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SPECTRUM COMES TO LIFE!

ABBEX

THE GAMES PEOPLE

SPOOKYMAN

QY

COSMOS

EAT THE PILLS AND KEEP AWAY FROM
THE GHOSTS. EAT THE VITAMINS AND
CHASE THE GHOSTS. FULL MACHINE
CODE ARCADE ACTION AND SOUND.
DESIGNED TO MAKE YOUR ADRENALINE
RUN HIGH. PRICE £4.95

YOU HAVE THE JOB OF PROTECTING A
CONVOY FROM ALIENS AND METEOR
STORMS. WATCH OUT FOR THE SPACE
MINES AS YOU PLAY THIS AMAZING
MACHINE CODE ARCADE ACTION
SIMULATION PROGRAM.  PRICE £4.95

OTHER GAMES IN OUR SPECTRUM RANGE INCLUDE:
ANDROIDS RUN, HIGH NOON, ETX, INVASION,

FAUST'S FOLLY (Adventure), HARRIER - ALL AT £5.95

ABBEX ELECTRONICS LTD.

20 ASHLEY COURT, GREAT NORTHWAY, LONDON NW4

Tel: 01-203 1465

Please send me the following

PLEASE COMPLETE IN BLOCK CAPS (Allow 14 days for delivery)

NAME (Mr/Mrs/Miss)
ADDRESS

(CARD HOLDERS)
POST CODE

[ SPOOKYMAN
PRICE £4.95

[]COSMOS

Make cheques payable to ABBEX ELECTRONICS LTD. PRICE £4.95

| enclose my cheque for £

| wish to pay by [] CHEQUE [] ACCESS

Please debit my creditcard a/c

numeer T TOOOCO000000] date e

[JOTHER GAME ..............
PRICE £5.95

SN ..........cconrracmnrinns DCATALOGU'E
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otHer-woRLoLy soFTware SOFTEK AT bown To EanrTH PRICES

Iimagine a program which instantly converts
SPECTRUM BASIC into Machine Code, and transforms
the SPECTRUM into a micro up
to 100 times faster than a BBC Model B...

48K ZX SPECTRUM

COMPILER

METEOQRDIODS

screen all the Lime - gven when
running/ wriling another program)!
Has atarm facility For 16K or 48K,
only £3.95

BOFTEN BFECTRUM SOFTWARE

E1495mc

COMPILER

What the SUPER C compeler does i5 almpst magical it turns 3

progrem wrillen in Spectrum BASIC inte & machine code

eguivabent. SUPER C i3 child's play 10 use - simply type 8
& B4 usual (or ioad from tape) and in 2 lew key presses

Trasrs 14 D DIEF Ay Can write in BASIC which cannot e
furmed into 8 SLIPER C verwon Howews!, S smien]
paciusges will e pvadlatile in (he New Year [0 #id iring
handisng. Tioating posnt, and sl ofier 2 ol of other lestures-
wach for 3 nommal cost. With SUIPER C youed Soed e will
rum lasier than wiih eidher FORTH or PASCAL - and no news
lerguage bo learn' SUPER € comes compiele with erteriive
documentation, 8 manual written by Tem Langdell, exampie
army, and &l boasd i 8 professional hbrary case Less
tran nall the price of 8 compeler ior any comparable macn, -

48 3D MAZENTURE

This version has besn haled the A mare program and sdwenture in
best: 3 siped of meteorawds, SEuCE, Benchmarks one. Amazing ‘monsler chase
wrap-around screen, bonus ship al BBC SPECTRUM (BASICY SPECTRUM ICOMPILER) snsmation and more than a hint of
1 points, amaging explossons, BM]1 10s 48 015 dl..ngeonﬁ. and dragons. 48K only,
rotate left/right, thrust, fire, BMZ 11 A7z 009 £5.95
hyperspace and shield, Full feature Bmi B2 21.1 1.10
::.I;;cade w..-j'-di and h.,'ll colout ::; g ;‘ 333 ?']3"9 THE

ries with Joysticks (Irom us at 1
£19 50) r:mu,"u 95 inc (16K or BME 139 55 3 181 ZOLAN ADVENTURE
48K} BMT 214 BO.7 214

A full adventure crammed into | GK!
Quite astounding how extensive and
engaging 1his program s L4 95

SOFTIME Su’;ﬂ £ uFrs i1 erstantty vt @ super fast machine code Please rush me .
Amaring piece of machine code version, it will compels virtually any Spectrum BASIC $
programming - produces a staternent, plus a few features not available Lo you ulually but H” mu
continuows real time clock on entra thought will be required for strings and Moating point R B SR £

or for INSTANT CREDIT CARD
order 7 days a week phone:
01-930 9232.

Send cheques or POs to:

329 Croxted Road, London
SE24, Tel- D1-674 4572
SOFTEX, BPECTRUM BOFTWARE

NOW AVAILABLE FROM HILTON COMPUTER SERVICES
{Author of the Best Banking Programs in the World)

THE PBS BANK RECONCILIATION IS BELIEVED TOBE THE
FIRST SUCH PROGRAM TO BE AVAILABLE FOR THE
SINCLAIR ZX81 AND ZX SPECTRUM

Just quk at some of it: 1eatures

PEHEGNAL B.ﬁNKING S‘I’STEH

PEHSDHAL BAHH’.JHG S"I’STEM PES BA.NK HECDNCILIIiTlDN
and us A i
Existing chents need only send £5¢ PBEBANK RECONCILIATION

rate with 1heir pri it PES

THEFEHSQHALHANHIHGSYSTEM as reviewed in Poputar Computing

pasn specity whather ZXH1 (165K ¢ 2% Spectrum (48K)
GUARANTEED SOFTWARE AVAILABLE FROM
HILTON COMPUTER SERVICES,

14 Avalon Road, Oprington, Kent BRE 9AX
YOUR PBS IS NEVER OUT OF DATE!
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FOR ONE JOYSTICK AND
INTERFACE MODULE

BUILT, TESTED & READY FOR USE

NO SOLDERING, interface module plugs into rear
connector between ZX and Ram Pack, Printer etc.

* NO SPECIAL PROGRAMMING, loystick 1 simulates
cursor movement kevs 5 to 8 through interface module.

* IMMEDIATELY COMPATIBLE WITH ALL SOFTWARE
using the arrow keys for movement.

* TWO JOYSTICKS connect via one interface module.

* EIGHT DIRECTION, SELF CENTRALISING ACTION
with integral ‘FIRE' button.

®* FREE ‘“VIDEO GRAFFITI' program & full instructions.

IMPORTANT: Use will nor invalidare your Sinclair g:mmmrr

FROM: MR/MRS/MISS
ADDRESS

SEND C.W.0. To: AG.F. HARDWARE, Dept. 5P,
26 Van Gogh Place, Bognor Regis, West Sussex PO22 98Y

GTY [ITEM ITEM PRICE__[TOTAL
| JOYSTICK 7,54
|INTERFACE MODULE _ 15.96

Zx Spectrum [] ZKE1 [[JPiease tick | FINAL TOTAL
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wall-written articles and programs. H you think
that your efforts maet our standards, please feal
free to submit your work to us for consideration

Al gubmitted matenal should be typed if possi-
bla: handwritten work will be considered, but
please usa your neatest handwriting. Any pro-
grams submitted should be listed, a cassatte of
your program alons will not be considered. All pro
grams must coma complate with a full axplanation
of the operation and, whare relavant, the struc-
ture; Spectrum programs should be accompaniad
with a cassette of the program [which will ba
raturned] as wall as tha listing

Al submissions will be acknowledged and any
published work will be pald for at compatitive
rates. Al work for consideration should be sans to
the Deputy Editor at our Charing Cross Road
nddress

883
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ZX81

THE HOME DOCTOR SEHIES

EASTMEAD COMPUTER SYSTEMS LTD

Eastmead House, Lyon Way, Camberley, Surrey GU16 5E2
TELEPHONE: 0276 682041/2

D J MOODY COMPUTER SOFTWARE
16K SPECTRUM COMPETITION

|

ABERSOF T

7 MAESAFALLEN, BOW ST, DYFED, SY24 5BA

ZX81 & Spectrum
Games

Chess 1.4: Ten levels m'c graphic screen display
16K ZX81 £8.95

Invaders: Very las! m/c action. Includes mystery ship and
increasingly dithcult screens

16K ZX81 £4.45

. e % T W W TR B Tle. o

Mazeman: A fas! action mc game tha! reproduces the
spirit of the original. The Spectrum version includes

excellent graphics r

16K ZX81 £4.45 - Spectrum £4.95 !

: !
Adventure 1: Based on the original game by Crowther,
this game was the star! of the Adventure craze. Reviewed
Sinclair User, issue 2. Features Save game routine as the

game can hterally take months to complete §

16K ZX81 £8.95 - 48K Spectrum £9.95

We have full stock of all programs and supply by refurn of post
{which 15 included m the orce

GAMES | ‘N COMPETITION UTILITIES
.ﬁS DIS Hex & ] bl
- fw“* CONDITIONS OF ENTRY ine machine code user 5000 byics eser |
ADVENTURE SERIES All £5.00 . Of . ,",,' Al ettt i e s
The Series....... - £16.00 S L i I f i st pondel inebaligg £5 00
81 sing date post on February 15t CASSETTE DESIGN. To help you store
[ i ' " - 1 =l YL & lar NS procra b ] i ZN
wisin _ tasky fesions. Save rouline " £5.00
| . . WORD SQUARER. 1! ra
AD‘JENTUHE-I. 100 cave f I:.. IS LTas ‘ o I- 3 I ' ] s ] SQUAre |I.
. gy 1 | .. 1 'I : g CiO | E W NE NW SI 1 1, # ”iﬁl.ﬂﬁ
ADVENTURE-2. D DISASSEMBLER. D« :
e LB % N i Gt ke . £5.00
ASSEMBLER. Typi
T =3, 1 basad adveniure mnamonics and ths than
o o b g OHDEHING s iyl
K ¥l 1 e f fange ! war it Wallasay i Full @dling 186 e d £5.00
sraphic display. Half-a-n ware, 3 N uth Rd, Wallass ey 510 METRIC CONVERTER. Ma -

ADVENTURE-4. Spa adventure with 3
.'.!' np ; I. .|.|'.- 3 &l ‘ | I ',I-:- I1, . :

ﬂ J MDOD"I"

Mote: Hall-a-m i save game leature for

THADE EHQUIHIES WELCOME
D J MOUD‘I" GDMP‘UTER SOFTWARE

Dept z:c 1 étarnhin Cﬁllnge:. Granby
Lane, Bingham,
Nottinghamshire NG13 BDH.

Mo el S lbutogupaditonts el iingfag' e
DATA FILE. The g
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NEW! ZX SPECTRUM TAPE NOW READY!

NEW! EXPANDED DISC VERSIONS FOR
APPLE, PET AND SHARP!

- == = ToEE e

What are you. . . \

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
lightning bolts are almost unstoppable. . .

The Valley is a real-time game of adventure and survival. You may choose
one of five character types to be your 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
Temples 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.

The Valley runs in a 48K Spectrum (a 16K version will be available shortly)
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, to re-
enter the Valley another day — if you 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 is available at
£1.95 all inc.

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

—_— _——— —_— — . s B
Please send me tape(s) of The Valley at £11.45 per tape all inc

and hstings at £]1.95 each

| enclose my cheque/Postal Order/International Money Order for: (delete as necessary)

(Made pavable 1o ASP Lid)

or Debit my Access/Barclaycard

™S TTTTIIILIIITTIT]

|
I
|
I
|
|
: Please use BLOCK CAPITALS
|
|
|
|
I
l

NAME(Mr/ Mrs/Miss)
ADDRESS

POSTCODE

ﬂ
% 1
Signature Date
E B R i e

s

«  ASPSOFTWARE

- e e — — — — — —
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First of all, | hope you all had a
nice time over the Christmas
holidays. and welcome to those
of you who received a little
‘computing something’ from
Santa Claus and are eager to
flex your programming skills in
the absorbing hobby of home
computing. Within these pages
you'll find lots to interest you,
with features and programs for
the complete range of Sinclair
computers as well as useful
hints and routines for the ex-
perienced and inexperienced
user alike

A fresh face

As you may have noticed (if
you've taken a PEEK at the
name at the end of this columnl),
Tim Hartnell has departed the
Editor's chair of ZX Computing
Tim has decided to concentrate
on writing books for the time be
ing. After all, now that a certain
computing magazine has crown-
ed him the 'Barbara Cartland of
the computer book field’, Tim
feels he has to do something to
keep his image shining!
Mevertheless, he has not

departed these pages for good,
and we will bring you his wise
words of wisdom in future
issues. We will also try 10 main-
tain the very high standard he
set for ZX Computing in the
first four issues.

Indeed. in this issue, we have
a weaalth of matenal for the
maching code programmer, con
tinuing Toni Baker's splendid
series on ‘Mastering machine
code on your Spectrum’ as well
as lan Turtle re-living some of
the traumas of writing his first
program in machine code. For
those of you searching through
the wide range of commercially
available software, our
reviewers have been busy sif-
ting through the latest cassettes
to help you make your choice
We also take a brief look at the
huge selection of books
available for the Spectrum user

And now for the
good news

Thank you to all those of you
who write in to us at 2X Com
puting. As you can see from the
wide range of correspondence
on the following pages, we cer
tanly have some very Iin-
teresting readers out there. So,
keep those letters coming — it's
good to hear your views on the
magazineg, the industry in
general and your discovenes on
your computer

Also, | hope you'll notice the
Club Corner page. If you would
like some free publicity for your
users club then please write
and tell us, giving as many
details of times of meetings,
places, etc. Joining a club can
often be the most important
move you make to getting the
most out of your computer, so
check this page out and see if
there's a club near you.

As you read through the let
ters, | hope yvou'll notice that
there is a lack of letters com
plaining about Spectrum
deliveries. | "phoned Sinclair the
other day and was told by a
spokesperson that ‘there are
now no delivery delays for the
ZX Spectrum personal com
puters’. | was also pleased to
hear that the backlog of orders
were completely cleared by the
end of October, 1982, and that
all new orders were being fulfill

28

ed within the customary
days. Good news indeed

Contributions

We are always on the lookout
for good programs and articles
for future issues of ZX Comput
ing, and where better to look
than to our own readers. If,
when reading through the mag-
arzine, you think you can wrile
programs as well, or better
than, our present contributors,
then let's hear from you.

All contributions are, of
course, paid for at very com
petitive rates. So, if you've got
your eye on a new ZX add-on or
you'd just like to supplement
your pocket money, get writing!
It is vital, though, that all the
programs you send us are totally
original, and not 'borrowed’ or
‘adapted’ from other magazines
or books. (When Tim was sitting
in the Editor's chair, he even
received ‘original’ contributions
he himself had written for his
own books!)

Any kind of program
{business, domestic, educa-
tional, or just fun) will be
walcomed, but particularly
those which use ZX BASIC in
clever and efficient ways, or
those which employ certain
routines which can be re-used in
other programs

Program listings are wital,
along with a clear explanation of
how the program is constructed,
what it does and what the user
can expect 1o see once the pro
gram is RUN (a screen dump is
particularly wvaluable in this
respect). When submitting
Spectrum programs, it is very
important to remember 1o
enclose a cassette of the pmo
gram as well as the listing, as
this will allow us to check the
program before publication

End byte

| hope you enjoy the contents of
this magazine, and that it en
courages you to write your own
programs to utiise the full
potential of your Sinclair
machine., But enough of me, |
suggest you now get down 1o
the serious business of making
the most of your micro with ZX
Computing

Roger Munford.

ZX COMPUTING FEB/MARCH 1983
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WELCOME

No address

Dear ZX Computing,

You kindly reviewed our “0'
Level Maths software in the
August/September issue of ZX
Computing. However, since
then several people have told us
of the difficulty in finding our ad-
dress as it was not given in the
articla.

As you did mention other
people’'s addresses, we should
be glad if you would list our’s.
Yours faithfully,

Avril Cowley (Mrs),

Rose Cassettes,

148 Widney Lane,
Solitwll,

West Midlands B91 3LH.

® Sorry about that Avril, these
things do happen. | hope that
we have more than made up for
our omission in the review.

Thanks a lot!

Dear ZX Computing,

I don't know if it's possible, but
through your columns | would
like to thank Mr Mike Salem of
Hiderbay Ltd, 8/10 Parkway,
w: Park, London NW1

| was having problems
loading tapes on my ZX81 and
when | tried a financial
from Hilderbay had the same dif-
ficulty. Mike Salem checked out
the tepe | returned and reported
back to me and sent me another
tape by retum of post with tips
on loading. Needless to say |
have had no more trouble.

In fact, | now have a copy of
Hilderbay's book entitled The
Microcomputer Users® Book of
Tape Recording which | have
found very comprehensive on all
aspects of recording. tape
recorder and cassette care,
loading problems, etc, etc. |
think this book has only recently
been published.

| wvery rarely write to
magazines, but in this case | feel
that | would like to pass on the

name of a company offering
good service and a willingness
to help the ‘amateur’. | am in no
way related or in fact have never
met Mr Salem or anyone from
Hilderbay.

Yours faithfully,

JG Marshall,
Sutton Coldfield,
Waest Midlands.

Any beginners out
there?

Dear ZX Computing,

As a recent initiate into the
fascinating world of home com-
puting through the purchase of a
2X81, | was so intrigued to see
a magazine devoted entirely to
ZX computing, | bought issue
number 3. In many ways it was
a revelation. | had not realized
just how many plug-in ac-
cessories were now available
nor thought much about some
of the things which could be
done with a ZX computer. It cer-
tainly increased my thirst to pro-
gress further in the art of pro-
gramming!

However., in some ways
your magazine was also a disap-
pointment. | appreciate your
desire to maintain a high stan-
dard for published programs, but
this need not imply that only
long programs are worthy, Yet
issue 3 contained very few pro-
grams suitable for the standard
1K wversion of the ZXB1, and
most of those that were suitable
utilised machine code. Begin-
ners (ie would-be experts?]. on
finding problems with, or wan-
ting to improve upon, such pro-
grams would be faced with
great difficulty because of a lack
of understanding of machine
code. Thus, | would appeal to
you to put in more material aim-
ed at the beginner. Good, short
programs in BASIC, perhaps
with a brief explanation of the
logic used in them, would be
much appreciated | am sure.
And the space would not be
wasted; after all, today's 1K
ZX81 enthusiast is tomorrow's
48K all-singing. all-dancing
Spectrum owner!

Perhaps by way of illustra-
tion, | could explain a problem
which occupied me for several
hours recently. | am still working
my way through the ZX81
BASIC programming manual
which comes with the computer
and have reached Chapter 18.

On page 121 is a subroutine for
drawing an almost straight line
from a pixel (A,B) to a pixel
(C.D), for use with a program
which would generate numerical
values of the co-ordinates A,B,C
and D. For the purpose of what
will follow, imagine the sub-
routine to be prefaced by a sim-
ple set of INPUT stataments, as
below:

10 INPUT A

20 INPUT B

30 INPUT C

40 INPUT D

50 GOSUB 1000

60 STOP

Excluding REM statements, the
subroutine given in the manual is
26 statements long. and the
logic is fairly difficult to follow. |
could not avoid feeling that
there must be an easier way of
programming the drawing of a
line which utilises the slope of
the line. Indeed, the program
represented by lines 1000,
1010, 1030-50, and 1100
(see below) draws a perfectly
good line providing the slope
(Y/X) is less than or equal to 1.
However, for slopes greater
than 1, gaps appear in the line
since only one pixel is plotted for
each value of N. When X =0 lie
a vertical fine) the computation
breaks down completely
because the slope is infinity. The
problem of X =0 can easily be
overcome by a statement such
as:

FX=0THENLET X=5

Unfortunately, all of my at-
tempts to write a FOR. ..
NEXT loop for a variable Q (of
value 0 to the slope of the line),
which would allow extra pixels
to be plotted at any given value
of N. resulted in complications.
Howewver, the solution of the
problem was really very simple:
if the slope of the line when
viewed from the X axis is
greater than 1 (ie Y/X 1), then
the line viewed from the ¥ direc-
tion has a slope less than (e
X/¥Y < 1). Use of this fact allows
a very simple subroutine to be
written, as follows:

1000 LET X=C-A

1010 LET ¥Y=D-B

1020 IFABS Y > =ABS X
THEN GOTO 1070

1030 FORN=A TO C STEP
SGN X

1040 PLOT N, B+ Y/X *
(N—A)

1050 NEXT N

1060 GOTO 1100

1070 FOR N=B TQ D STEP
SGN Y

1080 PLOT A+ X /Y *
IN-BI,N

1090 NEXT N

1100 RETURN

b = R R e e e ]
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The result is a subroutine which
involves only 11 Bknes, and
which is conceptually simpler
than that in the ZX81 manual. It
also uses less memory, so that
when used with the preface
given above, a complete
diagonal line from (0.0) to
(63,43) or from (63.0) to
(0.43) can still be drawn with
the 1K version. This is not the
case with the 'official’ program.
| am sure this idea will not
shatter the world of relatively
experienced programmers, but
beginners who are puzzied by
the subroutine in the manual
may find it useful.
Yours faithfully,

K Smith,
Mayols,
Swansea.

® [ appreciate your request for
more information and programs
for the beginner. In each issue,
every effort is made to produce
a balance between matrial for
both the expenenced and inex-
penenced. [ hope that when you
read through this magazine, you
will find something to interest
you.

What do you think?
Dear ZX Computing,

While investigating a bug in a
program of mine, | typed in and
ran the following program.

10 LET A =256

20 LET A=A/2

30 PRINT.A

40 IF A=0.5 THEN STOP
50 GOTO 20

This printed a series of numbers
down the right-hand side of the
screen, halving each time.
However, when it got to 0.5 it
did not stop as line 40 com-
mands. Upon changing the
number 0.5 to 1, it duly stopped
8s requested.

| also tried VAL ““0.5" in the
place of 0.5, but this too went
wrong. Is it my programming in-
eptitude, or have | stu
across another bug in the ROM.
Yours faithfully,

M Clayton,
Knaresborough,
North Yorkshire.
® / think the ‘bug® you have

found is simply due fo ZX81's
division routines introducing a.’




WELCOME

slight error in the continuous
division you have asked it to do.
Remember that if A is not exact-
Iy equal to 0.5 in line 40, the
program will not STOP. Try
substituting the following line in-
Slead.

40 IF INT (A ®#2)=17 THEN
STOP

Hope this has cleared up your
problem

.’f"

g
)

The bugs are biting

Dear ZX Computing,

| would like to bring to your at-
tention an error in the otherwise
excellent program Bandit by
Massrs, Cleverle and Waring in
your October/November issue of
ZX Computing.

This concerns the Hex
loader at the beginning of the
program. Used as listed, it will
cause a syntax arror on tha first
input. If line 10 is changed from
INPUT X to LET X=16514, all
will ba well.

| realise this is a small point,
but one that could easily “bug-
up’ a novice programmer in-
definitaly.

Yours faithfully,

Roy Barrett,
Northlew,

Hold it a minute. . .

Dear ZX Computing,

While writing programs which
draw pictures on the screen, |
sometimes need to stop a pro-
gram without showing a repon
code.,

Tha method | use is to make
sure the computer is in Slow
mode, then LET L=USR BE61.
To escape from this routine, you
meraly press Break.

| hope this will be of use to
other ZXB1 users.

Yours faithfully,

Alexander Rogers.
Radlett,
Harts.

Two's company

Dear ZX Computing.

| am undergraduate in Computa-
tion at the University of Man-
chester Institute of Science and
Technology (UMIST) and have
been an owner of Sinclair
Research’'s ZXB1 computer
since March 1982.

| bought the ZXB1 in kit
form and it was supplied with a
1.2A PSU which is able to drive
the ZX Printer.

| initially wanted the com-
puter for hobbyist purposes, but
recently | decided to put it to
some commercial use. | thus
decided that a printer would be
of some use.

When | went to WH Smiths’
to have a look at one, | noticed
that it was supplied with
another 1.2A PSU. | queried this
at several branches of WH
Smiths and at one, the assistant
(whom | presume has had some
training) even tried to persuade
me that two PSUs were required
simultaneously.

| realise that many Sinclair
users weara provided with a
0.7 A PSU with their ZX81s and
thus require an updated 1.2A
PSU to drive the printer and
computer together, but why
cannot Sinclair Research provide
the updated supply with the
computer?

May | make this quite clear
to potential buyers of the ZX81
system: when you buy your
ZX81, you will in all probability
get a 0.7A PSU with your
machine. At a later date, if you

decide to purchase a ZX Printer,
you will get another PSU this
time with 8 cument rating of
1.2A. You will therefore have a
superfluous PSU which you will
have paid for.

| recently spoke to a
spokesperson from WH Smiths
who made no secret of the fact
that consumers would end up
with two PSUs and one of them
would probably be redundant. It
was explained to me that WH
Smiths have to accept packages
from Sinclair Research ‘as is’

-

P

and therefore have to sell them
as such.

This experience brings me to
two conclusions: Uncle Clive is
saverely lacking in consumer
relations and WH Smiths should
train their staff properly!

| would be most interested
to hear other Sinclair users’
views on thase matters.

Yours faithfully,

Alan Turnbull,
Stockport,
Cheshire.

e, M'#
ot it '
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hours and 10 minutes, without
any signs of over-heating, the
printer came with your

To be certain that the problem is
not from the FOR. . . NEXT in-
struction, try the following with

2 the first program.
ZX tipster e

Dear 2X Computing, 10 LETN = N+1

While looking through D Jones’ g0 GOTO 10 : o
article on tips to improve your - s
programs, | found this: Hoping to have contributed to

carried on, as happy as ever. |
modified the program so that
only primes 9990 to 10010
were printed, the others were
only displayed on the screen,
which | turned off most of the
time.

the war against bugs. > o
: | was once again impressed
;g Qﬁﬁ L“T‘EE'E.-- o How long? i et Whie Sile icling oai
EEEEEEEEEE " Paulo Ricardo Plath Xavier, Dear ZX Computing do

My interest having been arous- ‘|"a-ur5 faithfully,

30 POKE 1638B4.74 Bairro Dr Augusto de Castro,

ed by your program 'Getting

Lote 9 2°B : ;
impro ; Oelr 5 primed’ (ZX Computing. Dr. Dick Zeilstra,
E::I,:'}zmu“ L E::L?gd - Aug/Sept 1982, page 73). | Zu den Rehwiesen 3,

decided to try the program. 4100 Duisburg 1.
In Slow mode, after 47 W. Garmany.

J Crawford,
==1-1- 104651
2991 1824659
Qa2 104677
993 124681
2994 1BAEST
99595 “@aE=Z
2396 1904781
2997 124787
2998 leavril
Saag 184717
L0 184723
ild@0e1 120472%
Qde2 ADAT4AS
L22a3 104759
a4 184 FS 1
I ROM hug?h 1000S 104773
Dear ZX Computing, Tan6 194779
On writing a for my 1o0Qa7 104789
ZXB1. | think | have discoverad ioaas 104801
a ROM bug. Consider the 1aas 104505

10 FOR N=20 TO 30
| 20 LETA = SQRN

= good. the program will load nor-
What's your

Simpleas 1,2, 3

30 PRINT A;"” - -5" mally into the computer, and

40 IF A =5 THEN PRINT “THEY blem? Dear ZX Computing, often the loading will start to
ARE EQUAL" prooiem | was about to join all those who  work if recorded ‘from within'.

50 NEXT N Dear ZX Computing, are complaining about the diffi-  7) If the recording is faulty. there

As you can see, when N attains
the value of 25, SOQR N should
be 5 and the screen should

faphv the message from line

However, this does not hap-
pen. | have even tried this on a
friend’s ZX81 just to be certain
it was not a malfunction on my

own machine.

| would like to ask your advice
ing the 16K RAM Pack.
| recently borrowed a 16K RAM
Pack from a friend but | have a
lot of problems trying to load my
programs.
| have tried various volume
and tone settings, but nothing
seams to load. When | load 1K
programs, | have to disconnect
the RAM Pack. Please help me.

culties with LOADing. However,
in the wake of my "experiments’
to get this operation more
reliable, | am persuaded that all
is not lost, | have discovered a
way of checking the quality of a
recording, without losing the
program.

Carry out the following:

1) After writing and debugging a

are two possible things that
could happen:

i = during loading. the silence
pattern appears on the screen,

i — at the end of the loading,
the silence pattern appears on
the screen.

B) ¥ the silence pattern shows
up, press the Break key. The
program which was praviously
in the computer will reappear

The problem can be solved if  Yours faithfully, program, save it on a cassette, either immediately or after
you write: preferably ‘from within® (with pressing Newline.
Paul Gingell, the SAVE as a program instruc- 9) Now, you can attempt a new
40 IF INT A=5 THEN PRINT Killinay, tion). SAVE.
“THEY ARE EQUAL" County Dublin, 2) Do not type NEW., 10} Repeat the above steps until
Ireland. 3) Type LOAD and the program all check up to point six are

But then the next declarations
won't be accurate. The bast

® /n this issue. Pauwl, we have

name.
4) Rewind the tape to the begin-

positive. Now, you have really
SAVEd your program.

solution would be to use the included an article covering ning of the recording, adjust the Good luck!
following lines: some of the problems of wvolume to the comrect level (or Yours faithfully,
LOADing and SAVEing which I what you assume to be the cor-
20 LET As = STRS SOR N hope will be of some help to rect level) and start the tape. Oswald Baruch,
30 PRINT AS$:" - -5 vou. Perhaps you may like to try 5] Press Newline and watch the 20306 Nesher — Givat Amos,
40IF AS = 5" THEN PRINT  rthe tip explained in the letter screen. PO Box 1049, '
““THEY ARE EQUAL" from Oswald Baruch. 6) if the recording on the tape is |srael.

e e e e Y s b A e = e S o F i o T e s SR e e e et —
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Every computer needs a

CHATTERBOX!

' OK Spock, you win this time....

SAVE £££s
ONLY

for

ZX81
SPECTRUM

NASCOM, VIC, PET
BBC, APPLE, TRSS80
IBM, CRAY, ETC
(Piaass siate)

At last! Genuine phonetic synthesis at a sensible
price. Gives your computer an unlimited vocabulary
(nothing more to buy!). Self contained speaker/
amplifier, Sinclair connector etc, PLUS Expansion
socket for BIG EARS AND Monitor socket for Music
Board. Full instructions, technical notes and
programme examples supplied with this outstanding

educational unit
OR COMPLETE D.L.Y KIT £39
DEALER ENQUIRIES WELCOME

As seen on BBC TV “Computer Programmae"

*BIG EARS * % &

SPEECH
INPUT

FOR ANY
COMPUTER

%y
-

Hugely succesatul Speach Racogniton System

. complate with microphone, software and full instructions q
BUILT TESTED & GUARAMNTEED OMLY £4i’

PLEASE STATE COMPUTER: UK101, SPECTRUM, ATOM, NASCDOM2
¥ic 20, Micron, ZX80M1, PET, TRS80, MZB0K, APPLE II, BBC MICRO

NEW: FAST MACHINE CODE FOR ZX SPECTRUM £7.40

ZX81/SPECTRUM

MUSIC SYNTHESISER (STEREOQ)
+ 16 LINE CONTROL PORT

Play 3-part music, sound atfects

drums etc. Full control of attack, decay

and frequency. Inpul/Output lines provide

contro! and monitor faclity for Home Security, Robot Control
Model Railway #ic. sic. Works with or without 18K RAM

Add keyboard o make a lve perlormance polyphonic synihas:aar
Full instructions/softwase included

AMAZING VALUE AT ONLY £1 9 - 50 (KIT)

Extra 23 way conneciors at £2 60
£25.50 (BUILT)

THE COMPOSER

Music Programme for above synthesiser
Enter and play 3 part harmony =
Includes demonstration tunes Recommended £7.40

COLOUR MODULATOR KIT £15
RGB in, PAL/UHF out (not for ZX)  BUILT £20

SPECIAL OFFER I.C. £1B
SPEECH OUTPUT CHIP SX-01
Phoneme Speech Processor DATA £0.60

Please add VAT at 15% to all prices All enguiries
Barclay/Access orders accepled by lelephone SAE please

Dower House, Billencay Aoad, EEEE
WLI—IAM Herﬂ:gat:. E!.rp:rr-lz'-nuw:]'::vc:l1If i
STUART  Essextmi3380 Englana

SYSTEMNS L Telephone: Brentwood (0277) 810244

12

Cuhplflt with
!Tyl.s.h -r\[qr!_u-t. e
Simply Plug in for

STy

® Syper strong nylon and steel construction, built to last
A total of B directions plus 2 large fire buttons

Stant arcade }},‘

L]
® Arcade proven moulded leaf switches ensure incredible reliability
® Complete with self contained boxed interface which simply plugs

into the Spectrum expansion port (with or without printer)
® Easily programmed in BASIC or M/C

Zx
CTRUM |

A

AN \
Outstanding Features | 2 - I

These arcade games, designed exclusively for the Joystick by leading

software houses, are now available for Spectrum

Time Game MiC 48K, £6.95
Meterowds MC 16K £4.95
Spooky Man M/IC | 6K, £4.95
Cosmos M/C 16K £495

Watch this space for new software!

HEMPTON

| 80a Bedford Road, Kempston, Bedford MK42 8BL

| wish to order
B3 — P

I.—_,____..._ - — - .I
|

£1.00
Post & Packing |

=

T e e e e e S — — a—

Towl (VAT inchusive) |

Cheques/Postal orders should be made payable to
Kempston (Micro) Electronics

MName
Address

Post lo Kempston (Micro) Electronics, Dept ZXC2
180a Bedlord Road, Kempsilon, Bediord MK42 8BL

G N — —— &A——" —"A— A—— l— l—

T — S RS (RS (S (S S S — —
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SRR T PR DT SR ZX81 GAME [T S R A

130 HEXT 1
Numerolo
1S FOR I=1 TDO LEN N&
15@3 IF MgiI)="- OR N$si{I:=". ]
E H$iI)=" THEN GOTD 1658
17@ LE NUM=NUM+N (CCDE HN$(I) -37
Gary Nugent, from S s
Dublin, presents a 130 LET Gdazans Mum
RO0 LET NUM=a .
=210 FO = i 0 LEMy 1
program which will tell 230 LET NUM=NUMFUAL C&(I
23530 NEXT I
you a little bit more 520 IF NUM>9 THEN GOTO 120
- 245 CTLS
about your friends. All 25@ GOSUB NuM=l202
h . 26l FOR I=1 TO S0
you have to do is type 270 NEXT I
i i 2596 PRINT.AT 1@,7; "ANCTHER PERS
=" v b 2 &a L 4 St
their names in, the 2X81 2.
does the rest 376 IF Ascovl Th
- 218 IF As="Y" TH
320 IF As$<:"N" T
. 230 STOP
N-.Jmnrnlm_w IS @ program writ- are also catered for. The com- 100@ PRINT TRB 7;
ten for a ZX8B1 with 16K RAM  puter will then calculate the Full =
Pack which will reveal aspects Name Number by allotting each 1219 PRINT AT S.,2.;"B YOU HAVE AN
7 of a person’s character from letter of the alphabet with a ALMCET BLINLD EX-' =
ther name number, Based on the Full Name 1Laza I:REINIT "HUBERAMCE . A SELF-EX
Simply type out your name Number, you will see a display ;ITEHEH- ’ e ——
lor anyone else's), separating of a character outline for that 1.93!}3 PR I'-"H]T__ 'AN EFFERVESCEHNCE, AN
each name Christian name person AUDRCITY . = aSE CALM DOWUN A B
and surmame by a space, Try typing vyour friends’ 1.$¢!:E.I PRINT LERS . i
\ followed by Newline names in the results may E@é-i"_"l ERINT "vOu C&N SURFASS ALL
Hyphenated names and initials  surprise yvou! -"!I';;’Er- <, T.H . o it =4
1A6@ FRINT '‘ERSY CHERM. ON THE W
=DLE “ou*
y 10760 FRINT ARE FOSITIVE,., HUHDROD
i8S, THE"
» 1980 PRINT "POSSESSOR OF ENDURIN
= ENERGY "
i@ga@ FRINT "“"ON THE OTHER HAND AT
YOUR WORST"™
4 11@@ PRINT “¥YOU CAWN EE SELF-RBSO
RBED TO THE
lél\@ PRINT "POINT OF BEING POMPO
Ll2@ FPRINT
1158 FRINT il v OL LORE WELL
WMITH YouR*
1140 P INT HANDS, YOUu #LSD DO W
— U0 GEE R,
11589 FRINT SCIENCES FHILOSOPHY
: ECDHOHMICS
L1600 FRINT "AND LAW AND Yol WoOuL
T MAKE AN
— 11708 PRINT EXCELLENT TERCHER.
116@ FOR _I=1 TO 75
1 REM #% NUMEROLGGY . ¥ ~19@ NEXT I
I 2 FREHM == G. HUGENT £x L2090 CLS b
l = REM % s - % i.:".let FRINT TRE 7,
10 REM ® == ] jpey I - A B
| i o/ 1220 FPRINT AT 3.7: "HUMPHREY BOGH
15 CLS . RT".TRAB 7, "CHARLIE CHAPLIN":TAB
=@ DIl NIZ2E) 7, "ALBERT EINSTEIN"TAE =, YSEDCRA
| 39 FOR I=1 TO 26 TES“", TAB 7, "JANE FONDA".,TAE 7, “J
40 LET NiI} =PEEK I(1lEE&5Z+1 HOE JONES"; TREB 7. "FEREaNK 1:,:';?;::‘13:4',:‘-_-
i S@ NEXT _I_ TRE 7, "FRINCE CHARLES:Y
6@ PRINT AT 9.2."PLEASE ENTER 1230 RETURNMN
OUR NAME: " 200@ PRINT TAEB 7;
| 70 INPUT N$
80 LET M$=""" 2@1@ PRINT AT 3,2 "B YOU ARE CHA
| §5 FOR I=1 TO LEN NS RMING, SUBTLE AND"
29 LET H%t=MHM%$+CHR$ (CCODE HNs$(I) + 2@28 FPRINT "HL'HDHEILE. BUT YOoOuUu AaL
128) _— =0 HAUVE A"
| a5 NEXT I =@3@ PRINT "CARPARCITY FOR CRERATIN
120 LET X=INT ({32-LEN N$) -2} = EXCEPT -
| 11@¢ FOR I=1 TO 11 20492 PRINT "IONAL DISCORD. YOUR
122 FRINT AT_13,X,Ns§ “RJOR FRIL -’
| 122 FOR J=1 TO & Z@5@ PRINT "ING IS AN INRBILITY
1232 HEXT . TO PUT FPLANS"
| 125 PRINT AT_1T5,X:Ms =@6@ PRINT "INTC ACTION. SECOND _
127 FOR J=1 TO & THOUGHTS, ' ’
" 128 NEXT o 2070 PRINT "INDECISION, & LARCK O
e e e e e e e e A s R e = e e
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A TN | ZX81 GAME TSN A R
ISTIC, ™ 5
S " B . 407@ PRINT "ORIGINAL AND WARM,
z@a@ PRINT "CONSPIRE T2 ROB UITA  ZRIE_FUAR £
LITY BANDY = . & = 4080 PRINT "TO A FAULT., ALUAYSES S
@92 PRINT "CONFIDANCE. v3IU ARRE ?Eihe SOTH" "
T OMPROM =" ) il 1 G0 EEINT < E OF EVERY GUE
S10@ PRINT ~ISER WITH & DANGEROU 4890 ou RRES oo U E
= TENDANCY ™ rrRE TNTR EANTA 4102 PRINT "LOYARL AND NICE. BUT
2116 PRINT "TO RETIRE INTOC FANTR 2189 oo sl
=¥ . BUT IF" ’ P y PRINT "CONTRARY AND TOLUCHY.
élE@EEEIHT "DISCIPLINE FUTS HARD 4112
EDGES ON™ E e i 4120 PRINT
213@ FRINT "CLOUDS vou C&i DISPL 1153 sRINT EIEEEEE YOUR AFTITUDE
oY PRODIG-" - 1 IS FOR THE"
=135 PRINT "IQUS REILL B, 414@ PRINT "ARTS AND, STRANGELY
214@ PRINT ven ABE ARTIS SNOUGH . FDR
2150 PRINY . YO ARE RARTIS gaig0 PRINT "POLITICS.
TS, - i R : 415@ FOR I=1 TO S50
2160 PRINT "“PERFORMERS OF RLL KI  $158 TOR_IZ =
D3 AND GOODY S L1850 COLS
2180 FOR _I=1 TO 7S5@ =
5190 NEXT I 42@0 PRINT AT 3,7, "ORSON WELLES
2g20ea CLS TRAE 7; "NORMAN_MAILER"TRAE 7, "SP
2212 PRINT TRB IKE MILLIGAN";TRB 7. NAFPOLEAN BO
= NAPARTE" ; TRE 7. "STANLEY HKUERICK"
=229 .TAB 7; "JIM CALLAGHAN" ; TRE 7 "PR
B 7. ESIDENT FORD™;TRB 7, “S00TY"
CROS 4210 RETURN
+ TRE_ 7, S@@@ PRINT TRB 7"
'GENGH
MU THB S@21@ PRINT AT 2.2."B THE NUMBER
2LD WX OF INTELLEETR S o™
=229 R S@2@ FRINT "AND WORDS, SUBPREMELY
Jeee P ROAPTABLE"
s S@3@ PRINT "QUICK AND CYNICAL. F
1@ nn:nauﬂgfg 2; "B THIS IS THE 208 TRARER" O f
WHORL LY S 5@ PRINT "THE WORLD AS ITS OYS
3920 PRINT “THREES ARE FOUERFUL ey ALMOsTH ,
QUICKE AND" S@S@ PRINT "EVERYONE LIKES A FIU
3020 PRINT "PROUD, JOUIAL AND EX ;"‘: hg_“‘_H%HT EVE A
SANSIUE RND x Al o Yy Wlr SPE6Q0 PRINT "POWERFUL NUMBER, BUT
Z040 F‘RI?T *ALERT,. OGN Tht SICE O :_-iELU,:E'I? PC
A BHD . @70 P T "ONE., THE NUMBER OF G
3@S0 PRINT “ORDER, ACCUSTOMED TO e anr | ThEs THE HU
TH AER - - 2 SR80 PRI G L TNG . MENTALLY &
206@ PRINT “CISE OF AUTHORITY. ¢ Sope FRINT “GANMBL i
QPBBLE " ! S99 PRINT "SE ANTAL . VOLRTIL
3a7@_FPRINT “PEOPLE FOR WHOM THIN 998 _BERINT “SENTINA
55 50 UELL." : = si@a & "STRUNG. YOU HAUVE A ©
3080 PRINT “BUT THEY HRUVE CTHER s ;Eﬁggg.
SSILINGS, RS . = fo BT Si1@0 FRINT "AND YOUR CRAVING FOR
Q30 DHIET "WHICH ©OF US| PAEE: ENXCITEMENT "
THREES CAHAN’ ey S12@ FPRINT "AND CHRNGE CAM LEAD
5100 PRINT “BE INSUFFERRELE iN T3 errANCIA"
SEMNSITIVE, ™ ] = S132 PRINT "AND EXHAUST ION.
3119 PRINT "HERUYHANDED AND SUPE 23138 ERINT "AN
~FICIAL. S1SQ FRINT "HNEEETES THE EEST OF &
Z12@ PRINT ¥ ) S IRTS . e
3130 PRINT "HEEEEEES YOU WItL PO W Sie@ FRINT "BEST OF CROGKS. GOOD
ELL IN -THEY , L SETEs
3140 PRINT "ARMY, THE GOVERNHENT  £3750 FRINT "SALESMEN, GAMELERS &
OR A HMULTI-" S e e D LRITERS,
=150 PRINT HFIITIENHL LA T e =1 =0 .E."-f;_' :r:=‘ TC =s0
316@ FOR I=1 TO SS@ SRR NS
ke Ao 5200 CLS
el LS S5 5 o INT T#& -
2ise FRINT TAB 7 g0 BRAN RB 7,
. - . 5220 FPRINT AT 3.7; 'BOBBY FISHER'
s=20a PRINT BT 92 “TRE 7. "UINCENT URN GOGH":TAB 7:
CEZ,TAB _7; "BARBH "ROBIN DAY, TAB 7, "WILLIAM SHAKE
-_HHI:TDTQE 1 A0 SPERRE",TRE 7, "JAMES BOND“:THRE_7
HE T AB .2 - auhaLD : "ELTON JOHN';TRB 7, "FIDEL CRASTR
“ICHREL FOOT Q. TRAR 7, "CHE GUEVARA",TAB 7. "ST
5218 RETURN - PALL OF TARSLS
s@00 PRINT TAE 7, HNENSCSCCEEEN - - - 50
4210 PRINT AT_3,9; "N FROM A WORL {©@R PRINT TAB 7;
LY STANDPOINT. - = 5
4222 PRINT 'FOURS ARE PROBABLY T 910 PRINT ST @
HE_LERST" = A SINGLE-MINDED, IN="
4232 PRINT "RBLE TO SUCLCEED - S0 g@20 PRINT "DUSTRICUS. MAGNETIC,
SRY RBOUT" ey THE BORN"
4240 PRINT "THAT. ON THE CTHER H 8030 PRINT "“LEARDER, SIXES ATTRAC
ARND yYou® HF=1=1"10
4052 PRINT "DON""T SEEM TC CARE 5@4@ PRINT "DEVUCTICON. SIXES ARE
MUCH. YOU" iV SRAGMAT IC . "
4060 PRINT "ARE SENSITIUE. IDEAL SRS PRINT =Tl

TIRELEESEsSLY RESPO

I e B T e L e e e e e e
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ZX81 CAME

s B

SIELE. THE 2040 FRINE "STRARES INTO THE BLAC
-—@E"G = 'I :-I_ [ B TIL-I'_!: == J_'h-' ‘tE-T ;:'EI.EIE\_.'I I
€ s THETR GrEun e ANES DONE. BUT oo PRINT “QF THEM ALL. THEY AR
SA70 ERINT OF IFE I& OF = AaMBITIOLS,"™ o
EST AKERED . THEYS —-0 OFTEN BLTI  Z.50 pEIHT T INTIMIDARTING. INTENS
i SR3@ PRINT CAMN B By e = SELF =" =
uT INSENSITIVE s et BUTHEESS . AND =@78 PRINT "RIGHTOUS WITH & PARSS
SAg9Q FRINT "ESEHOCT . SUIESHTMNG & - TOM FOR™
HY . SSITION FROM»™ —— =f PUSHING UPP  SSse PRINT "JUSTICE. THEY TEND T
S120 FRINT THEIR FATH. 1 GREAT"
UDE 5119 PRINT 5230 PRINT “SUCCESS AND FRILURE.
& PRETIMN 'BEGISTES THEY DO : SR ' N
g ﬂzm:mQETT Danaae THEY DO UELL élﬂg PRINT "ALONE AND MISUNDERST
- 2130 PRINT = e iIG. La = = gobD. 1T’
“ECULQDL\” Thw ot Rl 511@ PRINT "SOME EYES EIGHT IS T
£14@ PRINT =000 S0 RRE MOST FI == LERST"
=L0S OF T el FI 2120 PRINT "ATTRACTIVE NUMEER BU
5150 PRINT "BUSINESS T ARPPARENTLY"
2160 FOR I=1 TO ==o 512@ PRINT "THERE ARE GREAT COMP
£ S 170 NEXT I =NSAT IONS.
< =18Q@ L= =140 PRINT
2 5190 FPRINT TAE 7; 2152 PRINT "HENEEE THEY ARE THE
SP L SCHOLARS ™ ;i
BO 8200 PRINT AT 5.7 "MARGARET THAT S15@ PRINT "HISTORIANS AND PHILOD
K CHER",TAE 7., "EDURRD HEATH":TAE = ZOPHERS ,
PR “INDIRA GHANGI ; THRE 7. DANNY LA 5170 PRINT “THOUGH THEY RALSCT DO
RUE" ,TAE 7, "BRIGGITE EBARCOT:TH JELL IN’
B 7:"JIM SLATER".TRE 7. "ALBERT F 5180 _PRINT "COALMINES AND ON FAR
N INNEY " TABE 7, "MARO TSE TUNG™ MS. THEY'
/ €210 RETURMNM 5199 PRINT "S50 ARE mAFPFY IN PUBL
R 700@ PRINT TAE T C ; TSHING, RE=-"
! s 2200 PRINT "UIEWING AND INSPECTI
LY 7@10 PRINT AT 5.2, "B SEVENS CAN 1G, "
SE ACTIUE R/RHND THEY® 2210 FOR I=1 TO 750
F 7020 PRINT "CRMN BE SOLITRRY, THE 2220 NEXT I
Cat SE' =520 CLS >
¥s 7230 PRINT "ARTISTIC AND THEY CA Sc40 PRINT TRE 7) ' SGiR-anrealeie
N BE INART -’ -
Iv 7040 PRINT " ICULATE. THEY ARE US 5250 PRINT_AT 3.7, "WINSTON CHURC
JALLY GO0D" HILL";TRAE8 7; "ERIC MORECRMEE",TAB
uT 7058 FPRINT "LOOKING AND ARTTRACTI 7, "RICHARD BURTON"; TRB O R -
JE, BUT THEY" PRIESTLEY" ;TRAB ?7; “"JOE EUUHER”;T
G 7060 DPRINT "RRE OFTEN SHY AND SE AB 7, "LEONID BREZHNEU" ;TARE 7. "ID
SURLLY IN-" : I AMTIMT
A 270 PRINT "HIBITED. STILL. YOU =260 RETURN
“EUENS GET" 9Q@Q FRINT TRE 7, m
IL 7030 PRINT "THINGS DOMNE. ARE UVER 3010 PRINT AT 3,0; "W DYMNAMIC, ST
Y RBELIABLE" RONG, HMRAGHNETIC, yoOou-*
@ } 2090 PRINT "AND DON""T MESS AROU QQE@C$Eégz “"ETRIDE THROUGH LIFE
MNE L™ =1 ) =
OR | 100 PRINT e R gegg EEI¥En;5TﬂHD ASIDE. YOU ARE
b 8 PRINT |h11:~;:n-:; You WO - L [P e
2 - 3&19 LIFE" a@4@ PRINT “"LIFE, LUCKY. CARFABLE
. 2120 PRINT "ABROAD WITH TRAVEL. EFFECT IVE" 2 2
I 0 TO SEA," , 2@5@ PRINT "AND ALWAYS IN THE TH
- 7130 PRINT "YOU""LL DO WELL THER ICK OF IT.'
= - . 0N THE' = 3@06@ FPRINT "YOU ARE IMPULSIVE AN
L 14@ PRINT "OTHER HAND vCU COULD = @QUICK - . S
L .m:-n OUT TOY = 9078 PRINT "TEMFERED TOO. ETILL
T1S0 PRINT EE ~ HMUE IAN. A POE THRAT CHAR-="
F T OR A" S@8@ FRINT "ISHMA CHARMS ARLHMOST E
7160 PRINT "PAINTER., A HYSTIC OR ERYONE. YOUu'™
a8 CLERGY-" 329@ PRINT "CAN HAUE BLACK MOODS
717@ PRINT “"HMAN. IF Fo GO INTO ; BUT WHEN"
=S INESS " 1@ PRINT ‘fl_.lL.r HRE FEELIWNGE CONF
= 718@ PRINT "YOU WUILL FROBABLY EN  IDENT (WHICH
UPF BOSS, " §911@ PRINT "IS MOST OF THE TIME)
S =180 FOR I=1 TO Sa@ NMOTHING CAN"
L 220@ NEXT I 2120 PRINT "STAND IN YOUR WAY."
2 s 2132 BARM
72280 PRINT TRHRE 7 = " & . LOARE YOU HMAXKE FINE
‘R 5 _SOLLIERS, "
iT 7238 PRINT AT 2.7, "HRENRY HISSING 215@ PRINT "ATHLETES AND FOLITIC
ER".TAE 7, "GERMAINE_GREER":TAB 7 IANS."
» "TABRAHAM LINCOLNY, TAE 7. "MICK J 2168 FO 7
| ] ﬁiﬁ;gg-‘rﬁf 7. "GCCORGE EBERNSRD SHEA ;_}_Eg E
L. ThH T.UMARLCOLHM MUG RIDGE"™ Hilok
= 5. UFany senmoC RS : TF  3512e PR
Toal B | !”
sQaeQ P 200 PRL
A e S TAB 7 ; RESLE
sa1a & E‘_ﬂ POUND " TFIB 7 "TDM uuHEc i TAB
C _INCRED PUDDLEH VALENT ING ; TRE ?.“RHL
5020 P BH NEDER", TRAE 7; "JOHN BET IEMAN"
SONDER TRAB 7, "JACKIE ONASSIS TaE 7. "TH
3030 P JLY . = QUEEN"
() ELY . AND" 3210 RETURN
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Z2X81 CAME

Space adventure

Fourteen year old David Lambert delves into outer
space with a great program for the 16K 2X81. All you
have to do is reach Earth before the aliens get you. . .

Space Adventure is a game for
the ZXB1 with 16K RAM Pack
You are travelling in a space ship
journeying back to mother
Earth. The trouble is that there
are a number of nasty aliens who
are out to get you!

You first choose how long
you wish the game to last, then
yvour fuel and estimated time of
arrival are calculated in lines 3
and 4. When an alien ap
proaches, you will get a warning
on screen and it is thenup to you
to choose your course of action
You can either increase wyour
spead, take evasive action,
enter hyperspace or, as a last

'&"" '1 v

resort, scuttle your ship
However, if you take evasive ac
tion, you will use up more fue
than if you increased your
speed. You only have a limited
amount of fuel so care must be
taken in your choiwce. If vou have
not enough fuel to finish the run
to Earth, you will get a message
on the screen warning you of
this and you will have to leap in
to hyperspace to get your
estimated time of arrival down
Your star ship also has the
capability to fire missiles at any
annoying aliens, but be warned,
if yvou score a direct hit the aliens
will not always be blown up

-

they might have their protective
shields up to deflact vyour
missile. If they do have their
shields up, it is very likely they
will fire at vou so be prepared for
quick avasive action

All's well . . .

There are several ways for the
game to end: your ship could be
blown up; you could scuttle your
own ship; you could run out of
fuel; your engines could
overheat; or the explosive
missiles you are carrying could
accidentally be triggered. Of
course, if you manage to reach
Earth after your journey you will

be rewarded with a "Well done
message which is generated in
ines 2070 to 2130. You will
also be told how many ahens
you managed to do away with
on your trip home

Here is a table of the variables
used in the program to help you

follow how David has put the

isting together

F Fuel

E Estimated time of ar
rva

K Kills

1 Temperature

TRAY Game length

Weain Dharvey Prosios B

o tany ird

[P T———,
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Z2X81 GAME FE T T R
122 PRINT RT 15.8: " COMPUTER
EAD OUT"
A23 PRINT AT 173, m “PRESE T 1IF
MP I5 SO OR OUER™
1 @ PRINT AT i7.06. “FUEL ETF
JLLS TEHE"
140 PRINT AT 18.0. AT 15,8 E
T 15. 11_'.1"\-._. =31 Lt:..-.l*_..._'r
148 LET F=F -4
147 LET E=E-a
1580 LET RMD=IMNT (RMND&E)
151 IF E:F THEN PRINT AT 16.0:;
T ENDUGHIHHE%'TD RERLCH ETR."
1S2 LET ExX=1# (RMND+E2Q}
123 IF EX=5 THEN GOTO ES1
154 IF T:2=70 THEN GOSUE 333@
155 IF F«=0 THAMN CGOTO 1500
156 IF Ec¢=0 THEN GOTO 2D
180 IF RND=4 THEN GOTD 160
170 GOTODO 130
180 FOR A=1 TO i0 ) : a
180 PRINT AT =26.0.° SLIEM In =
CANNER RANGE" _ _
2060 ERINT HT 20.0:° LTI ERE LTe
10
215 CLS
220 FOR A=1 TO &
231 CLS
222 PRINT *
225 PRINT "
224 PRlHT
EEE FPRINT +
226 PRINT 5
o L
230 PRINT AT 10,0 # - W
240 PRINT A7 11.0. £ R
- *
- ERINT “HOM LONG TO TRRARVEL 250 PRINT AT 12.0; . . "
TG 30 . s ¥
Z INFUT TERAUV 260 PRINT AT 14 .C
-~ LET F=TRAUV£10 u
& LET E=TRRU*S 270 NEXT @&
S LET K=0 2580 PRINT -
i & LET T=3¢ 290 PRINT S ALERTC
2 ¥ CGLE 300 PRINMT ALIENM. +vOuR OFTIOD
i 1@ PRINT "vYOU ARE THE COMANDER NS ARE" .
3 OF STRR 310 EPRINT {1} THRUHE EUasSIVE &ACh
B 20 PRINT "SHIP ¢RI DICULT:. I ION."™ s
§ T IS ON ITS MAY TO PLANET TRERH 320 PRINT “i2) INCRERSE SFEEDR.
A . WE KNOW THIS PLANET AS EART 330 PRINT “(3) SCUTTLE"™ i
i1 H, YOU ARE SHIPING EXPLOSIVES, 24D PRINT (4 HYPFPERSFALCE DRIVE
= . THEY COULD GO OFF AT ANY L
% MINUTE" 350 IF INKREYS="“1" THEN GOTO S60
3 30 PRINT " YOU COULD MEET UP W 360 IF INMEYS$="3" THEN GOTO BEO
% ITH LONGTEMS ON THE UEY. THEY AR 370 IF INKREv $="2" THEMN GOTO 3S&l
o E NOT VERY NICE ALIENRS TG MEET 371 IF INMEY $="4" THEMN GOTO 200
& UrP UITH IF THEY GET THE CHRANCE o
5 FIRST THEY WILL EEEEEFlggmgngv Egg EETD 550
g ouU. Y (W] L HAVE L} = -
£ EEFBREUTH§E HAPPEMNE . & 381 PRINT “INFPUT HEW SPEEDT
dona’ 31 PRINMT “"BEUARARE. WHEN YOU TAHAK 390 IMPUT SP = =
bed i E EURSIVE ACTION YOU USE UP.L 400 LET RET=INT (RND+3)
b wil OTS OF FUEL THE OMNLY WAY TOD GET 410 IF RET=2 THEN CLS .
e THIS BRCK IS TO GO INTO HYPER 420 IF RET=2 THEM PRINT "ALIEN
< s SPACE DRIVE THIS WILL RADD ON TO CLOSEING®
with YOUR ETR." 430 IF RET=2 THEN GOTO 35
48 PRINT * IEFRESE ANy HNEY TH AAD LET RET=IMT (RNDED)
v 188 IF RET-S TUEN ERRur voum
pyou @ IF INKEYS$="" THEN GOTO =0 = i PRINT 'Y .
{ the &6 CLS EACTER HAS BLOWVUMN U™
76 PRINT *. . ¥ : 465 IF RET=E THEWMK oGOTD €505
e 128 £5% o
. PRIMNT LA _' x
?ﬂ i ) Egg Ek%NT YOU ARE TAXING EVASI
i T L ik ' <
f ar {=1e F’F.‘?N 8 UE BCTION"
100 PRINT o L - 510 PRINT “vYOU OFTIONS ARE.™
2 A 520 PRINT (1) FIRE MISSILE"
1186 PRINT : S30 PRINT “i2) INCREARSE SPEED "
120 PRINT e B B S4© PRINT "“(3) FIRE LAZERS"™ .’
1983 ZX COMPUTING FEB/MARCH 1983 17




Y MOy P ST ZX81 CAME L R AT TR
SS0 IF INKEYS$="1" THEMN GOTO 700 1090 MNEXT &
SE@ IF INKEY &="2" THEN GOTO BOQ® 1991 LET F=F -5
S7@ IF INKEY $="3" THEN GOTO 9008 1160 GOTO E£50
590 GOTOD S50 1E00 CLS
600 CLS 1510 PRINT “vYOU HMAWVE RUN BIGHT
610 PRINT “vOU ARE GUING TO KIL JT OF FUEL"™
L ALL THE"“ i520 PRINT “vOU WILL DRIFT IN S&¢
620 PRINT “MEMBERS 0OF YOUR CREL ACE FOR"
ARE YwOuU * 1530 PRINT “"EUER AMND EVEFR &« « 2« = = s =
630. PRINT “SURE vOU W&aNT TO DO S
THAT" 1540 PRINT DO YOU WUANT TO TRY &
640 INPUT 5% GAIN"
&S50 IF INKEY $="H" THENM GOTO 7O 1550 IF INMKEY$S="%Y" THEN RUM
651 CLS 1560 IF IMEEYES="MN" THEMN =STOP
652 IF EX=5 THEN PRINT “YOUR EX 1570 GOYD ASSDH
PLOSIVES UENT OFF . .... . 2000 CLS
653 PHUEE 106 @10 PRINT “vOU HAVE MADE IT TO
560 TRERH" |
6635 2020 PRINT "SCREEN WILL GO BLANK
664 WHILE I
665 2030 PRINT “THINK. PLEASE DO NOT
666 PRESS
&70 G40 PRINT “BREAN WUHILE I &M DO
680 ma THIS.
655 : e 2050 PRINT “"THANKYOU. HDOW PRESS
666 PRINT SEEIRRE N ANY HEY"™
6590 NEXT & 2055 IF INKEY $="" THEMN GOTO Z205=
692 PRINT “YOU ARE DESD <« «ss s s 2060 CLS
Al 2070 FAST
694 STOP 20880 FOR I=-4 TO 4
700 CLS 2090 FOR J=0 TO 120
710 PRINMNT AT 17.0:" : 21080 PLOT SZ+S0+SIN 11+(J.EQ&FPI)
720 PRINT AT 1&.0." . )  22+20%CCS (J - EOEFI+I 4 sP 1)
7380 PRINT AT 19.0; % UU%, 2110 NEXT J
L ] 212G NEXT I
740 PRINT AT 26.,.0:" £5 2130 PRINT “UWELL DONE"™
7?50 FOR RA=1 TO 21 2140 IF K:® THEN PRINT “YOU HKILL
76@ SCROLL ED “:K:"™ ARLIENS"™
770 NEXT A 2150 STOP
777 LET F=F-S5 2700 PRINT “YOUN ENGINES HENUE OOV
780 LET RND=INT (RND#10) ER HERTED"
790 GOTO E1@ 2710 STOP
8@ GOTO 360 3@@@ FOR A=1 TO &
851@ IF RND=5 THEN PRINT “"ALIEN 3001 CLS
HAD SHIELD up" 3002 PRINT ., ;
811 IF RND=5 THEN SCROLL 3005 PRINT - > St ¥
820 IF RND=S5 THEN PRINT "“HE NOU 3004 PRINT " &% 0 . I -
FIRE& AT YOu.' . : oL
830 IF RND=S THEN GOUTO 10060 3010 PRINT = . ¥
531 CLS E £ o
832 FOR C=1 TO & 2020 PRINT . 5 L O
833 PRINT AT a,.15."%" i s W
834 PRINT BT S,15; " e 3930 PRINT & . 5 3
8§35 PRINT AT 10.15; “INEIERER" .
8368 CLS 3040 PRINT
837 MNEXT C 3050 PRINT . = o
B840 PRINT 3 e
845 ERINT 360 PRINT
850 PRINT “ALIEN NOUW GOME."® F@7O PRINT ; *
86@ PRINT “vwOU CAN HNOW EDHTINU : g
E UITH TRIE" 3080 PRINT . 3
862 PRINT “BUT REMEMEER THA&T YO 5 o
J HAVE USEDL" 30968 PRINT
863 PRINT “ALOT OF FUEL. YOUR T 3100 PRINT . ., +
EMP HAS GONE UFP ASMELL . ™ i o
864 LET F=F-10 3101 NEXT A
565 LET K=HK+1 3116 PRINT “DECODING:*®
866 LET T=T+5 3120 PRINT COS (PIeled:
867 IF INKEY$="" THEN GOTO 6567 3230 LET E=E-28
870 GOTO 50 3240 PRINT “"RETURMNING TO COURSE"
Iee@ CLS 3250 PAUSE 506
91@ FOR J=@ TO 30 3255 CLS
920 PRINT AT 10,J; g™ 3260 GOTO 7O
938 PRINT AT 11,4; "W Z320@ CLS
943 MNEXT J 3318 PRINT “YOU TOOK TO MUCH EU&
95@ GOTO 75O SIVE ACTION AND YOU ENGINES HAUS
10@® FOR FA=1 TO 100 OVER HERTEDS i
101@ MNEXT & IZ20 CRINT THE ENGINEE:S HAUE MHOW
1020 CLS EEEN COOLED™
1830 PRINT AT 17.0." v 33350 PRUSE 580
1040 PRINT AT 15.0,. 7 2348 RETUENM
10S® FPRINT AT 15.0.:° L
126@ PRINT AT 20,0 BE"
1070 FOR A=1 TO 21
10580 SCROLL

18
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48K SPECTRUM

Ship of the Line

GHK version features the

R TR B0 Akl il S i bect Wil 0 e WU WA LD it

1 Th

16K ZX81
48K SPECTRUM Bargain Bytes Cassette One
“Shaken P ety sl it rabsngs, saro Mo

st'mrr Eight interesting programs fof ust £5.00
nes Bond 007 Aduer

= = TLITE
ro YW Qe Umenmp yeaer ,,LLthFC._,;,',f_,,,, Wl F 16K ZX81
AN kill Your task is 1o locate and Bargain Bytes Cassette Two
Flear aarhe g eunir ik .‘\'LIL—"'*‘";’ 3 B q

Fue a3 . WIOE AWAMEET Caamme * Seatar 1 Adveniure * Jacenor * Xl
NCT e T L Model * Ski Run * General Knowledge Ouiz * C
E‘Ci-’ et 1ing the mussile But he has wome T mary Drocrars 1o desnbe for ondy £5.00

- . teal 3 Wil rarter Bk
ith Jedy A0S

e a e o PO CrOur |

et oapdpe s ppn. e 48K SPECTRUM

Arvvavay watct it for b henchmen, the steel fisted quant PAWS

ek o B o el by il Byt ] Muliti Function Cash Controller
1he I, fee clert nal maze A T M, s the If you want to make your machine work for you, this is an ideal
- Sy A SRR o S ARV IS ST LN GICR TRTE A YOGS program
L ' - r-— RRED Cash Controller has four basic flunctions, it keeps your Bank Account in
=3 A1 yOu fesist bewng 00 £6.50 order, it looks after your Home Budgeting, it calculates loan interest

and repayments, and finally it checks your mortgage for you. Ir

16K SPECTRUM & 48K SPECTRUM addition, it only lets you into the program by mears of your own secret

Everm A’C password which you personally choose. Once you ' ve .1|Zi'ltdl!"'.1
budget headings, any ransactions you put through the Bank

L. sake vour clam othe Top of the Wiord in s VErDCAl Acharr e Account will automatcally be taken into aCCount on your

anoong
’ YOu 3 Nquer the ; it Of the Wword's hughest budgets

et Lising a Sinclair printer, hard copy statements can be
i rrucaghe from Dase camp 10 Dase camo in defiance of all the ot b produced running from any date to any date, much
o 3 nature can throw 3t voul Sunvie intense 1 3% you more versatile than your regular bank statement! This
watch out for avalanches, thin ice and. of COuTe. ADominatie SHOWImss program has been carefully crash-proofed to

e Aath Rarct SRt AN cT05% DOIOIiIIELT trevasess bul — Prevent 4 mnor &iror from scrambiling the &isting
h YO Cotygen supiylA game of pnring, bravery data, and comes with clear on-screen
id ] A . head for heght instructions plus full printed notes to help you 21
v For the 16K Spectrum we have divided this gamse into Sxciting Dans (o g on your way. Finalty, it hoids up to 200 bank

YO an adveniune a5 comple 1 vaned as the $AK wersior transactions and il up maost of the
For the 18K or 48K Spectrum oniy £6.50, memory of your 48K Spectrum. £10.00

wer 2

48K SPECTRUM

o Transylvanian To

Despatch within 48 Hours
Guaranteed.

'}

L2n you id [t word o All tapes despatched by
e ppehyitntrer g i First Class Post.
I i [e
e b (S ¥ F
F et 3 | W}
Er - A,
| "

£6.50
16K SPECTRUM

Ship of the Line

| {5 ¢ ha
4 el - 'f#‘rl""‘,ﬂp
arle # .. y f ﬁ! #l f ..'"
i o " i
A o o
P $
us T 3 " prde g . > WO 5 <0
A \ ¢ b
L= s P 4 '4, &
Gl

Ol

s ¥ R B F 0 B R B RN B R OO R N N BN R B B B 0 B 0 &0 N §B B N |
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ZX81 — DOMESTIC

Keep all your

information
on file using

this excellient

program
from

Jim Enness
of Poole.

This file card program was
designed to suit almost any re-
quirements of storing useful in-
formation using a 16K ZX81.
Great effort had been made to
keep the programming minimal
(to save memory storage space)
and keep all the required func-
tions. The program had also to
be easily usable by anyone, call-
ing for clear instructions and
fool-proof entries.

The program allows up 1o
10K of usable storage space,
¥ou can, for example, have 100
file cards, allowing up to 100
characters per card (100 x 100
= 10,000). You may require
50 cards with 200 characters
per card, or 250 cards with 40
characters. You may use any
combination making up the
10K. You can also choose less
than this, eg 50 cards at 150
characters if you wish; this
shortens the taping out time, or
taping back ume, which can
take up to seven minutes with a
full system.

Running the program is quite
straightforward. Firstly, you will
be asked to give the program a
name. This is used for the taping
out routine and the Report Page
Still in the Setting Up mode, you
will next be asked how many
cards you require and your limit
of maximum characters per
card.

This is followed by a Section
Entries mode. Each file card is

20

broken up into sections, eg
Name, Address, County,
Telephone Number, etc. You
will therefore be asked how
many sections are required. In
the above example, we would
need four of course, but the
cards may equally be used for
Stock Number, Part Description,
Price, Quantity or Song Title,
Record Label, Artist, etc. The
number of sections is only
limited to the number of
characters allowed per card, and
extra sections can, of course, be
added in later on in the program.

What's in a name?

The program will then ask you to
name each section one at a
time. The section names as in
the first example, Name, Ad
dress, etc, should be kept down
to 15 characters in length. This
is bacause these names are usad
as keywords for the Card Entries
mode and longer names will
simply get their ends chopped
off after 15 characters. No harm
can be done by this and you can
change the section names later
on should you enter a longer
name. Punctuation, inverse
characters and graphics may be
used in these names or on the
Card Entries if required.

Next comes the Card Entries
mode. It is a good idea to only
enter one or two cards first time
around to check the system,

and enter the bulk of the infor
mation later. After answering
the number of cards required,
the computer will ask you 1o in
put information on each section
name in turn, onto Card 1. This
continues until the number of
cards required are completed.

Entries onto the cards is fairly
straightforward you simply
enter the words or characters in
to the string prompt, then press
Newlineg. This is the case with all
inputs. The length of each entry
is only limited to 255 characters
for the number of characters
allowable on the card., should
this be less). For example, if we
have a section called Name and
we enter ‘Joe Bloggs' then this
section will build up one
character at a time until it is ten
characters wide to accept this
entry including the space. A
space: 10 characters wide will
now be assumed on every card
for the ‘Name’ section

If on another card, a longer
name should be entered, say
‘David Appleby’ then this sec
tion will expand until n reaches
the end of the name. It will pad
out the “Joe Bloggs' and shorter
names entered with blank
spaces behind, shifting any
following sections along the
card so that they all line up. Each
section, therefore, will assume
the greatest length entry into
that section for its number of
characters width. It is because

of this syvstem that when enter
ing the first long entry into a sec
tion, say an address 30
characters long, a short time (a
second or twaol will be taken to
expand the section length After
this, entries to following cards
will be fairly guick, as a shorter
address will go straight in and a
longer address will only expand
the section by a few characters

You could also use the
system as a notebook if you
want to, having 30 or so cards
with 255 characters and just
one sechon. Each card may then
be used as a page contamning up
to eight lines lincluding the pro
mpt quotes) of text

After Card Entries, a repon
page tells you: Name of Pro-
gram, Number of Cards, Max
imum Characters (from Setting
Up model, Mumber of
Cards/Sections used and the
assumed maximum length of
each section to date. Newline
sends the program to the Option
imoda.

On the cards

There are ten main oplions
numbered O-9 which may be
used. Card Entnes, Card Altera
tion, Card Delete, Section En
tries and Section Name Change,
do just as thair titles suggest and
instructions are printed up by
the program for the wvarnous
modes as they are used [as in all
the options). Card Delete
however, will shift all the later
cards forward one card thus the
numbering will change leaving
the spare card at the end of the
file, Card List will ask for a card
number and display the contents
of any single card entered. List
All Cards will list the name of all
the sections (numbered] then
list the first line‘'s worth of
characters on each card. A blank
space is inserted between each
section should there be several
sections in the hine (as may be
the case in Part Numbers, etc)

Card Search will search for
and display all the cards which
contain vyour search word
characters within a particular
section. This will display the
number of and the first line's
worth of characters of the card
You can therefore search for a
person’s name to get the card
number of that entry, or for a
county to get names of all en-
tries living In a particular area,
etc. The search ends with a
‘Finish’ just in case your search
is fruitless,

Section Trim will cut one
character off the section
specified. If you decide to ab
breviate long entries to leave
more room on the card, the sec
tion must be timmed down as it
has already assumed a max
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imum length that is no longer re-
quired.

Section Order Change will
take the section number
specified and put it as the first
item on your card; the section
numbering will be altered accor-
dingly. You can therefore move
the sections into any order you
wish one at a time. It should be
noted that in the Card Listing
modes, should the information
fill the screen, then Newling will
clear the screen and continue
the listings until the task is com-
pleted.

Slow and Fast modes are
available from the Options
mode, Fast is useful for listings,
Slow for entries. ‘'T° tapes out
the program, puts the recorder
to record and play first, then
enter ‘T". If the program tapes
out before you are prepared,
leave it 1o tape out as it will
return to the Option mode after
this so you can tape out as
many times as you wish.

After all the options, the pro-
gram will return to the Option
mode. f you enter Newline
alone then the program will give
you back the Report Page mode.
The program will not come out
of this loop until it is turned off,
If you wish to start a new file
card program then you must
press Break whilst it is busy,
then RUN.

lllegal entry

Various error messages and
traps are used in the program to
prevent illegal entries. If a
mistake is made in the program-
ming and an error report comes
up, check and alter the program
as required then enter a direct
command GOTO 130. This will
save any information being lost.

An alphanumeric sort of pro-
gram sorts the contents of the
cards from the first section, re-
numbering each card into alpha-
numeric order. This part of the
program has been put in as an
optional extra, although | will ad-
vise it is worth the extra work.
This option should be entered
after the main program has been
checked and tested. Break
whilst running and add in the ex-
tra program lines, then RUN.
The program will stop at line 81,
Lines 8 to B1 inclusive must
now be deleted to give you back
the 10K of memory for the
cards. Then GOTO 1.

Sorting cards tends to be a
lengthy business so it will auto-
matically presume the Fast
mode when 'S’ is selected. Sor-
ting 200 entries, 50 characters
long, takes just owver three
minutes. Obviously, less entries
take proportionally less time to
sort, The search routine, by the
way, in the Fast mode for 200

entries takes about 12 seconds
to search and display.

The program

Care should be taken entering
this program as the memory
saving techniques used make it
very complex 1o read.

The wvariables I1=1, Q=0,
J=710, K=800, T=1000,
L=2, M=7 and N= 20, remain
constant throughout the pro-
gram and simply substitute
these numbers 10 save mamaory.
A% is dimensioned 30 by 15
characters in length. This holds
all the phrases that make up the
instructions (the spacings
should be followed to get the
correct displays), A${1) and
AS(10) are left blank, AS$(1) to
blank the displays and A%{10]
to hold the section names; the
latter is updated during the pro-
gram. Incidentally, this is why
section names should be limited
to 15 characters.

The main printing routing Is
the input routine at line 1000,
This draws the box, top centre
of screen and prints in it; this is
then followed by the instruc-
tions. If extra instructions are re-
quired, the routine may start at
lines 900 or 950. Most of the
options use this routine and a
coded message tells the routine
what to print and what the input
side of it can accept. H$ holds
the coded message and G$ is
used as the input string. For ex-
ample, lines 104 to 108 ask
how many cards are
required, show the Setting Up
mode in the box and expect a
numerical answer. If the first
character in H$ does not equal
‘0" then a number is expected.
The value of this first character
is the maximum acceptable; in
this case 'T" = 1000 maximum
cards are allowed. The second
character in H$ holds the error
message code for the print
routine. The third character is
the mode printed in the box,
leaving four phrase codes to
make up the instructions, ie 1
- 0 -3 - 4 = "PLEASE
ENTER" ""BLANK' (twice) then
“THE NUMBER OF" "CARDS
REQUIRED"'. The value of these
numbers {+ 1) are taken from

AS,
Line by line

Line 102 F$ holds the program
name.

Line 108 A is the number of
cards,

Line 120 B is the maximum
number of characters per card.
Line 124 B$ is dimensioned and
holds the cards contents.

Line 92 C$ initially holds the
graphic characters of code 1.
C$ is used to hold the length of
each section entry made on the

card in the form of character
codes, 50 the maximum
allowable entry into any one
section is restricted to 255
characters.

D% holds the Section Names.
E$ holds the length of the Sec-
tion Names (and also uses
character codes).

Line 132 Prints the report page.
Line 1468 GOSUB K istarts at
ling 800) is a more simple input
G$ routing. The variable P is us-
ed as a counter in this routine. It
is only used when any hstings
are required and is reset in the
Option mode, line 164. When
22 lines have been completed
GOSUB K (BOO) will CLS after
input and add 22 to P allowing
the next 22 line page to be
displayed.

Lines 150— 180 Print out the
options and are the centre con-
trol to which all the other
routines return. If a number O to
9 is entered then it will send the
program to this number » 50
+ 200. So the various options
programs are numbered in steps
of 50 from 200 to 650 in the
same order as printed. The ex-
ceptions are the Slow/Fast, tape
out, sort routine, and the
Newline command for the
Report Page, which can be seen

from lines 170 to 180.
Lines 700 — 708 Reset E.F.G
and H. The E and F variables are
used to hold the number of the
beginning and end characters of
a particular section name.
Lines 710-714 These are
repeatedly used to add up the
character codes in ES until the
comect section name is put into
AS(10). The G and H variables
are used to interrogate the
codes of C$§ in the same manner
to find the beginning and end
position of an entry.
V, W, X, Y and Z are used as
temporary varables in FOR. .
TO loops, etc, in the various
routines ending in a ‘don’t care’
state when the program retums
to the Option mode.

Other varnables used are:

C = Number of
entered.

D — Number of cards used.

R — Number of unused char-
acters left on the card.

sections

Quite a lot of usage is made of
the open ended ‘TO’ as in ling
378. | must admit this looks
strange but it is quite legal as ex-
plained in the Sinclair manual,
page 137.

Where you see ‘|space)’ leave the number of spaces indicated
within the brackets. When you type in some of the other graphics
characters within brackets, here is a guide 1o what you should see

on the screen.
Shifted graphic 1

Shiftedgraphicb .........

Shiftedgraphic6 ...........
Shiftedgraphic7 ...........

ol
L
=
=
i
=
of
.|
B

gL b g e e e e L R e R
ShiftedaraphicE ... .. .. .ccvomrmsnsnssssmssss
6 R e ey M S S R
ChiftedgraphicR . ........cicoteancscersesenas
ShiftedgraphicW . . . . ... ... ..
E LE WAL
i# LE I=2
L3 LET VAL *rlge
§ LET K-WAL "8jg"
LET VAL *lgF"
' E WAL
E WAL "4
GIN Ad(MsN/L, N=MsL
LET Ay(L)-"PLEASE ENTER -"
LET Ad(LsT)=® () spaces]} THE MAME OF
¥ LET AF(L / L4 Ao} E KUMEBER CF*
LET A¥F|E-Lj}«"CARDS REQUIRED."
LET Ajg({N-I)+«"SBCTIONS REGQ.™
LET Af(M)=-*SECTION MUMBER. "™

vI)a® (2 gogess]

CARD NUMEBER. *

i
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e ——————
ZX81 — DOMESTIC
¥ ¥ LR ¥ r F 4 SiAX | =
. i i) L F A - o X
i
& ¥ i
L £ :
A § L ¥ '-' I) i Ad (VA (M
¥ ¥ &
i B e i o Al ™ .- A =-
a & r L* A W
=" i ;
r A g s A .l
') i [ 4
- of = Dt Fm T = D i F ¥ ‘
i F o
¥ == ¥ ¥ < ¥ >
F A rs - A ¥ i WAL I A FRl ] o w
4 = ' &J F MiAS ~
L # r ¥ - r # FF
] ¥ phifced Eraphic 2 x wi N F
LET Duf=Dyi {1 F) Dy E- o (F MNote that underlined instructions indicate the number of blank
i LET Ef. Ptad sranbhic 1) %2 (%) L T Bk (X spaces or the graphic character symbol that should be entered in this
I W position.
o # Fas-
i o The program should now be run, tested and taped out, before conti
Fh LET YsVAL O nuing to add the sort option which follows. Then press Break whilst
Ji PR K. either the Option Page or the Report Page is being printed onto the
LET Cif=Cf+" (shilted fry screen (in Slow mode| in order to add the extra programming. Then
1§ LET Hiiogailgace add the following.
. o
FoEf 1k I
o F=lif

18 L Then RUN the program. The program will stop at line B1, Now

delete lines 8 to B1 inclusive (this can be done by entering the line

. numbers followed by Newling), The program must not be RUN again
after this. Now add the following

— a — — -
PRI A i r
I¥ o ' Ak
¥ LET | - ’
FRID &y -
.
Wi A v ¥ .
S e 2
o WAL
e = g AL 31e 2 . c
& PRINT By | spgee) Foud(Pipng P
B NEX ¥
§2 FRINT B A TR < o b
WEX e
8 o h I3 # B
8 FETE F #
i LET E+Q F # F
g2 LET F-Q r u
#4 LET 0.9 4 PP A
7 LET H=Q A
RETUHN
I e DE EpiX E
SRS A TIPS R Ne1) el Now enter as a direct command:
- ET AJ{N/L - ETOP)
LET O =0ODE CA(X)+0 GOTO 1
7i8 LET “ODE CH(X+I)eH
then press Newline. The program should now work complete with
F o the alphanumeric sort option. To start a new file, always Break, then
5 ET PePediel GOTO 1. If you have more than 16K of memory and wish to add
B~ ©cLS more cards, then replace the "X’ in line 116 with a "0".

-
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SPECTRUM GAME |

o " T s
Ak

NMU=U2=D4A0

Drainpipes is based on the old
style of mechanical arcade game
in which steel balls were drop
ped into cups or tubes

The basis of the game is sim-
ple encugh. A ball runs along a
stepped roofline at the top of the
screen and will drop down if
you press ‘D', Below it are a
series of seven ‘drainpipes’ and
you score by making it drop into
the centre of one of these, Each
drainpipe will only scoreé once
and a red indicator will light up
to show where a score has been
made. A score n each pipe will
give a maximum of 28 points

This version of the game has
a random ‘flip" feature. A red
and white flag will sometimes il
luminate as the ball is dropping
and at the same time, tha rate of
drop slows down. If you don’t
like where the ball is heading
press ‘K° and it will slide off to
the left and make its way back
to the start without incremen
ting the ball score. You can then
try again. Altermatively, as i
slides off 1o the left you can
press ‘D’ again wheraupon it will
once more go on |ts downward
path. After 12 balls (or 8 max
imum scorma!) the computer will
tell you your score and nvite
you to play again. If you don't
want o continue, then pressing
‘N will get you a fond farewell

Down the drain

The main movemeant of the ball
and the setting of the graphics is
done in lines 20 to 320. Lines
350 10 400 detect a scoring ball
and label it with a score value
Lines 460 to 480 check to see
if thare is a full score line, ie that
no tube still has a score of zero,
and if necessary terminates the
round by allowing the next loop
500 to 530 to add up the score.
These lines also add the score if
you run out of balls

Lines 600 to 660 print out
the score and start a new gamae
Lines 670 to 690 terminate the
game. The “flip’ routine is in lines
710 to B90 and shift the ball
around the screen as f!}ql.“”:d
Lines 900 onward print out the
game instructions,

vVariations on a
theme

Anyone who wishes can find a
lot of variations that can be done
with this program. For a simple
game, you can omit the “flip’

NOW AVAILABLE
FROM
ASP SOFTWARE
See page 114 for
further details

e e e N

Here's an adaptation of
an old arcade game _
written for us by Colin
Gooch of Ssomerset.

routine by leaving out line 190
and lines 710 to 8590. You can
also omit line 15 and the n
structions

Line 100 looks a little clum
sy, but it works! It could be done

with a subroutine of print
statements. It can also be made
straight though whether this

makes for an easer or harder
game is a matter of opinion

You can make things a little
more difficult by reducing ‘ra’ in
line 190 thus getting less flips
You could also reduce the
PAUSEs in lines 730 and BOO to
increase the speed of each ball

And if you really want 1o get
your fingers confused on the
kevboard, why not write an ex-
tra subrouting called by INKEYS
L wihich will cause the ball to
slide to the right. If you do this,
the subroutine would be called
from line 740

A Graphic
explanation

To help you type the program in,
Colin has provided us with an
explanation of some of the ines

Line 100 includes seven
Graphics shifted 8s followed by
31 spaces, then six Graphics
shifted Bs followed by 31
spaces

Line 240 includes four Graphics
shifted 8s, one Graphics shifted
5, one Graphics 8, one Graphics
5. one Graphics shifted 8, one
Graphics shifted 5, and so on 10
until the end of the line which
you should finish with a
Graphics 5.

Line 360 includes one Graphics
shifted 8

Line B40 includes
Graphics shifted Bs

three

CRAINPIPES
YOU WILL SE A BAlLLL ROLLLING
RALONE A& ROoCFTOF. v Du AdST CGET
IT TO DROP AMNI'U A UHHINFPILFE BY

s
FLIP
PRt PP e e P S -
=
rd 5 = 4 b = 1L B8
S REM DRRINPIPRPES =
i@ REM BY C.N.GODCH ©l1982
1S CLS : GO 5uB S9p

pe=9:

LET pb=12




am in,
ith an
Ines.

even
ed by
mhncq

KR

iphics
hifted
phics
, one
on 10
vhich
h a

phics

Area

|

. EE gonnen S: PRAPER 6: CLS : LE
4@ LET ba=@2:' LET bb=@
S@ DIM c(7)
850 PRINT AT 20,9; PRPER 4.°
7 & 5 4 3 2 1 @&
180 LET as=""TE

T IR
110 PRINT AT 3,@; IHK 2;

1280 GO _SUB 240: REM SET UP ROOF
Eloﬂ LET a=60: LET b=2 FRAUSE p 8B
14@ PRINT RT b, a; INK S:=* b* =]
RINT AT b--1,a;: IF a=0 THEH B
EEP .15, -28: REM START BALL

15@ LET ra=1+INT (RNO#1@) : LET
a=a+1l: IF a=7 OR o=12 OR a=17 OR

=22 0OR a=27 THEN LET b=b+1l

16@ IF a=31 THEN GO TO 199

170 IF a»3 RND INKEY $="4d" OR RA:
3 AND INMEYS="D" THEN BEEP .15;1
@: GC TO 19&

180 GO TO 140

13@ IF racd4 THEN €GO TO 718: REM
EROFP BALL

202 FRINT AT b,a; INK 3;"0": PR
INT AT b-1.,a;" - LET b=b+1

219 IF b= 19 THEN LET b=19: GO S

Us 3586: GO TO 236
220 GO TC 199
238 LET p=1+INT

(RND#3) : GO SUB

25@: GO TO 150

'aam LET bsi"— H EE B ]
o259 FOR n=1 TO S: REM SET UP PI
26@ PRINT AT 13+n.@; INK 1;b%
27@ NEXT n

29@ PRINT AT 3,0,
3008 LET ba=ba+l:
No. of BALL = *“;ba: IF ba=13 THE
g@GD SUE See: PRAUSE 1e8: GO TO 6

31@ GO SUB 460

INK 2,29%
PRINT AT &8,2;"

aga IF sC>=28 THEN PRINT £T &.1
, “Score= “;sc;AT 1,8; INK 2; PA
Pé 7; FLASH 1;"M A'X' 1T M U M -
PAUSE 20@: GO TO 608

338 RETURN

350 FOR i=S TO 29 STEP 4: REM I

NDICRTE SCORE

362 IF b=19 AND a=i THEN FHIHT

AT 19,i; INK 2; FLASH 1;"B

378 IF a=i AND c((33-i)4) -0 TH
EN BEEFP .15.50

o8 IF 4=1 THEN LET c((35—17 +4)
=[(33-1) 74

39@ MEXT 1

428 RETURN

462 FOR q=1 TO 7: REM DETECT FU

LL SCOREL INE

478 IF C{q)=0 THEN RETURN

488 MEXT q

see FOR L=1 TO 7: REM ADD SCORE
51@ LET sc=sc+cflL)

5280 NEXT 1\

538 RETURN

&6@a CLS PRINT AT 2.5; INMK 1;
PRAPER 6, " YOUR SCORE WAS ",sc,;AT
5,7;" IN ", iba-11;" BALLS "
35}? IF (ba-1) «<pb THEHN LET pb=(b

620 IF sc:ps THEN LET ps=sc

625 PRINT AT 6,4; PAPER 1; INK

7;" HIGHEST SCORE S0 FRR “.PS;RAT
?,1@; IFIN .‘;PL': i BHLLE (L]

63@ PRINT PRAPER 4,AT 12,@;" B
0 YOU UANT ANOTHER GO~ i

FRESS, PAFER 7, INK 2,"Y"
. PRPER 4; INK @,"ES OR ", PRAPER
7 INK 2;"N", PRPER 4; INK @;"0

540 IF IMNKEY $="v"
THEN GO TO 25
658 IF INKEYS$="n"
THEMN GO TC 578
660 GO TO 640
6878 CLS
575 PRINTY TARABR bbiS;
(RND%7);, INK 9, BRIGHT 2-{(1+INT
IRND=2Y) ;" THANKS FOR PLHYING:
BvYEE E = E E ": IF bb»S5 THE
N GG TO &9
G288 LT bpb~bb41:
BEEF .25,bb: GO TO &67%S
EQFrELE
IMNK :

O N E

OR INKEY$="y"
OR INKEYS="N"

FRPER 1+INT

P2
o B
4 <

T M S0 TG 295
@ IF b<¢l2 THEN PRINT AT 1@.0;
ﬁ 2;: PAPER 7
2

FLASH 1. ERIGHT

PRINT AT 190.9;
e ilED g v

INE 2; V0" R”T

T HE M

NadH
tppR DN Ze

I_th"f L

=
(5] PRINT AT t.a;
&
3

a; . PAUSE S
. 1r|_ Bs41a AMD ¢
“ O UJR INI".E“-"!-— gl e

I =~

lrl
[

THEN GD TU E

a3 o
=n

G0 TDO 21@
IMNK 3,0 ": P

a=2 THEN PRIN
IF a=2 THEN GO

OR INKEYS&$="D"

PRINT 8T b.a,
=

LET a=a-1: IF
T AT 1@,9; " chil
TO 538

815 IF INKEYS&$="4d"
THEN GO TO &7v@
820 GO TO S8S@o

a23a PRINT AT b.,a. INK 2:%“C "“,AT

b+l,a;" "“: IF b=1l2 THEN F‘RIHT =
T 14,92, INK 1;b%

84@ LET b=b-1. IF b-2 THEM PRIN
T AT 18,8, " “;AT 3,2; INK 2;"
858 IF b=2 THEN GO TO 140

860 GO TO 830

872 PRINT AT b,a; INK 3;"0 ";RAT
b-1,a;" "“;AT l10,0;" v

880 LET b=b+1: IF b=19 THEN LET
=19: GO SUB 3S@: GO TO 238

89@ GO TO 87ea

9@@ BORDER 6&: PRINT PAPER 5. IN
K 2;8T 1.,5;" 0 R R I NP IPFPCES
926 PRINT PRAPER 7.AT 3,0;° Y Oou
UWILL SEE A SRLL ROLLLING HLON

G A ROQOFTOP. YOU MUST GET IT TO
DROP INTD a

CRAINPIPE BY FRESS
ING "0 %

9380 PRINT Rl O,w; PFPHRFER ;7 YOU
CRAM OKMLY REGISTER R SCORE QNCE
INMN A FPIPE, A RED IHDICHTOR EHDU

S UHELDFE THEDE HaSs REEN _:-L
RE
940 FPRINT AT _13,@; INUVERSE 1;'
IF A FLAG ", INK &2;" FLIP ", PAP
ER 7, INK @;"SHOUS ON THE LEFT
PRESSING ""K"" WILL CRUSE
THE BRLL TO MOUE TO THE LEFT e
9590 PRINT AT i7,.&,;, FPHFER /7. TH
E BALL WILL RETURN TCG THE STH
RT UNLESS YOU PRESS ""D"" RGRIN

IF YOU DO THE BALL UWILL DROFP I
N THE NEW FPLACE
96@ INPUT "PRESS ENTER TO STHRT
LINE Z%: GO TO 20

_.
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ZX-PANDA

NOW FROM AFDEC

ZX81

16K Expandable RAM

Uriqquely l'I-I}-'ll'-'Jdt]h.' o 32K by the additon of our 16K E'l:|;|=|_r|'g.|.'_.l'
l"ﬂll[1l.|l{_'

ZX-PANDA Basic 16K RAM Pack £25.00 incl
ZX-PANDA 16K Expansion Module £19.95 incl
GIANT PANDA Full 32K RAM Pack £40.00 incl
Finally the Really big One 64K RAM Pack £65.00 incl

KEYBOARDS

TYPE A CASED 42 KEY

£30.00 Incl

The ZXB1 fits inside
The tough ABS injection moulded plastic case measures 8" = 14
2} ooks up 1o your IX printed circuit board in minutes. No

ol and M

technical know how of suldernng is required,

TYPE B 41 KEY REPLACEMENT
The famous
‘KLIK’
Keyboard

£26 50 incl

OFits in the Recess laft after paehing off axsting touch sensitive
Keypad

L Sr',nlljrr'.-r'r.; ® MNo rf.|||'1'-:; WIres

®Fositive feel and sound as key oparates

Chegues/ PO please o

AFDEC ELECTRONICS LTD
318 Kempshott Lane, Basingstoke,
Hants RG22 5LT

PLEASE SUPPLY iall pnces include VAT B PBP)

16K EXPANDABLE RAM £25.00
16K EXPANSION MODULE for above £19.85
2K GIANT PANDA £40.00
64K THE BIG ONE £65.00
KEYBOARD TYPE A £30.00
KEYBOARD TYPE B EEEIW
PLEASE PRINT CLEARLY '

NAME
ADDRESS

HORSE RACING

ZX81

.4 arse's past pe } fore & pro
HAMIME [ ents on 1r i 5 Ch as ihe DrSe S
3CIN ZCord, w Ml E etc. Also all the information 15 assessad

J relaled 1o a nu aiu ull instruchions and a 14 day

ney back guar | not fully satisfied £12.00

1. Tl alle qran e ais INANS 1 2 r SE5 3 Face
and wi it 21 likety winn 1 lirst day e iratea ot
Hw | from Iy B raci 1 382 trucliions

B 1 ': -|| T e I " } 1 £ niok III .'|

1 ! £8.00

he predictions in this full 16K programma will amagze vou and your
free g your fulure, day 10 day gamt i 14 da
£ T v back 3 fea |f Tty 0 £5.00

Send cheque or P.O. 10 the

BUTRONICS CO.
44-46 Earls Court Road,
London W8 6EJ.

(Mail order only please)

ZX LOADING AID for

_..':l:": .-.-..:._r or -. :-.. l."'—" uIr I"_'l oase spec |.':

| HemOves ;-'."'5'5.

WOork from adj :-‘ln g volume. Flugs in between compuler and lape
recorder. Red & green LE.';- on — Oplimum Volume Set. Red LED
[':-" '-r] o YOIUMmE 100 16w, Y ellow !_E'!:_I on — Volume (oo high
£11.95 [incl. instructions, pﬂ-p & VAT]
Push button to reset 'K’ C E‘I extra
arphong & SKT to monitor “Voice ;' £1.50 extra
' jl"tl-”:l"'l:i" WIC vie Ky hoard chi ra Dy
easy mstaliation. All 21 '.':".-'-l'l.'.l'- pin slow & fast modes
Mo soldering reguired — a onneclions plug-in. IHustri :I| *a
nstructions supplied. Fits inside case either under keyboar
ZXB1 H B. No trailing wires — also suits most full see keybe ar‘
£9.95 [incl. ilustrated instructions, p&p & VAT]
On/OH Switch £1.50 extra

T-SHIRTS £3.50 SWEATSHIRTS £7.50

Black with Regd "SINCLAIR ZXB1" or White with Black “"7X
SPECTRUM" + Rainbow

Temfic hand airbrushed mulicoloured designs. “I'm a Micro

Addict” or “Micro L'.-"'L Jlers '-.Lu.-- You Inlo Another World

agains! space scene

T/S £4.50 S/5 £9
y Bize required — 24" 44"
SER _‘I SA | i | H F L 1 |-||-| E ',"..

FULCRUM PRODUCTS, Dept B,

Hillside, Steep Lane, Findon, Wesl Suau:t BN14 OUF.
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RS NISETTEREERE 7 1 5 DOMESTIC S

Proctim

If you're still in the dark
about using your ZX81 as
a process timer, Peter
Coupe shows you how.

The object of this program is to
enable me touse my ZX81 asa
process timer in the photo
graphic darkroom. Most
photographic processes involve
a number of steps and all these
steps can have different times
Keeping track of which stepin a
process you are in the middle of,
and how long it should last,
makes it difficult if not impossi
ble to do anything else at the
same timea as processing work
Obviously a device which keeps
track of these things for you

and gives an instantly
‘checkable’ graphic readout

is going to make working much
easier (and more foolproof!)
Timers are available commer
cially, but many of these units
will cost almost the same as a
new ZXB1 — and you can’t play
space invaders on any commer

cially produced timer that | know
ofl

The program listing is fairly
straightforward and it involves
no concepts bayond the scope
of the average ZXB1 program
mer

RUNNINg the
program

The program splits, basically, in
to three major areas:;

a. Input sequence.
b. Timing sequence
c. Graphics display

At the start of the RUN, you will
be presented with the word
STEPS. Here you input a number
which corresponds to the
number of steps in the sequence
that you wish to time, between

iy
iy y | 1E|| '.

j

1 and 4. Next, yvou will ba pro-
mpted to give a name, of up to
four letters, to step 1. Then, you
will be asked for a time. fromone
minute to 10 minutes in 15 se
cond blocks, for step 1. This se
gquence of naming and timing
will continue until all steps are
done. When all are done you will
be given N/L. When you press
Newline, the sequence will
start

The screen will now clear and
the name of the first process and
the time that you have allocated
to it will appear on the top line. A
vertical plot will also appear

The wvertical plot is propor-
tional in size to the length of time
that the step will take. As 15
second intervals go by, one pixel
at a time is nibbled away from
the original vertical plot. The
bottom pixel is left 1o show the
start of the plot. When there are
only two pixels laft, at the top
and bottom, you are into the last
15 seconds for this particular
step. At the end of the step the
screen clears, a new top line ap-
pears and a new plot appears. At
the end of the sequence, the
word END appears.

The program runs happily in
my unexpanded ZXB1. Ob-
viously, with more memory, a
much more elegant program
could be produced using Proc
tim as its base. | have found the
program most useful in a

number of applications in the

processing of both film and
paper where daylight containers
are used. | suppose with the
right colour filter over the VDU it

could also be used in true

‘darkroom’ situations

4 DIM Z(4)

5 DIM NS (4,.4)

1 PRINT " STEPS”™

20 INPUT A

30 GOSUB 500

45 PRINT " N/L"

46 INPUT F$

47 CLS

50 GOSUB 800

100 PRINT "END"

101 STOP

500 FORK=1TOA

510 PRINT “NAME STEP” :K

520 INPUTKS

530 LETNMNSIKI=KS$

540 PRINT “TIME FOR":
NSIK)

720 INPUT Z

730 LET ZIK)=2

740 NEXTK

750 RETURN

900 FORP=1TOA

910 PRINT N${P);* FOR";
ZIP):" MINS.”

915 LETW=I(ZIP) % 4)

920 FORR=0TOW

930 PLOTO.R

840 NEXTR

950 FOROQ=1TOW

955 PAUSE 748

960 UNPLOT O.Q

980 NEXTQ

aghs CLS

980 NEXTP

999 RETURN

.::_ . .-I i Ir,- j __?': .I-'
.j--mf" #E /ﬁm.- =
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RN eea AR DO S e e

1
“"PROGRAM™, USR 165614

“DISPLAY FILE™, USR 16522,

L

- = .
“\/ARIABLES*. USR 16531 :

remainin o
“STACKS', USR 16559, £

‘SYSTEM VARS'", “125",., €

“SPARE"’, USR 16549 i

|

If you've ever wondered T SASG pct o he
what your computer U —
d v.th II -t The machine code is meant a REM statement when calling

oes W| a I s to put in line 1 with a REM Should you not wish touse a

: " v 1l - 3 5 ad the achine c &

memory, lan Turtle has Sl Felocacitie: The. cen ki bt wy the Talow
devised a useful pro_ BASIC line (line 9999) assumes  ing program
gram to tell you. |

This program is a ‘'memaory re
maining/memory expanded’
program with a difference. In-
stead of simply stating ‘7193
bytes used’ on the screen, it
sphts up how the computer has
used the bytes and how many
bytes are remaining for future
use. For example, on my BK
ROM ZX80 with BK RAM, an
output may be as follows

I MEMORY ALLOCATION
PROGRAM 2943
DISPLAY FILE 793
VARIABLES 48
WORK SPACE 0
STACKS 18
SYTSTEM

VARIABLES 125
SPARE 4265

It should be noted that the total
number of bytes displayed adds
up to 8192 which is
B 1024, ie the total RAM
available on an BK computer

Thanks for the
memory

The actual program itself con
tains a REM statement with 61
bytes of machine code, and
another line of BASIC to call the
machine code and present the
display as shown above. The
machine code segment con-

sists of six small subroutines i ' . ' srw "‘:-'3'.‘."
which are called from the line of A erd -‘& i
BASIC. ' ! '

The titles on the left of the
screen may be noticed to be
roughly the same as the system
variable titles on pages
177-179 of the Sinclair
manual. This is how the pro-
gram actually works, selecting
the required areas to be cal-
culated from the system vari-
ables.
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use a
code

Moy -
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character)

B3

16574

INPUT A

POKE I, A
SCROLL
PRINT PEEK 1.1
NEXT |

o s IS L N

FORI = 16514 TO

REM (containing 61 of any

MACHINE CODE

RUN this program and input the
decimal wvalues given in the
machine code listing. Note any
mistakes made as these must
be ‘re-POKEd’ before the end.
When the last value (201) has
been input, the program (if
everything has been input cor-

number of figures have been in-
put) will terminate with Q/7.

If found wuseful, the REM
statement and line 9999 which
calls the machine code can be
SAVEd on tape and re-LOADed
before inputting any program
The 'SPARE' is very useful as it
give the bytes ramaining at any

Limae.

Any RAM to spare?

If the user requires the spare
RAM option without the rest,
the program in Table 1 will
achieve this.

Op-codes

LD HL,0000
ADD HL,5F

LD BC, (STKEND)

ADD A,D
SBC HL.BC
LD B.H

LD C.L
RET

rectly or at least the correct
Hex Decimal
210000 33.0,0
39 57
ED4BIC40 237.,75,28.64
C600 198.0
ED42 237.6b6
44 68
4D 77
ca 201

Comments

Clear HL register pair

Set HL to value of SP
Ld BC with STKEND

Clear carry

Find memaory left

\ Put valve into BC
f for convenience

Return to BASIC

This machine code can be plac
ed anywhere, though perhaps it
would be best in a REM state-
ment in line 1 (which will re-
quire 15 characters). Using
PRINT USR (address) will print
out the memory remaining.

o Table 1

PROG

DIS-F

VA-BLES

SPACE

SPARE

STACK

CALC

LD, HL,{D-FILE) 2A0C40
LD BC,16509 017D40
JR CALC( +46) 182E

LD HL.(VARSI) 2A1040
LD BC.,(D-FILE) ED4ABOCA40
JR CALC(+37) 1825

LD HL.(E-LINE) 2A1440
LD BC.IVARS) ED4E1040
JR CALC( + 2B) 181C

LD HL,(STKEND} 2AIC40
LD BC, (E-LINE) ED4B1440
JR CALC(+19] 1813

LD HL,0000 210000
ADD HL,5P 39

LD BC,(STKEND) ED4BIC40
JR CALC(+9) 1808

LD HL,0000 210000
ADD HL,SP 39

PUSH HL ES

POP BC Cl

LD HL,IRAMTOP) 2A0440
ADD AO C600

SBC HL,BC ED42

LD B.H 44

LDC.L 4D

RET co

42.12.64 |
1,125.64

24,46 '
42,16,64 ]
237.75,12,64
24,37 |
42,20,64 |
237,75.16,64
24,28 '
42,28,64 |
237,75,20,64
24,19

33,00 l
57

237,75,28.64 '
24.9

33,00

57,

229

193 s
42,4 64

198,0

237.66 (
68

77 s
201

Program
Display File

Vanables

Calculator Stack, Line
being typed +

work space

Spare RAM

Machine Stack

GOSUB Stack

Calculate figure

The machine code part of the kisting.
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SOFTWARE REVIEWS

- On your Spectrum

Phil Garratt takes a long,

hard look at some of the
software available for

Startrek
— Fuller Micro
Systems

Fuller Micro Systems’ Startrek is
a no-frills version of the classic
game, for the 16K Spectrum
Your task, as ever, is to clear the
eight by eight sector galaxy of
the cursed Klingons. Nicely
detailed user-defined graphics
are used to mark the Enterprise
and any Klingons or starbases in
your current sector. You are also
told the state of your energy
reserves, shields and torpedoes,
Sectors are numbered con
secutively, rather than in the
more usual ling/column format.
Seven commands are
available in this version. ‘Helm’
requires a direction from 0O 10 7
and “Warp Factor' from 1 10 63,

the 2ZX Spectrum.

and is used for movement.
“Torpedo” uses the same direc
tion input, and will always
destroy any Klingon it hits,
whereas "‘Phasers’ seem to need
an awful lot of energy to knock
out the enemy. 'Update’ s
equivalent to a short range
display, and has to be used if
you want the destroyed Klingon
to disappear from the screen
Updating is done automatically
when the Enterprise moves. The
‘Long Range Scan’ shows Ki
ingons, starbases and stars in
the surrounding eight sectors
and is slightly confusing as it is
not justified, so that if there are
only stars in a sector, it appears
in the Klingons column, “Shields’
set the strength of your
defences and the last command
is ‘Resign’ for when you tire of
the chase

Shaken but not
stirred!

— Richard
Shepherd Soft-
ware

The 48K Spectrum rather than
the cinema is the venue for the
latest James Bond epic. In
Richard Shepherd Software's
*Shaken but not stirred” you play
the part of O07 sant on a
dangerous mission to disarm a
nuclear missile, which has been
stolen by the dastardly Dr.
Death. Having been briefed by
M and after selecting wyour
weapons from the range that Q
has 1o offer, you sat out on your
adventure.

In the first stage, you must
travel the world and try to stay
alive long enough to gather suf-
ficient clues to identify the
island on which Dr. Death has
his base. Muggers, midgets and
priests are out to get you, and
you will also have to cope with
offers of mysterious meetings,
unidentified packages and
suspicious bowls of fruit. As
long as you don’t do it too often,
you can return to London to
replenish your strength and
restock your personal armoury.

30

Jatch out,lhere

If you manage to find the
island, you go on to the second
stage in which you have to
discover the entrance to Dr.
Death's underwater lair. The
locations on the island are
logically connected (although
ditferent for each game) so you
can build up 8 map. The sea,
beach, woods and plantation all
hold their own special terrors
which attack without warning
as you move around. If you run

The galaxy is well suppled
with starbases at which you can
refuel, but | can’t help feeling
that with such a limited number
of commands and scenanous
you'd have to be a pretty
dedicated 'Trekkie' to see this
one through to the bitter end
However, it is reasonably quick,
has good graphics (although it

would have been nice to see the
torpedo tracks] and sound ef
fects

‘Startrek’ is priced at £5.50
and is avaidable from Fuller Micro
Systems, The ZX Centre
Sweeting Street, Liverpool 2

I PAUS aboul

out of weapons with which to
beat off the attentions of
sharks, wolves and scorpions,
then you will have to resort to
brute force, which leads to a
rapid reduction in strength
There is no going back to Lon
don so it is important to try and
discover the secret stock of
benzedrine which restoras your
strength. | don't remember
James Bond ever taking drugs
lapart from the occasional

Mickey Finn!) and I'm not sure
it's the sort of idea that should
be incorporated in a game

For your eyes only

| never managed to find the lair,
but if | had | would have been
confronted with a 10 by 10
room maze, displaved three
dimensionally on the screen.
Somewhere in it is the control

room with the warhead, and s
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also Paws, the steel fisted bad
die who is too strong to fight
against, and 50 must be avoided
at all costs. Movement is by us-
ing the cursor controls, and vou
can also get a map of the maze,
but this is displayed for just 10
seconds and can only be used
three timeas, If you find the con
trol room, you then face a
mastermind-type puzzie to crack
the secret code which defuses
the bomb. And if you manage
that then | think you deserve a
vodka martini — shaken not stir
red, of course!

This is the best program |'ve

seen from Richard Shepherd,
and there is certainly plenty of it.
The game can be SAVEd, but
once restored cannot be SAVEd
again. | think it’s a shame that all
the graphics are left for the last
section, which is very hard to
reach. Little use is made of
sound and rather too much use
is made of the RND function for
me to be hooked.

‘Shaken but not stirred’ is
priced £5.50 and is available
from Richard Shepherd Soft
ware, Freepost, Maidenhead,
Berks, SL6 5BY.
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Football manager
- Addictive
Games

Versions of
Football manager
produced for all the popular
home micros, and it is now
available for the 48K Spectrum
You are given the manager-
ship of any one of the 64 teams
in the league (you can even
change any teams name 1o
vour own favourite if it is not
one of those shown). Whichever
team you choose, it begins in
dvision four at the start of a
new season. Your aim is 10
achieve promotion and a good
run in the FA Cup who
knows, perhaps aven win it!
The league is split into four
divisions of 16 teams, 50 each
season involves 15 league mat-
ches plus up to eight rounds of
the FA Cup. You start off with a
squad of 12 players and
£100,000 to spend in the
transfer market if you wish. If
you're the sort of manager who
likes to try and buy your way to
the top, then you can also obtain
a bank loan up 10 a certain credit
limit basad on your division, at a
1% per week rate of interest,
The players, whose names
are those of current league fool
ballers, have three attributes
First, they are either defence,
midfield or attacking players
Second, they have a skill rating
of 1 to 5, on which depends
their value. Third, they have an
energy rating of 1 to 20, which
goes down by one for each
game played, and up by 10 for
each game rested. When you
come to play a match you are

Addictive Games’
have been

#y

” "
e ,
)

-

given the ‘team attributes’ for
yvourself and the opposition, and
it is then up to you to juggle with
the composition of your team if
you need to. The five team at
tributes are the average energy
rating, morale (which goes up
and down depending on results),
and then the total skill rating in
defence, midfield and attack

With the teamn selected, you
can sit back and watch the
match highlights in moving 3-D
graphics. This is what makes
the game more than just a
sophisticated °‘Kingdoms'.
oeven or eight goalmouth in
cidents are shown, with players
running around, moving into
position, and then shooting at
goal. Having to helplessly watch
the results of your decisions like
thus 15 almost as exhausting as
playing. The final score is based
on the team attributes, but there
is always the chance of a shock
result. After the highlights, if it
was a league match the rest of
the results are given and the
league table calculated and
displayed.

Match of the day

Each week you are shown your
financial balance sheet. Outgo-
ings are wages, which depend
on the number of players and
their value, ground rent, and in-
terest on your loan (if anyl. In
comings are gate receipts,
which are based on your posi-
tion and your opposition's posi-
tion in the league. A good FA
Cup run can also be a8 money
spinner. At the end of the
season, promotion and relega-
tion take place, you are givena
bonus according to your league

31
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position and a ‘managerial suc-
cess rating’ is calculated.

There is a facility to SAVE
the game at any point so that
you can progress with one team
for as long as you like. This
feature is often available in
adventure or chess programs,
but | always find | forget where
I've been, or what strategy |
was following. With Football
Manager, this is not a problem,
as all the information you need is
availlable at each stage

Although I'm no great foot
ball fan, | really enjoyed playing
this game. Despite having been
converted from a ZXB1 pro-
gram, excellent use is made of
colour and wuser-defined

4

Pimania
— Automata

| thought Pimania was the
reason I'm two Stone over-
weight until | received
Automania’'s new adventure
program for the 48K Spectrum.
Advertised as ‘The Adventure
Game that's for Real’, there is
more than just satisfaction
awaiting the person who cracks
this puzzle. It you interpret the
cluas correctly you can work out
tha time, date and place where
someone will be waiting to hand
over the ‘Golden Sundial of PV’
The Sundial is £6,000 worth of
gold, diamond, lapis lazuli and
obsidian, crafted by the award-
winning designer, Barbara Tip-
ple. The prize is on show at
Southsea, and will also be
displayed at computer fairs and
exhibitions (accompanied by
Securicor, | hope, in case
anyone thinks of a less subtle
method of winning itl).

The program starts in a
none-too-friendly way with dire
threats against anyone attemp-
ting to pirate Pimania. Then you
have to work out the ‘key’
which unlocks the First Gate of
Pi. and you get to meet the Pi

graphics. The game is wvery
logically put together, so that
the development of strategy and
tactics has a real effect. For ex
ample, one of my teams got
through to the fourth round of
the FA Cup where it was beaten
by a second division side. This
upset morale and meant that our
promotion bid failed. Perhaps |
should have given up the FA
Cup run and held some good
players back the possibilities
are endless. Brian Clough had
better watch out!

‘Football manager”is £7.95
and is avalable from Addictive
Games, PO Box 278, Connibur
row, Milton Keynes, MK 14 7NE

Man for the first time. This all
singing, all-dancing little
creature appears from time to
time in the adventure, and may
help or hinder your progress

Baked beans?

The adventure itself is not a par-
ticularly large one, around
20-30 locations, with only short
descriptions. The locations are
logically connected, and you
move between them by entering
a number, which may or may
not have been suggested in the
description. Objects are random-
Iy scattered around, and a pretty
odd bunch of objects they are
a cross between the ‘Generation
Game" conveyor belt and the
adverts that come after. A cudd-
Iy toy, hula hoop, pork pie, bak-
ed beans and quite a few others
are 1o be found, although | didn't
have time to do anything very
useful with them afterwards!
The program’s vocabulary is
described as ‘absolutely wast’,
but if you exclude the objects
and words which have no useaful
affact, the actual vocabulary is
pretty small. The processing of
words enterad 15 reasonably

quick, but ¥ the phrase 5 not
understocod or a number is
entered which is not a vahd exit,
the command is rejected and the
location re-displayed on the
screen. This makes the game
rather slow to play.

Automata are (in)famous for
their ZX81 ‘cans of worms’ pro
grams, and despite the attempt
to go more up-market with
Pimania, some of the program is
distinctly seedy. Rancid sewage
pipes flow into clogged canals,
watch out for the scab-infested
odorous pit and you can guess
what the sound effects are
when you collect the baked
beans! If frustration causes you
to use language more Ssuitable
for the ‘can of worms', you will
be harshly punished by the Pi
Man.

‘Pimania’ is £10 and is
avaiable frorn Automata Litd,,
65A Osborne Road, Portsmouth
PO5 3LA.

All singing, all
dancing

Where the program does score
is in the large number of tunes
and the clever use of moving
user-defined graphics. The
tunes range from the ‘Hokey
Cokey’ complete with dancing
Pi Man, to a gratingly not-quite
right rendering of ‘Lucy in the
Sky with Diamonds® when you
collect the valium!

| didn’t have sufficient time
to work out how the objects
relate to each other or to the
locations, so | haven't any idea
what the solution is or what
form it might take. But with so
many objects, tunes, locations
and graphics, some or all of
which may provide clues 1o the
treasure, there's certainly many
hours of detective work to put
in

az2
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THE COMPLETE BUSINESS
SYSTEM FOR THE ZX81

The Cobra computer system allows you to expand your Sinclair ZX81 into a powerful and efficient
computer for the small business

Accommodates a full range of business hardware

Capacity for up to 9-12 boards

PCB slide guide systems ensure total stability

All add-on hardware comes complete with leads and sockets — no soldering of drilling necessary
Durable, lightweight metal computer case

Fully professional keyboard — with space bar

HIGH QUALITY, FULLY BUILT BASIC MODEL £79.95 + VAT

Expand your Cobra with a comprehensive choice of add-ons

® Interfaces ® Tape drive unit ® Upper and lower case character board ® High resolution graphics
e Input/output ports ® Light pen ® Colour Modulator

THE CHEAPEST INTERFACES ON THE MARKET
RS 232 Interface

At last a high quality 232C interface to allow you to connect your ZX81 to any 232C printer from
the cheapest dot matrix to the most expensive daisy wheel. Look at these features:

Baud rate variable from 110 to 9600 with software control

Upper and lower case printout

Up to 120 haracters per line

Small and compact — fits on to the back of your ZX like a RAM pack
Uses the ZX power supply

Output via a small 3 pin jack

Price only £26 + VAT
Centronics Interface

Allows you to connect the ZX to any Centronics printer. Has similar features to the 232C interface —
one exception 1s that output i1s via a 24 way socket at the back of the unit.

Price only £26 + VAT
Coming Soon: ZX81 SPECTRUM MICRODRIVE INTERFACE

Connect the Sinclair to the new Spectrum Microdrive! As soon as the microdrive is available we will be
developing an interface for it to be connected to your ZX

Interfaces will also be available to adapt this example of modern micro engineering for use with Apple
and Pet computers

This is just one of the future developments by Cobta Technology
MICROLINE A PRINTER

® Print speed 120 characters per second ® Bidirectional printing ® 9 x 7 dot matrix ® 5-10 and 6.5
characters per inch ® 8 or 10 lines per inch ® Vertical tabulation and form feed ® Form length user
selectable ® Upper and lower case ® Block graphics ® 1 line print buffer ® 80 characters per line

Price £281.75 inclusive of VAT

COBRA TECHNOLOGY LIMITED
378 Caledonian Road, Islington, London N1 1DY
Please send SAE for brochure
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ZX81 DOMESTIC

' House names
should you have a problem  ——-%

searching for a house with

a name but no number, Mr %
Graham of County Durham has e
come up with a clever solution. .

This program, written for the error at this stage there is no Save and finish routines are X
ZX81 wnhl 16K RAM Pack, need to worry as you can al- included in the listing. For a
following initial entry will start ways amend your entries later more detailed guide to the M

Temporary map
screen number.
Map string

immediately with a main menu.  using option 4. listing, here is a table of the NS Name strin
1 This menu offers you seven op House Names will search for variables used in the program. P$ Tern ;;m El':;zst
tions; a list of house names; a a property using the first few let TS T:;t;![s!nn? '
search for a house name; a ters of the name and then B Map screen number. 5 SR chegi-.
display of a street; the oppor- display a map on the screen C — Map line number 7¢ lnr;m
tunity to enter or amend a house  with a flashing cursor in inverse D ~ Flag check. : ¢
name; to start a new file; to video adjacent to the house in E Loop countar.
save a file on tape; or to finish.  question. On request, the com- F Loop counter The reason why so many
Ten maps of 20 lines can be puter will then search for G Flashing cursor line variables were used was to pro-
entered line by line and after 10 another property. Once you number tect the screen maps. Should
lines have been entered you are have the correct display on H — Flashing cursor loop the program crash, try typing
asked if you would like to cor screen, you can copy the screen counter GOTO MENU and restart from
rect any errors. If you make an  onto a printer. 5 — Save flag check. there.
| 1 FRAST 12768 FPRINT TR 3 “E!} LK & 14
= CLERR Ds* 50
3 DINM HMHS(1@.,.29,14) 1080 INPUT =
4 DIHM NEi(l@, 28,18} 10s@ Ifr Is-=" ' THIC? u'_,,.\,- e
S CIM RS i(200,24) 11¢@ IF 7%<1" OR L$ e HEM GO
6 DIM Z%(1) TO 10880
7 DIM %2} 1110 LET =Rl Z%
S8 LET B=1 1122 'El.'lT“ tH--'—ULt-f‘u"u:h.
51 LET C=1 1208 PRINT TRHE 6. "EMTER INITIRL
S22 LET D=8 LETTER"
53 LETYT E=1 121@ IHNPUT 2%
S4 LET J =@ 122® IF Z$<«<"R" OR Z%:>"I" THEMN GO
55 ilT H=3i T 1210
S6 LET HMENU==&w 1223 CLS
19@ REM ##5.GRAHAM. * % 1225 SLOou A
208 CLS 1228 FRING ITHE 9 EocHRUM NG
210 PRINT TAB & "+ :RENESEENETECRS 1238 FOR F=1 TQ N
Ll EFE 2 124@ IF ZIS=R$(F} {1} THEN FPRINT T
215 PRINT AB 8. R$I(F)
228 PRINT “"YOU HAUVE THE FOLLOWI 1258 NEXT F i
NG OPTIONS: -" 1260 PRINT TAREB 10; [ EENEINS - |,
230 PRINT TAB S; “PRESS NsL TO CONTINUE®
24@ PRINT " 1. LIST OF HOUSE NA 127@ INPUT 2%

MES" ," 2. SERRCH FOR R NMRAME™" ," 3 1288 FAST
« DISPLAY STREET HmAFLSY," <. ENTLEC 1290 GOTO HMEMU
R/7AMEND A MAME” . S. STHERT H HEI-.I 1428 CLS

FILE” ,"” ©. SRAVEC FILC OM TRPLC",® 141@ FOR G=1 TO N STEP 290
7. FINISI(:,,” 3. oosr- +2@ FOR F=G 7O 3418

241 PRINT 2253 PRINMT TRAB Q:Rs$1F)

258 PRINT TR8 6, "ENTER OFPTION N 1443 NEXT F :
UMBER 1450 PRINT AT 21,6, "PRESS N/L TO
;Gﬁ INFUT =3 i COMT INUE ™

270 ir 21y UK ZLS:"©o'" THEN GO 14658 INFUT =3

ro 260 14790 CLS

2560 LET RA=UAL Z% 1475 IF Rs$iF) L TO 2! -3l THEH 6
=29@ CLS OTO MEMU

300 GOTO FM#1000 148@ HEXT G

1302 PRINT TRE O, EENEGSSNEREEEE 1450 070 fimy
IT A 2382 FRINT HY 2.,8;°

121@ PRINT

1940 PRINT "YOU mAVE THE FOLLOWI 2010 PRINT “ ENTER HOUSE NAME TO
4G OPTIONS: -, 8E SEARCHELD FOR.", ., HOUSES 1IN
1050 FPRINT THB G6."1. A SELECTIVE CIFFEREMT RRERS MAY HRUE IDENT
LIST.",.TAD 6;"2. A FULL LIST."..: 1CRL NANES"™, .. ENTER AT LERS
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ZX81 DOMESTIC

T 4 LETTERS" ;"
EN RERADY ."™
2220 INPUT T%
3 IF Ts="" THE G
20490 PHINT T3, m =ES
2858 PHUSE S

2068 POKE 16437 ,205
@8 FOR E=1 TO B
LET G=0

FOR K=1 TO Z@
IIf T8-RSiE,R) 1
GOTO 23aa

LET G=G+1

NEXT K

NE!T E

ML WUH

Mo LeNn Y %)

HT 1@ .3,
VoL AN
NRME"?

INMPUT ZL%

IF Z&<>"Y"

CLS
GOTO zZaai
D=1

CLS

LET

GOoOsuB 1@ i1a
PRINMNT "BPRESS
HROMNE

TG ENTER RN
";TRB 14 "Y.-/NY

THEN GOTOQ MEMU

END
L LY

THENM <270 =410

e

- ™

2493 IF L1MEREYS="W° feld Ui 21
=

2493 IF INREwg§="0C"
GOTO HMERLI

REHM . =is
LET D=0
LET E=}
PRIMY E£E;".";
FOR F=31 TO Z©

FEINT TH2 8,8 E.i 2 ;
HMEXT F

IF D=1 THEHN RETURIN

FHEM COPYy

MEBELLL,F)

V5@ PRINT "RMNOTHER MRAPT Y /N
3070 INPUT IS

SB78 CLS

S088 IF Z$<>"v" THEN Z0TD MENU
389@ LET E=E+1

28895 IF E>1v THEN LET C"=1

2100 GOTO 310

iﬂﬂﬁipRIHT TAB 6; "

4218 PRINT

4020 PRINT "YOU MAY UPLRTE AN EX

ISTING MARF, OR vOU CAMN HRAUE A BL
ANK SCREEN TO DRAW & NEW MRFE. "
TRA EE"GNLV 19 . ARE RUAILABLE"
4925 PRINT ;
49290 PRINT “YOU WILL BE BIVEN TH
E CHANCE TO RECTIFY ANY ERRORS L
ATER"

4832 PRINT

423233 PRINT "8 SCREEN HAaS OMLY 28
LINES. YOQu MBY HMNEED MuaRsS iviten O
ME SCREEM.*™

4835 PRINT “HOTE A NEW HAF 3ITRHRT
8 LINE 1", ..

a4 FRIN'I 'i:‘-'i_‘* YO LRNT T COoNT I
NUE? v . m

40S@ INPUT T3

48060 IF Z$<>"Y" THEN GOTDO HENU
4063 LET S5=@

4865 CLE

dA78 FRIsT =7 21 @A "HEW OR EXIST
ING? N/E. o

4988 INFPUT I;

40881 IF Zs$<> AND Z$:>"E" THEN
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GOTQ «23Q
4@9@ CLS
410@ IF I$<UC”
4138 PRINT
NCE NUMBER
ENTER e --B-- TR
2135 PRINT *
MUMBER ON
THE MR

413¢ FPRIMT AT

dd INPUT =%
A IF xXg:i"a”
»INT VAL =%
0O 4140

CLS

IF X%="a"
LET X=UiRL
PRIMNT
PRIMNT X%, '
FOR G=1 Tﬂ Ehj STEFR 1
FOR F=i= TO +5
PRINT 7THZ2 B.F;Tﬂb S,
(X, F)

HE"IT
GOoSUB S51d
CLS

PRINT

HNEXT G
GOTO HMEMU
FRINT RT =

1 rlEl"l L“'h # L.l'
“ENTER THE HRAP

YOUu SHOULD F

THE EXTREME

SCRECM. ™
21.,9; "ENTER

= w, 5 s X
OR UARAL A%

X

THEN
s

EIREEE

NPPAppp-pRphhppA

SN ZRNIONUR R R

SNEURUNRNRES0UNTOAN
SEN-E0R8G—

mmﬁmmam

S

A
GG
oM
- Lo
—
1
c

OG0

MMy

@ SCROLL
S86@ PRIMT AT
CHRRS, OR" "X
SB7a INPLUY
Soagd IF M= (1
M OEATILE S[OgS
209d FRINI
Cl
S108 PRINT AT

16 LETTERS
S11@ INPUT NSBB8, C)
S120 PRINT RHT 1,1t N$ 1D
S138 PRINT AT 21.0;°

H ! sl Ly 3 M-I

21,8, "ENTER

5140
2158
5151
51582
S16@
550
S17a
519a
S191
Sz209
SEEB

IF D=1 THEN
LET MN=N+1
LET C=C+1
=11 OR C=21
L

THEM

RETURNM

GLTO

52:’3@ PRINT TRHRB 6;
ONT INUE™

S248 IMNPUT %
LET Mg(B.C) =" e
HENL'

S245
5250
ssea
S5@S LET x=D
5518 PRINT WHT
RRECT? Y ~-N*

SS20 INPUT ZI%
SS30 IF Zs="Y" THEN
55490 FRINT AT £1,4;
ECT LINE NUHBER"

S55@ INPUT P%$

GOTO
REM

21 .¥;

RETULUR

s552 IF P%s:"1 OR P$>"9"” OR URL

P$<>INT URL P%$ OR VRL FP$>=¢ THEHN
GOTO 5550

5555 LET P=VAL FP3%

SS60 LET U=P .

5565 IF W>1@ THEN LET Usu-1d
S5780 PRINT AT 21.&; "EMTER MAF MH

X. 10 CHRRACTERS."
sse@ INFUT NM$(X,F)
6,

558S PRINT RT U, HELX,P)

_
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“"ENTER IncuouRrR

ST A e,
REFERE

IF NOT KNOWN PLERASE

INC THE

LEFT OF

MUMBLER

i

i THEHM

A

YHE
C,ild B

HNRME -

)

THEN GDEUB
SVNE

THEN_GOTO Sas
I A e w1

“"PRESS N/sL TO ©

M
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ZX81 DOMESTIC

SS90 PRINT RY =21. J-"i:l*vi'l'l,;i_-: MNRIME M

o J..:"' LJ—-:TtF.-—!
SHV0 ITHPUT HNS LA .P)
S620 PRINT AT .16, , N$(X,P)
S63@ PRINT RT 21,0, "ARE THESE CO
RRECT 7 | e
26490 INRPUT %
5645 FrRINT AT 21.ua: "
565 IF i % MY THERM GOTO BE4d
SHoE LETY = !
.:'-1'; f’.i: RE TR or
BAAD PRI ESHGTE  SLILIT 1]
5028 ~RINI HE 11.58, "STARART RECORD
[H" .TAB & "FFHEESS H- L UHEN RERDY .
"L.TRHRB 8. "0OR vanpgrest FQOR O HMENOT
.-L‘:G IrdF L] L D
Ea3s IF I=x : e £ St § o = a1
CA4d oOHUL [ T
E045S LET 5=1
5@5@ GOTO MEL
TR0 REm ERdEEEIs
7018 IF S5=1 TiHCh El.'_tl'L Pl g A
Q30 FRINMNT TRHE 1z, oy
THHls FILE HAS MJOT BEENM 3RAVELD ' .
FRhESS MO, 7 vrcgrhrIN T0 FIMNISHS
Ilﬁﬁ‘ 237,
iF nmui"il
-_~||||g || lﬁr
Thgoed I LT L %
. 50 ILi i 5 b M iU = L
Faieid CLo
:;dé PRINT AT 19,10, “HE FinIsH B
JO98 Uy ougs
e REr ElRDacel-Tsieggisiis
a2 IF J ' itEN GOTO MEMU
Su2S PRINT The 10, Sl iE=
IHE SUCHEEN WILL BL bk DUT”,
F'AB G, #5350 BE UERY PRTIENT #°
=R2E FRINWNT , ."G0O AMD HMAKE A CupP
OF TEA OR HHROLOE" . TRE 9, "AN ERRLY
ARTH" . TRB 7 KE sl WEM RERDY
Za23 INPUT 2%
059 LET =1
ga4@d FOR E=1 7O B
=@AS® FOR F=1 TO 20
ANGY LET PXis! =rxtE.F2
2965 IF R$(G)l (1) «"A" OR R%x(z) (1)
»*Z " THEN LET Rsi(G)="1R"
QT8 LET G=G+1
2328 HEXRT F
o920 HMCEYT E
A4 FOR -1 TO -1
Sl FuRr L=K+1 TO N
€129 IF R$ (L} »=R$ (k) THEWN GOTO B
i6@
B130 LET TS=Rs$ 1L}
214 LET RsiL) =R% (i
S159Q LET RS (K =TH
al168 NEXT L
8A78 NEET K
313@ LET J=8)
E19@ GOTO MENHU
S999 STOP

w
i)

¥ _' =il 1= ""!-J; J:-:_“___l__.;}ri‘l'iq"f _‘L“" :_‘*E —
l. Li=T OF HUOUSE MNRMES
2. SEARCH FOR A NAME
2. DISPLAY STREET HRPS
t. ENTER-AMEND A NAME
€. START A NEW FILE
£. SRUE FILE ON TRARPE
FINISH
ENTER OPTION NUMBER
AKENS IDE
ALLYHNBEBRAE
ARLNESS
ASHCROFT
ATTONBURN
AULDEAERN
BUONDGLE
ARy LY R
ﬁ“*uNﬁQIF
uRHEqIDE
BRAMDELHOW
BRETTENLGL
BRIERMEDE
BURN BRAE
CRIRNARUON
CAMERTON
CAMILLA
COLDUELL LODGE
CRLEGRRETH
PRESS M/L TO COMNT IMNIE
P E AR CH THGTR
UANCOLUET
LIARDAIMNE
LHARENFORD
UATENDLATH
WERRHOLME
UELUYHN
LERNETH
LEST UIEW
WESTLANDS
LUESTOE
UILLOUBRAE
LUINGROUE
e
FRESS N,L 70 CcoNTINJE
SUNSLND RD UILS
¥ € FEFFFEFEFFFEFEEEEE R
* H # B THE POPLARS
# I =
* G » CAYTONDALE
* H = FELLDALE
D = ¥ EAGLESF IELD
+* H =
E #+ E + B CARHILLA
+ W £
N ¥ g *+ B GORSEUWOGD
* ¥
E = T #+ ] BURN BRARE
£ H SCHOOL ENTRANCE
S # B TUDOR LODGE
# L %
¥ A = I ALMNESS
# N ¥ DEMESIDE
¥ E = .
¥ GLENDELGN
SS “F‘ END . "W LUROMNG
WEnTTH COPY

Above are some example screen displays from the program. The top
ilustration shows the options avaidable, then once you have entersd
the option you want you can list the house namaes or search for a
spacific name. The final axample shows & strest with the various
housas with their names PRINTad alongsida.
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|

| - clues whict fid S
LOADIng the clues program
| after a couple of moments (in
IS -— X tme. ol coursa) up comes
thée nitle page
v ME KRAKIT H
IMATE ADVENTURE
s certamnly XS Promising
hen it fown the rea
vork this program vha
ues themsealves. Thewr diff
B iy ranoes Irom moderately o
- ficult to downnanht imopossibl
but they are not all along the
SaMmi nes as is so0 often the
yse with games
Mow for the one disappoint
ment of the progran tharn
ire no graphics at all. Surely
: ittie Wil T 1
- mated diagrams F mMoving
pieces. That might sound a little
Our reviewer, James Walsh, Iooks at the ;oo
= o - A FS | 1 at r 169 ¥ o el at ]
latest offering from Artic Computing o G e
- -’ == 1ame. As it s the pri Qram has
and tries to win himself £10,000 BASIC, which seems. fathe
’ - BASIC, which seems rather
| wasteiu 1 space and nme,
x .-lh" 1 laimed the amount of money i th ah Tortunately 1% VO
- v W ‘\ ncreased on a weekly Dasi oon find out) the time fact
" i b ~ ‘ OK. it looks as though it has not SO iImportant
v e A Y iimost LOADed. Hurrying 1 Actually playing the gam
get my ragistration form so that ute fun, b a1 sea lhe
an guickly ckiam my prize, | need to take the trouble 1o put
sit down waiting for the pro on a ssatte and t all g
wram 1 Degin You are hrst iNad Speng NoUrs stanng at a v
greeted with a menu which of Creer when 1t could qguite
fers you five options: how to easily have been wntten out on
register, rules and play B8 A i few pieces of A4 paper and
sample clue, how to claim the S0id for a tenth of the | e
prize and sée thé real L As for the game itsell
definitely good if you are into
All clued up? cryptic clues and mind-bending
| rzles. but | we | not say il
The rules program is good was for the majority of games
There 15 a nice sequence of wers. Needl to sav, | have
graphics to stan 1 ke not filled in my registration forn
moves across the screen and Vel
T turns in a lock. After reading
L KRAKIT is a new program from the rules, | pressed for option 3 KRAKIT is priced at £9.95 and
& F.r'.ll._ {_-';';'r":"'.”'i which claims and had a glance at the sample & available fron Artli C
10 be the ulimate adventure for ~lue. After the solution has puting Ltd. 396 James Reckil
the Spectrum/ZX81 with the been explained to you, you are f\'.--"..-' Hull MNorth Humbér
added bonus of a generous ’r“.llj'-,' (7} to start on the rea side HUB OJA
prize if you should be the first 1o his will, but (and it is a big but)
‘KRAKIT'. Retailing a1t £8.958 in  to claim the money, you must
this country, it certainly isn't fhirst solve 1Z£ clues before you
cheap but is it worth the can gain access to the bank ac
cash? There is only one way to  count in which the money has
find out cassette in, LOAD been placed. The prize money
"RULES préss Plav. sit back actually exists and just 10 make
. and wait things completely fair, Arti i
H Because of the complexity Computing have released the g i. FREGISTER.
ol the program. the rules and program simultanaously in 3 ' . ) . .
clues have been gplit up into  America to run on the Timex J 2. RKULESD #HND PLAY.
Iwo separate programs on the QO0, Artic are quite definitely -k . N .
16K 2:::(8‘; andl ﬁ"l'\ :-':,;:..1. 1rum going all the way 10 make : £ = R JH?IPLL f_'_.L_I_.If__ -
So, while -.‘..E! are waiting for the successful and fun not .I.:Ir'l|'-, - HOU TO CLAIM THE
program to LOAD, I'Nl tell yvou has there been a lot of press on 4 PRIZE.
something about the package the package, but Artic have set H
op itself : up a 24 hour telephone answaer i SEE THE RERL CLUES.
[T ngé so0 that contestanis can 3
The Stﬂl"'f 50 far." keep themselves informed
about the status of the contest
The story is that your eccentric  and the amount of prize money
o father has left you £10,000 in  now available (if the prize is not
L
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SOFTWARE REVIEW

Soft options

a

ZX81.

The Nowotnik
puzzie and
Other Diversions
— Phipps
Associates

If you're bored with that drat
ted Rubik cube, then the
Nowotnik puzzle is an original
concept i Ccomputér games
that might be just the thing for
you. The chances are you'll be
tearing out your hair in hand-
fulls trying to solve the puzzle
at the simplest level of play,
knowing that there are four pro
gressively harder levels to
move onto if you ever do
manage to get it worked out

““Easy it's only two dimen-
sional’’, | hear you say, as |
myself commented until,

that is, | had seen the pieces
shuffled and attempted a few
exploratory moves. It is indeed
a puzzle of merely two dimen-
sions, but don't be under the
misapprehension that it is,
therefore, a doddle.

At the beginning, and when
(and ifl) completed, the puzzie
is in the form of four large
squares. These squares are
shuffled by the computer using
a random selection of eight
possible movements. The pro-
blem is then to use these eight
movements to get back the
four squares in their original
layout. At the simplest level,
gach of the four large squares is
broken up into four by the shuf-

Puzzied by Dr. Nowotnik, after
lass of wine Nick Pearce
setties down to'checking out

some cf the 'software
commercially available for your

fle, giving sixteen smaller If you complete the puzzle, shed, later. | would have liked
squares; at the hardest level you are told the number of an option to reduce the number
the four squares are each divid- moves taken, and there is a of shuffles so that some logical
ed into 144 elements, giving a8 game save facility so that a method of solution could be
total of 576 elements alto partly completed puzzle can be developed by trial and error dur
getherl continued, and hopefully fini ing the first few tries: the sight

of a well-shufled puzzle on the

first attempt is itsell rather
daunting
The person who has

mastered the magic cube will
have a head start in tackling the
Mowotnik puzzie. Conceptual
Iy, the problem 1S similar; it s
relatively easy to complete one
square, or face, but it is solving
the whole puzzle without ruin
ing those squares, or faces
already completed that is so In
furiatingly difficult
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A very addictive game, and
as is so often the case with this
kind of competition of self ver-
sus the computer, it is very
hard to admit defeat and one
tends to persist, thinking that a
few more moves will have it
cracked. Perhaps it is fortunate
that the ZXB1 is less portable
than the cube, otherwise it
would undoubtedly make its
appearance at parties with the
nonchalant admission, by
devotees, of the number of
moves of ime taken 1o solve
the puzzle

A dynamic duo

Two other games, routineg in

Finally, Tenpin simulates a
standard game of tenpin bowl-
ing. The alley is displayed at the
top of the screen, with score
cards for either one or two
players displayed below. The
game is played over ten frames
When bowling, you indicate the
strength of delivery; a stronger
delivery is less accurate but in-
creasas the number of pins
which fall if you make a hit. Not
being a tenpin bowling affici
onado, | was intrigued by the
scoting which apparently is tiue
to life and is coupled with
‘strikes’ and ‘spares’. The
graphics are fair; the ball dis
appears when it hits the pins
and the effect as the pins fall

Computerwine
— Computerwine

If you make your own fruit
wines, you might find this

Instructions come in a8 22

page manual, which is well
written and extremely helpful
— a pleasant change, | feel; so
often, otherwise good com-

) comparison to the puzzie but and also disappear is rather dis package of interest. It is aimed puter software is let down by
nonétheless absorbing, com- concerting. Nonetheless, a primanly at the more experi- the poor quahi-,-_ul the suppor-
: plete this cassette and make it novel simulation to complete enced winemaker, and is a tool ting documentation. As well as
et good value for money the package. to enable precisely balanced describing the background to
In Demolition, a wall appears All the games on this Wine recipes to be designed the experimental work,
at the bottom of the screen and  cassette require a ZX81 with Quickly and accurately. For the together mllh the theory behind
the object is to knock down as more than 1K, and each pro amateur, it shows that there a 'balanced’ wine and giving a
=S many bricks as possible usinga gram is duplicated on the €an be more to making wine comprehensive explanation of
"% fired repeatedly at the reverse side. The programs can than religiously fDIIUWl_ng recipe the program, it also gives some
wall. There is a catch the all be LISTed. and instructions Dooks — perhaps leading to the useful practical hints on suc-
wall moves upwards at a slight- for making security copies are development of winemaking cessful LOADing and the merits
ly faster rate than you can given. Dr. David Nowotnik, the skills. of wvarious cassette recorders
— knock bricks out, and also more  author of the three programs, is The package is based on the and makes of cassette. It gives
walls appear; eventually the a member of the Aylesbury results of recent and apparently a lot of useful information of a
: iked game ends when a wall reaches Computer Club. extensive research which has more general nature to help the
umber the top of the screen. Points are led to the discovery of some of winemaker, although probably
ogical awarded for each brick remov- ‘The Nowotnik puzzle and the scientific principles which not sufficient to instruct a com
id be ed, and the total for the game is  Other Diversions’ costs £5.00 @overn the balance of wines. It plete beginner in the art of
o dur- displayed so that a competition and is available from Phipps 15 now possible to select winemaking.
t sight between a number of players Associates, Mail Order Dept., through these principles the in Five separate programs are
n the can be held, A fast moving in- 99 East Street, Epsom, Surrey,  9redients of the must to give a recorded on the cassette, and
rather teractive game and completely wine of the required acidity, each is duplicated on the
idiot proof my four year old body and alcohol content reverse side. FIFET."‘,". there is the
has daughter played for about an Flavour is not scientifically Preface; this takes three
e will hour without managing to crash defined but is left up to the minutes to LOAD and runs
ig the the program| winemaker through the choice automatically, starting with
piual of a large selection/combination some nice graphics. It then
inis of fruits although hints for displays a summary of a few of
2 one achieving a wine of good the more important points
iving flavour are given. The computer given in the manual. A mice
ruin programs cover the design of touch (although | feel it is
BCES, balanced wine recipes for dry largely unnecessary) is that the
50 in- and medium wines (Computa- manual itself is sufficiently
FRAM 2 wine intend to make programs comprehensive and gives full
available for sweet and dessert instructions as well as ex-
wines soon) amples,
o
L ]
0 « O FREEFEFRFXEXEP R L2 ¥
O . 0 + -
@ . © ¥ THOUSANDS OF *
8] O ¥ RESEARCH-BASED *
Q G * RECIPES FOR 4
AME - + BRALANCED DRY RAND *
a — = B % MEDIUHM UINES. ¥
s + WITH CONTROLLED: =
3 *
* FH 2
* +
* BODbDY *
* ¥
0 * TOTAL RACIDITY *
0 » *
0 FE2E2F AT ELERRELIEEE
O
0
0000000
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A wine time

The other four programs con
tain the calculations for the
wine balances. The selection of
the balance, and hence which
of these four balance programs
to use, depends on the wing
one wishes to make. Balance 4
should give a quick, dry table
wine; balance 3, a wine which
i5 a little improved in qguality,
fuller in body and slightly
sharper, but taking longer to
make; balance 2 and 1 give
wines of fuller body and more
flavour. Each of these programs
takes about six minutes 1o load

These programs are used to
create wine recipes by SDFJCI“'
ing (from a hst gwven in the
manuall which of the two
ingredient sub-recipes are to be
used (up to eleven can be com
bined), and the proportion of
each. The programs go on 1o
give data on the resulting
overall recipe (eg percentage
alcohol, acidity
. and body) and
ingradient

J‘quammeﬁ
i'ﬁ.
Pl

4 \‘ l:, ‘
“
A

In summary, a novel apph
cation for the Z2X81 and a very
well-produced package in all
respects. The programs are
easy to use, my only criticism
being the time taken to LOAD
which might tend to put off the
casual winemaker; and one
really does need a casselte
recorder with a digitiser, or fast
forward/cue facility, to be able
to locate quickly the desired
balance program. One could
overcome this, of course, by
SAVEIng each balance on a
separate cassette instruc
tions for SAVEing the programs
are given.

| cannot comment on the
guality of wines made using
recipes developed from the
Computawine programs
you’'ll have to wait a year or so,
I'm afraid, to find out the suc
cess of my efforts! Both wine
making and computing are time
consuming hobbies, and one
tends to preclude the other
too much wine and the humble
ZX81 keyboard starts 1to
resembile the cockpit display of
Concorde in complexity. For
those who can combine both,
this package may be well worth
looking at.

‘Computawineg”’ casts
£7.95, and is avaidable only
from Computawine, 9 Labur
num Way, Etwall, Derby.

40
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Space Invaders,
Scramble and

Breakout
— Microgen

Space Invaders is Microgen's
varsion of the arcade type
game of the same name in
which vou defend the Earth
from successive armies of in
vaders. On LOADing the pro
gram, you are presented with a
choice of three speeds (normal,
fast and superfast]. The in
vaders are displayed at the starn
of the game and there is a shon
pause before the action stans
to allow you to prepare
yourself. You have three lives
(bases), and lose one gach time
a bomb from the invader fieet
lands on you, or if you allow
any invader ship to get down to
the level of your shields. The
technigue is to knock out the
lower ships first with your laser
beam

Ten points are awarded for
each invader ship hit, and if yvou
clear tha first wave, another

will take its place, and
another Each time this oc
curs the game speed IS Increas
ed slightly. The game perform
ed well and | found it enjoyable
without being positively addic
tive. However, | thought the ac
tion was somewhat jerky, par
ticularly at the slowest speed. |
was told by an expernenced
player who had a go that it
bears the most similarity to the
arcade game when it is played
in the superfast mode too
fast for mal

The program includes the
aption 1o use Mlﬂrugen'b JOY-
sticks, which | think would
make a significant improve

Z2X COMPUTING FEB/MARCH 1983

ment over the use of the touch
sensitive keyboard for inter
active games of this sort. A
nice finishing touch is the dis-
play at the end of each game
giving the score for that game
and the highest score so far
thus enablng competitions 1o
be played

This game is also marketed
by Sinclair under the Psion label
with Bomber, also by Microgen
on the reverse side.

Scrambie is another fast in-
teractive arcade type gamae. n
this one, you are flying low over
mountainous enemy 1errain,
the object being to keep your
ship in the air for as long as
possible. At the same time, you
have to shoot down as many of
the alien attackers as you can
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and there are air-to-air and
based missiles to con
with as well. Points are
awarded for each alien and air
{o-ar or ground missie you hit

Your fleat 15 small three

shps and only one is in the
air at a nme, although you can

get a bonus ship f your score
reaches five thousand poents
Fortunately YyOou carry an
unbimited supply of ammunition

Pius onegé smart bomb i each
ship which will destroy every
thing in sight. The nearer you
get 1o the enemy bDase, the
mare frenetic become the alien
attacks on your ship

Again, joysticks can be used
and would be a definite advan
tage with this game. It is par
ticularly difficult with the touch
sensitive kevboard of the ZX81
o both mantan and achieve
forward and up and down
movement as well as batthng
with the aliens, As with Space
Invaders, the most recent game
score and "highest so far’ score
aré displayed to facilitate com
petitions

Another brick...

Finally, from Microgen, Break
out is the traditional "ping pong’
video game. Again you have a
choice of three speeds (normal
fast and superfast] and three
lives per game., You scorg ten
points for each brick removed
from the wall, and after each
hit, the speed of the ball in
creases slightly There are
seven angles of rebound off the
bat, and one life is lost each
time the ball misses the bat
You win one thousand points
for completely clearing the wall
(not much chance of that with
yours truly at the controls, but
with practice and at the
slowest speed, who knows...),
and a record of the highest
score 15 kept. A well-written

and r_'r'lll']"."r-itlll-! Version on this
not termbly mspiring theme

All these
games require more than 1K
and are written machine

code. They are ‘locked’, ie t

three Microger

programs cannot be
and, for example, modified by
the user, Thay parform well, are
enjovable, and are idiot and
crasn prool. However, wWith or
Iy one game on each cassetie
they are in my opinion rather
overpriced. There 15 only one
Fig -':rlilr'.l_i on eacn
although the review copies all

LOADed first time

‘apace Invaders’, ‘Scram
ble’ and ‘Breakout’ cosi £3.95
each and are available from
-'L'r-'.'_.’l_i_t,'r'-'l 24 Agar Crescent

Bracknell, Berkshire

Gamestape 6,
Breakout
— J. K. Greye

J. K. Greye are well-known for
l_i’.-’..--._! quality software for the
ZXB1, and this fast 1K game is
no exceplion

The three bat angles in s
version, with full scraen display

I sSMOoth

and the fast actior

makea it a treat to play. It is writ

ten in machineg code, and the
spead (choice of fast, medium
and slow), and the bat size
large or smalll can be wvaned

usimng FJO".F_ ‘ommands A
though written in 1K, this game
can also be played on a ZXB1
with 16K RAM pack by POKE
ng RAMTOP before LOADINng
the program full iInstructions
are given)

straightforward
usual Breakout wall of
bricks on this one either. The
up of pound signs
dollars when
hit. Ten balls are available and a
maximum scora of 5240 can

be acheved

-Jl 3TV g as

as !Il._-

wall 15 Du

which convert to

{but not by mel)
The instructions state that bat
movament is affected by using
the cursor keys 5 to B; on the
review copy, however, any key
in the top row from 1 10 5
moved the bat to the left, keys
from 8 to O moving it right

An excellent version of
Breakout. and good value for
money. That it rUNS on ar
pnanded 1K ZX81 isa

dable achievemeant

unex

~ O

‘Breakout” cosrs £7.95 and
is avadable Dy mai order from
J. K. Greyve, Dept. SU 16

[
Brandon Close. Oldland Comn
maon, Bristal, or from branches
of W.H. Smith and other stores




HAVEN HARDWARE
ZX PRODUCTS & JUPITER ACE

SAE for details. 4 Asby Road, Asby, Workington, Cumbria CA14 4RR.
Prices include VAT and P & P.

Some of the products are also available from the following agents:
THE BUFFER SHOP, 374A STREATHAM HIGH ROAD, LONDON SW16
MICROWARE, 5 ST PETER’S LANE, LEICESTER.

PHILLIP COPLEY HI-FI, 7 CLIFFARD COURT, OSSETT, WEST YORKSHIRE.

TRADE ENQUIRIES WELCOME
ZX80 & ZX81 HARDWARE

Repeating Key Module KIT £3.95 BUILT £5.95
(As reviewed by Popular Computing Weekly)

Inverse Video Module KIT £2.95 BUILT £4.50
(As reviewed by Popular Computing Weekly)
Keyboard Beeper Module KIT £6.95 BUILT £8.50
Keyboard Entry Module KIT £2.95 BUILT £4.95

Input/OutputPort KIT £10.95 BUILT £14.95

(Can be used with 16K RAM and printer without motherboard)
Programmable Character Generator KIT £17.95 BUILT £24.95
3K Memory Expansion BUILT for only £12.00

The most reliable memory expansion available.

Full-Size Keyboard with Repeat Key — The first of its kind

Built version plugs in. KIT £19.95 BUILT £24.95

ZX Edge Connector 23-Way Long gold plated pins £2.95
ZX Spectrum version £3.50

ZX SPECTRUM SOFTWARE CASSETTES

Fruit Machine Colour graphic representations of fruits. Including HOLD and
GAMBLE. £4.95

Solitaire Alpha-Numeric move entry. £4.95
Patience The popular card game (cheat proof). £5.95

Mancala The Chinese Logic Game. £5.95
REPULSER Repel the alien invasion. £4.95
WE ALSO STOCK A LARGE RANGE OF RESISTORS, CAPACITORS, ETC

e Access Card Orders Accepted
EN Ring 094 686 627

(24 hr. ANSAPHONE) g LRy

STOP PRESS!! “JUPITER ACE £8995

ZX SPECTRUM input/output port. The kit £11.95. Built £15.95. Plugs |

onto the back of the spectrum doesn’t require motherboard. (uses BAS/C in
and out commands).

42 iy ZX COMPUTING FEB/MAR 1983




SINCLAIR NEWS

What's in
store for

Al a recent press conference
Nigel Searle of Sinclair
Research was asked many of
thé guestions which have

béen on everyone's lips over
the last fe onths

The Microdrives were, of
course, one of the first topics
1o be brouaght up. Mr Searle
announced that he expected
to see the Microdrives

réleased in the first quarter of

1983. As to why there was a
delay in their introduction,
journalists were told that the
design of the Microdrive was
altered at a late date to
incorporate some
improvements., Mr Searle
explained why no details had
been given on the Microdrive
‘There is just no reason to

give them (our compeétitors)
three or four months lead
time. We expect the
Microdrives to improve the
sales of the Spectrum, but |
would expect the Spectrum to
sell on its own anyway.'' Mr
Searle went to explain that the
Microdrives will be using ''a
totally new matenal for the
rm_run]lr'.u medium. It's not
been used before in
computers.”’

Talking about Sinclair
Research's sales abroad, Mr
Searle had this to say about
their growth in the Japanese
computer market. “"We've not
made anything ke the impact
on the Japanese market we
would have hoped, but we will
be tackling it. The realistic
alternative 1s to do It on one s
own. It's a difficult job 10 do
but it's a challenge. If we took
that approach, we would open
an office in Japan, but as a
matter of choice we would not
manufacture in Japan. '

Moving onto the subject of
the competition, which seams
to have made itself more
obvious over the last few
months, Nigel Searle had

some fairly cryptic comments
to make. When asked if the
price of any of their products
would be coming down due to
the introduction of products
such as the Oric, he replied **If
thay knew what Sinclair were
going to do, they might well
have cut their pnces.”” And on
Binatone, Nigel Searle really
set the cat among the pigeons
with these :_':;-fnrn;lrﬁ:, 1
think we will worry about that
(the Binatone computer) when
they release the machine. If
we really believed the rumours
we ve heard, we would have
released the ZXB3 two
months ago

Nigel Searle shouldn't have
been surprised at the
avalanche of questions
resulting from his throwaway
I,_l;,}f'!'lf'l'.l_'_'i'.t f'.f!dl::llﬂl;_] a little on
the "ZXB3°, Nigel Searle had
this 10 say, ""We are going to
Iry 10 produce a machinge
which is quite differant from
any other on the market. We
want to create a new segment
ol the market it's not a
matter of moving up or down
the personal computer
market.’

The High
Street
Spectrum

Just as the ZXB1 began life as
8 mas order mem only to end
up as the darling of the chain
stores, so to has the ZX
Spectrum found its way onto
the High Street shelves

To an astonishingly quiet
fanfare, WH Smiths began
stocking the ZX Spectrum in
late November, 1982. And
there was good reason for
theiwr silence the first batch
of Spectrums delivered to BB
of the larger WH Smiths
slores were sold out
Iwo to three hours! However
now stocks of the Spectrum

Better

Hilda Bernstein, the South
"E"I“ﬁﬂn womens' and black
rights’ campaigner, has won
the first annual £5 000
Sinclair Prize for Fiction for her
novel. Death is Part of the
Process

Due 1o the very high quality
of the entries, the sponsors
agreed, at the judges
recommendation, to provide
im thes year only, 8 second

wWilhin

are widely available, WH
omiths are proudly beating
thew chests over their
computer coup

The 16K Spectrum will sall
at £125 and the 48K wversion
will be £175, both prices
inclusive of VAT, An extensive
range of compatible software
including WH Smiths" own-
brand range, 1s now avalable
n the larger branches together
with a new WH Smith
Computer Carry Console at
£14.95. A comprehensive
range of computer books and
magazines 15 also available in
the stores’ 'Computer Know
How departments

You should be able to
purchase a ZX Spectrum, and
accompanying software and
pubhcations, from any of the
larger WH Sm'ths stores in
England

recod...

prize worth £2,000 and two
third prizes worth £500 each
-".‘.T'IT'Ii'iIlJT"'_If'II'F the awards at an
2vening fl"l.r'i'ITIHf'l in Longon,
Clive Sinclair also presented
the second prize to Gill
Edmonds for her novel, The
L:-::n"l‘r1l-.’:r'|_ and third prnzes 10
Aviot John for [:1‘..55,||1-;_j
Cursors and to Philip Latham
for Sara Singing. The judges
for the Sinclair Prize for Fiction

were Frank Kermode, Dawid
Caute, Richard Hoggart,
Mervyn Jones and Polly
Toynbee

Explained Clive Sinclair as
he was about to award the
prizes, ""We are delighted to
make these three additional
awards in the Pnze s inaugural
yvear, because the authors
responded so well to our
purpose of encouraging new
wrnting on critical 1ssues. In
particular, Hilda Bernstein's
winning novel completely
fulfilled the Prize's criteria for
high Iiterary ment combined
with contemporary social and
pohtical relevance.’’

To be published in the New
Year by Sinclair Browne, Hilda
Bernstein’'s novel Di—'.:-rt."l 15

Part of the Process, is based
on Ms Bernstein's own
experience of political conflict
in South Africa. An inside
view of people and
organisations that plan and
carry out acts of sabotage, it
deals with the tensions of
actual events and the complex
moral dilemnmas they provoke

The MNational Book L!.‘:"iil.ll.li.‘
are now taking entries for the
1983 award. If you fancy
Irying your hand at wnung a
novel for the Sinclair Prize for
Fiction, write for further
details from Barbara Buckley
Mational Book League, Book
House, 45 East Hill,
Wandsworth, London SW18
202
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disabled

.'

M5 8 result of close

collaboration between Possum
Controls and Sinclair Research
the ZX Spectrum is now
avalable in a form which
egdsiy operated by I

_'..'--.Jtlll"_,l

H 7

The P S SLIM 4

ysiCally
people

M, f:ll.'l". rum
e T

OIMes 1N Three s

Desk-top Scar f

gevice, 101

constant use in the otfice or

the Brief-case
Scanning model, a cased

schoo

VETSION allowing accessones i
be carned in the lid
Expant
people with

or iremor

Tha

and tne

1 model, for

operated Dy usiINg any 1
input to scan the hight around
the front pane
complete raplica
aspectrum keyboard. In

aagdition, an aight-way method

of selection can be empl

which is a
orf the

g a joystick or footskate to

Fyr i
AT L

» faster selection
The Expanded keyboard

version is an enlarged

k---\.:.-._|!r1 'r?[||||,_.,

Spactrum keyboard and has

f v

‘Whv hadn't it been done
before
question being asked about
this product. It's so simple and
yat 50 useful

Ouicksilva have announceg
keyboard overlays which will
be provided free with their

games Meteor Storm and

seams o 'be the man

a4q

machines

the keys recessed and spread

it 1o tacihitate |||'.1-r.:':|nr'.
There are also spead, delay
and tone controls which can
be adjusted to suit indmnvidual
operabion reguiregmeants

As well as the reqular
Sinclair manuals
Possum computer handbook

winich details tha setung-up

thare is a

and operation ol the Possum
machines. All systems are
avalable with 48K RAM
Possum
rmakin

Controls will also be
g recommeanded
educational software available
Ihe Expanded keyboard
model can also be used in
conjunction with the 16K
ZXB1 and, as with the other
Possum products, the devices
Impatibie with the
Sinclair range of accessones
The price of the units is
veéry much dependent on the
nput devices used with the

and for further

tans, you should get in
touch with Possum Controls
Ltd, Middlegreen Road,
Langley, Berkshire SL3 6DF or
phone 0753 79234

Locading
problems?

If you expenence any
problems loading programs on
cassette into your ZX81, you
may wish to consiger an
American product that has just
come on the market

Called the Z-Dubber, the
unit (as you can see in the
photograph) interfaces
between the ZXB1 and the
tape recorder boosting the
reproduction of the sound so
that even the maost difficult
cassette program will load
easily. Additionally, the
Z-Dubber allows you 10
connect two cassette
recorders together to create
E;D{:d backup copies of Your
[Jr:}gldr'l'l-h

Battery-operated

sells for §29.95 in the United
States, although you will
probably have to add a small
shipping fee if yvou order one
from the UK. For further
information on this device, get

in touch with Bytesize
Computer Products, PO Box |
21123, Seattle, WA 98111
U.S.A

Space Intruders. The overlays
fit neatly over the required
keys of the Spectrum for each
particular game. Then, as
Quicksilva say themselves,
thare will be 'no more
fumbling with keys and no
more thrusting when you

should be firing!’ the unit
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progducts are
f I INCE T
operation of the 5 Hr rangd
.’ Of COMmDUTeEr
u L y
] i RAae
He Measurement Module, whicl
5 designed t parate with a
- "
: ZX81, offering sciencs
|
| teachers access to a versatile
i gata gatnenng system witlk 1
. wide vanety ol measurament

data processing and d
options

The Measurement Module
omplate with
of programs whicl

Module and select the

Splay

COmes ( 1 Varety

yier T ir
o ate the

appropnate physical vanable 1o
be r

currént

geasured &g

maanatic field or

temperaturel. Although there
are no tches the
"..'--_,_lg.t_r.--ﬂ ent Moduls | L

channel selections are
performed by the program. A
the Module's fu
controlled via single key
strokes from
kﬁ")','..'lT:j;__ir-' of programming of
glectromcs are neaded 1
operate the instrumant

NCLONS ar

I Mam manw, no

the instru

In addition
offers outstanding prote
to the user's computer agamnst
the inadvertent application of
high voltage lall digital inputs
oUTpuls to the
through optical isolator
9""”? up to i E.'.l'{". Iwenioan
protection). The inputs to the
get Module itself are also capabl
of withstanding a very high
overload thus making it
suitable for use by the
students themselves

ted

omputer pass
all
e

983
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Measure for measure

Software 15 the key to the
mstrument’s Hexibility. By
urreant

.l1|FIi'p'

meaasunng voltage and

the program can mi

these guantibies and obtamn the
POWEr value ar Watts. In
W00 iTiNGg OVEer a
period nstrument
i ACT Jdoile
neter. Data can be gathered

ind displayed in large ::n]l‘:_'_-\.
far all the class 1o saa or in
umns of data taken at
requilar mntervals, or
AUTGMatic

= ¥ il
J iy plotted on a

graph as the axpernmen

But perhaps the

Ut § greatest stranath hes i

continuas

its ability to measure two
variables simultaneously and
then plot one vanable aganst
the other, thus enabling a
Qe numibear T relationships

between physical guantities 1o

be rapidly iny i
¥ywNIIST The 3

Jaimed at physicists

primarily
Spal 50 dil
of standard nological

Tound n

apnt npuls from a
varnearty
proges educational

establishments

.-|.r saecond umnit availlable is
the -|'.:-_»r‘d-_-a I",‘Imh,n- WA i his
:|"-_.!|:|I|1-|:1 10 anable a f'w['lill trum
or £X81 ontrol

to be used 1o

irms, solenoids,

i 1 . el a 151
nyaraunc and pneumatil

and stepper motors

ally six
relays capa of switching 5A
a stepper motor

In addition. It has a
built-in traffic light sequence
ind all mputs 1o the computer

to-iIsplators 50

each and

frivar 1C

pass through o

that the T T | ntert [ .'-.‘n Lilé Ol Wi ¥

damagqged by very | 0ol 10 the enthi it
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That's handy

Midwich

omputers. Also, as
the ZX81 and Spectrum do

LOmputer LOompany range o

Lid have announced high

o2
quality analogue joysticks tor not have an A/'D converter
the ZX81 and Spectrun buwlt i, Midwich have alsg
The joysticks are made of lesigned a low cost, high
injection mouldad plashic anad soeed, lour channel joystuck
are designed to si ntroller board. This plugs
comfortably in the hand into the expansic yt of the
Iincorparated nto the joysucks relevant machine and
arg potantiomeaters wihicn are incorporates an '-':.‘1"'"'
clammed 1o h.:'-\. & a ||||;-' connector so that other
axpactancy In axcess of pernpherals can also be a ided
200,000 operations (just oySucks are available
think how many ahen invaders it £15.98 per pair from
yvou could kill in that time Midwich Computer Company

A push buttor
the handle which can be
operated, 1

“fire” button

15 built into Ltd, Rickinghall House
Hinderclay Road, Rickingha
Suffolk IP22 1HH. Telephone

Each joystick or enquiries can be made on

0379 BAB751 b

or exan

pair of joysticks are fitl

DIN plugs to suit the Sincl




Sinclar Research have
announced a further collection
of software casseties to
1_',:'Jr!‘|p|E.r!‘I'1l|’_~r"|t their existing
range of business, educational
and games packages

Priced from £2.95 to
£14.95, there are 18
cassettes available in the new
range and have been specially
written by Melbourne House,
Games of Skill, Artic, Psion
and ICL

There are four adventures
for the 48K Spectrum
including Planet of Death, Inca
Curse, Ship of Doom and
Espionage Island (Planet of
Death will also run on the 16K
Spectrum). Two other
cassettes for the 4BK
Spectrum are Collector's Pack,
which allows you fo keep up
to 1,500 records of stamps,
LPs, etc: and Club Record
Controller, which enables
clubs to hold records of up to
300 members including their

names, addresses, etc. A
Reversi game is also available
for the 16K Sp:_"i_',ﬂu,-,ln

For the ZX81, Sinclair have
made available 10 new
software cassettes. For the
16K ZX81, there are versions
of the adventure games Planet
of Death, Inca Curse, Ship of
Doom and Espionage, as well
as Reversi, and two cassettes
with Thro' the Wall and
Scramble, and Super Glooper
and Frogs. For the 1K ZX81,
there are two packages: ong
providing a game of chess and
the other, a collection of 11
games such as Slot Machines,
Slalom, Space Pirate and
Maze

A useful ZXB1 Toolkit has
also been announced for the
Tﬁhiﬁgﬁi!Jj”h‘l{il"ﬁlt_Ll'quH_! new
functions: RENUMBER,
DELETE, MEM, DUMP, FIND,
REPLACE, SAVE and APPEND,
and REMEKILL

The Hobblt habit

Completing the new catalogue
of Sinclair software is their
piece de resistance, The
Hobbit. Based on the fantasy
land created by JRR Tolken,
the player takes on the role of
Bilbo, the hobbit. This
adventure program is
presented n words and full
colour graphics and is
designed to run on the 48K
Spectrum

Perhaps the most unigue
factor of this program is that
the user instructs the
computer in completely
ordinary English sentences.
The Hobbit program is capable
of very sophisticated
commumications using
adjectives, adverbs and
multiple sentences which the
Spectrum understands. In all,
the program has a built-in
hbrary of 500 words
You get to meet all of the

46

characters from Tolkein's
book, including Gandalf,
Thonn, Gollum, and many
others, and best of all, they
not only interact with you but
act independently as well. Due
to this feature, each time you
take part in the adventure,
events will proceed in a
slightly different way, and the
further you get into the land ol
Tolkein's Hobbit, the more
different it will get

Written by Melbourne
House, The Hobbit comes
compilete with a copy of
Tolkein's book and
instructions to play. Priced at
£14.95, for information on
this or any of the rest of the
Sinclair range of software,
contact Sinclair Research Ltd,
6 King's Parade, Cambridge
CB2 1SN or ‘phone 0223
353204

The people up at Work Force
must have been busy of late
judging by the huge selection
of sottware they have
dreamed up for the Spectrum
and ZX81

Looking first to the
Sspectrum software, they have
devised a package called
Programmer’s Dream which
provides the user with a
number of extra features such
as RENUMBER, BLOCK
MOVE, BLOCK ERASE, LINE
ERASE, SEARCH and
REPLACE, DUMP VARIABLE
STRING, as well as commands
to make a guick check on the
program and variable size. The
features are called from just
one line of BASIC and operate
instantly. The Programmer's
Dream is priced at £7.00
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SOFTWARE NEWS I

Uthar software for the
spectrum includes a
Disassambler in 1,500 bytes
0] Loader., a machine code

e ol o
Tl
A [

ficaceambiler
i5d i

and Renumber

Delete a f iI5l machine code
loader which allows the user
o deling wheare IO FErUIrmeTr
from, what the new start
ahould be and spec -J\- 1he

semE A

The Disassembler
Di-Loader and Renumber
Delete are prniced at £5.50

L7.00 and £5.00

respectively
- And if you've got a 16K
f.’n"ll '\".'.ll.’h F e naven t

orgotien you. Among the

daohime
forwards and backwards

nume o save mankind from

L
lestructom: and
L in eight part
e function of

WIMChHh 15 10
games (and
a mini agventure,

uded

w how 1it's done)

create adventure
f that sounds

canfusifng
Ireasure Mountain, s ind
IO SHOW Wi
These two packages are

priced at £6.95 and £5.95

respectively

r_,".fn'.' programs

for the 16K ZX81 include

Address, which allows the
user 1o sat up hles of

ZX 80
which ','...Il: oW Yyou
to run ZX80 programs on your
LAB1; and Greatest Games 1,
1 package which contans 10
|].|.I!'-"- SuUch as rr-l'. !"M.;.I.‘l'
Gobler, Star Defendear
Vampires, Minefield and
These last three titles
are priced at £4.95, £4.95
ind £5.00 respectively

arn on all

addresses on § dpe

Convert.

Orthears

o o

e intormasat
theca -! tos 'lul.: (daT s r,..._hi. ar the
Woaork Force range of sof
contact Work Force, 140
Wilsden Avenue
Bedtordshire or

454456

Ty
LLUITON,

phone 0582

In our recent publication

Poster Programs The Valley
of Adventure, some readers
are expenencing difficulty with
the machine code listing that

E more expeérenced users would
not Come accross
E To make the machine codi

easier to RUN and test land
harder to crash!), our author
Ray Elder suggests you make
the following changes

e 2 REM followed by 41 zeros
linstead of 42)

3 REM followed by 240 zeros
linstead of 239)
4 REM followed by 98 zeros
(instead of 103)
In addition
to read 3040 LET F
16985

To make testing Figure 5
hex dump easier, enter PRINT
USR 16985. S5 15 an emply
string, 32 bytes long ie, 32
spaces. It is used 10 clear a
i, All the machoe code and
BASIC listings work as
published

1040
USSR

:I\. senes 0l ;lr-'-.|r.|l'|'. 3 F

t;l-".llr'_ ANrounc a0 rl'.- I"..-.r-.-r
Kuehn which will turn your
ZXB1 into a very

biusiness machineg

clever

Among those available are
Matnx Planner, a matnx-based
modeling and planming
program

wihich

spreadsheet
Wordprocessor ilows

vou 10 process texl in capitals
or upper

characters on screan

and lower case

Commodity Trader, a
roqQram 1o help you keep a

record of vour trades on the

| rinter
o~
D

COMmMMOOItY markel with swour

broker: Forecast, which

provides the user with marke ot

forecasts, price fluctuan

Stanstics

and practuca
three practical modelling
proqrams basad on the Matnx
Planner: DLCF Planner, Cash
Flow Planner and Profit
Planner

Alongside these
Asher Kuehn have also
announced a set of
mathemanca

and statistical
programs such as

M and Fit, whick
can solve mathemalical
techmical and scientifi

RPM Calculator
which simulates the oparation
of a techmcal calculator
utiising Reverse Polish

athroulines

problems

A new range of software i1s
now availlable from Video
Software covering the fields of
business, education and
recreation

Written for the 16K ZX81
the range includes Video
Sketch, a program exploiting
the full graphics capabilities of
the ZX81; Video-Map, a game
in which you have to navigate
your plane to ils target
without being shot down
Video-View, which allows the
user to create a miniature
view-data system; Video
Graph, a ;||..|r~|:'|'|:] and design
aid: Video-Index, a
sophisticated indexing sysiem
allowing up to 1.000
references: Video-Plan, an
electronic planning chart or
spreadsheet’; and Video-Ad
providing an active information
display. Video-View, Video
Graph and Video-Ad can also
be used on the ZX80 should
you possess the necessary

and Statistics, which

?"\':l'l-ll..':.'l
overs t-stanstics, chi-squared

tor equal and unequa

expecied values and 2 x K

seem a hittle 1oo senous for

viou, therg

y are three programs

which tackle the lighter side ot

computing. The first, Truth, is

a ;n'n!:]r._:l'w wihich enaples your

ZX81 o enunciate an endless

succession of remarks about

omputing and e in the

world of the computer., Using
1 sophisticated hinguistii
model 1o generate English

comlenres ot '.p"nlnlr"|_ miast o1t

its comments are amusing, all
are .].Tr,._r,.n-_ll'

TH

e other two programs
avalable are Adventure and
Death, a tnp through a
mecheval casthe nhatited by
maonsters, ghosts ana

WhNICcn

e COCEpit ot

treasure; and Scout 1

puts you in your

OWnN Spacel :'\_L'r_ P50 \_|:.."‘!|| from
tha {!»_rr%'t HFCIes

A
All ot thesa e
0

programs a
priced between £5 and £1
and are availlable via ml
order. For more information on
how to obtain these cassettes,
wiith Asher

of Karmead

e oy 1O f
Kuehn
Ltd, 60 St Leonard's Gardens

Heston, Middiesex

a VISION

AMount of MEmory

Also available are a number
¥l games cassettes including
Football-League, Test-Match,
Stock -Market and Party-Tnicks

Every program is recorded
twice and with the excephion
of Video-Index and Party
Trnicks, an audio commenilary
descnbing the operation of the
program is also included. All

e more 'h-_'fl-';-_r‘_-‘- ::rllgrl1f1lf.
are accompanied by a
comprehensive operating
manual

A simalar range of programs
will so0n be availlable for the
ZX Spectrum

All of these programs can
D& orgered 1!-'.-' rT'lljli orger ||I"|I:1
are pnced between £3.95 and
£9.95. For more information
you could wnite to Video
Software Ltd, Stone Lane,
Kinver, Stourbnidge, West
Midlands DY 7 6EQ or ‘phone
them on O3B-483 2462
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e Aty bl Irish Amateur i W

e o outer club gg

Club comer ntact either Brendan Ha
ZX ':.:I.'Il'n{mtm:_;, it 22 Gortmore Avenud
145 Charing Cross Road Finglas 5t Dublin 11 o
London WC2H OEE nysell at the address be
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Edinburgh ZX £ SIS meRL et
Computer Club RO il g L. e
members and halp solve each
Dear ZX Computing ther's nroblems. There ars

The Edinburgh ZX Computer als0 tutonal groups S0 that the
- -
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Swindon Users’

Club

LM |
A
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¥
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!

international ZX

Spectrum Club

Dear ZX Comput

Our club will produce a |

monthly maaazine with

software, hardware

coONtact addresses

users and news. The abj

of the club is 1 ulat

programs around the world
F;f further details of the

Club send an Intern

reply coupon to the following

address

International 7 X

Club,

e — e ——————————————— e ——

CLUB NEWS e s e oo ey
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V & H COMPUTER SERVICES
PRESENTS

SPECTRUM SPECTACULAR ' Ls'g -off f;"“’ LN
T ————— o HI-STAK 9\39‘5/

From Warp %,
Factor Eight

arapt . ..| '.I' I_ I.:.. : y :-I I__...I . -.--..-- . sz']
SFECTHUM EPECTACULAH w book efticient keyboard operatior SPECTRUM
= & ...!. P —— T ¢t JXA U1C2G -
SPECTACULAR VALUE AT £4.95 PR i e TRS80
o iryindt for 89 s that professionat ook NEW BRAIN
' et up JUPITER ACE
WHAT CAN | DO WITH 1K? (ZX81) ........ £4.95 ® pracision injection mouded in qushy  E4C
WHAT CAN | DO WITH 16K? (ZX81) ....... £4.95 S R £ e e e
Order form. Please send me HI-STAK setis) (a1t £3.95 per

s&1) | enclose cheque P O for

V&HCOMPUTER SERVICES l
182c KINGSTON ROAD, N

STAINES, MIDDX.

TEL: STAINES 58041

usiness users please nole: PAYH Post code
" ' A To Warp Factor Eight, Dept THC
6 Pelham Road. Braughing. Ware, Hers S5G11 20U

| N.C.S MANAGEMENT GAMES 16K ZX81
ohFe Spectrum
° | DALLAS ‘ﬁ AIRLINE e

PRINT SHOP

T T T ————————— T T g

AUTOCHEF

FINANCIAL MODEL — MODELLER X

PRICES RETAIL STOCKISTS
ZXB1 OR SPECTRUM 16K 48K
£5 £6 LONDOMN Dala-asselle, 44 Shrolon Streel, N.W.1
€8 £9 Bulter Micra Shop, 310 Streatham High Road
S.W.16
BATH Micro Style, 29 Belvedere, Lansdown Road
£1.50 tor .TDA[':!-M?E,EJEEEHS 'EIECDU”T BOURNEMOUTH Zedextra, 5 School Lane, Kinson
' ur-and &7 Sor e five DAVENTRY Micro Style, 67 High Street
TD DFtDEFI LEICESTER Microware, Unit 5, 51 Pelers Lane
- MAMNCHESTER Micro-Link, 830 Hyde Road
J.M. Computers, 136 Park Lane, Whitelield
DEF'T ZX CASES CDMPUTER SIMULATIDNS NEWBURY Micro Style, 47 Cheap Sireel.

14 LANGTON WAY. LONDON SE3 7TL.
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SAVE £4.25 by receiving
o FREE magazine binder
when you
subscribe to

Cut out and SEND TO :

v )N
ﬁAJ_dld_
COMBUTING
513, LONDON ROAD.
THORNTON HEATH,
SURREY. CR4 6AR
ENGLAND.

Please send my free binder and
commence my personal subscription
with the Issue

SUBSCRIPTION )2 10 for Blssues
RATES £13.60 for & Issues
ek overseas surface

£24.40 for 6 Issues
Alr Mali

X COMPUTING FEB/MARCH 1983

7 /\ >
Ml b B
COMBUTING

Its true, by subscribing to ZX
computing you will not only receive
your personal copy direct to your door
for a whole year but also have a
superb AS.P. magazine binder in
which to keep your copies AND ITS
FREE!

All you have to do to receive your FREE
binder is book a new subscription or
renew an existing subscription to

ZX Computing before 30th April 1983.
What could be simpler? Normally
priced at £4.25, these attractive
binders will hold approximately 12
issues of ZX Computing.

Not for you any longer the chore of
having to track down dogeared copies
of your favourite magazine, instead
you will merely go to your bookshelf
and they will be waiting for you in
pristine condition.

Don't miss out on this outstanding
offer — subscribe today and receive
your FREE binder within 14 days of
your order being received.

S T T — ——— —— ———— T T —— — — — T — — A —— —— — — — — ——— — — — ——— Y— ——

SPECIAL OFFER

I am enclosing

Cheque Postel Order/Intern
Order for i

made payable o ASP Lia

OR

gejele g5 necessary

agironal Money

Debit my Access Harclaycard
‘delete g5 necessar

meertcardne || | [ ] [ [ 1 1 J ] T 1]

Please use BLOCK CAPITALS and include post codes

Name (Mr Mes/ Miss)
Address

Signature

Date

. —— ——— T T — — — — — — — —— — — — — — — — — — ——— —— ———— —— — ——— —— — —

i i e e e o rg i e




ZX81 EDUCATION

We present an incredibie
educational software
package written for us
by Mr P E Bloxham of
Loughborough.

This program is written for the
ZX81 and occupies 14%K
of memory so you'll need 1o use
a 16K RAM pack. Designed for
5-6 year olds, the program com-
prises a mixture of simple
arithmetic tasks and easy-to
play games, the sequence of
which is purely random, offering
interest and wvariety to help
stimulate the child’'s learning
and retain the child’s attention
for a reasonable length of time.

When you've typed the pro-
gram in, you will be greeted with
a friendly ‘Hello, my name is
ZX81, what is your name' to
which you will reply with your
name. The program then takes
you through a series of simple
teaching tests followed by a
number of games if you manage
to get the answers right.

Among the teaching tests are
‘Biggest and Smallest” where
you have to identify which of
two numbers is biggest and
which is smallest: "Simple
Sums’ in which you are en-
couraged 1o attempt basic addi-
tion and subtraction; and 'Sort
the Numbers’ in which you have
1o sort six numbers into theair
correct order of magnitude
Where the child is unable to
@nter the correct answer, after
a number of attempts, the cor-
rect answer is given. After all
entries, except in the games,
Newline should be used.

There are also a couple of
programs which produce nice
effects on the screen. These are
‘Fun Time' which draws shapes
on the screen such as flowers,
spirals and circles; and 'Sign
Writer’ in which you type your
name and the letters are made
up into a sign which is moved
across the screen.

The games provided in the
package are simple, but give a
break from the ‘number crun-
ching’. Some are offered as

52

reward for correct answers to
the sums, while others will be
offered to the child quite ran-
domly. There is a bias, however,
towards the sums rather than
the games, so the child should
spend more time involved in the
former. The games programs in-
clude 'Star Crash’ in which you
must dodge the falling stars;
*Racing Car” in which you guide
a racing car around a track
without hitting the sides; and
'Caich a Falling Star’ in which
you move along the bottom ol
the screen and try to catch the
stars which fall from the top of
the screen. The games all have
simple instructions and are very
user friendly.

There are also some very nice
programming touches which
should appeal 10 younger users.
For example, should you get the
answer to one of the problems
wrong you will get a large frown
ing face on the screen asking
you to try the problem again.
Should you get the answer right,
you are rewarded with a smiling
face and a congratulations
message.

The program runs at a fairly
slow pace so as not to leave the
child behind, but can be speeded
up if necessary, by adjusting the
FOR. . .NEXT loops — used in
preference to the PAUSE state-
ment which gives that distrac-
ting screen flicker. Likewise,
the sums have been kept sim-
ple, but could be made more
difficult by extending the range
of random numbers used

initiaity, children may need a
little help from parents but very
soon, at the highly receptive age
of & or 6 years, they will be more
than able to use this program
pretty much unaided. This pro-
gram presents a complete
package for the younger ZX
user, being both fun to use as
well as educational.

for infants

4

iz 3
HRLLEST” _

1S PRINT AT 9,5 "t43438d "
' 2% i
+*IE}FRIMT AT 1D, S, "Hkaaees
1*55*gainr AT 14.S: “9UIZX FOR "R
. 25 PRINT AT 1S.S; "#33313 333332
#RREE

3@ FOR I=1 TO 2aa

385 NEXT I

4@ CLS

45 RAND

S@ LET X=INT 11+30%RNL)

SETLETT ¥ 24T A SR ETNUD

6@ LET Z=INT (1+383RND)

61 IF X=Y THEN GOTO S@

62 IF X=Z THEN GOTO Sa

63 IF ¥=Z THEN GOTO S@

65 LET P=INT (1+1@3%RMND)

78 IF P<{6 THEN GOTO 1S@

8@ REM BIGGEST

81 REM h

82 LET =@
ETﬁﬁggiFﬂ;"TﬂE A: "UHICH ISsBIGGE
fagr | TANT THR ¢ 43248 %

96 PRINT

=)

98 PRINT

lﬁs IF g-{)‘: THEN LET B=X

iie@
iz
12S
138
131
132
133
i14@
145

PRINT

FPRINT

(13

IF B<Y THEN LET B=Y
IF B<Z THEN LET B=X
INPUT Bl

REM B=RCTURL BIGGEST
REHM W '
REM B] =l CH Ill-‘i =ﬂl -l'{*{
REHM ¥
IF B1=E
cosua 'B].Bﬂ-
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P O5Buchon.  EEEEREEE—S

146 GOTO 8©

1S@ REM 3 ST 1420 PRINT i
151 REM %

155 LET B=31 1430 PRINT , A "
16@ PRINT TRB 3. " FEEEFE 14-43?55,?1”1 TRAB 7.X;" - M
ST o ?7

165 PRINT TRB 3. "WHICH IS*3MALL 145@ PRINT

ESTa":AR; “2* 4 PR "

178 PRINT TRB 3. " EEE X X ¥ 3

‘2L X B 1478 INPUT X

R P T 1480 LET _T=T+1
88 PRINT “ 149@ IF T=4 THEN GOTO 1S538
i 1495 CLS

158@ IF Z=X-Y THEN GOTOQO 9200
1S1@ GOSUB 91@a@
1528 GOTO 1420
PRI A GLTRAR Y 153@ PRINT
185 IF B>X THEHN LET B=X 1548 PRINT "WELL "
200 IF B»Y THEN LET B=Y 1558 PRINT I UILL H LP YaQu wNOu™
20S IF B»>Z THEH LET B=Z 1S6@ PRINT "THE ANSUER IS " . X-Y
219 REM _ES 1578 PRINT *© XTI
211 REM AN 1S8@ FOR I=1 TO 1@

N 1585 NEXT I

% 212 REM
k 213 REM FE SRR I R 1S9@ GOTO 9@3s
15

21S INPUT B1l 200@ REM GAME-STARCRASH
220 IF Bi=B THEN GOTO 9200 20al1 REM
225 GOSUB S100 2018 PRIN : us LAY A GRAME *~

238 GOTO 1Se
100@ REM SIMPLE SUMS
ie®l REH
ig@8 PRINT TRHB
1209 PRINT

11 PRINT
12 PRINT
13 PRINT
"EREEREERERERER" 2014 PRINT

TRAB 9.

181@ PRINT TAB 9. “SIMPLE SuMs"™ 2015 PRINT TRB 11:"
1815 PRINT TAB 9 "#3 %32 %3 8% %% 2816 PRINT TRB 11"
1016 PRINT TREB 9. "EEEREREEEREE 2017 PRINT TRB 1@ "
1822 PRINT 2018 PRINT
1025 PRINT 2219 PRINT
183@ PRINT 22328 PRINT "PRESS M TO STEER YOU
- 1235 PRINT TAB 1@ "NOU A% R SPACESHIP™
= 1042 PRINT 2021 PRINT * -
1045 PRINT 2022 PRINT !
#* 1052 FPRINT TRB & “LET US DO SOME 2023 PRINT “IF YOU HIT 2 STRR TH i
SUMS" £ GAME ENDS*" '
106@ FOR I=1 TO =220 2024 PRINT "AND I WILL TELL YOU
) 1RES TjE‘f-T I YOUR SCORE"™
R 1870 CLS 2825 PRINT
1075 RAND 2226 PRINT
) 1080 LET X=INT (1+20sRND) 2827 PRINT
1099 LET Y=INT (1+28#%RND) 2838 PRINT "GET RERDY-THE GAME S I
119@ LET RA=INT (1+1@*RMND) TARTS SOON"
1105 IF A<S THEN GOTO 136@ 204@ FOR J: 1 TO 120
111 REM A ITIOMN 2045 HNEXT
1111 REM % 20S@ CLS
1115 LET T =0 2060 LET U=9
1128 FOR I=1 TO 7 2@7@ LET x=18@
1130 PRINT 2980 LET Y =15
1140 MNEXT I 2898 LET Z=28

21090 FPRINT AT - RNC#38;

FRIMT

>f. H

g%ég PE%HT AT R
1168 PRINT = L U=+1
1170 PRINT TRB 7;X;" + “;¥;" 213@ SCROLL
Ead oo gigg %E gﬁEE$:ENMLE£HE=‘:’-éa THEM
777 e B e
“EE :E§H$ LET Y=Y+2
* % " 2160 PRINT AT X.,Y. " WA«
@ INPUT 217@ PRINT AT 11.Y+1:
GE 1210 LET T=T+1 218@ IF PEEK (PEEH 16393+2S54PEE
1220 IF T=4 THEN COTO 1250 . 16399) <»23 THEN GOTO 2106
* % 1223 CLS 2198 PRINT W
1225 IF Z=X+Y THEN GOTO 92 22080 FOR_I=1 TO 3S
1238 GOSUB Siaa 2205 NEXT I
W 1249 GOTO 11S@ 2210 CLS
1250 PRINT 2220 PRINT
Y 1260 PRINT “UWUELL * 2221 PRINT
127@ PRINT "I u:l:t.l. H LP vYyOU NOU* 2222 PRINT
L] 1288 PRINT "THE RNSUER IS ". X+Y 2223 PRINT
129@ PRINT : *F¥F"" 2225 IF LJ:S'B THENM GQOTO Z223&a
138@ FOR I=1 TO 10@ 2230 PRINT “NOT BRD .AS
131@ NEXT I 3231 PRINT “YOUR SCORE LAS..
1358 GOTO 9@3s 2235 PRIMNI
1368 REM TRACT 2240 PRINT “WAS THAT FuUMm?"—
1365 REM H 2245 PRINT
1378 IF XY [ O 172 2250 PRINT “LET US DD SOMETHING
1380 LET T=0 ELSE NOW™
13998 FOR I=1 TO 7 2260 FOR I=1 TO 4S :
1498 PRINT 2265 NEXT I ’
1410 NEXT I 2270 COTO 9@3s
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IF W>»388@ THEN GOTO 2296
PRINT "WELL DONE “.A%
GOTO 2231
PRINT “UERY GOOD INDEED “ PR
GAOTO 2231

REM

REMH

FUN--TIME
PRIH! !HE !:"FUH-HTIHE “:A%

PRINT TRAB 4. " 3333333333333 %

L& & & T

Jails

FRIMNT TRHE 4. “"%4344334534333%3

5 5 & L

Jaze
3821
Jazz
I3
3®3S
3840

5 L

324S5
Jase
3@5S
3ass8
3862
3865
3878
3a8a
3a9@
3100
31aS
3118
3128
3139
NO(Y)
3140
315090
3185
316@
JZ2ee
JELC
3285
J288
J21a
3211
321S
3228
3228

3298
3388
331a
as3ze

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

PRINT

PRINT "SHAPE FOR wou"
FOR I=1 TO aa

MEXT I

CLS

RRAMND

LET A=INT {(1+1@sRNLC)
IF RA44 THEN GOTO 3289
IF A»E THEN GOTO 23480
REM PRETTY SHRPE

REM

FOR ¥X=1 i1aa
LET wY=FPIzx/5S5a&
PRINT AT 9s3C03
+1S:. "B}’

MEXT

FOR I=1 TO ais
HMEXT I

GOTO 3I2aa

REM FLO = PIRR
HEM™

LET A=INT (l+1@zRND)
IF A»S THENWN GOTO 326@
REH ER

REM
FOR
LET
LET

“WATCH ME NOW ";A%
"AND I WILL DRPAUY A PR

() +19,14=25SI

) EP 3
T=S*PI /188
F=232+3IN (S2T)
LET P=3@4+F3COS T

LET ©=20+FaSIN T

PLOT P.B

NEXT S

FOR I=1 TO iS5

MEXT I
GOTO 33aa
REM PR
REM

FOoRp = d
LET T=Sa3PI- 180
LET F=1.13T

LET P=3@+F3C0O0S T
LET @=2Q8+Fa33IN T
PLOT P.O

NEXT S

FOR I=1 TO 1S
NEXT I

CLS

PRINT AT &8.S: "MOU “:A%
PRINT AT 10,5; "ONTO SOMETHI

PIRAL
TEP B

NG ELsE"

332S
3328
3338
3400
34@85
3410
3415

a*tﬂND<ﬂ.El;

3420
3430

FOR I=1 TO 35
NEXT I
GOTO 9835

REM PRETTY CIRCLES

REM

FOR J= -1

LET o% ?HRI (INT (RND#11+12

FOR B=@ TO 288 STEP 182
LET G=Bs*PI-l80

3440 PRINT AT 18+J3%C0O0S5S G.15+J3%5SXI
N G.Os%

3458
3460
3470
3475
34809

54

NEXT B

HNHEXT J

FOR I=1 TO 1S
NEXT I

GOTO 3328

40088 REM SORT H HUMBERS

48381 REM .
41285 PRINT B I EEEEE 2222 0 02
2

A@10 PEIMNT TAB &."SORT THE NUMBE
t-gr

48315 PRINT TRB 6. "##%%2xdz2x+%%1
Mg

182@ FOR X=1 TO S

4025 PRINT

10380 NEXT X

4835 PRINT "WUHEN I PUT & HNUMBERS
(n] A

A3I6 PRINT

1240 PRINT “THE SCREEN,YOUW SORT
THEM"™

1841 PRINT

1845 PRINT "“INTO ORDER-SMRALLEST

TDO BIGGEST®
1058 PRINT
1855 PRINT
4868 PRINT
ER RIGHT ™
120780 PRINT
4B7S PRINT
24 GAME"
ADEED PRINT
1@8S PRINT I AH CHOOSIMG THE HNU
MBERS NOUW. . ."

“IF YOou GET wYOUR RAMNSU

“I WILL LET YOU PLRAY

4299 FOR I=1 TO 8@
4293 MEXT I

4095 CLS

418® REM SELECTION OF & NUMBERS
4121 REH I
1195 RAND

411@ DIM RA(6)

411S FOR I=1 TO ©

4120 LET A(I) =INT (1+20%RND)
1121 NEXT I

1122 IF A(2)=A(1) THEN GOTO 4100
1123 IF A(3)=A(2) OR A(3)=A(1) T
4EN GOTO 4100

4124 IF A(4)=A(3) OR A(4)=A(2) O
2 RA(4) =A(1l) THEN GOTO 4100

£125 IF A(S)=A(4} OR_RA(S) =AI(3) O
! AIS)=AI(2) OR A(S)=RA(1l) THEN GO
TO 41@@

4126 IF A(B) =A(S) OR A(6)=A(4) 0
R A(B) =A(3) OR RI(B)=A(2) OR RI(6)
=A (1) THEN GOTO 410@

113@ PRINT "NOW ";AS

1131 PRINT

4+13S PRINT “MY NUMBERS ARE......
114@ PRINT

4145 FOR I=1 TO ©
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11S@ PRINT RAC(I) ;" *;

1421 PRINT

1155 NEXT I 4425 PRINT “YOUR NUMBERS WERE...
+EE ¥ tiEELEr C'B !'ltllltlrtl'!ll..
1160 REM AS SORT+ENTER MBERS 1430 PRINT
UMBE 4161 REM 4435 FOR I=1 TO 6
1165 PRINT 444@ PRINT B(I) "
gl 1445 BN
PRINT *
¢17e £ YOU ENTER THE NUMBER $4359@ PRINT
4171 PRINT "'EE? PRINT “FROM SHMALLEST TO BIG
L1775 PRINT "SHMBLLEST FIRST 5 L
IERS SGEST LAST" s ERETS I B 4146@ PRINT “THE NUMBERS SHOULD B
4177 PRINT R R "
1180 DIM B (6) 1465 PRINT
RT 1185 FOR I=1 TO & 1478 FOR I=1 TO ©
1190 INPUT B(I) 1475 PRINT ACI) ;" *:
or | 3 WSS 1488 BEXT
: IF BiI)=RA(1) OR BI(I!=A(2) O
an?éf’égtg] N e T v BEE) 1133 EE%E “THERE YOU RARE "R
= = o
3 t4)=Ris THEN 8070 4319 ¢¢ng ERIHT “CHECK WHERE YOU UEHT
N 1197 GOTO 45S@@ WRONG ™
o 1198 NEXT I 4491 PRINT " #5333 35353333535 358%
1199 FOR I=1 TO 12 FEEFFFEEREER"T
AY :EBG MEXT I 113% FER I;l TO 7S
81 REM ZX SORT THE NUMBERS 4 NEXT
4202 REM 4494 PRINT
NU 1203 LET K=© 1495 PRINT "NOW TRY SOME SIMPLE
1523 FOR I=1 70 8 EEEEHFDR I=l TO 1S
F" =
s2 IF AII)>A(I+1) THEN GOTO 42 1133 EEET =
12190 GOTO 4
R £215 LET T=§:¢"‘I’, 4499 GOTO 1000
i 1220 LET R(I) =RA(I+1) 450@ REM UAL ID NUMBER INPUT
4225 LET A(I+1) =T 4581 REMH
1226 LET K=K+1 1518 PRI
Ega NEXT I ﬁﬂtrgﬁlm “URONG NUMBER-NOT IN
1 IF K=@ THEN T ' i
1232 GOTO 4208 ST R AS21 PRINT " #43 #5352 322223 %8
Laa 425@ REM EEREEEE"Y
LT (551 REM P So8 1%25 PRINT
358 oA T 3532 ERA . THED b weee e
L2600 IF =
O $ A(I)<>B(I) THEN GOTO 430 1%%% EE}S(T I
Q 1265 NEXT I
GO 4270 REM CORRECT 156@ GOTO 4100
1271 REM e e EN 3008 REM REURARD GRAMES
o 1272 PRINT 3281 REM
'6) 1273 PRINT 5085 RRAND
{24 eRIvT 3818 LTI 330800
275 P = <
TRa: maays T BiTEERUELL DU 8020 IF G>7 THEN GOTO 8699
- tg?u PRINT Siee REM mocIne coR
80 P T .
I L ga- 'n° ScUHOW vou CAN PL giég EEEH'T' TRAB 13’:lﬁﬁ=ﬁIHG :nn"
1281 PRINT " & i s
=1 FEEFFFEIRRpgs T TAAAAATXRINIXERY 213@ PRINT TABR 1@; “LARAAARNAR .-
285 FOR I=1 TO 3S 2131 PRINT
1288 NEXT I 3132 PRINT
1290 CLS 5133 PRINT
1295 GOTO SoQa 3134 PRINT
1300 REM U ANSWER GIUEN 3135 PRINT “"RACE YOUR CAR ROUND
1301 REM THE TRRACK
1310 LET C=C+1 3137 PRINT
14315 IF C=3 THEM GOTO 4400 %E;Eg"FHIHT BUT DO HNOT HIT THE S
1320 CL.5
- 5145 PRINT
BEss Eothy “NOQ ZiNg $15@ PRINT "OR THE GAME WILL END
ﬁgg I;g%:¥ “NOT QUITE RIGHT" g%gg EE%ﬂ
€349 PRINT "YOUR NUMBERS WERE... 3157 pPRINT
B e e 5158 PRINT
1345 PRINT 816@ PRINT "PRESS Z TO GO LEFT"
43S@ FOR I=1 TO ©& 3165 PRINT * "
1388 PRINT B(I) ;™ . 817@ PRINT "“"PRESS n TO G0 RIGHT"Y
| 1360 MNEXT I 3175 PRINT g
:ggg EE%N_}'_ 3176 PRINT
N 3180 PRINT “THE GRME STRRTS S00N
4370 PRINT “NOUW TRY AGRAIN" N -
4375 GOTO 416@ 3185 FOR I=1 TO S@
4400 REM HELP NOW MHWEELDELD S188 MNEXT I
1491 REM MY 319@ CL3
4405 CLS 3200 LET U=1@
4419 PRINT "UWELL “.AS 3210 LET X=1@
4415 PRINT “I UWILL HELP YOU NOU S290 LET Y=o
Z=9

883
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I 2X381 EDUCATION _

324@ PRINT AT Y.Z." il L 366@ PRINT -

83250 PRINT AT W X:*":*" S66S o S5 G0

AsE@ SCROLL :FﬁE_ FRINT FRESE2 M TO GO RIGH
82780 IF INKEYS="Z" THEN LET X=X- a87@8 PRINT ~ -

1 — 5675 PRINT

8280 IF INKEYS$="M" THEN LET X=X+ S68@ PRINT * THE GAME STRRTS SO
i oN*

52982 PRINT AT W, - a8 = o

S3@@ IF Z<¢17 THEN LET Z=Z 42 +RND aggg ﬁgﬁTlrl TO 3S

3330 _IF PEEK (PEEK 16398+PEEK 16 555 Bt Yz1e

399 #256) =128 THEN GOTO a3Se
37@8S FOR TO S
334@ GOTO BS240 3710 LET S=INT (RND3*25}
33S@ FOR _I=1 70O 1S 371S FOR T=2 TO 2@
335S NEXT 1 5720 IF INKEYS$="Z" THEN LET ¥=Y-

S536@ GOTO S@a3sS

1
540 REM SIGN-URITER - 5 i
5483 EE?W" o spa e |
3485 PRINT TAB 1@ R ad aar L LIS ThEN LET V=8

2841@ PRINT TREB 18"’ IF Y>31 THEN LET Y=31

37408 CLS

31%2 :E%ﬁ; 3745 PRINT AT T.S:"*#":AT 2a.v.: "k
83417 PRINT = - ? 5 =Y . -
3420 PRINT "YOU ENTER YOUR FULL 3780 IF T=20 AND S=V THEN LET Xs»
QEEE PRINT ﬂ7511IF T=28 AND S=Y+1 THEN LET

o =X+
E§S$DPEENT MEWY. & Volche: SEMEORN &Y a7s5 IF T=20 AND S=Y THEN GOSUB
3435 PRINT 3850
34408 PRINT “"MOUING SIGMN ACROSS T 3760 IF T=2@ AND S5S=Y+1 THEN GOS35U
HE SCREEN" 3_88se
344S INPUT BS 3765 NEXT T
3450 CLS 8377@ HEXT R
5455 = A - 8775 FOR I=1 TO 1@

8778 NEXT I
578@ CLS

23785 PRINT AT @ "UELL . ": R
A" 2333333338388 28798 PRINT RAT }E_EL“YDU CHUEHT
*iliiiiiii*iiiiiiii" XY OUT OF 8§ STRRS”™
3458 PRINT AT 16,0 "sssssssassas# ©795 PRINT AT 12.8; "NOU LET US D
[ *iiiiililliii*!*iii*” 2 SOMETHING ELSE

380@ FOR I=1 TO 35S
3803 NEXT I

3805 GOTO 903S

885@ FOR I=1 TO 1@

ET PaiEn B 5888 BRINT AT 20 -Tr-
3478 LET ef° B¢ S865 NEXT I s
8488 IF C<(31 THEN PRINT AT 13 25878 RETURN

——

ey : . 9008 REM GENERAL INTRODUCT ION

1-C).:B%(1 TO C) Saat B

8485 IF C>=31 AND C{(=LEN B§ THEN 3002 4 — 0 a
PRINT AT 12.9@;Bs%(C-3@ TO CJ st .S LLO. ME

BQQE IF Co=LEN B8 THEN LET Bp=Bs P86 PRINT AT 9.3 "33 F3 3T F55%#1

?:gs T . RENESRE I SRS . EEEE*EEEHT AT 12.3; “"UHAT IS YOUR

85S9@ LET C=C+1 NRAME 7" il

2S9S GOTD 2480 R s T RN REREERE ARSI

s NEXT I S@2@ INPUT AS '

351S FOR S=1 TO 1@ 3081 PRINT

8S28 PRINT AT 1@.12; m @ 2

3S28S PRINT AT 10@.12; "G00 ot 3@e2a PRINT

S53@ NEXT S S023 PRINT

3535 FOR I=1 TO 3@ 9825 PRINT "23 4344334434333 34844

*FFFEFFEEEFRET

3840 GOTO seas 9926 PRINT "NOU “: A% i

EEEE EEH cﬂiiH - Fﬂlliﬂi iTﬁﬁ 8027 PRINT “LET US HRAUE SOME FU

Eigfiiﬁr +; -.i"""*i*****' ????.??I?T.-l;'ERE UE Eu;;---;-..-

3618 PRINT TRE S."CATCH A FALLIN 829 PRINT "#3 #3433 444334425252 %3

3 STAR" FEFEEFEERREE"

S681S PRINT TRB S, "33333333333F%% 9032 FOR I=1 TO 35

EEEERE" 3033 NEXT I

3620 FOR I=1 TO S 3@35 CLS

3625 PRINT 9240 REM F ACTIVIT

3638 NEXT I 9841 REM

8635 PRINT " AS THE STAR FALLS 9845 FOR I=

FROM THE" 9048 NEXT I

36408 PRINT 9849 RAND

8645 _PRINT " SKY.YOU TRY TO CAT 98S@ LET A=INT (1+1@3RND)

CH IT 9@SS IF A<7 THEN GOTO Sasa

3652 PRINT 9868 LET B=INT {(1+183RND)

8365S PRINT “ PRESS Z TO GO LEFT 9@6S IF B>7 THEN GOTO 200@

v 987@ LET C=INT (1+1@3RND)
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RIGH

=Y 4

uB
osu

iME
FE ¥
IUR

2 2

. &

UM

1983

99875
3980
2098
3095
3096
5100
3191
3182
3105
9110
9115
9120

3125
9130
3135
3140

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
3145
315@
9155
5160
'5.!165

PRINT
PRINT
PRINT
PRINT
PRINT
FOR I=
NEXT I

CLS
RETURN

217@
2173
217S
318@
sS20e
S201

GOTO 4288
LET D=INT

“NO

e
Tl

1 TO 25

IF C<4 THENM GOTO 22882
(1+18@=RND)

IF D«6&6 THEN GOTO 1@
GOTO looa

REM unnuﬁ ﬁHEUiR Giiﬁ:
REM

L - R

TRY RGAINY

O
O

[ -
ENENEEEEN

REM EiﬁRECT Hﬂiiiﬁ iiUEN
REM

9838 PRINT ]

2282 PRINT
3285 PRINT
£ A STAR. "
3210 PRINT
3215 PRINT

9220 PRINT
9225 PRINT

“"WELL DONE
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“.A%; " -HAU

PRINT
PRINT
PRINT

PRINT
PRINT

»-- -B
m o oE
= b | ]
- »

» W " »
PRINT » ® e
PRINT B s .
PRINT * B |

PRINT

FOR I=1
NEXT I
FOR I=1
CLS
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT ™ * * *

PRINT * * * #
PRINT *

PRINT ™
PRINT ™

PRINT *- E o
PRINT & & A"
PRINT # # *
PRINT * i *

NMEXT I

GOTO 9@3S

REM PENING T
REM

'_EIIE‘EE
235
ll--

3248
3245

425e
I25S

5260
326S
3270

I27S
3278
S280
8928S
1298
3295
23aa
32385
s3le
93185

azze
932s

33
3335

3340
3345
3350
3355

=236@
8365
2808
2881
3885
3810
381S

TO 285
TO 3

#* #

EE T 2
2FFFTEFEE

HGE

FOR I=1 TO S

SB35 PRINT " #3338 333553333553388
2EFEFFEEEEEE"

9840 PRINT "“"SUMS ANMD FUNM FOR INF

ANTS ™

3545"PRINT e e
B PRINT

85SS PRINT

886@ PRINT "BY P.E.BLOXHAM

3865 PRINT “SANMAAAYYYYYYAYY Y

9870 PRINT "“"$3$#343333334334 333322

*i**!*i}i!if"

e R T

I=1 TO 35

NEXT I
3888 CLS
9889 GOTO oava
3988 REHM O -RUN
2981 REM
9918 SAVE “Si@°
3928 GOTO 1
9998 REM MORY
2991 REHM
2992 PRI BE+2S6s3PEEK 1

8397-165@9
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I  SPECTRUM GAME

S

‘.I"

David.Cro: wi‘ﬂ

Wwolverhampt:

written us a great
rogram in whic
ave to defene

Earth frg
aliens.

e B R B e W —

.
L e S IUAE FL R R R

-

Not an easy game this! You not always destroy the aliens. If The control keys for the Once the program has been
have three ships, and yvour mis an invader hits you then you will game are as follows typed n and RUN, yvou will have
gion s 1o nd the planet's surface lose one of your ships. The only to wait four seconds for the
of invading alens way to get more ships is 10 in- The '1° key moves your ship game 1o start not long really
Each time you fire 8 missile at  crease your score; you will get down when you consider the fate of
an invader and destroy It you an axtra ship when your score The ‘Q key moves your ship up Earth is in your hands
will be awarded 60 points but mncreases 1w 5.000. 10.000. The ‘P’ key fires a missile
watch out, yvour missilles may 15,000 and 20 000 The 'T" key stops the game
- BCRDER & FRFEE I 7 C 194 LET f£=7 LET 1=9
LS 286 IF t=1 AND INKEY $='"9g R t=
4 GO SLUE ond 1 AND IHNKEY $="1" THER®M &D TDO 159B
7 C HF 231 LET a=a+{INKEYE="9") — i INKEY
8 L t ="3')
E ' 232 IF INKEY $="t" THEN GO TO 75
L5
2803 IF INKEY $="p THEN LET 1=1
@ 2eaS IF a<sS THEN LET y =5
21&d IF a*11 THEN LET 2=11
o 215 PRINT AT a-=-1.3;"
ﬂ' :..:.Er Fn?h-r'l = r"“.l.‘!..-'."
218 PRINT AT a.3." £
58 HNEX 2= F =00 THEN GO TO 230
E= Fi::ﬁ el TOD Z 221 IF SCREENS {a,r) v THEN
70 TNT INK 4 GO TO S22
222 IF SCREEHNS {(a,rf+1) ' THE
E® HNEXT K N GO TO Sa&d
S2 PRINT PRPER @; INK 7.8BT A9, 222 PRINT &T a,7;,CHRs 146
&, SCORE 225 BEEFP .CZ2.0
18@ PRINT AT 4a,.e.;" e LET 227 PRINT AT a, i
-~ d=RND*56+5: LET i=285 229 LET f=f+1
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SPECTRUM GAME

{ 208 IF ESCREEN%E (a,.7F) 12 " THEN 790 PRALUSE 40
GO TDO 600 200 PRIMNT AT =.10,°
234 PRINT IMNK Z,AT a,5, CHR% 144 5§14 PRAUSE 3¢
;CHR$ 145 82¢ IF INKEY %« : THEN GO TO 7

238 PRINT INK 68T a,3,CHR4 149 S50 GO _TO 7T&C

CHRs 145 1000 FOR n=144 TO 15%5

4@ FRINT FAPER 7,AT iv,l10.SCRE 1010 FJ“H:' F=G¢ TS 7

EN!‘ = ¥ B .I.ﬂ-?i_"'- n'.":_i_;r‘- o l_‘-»l__d‘.' = =5 [ = i, inl) +fF

258 PFRIMNT PAPER @ IMK TL.RAT 19, y X

TR 1030 NEXT f

260 PRINT INK &,RT 3 3.a% 13438 NEXT n

268 PRINT INK 4_.AT 3S,.0:t% 1258 DATA b.2.ETH #4111123G02.8BIN 9

278 LET as=as{l TO 22)+asil) 1111110 ,BIr 113133383 15131333

275 LET b$=b$fl TO 221 +b%f1) 1,61 13311211 .ETM 21111108

2B LET as=as%i{Z TO 3 1866 OATAH .6 00.,2.BIN 31111113

¢&S LET bs=b${(2 TO 3 BIN 13111311080 .0

298 PRINT INK 7IAT d4,.:;:CHRS$ 147 10870 DATA &.0.0 o,BIN DBRI332AC

= BIN 29111110.0

295 IF s :>5888 THEN LET =i 435 10E@ DRTA BIM 2111840 . EIMN Q101G

296 IF =:100Q83 THEN LE] L+2 102 .5IN @1111190 ., 6IN OO111i085.8B1

29" IF LSQ2 THEN LE =1 +1 N 21018100 .BIN 1C0i0EBi&.BINH 1001

298 IF 200008 THE! =T L+1 010 . EIN 10010010

S@& IF 13 THEN LE = ‘AND ¥ 110 DRETA 2.&,.8,.BEIN 2811111 . BTN

1+11 1111111 EIN 1113113113 . BEIN 2811

85 IF i ¢12 THEN LET = . 151.0

J10 IF i ¢c=3 THENMN GO TO i8& 111@ DRTAR &.6,.0.0,BIN a2papes =

215 IF fF=531 THEMN GC o oAeE I S22¢11111.8.0

22@ GO TC 200 11290 DATA O.BIN 12 1183, 055 . 258

5898 FOR h=1 T™O = 255,288 . BIN 11111110.BTN 1111@¢

SOS PRINT INK &,;AT 2.5;CHR4 149 O

jCHﬁ'; 148 11530 DATHA O, 0. BEIMN 10000080 .8TM 1

S18 INK 7: PRINT AT a-3.f:CHeS 111108@,EIN 11171111.BINH 1118660

152 .I.HR';L is= PRINT AT a,f:CHR% 2.86,0

184 . CHR$ iSS: PAUSE 10 | 114@ DATA @,FIN OCOCL1L11,.BIN Q00

S52& THE € l""l"-IM“‘ AT a-1,f:CHAR% 11311 .6BIN Q900011112  BIMN @131 11 2

156, CHR$ 1S PRINT AT a2,.f.CHRs BIN D113131111.BTH 9113111 1.ETH &3

15&, CHR % 1%*‘*- RPRALUISE 1¢ 131131312

EZ1 TRV 11=60 0ATA O, BIr 10065000 . BETH 1113

S25 BEEP .1,-30: BEEF . 1., =25 eaaed ,5IN 113111008 ,BTN 11111506

938 NEXT H BIN 11111108,BEIN 13131331110,.BIN 11

8§37 LET =5 +60 11111@

; S40 FRINT AT a-1, PRINT 1168 DATA BIMN 011111112 .BIN 02111
; AT a,r; 111 ,BIN ©21131121.BIN 201123113 ,.BX
S50 GO TO 180 N @0011111.8IN 0COD11L1I1,.EIN OO0
2 GB® FOR e=X TO 3 IMKE 5 03111 ,6 ,2EE
: 602 PRINT AT a-1,4; " cCHRS AS 1178 DATA BIN 111113131310, BTN 313113
;"B ;CHRS$ 152 110,BIH 1111313110,BIN 1371111100,BI
805 PRINT AT a 4" CHR S 1S54 N 111110 . BTN 111100GG . BIM 11106
s B':CHR$ 1SS POUSE 1S Llalcls
607 INK £ 11&® DATA BIN 00111111 .BIN 03111
: BBE EEFEPE s =0 EEEPR a7 o 111,EIN @1311111 ,25%,255,255 ,2585
= BEEF . 1 ~I= , 2E5
been 618 FRINT AT a & CHR%: 15¢ 1198 DATA BIN f1ili@@@de BTN 11111
have 'R CHRS 15T o, BEIN 1131131113113@,2%55.,255.255.,255
the 8168 PRINT A1 . | iz 158 ==t -
rally W'.CHR$ 1S3. PAUSE 10 1288 DRTR 285 ,255,255.255,255, 25
g 820 NEXT < S,EIN 01211111 .8IN 002811111 ,.25=

827 PRINT AT a-1.4 i21® DATA 255,255,255 ,255,2585,25

ES0G PRINT AT a.a S.EIN 1132133110.BIN 11111100

832 PRINT AT a+i.4 =T 1250 RETULURN

SE 1S
— 655 BEEFR . 8 BEEF .G7T.-4 E. Sample screen display

L EEI’-" -..:'.1._

640 LET L=(-1 |
= 650 IF L=@ THEN GO TO 7S50 HIGH SCORE 15303 | !
e 7080 CO TO 1S@

EY S2 PEINT AT S, 1@, "CAME OUER
7S 768 BEEF .1.-3: BEEP .1.-1%: ®BE GAME ODOUVER

EP .1,-4 BEEP 1,-5 BEEFP .2,5

1 BEEP .i.-20

778 NEXT 7 Fress and kew Lo praud again
775 BEEP .1, , _

EEP _‘__{'; BREED - i BFFF .4.-20 SCORE 15306

777 Ir rhs -'_'_IF'!1 _ET hs=s

TEB PFQ'IN'T PAPEFR @. TITHK 7.8T 1.4
i "TMHIGH sCOoRE * shs; ™ Y- PRINT
8,10, "GAME 0L "'EH‘" PRINT .#HA
"Press anuy keu to play aga
RINT AT 12,10, "SCORE R
785 PRINT PAPER 4.AT ia.e:"

786 IF s>=hs THEN PRINT PAPER @
i INK 7;RT 15.3 “"You have the hi
ghEbt _PLDIE

s p ou have
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MACHINE CODE

How I wrote

my first
meachine

lan Turtle, of Ashby,
scunthorpe, explains
how he got to grips with
machine code, the
problems he faced, and
the triumph he achieved.

16508 TO PEEK 16396 + 256 « PEEK

9500 FORI
16397
9510 IF PEEK | 234 THEN GOTO 9590
9520 LETI=1+1
9530 IF PEEK |= 118 THEN GOTO 9590
9540 LET A= PEEK |
9550 IF AB3 THEN GOTO 9520
9560 LETA=A+128
9570 POKE I,A
9580 GOTO 9520
9590 NEXT|
9600 LIST

Listing 1

This is an account of how |

Line 9500 finds the end of the
program area, and sets up a
FOR NEXT loop to search
the listing. Line 9510 checks if
the byte is a REM keyword, If
not, it jumps to line 9590 and
back around the loop. Once a
REM statement 15 encountered,
then it begins to execute the
linres 9520 1o 9580. Line 9520
increments the | count to the
next byte in the REM statement
Line 9540 checks for a
NEWLINE, and the end of the
REM statement. If the end of the
REM has been found, then the
program again begins to search
for another REM in memory, If
the end has not yet been reach
ed, then the code of the
character is checked. If it is
greater than 63 then it is likely
to be a keyword with no inverse,
or a letter/numbear thal
already reversed, so the
skips this byte

If its value is less than, or
equal to, 63, then 128 is added
1o the value to get the inverse
(line 9560). Line 9570 then
POKEs this wvalue into memory
and ine 9580 returns to check
the next byvte in the program
Enter the program, and add a
Iine like 9951 REM XXX XX XXX
and RUN the program. The
listing will appear with the Xs
after the word REM in inverse as
requirad.

loop

Unfortunately, i1 takes the
program thrée seconds
achieve this. Admittedly, thres
seconds s not long 1o wait, bu
if this program had to sod
through a 15K program it would
take minutes. To be frank, |
thought this would be mon
trouble than it is worth

Eureka!

The obwvious answer was 18
put it into machine code. Unless
you aré a computer fanatic, then
| would not lightly recommeng

vou take the drastic step of
deciding to tackle maching
code

If you find BASIC programm:
ing makes you tear your hair out
in frustration with its emor
massages as you debug you
latest masterpiece, do not at
tempt to write machine code, o
vou'll soon need the services of
a hair-transplant specialist. It &
the most frustrating experience|
have ever gone through. Despite
this, the result were well worh
all the effort

The frustration made meé
write a simple BASIC program to
aid the development of maching
code, but more about that [ater,
Eventually, the program was
written and debugged, and §
shown in Listing 2

wrote my first program in

machine code, fo!luw‘mg the Op-code Hex Decimal Bytes
study of Toni Baker's book START LD HL,16549d 21A540 33,165,64 3
Mastering Machine Code on the LD DE.(16396)d ED5BOC40 237,91,12.64 4
ZX81°. It was a real struggle to INC HL 23 35 1
get the program actually work ENDCH LD AD 7A 122 |
ing, as many of my initial CP H BC 188 1
assumptions were proved JRNZ REMCH 2003 323 2
wrong. : :

At first, | wrote a BASIC pro .E% f't ég lgé ‘1'
gram to search through a pro RET Z C8 200 1
gram, and convert all the letters, REMCH LD A(HL) 7E 126 1
numbers and the like to inverse CP 234d FEEA 254 234 2
video; this not only looks good, JRNZ ENDCH 20F3 32,243 .
but allows REM statements 1o INREM INC HL 23 35 1
stand out in listings so long as LD A.(HL) 7E 126 1
there are not too many PRINT CP118 FE76 264,118 2
statements in the program, JR 2 ENDCH 28ED 40, 227 2

The program sat at the bot- CP B4 FE4Q 254 64 2
tom of program memory, and JEBNC INREM 30F6& 48.246 2
had to be typed in after the pro- ADD A.128 C680 198,128 2
gram which | wanted to LD (HL). A 77 119 1
transform had been entered. My JR INREM 18F1 24,241 2
BASIC program to do this is Listing 2
shown in Listing 1
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EEK

ting 1

ws the
ds to
/. three
rait, bt
o sort
t would
frank, |
¥ more

Nas 10
Unless
ic, then
nmend
tep of
achine

ramm-
lamr out

error
3 your
ot at-
e, or
ces of
t. It is
ience |
lespite
waorth

Bome
am to
ichine
later
was
ind is

Programming in machine code can make you old before your time

This is simply a straight
translation of the BASIC into
machine code Location
16514 inwards lie a REM
statement as the first line of a
ZXB81 program) is my favourite
place to store machine code,
50 the program was written to
occupy these memory loca-
tions. In theory, however, the
program is completely
relocatable, as there are no JPs
as opposed to JRs (things you
have to come to terms with
when programming in machine
todey. In practice, this
assumplion proved incorrect

The HL register at the star
of the listing is set to 16549
instead of 16509 to skip over
the actual REM statement. If
this was not done, the
machine code would search
itself, find the 243d one in-
struction after REMCH and
assume this was a REM state
ment. Than it would alter all
the machine code which
followed, wntil it reached the
118 two instructions after IN
REM. Obviously, this would
cause a crash

if, then, the machine code
was relocated, it would still
begin its search at memory
location 16549, and miss any
early REM statement. The
solution was simply to
substitute 16509 in START.

The idea behind relocating
the routine was to place it
above RAMTOP, to save hav
ing to reload machine code
over and over again n a pro-
gramming session. However,
disaster struck when the
maching code was used to in-
vert all the REM statements in

ZX COMPUTING FEB/MARCH 1983

‘machine code
loader® program. For some
reason, it corrupted the line
which read:

3050 IF B3 =""D"" THEN LET
A$=STRS B

To find out why, it was
necessary to find out how the
8K ROM stored line numbers.

| discovered that the com-
puter stores a line number in
four bytes. The first two bytes
contain the value of the line
number, and the second two
bytes indicate how many
bytes long the line i5. So a line
10, LET A PEEK 1, would have

the actual

- e
Pl | Tl e o
e ¥
A _tut_'&’\'l':::
l - d

the four ‘line number’ digits
reading 00 OA 06 00.
Strangely, the computer has a
‘double standard” here. The
lime number is stored with the
high byte followed by the low
byte. The length of the line,
woweaever, iIs stored the other
way round, with the low byte
first

Back to the
beginning

To return to the original pro
blem, the line number 3050

~will be stored in memory as
OBEA, where EA is the value

the program searches for. So,
the length of line marker will be
overwritten not a good way
to keep a bug-free program.
With this knowledge, 1t 15 ob-
vious that there is a set of
numbers that would cause this
problem. It was luck that un-
covered this bug (the numbers
are 234, 490, 746, 1002,
1258, 1514, 1770. . ..

This was all very satisfying
in its way. but it meant the
original machine code program
was practically useless, as it
would have meant the user
had to search through the
listing and change every occur-
rance of the line number sat to
something else, running the
code, then changing them all
back. A return 1o the BASIC
listing would obviously be a
better idea. '‘Back to the draw-
ing board’’, | thought, and at-
tempted a new approach.

| do not think it is just me,
However, | find it very difficult
to produce a brand new
method, or idea, straight after
an old one had been tested and

made to work. However, the
papers with a disassembled
listing (BASIC) were close to
hand. It was while rereading
these that the idea of using the
length of line indicator oc-
cured. Obviously, | cannot
claim monopoly on this idea -
| had read of its use elsewhere,
but | had not previously
thought of wusing it here,
Anyway, it sounded rather
complex. In fact, it did cause
the machine code to be a little
more complicated, but not too
difficult.

The machine code listing
was longer, but it used the fact
that the REM indicates the end
of a listing by two Newlines on
the trot to check for the end of
the program. It was with this
listing | was finally satisfied.
HL was loaded at START with
16509 since | had finally
decided to go for storing the
machine code above RAMTOP
for mare convenience. This
was done as follows:

ENTER POKE 16388, 216
POKE 16389, 127
NEW

Then the machine code can be
written, starting at address
32729,

So, after many hours , the
listing below was produced,
which did the job demanded of
it in the blink of an eye,as op-
posed to minutes. | tested it on
the longest program | could
find, and it took no noticeable
running time at all. As a con
clusion, I'd say that if you're
willing to stick at programming
in machine code, the results
will be well worth the cost in
frustration,

Op-code

START LD HL,165094
LSKIP INC HL

INC HL

LD E.(HL)

INC HL

LD D.IHL)

INC HL

LD A(HL)

CP 234d

JRZ ENDCH

ADD HL,DE

LDA,(HL)

CP 1184d

RET 2

JR LSKIP
ENDCH INC HL

LD A.(HL)

CP 118d

JRZ CONTS

CP 64d

JRNC ENDCH

ADD A,12B

LD (HL), A

JR ENDCH
CONTS INC HL

JR LSKIP
Listing 3

Hex Decimal Bytes
217D40 33.125.64 3
23 35 1
23 35 1
5E 94 1
23 35 1
56 BE 1
23 35 1
7E 126 1
FEEA 254,234 2
2807 40,7 2
19 25 1
7E 126 1
FE7B 254,118 2
Cc8 200 1
1BEE 24,238 2
23 35 1
7E 126 1
FF76 254,118 2
2809 40.9 2
FE40 254,64 2
30F6 48,246 2
C680 198,128 2
77 1189 1
18F1 29.241 2
23 35 1
18DC 24,220 2
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ANDREW HEWSONS BOOKS
T PROGRAMS FOR THE SPECTRUM

. lor the 40 BEST MACHINE CODE ROUTINES FOR THE
" SEEEIHHH Mr HELPLINE — the man | ZX SPECTRUM £5.95
- wiho an uf ZX 3 dr BASOM an i Hardman
?ﬁumumm TEXT sinid o e O R i

Sindair User, the author of
HINTS & TIPS FOR THE
ZXB0 and HINTS & TIPS
FOR THE ZX81 now
presents

Section A: Three chapters explaining what you need to know about
Z80 machine code on the Spectrum

How 1o load and save machine code,

How to use the system variables.

How memory 15 organised,

How program lines are stored

How to use the stack, the display, the attribute files.

How to call ROM routines — where they are and what they do.
The structure of ZBO code — plus a valuable glossary

= 20 original programs for
you 10 load into your
Spectrum

R O B O

# 20 interesting programs

for you to enjoy and learn Section B: 40 routines including,

from, # Scroll — up, down, side 1o side by pixel or by character,
« 20 great programs 1o & Search and replace, tokeén swap, string search,
teach you about fixed and * Rotate character, invert character — horizontally and vertically
variable length records, # Line remember — including GOSUBs, GOTOs, RUN etc
binary searches, bubble All routines are relocatable lexcept ‘line remember”)
sorts, graphic displays
and much, much more This book teaches the beginner all he needs to know in a simpla,
+ I ' 1 It
Program titles include easy-to-learn form and its an invaluable reference work for the
axpert 1oo!

Machine Code Editor — Write, modify, extend and load machine
code using this all-basic program. No need to use an Aswembler

when you have this program, NIGHTFLITE FOR ZX SPECTRUM  £5.95

Index File — Learn about hixed length records, sove numeric and

=1
string information, add to, sort, modify, delete and print your b 2 ‘ ; .
records. ldeal as a computer based filing system g s
Duckshoot — Learn how to manipulate the attributes file and hawve % Bl LR =
fun at the same time.
Graphix — Construct up to 210 graphics characters with the full ADF E - &
| on-screen editing facilities, enhance and modify them and recall - | | |
them later 1o build a detailed display to save on cassette, \\' |  Fuel
Spiromania — A program to stretch your artistic talents, imagination | /f i I R’ P '
and ingenuity, Draws a limitless variety of curves and spirals . | C 1
Plus: FOOTBALL, DIGITISER, DIARY and many mare DhE
FL DY Winp = A%D/0 &t
Available through Computer Bookshops and W.H. SMITH. I e ——  —
mﬂ n H ETAI L E RS :I‘f:; :\-:\-'-I ;n.ri'rrl'l.:,..
P CDDES £1.45 We are continually on the look out for o 2
& it W iR
Ban Thas » new outlets. If you are interested in 2
itpridmad stocking the tems advertised here, write Pamwilly *HAZBUS BIe MOUNTENE BN CIOM winds
et 1o us for our trade rates,  SURHTRE ST UNERS S S Non Diectona! Bescon
Baty TR e s WHF Dmnaieectionsl Range, instrument Langsg Syitem
*Resvouts Gesr, Flag, A Speed Crtance Mamiurmg
URGENT Eguwipment Verhicll Speseud ﬂﬂ"."‘r-.' “pabng Yinua
Iapliy of rurwiy on Bpprosc® 5 Moudes rom Taks oM
F”_DT Zxﬂ-l We require high quality Spectrum and - 1_:.;-; e ‘_:m. .f—ﬁ..:., " i fro o
£595 Dragon software. Good royalties paid
Essentially the same as Nightflite but Send your samples today for fast
without the hi res graphics avaluation
r---“-ﬁﬁﬁﬁ-- R
I = — -
PUCKMAN ZX81 ! Sty 1 R :
£595 I JUANTITY RO 05 |
All action display. Best score 1o date, : ' ' ' [ 1
scour the mare for food, dodge the 1 - -
ghost, eat a strawberry and attack the I l
ghosts :
I
. e —— a— —— — -
! |
HINTS & TIPS FOR THE ZX81 ] A l
£395 : MAKE CHEQUES PO’y PAYABLE TO: HEWSON CONSULTANTS
Available by direct mail order or through I nans
computer bookshops and W.H. Smith : L s taks phidde
I
THE PROGRAMS i
The programs sdvertised here are : My A & BaecipyCing b
available Trom computer book shops with ]
i h 3 j i ¥ ¥ l e
a solttware stand, and many independent | Poit 1o HEWSON CONSULTANTS. DEPT SU S0A St MARY'S STREET WALLINGFORD, OXON OX10 0€L
micro-computer shops | TEL ioas1) 3307
1

- ZX COMPUTING FEB/MAR 1983




THE
2.95

it

1983

ZX81 UTILITIES

J Elliott from
Cloucester
describes some:
machine code
routines he has
developed to

emulate some screen °
controls available on
more sophisticated computers.

A
AS a leacher | have access 10 The first routine defines a character on the s

screen 15 prompted to enter size and

both an AML 3B0Z and 4B0Z rectangular window of any removed and replaced with its positions for your window or
n 1ne COurse af tgacmng SiFéa .1[..1I'Hr |_||_||r|[ an the screen INvarse I!|"|‘-_ S vEry airective scroll WINQOW and also f'l
':-i.."""[".."_" Studies These l:]n. = :|alf-!"_+_l|_j the window car for gl'-,[||||~'-.|r_:'-. character H.!'-.."Ir'll:] dona this
tcomputers allow fairly easy be instantly filled with any ) : you are offered the option of

contro In particular character, or cleared, simply U5|ng the TGU“nES redefining. testing or ending
they allow the definition of by calling the routine. Any of the program. When vou end
"screen  windows' at any these parameters can be The easiest way of using the the program is automatically
point on the screen. These changed at any time from the routine is as follows ‘NEWed’ so that you can easily
Windows may t-r.% scrolled master program. This means First type in listing 4 and enter the BASIC code which
independently of the remainder that several different windows cave at least twice will call the routines
of the screen. In addition 1o can be used with the same Save 114 bytes of high To call the routines. the
this, the "GRAPH'' command program memory by poking addresses following commands can be
festricts scrolling to the The second routine uses the 1638Band 16389 withanew insérted at any point in the
pottom four lines of the same prninciple as the first. A value for ramtop. With a 16K BASIC:
screan window 15 again defined any machine, suitable values are ) Fill or clear window LET
My own ZX B1 does not gize and any position on the POKE 1638B8.140 POKE L=USR START
have these facilities The screen. When the routine is 16389.127 i} Scroll one I-"z- of window
“PRINT AT"' command is the called, the contents of the If you now enter ‘NEW' you LET L=USR (START + 39}
nearest equivalent., | decided window are scrolled up will have the space above i) Inverse screen-LET
o attempt 10 emmulate these '_h"l_ll,;l:,]h one hine and the last i :JEEEP free for the maching L LJSH -SfﬁHT + 9-1:
faciities with machine code line is cleared. The routine can code Where START is the start
subroutines The three be set to fill the last line with MNMow reload listing 4 and address of the machine code
routines to be described any character instead of RUN’. The code will be loaded which must have been
ncrease the screen handling clearing it to the area of memory you previously loaded the
abilities of the ZXB1 quite The last routine s a very enter when prompted by the parameters of the windows
considerably simple screen reverse. Evary program. You wil now be can be changed easily from

Sl St e e e e ——— e — = = =]
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ZX81 UTILITIES

within the BASIC program
using the routines, by
'POKEing’ the following
addresses with suitable
values;

Fill window

(START +5) = last line of
window

ISTART +7) = number of
lines of window

(START +20) 32-start
column of window
ISTART +25) columns

from end of window to line end
{(START + 30} = fill character
code

Scroll window

(START +44) = last line
number in window

(START +46) number of
Ines in window
ISTART <+ 59) 32-stan
column number
(START +64) = columns

from end of window to line end
ISTART +85) = scroll
character code

The program shown in listing
5 demonstrates how this is
done. It produces random
windows and fills or scrolls
them with random characters.
It can produce some quite
effective patterns!

| have included listing 1, 2
and 3 for those of you
interested in the assembler for
these routines.

Memory

Torunthe routines as described
you need at least 3.5K of
memory. Those of you with
less than this will nead to create
a display file by ‘PRINTing’
spaces to the screen before you
attempt to use the routines.
The routines will work perfectly
well with an 8K ROM ZX80 but
the following changes must be
made to the loading and
demonstration programs:

Loading program

Line 100 INPUT DS
Line 520 INPUT M3

Demonstration
program

Add line 115 PAUSE 100
Add line 116 POKE
16437.255

Whenever these routines are
used, you will have to use
‘PRINT AT' to print to the
windows. The normal ‘PRINT'
statement will print in the
normal way to the whole
screen.

2ZA0C 40
23

OE x

3E x RECTANGLE
Ba

3006

112100

19

1812

06 20 BEGIN

3E x COLUMN
B8

3807

JE x

B8

3002

36 x

23 NEXT

START

oD END

Ld HL, (Display File)
INC HL

Ld C,x

Ld A.x

CPC

JRNC BEGIN
Ld DEQO21H
ADD HL, DE
JR END

Ld B 20H

Ld A, x

CPB

JRC NEXT

Ld A.x

CPB

JRNC NEXT
Ld (HL),x

INC HL

DJNZ

INC HL

DEC C

JRNZ RECTANGLE
RET

find screen in Memaory

Hind first screen location
:number of lines to rectangle
;rectangle length end

:start reached?

;move one line down screen

Jdength of full line
(32-start column number)
;start of rectangle reached?

snumber of columns Lo clear
not finished?

:put character to screen
next screen position
‘repeat to end of line
;step past ine end

repeat to end of scrgan

Listing 2: Screen
scroll

2A0C 40
23

0E x
3E x SCROLL
B9

3006

112100

19

1822

06 20 BEGIN
3E x COLUMN
B8

3817

3E x

B8

3012

3EO1

B9

28 0B

ES

112100

19

D1

7E

12

EB

1802

36 00 LAST
23 NEXT
10 E1

23

oD END
20D0

c9

START

Ld HL, (Display File}
INC HL

Ld C,x

Lad A, x

CPC

JRNC BEGIN
Ld DE QD 21H
ADD HL, DE
JR END

Ld, B,20H

Ld A, x

CPB

JRC NEXT

Ld A .x

CPB

JRNC NEXT
Ld A, OTH
CPC

JRZ LAST
PUSH HL
LdDEOO 21H
ADDHL, DE
POP DE

Ld A(HL)

Ld (DEJA

EX DE HL

JR NEXT
Ld(HL),0

INC HL

DJNZ COLUMN
INC HL

DECC

JRNZ SCROLL
RET

find screen in mamaory
-find first screen location
lines to end of window
‘lines to scroll

:start reached?

‘move down one linea
:Jlength of full line

(3 2-start column number)
:start of window?

‘number of columns to scroll
‘not finished?

‘last hine!

5ave screen posihion
‘move down ong ine

;get screen in DE

‘move character up ona ling
;get screen in HL

:clear last line

get next screan position
-reapeat if not fimshed

‘step past ine end

sscroll imished ?

Listing 3: Screen
reverse

2A 0C 40
23

OE 16

06 20 LINE
7E NEXT
C6 BO

77

23

10F9

23

0D

20F3

co

START

Ld HL, IDisplay file)
INC HL

Ld C.16H
Ld B,20H
Ld A, (HL)
ADD A 128
Ld (HL), A
INC HL
DJNZ NEXT
INC HL
DECC
JRNZ LINE
RET

Hind scresn in memaory

‘find first screen location
Jines In screen

‘columns on line

‘reverse character at current
;Screen position

;get next screen position
-repeat if line not finished
'step past line end

repeat It screen not hinished

ZX COMPUTING FEB/MARCH 1983
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Listing 4: Basic

loader
10 REM LOADING PROGRAM FOR SCREEN ROUTINES
20 LET AS *ZA0C40230E123EQAB9300681121001918

30
40
50
60
10
80
85
90

100
110
120
130
140
145
150
160
165
170
175
180
185

1206203E18B838073E08BB300236802310F1230D
20EOC92A0C40230E123E0AB93006112100191822
06203E18BB838173E0BB830123E0189280BES1121
0019D17E12EB180236002310E1230D20D0C92A0C
40230E1606207ECE6B0772310F9230D20F3CO"

PRINT “"ENTER START ADDRESS FOR CODE

INPUT B

FORC=BTOB+113

POKE C. I16"CODE AS5) + CODE AS5i2)- 4786

LET AS=A%(3 TO)

NEXT C

CLS

PRINT “ENTER | TO DEFINE WINDOW, 2 TO DEFINE

SCROLL OR 3 TO END"™
LET D5 = INKEY 5

IFDS<C""1"OR D$ >*3" THEN GOTO 100

IF D% 3" THEN GOTOQ 500

IF 0% 1" THEN LET J5 ‘DEFINE WINDOW
IF D% 2" THEN LET Js DEFINE SCROLL""
CLS

PRINT AT 2,9:J%

PRINT AT 4.0: “ENTER START LINE

INPUT E

PRINT AT 4.0: “ENTER FINISH LINE

INPUT F

PRINT AT 4.0: “"ENTER START COLUMN
INPUT G

X COMPUTING FEB/MARCH 1983

190
185
200
208
210

220
230
240
250
260
270
280
290
300
400
410
420
500
510

520
530
540
550
560
570
580
590
600
610
620

PRINT AT 4.0
INPUT H
PRINT AT 4.0
INPUT K5

IF ({{(CODE K& >63) AND (CODE K5 < 128)) OR (CODE
K$ »>191)) THEN GOTO 205

ENTER FINISH COLUMN"'

"“ENTER FILL/SCROLL CHARACTER"

LET L=0

CLS

IFD§="2" THEN GOSUB 400
POKEB+ 5. F

POKE B+ 7, F-E

POKE B+ 20, 32-G

POKE B+ 25, 32 G+ H)
POKEB+30-L, CODEKS

GOTO BS

LETE=B+ 39

LET L 16

RETURN

CLS

PRINT “"ENTER 1 TO TEST YOUR WINDOW., 2 TO
REDEFINE OR 3 TO NEW THE PROGRAM
LET M5 = INKEY S

IFMS<"1T"ORMS 23" THEN GOTOQ 520
IF M5"'3"" THEN NEW

IF M5 2" THEN GOTO EB5
LETN=USR B

FORP=1 TO IF-E)

LET N=USR (B+ 39)

NEXT P

PAUSE 100
POKE 16437.255
GOTO 500

Listing 5:
Demonstration
routine {

10

20

30

40

50

60

70

BO

a0
100
110
120
200
210
220
230
240
250
260
300
310
320
330
340
350
360
370
380
400
410

REM SCREEN ROUTINES MUST BE IN MEMORY
PRINT “ENTER START ADDRESS OF MC ROUTINES'
INPUT A
CLS
LETE
LETC
LETD
LETE

INTIRND*22) + 1

INTIRND*B) + 1

INTIRND*32) + 1

INTIRND*{32 - D))

LETF= INTIRND*83]1 + (128" (IRND* 21< 1))
LETG= INTIRND*3) + 2

GOSUB (100*G)

GOTO 50
POKE (A
POKE (A 4
POKE (A + 20),32-D
POKE (A + 25).E
POKE (A + 30),F
LETH= USR A
RETURN
POKE (A 4
POKE (A +
POKE (A +
POKE (A + 6B4).E
POKE (A + B5).f
FORH=1TOC
LET J= USR (A +
NEXTH
RETURN

LET H= USR (A + 94
RETURN

51 B

e I

7,G

F

44),B
46),C
59),32-D

39)

65



2X81 CAME

Rat Race is a game for two @
four players and occupies 4K
memory, s0 you'll need yo
16K RAM Pack

Each player has a rat eac

and £ 200 with which to have
bet (vou may only bat on yvol
ratl. If yvour rat wins then y
win the amount you wager
and this is added to your casl

total. Should you lose, t
amount of wour flutter
deducted from your cash total
Should your cash total reac
Zéro, you are pronounced brok

Join the rat race with this program for
your ZX81. Phil Lester admits to having g

had a lot of fun writingitand hopes . .
you'll have fun playing it. | WL IR

L - g = e i = .__-. 1_ --.-_. . -.__
= . — s
Sample screen displays
PLAYER HNO.1 HAHME™ LOWUIE
FPLAYER MO.2 MAME® DOUIE
FLAYER HMO.3 MAME?S

B
¥
i
LOUIE YOU HAVE £2@@ .
HHART WILL YOuU BET ON NO.17 £100
HOUIE yoU HAUE ©£2¢aa
WHAT WILL ¥OU BET ON MNO.27 £150 - 2
+*
.*
COUIE YOU HAVE f£200 *
F 3
WHHAT WILL yYoaoU BET OMH MO.327 £SAa - = ) ) = - -
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Z2X81 GAME

¥ two to and out of the game 257 NEXT N
85 4K of Once the amount of each bet 29a CLS
ed vour has been recorded, the race is 295 LET u=o

on. Once all players have run out 3@ FOR N=1 TO P
rat sach of money, another game is of 3@3 IF R(N) =0 THEN GOTO 35@
o have a tered 10 which the reply yes (Y) by - :.?GS PRINT ... .RA$iNiI ;" YOu HRAUE
on your or no (N} must be entered. ' E";RIN) il _
hen yo 3068 PRINT ,,;"WUHAT WILL YoOu BET -

bl A ON NO.":N; “2";

(s 31@ INPUT B (N)

ur cash
e, the
ter 15
ih total
il reach
d broke

w
—
n

IF BEI(N)l *RI(N) THEN GOTO 210
PRINT " £",;Bi(N)

ME-AT M

GOTO 699

PRINT ,...A% 1N}, " I3 BRORE.

LG (0
SO P e

GENG<NOAG<UMONSSS0N SCSkA

LET U=uU+1

IF U=FP THEN GOTD 40902
HEXT HN

GOTO 690

GOSUB 4000

-

ECLs
FPRINT /T &.5, "vOou RARE ALL B

PRINT AT 12.5; "AMNOTHER GRME
SN

IF I%s="Y" THEN GOTOQ 43%

WORN =X eG-JO0n

RINT HT 16.5; "SHME PLRAYERS

YU THEM GOTO 259

i = = fa p;...p.:p LR S S AT LA R
DMe e

CL
785 FOR L=2 TO P=*5
710 PRINT AT L .O; " #"

75@ FOR L=1 TQ Ps%6 STEP S

76@ PRINT AT L.@; " - -

77O MEXT L /
788 PRINT AT @.9;
24@d FOR N=1 TO P
24S LET RAiNI =208
3SQ HNEXT WM

1022 FOR N=1 TO P

1@1@ LET L=HN#%5-3

10290 LET A(N) =A(N) -SGN (RND#3-.5

} = ({RIN) »221)

1940 GOSUB 2002

1850 NEXT M

1060 GOTO 19000

2000 PRINT AT L.AIN) ;" () =

201@ PRINT AT L+1,A(N) ;" CEg" ; CH

RE (N+1S6) ; ", ” A

2020 PRINT AT L+2,RA (M) ;7  =oypeges

2083@ PRINT AT L4+3.AMMN)Y " iy

28S@2 1IF A(N) =@ THEN GOTO 2201

210@ RETURN
=220 FOR M= TO 4
2205 PRINT RT L.,10; "
221@ FOR Z=0 TO ©&
2211 NEXT Z
2220 PRINT AT L.1e; " uk-EanEas
2234 FOR Z=& TO &
8) 2231 NEXT Z
122 PRINT AT 1@,5S; “HOW MHANY PLA 2235 NEXT N
YERS? (2-4)" 3000 FOR N=1 TO P
! 105 INPUT P 301@ IF R(N)=0 THEN GOTD Z206@
108 IF P>4 OR P<2 THEN GOTO i1@as 23@2@ IF A(N)=0 THEN GOTO 22S2
11@ CLS S@3@ LET R((N)=R(N) -B (N}
20@ FOR N=1 TO P S@4@ NEXT N
2285 PRINT ...."PLAYER MQ." M, " 3@4S GOTO 290
3 NRAME? JASA LET RN =R IN) +B iN)
210 INPUT A% (N) 3@6@ MEXT N
220 PRINT As$ (N) 3065 GOTO 290
2328 NEXT W 4008 FOR Z=0 TO sS@
235 GOSUB 4000 4210 NEXT Z
258 FOR N=1 TO P 41220 RETURN
| | 256 LET R(N) =200 S0e@ PRINT ....,.." OKRY BYE"™
Bai X COMPUTING FEB/MARCH 1983 67
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“mnp“ ‘IEK For those just setling out on the road

real computing. this pack transforms the ZX81 from a 1oy o a
powerful computer. Data storage, extended programming and

complex displays become feasible

Far even greater capacity, memory packs can be added
together (168 + 16 + 16K or 16 + 32K} The MEMOPAK 32K and
the MEMOPAK 64K offer large memories at economical prices

| (MEMOTECE

Hiﬂnclln The screen display behaves as a ‘window' on

a large sheet of paper on which a table of numbers is laid out
The maximum size of the table is determined by the memaory
capacity, and with a MEMOPAK 64K a table of up 1o 7000
numbaers with up to 250 rows or 99 columns can be specified
Each location in the table can be either a number which is keyed
in ar & farmula which generates a number, Every time the
command 1o 'calculate’ is given, all the formulae in the table are
re-gvaluated. Spreadshest analysis started as an aid to
cash-flow analysis, but this powerful tool has now been
genseralised and MEMOCALC with its special ability to perform
iterative calculations is invaluable in the performance of
numaencal tasks

=
r
-
."
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MEMOPAK Z80 Assembler .. ... crom

that your expectations are realised, care is taken at evary

L’fj: ' # 10 design features into the system 1o anticipate your frustrations
pays torestail them. For exampla:
| ies are cumulative e.g, 16K and 32K can be added to the

HEMOPAK 16X or even to the Sinclair 16K RAM pack.

[he HRG firmware allows commonly used constructions {such as
g #hading and labelling graphs), which might otherwise be
gyond the user's programming capabilities. to be evoked by a few
kmpie commiands.

[he Centronics | F converts ZX81 character codes into ASCH and
gy the print line to the width of the printer, still using the LLIST,
and COPY commands.

ing forward, Memotech will continue 1o back the ZX81 through
with fasi storage devices, pressure sensitive electronic drawing
g and mare software packs including a wordprocessor and an

2 imerface

QPAKS may be ordered by post (cheque, Access Barclaycard

g numberl or by telephone. Please make cheques payable to
plech Ltd. and please include £2.00 per unit for packaging and
geinland (overseas £3.00),

|

MEMOPAK Centronics UF 1. easi

ENTRONICS tvpe

By hara

= e

W JFCl &

EMOTECH Keyhoard . ...

faste

We want to be sure you are satisfred with your Memopak - g0 we offer
& 14-day monay back guarantes on all our products

MEMOTECH

MEMOTECH LIMITED, WITNEY, OXON. OX8 68X
TELEPHONE (0993) 2977 TELEX 83372 MEMTEC G
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ZX81 DOMESTIC

BRUARY 1983 | 1983 |
FE | | i

1 4 f':.t";‘.n‘rjrls}.- St vatenon

."" commitments.
|

1 9 Saturday
Week 7 50-3i

IfIF "f"..'e.-drnrfhr].?.-:,- Ash Wedmrioddy

| Wesk 7 47318

'OV TIPPE

130 W%@)W AR, -

Diary is a user-friendly program choice of six items. item 1 pro- character name and an eight wiin ¢ in ling 11
E'I::..Elﬂg fq::: the ZXB1 with 16K duces a prompt for the entry of digit code - this can 'gbe :::5 he;n .ﬁc?ﬁ?dﬂ:almi jetl.ﬁf
Wh;‘c 28 e s AR data couples which shoulq‘ be modified to take date and time. ning to the menu each time »
e 80 G IBP Qﬂ i iy entered one couple at a time. Entry must be in the form of data couple is entered. Provision
plays Pleasantly: Thea dﬂ'ﬂ Couples should be name (A$) followed by Newline, s made in lines 10 and 20 for
formatted meny providing a entered in the form of a 10 and date (Z3) followed by

200 data couples to be entered.
70
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hem 2 gives a scrolled
display of all the items currently

requires the answer yes (Y) or
no (N] before it will execute a

entered plus a warning that the save. The computer then
R menu is about to be returned displays a ‘save begins’
after completion of the scrolling. message and starts to executle
The menu is then returned. the save.
5 tem 3 prints a list of the i
AN swl  ems and then returns to the gi note in your
I menu. f you have much fewer ary

than 200 items of data, it's a
| wise move to BREAK execution
at this point and GOTO 80 as
otherwise you'll use up a lot of
2 paper for nothing!

\ Item 4 finds a name, A cue is
presented asking you to input
the name to be found. The
search is made based on the in-
ital three letters of the input
name; for example, ‘BILLY" will
tun up the names ‘BILL’,
‘BILKO’, "BILLS' and ‘BILLY", so
gon't be surprised if you get The program is aimed at
more names than you expect. those of you who have to make
You will be informed of a failed g record of past
search as well as a completed  activities, although it could also
search, but with 200 items 10 be used to keep track of future
search through this search may  commitments, Chris Wilder, the
take some time. When you have  author of the program, used the
found your chosen name, you program to keep a record of the
have the option of copying the customers he visits. The ‘find
rformation onto a printer or else  name’ option in ltem 4 is very
retuming to the menu. If COPY  useful for Chris as he often
i chosen, the computer will wants to know when the last
ftum to the menu once the time was he saw a particular

printing has been accomplished. customer.,
When a given name or names It is advisable to leave out
ae found, the corresponding redundant zeros when entering
gdates of entry are always dates and to use full stops in-
displayed next to the names. stead of dashes (simply because
item 5 does more or less the  t's quicker to enter dots on the
same as Item 4, but it will 2ZX81! The abbreviated dates

search for a given date rather will make data searches much
than the name, Once found, the

The program must not be RUN
when full or nearly full of data.
Always GOTO 80. This should
be overcome when saving from
within the program since this
automatically returns the menu
when re-loaded.

As this program is a diary,
you are able to make a few en-
tries every day saving, adding
and saving again until all 200
entnes have been made or your
chosen period has elapsed.

By

cal quicker as well,
0.315 date will be displayed Extremely simple in concept,
fiest, followed by the names with the multitude of prompts
5 entered on that date. and automatic returns, Diary
= hem & saves the program to  should be able to operated by
Pwaf'tm setting up a safeguard  anyone with a minimum of in-
n the form of a question which  struction.
5 REM L IAE™Y
180 DIM A% (Zwul . Ld)
20 DIM T2 T
38 LET As(Z808: =Y"EHWD"
49 LET Z5(200)="00-00. 00
5@ LET Bgs=" :
7o LS ;
56 FRINT + rggmh £ 400 "ENTER
A NUMEER" ] HEE ENT RY " . ;5 .::
i DIEF"LH‘T‘ LIE-T“ yU'3Y PRINT LIST
+2"4) FIND MNAME™ "S3 FIND DATE
bRy Aermte
9@ INPUT /A
180 GOTO A+*10006
1880 CLS
1010 LET X=1
1020 IF A$ (X, TO Z; ="END" THEN ¢
aTo 1670
1830 IF R¢$ix)=6B¢ THEN GOTO l1i1e@
1040 LET X=x+1
0 1805 GOTO lrf."lf.O
4 1070 PRINT NSEGEISIS-ENCISINR)
a 1100 CLS .
" 1112 PRINT “ENTER NAME AND DATE.
‘I' 1120 INPUT Fi$iX)
£ INPUT Z&iX]
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1140 CLS :
1150 PRINT "MORE DARTAT (v MNI"
1206 INPUT Ei p: -

1258 IF E$= THEN GOTO 1000
L5800 IF &= H' THEMN GOTO E@
Q00 CLi

A1D LET w=0

=820 LET A=x+l

2050 SCROLL

2040 PRIMNT A% ix) pol.

2@ IF As(X, TO I« "END'" THEHN
F0OTO Z020

2@E® PAUSE =00

265 CLS =
207@ PRINT "I AM MOW RETURMING
a1y TOD THE MERNL"

50 FARUSE Z00

2090 CLS

2100 GOTO 5@

3R CLS prem

D10 LFRINT YUhIARY T

3020 LFEINT

S030 LET <=0

Z04@ LET N=X+1

3050 LPRIMT A&iX: . ", ZHiX)
TIQEO IF A% LX) u\‘EHD“ THEN GoTOD l‘"
A48

Z07V0 COTD 806

4000 CLS

4210 PRINT “MNAME. FLEASE"

4020 IMNPUT D¢

49030 IF LEN D§«<¢5 THEN GOTOD 4020
4040 LET FP=0

49059 LET X=1

4060 CLS

4070 IF As$I(X., TO 3) <Ol TO 33 7T
HEN GOTD 4100

40650 LET P=1

4098 PRINT A$iIXNI ;" Y, Z&LX)

4100 LET X=X+l

4150 IF A%(X, TO 3) «:"END" THEN
GOTO 4070

4160 IF P=@ THEN PRINT D%." NOT
FOUND*

4165 PRINT

4170 PRINT “"MENU OR COPYT"

4180 INPUT M&

419606 IF HMe=""HM" THENM GOTO 65O
4200 IF M&="C" THEN COPY

1205 CLS

4210 GOTO B5O

S000 CLS

501606 PRINT "DARATE. PLEASE"

S920 INPUT US%

@238 IF LENM U$:¢3 THEN GOTO =020
Se40 LET P=0

S85@ LET x=1

Z060 CLS

5070 IF Z4iX, TO S)y<xUsl TO 3 7T
HEN GOTOD 5100

SOE@ LET P=1

SS90 PRINT Z&iX);:" "“.A&HELX)

S108 LET X=X+1

5150 IF ZsiX, TD 3)¢>"pR2/s" THEN
GOTO SO76

51682 IF P=0 THEN PRINT U%:"™ NOT
FOUND"™

5165 PRINT ;o

5170 PRINT “"HENU OR COPYT"

S18@ INPUT Cs

2190 1IF Cs=r" THEN GOTO EO
S200 IF C&="C" THEN COPY

5210 GOTO 50

&0 CLS

%RIHT oy e

E@38 INPUT U

5040 IF ULs="YV" THEN GOTO EOSO
ggﬁﬂ PRI AT 10,11; "SAVING BEGI
5055 PAUSE 80

E@S6 SAUVE “DIarRE-

8268 CLS

G@eve GOTO se -

A




16K or 48K RAM...

full-size moving-
key keyboard...
colour and sound... §
high-resolution

graphics...
From only

£125!

First, there was the world-beating
Sinclair ZX80, The first personal computer
forunder £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 ZX81 remains the
ideal low-cost introduction to computing

Mow 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
unrivalled

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 access toarange of 8
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

ZX Spectrum

Sinclair ZX Spect

1™

My VIDED

11111

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 acompeteant
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
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 R5232 /network interface board

-Key features of tha
‘Sinclair ZX Spectrum

| @ Sound -BEEP command with variie

1

| @ Teletext-compatible - user softwar

@ Full colour-B colours each for
foreground, background and bord
plus flashing and brightness-inte
control

pitch and duration
® Massive RAM -16K or 48K

@ Full-size moving-key keyboard-al :-
keys at normal typewriter pitch,
repeat facility on each key

@ High-resolution-256 dots
horizontally x 192 vertically, each
individually addressabile for true hi
resolution graphics

@ ASCll character set - with upper-anis
lower-case characters

can generate 40 characters per inggg
or other settings

@ High speed LOAD & SAVE - 16K in I8
seconds via cassette, with VERIFYES
MERGE for programs and separaté
data files

® Sinclair 16K extended BASIC- ;
incorporating unique ‘one-touch’ 38
keyword entry, syntax check, and SRS
report codes. '

i
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issettes —available now
L}
I The Spectrum software library is
every day. Subjects include

arder, education, and business/
id management. Flight
tion.. Chess  Planetoids

tensity
miry..Inventions.. VU-CALC.. VU-3D
i CubRecord Controller. .. there is
| ing for everyone. And they all
g full use of the Spectrum's colour,

‘ariable

- all Rind and graphics capabilities. You'll
 with Ve a detailed catalogue with your
" Expansion Module
2 high- Ihs module incorporates the three
tions of Microdrive controller, local
= and JETRnetwork, and RS232 interface
eannect it to your Spectrum and you can
folup to eight Microdrives,
vare mamunicate with other computers, and
line e awide range of printers
Ihe potential is enormous, and the
in100 []™° igwill be available in the early part
EY& 883 for around £30
ate
Cl=ir-
.‘I
d Research Ltd, Stanhope Road,

b , 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
ASCII character set -including lower-case
characters and high-resolution graphics

A special feature is COPY which
prints out 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
per line 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

TR L. b ]

|

The ZX Microdrive -
coming soon

The new Microdrives, designed
especially for the ZX Speclirum, are set 1o
change the face of personal computing
by providing mass on-line storage

Each Microdrive can hold up to 100K
bytes using a single interchangeable
-‘.T.r‘-r.‘gr]-" rT'-f.Jrj.-.|r1'

The transfer rate is 16K byles per
gsecond, with an average access ime ol
3. 5seconds. And you'll be able to connect
up to 8 Microdrives to your Spectrum via
the ZX Expansion Module

A remarkable breakthroughat a
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50

[_ N ,.

I

How to order your ZX Spectrum
BY PHONE-Access, Barclaycard or Access or Trustcard
Trustcard holders can call 01-200 0200 for EITHER WAY-please allow up to 28
personal attention 24 hours a day, every days for delivery. And there's a 14-day
day. BY FREEPOST=use the no-stamp money-back option. of course. We want
needed coupon below. You can pay by you to be satisfied beyond doubt-and we
cheque, postal order, Barclaycard have no doubt that you will be
_________________ —————
[_Tn: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Order |
| Oty Item Code ItemPrice Total |
E £ |
| Sinclair ZX Spectrum - 16K RAM version 100 125.00 :
| Sinclair ZX Spectrum-48K RAM version 101 175.00 !
| Sinclair ZX Printer 27 59.95 |
Printer paper (pack of 5 rolls) 16 11.85 .
| Postage and packing: orders under £100 28 295 '
| orders over £100 29 4.95 '
ol
| Please tick if you require a VAT receipt |
| *lenclose a cheque/postal order payable to Sinclair Research Ltd for £
| *Please charge o my Access/Barclaycard/Trustcard account no |
*Please delete/complete
| as applicable |
| Signature !
PLEASE PRINT ;
| Name: Mr/Mrs/Miss !
| Address |
| :
l Zxc g0z | |
FREEPOST-no stamp needed. Prices apply to UK only Export prices on application. |
___________________ —
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MoOtor

test

Thomas Ballantyne of Paisley
has sent us his 8K ZX81 program
which he uses to teach basic

electrical principles.

This program was devised to
simulate the electrical condi
tions which occur when a single
phase AC motor is in operation.

The first section of the pro-
gram draws a circuit diagram
which represents the motor con
nected to an electrical supply,
with instruments in circuit 1o
measure currént, wvoltage and
the input power. Readings of
these values and also of the
power output of the motor are
shown in the diagram. These
values appear when the motor is
operated.

Since the program is used in
the teaching of basic electrical
principles, it now asks you to
enter the values of four quan-
tities. These ara:

la) The motor efficiency.
(b} The motor power factor
{c) The input Volt Amperes
{d) The reactive power

Information can be obtaned
from the program in order 1o
devise a solution to these pro
blems. If you want to delve a bit
more deeply into the electncal
theory involved, then an elec-
trical text book must be con
sulted.

A teaching program should
be designed to comect wrong
answers. Entry of a wrong
answer causes the program {#]
display how the correct one
should be obtained. A further
entry of a wrong answer causes
the correct solution, and the

method of achieving It to ap
pear

The motor takes a random
current of between 1 and 10
Amperes. The supply voltage is
constant at 240V. This voltage
is chosen because it is the stan
dard value of the single phase
supply in this country. The cur-
rent is imited to simulate prac-
tical conditions; if the voltage
was to be higher, then a three
phase system of supply would
have to be used.

Motor ways

Lines 10 to 980 print the
diagram and set the variables. If
adifferent voltage, say 110V, is
required, simply alter line 750

ZX81 EDUCATION _

When the program is run, lings
1000 to 1130 generate the
questions 1o be answered, and
the methods to be used. The re-
mainder of the program is
devoted to displaying the
answers entered and to show-
ing the user how to cormect
them, if necessary.

There is no way round the
fact that a program of this type
is rather long (this one takes
about BK) as every eventualty
must be catered for. The disad-
vantage of any teaching pro-
gram is the amount of memory
that is used. Once it is made up,
however, it can be used ovel
and over again. It often also
forms the basis for a new pro-
gram at a later time
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470 FOR X=4@ TO 62
480 PLOT xX,14

TEST ON B SINGLE PHASE HOTOR 490 PLOT X.2
e —— S28 HEXT X
8 A 144 W 510 FOR Y=2 T0O 14

S20 PLOT 62.,Y

S3@ MNEXT V¥

S4@ PRINT AT zl,ae;"hﬂ
o590 PRINT AT 21.,22;"4"
S6@ FOR Y=2 TO 14

S708 PLOT 4@.Y

S5S80 NEXT Y

598 FOR Y¥Y=S5 TO 9

60@ PLOT 3@.,Y

6510 NEXT Y

620 FOR X=30 TO 40

630 PLOT X,1@

64@ PLOT X,S

65@ NEXT X

660 FOR Y=6 TO 1@

67@ PLOT 35,V

B30 NEXT ¥

682 PRINT AT 14,1; "PRESS NEWLIN
'_; (1]

6583 PRINT AT 1S5.,2;"TO START MOT

1152 U

___Roureur

TO CONT INUE

A sample screen display showing a circuit of a single phase motor R
6584 INPUT Ds$
685 PRINT AT 14,1;" I
1 REM "MOTOR TEST" 686 PRINT AT 15.,2;"
2 REM T.BALLRANTYNE
9 SLOW Sa7HEGOSUBR 742
12 PRINT "TEST ON A SINGLE PHr 888 FOR Z=1 TO_10@
3£ MOTOR" 592 PRINT AT 18,16, e
B p NT * R S F S N O O L TR L 7a@d PRINMT AT ]_;‘3',_[5, e i
o e 71@ PRINT AT 17,16 " {6 ‘
30 FOR X=2 TO 12 728 PRINT AT 17,16, " -
40 PLOT X,=S 738 NEXT Z
S@ NEXT X 735 GOTO S9S5Sa .
6@ FOR ¥=33 TO 37 74@ LET A=INT (RND*1@} +1 !
7@ PLOT a13.v 75@ LET U=240
3 PLOT 18.Y 76@ IF A=1 THEN LET PF=@.4
BO@ NEXT v 765 IF A=1 THEW LET EF=8.4
9@ FOR X=14 TO 17 778 IF A=2 THEN LET PF=@.45
198 PLOT X,33 7?75 IF A=2 THEN LET EF=0.S
15n PLOT % .37 ==® I A=3 THEN LET PF=0.5S
. NEXT X >a25 IF A=3 THEN LET EF=0.55
130 FOR X=18 TO 56 7@ IF A=4 THEN LET PF=@0.55
140 PLOT x,3s =355 IF RA=4 THEM LET EF=0.6
150 NEXT X 890 IF A=S THEN LET FPF=0.6
160 PRINT AT 4,16; "oOuuuvuo*™ al2 IF A=5 THEN LET EF=2.65
170 FOR X=48 TO &0 825 IF A=6 THEN LET PF=0.65
18@ PLOT X ,35 81@ IF A=6 THEN LET EF=0.7
190 NEXT X 815 IF A=7 THEN LET PF=0.7
200 PRINT AT &.,186; "OUUUUO" 820 IF A=7 THEN LET EF=2.7S
21@ FOR ¥=30 TO 35 838 IF A=68 THEN LET PF=&.75
220 PLOT 35.Y 835 IF RA=8 THEN LET EF=02.8
23@ NEXT Y 84@ IF A=9 THEN LET PF=0.8
24@ FOR X=2 TO 48 845 IF A=9 THEN LET EF=08.85
250 PLOT X.24 850 IF A=10 THEN LET PF=0.9
260 NEXT X 855 IF A=1@ THEN LET EF=0.8
270 FOR ¥=14 TO S0 860 LET U=UsxAs*PF
260 PLOT 45.Y 87@ LET O=Us*A*PF *EF
282 NEXT ¥ 880 LET 5=U=xR
285 FOR ¥=14 TO =5 398 LET X=RCS (PF)
2850 PLOT &6 .% 900 LET @Q=U A+#S3IMN =«
30@ NEXT v 918 PRINT AT 2,18;14; " W'
310 FOR X=52 TO S56 92@ PRINT AT 16.,21;0;" W~
320 PLOT x,22 925 PRINT AT 18,21, "ouTpPuT™
338 PLOT X ,18 Q32 PRINT AT 9,26;u; "y"
340 NEXT X Q4@ PRINT AT 2,6;RAR; " A"
350 FOR ¥=18 TGO 22 Q4S5 RETURN
360 PLOT S2.¥ 95@ PRINT AT 14,1, "NOTE THE UAI
370 PLOT S6.Y UES™
38@ NEXT ¥ 9628 PRINT AT 1S,1; R
390 FOR X=45 TO S2 b
400 PLOT Xx,20 87¢ PRINT AT 16,1, "PRESS MNEUWLIN
420 NEXT X E"
438 FOR X=56 TO 60 98@ PRINT AT 17.,1;"TO CONTINUE"
440 PLOT X,20 29Q INPUT X%
450 NEXT X 1002 CLS
46@ PRINT AT 6,0; "SUPPLY" 121@ PRINT “CALCULATE THE FOLLOU
462 PRINT AT 4.,8; "A" ING"” :
464 PRINT RT 11,27; "u~ 1815 PRINT "ENTER YOUR RANSWERS" b
466 PRINT AT S5,20; "u" 1216 PRINT
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1920 PRINT “EFFICIENCY OF MOTOR= 1215 PRINT

. 1220 PRINT "REACTIVE POWER="; INT
1821 PRINT (0+@.5) ; "UAR"

1822 GOSUB 4000 1225 PRINT

1823 INPUT AS 1232 PRINT “PROBLEM COMPLETED"
1824 IF RA$="YES" THEN GOTO 2000 1235 PRINT

1825 GOSUB 4020 124@ PRINT “DO YOU UANT TO TRY A
1826 INPUT E1 GAIN YES/NO"

1250 INPUT Z%

1828 GOSUB 4040 126@ IF Zs$="YES" THEN GOTO 1300
1838 PRINT. 1265 CLS
A04@ PRINT “POUER FACTOR OF MOTO 1270 PRINT

=7 128@ PRINT *

N e las INT “"OK TRY AGAIN SOME TI

1242 GOSUB 4000 —_
1843 INPUT BS$

1844 IF Bs$="YES" THEN GOTO 2500
1846 CLS

1@47 GOSUB 4020

l@é48 INPUT P21

1249 CLS

185@ GOSUB 4@40Q

1851 PRINT

1052 GOSUE 4080

lag@d PRINT

1878 PRINT "UR INPUT ="

1871 PRINT

1872 GOSUB 4200

1873 INPUT C%

i274 IF Cs$="YES" THEN GOTO 3000
1875 CLS

1@77 GOSUB 4020

l@e78 INPUT S1

1879 CLS

1050BGOSUE 4040
1885 PRINT
19299 GOSUB 4080
1292 PRINT
1994 GOSUB 4100
1296 PRINT

| 1108 PRINT "RERCTIVE POUWER IN VA 1404 PRINT **YDOUR ANSUER "“E1;" I

1110 PRINT “TO NEAREST UHOLE NuM 3 ,H2T CORRECT™

BER" i i
1115 PRINT 1408 PRINT “USE THIS METHOD
1333 IEEUB g“““ 1438 PRINT "EFFIC.=0UTPUT /INPUT"
1118 IF D$="YES" THEN GOTO 1518 PRIT
1119 CLS 3500 %:%g gg%:; "ALTER YOUR ANSUER"
1
1157 Oy Mne 1420 INPUT E1
1122 CLS 425 IF E1=EF THEN_GOSUB 1804
%igg gg?ﬁ$ 4040 édﬂﬂ IF NOT El1=EF THEN GOSUB 182
1125 GOSUB 4080 l44@ LET E1=EF
1126 PRINT 1458 RETURN
1125 BR3Ng “@° LEOITERINT N
11 15@2 PRINT s )
1186 BRINy ‘a=e 15@4 PRINT "YOUR ANSUER ";:P1," I
11 RINT S MNOT CORRECT ™
gl " T iSsr R AC o e w00
L] _:‘ L L
1134 INPUT Zs$ 188 PRTT
1135 IF NOT E1=EF THEN GOSUB 148 31508 PRINT "FOUWER FACTOR=INPUT P
1140 IF NOT P1=PF THEN GOSUB 150 e BATIT
116@ IF NOT INT (@1+4@.5)=INT (@+ 1s52¢@ INPUT P1
@:3)L THEN GOSUB 1700 1525 IF P1=PF THEN GOSUB 1852
T2z LD 153@ IF NOT P1=PF THEN GOSUB 185
1138 Eebv s pong: a
o " 154@ LET P1=PF
1176 PRAUSE 1S5@ IESo
1177 POKE 16437,2SS 1k oren
1178 SEsT T N—
1122 ERINT “CORRECT ANSUERS ARE" 1606 PRINT "YOUR ANSUER *;$1;" I
1138 ERINT "erricIeney-r;er 1587 BRINT'
161@ PRINT * -
120S PRINT N : 1631= FRIN$ ALTER YOUR ANSUER
1212 PRINT "UA INPUT=";S; "URA 1620 INPUT S1

4
=2 ]
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INT

28

TI

1625 IF S1=5 THEN_GOSUB 13883

i63@ IF NOT S1=5 THEN GOSUB 1900
1640 LET S1=5

1650 RETURN
1700 CLS
1704 PRINT
1705 PRINT
1706 PRINT "YOUR ANSWER ";01;" I
S_INCORRECT ™ |
1707 PRINT

1708 PRINT "REACTIVE POWER=UA SI
1709 PRINT
1718 PRINT "ALTER YOUR ANSUWER"
1715 PRINT

1720 INPUT @1

17285 IF @1=0 THEN_GOSUB 1958

1730 IF NOT ©1=0 THEN GOSUB 195@
1740 LET @1=

1750 RETURN
1500 PRINT
1801 PRINT
INCORRECT "
1802 PRINT
1604 PRINT

"YOUR ANSWER IS STILL

“"ANSWER TD EFFICIENCY

lﬁaﬁ EBéHT “"OUTPUT /INPUT=",0; " /"
1806 PRINT
1807 PRINT
505 PRINT  EEEEEENE R

1689 INPUT Z1%
1612 RETURN
1650 PRINT
1851 FRIHT
INCORR s
1652 PR NT
155?‘ PRINT "ANSWER TO POUER FRCT
#gg;ﬂpnlu‘r "INPUT UATTS /UOLTS XA

1855 PRINT W™ s RV EN R = PR
1856 PRINT

1857 PRINT
INT

1859 INPUT
1860 HETUHN
1S50@ PRINT
1582 PRINT "YDUR RANSWER IS STILL
INCORRECT ™

1554 E"HINT "ANSUER TO UA INPUT="

¥ =".95,; VA .
i90s pnan
1905 FRINT

207 PEINT NS s

L506@INFUT XS
1510 RETURMN
185@ PRINT

"YOUR ANSUER IS STILL

1957 PRINT “"YOUR ANSUWER IS STILL
Jicomnger
1959 PRINT "ANSUER TO REACTIVE °

196@ PRINT "POUWER= U % A % SIN G
1961 PRINT
1862 PRINT
ANGLE"

1964 PRINT

“"UHERE G IS THE PHRASE

1966 PRINT "G=ACS PF=";X#180/PI;
* DEGS. "

1968 PRINT

1970 PRINT "REACTIVE POUER=";V; "
BRI RTISING (X); M= INT  (0+48.5)

ﬁgi PRINT S

INPUT Us
198@ RETURN
2000 PRINT

281@ PRINT
2020 PRINT

::EFF IC.=0UTPUT I..IFITTE:'

2030 PRINT "

5040 PRINT INPUT WATTS"™
2050 PRINT

es "NOW UHATS THE ANSUWER

2060 GOTO 16026
2500 PRINT
2518 PRINT
T5 Lyt

25280 PRINT *
— —m

25320 PRINT *
MPS."

2548 PRINT
EE?E PRINT "NOUW UHATS THE RANSUER

2560 GOTO 1048
300@ PRINT
ggl@ PRINT
320 PRINT
303@ PRINT "“"NOW WHATS THE ANSWER
Al
3040 GOTOD 1078
3500 PRINT

“REACTIVE POUER=UA SI

3510 PRINT
“"WHERE G 1S5 THE PHRASE

"COS G=P.F.=INPUT WAT
S ———

VOLTS X A

"UARA INPUT=UOLTS X AMP

M G

35280 PRINT
ANGLE"
5530 PRINT

354@ PRINT "NOW UHATS THE ANSUWER
?il

3550 GOTO 1121

4000 PRINT "“UANT MORE INFORMATIO
N ? YESs/NO"

4218 RETURN

4025 PRINT - EEECENNNENENENEE
4@3@ RETURN

4240 PRINT ™ | oS S 3LESE M
4858 PRINT

4260 PRINT "EFFIC.OF MOTOR=";:E1

4070 RETURN

4aaa PRIHT “POUER FACTOR OF MOTO
E=" “ LAG™

40290 nETunN

410@ PRINT "URA INPUT=";51;" UR."
411@ RETURN

¢1egnpnIHT “REACTIVE POUER=";©1;
4130 RETURN

CALCULATE THE FOLLOWING
EMNTER YOUR AMNSUERS

EFFICIENCY OF HMOTOR=%
LANT MORE INFORMATION 7 YES/NO
EFFIC.=0UTFLUT LATTS

INPUT WATTS

HOW UHATS THE ARNSUER 7

EFFIC.OF MOTDR=0.8

POUWER FACTOR OF MOTOR=©.8 LAG
VA INPUT=1200 VA.

RERCT IVE POULCR=3990 VHR.

:

an’t solve the problem, the program will first offer you some

help and then. if you still can’t manage it, show you how to do it.
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I SOFTWARE REVIEWS I

Spectrum.

| expect that by now you are as
sick of turkey sandwiches and
Christmas cake as | am, and are
now on the lookout for some
post-festive inspiration for your
ZX Spectrum. Whether you
managed to survive the Christ
mas period with some cash or
you are wondering what 1o do
with that fiver you received
from your Auntie, here are a
number of goodies to choose
from

Adventure 1
— Abersoft

This is an adventure game, and
for the uninitiated an adventure
game is one of a ‘search’
usually for treasure of some

78

Inseard!
adventi

Now that the Christmas
rush is over, Paul
Holmes takes a look at
some of the latest
software for the zZX

in cCaves
Egyptian

description hidden
passages, jungles,
pyramids and the hke, Just to
make matters more comph

cated there are usually a
number of monsters and
mysterious objects whose sole
aim in hfe is to hinder or help
YOUuU on your quest

Abersoft's adventure, how

ever, has no harmful monsters
but makes you rely on your
own intelligence to get around
the passages and utilise the ob

jects you find to help you win
the treasure. In the first scene
you are looking at a water
house and you can see a large
set of keys, a shiny brass lamp,
some tasly food and a bottle of
water. You can instruct the

»

-

computer by giving it simple
oneé or two word nstructions
such as ‘get keys' or ‘take
lamp’. Using these keywords
you can pick up a number of
items that you might think will
be of use 1o you at a later point
in the gamea; you are allowed 10
‘hold” up to eight items

To find out what vou are
holding at any stage in the
game, you type "inventory ; the
computer’'s recognition of voc
abulary is very good, and fast
too due to the fact that the vast
majority of the program is writ
ten in machine code. The com
puter only scans the first four
letters of each keyword 50 "in
ve' is the same as "inventory’

To move about in.the game,

ZX COMPUTING FEB/MARCH 1883
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simple compass directions
should be given such as ‘N’,
E. 'S and "W'. Instructions
such as "enter are obeved such
that if you are next to a building
 1ne entrance 10 a passage,
you will appear inside

A 'smashing’' game
The adventure is based on a
nes of caves, canyon crawls
and passages. There are count
ess rooms with a white mist
ngenng on the floor (similar to
a Top of the Pops rehearsal,
maybe?). Most passages,
moms, etc, are empty but some
will contain useful objects and
tréasure. The treasure varies
from extremely heavy golden
nuggets to easily breakable
LY ] vases

The Ming vase had me in
some confusion Tor a few days
gon't get the idea that you'll
manage (o finish this game In a
week!l, The problem with the
vase 15 that the only way to put
something down 15 to use the
command ‘drop’ which s
countered with the reply ‘you
hurled it delicately to the
ground’. (You have to put some
of the objects down agan as
for every tem of treasure you
felurn 1o the water house, you
eceive 10 points.) So all | got
the first few times | tried this
was a smashed vase! Unul |
found the pillow, of course

5@

There are 21 items of trea
sure to find in the game n all,
s0 don't expect an easy ume
The adventure holds many
sacrets for the player to work
out, one of which is the mean
ing of the secret messages on
the walls n certain rooms. |
managed 1o work out most of
them, but | won't spoil your fun
by telling you.

Lack of talent?

At one point in the game | came
across a very strange room in
which | was standing at a win
dow looking down on a pit
lcomplete with mist). Opposite
me | could see a man at another
window waving back at me. It
has been a puzzle to me ever
since what 15 the relevance
of the eerie figure? Perhaps he
was, hke me, another player
dnven to madness by this
game

| fear he might have been, as
the game is non-graphical and
requires great enthusiasm to
play for more than a few hours
at a stretch. Pure text, with no
colour or sound, 15 a clear
waste of the ZX Spectrum’s
talent and would clearly wear
the mnterest of the player
(There is also a ZXB1 version of
the game available for £8.95.)

Far too often in the game, |
found mysell going round and
round n  circles. However,

IX COMPUTING FEB/MARCH 1983

there's no resting to cook the review had a header that was
odd meal or read a book or twa  full of rubbush, so that the nor-
while you await some happen mally tolerant Spectrum re-
ing the computer always has  jected it. The whole program
a quick answer for yvou. For in was littered with clicks and
stance, in the depth of frus- buzzes. However, | did manage
tration, | told the computer to load the second copy, albeit
‘where to go” to which it pro with some difficulty
mptly told me “Watch it. The
wizard is watching wyou |
found its understanding of my
use of ‘non-Queen’s English’
quite amusing and prompts me
to applaud the author’s sense
ol humaour

One of my man criticisms of
the game 1s the actual quality of
the cassettes themselves, One
ol the two copies | had for

Adventure is priced at £9.95
and 15 available from Abersoft,
7 Maes Afallen, Bow Street,
Dyfed SY24 5BA

Superview/sSuper-
draw
— Video Software

Video Software are now selling

You are srtanding at the &end of a
recad before a small brick

bui lding. Around Youw 15 a
forest. A small stream flows
Ut Oof the building and down 2
JULLY.

enter

fOU are inside a building, a
well hovse fFOr 3 Large spring.,
4boutl Yyou cCcan ke seen

-t Large set of key

A =hiny bras Lamp

Some tasty food

2 bottie of water

foU are at one end OFfF a wast
“all stretching forward out of
stght 1To the west . There are
ysenings 10 eithedr sSade .
dJearby, & wide s3tone staircase
ieads downward. The hall is
feilled with wisps of white mist
iwaygying to and fro almost as if
s:live. A cold wind blows up the
:ta3xarcase. There i5 a passage
at the top Of a dome behind Yyou.

Ak0outl Yyou can be seen
S2ough stone steps Leading Up
arglLe

I donp"t understand.

rouU can“t get by the snake

You are in ithe hall of 1he
mountain king, wiltlh passages off¥F
in all directions.

Aboutl Yyouw Ccan be S5Een

Aan aroused,huge ,green =snake,
barring the way

5inhg
Mo .I have a tervrible voice

Eall

Don‘t be ridiculous

e
- —




JOIN .,

REL

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 mambers welcome
pack’ with 30 programs (15 for the ZX81, 15 for the Spectrum),
plus the first issue of our value-packed club magazine
INTERFACE

Inside INTERFACE as well as at least six programs for your
Z2X81 or Spectrum, you'll find leners 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

i you're having problems with your computer, we have
experts on tap to try and help you. If you want 1o start a local
users’ club, wa'll give yvou publicity, and let you buy books at a
special discount for your club members.

If you're not a club member, you're missing out on making the
most of your micro (arnd 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 15 a resource
just waiting to be tapped. Come on and start tapping

Mational ZX Users’ Club,
Dept. 2C

44-46 Earls Court Road,
London, WB GEJ

OK, Tim, you've convinced me

[} Send me my ‘new members’ 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

lhave [ ) a Z2X8 { | a Spectrum
Name

Address

80

B SOFTWARE REVIEWS [N

two ‘creative’ packages for the
48K ZX Spectrum. The first is a
text display and creating
system called Superview

Superview has two options
42 pages of two colour text or
21 pages of eight colour text
These two options provide sen-
sibly an optional trade-off bet
ween colour and space. The
only thing that disappointed me
was the waste of space in the
colour storage methods. The
most space saving system
would have been to insert col
our codes into the text wher
ever there was a change of INK,
PAPER intensity and its FLASH
mode. Instead, they have taken
the option to store an individual
attribute for each character,
which is unnecessary. If they
had taken the more efficient op-
tion, the storage size could
have been doubled

Superview Is supplied on
cassette, complete with a
reasonable little manual held
together by ring binders. Com-
plementing the manual is a new
concept of having a written
commentary on the reverse
side of the cassette. This is
quite a good idea and should
clearly be an indication to other
manufacturers of software
packages requiring good docu-
mentation,

What's on the
menu?

On the tape, a demo set of 21
full colour pages are provided
which can be loaded wusing
Superview's ‘Load a set of
pages by name’ option. These
pages depict the history of
computers and effectively
show off the capabilities of
good coloured text.

Superview operates via a
menu which allows you to save
and load pages, view pages in
sequence, view pages on de-
mand (in a similar way to Tele-
text and Prestel) and to create a
new set of pages or alter the
existing ones. To create a new
set of pages, one must first
destroy the existing ones leav-
ing room for the new set. The
pages are stored guite simply in

SUPERVIEW MENU OF OPTIONS

F‘

ClLear or

Load
Load

Save
Save

View
Uiew

a
a
Creates
Creat

wm ~ e O
PP DO o

cCopy

e
W
M -
-
o
-

nd a page.
ew et OF pages

character arrays and recalled 10}
the screen using a very clever |
method. First of all, the screen}
attributes are set set to white]
so that the machine pnnts}
white characters onto a white}
background. Then, once aE
whole ‘invisible” page has been
printed, the attnbutes are trans
ferred by machine code from an
array to the attnbute file. In ths
way the text appears to n
Shiﬂt!\.‘ arnve on the screen

This program would be very
useful to the shop owner who
could set up some product in ]
formation for his or her cus
tomers 10 inspect at 1hesg
leisure. Overall, | was impres
sed

Luck of the draw?

Superdraw 18 similar to Supe
view in that it is for visual crea
tion, but Superdraw is fo
creating Hi-Res graphics. It tog
is based around a main meny
and uses a similar programming
style to its sister package.

in the drawing mode, ful
eight way cursor control &
allowed along with a number of
necessary functions to alter the
colour. brightness, etc. Agan
like Superview, there is a com
mentary on the reverse side of
the cassette and the packageis
supphed with a nng bound
manual which provides a ful
explanation of the system

The loading problems with
thus tape were really wvery
senous. | tned to get the pro-
gram loaded using a ‘new
fangled’ graphic equaliser, bul
even then faled to get it inta
the machine. Because of this |
am certainly not in a position 10
say whether or not you should
buy this program. The best
thing to do if you are interested
in thus particular tape 15 10 -
range for some form of demon.
stration so that you can actu
ally see it loaded into the
machine

Superview and Superdraw aré
priced £5.00 and are availablg
from Video Software, Stong
Lane, Kinver, Stourbridge,
West Midlands DY 7 6EQ.

8 Page.

page by name
Fages by name.

€ page by name.
f pages by name.

n deEmand.
n sSEqQUeENnCcCe.
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Purchase/sales ledger

Neil Streeter of Hastings decided to save himself

some money - instead of buying a commercial

he'd write one of his own!

BT ik

MAEL NEW

Y a
WL ---__.'I"J
W E

EMTHY
i
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B ]
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I
i MAK
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e [ '
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e (THRAN | e || emorora
1 T ATE ONLY 5 3 »
X ve — - _—
= i ! ! e
BULLTE | i~ r -.“.I PRINT
REEan + | | 1OTALS
:___l__ e e | S
| wowe sy I \
Bows 01 e
i :'_.'-!.-I-' __]
-.\_ Fig. 2.
.

purchase/sales ledger package, he thought

| recently became interested in
getting hold of an accountancy
package for my ZX81, especial-
ly those including purchase and
sales ledger programs.
However, the cost of these was
slightly too high for my ex
penses (| am a bit of a miser |
supposel. So, | decided to have
a go at writing them myself. As
the prices of these programs are
in the range of £8-17, | had
every reason to believe that this
would be a difficult task as
usually the more expensive pro-
grams reflect the complexity of
the programming involved.

However, | did have one
thing in my favour | had
studied basic accountancy while
at the University of Aston in Bir-
mingham, and | still had all my
old text books. So | rescued
them from their hiding place
and, having dusted them off,
looked through the indexes for a
purchase and sales ledger.

| was amazed to find that it
would not be as difficult as | had
first imagined. One program
would serve as the central core
for both, with only minor altera-
tions needed between the two.
Basically (no pun intended), they
consist of a number of files,
each containing information on a
sale or a purchase. At certain
times, these accounts would
have to be balanced and up
dated.

First things first though |
decided to draw up a series of
flow charts to simulate exactly
what the final program should
do. These are shown in Figs. 1
and 2.

Setting up

Then, | set about the programm-
ing. My first decision involved

the kind of format | was going 10
store the data in. | toyed with
several ideas such as packed
free, packed fixed, etc, until |
decided to use a combination of
the first two methods | found.

There would be two string
arrays: the first would contain all
the account names and the se-
cond, all the data. The first array
was easy and just needed
dimensioning. The second array
required a packed fixed format
- packed because the data was
packed tightly and fixed
because each piece of data
always occupies the same
number of bytes. The format for
each string in the array is shown
in Fig. 3

AN was chosen 1o represent
the account number. This would
be a character, the code of
which is the reference to the ar-
wuuFd be Elther the r_.haral:;l:&r I
or E, depending on whether it
was to represent ‘inclusive’ or
‘exclusive’.

Thus, having worked out my
format, flow diagrams and
reference material, | set to the
task of writing a program to fulfil
my needs. It was finished after
approximately seven hours
work.

The program is quite
straightforward to use and has
space for 50 accounts and up 1o
300 entnies. If you have less ac-
counts you may alter the arrays
to suit your requirements. The
pragram listing as it stands is for
the purchase ledger, but only six
lines need be altered to magical-
ly transform it into a sales
ledger. Two programs for the
price of one — pretty good, eh?

I'm not saying that this pm
gram 15 as good as a t:-:::rnmermai

I_
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package, but it does do the job
and it's fairly fast too. Which
may present a moral — just
because the price is high, it
doesn’t mean you can't write it
yourself.

Operation

The program, like all good
business programs, is menu
driven and extremely user
friendly. It should be evident
how to use the program as soon
as you have it up and running.

However, when | set it up
for the first time, | do the follow-
ing. RUN the program, which
should give you a date request
on the screen. Then, EDIT and
STOP, followed by Newline to
break into the program. Now,
enter:

LET DS{l)="00:00:00"

as a direct command. Follow
this with GOTO 1000 as a
direct command.

You will now be requested
to enter the date again which
you should do and you will get
the menu. You may now select
the SAVE option and save the
program either as a sales ledger
or as a purchase ledger. This
means that your program will
automatically start on loading
with the first date as 00:00:00.

References

Business Accounting 1 and 2 -
Frank Wood, published by
Longman.

Framework of Accountancy
CC Magee, published by Mac-
Donald and Evans.
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“UAT. £7,
IF B$(AC.27)="1" THEN LET V
(RC, 10 TO 20) r100#15

, "OPTIONS: -

- .1, ENTER ANOTHER

CCOUNT ., 2. "RETURN TO MENU,"
INKEY$<:"" THEN GOTO 243

FNKEv ey

Tuij il
&
LY

IMNHEY
,IF INKEY $="2"
GOTO 2430

CLS

PRINT "“OUT OF ROOM PLEhﬁE
THIS FILE AND START

ILE FOR NELW ACCOUNTS.
I5 FILE TO MAKE ROOH."™
PRINT ,,"PRESS ANY KEY FOR

IF INKEYs$«>"" THEN GOTO 250

IF IHHEY&:" “ THEN GOTO 2851
GOTO 1@Ss

CLS

LPRINT "ACCOUNTS
;CE(2)

LPRINT
FOR_X=1 TO NA
LPRINT ;" *;
NEXT X

GOTO l1e5e
iee@ CLS

4@1@ PRINT “"ENTER ACCOUNT TO BE
DELETED ., *

41228 INPUT
4@25 IF LEN
[ TO 24)
in3& PRINT
494@ PRINT ,

F'RESE D" TO DEL
ETE ACCOUNT ANY OTHER HKEY RE
TURNS TO MENU."

4858 IF INKEYS$<>"" THEN GOTOD 405

THEN GOTO 108
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4060 IF INKEYS$="" THEN GOTO 4060
i_-g?ﬁ IF INHKEY S&$<>"D'" THEN GOTO 10
D28 FASET
2l FoR =i TO HMA
o0 F AgsiX, TO LEMN E$) =% THE!
TD 4120
I MNEXT
12 Ol
4112 PRINT L, "ACCOUNT NOT FOUND.
i4 GOTD 42106
20 FOR Ys=X TO MA-2
0 LET 1$4”l-ﬁ$11+,1,|
+0 MEXT
=8 LET .'15. iR =
+16@ LET HMRA=NA-1
+i73 FOR w=1 TO AC
«1l6@ IF CODE E$i(¥)=X THEN GOTO 4

120@ PRINT , ,"ACCOUNT DELETED.

4210 PRINT ,."PRESS ANY KEY T0O K
ITURM TO HENU.

1215 SLOW

;‘.2;"_(5 IF INKEYS$<>"" THEN GOTO 42
1230 IF INKEYS="" THEN GOTO 4230

4240 GOTO 1050

+38@ FOR Z=% TO AC-1
431@ LET E;tli =Bg(Z+1)
4320 MNEXT

4330 LET B (ARAC) ="
1340 LET RARLC=RC-1

1350 SOTO 4190

300 CLS

:Ql@ EEIHT “"ENTER RCCOUNT MHAamMmE. ™

“@1iS INPUT Eg

28186 IF LEN $>20 THEN LET Es$=E
TO 28)

5028 FRST
5038 FOR X=1 TO MA

SB40 IF A$IX, TO LEN E$i=F¥ THEN
G0TO 5133 . .

EAaEm ki Ll e
Q50 NEXT X
888 PRINT , ,"ACCOUNT NOT FOUND.

2275 SCOTL S220

Slaa L_.'-SF-:‘INT “"ACCOUNT " . X
5102 LPRINT
T S —

5183 LPRINT A$ (X}

5194 LPRINT “BALANCE B/F £";B (X,

1)

“2-1'35 LET TOT=B{x.,1)

=118 FOR Y=1 TO AC

115 LET V=0

=23 IF CODE B$%iv) Y THEM GOTO
—E G |

Eli_ﬂ LPRINT Bs$siY .2 TO 9) ,"REF: "
=5Y,21 TOo 28)

5140 LET A=VAL E$iY,10 TO 26;

5145 LET TOT=TOT +A

S150 IF B$ (Y ,27)="I" THEN LET U=
H/1DD 1S
2180 LET aAa=A-v

51?13 LPRIH‘T “"E£UIAY INCL. ™ u; ™
:u*—*ea HEXT v

szas LF‘RIM’T

5208 LPRINT "TOTRL £".TOT

921@ LPRINT e = s

T o

5238 PRINT "PRES3 RANY KEY TO RET
URN TO HENL™

Eua IF INKEY %<:>"" THEN GOTO SZ4
ﬂFa IF ITNHEY&="" THEM GOTO =250
se6@ GCTGC 1050

5000 FAST

£31@8 CLS

801S LET TOT=0
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5816 LET Tu=D

S@A17 LET ThR=0

5818 LET TUR=0

53!?23 FOR X=1 TO NA

S030 LET BiX,1)=B(X,1) +B(X,2) +B i
ifé LET B =5 =0

SASA LET Bix.3) =0

SO0 NEXT =

SA7@ FOR x=1 TO AC

5080 LET ¥ =CODE Bs$ (X))

50390 LET fA=VAL BS$I(X,10 TO 207

5100 LET uU=0

5119 IF B&(X.27)="I" THEN LET U=
A-100%15

512@ LET A=fa-uU

G130 LET EL(Y.,.21=B1Y .21 +V

514@ LET B(Y.3)=B(Y.3) +R

515S@ IF SGMN fAi=1 THEN LET TOT=TOT
L

Bl IF SGMN A=1 THEHN LET TU=TuUW4+U

51865 IF SGN A=-1 THEN LET TR=TR+

@LQE IF SN fAi=-1 THEN LET TuR=TW
x ek

178 MNEXT -

=175 LPRINT "EALANCES FOR PERICE

alsB LPRINT C Fi # =¥

A177 LPRINT

5180 FOR ~=1 TO NA

5130 LPRINT AS$(X)

3200 LPRINT £ ,Eia,zrfﬁtxﬂz:ﬁ”
ING., £“:;Bi{xX,.2);% vare

=210 HEXT X

>=22da LEFRINT

%33a_gEEIJT "CRARY DOWMN TO HNOMIMN
* Tl R AT o

S240 LF'F!INT “"RETUORNS: '  “"E“ . TOT

5252 LPRINT “"RETURNS UAT:“,“£";T

626@ LPRINT “PURCHARSES: ™ ,“"f£" JTR

EE'_'FSRLPRINT “"FURCHARSES UF.!T g e

SE28Q LPRINT " se—

=281 FOR X=1 TO AC

=282 LET B§iX) ="

2283 NEXT X

=284 LET AC=0

52990 SLOW

5300 LET D$(1)=D%$(2)

6318 LET D§(2)=""

58320 GOTO i200

TO08 CLS

7005 PRINT "ENTER FILE MNAME: -
'B18 INPUT Fﬁ

"2280 PRINT , ,"HE ",F$

"A38 PRINT | ETHHT TAPE RECORD

2 AND PRE:=SS ANY HKEY .'

724@ IF INKEY$c>"" THEN GOTOC 704

L

7050 IF INKEY $="" THEHN GOTO 70560

TO6@& SAVE F$
’RA7O GOTO 1000

To convert the listing of the Purchase ledger to that of a Sales
ledger, simply replace the revelant lines in the above listing toread:

“E"E"F"F{IHT II“;:'-FILE‘E- LEDGER OFPTIO

L. MARE ENTRY."™ : ‘
SBT@ FPRINT ,, 'ENTER RMOUNT. ~ 7%
'=3RLES 2
T =RETURNS "

5240 LPRINT "SALES:","£";TOT
225@ LPRINT "SALES UAT:“,"£";TU
5268 LPRINT “"RETURNS: ", £"; -TR
?ﬁaa LFPFRINT "RETURNS UVRT:","£", -

a3
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I NCH L ENCOOTION COCTHIOODE L ic
}'rEf H.L.’u | n.r‘{f"_)'r [N 'ﬂ.ﬂc "'.LHL?E.L UL-FI_"-'I:

"Without question the finest machine code games available
today.......... . N. ROWLAND Product Manager for W.H. SMITH

GAMESTAPE Vhow 1K —. oty C1LE
10 Games inel ASTERDIDS e CODE BOMBER
GUILLOTINE, KALEIDESCOPE . &g

PRAUBABLY THE BEST VALUE Tk TAPE AVAILABLE

GAMESTAPE 1 for 18K — = L
'ﬂml'ﬂ'[l 1 r-prr l"'d-l"\--r L 1 Coace BHatile Set
againgt o bachground of -w-r--ur.._; starm, with &
= u e l'.-w.'q-l"‘" e

PYRAMID Can you mave the Pyrarred? Maie a8 matshe and
t wdll condlaprin! & Thefbers Qaire

ARTIET The ultvrale Graphe: Diewsgres g0 B Desctons, 10
Memories, SAYE, COPY, RUBDUT, CLS, e

PR

GAMESTAFE ror 18K = oy (4,98
'I:ATM:OM'I:I- A MultLowel Graphics Ad vf-r e Eapk
ldvel Car I"_g s K -'I-I'-l-;_ 4 F-| ir,,M‘.“ ! Manaters
Foosd G raps, Pranioms. an Ex ] L P

|-.:|'r-|- & an intauie Mg rriess of eyl

NOTE Thos  NOT one of the necessandy lrmated teat
AdveEntyford @8 S0 etbEwheip

An mrcelent addectie game whveh wall beep you amused
for Mot~ . COMPUTER & VIDED CAMES -

GAMESTAPE 4 for 18K _ I ____bnh{iﬁ

*I0 MONSTER MATE The Lame o Top A heeds
Lindsushies abtie Grapheca ¥ wi ford wouwd wily Theough Fhe
Mare® This EXIT @ thers somewhens bul e A T HEx

and its after YO o 30 e SClually run
Poweards wou i Pul PeErRRT Pyl || D :

v Pl EBeN SR T
bk e Dl oeg
€ it tiﬁ"..au# MASF o rﬁ- best gare | have seen for the
Fa i b DMPUTER B E f-ﬁ'-'E‘F
A B e AROEE il e DICKEETETE PO amperil @ SuihEneE e the capabadieg of
the JXST, then J K Greye's JD MONSTER MATE would be he one webhio sl
IX COMPUTING raltarr fyullanf, el ! i Hu AR COMRLTING L'.:.Hu ¥

GAMESTAPE 6 for 16K ___ oy (4 96
=D DEFENDER The Uinmale Space =:1n-u- Suped fas!
Machers Code 30D vervion of the Arcade mie. You Mave
il save wiof Rame rdated from e marsudng .I'\- Spacecrah
This w all in 30, your vewacreen shows you the wew oul
: il winchow "-—I+ 1 e k]
p o down (B fhght drechionsl, just 8 & you
vng 1! But then YOU ARE! The Enemy Saucers
I T BOwWards wow o I-I_ and shood you o you Wl theml ¥
Score Sheeld Strength AMitude, Promimvly, Forsard Badae and yvour
] horra plane!  Bachdrog I Stars Mated
BT, up o 4 Enemy Saucess and of |

GAMESTAPE 8 fow 1M

*SREAROUT Super Faat Full Screen Dwoley Game. Your
Wt favoutite with an added twa! See how moch Money
U Can wan and walch the pognds COeat 1 D mry. AN

rebound! The best BREAR

Mprreng Code fod Fand Arieow with 3 Speeds 7 Bat Soes
d thees angies of
3 at thig

if
.
ar O WIONg

o
YMHIMCH MICRO & SOFTWARE REVIE 9

GAMES MARKED * INCL. MACHINE CODE -l
Prices include VAT and UK. P. &P
|Add appropriate Postage on Foreign Orders), Cheques/P. 0.5 10

J.K.GREYESOFTWARELTD

Dept ZX 16, Brendan Close, Oldland Commaon, Bristal BS15 6QE

CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY
TEL: 01-930-8232 (% am - T pm)

OW DARE
HEY!

If you see an advertisement in
the press, in print, on posters or a
cinema commercial which makes
you angry, write to us at the
address below. (TV and radio .
commercials are dealt with by
the .B.A) .

The Advertising Standards Authority.
Hanldurmmen‘tmmm‘m hnrutnputltnght_

vou prefer (o wee before Duying our Tenge of GAMEST APES
are AlOCEed By BRe Pollisaeng sioray

BUFFER MICROSHOP 3 Streatham Hgh Rd Lirwchan
GAMER ) Glpeaqtad B Br gihvtor
GEORGES &&-‘-‘; St Bewmic .1._-
MICROSTYLE 3 Betveders  Lammadosa B Bat
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SCHEEN SCENE 144 5t r',m,.q,.\qu_n ;'|,p pary v, o
W.H. SMITH Orwpr 200 Cormgeyter Branches,
ZEDXTRA & Sehiool Lans, Kinson, B

oufremouth, Dorset
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e READERS e

Reach over 70,000 ZX Enthusiasts.
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Software, Peripherals etc. in our
NEW CLASSIFIED SECTION

STARTING SOON IN
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On the density of
prime integers

Edgar Pulsford BSc, CE, MIERE,
¥ uses his ZX81 to tell you everything

_ . Youever wanted to know about
prime integers . . . but were afraid to ask

Prog ¥

Counting of primes

.:'Iili Il-||.l IIII 1|-'II
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Treatment of
results




natural loganthm s umity is & or ;__L\_.-!j to calculate the number of I J
exp, It1s possible to write primes expected and to com 1

pare the results with 100, Thas
where & 15 equal to 2.718 hl Illr‘ I' 'r I

With expectations utl th s
St MmNt OF thE o e e "_ _ h_n_ _ /1
result i Oy bt et = —— /
If there are P primes in a regior 100.8. It nsidered that they
W ol the natural inte -,--_r-.' 0f wupport the empncal relanon
- various -))
IR TR =8 observations ] l 1 3

' 1753

A

beaen amed at, consistent witl
the iime availlable tor the work

Testing the
relationship X'~ 6 = INT (X/6

Hawing made the cbservations
ind developaed the relationshig nleger wi His a léw
I remams 1o test it 1o see 1 it can WA

be used 1o forecast new o F wer hound . X

manon

A test program Wwas wWitten bowund ¥ 15 WS
n which a series of Ns from 3.7 n it il [ lar ending
F1o3.£ X 10 were cChoser saarct
'r"r'-"""--;l\. be thouahit of as the Frir thi sraer Ms the com

half-points aof decades becaus:

g 3.2 18 about 0.5. For each of Fast mode. Reducin ;- th
184 TO S3E

) the G
these NS, e value of ¥V owhieh RUMDE 61 pRmes Ras D8en used
| Wwas expected 1o contai I ity shorten the work but [
primes was caiculated and the tinuous running day and night |
omputer settocount theactual has been neccessary. If the | N = 32
ke By thie Wtk rakid b cone of this work is to be ex | P = 75
ng compared to the expecla tanded a faster working and '-J': 43 ~
tion. The program and results arger number-handling con | LAMis = W R =
are oiven in Fia. B and Tabl e L ' SERRCH FROHM 101 TO S26
1851 resuttsh, i1 W be seen that T ha FECCH ibhowt 10 oo | HT H - SEB THEQE HI-EE 7} ;_L: TI";E'E_ 1
there 15 @ good agreement bet duced anomales, suggesting HERE 75 WERE EXPECTED
Ween meaasuremae Nl ana &xXpé thal there s a scarcity on primes
tation there . This needs look ngmto. It T E X E ' EEE LK. + 4 %4 3 34
Matenal for tests is alsi s known that there are regions
tound i the results of the frst where there are long succes M 3220
expenment, Figs. 1 and 2. The  sions of composites (see text P 75
relaticnshio can b 3 ¥ Miand w 6%
i p a eld D Ca i | k< ey Jumber IMITS Z28E . ey
= S ——— SERRCH FROM 2327 T ~Sas
N AT N = 2200 THERE RARE 71 PRIMES

M W P R=PW InN RxinNe=2718 JHERE 7% WERE PECTES

E

2 TS Fr4ws S E 8 i
0 | N
06 | ™

20 9 0.45 2.303 1.04
106 22 0.2075 4.605 .956
1006 145 0.1441 6.908 .996

SZ2adea

el
il

-l

1006 108 0.1083 .210 .99B

r
1

1006 87 0.0865 316 -

b=

4 1 LU =
O Q187 TO Z2oapn
&

M0
*MZ D4
O~ & T

AN
]

996

ot
"
O

1
1006 72 0.0716 1 989
|

1006 652 0.0516

9
1.513
3.816
6.118 .833 )
2000 114 0.057 16.118 .919 -
6.118
6.013
8

H
@

D
mL—[
[

@ THERE R
LWERE EXFECL
+2 533

5922252299

~J LY

e
EC
43

s B |
MW in

I
v Me

= =T

2624 160 0.061 16.11
«10%) 998 59 0.0591 16.01 947
202 11 0.0544 18.42 1.003
202 9 0.0446 20.72 923
512 25 0.048 20.72 ag9s5

983

I
ES
-

w
]
&
@

@

k-
COZ w

o

IMITS S12S2F TO _SE047%
— — SEARCH FROM 315523 TO 32047S

Table 2. The rasults obtained from the program given in Fig. 6

-

Table 1. The full results from the program given in Fig. 4
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e e Conclusion -
tle way from 10’ gives . R Search
’ esults mote in line with the ' 'S thought that new hight may N Limits Expected Counted
Brlla bl fidlioan of i ooy have been shed on the subject of _ £ B e . o
I E i .4|.=. . .I .".I..;--. the density of primes in the set 3.2 = 104 29 100 a5
I IS "'.'l:"-\.ra.'.:i'll ...:'l'.l1... |1_J-|1|<'|i 1 ”rl:l.lr“l: Ill:l.l:]“rh S") f‘“ no - ?Dg ‘ ':I q,i
skl 7 reference has been tound to 3.2 % 10 ggg‘: 0C e g
L R imificarny  Work of this kind in the few f
s retained n the tables j¢ DOOks | have read. However 3.2 x10 31481 100 99
hSGohE o Be B0t ...rl|:\.l‘-.1.j«|: there is a reterence in Numbers, 32519
h the exnerimental results. DY L. F. Taylor (Faber) p. 81, 10 3.2 « 10 319381 100 101
P Ao Tesulls-  work done in 1896, which gave 320634
o reduce many results 1o he number of primes (Px) less 3.2 x 10 3199247 100 107
e JII'I?__ ;I I_l.“Ii S than a given infteger X, asin x In ) 320&?%9
P . i .-,:,,-NI.”I ".:I"I:"'\-ll"*-\. X as x tends to nlinity, but this 3.2 x 10 31999565 ol ol
I i I.! rst lr:h:.r:r 'I':!-'|1 ..:.1‘ .1.:--*-.."1-'. MI.-“I-L-..{.‘I s & the 3 ) 1 3 3?5223;?5 FG 49
ide. but because of the feSult here described £/R19 ; 2
o o Syse of the " curther developments must 320000490
anties rh h are I|I-:r-|'-1 be left to more skilled = = — == —— Ty =
ripeibletin it —_— mathemeticians and computer
3 ‘,I_h'rl II,I;:' 1 nrimes Programmers than the present Tabla 3. The M'Si.-r-’l':r obtained when N is large and W is shifted a little
etime l... ] :\|P_|r |.|| Ir|:51_ -.:‘_ Ill...l.11. author 1s ever I'.k'E‘l‘p" 10 !JE‘ Wy from Tﬂ
'_:-"-1 | and 6M + 1 beng prime - v
camples are 1103 1719 Bibliography
.;.'.Z'.J B 1::r"\\r__a 1:.:|r5, wWere . : 10 BREM Y -1-F &L
imced at all stages of the pre H. 5. Hall and 5. R. Kmght: 1% REM "E.WL.P. 16/,5 32 (REF .
#=nwork. It s known that pairs  Higher Algebra, Macmillan, 4th "Z¥ALl., . COmMPUT I"l_: ROl 1 MO.1,
become rarer as N becomes edition, 1927 Chapter 30 “HGE =9 {HOL-IF IEL 11
#ger, 50 a program was devis Theoty of Numbers 28 REM "THI> PR |,_' FEAM FRINTS
¢ 10 count pairs at various Tobias Damtzig: Number. the CEVERY 10@TH FRIME WITH ITS =
#cades of N. Beyond suppor-  Language of Science, Allen and ~ERIAL 1‘:"‘:’1“'55‘:"‘ L*L“:' T He T *:{T 10 P8
ting this statement, no other in Unwin, 1942, Chapter 3: sec o jggtp 1:", g e e F S - RB 2. "PRIN
formation about them was Lons on prime numbers aQ L"F--",n '_.J.._l HT 13 § [
nohced, but the density of prime f S. Merritt Mathematics y ';_ A id 3
pars mught make the subject of M al, McGr: Hill, 1962 29 Rast
EHalts TTHO T K 2 suject o .al'“_]d_. | l.{jrdW i, Eﬂ [:I' IH D ||.£ cﬂ]
& study ansing out of the work  Chapter 11: Numerical Integra 78 LET I=1
FaaC e tion 8@ LET ©(1)=2
| Tollows that In N is the L. F. Taylor: Numbers, Faber and Q@ FOR =3 TO 3IV2Q@0 STEFP 2
mean spacing of pnmes in the Faber, 1970. Chapters 7 and 8 10@ FOR H=_ =3O = -
wicinity of N Prime Numbers 118 IF INT (G /2iM) ) 20 17H) =G THE®.
GOTO 1EDO
= — — 120 NE <7 H
T — - 138 LET Z==Z+1
a T = 14@ LET Q(Z) =G
S UNERE S UERE EXPECTED - [ ADE SEBRTE Eont.nd 38
¥ = 15600IF C=H 220 THEM LPRINT TRE
TP EE533 $EEFS P ﬁé?;;TEEIE.-’S.TH& 15, . Q1#2INT ((G+xl
¥ = 3200000 T170 NEXT C©
i h . ii""‘ 18@ MNEXT 2
™ e = - o 200 SAVE "8
LIMITSE 319G4: =2 &l 219 GOTO 30
SERRCH FROM 319913# TC’ 2562
= AT N = ASAQ0A0Q® THERE RARE 85 PRIM Fig. 1. The modified program (o give a seral number to each prime
ES WHERE 75 WERE EXPECTED
TI:T 2E+FF FEEEF 'Y I SERIRL PRIME RAT IO P~-5
g = 3#$EGEBB 106 Sal S.41
. I a0 12223 6.12
e ¥ 21296 o en A me 300 1937 .62
= LIMITS 31393252 TO SZ200@648 400 2741 6.85
SERRCH FROM 31999349 TO 3200054 cQe 2E71 o
FE P &aD dLOTH Farasl=
700 L . T
AT N = 3200000@ THERE ARE 73 PRI OO esas 525
MES UMERE 75 UERE EXPECTED QR 595%‘ T‘,'..';.F
ail1a 7.82
1242 % tE = &K & & X X 3 t & 2 i?gg ;5-:-'1 a.nz
200 S7Ta3 8.11
| N = 320000000 1506 108s- 5.3
= ¥ = 75 1400 11657 8,230
J. = 1468 180 12SS5  &.2a7
™ LIMITS 319 Q27 TO SZ20200730 1500 R - 8 a4
5EHRCH FRG 3 9999270 TD SEBBBB 1700 141 = . 54
730 1802 153231 €.5€
o 281 2.62
N = 320000008 THERE ARE 73 PR 2086 313383 B és
m:s UHERE 75 WERE EXPECTED
Fi ;] f printii hundredth prime and the
TITT F33%3 FEEFF ¥ rﬁh?ﬁr it s i s I'
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A

- -
SERIAL NC

Fig. 3. The top graph shows what the relationship between R and its
serial number should be. The bottom graph shows the actual printout

1@ REM "PP4"
20 PRINT “"##THIS PROGRAM GIUVES
PRIHES AND SERIAL NUMBERS BETWE
EN SPECIFIED LIMITS:=:"
25 PRINT "FOR LIMITS PRESS ""S
TAP" "™ AND " "NEULINE"" TUWICE. CON
TINUE UITH ""RUN"" AND ""NEULINE

30 REM ##+LOUER LIMITS:#
1@ LET RAZ2=47
118 LET A3=497
128 LET R4=9497
13@ LET RS5=99497
1498 LET RA&E=999497
150 LET A7=9999497
16@ LET RAG=29agagag
178 LET R9=999999599
180 REM #:2UPPER LIMITS++
200 LET u2=153
218 LET U3S=15a23
2280 LET ULUA=10523
230 LET uUS=1005063
242LET UG=10R0sSe:3
2580 LET U7=122835a73
260 LET UBE=100000101
270 LET uUS=1000020101
288 PRINT " INPUT LOWER LIMIT RS
TR PR
29a INPUT AN
4@ LET N=RAN
418 PRINT "“"IWNPUJUT UPPER LIMIT RS
TR
428 INPUT UN
430 LET U=sUN
440 PRINT W, TO *",U,;"

458 LET S=1

478 PRINT “"PRESS C TO PROCEED.
PROGRESS HMAY BE SEEN BY PRESSING

“"T"BRERAK™". CONTINUE WITH C R
ND NEUL INE"

4BG IF INKEY S$="" THEN GOTO 480

490 IF INKEYs$="C" THEN GOTO SOQ@

S@e@ CLS

=1@ FRAST

DIFF.=

B8

S2@ LET C=1
S3@ LET D=3

Sd@ SCROLL

SS@ IF - -N/D-INT (N,D)=@ THEN GOT

S6@ IF D>SQR N THEN GOTO £cc

628 PRINT TAB S5,S,TAB 12, H
51@ LET S=5+1

620 LET C=C+1

&30 IF C:2 THEN GOTO 668

B4@ LET H=N+2

658 GOTO S22

6568 SCROLL

B7@ PRINT TAB S; %"

E80 LET H=N+4

59@ IF NH:U THEN GOTO 7as

788 GOTO 510

75 SLOW

71@ SCROLL

720 RINT "CENTRE OF RANGE, N =
“. (AN+UN) s2

730 SCROLL

740 PRINT "RANGE, W =", (UN=-RANI]
TS SCROLL

76@ PRINT "HWO. OF PRIMES. P =7,
5=1

778 SCROLL

780 PRINT "PROP"MN OF PRIMES,R =
"L (S=1) A IUN-RAN

7983 SCROLL

800 PRINT "NRATEL LOG H,LN H =",
LN ((AN+UN) #21

810 SCROLL |
820 PRINT “"PRODUCT, R X LH N =
; ((S=1) 2 (UN-AN)) $LH ( (AN+UN]) /2]
838 SCROLL

835 SCROLL

B4@d PRINT “"TRBULATE IN WURIT INGT
B4S SCROLL

846 SCROLL

ESE.PRINT “PRESS C TO CONTINUE,
86 SCROLL

B78 PRINT "“"BREAK""™ THEN ""NEU
LINE"*" FOR PROG."

E80 IF INKEY $="" THEN GOTQO 88¢
898 IF INKEYS$="C" THEN CLS

200 COTO 2@
19@0 SAVE “epA©
i1@1@ GOTO ze@

Fig. 4. A program to find the proportion of prirmes in & particular

region, relating the reswlt (o the magnitude of the central integer
s ——————————— —————————————d
2
108 104992
l1es ilese1
*

CENTRE OF RANGE, M =100080
RANGE, U =1806

NO. OF PRIHES. P =109

PROP®" N OF PRIMES.,R =0.1083499
HATP* L LOG HM,.LN N =3,21034024
PRODUCT, R X LM N =0,99793946

TABULATE IN URITING

PRESS C TO CONTINUE, OR
“"BREAK ™ THEN "NEWLINE™ FOR PROG.
Xz

S9 J0084 39

*
CENTRE OF RANGE, H =92002@20e
RANGE, U =998

FRO N OF PRIMES,R =.059118237
NART*L LOG N,LN N =16.901273S
PRODUCT, R X LN N =0.94664466

TREULATE IN UWRITING

PRESS C TO CONTINUE, OR
“BRERAK"™ THEN "NEWLINE"” FOR PROG.

Fig. 4a. Typical results from the program given in Fig. 4
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0.5— ARE "“;5;" PRIMES UHERE ",P, "™ UER
- E EXPECTED"™

442 LPRINT

GOT 443 LPRINT "“"®##%+#% FPEEP
#FREER 3"

0.4+ 444 LPRINT

458 LET N=10sHN

4580 PRINT

478 GOTO 115

0.3 agoa STOP

100o0@BsRAVE PTE™

1818 GOTO 11e@

P/W

R

0.2 Fig. 6. A program o calculate the value of W from a series of Ns, If
yvou want a break between decade tests, simply omit lines 204 and
225
e e e it ST
0 1—1 S REM "PP3"™
ZRBFPRINMNT "x:2INPUT THE PRIMES
P OF “ppi1""T IN ORDER. THESE RRE
- 100 PRIMES APART #+"
T T T — 8 PRINMT "sNOTE-THE CALCULATEDC
0 : , NO.IS NEAR 182 EACH TIMEs##2"
1) 5 10 16 20 o PRINT
- 1@ ITNPUT R
’ In N 28 IHNPUT E a
Fig. 5 ic ilustr: i 25 LET C=B-
_ . 5. A graphic ilustration of R plotted against In N 38 PRINT R..,.
- 35S LET D=(RA+B) -2
1@ REM YT E ?g EEENE-%HT L(iC/ALN D) +.5)
- 110 LET N=520 B® GCOTO E_"B
115 PRINT "H = ", H 108 SAVE "“PPH
116 LPRINMT "M = ".H 1i@ GOTO S
= 12@ LET FP=75S
2) 125 PRINT “"F = = |
126 LPRINT “P = “,P #+#INPUT THE PRIMES OF “PP1“ IN I
132 LET U=INT (PsLN NI ORDER. THESE ARE 1200 PRIMES
[k %1? Lpgét;:lf'_r L.lu‘—' i 5 HEART 2 #
1 H - JEN | A C 0. IS
IRKG PRINT “LIMNITSE ":N~INT (0.55 100 Shci Tinec -ATER HO.IS MEAR
e, (PELN N) ), TO ", H+INT (2.5 (P*L
H KN} =41
=u 151 LPRINT “LIMITS “;N-INT (©.F 101
FIPELN N} TG *, MH+INY (0.5 (=% 1257
2 LN N} _ 1@4
16@ LET A=N-INT (2.5#1(FPsLN N} 1987
178 LET X=6zINT (RAs&) -1 -
19@ LET Y=A+U ) 2741
,220 PRINT  SEARCH FROM “;X;" T 103
U s71
281 LPRINT *“ SEARCH FROM "X, " 3 181
202BPR INT 44099
283 LPRIMNMT 1073
- 284 GOTO =2o% 5279
210 PRINT "FRESS C TO CONTINUE®™ Qg
aEEﬂ IF INKETYS$:>"C™” THEN GOTO 22 5133
o
225 PAUSE 10@0 R i
238 CLS 1083
235 FRAST 7919
240 SCROLL 101
268 LET C=1 g9
290 IF X C-=-INWNT (X-C) =0 THEHN GO 100
0 370 182657
A8 IF O:>SOR X THEN GOTO 3238 187
318 LET D=D+2 11657
. 328 GOTO 290 s
33@ PRINT TRB S,;S,TAB 12;X 12553
335 SCrROLL 100
340 LET 5=5+1 13499
o9@ LET C=C+1 187
6QlIF Cr2 THEN GOTO 40@ 14519
378 LET ¥X=x+2 g2
380 GOTO 270 15401
488 LET X=%+4 121
4198 IF X>»>¥Y THEN GOTO 438 16381
i2@d GOTO 2686 104
4308 CLS 17389
435 SLOW
440 PRINT "TAT N = ",MN,"™ THERE R
RE ",S," PRIMES WHERE ";P.," WERE Fig 7 Using the results of the first experiment in Figs. 1 and 2. the
EXPECTED"™ empirical relationship can be used to calculate the number of primes
441 LPRINT "AT N = " .HN," THERE expected and to compare the resuits with 100
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Push your Sinclair to the limit

ZX81/SPECTRUM UTILITIES £3 VENT
ARCADE GAMES |t 20 |© PONGNEURE ©

: B ,‘."";_';;_-_,f'..',i,";_.'_,_._."._f 380 o = INCA CURSE
=1 -ZX INVASION FORCE : iing finding and replacement £5.95 /’E:Ei"
1 e\N 2@ | seeceuc | JusT RELE ke ',“E,';’; iy
B Ylb="__— Use your skill o fire through B A30i0 1 machine code 100l and disassemblier B 108 " ean T o [ ]

‘;’l—‘-.-_ the .:.rlEr:].r. t d‘_-:! 1o dastr I.'l'
the manac ng alien ship
oy R3S
W SPEC INVADERS
E\E,.—- SPEC GOBBLEMAN
vese exciting high

4 W ancient inca tempis
SPECTHUH Your mission to
yiil o enter collesct the
/ treasure and escape
alive H 1 bwars!
a cassette save routine. £6.00

SHIP GF DGUM Adventute

Improve your machine

—————— e — =

speed ¢ 'dhﬁ:". games : You are unavoidably drawr '-,. an al FL S
incorporate hi-r lutiongraphics and I 1 you reach '.h-- r'.‘:'- r l"‘l“
porate hi-resoll aphics and code programs with this | oif7Or it they oo O e

sound to bring you the *-—-a n arcage

e 5 1
act mnarr;un-,-i:d.QEF ach (16/4BK) i 'II E m

ESF‘IDNAGE 15LﬂND Adventune

new 48K Spectrum

\N SPEC FFIDG 5ISHOWDOWN Assembler While on & reconnsisance mission your piane
NE H i 1' rass ine dangerous - alily as 5 15 also av .I abila fc It T ':.:-.l' Ll <.u'.- «.1|~ .u'--lm-.i- I.ul--- Witk 'r-i-'-l.t 'S
ding the lethal cars r 2 nidcen s T EB.0D
lorrigs i']"'...s k 10 the a4 ES AW
wild wesl! fora ':'\.-Hl-'-:.‘ i battle amongst PLAHET DF PErﬁTrli i ar r
cach and !"--1'1'--'r"- Features ind ude 11 l..-n.l|..l--.|_rr-l ¥ "p" I MEd ‘ \r..." "-\."'IL:I.. ]
.l,!"-\-r'rrl 2.195 s 1 .'-Egm

HAHTIH ﬂAI[}E RS ’L:‘

N arc 1' ] '.. IR Tour
|r|I *r.'.,;~, f attacker

'Efl 95

REDUCEDTO zx FOHTH
£29 95

D'INIL‘H EB 95

ZX31 & SPECTRUM

THE ULTIMATE ADVENTURE FOR THE
1)\

SPECTRUM/ZX81 for only £9.95
Lan THE R 1 /9 1.\ Q1!

GREAT
CHESS
GAME FOR
1 YOUR Z)(BT
OR SPECTRUWF

|
SPE
CHES .1.H
ZX CHESSI
.IIrl'-. -I E'!',,.':\.I-:. o I s I o !
ZX CHESS I
Your eccentric father has

_ CHRNCE _ o B

left you £10,000 in his will. N\’ gy~ zx 'K“HESS —-———-—""_—'1_"

In order to claim your ine ”g‘, :'_;_:Ll.r_;—-—'——‘
windfall you must solve twelve clues and gain access to a bank uuu.uu.uuunamu
accountin whlc h ths money has actu dln, rjuer {jp[ osited r_a_; the SPECTRUM
| ek e e o P it | i o2 VOICECHESS | |
tWD lickets 1Gthr city of !hu secret HH#.HIT g ».aul Ir;r_.a:-f}n Th-'_- ™
prize money is increased weekly. A telephone number will be
supplied so you have the opportunity to find out just how much i ol ends a move,
you could win s & range of 1ace omments. The
‘R ES
: I
DON’'T MISS YOUR CHANCE TO WIN A FORTUNE! | myrvrsvervvvvvvvrremm
I S S S S . .-
ALWAYS AHEAD WITH ZX81/SPECTFIUM SOFTWARE i ramagl ,
-.._! l |
AHTIE [I[]IVIPUTING [7D. ! :
396 JAMES RECKITT AVENUE, i

HULL, N. HUMBERSIDE,

£X3
- - - . . . . .
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Whatcanli
tdo with 1K

You may
think 1K of
memory is
not enough
to do

anything usef

B -

—

>ful. Roger Valentine shows
you that 1K Is more than enough if you
program efficiently.

There has been a tendancy of
Bte for computer memaory sizes
10 go literally “through the roof’
In olden days (and remember
that in computer terms, the
olden days’ were only two o
ihree years ago!), the largest
possiDlie memory size for an
Bght-bit microcomputer was
B4K. Only a very few exclusive
1‘]‘ business machines actually
acheved this maximum: the
Rigest PET was 32K, the Apple
was 48K and the Sinclair ZXB0
was (theoretically) expandable
W o 16K, although many
ZXB0 users either did not ex
pand beyvond 1K at all, or were
tontent with the smaller 4K
BRAM extension. But look at the
FBluation today the latest
- rpet 15 avalable with
ZBEK of RAM: the Sinclair
iSpectrum can have 48K ‘on
Board’ as standard: even the
small’ Spectrum is as large as

e ‘fully expanded’ ZX81
§1BK). And the ZXB1 itself?
Well, there is the 84K
-h’nﬂpach'. and | believe

| haven't actually seen
i i personally) there is a 128K
] gxtension on the market,
Welar's own 16K RAM Pack
been reduced in pnce, and
number of alternative 16K
B are now avalable

WCOMPUTING FEB/MARCH 1983

What's in store?

If you are still working with 1K,
you may well get the impression
that you are becoming a ‘second
class citizen’ in the computer
world! Is thare any point in even
frying 10 squeezre i anything
worthwhile, or should you join
the rest in the Great RAM Race?

The answaear, | firmly believe,
I5 yves, you should persevere
and ng, you should not expand
wntd vou have learnt how to
make the most of every single
one of your 1.024 bytes. Let's
face it, most people buy a ZX81
to /earn aboul computing, and
there are lessons to be leamnt
about efficient and concise pro
gramming which even the so
called experts have never realis
ed. Computer programs are like
gases they tend to expand to
fill the amount of space available
1o them (Valentine's first law!)
It you have got 64K, then you
will use it, all of it, even for the
simplest of problems. And for
anything complex, well, you’ll
just have ta look around for that
128K RAM pack!

Does this matter? If larger
memones are available, is there
any point in writing efficiently ?
There certainly is! Apart from
the obwvious fact that most pro

grammers loke prde i their
work (and it is difficult to be pro
ud of something which is inaffi
cient), consider the following
situation. You have a 16K RAM
Pack, and have been writing
programs Tor months -.,!.,H_hm._'!
any memaory problems One
day, vou decide to write a
database routing, the first line of
which s

10 DIM AS(100, 10,15)

Panic! Anything you try to add
produces the notorious ‘error
code 4°, so you reduce the
number of data items from 100
to 90, and then to 80. Eventual-
v, you find you have created the
world's smallest database!
Now massive multi
dimensional arrays are nof the
sort of thing which beginners
use very frequently, but look at
any professionally written pro
grams (certainly in the business
field, but games and graphics
programs as well), and you will
see that they are extremely
common. You are going to have
to use them one day, and if you
haven't learnt how to squeeze
programs into a small amount of

space by then, you are gaing to_

have problems!

Tricks of the trade

| thought it would be a good idea
to gather together alf the possi
ble space saving techniques |
could think of into one place, (or
permanent reference. Here
then, in no particular order, is a
complete list of memory saving

‘tnicks” for use with your 1K
ZX81

Some of these techmiques
are wvary obwvious, and are

presented without explanation:
others are illustrated in the sam
ple programs. Some are mutual
Iy exclusive (if you use one, you
may not be able to use another)
and some appear 10 ‘supersade’
others (they achieve the same
object, but more efficiently)
The actual amount of memory
saved, and which of the techni-
ques is "best’, will depend on the
context in which yvou use them

1 Use
narmes
2. Re-use vanables as often as
possible

3. Avoid using variables
altogethar {eg when a rasult is to
pe PRINTed, and is not required
further). For example, here is a
beginner's program for
calculating square roots

single-letter vanable

10 INPUT X

20 LET S=S0AR X

30 PRINT "THE SQUARE
ROOT OF "“:X:" IS **: §
improved

and hae 15 the

shortened version

10 INPUT X
20 PRINT
ROOT OF **;X

‘THE SQUARE
IS “:SAR X

4. Remember that loop-control

vanables lake up mMore room
than simple wvarables. Either
avoid using FOR TO loops or
use the same loop control
variable for every loop in the pro
-{:.jfdr'll

5. Avoid using numbers! The
£ZXB1 uses bytes to store a
single digit number (or eight

bvtes for two digits, etc). Any of
the following techniques may be
more aconomical:

al If a number is going 1o be us
ed several times, assign a
variable to that number

bl Use previously assigned
variables. For example,

10 LET A=1
20 LETB=A
B0 LET C=A
will inmialise all three vanables

although only one number is us
ad.

c) Use VAL. The expression LET
A=VAL 200" is more
economical than LET A= 200
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di Use CODE. For numbers up to
255, this is even better: for ex
ample LET A=CQDE " COS’
e) Use Pl. Never forget that the
ZX81 already has the value of Pl
in s memory. OK, so there
aren't many occasions when
you would want the wvalue
3.1415927 in non-trig
nometrical programs, bul
remember that INT Pl is 3, and
that some expressions leg
PRINT AT. FOR TO loops,
gtc) treat decimal values as in
tegers wirthout requining the
word INT. Also, remember that
P1/Pl equals 1: PI-Pl (or SIN P1, or
even NOT Pl, see below) equals
0, and COS Pl equals -1

f) Use Boolean logic. NOT is the
easiest expression to use

NOT (any wvariable with a value
other than 0l =0

and

NOT (any wvanable with value
0)=1

The benefits of using logical ex
pressions cannot bDe over
emphasised. Re-read chapter 10
of the ZX manual, and this time
don’t skip the axercises!

6 Avoid repetitive IF
statements where the condition
is the same for several suc
cessive lines. This is both
uneconomical and poor style
Branch to a separate routing in
stead, or see if the lines can be
compressed Into one (using
Boolean logic again)

/. Keep the display file to a
minimum by using fewer PRINT
statements, and printing every
thing in the top left of the
screen. Avoid using commas,

which will pad out the display
file with spaces

8. Although the ZX81 will not
accept multiple-statement lines,
you can combine any number of
PRINT statements (including AT
and TAB) into a single line, by
separating them with semi
colons. (The word PRINT is only
used once.)

9. Avoid using the statement
STOP. by

a) Arranging for the program to
“fall through’ to a natural end at
the end of the listing

b} Making the program into a
continuous loon, which can only
be terminated by pressing
Break

cl Using a 'dummy wvanable
unassigned] to terminate the
program with report code 2

10. Avoid using REMs (keep
program notes instead!)

11. Avoid using brackets in
caiculations by exploiting the
ZXB1's expression evaluation
priorities (see chapter 4 of the
£ZX manual)

12. Do not use low line numbers
in the mistaken belief that line
number 1 takes up fewer bytes
than line number 1000. All ine
numbers occupy exactly 5
bytes. However, in the expres
sions GOTO and GOSUB, the
numbers which follow the
keyword are (to the ZXB1)
merely numbers, and so GOTO
1 & shorter than GOTO 1000
Therefore, arrange for all
subroutines and lines which are
to be frequently called by GOTO
statements to have low hin
numbers

13. Use keywords in PRINT
statements: ‘‘ENTER YOUR

NAME'® may sound better (?)
than “INPUT YOUR MNAME'"
but is less economical, because
whereas ‘ENTER' must be spelt
out in full, the keyword 'INPUT
may be used, and it will only oc
cupy a single byte. (How do you
set a8 keyword into a PRINT
statement! Easy: you simply
fool the computer into expecting
a keyword by entering THEN
(shift 3), then enter the
keyword, and finally delete the
word THEN

14. Assign variables (par
ticularly variables which are to
be used as constants, if that
makes sense!l in immediate
mode. This means you simply
tyvpe in the required values for
each wvanable using 8 normal
LET statement, but do not use a
line number. The ZX81 will res-
pond with the pretty mean
ingless report code 0/0, but
what it has done in fact is store
th& vanable names and values,
and you may refer to them in a
subsequent program. The only
imitations are that you must
not pressRun,Clear orMNew after
assigning variables in this way
(to start the program, use
GOTO Q). You can, however,
SAVE the program and the
variables. (This means that
even if pre-assigned variables
do change their values dunng
the course of a program, it is
always possible to ‘re-run’ by
re-LOADIng).

15. Finally, one last space
saving tip — use machine code
| know that this s about as
useful to many usars as saying
“‘write your programs in
Greek’’, but even if you cannot
(yet!) write entire programs in
machine code, why not start by
using one or two small routines
to replace lines of BASIC! For
instance, here is a8 very com
mon line which sets C equal to
the CODE of the character at
the top left of the screen

10 LET C = PEEK (PEEK 16396
256 * PEEK 16397 + 1)

And here is the same thing In
maching code

1 REM EERND 74" 7TAN
10 LET C=USR 16514

In op-code form, this is

2A OC 40 LD HL,{16396)
23 INC HL

06 00 LD B.O

4E LD C.{HL)

Cc9 RET

You can enter the REM state-
ment directly from the keyboard
provided that you remember:

al RND and TAN are function
words.

bl There is a space after the

graphics character (which is tha
one on the T key), but not afte
RND
c) POKE 16520,78 should be
enterad (in immediate mode) 59
that the ‘¢" character will repre-@
sant the comrect op-code

Just in case you are still think
ing that all of this is purely
academic, here is a program e
ample which illustrates somse of
the above techniques and
Shows jJust now much you can

fit into 1K

Guillotine

This program was written by
Jean Hartopp. Jean is into com
puter graphics and ‘Guilloting
makes good use of the ZXB1
screen display to enhance the
old ‘standard computer gamé
where the ZX81 selects 8
number (in the range 1-1001
which you have 10 guess in s
attempts. The program saves on
text by using the characters "s
and ' >»' to indicate whetha
your guess was too high or 100
low. This game will appeal id
sadists who deliberately lose at
Hangman just s0 that they can
gsea the victim swing!

S LET R=INT HID#1Bgi+]
2% PRI HHanay 21
= TET = q
' & LI - i
1 ECIt | - B
FOR | c 2
E =2 41 = | i =
FIN AT
L wiml

=] e Ik B
e -...: iIT AT k r
e I Hf T
105 IF A=G THEN GOTO 154
! __-- ii= iz
115 IF GOA THEN LE
Ag="C
128 FRINT TRE 12:R%
L EXT F
138 PRINT AT 11,2;"6-
135 FOR F=R’R TO E
148 FPRINT AT 2:F
145 NEXT F
150 PRINT AT 11.12.A
1 EC IIIFI_:‘- r-"’-f
=1 1
5 EUH

(Note that all the numbers and
the letters, H and G, which ap-
pear in strings represent thes
respective graphic characters
The ‘$° symbol reprasents n-
varse space. Al the othe
characters should be entered as
listed.)
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e SCREEN FORMAT PLANNER
attor E EE FOR ZX COMPUTERS
:’i EE ' _ ; _ Speed your programming by planning your
sl Serious Application Software for your screen format with the
ik 6K ZX-81/SPECTRUM 16K or 48K . JSE SCREEN FORMAT PLANNER
irel s
.m: MATHE v :JH = . o A clearly-printed melamine laminated
e of P 5i4 15 e board shows line and column numbers
o SALES LEDGEH s S Ef [} o pinel coordinates — both HR and
s £10.00 : : oigieadied i " i e Draft your layout in soft pencil
S THE ¥ | i,
PUHCHhSE LEDGEH o) . 13 it crayon or chinagraph
by mggx:ﬂsmsm E?STEM [ERErEst o flesd off the numbery and get your
W el {word £4.50 4 =it _ program right first time
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me 1 HECEE o A ilat f
; MDHTG&GE | . s 6 R e Also available in pads of 50 sheets
0) e e aasiourate. | | B EE
i Peetgde e rice, L. 95 in
e HETAIL ACCOUNTING W HEHEE inbiihe s el
A ; : 18 EREHEE=h :
wer SHAHE PD'FITFULICI' _ . = I "[ & B Jsgr;:fuor::::l:u:
C:g i £6.50 : : 19 EREtEE Wiltshire BA15 2HT
at INCQHE TAX =i '1 Uuanury d;smunt fa.r schools and cnﬂegcr
ke gkl e SEr e ———— ||
ONEC2M 10 50 1 O A R
ails IR R RN L!{ i :H i i
C & 4 f ]'I.-.i | ﬁ-i 16 18 Ko |
== |
1 w - ,",1'" 1 (
\a &
«~«> SUPERB SPECTRUM SOFTWARE ¥;s
5 Tl
© _QUALITY THAT LEADS THE FIELD! U
e DERBY DAY for thu -5""‘ Spectrum ONLY £5. 95 inc PIP THE ORB 48K SPI T OMLY £5.95
". i0your Spaciun ndSiuds
L ol T o
LE
AVAILAB
SOON TO BTEH & MENZIES
IN W. H. SMI

RESCUE ! @ 48K S HUM coeeees DMLY ES.95

JACKPOT lor thix 48k ECTRUM ONLY £4.95

ﬂ_LPHICEQINCLLJDE MAT & P&P ’ D[ALEH EIE"JICI).L_J:H.-?“IES WELCOME
MAIL ORDER FROM: COMPUTER RENTALS LTD.,
140 WHITECHAPEL RD., LONDON E1.  Tel: 01-247 9004
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TRy . 0 HINE CODE

Mastering machine
cocde on your Spectrum

— part 3

world. Une way 15 via the key

board. 1 can receive informa

tion from the kevboard using N

18] the page opposite, The

i i H number -.-l_.., ,1._.-”_! v get from
Continuing her series on Sy ena s
maChlne code Tonl :..f:-.:-"||:llr ,_.:hl !r-.!:|..1 '.::II 51 II_I I.:

Baker, author OF
‘Mastermg Machine Code
on your 2X81’', shows

ach Key proguces a 1 if e
Keéy 15 not |

[ danda Oif th
key /s pressed. Bits 7, 6 and §

']
will contain rubbish, bits 4, &

eSS,

1 and O test the keys in the

you how to use your farc, s Lo, Sy
programming skilis t £+ ZVg $imuliansausly. the
write a small, but

The reroes indicate that a kevs

E'F'FICIEI‘It I‘O ram. e ek s Urimeciiac O
p g their value ] [ 1a TN
1 Chey 1) esl Wwh

vavs it L ‘:?\'-- FFE

I or | A TH Fu ALk = ]

I Wi i 1[50 8 Wi 0 o

inese are equivalent 1o N

| 7FFE

Another way of com

murnicating with the oulsioes

woria s vid the televisn

scCreaen thus 15 an ouip

gevice (the keyboard 1s an npu
devicel. The contents of the
screen inself are controlled by

¥

Y -~ addresses in meamaory -:.L-_;:.J.__. ]
N 5AFF). but the colour of the
$ [/ BORDER is act |J-||\. changed by

an OUT instruction. Try typing

lin BASIC) 'Jl\_.':r 254.6 and se
In this article | shall introduce tions: IN and OUT. Both of really just a shorthand notation what happens Now press
you to a few simple machine these have equivalents in Spec what it really means is IN Enter on its own. What's hap-
code instructions and use them trum BASIC (although not in  D,(BC). Also note that in the pening is that the ROM itself &

to write a short but very, very ZX8B1 BASIC) but most people above table, A is a register and  re-setting the border colous
Imprassive program have absolutely no idea how to nis a fixed constant. Now let's with its own OUT instructio
The first two of these in use them. In BASIC, they are in  get down to what these state to whatever number is given by
structions are CALL and RET a sense similar to PEEK and ments actually do the system wvariable BORDCR
RET you've seen before itis POKE, and so in machine code wnatls it a" Try typing POKE 23624.6 % &
used to end a machine code there is a certain similarity bat and see what happens. Now
program in order to RETum to ween IN and OUT,. and LD Ebﬂut? press Enter on its own
BASIC, but it also has another r.lpql and LD (pal.r [r means IN fetches a number from the The instruction

use. CALL and RET in machine any eight-Dit register, and pq outside world and loads this (xxFELr, inany form (where the
code are quite similar to means any address). Let's first number into a machine code xx can be any byte whatsoever
GOSUB and RETURN in BASIC look at the formats of these register. OUT takes a number its value is irrelevant), will in
CALL is wused to enter a statements as shown below from a machine code register stantly change the border co
subroutine, and RET will exit MNotice that the standard op- and sends it to the outside our to the colour whose codeis
the subroutine and mowve con- codes are incomplete. For in world. There are a number of contained in the register given
trol back to the instruction im- stance, there 18 an instructhion ways in which the Z8B0 chip can For example LD A.02/L
mediately after the CALL in called IN D.IC): however, thisis communicate with the outside C,FE/QUT (C), A will change the

structhion.  Instead of a line e ——————— D OrCor colour to red. Notice
number you have an address.

2 i that we do not need to Worry
so CALL pqg means "GOSUB ad- Wiaching Cnda Shu” Fnr_. ——— __BE.'EC EEE.W.E_!I_Ef“ about the B register because in
dress pq’ not ‘GOSUB line IN A,(n) IN A.(An) LET A=IN (256 % A+n)  this particular case its value is
pq . In machine code, remem IN r,{C) IN r,(BC) LET r=IN (256 % B + C} unimportant. This s a side
ber, there are no line numbers OuUT (n),A OuUT [An),A OUT 256 % A+nA effect of the Spectrum hard

And now for some more ex- OUT (C),r OuT (BC),r OuT 256 £ B+C. 1 ware. not of machine code

citing machine code instruc e
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MACHINE CODE

e R e e e ey =% ==

IM r,(FEFE) scans section O
IN r,([FDFE) scans section 1

IN r,(FBFE) scans section 2:
IN r,IF7FE] scans section 3
IN r,|[EFFE) scans section 4:
IN r.IDFFE) scans section 5
IN r,IBFFE) scans section 6:
In ¢, |7FFE) scans section 7

0
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-
=
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All change

To change tact completely |
would like to introduce you to a
new set of instructions
altogether — the ROTATE and
SHIFT instructions. In order to
understand the effect of these
mstructions it is useful to think
of the numbers involved in
binary rather than Hex (useful,
athough not necessary). Sup-
pose A contains the number
00101101, and the carry flag
iwhich | shall refer to as K) con
lains the number 1. The In-
struction RLA (which stands for
Hotate Left A) will rotate every
bit one position to the left. The
leftmost bit of A moves into K,
which itself moves into the
fightmost position of A. In the
gxample given, the result would
be that A contained the number
01011011 and K would now
be zero. On the other hand, if
RRA were used instead of RLA
lguess what RRA stands for!)
them A would contain
10010110 and K would con-
tan 1. You can do the same for
any register except that the in
Structions are written_ differant
iy — you write ‘RL B' (with a
space) instead of ‘RLB’
Iwithout a space). In fact, there
15 actually an instruction called
‘BL A" (with a space) which at
fiest glance appears to do ex-
actly the same as 'RLA’
fwithout a spacel. The dif-
ference is that RL A will change
L the value of the Z flag, whereas
will not

Hags are funny things. Their
pEOncept is quite simple — a flag
' a one-bit register, or a
fegster which can only store
the numbers zero and one
There are four flags we can
imake use of: the carry flag, K.
we've already seen: the zero
fMldg. 7 — if an instruction
thanges it (some don't), it will
e 1 if the result of the in-
iStruction is zero, and O if the
of the instruction is' not
Bro; the sign flag, S, becomes
0 for a positive answer, and 1
' @ negative answer (in other
words it actually equals bit 7 of
M8 answer), and the parity
pverflow flag, P, is changed in
W0 ways: for arithmetic in-
ions it becomes 1 if the
amber increases from 7F or
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less to 80 or more, or if the
number decreases from BO or
more to 7F or lass for non-
arithmetic instructions it is set
to 1 if the result contains an
even number of ones, or zero if
it contains an odd number of
ones

What is the point of the flag
P? Its non-arithmetic use (parity
check) is absolutely useless as
far as | can see. lts arithmetic
use (overflow check) comes in
to play when you're doing
sums. It assumes that numbers
BO to FF are all negative (FF be-
ing minus oneé, FE being minus
two, and so0 on), and sO since
42 (positive) plus 42 (positive)
aquals 84 (negative?) we
have an overflow!

Back to the ROTATE instruc
tions. As well as RL and RR,
there is another breed of rotate
instructions RLC and RRC.
which stand for Rotate Left (or
Right) without Carry. If A
started off as 00101101, then
irrespective of the original value
of the carryv, RLCA would
change it to 01011010 and
RRCA would change it to
10010110, K would, in fact,
be changed its new value
would be the bit which came
off one end and emerged at the
other, but its onginal value does
not come into play. As before,
you should note that RLCA is
subtly different to RLC A, and
that RLCB (etc) do not exist
wheras RLC B (etc) do

Best of three

There are three different types
of SHIFT instruction, and ail of
them are written with a space.
The first is called SLA — the A
stands for "Arithmetic’, so you
have to put the name of a
register as well, eg SLA A or
SLA B. SLA is a little bit like RL
except that instead of the carry
moving into the rightmost bit of
the register, it just disappears
altogether. The rightmost bit of
the register is instead always
reset to zero. In effect, the
value of the register has been
multiplied by two. There are
two similar instructions to shift
right which divide the ap-
propriate register by two. We
have to remember though that
numbers between 80 and FF
can each have two different

meanings; for instance, FE can
mean either 254 or minus two.
Now, 254 divided by two is
127 lin Hex 7F) whereas minus
two divided by two is minus
one (in Hax FF) 50 there
must be 8 simple way to over
come this problem. There are
two different Shift Right in-
structions, called SRA and SRL.
SRA (Shift Right Arithmetic)
treats numbers between BO
and FF as negative and divides
them by two. [ts precise effect
IS 10 move aach bit one position
to the night, with the rightmost
bit moving into the carry, and
the leftmost bit remaining
unchanged (bit 6 and bit 7 are
always identical immediately
after a SRA instruction). SRL
(Shift Right Logicall treats
numbers between B0 and FF as
positive and divides them by
two. lts precise effect is to
move each bit one position to
the right, with the rightmost bit
moving into the carry, and the
leftmost bit becoming zero.

There is oneé more instruc
tion | need to give you before
the program will make sense
the instruction HALT. HALT in
machine code s quite similar 10
PAUSE 1 in BASIC. Its precise
effect is to wait (for a maxi-
mum of 1/50th of a second)
until the next TV frame has
been output to the screen, and
then to continue from the next
instruction. Its use, as | have
made use of it, is in synchro
nisation avoiding that horrid
jump you sometimes get when
you change border colours half-
way through the screen out-
putting.

The program | promised you
is called Tricolours and is listed
separataly. You now have suffi-
cient knowledge to be able to
understand the listing. | sug-
gest that you read the listing
and see il you can work out ex
actly what it does, and rhen
type it in to see if you were
right. | think you will find it
reasonably impressive, and, in
fact, a rather surprising display
coming as it does from a ZX
Spectrum,

Programming
techniques

There are several ways 1o learn
machine code. One way is for
me 1o give you a program and
explain why it works. Another
way is for me to write a pro-
gram and nor explain how it
works so that you have to work
it out for yourselves unfar-
tunately, deciphering other
people’s programs (especially
mine] turns out to be quite
tricky. Several people’ havé
commented that they've

learned far more machine code
from ironing out the bugs in my
programs than they have from
the ones which worked, and
actually wondered if the bugs
were put there deliberately! (I
confess they weren’t this
brilliant teaching method oc-
curs purely as a consequence
of typing errors and the likel)

However, there is one last
technigue by which to learn
machine code, and that is to
write it yourself. You take a
scrap of paper and scribble
down a few ideas, tum the
ideas into some sort of
coherent pattern of how you
think it ought to work {either
with or without a flow diagram

it doesn’t matter), elaborate
it into a program or part of a
program, turn it into Hex, feed
it in, watch it crash, turn around
three times, jump up and down,
and sing the National Anthem
wondering why it went wrong!

Crash landing

Programs go wrong all the
time as you're writing them,
espacially in machine code. The
difference is that in machine
code a crash is usually fairly
fatal, sometimes even meaning
that you have to actually
switch the machine off before it
will behave sensibly. (The
Spectrum usually behaves quite
sensibly when it's switched
off.) All I'm really trying to say
is that when this happens
inote: when, not il that you
shouldn’t be too disheartened
and that you should just go
back and try again, and try to
find out what the error is.
Usually there is an error it 15
guite unusual for the break-
down to be caused by a glitch
in the Spectrum itself, especi-
ally if you happen to find a par-
ticular glitch which only ever
occurs when you try to play
with machine code.

The best possible advice |
can give as regards writing pro-
grams is to make all of your pro-
grams as short as you possibly
can. This will train you 10 write
programs efficiently. Making
programs short involves putting
all of the machine code instruc-
tions to their best possible use,
and sometimes using clever lit-
tle tricks to save space; for in-
stance, using SBC HL.HL, in
stead of LD HL.OO00O when
you know that the carry is zero.
One really useful instruction
which really does save space is
the instruction LDIR (LD, Incre-
ment and Repeat) which is
equivalent to a whole set of in-
structions: “ LD(DE),(HL)" /INC
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Tricolours

Use HEXLDZ to load this into the ZX Spectrum. The BASIC part of the listing is as follows

700 BORDER 1: CLS

710 FORi=1TO 6: PRINT PAPER 2,TAB O: NEXT i
720 FORi=1TO 12: PRINT PAPER 7, TAB O: NEXT i
730 FORi=1TO 4: PRINT PAPER 1, TAB O: NEXT i copy several bytes at once from

740 RANDOMIZE USR 32768 one address to another. Study
750 STOP the program Newcols which

usas this iNnstruction in n-
stantly changes the foreground

HL/INC DE/DEC BC/repeat unt
BC=0, and can be used W

And here is the machine code part of the listing (to address 8000).

and background colours on the
screen to those colours cons

D1FE7F START LD BC,7FFE
76 LOOP HALT Wait for next TV frame tained in registers B and C.
3E02 LD A, yeliow Notice that in order 1o usé
219D0O3 LD HL,039D Newcols as it stands now, you
CD1EBO CALL STRIPE have to do two POKE instrug
3EO7 LD A.white tions before RUNRing it in ordet
213A03 LD HL.GESA to define what the foreground
CD1EBO CALL STRIPE and background colours will ba
3ED1 LD A, blue Although this is not difficult, |
ED79 OuT (C)LA nu_re;t:rrmllv L_‘mtsudn.-t it a
ED78 IN A .(C) Remember, it's really IN A.(BC) nuisance, and a far, far bettsr
1F BRA K= test on Space key :}r;_:grdrnrrnr'ug technique is a8
: : ool ollows
co RET Rotum 10 BASIC, | insert the BASIC line OEF FK
ED79 STRIPE OUT (CLA This is 8 subroutine. UiX,¥) =USR address of labs
2B DELAY DEC HL HL is the timing for a delay loop PARAMS at any point in the
7C LD AH - Fl;‘J;I'ﬂ‘T‘ hiuw you have com
BS ORL Is HL=10? plete control you ~may
20FB JR NZ DELAY Keep looping until HL = 0. r.haq.'lge the PAPER and INK cok
Cca RET End of subroutine ours 8t will using statemens

Use RUN 700 to RUN this program. Press the Space key to exit from it.

like LET L=FN U{2.6) or LET
L=FNUIT7,INT (4 &% RND)). The
reason this works is because 2
DEF FN statemant line is actu
ally POKEd for us by the ROM
When a reference to FN 5
made, the values for it are cak

Newcols culated by the ROM, POKEd in-
to the DEF FN statement, and
?E NEWCDLS LD AB A = P.APER colour then calculated. Once POKEd,
76 HALT Synchronise with TV frame Th_& _E’G"E'H: DEF FN et
D3FE OUT (FE) A Change BORDER colour to lﬂuk.l_-. _I-l'-,+.* this I-lhu*.u“. brytes
new PAPER colour underlined are invisible from the
78 LD A.B A = paper colour BASIC listing)
g; igg ii DEF FN UIX OE xx xx xx xx xx,
? ¥ OE yy yy vy vy vyl = function
87 ADD A.A Multiply A by eight. expression.
81 ADD A,C Add INK colour ; '
210058 LD HL,5800 Point HL to first attribute byte. The bytes | have written as xx
110158 LD DE,5801 Point DE to second attribute byte XX XX XX XX and vy ¥V VY vV y¥
O1FFO2 LD BC.02FF BC = number of attribute bytes. are the five byte Sinclair form of
excluding the first one the two numbers in the FN U
17 LD (HL), A Set first attribute byte expression, If the two numbers
EDBO LDIR Set all remaining attribute bytes are both integers batween 00
c9 RET End of subroutine and FF {which in this case they

To run from BASIC, add these machine code instructions, POKE into the first statement,
and CALL from the label START using USR

010000 START
18E5

For use with FN U

LD BC.???7

JR NEWCOLS

Set PAPER and INK colours,
Execute machine code above

will bel then the Sinclar forms
will actually be 00 00 xx 00
00 and 00 00 yy 00 00. The
system variable DEFADD points
to the first variable name insida
the brackets (in this case to the
x) so that LD HL,(DEFADD)/INC
HL/ANC HL will point HL to the
first byte of the Sinclair form of
the first number

??[?Egg L i tg Eé.*ﬂacfgft)m You can use this technigue
19 ADD HL,DE Point HL to PAPER colour ;mt Just for this program, bt
4t LD C,(HL) C = PAPER colour or any machine code program
19 ADD HL,DE which requires the passing of
19 ADD HL,DE Point HL to INK colour parameters from BASIC.

46 LD B.{HL) B = INK colour. With that | shall leave you
1808 JR NEWCOLS Execute machine code above for now. In my next article, I'

e R S e e O o e e e, B e e e o e e e e T S T S e B
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be putting some concentration
into efficient use of the stack,
among other things.
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MACHINE CODE |

In the last of ZX Com
putmg, weé were wunable to
1 L‘:L}rl.]!im:q_‘ two o! the tables
i promised yvou in the arti

ISsSug

C N.r‘_:_ )
CALL c,pq Cdqqpp
JP c.pq C2qqpp
JRc, e 20ee
RET c CO

Machine Code Instructions

(7]

Op-code

Han - code

INSTRUCTIONS FLAG
5

Z

table -
table 4 3 i@
tabile @ @
table 2
5 pble J
table 2
abile v
A tabie 3
Doapp
Ca thbile 3
LL ik
cP Tt ot
P EDA 5
g EDAS 3 W
EDE 3w
DB B
Ce i
DaA
DE " i
DEC s tabile 2
-1
DiNe
E F8
EX AF AF H
EX DE w1 H
EX ISP =
EX 5P ix E
EX [5P;.I¥ E
Exx 'l
MAL F
L i
K :
i
o
LB ¥ i}
Illr. alie
A B
Iy table ! i
*a DA .
NL ." g L]
I bacor i B bece
*iR DB
MR EOHA
¥ po dqap:
JPcpg 1 able
JP ik =
JP iix
iy
A e
.H:'r
LDIBC; A 02
LD A B A
LD D€} A
LD A Df A
LD 1A ED47T
LDRA ED4F
LD A EDS7 2 a
LD AR EDSF @ @

nrerrupt storage Mag
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Z

CCqapp
CAqgpp

The s
the
S0,

28ee

cs

- SHEDEDEE I

B

e

tables
rather

them in in mcredibly small type,

race we had allocated
proved
than

NC

D4qgapp
D2qgapp

30ee
DO

FVEVEMEENEY O

Mastering machine code on your
|Spectrum — part 2 continued. ..

we decided to publish half last

month and the rest below

but we hope yvou'll agree it was
waiting f

insuffi
squeere

or!

We worth

apologise for any onve

car
dLISEC

nence thas

TABLE THREE
C PO
DCaapp
DAqagpp
38ee
D8

may have
PE P M

ECqapp
ECaapp

Edqapp
EZqapp

D FCqapp
Fagapp

EQ EB FB8

INSTRUCTIONS

Op coxle Has code s 2 H PN
iable 1
at
A A
tak
% rat .
OA
l FOAR
By " B b
A EDR
1] RN
[} & H .
[=] I:‘:. ]
¥ 1 1
i Sl &F f
SH 1
RES Tl
RET g
“'. ak q
HE )
RET D4C
ALA o @
Bl T 3 B fns
RES © ab'e
RET
RET ¢ 3
nf"‘i
RET D
a 07 0 = i
RE( OF 0 o @
ALA 17 - ¥ g i‘f‘
ARA 3 4 v @
ALC ¢ rabie 1 E E ¥] .E | ’;
a2A table °* i i - g v ;f‘
AL table ! 4 g 0 P O %
AR ¢ tadie ! @ @ 0 2 v
AAD EDE7 e @ 0 @ o
RLD EDBF 2 a = .0 @ 0
u b Bl - & W = W
R5ST CO o
RST OB CF
AST 1
AST 5] 3
AST E7
RST EF
AST E7 -
SAC A 1abie 1 g @ 8 2 ' @
. - ol - & . K
380 HL.s lable 4 & & - = =
SCF 3] C
SET table 1
SLA table ! ;1': ; a ; 0
SRA TR B 2 B
SLA ¢ tabie 1 o ﬁ 0 @ 0
SUB ¢+ table e @ & @ !
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In Morley to serve
West Yorkshire

DRAGON BYTE

51a Queen Street, Morley, Leeds.

SINCLAIR SOFTWARE SPECIALISTS

THE SOFTWARE BANK

Lend a tape and borrow one of your choice.

MPUTERS REPRESENTED

ZX81 SPECTRUM BBC VIC 20 DRAGON 32

THE SOFTWARE BANK
35 ALEXANDRA ROAD
STONEYGATE

LEICESTER LE2 2BB o —

7

EXPLORING SPECTRUM BASIC £4.95 * -
THE EXPLORERS GUIDE TO THE ZX81 £4.95

WAKE UP YOUR ATOM £4.95 -
THE ATOM MAGIC BOOK £5.50

MASTERING MACHINE CODE 0N YOULR FXEY

JETTING ACOUAINTED WITH YOUR 2x81 4

GETTING ACOUSINTED WITH YOUR ACORN ATOAA

PFRACTICAL PROGAAMS FOE THE BRC COMPUTER & ACORMN & TS

WHAT CAN | DO WITH 1K
ATOM RANM BOARDS
ATOMW ROAM BODARDS

TIMEDATA Ltd. pep G
16 Hemmalls, Laindon, Basildon, Essex Tel: iD268) 418121 :
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- - spaceship. Your mission s to All entries must be postmarked
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NAKE as many worcls random Licl 1N ther CHISTNDUTOrNS entry that the :-}I.l Iy Editor’s
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“A” LEVEL AND UNIVERSITY STUDENTS
RESEARCHERS, SCIENTISTS

Aniversity Software

PRESENTS SINCLAIR ZX81 (16K)* LIBRARY
OF ADVANCED MATH/STAT/ECON

Made easy to learn and use with full instructions.

TAPE 1: MATRIX OPERATIONS £5.95
TAPE 2: POLYNOMIALS £5.95
RAOHEON Bncl hallinterval search metl e | e
TAPE 3: INTEGRATION £5.95
ide A Integration of funclions by Simps 1a L -
TAPE 4 : REGRESSION £6.95
exponential, geomelric And nth order regressions sandard errare
, ,!I F s I,f _: ,!_ Jrl_.‘:IIHI ._n !- :Irl." .I" : 4

1 best-fitting line on a set of data points

TAPE 5: LINEAR PROGRAMMING £6.95
Side A | Ageneral and efficien] oplimization program Jling any
I_' ™ .JI Tl Am I _.-..-.._.: rI - | b Labbng gl
L B r i BaEya L ] ¥ [

:{E R Y 5 r.r ARE ® A 1

THE VERY BEST IN MACHINE CODE
FOR THE ZXSPECTRUM & ZX81

compoel

ysiems

SPECTHUM 1BK GULPMAN oo gamg Of the ".....man" variety

with 15 mazes, 4 chasers, laser defence, 9 grades, D speeds, demo mode, choice
of joystick contrel. “An extracrdinarily good program’” raves Borm Allan for
Popular Computing Weekly. We think you will sgree. £5.95

SPECTR UM 48 K MASTER F“.E ++ business/domestic filing

and reporting system. 5o flexible that it is squally usable for your mailing lists,
catalogues, stock control, text extracts apphications are endless, Fully user
defined data and report display formats, dynamic varisble length file, records
and data items. Fully menu-driven with powerful sesrch facilities. sorting, total
wverage, update, multiple independent files printing. Yed, we aim to support
microdrive when Uncle delivers. Mearly all the BK we use is machine code_ so
you get J2K per file. Comes with example file and 22 page manual, £15.00

SPECTHUM ‘!EK SPDE...,Dum:mnbler and Editor, as used by

ather ZX professionals, and we used it to develop the sbove. [5.05

ZXB1 15-48K THE FAST ONEH the predecessor to

MASTERFILE and s in use all over the world now Specification i very similar
o MASTERFILE. £12.00

er‘l 1'B'< GULP2.-HH‘-:«'I-T wontical spec 10 GULPMAN E4.75

All programs supplied doubie-recorded and mailed 15t class by return. Prices
include VAT and postage within Europe. SAE for Full list

CAMPBELL SYSTEMS
{(Dept.ZC)
15 ROUS ROAD

L

ZX 81 & 16K

THE TOMB OF

DRACULA!
8D HORROR aoventure cAME!

Occupying over 13 % K of memory, & superb 3D graphics
adventure game for the ZX81 with 16K RAM, for only
£3.95! 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 |
primaeval slime ... Sea them all on the ZXB1's plan of
the tomb ... when it will let youl Take a chance ona |
Mystery Vault ... if your dare! And all the time the
minutes are ticking by to sunset ... when Dracula rises |
from his coffin and comes after you! EaCH of the |
infinite levels of the tomb has its own 300 vaults ... go
as deep as you like, the Prince of Darnkess will seek you
out in his blood-lustt WARNING: people of an
exceptionally nervous disposition should play this game
only during the hours -of daylight! Special facility
enables a game in progress to be saved on tape so you
can continua it whenever your choose

Price of only £3.95 includes ready-to-load cassette with
library case and inlay, full instructions, postage and
packing. Order today! Money refunded if not delighted!
Send cash, P.O. or cheque to

MOVIEDROME VIDEO DEPT. ZC3

19 Leighton Avanue, Pinner, HAS 3BW

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

SPECTRUM SOFTWARE/HARDWARE
AVAILABLE NOW

Hours of business:
MONDAY to SATURDAY, 10am to 8pm

i .
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ZX81 GAME

El

& Na' A Y Lo
Have a day at the races ’\ |

with Terry Mills of :
Stockport.

- i

In this program for the unex
panded ZX81

'f'.-_-r-_- arg o er

wrses  (denoted Dy Inverse

numbers

runmng in a race

Here 15 a breakdown o the
listing to show you how the
program works

ne 5 Displays the start
ind finishing
posts of the
ourse

10-50 Set up the
variapies

ne Sh rrnts 4 space
ovar the 'lilj
position of the
horses
Lines 60-80 Calculate the

random
movement of the
horses

Should you wish to speed up
the race, lines B1 and 82 may
be omitted. Should yvou have
more than 1K awvailable, wvou
may wish to include a short
routing 10 allow plavers to have
small bets different
horses

the

on

5 PRINT AT 0.0
AT 20,0;

START
FINISH-*

10 LET A=1
15 LET B=0
20 LETC=1
25 LET D=2
30 LETE=1
a5 LET F=4
4 LET G=1
4% LETH=6

£ =1

50 LET 9

55 PRINT AT A
C.D;" AT
G.H:" °

B:" ":AT
E.F:" "IAT

IXCOMPUTING FEB/MARCH 1983
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nes 85-90

60
65

70
75
80
B1

B2
B5
80

95

100

\

\
.y :
L~}
81-87

?  Introduce a shght
|jr'5.:\, ilt'fllrr_' the

ext n

1ovement
of the horses 15
made

Print the horses

im 1r'||'.‘

positon in the

meww

raceg

Decides if a
horse has won
the race; if a
particular horse
has won, the
Winner 15
displayed and the
game ands

If none f e
norses nave
reached the
finishing post
thé prn.r_;rdrr\.

100

returns 1o print
the new posiman
of the horses

e

LET X =INTIRND = 5)

IF X=1 THEN LET A=A
F ]x 2 THEN LETC=C
|; 1:~; 3 THEN LETE=E
|ﬁ x 4 THEN LET G=G

FORN=1
NEXT N

PRINT AT A.B; (1]
C.D: "i2r

PRINT AT E.F
IFA=Z0RC=Z OR
E=Z0OR G=Z THEN
PRINT AT 11,15

WINNER IS " Z:0
GOTO 55

TO 10
AT

3 AT
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BOOK REVIEWS

With so many publications being written for the
Spectrum, which one should you look at first?

our review panel take a brief look at ten of the new
titles to help you make your choice.

spECtrum MHC"II‘IE that are less frequently used Machine Language Editor and jrammers. There is a Specl
guag i

Language Fﬂr TI"IE and ['- OvVers ;eflqlr!.-'-mrr.[‘r £ x{.hr!rh_m&- ‘I"If'.'kl.'l..."ulli Machine |E‘-:ﬂ+- Mo VEersion .:11_. three-dimens

H rotates and shitts, interrupls tar. AS well as clearly repro mazre, and many arcai

Ab5n|Ute Beglnner and restarts, and many others duced hstings, the programs are james such as Breakout, Zom

= EgltEd hv As in the first section of the accompanied by an explanation bies and Quack Attack "':'r
Wllllam Tang book the 1ext 5 iberally of each ire also the wide range of cad

sprinkled with examples for you The last section cCONCEn games and board games

to try and most of the sections trates on the production of one Each program is accom
This book is gesigned as an n énd with either a summary of program, Freeway Frog, which panied with a briet explanatiof
troductory text to the field of the information in that section 1s listed over 36 i'},i:,"}"‘-'. of the of how the program works. i
machineg and assembly lan or a number of exercises for book From first :|r|.||;|.'r|r||‘1|r||: SOMmMme Cases "|-.- programs ang
guage programming for the ZX readers to work thewr way principles, the structure of the lustrated with screen displag
Spectrum through program is planned, developed dumps of the game beng

Inside the book, there are The next section, ‘Program- and finally put together to form  played

five section headings. each of ming your Spectrum deals a complete hsting
which has been split up Into a first with the planning of a pro There are seven appendices Games ZX Computers Py
number of sub-sections. The gram this is fairly compre with useful data vou'll need edited by im Hartne i}
first section is called ‘Finding hensive, dealing mainly with when you begin expenmenting pubished by F.f-‘rt'f-’.r-'-" Publ

your way around i machine the "top-down” approach to dis with maching and assembly catwons. The book has 163
language’ and starts from. the ciplining your programiming language yourself pages and is priced ar £3.25
very beginning, assuming abso Then the authors take a look at ISBN O 907563 13 9
utely no pnor knowledge of the S;;-i_‘-l trum itsalf, paying par S;J‘.'_'I' frum Machine Language

working with machine lan ticular attention 1o 1[.:_:. ey For The Absolute Beginner

guage From the basics, board the video screen display edited by Villrarm T.ﬂr.l_[,'_ % The spectrum
though, you quickly move onto  and the sound output published by Melboiirne House FOCkEt Bﬂuk

how to manipulate the stack, The last two sections con The book has 243 pages and is
loops and jumps, use of sub centrate on actual programs pricedar £6.95 = Treuor TCIIT!S
routnes and block operations listed within the text. Looking /SBN O 86161 '101
The second section of the first at monitor programs, there Continuing the "Pocket
text deals with ‘Instructions are two provided: EZ-Code series, this book goes furthe

Ccames ZX than its two |'n-n-n:_p,-:~.w.-"5
Computers Play i e ros G
ItEd bv :J' ims which ar :.g,l., ST _-..i

Tim Hartnell educational, and a

usetul 1o0is Tor wour '_‘}'-ﬂf-

trum

Recently crowned the ‘Barbara The programs in the first
Cartland of the computer book part of the book, the BASIC
field’, Tim Hartnell here pro saction, cover a vanety of sub

duces a book for the Spectrum  jects. Ranging from the obwvious
and ZX81 which would fall into games programs such as Robol
the “tun’ section of his range of Chase, 3D Maze and Reverst
books there are also a number ol
Containing 135 programs for serious istings such B2s
the £X Spectrum and 15 forthe Budget Account, Debuggng
ZX81, all the listings are direct Programs, Useful Subroutings
from the ZX Printer, well repro and User Graphics Tablet
duced and guaranteed 10 run The sacond part of tha boo,
The emphasis is on moving the Machine Code
graphics, intelligent play by the begins with an introd n 1o
computer l,:-,ur. defined graph machine code followed by a8
ics where needed, and provid comprehensive section relating
ing the reader with program the use of machine code dir

ming ideas which can ither be ectly to your ZX Spectrum

'- mEEEEE=E --- adapted, converted or Im Also included in this section an
Woved on SM, a Symbolic Assemb-

----.- L 1 ZXASM Symbaol ¥ o

The book contains a vanety ler: ZXDISASM, a Symbalic
of programs contributed by a Disassembler; and ZXMCMON
number of expenenced pro a machine code monitor. An ap
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BOOK REVIEWS

penchix at the back of the book
tans a screen toolki
All the program listings have

produced wusing an

R5232C imerface which was
ecially designed (and avail

n design form from the
suthior The nstings are 1I.J||'|.-

nnotated to help you under
Wl the structure and thenking
nd the program, and all the

Spectrum keywords are printed
%

wold typelace

An explanation of each pro
provided and the

e clearly reproduced

stings ar

& 1The programs are for thie
16K ZX E:I;II'I, Irum
The Spectrurn Pocker Book,

written by Trovor Toms, is pub
shed by FPhipps Associales
The book has 160 pages and is
nced af £6.50

0 950 7302 &8 9

The working
Spectrum

— David
lawrence

This book is based on a collec

bon of programs written on
Such areas as data storage,
fnance, calculation, graphics,
household managemerit and
sducation

Split into six chapters, the
st chapter highlights the

50&£.tru|11 as a filing cabinet
Prnl.-l-.'tmg a program called Umi
e, any file containing records
with a regular structure can be

- DL COMPUTING FEB/MARCH 1983

handled. The second chapter
continues the theme of tving
the Spectrum in with business
with three programs which are
fairly sell-explanatory: Budget,
Accountant and Banker
Chapter three concerns
itsell with Spectrum graphics
with five [)rul_ql.srnl',- which
amongst other things help you
create new characters, draw
pictures and define a design of
up to 65536 by 65536 pixels
across. The fourth chapter sets
the Spectrum up as a home
tutor complete with three pro

grams proviging a multiple

choice test with up to 1,000
different questions and
answers, a multiple ppcture
reading tutor, and a listing

which tests yvour knowledge of
geography

The author has provided a
collection of miscellaneous

TO .

,
I j
i r— "' '
73
_-'-.-_'-.=
TR
4 -
‘.-{-
routings 0 chapter five, in
cluding Calculator, Calories,

Graph, Renumber and Typist
lraditionally, all computer
books should contain at least
one game, and this book is no
@xception. Three games listings
are included Tracker, Missile
and Word Sort

Each listing is given as a
series of modules. The modules
are accompanied by an explan
ation of its function, a commen
tary on the individual ines, and
suggestons are given to per
form simple tests on the
module to assure yoursell that
the module is correct before
continuing to type any maore in.

"LIEEARN I NG .

The Working Spectrum, written
by Dawvid Lawrence, 15 pubfish
ed by Sunshine Books Ltd. The
book has 216 pages and is pric

ed at £5.95

ISBN O 946408 00 9

Learning To Use
The ZX Spectrum
Computer

— Robin Bradbeer

This text is part of a general
senes of ‘Leartming To Use
books which puts the emphasis
on the beginner using the com
puter in work or leisure, rather
:h.ﬂ'l t'll‘l l:l["'.'lll"ll;] d [ I,'II"IIII]'H'[
theonst
leginning

the book 18 a

USE THE

h
N

chapter introducing the Spec
trum, followed by a section on
using the ZX Spectrum. This
last chapter tells you n very
simple and easy-to-follow in
structions, how 10 begin your
computing career on the
machine. At the end of the
chapter some self-test ques
tions are included for the reader
to assimilate how much ex
perience has been gained.
Chapter three introduces the
reader to some elementary pro
gramming skills, with details on
how to SAVE programs on
cassette and how to use the ZX
Printer. Again, self-test ques
tions are provided to help

readers gauge their success
The fourth chapter tackles
subject of graphics, con
the screan and
patterns and the use
movement .|rn! danmi
user definable graphics
and sound, Examples are in
cluded allowing the reader to il
lustrate the techniques with
some practical programming
Chapter five includes some
of the special features of the ZX
Spectrum with particular refer
ence 10 the mnternal clock
special locatons and how to
examimne them, and the

the
centrating on
MEmory

colowr
manon

user

port. Three appendices are pro
vided covenng further reading,
the differences between ZX81
and ZX Spectrum BASIC, and a
glossary

Learning To Use The ZX Spec
triirm i:urr.l;_:uﬂ!r, wrritien Dy
Robin Bradbeer, is published by
Gower Publishung Company
Ltd. The book has 76 pages
and is priced at £4.95

ISBN O 566 034871 b6

Understanding
Your Spectrum
— Dr. lan Logan

Dr. Logan claims this book has
three main ams: to explain, In
simple terms, how the Spec

trum works: to teach ZB0 L‘Udt"
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from first principles; and to give
details of monitor entry points
so that efficient programs may
be written.

And the author does his best
to explain all of it — no easy
task! The first two chapters in-
troduce commands and func-
tions which Sinclair BASIC has
to offer. Programming ex-
amples are provided throughout
to aid readers Iin their
understanding.

The third chapter moves into
the realms of machine code
providing an introduction to the
Z80 microprocessor. llustra-
tions are used where possible
to help with this explanation.
This is followed by a section on
the mathematics of machine
code programming and one on
the ZBO machine code instruc-
tion set.

It is at this stage that you are
provided with some sample
programs 1o wuse and under-
stand. Twenty-two programs
are provided in total. The final
two chapters of the book con-
centrate on an outline of the
16K monitor program resident
inside the Spectrum and how to
utilise the monitor program’s
subroutines.

Four appendices are in-
cluded at the back of the book
complete with useful reference
tables for Z80 machine code in-
structions, and decimal to
hexadecimal conversion. There
15 also a list of the currently
available machine code hand-
ling programs. The last appen-
dix is a list of 11 programming
errors in the 16K monitor pro-
gram in the Spectrum, at least
two of which are very useful to
know

Understanding Your Spectrum,
written by Dr. lan Logan, is
published by Melbourne House.
The book has 190 pages and is
priced at £7.95.

ISBN O 86759 114 &

The Spectrum
Handbook
— Tim Langdell

The first section of this book is
called ‘Getting started on your
ZX Spectrum’ and that is what
you are encouraged to do very
soon into the text.

The first sectipn is split into
five chapters, first introducing
you to the various ins and outs
of the ZX Spectrum, and then
guiding you through colour and
sound, and the other intricacies
of BASIC programming. The
chapter on graphics in motion
provides a simple introduction

to the subject which is covered
in much more detall n the
following section entitled
‘Colour, Graphics and Sound’.

The third section of the book
iI5 entitled ‘Gamesmanship’,
and introduces the reader to a
number of the ‘tricks of the
trade’ with some example
games programs to illustrate
the points made. There follows
a very short chapter on educa-
tional and serious applications
which includes a small word-
processor program, a filing
system and a statistics listung.

The final section of the book
is called "Taking your Spectrum
to the limits' and it attempts 1o
guide the reader to improving
your programming. There is
also a chapter on machine code
programming and two appen-
dices with the ASCII table and
the Spectrum’s memory map.

The book is well-illustrated
with programs and screen
displays, and contains a wealth
of hints and tips for the begin-
ner and expenenced alike.

The Spectrum Handbook, writ-
ren by Tim Langdell, is pub-
lished by Century Publishing
Company Ltd. The book has
216 pages and is priced at
£4.35,

ISBN O 7126 0152 X

Exploring
Spectrum BASIC
— Mike Lord

The first six chapters of this
book introduce the reader to
the ZX Spectrum, the various
commands and functions avail-
able on the machine, and somea
of the programming features

which can be used such
looping, arrays and data ha
ing. There is also a chapt
describing the creation of a
gram Calendar and t
subsequent debugging of t
listing.

Then, once you have
sumably got the hang
manipulating simple progra
you are provided with over
full programs together w
detailled explanations. As n
techmiques are used within t
programs provided, some é
planatory text is given to sho
the reader what 15 going
Numerous short routines
also included within the text |
illustrative purposes

The listings are all clear a
easy to read, and the Spectr
keywords are printed in a
typeface. Screen displa
dumps are used throughout t
book to illustrate the text

The last two chapters of the
book are called 'Applications)
containing such programs
Linear Programming, Simub
taneous Equations, Pearson’s
Correlation, and a General Pus
pose Graph Plotter; and “Utility
programs, quirks, and usehd
routinegs”, which contans pros
grams 1o test the ROM and
RAM, Renumber routines, etc

Three appendices are
cluded entitled 'Places to PEEX
b POKE"; 'Speeds’, which youl
can use 10 speed up the rate at
which the program runs; and
‘Other BASICs®, which explaing
some of the difference between
Sinclair BASIC and the rest

CYPLORIRG

(R, N | T el TR LY ] l_-‘ |

1E’El_L.E prieU §
i 1ETL___J
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Ch as Exploring Spectrum BASIC,
handl written by Mike Lord. is pub
apter hed by Timedata Lid. The
a pro book has 191 pages and 1s prit

d the ed at £4.95

I the BeN 0 907852 03 5

g of Games To Play On
r 50 Your ZX Spectrum
wiith _. Mal'tll"l WI"E“'
Hilton

1 The
ex
0w This book provides the reader
on with 13 programs for the 72X
are Spectrum
T for Each program comes com
peEte with an explanation of the
-1"Il.1 St e af the ligt ng and a
trum screen photograph of the game
bold once it has bean correctly typed
May nand RUN. The listings are all
the vely easy (0 read and n some
cases, lustrated with quite
the wilty cartoons
ns' The programs included in
as this publication are Breakout
nul Sting art, Helicopter, Worm
n's race, Flower, Mastermind,
Pur Monitor, Bomber, Kaleido
ity scope, Customer, Spiral, Stunt
eful ke and Draughts

ZX COMPUTING FEB/MARCH 198

All the programs will RUN on
the standard 16K Spectrum

VWen-Hilti i,

43 pages and s priced at

The Spectrum
Programmer
— SM GCee

Iwo chapters

the idea of
with some good ad
VvICE TOr =]r'tr-r‘|'| the bes
VOUr machne :

Once sat up
three which takes yvou through
the first steps of programming,
with a look at vanables
keywaords PRINT, LET

consult chapter

concentrate on looping

routines {-_h.|::1_r-! seven intro
guces you o the use Of
graphics and completes your ir
troductory study ol programim
ng techmngues

It 15 at the end of chapter
seven and the following
chapter that the reader s ntro
duced to the idea of using these
newly acquired skills to wrnite a
simple games program. Chapter
1'I||h" l,‘lr";1|<. with the use ol

und on the l_'\-r-vl Irum TR
ends with a simple program of
Ihe alen invader type which |
lustrates what vou should have
learnt S50 far

Chapter nine deals witl

nigh-resolution graphics on the

apectrum showing use ol the
jraphics commands, with sed
tions on high-resolution colours

and wun-plotting The fina

cn i[-"'r aof the OO0OE 15 ( _|'!~ il

The Spectrum Programmeéer
writternr by SM Gee, is published
oy Granada -".J.-'.'Ii-'-"--'l:"l':}'s' The
book has 141 pages ard Is
priced at £5.95

ISBN 0 246 12025 8

Publishers

The books mentionad in this arti
cle are published by the follow
ing

Melbourme House (Publishers)
td, Glebe Cottage, Glebe

House, Station Road, Ched

dington, Leighton Buzzard, Bed

fordshire LUT7 7TNA

Interface, 44-46 Earls Court

Road, London W8 GEJ

Phipps Associates, 99 East

Street, Epsom, Surrey KT17
1EA

Sunshine Books, Hobhouse

Court, 19 Whitcomb Street,

London WC2 THF

Gower Publishing Company Ltd

Gower House, Croft Road,
Aldershot, Hampshire GU11
3HR

Century Publishing Ltd, 76 Qld

Compton Street, London W1V
5PA

Timedata Lid, 16 Hemmels,

Laindon, Basildon, Essex

Shiva Publishing Ltd, & Church

Lane, Nantwich, Cheshire CW5
5RO

Granada Publishing, PO Box 9,

Frogmore, St. Albans, Hern

fordshire ALZ 2ZNF




ZX81 16K SPECTRUM RAM Cassettes
Games to Test your Skills & Tactics

“VERY NASTY MOUNTAIN and NASTY INV'-&UEHS .are both very well
writtan''; *'| am thoroughly plessed with Im'ao-ad Chiant, London
‘“Thanks for your very good VERY NASTY HT#IN M.F. Harold,
Guildtord, Sy

"MASTY INVADERS. . .VERY NASTY MOUNTAIN : with no loading pio-
blems &t all and the Inerature you included, will certainly puchass from
you sgain’: N.D H., Hudderafisld

**| mm wiriting to congratulate you on the sxcellent VERY NASTY MOUN-
TAIN. | am also pleased with the guick delivery’': R.Massingham, Batley,
W. Yorks.

“i ke NASTY INVADGERS. the graphics are axcedsnt; VERY NASTY
MOUNTAIN is also an excellent game. Thess are two of the best games |
hove for my ZXB81.°: Michaal B. McAllisier, Lakenhsath, Suffolk

NASTY INVADERS: Get them before your Bosses get youl £4 556
A 20 minute plus Action-Packed Gaime. You am on duty in the Delence
Asdar Cantre. An invasion starts. Your task is 1o prévent the Enamy from
landing. But you have problems: not only do you have to stop tha Invsders
making repairs to their craft, but there could be personnal troubls tool
Good control is rewarded, but ermors are penalised

Don’t despair — Rank Has ite Privileges!

NASTY MOUNTAIN: Solve the Clues if you want to Escapal £4.95
You sre leading an sxpadition and come 1o an impassabls mountain rangs
it looka ke a long detour until an old goal-herd announcaa that there & an
opaning in tha rocks into which the occasionasl animal wandeis, but thay
never re-appear..... See if you can solve tha mysteries of Nasty Mountain
snd continua on your travels. Whethar you succesd or fail, you can
slways try again — bui somehow its not guite the same as beforsl

VERY NASTY MOUNTAIN: But don't CHEAT or you will pay foritl £6.95
An sdvanced version of the Nasty Mountan Game with 16 Lavels of Play
Practice Makes Parfect — but the more cluas you solve, the Mo your
tactics are tostead)

Justify Your ZX 81 As A Business Expense

PETTY CASH/VAT: Know where your Monay want £10.00
Erter Date, Narrative and Gross Expenditure for each Cash Purchase
Analyses into 20 Sub-Headings and 13 Main-Headings and gives Gioss,
VAT, Net and Exempt Subtotals and Totais. its so good, we use it
oursalves

VAT BOOK INPUTS: Written for the Small Business B Sole Trader £12.00
As the Petty Cash/VAT Program, but with the facility 1o add in your Che
gue and Standing Oider itema to give Inputs Bottom Line Totals

CHEQUES/P.O.s TO: — GILTROLE LTD., DEPT. ZXC,
P.O. BOX 50, RUGBY, WARKS. CV21 4DH

ZX SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

Spactrum Junior Education £5.50
Use your Spectrum to help your children with their school work
This cassatte contains sight attractivé, easy-1o-useé programs for
the 7 to 11 age group

Topics include Englsh comprehension, spallings, homophones,
junior science, maths and hstory

#« Enteénng your own guestions and answers allows you 10 adapt
two of these programs Tor enercises In any subject area

* Moving colour graphics and sound aré extensnely used 1o
UTpIOVE motivation

* Use the “draw” program to produce pictures, maps and
diagrams

Suilable for the 16K or 48K Spectrum. Program noles are

supphed

O-Level Chamistry (C1) 550
This cassatté contains four cleary prasented revision/tutorial

programs. The subject matter has been caréfully structured to cover
the mast imporiant aspecis of

* Elameants, compounds and mixtures

® Structure. bonding and propactias

* Redox. slectrolysis and the activily series
® Acids. basas and salts

48K Spectrum and 16K ZXB1 versions of the casseiie are avaitable
Please specify which yau require

Professional Computer Assisted Lecrning materials from:

-  CALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, St Johns,
Woking, Surrey GU21 1UF.

Oversaas orders: £6.50 (§11.600 per casseste wnciudas AIRMAIL
postage

Great games

for your -

Spectrum ¢

uJLSJJ U U_;JJ

'l

the Imlm P g}
in ZX games

1111
1381

TLLL
11
\

Sorcerer's Castle /

Takes you into a world of magic and

miystery. Graphical position and a host
of options with this exciting adventura EE w

game for the 48K Spectrum

Scramble

High-speed arcade game - the fastest
avallable. Thrust, altitude, fire and bomb
controls. For 16K or 48K Spectrum Eﬁ.so

Masterchess

len lavels of play + change sides or
level in mid-game + sa&i board 1o any
position + scrolling nistory + displays
your moves and compulers + copy
display & history to printer any time
+ save game al any point + recommend
move oplion + plays all lkegal moves
+ indicates illegal moves + Chass Clock
on réverse. A powerul, adventurous and

£6.95

enjoyable 48K program

And for your ZX81:

Scramble & Frogs « PaintMaze « ZX Chess » Breakout
#* Space Invaders * Asteroids « Tempest * 1K Games-

pack « Daebug

All supplied on cassetie with library case £3.85 (2X Chess £6.50)

Werita lor full gatalis of thie Mikro-Gor
avartable from Iocal stockisls or dire

chequas/POs payabie 10 Mikm-Ga

MIRGULES

24 Agar Cresceni Bracknell Berks BG 12 2BK

Tel Bracknell (0344) 27317

i from tha manufaciurers (please make
vand add 40p pos! & packingi

-

rarge of prdgrams angd a00-ons

Suppdin s of Softwaig 1o Sl

w
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e s s i e Zx81 GAME |

Home run

Get home as qUICKIv as The ”t”rl. 'h:l h s gam "-‘ - i Ur.ﬂr square: this time

MOV r.| are to t I|r nT lecreases, th making
you can WIth thls chequered jare in the yourtask harder *'.1.'._r: time you
shortest I,H Lirme successfully get home. Your
program for the 1 K zx31 You move the black square score for each tum Is the
using the ‘5’ key for left, the ‘6" number of time units you have

from Andrew Tierney of o /s, 7 kevioru ot wnen vou reach the ch

and the There quered square

Reading. s 8 time limit for you to reach

10 LET C 50
20 LET A )

- e
40 LET INT (RND * 10
60 LET Y NT IRND # 10
B0 PRINT AT X.Y
Graphic shifted A
J FOR N 1TOC
B0 PRINT AT AB:" B
0 PRINT AT A.B;"
00 IF INKEYS 5" THEN

» O

ETR B- 1
110 IF INKEY S 6" THEN

LET A=A -1
120 IF INKEYSS

7
THEN LET A A+ 1

130 IF INKEYSS 8
THEM LET B=B + 1

40 IF A=X ANG B Y
THEN GOTO 180

B0 NEXT N

160 PRINT "HARD LUCK

170 STOP

180 PRl'-,-:' WELL DONE

ORE J

180 F-'*LJ‘-uk 50

200 LET i C-1

210 Cli H

220 GOTO 10

1 il the onter f
ket in line B0 id |
i DY the rapt
oe bed
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N P RO CRAMMING SKILLS

LOAD/SAVE probiems

Tim Hartnell and lan _
Beardsmore summarise
advice from members of
the National ZX Users’

Club.

One of the real bugbears of the
ZX81 is the touchiness of the
cassaette interface. While few
ZXB1 owners have problems
getting some sound onto &
cassette from their computers,
getting this sound back into the
ZX81 as a program is often a
major hurdle to full enjoyment
of the computer.

Some of the following ad
vice will not be relevant to your
particular computer/cassette
setup, so read through all the
advice we give until you find
something that appears 1o
apply to you, and they try out
the suggestions given

In a jam?

Make sure the outputs from

your cassette player are com-
patible, that is you have 3.5mm
sockets, and check that the
plugs fit firmly. Some appear to
work better if they are moved a
fraction of an inch out of the
computer, rather than being
jammed hard into the ZXB81
The ZXB0 and the ZXB1 need
four to six volts peak output. If
you have a DIN socket. it is
almost certain not 10 work
Most DIN outputs are about
1.5V. This is not enough for
the ZX81, and will only work if
a special buffer circuit is put
between the recorder and the
computer.

If you have a 16K program,
trying SAVEing, then LOADing
a vary short program without
the pack on, and then with it in

place. If they both LOAD
SAVE, then try a longer pro
gram. If the longer program
does not LOAD/SAVE, then the
problem could well be over
heating, something that can
cause problems within 15
minutes of turning the com
puter on

If you get LOAD/SAVE prob

lems only with the 16K RAM
Pack attached, then try the
following ideas They
sometimes bring results, even
with mischievous RAM packs

1

a3

Keep your ZX cool. This can
be done by using a fan, or by
placing something cold on
top. Tim's first book, Mak-
ing the most of your ZX80,
was written with the aid of a
succession of frozen Long
Life milk cartons, If wvou
follow this somewhat
bizarre 1dea, make sure that
the water doesn’t get into
the computer. If yvou have an
extreme heating problem,
and you feel confident of
yvour ability to do it, you can
take the top off, and/or
solder in an extra heat sink

. Don’t jar the computer while

SAVEing or LOADIng.
Try different volume levels
when LOADing, and keep
the tone control on maxi-
mum (ie full treblel. You'll
need a lot of volume in most
cases, and maximum treble

. Noise can be a source of

LOADiIng problems. There
should be about five
seconds of silence before a
program. Tape hiss is not
conducive to 8 successful
load.

Use good, proper computer
cassettes, rather than cheap
low-noise audio ones. Qual
ity audio cassettes (such as
TDK) generally work well.
Clean the tape head fre
quently, and if you can
get one — use a demagnet
iser from time to time.

. If your cassette recorder has

batteries, try it with them,
rather than running the
racorder from the mains
You should find this helps,

Make several copies of each
program, so if one doesn’t
load, you can always try the
naxt one on the tape. Fre
quent use of a tape (or one
portion of it) will lead to a
buildup of hiss over the pro-
gram, which may eventually

make it impossible 10 load
from

Hardware aids

The following suggestions arg
for yvou if vou can solder conf:
dently. These suggestions are
more for ways of checking that
the signal is getting from the
n-rf,:rrjt-r to the computer, than
specific aids in LOAD/SAVE.

1. Wire an LED into the leads

2. Use crocodile clips 10 tap

directily off the loudspeaker

3. Connect a wire across the

spring-loaded |t:!u5:!b£l'1§hf’
earphone switch (in I
recorder across the aarmuecs I
]

jackl, 80 you can hear whal
is going on

4. Wire a small earpiece into
the leads

5. Wira the loading lead directly
from the output signal. Fita
switch which can be used to
discaonnect the internal
speaker while loading

Which recorder?

The Users’ Club has often been
asked ‘Which cassetie recorder
works best?’. We cannot en
dorse a particular brand of
recorder, and do not suggest
that while club members have
been successful with the
following brands, you will nec
essanly have the same suc
cess, but for what it's worth,
here are some of the recorders
which club members have used
successfully: ITT Studio
recorder 66; Boots CTR500;
Tandy Micro minisette |l; Somy
TCP55: Interstate/Waltham
(Woolworths): Hitachi TRQ231
and TRQ247: Prinzsound
TR2256; Ferguson 327;
Sanyo M2406P; Prinz SC3;
and the machine which 8
widely advertised for use with
the ZX81, the Monolith
ECRB1, data-assette E312

Adjusting azimuth

Mr S Atkinson of Harrogate
suggests the following. He
points out that, for loading, the
output from the cassette needs
to contain as much treble as
possible. You can increase the
treble content of the recorder’s
output by changing the tapa
head azimuth, the alignment
between the tape head and the
tape
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| / O =
L O ES . OFF
52 /
PLAY
The tape head on most maximum treble, minimum

cassette machines is mounted
on two screws, one of which is
sprung. By adjusting this
screw, the tone can be altered
The screw is accessed by a
small hole above the play head.
in many cases, this hole is
covered by tape, or a small
métal plate

Here's how you can adjust
your aznimuth:

1. Turn the recorder controls 1o

bass, and insert a tape con
taining a program,

2. With the earpiece out, start
the recorder

3. Adjust the screw, trying it in
both directions, until the
sound is as “tinny' as possi
ble

Note that this may make
some of your music cassettes
sound a little too sharp for your
liking

Fig. 1. §1 and 52 are both 2-pole,
3-way slide switches and 53 is a
1-pole, 2-way biased push button
shdae switch. J is a 3.5mm jack
socket for 8 microphone and LS is a
minfature 750hm loudspeaker.
You will also need four 3.5mm jack
plugs with screened leads. This cir-
cuit can be contained in a box
measuring 3" by 2% " by 14 °.
The switching alows recording
and playback without removing
plugs. The push button alfows

audio inject for identification. The
speaker is used for sudic moni-
foring

Fig. 2. This circuft is for use with
fow level output from the tape
deck. Adjust RT and R2 for differ-
ant oufputs from the tape deck.
This circuit was designed to
operate with a Sanyo 5050G deck,
580mV ar 5. 6K output.

O
R1
68k
C1
470n
FROM TAPE
REC OUTPUT

R2

10k

r—’\W—o —
R4
R3 i = S
470R == 100p
5 14
"
SCHMITT
TRIGGER
74L514
Q1
BC109 1121314 7

O TO TAPE INPUT

O +5V

SHORT ZX80 C12
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I SPECTRUM GAME

ﬂ‘ﬂl NOW AVAILABLE FROM ASP SOFTWARE I

Here's a program written
by David Spencer of Spalding for all VOU Spectrum
owners who fancy a spot of demolition.

Based on the 16K Z2X Spectrum, when you hit the ball with your FF Play flag (1 for the A Variable to indicats

this game takes just over 6K of bat and when you knock out a demonstration which laver has been

memory and makes full use of brick from the wall game| Fuat

the sound and colour available When the game 15 not being P ¥ co-ordinate of the PRSP

on the machine, played, the program cycles bar : - _‘”' i ""_"I' E
The wall itself comprises through a sequence of Two ex W Wall number I gemonstration

three differemt coloured layers, planation pages followed by a S Score bl
each with 30 bricks. When 60 demonstration game in which ES Temporary INPUT C Code of character at
bricks have been knocked out, a the computer guides the bat SLHNG ball position
new wall appears and the scores The highest score and the rele XY Co-ordinates of thi i Number of bricks
for each layer increases vant player's name is displayed ball knocked out
When you begin to play the o©on screen at this time ; P1 Required position of
game, you have five lives Here is a list of all the DX.DY ?'1'1.':"‘”“1” vecior Jor bat during
However, each time you miss vanables used in the program the ball demonstration game
the ball with yvour bat, you will FL Flag for sound DP Direction of bat
lose a life. The game ends when HS Highest score effects movement during
you have cleared all five walls or MNE Name of the highest F1 Flag for hitting top demonstration game
you have lost all five of your SCOfer of screen Y71 Temporary variable
lives, All the appropriate sound F General FOR FA Flag for hitting bat used in determining
gffects have been mncluded for NEXT counter L Lives P1
e S Lo e e ——
1 REH 33BREAK -OUT LET p=p+i
3 BORDER ©: LET h==90: LET ns$= 140 PRINT AT 2i.p., INK 2, ™=
ey i RETURN
S G0 SUB 2008+ PRINT AT 21,2, 199 REM 233END OF WURLLas=
1@ PRINT 87 19,5, FLRSH i1, BRI 2 FPRUSE i1ad B IF fp=1 TH
GHT 1, "PRCSS ﬂf“r REY T8 PLAY" EN GO TO S
12 FOR =1 TO 1600 IF IMNKEYS: ez LET g#=%+1 MRINT AT 4.4 PR
" THEN GO TO i3S PER S, "Watll no. ".,m=-1," destisfcyet
13 NEXT 7 GO TO daad da"
15 BEEF .S.,¥@: LET rp=@2 LEY U= 205 FOR =@ T i BEEFR .2.°F M
% EXT 1|
= 20 G0 SUE WD S0 To e 210 IF w=6 THEN GO 7O 200
a9a RBREHM azszxEEYEORRD SCRN33 200 PRUSE S@&: PRINT BT E‘- -1-.'- PRe
10 IF fFp=1.THEN GO TO S ER 4; INK 7."Mow gsC¢ onto il
108 IF INEEYS<>»"Z" HND INKCY %42 w: PRUSE ASa& c0 Sup Q"E*“ - 20 TO
"m" THEN RETURN lap@a
19¢ PRINT BT 241,07 i 232 PRINT RT ©.2, PRPER 4; INRK
128 IF IHNKEY $="z" fnND p>1 THEHN @8; FLASH 1;"UWELL DONE, ', FLAaSH
LET p=p-1 @; “youv have destroyed all 1he we
132 IF BMKEYS="m" AND p (22 THEN

ZX COMPUTING FEB/MARCH 1983




SPECTRUM CAME
o Z key,and rishi wsih 1heEe .
24# FRINT RT 2,4 “Your sSCOf€E wWE 2asS@ RETURN
: : 2988 REM #32nd EXP. PRGE:3
E4ﬂ REM 33HIGH SCORE ROUTIME s AGEA CLS : PRINT AT 2.14; PSFPER
2S@ IF s:hs THEM FRINT AT 11 .,%; 8; "BREAK-QUT,; AT 2,9; INK 2; OuE
"Thererore you did not beat ihe R 1" i
T highest score ofF ";he,;"™ by ":n% A1 PRINT AT 4.1, Papep 4. ¢
{E GO TO Goe You start with S (ives
26@ IF =s=hs THEN FPRINT AT 11,4 —@BZ2Y PRINT BT &,4,; PabERr =;
"ANnd dYou equaled the highest =Co The highesl SfGre i= ":hs “hagy
—_— re™: INPUT “ENTER_YOuR NAME o ;ng; ", RT 7.@; FAPER 7;°
INE es: IF e%="" THEM GO TO 262 Q3@ PRINT AT 2,45, PaPER o) (s
28BS TF s=hs THENM LET ﬁtwn5+ & the fFirst waiti the =cores ;BT 1
"+E & G0 TO caa 2,1, PRPER ©, "are == folicoms.-=-"
P IF Exhs THEWN PRINTY AT 311i1.4; 2240 PRIMT AT 11.7; PRPER & "1802
"And yowr beat the hHhizhest ELf for the btoticw {syer.” ,RAT i=2,.7:°
rett: INPUT “"ENTER YOUR NAME *; 2@ for the middile laver." ", Y 123,
LINE ns: IF ns$="" THEN 20 T 278 7;"32@ for the topr izger. &
288 LET hs == : =0 T &8 2SO PRINT /Y 18,1, =RFER 3; " {On
229 REM 3anll LIVES LOSTas the next wall the scores Y iRT
Jaa FOR r=@ TQ 7. PRAPE ¥ et 16,1; "ar twice the sboave and £
FRUSE =@ MEXT ¥ on. ™
_’*.t{"r F‘RINT BT 4.,331; INUERSFE i1:"@& Jat@d PRINT /7T 19,5, FLASH 3i: 8RZ
SME OUER": F‘F'L!ﬁE S &0 TO =24 GHT 1. "FRESS RANY KEY TO PL Ry
83&d FOR r=1S TO -5 STEP -1i: AFEE S27@ PRINT AT 24,2, IHK 3 "% At
P end, F: NEXT § y lo982, David M, Spencer.”
£l@ FPRUSE 28@: 0 T S I3 _FOR f=31i TO 158a&d. IF INKEYS.
299 REHM aaHRIN BHLL RDUTIHE!; 2" THEN GO TO 1S
1222 PRINT RY v x: 2@9@ NEXT
18@2 IF fp=1 THEN MJ SUE Sasa 28999 REM *30EMG. SRNEz s
1823 IF fl=1 AND fp=2 THEN BEEF 4203 LET J=8: LET fp=1: LET 3=
@5,83%4: LET L= : LET dp=2 FC S8 S@aw: S0 TO O3
18RS O SUBR iaa. LEY y=yiduy: LET Qa2
X=xX+dX: IF x=31 OF x=30 THEN LET 412@ IF x4418 AND dw=1 THEN LEY »
dx =—adx PRINT AT y- dj A . : 1=x+14 GO TO 4149
GD TO l1aao 4105 IF x2>15 ABND ox=-1 THEN LET
@06 IF fi=1 THEMN LET fi=2dr 80 7T Pl=x-14: GO TO 4i48
0 1@ad 4112 IF dx=1 THEN LET yt=72id2-
12@7 PRINT BT uy-dy xv-dx, " *“. IF 1: LET pl=0@-i22-yt}
fa=1 THEN GO SUBR 149 LET fFa=2 4128 IF dx=-1 THEM LFT yt=7aw £
- 1223 IF rfp=1 THEN &0 SUBR Sinm ET pi-EE—yt
12l IF w8 BND y 2% THEN 20 TO 414@ IF pi=0 THEN LET pi=3i
la@a 414S IF =¢-=i5£'i THEM LET pl==9
n 182@ IF y«:7 THEN GO TO idsSe 41S@ IF pil=p THEN LET Jdp=t; RETU
@29 REHM a23HIT BRT ROUT INEss RN
3 183@ IF x=p OR x=p+id Tﬂ:N LEY g3 4162 IF popl THEMN LETY dp=-i: RET
=-dy LET x=x+1-i{2%ix3=29)Y: LEY URN _
=y=-1: LET fa=1: E-EED cdl3 e =gk} 417@ LET dp=1: RETURN
.3 e TO Ages 42928 REM 39UTO BRT MOLUEss
183S IF INKEYS$<>"" HEN GD TO 31w SAABd IF INKEYS$:»"" THEN GO TO i1
a5 2@1@ IF p=pl OR m+l=p1 THEN RETL
1¢4dx BEEFR ..7Sszifp=! J¢: LET t= =
=1: PRHUSE o8& IF =2 THEN SO TO o208 PRINT AT 23,82 " ": LET p=p
Jed +dp: GO TC is
124 PRINT BT 24.F. " GO S Sa5S@ IF duy=-1 THEN LE pl=18: &L
aasSe: GO TO ladaag TO 41S@
1242 REH s3HIT 8Ll ROUTINEss - S06a RETURN
10S@: LET a=RTTR iy.,*2!'-43-J: LET 21990 IF y=7 AND dy=1 THEN &O TO
¢ =CODE GLREENE iy,.xr: IF =31 8aM i1l1@a
D yx»l RHND C+288 THEN GG TO i80W3 S11@ RETURN
1888 IF a=1 AND ¢c+4>»98 THEN {FT o 8990 REM 23+IMIT. ROUTIME2»
y=—-dy: GO TO 1aad Y088 LET s=&:; LET w=i. LET =S
la7za IF ce=28 THEN GO TO Ii 987 LET h=320
1875 LET fil=31 9010 BORDER @: PRAPER & TNK 2 C
183 LEYT s=z+i(ifaz-2'z3id)asrt. LET LS
h=h+l: PRINT &7 @&.2.= IF »h =5 9@1S IF fp=1 THEN PAPER 7. ©CLS
THEN GO TO Zaa - Q022 FOR f=@2 TO 21. PRINT FPRFER
109@ LET dy=-dy. GO TO_ 1 ;AT F,.O;" B AT 7F,21;")": NEXT ¥
1i0d@ LET M=M+i22iRNDx B =1} LEY Q@3B FOR F=1 TO 3: PRINT AT 1.rs
dy==duy: LET ft=31: &0 TO 185 o T “: MNEXT F
1059 REM 2315t ExF. EEGEsxs A48 Eaﬁ F=1 TO 3g FRINT IMK =
2002 PRAPER 7: CLS : INK @ AT 4,7, CHR% 147, INK 4:8T S,7:08
201l@ FPRINT &7 2,40, F5FER B "BRE R$ 143, INK 28T &,°F;,CHRS$ 142 i
Ak -0OL ”;HT E,E‘,‘- INK 2; QUER i1;". EXT F
_ . Q@SR PRINT AT @, ,3;"Score ".s5.:AT
c02¢ FRINT AT 4,&, EBRPER &7 Q,22; "Lives  "; L
The obJjeECt &Ff 1he gs=e 1= it B 2855 IF rfp=1 THEN GO TO SDdz
it bricks ocut of 1he well bybourr Q@8@ PRINT AT 18,5, FLASH 1; Pae
£iNg Lhn& DRLL GIE ITHE DAL, ER_@; INK S; "PRESS ANY KEY TQ ST
223@ PRINT RT 9.@; FaFER &4 RRT "
Uhen you have knocked outl o@ brs QATHR PRUSE & PRIMT ST 1a.5: oo
Cke @8 new watll aprpears. The Z2RE S #
ends arfter S walls . .ocr when youw Q8Q LET p=1S: LET x=INT ifSsMla2a
runeut of Lives., 3 )#+2: LET y=29: LET dx=-=1+i22 {AND
2848 PRINT AT 1I5.,%; PQ?—‘ER =2:" 2«92): LET dy=-31- LET fFa=x LET
You move the bat {eft1 with i1he PL=0: LET ft=0: 20 TDO i4dd
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MICROSFHERE COMPUTER SERVICES LTD
72 ROSEBERY ROAD - LONDONNIO 2LA
TELEPHONE O01-883 941 1
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For ZX 81 ano SPECTRUM

“\“ . COMPUTERS
'l [AND OTHER MODELS USING 9v DC ADAPTORS)

withlss =) od ol e [ =l |

'-n
On\" | Patent spplied lor)
="£13'95 .c1r40p0

PROTECT YOUR PROGRAMMES WITH THIS RECHARGEABLE BATTERY PACK
AT LAST!

. POOR MAINS SUPPLIES CAUSING
HAVOC, WHILE YOU SPEND HOURS TRYING TO ENTER YOUR
CAREFULLY PREPARED PROGRAMMES

BATTPACK \bie Ov N i . e R = e W
X adap! ADAPTORS AND ELIMINATORS LTD 14 THAMES ST LOUTH LINCS
BATTPACK . . PLEASE SUPPLY______ (OTY) oattoEck [s

AT£13-95each PLUSE1.40 p/p
| ENCLOSE CHEQUE POSTAL ORDER FORE

BATTPACK | f
3 J BATTPACK o

| BATTPACK

BATTPACK

ORDER NOW — SAVE NOT ONLY YOUR

[NAME
PROGRAMMES BUT ALSO YOUR | ADDRESS l ‘ I
TEMPER!! . i : s
MAIL ORDER ONLY. PLEASE ALLOW 28 DAYS FOR DELIVERY. | ‘ | l | A S N O
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SOFTWARE REVIEWS |

in the air

tonight

After a brief time in
simulated flight, James
Walsh comes down to
earth to look at the
African game, Awari.

,'lt-l.L

H_ﬂ-EP

RLrI=tat

I've got two programs to look
at for the 16K ZXB81, both of
which are a little different from
the run of the mill stuff. First
we have Awari (no, this is not a
mis-spelling of a certain wel

known computer company)
which 15 available from Under
standing Limited (they musl
have LOADing problems too!!)
for £5.95. There are various
prizes 1o De won depending on
where you buy it. The second
program 15 called Pilot, which is
availlable from the people at

HD MADE

i ELR

Hewson Consultants for
£5.95

| shall start with Awan
ancient Afncan
game of logic. The game is
played using 14 ‘bowls’ each
of which may haold any number
of ‘beans’. Bowls numbered 1
to b :Jr..'il_""-J 10 you, 128 You can
move the beans out of them
and wvour home bowl is
number 7 on the right. Your ob
jJective 15 to get as many beans
into bowl 7 as possible and so
to beat the computer. Similarly,

which 15 an

8 to 13 at the top
bhelong” to the X871, and b«
on the left is its “home
The idea of the game 15 that
¥ i ¥ 01 the
| IV " Ir-|-|I T {1 tr i # ]
.,|'|| 1 Ot ar 1T i 5 l| I i

rEMmove hem and plad

one @t a timaein the bowis 1o the

nght and anti-CloCRkwise [

L XB1 then chooses from bowls
8 1o 13 and moves 1o the left

i WA

vl " 1 A [T,
and anti-ClocCk wise Vi i !

get more proficient

vestigate the more complhicated
moves. | here are three levels of
play, which will accommodate
gt war old t
i adult

Though the game is basically

games are. The game s well
out and nas a good amount o
intelligently used grapnics

4 ' . f e il
N CONCILESIO CrLICyl

ZX81 program on the market

Awan is idea

E;‘-.. ine way it LO

time

Awan is priced at £5.95 and

availlable from Understanding
1d ||H' Production Winaoe
1-.:'[I_I|| ncElewoog Lane, London

NW2 2D5

Come fly with me
Pilot 1s a new flight simulatior
program from Hewson C

tants. written for the ZX81
There is also a (_"5!. '_--'.i..-: e

version available
price of £5.95, which is funda
mentally the same but with
grapmcs maore

i .1|__l.1t:I! ligs ol the &

The idea belhind a flight

simulation program 15 that you

arge piloting your own aircraftt
and are in total control over it
Fir v C Take u 1t
Mnay 131 mn Ded n m

i Y], Y 7 \ througl

P ILOT -MODE _.-_

mountans usmng e |1r_'T.|Ii-"!
irectan Tinor equipment
ind whilg batthng agamnst Ihe

forever-chanoing troposphent

1SN
nanua >ontre f iU
Wi litée miane a3 W T W'
withh an  astounding 1M
uimes confusing, array of dials
unters ind controls. Unhike
n ot e thiaht simulation
programs for the ZX81, vou
10n 1 LSt Nave thi tandard
Mitud gistanci g speed
ommands bt 1 2ray

Artificial Honzon,

Auvtomatc Direction Finder, In

Strument Landing oaystem
VWind lirection

eading VHF Ommi Directiona

12ansive INsSIructicons I he actua

nstr | ari Hakle 51
ficient quantity, but they are
it rliCular il ] a

to understand. This was not
wWintter LOor s bloik e WG

";.|'._1: e lvaiers ar ‘Pacman

WL It 15 more of a thinking pes

on' s game. | was surprised by

v clatement I thio ML

tions which read: “This progran

¥

s NOT 8 gami I his 15 @ strange

Thing 1« ay as it fulhills all the
nbutes which all aré
aned to the word ‘qgame’_ ir

that it 15 a 1test in which skill
required and done a

pastume. rather thian as wors

he prograr c i S
written and the graphics are
for the ZX81
AaTh .In 50mMe people may ':_i""
1wkl e instrud

ou are interested n
game, then | can

it as the best ong

iced at £5.95 and 15

i i &0l LR L.
avalabie rom Hewso LTLE,

il ints H';l".1 l'." :"'....-.H'y :
Wallingford, Oxon OX10 OEL

troot

RAUTOL =T T
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ZX cComputing software

Typing
Traumas?

Tired of typing - why not let ASP Software
take the strain?

We have gathered together four great programs
from this issue of ZX Computing and put them
all on one tape. Each tape is tried and tested,
and would be a welcome addition to your
software library.

Spectrum Breakout - You have five chances
to demolish the multi-coloured wall.

Defending your Spectrum - Defend the Earth
from the invading aliens.

Drainpipes - A Spectrum adaptation of the
classic mechanical arcade game.

Spectrum Maze - All you have to do is to get
out of the maze as quickly as you can. Sounds
easy...

The tape is now available at £5.99 inclusive of
VAT and postage and packing. To obtain one
of these tapes, simply fill in the form and
return it to the following address:

ASP Software,

ASP Ltd,

145 Charing Cross Road,
London WC2H OEE.

S ———— — -
: Please send me .......... tapes :
| am enclesing my (delete as necessary '_‘ :

, theque/ Postal Order/ International Money L i
¥ Order for £ E— I
imade payable to ASP Lid e

' or RARCLAYCARD !
Deabit my Access Bare ]r,'\f-: ard " _I N

delete as necessary ¥isA i

- - . L]
Please use BLOCK CAPITALS and include posicodes. !

NAME (Mr Mrs Miss

ADDRESS

POSTCODE

Signature

Date

e o o O o O m o omom Emow EE mow -

ZX i1ssue tape 1

e

Now. . .the computer
magazine you can understand.

We’re booting out the
jargon to give you facts that make
sense.

Micro Update will be your

one-stop guide to the micro scene
— whether you’re a home user or
if you run your own business.

Every month we’ll tell you
what’s best and what’s best to
avoid among the flood of micro
products.

be packed with information you
can use. Our news pages will keep

And our feature articles will ——UPD A“__—_

you up-to-date and our buyers’
guides will be concise.

Micro Update has invented
a new computer language. It’s

called English.
Just 75p will buy you our

translation. Micro Update. . .the
micro magazine that makes sense.

Micro

}lh,allul___.i:‘.llu My Are
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Battle of Britain

A strategic Wargame for the 48K Spectrum

48K Strategic

¥ only £5.95
(inc. p&p)

MS

73 The Broadway, Grantchester, Cambridge CB3 9NQ

; ZX81/ZX
SPECTRUM HARDWARE

TV sfand remova

(] a8 L D@ | e

jraroly ¥ & hase

Cheques/'P.O. Made payable to: COMPUTERLOCK
2 Wychperry Road, Haywards Heath
West Sussex RH16 1HJ, Telephone: (0444) 4515886

All Prices inclusive of VAT Allow 28 days for delvery

‘ ZX COMPUTING FEB/MAR 1983

HOME SECURITY UNIT

Every 90 seconds a home is broken into

NOW USE YOUR ZX81
AS A BURGLAR ALARM

e Everything you need— Includes
Sensors, pressure pads, program,
home security board, and full
instructions.

® Simple and easy to install. Fully
assembled.

® No television needed to run.

e Fully expandable.

® [Less than the cost of a conven-
tional non-computerised system

HOME SECURITY UNIT

£49.95 plus VAT plus £2.00 p&p

FOR FURTHER DETAILS WRITE TO:

LOVEDAY COMPUTERS
LTD
Tremadart Close, Duloe,
Liskeard, Cornwall.

or Telephone: 05036 3170
or send cheque/money order for

£59.44

for your Security Unit
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prices (E£'s, ine ViaT)
Spectrum 16

| fool_vg:::g:ratlogz'x 31 m.u.TrhE AMAZING SOUND EFFECTS
- TIMEX Sinclar 1000 [N T

THE ZON X

or SPECTRUM
ﬂ'f-:"‘;i’.'clg-r-_- 2

POWer switch
alloy base
SDeakey

bl

-
&
L
-
-
-

FULL imstructions wilth many examples of how 1o oblan effects and
the programmes. supplied Fully guaranieed Brilish Made

L

-l . \
These stylish plinths . >

in tough moulded ABS, will raise and tilt the TV for

Viewing L] :r'lij".' the COMPUter 1or easee !15-""1
The power -~un-}1iy is fixed underneath. The printer ca
used with the Spectrum version, the RAM with the “81
and the casselte player with both. Fulldetails from
Peter Furlong Products, Unit Sc, South Coast Rd Ind, Estate
Peacehaven, Sussex BENG BN Tel (07914 31 17

PRICE 6 80 inc. VAT

vial la
YELLEr r-rt

MICHAEL ORWIN'S ZX81 CASSETTES

THE BEST SOFTWARE (BY VARIOUS AUTHORS) AT LOW PRICES
|
VADERS -

QUOTES CASSETTE 2 CASSETTE 4
Ten games in Basic for 16k ZX81 8 games for 16k

ZX-SCAAMBLE

Casselle Two costs £5 . WP

CASSETTE 3 !
8 programs for 16k ZXB1

STARSHIP TROJAMN

gl 'R

STARTRER

GUMNFIGHT IM

GALAXY INVADERS

PRINCESS OF WRAALA . L SHNAKEBITE 1

CASSETTE 1 BATTLE

. . ALABRIASZ Woild ’ o i ;
(eleven 1k programs) ikt ek LIFE

CUBE

i *
Hacs D TIC-TAC-TQE (¢
SECRETMESSAGES Py Andd b

MARTIAN CRICKET

Canselle One costs £ .80 Cassette 1 costs 5 Casseite 4 costs L5

FUNGALQIDS (Machine

Recorded on quality cassettes, sent by first class post, from

Michael Orwin, 26 Brownlow Road, Willesden, London NW10 9QL (mail order only please)
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lan Turtle
presents us
with a ZX80
version of
the popular
game.

RANDOMIZE

o fom | '_" T 1 _|'.\|'1 r'..l:.i-'-"..
_'..‘.:;'::l
40 INPUT N
F I 4 THEN GOTO 40
60 LET A=RNDIN)
10 LET B=RNDIN
BO F a=8B THE 3 Fi
LET ¢ RND
| B ORI A THE
I:I :"’.
D =RNDIH

85 PRINT Z
INPUT X
PRINT X:* §

~ i T

i L
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Bill Longley of Colchester has written a program
for you to lose yourself in your 16K Spectrum.

The game’s object is to get out
of the maze in the shortest time.
This is not quite as simple as it
sounds as you can only see a
guarter of the maze at any one
time, and the whole thing is four
screens long rather than the
usual one. The way this is done
is by moving the maze to the left
or right rather than moving you.
Normally, this would be wvery
slow, s0 the movement is done
by machine code. So is the ac
tual printing of the maze, and
this means there i approx
imately an eighth of a kilobyte of
machine code.

Changing a part of the maze
is very easy. Each DATA state
ment from 2000 to 2117 con
trols one column on the screen
The screen is divided into three
groups of eight lines. Then, each
square in the column 15 coded in
to a binary digit a black
square is one, a white square is
zero. Finally, each group of eight
squares 15 converted into a
decimal number between zero
and 255, and the three numbers
derived like this are enterad into
the DATA statement. Have a
look at Fig. 1 if you still don't
understand

Four of the routines which
are in machina code can be used
in your own programs. These
are as follows

Line 1: Moves the colours one
character to the left. The star
ting address is 23760.

Line 2: Moves the colours one

1 REM T ZTZZIZT
ZZZZTZZZZ

2 REM zzzz2I22Z2
ZITITIZZZZ

a2 REHM zz2zzzzzz2
ZZTZITIZZZZIZ

4 REM zZZz2ZzZZZ2z22
ZZZIIZTZZZ

= REHN zzzz=zzzz
ZTZTZ2ZZZZZ2

& RESTORE &: F
ERD h: POKE 237c@

T FOR g=0 TQ =
eaA788+5 . h HNE®YT

& FOR a=s@ TO &
23836+9.h: HNEXT

 FOR ga=2 TOQ 2
SAA76+g9.h: HMNEXT

i@ FOR G=¢¢ TO =2
S22A8144+CG . R: HNEXT @&

11 RESEDRE o

FOR Et TO 21

iz I g=0 0OR g=
RERD a: POKE 2331

12 LET x=g-{g>=
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character to the right. The star-
ting address is 23798

Line 3: Smoothly moves the ac-
tual characters 1o the left by one
square (scrolls by one pixel each
time, for eight times). The star
ting address is 23836.

Line 4: Smoothly moves the
characters to the right by one
square (scrolls by the same
methods as used in line 3). The
starting address is 23876

The fifth line is also machine
code, but is of no use outside
this program. I these routines
are all that are wanted, just
enter lines 1 to 4, 6 10 9, and
100 to 460. RUN them, then
delete all the lines from 6 on-
wards. (The machine code will
stay in place in the REM.)

How to play

The game uses the four cursor
keys in the usual way. Setting
up the screen takes about thirty
seconds, then you appear as the
letter "A’. You can programme
this to be any shape you want.
Be careful of memory when you
make any additions to the pro
gram — | used most of it for the
maze. You have about 1K left;
however, someone with the
48K Spectrum though, can
make the maze up to 32 screens
in length! But as this means that
over a thousand DATA
statements have to be typed in,
you'll need strong fingers.
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s53 N
F

5 N

FORE
POKE
FPOKE
PORE
FOGR H=@ TOQ 31
R 9 =16 THEN
2~ 1{5>=16) 28

RERD h:
RERD h:
RERLD A

D UNO LD 4 O

Wi
ok
'-b-ﬂ-'

o

S —

R

Bl TOP LINE SHOULD ALWAYS BE BLACK
TOP THIRD: 10701111 WHICH 15 175 IN DECIMAL
MIDDLE THIRD: 01711001 WHICH 15 127 IN DECIMAL
BOTTOM THIRD: DY100100 WHICH |5 100 IN DECIMAL
1 - BOTTOM LINE SHOULD ALWAYS HE BLACK
- LINES 23 AND 24 CANNOT BE USED S0 LEAVE THEM WHITE

Fig. 1. One column of the screen

S0 DATASTATEMENT WOULD READ: DATA 175,121,100

Sammm s N
Rl L N F § |

14 PRINT RT a.h.,: PRPORE 2acil17.1
e7T=-xs8 oy
15 RANDOMIZE USSR zaci4
18 NEXT a9: HNEXT h
2@ GO TO Sao
s%ﬂg oRTH AL17.82,8_2.2583,1,28,1,8
11@ DATA 237.176.33.031,.88.14,24
a%aa DATR S8.141,92 17 a2,@ 119,
1230 DATA 13,20, 24 . o5
ﬁagsgnrn 1A17.,55S.82,23,254,99
rl o
210 DATA 227,184 ,33.0,28,14,24
EEEQ DATA Sa&. 141 . 22,17, 32, &,.11%9,
228 DRATA 12 .20 .24  =5Sa&
20 DRTAH E_.E.ﬁﬁ;ﬁ;l.ﬁd.&é‘ﬂﬂxﬁﬂ
318 DATH 65,414,232, 175 126,582
A2 DRTRH 119 .43, 13,232 . 249,285,882
330 DATR 238,188 40, 5,40, 24,248
340 DATH S,175, 382,32, 225, 201
400 DRATA 6.2 .22 .2.64.,14,32,178
J41@ DATA 126731 119,468,122 ,42.,24

-’

ZX COMPUTING FEB/MARCH 1983




|

420 DATA 62.88.,132 .32 ,241
igg gg;g 184,32 235, 2821
= B2, 2. 2923, 1=7 ",

460 DATA 144 2318 pps -+«
SR LET Y=@:: LET x=11
SiR POKE 202572.8: PQKE 2a
POKE 23674 .10

o2 DEF FMH () =INT itEEK
rpggf SAETAR2SE A+ PEER DA8 TS
S8Q IF u=1@7 THEM FRIMT A
S "CONGRATULRT IONS! = iz
QU COMPLETED” AT 14,6 17:

IN ;AT 16.13

SO IF u=1@7 THEN FRINT INT
EEK 23872+PEEK 238753

874 2688386) ~S& ¢ SECT

G0Q@ PRINT AT x_.10; "~

G510 LET azx=INMKEYS%

620 IF as="%5" AaND POINT
-~-B3#x)1 <421 THEN G0 SUB asap
&2@ IF as="8" AagNMD PLOINT i
=23x) {xd THEN D SUER Al
G4 IF as="7" anND POINT |
-2a¥Xt 421 THEM PRINT AT 1
LET x=x-1: 0 TO sao

658 IF as="6" BND FOINT
~2a¥l 431 THEMN FPRIMT RT x.,1
LET x=x+31: GO TDO &an

S8R GO TO Sad

1299 DRTH . 8. 0

2020 DRATAH 255,255,255

221 DRTH 128,16 .4

eBRE DRTR 19l .119 .24 4

cR@3 DRTA 122,24

2004 DATRA 245 . .258.252

cd@dsS DRATH A1A32.8.4

c@2@d8 DATA 131.238 .247

20@a7 DATHR 14l1.128 .4

c2@dd DRTA 1a2.i1cil1.21S

2a@c DRATRHR 176,128, 2@

ed1l@ DRTAH 1Sa.,239.244

<211 DRATRA 20 .,1Sz2.2¢

el DRTRHR E27.2585. 248

=213 DARTA A74.0. .28

<c@l4 DRATAH A36.223.244

c@1lS DATRH 23S.13v . =20

c@16 DARTAR A38.%6 .34

2317 DRTAR i1a&.2239.21F

=212 DATA 162,136 .z2@

2212 DRATRHR 186,190,244

228 DATA 13a.22.1232

c@21 DATA 235,251,188

Q22 DRTR 17Ss..132

2022 DATA 161,126,244

@24 DATRHR 13c,.93,.2@

2028 DATA 181,75.2312

=28 DATAHR i172.83.84

227 DRATA 173,189,116

2028 DATA 165,254 .84

@22 DATA 1684 ,.3Z2.68

2032 DATA A187.247.220

2031 DRATH i176.132.4

2032 DATH 19,191,244

28223 DATA 162,122,236

@34 DATR 184,184 .138¢

2e@A8 DATA 141.1413.143

2@26 DATH 22,43z .21

s@27 DRATR i1372. .82 .20

=038 DATAR i18Q.227.212

=832 DARATR 18,136,248

c@4@ DATA 19@.175.244

@4l DRATA A128.138. 4

2042 DATR 238,225,244

=843 DATA 1338.16.4

cad4s DATAH 187 .215.252

c@4S DATAH 16@.3. 4

2246 DATA A172.87.844

2047 DATR 16S.16.132

2042 DATA 121,114,132

@49 DRTAR 161.S4.1338

=@S® DATAR 14Q.2£.188a8

2@S1 DATAH 221.246,12as

edS2 DATA i17a.28a.1a32

2853 DATA 178,168, 13

2RS4 DATA 124 ., 19,138

2QsS8 DATER 18130, 188
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SPECTRUM GAME

DRTAH
DATAR
DATH
DRTH
DATA
DRTAR
Ll T =
DRTR
oRTH
DRTRH
DATRH
DRTH
LaTa
DRTAH
CATH
DRATA
DRATH
DRATA
oARATH
LATA
DRTA
DRTH
oRTH
DRTH
DRATH
DRTA
OCRTH
DRATA
oRTAH

PRINT
RANDOMIIZE
23338

)
n
7
|
X
-
N
b

FOKE

AS PRINT AT &
28 RANDOMIZE U
RETLURN
aia PRINT AT X.1
I RANDOMIZIE usR 223
E USR 223878

=20 PRINT AT Xx.1ia.“R”"
LET Yavy-1:
= G=0 TO 21:
18 THEN RERD B
LET d:G—fE

24 FOKE 2321

Q8 PRINT AT @&
Q8 RANDOMIZE U
RETURN
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NOW.A ZX81

PUSH-BUTTON
KEYBOARD

FOR UNDER £10.

At last there's a really cheap but efficient 28 days for delivery )
way of ironing out the ZX8l's only real bug: its  Orders toFilesixty Ltd, 25 Chippenham Mews, London W3 2AN

keyboard. The Filesixty Buttonset offers

m A full-travel calculator-type moving g R '
keyboard for only £9.95. Please send me ______(qty) Buttonset(s

m Installed in seconds.The peel-off adhesive RAII LR WG W0 da e,
backing means you just register into position
and press.

m No messy labels, dismantling or soldering.

m 3 groups of colour keys to pick out shift,
numerals and newline.

m Precision moulded in ABS to match your
ZX8l, with contrasting legends for maximum
legibility.
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dnNyone wWhno Deleves 1N cCom

puters and who understands the

npact that computers are going

o have on the lives of nearly
gveryone, it might come as
something of a surprise to find
that the wvast majornty ol
teachers are unaware of what

ist and
ennch the learmming situation. It
wiould

CoOmputers can o«

1O ass

probably come as an
greater surprise to find that
thera 15 active resistance T thip

ntroduction of

computers into

e classroom. Even in some o

those schools where computers
purchased, they have
o8En pul nto a separate room

with restncied a

nave been

855 10 tham

303 P o ¥ - i
: are tau I a5 a Separate

L P
Just ke Leograph

Science

There are two questions
which need answering here
One s Why s there
tance on the part of schools
purchase compuiers on

SCake ! and

such a

any

the

second 15

are computers so Dadly

|."‘."I|"_
used in schools that have pur

s them?
th the coming of the ZX

ol computers

COSl Can no

the

be cited as

i prime

16K RAM pack can be purchas
ed for as little as £75
(]

it IS pOssi
or a school 1o obtan eght
or the cost of one of the more
usual school

bk

COMmpuUTers

Catch 22

| am convinced that the answaer
to both guestions is tied up with

a general lack of suitable educa
tional software
programs on the market which
are supposed to be educatonal

companeas
respectability by tagging
nsaudo-educational programs

wn o the end of their

T-'Ir'l'r! arg many

A number of nvita

SoOme

ranges

JUITE 2asYy

[}

These programs are
10 spotl as they aré invanably O
the ‘guiz’ with the
puter posing test questions and
the child keying mn answers
sually from a multiple choi
programs

educational: they may be fun to

tvpe COm

These

are I

use twice, but theay

once or

usually praove to be of little use
tor a teacher or parent 1o use on

1 reqgular basis

Il"lrrlllq-. e it daT la] rrl.l' thar o %

precious httie eguca
ware available at present? There
are a number of reasons. One 15
ittle l||||1|!' o
be made from writing such soft
Whilst

nal Si

that there 15 very

nvader’
therr

ware space
Iype programs sell in
thousands, even the most sul
cessful maths packages sell in
only hundreds! The main pro
blem s, however., a lack of
suitable software authors. Thea
best people to write such soft
Ware are, presumably, Teachers
Teachers, however, tend to be
rather a conservative set of peo
ple and with teachers unsure o
using them n the first place, we
have a ‘catch 22’ type situation

This is what they
want

What then makes a good educa
tional software package? Firstly

i

it must be

understand. It s simply a waste

i tuime o produce a progran
that makes superb use of a com
puter s grapni apabiites I
uses some very clever program

ming techn
not undarstand how 1o

| It“;r'- (o gl

que it the user can

o} I
teach or test a topic at least as
well as existing methods., Com

puters wil
-|.|r"|'r|' ]

Doaras

=gn
ea

Thirdlv. the programs should be

wWell error trapped. It s m

e

enough tor a program rasn

out when an inexpernenced user

Is wWorkmnmg with it It s the same
as when a film snaps in a proje
tor t totally disrupts the flow
i " . . i -y
ol the lesso ind valuable timi

1
5 lost Unreliable technology

whether hardware or software
consignead 1) the
ry e ~F lel

IS  SOO0n

scrapheap schools

Fourthly theée programs
should be well documented
This should include such simple

as to how to load

what the program

inTrormation
the program
s about and what age range it is

ntende 1 it should

iy I

dicate what options are open 1o
the user and wherever possible
how the could bDe
adapted to be used in different
situa ns. It should go without
g that the progran
1wy and visually well
When |

and oniy
there are large banks of

program

sayl should
be stimulat
prasantag
whan
software dealing with all subject
areas, deahng with many areas

astt ¥ ] h fast

I '-:||"'". OEak

Ww il r Ear L
Wlustrate and rec '_-'li Wi com
puters smaerne from the s ‘.."'-r"l.
of ther own suites and becomea

mmonplace n  thi ordinary

e T

=l WY in teacners and parents
find what is available at present
ind how sumtable the avalable

g v that there are

'\.: Wi
an increasng number of shops

Wwho speciahse i home com
puters., with tha amphasis on
the ('.": range sSuch a5
‘F! rovware .;‘ |_ giIcester or the
Buffer Shop n London, it ought
10 bé possible 10 sée agucational

demonstrated
Anather method of ascertaining
suitabdlity of software 15 10
study the impartial and thorough

Programs

the

reviews in computing publica
LiOns
There are 8 few software

companies who specialise n the

production of educational soft

ware, The ones who advertise
reqgularly and who have recenved

good reviews of thewr software
dare wortn contacung for d
catalogue. Also, E.Z u G., the
Educational ZX Users Group, lay
down rigorous standards for the
icceptance of programs into its
i5 therefore an ob

ibrary, and

viOusS place to search for
yvalable programs

For [tnose wWno are
dissatisfied with the range and
quality of the currently .1':.i:=1|.’;lr_'
educational there is

only one course of action open

software

— gat writing/

e e s T
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I P R O CR AMMING SKILLS

First steps in

programming your

ZX81

Tim Hartnell

introduces

to the

Z2X81 keyboard.

The first time you look at the
ZX81 keyboard, you are likely
to be in for a bit of a shock. As
well as numbers and letters
more or less where you would
expect them to be on the
Iypewriter keyboard, there
seems 10 be a bewildering col-
lection of odd symbols and
words within the key outline,
with other words above and
below the keys. Trying to work
out how 1o get what you want
from a key and some keys
can proguce as many as five
different results — can seem
very difficult

But it is not. The computer is
designed so that it knows,
more often than not, which of
the five possibilities you will
need. And when the computer
cannot tell from the context of
what you're typing in which
part of the key’'s possibilities

122

you want, it 18 vary easy to in
Struct It

Plul_.; in your computer as
shown in the manual which
came with it. An inverse K (a
white K on a little black square)
will appear in the bottom left
hand corner. This is called the
cursor and it is the key to work
ing out which possibility you’ll
get when you press a key. If the
cursor 1S a K, youll get
numbers or ‘keywords' (the
words in white above the keys)
We'll look at keywords and the
other possibilities in more detail
shortly. If the cursor is an in
verse L, the keyboard works
more or less like a typewriter
That is, you press the S kaey
and the letter S appears on the
screen. The other two possibili
ties for the cursor are an F
(function mode) or a G
(graphics mode)

i
)

The Shift key (the one with
the word SHIFT in red, in the
bottom left-hand corner of the
keyboard) allows you to get the
words and symbols written in

red on the keys, as yvou'll sea in

a moment

Slow/Fast

When vou first turmn the com
puter on, it is in Slow mode. In
Slow mode, looking after the
smoothness of the television
picture is considered more im
portant than "thinking' ., so the
computer does its thinking bet
ween sending picture informa
tion to the television. The great
majority of ZXB1 programs, like
nearly all those in this issue of
ZX Computing, are designed to
be run in Slow mode., so the
computer 1S in the correct mode
for running them automatically

d

e

Qb

In Fast mode, the computer's
thinking 1s considered more im-
portant than looking after the
picture, so it can become wvery
jerky

Howewver, it is8 much eas:er
to enter a program into the
ZXB1 when it is in Fast mode
50 we need to be able to switch
between modes at will Fast
to get a program into the com
puter and Slow for RUNning it

As | said, the computer is in
Slow mode automatically when
you turn it on. To get it into
Fast mode, press on the Shift
Key (remember, it' s the bottom
laft-nand corner of the key
boardl then press the F key
(which, as you'll see, has the
word FAST written on it in red
The word FAST should appear
on the screen., Now press the
Enter/Newline key (second
from the bottom, on the right
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hand sidel, and vou'll see the
screen jump, and the ‘'message’
0/0 appear in the bottom left-
hand corner of the screen. This
message — 0/0 means “all
oK'

Now press any key, and
you'll see the display jumping
about. This is what Fast mode
looks like; far less attractive to
watch, but far easier 1o use for
program entry,

You may find when you
write your own programs that
the speed of Slow s, in fact,
too slow for your liking. This
can happen when the computer
must do a great deal of work to

determine an answer, and in
this sort of program when
the display 15 less important

than getting a quick answer
you should run your programs
in Fast. However, for many pro
grams {such as the majority of
those in this magazine), the
ZX81 is still fast enough in
Slow for our needs.

To get back into Slow mode
from Fast, hold down the Shift
key again, then press the D key
iwhere the word SLOW is writ-
ten in red). The display will
‘lock on’, and the ‘all OK’
message will appear on the
screen. From now on, we'll
assume that you have your
computer in Fast mode when

you enter programs, and mn
Slow mode when you RUN
them.

Keywords

The words written in white
above many of the keys are
‘keywords’. These are the fun
damental words from which
programs are built the mamn
building blocks of your pro-
grams. When you write a pro
gram such as you see through-
out this issue of ZX Computing.
you start with a number (the
line number), and follow this
with a keyword, then generally
some additional material.

Here's an example which
should help to make that last
sentence clear. Make sure your
computer is ‘"empty’, which you
can do by turmning off the
power, waiting a few seconds,
then turning it on again. This is
not the best way to clear the
contents of the computer's
memory (the word NEW above
the A key is designed to do it),
but this method is the simplest
at this stage.

Once the computer is
empty, type in the number 10.
It will sit down at the bottom of
the screen. The 10 is a line
number. Now press the P key,
and you'll see the word PRINT
appear on the screen, just after
the 10. The keywords appear
automatically after a line

ZX COMPUTING FEB/MARCH 1983

number. Now press Enter (it
may be called Newline on your
ZX81, as this was used for this

key on earlier models), and
you'll see the program line
move up to the top of the
screen, which means it has
been accepted by the com-
puter

Functions

Functions are the words in
white under many of the keys
The functions include such
asoteric words as LEN, INKEY $
and TAB, You get into the func
tion mode (when the inverse K
cursor turns into an inverse F)
by holding down the Shift key,
then pressing the Enter key,
which you can see has the
word FUNCTION on it in red,
above the word ENTER lor
NEWLINE]. When you do this,
vou'll see the cursor has turned
inte an inverse F. Now press
the C key, and the word AT
should appear on the screen
Try the B key (to get the word
INKEY $) and the P key (to get
TAB).

Operators

The operators are the link and
comparison words and symbaols
like THEN, AND, TO and -
You get these by holding down
the Shift key, then pressing the
key the operator you want is
on. Clear the computer as
before, then hold down the
Shift key and press U. The
dollar sign should appear. Press
2 and you'll get the word AND,
3 for THEN and 4 for TO.

The word in red on the 1 key

EDIT has a special func-
tion. It is used 1o bring a line
down from the top of the
screen (where it has been ac
cepted into the computer's
memaory as part of a program)
1o the bottom of the screen so
you can change or EDIT it in
S0mMe way.

mm“'
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To show this in action, clear
the computer, then type in the
following:

10 PRINT &

Press Enter and this ling will
move to the top of the screen
MNow hold down the Shift key,
and press the 1 key, and the
line will reappear at the bottom
of the screen. Still holding
down the Shift, press the B key
(whara you'll see a little arrow
pointing to the right) and you’ll
see the cursor move across the
word PRINT to rest between it
and the 6. Press the B key
again (still holding down Shift)
and the cursor will jump over
the word 6. The word DELETE
lor RUBDUT) is on the O key
land note that the zero has a
line through it to distinguish it
from the letter O}, Still holding
down Shift, press the 0 key
once, and the number 6 will be
erased. Take your finger off the
Shift and press the 5 key, t0
see the number 5 appear at the
end of the line. What you have
lor what you should have) at
the bottom of the screen will
look like this

10 PRINT 5

Now press Enter and the line
will appear at the top of the
screen, taking the place of the
previous one,

Graphics

The final cursor mode we’ll
discuss is the graphics mode

Clear the computer's memory
with New (Shift, then press the
A key so the word NEW ap-
pears, then press Enter). Now
type in the number 10, then
press the P key, so the keyword
PRINT appears. You should
now have this at the bottom of
the screan:

10 PRINT

mmmmummmum
immmm
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Mow hold down the Shift key,
and press the P key again, and a
pair of guote marks will appear
Still holding down Shift, press
the 9 key, and the cursor will
turn into a G, meaning the com
puter is in the graphics mode
MNow type in a word, and you'll
see it appear in white letters on
little black squares, rather than
in black letters on the ordinary
white background. Holding
down the Shift again, press the
9 key again, and the inverse G
will turn back into an L. Sull
holding down Shift, press the P
key for the closing gquote
marks. Now press Enter, and
yvour line (complete with a word
in inverse letters) should appear
at the top of the screen

RUN this program (by press-
ing the R key to get the word
RUN at the bottom of the
screen, then pressing the Enter
key) and your word, in white
letters on a httle black back-
ground strip will appear at the
top of the screen

If you are in the graphics
mode, and you hold down the
Shift key while pressing some
of the keys, instead of an in-
verse letter you'll get the little
patterns and designs on the
keys. These can be used 1o
build up pictures

All keyed up

Now, | don't expect you'll
understand all of this discussion
instantly, and hope you'll refer
back to this article from time to
Lime as YL continue WUFE[HH
your way through this maga-
zine, You should, however, find
you quickly master the funda-
mentals of the keyboard, and
the need to refer to this intro-
ductory article will diminish as
time goes by. You may wish to
read through the whale of this
article again now, before you
tackle the programs on other

pages.
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SOFTWARE Sidva

7X81 (16K) SPECTRUM (48K) _ 5
STARTREK ”;‘3‘::}

Features an 8 x B Galaxy, Kingons and Starbases, short and long
range scans Torpedoes and Phasers, Computer elc

PLUS Normal or Hyperdrive: choose your speed but watch the
energy level

Galaxy Map: keep track on where you have been. Also, shows
whether any Klingons remain there, and where the slarbases are

Visual display of Enterprise’s position and movement

Visual display of photon torpado ; yiw e guch ae

Messages from crew members 1 I —--- - - L i s ikt o

£ ta Al A NEW LOW PRICES eh ipaech Fown im o

5 levels of play. And much more g - et bbbl
ALL PRICES s now into e list dvisinn Aiving

FULLY l — 1. Cwg '
[ ] INCLUSIVE I h “F.-..- n " - o
£6.95 -SPECTRUM 1 2 i g 4

£8.99 -2%81 B
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* 4 DIVISIONS = FA. CUP #
PROMOTION & RELEGA
TION » TRANSFER MARKET
* TEAM SELECTION « SAVE
GAME FACILITY » LEAGUE
TAR CHM
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Cassetie plus full instructions

ZXB1 £4 95
Spectrum £5.95 (colour and sound 100)
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Good software wani ed

GEMINI SOFTWARE

36 BADMINTON ROAD, LEICESTER LE4 7RQ
TEL: (0533) 64915

HARDWARFE REFQUIRED
2 AHE HAM in 1 i LT

nnmcnu GAMES
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0 B LR * A NACKNMAN
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FALE STATE COMPUTER
AL L R LR P R R AR AL R LAY |

MICRDWHEE UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 29023 h
DRFSS (Close to Clock Tower, Large Car Parks and Bus Station)
NOTE OUR NEW AD
THE “FRIENDLY TO USER STORE"” THE FIRST MIDLANDS REGION RETAIL
SHOP SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES
ZXB1 NOW IN STOCK £4595 MICROWARE SGFTW.FJ; Sp-‘?‘:‘n“n
AND “WELCOME" THE NEW DRAGON 32 ALIEN CGMMND |“
AVAILABLE NOW £199.50 i : | SpeciTul ' -
ALSO SUPPORTING SOFTWARE AND HARDW ARE rapl * *SPECIEL XMAS Gi FLH £475% »
! - ' ; . ranae of EACKGAMMOh ; pUter
: : £5.00
BOTH GAMES AVAILAEBLE FROM SHOP OR MAIL
15S5ee Flayel ed [ 1ICINC S5a VI ORDER
o R S A i e surTWARE WRITERS!
IF THE PRODUCT IS GOOD AND THE PRICE IS Pl ; i
RIGET TEEN MICRO‘WRR.E STDCK IT! s
JS ] . We apologise for delay in sending out catalogues
D.E. "TF SUPFHB } EYBOARDS FOR ZX81 we are currently re-printing due to much new .
AND SPECTRUM _ NICS stock.

TRADE ENQUIRIES WELCOME OPEN 9.30 - 12 noon 12.30 - 5.30 pm SAE BRINGS CATALOGUE
Closed Monday

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

(1) THE MICROCOMPUTER USER'S BOOK OF

TAPE RECORDING by Hilderbay Lid.
CONTENTS

(2) TEST AND ALIGNMENT CASSETTE: £4.90

(3) LOADING AID: £5.95

(4) TAPE RECORDER £22 + £2 postage

SPECIAL TAPE OFFER!
Jnment cassette + loa for £11.90

HILDERBAY LTD

Prolessional Software Since 1979
8/10 Parkway, Regents Park, London NW1 TAA
Tel: 01-485 1059 Telex: 22870

NEw ... BIGGER... BETTER....

= MOVING up the

]

* ]

Please send large S.A.E. for catalogue and
indicate for which computer

TELEPHONE ORDERS (ACCESS OR VISA CARD) ON:
01-769 2887
BUFFER MICRO LTD
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SPECTRUM SOFTWARE (48K)
PAYROLL e _ £_25

STOCK CONTROL

C.P.A. (Critical Path Analysis) :
Il Il Qi al ] £15.00

MORTGAGE L
" LOAN £8.00

BEAMSCAN £25 OPTIMAX  £40
TIME LEDGER £15 PAYROLL £25
STOCK CONTROL £25
CRITICAL PATH ANALYSIS £15
BUDGET £15

GOLD £6

GAMES
GOLD

FINANCIAL PACK 1 €8

EVOLTUION

tof ibtinct £4.95 + 50p php
TEEMING JUNGLE v
A £3.95 + S50p p&p

Free MORTGAGE programme (specily computer) with orders ol £22
or over pos! marked before 315! March,

ADVERTISEMENT
INDEX

Abbex Electronics Hewson Consultants

Abersoft Hilderbray
Addictive Games

Adaptors & Eliminators . . .
Afdec Eleclronics . « « « + = « »
Artic Computing

Kempston Electronics
Lowveday Computers

LK. Greye Software . .. ...
J B o wn e w a3

BiPak . ... I Memotech . . . . oo v o s 68 & 69

Buffer Micro Shop . . . . . . Michael Orwin

The Butronics Co . « « o« « o & Microgen

Calpac Software Microgame Simulations, . . .
Campbell Systems Microsphere

Cheetham Microware

CObr. . + oo o0 50 5ssss+33 NewGeneration Soft. ...
CLS. o v csnssssssnss 3D Nimrod Sofiware

Computer Rentals. . . . ... .93 Peter Furlong
Computerlock 115 Philip Copley

Data-Assette. . - . « « s « s Picturesque

I Moody Quicksilva . .

Dragon Byte Richard Shepherd

Fast London Roboties . . . . Sinclair Research . . . . .72
Easi Mead Computers

A'G Fosberry
Fulcrum Products. . . . . . . .
Cemimi Software

Criltrole William Stuart
Haven Hardware

V & H Computer Service, . . . 3
JPGibbons . . . + + = = s a s ) WapFactor 8. . . .. ...

SOEIE o e e e L}
File Six Software Bank. . « « « « 4 o o s
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64K Memory extension

£50

'5ﬁ43'”

3K Memory extension

£25

P X 0,5

A W ""-\.t"

SLOWLOADER * 7~
_£10 c

"--'-'

— — — — — —— — —" e e e e —

EAST LONDON ROBOTICS—THE OPTIMUM SOLUTION

Writtenand Prod

3D MONSTER MAZE =1 30 DEFENDER ' Z»
TWO GAMES FOR THE SPECTHUM

Available

3D TUNNEL
- mid-Jan

RN
W

ESCAPE

TRADE ENQUIRES WELCOME
AT ADDRESS BELOW

—

THE CHEAPEST KNOWN
RAMPACKS
IN THE WORLD

16K Rampack
£19.75

64K Rampack
£44.75

o Fully cased, tested and quaranteed * Gold plated
nector coaled for extra long life * Secure no
design ® Same leg case for both versions

PRICE INCLUDES ‘JAT + P&P

Lelive heque |I|,-"'|.-I.::I ab

I:

CHEETAH I'H‘IAFII'(ETING LTD

4 Old Park Road, Enfield, Middlese

New Generﬂtlnn Eoflware FHEEPDST BS9411

lNSTAND CREDIT CAHD

P. F. L.

HIGH QUALITY PROGRAMS TO HELP
YOUR CHILD LEARN

PFL 15 currently testing a new seres of educatonal software ang

ihe hirst programs are now avalab & for £a8le 1o run on Comim odora

:| sincla co ers. The software is specihcally
JRe 1 a Il and practice n gragegd
i 1 I wing subyects
F
A
| asor
- and S a
L [ ( : r agial pr ms
- SpE | 4 g Qua 0
8a egucalo g5 T professiona
grammers. Trals have demonsirated that these pr ’”d ns real
shmulale children's enthusiasim and do help tham 1o realisa "‘"‘
icademic potential They will be of great value 1o : aranis and
e 4 A al

¥ rare lner Borma i Aacod A '
EgChel S 1oy NRfihgl, alvaliceEl aia ri ang also o

remedial lrain

those prepanng children for Common Entrance/independen

For turther details please write fo PFL at the address below, stating

PROGRAMS FOR LEARNING,
Dept. ZX,
4 Stanley Road,
East Sheen,
London SW14 7DZ.

Tel: 01-878 6498
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SPECIFICATIONS

SPECIFICATIONS

ZX80

Dimensions

Width 174mm (6.85 in)
Depth 218mm (8.58 in)
Height 38 mm (1.5in )
Weight 300g (10.50z)

Microprocessor/Memory

Z80A 3.25 MHz clock

ROM: 4K bytes containing BASIC

RAM: 1K bytes internal, externally expandable to 16K bytes.

Display

Requires an ordinary domestic black and white colour TV. The
lead supplied connects between the ZXB0 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 ZXB0
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
program can be any length but not multi-statement lines.

Syntax check

The syntax of the entered line is checked character by char
acter, 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 ZX80.

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
program any character can be printed in reverse field.

Editing

The line edit allows you to edit any line of program or input
including statement numbers. The edit and cursor control
keys are EDIT, RUBOUT, HOME.

Arithmetic

Arithmetic operators +,—.,x, + exponentiate. Relational oper-
ators <, >, = , yielding O or — 1. Logical operators AND OR
NOT yielding boolean result. Relational operators also apply to
strings,. ZX80 BASIC wuses 16 bit two's complement
arithmetic ( £ 32767 ).

Variables

Numeric variable names may be any length, must begin with a
letter and consist of alphanumerics. Every character in the name
is compared thus an infinity of unique names is available.

String variables may be assigned to or from, shortened but not
concatenated. String variable names are A$ — Z2%. 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-Z.

Control variable names in FOR. . . NEXT loops consist of a
single letter A-2.

Expression evaluator

The full expression evaluator is called whenever a constant or
variable is encountered during program execution. This allows
you 1o use expressions in place of constants especially useful in
GOTOs, GOSUBs, FOR. . . NEXT etc.

Immediate mode

The ZXBO will function in the “calculator mode” by immed-
iately executing a statement if it is not preceded with a line
number.

Cassette interface

Waorks 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's. The ZX80 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 ZXB0 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 B data, 16 address, 13 control lines from the
processor and Ov, 5v, 9-11v, @ and internal memory control
line. These signals enable you to interface the ZXBO to your
own electronics, PIO, CTC, SIO if you want |/O ports etc.
Power supply

The ZX80 requires approximately 400mA from 7—11v DC. It
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 TV(American
channel 2. European channel 3} and is the version required for
the American TV system, also for countries without UHF,

ZX81

Dimensions

Width 167mm (6.32 in|
Depth 175mm (6.80 in)
Height 40 mm (1.57 in)
Weight 350 gms (12.15 oz)

Microprocessor/Memory

ZB0A 3.25 MMz clock

ROM: Containing BK BASIC interpreter

RAM: 1K bytes internal, externally expandable to 16K bytes.

Keyboard

40 key touch-sensitive membrane. Using function mode and
single press key-word system, this gives the equivalent of 91
keys and also graphics mode allows an additional 20 graphical
and 54 inverse video characters 1o be entered directly

Display

Reguires an ordinary domestic black and white or colour TV,
The aerial lead supplied connects the ZXB1 to the TV aerial
socket. The display is organised as 24 lines of 32 characters
with black characters on a white background.

Two mode speeds

The ZX81 can operate in two software-selectable modes - FAST
and NORMAL. FAST is ideal for really high-speed computing.
In NORMAL mode however the ZX81 allows continuously
moving, flicker-free animated displays

Printer

The BK ROM will permit instructions (LPRINT, LLIST and
COPY) to drive the Sinclair ZX Printer

Programming

Programs can be entered via the keyboard or loaded from cass-
ette. Programs and data can be saved onto cassette so that they
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are not lost when the ZXB1 is turned off

Syntax check

The syntax of a line of program is checked on entry. A syntax
error cursor marks the first place the syntax breaks down if
there is an error. The syntax error cursor disappears when errors
have been corrected. Only lines free from syntax errors will be
entered into the program.

Graphics

Apart from the 20 graphics characters, space and its inverse, the
display may also be divided into 64 x 44 pixels, each of which
may be ‘blacked” in or 'whited' out under program control
Editing

A line editor allows you to edit any line of program of input,
including program line numbers. Lines may be deleted, in
creased or decreased in size

Arithmetic

Arithmetic operators +, —, %, - exponentiate. Relational oper
ators =, « . = may compare string and arithmetic
variables to yeild O (False) or 1(True). Logical operators AND,
OR, NOT vield boolean results

Floating-point numbers

Numbers are stored in 5 bytes in floating-point binary form
giving @ range of * 3 x 10 “'*to *+ 7 x 10 '*accurate to 9%
decimal digits

Scientific functions
MNatural logs/antilogs; SIN,
gr

Variables

MNumerical

COS, TAN and their inverses SQR:

any letter followed by alphanumerics

Ar*d'fS
Arrays may be multi-dimensional with subscripts starting at 1

Expression evaluator

The full expression evaluator is called whenever an expression
constant or varniable s encourttered during program axecution
This powerful feature allows use ol expressions in place of
constants and 15 especially useful in GOTO, GOSUB etc
Command mode

The ZX81 will execute statements immediately, enabling it to
perform like a calculator

Cassette interface

Works using domestic cassette recorders. The transfer rate is
250 baud and uses a unique recording format not compatible
with other systems. The ZXB1 will save the data as well as
the program 1o avoid the need to re-enter the data when the

program s next loaded. |
ZX81 will search through a tape for the required program)
The cassette leads supplied have 3.5 mm jack plugs

Expansion port

At the rear, this has the full data, address and control buses
from the ZB0OA CPU as well as OV +5V. 49V . (@ and the mem
ory select lines. These signals enable yvou to interface the £ZX81
to the Sinclair 16K RAM pack and ZX printer

Power supply

The ZX81 requires approximately 420mA at 711V DC. It has
its own intérnal 5V regulator. The ready assembled Z2XB1 comes
complete with a power supply. The 2X81 kit does not include
a power supply

String Afto 28
FOR-NEXT loops A-Z (loops may be nested to any TV standard
depth The ZX81 is designed to work with UHF TVs (channel 36) 625
Mumerical arrays A-2Z lines,
String arrays; Af to Z%

Dimeansions

Width 233 mm
Depth 144 mm
Height 30 mm

CPU/Mamory

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 4BK-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-
tributes 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
settable to one of eight colours. Will drive a PAL UHF colour TV set,
grﬁblack and white set (which will give a scale of grey), on channel

Sound

Internal loudspeaker can be operated over more than 10 octaves
factually 130 semitones) via basic BEEP command. Jack sockets
at the rear of computer allow connections to external amplifier/
sSpeaker.

Graphics
Point, line, circle and arc drawing commands in high-resolution
graphics.

16 pre-defined graphics characters plus 21 user-definable

“

128

graphics characters. Also functions to yield character at a given
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
set 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 to cover only the
results of that command. They may also be set locally to cover text
printed by an INPUT statement. Colour-control codes, which may
be accessed from the keyboard, may be insarted into text or pro-
gram listing, and when displayed will override the globally set col-
ours until another control code is encountered. 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, cyan,
yvellow 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-
ly 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,
cutrsor right, insert and delete (with auto-repeat facility) are
available over this line. The bottom section will expand to accepta
current line of up to 22 lines.
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Mathematical Opearations And Functions
Arithmetic operations of - and raise 10 a powaer
Mathematical functions of sine, ¢ L.-HII e, tangent and their inverses
natural lugs and exponentials; sign function, absolute value fun
tion, and integer function; square root function, random number
genaration, and pi
Numbers are stored as five bytes of floating point binary — giving a
range of +3x 10" 10 7 = 10°% accurate to 9% decimal digits
Binary numbers may be entered directly with the BIN function
., . . and - may be used to compare string or
aH!hrT‘nPtn_ values or vanables 1o yield O (false) or 1 (truel. 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 26 numeric and 26 string arguments
and may vield String or NUMEeri results
There is a full DATA mechanism, using the commands READ
DATA and RESTORE
A real-time clock is obtainable

String Operations And Functions

Strings can be concatenated with - 5’.r|r'll:] vanables or values
may be compared with =, > < = 10 give boolean
results. String functions are "'.’JlL "..-AL'B STR$ and LEN. CHR$
and CODE convert numbers to characters .3|".{J vice versa, using the

ASCIl code. A string slicing mechanism exists, using the forma$ (x
TOy

Variable Names

Numeric any string starting with a letter (upper and lower case
are not distinguished between, and spaces are ignored)

String — ASto 2§
FOR-NEXT loops
Numeric arrays — A-Z

String arrays — ASto 2%

Simple variables and arrays with the same name are allowed and
distnguished betweaen

A-Z

Arrays

Arrays may be multi-dimensional, with subscripts starting at 1
String arrays, technically character arrays, may have their last
subscript omitted, yielding a string.
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Exprassion Evaluator
A full expression evaluator
whenever an expression, constant or vanable is encountered

15 called dunng program execulion
This

allows the use of expressions as arguments to GOTO, GOSUB
21c
It also operates on commands allowing the ZX Spectrum to

operate as a calculator

Cassette Interface

A tone leader is recorded before the information 1o 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 memaory, string and character arrays may all be
saved separately
Programs, blocks o
r'n:;

Frograms and arrays may be merged from tape 10 combine them
with the existing contents of memory. Where two line numbers or
vanables ".ar'lw; coincide, the old one 1S ovarwrnttan

Programs may be saved with a ine number, where execution wil
start immediately on loading
The cassette interface runs
jack plugs

{f memory and arrays may be venfied after sav

at 1500 baud, through two 3.5 mm

Expansion Port

This has the full data, address and control busses from the ZBOA,
and isused tointerface tothe ZX Printer, the RS232 and NET inter
faces and the ZX Microdrives. IN and OUT commands give the |/0
port equivalents of PEEK and POKE

ZX81 Compatibility

ZX81 BASIC is essentally a subset of ZX Spectrum BASIC. The
differences are as follows.

FAST and SLOW: the ZX Spectrum operates at the speed of the
ZXB81 in FAST mode with the steady display of SLOW mode, and
does not include these commands

SCROLL: the ZX Spectrum scrolls automatically
operator “‘scroll?’’ every time a screen is filled
UNPLOT: 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
opposad to the ZXB1 non-standard set

asking the
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16 k Ram Pack

16 k Expandable internally by
plug-in module to full 32k

British made, high quality,

Expansion module

add on memory at affordable

£28-

£29:
£17-95

RAM PACKS

25
95

ZX99 Automatic Tape
Controller for Sinclair ZX81

b
==

~id quuumm iiiiii

£49 .95|Jlu5 £2-95 P&P

O DATA PROCESSING - software control of up to four
tape recorders

ORS232C INTERFACE - allowin
any such printer using the full ASCIl character code

OAUTOMATIC TAPE COPY - copy a data file

connection with

Computer Cassettes

High quality, AGFA tape, screw assembled cassettes

with library boxes
c5-37p c15-41p
c10-39p c20-43p
c12-40p c25-45p

c30-46p
Cassette Leads

BBC1 Tpinto2x3.-5mm,1x2-:5mm
BBC2 Ipinto 5pin & 1x 2. 5mm
DRAGON 5pinto 2x35mm, 1x 2-5mm

£2
£2-50
£2

Revolving Cassette Racks

] ~ SINGLE - £2 .99 (holds 32 tapes or 20 in cases)
FEngd'ESS of your memory capacity DOUBLE - £5.99 (holds 64 tapes or 40 in cases)
O TAPE BLOCK SKIP - without destroying the contents TREBLE - £8.99 (holds 96 tapes or 60 in cases)
of RAM QUAD - £11.99 (holds 128 tapes or BO in cases)
0ZX99 SOFTWARE AVAILABLE
. o eTTa—— I
Contact us for details of ORDER FORM Dept.CX1 Data-Assette
all perggna] Cﬂmputiﬂg 44 Shroton Street, London NW1
: ITEM NO. | PRICE TOTAL |
accessories and a full range 1
of software including Quantec I = I
| ]
" . " 5 (min. char 21.501)
Distributors of KAYDE products Codoo B Sh
Y -
i - -
dOtO Offette Charge my Access Visa no: | j
® Signed _— Name _

44, Shroton Street
London NW1

Telephone (01)258 0409

Address e o —
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