 IF

egis)=""8H" DR eS\ls5) = THEM FHFE

= S IR < :

1412 IF d=12 ANC = iEN TRPES
4- —

1415 PRINT AT d.,83 - =

1400 ‘MEXT = FRIMNT THRRT 1 B B

1450 NEXT d

149(y PAFPER 7 IMK =

1550 PRINT AT 1.@, FLASSH 1) '"'Maz
man'; INUERSE 1,.RAT 2.2, "By h §

UVERSE ;AT 3,1 "T..C."

1600 PRINT AT S0, IMNUERSE -
SECORE", AT E 1 IMVES S i =IETY
o Nk

1610 FPRINT AT E_.1 Tk HSE 1

REY:RT 9.1, 5TR% b

i620 PRINT AT 9,19, TR F =

1E=ZE PRPER 4
16660 FOR ==2 I 28 HE £

1716 LET wu=1c LET o = =

T . . =x:;"8
1 7S50 FOR =@ TO u 3

1755 BEEFR @2, 4

1768 LET x$=IMHEKEY $

1765 I1IF XE%= “ THEN LET v S=IHMMEKEY F

177@ IF x%¢>"" THEN LET dg="""

1771 FRINT H1 e o

L7860 1IF tHm=""Mh R 2%=""14 ™ 4

m'" OR d$="MHM" THENM GO TO l3aa

1782 IF x%$='""N OR Mt="1N R d%-s

n oRrR d%=""H THEMN G<{ 2

1784 IF £=""a" QOR =" 0R d%=

3" OR 4d$="RA" THEN GO TO 1340

1786 IF x%="z2" OR x%="Z OR Jd%=

Z" OR Ads="Z THEMNM &0 T 1868

1788 o TO 21en

13900 LET " s =4

1810 LET ss=0C0DE ISCREENS (4, !

IF ss <32 THEN GO TO 192@

1812 PRINT RT 4 sielf =l

1815 GO TO Z2loca@

]E':-"_"D LET .‘-\ - —_1

1850 LET =£s5=CODE I(SCREEME | )

IF =22 232 THE:: = > 225

1632 PRINT AT 3 -

‘_‘_ :_F' = i - ‘._-:'IL-‘

1850 L7 EE LUEE o B

LF S5 {33 IHAEN LU U =209

15852 PRINT AT y,X, " '@

1555 GO TO 21e@

166@ LET Y=4d+1

1570 LET ss=CODE (SCREENS: 1(y,x))

IF 55 ¢<>32 THEN GO TO ZO5a

1572 PRINT AT y,x,"n"

1875 G0 TO 21a@

19060 IF =s=s=42 THEN LET 1=1+1: LE

T b=b+1e GO TO i18i=

19805 IF ==2==79 THEMN LET hE=k4+ 100

EEEF .=.95 EEEF o 0 T 151c

191@ IF =£==33 THEN LET b=0b+200

CEED 1.,S. BEED 1 20 TD 1818

1915 IF ==5=3% THEN LET w =X =1 =i
TO 1812

192926 GO TO 1851=

e e e T e e e e e e T
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195@ IF = 42 THEMN LET i=i+1 LE 2250 IF sd=35 THEM LET r=k+1: GO
T B=b+1@: GO TO 1832 TO 2190
1955 IF s£&5=79 THEN LET b=b+l@0 2260 GO TO 2610
BEEEP .S5.S5 EEFP .5,7: GO TO 18c 2210 LET k=k31
196@ IF £5s5=33 THEN LET b=bh+200 1320 LET qQa=-1 LET qb=0
BEEP 1,5: BEEF 1,7 G O 1832
1965 IF ss=35 THEM LE +1 (= 2340 LET sd=CODE (SCREEMS (L, ,k1}!}
TD 1832 235@ IF sd=3S THEN LET k=k-1: GO
1970 GO TO 1832 TO 17S0
2000 IF 55=42 THEN LET7 -3 + . 25360 GO TO 2610
T b=b4+1@: GO TO 18%5; 241@ LET L=L=-1
2005 IF 55=79 THEN LET b=Lb+100 2420 LET qa=@: LET q9b=1
BEEFP .5.,5 BEEP .5,7 o0 TO 185 2440 LET =2d=CODE (SCREENS ((.KkK))}
2010 IF $5=353 THEN LE3 L+Z00 2450 IF $d=358 THEN LET (=1+1: GO
EEEP 1.° CEEF 1. Sl v 103852 TO 24170
2015 IF s =3€ 4 v 0 +1 =0 2460 GO TO 26810
s 185& 2510 LET L=L+1
@20 GO TO 18S:Z 2520 LET qa=@a: LET 9b=-1
250 IF &8==42 THEN LET i =i +1 : 2540 LET =2d=CODE (SCREENS (L ,k)}
T b=b+1@: GO TO 187= 2550 IF s£d=35 THEN LET L=L=1: GC
PSS IF == = HEM LE b=k LEved TO 210
BEEP .5.5: BEEPr .5.7 GO TO A87 SE£10 IF =d4=-32 THEN =0 SuB 2720
2060 IF s5=33 THEN LET b=b+200 LET g=u=Z. ©¥0 10 4179056
SEEP 1,5S. BEEP 1,7 GO TO 1872 2E20 IF s5d=42 THEN GUC SUB 2709
'A6S IF &5 =385 HEM ! 1 LET J=42: GO TO 1752
10 1872 2E30 IF sd=79 THEN GO SuUB zZ7ae
=08 GO TO 15 LET Jj=79: GO TO 175@
2100 IF ¢ HE# g% 2640 IF 5d=32 THEN GO SuUuB 2700
2103 IF uy=9 AND =31 THEM pﬂrn+ LET /=32 0 TO 17So
9T 4 .,X; = LET x=%9 FRINT AT 2650 IF L=wy AMD k=x THEN G0 5LB
= 2722 GO TO 271ia
2196 IF u=8 [AND x=8 THEM FRINT A 2660 GO TO 1750
Y 4.,X L 2 TR [ = Z70@ PRINT AT L+gb,k+qa,CHRS J
0“2 SRINT AT L,k; "®": RETURN
211@ IF 4 -C ~ N T 2710 LET kk=kk-1
‘JI-.-I —.—._... T i i = ™ i = 2?2@ LET l :@
= g LET 1=i4+1 2730 FOR a=@ TO 7
12 IF (i=6@ OFR i1i=110 OR 160 27490 BEEP .02.0: BORDER a: BEEP
AMND (4w¢x»12 RAND 12 RANI 1 1 .02,1: PAPER 7-a: BEEF .@2.,4: CL
AND k<>19) THEN PRINT AT 1i2,] =
2750 NEXT a
Lo~ - ey i 760 BORDER & BEEF .Q5,08. PAPER
2130 LET qQ$=CHRS$ 17+CHRS 7+5TRS$ . it . - -
b+CHRS 17+CHRS$ 4. PRINT AT 2,1, g5 PERE W2l . BEEE Ave
;Hy_m.qs e 2770 IF kk>®@ THEN GO TO Sie
213S %i t iEM PR If =T .4 2780 PRINT "You ended wath “,b;’
’ el oints.*
214 1lF 1=1go THEHN PRINT AT €.,15 agga IF nu:- THEN LET n=kb: PRINT
s BRIGHT 1 FLASH 1, PRAFER 7, "WE *“This i=s e new Sigh score’
L DONE " - LEs I=0: GO TO 2142 =520 PRINT ° SLASH i oRiIcGHT 1,
2141 GO TO ZiSe HMNOTHER GRME®
§1¢2 LET aa=.125: LET bk =S LE
I CC=.37S LET dd=.5 2810 LET es$=INKEYS
=145 FOR z=1 TO 2 2820 IF e$<>"y" AND e$<:"Y" AN
=145 BEEP cc,@: BEEFP aa.,-4:. BEEF eg¢>"n" AND €%$<>"N" THEN GO TO =2
dd,-4: BEEP dd.,® BEEFP cc, -4 FE 210
EEP 3a,-4: BEEP dd,-4: BEEP cC,2 2838 LET rc=1: IF es$="y"” OR es$="
E’-FE’-‘_&H,D EEEF Jdd.= BEEFP dd, v THEN GD TO 20 . -
1 BEEF bb.,®' BREEFP bb.4 BEEEF 1 2849 STOP
a ~<70@ DATA "a".@.60,126,14,14,126
2146 NEXT z .6@0.@
2148 BEEP (Cf,-1: BEEF 2a3.08: BEEp 3710 DgTﬂ e"”,0,60,126,126,126,1
dd .2: BEEP dd.2: BE b.d: 26,60, "
2 bb,®: BEEP dd .2 sEprEde~EEE z72@ DATA “F",0,6@,126,126,126.,8
=P CC,-1: BEEP aa_.®: BEEP dd,2: 4,84, i R o] O
SEEP dd.2: BEEP bb.d4: BEEP bb,®: 373@ DRTA "b".,@,50,125,112.112.1
SEEEP dd .2 BEEP d4dd.2 BEEP ¢cc.B 26 .8@. .0 )
. BEEP 3aa.-1: BEEP dd.-d: BEEP & 3748 DRATR "C".,8,36,.1902.182,.126,1
d.2: BEEP dd.D: EEEP 2<4.2: BEEP 26,.60.@ - B
id.4d: BEEP ¢C.8: BEEFP a33.-1: BEE 375G DRATRA "d4",@,6@,126,126,102.,1
= dd.-d4d: BEEP bb.S5: BEEFP bb,.2: E 922.36,0 1
ZEP dd,®: BEEP dd,-1: BFEFP dd.D 4300 FOR x=0 TO 255 STEP 5
23i49 GO TO Sie : 431@ PLOT 127,87: DRAW x-127,88
215® REM MOUING AL IEN 4320 NEXT x
2160 PRINT AT y,x; 8" 4330 FOR y=175 TO @ STEP -5
2161 BEEP .92.9v 4340 PLOT 127.87: DRPAW 128 ,9y-87
2165 IF L-yuy>@ THEN GO T 2410 435@ NEXT u
217@ IF L=-y<® THEM GO TO =251 436@ FOR x=255 TO & STEP -S
Z18@ IF k-x:>@ THEN GO TOQ 221¢ 4370 PLOT 127.87: DRAW »-127,-87
2196 IF -w s THEMN 0O TN 2310 43880 NEXT x
=200 GO TO -2€so 4390 FOR 4= TO 175 *TEF s
2210 LET k=k-1 GASEe BLOT AST.,O0T7. DERBY -i2T.y-07
2220 LET q2-=1 LET q9b=0D 4410 NEXT v
2240 LET sd=CODE (SCREENS (L,k)) 4420 RETURN
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Board games for your

computer

In the last issue of 2zZX
Ccomputing, editor Tim
Hartnell explamecl one
way of writing board
games for computer use.
Here, he takes the topica
Ilttle further, and gives
you two board games
with full screen displays
for the 16K 2X81.

cness Board article in the Oc

tober

for each square on the board
(rather than just one, as was
used in the earlier programj,
and buwld up the pleces using
the ‘chunky’ graphic options

As

moving on the diagonal

_____ . o o (BRI REE, JASuY of {3 on the ZX81. you can see from the sample
oert ess-board  Lomputing sk O D When you run the programs, run which follows the listing,
-. yntains the hear explain that the im:l:.urucl greadt you'll see that PRINT AT is the pieces look particularly
: S, T R paV-BILRg ”'_1“T““[_ 9 wused to change just the effective, and you'll have no
.' I| -|Ir-l-llll.l -I..Iu-.-’ur‘- 1|l“tr -.'Ir:-'..l:;l:d-.n ;T.:]a;’rlj'"|Jr1'r':1':'!:- w:]: Squares moved to and from HOUDIS. TIOWIG T ene
e glrpl: i .I'. o o ik e ‘r g " (and, when needed, to remove when you get the program
| okl oo S "f'_"'['!r' _1;_' Tc‘:‘__“::_]r a captured piece), rather than underway
T LI L SELRE N I have the board reprinted every -
he ENce -I- -,.:}...‘-- ':1 '::1"" time. This speeds the game up 5panl5h checkers
square and that of the i
' s is the same considerably Once you've entered Corner
The predictable nature of the Checkers, and saved it on
difference between corner CHECKErs tape, you can alter it to
i juares makes it fairly easy for Corner checkers follows the become the game Sp,-uns."‘.
L to work out its rules of draughts, except that Checkers, which is closer to
f p i entered the yvou play by starting in the real” draughts. In this, you
08 heckers' game given corners of the board, rather move from left to right across
] fro in the last issue. vou'll find it than at the ends, there are n0 the board: the computer from
1 umber relatively easy to adapt it to multiple jumps. and no kKiNngs right to left. You play as in
b become both of the board Any piece may mMove in any draughts, except that you can
15 1 n here. which have diagonal direction {..ni[]'[l.lrt:"‘:!- move in any diagonal direction
ull screen displavs are in draughts, by jumping (as though you had a board of
The way to get a big display over an opponent’ s piece into kings), there are no kings, and
1 %[ I 5 10 wuse four character cells an empty square, always no multiple jumps
188 RFEM CORNER CHECKERS 62885 NEXT Z
=@ GosSuUubs Sgoe s6@s@ GOTO 5200
=8 GOsSUE s6a0 6l18@ LET RBi{Z) =E
35 SLOU 611@ LET A(Z+Y) =E
40 OSuUBs 78900 &51l28 LET Ri(ZI+2x2Y) =C
=1 LOSUB 6000 ol3@ LET COMP=COMP +
Ef IFTHUHz? THEN PRINT AT 19,2 6140 PRINT AT 2,22; "COMPF. 2 DM
YOuU WIN';LUW P
7@ 1IF OMP=7 THEM PRINT AT 19, 6158 LET F=INT ((Z4Y) ./18)
2: I WI [ 65160 LET G=I+W—-10%F
=17 r:rr.'n_: 4.9 617@ PRINT FaT =2 %+G,24%F s AT 2%
000 REM *¥+COMPUTER HMOUE x = G+l .,.2x*F;
6@31@ FOR =88 TO 11 STERP -1 6B1l72 LET F=INT ({(Z+2%&%Y13 14}
5028 IF A(Z)=C THEN GOTO &0Sh &6174 LET G=Z+2%#Y -10%F
E@380 NEXT 7 6176 PRINT AT 2#%G,2:F, "M . AT =2+
694@ GOTO G200 G+1l.2=%F; "kl
sAsS8 LEI ¥ ==—11 5132 LET F=INT {(Z/718)
6RASE IF Z+Y>»88 QR Z4+v 11 OR I+423% 5182 LET G=Z-10%F
Y88 0R Z+2*%Y <11 THEN GOTO 6874 5184 PRINT BT 233 .23%F-" e T oy
P60 IF AIZ+Y)=H AND RA(Z+2=%Y) =E G+1,2%F ;
THEN GOTOD 6100 5199 RETURHN
6070 LET Y=-9x2(¥Y=-11)493%(Y=-9) +1 6200 REM x#NON-CAPTURE MOVE+#
P (Y=9) +(Y=100}? 621@ FOR Z=1 TO 20

E@80 IF Y <>B THEN GOTO 6855

6220 LET K=INT

(RND275) +11

L mmmI L n ae T  —
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E238 IF RI(KI =C THEN GOTD 626D
52480 HNEXT =
6258 GOTCO &5a0
26 LET Y=-11
5288 IF RIK+Y)=E THERN GOTO &330
5298 LET Y ==-9%(Y=11) +9:(¥Y=-9} +11
* {1'! :91 - Oy "lDG"
6280 IF Y4 8 THEN SQTO 827C
E31@2 MNEXT Z
5320 GOTO &asSsaa
633@ IF EK+Z23Y 88 OO K4+2%Y 11 HE
N GOTO Sage
::.:,34.1.@ IF AIK + *Yl=H THEN GOTO &24d
c
ES58 IF K-2%x¥Y <11 OR K-=2%Y >88 THE
N GOTD 65400
636608 IF AK—-2%x%)1=H THEN GOTO 524
&
E400 LET A(K +Y) =C
6410 LET RAiK! =E
6420 LET F=IT {F. +" @l
G438 LET G=K +¥Y-103%F
6440 PRINT HT 230G ,2+F, "1™ - O7T o+
G+l1.2%F ;" »

5458 LET F=INMT (K1)

E4E60 LET G=H -10%F

6470 PRINT AT 22G,2%F; " v".AaT 2=
C+1,2%F,

5450 RETURN

ES88 FOR G=1 TG 28& -

@-‘.’-l@ LET K=INT (RNDA7E) +11

o928 IF Ai{K)I)=C THEN GOTD &5600
E530 MNMEXT =

6548 PEINMT KT 3,8 : Cid

B AME - I CONCEDE THE
5552 S5TOP

@5@11" IF R(K=-11)=EFE THEN LET ¥Y=-=11
EE18 IF A(K-11)=E THEN GCGTD 6480
6620 IF A(K-9) = THEN LET v==G
5630 IF Ai(K-9) =

E
E THEN GOTO 6402
"
a

7020 INPUT A%

7830 IF LEN A%<»>4 THEN GOTO 702
70480 PRINT AT ;B = N

7252 LET /i=UARL A
7085 LET Az2=VUAL A
7060BLET Bi=UAL &
7065 LET B2=UAL A
79790 LET "A(10+B1+B2) =H
7068@ LET A(10#A1+A2) =F

gy g
FWMH

7090 PRINT AT EiBE 2=B1,; m AT
c¥b62+1,2sB1;
7100 PRINT HT EiﬁE 2%#AH1; 3 RT

Z¥A2+1 ,2A1;
rllﬁ TF ARBES RA1-Bl)=1 THEMN RETUR

7120 LET HUM=HUM+1
7130 PRINT AT (AZ2+B2) , i1R1L+B1)Y : *
"lingE%:$3+1,ﬂi+51;~ 2

7 NT AT @,22; "H o
7990 RETURN i S R
5000 REM PRINT BOARD - START
304@ FOR Z=8 TO 1 STEP -1

SPE0 FOR X=1 TO 8

B@&7@ IF H{iBﬁL+Y?=H THEN PRINT ﬁ
T 2% ,22Z2; " m " AT 2%+ +1 237"
2a8@a IF HllB*L+X]-L THEN PRIHT [
T 2#X,2:Z; """ ;AT 2X+1,23Z; "kad”
Bega IF R(1@*Z+X) =B THEN PRINT A
2#X ,2+Z,"WE" ;AT 2:X+1.2%Z; "M%
5119 MNMEXT

_|

8l2@ NEXT =Z
8130 RETURN
899@ STOF

gg999 3TOF

S@a@a FAST

9205 DIM hnl@@;

Q210 LET HE="111315222431334251"

e e e e e e e e T T T
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2@22 LET
2R5H LET
323535414
4 7ETEELESE!
s@4@d LET
S4453627:
2050 FOR Z=1 706 1o
SO LET AL =9
=S0780 NEXT =
2080 LET H=CODE "'H"
a9 LET C=CODE "C"
S09S LET S=CGLDE "“E“
9198 LET E=CODE " "
9105 FOR Z=1 TO°9
9118 LET R{(URL HS$( TO 2)) =H
2120 LET R((VAL Cs( TO 211 =C
215380 LET HE=H%(3 TO !
S13% LET C$=Cs$(3 TO )
D140 NEXT =
9158 FOR Z=1 TO 32
S166 LET RAIURL B%{ TO 211 =B
170 LET B$=Bs$(3 TO )}
Q180 NEXT Z
919@ FOR Z=1 TO 14
S2ea ET R(URL ESf( TO 2} =E
3210 LET ES=Es$(S TO ?
9228 HNHEXT Z
S238 =
Sz40 =
S48 ;
T

3419 FOR =Z==1 T B
._.*-1-;_\: =4 = s = ﬁ = iR = ".
9430 ITF 2+ IHN Z/21= THE ERINT
BT Z2.8.CHRRg - ", AT Z.19:C
HR§ (1S6+Z.2
9445 IF .-_"-':.’_".'l L =) <»Z THEN FPRIN
T R :'_‘C-,"ﬁ' RT Z.,1%9
9458 NEXT =
Q508 RETURHN

16 REM SPANISH CHECKERS

2 GO3UEB Soao

=8 GOSUE Séaae

325 SLOW

42 GOSsSUB ?ggg

sS@ GOSUB o

e@d IF HUH:? THEN PRINT AT 19.C

" Oou U;N L.f
2;"I UVIN":U

EG@ GOTO 40
600®@ REM **COMPUTER HMOVE ®#
5@1@ FOR Z2=88 TO 11 STEP -1
Eo22 IF RA(Z)=C THEN GOTO 050
6230 NEXT Z

THEN PRINT AT 19,

E0SS IF ;+?}BB DR Z+7 (1L GR_ZIEr
v 188 OR Z+23Y <211 THEN GOTO 5870
Be68 IF le+|]*H AND RIZ+2%Y) =E

THEN GOTD 61080

EA70BL_ET Y==-9f(Y==11) +S82 (Y ==G} 1
BE(Y=2) +(¥Y=124)

6@50 IF Y <>»@ THEWNW GOTDO &iHS5S

BRSS NEXT Z

58390 GOTO 6200

65100 LET R(2Z) =E

511G LET QI(Z4Y) =E

6128 LET RiZ+4+2sY) =C

5130 LET COMP=COMP +1

3143 PRINT AT 2,22, "COoMP. = COM
6150 LET F=INT ((Z+Y) 10}

6160 LET G=Z+Y-10%F

©17@ PRINT HT 232G ,2*F; “"JRAT 2%
G+l ,2sF;

5172 LET F=INT ((Z+2+Y) /10)

5174 LET G=Z+4+2%#Y-10:*F
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5176 PRINT AT 2%G.23:F;° ‘B ;AT 2=
E+1,2%F;
51&@ LET F=INT (Z-182)
6182 LET G=Z-10xF

5184 PRINT AT Z2£G.2+F ;" 'S AT 2=
G+1.,.2%F; =

6190 RETURNMN

62080 REM +xxNON-CRAPTURE MOUF %3
&210 FOR Z=1 TO 206
8220 LET K=INT (IRND278Y +3 1
6238 IF A(K)Y=C THEN 0T &2&80
6248 MNEXT =
o250 GOT SE5G0
260 LET =-11

5230@ IF AiK+Y) =€ THEM S0TO S33
5290 LET Y=-0O0xivY=11) +9z2i(yY=-2) +113
2IY=9) +Ii¥Y=106)
6o IF Y<»@ THEN GOTC SZ270@
S318 NEXT
328 SOTD eSS0
’:E‘:::-::G 1F 42 Y -"EF_- OR RK+zZ2#% {11 THE
M GOTO &40
6348 IF AiK+2:v)=H THEN COTD 524
)

2250 IF - e 1 DOE . = = =
N GOTO 6429 B ik
ﬁi&@ IF RiK =23 =H THEW GOTO &24
2488 LET A{K+Y) =C
S41@ LEYT RiK) =E

":_."'-:'Ei: ‘._E_-_ '__-I & r B8 # it

2428 LET G=K 4 -1 %F
5448 PRINT o B G.23F = T 2
=:-+1,E.J-F.'“;F-J':‘ vy e sl AT
B45@ LET F=INT (K.-12)
5458 LET G=K-1@s%F
5470 PREINT 8 =G ,2#F,; " 'JAT 2
:;': tj-, -7": 'LF :
6486 RETURN
E5S880 FOR G=1 TO 208
@51@ LET K=INT RNDs7S) +1 1
25280 IF AIK)=C THEN COTD S0
S5S0 MEXT
65548 PRINT KT 0.,0; "I CONCEDE THE
GAME"™
SS5S5@ STOF

&8 IF R(K-11Y=E THEN LET ¥==11
561@ IF RIK-11)=FE THEN GO0TO 8400
@6&@ IF RiK-9)=E THENM LET ¥=-0
BE38 IF R(K-2} =F THEN GOTO &5408
5640 GOTOD &S46

7202 REM :PLAYEMR MOUE =%

7012 PRINT AT 20,0, "ENTER YOUR M
QUE AS ""3344""™

INPLT A%
703C¢ IF LEN ﬁit*¢ THEN GOTO 7ezoa

)
7ASE LET A2=4UAaL AsS )
7868 LET B1=VURAL AsS )

VAL A% I

I

710@ PRINT AT 2xR2,2%R1; : BT

2xR82+1 ,2+081 ;" »

7118 IF RBS (&5 Bl = ErN RETL

N

7i28 LET HUM=HLUM+1

7138 PRINT RT iAz2+B=2) , iR1+BL1: ;"
"JAT A2+B2+1.R1+6B1; " i

714@ PRINT AT @.,22; "HUHAN: *; HUM

799@ RETURM

S0 REM PRIMNT BORRD - STARRT

8042 FOR T=68 TJO 1 STEF -1

Sa62 FOR X=1 TD 8

S@7@ IF R(18#Z+X1! =H THEN FPRINT =

T =+{!2+:] .i”‘)ﬁT E x+1;l;.*l—; iy

3@5@ IF RIloxZ+X) =C THEMN pF'.'."'HT =
DX, 287 ; RS AT DaX+1,28Z; "de"

S820 IF R{l18xr7+X) =6 THEN PRINT £
T 2*X,2*xZ, " AT 2% L, 2%Z,; "iEE
S110 NEXT X '
S120 HNEXT Z

5130 RETURN

=223 STOoP

5399 STOP

9205 DIM RILLGE.

SEil LET Hg="] 1817222426283 10
_.-_;-E':_".'_"

@28 LET Cs= =S4 8568837 AV 277 rH2b
46655"

a@3@ LET Bs$="12141618z1232527323
4363684143454 7525456556 16536567 727
4767BBLBZSO0 7

a4 LET E¢="5153Es5574=2444648
Q@sS@E FOR Z=31 TO 106

S68 LET RIZ) =S

970 NEXT =

S50BLET H=CODE H

989 LET C=CODE C

299095 LET B=COCDE “H

291686 LET E=CODE "

S91e8sS FOR Z=1 7O 12

9119 LET A(UAL H&$i TG 2))=H
912 LET A(LAL Cg( TGO 23y =C
S138 LET Hs=H% (3 TO )}

31535 LET CEs=Cs(ZS 70

2148 NEXT =

215@ FOR Z=1 TG 32

S16@ LET AR(UAL B$<¢ TO 21} =8
S17¢ LET E%=B%$i(3 TO )}

2130 NEXT Z

9l9®d FOR Z=1 TD 8

9288 LET R{URL E% e B =F
9210 LET ES$=E£(3 TC )

g228 MEXT Z

92380 LET COMFP =0

9248 LET HUM=0

S488 POTNT OT

. -
s oA

;| AT 15,8 s 3 -

S541@ FOR Z=1 TO 17

3420 PRINT a&T Z,1;"R"':R”T Z,18:;"8
S438 IF 22INT (Z/2) =T HENM PRINT
AT Z,0,CHRS (1S568+Z/2); AT Z.,19;C

HRS (156+Z -2}

2442 IF 2:INT Zre Z_THEN PRIN
T AT Z.,.90;:"B'":"aT Z.,.19

S458 NEXT Z

SISQQ@ RETILIEN
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SOFTWARE

Under the ZX-scope

Reviewer Nick Pearce takes a close look at a number
of ZX81 programs, including Artic's Toolkit, a word
processor program from Tasman Software and
Richard Shepherd's ‘Super Space Mission'.

Toolkit — Artic
Computing

For the basic programmer,
Toolkit from Artic provides a
total of nine functions to ease
the labour of program writing,
including the usual renumber
ing facility.

After loading., Toolkit
automatically lowers RAMTOP
and sets itself up in the last
2% K of memory a definite
advantage on some other
toolkits which require the user
to reset RAMTOP before load
ing. something which is easily
forgotten.

Toolkit's facilities are
obtained through USR calls.
Prompts are given on the
screen and the program is
fairly straightforward to use,
special error codes being given
to identify the problem if
anything goes wrong

The instructions that come
with the cassette are closely
typed on one side of an AS
sheet of paper, and although
the facilities of the program are
adequately explained, the
presentation could be beitter
some of the error codes, for
example, are difficult to find,
gnd a listing of the codes and

their meaning would be
helpful
Renumbering

_The renumber routine is most
impressive. It renumbers a
program, including GOTOs,

GOSUBs, RUNs and LISTs
from any start line and in any
step size the screen
prompts the necessary
commands, After renumbering
any computed GOTOs or
GOSUBs (eg GOTO 100 x LEN
AS%) are displayed so that these
can be numbered manually by
the user. The Toolkit will cope
with jumps 1o non-existent line
numbers by remembering the
jump command with the
number of the line next after
the non-existent line.
Renumbering is carried out so
quickly as to be almost
instantaneous on even long
basic programs

Apart from renumbering. the
Toolkit includes the facilities to
delete groups of lines in the
program (prompting for the
first and last of the line
numbers to be deleted); to
display the amount of memory
available in bytes; to list the
current values of all string and

numerical wvanables |except
arrays and loop control
variables); and find any string

up to 255 characters in length
and list every line in the
program containing that string.
The replace command allows
any string to be replaced by
any other string, which need
not necessarily be the same
length, eg PRINT can be
replaced by LPRINT. By saving
the current program below
RAMTOP, another progam can
be loaded, allowing two
joined
Another function is

programs to be
together

SAME . EXCEPT THAT THE FIRST WAS
YRE WITH LUDORD -URAPPING AND
LINE-JUSTIFICATION OFF, IMN THE
SECOND THOSE FUNCT IONS WERE
PERAT ING .

SE TWO PARAGRAPHS ARE THE
:HHE EXCEPT THRT THE FIRST (R =T
TYPED WITH WORD-WRRPFINEG AND
LINE-JUSTIFICATION OFF, IN THE
SECOND THQSE FUNCTI '\N"h WERE

OPERAT ING.

e e

REMEKILL which removes all
REM statements from a
program useful if you are
running short of memory, or
want to make your programs
quicker to LOAD and SAVE

This must be one of the
better toolkits around for the
ZXB1. It s easy to use,
executes commands quickly
and accurately, and all of its
nineg functions are likely to

have some value both for the
novice and for the more
experienced basic pro
grammer. Toolkit takes up only
just over 2K of memory. quite
Impressive considering the
range of functions available

Toolkit costs £5.95p and is
available from Artic Computing
Ltd., 396 James Reckitt
Avenue, Hull, North Humber
side

TASWORD—
Tasman Software.

Tasword from Tasman Soft-
ware 15 a program that makes a
credible word processor out of
your ZX81. The program
demonstrates admirably the
capabilities of a8 word
processing system, although
the inherent limitations of the
ZXB81 do pose restrictions
there are no lower-case
characters for example. Up to
320 lines of text can be
handled in the Tasword text
file and 22 lines of the file are
displayed at any one time on
the television screen

Shift Keys

The character keys of the
ZX81 keyboard are used in the
normal way to write onto the
file. Control of Tasword's
word processing operations
are achieved through the

“shift’" keys. Shift (or control)
keys are used to delete or
insert lines or characters,

obtain the graphics characters
of the ZX81, scroll the text,
move complete lines, and
perform most of the other
usual word processing
operations. Unless overridden
by a control key, Tasword

"Word wraps'® automatically,
i.e. if the last word overflows
the end of a line, then the
whole word is transferred to
the next line, and the finished
hne is spread out across the
screen (justified) to give the
lina a neat appeardnmr

The program is well thought
out and easy to master, helped
by the logical assignment of
control keys to word processor
functions, for example "’
to centralise headings on the
screan, “"AND'" to insert new
lines, words or characters onto
the file, and the ARROW keys
6, 6, 7 and 8 10 move the
cursor around the screen,

Saving the
program

The STOP function stops Tas
word running and permits a
number of options to be
selected. The program can be
saved on cassette, either with
or without the text file, the
text file can be cleared, or
control passed to the ZX81
ROM. This is a particularly
useful innovation since it
permits other tasks to be
carried out while still retaining
Tasword and the text file in
memory, eg calculations can if
necessary be carried out
without losing the program or
text

Instructions for Tasword
come in the form of a small
booklet which is clear and well

written and, inevitably of
course, produced using
Tasword itself. Somehow
Tasman have produced a

printout for the booklet which
is far superior to anything |
have been able to manage on
the Sinclair printer!

On the reverse side of the
cassette is Tasword Tutor, a
well presented teaching aid to
the Tasword functions. A nice
touch to complete this
package, although Ilargely
unnecessary as most users will
find Tasword easy to master
from the instruction booklet
alone.

| was a little disappointed
that Tasword lacks the facility
to move blocks of text around
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in the file | inevitably have 1o
rearrange the sequence o
paragraphs whilst drafting
articles or letters

The overal
this program s imited by the
ZXB1 nself, particularly the
lack of lower case characters

u';r!'u ness i.l1

and restricted text line length
(22 characters) and the
Sinclair printer. However, for
the price it IS an impressive
package. If you want to use
vour £ZXB1 for serious word

processing there are software

packages available that offer

lower case characters
although they are rather slow
in operation; otherwise you
will have to dig very much
deeper into yvour pocket for
suitable hardware perhaps

I|'I".|.Jl.1l"'l:] an Hfi::’:ﬁ? interface
for a ““proper’’ printer

| had no LOADIng problems
with any of the software
cassattes in this review axi ept
Tasword, which
oad until | had
significant adjustments to the
head alignment of my cassette
recorder, indicative perhaps of
head misalignment
Tasman's recording
equipment Tasman will
change cassettes that do not
load, and ask that you specify
the make and model of vour
cassette recorder if a
replacement is reguired

Tasword costs £6.50p and
is available from Tasman
Software, 17. Hartley
Crescent, Leeds

super Space
Mission — Richard
Shepherd
Software

And now 1o some new games

for the ZX81
Super Space Mission is an

refused to

maae

oan

arcade style game, but with
plenty of added interest
ir'lL_,IL_,ILjII"I{_'__i some |rr'||;]r-_~:-..1-.|',-1_l

introductory graphics

You start on the launch pad

and initiate countdown, after
which take-off is automati

Control of yvour space craft is
! d back to you in P
space After e the
'i'l.i'ltrll:'.‘\'. I‘l.r'lii dreg Oon yYour own

\ande deen

sting

and may proceed with the
mission, which is to destroy an
alien fleet As wall as the
aliens, asteroids are a requilar
threat, and vour lasers can be
damaged as vou fight them
off, reducing vour firing
capability

Pilot rating

Fast reflexes and luck are
essential if you are to stand

any chance of destroy ng the
ships as
around you. Witl
'.h-- contrails

usually had 1o aborted
uncompieted, or after
suffering fatal damage. A final

ahen they swoop
yours truly at
'.hl-

¥
we

mission

ended

mission report includes pilot
rating mine wusually read

lousy shot although did
get a "not bad  after one

executed

brilhantly

ang you

mission
areg Qiven a SsScCwre
B

if yvour think the game is
gettiing 1too easy d
difficult of the seven skill levels
can be selected up to the
hardest suicida

There 15 at least one bug n
the program apart from the
spelling mistake in the mMission
The game occasionally

jammed landing,
which had to be
and a mission would
end

maore

report
aurmng
case i
reloaded
';i.l'_,lf'l"l,"tlf'l\:l-?‘!; comaea 1o
before it should

A fast moving arcade style
game which goes a bit further
than the

an

usual nvaders

program, with Some nice
touches and particularly good
graphics. Rather
however, and the
need to be sorted out

Super Space Mission costs

£6 and is available

expansive,
bugs do

from

wemmsmese O000

FIGHTER

Richard Shepherd Software
22 Green LEY: Maidenhead
e

Berkshire

Byte Man —
Mindseye

Impressive graphics are a
feature of this cassette
and £2
od value fo

Qood

pnced at only 95 for

three games it 15 go
r"'-.‘!e;-'l-"i"

Is the game instructions; thase

money feature

arg not wniten oowTr but the
player can opt far
comprehensive and wel
F-lr.-w.,1||-.':|_'r_] onNn-Screen
instructions at the start of

each game
Byvte Man is a version of Pac
man, the video game that has
taken America by storm and is
now rapidly gaining popularity
here ZXB1
versions are reviewed later. In
Byte Man
kevs 1o

I'W0o other

Vviou use the arrow
move arouna
gating up dots, or
pills, worth five points each as
you Qo Tht." maze
Byteman and his tw
will eat vou if they catch vou
and you have three lives

the
maze food
H monsiers

brothers,

It vou

can get to one of the four
stars’ n the maze you can
take your revenge and chase

the monsters for a short whi a,
adding to your score if
catch them

Monster’s lair

You start near the centre of the
maze, and
monster s

YL

very ciose to the
tound 1t
extremely difficult to get more
than a few moves away from
the start without being jJumped
on by one of them. Once out of
the wvicinity of the start
however, the game becomes
Your final score can be

nto dnf on
table so that several
may have a

lair |

easier
entered
league
people
competition

Star fighter

The second

screen

program on the
Mindseve cassette i a
‘Defenders’” type game in
which you are the pilot of a
small scout ship patrolling
space. Waves of Sylvian
fighters try to reach Earth, and
your job i5 to destroy as many
as you can. Points are gainad
for each enemy ship and &ach
missile shot down. The Sylvian
fighter attacks become faster

and more frequent, and if
things get too hot you can
“"warp out'’ into a safe (for a
short whilel area., but only

once per life you have three
lives par game Because You
lose points for the fighters you
let through, you can play for a

and and w th a VEry

.|: scoreg

aong time

fir 5 F WM T
2Erg on my

OW
first game (you ve probably
juassed that |'m not
particularly good at this s

thing but did
after some practice

aireaaay

Midna e

Again, good graphics, your
ship explode

onvincingly when hit, and ¢
score |_.1::. Qe 15 kept A
addictive game requirnng sk
and mnimit "-"."'.:l"w'.';..I:."'.".*.' 3
high scord

Bomber

Finally,
game in which you
bombs to destroy a

fily repeatedly over the dam at

Bomber i5 a

the same altitude iy Onée
bomb can be i at any
lime

Some parts of the dam are

worth more than others, and a
certain amount of skil 5
requiréd to achieve a high
score. However, not a game 1o

get the adrenalin flowing; your
plang 1S never in I'14'1'|'li||.” and i

would be more exciting if, for
example, you were shot at by
gun emplacements near the
dam. Your score 15 rated

thought | had done well to

eceive ‘"High score’ for my
go. A few games later

concluded that it is impossible

not to get this rating and | think
Mindseve would be we
advised to review the rating
S5ysiem

ihrea games on ne

cassette
good value for money
of graphics 15 particularly
good, each game 1S preceeded
by a relevant screen display
a picture of your aircraft i
Bomber for example

This cassette will
newcomer a good idea of the
interactive ade 1type
programs currently awvailable
for the ZXB1

Byte Man costs £2.95 and
i available from Mindsevye. 1.2
MNorth Grove Drive, Leeds

makes this software

The use

give TF'._.-

art

Zedman + Spacers
— Babtech.

Zedman is another Pac-mar
type game The maze Iis
smaller and less complicated in
this version. You are a mouse

and move around the maze
gating dots, again using the
arrow keys (5, 6, 7 and B

Also mowving around the maze
are ghosts (stars] that can eat

you, but if you eat a magic pil
{a dollar there are four, one
in each corner of the maze

then the ghosts become edible
for a short while
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Slippery creatures

You select a skill rating from
one to ten, ten being very fast,
and an added complication is
that when edible the ghosts
are slippery creatures and if
you rush at them they will slip
past you. A fast maoaving,
absorbing and addictive game

Babtech have produced a
good version of Pac-man for
the ZX81, but | was not over
imprassed with Spacers, the
second game on this cassette

Spacers is an invaders type
program in which you use your
laser gun to shoot down the
descending alien hordes. There
are some nice touches Yyou
can select missile speed from
the range 1 to 10, and missile
density from 1 to 4, and vou
can also choose to renew your
shields for each attack wave
However, the game is rather
spoilt by the slow, jerky
rasponsa of your laser base to
the movement keys |keys 5
and B)

| liked Zedman, but
seen Dbetter invader
than Spacers.

Zedman is available from
Babtech, 3 Baberton Mains
View, Edinburgh EH14 3BR

Gobbleman
Namtir Raiders —
Artic Computing

In Gobbleman, Artic’'s version
of Pac-man, you are doomed
to roam (spelt rkam, the
second speling error in the

have
games

casseties reviewed for this
ISSue $0 much for
CﬂITI[}lJTH'FS n {’.dl.,][_i.'i[i{_:—l'\ |
through the haunted maze

eating food dots until you are
eaten by a ghost. Again, if you
gdat a magic star you can take
your revenge on the ghosts for
a short while

| did not think this game was
up to Artic's usual very high
standard. Movement is slow
and jerky, and the speed at
which you can move through
the maze is not variable. | like
the keyboard scanning
arrangement Artic have used

any of the top keys move
you upwards in the maze, the
bottom row move you down
and the centre two rows are
split left and right. Much easier
than using specific keys for
movement on the touch
sensitive keyvboard of the
Sinclair

Raiders

The other Artic cassette, and
the last game in this issue’'s

ZX81 software review s
Namtir Raiders (author J
Ritman get it?), a superb

invaders type program. In this
one yvou do not hide behind
bases or shields on the ground,
but can get up amongst the
descending armies of invaders
to shoot them down

There are four invader fleets
ships of the first fleet are
worth 100 points each, whilst
ships of the fourth are worth
1000 points. You can select
one of three speeds and have
four bases to start (lives) with
an axtra base to be won if you
reach the fourth fleet. A
keyboard scanning arrange
ment similar to that employed
in Gobbleman is used, so you
do not have to hunt for specific
keys

Tactics

You need fast reflexes to blast
at the invaders and at the same
time avade their bomb attacks
Tactics are important for a
high score it you destroy the

first fleet you move on to the

SOFTWARE

next and so on up to the
fourth, but if one or two of a
fleet escape, that same fleet
regenerates again and
again and again

It is easier 10 knock out ships
of the first and second fleets
the third | found practically
rmpossible: and a3 you wipe
out more ships the ramainder
get faster and faster

A first rate invaders type
program. If you like the arcade
game, stop pouring silver into
those machines, plug in your
£X81 and get blasting away al
the Namtir Raiders

Gobbleman and
Raiders cost £3.95 each, and
are obtainable from Artc
Computing Ltd., 396 James
Reckitt Avenue, Hull, Morth
Humberside

RETA for retailers —
Michael Cox
Information Services

Ndrn1|r

Tumning from games to a
serious application for the
ZX81, Reta is a decision

modelling program for small
businesses. It is an ambitious
program designed to help
rgtailers estimate the effect of
price changes and adwvertising
expenditure on business
profitability. The author also
suggesis that Reta will be a
valuable teaching aid to
highlight some of the problems
faced by retailers.

Information

It 15, | suppose, basically a
VISICALC type program which
has been formulated to
manipulate the cost and sales
information of a business. You
are first asked to enter some
basic information about your
business. This forms the base
model from which the effects
of changes can be estimated.
For most businesses this

information will be mainly
factual: product prices,
quantities and costs, although

S0OIme WI” FHfiUlrEf estimanon.
There then follows routines
that allow the model to be
recalculated in respect of price
changes and price response
(the predicted effect of a price
hange), and advertising
E!ﬂt!ﬂ[]l'[ur!‘. and response (an
estimate of the affect of
advertisingl.

The program demonstrates
the effect of price and/or
advertising changes in terms
of a percentage change on the
base model. You can then
move on to look at the model
results in detail. This is the
core of the Reta system. It is
menu driven and is used fo

study the effect on profits of
the price or advertising
changes you have considered
enabling you to analyse why
these effects have occurred

The program itselt 1s long.
over 13K, and takes over G
minutes to LOAD. There is
little space remaining for data
and variables, and if more than
a few (maximum seven)
products are required to be
analysed for example., some of
the initialisation routines can
be deleted to release memaory
for up 10 18 products

The program is complex and
the author has been partly
successful in the attempt to
make it easy and convenient 10
use. Each INPUT is prompted
on the screen, and error
trapping although making
data entry rather laborious
goes a long way towards
praventing erroneous entries
A thorough and detailed user
manual 15 supphaed to explain
the program and Qive
examples, as well as giving
some background information
on the retaling business
Terms are explained in the
text, but as a beginner | would
have liked a glossary as well
for 2asy relerence Thu manual
layout leaves a little to be
desired as the seqguence In
which paragraphs are intended
to be read 15 not always clear

A blank data input record
form is provided so that the
data can be collated
beforehand. On the reverse
side of the cassette is a spoken
introduction to the system

Conclusion

This software should be
effective in giving the retailer
some quantitive assistance in
assessing the effect of price
changes and advertising on his
business; facets of his
enterprise often considered
more of an art than a science
at present. It will certainly
make the retailer think deeply
about his business, “‘User-
friendly'® aspects have
obviously been given careful
consideration but the program
still regquires considerable
dedication to master. With
persevarance both the novice
and the experienced retailer
should have something to learn
from it. It shows how even the
ZX81 can be used effectively
for seriopus applications

MICS offer a consultancy

service, and a maintenance
contract, to back up their
software

RETA is available from
Michael Cox Information

Services, 62 High Road, North
Weald Bassett, Essex
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DISPLAY FILE

POKEIng into the
Spectrum display

For those of us who were used to POKEIng fast-
moving graphics into ZX81 display file, the
organisation of the Spectrum display takes a lot
ng used to. Robert Erskine, head of the

_ Cambridge-based software firm Microgame
Simulations suggests it is not as bad as it seems.

of gettin

A lot of people must have felt a
sudden cold chill after unpack
ing their brand new Spectrums
and turning to page 164 of the
user manual. Not only, it seems
has Mr. Sinclair decided to chop
individual characters in the
display file into tiny pieces and

e Y

sprinkle them hberally over the
screen but the screen itself has
been divided into three separate
blocks of eight lines each
Before finding out whether
things are really as bad as they
seem | would like 1o expose you
to the full horror of the situation

If you run Program 1, which
pokes a byte of eight pixels into
each consecutive address in the
display file, you will see how the
screen is built up

Starting at the top left hand
comer, the top row of each
character square is filled in until

the end of line seven is reached
when a jump 15 made to the se
cond row of the first character in
line zero, and so on. The process
is then repeated with the second
and third groups of eight lines
until the screen is full

Could it be that cunning Mr
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Sinclair is planning to launch a
new piece of hardware for £50
that will put all these pieces into
some sensible order for us?

Solving the
Problem

As it turns aut, the solution ic
not too difficult. In fact, once
you have familiarised yourself
with the display map, you will
find that in some ways it is easier
to handle than the one on the
ZX81. In the first place, the
display file starts at a fixed ad
dress and stays there rather
than floating about in RAN
Secondly, there is no danger of
poking characters into hidden
‘newline’ flags which had the in
teresting effect on the earlier
machine of destroying your en
Lire program when they were
poked. Thirdly, since each
character is composed of eight
bytes, each of which is capable
of holding up to eight pixels, or
plot points, you can poke any
graphics you wish onto the
screen without having to con
fine yourself to the twenty ona
user definable graphics available
in BASIC. Try running Program 1
again but this time substitute
INTIRND *255) for the number
255 and you will then get some
idea of the infinite possibilities

Suppose that you wished to
POKE a 2x2 block of four black
sQuares onto the screen near the
top left hand corner. Program 2
illustrates clearly in BASIC how
a machine code program might
be designed to do this. The first
address corresponds to the first
row of the hirst character in hine
1, column 1. The variable 'byte’
is the number we wish 10 poke
into this address and is read from
the data statement in line 80
255 corresponds to the binary
number 11111111, which will
appear on the screen as a black
bar The ‘displacement’
variable, which is also read from
the data statement, is the
number of screen addresses
which need to be added to the
start address to position the first
POKE, whichinthe firstinstance
is zero. The second displace
mentis 1, which corresponds to
the position iImmediately to the
right of the start address,
followed by 31 for the top row
of the third character, 1 for the
top of the fourth and then 223
to jump back to the second row
of the tirst character and so on
The pause in line 60 is included
10 allow you to see how the
whole graphic is built up

Displace Here

Itis necessary todo thingsin this
order because every displace-

ment value must be small
anough to occupy a single byte
in the data file. Although this
does not matter in BASIC, it is
vital in our maching code pro
gram because each item in the
data table is handled one byte at
a timea

Program 3 loads the
machine code program which
will achieve exactly the effect as
Program 2 but considerably
faster. RAMTOP is set at
32229 and the program is load
ed from 32300 onwards. The
assembled program may then be
executed by entering as a direct
command: RAND USR 32301

The data statement in line
70 holds the program itself
whilst line BO holds exactly the
same data as in Program 2 ex
cept that the first number is 32
rather than zero, which is the
total number of bytes in the
complete graphic. Number 32 is
initially loaded into address
32 300 which during the execu
tion of the program keeps a run
ning total of the number of un
poked bytes remaining

There is a valuable bonus
gained by poking characters on
to the screen by this method
Because each individual byte
poked can correspond to any
binary number between
00000000 and 11111111
and because each character is
built up byte by byte, you can
build up as many user definable
graphics as you wish. Try ex
perimenting by substituting
other values for the 255s in Pro-
gram 3

The one big drawback
however is that although your
graphics can be moved about on
the screen by overprinting it
with zero bytes using a similar
program and then shifting the
start address, you will run into
trouble if your graphic passes
over or straddles the boundary
between one group of eight lines
and the next because the
displacements will then be dif
ferent. In a later article | shall
show you a method of overcom
ing this problem

Block Capitals

Finially, as a little light relief,
here is a simple method of pok
ing block colour graphics onto
the screen.

The ‘attributes’ file in the
Spectrum is happily arranged in
astraightforward 32x24 format
fromaddress 225281023295
By POKEing any one of these ad
dresses you can print squares of
any colour and attribute
anywhere on the screen. For ex-
ample, any number between 32
and 39 which is POKEd into an
address will produce a green

character square, whilst
numbers between 96 and 103
will produce a bright green
sqQuare.

Program 4 shows exactly
which effects you will get as a
result of POKEing every number

LD HL, 16417 First addrass
LD DE, 32333 Data stan
LD A,[DE) Byte count
LD (32300),A Store

INC DE* Next data

LD A.(DE) Byte code
LD (HL)L. A Print

LD A,(132300)

LD B.1

SUBB

RET Z Finished?

LD (32300).A

INC DE Next

LD A,|DE) Displacement
LDB.O

LDC.A

ADD HL,BC Next address
Jp* Next data

THE PROGRAMS

1 REM Program 1

10 FORx=16384 TO 22527

20 POKE x,255
30 NEXT x

1 REM Program 2

2 BORDERO
10 LET addr= 16417
20 READ displacement
30 READ byte

between O and 255 into an at-
tribute address. It should then
be easy to adapt Program 3 to
produce a machine code pro
gram which makes use of this to
draw block graphics or fast
changing backgrounds.

40 LET addr = addr + displacement

50 POKE addr,byte
60 PAUSE 25
70 GOTO 20

BO DATA0.255,1,255,31,255,1.255,223
255,1,255,31,255,1,2565,223
255,1,255,31.255,1.255,223
255,1.255,31,255,1,255,223
255,1,255,31,255,1,2556,223
255,1,2565,31,255,1,255,223
255,1,255,31,255,1,255,223
255,1,2565,31,255,1,255

1 REM Program 3
2 BORDERO
10 CLEAR 32229
20 LETa= 32300

30 READnR

40 POKEa.,n

50 LETa=a+1
60 GOTO30

70 DATA0,33,33,64,17,77.126,26,50,44,126,19.26,
119,58,44,126,6,1,144,200,50,44,126,19.26,
6.0.79,9,195,65,126

80 DATA 32,255,1.255,31,255.1,2565.223

255,1,255,31,255,1,255,223
255,1,255,31,255,1,255,223
255,1,2565,31,2565,1,255,223
255,1,255,31,255,1,2565,223
255,1,255,31.255.1.255,223
255,1,.255,31,255,1,255,223
255,1,255,31,255,1.255

1 REM Program 4
10 LET byte = 0

20 FORx = 2252BTO 22528 + 25b

30 POKE x,byte
40 LET byte = byte + 1
50 NEXTx

T T e e e e e S g S
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ZX81 16K SPECTRUM RAM Cassettes
I Games to Test your Skills & Tactics

VERY NASTY MOUNTAIN and NASTY INVADERS.. are both very wall
written'"; 'l am thoroughly plesssd with the goods Client, London
“Thanks for your very good VERY NASTY MOUNTAIN": M.F. Harold,
Guildford, Sy
“"NASTY INVADERS...VERY NASTY MOUNTAIN : with no loading pro
blems at all and the literature you included, will certainly purchase from
you again’’: N.D.H., Huddersfield
‘I am writing to congratulats you on the axcellent VERY NASTY MOUN
TAIN. | am also pleased with the quick delivary R.Massingham, Batlay

W. Yorks
i ke MAETY INVADERE.. the graphica are axcellant; VERY MNASTY
MOUNTAIN is also an excellent game. These are two of the bast games |

have for my ZX81."": Michasl B. McAllister, Lakenheath, Suffolk

NASTY INVADERS: Get them bafors your Bosses get you! £4.95
A 20 minute plus Action-Packed Game. You are on duty in tha Defance
Aadar Cantre. An invasion starts. Your task is to prevent the Enemy from
landing. But you have problems: not only do youw have 1o stop the Invaders
making rapairs to their craft, but thers could ba personnsl troubls tool
Good control is rewarded, but errors are penalised

Don't despair — Rank Has lts Privileges!|

NASTY MOUNTAIN: Solve tha Clues if you want to Escapel £4.95
You are leading an expedition and coma to an impassable mountain range
It looks like a long detour until an old goat-herd announces that thara I8 an
opaning in the rocks into which the occasional animal wandears, but they
never re-appear..... Ses if you can solve the mysteries of Nasty Mountain
BN CORUMUE ON youl raves VWhethes yOu SUCCHe0 OF fail, YyOu Tan
always try again but somahow its not guite the same as baforel

VERY NASTY MOUNTAIN: But don't CHEAT or you will pay foritl £6.95
An sdvanced version of the Nasty Mountasin Game with 18 Levels of Play
Practice Makes Parfact but tha more cluss you solve, tha mors your
tactics are tested!

Justify Your ZX 81 As A Business Expense

PETTY CASH/VAT: Know whara your Monay want| £10.00
Enter Date, Narrative and Gross Expenditurs for sach Cash Purchase
Analyses into 20 Sub-Headings and 13 Main-Headings and gives Gross. |
VAT, Net and Exempt Subtotals and Totals. Its so good, we use it
cursslves

VAT BOOK INPUTS: Written for the Small Business & Sole Trader £12.00
As the Petty Cash/VAT Program, but with the facility to add in your Cha
que and Standing Order Items to give Inputs Bottom Line Totals

CHEQUES/P.O.s TO:— GILTROLELTD., DEPT. ZXC,
P.O. BOX 50, RUGBY, WARKS. CV21 4DH

—

/ SPECTRUM

WORKSTATION
' £16.00

.is a stylish and
ergonomic plinth for the ZX81. It raises and
tilts the TV to avoid eyestrain, holds the 16K
RAM in place and hides the wiring and
power supply. This professional unit costs
£15, a built-in power switch is £3, plus
postage at £2.00, inc. VAT,

Pater Furlong Products Unit 5. South Coast Road,
Industrial Estate, Peacehaven, Sussex. Tel: (07914) 81637

YOUR ZX..

FULLER MICRO SYSTEMS ADD STYLE, POWER,
VERSATILITY AND FULL TYPEWRITER KEYBOARD
OPERATION TO ZX81 AND ZX SPECTRUM!

FULLER FD42 SYSTEM
The ideal Christmas Gift
\‘or 21{31 _users!

ily Britain's bes! selling

OR DN Lt it
ITS E'UEH CHE.II.PEFIIH KIT FORM! bl Sized Typanariles ‘229 95

Gt et £24.95 (10 e s £14.95

250 pAp

OR WHY,NOT BUY A COM PLE‘_I'E SYSTEM!

o ' _--'_.':"'
- ey g maks an e " ‘..-l ..' Keyhoard
and Case with WET SUDDHy reset

eads and manual - Trus '.'. 17535 SPECIALOFFER Eﬁg 95 +£250¢
FULLER FD SYSTEM for ZX SPECTRUM i

" wrroam. £33.95 (4125

STDP PRESS! 16k Spectrum owners - upgrade 1o 48K with & f
Upgrade Pack - complita with full assemibly imstructions Eug_l, 95

FULLEH MEHGH‘I" EXPAMNSION s massive boost for your ZX81
on the back of 2x81 or Futer Casa. ... £24.95 wsopos

FD &4¥ 1o Id naede cane (incd RAM adaplos Board Esg-gﬁ
£64.95
FULLER SOUND EXPANSION

a :upﬂrb uddmun to }n:ur ZX Spm:trurn
Clear

LT raally ant oy prjoyment of The e, saci
» £ i -

iy 0] Box

- i W

JUSTEG 95 +80pDA T
ony £19.95 s a0p0s
FULLEﬁ MICRO SYSTEMS

. The ZX Centre,
Sweeting Street, Liverpool 2.
Telephone: 051-236 6109

-------1

lease supply the I‘ullawlng items:

1| ITEM JUANTITY PRICE POSTAGE TOTAL I
I

= .y

] J -1
= — T '
| &n G | | B ¢ l
i1 i 5 = + 51-1 )
Mame — l
Addr — '

Please send me further details, | enclose SAE O

i

————

L")
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MICROWARE - UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 29023
~OTE OUR @EE_FJ_AI}PR?SS_._J (Close to Clock Tower, Large Car Parks and Bus Station)
THE “FRIENDLY TO USER STORE?” THE FIRST MIDLANDS REGION RETAIL
SHOP SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES

ZX81 NOW IN STOCK 24995 MICROWARE sorrwpm, spev"’“‘“

AND "WELCOME" THE NEW DRAGON 32 ALIEN CDMMAND '-'r' ting

AVAILABLE NOW £199.50 game making 1T

ALSO SUPPORTING SOFTWARE AND HARDWARE ana grapiics % *SPECIAL XMAS CIFFER £4 1"5* *
Fa)i I Ur ever Increasing ranae of EACHGEMMDN 6k) Play against your con | ]l

ooftware [ardware - Books - Magazins sl the popular board game

Keyboards - Ram Pacl sraphic Roms - YO Port £5.00
C BOTH GAMES AVAILABLE FROM SHOP OR MAIL

ORDER

e bt e e S SOFTWARE WRITERS!

£l R g | Puak [ e | L T8 ST TR i‘-..1 e T A ‘. T i 5 =TT '._“'.-'-. =1
IFT‘HEPRGDUCTISGDGD AN‘DTHE PRICE IS . r P T .r|"rj.', - ".I. 1 _' [
RIGHT THENMCHDWHRESTDCKIT'

ce ster

KIST: RONI We apologise for delay in sending out catalogues -
DK TR SUPERE k E YBOARDS FOR ZX81 we are currently re-printing due to much new
AND (Sl .'- RUM - D.K. 'TRONICS stock.

TRADE ENQUIRIES WELCOME OPEN 9.30 - 12 noon 12.30 - 5.30 pm SAE BRINGS CATALOGUE
Closed Monday

-
e

Over half a million in
use to date...

X 1 Ir 1 Qlearr
na nace e ZXB
1 Keyboard and « 0 [

k qood

Protos 83 Shonpiblpindind b ke
£59.95 inc VAT P&PE£2.95 swichesand materials

Protos 83 The ZX81 keyboard and enclosure. Features Ihey |ooK good 100, SO 1T YOU usSe your A8 1

£59.95 inc VAT P&P £2.95 Protos 83§ The Spectrum keyboard and enclosure

St sty ol lislrdianc sty fug £64.95 inc VAT P&P £2 95 Praotos 1 S
: . ! . bu 55 ana Keyboard and enclosure

Keyboard and enclosure: £69.95 inc VAT P&P £350 Protos Computer Systems, 20 Ashtree Road,

jetails and fitling data. enclosing larae SAl pIRIOITIOIS. Frome, Somerset,
knowledged by return post N UK, BA11 25F

s e s e e e e s  osll
o
.
1
L
¥

Sad
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REVIEW

. m— |

Formidable software

ZX Computing has a number of 'staff reviewers’,
but we welcome reviews from readers. This
review comes from Darren-John Norbury of An-
dover who looks at a Z2X81 cassette from ICL, and
the Psion/Sinclair 'Fantasy Games' tape.

ICL's cassette C3

As it is plain to see from their
advertisements in the computer
magazines, the Sinclair soft
ware range is a formidable col
lection. All of the Sinclair tapes
are made either by ICL or Psion. |
intend here to look at one tape
from each company

Firstly, a look at ICL's
cassette G3. Entitled 'Super
Programs’ the tape contains six
programs, five games plus a cur
rency conversion routine, all the
programs being for 1K
machines

‘Train Race’ sets up three
trains on the left hand side of the
screen. The idea is to guess
which train will get to the other
side of the screen first (no prizes
I'm afraid), the trains’ fuel being
randomly generated numbers!

The second program on the
tape at least demands some skil
on the part of the player. The
computer gsks you to choose a
top value, 500 for instance, and
thean it selects a number bet
ween 0 and your chosen value
The player must then try and
guess this number in as few at
tempts as possible. After each
gueéess the compuler says either
too high or too low which means
that, coupled with some lucky
guesses, the task 1s not as im
possible as It may sound

Secret Message

"Secret Message’ asks one user
to input a message
message 15 then played back
when required, but upon return
is re-written in huge graphic let
ters which are scanned with on

Y one or two letters on the
screen at any one time. It is a
vary slow process so it is advis

ed not to try the message

Have gone round to see
mother vour dinnér is in thi
oven' '

e U0 CE L OSTERced c .  T vu E WER eaE U RO T R TN O TR e e
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Mind That Meteor

This is, in my opinion, the best
program on the tape. A meteor
field is set up, in the slow mar
ner instead of that of the slick
machine code, and the player
must guide his spacecraft from
the left to the right of the field,
which takes up only the top halt
of the screen, supposedly to
CONnsServe mamaory space

Character Doodle

Another of those, to my mind,
annoying Iittle sketchpad pro
grams for which | don’t think |
can see much utility. A bit of fun
for the children | suppose

Currency
Conversion
That

games

takes care of the five
The last program is a
currency conversion routine. |
suppose it could be called a
business program. | must admit
that when | first ran this program
| couldn’t make a lot of sense out
of it. This problem was mainly
due to a lack of proper explana
tion in the accompanying
cassette documeéentation and a
similar clarity, or lack of it, in the
prompts within the program. It
may well drive some budding
currency converters to a pencil,
paper and a calculator
Admittedly ICL's Super
Program range were some of the
first cassettes of ZXB1
ware to appear.

Conclusion

| think that this range has been
left behind by some of the newer
software inanufacturers who
are coming up with ways 1o put
more exciting and complicated
games and routines on 1K
machines. Maybe ICL are work
ing on it as | wnte or maybe 1t 15
falt throu ;,i'll,_ll,_I] the software in

‘..-'-':"

dustry that the 1K program
market 1s dimimshing with so
many users moving up to 16K
atter a short period with just the

1K internal RAM

Psion’s Fantasy
GCames

If cover illustrations sold com
puter cassettes then Psion's
‘Fantasy Games® tape would
probably be the country’'s best

seller, in fact it may be for all |
know

The cassette has two
games, one on each side, the

major game being ‘Sorcerer’s
Island’ on side B. Side A con
tains a shorter game called
‘Perilous Swamp' which is in
tended as a warm-up to the
other longer game

In ‘Perilous Swamp’ a board
is set up representing the
swamp area, The board 15 laid
out in squares like achess board
Represented in the swamp land
are the player and the Princess
who has 1o be rescued by the
player from the clutches of an
evil wizard and removed
the island. The player moves
one square at a time, vertically
horizontally or diagonally, but
cannot go through the black
squares which arée marsh, only
on the fairly dry white squares

At the beginning of the
game the player 15 alloted a cer
tain amount of life points. Every
move towards the Princess in
volves a meeting with some son
of ghastly being who is guarding
some valuable treasure. Each
creature has a strength rating
compatable with the player's life
and so you must try to defeat
the creature by numbers and S0
gain treasure points by depriving
the monstrosities of ther
valuables. 1 once al
the life points have been useg
up finitol No treasure, no
Princess, no life end of game!

Incidentally, youmay think |

from

course,

am having trouble trying i«
what | mean here

) Say
The games
are so involved that it.1s very dif
ficult to describe them. In the
-assette flap literature it says
‘Detailed instructions are not in
luded since the must

discover the rules by playing the

Olave
ayer

game

In the first game ‘fight” is
only one option for the adven
turer when meeting a nasty. Hi
may also brnibe the creator or
simply run

But now a warming. You are
liable to get very self-confident
after getting the FPrincess away
from the island along with ar
amassed amount of
fought or three
times. Go on then, clever clogs

turn over and tn

viell
for wealth two

vy the other

game

sorcerers Island

This works on the same principle
as 'Perilous Swamp’. It's just
that the second game IS on a
much grander scale

Okay, 'l let out a little
secret. Much as | have tried | find
escaping from the island an im
possible task. This game is a
challenge though. It's not the
sort of game you tend to give
because it's boring or it can’t be
done. It can be done, | know it
can | think

My personal opinion of

Fantasy Games' isthatit'sina
class of its own from a point of
addiction and absorption

The games are not over
quickly and, although there is a
great element of luck involved, it
is quite possible to spend an
evening thinking one's way off
of ‘Sorcerer’'s Island’

ICL Super Programs
Cassette G3 is priced at £4.95
while Psion’'s Fantasy GLames
costs £4.75

Mow, it IS possible to get ol
of this island I'm

sure
]

15 ISN'T Ity
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REVIEW
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Alistair Lindsay
from Frodsham,
warrington
reviewsBridge
Software’'s
“Galaxy Invaders"”

After hearing so0 many good
reports about this cassette, |
decided that | must see it. | sent
off on a Bank Holiday and it arriv
ed four days later good ser
vice, you must admit

When you have loaded it, (|
did it first time), it runs
automatically. You are asked
what level you want to play on,
between Dand 9. Onlevel Qitis

just about possible to have a
long game, but you have to be a
complete expert 1o score
anything on level 9. The gameis
thicker-free but that is replaced
by the fact that the aliens ' 'shim
mer’' . This means that it is hard
on the eyes and therefore dif
ficult to play for longer than half
anhour. Apart from this fact, the
game is very good and | can see
that much more thought has
gone into it than intc some
(most) ZX Invaders. The shapes
of the invaders are very good,
considering that they can only
use the Sinclair character set

One thing which |
discovered is that by using Tim
Hartnell's method of finding out
how much memory a program
uses, this Invaders takes up just
over 2K. In some of the adver
tisements it says that a 16K
RAM pack is required. Bridge
Software are not the only com
pany to do this, by any means
{ Twm Hartnell’s method is: *'Print
Peek 16396 256 * Peek
16397 16509" When this is
used as a direct command, it will
print the number of bytes which
that particular program has us
ed)

Conclusion

This is definitely one of the best

‘Invaders’” type games on the
market at the moment for the
ZX81. It only takes up just over
2K of memory, so do not be put
off if you do not have a full 18K
expansion. “'Galaxy Invaders”
costs £3 from Bridge Software
of 36 Fernwood, Marple Bridge,
Stockport, Cheshire SK6 5BE. It
has adequate instructions and
my percentage rating for it (with
the average ""invaders’’ scoring
50%) is 70%
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1K GAMES

SQUEEZING IT ALL INTO 1K

Many articles have been published about saving
precious bytes on the 1K ZX81. Adam Waring has
delved deeper into the subject than most, and
here presents a summary of all the worthwhile

memory-saving hints. He illustrates his
discoveries with three programs which show just
how much can be squ%%zhﬁd into the unforgiving

EVGF"; time a number is used in a
BASIC program 7 bytes of
memory are used up. You can
think of a BASIC program as: 7
timeas the amount of tiMes
numbers appear, plus the
number of characters per line,
plus 5. Note that the line number
is not counted in either the
amount of numbers or the
amount of characters. The 5 at
the end of the ine contains the
line number. It also holds the
length of the line and the end of
line NEWLINE character

It 15 obvious that the fewer
numbers in a program the more
memory you save. It s feasible

to type:

10 LET X = VAL "5~
20 LETY =CODE"*"
20 LETZ INT PI
Instead of:

10 LET X 5

20 LETY 23

30 LETZ=3

Line 10 saves you 3 bytes
line 20 saves yvou 4 bytes, and
line 30 saves you 6 bytes. Each
line saves you only a few bytes,
but added together saveyou 13
bytes. This is the method that
most articles | have seen show
t allows you to add a couple of
lines to a program that would,
under normal circumstances run
out of memory, but if vour pro
gram Is pretty complex or hll_'_]
(for 1K) then you need a way 10
save memory a lot more affi
ciently than 4 bytes a time. The
ZXA81 saves all variables, as well
as the program, on tape. If you
initialise a vanable in command
mode (without a hine number)

TREAaPPED
ADAM

WARIMG

EEFFF AT T FTTE LR

I T T e e e N [ S ey
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then no memory i1 used as the
line doesn't appear in the pro
gram (though memory is used to
store the variable, which would
be used n the normal way,
anyway). Typing

LET X 5

LET Y 23

LET Z 3

Remember, no line numbers
Saves you a total of 49 bytes!
Unfortunately, there is a snag,
as always, and that is you can't
run programs! It is possible to
use GOTO 1 instead. That's not
too hard to remember, and if you
use this method, you soon get
usedtoit, butif someoneloads a
program from tape then they will
instinctively type run. It 1s best,
therefore, to include a LOAD
and GO routine in a program. By
this | mean type:

1 SAVE "PROGRAM NAME"
With the program following. It 1s
best to use just 1 letter for the
program name. When LOADed
the program will automatically
continue from the next line

If we take the memory saving
technigue of mine a step further,
we can replace every number,

even GOTO's and similar
statements, with a variable. |
have included three example

programs for you to key in. They
should give you an idea of what
vou can really do with your
£49.95 lump of plastic. The
program is listed, which you
should type in first, with the
variables following..Don't
forget, use GOTO, not RUN
Enough of the chat, let's see
what can be done

B S T

Trapped

The game of Trapped follows
the maze type theme with a dif
farence: in this version it is im-
possible to win! You can only do
the best you can. The idea is to
navigate your " *" around the

maze and get as far to the right
of the screen as possible. ‘6°, "7
and "8" send you down, up and
right respectively. Left is
mited as in practice it was never
used

om

PROGRAM LISTING

1 SRVE @

2@ INPUT A%

30 CLS

4@ LET ﬂ!:' xls

=0 LET A=E

128 FOR MN=R TC O

118 PRIMNT 87 &, 5 o~ r . -
;AT N/E.C; "R AT RND*I,RND*C; "N
150 MNEXT N

180 LET A=NOT R

198 LET HMN=AR

245 LET S$=A2%

25@ LET AS=INKEY$

EEB IF ﬁsf-‘E v .I:;g ':"i ‘E‘ THEM ll_-'.l:
T A%$=B%

2780 LET A=A+iA%="8") - [(%=""7")
2BP LET MN=N+iAg="8

S@9 PRINT AT A,M;

31@ IF PEEK (PEEK 16ZS2+2EEX 16
399$256) =G THEN GOTC

320 PRINT "%

35@ GOTO F

S@Q PRINT BN

S8 GOTO D

I IARABLES
L ET B=02A
LET =31
LET D=9
LET E=d4
LET F=212
LET, G=2128
LET H=Seo
LET I=FH

Shoot-Out

Most people enjoy & game
which involves shooting things.
Shoot-out gives you this
pleasure. Be careful though, a
stray bullet from your gun could
mean curtains for you! 3
types of thingees, all from the
outer reaches of the galaxy,
hover above you. The thingees
with the uncanny resemblance

to the letter " Q" are the bad
dies. Indeed, pumping lead into
one of these gains you a point
Don't hit the © X° shaped beings
though, as these are your
friends. Hitting these soon runs
down vyour score, and quite
rightly too. The enemy are not
without defence though, space
mines, or more accurately
"*"e are up thera too. A
carelessly aimed shot, hitting
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1K GAMES

S NEROWI P R W

KABOOM
and shortens your life drastical
ly. A game usually lasts
minute The real time
clock degpest

.Y } %
recesses of the ZX81 enables us

one of these spealls

one
[ =5 h._:l'_:[ﬁ,

inside the

0O’ fires it. This program shows
just what can be fitted into the
1K ZXB1 if the program is
thought out carefully enough.
I'_"-.’:-'l;.:_;h memory I1s saved 1o
have 5 different ratings at the

Invaders

Every fun loving ZX81 owner
dreams ©f having a really good
space invaders program to show  from side to side as is
off to their friends. Unfortunate- tion

from the sky, your laser canon
does i1its best 1o keep out the
wWay The green or in this case
do not move
the tradi

black] meanies

it would be far too easy to

and end of the program, from Iy these cost about { 5 a throw win. Instead they move random
eft and right Pathetic 1 s0 you’'ll have to settle for thisin Iy. If you eliminate all the in
stoad. Most basic invaders pro vaders then a new sheet instant

grams | have seen have only one Iy used are
invader who doesn’t know the the same as in the previous pro
meaning of hostile! So this ver- gram 5, 8, and 0. In this ver

¥, sion has something going for it sion the aliens do not advance
There are 8 invaders, all thinking instead

cruel thoughts as they attack even with this method

the almost defenceless earth zan’'t achieve the impe

Asg laser bombs fall unmercifully

to be so accurate. Keys ‘5’

-if! move y 4] i-_:rl._:r"l;:

T G

HOOT =0OUT The keys

=Yl = ]

POPs Up

LRE T RNG

@ » o,

vyou have a time hmit
Well
ViOu
t:l--

A0 1S51

or ¢can you?

THUADERS

abDiaM UARTIHNG
B

2CORE=14
EXCELLENMT

& PROGRAM LISTING

SCORE=4
PROGRAM LISTING
b |

SAVE “B"
LET AR=T
LET S5=G

| ET B =i

o = =i
L& HE="
—ls I.J —

HRE
|

ol
Lt |

Qr
|

N

T REEFEREEE

- D e L

19 LE?T H=H4+ = < el iMEEY 5=
= | =Tk FINREY 5=""1 .
_._-;-_1- PRI i P P sl J e 3
16@ IF INKEY$=STR$s G THEN SOSUE
(]
| .
= 170 GCSUE U
. 175 LET B=B+INT =i =
o LET B=E4 r E
' TE 'l =
= gl | ~ B
4 IF EEF — +3% =F THEN RETURMN -
-3 = 1 i N X F
il irF FEE?Y LE+H) = HEN SOOI O =28 IMNPUT HS
*47 IF FEEF P+A1 =T THENM ET S= 24@ CLZ y
5 -0 250 GOTD R _ il 1
iSEm oI HT MR+ B";&RT M.A+Z 270 LET U=INT (RND:*T+E;}
- 298 IF PEEK (P+U-H)=G THEN RETU
370 LET 5=5+2Z N
375 PRINT R ~— SCORE=";5S @@ FOR H=H 7 1T STE
=8F RETLIDN 218 PRINT BT M i =T o P
==0 NEXT M
=40 F Ii=H== THEHN 10
URARIPEL EZ -4}5. ':{- TURMN
==1 B=9 5@ 1IF FPEEt =P HEMN RETUR
| = | = L T
3 - - = A = = B
'El = i:i_e 368 LET RA$iA-S+R: =
' D=293 378 LET S=S+H
_ET E'_=1.E-J -'3?5 pp-_[“{-:_- n;:,— :__Il_.'E— =
LET F=0 =S8 DFET
LET G=29 e S
’ ET H=1i0C
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Amateur radio
will bhecome

much clearer
after 3rd Dec.

The radio market has
become more complex. Things
have become more confused.

Wires get crossed as new
equipment floods onto the
market.

At the end of the day,
even the most avid enthusiast
spends more time trying to find
out about new equipment than
on the airwaves using it.

As for the novice?

They stand little chance of

picking anything up at all.

So we’ve decided to clear
things up.

On December 3rd our new
magazine Ham Radio Today
begins.

Not a magazine you need
a degree 1n electronics to
decipher.

Or one that still calls your
gear a wireless.

Rather a magazine that
simply clarifies the vast range of
electronic gadgetry available.

Lists new equipment,
analyses 1ts performance.

Thorough reviews, special
features, news items and
constructional projects.

In a clear and concise way
that will give everyone a perfect
5+09.

Ham Radio Today.

Tomorrow. . .tune in and
find out, 73.
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Getting into print
properly

Tim Langdell looks at Capital Computer’s print
Interface which allows you to add ‘proper’
printers to the ZX81, Data-assettes tape control
system 2X99, and the Z-XTRA by Cirrus which
provides a 16K RAM extension, and a series of

extra facilities in an EPROM

".-" st the Sinclair printer is

excellent WA L tour

the quality of its print

hardly be described as

high quality. So if you are in
terested in producing hstings
that are clear 1o read or in doing

some kind of word procssing
with vour ZXB1 then
standard type
be useful to you. Up un
Iy, though, it was not possible to
add such a printeronto a ZX81
The printer interface from
Capital offers this facility for at
taching either RS232)
printéer or a parallel (centronics
tvpel one. | he intertace comes
as two pnnted circurt
One is a mini-motherboard with
two slots for hardware add-ons
The printer imterface card itself

a more
of printer would

1l recent

d serna

poards

f ts into one of these slots and
the other is free for anc

of

ither add-
The mo
also duplicates the con
nectorattherearofaZX81 and
s0 yvou can still attach to 16K
RAM pack quite easily

The edge connectors on the
boards were of reasonable quali
Iy and gavi
| Would not agvise movir
ZX81 around mi
top when the

9] your choice Ther

board

g the

] ~.r|-.|x'rf|:

ICh on a table
nterface s attach
ed. The interface allows a cer

tronics or RS232 type printer to
be attached because It has an
EPROM on board (a 2K 2716
aone by Mostek

the necessary
decode the o
ZXB1 into the
these two 1
to receive. Thus this software in
EPROM handles the transmis
sion of thée characters to be

which contains
software 1o
|1F'|«.-.|

signals

from the
which
vpas of printer need

printea by with the DUSY
signals, strobes, and setting the
necessary Baud rate (speed at
which the charactersin the form
of data bytes are sent to the
printer) This EPROM sits

ZXB1's
2000

dealing

Nemory ID0VEe the
D‘f'! at around 9K (from

to 2800 HEX). Theretore this
device s unlikely to confhict with

ny other add-ons and doas not
interfere with memory exten
sions up to 48K
Setting Up The
Interface
This was reasonably easy,

although the instructions which
came with boards could
have been more explicit. For a
serial printer you would need a
14 pin DIL plug and a 25
D-connector joined by ribbon
cable of at least 6-way. On the
board are two DIL sockets, one
14-way and the other 16-way
The 14-way 15 used for a seral
printer and the connections area
as follows

the

8 N/C 7 GND
9 N/C B N/C
10 N/C 5 NIC
11 N/C 4 NIC

121/PTTL 31/PRS232
(BUSY)

130/PTTL 2 0/PRS232
14 GND 1 GND

AS yOu can see
devices are also catered for
Capital claim this to be a full
specification RS232, which will
theraefore amply meet most peo

outputs for TTL

ple's needs to add printers or
modems

The baud rate for the
RS5232 is set by a DIL switch on

the PCB. Switches 5 to 7 can be
set either on or off to achieve
baud rates from 50 to 9600
The booklet with the interface
makes it clear how to do this

The Printer

The parallel printer
attach and requires

IS 85 easy 10
a 16 pin DIL

header, a standard Centronics
plug and 16-way ribbon cable
The connections to the 16 pin

DIL socket on the board are

80D/ 8 GND

10 D6 7 FAULT
11D5 6 N/C

1204 5 UNIT SELECT

13 D3
14 D2
15 D1

4 PAPER BUSY

3 BUSY

2 ACKNOWLEDGE
16 DO 1 DATA-STROBE

Selecting the number of
characters per line on the print
out is done by POKEing location
16507 with the required
number. If vou don't tell the in
terface otherwise it POKEs this
location with 64. You'll note in
vour ZXB1 handbook (p.179)
that this location is free in the
systems area of RAM. Calling
the mamn printing routine is easily
done by having a programme
line or direct command as PRINT
USR 9407. An asterix appears
prompting you to type in either
S' to select the RS2 32 output,
P’ for the parallel printer, ‘'K’ to
prnint directly from the keyboard
Iinote this isn't possible with
Sinclair's printer), or STOP to
return to the BASIC programme
again and halt printing. You can
also get a hexadecimal memaory
dump by pressing 'M° in
response to the asterix prompt
But first vou must set up which
area of RAM/ROM you want to
print to the pnnter oy r'"f_‘JK,Eiru_;
the following locations

START OF DUMP
POKE 16434,
POKE 16435,

ENDDUMP
FPOKE 16438, low byte
POKE 16439 nigh byte

low byte

high byte

Another look at the systems
area on pages 177 to 179 of
vour manual will reveal that
these locations are usually used
by the ZX81 as the SEED for
RND and as the coordinates for
the last PLOTed point respec
tively. Clearly these aren’t used
during a print out
DOSES

for these pur

Vanables can be printing
during a BASIC program by
ising a few hines like

10 CLEAR
20 LET A3
30 LETA

“STRING"
USR 9533

LLIST will list a BASIC pro
gram beginming at the line
where the cursor is, much as
with the Sinclair printer. LPRINT
; a5 usual too and sends
the first string in the variable
area. SHIFTED 9 allows (to get
inverse ‘G’ cursor) lower case
letters graphics or control com
mands. For instance, SHIFTED
A gives the Centronics com
mandDC2, SHIFTED S gives the
SO’ command and so forth. If
you do not have a larger type
printer than these commands
will not mean much to you. If
you have a printer though, | sug
gest that vou consult its manual
for a full explanation of the con-
trol commands

Interfaces

Capital claim that the interface
has been updated since our sam
ple of it, and now the EPROM of-
fers more potential. Details are
not availlable at present, but we
understand the price is about the
same at £39.95 + VAT. The
mini motherboard costs £14.50
VAT. If you require a Cen-
tronics or RS2 32 type interface
then this one from Capital cer-
tainly does the job. At a total of
about £45 it is not cheap, but
nonetheless offers good value
for money. Capital seem com
mitted to keeping their
customers informed of im
provements, and mention such
tempting items as a battery
back-up memory module and an
eprom programmer to be on the
way. Out of interest, the mini
motherboard
button on it which can be very

also has a resal
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useful if your programmae
crashes. Using a reset button is
much kinder to the machine than
switching off and on again.

ZX99 from Data-
assette

The ZX33 s a lape control
system allowing you to handle
up to four cassetile recorders
with your ZXB1. It also has a
simple version of an RS232 in
terface to allow a full size printer
to be attached. The ZX99
comes in a black casing which is
well made and well designed to
match the ZXB1's styling. It
connects to the ZXB1 with an
edge connector of good make,
and the "B1’s rear connector is
duplicated at the rear of the
ZX99,

The sockets on the sides of
the ZX99 allow the four
cassette recorder to be attached
and the RS232 as well. There
are four LEDs on the front pane
which indicate which of the
cassettes s in operation. The
unit comes with one of the most
complete and lengthy manuals |
have seen with any ZX81 add
on. It has some 4B typed pages
of information. The four casset
tes which can be attached are in
tended to be two for nput and
two for output. That is, two are
intended to be used as additional
cata storage and two o wrine
programs or data on. The
ZX99 contains a ZK EPROM
which does all the work. Like
Capital's interface this device
also sits in memory at the 2K
above the Sinclair BK ROM

The unit is not a simple data
storage device, but has many
functions which are called with
USR commands. There are four
major types of command
available: selection of a tape
drive, reading, writing or skipp-
ing blocks of data; copying
tapes; and printing data or list
ings via the RS232 interface. It
is possible to select two outputs
at once and hence make two
copies onto two different
cassettes of the same data or
program. The use of storing
data on tape means that by sav-
ing it in blocks you can load data
block by block until the data you
require is in memory. Thus,
whereas a 16K memory exten-
sion would probably only allow
you to handle a list of about 150
names and addresses, useof the
ZX99 would let you store and
handle many times this number.
The ZX99 doesn’'t use the
ZX81's LOAD to get blocks of
data into RAM as this would
destroy the program in the
memory as loading took place.
The £X99 uses a buffer by re-
quiring you to send data to it in
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the form of strings. The string
can have any labelinthe ZX81's
repertoire, but it i1s signposted by
the contents of Z5. So if vou
choose to call your buffer A%
and have it 200 bytes long then
a program would nclude these
lines:

10 DIMAS (200)
1000 LET Z$=""A'
1010 LETSTATUS
USR 8210 (reads data to tape
from AS)

Data-assette recommend the
use of the form 'LET STATUS

USR ‘ rather than 'RAND
USR because the value
returned to the variable
'STATUS' has been designed to
give feedback as to the types of
errors that might have happen
ed. Reading into the string AS
{or whatever) 1S Just as easy us
ing USRK 8213. Many examples
and suggestions about handling
data are given in the ZX99's
manual. The unit also has a
block skip instruction which
allows you to get the ZX99 to
skip past esach program 10
check what vou have on any
particular tape, and to get ac-
curately to a space on tape for
the next program to be saved
to. The ZX99 can also be used
to copy tapes gither making
one new copy or two depending
on which USR command is
chosen. The manual’'s section
on using the RS232 interface is
extensive and shows clearly
how baud rates from 110 to
9600 can be selected, The in

T F
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terface also allows choice of so
called ‘stop bits’ and parity
checks. Inverse video produces
lower case letters on the printer,
but the ZX99 gives you the op
LN of revearsing this so that the
iower case letters are normally
produced and the graphics
mode of the ‘81 is than usad to
get capitals. This would be very
useful when doing
processing with an expanded
ZX81. Ermor report codes are
listed at the back of the manual
(the £X99 produces some axtra
codes like the ZXB1's own ones
which have such meanings as
insufficieant memaory space, of
BREAK pressed while ZX99 in
progress). There is also a full
hsting of the completion codes
which are returned when a USR
function is called with ‘LET
STATUS These codes
allow a very detailed analysis of
why a recording may have failed
anything from detecting poar
electncal contacts to failing to
select the correct channel. All in
all, it is a very impressive device
for those who feel that they
would ke to have some of the
gata storage anag
facilities wususally
with a disc drive, but cannot af
ford such a system, (very few
exist for the ZX81 anyway). The
problem IS, how many peoplere
guire this type of storage? Now
that 4BK and 56K RAM packs
are avaiable one would im
agine these would handle most
requirements of ZXB1 users.
Th!.: tape sysiem is very siow on
the ZX81, as those of you for

wWoro

handling

associated

tunate E'-"I(_IIJQ"I 1o compare it
with the faster Spectrun
system will now be panfully
aware. Thus, while it would
allow you to handle very large
address hists and so on, it would
be rather frustratingly slow. In
deed it is hard to imagine such
|..ll”[]L.|h1_‘H I'II"‘I"HE:I 5,{!r|u'..1-'.'.§\; ﬂl‘.hll'_"‘.

ed by a ZXB1 rather than a
faster machine such as an
Atom, ﬁt;JF_l.u BBC, or even the
Spectrum. To be fair to Data
assette though, when they laun
ched this device the ZX81 was
the only cheap micro available

Z-XTRA by CIRRUS

This device is a late entry 1o the
scene of ZXB81 add-ons. It is
both a 16K RAM extension and
a senes of extra facilities resi
dent on an EPROM. The unitis a
large bDlack metal box about
twicethesizeofthe ZX81 itselt
Connectionis madetothe ZX81
with a standard edge connector

although this is probably the
best quality one |'ve seen on any
ZXB1 add-on. The Z-XTRA
r.l-l“;]fi into '["'!I! mains and pro
vides power for itself and the
ZX8B1. Therefore the ZXB1's
own power supply is not need
ed. Onone sideofthe Z-XTRA 1S
a 2.5mm socket to take a plug
from your cassette recorder’'s
ramote’ socket. This allows the
Z-XTRA to turn the cassetie’s
motor on and off when
necessary. There is also a reset
button, which allows you 10
start the ZXB1 again after a pro
gram crash without resorting 1o

The ZX839 in use, controliing four casserte machines
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The ZX99

the extreme of switching the
power supply off and on

On switching on you will
have 16K of RAM and to access
the Z-XTRA's facilities yvou will
need to type RAN USR 9834
{the EPROM resides once more
at the 2K above the BK ROM). A
menu may then appear on the
screen. | say rmay because at the
time of writing CIRRUS had not
vat fully decided which options
would be awvaillable with the
basic machine. However, with
all options chosen a display ke
this will be abtamned

LOAD

SAVE

HEX DISPLAY & MODIFY
INVADERS

FREE MEMORY

DISABLE KEYBOARD BEEP
ENABLE KEYBOARD BEEP
SWITCH TAPE ON
SWITCH TAPE OFF

DOoO~JOom &LWK =

CIRRUS were at pains to ex
press that this is not the choice
availlable on the basic unit, but
rather a "taster’ of what will be
available to purchasers of the
unit in the form of custom
EPROMS fitted in the Z-XTRA's
case. As it s when vou buy it it
will probably only have the s0
called ‘Z-XPRES’ tape SAVEIng
and LOADing system in it (no.s
1 and 2 above), so I'll mention
this first

SAVEing and
LOADINng

Z-XPRES is a very fast pro
gram/data loading and saving
system which allows you to
save or load the entire 16K or
RAM in less than a minute
(typically 30 seconds). This
gives it a baud rate of several
thousand and makes it aven
faster than the Spectrum
Howewver, you have to save the
entire 16K even if there's only a
1 or 2 thousand byte pro
gram in it. This is not a pro-

blem though as the saving and
loading 1s extremely fast. | here
15 also a "'checksum' on the
operations meamng that loading
and saving errors are detected
and poor copies are very unlike
ly. If a LOAD is terminated by
0/0 then the lpading went well
but of it returns X/0 then there
was an error in the loading. Note
that unlike the ZXB1 or Spec
trum’s normal loading systems
this system will load a poor pro
gram and allow you to list it and
make corrections

In general the facilities
available with my review sample
ware imprassive. It was possible
to obtain a HEX display of
memory contents by simply
entening '3’ when the menu was
displayed. SLOW mode must be
chosen, and an address prompt
appears. The address in HEX
where you wish to start 1s
entered and when SPACE is
pressed the memory contents
are displayed filling the screen
A cursor indicates which byte i1s
presantly being looked at by the
unit, and this cursor can be mov
ed through memory very quick
ly, (pressing the SPACE moves it
right, N mowves it left)., The
screen automatically scrolls up
or down depending on where
the cursor is. To copy the screen
ina ZX printer vou simply nress
Z' and to exit the facility you
press ‘Q° (for "quit’). To modify
any byte in RAM (not ROM of
course) you simply align the cur
sor with the byte in question and
enter the new value. Pressing
the SPACE again moves the cur
sor on and leaves the new byte
in RAM displayed on the screen
This facility has obvious uses to
the machine code programmer,
but is perhaps of rather less use
to the rest of us

Memory

Free memory could be determin
ed by selecting 'S’, and this
displayed the free memaory up to

9999 bytes. Above this value
the most significant byte was
displayed in HEX and the least
significant in decimal arather
puzzling method. Thus having
15240 bytes left produced
F240. To get a fully decimal ver
sion you could enter PRINT USR
B4AG65

When the unit was switch
ed on prassing any key produced
a beep

To turn off the beep ‘6’
could be selected when in the
menu mode, and /" would
switch back on again. The beep
sound could be switched on at
any time by RAND USR 97186
and off again with RAND USR
9735. The beep sound could
also be sounded for a set period
using RAND USR 9779. The
period of the beep iIs set by
entering RAND x beforehand
where x has a value between O
and 255, This beep penod uses
just the low byte of the RAND
seed and so a maximum beep of
25.5 seconds is available

It was possible 1o tum the
tape recorder on and off by
selecting either 8 or 9 in the
menu. A memory test was also
possible by entering PRINT USR
9023,PEEK(1641 7). This tests
every bit pattern for every loca
tion and takes about 1 min 40
secs. I'm not sure whether
many ZXB1 users would find
this very useful. A more useful
facility was the RENUMBER
routine called with RAND USR
8192. The version in EPROM
was only a prototype renumber
ing but leaving GOTOs and
GOSUBs unchanged. A full ver
sion will apparently become
available

ToSumUp

The Z-XTRA consisting of
Z-XPAND (a 16K RAM exten
sion), Z-XTEND (an EPROM) in
corporating Z2-XPRES (only i
high speed cassette |/O port,
costs £59.95 in kit form, and
£79.95 fully built. Postage and

this price | have my doubts
about how many ZXB1 owners
will buy this unit. You may
already have a 16K RAM pack in
which case you might be more
interested in the EPROM
facilities only. Cirrus do not plan
to offer this though, which is a
pity. Perhaps they will change
their minds. If the 16K RAM s
not needed then all you are left
with for about £B0 is a reset
button, a fast cassette SAVE
and LOAD and a /O port
Although Cirrus neglect to men
tion it an thesr iterature, there 15 a
connector at the rear of the unit
taking the output of a Z80 PIO
chip to enable an EPROM pro-
grammer to be added. At £BD
this does not seem good value
Their choice of only selling the
Z-XPRES with the unit seems a
pity, why not a few axtra useful
routines such as a RENUMBER
or the BEEP facility too! They
had a space invaders game on
the EPROM for demonstration
purposes, and so clearly intend
to market such software on
ROM too. Perhaps a game on the
EPROM as it comes might be
worthwhile. The total package
with all of the options reviewed
above is estimated by CIRRUS
to sell for £70 in kit form and
£93 ready built. This is a great
deal of money tospendona £50
machine!

In conclusion this 1S @ nice
piece of equipment whichis well
made, but s ikely to be outside
the price range and needs of the
average ZX81 owner

ADDRESSES:

Capital Computers Ltd.,
100 Church 5t,,

Luton, Beds LU 3LG

Data-assette
44 Shroton 5t.,
London NW1

Cirrus Electronics
Mazzard Cottage,
East Hill,

Ottery St Mary,
Devon EX11 1QH

packing is an extra £2.95. At

lnside the ZX99
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A retailer for Sinclair accessories in the
Yorkshire/ Lancashire/ Humberside area.

We are situated close to the M1 & M62
motorways and offering easy parking.

As well as a complete range of hard and
software, our service department can
repair, modify or fit a wide range of
accessories,

For further details of these and many other
services phone:

PHILIP COPLEY
on
0924 272 545

Manufacturers of accessories looking for a
retailer in our area are invited to contact us.

SPECTRUM SOFTWARE/HARDWARE
AVAILABLE NOW

Hours of business:
MONDAY to SATURDAY, 10am to 8pm

: | e
| “BN'STARSHWEMTEE.I!:EEC TRUM £X81

ORBITER

T

GROUND ATTACK

GEHEHDLIS DEAI.ER DISEUUHTE MI'A.ILHBLE

_._r”'\.ur'a
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THE EXPLORER’S GUIDE
To The ZX 81

The Book for the ZX81 Enthusiast.

By Mike Lord, 120 pages
i:'r|1|:]“1'1'-. for 1K RAM. and programs for
16K RAM. Games, Business and Enginearing
Applications. RAM & 1/0 Circuits. Useful
ROM Routines. Hints and Tips

What Can | Do with 1K?

The ZX80 Magic Book

Mastering Machine Code on your ZX81
' A

Fﬂl VISA

I A T A L I‘: :Jr':n' '._I.':. :::..'.-- -'.'.'."|--.!'_ F':--::'-
Esses ba 6 5J

nl:DALA

NEW!' ZX81-COMPILER
7 [ vou can wrte machine code on yvour ZXB1 N6 mare
blers pnd disassemblers simiply

W Y 1
BCMINE

ZX81 ARCADE ACTION (New low prices)

MUNCHER Exciting pacman game for the ZX81 £4.95
ASTEROIDS "Just the thing for asteroid addicts" £4.95
INVADERS "Probably the best version of INVADERS” £3.95
ALIEN-DROPOUT Exciting ORIGINAL arcade game £3.95
STARTREK YES! you canbe a starship commander £3.95
GRAPHIC GOLF 18 graphically displayed holes £3.95
SUPERWUMPUS An underground adventure £3.95

GAMES PACK 1 Fantastic value for money, nearly S0K of
programs on one cassette! Only £3.95
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‘ CPL COMPUTING
‘ ZX SPECTRUM I 7\/ ] H /— |
SOFTWARE /\l
.'rc}m
DEFENDER Version of the popular arcade game J.K. GREYE SOFTWARE LTD
iding; six lypes lien; full vertica vement THIOOC L IcC
and twa dimer R high score: smart bombs rﬁEHEfﬂrtj_?EHLEHf.-"t'__l'i“f f_ﬁfi?l!:l J.f.ﬂ":‘r‘C.Er‘:L"_f'"
: e S "Without question the finest mac .‘rmr rrznr.F-r {;drrra available
MISSILE DEFENCE Fire your intercept missiles today... J.N. ROWLAND Product Manager for W.H. SMITH
protecting your cities and missile bases from the /mml‘rmnuiu i - cnby C106
Memy byt -I,H:,1.. i OF. BOMBER e i T L
SPECTRUM INTRUDERS rnululu-}r:-l; Etrngr VALUE 1k TAPE AVAILABLE = ;::::
reasing rate of annicully, Fign ¢ jucers and Sor g ot Son ol - R
I SPACE WARS Two player e: destroy your Gmmlnﬁ::f:_n
P = i i fa = - el W | ¥ rI‘E“ll:'mnl.-,n "J:'.II.. ._t-:::.-:r.;-;..-rl-:.l..llll..I-. i
: Memaonies. SAVE. COPY, RUBOUT, CLS. ot
| | = | WINC
_* Eag ' “.;‘ﬂi'_géﬂ‘,’._‘“:‘ﬁ :‘,_ e T
Send to: CPL COMPUTING, Software Department *w ‘ane of the necessarly kmited text || 48
I White Lodge, Skidby, N. Humberside HU16 5TF. Pompalizal-mimaghre e game whch i taes you amuied o racomu
& "‘i,,ir & WVIDED GAMES N
Make all cheques/postal orders payable to: o
MR C. DORAN E‘,‘;:".:;:?‘m‘.:“..:;"n- T G ™ T
MAIL ORDER ONLY f:.‘*,",;’,,.*.._‘_ YOU! AR n 3D (the 2 , .
|:fl|- .1“-' tl;- LR e b JmiTee rl " i
zrx - OMPUTER B VIDED GAMES
THE o ZXB1, then J K Greye's :—‘H.Z..-,-;‘-_:;,-,T Ok be Dhe ONe Without dowbl®
I SO NG Sl 1! Svallewry brilban? POPLLAR COMPLUTING WEEKL ¥
GAMESTAPE § for 18K
B U F FER Msthine Code 3D versien of 3
(NEXT TO STREATHAM STATION)
THE OLDEST SOFTWARE SHOP EXCLUSIVELY FOR
SINCLAIR COMPUTERS GAMESTAPE & for
PROGRAMS, GAMES, "ADD/ONS" R g Peut Eub Sanier Disriur: Sowe..
SPECTRUM SOFTWARE NOW AVAILABLE )

ek

MOST OF THE MAIL ORDER ITEMS ADVERTISED IN

GAMES M#.HH[D *INCL. MACHINE CODE

THIS MAGAZINE AVAILABLE OVER THE COUNTER Pr nclude VAT and UK. P & P
Add approprniate F"l on Fore -lfl-llj % ). Chegues MP.O.gt
lalatel -.l K. GF-'IEYE EDFTWARE LTD
LOADING PROBLEMS? TRY OUR INTERFACE SHTE Bkt e Dl Cososs. Beibiai BOTE80H
BUSINESS & TECHNICAL DATA HANDLING PROGS

CREDIT CARD SALES: F NSTANT DESPATCH, BY PHONE ONLY
TEL: 1 EII-BE‘J; } ar [ e

PROPER KEYBOARDS: CONSOLES: VDU's

Y kok
374A STREATHAM HIGH ROAD,

It g preter to wee Defore Buying t range of GAMESTAPES
pre at0cked by tha follor 1 81

BUFFER MICROSHOP
GAMER

LONDON SW16 MICROSTYLE :
Tel: 01-769 2887 E"&‘é??ﬂ"&"fm 144 51 Goorges F
S.A.E. APPRECIATED FOR CATALOGUE PEDXTRA Oves 300 Conputes §

OPEN TUES-SATS 10.30 - 5.30. CLOSED MONDAYS TRADE & EXPORT ENQUIRIES WE| Lur
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["HAVEN HARDWARE
N ZX PRODUCTS

THE BUFFER SHOP
MICROWARE,
PHILIP COPLEY HI-FI

SWAMP MONSTERS (NEW) £6.50

SHOOTOUT £5.00

INVADERS £6.50

FIRIENWOOD (NEW) £6.50
SPACE FIGHTER £8.50
HANGMAN £4.00

PROGRAMS

WANTED URGENTLY

Bulk supplier of 5-way keyboard sockels as used on ZX81 and

ZX SPECTRUM required. Please send samples of 100 off, 1000

ol and 10000 off prices or ring 094 686 627 (24 hour ansafone).
ACCESS CARD ORDERS ACCEPTED

Comwteﬂ

CENTURY]

The Spectrum Handbook
DR TIM LANGDELL

A comprehensive and accessible auction to the

wetrum, A handbook and program ||I rary ir one

Spectrum Handbook contains more games and

n programs than any other book on the market

and contains over 80 programs

224 pp £4 95 (paperback)
A Century/PCW joint publication

ORDER FORM
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ZX81/ZX SPECTRUM
HARDWARE

OPTIONAL: TWO BUILT-IN ILLUMINATED POWER

SWITCHES. SIMILAR UNIT FOR THE ZX SPECTRUM

TV Stand removable for access 10 add-ons, wiring, elc
Can be used separately from Base.
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SPECIFICATIONS |

.I-- 10 jDC’l 1

Rise A

VIICTOProcessor emory

ZBOA 3.25 MHz clock

ROM: 4K bvtes contai 1 BASIC

RAM: 1K bytes internal. externally expandable to 16K | y TES
Display

Requires an ordinary domestic black and white colour TV. The

lead supplied connects between the ZX80 and your TV's aerial
socket. The display organisation is 24 lines of 32 characters
per line showing black characters on a white screen. The ZXB80
does not connect to a printer

Programming

Programs can be entered on the keyboard or loaded from
cassette. The ZXBO has automatic “wrap round® so lines of
pragram can be any length but not multi-statement lines

Syntax check

The syntax of the
acler.

entered line 1s checked character by char
A syntax error cursor marks the first place the syntax
breaks down if there is an error. Once any errors have been
edited out the syntax error cursor disappears. Only syntax
error-free lines of code are accepted by the ZXB80.

Graphics

Total of 22 graphics symbols giving 48 x 64 pixels resolution
consisting of 10 symbols plus space and inverses. Includes
symbols for drawing bar charts. Under control of your BASIC
progran be printed 1n reverse field

Editing

The line edit allows you to edit any line of program or input
including statement numbers. The and cursor control
EDIT, RUBOUT, HOME

dany characier can

edit
Keys are

Arithmetic

Ar [h'!'.r-hr. operalors L o exponentiate
ators , L ,'ir.'|'j|"-'; 0 or 1
MOT vyielding boolean result,

strings ZXB0 BASIC
arithmetic | X 32767 )

Relational oper
Logical operators AND OR
Helational operators also apply to
uses 16 bit two's complement
Variables
Mumeric variable names may be any length, must begin with a
letter and consist of alphanumerics. Every character in the name
thus an infinity of unique names is available.
tring variables may be assigned to or from, shortened but not
concatenated, String variable names are A3 — Z$. Strings do not
require a dimension statement and can be any length.
Arrays have a maximum dimension of 255 (256 elements) each
Array names consist of a single letter A—-Z2.
Control variable names in FOR NMEXT loops consist of a
single letter A—-2

IS COmparea

oL

Expression eval uator

IFICATIONS

Immediate mode

The ZXB0 will function in the *“calculator mode" by immed
iately executing a statement if it is not preceded with a line
number

Cassette interface

Works with most domestic cassette recorders. The transfer rate
is 250 baud using a unique tape-recording format. Other
systems are not compatible with the ZX80'. The Z2X80 also
SAVEs the variables as well as the program on cassette. There
fore you can save the data for updating next time the program
is executed. The £XB0 does not support separate data files, The
lead supplied with the ZX80 is fitted with 3.5mm jack plugs.
Expansion bus

At the rear has 8 data, 16 address, 13 control lines from the
processor and Ov, 5v, 9-11v, @ and internal memory contral
line. These signals enable you to interface the ZX80 to your
own electronics, PIO, CTC, SIO if you want I/O ports etc.
Power supply

The ZXB0O requires approximately 400mA from /
has its own internal 5v regulator

TV standard

The ZX80 is designed to work with UHF TVs (channel 36)and
is the version required for use in the United Kingdom. The
ZXB0 USA is designed to work with a VHF TWV{American
channel 2. European channel 3) and is the version required for
the American TV system, also for countries without UHF

ZX81

Dimensions

11v DC. It

Width 167mm (6.32 in)
Depth 175mm (6.80 in
Height 40 mm (1.57 in)

Weight 350 gms (12.15 oz)

Microprocessor

ZB0A 3.25 MHz clock

ROM: Containing BK BASIC interpreter
RAM: TK bytes internal, externally expandable to 16K byte
W ¥

0 key touch-sensitive membrane, Using function mode ani
e o key St 5 i it Ll t f 91
nEYys ar ra c o S iatio ! i
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Display
o 1 Fes el Y | 51 { { ] W & Oor colour T.
i derial 1ead suppi NNects 1Ne : '-..-] L the T"". 1T
ket Th lispl i yrganised as 24 wes of 32 character
vith black Faciere Moo Hite hai wround
Twio mode speeds
The ZXB1 can operate two software-selectable modes - FAST
ynd NORMAL. FAST o tar really migh-speed computing
In NORMAL mogde nowever the .':r.."ia: WIOWS CONLINUOUSTY
Moy I":;I f icker-frea iNnimated o '1;::|.."-.
Printer
The 8K ROM will permit instructions (LPRINT, LLIST

The full expression evaluator is called whenever a constant or COPY) to drive the Sinclair ZX Printer

variable 15 encountered during program execution. This allows Programming

you to use expressions in place of constants especially useful in  Programs can be en via the keyboard or loaded from cass
GOTOs, GOSUBs, FOR . NEXT et ette. Programs and ¢ } ¢can be saved onto cassette so that they
e T e e e e e w———w T
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st when the ZX81 s turned off

The syntax of a line of pro jram is checked on entry. A syntax
cursor first place the syntax breaks down if

there is an error. The syntax error cursor disappears when errors

error marks the

have been corrected. Unly lines free from syntax errors will b
entered into the program
Graphics

Apart from the 20 graphics characters, space and its inverse, the

Arrays

Arrays may be mi fimeansional UDSCripls star ] at |
Expression evaluator

The full expression evalu itor 15 called whenever an expressiorn
constant or variable is encoumered during program executior
This powerful feature allows usi it expressions in place
constants and is especially usetul in GOTO, GUSUB etc

Lomm .|"!| mo e

'!I‘HILL,' may also be divided into 6*'1 x 44 Pixeis, each of which The ZXB1 will execute statements immedi itely, r'l'-.1’.-||’.'.l| It 1o
may be ‘blacked’ in or "whited’ out under program control perform like ilculator
Editing Cassette interface
A line editor allows you to edit any line of progr r input Works us lomestic cassette recorders. The transfer rate is
including program line numbers. Lines may be deleted in 250 baud and uses a unigue recording format not compatible
creased or decreased in size th other systems. The ZX81 will save the data as well as
Arithmetic | rogram to avoid the need to re-enter the data when the
Arithmetic operators + x, -, exponentiate. Relational oper rogt 5§ next load
ators : 1y compare string and arithmetic ZXB il yrch through a tape tor the required programy).
variables to veild O (False) or 1({True). Loagical operators AND | 155011 ids supplie e 3.5 mm jack plugs
U:': ',]T vield boolean results Exnansion Dort
Floating-point numbers At the rear. this has the full data, address and control buses

bers are stored in 5 bytes ir oating-point binary form from the ZB0A CPU as well as OV, +5V, +9V,0 and the mem
giving a range of * 3 x 10 ) ] 10 ccurate 1o 9 ory select lines. These signals enable you to interface the ZX81
decimal digits Sinclair 16K RAM pack and ZX printer
Scientific function: SUPPly
MNatural logs/a 5. S ) nd their inverses:SOR » ZX81 requires approximately 420mA at 7-11V DC. It has
S vn internal 5V regulator. The ready assembled ZX81 comes
Variables complete with a power supply. The ZXB1 kit d not include
Numerical iny letter followed by alphanumerics ad pOower supply
String Ad to 2%
FOR-MEXT loops A—-Z lloops may be nested to y TV standard

depth The ZXB1 is designed to work with UHF TVs (channel 36) 625

MNumerical Irrays A= lines
String array Ag to £8
Dimensions graphics characters. Also functions to yield character at a given

Width 233 mmn
Depth 144 mm
Height 30 mm

CPU/Memaory

ZBOA microprocessor running at 3.5 MHz. 16K-byte ROM con-
taining BASIC interpreter and operating system

16K-byte RAM (plus optional 32K-byte RAM on internal expan-
sion board) or 48BK-byte RAM

Keyboard

40-key keyboard with upper and lower case with capitals lock
feature. All BASIC words obtained by single keys, plus 16 graphics
characters, 22 colour control codes and 21 user-definable
graphics characters. All keys have auto repeat

Display

Memory-mapped display of 256 pixels x 192 pixels; plus one at
tnbutes byte per character square, defining one of eight
foreground colours, one of eight background colours, normal or ex
tra brightness and flashing or steady. Screen border colour also
settabie to one of eight colours. Will drive a PAL UHF colour TV set,
or black and white set (which will give a scale of grey), on channel
36

Sound

Internal loudspeaker can be operated over more than 10 octaves
(actually 130 semitones) via basic BEEP command. Jack sockets
at the rear of computer allow connections to external amplifier
speaker,

Graphics

Point, line, circle and arc drawing commands in high-resolution
graphics.

16 pre-defined user-definable

graphics characters plus 21

D R e e N T e e e e e e e e e e —
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position, attribute at a given position (colours, brightness and
flash) and whether a given pixel is set. Text may be written on the
screen on 24 lines of 32 characters. Text and graphics may be
freely mixed

Colours

Foreground and background colours, brightness and flashing are
sat by BASIC INK, PAPER, BRIGHT and FLASH commands. OVER
may also be set, which performs an exclusive or operation to
overwrite any printing or plotting that is already on the screen. IN
VERSE will give inverse video printing. These six commands may
be set globally to cover all further PRINT, PLOT, DRAW or CIRCLE
commands, or locally within these commands 1o cover only ths
results of that command. They may also be set locally to cover ti
printed by an INPUT statement. Colour-control codes, which m
be accessed from the keyboard, may be inserted into text or pro
gram listing, and when displayed will override the globally set col
ours until another control code is encounterad. Brightness and
flashing codes may be inserted into program or text, similarly.
Colour-control codes in a program listing have no effect on its ex
ecution. Border colour is set by a BORDER command. The eight
colours available are black, blue, red, magneta, green, Ccyan,
yellow and white. All eight colours may be present on the screen at
once, with some areas flashing and others steady and any area
may be highlighted extra bright.

Screen

The screen is divided into two sections. The top section — normal-
lv the first 22 lines — displays the program listing or the results of
program or command execution. The bottom section — normally
the last 2 lines — shows the command or program line currently be
ing entered, or the program line currently being edited. It also
shows the report messages. Full editing facilities of cursor left,
cursor right, insert and delete (with auto-repeat facility) are
available over this line. The bottom section will expand to accept &
current line of up to 22 lines
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Mathematical Operations And Functions

Arithmetic operations of , and raise 10 a power.

Mathematical functions of sina c}1_=. ne, tangent and theairinverses;

natural logs and exponentials; sign function, absolute value func

tion, and integer function; square root function, random number

generation, and pi.

Numbers are stored as five bytes of floating point binary — giving a

range of + 3 x 10 *? to + 7 x 10°® accurate to 9% decimal digits.

Blnarv number5 may be entered directly with the BIN function.
and < > may be used to compare string or

dnthr‘rwn{_ ..r..;lut,x. or variables to yield O (false) or 1 (trua). Logical

operators AND, OR and NOT vield boolean results but will accept O

{false) and any number (true)

User-definable functions are defined using DEF FN, and called us

ing FN. They may take up to 2 Er numeric and 26 string arguments,

and may yield string or numeric rasults

Thaere is a full DATA rnt::,hdr‘llar 1, using the commands READ,

DATA and RESTORE

A real-time clock 15 obtainable

String Operations And Functions

Strings can be concatenated with Sl:rll'.q vanablas or values

may be compared with =, >, <« < > to give boolean

results. String functions are VAL, "-.-'a‘«LS STR$ and LEN. CHRS

and CODE convert numbers to characters and vice versa, using the

?.SCH code. A string slicing mechanism exists, using the forma$ (x
L' |

Variable Names

Numeric — any string starting with a letter (upper and lower case
are not distinguished between, and spaces are ignored).

String — A$to Z%

FOR-NEXT loops — A-Z

Numeric arrays — A-Z

String arrays — ASto Z§

Simple variables and arrays with the same name are allowed and
distinguished between

Arrays

Arrays may be multi-dimensional, with subscripts starting at 1.
String arrays, technically character arrays, may have their last
subscnpt omitted, yielding a string

IX COMPUTING OCT/NOV 1982

Expression Evaluator

A full expression evaluator is called during program execution
whenever an expression, constant or variable is encountered. This
allows the use of expressions as arguments to GOTO, GOSUB,
elc

It also operates on commands allowing the ZX Spectrum to
operate as a calculator.

Cassette Interface

A tone leader is recorded before the information to overcome the
automatic recording level fluctuations of some tape recorders, and
a Schmitt trigger is used to remove noise on playback

All saved information is started with a header containing informa-
tion as to its type, title, length and address information. Program,
screens, blocks of memory, string and character arrays may all be
saved separately.

Programs, blocks of memory and arrays may be verified after sav-
Ing

Programs and arrays may be merged from tape to combine them
with the existing contents of memory. Where two line numbers or
variables names coincide, the old one is overwritten,

Programs may be saved with a line number, where execution will
start immediately on loading.

The cassette interface runs at 1500 baud, through two 3.5 mm
jack plugs.

Expansion Port

This has the full data, address and control busses from the ZBOA,
andis used tointerface to the ZX Printer, the RS232 and NET inter-
faces and the ZX Microdrives. IN and OUT commands give the |/O
port equivalents of PEEK and POKE.

ZX81 Compatibility

ZX 81 BASIC is assentially a subset of ZX Spectrum BASIC. The
differences are as follows.

FAST and SLOW: the ZX Spectrum operates at the speed of the
ZX81 in FAST mode with the steady display of SLOW mode, and
does not include these commands.

SCROLL: ‘the ZX Spectrum scrolls automatically, asking the
operator “‘scroll?’” every time a screen is filled

UMNPLOT: the ZX Spectrum can unplot a pixel using PLOT OVER,
and thus achieves unplot

Character set: the ZX Spectrum uses the ASCIl character set, as
opposed to the ZX81 non-standard set.

e T e e . i)
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[ NOW AVAILABLE FROM J.P. GIBBONS A.1.B.
Author of the Best Banking Programs in th Noaridd
THE PESBANK RECONCILIATIONISBELIEVED TOBE THE

FIRST SUCH PROGRAM TO BE AVAILABLE FOR THE
SINCLAIR ZX81 AND ZX SPECTRUM
Just look al some of its features:
PERSONAL BAMKING SYSTEM

PERSOMNAL BANKING S-‘I’E;TEM * PBS BANK RECONCILIATION

i PBS BANK RECONCILIATION

THE PERSONAL BANKING SYSTEM

GUARANTEED SOFTWARE AVAILABLE FROM
J. P. GIBBONS A.I.LB. 14 AVALON ROAD,
ORPINGTON, KENT BR6 9AX
YOUR PBS IS NEVER OUT OF DATE!

e READERS e

Reach over 70.000 ZX Enthusiasts

Software, Peripherals etc. in our
NEW CLASSIFIED SECTION
STARTING SOON IN

ZX
COMPUTING

Britain's Biggest Magazine
for the Sinclair User.

PHONE
BRIDGETTE ON

01-437 1002

FOR DETAILS

Swop, sell or buy your ZX Haraware,
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16K SPECTRUM + £42.50 = 48K SPECTRUM

32K RAM BOARD

ONLY

ECONO TECH 16K RAM PACK

ONLY

64K RAM PACK

16K RAM PACK
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Addictive Games
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Artic Computing
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Buffer Micro

The Butronics Co
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Capital Computers

Calpak Computer Software
Centory Publishing
Computer Lock
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Coplev Peter

David Heartiord
Dala-Assetie

East London Kobots
Educare
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Fuller Micro Svstems
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Giltrole

J. K. Greye

J. P. Gibbons

IRS

John Wiley & Sons

John Prince

Kavde

Kempston

Memotech

Mikrogen

Microscene

Microware

Michael Orwin

Michael Lamb

D. T. Moody

Moviedrome Video

MNimrod

Picturesque....

Program Power..

Protos Computer
sysiems

Quicksilva..

Richard Shepherd

Silversoft

Sinclair Research

I'he Soltware Farm

Software Masters

limedata

V & H Computer Service
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Push your Sinclair tothe limit
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., UTILITIES

ARCADE GAMES

P E,-’ |r VASION FORCE

NEWY ¢

£3.85
SPEC GALAXIANS

@ EPEG INVADERS
SPEC GOBBLEMAN

Improve your machine ?HHﬁDﬁPQ?w isely
code programs with this
new 48K Spectrum

Assembler

|..{'hf|

/24,95 each (1 ;
ESPIDNAGE ISLAND

f_,,;-- EPECFHGC‘ﬂEHOWDDWH

. 2 800
PLANET C-‘F DEETH v
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aepuCED 1V ZX FORTH
£29.95 -
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NAMTIR RAIDERS ( Zx81

THE ULTIMATE ADVENTURE FOR THE

GREAT *f;i .

e
SPECTRUM/ZX81 for only £9.95 )
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|GAME FOR W |
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ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE
ARTIC EOMPUTING LT[l & ,'
396 JAMES RECKITT AVENUE, i

HULL, N. HUMBERSIDE, ZX12
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