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Weicome ........8

Ray (the editor) lead a school party to a
residential course — and lived to tell the
talel Also, readers’ letters and (ocops!)
corrections.

Find out what’s going on in the micro
world. Hardware, software, and books.

OnlLline .........20

The editor recently discovered Prestel
Was he impressed? You bet he was
impressed! Read his report — page 20.

The Sky at Night . . 24

An astronomical program at a down-to-
earth price.

ASP FIGHTS SOFTWARE PIRACY

Much has been said and written in condemnation of
softwara piracy but few have takan 8 positive stend
against it. ASP is among those faw that have taken
sction to help curb the grave problam of home

:omhgo‘l commercial software
ASP has plready teken steps o eliminate

advertisements In our magarines which relate to
taps duplication for pirmcy purposes. While it s
appreciated that Individusls may taks “beck-up’
copbes of thelr own programas, it should be noted that
it & ELEGAL tw copy commarcially asvallabls
softwara for other than personal use

Software piracy is costing tha software industry
huge sums of money which s detrimental to the
future development of the industry. t s In
averybody's Interests to dramatically reduce the
lmvel of softwars piracy primarily bacauses firms need
tunds raissd from software asles to plough back into
ressarch and development of new products. This
maans that the standard of softwars products can
only improve.

ASF hopss our sction will help combat this
serious problem in order to malntain and imprave the
high standards of the UK softwars industry. Wa are
asking you to do the same by refraining from
duplicating or copying commerciaily available
software for anything other than personsl use
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nothing!
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interasting program to plot the weather
conditions prevailing around the English
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Colin Hogg and J Dave Rogers have not
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This game should go down with a
splashl! Leap from log-to-log to cross the
stream. But what's that on the opposite
bank?

The old addage ‘Spectrums should be
seen and not heard’ is about to become
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some startling results!
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This issue, we start a regular US column
with our newly-appointed American
correspondent, Mark Fendrick. Mark
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of the Atlantic but, specially for our US
readars, with the emphasis firmly upon
the Timex-Sinclair strain of micros.

Readers’ Reviews 117

Three pages of what YOU think of today's
software.

The'80in’'84

How does the ZXBO continue to survive
without the support of the major software
houses? Mike Hyams, our regular ZX80
contributor, explains what, and how well,
the ZXB0 is doing in 1984

ClubCorner. .124

121

Are you looking for like-minded people in
your area? Our club page could provide
the information you need.

Bookshelf . .....125

Update your reading list — or otherwise
by following Patrick Cain s Bookshelf

KeyboardMasks . 128

We reveal the secrets behind the
production of professional-quality
keyboard masks for the Spectrum

The1KCorral ...129

or "how to get blood out of a stone’. A
salection of the nicest, smallest,
programs for the 1k ZXB81.

Clive Smith reviews a selected bundle of
software for ZX machines.

WinA
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Identify 12 photographs and you could
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Is debugging still a nightmare? Consult
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Please note that Sinclair, Z2X, ZX80, ZX81, IX
Spectrum, ZX Microdrive, ZX Interface. IX Net
Microdrive. Microdrive Cariridge. ZX Printer. and
IX Power Supply are all registerad trademarks of
Sinclalr Rasaarch Lud

Subscription rates: UK £12.70 including postage
Almal and other rates upon application to £X
Computing, Subscriptions, Infonet Ltd. Times
House, 179 The Madowes, Hemel Hempstead
Herts HP1 1BB (Tel: 0442 48432)

ZX Computing is constantly on the look-out for
well-written articles and programs. H you think
that your afforts meat our standards. please feel
free to submit your work to us for consideration for
publication

Al submitted material should be typed il possi
bla: handwritten work will be considerad, but
pleasa use your nastest handwriting Any pro
grama submitted should be Nsted, a cassatte of
your program alona will not be considersd. All pro
grams must come complete with a full axplanation
of the ocperation and, where relevant, the struc
ture: Spectrum programs should be accompanied
with & cassette of tha program as wall as the
listing

All submissions will be acknowladged and the
copyright in such works which will pass to Argus
Specialist Publications Ltd will be paid for a1t com
patitive rates. All work for consideration should ba
sent 1o the Edhor at our Golden Sguare address
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Don’t be disappointed — make sure you '}W
get every issue of ZX Computing! round
the

Just £12.70 will ensure that the next twisey
six issues will be lovingly wrapped and
posted to you. Just fill in the form
below, cut it out and send it with your
cheque or postal order (made payable to

ASP Ltd) to:

ZX Computing Subscriptions, RN

Infonet Ltd, code

Times House, ot yor

179 The Marlowes, imeated

Hemel Hempstead, ”

Herts HP1 1BB,

Alternatively you can pay with your Access or

Barclaycard: simply fill in your card number, sign the Make the most of your ZX Computer with

form and send it off. Do NOT send your card! ZX Computing — bi-monthly!
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A NEW,IMPROVED
ZX81 KEYBOARD AT THE SAME
OLD PRICE.£995.

P e e [T T

There's only one thing wrong with the
ZX8L Its keyboard.

Or rather its lack of one.

Since it's flat your fingers don't feel as if
there's any response to the pressure put on
the keys.

JXBIKEYS FILESIXTY KEYS

In other words, youre not quite sure
which keys you've pressed until the screen
actually tells you.

Our new, improved push button keyboard
changes all that.

It matches the ZX8l perfectly. And the
keys give a real calculator-type feel.

To set it up all you have to do is peel off the
adhesive backing and stick it on top of the
/X8l touchpad.

Because no tampering or soldering is
involved the guarantee is not affected. And it
will last for up to 32 million operations.

But our keyboard doesn't just come
loaded with features. With it comes a separate
overlay and a set of coloured stick-on labels to
make game playing easier.

It's yours for the original price of £9.95.

Whichever way you look at it, we think
you'll agree that ts a keyboard that's quite
outstanding.

Orders to Filesixty Ltd., FREEPOST, London W9 2BR

Cheques/PO made payable to Filesixty Ltd

Please send me (qty) Keyboards at £9.95 each

{including VAT and P&P)

lotal £

Name

Address

S =SS SEFSESS
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Filesixty Ltd., 25 Chippenham Mews, London W9 2AN, England. Tel: 01-289 3059. Telex: 268 048 EXTLDN G 408/




10 BEEP alarm, clock

40 LET action =dress
50 GO TO kitchen
60 INPUT breakfast
70 GO TO work

B0 LET action = work

95 GO SUB wine-bar

20 PRINT*Time to get up!”
30 GO SUB bathroom

90 IF time <1200 THEN GO TO 80

100 INPUT food + drink

110 IF cash >0 THEN LET drink = drink + 1: LET
cash=cash=1:GOTO 110

120 RETURN

130 IF drink >>4 THEN GO SUB bathroom: LET
drink =drink - 1: IFdrink 6 THEN CRASH

135 IF drink < 3 THEN LET action = work

140 IF time<1700 THEN GO TO 130

1560 PRINT " Hello dear’’

160 INPUT supper

170 LET action=TV

180 IFtime<2300 THENGOTO 170

190 GO SUB bathroom

200 GO TO bed

210 PRINT"I've a headache"'

220 LET action =sleep

Isn’t it amazing how com-
puting seems 10 take ovar your
whole lifel

| decided to go to the local to
get away from computing for a
while, if | wasn't working on my
machine then one or other of the
family usually was (including the
cat who claims new peripheral
cartons for his own). | needed a
break.

On entering the “‘Merry
Micro'' | noticed a new device in
the corner, a video juke box
Fascinating. Also expensive and
chip controlled, much discus-
sion ending back on micros. Try
again.

A quick play on the fruit
machine accompanied by the
sound of zips and zaps from the
latest arcade wonder sitting in
the other corner. More chip con-
trol, more money, maore talk,
back to subject of micros

Reset.

Join a group of friends from
the local school, they are dis-
cussing control devices, word
pros and educational software
Leave group. Move to join a
bunch of local sportspeople, it's
been a long time since | talked
about football, cricket, horse-
racing and other non computer
related activities

It took less than a micro
second before the conversation
got round to horse and football
forecasting programs and com-
puter cricket simulations

Give up, go for a long walk,
go home. Its hard 10 believe that

e e e S e e e e = e A T Sl e et C———

only 10% of the population are
computer ornentated, every-
where you look the subject is
raised. Perhaps the space in-
vaders were harmless, its the
micro that seams to have taken
over, Don't get me wrong, | still
love the whole subject, but you
canget too muchof agood thing
sometimes.

Back to school

Recently | was privileged to at-
tend ateachers coursein Exeter
which had been organised by
the Council for Educational
Technology, the Microelec-
tronics Education Programme
and Avon Special Education
Microelectronics Resource Cen-
tre. Both the organisers and the
members of the course were
convinced of the value of using
computers to assist with
teaching. Each of us worked
from 9.00am to 9.00pm atten-
ding demonstrations and lec-
tures and then continued far into
the early hours trying out what
had been learnt.

The outstanding feature of
the course was the system that
had been devised to allow
teachers to communicate their
needs to programmers, a
system of ‘specifying their
requirements

| am a product of the home
computer boom and have no for-
mal training at all. My particular
likes happen 1o be machine effi-
cient programs much along

the lines of the techniques used
in the 1K Corral — and every
time | saw or heard of "'Struc-
tured’’ programming | tended to
run a mile. However, trapped in
the course, | had to follow this
very subject. BUT now that I've
experienced it first hand, seen
how tremendously versatile it is
and how easy it makes actual
programming, | must admit to
being completely impressed|
Don't worry, | am not going to fill
ZX Computing with educational
programs or insist that all sub-
missions are structured, but | do
recommend that you take a look
at this method, either by reading
a8 book or preferably by atten-
ding a course of some kind (night
school?), and decide for
yvourself,

Finally, | wish to thank all par-
ticipants for the very friendly
and warm atmosphere they
generated.

Our education system is in
good hands.

Contributions

We are always on the lookout
for good programs and articles
for future issues of ZX Com-
puting, and where better to look
than to our own readers. If,
when reading through the
magazine you think you can
write programs as well, or better
than, our present contriubtors,
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 ar
you'd just like to supplement
your pocket money, get writing!
It is vital, though, that all the pro-
grams you send us are totally
original, and not ‘borrowed’ or
‘adapted’ from other magazines
or books. (When Tim Hartnell
was sitting in the Editor’'s chair,
he even received ‘original’ con-
tributions he himself had written
for his own books!)

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

Program listings are vital,
along with a clear explanation of
how the program is con-
structed, what it does and what
the user can expect to see once
the program is RUN (a screen

dump is particulary valuable in
this respect). When submitting
Spectrum programs, it is very
important to remembear to
enclose a cassette of the pro-
gram as well as the listing, as
this will allow us to check the
program before publication.

Fulfilling
obligations

Dear ZX Computing,

It is with interast that | read a
number of letters complaining
about mistakes in listings
published in ZX Computing. It is
very gratifying to see that you
intend to do your best to rectify
this situation by using a different
printer to LLIST. Of course, you
will get complaints that the
graphics in the listings are con-
fusing as they appear as letters
but by including a key at the
start of the program showing
the way that graphics will ap-
pear, 1 would have thought that
this would have satisfied even
the most particular of your
readers. Having said this, and
acknowledging that the Sinclair
print outs are not that good, one
is curious 10 know how, if ZX
Computing get tapes and
listings of programs, programs
are still published which fail 1o
run correctly. Whilst it's a real
test of one’'s skill 1o locate and
cure ‘bugs in a program which
one has laboriously keyed in, it's
pretty annoying to find out that
whole lines have been left out,
Surely someone tries these
listings to make sure they work
before they are published? Your
readers should be able to key in
the programs you publish, and,
providing they haven't made
any errors, run your programs
successfully. That is a
reasonable expactation.

There are a number of
publications which seem to ig-
nore that they have legal obliga-
tion to fulfil. | know that
mistakes happen, and | note that
you are prettv good at ZX Com-
puting about publishing error
corrections as are a8 number of
other magazines. There are a
number of paperbacks on the
market that do not. The
publishers of these books
should be a little more careful
The odd addage ‘‘caveat emp-
tor’”” doesn’t really hold much
water in these days of Trades
Description.
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The question ‘‘What use is
the IN function on the Issue Il
Spectrum?’’ needs answering
by you and Sinclair. Nuclear At-
tack (Dec/Jan B4) Issue, is a
typical example of how the IN
command is now useless. On
issue |l machines the sights
froze, missiles auto-fire, missile
explosions didn't dissappear,
pomber planes refused to fly
across the screen. | tried the
191 substitution, as suggested
only marginal improvement. |
then read Dilwyn Jones' fine
book "'Delving Deeper into Your
ZX Spectrum’’. | adapted a pro-
gram from that book, somewhat
laboriously perhaps, but with in-
teresting results., The program
gscans the B sections of the
Spectrum Keyboard and counts
the number of times 191 is
found at the 1/O ports associated
with these sections. The scans
are carried out periodically, and
after 100 scans, summarizes
the results of 100 scans for
each section. Stupid program
you might think. . .without
pressing keys, no change should
be observed. Not so. . .print
outs from this program showed
that when the Spectrum heated
up to normal operation
temperatures, readouts based
on 191 and 255 were observ-
ed, the incidence of erroneous
readings being as great as
?D-ﬂ(}g& for some keyboard
sections. When ceold, the
keyboard gave 191 readings
consistently. It would seem that
the ULA is unstable in it's ef-
fects. | wonder if Sinclair found
this out after issuing the new
maodel and have tried ever since
to recover their position. In my
eyes they have lost a certain
credibility over this. | also
believe that they may have tried
to divert public attention from
something which is their respon-
sibility and which definitely has
affected operation of the
Spectrum. The IN functioninit’'s
original form provided an
elegant solution to cursor con-
trol and provided a fine enabling

mechanism. If the results of the
program which | have sent you
are correct, then it clearly con-
firms that the IN function is
useless, certainly on my Spec-
trum and others which | have
been able to test that were Issue
I,

It would be interesting for
your readers to discover if their
Spectrums also exhibit this pro-
blem. It will also provide a good
method of demonstrating
whether or not they have an
Issue I,

The Spectrum is an excellent
little machine for the money, —
unbeatable value. Alot of people
have bought them. They
deserve 10 know about how
alterations are going to affect
their machine’s operation as
soon as possible after that
alteration has been made.
Sinclair have been consistently
evasive about this if the reports
one reads are anything to go by.
It would seem that Sinclair have
had to be cajoled into revealing
what they have to date only by
persistent enguiries by the
public and the user magazines
{well some of them). By their
own admision it is SEVERAL
months since the ULA was
changed. Still Sinclair have not
really given the public a clear
statement of how the ULA
affects the operation of the
Spectrum, and, more important,
if there is a way 1o deal with the
problem. IN is there for a
reason. . .if it's no use then
that is not what buyers of the
Spectrum could reasonably ex-
pect from the handbook that
Sinclair issue with their
machines.

Best regards.
Dane Lavery

PS. For those of us who missed
certain issues of your magazine,
why don't you publish the pro-
gram errors wich you have
become aware of in a summary
form for the last 6 issues up-
dating by one month for every
new issue. It wouldn't take up

IN 65273=191 BIN 32766>191=7
IN 6S022=121 #IN 491S@>191=88
IN B6451Q@=255 BINMN S73423»121=5
IN 63486=191 #IN 51438>191=10
IN 61438=191 #IN 63486>191=56
IN S7342=191 BIN E4E510:191=89
IN 491S@=25SS #IN 65022>191=3
IN 32766=191 #IN 65S278:>191=3
NO OF Checks=100

The first trial — see Fulfiling Obligations
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IN
IN
IN
IN
I
IN
IN

IN

6S5278=191
65@022=191
54510=1S1
63485=1912
61438=191
S7342=191
49158=1391
327€6=191

ko of

Cherke =10
The second trial — see Fulfiling ObRgations

much room. It would save your
readers a lot of effort flicking
through their back issues and it

would serve to highlight your
own success in eliminating er-
rors!

@>REM "DETECT" Dane Lavery

1983

10 LET x=0: LET y=0: LET z=0:
LET p=0@: LET gq=0: LET r=0@: LET s
=@: LET t=0: LET d=0: LET g=0

9SS FOR n=@ TOD 7

11@ LET A=465574-(256%2"n)

115 LET B=IN A

o G0 SUB Zo0e

140 IF B>191 THEN GO TO 142

141 IF B<=191 THEN GO TO 145

142 GO SUE 1Q0@

145 IF n=7 THEN GO TO 4000

146 1IF A=22764 THEN GO SUE 200
a

15@ FPAUSE S: NEXT n: GO TOD 95
1000 IF A=&65278 THEN GO TO 1100
1001 IF A=65022 THEN GO TO 1090
1002 IF A=64510 THEN GO 7O 10220
1005 IF A=&348B6 THEN GO TO 1870
101@ IF A=461438 THEN GO TO 10&0
1811 IF A=57342 THEN GO TO 1050
1012 IF A=49150 THEN GO 70O 1040
1020 IF A=32766 THEN GO TO 1232
103@ LET x=x+1: FRINT AT Z,14:"£
IN 32766>191="3x: RETURN
1040 LET y=y+1: PRINT AT 4,14;:"f
IN 49150>191=";y: RETURN
1850 LET z=z2+1: PRINT AT &,14:"£
IN 57342>191="3z: RETURN
1050 LET p=p+1: FRINT AT B8,14: "¢
IN 6£14538>191=";p: RETURN
107@ LET g=q+1: PRINT AT 10,14;"
£fIN £348B6>191="3q: RETURN
188@ LET r=r+1: FRINT AT 12,14;"
£IN 64510>191="3r: RETURN
1090 LET s=s+1: FPRINT AT 14,14:"
£FIN 65022>191="3s5: RETURN
1100 LET t=t+1: PRINT AT 146,14;"
£IN 65278>191="3;t: RETURN
2000 FOR m=@ TO 17
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6040 IF a$="n"

EAR : NEW

2010 PRINT AT m,@;"

2015 NEXT m

2030 RETURN

3000 LET g=qg+2

3020 PRINT AT g,@;"IN ";A;"=";H

3030 IF g=16 THEN LET g=0

3040 RETURN

4000 LET d=d+1

4005 IF d=1@1 THEN COPY : GO TO
6000

4806 PRINT AT 19,0; "No of Checks
="3d

4010 GO TO 146

6000 CLS : INK 1: PAPER 7: BRIGH
T 1: FLASH 1: PRINT AT 10,0;"Do

you wish to run check again?"

5010 INK 2: PRINT AT 12,12;"(y o
r n?)"

&020 INFPUT a#: INK O: PAFER 7: B
RIGHT @: FLASH @: CLS

6030 IF a$="y" THEN GO TO 1@
THEN CLEAR :
NT AT 12,11; "Bye!'":

FRI
FAUSE S5@: CL

Keyboard
familiarity

Dear ZX Computing,
The biggest problem for many
young children when first at-
tempting to write or enter
listings is lack of knowledge of
the position of characters on the
keyboard. To assist in “'learning
by play’’ | wrote the simple
drawing shown below.

10 LETL=0

20 LETC=0

30 INPUT AS$

40 LETL=L+( 21) % (IN-
KEYS="6") —
(L O) % (INKEYS="7")

60 LETC=C+I(C 31) % (IN-
KEYS="8") —
(C 0) % (INKEYS="'"5")

60 If INKEYS = ‘9" THEN
PRINT ** %

70 IFINKEY$ = 0" THEN
GOTO 30

80 GOTO 40

On RUNing the program stops
first at line 30, At this point any
key{sl] may be pressed. The
character(s) will then be used for
drawing using normal cursor
(6689) control (who needs
LOGO?!}). Pressing key 9 will

cause the present position 1o
flash and pressing key O wiill
return control to line 30 to
enable the plotting character to
be changed. Simple, but good
fun, and it enables the beginner
to cover the display in any of the
characters.

A J Harper

7 Bell Close

Hitchin

Herts

Across the pond

Dear ZX Computing.
First, let me say that since find-
ing my first copy of
ZX Computing on the bookshelf
of one of our booksellers here in
the 'colonies’, | have become an
avid reader. | usd to read the
U.S. publications SYNC and SQ
Quarterly, but both have gone
by the wayside what with
TIMEX ISinclair getting out of
the marketing of the Sincalir line
over here. So now it's back to
the ‘mother country’ to keep life
intheold 2X. Is there any way to
go about obtaining back issues
of ZX Computing? | would like to
obtain Numbers 1 through 9 of
volume 1 to complete my set.

| have had my 16K ZXB1
w/Suntronics keyboard and
Sanyo tape recorder in almost
constant operation since 1981,
and have only experienced an
occassional RAMPACK ‘crash’
when my wrapping tape anti-
wobble loses it's stickum. The
ZX plays games, handles the
family budget and financial ac-

counts, and even occassionally
runs communications system
simulations when the big main-
frame at work can't get to it.

Second, and my main reason
for writing, | just got around to
LOADIng “"MATHS MAZE" by
Nick Broom (ZX Computing
Dec/Jan B4), and ran into a cou-
ple of bugs. The first bug was a
5/3060 halt (Display full —
Enter CONT to proceed). | solv-
ed that one with:

3045 CLS

The second bug was a 3000
to 3060 loop caused by not
negotiating the maze while go-
ing around after the math signs. |
decided the GOSUB 3000
wasn 't bad, just the looping, so |
modified the program as
follows:

3046IF PEEK — 1480
THEN GOTO 2000

Graphics
2000REM % % % LEFT
THE TRAIL % %* %
2010PRINT ,,,.'YOU LEFT
THE TRAIL. YOU
HAVE',"” BEEN
PENALIZED ONE
POINT.""
2020LET
SCORE = SCORE-1
2030FORX=1TD 10
2040NEXT X
2060G0OSUB 6800
2060G0OsUB 1000
2070RETURN

Now it runs like a champ, and
forces one to be a little more
careful in the maze if one wants
higher scores.

| am now awaiting delivery of
a TIMEX Sincair 2068 computer
{the U.S. Spectrum), a TIMEX
2040 printer (the U.5. ZX
printer) and a TIMEX 2020
raecorder, which | ordered from
TIMEX when they announced
their closeout sale. | have intro-
duced two of my co-workers to
Eaur magazine (they both have

068s) and one has been
LOADiIng ‘DEPTH CHARGE’
from the Feb/Mar 84 issue (no
indication as to problems or
bugs as yet).

Thanks for a great magazine.
Keep on sending it ‘across the
pond’!

Sincerely yours
Bob Leuyck
USA

A little SAGA

Dear Sir,

As a possible candidate for a
Royal Yachting Association Cer-
tificate | was very interested in
the navigational programme by
Mr. Eric Hutchinson listed in the
Apr/May edition of ZX Com-

puting. However, | have a pro-
blem!! | own a 16K ZXB1 and
have fed the program into it four
times (20 hours’ work!!) and |
am unable to Run the program.
All | get on the screen is an in-
verted L between " " 's. lam a
recent newcomer to computing
and perhaps | am making an er-
ror. However, where an O is us-
ed | am inserting O at lines
101,104,155,195,210,693,
694,767.,920,925,935,
1009, 1019.

| assumed that the program
would have to be RUN before
any entries are made into it as
with other similar programmes.
Any advice will be much ap-
preciated.
Yours truly,
A. Russell Hey

This letter was followed by....

Dear Sir,
With reference to my letter
dated 11th April regarding my
difficulty in loading the naviga-
tional programme by Mr. Eric
Hutchinson in the current edi-
tion of ZX Computing.

| have been successful with
this problem by ‘loading’ the
printed programme from a tape
into the ZXB1 and there by get-
ting the OO on the screen. In-
stead of pressing ‘Run’ and
‘Newline’ which resulted in
failure) | pressed GOTO 4015
and then 'Newline’ and the in-
structions were displayedonthe
screen. This must show youthat
| am a newcomer to computing
but thought it may help any
other newcomers, should there
be any nowadays!|
Yours truly,
A. Russell Hey

Taken to task

And now for a big ‘un

Dear ZX Computing,

| was very disappointed in the
example program taken from
Mclean and Gordon's book of
Spectrum programs (""Taken to
Book™ April/May). Apart form
the high quality of the listing
print, imy compliments to the
editorl), the diary program is rid-
dled with errors and inefficien-
cies. Although a full review of
the book was made by Patrick
Cain, | would like to comment on
this particular program by pos-
ing the following questions:

1. Why is the ‘Diary’ displayed
at the beginning for 2 seconds,
and then wiped from the screen
before the information is given?
Could it not be displayed at the
top of the screen with the infor-
mation below it? | think the
author of this program must be a
CLS fanatic!
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2. IF option 4 is entered (line
130) by mistake, the screen is
cleared, '"Wrongresponse Press
any key'' is displayed, and you
are very lucky if you see it! This
is because — guess what? —
the screen is immediately
cleared and the program halts.
Do you think:

PAUSEO:CLS:GOTO 110

or something similar is missing
from line 1407
3. After reviewing or writing a
page, the program returns to the
place from whence it came and
stops. Why? If it returned to the
original menu of choices, more
than one page could be review-
ed or written. In this case, there
would be the small problem
when writing another page us-
ing @ non-initialised array, d$.
This will not all be overwritten if
any test lines are short. So line
200 could be a subroutine for
filling the array with spaces
before jumping back toline 110.
4. Why should anyone want to
run the program to choose op-
tion 3 and stop? Amending it not
to stop after the completion of
each process gives the selection
of this option more meaning.
5. Why, after the selection of
option 1, does the program clear
a screen which is already blank?
Sorry — my mistake — it
doesn't since the subroutine
starts at line 4 30. This leads me
1o ask.....
6. What is line 420 doing
there?
7. Is PRINT d$ invalid? (line
4907) The only way | can
display the array d$, which is
2-dimensional, is by using d$(n)
and separating it for values of n
from 1to 21.
8. Why, after clearing the
screen (line 150) and testing the
options, is it necessary for op-
tion 2 to pause again and clear
the screen-again/ It seems to
me that line 220 is unnecessary
since the program pauses at line
230 to await the date.
9. What will happen if a date is
longer than 10 characters when
entered (eg. 17 September
1884)7 I'm sure we know — an
error when saving. The array will
still exist when the program has
stopped, but how many other
users will know what was
, and how to save it cor-
rectly? This circumstance
should have been allowed for,
by way of a wamning at INPUT
time, perhaps, together with a
test to ensure that the date is not
too long.
10. Is line 140 (yet another
CLS) necessary, since the
screen is still clear and the input
line has disappeared?
11. When the diary page is
typed in, there is not a neat

routine for entering each line,
allowing for the ENTER key
(code 13), after the key pressed
to start the process has been
checked for it's release. The
facility for deleting a character is
also provided (code 12), but
that character is not deleted
from the array, only overwritten
when another one is typed in
that position. Even the screen
deletion does not work when it
needs to be made on the
previous line, so is this program
really a simple word processor?
Deletions on previous lines can
be made to work if both i and |
are altered and tested for less
than 1,

12. Why on earth has the
screen not been cleared when
the tape recorder has been set-
up correctly, so that the saving
and verification messages do
not appear in with the diary
page?

13. Is mention made in the
book's accompanying explana-
tion of what to do if there is a
verification error? All that is
needed is for the user to SAVE
and VERIFY again. But the naive
usaer will try and RUN the pro-
gram again, no doubt, and will
then have to re-type the whole

page.

14. Does this program have
any of the basic requirements
needed in a wordprocessor? In
the editor's own words, A
wordprocessor.....displays text
on the screen. This can then be
altered, modified, adjusted, cor-
rected, added to, or removed.”’
The only facility which this pro-
gram can perform correctly is
backspacing on the screen,
clearing each character as it
does s0. However, the next text
must then be typed over the
cleared screen positions to alter
the text in the array, and then
this procedure only works on
one line of text. Not really a
wordprocessor, | think,

15. My overall impression is
that this program was written
very quickly and not very well
tested. Is this the standard of
programming which home com-
puters users must expect? This
sort of inefficiency is giving pro-
gramming a bad name, and is oc-
curring all too frequently, noton-
ly in books, but in purchased
software too!

16. What can you do if a pro-
gram like this, from a book or
magazine, does not function as
it should? Try contacting me (a
professional programmer) at
BUGBEAR, my microcomputer
advice service — all micros con-
sidered, no problem too small.
Ring Kenilworth (0926) 556376
after 4pm weekdays for an
initial chat.

Yours faithfully,

Frances Daniel.
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Corrections for
August/
September

The August/September issue of
ZX Computing contained two
fairly minor faults. Some may
say that they were very serious!
But it's all relative y'know.
Anyway, the first fault was with
the program ‘Day of the Week’
from 1K Corral. The accompa-
nying text to this program
referred to a ‘figure 2." This
figure was, as readers have
pointed out, omitted. To recap.,
readers were invited to type in
the variables shown in the
elusive figure. So, to put the
record straight, figure 2 is
displayed in all its glory,
somew here about this page.
The second problem occur-
red with part 2 of David Nowot-
nik's ‘Slogo’ series. If you cast

your mind back, the article con-
tained several examples of
Slogo in use. Now, whereas in
the text David refers to "'square
brackets’, the illustration show-
ed common-or-garden curved
brackets. This was not David's
fault, but came about through
mis-interpretation by our
typesetters. However, to put
the record straight again, every
reference to a bracket in LOGO
should be to square brackets
and not curved brackets. To
avoid further confusion, we em-
phasise that square brackets
must be used in LOGO pro-
grams, but not necessarily in the
BASIC program used to imple-
ment LOGO on your Spectrum.
Is that clear? No? if itisn't clear,
raefer to this issue’s instalment of
Slogo which shows the correct
brackets used in the correct con-
text. Phew!/

FIGURE 2

LET JAN=0 DIM D$ (7 6)

LET FEB=3 LETDS(1)=""...SUN"

LET MAR=3 LETD$(2)="...MON"'

LET APR=6 LETD%$(3)=""..TUES"

LET MAY =1 LET D$(4)="WEDNES"

LET JUN=4 LET D§{5)="".THURS"

LET JUL=6 LET DS(6)"...FRI'

LET AUG =2 LET D$(7)=""_.SATUR"

LET SEP=5 {Note spaces are shown by a dot)
LETOCT =0 LET E$ ="'DAY"

LET NOV =3

LET DEC =5

The mizsing figure 2 from Day of the week — see comections

Long sort

Dear ZX Computing,

| bought my first computer, a
48K rum in April, mainly

for storing data connected with
my (other] hobby. | was
therefore very pleased to find

Nigel Salt's program
‘DATAFILE’ in Apr/May ZX
Computing.

Having gained some
knowledge of the keyboard, |
eagerly typed in the program,
followed by the first part of my
data store (600 records, each of
15 characters over two fields). |
then came to sort the file.
HORROR! It took over 2 hours!
Long than it took to type in the
file in the first place.

Can onyone help? Can you
publish a revised sub-routine,
possibly in something I'm told is
called ‘machine code’, which a
novice like me can substitute for
the SORT routine in Nigel Salt's
otherwise excellent program.
Yours hopefuly,

N.A. Shacklefard

Can anyone offer any help?

Notting Dale Hi-Res

Dear ZX Computing,

Since May of this year | have
been in proud posession of a
Notting Dale Technology GOO7
Hi-Res pack forthe ZXB1 (16K).
| have written a Duckshoot pro-
gram for the pack using some of
Tim Hartnell's graphics from
your June/July 1983 issue. |
would like to submit it to you for
publication in case there are any
other GOO7 owners out there in
Microland.

If you could publish this letter
with my address then any GOO7
users might like to get in touch
with me for a postal interchange
of ideas, techniques, programs
etc.

Yours faithfully

J D Almond

12 Wear Drive,
Springfield,
Chelmsford,
ESSEX CM1 5PT.

Sorry, but we cannot use the
program. However we publish-
ed your name and address as re-
quested.
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PROTOCOL

GAME CONTROL
CUSTOMISING

for the IX Spectrum

FEATURES

* Compatible with ALL Spectrum
software.

Hardware programmed by unique
‘Custom Card’ - simply snap into place!
Direct addressing ensures oplimum
response time,

Pre-programmed cards for AGF/Protek,
Kempston and ZX Interface 2 protocol.

Side entry jovstick port eliminates :
flying leads. * Uses no memory or
* Low power four i.c. design. back up software.
Recessed Computer Reset button for * Up to five individually programmed
clearing machine code programs. Protocol 4's per Spectrum for multiple
Rear expansion port. control applications.

——

Protocol 4 is a completely self-contained joystick interface. It takes all sticks, including Quickshot
Il with ‘rapid fire’, or trackballs, and allows them to work with all games.

M & A SR

Because it is fully programmable you can customise game control to your own requirements i.e.
put the ‘pause—game’ facility onto an unused direction of the joystick for real armchair control.
Likewise you can disable any joystick functions that you find annoying or problematical.

[

aalint

The Protocol four utilizes hardware programmed technology to achieve replication of any key
on the keyboard.

I = A

This is implemented by a unique system of ‘Custom Cards’. They simply clip in immediately
configuring the interface to replicate any keys.

No tapes to load or contortioned joystick movements are required to set it up, all programming
IS retained by the cards.

To make the Protocol 4 even easier to use it will come supplied with 4 preprogrammed ‘Custom
Cards’ that will make it work like AGF/Protek, Kempston or Sinclair ZX Interface 2 adaptors.

All ‘Custom Cards’ can be infinitely re-programmed, if desired, or extra packs can be purchased
to enable a whole dedicated control library to be set up.

| —

Diagonal movement is automatically available once the four normal directions are set
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t— SINCLAIR NEWS |1 S

I'msure we are all pleased 1o see
Psion's new Spectrum program
Match Point released on the
Sinclair label. Hands up all those
who were beginning to feel
abandoned in favour of the QL?

| once owned and enjoyed a
similar game on the Atari VCS
game centre, but this versian is
far more sophisticated.

As in any computerised ver-
gsion of a real activity, be it
physical or mechanical, it is un-

Anyone for
tennis?

fair to compare it to the "'real
thing"' however | would venture
to say that Psion have got as
close as is possible. By making
the position of the player deter-
mine the type ot shot played, a
fair amount of subtlety and con-
trol has been achieved using on-
ly five keys or a joystick

At £7 .95 Psion have once
again proved that it's worth
waiting for their products

Sinclair
'Research
continues to

The ZX Spectrum continues to
be the most popular home micro
in Britain, according to market
research organisation Audits of
Great Britain. A recent A.G.B.
survey shows that Sinclair
Research continue to lead the

-

field, with Commodore and
Acorm in second and third places
respectively.

Sensibly, Sinclair are not
resting on their laurels but are
spreading their wings in many
directions. Sinclair Research has
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created a separate European
marketing unit and, by the time
this has gone to press, should
have offices in Paris and
Frankfurt, which will be respon
sible for a major sales drive. An
a@stimated half a million Euro
pean sales are expectd this year,
and this should double in 1985
when full scale preduction of the
QL gets underway.

Sinclair have recognised the
nead for programs which are
written in the native language of
the country and they believe this
to be crucial for their continuing
success. This should please our
European readers, as we've had
several very professional
looking submissions from them

Presently, exports to the
continent are critically low

cites a short while ago the lack
of both computer hardware and
software was striking, when
compared to the proliferation to
*be seen in our stores

At home...

Meanwhile, another distributor
joins the axisting team which in
cludes Prism and Websters
London based distnbution firm
Lightning have a non-exclusive
agreament to handle UK
wholesale distribution of Sinclair
Hé.*.‘\'-ﬂd"l.’f'"'{\' own brand soft
ware

Lightning currently supplies
indepencgant computer dealers,
book shops, and record, video,
radio and electrical outlets, of
fering a 24 hour delivery ser

When | visited some European vice.

Events

I‘'m pleased to say that some organisers of computer events are now
giving us enough notice to enable us to pass the information on to
you.

MYCOMP — Ist Nov. onwards
Fulcrum Centre, Slough

This new show has been speciflically designed to attract all those
who want to buy a computer but are unsure of which one suits their

Gw.n 10.000 prospective home, business and educational users
are expected to attend and lectures and discussions will be held daily
and a special “'hands on experience’’ area is 10 be set up.

PRESTATYN HICH SCHOOL
2nd COMPUTER FAIR

Sat. 29 Sept. Prestatyn
10.00am -5.00pm

Local shops, suppliers and clubs will be along with samples and
demonstrations, and local technology based industries, the armed
Forces, IT and MEP will be there.

HOTECH - 3/4 Oct.
Rovyal Garden Hotel, London

Exhibition and conference devoted to computers in the hotel
industry,

PERSONAL COMPUTER WORLD SHOW
19/24 Sept.
Olympia 2, London.

Wednesday 19th is Tradesmen and Press day, the show is open to
the general public from the 20th.

One of the giants of the computer shows, last yearover 46,000
people attended and this forced the venue to be relocated to this
site.

Video and chips

A new six part series starts on TV on Thurs. 8 th Aug. Made by HTV
the series has a wide ranging set of topics and is aimed at youngsters
of B +.

Director Alex Kirby intends to be "*a fast moving, up to the minute
show with the accent on fun™.
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® Martach seem to be calling themselves Software Com-
munications Ltd, these days and have produced “'The Odyssey
of Hope™ for the 48K Spectrum. This is an adventure game
fmlunng what they claim are instant hi-res graphics at each loca-
t

Jump Challenge should also be around now, and this is
described as a highly realistic game where you jump your motor-
cycle over obstacles. None other than Eddie Kidd himself will be
helping to promote this game.

® Griffin Software have four recent additions to their educa-
tional programs of the 48K Spectrum, all are for maths.

Mental Arithmetic for age 8 +, Fundamental Algebra 10 to
15, The Theorem of Pythagoras 10 to 14 and Introduction to
Trigonometry 12 to 16.

@ Cheetahsoft, whose first two programs seem to be selling
well, have signed an exclusie deal with Imagic of the USA to
market their ra of Spectrum software in the UK. The first two
titles are Moon Sweeper and Dragon Fire and cost £7 .95 each.

® Football Manager from Addictive games have been improved
by the addition of some hi-res graphics. The company tell me that
sales of this grandaddy of games are still as high as they deserve
to be.

Versions are available for the ZX8 1 (no graphics), BBC and the
48K Spectrum at £5.95, £7.95 and £6.95 respectively.

® Mastertronic, the company who proved that selling games
for £1.99 was not only viable but profitable, have formed a joint
company with Galactic Software to secure their supply and to ex-

pand beyond games.
We look forward with interest to the next batch of programs.

® One of the most valuable prizes yet to be offered for the solu-
tion of a computer game (or puzzle as Haresoft insist it is called) is
the famous Kit Williams' Masquerade Jewelled Hare. Players
(Puzziers?) will have to solve the clues in two programs,
Hareraiser-Prelude and Hareraiser-Final, in order to win the hare,

"

or cash prize of £30,000. Each game costs £8 .95
Haresoft is at PO Box 265, London NW1 7 JD.

A bright Spﬂl'l(

Thaorn EMI has decided on thair
marketling strategy and created
a series of programs for the
VIC20, Commodore 64, Atari
and Spectrum computers under
the label ""Creative Sparks’
This has taken the publishing of
computer software away from
their video section and made it a
part of their European publishing
operation. The first two pro-
grams to make their debut under
this label for the Spectrum were

“Tower of Evil’”” and ""Orc Al
tack''. both for the 48K
maching

The graphics for both games
are of a high quality and,
although rather simple in plot,
are decidedly addictive to play
Orc Attack has you defending
your castle against increasingly
numerous supernatural beings
This is done by throwing rocks
at them until they reach the top
and then hacking away at their
heads with a sword. Should you

survive long enough then a
cauldron of oil comes to the boil
and you can pour that on them
and watch them all being
destroyed by the flames. This
then causes another more dif
ficult wave of beings to attack.

Tower of Evil has you moving
around rooms in the towar trying
to find the key, treasure and
goblet before moving onto the
next level. There are over forty
rooms to visit and fire its bet-
ween each room. I'm afraid |
couldn’t get past the first fire pit!
A challenging game.

Following these they releas-
ed ""Money Manager'’, a8 home
budgeting program. It allows
you 1o keep a record of all your
income and expenditure and to
help you plan your finances,
There are seven different
methods for cash analysis and
interest calculation, but no mat-
ter which one | used | still ended
up in the red,

Finally at the time of going to
press, “'River Rescue'’ — one of
their previous releases — makes
its debut on the new label, This
was reviewed by Clive Smith in
the APR/MAY issue and his final

words were ‘‘definitely worth a
trip to your local stockist to get
yourself a copy’’

All the Creative Sparks pro-
grams sell for £6 .95

€CCS stragegy

Cases Computer Simulations
have been producing strategy
and simulation games since the
early days of the ZXB1. Three
programs have been added to
their range recently, two of
which are part of a new series of
"pocket money'’ games

“"United" is the latest in their
full price range and is similar to
Football Manager, an addictive
game which has been on the
market for some time from
would you believe it — Addic-
tive Games. However, CCS say
that the problems are quite dif-
ferani

| have tried both games and |
can see there are differences
However, with my lack of
knowledge of the subtleties of
football and the management
thereof, they didn’t seem to be
too diverse. The aim of the
player is to take his team from
the fourth to the first division
and eventually the league cham
pionship. As manager, the
player of United picks his team,
trains them, buys an sells
players, and scouts to find out
the tactics of the opposition
TH-.FIFI"I": =3

There is a graphical represen-
tation of the match, but this &
disappointing. The pitch is
displayed with circles and lines
representing the position and
path of the ball — not very inspir-
ing.

The main strategy of the
game seems sound and this part
of the program can give pleasurg
for many an absorbing hour.

United costs £5 .95,

A welcome development i§
the ""Charlie Charlie Sugar’
range of games. CCS are con-
stantly trying to develop new
ideas and though some, like the#r
"“Games for Girls’’' series, may
not get critical acclaim, at least
they're trying.

The first two, at£2 .99 each
are “‘Whodunnit’® and °*Dix
Mille”*. Whodunnit is an in-
vestigative game for up to four
players which changes each
time it is played. The object is to
solve the brutal murder of Pro-
fessor Carpenter. There are six
suspects and from the facts
given, and the answers 1o the
question you ask, you try 10
deduce the culprit, weapons us-
ed, and the two valuable missing
objects.

Similas to, but more complex
than, a well known board game,
Dix Mille kept my daughter oc-
cupied for hours. Dix Mille is a
traditional French dice game
similar 10 poke dice except that
the scoring and combinations
differ. Up to six people can play,
with the aption of the computer
as one of the players. Scores are
displayed and the game ends
when all players have had the
same number of turns and one or
more has scored 10,000
points

Spectrum 48K

} STRATEGY GAMES
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Mariboro Clubman’s Champion
ship at Silverstoneonthe 23 24
September. Finally. the classic
ZX81 favourite, The Gauntlet,
has been repackaged and
reissued. The news is that high
street store Menzies reports an
excellent response

The Gauntlet costs £4.95
forthe 16K ZX8B1

The latest Spectrum game
from PSS is Les Flics and is bas
ed on a little pink cartoon
character and a policeman made
famous by the late Peter Sellars
This is another good attempt at
an arcade adventure game with
a nice sense of humour

Now showing at your local
software centre for £6 .95,

PSSt!

Coventry company PSS are very
busy lately. Apart from having
their premises broken into, they
took part in Radio 4's business
competition 1o attempt to win
the Enterprise Award. They
were one of twelve finalists
competing for the first prize of
£10,000.

Sport also comes in for sup
port from them in the form of
sponsorship to Kevin Bowes, a
23 year old Coventry motor
cyclist. He has done well recent
ly and has qualified for the

software
EXpands

APS seemed quite surprised at
the success of ther “‘Fall of
Rome'" strategy game and a fair
bit of credit goes to Peter Holme,
APS’ markating manager

At the Earls Court Computer
fair he arranged for a squad of
live Roman soldiers to add to the
chaos. In fact old met new when
a wandering Robot decided to
pinin, all that was lacking was a
visit from Dr. Who.

APS, appreciating the de-
mand, have released three fur
ther strategy games.

INVASION is a simulation
wargame where you have 10
axercise skill and judgement as

------
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® Voyager Software is a company which is new _to me, and
thair | irst offering is Crazy Cranes for any Spactrum. The object is
to unload ships as they pass by the pier. The problem? they don’t
stop and someone is shooting missiles at you!

Voyager is at Unit 31, Wirrel Business Centre, Gorsey Lane,
Dock Rd., Birkenhead, Merseyside.

® Terminal Software have their first arcade 48K Spectrum on
the market, called Carpet Capers and priced at £5.95. They
describe it as being a tactical fun-action game about deranged
carpet fitters and say that it has nine screens of machine code ac-
tion. Sounds interesting.

¢ CRL have their long awaited and well publicised 4BK Spec-
trum program ** The War of the Worlds®* on the market forf 7.95.
if you get stuck in this game then refer to the LP of the same
name. | wonder if the game will promote the LP or vice versal

® Some really top quality games have been produced since the
lastissue, one of which is ‘““Worse Things Happen at Sea’”” — one
of the most original games I ve seen for a while! You become the
captain of a very leaky cargo ship and you really have to work to
succeed!

® Artic Computing Ltd. pledge to bring out at least one new
game per fortnight until Christmas. Some of their recent releases
in this batch are Mr. Wong's Loopy Laundry, a platform and lad-
ders type game, Death Chess 5000, which will either play a nor-
mal game of chess or a hybrid chess/arcade game, and, my
favourite, World Cup, a 3D perspective animated 1-9 player ar-
cade type football game. Great.
All these programs cost £6 .95.

® Brainbox Software, 20 Orange St. London WC2H 7 ED have
a brain twister of a program called Enigmaon saleforE5 .95.ts a
real mind bender, the idea is to discover the rules — even the pro-
mise of five bottles of champagne failed to provided the stimulus
for yours truly to succeed.

® Virgin continue to improve their output of 48K Spectrum
games. Space Command is a ‘shoot-em-up’ game which pro-
vides plenty of action for space freaks.

The price is £5.95 from most stores.

® Great to see software from a new source. Ventamatic are
sending their Spectrum range from Spain to the UK. The four
games | have seen so far are Crazy Climber — a version of the ar-
cade game where you climb up a building; The Builder — a simple
but fun building block game; Martian Tunnels — a maze chase
game, and Wreckage — a space zap game. The graphics are ex-
cellent and on the one I've seen, Crazy Climber — they really are
going to make an impression on the market here. | only hope they
get insert cards printed in English though, a lot of experimenta-
tion was needed before | could make any sense of the game!

® Computing is helll Or at least playing Richard Shepherd’'s new
game'Thelnferno’is.This is a devious graphic adventure based on
Dante’s concept of hell as depicted in his book of the same name.
At £6 50 it could easily be another classic for the adventure
fraternity. Me? I'm still trying to get somew here with the Hobbit!!

® Pop Quiz is a very impressive program of the quiz type. Stuar
Henry, the well known DJ is promoting it and for every copy sold
a donation will be made to the Multiple Schlerosis Society
Research Fund.

Buy this program, have fun and help others, at £5.75 it can’t
be baau.

® From the USA comes good news for ZXB1 owners. XOR is
for the 16 K ZX81 and makes use of hi-res (similar to Spectrum)
graphics. A straightforward space invaders type game, it is pro-
bably the ultimate version.

Sold by J. Till at 96 Charles St. Stratford, Ontario, Canada
N5 A 5X7 itis a little highly priced at £9.95. I'll get Nick to check
it out for the next issue,
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@ Atlast, the long awaited Scott Adams Spectrum Adventure,
The Hulk, is with us. Nicely presented and from what I've manag-
ed to play, very devious. Adventure fans go get it.

® Melbourne House's Mugsy is worth a good look. Essentially a
stratggw’snmulatmn game, the graphics put it into the reaims of a
classic. Lucky 4 8K Spectrum owners!

® Longman Software presented what they describe as '‘Revolu-
tionary software’’ for 0 level and CSE revision,

Maths, Physics, Chemistry and Computer Studies are the first
five titles and each are presented via a database plus interactive pro-
grams,

Priced at£ 7 .95 each, if they send us some for review I'll get Mike
Edmunds to report on them.

@ Fantasy have pensioned off Ziggy for the time being, and have
introduced Beaky, one of the Andromedian Armed Condors — the
rare goggled varnety.

Yours task is to hatch out as many Beakys as possible by fighting
off tha Eggsnatchers. 12 screens are used in this fast arcade game
— and it’s not easy!

Look for it in your local software emporium. Priced at £6 50.

@ Asuperbgame from Micromega, Full Throttle does for computer
!"rmturcvcru racing what Chequered Flag did for computer motor rac-
ing.

Many track options plus practice or race, excellent graphics and
good, fast action. A must for all drive game fans.

® Widget have an excellent reputation for producing educational
software, their two new programs are in the adventure game mould
and are great for encouraging learning by experience.

Many people seem to think that education is about learning facts
or practicing tables etc. In fact there is a great deal of learning done in
an incidental way from programs such as these.

The two games on Adventure Playground are aimed at early
readers up t0 9 or 10 year olds and Castle of Dreams is designed for
11 to adults.

Not to be dismissed lightly and worth every panny of the selling
price of £7 95.

® Star Trader is another excellent program combining the strategy
of trading games with arcade elements. One of the most successful
in a long line of attempts at this blend.

Available from local stores or from Bug Byte it cost £6 95,

® Compusound presents Block Buster (not to be confused with
Blockbuster from Clever Cloggs, they re totally different), This is
based on the TV series of the same name and is a challenging quiz
game.

Anextra set of questions is provided and further sets are planned.

® Software Farm had a resounding and well deserved success
with Forty Niner, a hi-res ZX8 1 game. They have now produced the
follow up, also in hi-res (Spectrum graphics without any add onsll),
called Rocketman. At £5.95 it is probably a must for the ZX81
owner, I'll get Nick to give his considered opinion in the next issue.

Software Farm is at 155 Whiteladies Rd., Clifton, Bristol, BS8
2RG.

® Microsphere now has Omnicalc 2 available. This is a much ex-
tended version of the widely acclaimed original, and possessors of
the first version may upgrade by returning their original and paying
only £8.00. The full price is £14 .95 and this is probably one of the
best spreadsheet programs available for the 4 BK Spectrum.

Microsphere Computer Services Ltd. 72 Rosebery Rd., London
N10 2LA.

® Vortex Software has produced a superb flight game called TLL.
The name is not very eye-catching and stands for Tornado Low
Level. The graphics are superb and you really must get a look at it at
your local store.

you move, supply and build up
your limited defences of the
Western Aliance, just prior to an
invasion by the Red’'s tank ar-
mies.

BISMARK is for all would be
sailors to try their hand at in-
tercepting and destroying the
Bismark. It's not easy!

PLANETFALL is my
favourite, | was involved in at-
tempting to get this program
(22K original) intoa 16K ZX81
from the listing published in
Computing Today when | look
over ZX Computing. That pro-
ject had to be shelved as a con-
sequence, but | did get an insight
into the very complex logic
behind it. Probably one of the
most complex trading games |
have seen, this program, set in
the space age, will keep you oc-
cupied for hours.

All three programs are
available at £6 .99,

Also part of APS is the family
firm Clever Cloggs. Their range
of educational software is gain-
ing in stature and receiving more
positive reviews all the time.

Our reviewers are not part of

1
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the APS/ASP organisation and
no pressure is put on them to go
gasy on the companies’ pro-
ducts. A reflection of their value
is that Star Trucker and
Blockbuster |beware of confu
sion with another program Block
Buster) were in the Non Arcade
top 10 chart recently.

There are now eight games in
the Clever Cloggs series; Party
Time and Shipshades for age
3 +; Jungle Jumble and Sam
Safty for age 5 +; Whizz Quiz,
Blockbuster and Music for age
7+ and Star Trucker for age
a4,

Most of these have a series of
questions as part of the program
and when these become too
familiar then they can be chang-
ed. A welcome addition to the
range is a series of supplemen-
tary question tapes featuring
Science, The Arts and General
Knowledge questions which
can easily replace those built in-
to the program. Also, a Clever
Cloggs club is run for fans of
these games.

These programs cost £7 .95
each,

Books on programming tend to
be either very intellectual and
hard to read or presented in a
“‘computing by numbers for
idiots and two year olds'" for-

Beginners’

mat,

The majority of people pro
bably fall into a middle of these
two extremes and there is very
little to appeal to them.

16
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BOOK NEWS

Clive Prigmore has written
Beginners’ BASIC to fill this gap.
He is the Principle of Orpington
College of Further Education
and was previously teaching as
the head of Computing. His skill
and experience shows in this
book.

Clive's previous book was
written for the NEC (National Ex
tension College) and the BBC to
accompany The Computer Pro
gramme and indeed ‘30 Hour
BASIC'' has become the stan-
dard text for many educational
establishments. Using the com-
ments and feedback from 30
hour BASIC, Clive has refined
his ideas and Beginners' BASIC
is the resuit. It is published in the
same type of binder but is ap-
proximately twice the size.

Although this book is written
in ‘multi-micro’ style with the
usual lack of specific routines, |
would wholeheartedly recom-
mend this to the average begin-
ner because of the style and ex-
pertise. Anyway it is better to
get to grips with the essentials
rather than bogged down in
details — |remember when | first

used a BBC | spent three weeks
just playing with the sound and
anvelope commands

The book introduces prin-
ciples and techniques of pro-
gramming by means of worked
axamples and exercises lanswer
are given !), and later examples
show how the problems of
designing programs can be
tackled. The advantage of
““Structured’’ programming is
discussed but is not over stress-
ed,

The book attempts to show
how programming can be an en-
joyable, experimental, activity
The reader is encouraged 1o
write his/her own programs
rather than buy pre-recordeed
ones, to find out about the
language and become self-
sufficient in BASIC,

By the end of the book the
beginner should have developed
sound programming skills,
should posses a repertoire of
useful programs and will be
given firm indications of how to
continue to develop an interest
in programming.

The price is £9 .95.

Am | getting senile or do |
remember being told repeatedly
that the correct grammer was
“My micro & |I'". Are standards
slipping or am | being fussy

Anyway, this book from the
Mational Extension College is
£2.95 for 115 pages. The text
is packed in and the programs
are written in both Spectrum
and BBC /[Electron Basic.

NEC + YTV =

Written by Paul Shreeve, the
aim of the book is to show you
how to write and develop pro-
perly structured and efficient,
games programs. The profes-
sionals believe that you should
never program to be machine ef-
ficient where this conflicts with
structured programming, and
yet this is often the only way to
achieve satisfactory results
when programming arcade
games However, it is to Paul's
credit that he has chosen pro
grams which do not require this
compromise to be made and so
achieves his aim. He uses games
to demonstrate the use of loops,
printing, movement, string
handling and keyboard control.

The book can be used in con-
junction with the Yorkshire TV
series of the same name or used
on it's own. With the number of
books on the market covering
programming from wvirtually all
angles, 1 really boils down to
looking at what is available and
finding one which suits your
reading preferences. | suggest it
may be worth your while having
a look at this one.
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® Bernard Babani who market a variety of small, value for money
books have added two more to their range, both by R.A. Penfold.
A Practical Introduction to Microprocessors’’ is intended for
those who have some knowledge of general electronics but little
or no understanding of microprocessors.

The book operates by constructing a simple circuit which the
reader builds and experiments with, the cost is £1.95.

*Micro Interfacing Circuits — Bk 1°"is for the amateur elector-
nics enthusiast to build and use control devices for use with a
micro,

Address decoding, analogue/digital converters and
parallel /serial interfacing are all dealt with. The price is £2.25.

|“ @ & ® & & = = & 4 = @ & & & & & & & @ @ & & & =

® Kingfisher Books have published "*A Beginner's guide to the
ZX Spectrum’’, written by R. & D. Graves, a father and son team,
andpricedat£2 50, -

Described as a clear, well structured, straightforward guide
based on overcoming problems experienced by them when learn-
ing, it should be worth looking at.
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MINE & PETER GERRARD

® Duckworth are publishing two books of interest to Adventure
game fanatics, ‘‘'The Adventurer's Companion”” by M. & P.
Gerrard is a complete guide to playing four of the most popular
adventures: The Hobbit, Colossal gava. Adventureland and
Pirate Adventure.

“The Adventurer's Notebook” is a must for all adventurers.
The main part is a series of ready made maps with space for
nouns, verbs, locations etc.

A chapter for beginners is included as well as a hints and tips
section, and a list of recommended adventures is included. Both
books sell at£3 .95,

® Linda Hurley has added ‘' Spectrum programming for young
programmers’’ to her previous title "ZX81/TS1000 programm-
ing etc..”

Both published by McGraw-Hill they are worth looking at if
you prefer your information presented in a step by step and very
simple way.
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® Robot controlis interesting more and more people, especially
those in the field of education. The main problem is the cost, but
this too is coming down gradually.

Powertran Cybernetics, Andover, Hants. produce four dif-
ferent fully programmable robots, the simplest is Henbot |1, a tur-
tle type robot at £95.00, and the most expensive is Genesis
P102 a complex robot arm at£1476.00.

® Kelwood Computer Cases, Downs Row, Moorgate,
Rotherham S60 2 HD have come up with an interesting idea, why
replace the whole of the Spectrum’s case when all that is really
needed is that the keys themselves are replaced?

K-Board simply replaces the keys and switches with a com-
plete top of their own, not just the rubber keys like some units.
This means that only the height of the actual keyboard is altered
andso all add ons, interfaces etc. are not affected. This is certain-
Iy an alternative worth considering and as Kelwood can often be
seen at Microfairs etc. I'll let you know as soon as | can get a good
look at one.

K-Board costs £28 .50.

® Challenge Research, 218 High St., Potters Bar, Herts. ENG
5BJ have a cassette recorder specifically for the Spectrum, At
£65.95 it seems expensive, but it connects via the user port and
it is claimed that all software, including commercial, loads four

ﬂ

o

times as fast and with increased reliability .
One has been despatched for review and I'll give more details

@s 500N as | Can _ Mi—

—

Dk'tronics

Dk'tronics has always been a
company which, as faras | know
(| add that because as soon as |
say something with confidence
someone always write in to tell
me of their horrendous ex-
periences to the contrary), has
always produced good, reliable
wares.

Four units have been produc-
ed recently by them and all look
quite interesting. Unfortunately
although they sent a couple of
items to us the GPO managed to
mislay them, therefore | won't
be able to give a ""hands on”
report as | like to do but will
simply reiterate the information
supplied by them,

The keyboard

The first item is a Microdrive

compatible keyboard. Now |
have used one of theirs for the
last year and | have been very
pleased with it. There were a
few minor problems of which |
know two have been corrected.

The lack of a proper space bar
has been remedied and the
delete and decimal point keys
are provided in single keypress
form. A good ideas as I'm
always entering data as 1 m2
etc.

The keyboard can be used
with the Spectrum alone or with
interface | attached and the
Microdrive leads are fitted to a
16 way cable on the left of the
case.

The numeric keypad which
was a feature of the earlier
model is retained and Dk'tronics
tell me that the old problem of

the key legends which were
printed on stick on labels and
which soon rubbed off has been
eliminated by having the print on
the underside of the label!
simple when you think of itl
Until | sea a production modael
| can’t say if they've done
anything about the back of the
case which sloped awkwardly
on the old model, hopefully they
harkened to the criticism and
maodified this design fault.
Regardiess it looks to be a
very good buy at £45.00, the
same price as their old model,
and | may invest some of my ill-
gotten gains on one myseif.

The joystick
interface

Into the crowded world of
joystick interfaces is their offer-
ing. This is fully programmable
and they claim it will work with
any software from any supplier.

This seems to be achieved by
mimicing the keyboard and it
does not disable the keys while
inuse, This is important as many
programs need more than five
keys to play them.

Often | have commented on
the lack of planning when add on
producers make their units dead
ended — i@. you can't add
anything onto the back of it -
this one is supplied with a full
through port so printer, speech

interfaces etc. can be used with
it.

The price is also very com-
petitive £22 .95.

The Beep Amp

A new interface boost the aptly
named beep so much that a
volume control was deemed
necessary., a boon to many
parents no doubt.

This is supplied with separate
4" speakerin a “"pod’’ type box
and 1m of cable.

The costof thisis£14.95.

The 3 channel
sound synthesizer

This incorporates the Beep Amp
but adds the capabilities of the
usual AY-3-8912 sound chip. |
have used this chip in other units
and it is capable of fantastic
things.

However the end results de-
pend on the programmer’s skill
or the software provided and as
yet | have no information as to
what, if any, support Dk’'tronics
will be providing in the way of
programs.

The same speaker in it's pod
as for the beep amp is supplied
with this unit.

If sound and /or music isanin- |

terest of yours then this is a unit

worth looking at.
It will cost you £29.95.

Dean Electronics Ltd. who im-
port and market the impressive
Alphacom 32 printer have
entered the crowded joystick
field.

Again this is an American im-
port which they tell me has been
the top selling joystick in the
USA for the last two years due
to several features not usually
found on the majority of

Super champ
joystick

joysticks. Instead of having a
trail of cable lurking around your
computer, the Super Champ's
ten feet of cable can be retracted
into the base of the joystick
when not being used.

The handle is said to be
specially contoured to provide
maximum comfort for both left
and right handed players.

A feature which Dean Elec-
tronics describe as a
360 degree swivel base with
suction cups for single handed
control 15 mentioned, I'm sure
this probably does someathing
useful but | can’t clarify as we
have not yet received one for
review,

Finally it is claimed to be
robustly built to withstand the
severest of ''physical abuse’’ —
that's one test I'd enjoy putting
it to when those aliens beat me
yet again!

Available at £12.95 from
most high street stores or from
Dean Electronics Ltd. Glendale
Pk, Fernbank Rd, Ascot, Berks.
{plus of course £1.00 p&p).
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250 K OF PURE MYSTERY
BY IAN LIVINGSTONE

Full-colour bookiet,
packed with cryptic
clues to heip you

unravel the mystery —
and win the £25,000
reward

Music and
¥ sound effects
built in
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This is an account of how |
became one of Prestel's
customers, and a description of
what the computer information
service offers from the point of
an interested incompetant,

| have always been
fascinated by the more nractical
aspects of computing, you only
have to remember my previous
projact on using a Spectrum for
word processing to realise that,
and the thought of being able to
access the information on
British Telecom's computer in-
trigued me.

Early in June 1 contacted
Micronet B00, a computer
specialist user group who pro-
vide an information sarvice on
the Prestel Database, and ap-
plied for registration with them

Prestel is very similar to
Ceefax and Teletext, services
offered by the TV companies, in
display and basic functions but
with two wvery important dif-
farences.

The first is that you can com-
municate with Prestel by send-
ing messages, replies to ques
tions and quizzes and also
download information and pro-
grams into your computer ortoa
printer for a parmanant copy.

The sacond is that you have
to pay for it however at off paak
times, after 6 .00pm weekdays
or 12.00 Saturday or all day
Sunday the use of the computer
is free, but you still have to pay
the standard phone charges
either at local or national rates
depending on which computer
you contact.

In order to use the Prestel
computar vou must he a
membar of one of it's wuser
groups, once you become a
member then you have access
to all the other information in the
database except for some pages
which another user group has
set up and may want 1o keep
private.

Having phoned Micronet,
01-278 3143), a few days
later a letter and an application
form arrived. | dutifully com-
pleted said form and returned it
to them the same day. | was
starting to become quite excited
about i,

The equipment

Before | continue the saga any
further it is worth mentioning
the various boxes which will
allow you 10 connect your com-
puter 1o BT's lines. Note that
any equipment attached to the
phona neads 10 be approved by
BT. so look for their approval
sticker before purchasing
anything.

A specialist system of a
keyboard keypad and a connec
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On Line

Ray Elder describes his close encounter
with British Telecom

tion device can be acquired, but
for one purposes I'll take a brief
look at the modems available 10
link up the Sinclair computers,
both Spectrum and ZX81

By the way, the modem is a
MOdulator DEModulator and is
the device which connects the
computer to the phone lines and
by which the signals to and from
the computer are matched to
the signal that is sent over the
phone lines

This use of a universal stan-
dard means that you can com
municate with someone who is
using a completely different
micro and not only another
Sinclair user

There are two methods of
making the connection, pro-
bably the cheapest is by an
acoustic coupler. This is a rubber
device into which you insert the
telephone handset and all
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signals are sent audibly. The
computer is then loaded up with
accompanying software and the
connection is madea as normal.

The disadvantage with this
systemis thatina noisy anviron
ment extraneous noise may
cause the link to fail. An advan
tage is that if you own a portable
computer then information can
be sent from a call box
anywhere in the world and col
lected later on your home {or of-
fice! based machine

The other method is by using
a direct connection via the
detachable telephone socket
thatis fitted to the latest phones

installed. ¥ you have the old
type of connection then BT will
have to change it, this may cost
£25.00, but many ‘‘special”’
offers are around and Micronet
were (and may still be) providing
this free when | joined.

Meanwhile...

A week after | posted my ap-
plication a large envelope
bounced off the doormat and
was quickly sat on by the cat.
After removing the moggie | tore
it open (the envelope, not the
cat) and found a nicely produced
folder of information, a Prasta
contributors directory, a
welcome letter and an advertis
ing brochure from a well known
credit card organisation

The people who provide and
maintain the pages are known
as Information Providers or IP's

what's On

yet another bit of jargon W
I!PrT1(PfI1iJl:f

The letter proclamet
""WELCOME TO MICRONET
800! YOU ARE NOW OMLINE
TO ONE OF THE WORLD'S
LARGEST DATABASES.” Ex
cept | wasn't

My phone had one of the
older type of connectors and |
couldn’'t link up to the phons
lines until a BT chappie changed
it. | also had another problem
My phone was situated in the
small entrance hall at the front of
the house, my computer was
set up at the back

There was no room to put tha
machine with thea phone and it
wasn't practical to have a 20
lead running through the centr
of the living room, not with a cat
that attacks anything, a child
who eats anything and othar
members of the family including
myself, who'll trip owvet
anything

So the phone would have tg
be moved. No great problem as
the line arrived at the back of the
house anyway, all they'd need
to do was drop it down, brning &
in the window and add the new
connector,

The other reason that
wasn't online was that all users
have their own customer ident
ty and password to prevent so-
meaone else from using the ser-
vice at your expense, this would
be forwarded in a separate
envelope later.

With all this justified security
| was expecting Securicor and
full escort to arrive and not just
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the plain brown envelope that
eventually was sat on by the
cat.

~ Excitement becoming more
intense.

The Spectrum box

The unit which | am using is the
Prism VTX5000, this is a direct
connection device which fits
under the Spectrum and is the
same length but slightly deeper
80 that a bit will either stick out
in front or at the back. It is com-
pact and has an ON light, a LINE
light connected to a toggle
switch and a 3 way slide switch
marked M/NET, Tx and Rx on
the front.

A lead comes from the back
of the unit and is plugged into
the phone socket, the telephone
| lead is then plugged into the
I socket provided at the back of
{ the modem.

‘ A connector ribbon is sup
plied which has three sockets,
{ one for the back of the unit, one
I to fit the Spectrum’s port and
ongé which provides an exten-
{ sionfor the printer etc. This lead
! was rather short and | would
have liked it to have been longer
{ to gllow for non standard set
| ups.
| do not have a Microdrive as
yet, but | can foresee difficulties
| inusing both together, some un-
satisfactory lashing together of
| leads and the devices would
have to be undertaken. | have
| my Spectrum housed in a
DK Tronics keyboard and there
was no chance of the modem fit-
ting beneath it!

| solved the problem by put
ting the modem on top of the
keyboard and plugging one
socket into a Currah micro slot
adapter. The unit hangs over the
back and | support it with
wooden block legs, this i1s only
satisfactory because the whole
ot is permanently housed in a
cabinet and the back is not seen.

The manual is a work of art,
only a genius could make
gsomething so simple so confus-
ing!

Actually each section of the
manual is written in a very clear
steép by step manner, its just that
the sections were put together
in a confusing way. The main
sections dealing with operating
the modem are in two chapters,
“The main features’’ and '"User
instructions in more detail’’

Being a ‘do it by numbers
type idiot, | found myself trying
to operate the system from the
first section which does not con-
tain an adequate explanation. It
would have been better if all the
details of "How to logon’ forin-
stance, were not split into the
two sections.

On Wednesday the BT engineer
called, | was out, my wife ax-
plained what was required,
move phone from front to back
of house,

“Ummm. Very sorry, that's
an ‘outside’ engineers job. Can't
do it, I'll talk to the boss" and
away he went. The next week
two of them turned up and spent
a day drinking tea and climbing
ladders. Eventually the phone
was repositioned, a very neat
job, they even fitted two
sockets and also managed to
sell us a new phone!

Cost£18.00 (the reason|'m
quoting prices is so the Taxman
will make an allowance)

Fine — exceptthat the phone
now permanently picks up radio
4 and this does not seem to be
appreciated by Prestel. Excite-
ment reached fever pitch.

ZX81 box

I'm afraid that | haven't been
able to test out the ZX81 adap-
tor as aither my letter to them
has been lost in the post, or the
unit has been delayed on its trip
to us. | will quote from the infor
mation | have.,

The unit fits between the
ZX81 and the RAM pack and
other peripherals such as the
printer, and it can be used in con-
junction with both acoustic and
directly connected modems.
With both ZX81 and Spectrum
units the screen is changed into
a 40 character per line format
and the double height and
graphic modes are also used.

The ZX81 loses the colour,
flash and more sophisticated
screen controls but the Spec-
trum unit copes admirably

| have been told that the
ZXB1 screen does not com-
pletely fit onto the TV and that a
sideways scroll is provided to
allow you to read all the text.

Considering the problems it
sounds like an ingenious device!

The last roundup

Finally all was ready, connacted
and powered up. Herewe go! As
soon as the Spectrum was swit
ched on the Micronet B00 logo
appeared, on pressing a key a
menu of seven options was
presented, the lastbeingtogoto
BASIC.

| am using the ZX Lprint |l
Centronics interface to drive a
Shinwa printer, this has to be in-
itialised before use so | pressed
savan. The machine then reset,
i cleared out all programs and
gave the wusual Sinclair
copywrite notice,

| initialised the interface and
then stopped. There was no
way of getting back to the
Modem program bar turning off
and on the power to the
machine, and this would mean
the interface would need to be
reinitialised|

After many attempts |
discovered that by getting into
LOAD or SAVE mode from the
modem and pressing BREAK, |
could initialise the interface and
get back to the modem. For-
tunately they had allowed for
load /save problems and alsoyou
may need to get back after
downloading software.

Right, option 0, enter my
identity, phone number given.
When carrier tone (a high pitch-
ed whistle) is heard switch on
modem, replace phone.

| did. It worked!|

After entering my personal
password | was greeted by
name and allowed free access to
the whole lot, and what a lot
there is. | haven't counted but
there are hundreds, probably
thousands of different com-
panies providing information. |
was able to demonstrate its use
to four people, none of them in-
terested in computers, by find-
ing a subject they were in-
terested in, wines, photo-
graphy, camping and money.

Iwas able to save screens on

—HARDWARE L R s e

tape or printer for a permanent
copy, download software,
some free — perhaps not profes-
sional quality, but what can you
expect — and some charged for.

| can order goods through
this system by quoting my credit
card number (now | understand
why American Express sent
their brochure) or reply 1o ques-
tionaires,

| can send and receive
messages to other users on the
Micronet mailbox, and by joining
Directel, another user group, |
can use their mailbox facilities.

| also found a “‘personal’’
section somewhere in the
system which was very amus-
ing, a set of messages to and
from users almost like an elec-
tronic version of CB.

It would take months to just
look at all the info. held in the
system, but I'm convinced there
must be something for
everybody and personally | find
it the most exciting develop-
ment that I've encountered

A word of warning, it is easy
to become so engrossed in the
system that you lose track of
time, remember that all the time
you are on line you are being
charged for your call at the ap-
propriate rate!

So far | must have spent
enough time logged on to keep
Buzby in birdseed for a year or
two!

| adorn this article with some
samples of the Prestel IP pages,
and if any readers are using
Micronet already or link up in the
figure, then | can be contacted
through Mailbox and my number
is 919993265, whether | will
be able to manage to find the
time to reply to averyone who
writes will depend on how many
people make contact. As usual
I'll do my best.

PRISM MICROPRODUCTSLTD.
fVTX5000)

Prism House,

18-29 Mora Street,

London EC1

MICRONET 800
Telemap Ltd.

Scriptor Court,

155 Farringdon Road,
London ECTR3AD,

MICROCOMPUTER RESOURCES
(ZX8 1) adaptor)

! Branch Road,
Park Street Village,
St. Albans,
Hertfordshire

MAPLIN ELECTRONIC SUPPLIES

iModem kits, software
and interfaces)

PO Box 3

Rayleigh,

Essex S56 8LA
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The Sky at Night

Lo e SRR L

J D Nicholson presents a program based
on the sky at night in Lincolin.

A neat little program to help you
identify some of the constella
tions, the program will display
each of the star patterns in turn
asking you each time if you wish
to try the test

If you enter 'Y’ or "“YES"
you will be passed on to the test
routine, otherwise the program
continues to display the next
pattern. Once all the sets have
been shown, the user is en-
couraged to try the test

You must be extremely
careful with the strings in the
lines from 500 onwards, as a
mistake will cause a universal
disaster!

I suggest that you check
gach pattern with the screen
dump and make corrections as
you go

The last time | saw stars was
when I'd refreshed myself over-
much at the Plough and Har
row

'ARATELY AND N/LINE AFTER

K 1=1 T0O 3

" DKk J=0 170 14

40 GOSUE J*20+500

SO FRINT TAB 1@8:C#

5@ GOSUE 1000

'@ PAUSE 100/1

3 CLS

9@ NEXT J
120 PRINT "WOULD YOU LIKE TO TR
THE TEST YES/NO"

1@ INFUT X$
X$(1)="Y"

R T
i L}

THEN GUTGU 154

30 NEXT 1

140 PRINT "FPLEASE TRY THE TEST

15@ FPRINT "WHAT DIFFICULTY-1,<,
168 INPUT A
'@ LET D=3-A
180 LET S5=0
185 FRINT

"ENTER EACH LETTER SI
EACH"

190 FRINT

191 FRINT

192 FRINT "I1F THE ANSWER IS
TWO WORDS REMEMBER TO ENTER

# SFALCE BETWEEN THEM"

19% FAUSE 500
2080 CLS
218 FOR =0 TO 14
220 GOSUE O#20+500
-0 GOSUE 1000
4@ PRINT C$( TO D):
ar FOR | D+1 O LEN (3%
2S@ INFUT =4

24

ZX COMPUTING OCTOBER/NOVEMBER 1984



ZX81 EDUCATIONAL

260 IF B$=Cs$(K) THEN GOTO 290
2/8 LET S=5+1

280 GOTO 250

298 FRINT B$%;

295 NEXT kK

298 CLS

300 NEXT @

310 PRINT "SCORE=";100-5;"/10@"

320 PRINT "D@ YOU WANT ANOTHER
TEST? Y/N"

S50 INFUT X¥

340 IF X#(1)="Y" THEN GOTO 15@
350 PRINT "DO YOU WANT TD START
AGAINT Y/N"

50 INFPUT X#¥

S7/0 IF X$(1)="¥Y" THEN GOTO 20
S79 CLS

388 PRINT AT 10,10@: "THANE YOU"
9@ STOF

S00 LET A$="22#.21- -.20% #.2
P-.11-%——————— *.09%-21-.08-22%.0
e B ——*20R
EGULUS. "

$1@ LET C$="LEQ"

515 RETURN

520 LET A$="04%-———%—, 10—, 11%,12
e *,15-27%~.16-22-.16-22
B o = *, "

530 LET C$="URSA MAJOR"

535 RETURN

540 LET As=".12%,12-,12-,12-.12
~1 74— *@2DENEB®————#%-———.12

—.12-. 12"- 12*- 12"- 12_- 1 1*4 =
29@ LET Cs$="CYGNUS"

555 RETURN
. 560 LET A$="03+%.04--.06--20+.08
==21#+,10--17———~ 128-——,12-,02
- +4+,07-———% ++D6ALDEBA
IRAN-~~, 18%, 19-—. 21~ +.23-+."
. 570 LET C$="TAURUS"
. 5§75 RETURN

S80 LET A$=".10+--8VEGA.13-.13+
Me=-.12- -.11~- -.10+146-.11-16+
12=-16=-.13- =-,.14-_14»_"

SS90 LET C$="LYRA"

595 RETURN

400 LET A$=".11#»————-8CAPELLA. 11
- -, 10-17-%,.09-17%_09%#17-.09~-
17-.09-17-.09-17-.10-17-.11-17-.
11-15~-%.,11- ——,12%_"

610 LET C$="AURIGA"

615 RETURN

620 LET A$=".06%———%_ 05~ -.0
4+10-.05-11-.06-11-.07-12+.08-173
+.09-%14-,11-——15-20%,13-—— - -.1

S-—--BARCTURUS. 17-.16+. "
630 LET C#="BOOTES"
635 RETURN

640 LET A$=".17%,18%,17-.16-.15
-. 148PROCYON.13-.11-.09-.08+.08-
B7-.87+."

L5500 LET C#="CANIS MINOR"

555 RETURN

H6@ LET A$=".03%26#, ,04-25-..05
-24-,  06=-23—-..07-13=-%21-,12- -.
o8- - * ~-e 10=17——%,09%,"

&7@ LET C#="CASSIOPEIA"

675 RETURN

6580 LET A$=".0BSIRIUSE——-—#%_,14-
13 13-, 13-, 12=.12%,12-.12%.11~-

-. 10+ *,09-158———-—-#+,08-.07»

&90 LET C#="CANIS MAJOR"

595 RETURN

700 LET A$=",13#-,12- - 11-16#%
. BETELGEUZERI46~-. 10-15~.11~- -.12
- =, 12%% #,12- + -, 11- + -,11~-

* -,11-17-.11-1B8RIGEL.11%."

710 LET C$="0ORION"

715 RETURN

720 LET A$=".07+.08-.09-.10-.11
-212=4 13~ 18-, 15%,15~-.15~.15~.15
*_ "

730 LET C#="ARIES"

735 RETURN

748 LET A$=".01%.01-06+.02- ~+.
Q3#—,04-,.054%,06-16—%,08-%————8—,
P9-14- -.08-14- %, 07-14- .07 %====
—-#%, 14+,15%, 16—, 16—, 17— =%, 17%-_"

75@ LET C#="FEGASUS"
753 RETURN
760 LET A$=".08#15#.0B-15-.ALTA

IRg——+.05- - - - @O¥=11- =-,12
—o 1%, *

77@ LET Cs$="AQUILA"

773 RETURN

780 LET A$=".10-%-.09-13-.07+-1
4-.07-14-.08-15—+.09-4+——%—,17-..
18-, . 19=, .28+, "

790 LET Cs$="DELPHINUS"

795 RETURN

100@ FOR L=1 TO LEN A%

101@ LET N=CODE A$(L)

1015 IF N=27 THEN GOTO 10902

1020 IF N>27 AND N<38 THEN GOTO
1060

1038 PRINT CHR$ N;

18408 NEXT L

1850 RETURN

186@ PRINT TAB VAL (A$(L TO L+1)
)3

1870 LET L=L+1

1280 GOTO 1040

1890 PRINT

1100 GOTO 1040

e e e T T T e T e |
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‘Calling all whizz kids -

my CLEVER CLOGS
games are the o]
ultimate challenge!’




S S CONENTIONAL JOYSTICNS

The Cheetah Remote Action Transmitter is the most
sophisticated computer controller available.

It has these features:

W Infra Red transmission - so there are no leads trailing
across the living room. Just sit back in your chair up to
30 feet from your machine.

B Touch control — no moving parts, extremely fast, long life.

& No extra software required.
W Can be used with all Cheetah RAT/Kempston compatible
software.

& Fits comfortably in your hand fer long play periads.

B Comes complete with receiver/interface unit which simply
plugs into the rear of your Spectrum.

@ Compatible with all Sinclair/Cheetah peripherals via the
rear edge connector.

Simply incredible at £29.95 including VAT and p&p.

Dealer enquiries welcome. Export orders at no extra cost.

Send cheque/p.o now to:
Cheetah Marketing Ltd.(Dept. ZX), 24 Ray Street, London EC1R 3DJ. phone 01-833 4909

Cheetah products are also available from branches of

# WHSMITH @ Rumbelows
and all good computer shops.




EDUCATION REVIEWS

Five Little Ducks,
Nine Currant Buns,
Goldilocks,

Red Riding Hood,

The Enormous Turnip,
The Magic Shop,
Mister Mac’s Day,
Hansel and Gretal

The Learning Box
Series

Spectrum 48K
£9.95 each

Arrow, 17-21
Conway Street,
London W1P 6JD.

When home micros first began
to appear, one of their major sell-
ing points was the fact that
children would be able to con-
tinue their education at home. In
reality, this claim proved less
than accurate, not because of
hardware limitations but
because the software available
did little at the time 10 inspire
prospective buyers. Happily
however, this situation has
changed and although a lot of
mediocre material still manages
to get published, a few names

the final exam!

are earning a reputation for
quality educational software.
One such is Fiveways Software
whose latest offering for the
home/educational market is
‘The Learning Box’ series
published by Arrow.

The series consists of eight
titles, each based upon a familiar
story or nursery rhyme. They are
designed to help childen develop
and extend upon basic reading
and numbear skills. Four of the
titles: ‘Five Little Ducks'? ‘Nine
currant Buns, ‘Goldilocks’ and
‘Red Riding Hood' are for
children up to six years of age.
The remaining titles, ‘The Enor-
mous Turnip’, "Hansel and
Gretel’, ‘Mr. Mac’s Day’ and
"The Magic Shop' are for childen
up to the age of eight.

Each program costs £9.95
and, for the price you get a
durable video-style cassette box
which contains a storybook,
parents guide, keyboard overlay
and a tape which has the story
on one side (narrated by Toni
Arthur) and the program itseif.
The main emphasis throughout
the series is one of structured
progression and the activities
are intended to be worked
through over a length of time
rather than as a one-off,
repeatable activity.

Each program offers a wide

Hansel an d

ecarning 8o

Gretel

€ .
\ P

range of options, with anything
from four to seventeen acti-
vities. These are intended to be
used initially with the parent sit
ting alongside the child, but are

structured so that even the
youngest child should, quite
rapidly, be able to work unaided.
This aspect is reinforced by use
of the double-sided overlays,
which divide the keyboard into
coloured sections, thus avoiding
the need for the young learner
having to search for specific
keys.

Quality

An indication of the quality of
the programs is seen as Soon as
the colourful loading page ap
pears bright, appealing
graphics indicate the fun to
come! Upon loading, a large-
print ‘menu-style’ option sheet
details the range of activities
available Fiveways have
designed their own character
set and the alphanumerics are
large, colourful and nicely form-
ed. This attention to detail is
common to all the programs and
the standard of graphics, colour
gnd sound throughout is ex-
cellent!

For the youngest children the
first title is ‘Five Little Ducks’
which is divided into two sec

OO
Spectrumliessons

Mike Edmunds gives learning programs

tions; Early Numbers and Coun-
ting, with five activities in each.
Early Numbers deals with group-
ing, colour matching and one-to-
one correspondence. Counting
makes use of the little ducks in
the title to demonstrate
sequences and numbers up to
five. Errors are treated with
doleful 'quacks’' and the child
must try that part of the activity
again. Variations on this theme
should lead gradually to the
child’s recognition and
understanding of numbers up to
five.

‘Nine Current Buns' is sub-
titled ‘'l can do sums’ and it pro-
vides seventeen activities to
demonstrate the stages of addi
tion and subtraction as well as
simple sums. A novel feature,
which typifies the ‘funtodo’ ap-
proach, is provided by animated
*+ "and -’ signs. This, combin-
ed with many wvaried objects,
such as friendly currant buns or
flapping seals, provides an
amusing yet effective way of
reinforcing the basic concepts
involved.

‘Red Riding Hood' (I can read
words) uses tried and tested
educational techniques such as
matching pictures, matching
letters, word snap and picture
snap as an introduction to the
recognition of letters and words,

28
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thereby providing a sound basis
for reading skills, Characters
and events from the stories of
both Red Riding Hood and
Goldilocks are used in an enter-
taining way and the child can
choose to work alone, play
against a friend, or play against
the computer. The speed of the
program in self-adjusting to
cater for the differing abilities of
the users. This program is full of
little surprises and a child cannot
fail to be motivated by the sight
of Little Red Riding Hood stamp-
ing her feet in anger at a wrong
answer — to the obvious delight
of the hungry looking wolf
beside her!

Along similar lines is
‘Goldilocks’ (I can read
sentences) which also has two
sets of vocabulary and in-
troduces groups of words and
simple sentences.

For the older child is ‘The
Enormous Tumnip’, which in-
troduces ‘'word making' using a
cheeky little mouse to help the

i old man pull up his turmip. Exer-
gises cover initial sounds, sound
blends and simple spelling, all of
which are designed to en-
courage the child's word
building skills.

‘The Magic Shop’ is intended
to assist in the understanding of
money and its use. This is
perhaps the weakest of the pro-
grams in that the progression of
activities is not very clearly
| defined and initially a lot more
parental guidance is required.
The ‘number line' used is also
rather confusing and not as
clearly defined as it might be
However, having said that, the
program is nevertheless a useful
aid for a child to reinforce the
idea of buing articles and recive-

EDUCATION REVIEWS

LN O0POANDE

ing change. It is up to date, in-
cluding the 20p and £1 coins,
but perhaps does not fully
achieve it’s aim even though the
idea of buying and concocting
magic potions is undeniably self-
maotivating!

‘Mr. Mac’s Day’ heips the
child to tell the time. This is done
by. amongst other things, help-

ing forgetful Mr. Mac to do the
right things at the right
time....woe betide you if you
make him arrive for work in his
best kilt! Further activitias in-
clude ‘Driving the engine’ (and
reaching the destination on
time} as well as exercises on
Digital Clocksand the 12 and 24
hour clock. This program causes

. &)Hwnre.{{}r lads upto &

| con count

Joltware F

bl oY ]I'. LIF; +L-' .p;

& NG

are for kads UD 102

.'| ¢ .Ih t'\-ll.

| cgn buld words

my own (very minor) criticism...
there is no provision for ad-
justing the time backwards in
the event of overshooting the
time you actually want. (Mind
you — |always seem to have the
same trouble with my digital
watch!) The graphics in this pro-
gram however more than make
up for the minor quibble...they
are first rate!l — even fo the ex-
tent of Mr. Mac doing a Highland
Fling to the skirl of the bagpipes!

Finally to my favourite of the
bunch — ‘Hansel and Gretal'.
This is a series of graded ac-
tivities to encourage word
building and spelling using
technigues such as ‘Make a
word' or '"Mend a word.” Again
the exercises progress gradually
and use a wide range of
vocabulary from the story to
develop word building skills. The
final activity is a novel version of
‘hangman’ which is harder than
it looks., However, | must admit
that this program is my favourite
for the simple reason that it con-
tains some of the most im-
aginative graphics that | have
ever seen in an educational pro-
gram. (Wait till you see the way
that the wicked witch gets stuf-
fed into her own ovenl)

Overall these are value-for-
money packages with a wealth
of activities that will help the
learner develop and improve
upon basic skills, The Parents
Guide also gives plenty of sug-
gestions as 10 how to help the
child and extend upon the sub-
jects covered. This is one of the
best sets of educational soft-
ware | have yet seen for the
Spectrum,

Full marks Fiveways and Ar-
row for some excellent work —
to the top of the class!

ZX COMPUTING OCTOBER/NOVEMBER 1984

29




A Arguia Press Solvaare Pubilic saien Sarmt L AT Fhans |84

‘_ NIV W

1
. W\ Ji L1
',+ asileis {

For 16K and 48K machines.
100K of program! Simply load and run!

® 3 Original Games ® UTILITIES
{ Arcade, Adventure and Strategy — Gamesters delights galore —
; more fun, more value — only from  improved graphics, sounds,

y Argus!

foaaic =
. @ On screen miem of

i newly launched games
News and views of the wonderful,
whacky world of home computing

disassemblers — it's all here!

Spectrum Computing
adds a new dimension to your micro!
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Choosing a printeris

aloteasier than
choosing a computer:

HERE are dozens ol quality printers [rom which to choose.With

quality price tags of around £250

The Brother M-1009, however, breaks all the rules.

Stays dehantly below the £200 barrier.

Though it has far more than its [air share of [eatures, it maintains

the extraordinarily low price of £199.95.
Travels at a steady hifty.

In the -.i'r-.'r'41 stakes, the M-1009 is lt'!"!.lil!l:'. no slouch, hl.':!li,_l_
lully capable ol up to 50 characters Per sec el

Providing bi-directional and logic seeking printing for normal
characters and uni-directional pnnong for super and sub sc npl

and graphics. .
! Prints on any paper.

Being an impact panter, the M-1009 will print on virtually

any paper, including letter headings, invoices and standard ofhe

It will even prnt two COpIEs i I-;y'ﬂu'r with your nr:;_{nml
1 .‘ilfp'l"l‘ll character recommendation.
In its price range, the M-1009 has a greal deal more character
than many printers
96 no less, i"h"" international ty pe ar ud gr.':p}nr. characters,
Reliabilitv comes as standard.
Built to the same exacting standards as Brother's elite ofhce

printers, the Brother M-1009 ;Lirr;1'|j~ has faultless credentals for
Ti'lh'l.!'llilil_‘n..

Its 9 x 9 dot matrix head, lor example, has an astonishing 20
million character service life.

One printer that doesn’t block out the light.
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In contrast, the compact M-1009, at only 7 em high, kee
l.il\l. rect |!ll1'l|1i1'.

Well desipned, reliable

The Brother M-1009,
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\ %99 REM is anything being carri

ed?

S&4P8 LET a=@: FOR i=1 TO 3%
;}5691 IF NOT o(i) THEN LET a=l
i S6P2 NEXT i

jsaaa RETURN

5699, REM ogre +fight

57008 IF ot(l) THEN PRINT '"The o
gre kills you.": GO 7O 9999

97805 LET as=INT (RND¥4)

=5718 IF NOT a THEN FRINT ""Ypou

" deal
t stumbles away

the ogre a mortal
into the dark"""

-} passages.": LET o0(38)=98:. LET r(
'39,2)=41: LET r(39,3)=43: LET r(
S9,4)=48: RETURN
5711 IF a=1 THEM PRINT ""You sl
ash at the ogre, but it"""jumps
aside.": RETURN

715712 IF a=2 THEN PRINT "“You im
jure the ogre, but it"""attacks
again.": RETURN

2713 PRINT ""The ogre parries vo

ur blow, and"""lunges at you aga
in.": RETURN
& 5899 REM location separator

S8 PRINT

Z ERFRAERERERERE" 1 RETURN

32

|
i

blow. """ "1 B

TUEEEEEEEE R ]

L1

o
ol

The Golden

Ll

f Tl
L

&808 REM locations

S@28 PRINT You are
dimlwy

! i .
ﬁ_‘_ #
- L ©

£

in a small,

l1it"'"room containing vari |

ous items of"""well=-worn furnitu
re.""'" A door is open to the eas
e

6922 GO SUB 758: RETURN
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SPECTRUM ADVENTURE I

As promised, we bring you the second and final part
of our king-size Spectrum adventure.

To recap on the notation for the  finally for the standardtwoword own subroutine which checks vided that both verb and noun
Golden Chalice program, as (Verb-Noun) entry. all the conditions necessary for have been recognised by the in-
published with part 1 in the If movement is required then  that action to take place — pro- put routine!
August/September issue of ZX subroutine 600 checks that it is
Computing, here is a brief wvalid. Subroutine 750 prints the
descnption of the program. permitted movements from the
The main routine (lines new location and any visible ob
200-3560) checks the input first  jects. 6000-7 100 are the loca
for movement (single letter 7) tion subroutine lines.

then for the few wverbs that When an action is required
single word entry is allowed and then each verb is allocated it's
Main Variables

R = Current location number - i

Rii.j) —Parmitted movements, modifiled as game prmeudwﬂ

0% —Object names. - i

Ol —Object locations, hidden objects = location 90. & . "
carried objects = location O. .

=y

? o

&042 GO SUE ?58: RETURN A
&F&88 PRINT " You are in a stable w
s&862 GO SUB 758 é
« afdad IF o(4)=2 THEN PRINT *'" Th}

e stableman offters the"'"horse +
or sale.”

&866 RETURN

&088 PRINT " You are at a market
stall.”

6882 GO SUB 7589

—

” - 6084 IF o(2) THEN PRINT " A ped
J ' lar offers the food for"'"sale." §
' 6886 RETURN
- 6188 PRINT " You are on the road
sy with the"'"village visible in
the distance."'" A rough track b
ranches off."
- 6192 GO SUB 759: RETURN
Sr s I - 61280 PRINT " You are on a rough
I 6048 PRINT " You are in the mark . n track. In a"'"rocky outcrop by t
| et square o+"’'"a small, but busy *i he track is"'"the entrance to a
village."'" Doors are open to t W cave."
Lb. he north"’'"and west."'" A road 1 ! 6122 GO SUB 738: RETURN
[ _ eads out of the village"’"to the | 6148 PRINT " You are in a small
=3 ﬁ east. " _ibut dry"'"cave." :
!ﬁw- " 68041 IF imm THEN PAUSE 188! GO ﬂﬁ 6142 GO SUB 7589
Tf:;tt TO P800 " — - T 6144 IF o0(S)=7 THEN PRINT '" Th
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¢ hermit says! To reach your"'"g

cal you must enter the"  "roggoth
s lair. But beware'"

6146 RETURN

6162 PRINT " You are on the high
road."""A rough track branches

northward®"'™ In the distance you
see the"® "Wood FPerilous."”

6162 GO SUER 75S@: RETURN

6188 PRINT " You are at a bridge
by a"'"stream which runs along

the edge”' "of the Wood Ferilous.

L

6182 GO SUE ?758: RETURN

6200 PRINT " You are on the bank
of the"'"stream on the western
edge of"'"the Wood."

6202 GO SUB 758: RETURN

6220 PRINT " Here the stream run
s intp a"'"clear, sparkling pool

"
-

6222 GO SUB 759

6224 IF oi(?7)=11 THEN PRINT " Th
€ knight lies on the grass"’"som
e vards from the pool," " "sorely
wounded. He groans and"'" asks +
or water."”

6226 RETURN

624@ PRINT " You are in the Wood
« TOo the"'"north is a door."
6242 GO SUB 75@

&244 RETURM

6260 FRINT ®" Inside the hut 1s a
n old woman"'"who sits at a spin
ning wheel."'" She says: I am al
l-seeing. "' "SAY what you require

6262 GO SUB 758: RETURN

6288 PRINT ® You are in the dept
hs of the"'"Wood, at a )oining ©
+ several”"'""intrequently trodden
paths, "

6282 GO SUBR 758! GO SUB 288! RE
TURN

6308 PRINT " You are among dense
undergrowth"® "where the paths a
re difficult"'"to follow."

6582 GO SUB 75@: GO SUB 9288: RE
TURN

6328 PRINT " You arrive at a sma
11 and"""gloomy clearing.”

6522 GO SUR 750

6324 IF o(l12)=16 THEN FPRINT *"T
he wolt leaps forward and"'“atta

cks you."

6226 IF oill) AND otl12)=16 THEN

PRINT " You are unable to resist
his"""attack and are severely 1

T

nyured, You die two days later

rea "2 GO TO 9990

a&330 RETUEN

6348 PRINT " You are by the stre
am. The Wood"'"is to the east.”
4342 GO SUB 7359: RETUREN

&368 PRINT ® The stream here ent

ers a narrow rccky valley."”
a36z GO SUE 75@8: RETURN

6388 PRINT " You reach a high ro
rk face.""'"The stream gushes for
th from"*"a narrow crack at i1ts
base. "

6381 IF o(37)=19 THEN PRINT *'"0
n the ground is a crumpled”"’'"pile

ce of paper resembling a map.”

6382 GO SUB 758: RETURN

54898 PRINT " You are following a
path among“'"tall ferns."”

6402 GD SUE TS@: RETURN

6420 PRIMT " You come to a sheer
wall of"'""rock. At the foot of
the rock"'""face 1s a cave entran

ce."

6421 GO SUB 758

6422 IF ol(l14)=21 THEMN PRINT *"Y¥
ou are in urgent need of"'"advic
e'' Press any khey."

64249 IF o(14)=21 AND INKEYS$="" T
HEN GO 7O 6424

6426 IF oi(14)=21 THEN CLS : PRI
NT """ You may not know much abo
ut"*'"the roggoth - and this is n
ot"'"surprising, since no one ha
s"'""ever encountered one and liv
ed"""to tell the tale!"""" All t
hat is known is that the"'"creat

ure is virtually" "indestructabl
e. It pursues 1ts"'"prey relentl
essly, once aroused."'" Your onl

y hope lies in speed.”

5428 RETURN

65448 PRINT " The trees are close
together "' "and the light poor.

The ground"’'"underfoot 1s wet an

d slippery."

6442 GO SUB 75@9: GO SUB 9280: RE

TURN

&4&8 PRINT " You pass among slim

¥y, mMmoss-"'""-covered tree trunks,
picking"'"your way caretully ac

ross the"'"bogg9y ground.”

6462 GO SUB 750 RETURN

S48@ PRINT " The trees thin out

here, and"'"the way to the south
is blocked"” " "by a high cliff. A
stream” ' "tumbles down the cli+#é
,"""splashing down by the side o

$"""a cave entrance,"

&4282 GO SUR 758! FEETURN




63508 PRINT " You are in a foul-s
melling"'"cave - 1t is clearly t
he"'"dwelling o+ a troll."

6502 GO SUB 75@

6584 IF oil13)=25 THEN PRINT *"
You encounter the troll as he"'"
is leaving the cave."

6506 IF o(i13)=25 THEN PRINT " T
he troll grabs you, pounds"'"you
r head against the cave wall,""™"
and makes a pie with you later™'
®in the day..... ": GO TO 9999
6587 RETURM

6528 PRINT " You are in a large
cavern =-"""the living qQuarters o
¥ the"'"roggoth."

6521 IF o(2)<>98 THEN FRINT *"Y¥
pur adventures have exhausted"'"
you - you are too weak to"’'"cont
inue. "

6322 GD IUB 758@

6523 RETURN

6548 PRINT " You are in a dark a
nd narrow"'"passage."

6542 GO SUB 758: RETURN

&558 PRINT " You are in a small

dark"'"chamber."

&e562 GO SUER 750! RETURN

6588 PRINT " You are in a narromw
passage. "' "In the dim light ;ou
see" ' "rough stone steps.”

6582 GO SUB 758! RETURN

660@ PRINT " You are in a very d

ark chamber ."'"Steps lead up and
down, "

6662 IF light AND MNOT o(l@) THEN
FFRINT " In the lamplight you s

ee a"""fearful drop into a chasm
to"'"the north."”

6684 GO SUR 758: RETURNM

6620 PRINT " You are 1n a spacio

us cavern."

€21 IF NOT light OR ol(l10) THENM
FRIMNT "It 1s top dark to see an
rthing"'“clearl y. "

6422 IF light AND NOT o©0(10) THEN
PRINT " In the lamplight you s

ee a""'"+earful drop into a chasm
to*'"the north., In a recess 1in

the"'"cavern wall you see an 1iro

n*'*door."

66294 GO SUB 75@d: RETURM

6648 PRINT " You are i1n a passag
e which"""slopes slightly downwa
rds to"""the east."”

6641 IF NOT light ORF o(18) THEN
FRINT "It 1s too dark to see an
ything"'"else."

6642 IF light AND NOT o(l1@) THEM
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FRINT " In the lamplight you s
ee a"""frightful drop i1nto a cha
em to"""the east.”

&646 GO SUB 75@8: RETURMNM

a668 PRINT " You +all into a bot
tomless"® "chasm., "

saal FAUSE 5@

567 BORDER @: PAPER B: INMNK 7: C

LS

a&6&6d4 PRINT " You #all...": FOR 1
=] TO S:! PRINT ""and fall...."":
FAUSE S58: NEXT 1: GO TO 9998
6688 GO TO &660

&782 G0 TO &668

6728 PRINT "You stand at the fooO
t of a"""¢light of roughly carve
d stone"'"steps. A dim greenish
light"'"can be seen }u the esast.

6722 GO SURB 758! RETURN

6748 PRINT " You stamd in a colo
ssal cavern"'"on the shore of an
underground” ' "lake stretching e
astward as far"'"as you can see.
The roo¥ of the"'"cavern, hundr
eds o+ feet above"'"you, glows w
ith a pale greenish light,""'" Ne
arby are the entrances to"'"two
tunnels. "

&742 GO SUEBR 75@8: RETURN

&7680 PRINT " You are in a small
cave on the"""lake shore. Furthe
r in, the cave™'"
re crack which is"'""far too narr
ow for you to enter."

&762 GO SUB 75@: RETURN

&7808 PRINT " You are at the +foot
of a ¢light"'"of stone steps, a
t a junction"'"of passages.”
6782 GO SUR 7S¢

&783 IF o(38)=r THEN PRIMNT ""Th
e ogre attacks you."!: RETURN
&79@ RETURN

&280@ PRINT " You are 1n a dark a
nd narrow"'"passage.”

68801 GO SUB 9259

6882 GO SUB 758: RETURM

&B828 PRINT " You are at a juncti
on of"’'"passages.”

5321 GO SUB 9258

6822 GO SUB 758: RETURN

684@ PRINT " You are 1n a small
cavern"'"which shows signs ot ha

narrows to a me

ving"'"been once inhabited by so
me"' "creature. High up - and jus
t out”"'"of reach, a ledge has be

en"'"carved out of the living ro
Chea *
6342 GO SUB 75P8: RETURN
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6862 PRINT " You squeeze along a
narrow"’'"passage."

6861 GO SUB 9259

6862 GO SUB 750! RETURN

6888 PRINT " You stand in a smal
1 cave which"'"has obviously bee

n occupied by"' "someone-or some
thing-long ago."

6882 GO SUR 758

6884 IF o0(33)=44 THEN PRINT " T

he bench is roughly hewn out®'"o

¥ solid wood."

6886 RETURN

69880 PRINT " You travel east in
the boat"'"for some time, propel
led by a"'""gentle breeze. But th

e breeze"'"dies, and the boat is
becalmed”’ "on the seemingly lim
itless and”'"utterly still green
lake."'" Far to the west you ca

n just"'"see the shore you have
left. "

6992 IF ol(21) THEN PRINT " You
drift aimlessly and die"’ "some

days later...."! GO TO 9999

46994 GO SUB 756: RETURN

6920 IF NOT o(3é6) THEN PRINT "

After rowing for many days"'"tomwm

ards the east, you land on a""'"r

ocky shore with clif+s which"""t

ower above you. Steps are"’'"carv

ed into the cli++ face."

6921 IF o(3&) THEN PRINT "You s
tand on a rocky shore, with"'"cl
1¥fs which tower above you."'"St

eps are carved into the cliff""'"

face."

6922 IF NOT o(3é&6) THEN FPRINT '"
A sudden breeze-the first for"’
"days-catches the boat and it"'"

drifts far out i1nto the lake.":

LET oi(3&)=9@! LET o(21)=20: GO S

UB 75@: RETURN

6924 GO SUB 75@: RETURN

6948 PRINT " You are on the clif

¢ tace. The"'"steps continue upw
ard, with a""'"dizzy sheer drop ¢t
0 the rocks"'"below. "’ "Above you
csee the ruines of an"'"ancient t

L

emple.

&942 GO SUB 75@8: RETURN

&9&@ GD SURB 938@: PRINT " You st

and at the entrance of"'"the leg

endary temple of Ragadan."”

65962 GO SUB 758! RETURN

6988 PRINT " You stand in a vast
hall, with"""pillars of gold ri

sing upwards®"'"to a vaulted ceil
ing."

6982 GO SUB 758

6984 PRINT " A nmnarrow stair rise

s $rom an"'"alcove in the north

wall."'" A broad stair leads dow
nwards, "

6986 RETURN

78808 PRINT " You are in a circul

ar room at"'""the top of a tall t

ower . "

7082 GO SUB 758: RETURN

7028 PRINT " You are in a long s
traight"’ "corridor."”

7822 GO SURB 758: RETURN

780498 PRINT ® You stand in a smal
1 alcove at"'"the southern end o

+ the"""caorridor.”

7842 GO SUB 75@

7844 IF o(25)=32 THEN PRINT '*®

The book rests in a recess. The"
'""binding is ot leather embossed
"""with beaten gold"

78446 RETURN

78068 PRINT "You stand before a g

olden door, "' "carved with wonder

ful and”"’'"mysterious designs."”

7862 GO SUE 75@: RETURN

78088 PRINT " You are in a small,
stone”’'“"walled room."

7081 GO SUB 759

7082 IF o0(29)=54 THEN PRINT '"B

efore you, in an alcove, stands”
'""the golden chalice o+ Ragadan.

7986 RETURN

8999 REM end o+ quest display
0008 CLS : PRINT "" You are gree
ted by rousing"'"cheers +rom the
villagers.""'"Within minutes th

e square is"""filled with people
yexcited by"""the news of your r

eturn."''" Betore many days are

out, you"'"are crowned king, and
during the"'"following centurie
s the land"'"prospers as you ste
adily acquire"'"the wisdom of ag
e, while"'"retaining the vitalit
y ot vyouth."

@05 PRINT '"Thus ends the quest

of the"""chalice of Ragadan.”
918 IF INKEYS="" THEN GO TO 99

1@

15 RUN

899 REM map graphics

9108 BORDER 2: PAPER &6: INK 1: C
LS

2185 PLOT B89,@2: DRAW B8,16: DRAW

-8,8: DRAW -8,0: DRAW -8,16: DRA
W -16,8: DRAW -146,146: DRAW -B,8:
DRAW -8,8: DRAW 8,8: DRAW 8,0:
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DRAW 8,8: DRAW 8,P9: DRAW 8,8: DR
AW 9,8. DRAW -8,16: DRAW £,8: DR
AW B,16: DRAW -2,B: DRAW 2,8: DR
AW B8,8: DRAW 8,15
9112 PLOT 1346,9: DRAW B,16: DRAW
8,8: DRAW 2,146 DRAW &4,@0: DRAW
B,16: DRAW @,8: DRAW 8,8: DRAW B
y16: DRAW -8,8: DRAW -4,0: DRAW
-12,16: DRAW 8,8: DRAW B8,0: DRAW
8,8: DRAW -146,8: DRAW -8,16: DR
AW B8,8: DRAW 2,8 DRAW -2,8: DRA
W -8,8: DRAW 2,7
9115 PLOT 72,128: DRAW 4,0: DRAW
4,8: DRAW 4,@: DRAW ©,8: DRAW 4
y8: DRAW -4,4: DRAW -4,-4: DRAW
-4,8. DRAW -4,-4; DRAW ©,-4: DRA
W -4,-4: DRAW @,-4: DRAW 4,-8
9120 PLOT 112,136: DRAVW ©,32:! DR
AW -4,-4: PLOT 112,168B: DRAW 4, -
4: PLOT 198,152: DRAW 8,0: PLOT
208,12@: DRAW @,8: DRAW -4,8: DR
AW B8,8,-P1: DRAW -4,-8: PLOT 204
y128: DRAW 8,9
9125 PLOT 188,78. DRAW 40,9: DRA
W @,2: DRAW -492,0: DRAW 9,-2: PL
OT 188,104: DRAW 49,0: DRAW 8,2:
DRAW -4@8,@: DRAW 8,-2! PLOT 188
,186: DRAW 20,8: DRAW 28,-8: PLO
T 192,80: DRAW ©,24:. PLOT 194,80
: DRAW @,24: PLOT 199,80: DRAW ©
y24: PLOT 201,80: DRAW ©,249: PLO
T 207,808: DRAW @,24: PLOT 209,80
: DRAW ©,24: PLOT 215,80: DRAW @
,24: PLOT 217,808: DRAW @,24: PLO
T 222,80: DRAW ©,24: PLOT 224,80
: DRAW @&,24
21380 FOR i=9 TO 8 STEP 4: PLOT 8
B,&649+i! DRAW 4,4 DRAW 4,-4: DRA
W 4,4: DRAW 4,-4: DRAW 4,4: DRAW
4,-4: DRAW 4,4: DRAW 4,-4: DRAW
4,4: DRAW 4,-4: NEXT i
9135 PRINT INK 2;AT S,1j"Caves”
{1AT 7,21 "0#";AT 9,1; "Doom™;AT 13
y29; "Ragadan”
9148 PRINT INK 13;AT 7,12;"The";
AT 9,11;"Great" ;AT 11,11;"Lake";
AT @,145"N"
9145 PRINT INK 23AT 1B,24i "THE"
AT 20,213 "LOST LANDS"
92150 IF INKEY$="" THEN GO TO 91
S8
9155 BORDER 7: PAPER 7: INK @: C
LS !: GO SUB &980+28%r: RETURN
9199 REM creepy events in Wood
92080 LET a=INT (RND¥1@)
201 IF ol(l4)<>21 THEN RETURN
9282 IF NOT a THEN PRINT '"You
hear a rustling in the"'"undergr
owth."! RETURN
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9204 IF a=1 THEN PRINT '"Someth
ing creepy drops from"'"above. Y
ou brush it of4.": RETURN
9206 IF a=2 THEN PRINT ’""You he
ar an eerie wailing in the"'"dis
tance.": RETURN
208 IF a=3 THEN PRINT '"An arr
DWw whistles by, narrowly"'"missi
ng you.": RETURN
9218 IF a=4 THEN PRINT ""A snak
e hisses and slithers away":! RET
URN
2212 IF a=35 THEN PRINT ""A frig
htened deer runs past."!: RETURN
9214 IF a=6 THEN PRINT ""You gl
impse a figure among the"'"trees
ybut it disappears."!: RETURN
9216 IF a=?7 THEN PRINT ""The su
n goes behind a cloud, and"'"the
forest gloom deepens.": FETURN
92280 RETURN
9249 REM creepy events in caves
9250 LET a=INT (RND*19)
?252 IF NOT a THEN PRINT ""Some
thing scuttles in a corner.": RE
TURN
9254 IF a=1 THEN PRINT '"A bat
t+lies past, screeching."! RETURN

9256 IF a=2 THEN PRINT '"Someth
ing slimy slithers over"”'"your *
cot.": RETURN
9258 IF a=3 THEN PRINT '"You he
ar a faint, unidentifiable"’"sou
nd echoing along the caves.": RE
TURN
9260 IF a=4 THEN PRINT ""A cobw
eb brushes your face.": RETURN
2262 IF a=% THEN PRINT ""Two gr
een eyes stare at you from"’'"a d
ark recess, and disappear.": RET
URN
264 IF a=6 THEN PRINT '"You he
ar something crawling”'"along th
e passage behind you."! RETURN
9280 RETURN
9299 REM temple graphics
9308 BORDER 4: PAPER 4: INK @: C
LS
2384 FPLOT 8,20 DRAW B8,8: DRAW 8
,-4: DRAW 232,8: DRAW 7,6: PLOT
l16,16: DRAW ©,4: DRAW 224,8: DRA
W @,-4: PLOT 24,28: DRAW &,4: DR
AW 208,08: DRAW P,-4: PLOT 32,249:
DRAW @,4: DRAW B8,0: DRAW &,4: D
RAW 176,0: DRAW @,-4: DRAW B8,0:
DRAW @, -4
9386 PLOT 48,32: DRAW 2,49: DRAW
B8,0: DRAW @,96: DRAW -4,0: DRAW

&
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@,4: PLOT 88,32: DRAW ©,4! DRAW
-8,0: DRAW @,96: DRAW 4,8: DRAW
2,4
$3@7 PLOT 88,32: DRAW @,4: DRAW
8,0: DRAW @,96: DRAW -4,0: DRAW
@,4: PLOT 120,32: DRAW @,4: DRAW
-B,@: DRAW @,94: DRAW 4,0: DRAW
@,4a
308 PLOT 136,32: DRAW @,4: DRAW
2,8: DRAW @,76: DRAW 4,8: DRAW
@,.4: DRAW 4,9: DRAW @,4: DRAW 4,
@: DRAW @,-4: DRAW 4,0: DRAW @, -
80: DRAW 8,@2: DRAW @, -4
9385 PLOT S6,132: DRAW 16,8: PLO
T 96,132 DRAW 16,8: PLOT S56,36!
DRAW 16&,8: FPLOT 96,36: DRAW 16,
@: PLOT 144,36: DRAW 16,0: PLOT
184,36: DRAW 16,0
®31@ PLOT 176,32: DRAW ©2,4: DRAW
3,0: DRAW @,64: DRAW 4,@: DRAW
@,4: DRAW 4,8: DRAW &,-4: DRAW 4
,@: DRAW @,-4: DRAW 4,@: DRAW @,
-60: DRAW 8,9: DRAW @,-4
$312 PLOT 4@,136: DRAW 96,@: DRA
W @,4: DRAW -94,8: DRAW &,-4: PL
OT 48,148: DRAW ©,4: DRAW 8,8: D
RAW @,4: DRAW 16,0: DRAW 8,4: DR
AW 12,08: DRAW @,4: DRAW 24,08: DR
AW @,4: DRAW 4,9: DRAW @,-12: DR
AW B8,8: DRAW @,-4: DRAW B8,08: DRA
W @,-4
9314 PLOT ©,72: DRAW 16,16: DRAW
16,8: DRAW B8,2: DRAW 8,-2: DRAW
8,-4: PLOT 72,88: DRAW 146,-8: D
RAW 8,-8: PLOT 112,60: DRAW 8, -4
: DRAW 8,-8: PLOT 128,56: DRAW 1
6&,8: DRAW 8,8:! PLOT 16@,80: DRAW
8,4: DRAW 8,90: DRAW 8,4: PLOT 2
#@,92: DRAW 8,08: DRAW 32,-16: DR
AW 8,8: DRAW 7,4
9316 FOR i=1 TO 11! PRINT INK &
AT S+i,81" §1"3AT S+i, 133" ": NEX

[
2317 FOR i=1 TO 9: PRINT INK &}
AT 7+1i,191" 1" NEXT i FOR i=1 T

0 7: PRINT
NEXT i
9320 IF INKEYS$="" THEN GO TO 93
28

9322 BORDER 7: PAPER 7: INK @: C
LS I RETURN

49499 REM title graphics & instr.
950@: BORDER @: PAPER 1: INK é&:
CLS

595 PLOT ©,48: DRAW 255,8: PLOT
96,48: DRAW 16,4: DRAW B,4. DRA
W 4,4: DRAW @,12! DRAW -12,8! DR
AW -8,8: DRAW -16,32. DRAW -146,8

DRAW 112,8: DRAW -16,-8: DRAW

INK &63AT 9+i,24;3" J":

-16,-32: DRAW -8,-8: DRAW -12,-8
: DRAW ©,-12: DRAW 4,-4: DRAW 8,
-4: DRAW 16,-4

951@ PRINT AT 16,9 " HE
BT AT 17,9 "EETHE GOLDENEE";AT

18,9 "I AT 17,9i°0
-_:HHLICE!':I&T 28, 9 "
I

9515 PLOT INK S5;128,88: DRAW I
NK S;@,16: DRAW INK S;-4,8: DRA
W INK 5;8,0,-PI: DRAW INK S;-4

,-8: PLOT INK S;124,184: DRAW
INK 5;8,0

95208 RETURN

9688 PRINT ''" According to lege

nd there"'"existed, 1n the ancie
nt temple"®"of Ragadan, a golden
chalice."""Drinking from the ch
alice was"'"reputed to confer im
mortality.”
26032 PRINT '" Unfortunately, ove
r the"’"centuries, the location
of"'"Ragadan has become lost. On
1v"""the legends remain.”
&84 PRINT ""Your guest is to se
ek out the"'"temple, drink the 1
mmortal "’ "draught, and return sa
tely home."
7604 IF INKEY®$="" THEN GO TO ®é&
@&: CLS
@s@7 CLS
2408 PRINT * INSTRUCTIONS"
618 PRINT '“"To move north, sout
h, east, west"'"up, or down, typ
e:"""n, s, €, W, u, d*
P41lé PRINT ""The following verbs
should be"'"entered as single w
ords: "' "look, wait, dismount."
2518 PRINT '"The following verbs
may also be"'"used, but must be
$ollowed by"'""a noun: "' "open, t
ake, examine, enter,"""fight, 9i
ve, mount, drop, buy,"'"climb."
420 PRINT "You may also use exp
ressions”'"such as 'climb onto
cs++""""This list is not exhaust
ive."""You will have to discover
the"""others yoursel+."
24621 PRINT "To see what you are
carrying: 1"
5622 IF INKEYS="" THEN GO TO 96
22
9623 CLS
2638 RETURN
9989 REM dead heroes come here!
9998 IF INKEY$="" THEN GO TO 99
e =)
9991 RUN
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in this, the final part of the
sarias, I'll be providing you with
the last part of my LOGO pro
gram for 48K Spectrums, and
showing you structured pro
gramming with LOGO.

To incorporate the program
in this issue with the version you
completed last time, first enter
the listing in fig. 1. into your
computer, then store it on tape
Then, load into your Spectrum
the program completed last time
(from parts 1 and 2), then
MERGE this issue’s program in-
to it. Finally, save a copy of tha
completed program, thenyou're
ready to RUN.

New Commands

There are two additional com-
mands created by the extra
routines in this issue. The firstis
BACKGROUND (BG), which
allows you to define the paper
colour in specified areas of the
screen. Five numbers are re-
quired after BACKGROUND to
complete the command. Here is
an example which you can try:

BACKGROUNDOOD 3165

The first four numbers define
the area, a rectangle, to be
“painted’’, and the last number
is the colour (0 to 7, as shown
on the Spectrum keyboard). The
firsttwonumbers are the xand y
co-ordinates of the top left point
of the area to be colourad. In the
example, 0 O refers to the top
left of the screen, unlike the co
ordinates for SET which start at
the bottom of the screen. In fact
the first two BACKGOUND co-
ordinates are the same as the
BASIC PRINT AT. The third and
fourth numbers of the
BACKGROUND command are
width and height of the square
to be coloured. In the example
the number 31 is the full screen
width, and the number & means
six character squares down, The
number 5 is the colour cyan, and
so, the example given will
“paint"’ a cyan block at the top
of the screen. In an example
later on, the same command will
create the sky in a scene which
will be created with LOGO com
mands

The other new command in
this issue is LIST. It will list to
screen or printer a LOGO pro
gram. But, as | haven't yat ex
plained how to create a LOGO
program, you won't yet have
anything to list

Defining Logo
Commands

LOGO programs are made be
creating new commands from

_David Nowotnik concludes his
fascinating seriei gg c}his adaptation of

the commands that LOGO
already understands. You can
create a new command using
DEFINE (DF). Most versions of
LOGO wuse TO instead of
DEFINE, but I've used the latter
as it is more explanatory. You
complete the DEFINE command
with the new command name,
which must be different from all
the commands currently
available to LOGO. As an exam
ple, let's tell the computer how
to draw a box; we'll define a
command called BOX. First
enter the command

DEFINE BOX (or DF BOX)

The screen will clear after the
computer has checked that the
command BOX doesn’t already
exist. You'll get the message
‘DEFINE BOX' at the top of the
screen, and the usual "W:" at the
base of the screen

There is no standard way of
defining new commands in
LOGO; there are probably as
many differant ways as there
are varsions of LOGO. So thein
structions that follow just hap
pen to be the way |have decided
10 allow the definition of new
commands.

To define our box, enter the
command:

AP4[FD 40 RT 90]
and press ENTER

That line will appear at the top of
the screen with a line number of
zero. The line number is not used
by LOGO; I've just added it to
identify lines in case we want to
make any changes. In any one
definition, you can enter up 1o
10 lines, but no line can be
longer than 28 characters. For
our BOX definition, all we need
is the one line already entered,
s0 we tell the computer we've

Fig.1. The program listing

118 DATA 18,249, 1
148 DATA "LI",6l@Ee, "BG", o008
249 DATA "LIST",61008, "BACKGROUN

D", 65008

61808 REM LIST

&185 IF def<l THEN RETURM
6112 PRINT #1;"LIST - To Screen

or Frinter™?"

6110 LET z$=INKEYS®: IF z%="" THE
M GO TO 6115

5120 IF z&="S" THEN LET li=1: 6
0O TO &208

6125 1IF zS="F" THENM LET 1i=2: G
O TO &l148

6l38 GO TO &115

6140 CLS : PRINT "Printer listin
g = please wait”

acl4S OPEN B2, "p"

6158 FOR j=1 TO det: GO SUB 4309

J
5155 PRINT : NEXT j
6168 OPEN #2,"s": RETURN
eZ288 FOR ;=1 TO deft
6205 CLS PRINT Hlj"Please Wait

6218 GO SUER 63280

a21l5 IF INKEYS="" THEN GO TO &2
15

6228 MNEXT ;: RETURN

&63d8 LET ed=;:! GO SUB 5885

6305 LET y$=wS(j+n)

6318 PRINT "Definition - "jyv&''
6315 GO SUB 5955: RETURN

&5dd REM BACKGROUND

&585 GO SUB 12808: IF err>@ THEMN
RETURN

&o1@ IF a<® OR a>31 THEN
r=2: RETURN

&515 LET col=a

6528 GO SUB 1208: 1IF err>@ THEN

LET er

40
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RETURN

r=2: RETURN
6538 LET row=a
6535 GO SUB
RETURN

6549 IF a<@ OR
LET err=2:

RETURN

63525 IF a<@ OR a>21 THEN

1290:

PROGRAMMING LANGUAG

LET er

IF err>8 THEN

{a+col) »31 THEN
RETURN
6545 LET width=a
eS98d GO SUB 1Z200:

IF err>2 THEN

6555 IF a<@ OR (a+row)>21 THEN

LET err=2:

RETURN

5560 LET height=a

6565 GO SUB 12008:

RETURN

6570 IF a<@ OR a>? THEN

=2
6575
aS8e
45835
&59@ LET
6393 LET
1-8%1k

RETURN
FOR
FOR
LET

Ik=INT

IF err>8 THEN

LET err

i=row TO row+height
j=col TO col+width
at=22528+32%1+)

11 =PEEK at

{11/8): 11=1

LET

56800 POKE at,11]+8%a

6605 NEXT j:
6718 RETURN

NEXT i

finished by entering END. You'll
get a message to tell you that
the new command BOX has
been stored, then you're back to
a clean sheet of paper, and the
‘W." symbol. The LOGO pro-
gram will now accept BOX as a
command; try it

You can include in your
definitions already defined com-
mands. As an example, define
anothercommand PATTERN, as
follows:

DEFINE PATTERN
RPB[BOX RT 45
END

When complete, enter
PATTERN as a direct command;
you'll get a pattern based on the
BOX routine you defined. Fig.2.
contains another command call-
ed MOVE which also uses BOX,
Define the command as before,
then enter MOVE as a direct
command. This definition uses
several commands which were
described in parts 1 and 2.

Editing commands

The pattern created PATTERN
wasn't particularly exciting; we
could change PATTERN to im-
prove it. To do this we use the
. command EDIT. The syntax is
. EDIT PATTERN. Once you have
entered this command, the com-
puter will spend a few moments

searching for PATTERN, then
reformatting, ready for changes
to be made. The definition will
reappear on the screen as you
entered it (apart from END). At
the bottom of the screen is a
menu of editing options.

® Option 1 is EDIT. It will
allow you to change a line. Enter
the line number of the line you
wish to change, and re-enter the
line as you want it.

® QOption 2, INSERT allows
you to insert another line bet-
ween twao lines of the screen.
Remember, you cannot exceed
a total of tenlines, so you canin-
sert a line if you have 9 lines or
less in your definition. If you opt
to insert a line, say number two,
then the previous line two
becomes number 3, 3 becomes
4, and so on.

® DELETE (option 3) allows
you to delete a line.

® REMOVE loption 4) will
remove the whole definition.
Pressing 5 will return you to nor-
mal command {"W:’).

DEFINE MOVE

PU XY 50 PD BOX
PUSX 120 PD BOX
PU SX 190 PD BOX
END

Fig.2. Definition of the
command MOVE
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So, to EDIT the command
PATTERN, you will want to
change line zero. Press 1 to get
the EDIT option, and press O to
indicate that it is line O which
youwanttoreplace. Thenenter:

RP 12 [BOX RT 30]

Press 5 to exit the edit
routine, enter the direct com-
mand DRAW to clear the screen
and reset the turtle, then try
PATTERN again.

LOGO Structures

By now you should already have
an idea of how programs are
built upin LOGO. Each definition
should be quite independant;
you should check it out before
maoving on to the next definition.
This is structured programming.
It has the advantage of being
easier to follow what is happen-
ing (than, for example, ‘unstruc-
tured” BASIC], so it should be
easier to correct any mistakes,
Programs written in this way are

also much easier for others to
understand. The BBC machine’s
PROCEDURE and the QL's DEF
PRO also allow programs to be
structured in a similar way.

To start you off in LOGO pro-
gramming, fig.3. contains a
listing, obtained by the LIST
command. When entering a
LOGO program, remember to
enter one definition at a time
(end each with END, which is
not shown in the listing), then
test it and edit as necessary
before moving onto the next. In
the example program, notice
that the command SCENE is the
command which uses all the
other commands in its defini-
tion. It is the command which is
central to the operation of the
program; you operate the whole
program (when it's all in the
computer) by entering the direct
command SCENE. In this way
LOGO differs from BASIC. Its
programs will not start with a
single RUN command; they start
with a defined command which
is the ‘core’ of the program.

Fig.3. An axampie LOGO program
Definition =

g BG 8 @ 31

Definition -

@ PU XY
1 Sx 42 PU
2 SX 44 PU
S SX 45 FU
4 SX 45 PU
< S¥ 44 PU

& 5k 42 PU

Definition =

g BG @ 6 31

Definition -

xY

Y

RY

Y

xY

SKY

5 9

SUN

49 168 PC & FD

38 159 PD

37 158 PD

s7 157 PD

S8 FD

40 PD

GROUND

14 4

HOUSE

€ BG 20 16 5 5 2

Definition -

g BG 22 13 1 2 1

.“

DODR

41
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Detinition - WINDOWS Detinition - TREE
@ BG 21 11 @ @ 7 2 PU XY 80 188 PC @ PD
1 BG 24 11 8 8 7 1 SH 8 RP B L FD 7 LT 45 1
Definittion - ROOF 2 FD 2
@ FL XY 180 3 RT 98 FD 38 LT 98 FD 1
i 94 PC @ 4 LT 98 FD 38 RT 98 FD 1
l.','.
2 FD SH 45 FD 33 RT 98 FD 33 i "1 98 FD 30
Definition - SCENE There is more to LOGO than
the aspects | have covered in
& SKY SUN this series. LOGO also uses
- variables; it allows
decision making with
1 GROUND TREE IF. .. THEN. . . ELSE struc-
tures; and it permits text handl r 4 v ]
ing. It you want to know more
2 HOUSE ROOF DOODR WINDOWS about LOGO there are several fascinating possibilites thal
good book available {(for exam- LOGO is able to offer as an in
R . ple LOGO Programming by Peter troduction to programming 1§
S PU XY 208 160 SH 180 Ross). Despite the limitations of young and old, or simply, as af
my program, | hope you have easy to use graphics creatiof
4 PD gained an insight into the package.
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In this part of the series we tieup
all the loose ends (and leave a
few more in the process). Once
you have part three, the pro-
gram will be unified and even
partially usable — no longer a
fragmented assortment of
meaningless subroutines. The
building blocks we constructed
in the first two parts will be
drawn together, (to become a
foundation in whose structures
should be evident) the organisa-
tion of the, as yet, unfinished
whole. We start off part three
with two rather weird
subroutines, but we quickly pro-
gress to the initialisation and
main loop of the program

Cursor positions

As we explained earlier, cursor
positions are held in four
registers: B and C, which store
the row and column numbers

HL, which stores the address of
the byte within the display file
which contains the given pixel.
These four bytes may be stored
in mamory in the order LHCB, so
bytes one and two batween
them contain an address, byte
three contains the column
number, and byte four contains
the row number, We also have
the additional convention that
byte four may contain the value
FF — thisis just a signal meaning
“"this cursor is not in use’'’; The
following subroutine is used to
give initial values to some of the
cursors. It performs the follow-
ing task: /f the cursor is not in
use, then reset the cursor 1o co-
ordinates 0,0. It assumes that
HL is already pointing to byte
four

Origin, marker and
cursor

cursors now. They are called
ORIGIN, MARKER and CUR-
SOR. The second one

MARKER — is not always used,
but ORIGIN and CURSOR
always are. Basically, ORIGIN
marks the start of the line, and
CURSOR marks the end. Each of
these cursors is stored amongst
the program variables between
DBOO and DB4 1. Each occupies

Light Screen
Designer

Toni Baker completes the
structure of our Spectrum
graphics package, and
describes the cursors
generated by the program.t

4

! respectively and register pair |'d like 1o introduce you to three four bytes ORIGIN from =T~ ot
' ORG DDA3
34 RES_CURSOR INC (HL) Is byte four FF?
200E JRNZRC__EXIT Jump if not, restonng value of byte
2B DEC HL
2B DEC HL
2B DEC HL Point to byte one.
3600 LD (HL}),00
23 INC HL
3640 LD (HL).40 Specifty cursor address 4000h (top left hand
corner of screen)
23 INC HL
3600 LD (HL),00 Specify column number zero
23 INC HL
3601 LD (HL),O1 Specity row number zero (because of next
instruction).
35 RC_EXIT DEC (HL)
co RET Cursor initialisation subroutine ’
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Routine to draw sach of the three cursors, ORIGIN, MARKER and CURSOR.

ORG DDB6
D5 DR_CURSORS PUSH DE
210CDB LD HL,ORIGIN {I-;L: contains address of program variable na
RIGIN.
0603 LD B,03
CS DCS_LOOP PUSH BC
5E LD E,(HL)
23 INC HL
56 LD D, (HL) DE: = address of cursor within display file.
23 INC HL
4E LD C,(HL} C: = column number of cursor position.
23 INC HL
46 LD B,(HL) B: = row number of cursor position.
23 INC HL Point HL to next variable.
78 LD AB A:= row number, or FF if cursor not in use.
FEFF CPFF ]
2806 JR Z,DCS__CONT Jump if cursor not in use.
ES PUSH HL I
EB EX DE,HL HL: = address of cursor,
CD&CDD CALL DD6C,DR_CURSOR Draw specified cursor,
E1 DCS__CONT POP HL HL: points to next variable.
C1 POP BC B: = loop count.
10E9 DJNZ DSC__LOOP
D1 POP DE Leave original DE unaltered.
c9 RET

DBOC to DBOF, MARKER from
DB10 to DB13, and CURSOR
from DB14 to DB17. This next
subroutine draws each of the
three cursors onto the screen (if
they are in use). It relies upon the
subroutine DR_CURSOR
which was listad in part two.

Calling the
program

Now we come to the START of
the program. The whole pro-

gram may be run simply by call-
ing the machine code from the
START address. In hex, this ad-
dress is DDD5, but by an ab-
solutely astounding coincidence
(what?) the START address in
decimal is the highly memorable
56789. The BASIC instruction
RANDOMIZE USR 56789 will
call upon “‘Light Screen
Designer’’ to doits work. Touse
this program you have nothing
to remember except 56789,
Got it?

In fact, USR 56789 can be

used for two entirely different
reasons —1to begin a picture, or
to CONTINUE with a picture,
since with this program you are
free to hop back and forth bet-
ween BASIC and machine code
as much as you wish. Note that
a BASIC CLS instruction is need-
ed before a new picture is
started.

The program distinguishes
between the two different
forms of start by quite an in-
genious method. To BEGIN
with, none of the cursors will be

self-consistent (that is — if
says one thing, BC will
another). Whereas, if a drawi
is being continued then
cursor will be consistent.

The program uses a total
sixteen different cursors.
of them occupies four b
and each of them lives bet
DBOO and DB3F. Watch
the initialisation sequen
works. You may find it helpful
look at at the top part
Figure One in order to follow t
program through.

COmpiots program iniialoation subroutine. ORG DDD5 (decimal 56789)

CDCCDC START CALL DCCC ,MESSAGE

01 DEFB 01 Print message "‘Light Screen Designer'’.

DD2140DB LD I1X,DB40 Initialise IX as required.

CDBO16 CALL 16B0O,SET_MIN Maximise spare RAM space.

2100DB LD HL.ORIGIN2 Point HL to first program variable.

0610 LDB,10

C5H PUSH BC

5E LSD__LOOP LD E,(HL)

23 INC HL

56 LD D,(HL) DE: = address of cursor, if assigned.

23 INC HL

4E LD C.{HL) C: = column number of cursor, if assigned.

23 INC HL |

46 LD B,(HL) B: = row number of cursor, if assigned. \

78 LD A.B

FEBO CPBO

300A JR NC,LSD__RESET Jump if row number out of range.

Eb PUSH HL

CD410D CALL DD41,PIX_ADDR HL: = address corresponding to row and column
numbers.

A7 AND A

ED52 SBC HL,DE Set zero flag if this address matches to the one
given.

E1 POP HL HL: points to byte four of program variable. ,

2802 JRZLSD__OK Jump if cursor position is already assigned. 5

36FF LSD__RESET LD (HL),FF Signal “‘cursor not in use.”’ I

23 LSD__OK INC HL Point to byte one of next program variable.

C1 POP BC |

10E3 DJNZ LSD__LOOP Repeat for all cursors. }

70 LD (HL}),B |

23 INC HL '

70 LD (HL),B Reset (JFLAGS).

210FDB LD HL,ORIGIN + 3 HL: points to byte four of (ORIGIN). :

CDA3DD CALL DDA3,RES_CURSOR Reset origin-cursor to 0,0 if not in use.

2E17 LDL,17 HL: points to byte four of (CURSOR).

CDA3DD CALL DDA3,RES__CURSOR Reset main-cursor to 0,0 if not in use. !

a4 ZX COMPUTING OCTOBER/NOVEMBER 1!:

i



PROGRAMMING FEATURE

CDBEOD2 LSD__READY CALL KEY__SCAN DE: = immediate keyboard scan.

78 LD AE A: = key code ignoring shift,

FE20 CP 20

20F8 JR NZ,LSD__READY Wait until "ESCAPE'" key pressed.

CDGECD CALL OD6E,CLS_LOWER Clear lower part of screen to erase message.
“aln IOOI:I Dml"am before any further action is how this is achieved?

Now we come to the main loop
program. lf you take a look at
Fb.l’e 1 you'l see |'ve drawn a
to show how it

wnrts | don’t often do flow
ams but this was one of

those rare exceptions where |
did. If you follow the workings of
the flow diagram you'll see that
the cursors are only on the
screen whilst waiting for a key
to be pressed. Once a key is
detected the cursors are erased

taken. One thing to watch out
for though, is the fact that the
keys do not repeat automatical-
ly. However, the “shift’’ key ac-
tivates a repeat facility for the
cursor keys only. Can you see

"“"Shift’* with any other key
will result in the possibility of
returning to BASIC. Incidently,
don’t worry about the copying
the screen part — all will be
revealed later on.

CDB6DD MAIN__LOOP
CDBSDC

2A14DB
ED4B16DB

1100DB
4D

I EDBO
D1 ML__ACTION

211BDE

£5

214208

7B ML__CASE

C5
2A14DB
ED4B16DB
Cc9
CD130D
180D
CD1FDD CSR_RIGHT

1808
CD23DD CSR_DOWN
CSR_UP

1803
CD360D

3805 CSR_STORE
2214DB

ED4316DB

D1 CSR_EXIT
14

2887
CBD6EDD

CSR__LEFT

CDBEDD MAIN__LOOP__2

ORG DE1B
CALL DDB6,DR__CURSORS
CALL DCB5,GET__CHR
CALL DDB6,DR__CURSORS
LD HL,ICURSOR)

LD DE,(CURSOR + 2)

PUSH DE

LD AE

CPO3

JR Z,CSR_DOWN

CPO4

JR Z,CSR__LEFT

CP OB

JR Z,CSR_UP

CP13

JR Z,CSR_RIGHT

BIT 4,{JFLAGS)high

JRNZ ML__ACTION

LD HL,4000,D__FILE

LD DE,CO00,D__FILE__2
LD BC,1800

LDIR

LD HL,DBOC,CURSOR

LD DE,DBOO,CURSOR_2
LDC,L

LDIR

POP DE

LD HL,DE1B,MAIN__LOOP
PUSH HL

LD HL,DB42,CMD__ADDRS
INCD

JR ZML__CASE

POP HL

JR RET__BASIC

LD AE

ADD A A

ADD AL

LD LA

LD C.(HL)

INC HL

LD B,{HL)

PUSH BC

LD HL,(CURSOR)

LD BC,(CURSOR + 2)
RET

CALL DD13,LEFT__PIX
JR CSR__STORE

CALL DD1F,PIX__RIGHT
JR CSR__STORE

CALL DD29,DOWN__PIX
JRCSR__STORE

CALL DD36,UP__PIX
JRC,CSR__EXIT

LD (CURSOR), HL

LD (CURSOR + 2),BC
POP DE

INCD

JR Z, MAIN__LOOP
CALL DDB6,DR_CURSORS
HALT

HALT

CALL DCCO,GET__CHR__2
JR MAIN_LOOP__2

Draw cursors on screen.
DE:= keyboard scan.
Undraw cursors.

HL: = address of main-cursor.
BC: = co-ordinates of cursor.

A: = key code ignoring shift.
Jump is “‘cursor down'’ pressed.
Jump if ““cursor left’” pressed.
Jump if “‘cursor up'’ pressed.
Jump if “‘cursor right’’ pressed.

Jump unless screen requires copying.

Copy screen.

Mote: BC: = 000C.
Copy cursors,
DE: = keyboard scan.

Force subroutine return address to be
MAIN__LOGP.

Jump unless "‘shift’’ pressed.
Balance to stack.

Prepare to return to BASIC,
A:= key code,

HL: = points to subroutine address.

BC: = subroutine address.
Stack: = subroutine address.
HL: = main-cursor address,
BC: = main-cursor co-odinates.
Call required subroutine.

Mowve cursor left.

Move cursor right.
Mowve cursor down.

Move cursor up.

Jump if cursor cannot move,
Store new cursor position.
Store new cursor co-ordinates.
DE: = keyboard scan.

Loop back unless ''shift’’ pressed.
Draw cursors on screen,

Wait for 1/256 of a second.
DE: = keyboard scan.
Loop back.

Main program loop.

_‘5
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Returning to BASIC

And now for the final piece of
code for this issue. . .This is
the RETURN TO BASIC part. It
will ask you whether or not you
wish to return to BASIC and will
dosoonlyifyoureply "Y' .{You

may alternatively reply "'N"° or
“"ascape’’). Incidentally the
RETURN TO BASIC option
should in fact be available direct-
ly (without shift), just by press-
ing the “"escape’’ button. To set

this up, you should POKE ad-
dress DB82 with A4, and ad-
dress DB83 with DE. This effec-
tively stores the address of an
appropriate RETURN TO BASIC
subroutine amongst the COM-

MAND ADDRESS table whic
runs between DB4 2 and DBEF

The skeleton of the progran
IS now complete. In the next pad
| shall start filling in some of the
functions available.

ORG DESE
CDAA4DE RET__BASIC CALL DEA4 ESCAPE
C31BDE JP DE1B,MAIN__LOOP
CDCCDC ESCAPE CALL MESSAGE
12 DEFB 12
FE59 CP “y"
Co RET NZ
F1 POP AF
Cc9 RET

Ask whether BASIC wanted.
Jump back to main loop if not.

Print message and await reply

Return unless reply was "'Y"".
Empty the stack.
Return to BASIC.

Subroutine o detect and comply with a RETURN TO BASIC request

LG 1
L B Gty 1

— I__ ——
. PRINT MESSAGE

LIGHT SCREEN
ESMINE R

—

cLiAn |
WONHKSFACE #
SFENAL ]

NOT N U ANY
UNLUEED CURBONS J

T i

l RESET (JF LAGE) I

PIMIT LAL 15 OMIGIN)|
AO ICURE0R)

sTamy

IFNOT YET iN ST
WAIT TiLl

ESCAFL KEY
l MPRERSED

I_ .1
ERASE WE SEADT I

I
~

f
TR e l EhLAW CL M B0EY ]

WAIT FOR KEY
Tont FRESSID

'llu DRAW CURSDAS |

| WAIT 1725 SECOND

| J
[ BCAN K YBOARD |
| eMEDATELY

| T

program loop.

Figure 1. Flowchart descnbing initralisation proceduras and main

— |

LR AW CLRSORY
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|
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| was going to put this in the
“letters’” section but then
decided that although it's short
it is a real masterpiece and
deserves to be shown in all it's
glory.

Stan was already working on
this when we published Rodney
Francis® version in the DEC/JAN
issue, and he says that he
thought that the version only did
half the job, since the user still
had to delete one line by hand.
This routine deletes the block
automatically and is shorter to
boot!

A ghort machine code routine
is sat up in the printer buffer and
this makes it suitable forboth 16
and 48K machines, it functions
as Stan explains:

1 “It calls the monitor routine
at 6510h to get the address
of the first line to be deleted
and then again to get the ad-
dress of the line following the
last line to be deleted. These
addresses are then passed to
[ the monitor routine at 66 29h
which performs the
necessary deletion’’

Simple eh? especially if
you're a genius. | have tried this
and it is incredible, it is much,
much faster than several block
deletes used in some profes-
sional Toolkit programs ['ve
tried!

Stan also has a few words to
say on the IN function which has
been causing mayhem. As you
may know on using this the
value of BIT 7 is 1, except on
issue 3 Spectrums when it is
usually (but not always) 0. This
means the value returned as
natural varies between 255 and
191. Stan says ’'Strictly speak-
{ ing only the b least significant
bits are relevant when testing
for a key in, so:

e

BlOCK
Delete

Stan Rodgers sent this routine all the
way from Switzerland, and it's worth
Yodelling about!

LET X=IN 65022:
X=X~-32 ¥INT (X/32)

LET

and test for lower values which
will be the same regardless of
whichever machine is being us-
ed:

IFx=23 THEN...

He asks why we didn’t think of
it, all | can say is *'Of course, it's
obvious really, | thought
everyone would have realised
excuse, waffle, blush ....

Anyway, over to Stan who
will explain how to operate his
Block Delete.

Stan Say’s...

The routine shown in fig. 1 pro-
vides a simple, compact, easy to
use way of deleting blocks of
source lines from a BASIC pro-
gram. To use it, key in the pro-
gram and SAVE it. Lines 4 to 6
comprise the loader and data
necessary to create the machine
code. Key in 'GOTO 4 ENTER'
and the machine code is POKEd
into memory locations 23300
onwards (this is in the PRINTER
buffer). If the flashing message
‘Checksum error’ is displayed,
you have probably made a
mistake in the DATA statement
at line 6. Check it carefuly, cor-
rect the error and key in ‘GOTO
4 ENTER' again. When correct,
the message ''DELETE loaded"’
comes,

Now you can test the routine,
Key in ‘GOTO 1 ENTER' and the
routine requests the line number
at which you want to start to
deleting. Key in ‘4 ENTER' and
the routing will ask for the line
number up to which you want to
delete. Keyin "6 ENTER' and the
routine will delete lines 4 to 6.

You can now save the BASIC
and m-c with the commands

SAVE "'delete"’
and
SAVE ""deletecode "'CODE

mem, 20

Now wou have a routine

which occupies only lines 1 to 3
of a BASIC pragram. To use it,
make sure there are no lines 1, 2
or 3 in the program you want 1o
adit. Key in

MERGE “‘delete”

and the three lines of the BASIC
routine are merged with your
program. Now key in ‘GOTO 3
ENTER' to load the machine
code. The routine will ask you
which lines are to be deleted as
already described

There is no restriction on the
line numbers which you enter,
except that they must satisfy
the tests in tine 1. if you give a
non-existent line as the start
line, deleting will commence
with the next valid line. If the last
line number you give does not
exist, deletion will include the
last line before this number. This
is the most compact way of us-
ing the routine. However, if you
don't mind using more than
three lines, you can do the
following. Delete line 3. Change
line 5 to ‘GOTO 1'. Now the
routine will initialise itself when
yvou MERGE it and key in ‘GO TO
4 ENTER’

Fig
1 INPUT

i" to line "jt:
OR #>t THEN

23298, t-256%INT
299, INT (2/256):
STOP

em.

STORE &6:
POKE
T 43
PRINT
STOFP

5 PRINT
TOP

FOR

imem+i), v

READ csv:
FLASH H

29,25, 201 ,2281

1 BASIC Block Delete routine and loader
"Delete from line

GO TO 1
2 POKE 23296, f-256%INT
): POKE 23297, INT

X LET mem=23300:
code"CODE mem,20:

4 LET mem=2330¢:
i=@ TO 18:
LET cs=cs+v:
IF csvi>cs THEN
"Checksum error®:

"Delete

& DATA 42,0,%1,205,118,25, 229
,42,2,91,35, 205,118, 25, 209, 2893, 2

Fig. 2 Source-code/Machine-code disassembly for Block Dalete

SBP4 2ZAP05SB LD HL, (5B@88J)
SBA7 CDéEL? CALL 1%96E
SBPA ES PUSH HL
SB@B 2A@825B LD HL, (SB8&2)
SBEE 23 INC HL

SBOF CD&EL® CALL 1%96E
SB12 DI POFP DE

2Bl3 CDES1Y CALL 19ES
SBl1é C°9 RET

itl"
1]
IF #43 DR L9999
(/236
(#+/256): POKE
(t/256): POKE 23
RANDOMIZE USR m

LOAD
GO TO |
LET cs=P: RE
READ w:

MNE X

"delete

is loaded": S
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NOW READ THIS!

It’s vour chance to become a
programmer for a friendly,
dynamic new company!

We are currently looking for additional pro-
grammers (and games) to add to our team.

The benefits include, the chance to work on
a wide range of projects, the chance to pass
opinions and present suggestions on other
ideas within the company, financial help
with equipment, and, of course, an excellent
l'n}':li[}.' rate.

(Your chances will be improved if yvou can
send us examples of any of your program-
ming. If sending us games please give a
brief description of the object of the game,
time taken to program and any other infor-
mation vou may feel to be relevant. As well
as a cassette, of course.)

Please apply in writing only to:

LISA VALLMER

THE PROGRAM BUREAU

Chesham House, 136 Regent Street, London W.1,

[ts easy
to complain about
an advertisement.
Once you know how:

One of the ways we keep a check on the
advertising that appears in the press, on
posters and in the cinema 1s by responding to

consumers complaints.

Any complaint sent to us 1s considered
carefully and, if there’s a case to answer, a full
Investigation is made.

[f you think you've got good reason to
complain about an advertisement, send off
tor a copy of our free leaflet.

[t will tell you all you need to know to
help us process your complaint as J

quickly as possible.
The Advertising Standards Authority.
If an advertisement is wrong, were here to put it right.
ASA Ltd, Dept 1 Brook House,
Torrington Place, London WCIE 7THN

This space 1s donated in the interests of high standards of advertising



PROCRAMING TECHNIQUE

dventure games are
A often most difficult to

write. Itis relatively easy
o write a simple arcade type
game: here you are only con-
cerned with trying to get your
‘space invader’ 1o do what you
want it to do. With an adventure
program you are dealing with
people. Your program must ap-
paar inteligent and be ‘user
friendly’. It has to be able to
cope with all sorts of input from
a frustrated adventurer.

There are several ways of
wrting an adventure program
but they all begin the same. The
programmer must have a good
idea for an adventure and a plan.
This is often the most difficult
part of the whole process. The
best place to get ideas is from a
video range of source material,
This mainly consists of Science
Fiction and Fantasy books. The
most widely used are those by
Tolkein, but there is a wide
range of books which can offer
ideas.

There are other authors
which are rarely touched such
as Issac Asimov, H.P.Lovecraft
and Tanith Lee. Many of the
books from these and other
authors can provide brilliant
ideas for adventure scenaros.

Be seeing you...

Another, more widely used
source, are television program
mes and fims. T.V. program-
mes such as The Prisoner and
Doctor Who are good starting
points to collect ideas. Many
films, both in the cinema and on
Video release, are good sources
of inspiration. Films such as
Krull, Dark Crystal and Science
Fiction epics such as Return of
the Jadi provide ideas for events
and locations within your own
adventures

Magazine advertisments also
provide ideas. The graphics
displayed in an advert can spark
off ideas for locations and
characters within an adventure.
The 'blurb’ itself describing
adventure games can provide
ideas. If agame is for a computer
other than your own, then based
on descriptions in adverts and
reviews in computer magazines,
you can create a scenario for
your own version of the game.

The majority of ideas come,
not from only one source, but a
mixture of all those mentiocned.

some pointers on how to

p

roduce that

adventurous masterpiece from
Claswegian demon-destroyer,

Brian J. Robb.

If you note down ideas for a
while one day you may find you
have several which fit together
well to create an adventure
scenario,

Mapping your
scenario

Once you have your scenario
worked out then it's time to
draw a map. Maps are an impor-
tant part of adventure game
wiriting because they provide an
idea of where each location is,
not just an abstract thought but

a solid visual representation of
your fantasy land.

When the map is finished you
must ‘stock” it with items,
monsters and characters. On
your map list the items to be
found there and any monsters
which may be lurking in the
shadows. You should also list
any special conditions 1o be met
before a monster can be killed or
and item collected. All this is
shown in figure 1.

Only when all this has been
done should the computer
keyboard be approached. It is
very tempting to begin programs-

ming as soon as you have an
idea, without any planning, but
all this will result in is a bug filled
shambles of a program.

An adventure program can
be put together as a series of in
terlocking ‘'modules’ making it
easier 10 trace bugs. A list of
variables 10 be used throughout
the program should be made and
the variables should be initiated
at the very beginning of the pro-
gram. This makes up one
module, The second module
should contain the instructions
for the game. The variables are
shown in figure 2.

EXIT WEST

ROOM 5

DRAGON -ONLY KILLED WITH
GOLD SWORD.

PILE OF TREASURE -TOO MUCH

TO CARRY UNLESS IN CHEST

EMPTY CHEST

TUNNEL SOUTH
FOUND WHEN
CHEST MOVED

t

Figure 1. Mapping your adventure
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PROGRAMING TECHNIQUE

10 LET S =0 This is the characters strength

20 LET 1Q = 100 This is his wisdom/intelligence
30 LET M =0 This is his magic ability

40 LET TR =0 The value of treasure carried

50 LET A% = ""What Now?'’ A typical response
60 LET L = O The location number

70 LET N =0 The number of items carried,

Figure 2. Setting up the variables.

300 REM MONTERS

310 IFM =1 THEN GOSUB 6000
3151IFM=2 THEN GOSUB 6010

Etc.,

6000 PRINT “'YOU SEE A DRAGON'"

6006 RETURN

6010 PRINT “'YOU SEE A ZOMBIE™

6015 RETURN
Eic.,

Figure 3. Monster descriptions without RFAD and ‘DATA

600 REM TAKING

610 PRINT "WHAT DO YOU WISH TO TAKE?"

620 LETN=N+1
630 INPUT LS(N)
640 IF N
MUCH.DROP AN ITEM."

650 PRINT “YOU MAY CONTINUE""

660 GOTO 1000
Figure 4. A 'brain’ routine to TAKE

line 1000is the location of the generalinput routine. This moduleis
for the ZX-81 but is easily converted to other micros.

=b THEN PRINT "YOU ARE CARRYING TOO

200 REM LOCATIONS

210 IF L=1 THEN GOSUB 5000 (Where L is the location

Number.)

220 IF L=2 THEN GOSUB 5010

230IFL=3ETC.

5600 PRINT “YOU ARE IN A DEEP PiT, FILLED WiTH SNAKES™.

5005 RETURN

5010 PRINT “YOU ARE IN A FOREST WITH EXOTIC BIRDS"".

5015 RETURN ETC.

Figure 5. Location descriptions without READ and DATA

Main Module

Then follows the main module a
control program or ‘brain’. This
module has to collect the loca-
tion descriptions from the main
body of the program. A large
number of computers do this us-
ing READ, DATA loops, but the
ZX-B1, does not have this
feature. Figure 3 shows a way
to get round this problem.

The brain module contains all
the routines likely to be used
many times during a game. This
would include routines such as
GET,; TAKE;DROP;FIGHT;
RUN;REST;HELP;and USE. As
your adventure grows so too
can the program's vocabulary
and ‘brain’,

Once you have your variables
set up, the many brain routines,
and the location descriptions
laid down you have to make
your player-character mortal. A
variable will have been setup to
contain vyour characters
strength or life points. During

the program this should be
decreasing until it reaches zero
when the player-character is
dead. The players strength or life
points can be increased by
eating food along the way or by
using potions and magic.

Example Routine

Figure 4 shows a ‘brain’ routine
for use with the ZX-81, but this
is easily converted to other
micros. Figure 5 shows aroutine
for finding locations without the
neaed for READ and DATA
statements. Figure 6 is a table
showing the structure of the
completed adventure.

When you have finished pro-
gramming you should have an
adequate adventure to baffle
yvour friends for a while. If the
task set or aim to be achieved is
difficult enough your players
should be occupied for quite a
while. That is a sure sign that
your program has succeeded.

STEPS TO WRITING

1. CREATE A SENARIO

'

2. MAPPING

\

3. PROGRAMMING

PROGRAM STRUCTURE

1. SET UP VARIABLES

Y

2. INSTRUCTIONS

Y

3. MAIN ‘BRAIN’

Y

4. LOCATIONS ==

Y

5. MONSTER DESCRIPTIONS -=—

Figure 6. The general structure of a program
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QL SPECIAL

Moving Graphic:
On The OL

Drive a racing car around the screen in
this fast-moving game from Tim Hartnell, which
demonstrates how effectively 5uperBASIC can be

used for moving graphics.

Drive a racing car around the
screen in this fast-moving game

from Tim Hartnell, which
demonstrates how effectively
SuperBASIC can be used for
moving graphics.

Although the speed of the QL
has been criticised, it is still
possible to produce highly
satisfactory moving graphics
programs as you'll see when you
run this program.

In QL RACER you drive a little

racing car (which looks
remarkably like an arrow)
around a race track. You'll
discover that the game,
although it starts off running
fairly slowly, is almost impossi-
ble to play. If you manage to get
around the track once without
crashing, it will speed up, and
will continue to increase its
speed for twenty games.

The program, which comes
from my book Tim Hartnell’s QL

Games Compendium {Interface
Publications, £5.95), makes
the most of anumber of features
which are unigue tothe QL, such
as the real-time clock,

You travel from the top left
hand corner round the course
clockwise, then up the left hand
edge to your starting position,
where you'll be given a new car.
You must avoid all the edges to
stay in the race. Your score is
related to how long you manage

to keep the car in action, anl
also to the ‘difficulty level
which is set at the start of |
game.

As | pointed out, the real-timi
clock is used in this program.Thi
QL's internal clock is used t
give a readout which show
how long you have survived
The clock, and the score, is up
dated using the procedure defin
ed in lines 470 to 560.

I1#® REMark (L Racer

20 high_score=¢

3@ difficulty=2]

4@ REPeat cycle

o@ iInitialize

&l REPeat race

e increment_score

¢ read keyboard

70 eraze_old _car

18 -'-"-4'1:15_]! smash

11@ IF swmash=] THEN EX
129 place new car

13@ BEEFP 1000, RND (240 T
4@ FOR gelay=1 TO 4171Y1
159 END FOR IJ'{*JH:I'

iT race

:rl _"-p"-'
'.qf-'lr

I1e@
I7é
1889
179
2ap
1@
2@
230
4@

- =
il

L68
270
288
290
2@

END REFPeat race
REMar k --
REMark Swmash
FOR j=1 TDO 7@
AT car _dowmn,car _
INK RNDCI TO 7))
PRINT “w"

BEEP I&.RND¢1 TO
AT car _down,car
PRINT "~

BEEFP 1@, ,RNDi49 TQ

TequUERCE

<)

F9)

PRINT CHR$(254)
END FOR j
AT @,@

SCFOES

acrFoss

AT car _down,car_across
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QLSPECIAL

# STRIP 1:INK 7:PAPER 1
FLASH 1
"PRINT *"Your score® 15 “jscore
' IF scorelhigh_score THEN
58 high_score=score
) END IF
AT 18,16
PAPER 2
PRINT "High score is “jhigh_score
48P FLASH @
418 FOR y=1 TO 189
428 BEEP S50,y
438 BEEP 70,208-2wy
440 END FOR y
458 END REPeat cycle
R RENNSFE ————————
470 DEFine PROCedure increment_score
488 score=score+li
499 AT 1,32
589 PRINT score
510 get$=DATES
520 INK 7:PAPER 2
238 AT 9,5
_ﬂﬂl PRINT getdild TO 2@)
550 PAPER @
| 568 END DEFine increment_score
parP RENark -——-—————————————
580 DEFine PROCedure place new _car
599 INK &
B0 AT car_down,car_across
G610  PRINT car$
620 END DEFine place_new _car
EERRRENArk ~——————————————-
649 DEFine PROCedure check_if _smash
658 smash=cicar _down,car_across)
668 END DEFine check_iT_swmash
IR RENark ———————————-
\‘” DEFine PROCedure erase_old _car
E70 AT wrase_down,erase_across
..- Hl“ - =
718 END DEFine erase_old_car
720 REMark =======c===aw==
739 DEFine PROCedure read_keyboard
749 erase_across=car _across
758 erase_down=car _down
768 newb=]NKEY$
778 IF newt="* THEN newt=olds
T8P IF newd=CHRE(172) THEN
799 car_across=car_across=-1
} 808 car$=CHR$(188)
BI# END IF
820 IF news=CHR$(Z@B) THEN
838 car_across=car_across+]
B4# car$=CHR$(18%)
B850 END IF
86# IF newd=CHR$(2@8) THEN
878 car_down=car_down—1
888 card$=CHRs$(198)
898 END IF
98 IF news=CHR$(21&) THENW
P18 car_down=car_down+]
929 car$=CHR$(191)
9319 END IF
49 olds=nent
958 END DEFine read_keyboard

§78 DEFine PROCedure initialise
988 PAPER #:1KK 3:BORDER 4,2
999 CLS:CLS W@

1089 score=d

1019 IF difficulty2l THEN difficultysdifficulty=-1

1020 PAPER 73sINK 2

1830 AT @,30:PRINT “Score:”

1048 AT 4,32:PRINT * “jpdifficultyz” -
1950 DIN a(233),b(233),c(20,30)

I#éd REMark Build racetrack

1078 PAPER &:INK 4

1980 CSIZE 2,9

1#98 RESTORE

ZX COMPUTING OCTOBER/NOVEMBER 1984
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1189
1118
1129
1138
1149
1159
116@
1179
11889
1199
1200
1210
1229
1238
1240
1259
1260
1278
1289
1299
1390
1318
1320
1338
1348
1358
1368
1378
138@
1398
1480
1410
14290
1430
i 44@
145@
146¢
1479
1488
1498
15988
i1si1@
Isz2a
1530
154@
1559
1568
IS7@
158¢@
1599
1409
161@
1628
1638
1a4@
1658
1668
1478
1480
1499
1700
i71@
1729
1738
I74@
1758
1748
1770
1788
1799
1809
ig1@
182
1838
184¢
1858
IBED
1878
18388

FOR j=] TO 233
READ acjy), bij)
cial)) bijli=}

AT afjl,biy)

PRINT CHR$(254)

END FOR J§

PAPER 1

FOR J=1 TD 29

READ

Xe¥

AT x,y

INK RNWDi2 70 7))

PRINT CHR$(253)sBEEFP 188,5%)
END FOR j

REMark Place car
car_across=3jcar_down=3
erase_across=car_across
erase_down=car _down
anlds=CHRET288)

spash=@

PAPER ®:INK &

FOR y=1 TO SO:BEEP 100,y
SDATE 1964,7,3,0,9,9
END DEFine initialise

REMar k

B e ——

REMark Track data

DAT A
DATA
DATA
nDAT A
DATA
DATA
DATA
DATA
DATA
DAT A
DATA
DAT A
DAT A
DATA
DATA
DATA
DAT A
DATA
DATA
DATA
DATA
DATA
DATA
DAT A
DATA
DATA
DAT A
DATA
DAT A
DAT A
DATA
DATA
DATA
DAT A
DATA
DATA
DAT A
DATA
DAT A
DATA
DAT A
DATA
DAT A
DATA
DATA
DATA
DAT A
DATA
DAT A
DAT A
DAT A
DATA
nATA
pDara

1,4,1,5,1,6,1,7,1,8,1,2,1,18,1,11
1,20,1,21,8,22,1,23,1,24,1,25,1,26
1,27,1,28,1,29
2.2,2,3,2,4,2,11,2,12
2,18,2,19,2,20,2,29,2,38
3,1,3,2,3,12,3,16,3,17,3,18,3,39
4,1,4,6,4,7,4,8,4,12,4,13
4,16,4,:3,-‘,:4,‘,?5,4,36,‘,Jﬂ
5,1,5,4,5,5,5,6,5,7,5,8,5,9
5,13,5,14,5,13%,5,16,%,21,5,22

G 83,5,26,5,27 5,39
6,0,6,4,6,9,6,19,6,20,6,21
E,22,6,23,86,24,86,25,6,26,6,38
7,1,7,4,7,9,7,18,7,19,7,28
7,21,7,22,7,38
8,1,8,4,8,10,8,11,8,12,8,13,8,14
g,15,8,16,8,17,8,18,8,19
g,29#,8,28,8,2%,8,39
9,1,9;4,9,19,9,11,%9,12,9,13
P,l14,2,15,9,16,9,17,7,18
9,24,9,25,9,26,9,27,9,28,9,29
i1#,1,10,4,10,11,18,18,18,19
18,20,18,23,10,24
]!,],]J,l‘,ll.5,]1.&,11,?,11,5‘
11,11,11,19,11,20,11,24,11,.25
11,26,11,27,11,28,11,29
12,1,12,7,12,8,12,9,12,1@8,12,11
12,14,12,15,12,19,;12;20,1.2,21
12,28,12,27
13,1,13,18,13,11,13,14,13,19,13,1¢&
13,19,13,2@,13,21,13,22
13,29,13,38
14,1,14,2, 14,6, 14,1¥,14,11
14,15, 14,16,14,19,14,28,14,22
I‘,?J,J‘r:‘rl"r?ﬁiJ"rz'bl:‘t.—;'
15,2,15,4,15,5,15,6,15,7,15,1@
I5,11,15,82,135,13,135,16
15,20,135,21,15,22,15,23,15,2
15,25,15,29,15,3¢
16,2,16,3,1¢6,4,1&,7
J16,15,16,16,16,17,1&,28,16,27
17,7,17,8,17,14,17,15
I7,17,17,18,17,28
18,&8,18,9,18,19,18,11,18,15,18,13
18,14,18,18,18,1%,18,2¢
I1e,21,18,22,18,23,18,24
18,25,18,26,18,27,18,28

14,20 7 373%,:5%,6,5,7,8
i10,2,7,5,11,18,6,¢
1?f¢'lﬁl:5l¢;lsl?r?

18,7 ,6,7,5,24,7,6
7.8,11,9,8,%,10,1@
8,6,10,8,8,7,18,6
8,8,8,%,198,5,9,%
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ZX81 CAME

TOoOwer of

Kenneth Baker of
Southampton has written
the ultimate version of
this game in machine
code for the 16K ZX81.

Invented about 100 years
ago by the French mathemati-
cian Edouard Lucas, The Tower
of Hanoi is perhaps the most
fascinating and enduring of all
puzzles. The object is to transfer
the six parts of the Tower from
position "A’ to position 'C’ in the
least possible moves, and
without ever placing a larger
block upon a smaller one. Posi-
tion ‘B’ 18 used throughout as a
temporary store.

To transfer a block from "A’
to 'B', simply input AB. If the
move is valid the transfer will be
made, and the score Iin-
cremented by 1. The program is
designed to reject any illegal
MGOVES.

In this six-tier version of the
puzzle, the least possible moves
is63, and the maximum allowed
is 99 — when the computer will
decide that the player is doing so
badly that it will automatically
call a restart to the program.
Restart can be called at any time
by pressing ‘R, and the only
other active key, apart from the
transfer keys ABC, is 'F', which
will clear the program from
memaory.

To put the player on the
right track, the first few moves
are AB AC BC but to say
more might be to deprive the
player of hours of hair-teaning
frustration.

At the end of each game a
caption containing a suitable
comment as to the status of the
final score will appear on the
screen, Please remember that
the least possible moves is 63

The program is written en-
tirely in Machine Code, which
must be entered most carefully.
The code is arranged in 139
lines of 11 HEX pairs: the first
nine pairs representing the ac
tual code, whilst the last two
contain a checksum which is an
addition of the code values in the
line plus the line number. In this
way, if any line should contain

an error, or even if the wrong line
is entered by mistake, it will be
rejected with a request for the
line to be re-entered.

Each line of 11 pairs should
be entered together as a string,
with one space between each
pair. It should be noted, par-
ticularly if any other method of
input is used, that the last two
pairs are NOT instructions.

Making Space

The biggest problem with enter-
ing large Machine Code routines
into the ZX81 is being able to
create large enough REM
statemenis in order 1o store
them. The method chosen here
is to form a REM statement of
120 characters in Line 4, and
duplicating it 9 times in Lines
5-13 by the following method:

4 REM xxxxx(120
characters) xxxxx

EDIT

Change the Line No. to 5
Press N/L

EDIT

Change the Line No. to 6,
and so on, until Line 13 is
reached.

The size of Line 4 is then ad-
justed to encompass the 9 ensu-
ing lines, which will result in a
REM statement with the re-
quired number of 1254 bytes.
Whan a REM statement is
created in this way, it is most im-
portant 1o stabilize it with the
addition of at least one line after
wards — hance the apparently
redundant REM in Line 14 of the
program, which must be left in-
tact when the HEX LOADER is
deleted.

Purely by the way, should
you wish to use this technique in
your own programs, the number
of bytes per number of lines can
be found by using the formula:
(IC+6)1L)-6 where C the
total characters required, and

REM
SLOW
RAND
REM

BUN=

REM

POKE
LET
LET
FOR
LET
LET
DIM
DIM

16%542,4
2=16544
18 V=28
19
20
21
22
23
24
0. “;N
25 INPUT A$
26 FOR
27 GOSUB S@
28 LET A(C)=P
29 LET T=T+P
3@ LET C=C+1
31 NEXT M
32 GOSUB S0
33 LET Q=P
34 LET M=M+3
35 GOSUB SO
36 LET
37
38
39

T=N
C=1
A% (33)
A(?)

GOTO 43

USR 16731
THIS LIMNE CuUNITHINS
HACHIMNE LUDE
BEFURE ENTEFING

FROLEFEHH

POKE 16541 ,232

PRINT AT 18,083 “"INPUT LINE

M=1 TODO 25 STEP 3

P=25&6#Q+P
IF NOT P=T THEN G6OTO 3

ITHE
FREHL TEXI

THE

N=1 TO 139

N
Y

L

e

PRINT AT 18,03 "ERROR IN LIN

E ";N;AT 19,0; "PLEASE RE-ENTER"

40
41
42
43
44
45
46
47
48
49
s@
51
52
53

PAUSE 100
CLS

GOTO 20

FOR M=1 TO 9
POKE Z,A(M)
LET I=Z+1
NEXT M

NEXT N

GOTD 54

LET P=1&#1+F
RETURN

54 PAUSE 100

53 CLEAR

L= the number of lines. Toavoid
fractional answers, the odd byte
or two can be added 10 the total
characters. The best way o
determine the number of linas is
tofactorize (C +6 ), again adding
the odd byte until a convenient
balance is reached. The length
of the first line is then poked
with (C + 2]

PRINT AT 18,0;"ALL CORRECT"

LET I=CODE A$(M)-V
LET F=CODE A$ (M+1)-V

When the code has beel
successfully entered, lines 15 u
55 canbe removed, and the fina
instruction, before saving ant
running the program, is to POKI
16543, 127 : this will make the
REM statement invisible, bu
can be omitted if my flair fo
cosmetc surgery 15 not to you
taste

fe s B RSaaaa L slS e T e ———— e s | S e
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ZX-81 OWNERS

AT LAST

THE PROGRAM YOU'VE
BEEN WAITING FOR!

Get rich quick by collecting Diamonds that are
simply lying there waiting for you!
Oh...Iforgot to mention that there are one or
two problems! There is an expanse of Shark
infested water between you and the Diamonds and a
strange breed of Bubble that seems hell bent on
getting vou in it! Somehow you must cross it. . . .
You have a Rocket Pac to help vou (a Vulture on
higher levels) but you must rush around the platforms
and ladders collecting cans of fuel (legs of lamb with the
S — Vulture) and cursing that weird Bubble. Once you have
enough fuel then it’s Chocks Away!
Oh . .. but don’t run out of fuel on the way - otherwise it’s

jI‘ iy . ..SPLASH!
5

Hi-Res Graphics
on standard ZX-81 16K

Actual ZX-81 Screen Display!

] 0000000 SCORE 0000000 M

L I N

T

There are six stages with six
difterent platform layouts. Ch

o 1 -I . |..!1-'.11'.‘I 15 103 ||||'L! all the
i diamonds from the far left hand
-i side of the screen, whilst ave nding

E: the rampant Bubloid. These
5 | r.._ ) ;
emerge from the sea and are hell
- - bent on returning to their walery
" u habitat with YOU In Low, S00Nner or

9. Player

Bhg

1. Diamonds 3. Fuel Cans

I'he idea is to make it later!

drink

2. 5ea 6.Rocket 10. Bubloid )
3. Platforms 7. Vulture 11. Fuel Gauge By Eﬁ-‘|I|rL@_:; round the system of
4. Ladders B. Leg of Lamb 12. Men Remaining |~J|,-1rf| wrms and ladders. cleverly

AV m{n‘lu the Bubloid. yvou collect
the fuel cans whi ||nmrt'm n
random positions. until you
consider that your tuel gauge
indicates sufficient in the tank
Now you can go and collect your

rocket. With the rocket |'!:1l.'|'\

later you are going to end up in the

stages 1-3 the Bubloid, which
floats in front of the platforms
with uncanny ease. _114--I~ an ever
increasing ability to home in on
your posihion,. 1:|-',i-:i1|5;_ the task of
staying alive more demanding
with each stage On stages 46
you once again start with the
easiest Bubloid (which is a blessed
reliel!) but the fuel cans are
replaced by legs of lamb which
vou must collect to |-._'1'£E VOLUIT
vulture, and once it has enough
energy {or you think it has') vou
st 11:;1 across the waler on s
back to collect the diamonds

Extra men are awarded for
every 10.000 points = but ONLY
once you have collected all the
diamonds and so completed each
partic ulan slage

*-TT.:‘,‘I_WI_'{} to vour back vou can fly
across the expanse of sea o
collect the diamonds . . . but
don't run out of fuel or vour
rocket-pack will simply
disappear and vou will

wind up in the drink' GOOD LUCK!

Available from all good computer shops
or send cheque/P.O. for £5.95 (inc P&P) to:

Sﬂ&Wﬂl’E Fﬂl‘l‘l‘l, FREEPOST (no stamp required)
(BS3658) ,BS82YY

Software Farm, 155 Whiteladies Road. Clifton, Bristol BSS 2RF.

i Telephone (0272) 731411 Telex 444742 AFMADV G




ZX81 GAME

Pot Shot

=

-_p

Indulge in a little ‘fowl-play’ and avoid [
the gamekeeper with F A Slade’s Pot Shot. :

A simple but nonetheless enter-
taining game presented in two
forms. Firstly a BASIC listing
which plays perfectly adequate-
ly and then for comparative pur-
poses try the Machine code ver-
sion. The Basic program is
entered as read.

To enter the machine code
program enter listing 1, not
forgetting the 356 dots in 1
REM, and RUN it.

Input each of the numbers in
each line one at a time, the sixth
number is a check and any errors
will be trapped and you will be
asked to re-enter an incorrect
line.

Once all the numbers have
been entered you may delete all
the lines except 1 REM or leave
them, the choice is yours. Enter

19
20

cLS
DIM
25 FOR
26 LET As!(1,
+CHR® 129+"

A% (3, 32)

I=1 TO &

(I-1)%5+1 TO )=" ™~
“+CHR® 4

the Machine code driver lines
then SAVE your program.
Although the code is checked on
antry there is still a slight chance
of error,

For further details | hand you
over to Mr Slade:-

This game was originally written
in machine-code for the younger
members of the family
However, | have endeavoured to
produce & reasonably accurate
representation in BASIC. Any
key may be pressed to fire the
bullets.

The object is simply to score
as many points with your limited
ammunition, as possible. Set
two or more six year-olds off on
a competition and they will play
for ages!

27 LET A% (2,1I%5-2)=CHR% 128

28 NEXT 1

S@ PRINT AT 1,0;A%(1,
TO
TO 31)3A&(S,
38);"

2, TO 'jAS(3,
31)3"* *jA%(2,
o "iA%(1l, TO

L=
o

TO )jAS
“JAS{i, TO
TO )}
"1A%(2, TO

Program Description

=)

68 LET A=PEEK 16396+ (256%PEEK
1639714775

78

B&

va
110
12@
130
199
150
160
179

POKE
POKE
POKE
POKE
POKE
POKE
LET

LET

CLS

PRIN

A, 128
(A=-33),135
(A+1),5
16514,0
16515,9@
16316,0
A=USR 16808
A=PEEK 16515

T AT 5,5} " YOUR SCORE =

“JAIAT 6,8 e "1,
AT 15,5;"
180 LET B&=INKEY®

199 IF B&=""
288 IF B&="Y"

AMOTHER GAME (Y/H)

- u

THEN GOTOD 188
THEM GOTO 1@

218 STOP
Machine code diver

586

S D

=

Lines
20-80 Set up the array A$ for the cucks.
90-110 The variables
A for the control of the bullet position loop.
B for the number of bullets fired. -
C for the score. .
D for the moving of the ducks. )
E for the position of the base. i
120 POKEs the base into position. (Using D/FILE
130 Prints the ducks each loop.
140 Adds 1 to D to move the ducks.
150 Checks D for restarting print position.
160-170 checks if bullet fired or key pressed.
180 Checks no bullets to end game. (May be
changed).
190-240 Prints score and asks if another game re-
quired.
250 Start of bullet fired print loop. &
260 Adds bullets fired if loop just started. I
270 Clears old bullet prints new bullet.
280 If bullet is not near ducks, jumps past hit ’
routine,
290-300 Checks if hit head or body or nothing.
325-330 Increments bullet position or resets to 0 r
340-370 Hit duck. . clears A$ of duck
(340-360 Jprints splat (362-368), increased
score (3701
380 Resets A for hit (head or body)
385-390 ."’.f' Delay loop ST A
395 Ciears bullet  ~_ | £
~ for hit body. ~ =Yg~ - A\
1 HEH oW "3‘36 Ehir'ittﬂf'i:l'.. I
I00 FOR 1=14514 TO 16873 STEP & g
385 LET Y=0 ]
388 CLS
318 FOR J=8 TOD S
3I2@ IMPUT X
322 PRINT X§" "3
330 POKE I+J,X
348 LET Y=Y+X
359 MEXT 17
352 IMNPUT 2
353 PRINT Z
X554 IF ¥232 THEM PRIMT "ERROR R
E-EMTER LINE. "™
355 FOR ¥K=1 TO S@
357 NEXT K
360 IF Y<{>Z THEM GOTO 385

NEXT 1

Listing 7. Mechine code loader
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ZX81 CAME S E N

hine Code

he machine code is held from
65141016869 and requires a

54 g 62 2
28 131 69 131
&4 203 26 =

I 95 3437

e

& 2

202 354 g 229 3
3

3

g 131 965
5 24 &89

—

to hold the instructions. o E,q i
numbers are POKEd into 27 24 245 5B - &4 455

if correct addresses. The 259 2355 aa 21 2 12 &249

" of the game is controlled &4 {1 144 - ® 124 34é

a delay loop from 16795 1o
16807. 16797 and 16799
may be POKEd with different
alues to change the speed of

254 27 40 ¥ 59 27 411
28 132 64 &8 3SP 132 A4%96
&9 281 1 228 255 ? 750

229 54 23 35 549 546 A451
o9 9494 53 3I5 5494 4% 280
39 54 38 35 354 SP? 273
35 354 23 283 155 &5 353I?

285 155 65 62 7 229 2719
=1 a 35S 61 32 258 432

281 1498 71 1 q2 12 473

i
the game. 16818 contains the
number of bullets that can be
ed and again this may be ‘x‘f‘f\
thanged up to a maximum of TR
- 255, R

&7 65 62 20 5@ 6%
65 42 67 65 126 2349
2 48 22 S58B &% &5
61 98 15 5SP# &% &5

gy k= LA 0
I‘:J == 4_‘]

o4y WO R
i
Q)

a2 &> &5 1 - &
¥ - &7 &5 29 227 256
21 54 & 1 2235 23595 T4
? 12&68 254 a 32 g a25
54 27 29 219 2549 129 .
32 258 58 &9 &5 71 545
&2 247 128 205 221 &S 922
42 67 (<}w] 39 =29 ) 263
= 2 s ~ = - -
Bas‘ic 4.-@5 -.6 65 i 1..4..? 1?. . 4&
river & S@ 14 S@ 13 3I2 145
| : 4 233 5 3I2 248 193 291 3z
Lines = q 197 q 729
2040 Set up A$ (for ducks) o 1 fﬁﬁ €33 6 2
150 Prints the ducks 58 132 549 2549 18 a4 558
/16090 POKEs the gun into position 1S5 295 1SS &S 205 786 715
A110-130 Resets score etc, 1pr mcn/cde routines 6% 193 = 12 235 205 R
140 Calls men/cde routines.
150 PEEKs score. 133 &4q 29 228 193 149 &56
:‘\,IEQ-EGD Prints score and asks for another game, s 197 & 4 197 205 614
iThe two graphics characters (2 ,TO) the graphics character is 78 &35 265 155 65 193 733
lused in A% (1, TO) are CHRS CHRS% 128. S o2 2849 209 133 &4 &84
1128 and CHRS 4 and in A$ 193 13 32 235 2801 71 745
’ 8 131 64 12 @ 131 S&2
. Decimal machine code dump - et = g

64 201 28 28 28 28 377
BASIC listing

2¢ DIM A%(8,32)

a s 18 42 2 &4 135
1 16 %) Y 5S4 a =1
1 18 %] Y 30 8 66

68 77 3 126 SO 138 454 25 FOR I=1 TO &
&4 2 31 10 119 %5 281 256 LET AS(]1,(I-1)%5+1 TO =" =
3 21 32249 @ S8 363 PCHRE 1ED+T TeLhRS S
130 44 119 35 35 29 4172 27 LET AS(2,1%5-2)=CHR% 128
32 238 42 12 64 1 381 28 NEXT 1
aB @ 9 22 8 68 155 S@ LET A4, TO )=" "+A®:1,1 T
77 3 126 254 27 48 S27 0 31)
8 1 33 < 7 21 72 60 LET A%!S, TO 1=" "+A®:2,1 T
32 241 201 10 254 129 867 0o I1)
a7 8 254 g ag 3IT 379 7@ LET A®(7?, TO )=" “+A%(l1,]
sS4 @ 24 235 54 @ 367 TO 32)
229 3I5 519 g 35S 3I5 388 84 LET A%!8, TO )=" "+AFL2,1 b
sa @ 1 32 @ 9 96 TO 3@ -
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T PRI TN 1Y R ZX81 CAME |
P8 LET A=@ 278 PRINT AT (I+1),E1" "3AT 1,E
@2 LET E=pP F*a®
¥4 LET C=¢0 28@ IF 1>8 THEM GOTO 320
188 LET D=2 298 IF PEEK ((PEEK 1&6399%2548) +P
119 LET E=15S EEK 16398-51)=0 THEM GOTO 32@

28 POKE (125&6#PEE¥F 163%97) +PEEK 388 IF PEEK ((PEEK 1&6399%256) +P
16396+742),151 EEF 1639B-51)43>129 THEM GOTD 380
138 PRINT AT 1,@5A%/1,D TO )j;A® 31@ GOTO 340
(1, TO D-1)3A%(2,D TO );AS(2, TO 320 NEXT I
D-1)3A® (3, TO );A%(4,D TO )jAS! 325 LET A=A+4
4, TO D-1)jA%(S,D TO );As(S, TO 338 IF A>1&6 THEMN LET A=0Q
D-1)jA%(&6, TO )jAS'7,D TO )jAS(? 335 GOTO 18@
y 10 D-1'jA%(B,D TO 'jAS(B, TO D 298 LET ASI{I-1,E+D-1-((D>16) %32
1) yymn W
14@ LET D=D+1 58 LET AS(I-1,E+D+1-((D>15) %32
158 1IF D>=33 THEN LET D=2 yim®
1668 IF 'INKEY®<>"") OR (A>@) TH 60 LET AS(I,E+D-((D>15)¥32))="
EN GOTO 25@© .
176 IF IMKEY®<{>"" THEM GOTO 259 362 LET F={(PEEK 1&6399¥254&) +PEE
188 IF B<18 THEMN GOTO 138 K 16398-21)
198 CLS 363 LET CE&="¥¥SPLATH*¥"
288 PRINT AT 2,5;"YOU SCORED "} 369 FOR J=F TO F+(LEN (C®)~-1)
Ci" POINTS"§{AT 7,53 "ANOTHER GAME 367 POKE J,CODE (C®(J-F+1))
{Y/M) 7" 368 NEXT 3J
219 IF IMKEYS®="" THEFM GOTO 21@ 379 LET C=C+(12-1)
238 IF IMKEY®$="¥Y" THEN GOTO 1@ 380 LET A=@
298 STOF 385 FOR J=1 TO 2@
259 FOR 1I=1(28-A) TO (117-A) STEP 378 MEXT J
-1 393 PRINT AT I,E}" "
269 1IF I=20 THEM LET B=B+l 488 GOTO 189

58

Its easy to complain

about advertisements.
But which ones?

Every week millions of advertisements appear in print, on posters or

in the cinema.

Most of them comply with the rules contained in the British Code of

Advertising Practice.

But some of them break the rules and warrant your complaints,
[f you're not sure about which ones they are, however, drop us a line
and we'll send you an abridged copy of the Advertising Code.

Then, if an advertisement bothers vou, vou'll be justified in Vi |

| bothering us.

/ | I

The Advertising Standards Authority. | /

[f an advertisement is wrong,were here to put it right.
ASA Ltd, Dept 2 Brook House, Tornington Place, London WCIE 7THN

This space 1s donated in the interests of high standards of advertising
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ALL-IN-ONE

Spectrum Interfac

=

o

/
-
“Drive Unitl,

/
/

7

T

— S —

“Drive Unit 2

|

Spectrum owners! Imagine what
great use you could make of all
these components. Rotronics have
integrated them all into one
attractively styled, compact unit. All
the power and corvenience of
floppy disk can now be yours, but at
a fraction of the cost.

A complete package

Wafadrive is extremely
versatile. Five major components
are housed within this one unit
the micro interface, two 128K
drives, R5232 serial and
Centronics parallel ports. Also
included in the package are a blank
wafer and Spectral Writer—a
superh word processor program
The micro interface forms the nerve
centre of Waladrive, controlling all
its major functions. The dual drive
configuration and the ability to
connect standard peripherals
directly provides professional
system flexibility. All this without a
mass of separate components and
vulnerable cables. Waftadrive
transforms your Spectrum into a
very powerful system

Speed, reliability and
capacity
The wafers contain an endless
loop of specially developed
magnetic tape driven at high speed
past a read/write head. The resultis
fast access without data loss
Three sizes of wafer are availahle
with minimum farmatted
capacities of 16K, 64K
and 128K. The 128K

wafer costs £3.95,

e
e

Data transfer rate is approximalely
2K per second. Accesslime Is
proportional to capacity. 16K wafers
are ideal for program development,
with the larger capacity wafers
being more suitable for general use
and archiving of completed
programs and dala. Mechanical
longevity 1s assured by the use of
high grade materials throughout
and full interchangeability between
machines is guarantieed,

Extensive software
applications

Wafadrive provides intclligent
file handling and rapid accessto
data. Program development and
other applications can be
performed with ease. Start word
processing immediately with the
specially developed sotware
package included with Waladrive
Or battle with a spectacular
interactive gamcs program
Whatever your mood, you'll find the
sophisticated Wafadrive software
challenging and rewarding. Future
versions of Wafadrive will be
available for most popular home
micros, so software back-up will be
comprehensive

For further information
contact us now for our full colour
brochure

ALL-IN-ONE PRICE
£129.95 (Inc. VAT)

it

ROTRONICS

AFADRIVE



2X81 DOMESTIC

APE"
180
MBER

160

190
200

210
300
1000

Keep track of who's where .o’

ASE ALL","PREVIOUS ENTRIES."

PRINT AT 10,0;"5. SAVE ON T

PRINT AT 16,@;"ENTER THE NU
OF YOUR CHOICE."

INPUT CH

IF CH<1 OR CH>S OR CH<>INT

CH THEN GOTO 180

GOTO CH«1000

STOP

CLS

PRINT "THIS ROUTINE WILL ER

with GOrdon Jones WhO. 1050 PRINT an 16,03 "M=MENU C=CON
just for the record, hails 1060 INPUT s
from Middlesex. TRES OF N Er TR aATE S0

This is a versatile program for
keeping track of teams in a
league, it could be football, darts
or drinking, in fact any activity
which involves team positions.

The maximum number of
teams as the program stands is
twenty. This is all the ZX81 can
display at once, but with a little
programming effort and by
viewing the league in sections
this could be expanded.

The program is menu driven
and prompts are provided at
each stage, the program has
provision for:

@ Setting up a league table

® Entering results and
calculating positions

® Displaying the processed
table

® Viewing any teams previous
result

® Copying either the table or list
of results

® Saving the table and results
on tape

This versatile program, a
boon toany club secretaries, will
run as it stands on a Spectrum.

For the adventurous pro- |
grammer it could be used as a
basis for a simulation game, We °

already have several football
progs, so what about a pool
league simulation game?

1110
1120

1130
1140

1150
1160

1170
1180

1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
131@
13220

= S e

1330

1340
18 REM "LEAGUE TABLE" 1350
20 LET NU=@ 1360
100 CLS 1370
11@ PRINT TAB 12; "MENU" Y$
120 PRINT AT 2,03"1. SET UP NEW 1380
TABLE" 1390
130 PRINT AT 4,0;"2. PUT IN SCO 1400
RES" 1630
140 PRINT AT 6,0;"3. VIEW TABLE 1640

CLS
PRINT “NAME OF LEAGUE 7" ,"I

MAX 7 LETTERS)",,

INPUT Ns
IF LEN N$>7 THEN LET N#$=Ns$|

TO 7)

PRINT N#$
PRINT "HOW MANY TEAMS 2" "

MAX 20) =

INPUT NU
IF NU<1 OR NU>2@ OR NU<>INT

NU THEN GOTO 117@

LET RN=0

DIM X$(NU,34)

DIM P(NU)

DIM W(NU)

DIM D (NU)

DIM L (NU)

DIM K(NU)

DIM T (NU)

DIM F (NU)

DIM A(NU)

DIM R$ (NU#*(NU-1),8)
DIM S(NU*(NU-1) ,2)
CLS

PRINT AT 16,5;"GIVE THE NAM

ES OF ";NU;" TEAMS."

PRINT AT 18,53 "USE 4 LETTER

S FOR EACH TEAM"

FOR J=1 TO NU

PRINT AT 21,0;" ...."

INPUT Y%

IF LEN Y$=4 THEN LET X#(J)=

IF LEN Y$<>4 THEN GOTO 13180
PRINT AT J,0; X$(J)

NEXT J
CLS

PRINT AT 5,0; "HOW MANY POIN
TS FOR A WIN ? “;
INPUT WP

15@ PRINT AT 8,0;"4. VIEW PREVI 1650

OUS RESULTS"

60

1640

PRINT WP
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ZX81 DOMESTIC I

2470
2480
2490
GOTO
2500
2510
E NO.
2520
2530

2540

2550
2560
2570
GOTO
2580

1670 PRINT AT 1@,0; "HOW MANY POI
NTS FOR A DRAW ? “;

1680 INPUT DP

1690 PRINT DP

1700 GOTO 3000

2000 CLS

2010 IF NU=@ THEN GOTO 8000

2020 FOR J=1 TO NU

2830 PRINT AT J,213;J;"."; TAB 24;
X$(J)

2040 NEXT J

2110 FOR J=1 TO 21

2149 PRINT AT J,0@;":

2150 NEXT J

2380 PRINT AT ©,0; "RESULTS READY
il

2318 PRINT "Y=YES N=NO: Y,N 2"
2330 INPUT Y$

2350 IF Y$="N" THEN GOTO 2660
2350 IF Y$<>"Y" AND Y$<>"N" THEN
GOTO 2330

2370 PRINT AT @,0;"

2380 PRINT * "
2390 PRINT AT 3,0; "CEEEEIEED: L IN
E NO.?"

2430 SLOW

2440 INPUT HT

2450 IF HT<1 OR HT>NU OR HT<>INT
HT THEN GOTO 2440

2460 PRINT AT 12,@;X$(HT) ;" *

PRINT AT 5,12; "SCORE ?"
INPUT HS
IF HS<@ OR
2480
PRINT AT
PRINT AT
‘?H-

INPUT AT
IF AT=HT OR

HS<>INT HS THEN

12,10;HS
7,03 " EEEKEEEER): L IN

AT<1 OR AT>NU O

R AT<>INT AT THEN GOTO 2520

FPRINT AT 14,0;X$(AT);" "
PRINT AT 9,12; "SCORE ?"
INFUT AS

IF AS<® OR AS<>INT AS THEN
2560

PRINT AT 14,10;AS

259@ PRINT AT 21,0; "C=CONT E=ERA
SE: C,E 7"

2600 INFUT Cs

2610 IF Cs#="E" THEN GOTO 2640
2620 IF Cs$<>"C" AND Cs$<>"E" THEN
GOTO 2600

2630 GOSUB 9000

2650 GOTO 2110

2660 CLS

2670 PRINT AT 10,0; "RESULTS WILL
NOW BE FROCESSED"

2680
2670
2700
3000
3010

3078 FAST
3080 PRINT N$;AT @,8;"P W D

L DIF PTS"
3090 FOR J=1 TO NU
3100 PRINT AT J,0;J;TAB 2;3"."; X$
(J); TAB B3P (J);TABR 12:W(J);TAB 1
63;D(J)3TAB 20;L(J);TAB 24;K(J) ;T
AB 28;T(J)
3110 NEXT J
3120 PRINT AT 21,@; "M=MENU C=COP
Y: Mm,C 2"
3130 SLOW
314@ INPUT M$
3150 IF M$="C"
3200 GOTO 100
4000 CLS
4910 IF NU=@ THEN
404Q LET PF=0
4250 LET PA=0
4160 FOR J=1 TO NU
4170 PRINT AT J,20;X$(J)
418@ NEXT J
4190 PRINT AT
E";AT 4,03 "OF
YOU REQUIRE. "
4200 INPUT T$
4210 CLS
4220 PRINT AT
SEARCH"
4230 PAUSE 20
424@ CLS
425@ FAST
426@ PRINT TAB 7;T$;TAB 13;"F:";
TAB 19;"A:"
427@ PRINT AT 1,@;" (HOME)";TAB 2
63 " (AWAY) "
4280 PRINT AT 1,73 "————————e———

PAUSE 5@
CLS

GOSUB 7000
CLS

IF NU=@ THEN GOTO 8000

THEN COPY

GOTO B@@0

2,0; "EILE THE NAM
THE TEAM";AT &6,0;"

10,5; "STARTING TO

4290 LET LN=1
4300 FOR J=1 TO NU#*(NU-1)

4310 IF T#=R$(J, TO 4) THEN GOSU
B 4580

4320 NEXT J

4330 LET LN=1

4340 FOR J=1 TO NU=#=(NU-1)

4350 IF T#=R$(J,5 TO 8) THEN GOS
UB 4790

4350 NEXT J

4370 PRINT AT @,15;PF;AT 0,21;PA
4380 PRINT AT 21,0; "M=MENU C=COP
Y: M,C 2"

4390 SLOW

4400 INPUT M$

4410 IF M$="C" THEN COFY

e e e e — S——— . T ¥ oy T e = e ey o om0
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I X 81 DOMESTIC

4420 GOTO 100 7260 LET X$(M)=X$(M+1)
4580 LET LN=LN+1 7270 LET X$(M+1)=D%
45908 LET DL=@ 7280 LET DX=W(M)
4600 LET GL=@ 7290 LET W(M)=W(M+1)
4610 GOSUB 4900 7300 LET W(M+1)=DX
45620 PRINT AT LN,3-DL;S(J,1);TAB 7310 LET DX=P(M)
4;"=";TAB &6-6GL;S5(J,2);TAB B;R%( 7320 LET P(M)=P(M+1)
JyS TO 8)3;TAB 153":" 7330 LET P(M+1)=DX
4630 IF S(J,1)2>85(J,2) THEN PRINT 7340 LET DX=D(M)
AT LN,@;"W" 7350 LET D(M)=D(M+1)
4640 IF S(J,1)<5(J,2) THEN PRINT 7360 LET D(M+1)=DX
AT LN,O;"L" 7370 LET DX=L (M)
45650 IF S(J,1)=5(J,2) THEN PRINT 7380 LET L(M)=L(M+1)
AT LN,@;"D" 7390 LET L (M+1)=DX
4660 LET PF=PF+S5(J,1) 7400 LET DX=K (M)
4670 LET PA=PA+S5(J,2) 7410 LET K(M)=K(M+1)
4680 RETURN 74280 LET K(M+1)=DX
4790 LET LN=LN+1 7900 IF T(M)>T(M+1) THEN GOTO 78
4800 LET DL=Q 80
4810 LET GL=@ 7510 IF KM)<K(M+1) THEN GOTO 72
4820 GOSUB 4900 20
4830 PRINT AT LN,18;R$(J, TO 4); 7880 NEXT M
TAB 24-DL3;S(J,1);TAB 25;"—-": TAB 7890 NEXT J
27-GL3S(J,2) 7899 SLOW
4840 IF S(J,1)<S(J,2) THEN FPRINT 7900 PRINT AT 1@,8;:; "NEARLY READY
AT LN,3@;"W" "
4850 IF S(J,1)2>5(J,2) THEN PRINT 7910 PAUSE 1@
AT LN,3@:"L" 7950 RETURN
4860 IF S(J,1)=S(J,2) THEN PRINT 8000 PRINT AT S5,8; "ND TABLE YET"
AT LN,30@;"D" 8010 PRINT AT 10,8;" (M=MENU)"
4870 LET PF=PF+S(J,2) 802@ INPUT Ms$
4880 LET PA=PA+5(J,1) 8030 GOTD 10@
4890 RETURN 000 LET P(HT)=P(HT)+1
4900 IF S(J,1)>9 THEN LET DL=1 9012 LET P(AT)=P(AT)+1
4910 IF S(J,2)>9 THEN LET GL=1 020 LET K(HT)=K(HT)+HS-AS
4920 RETURN 9030 LET K(AT)=K (AT)+AS—-HS
S00@ CLS 040 LET F(HT)=F (HT)+HS
S212 IF NU=@ THEN GOTO 8000 9@5@ LET A(HT)=A(HT) +AS
o220 FPRINT "“GIVE A NAME TO YOUR 2868 LET F(AT)=F (AT)+AS
TABLE. " ?07@ LET A(AT)=A(AT)+HS
o030 PRINT 090 LET RN=RN+1
S840 PRINT “"USE IT TO RETRIEVE Y 2108 LET R$(RN, TO 4)=X#(HT)
OUR RESULTS." 9110 LET R$#(RN,S TO 8)=X#%(AT)
S060 INPUT ZI% 2120 LET S(RN,1)=HS
S@8@ PRINT AT 8,0;1% 7138 LET S(RN,2)=AS
S100 PRINT AT 15,0; "START RECORD 9240 IF HS>AS THEN GOTO 9310
ING. PRESS NEWLINE" 250 IF HS<AS THEN GOTO <9410
9150 INFPUT 1% 9260 IF HS5=AS THEN GOTO 9510
51608 SAVE 7% 2310 LET W(HT)=W(HT) +1
5170 GOTO 1900 9320 LET L(AT)=L(AT)+1
7000 FAST 9330 GOTO 9400
7810 FOR J=1 TO NU 2410 LET WAT)=W(AT) +1 )
7020 FOR M=1 TO NU-1 2420 LET L(HT)=L(HT)+1
7108 IF T(M)>=T(M+1) THEN GOTO 7 2430 GOTO 9400
S22 2510 LET D(HT)=D(HT) +1
7220 LET DX=T(M) 9520 LET D(AT)=D(AT)+1
7230 LET T(M)=T(M+1) 600 LET T(HT)=W(HT) *WP+D (HT) #DF
7240 LET T(M+1)=DX 9610 LET T(AT)=W(AT) *WF+D (AT) *DF
7250 LET D#$=X$ (M) 92700 RETURN

e e e e e e e s e
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AStro Zone

Where would we be without our usual foray into
space? Craig Sanders of Stockport provides the
transport

Don't they ever learn? Despite

the incredible losses due to Ear- °

th's accurate and deadly fire
from an army of computer train-
ed marksman, those suicidal
Aliens continue to attempt to in-
vade us.

But this time who

Knows? Maybe we are getting

| the fact that you have the extra
advantage of five energy
shields.

Craig has taken care to pro-
duce a game which is graphical-
ly effective with good use of
sound and provides a challenge.
| won't tell you my final rating,
but there used to be an old

INVERSE O
128 PRIMT AT 2,43 IHMNE
IMNK. 75" ASTRODO BATTLE";

E B"{AT 3,493 IHMK 7"

9i "B B"j
IMKE 43"

138 PRIMNT AT &,43 IME 73 "COMTRO

over confident, trigger fingers cinema newsreel with a similar LS:"iAT 8,67 INK 6j"(3) LEFT"S
wearing a bit thin, stricken by name. AT 18,63"1(8) RIGHT";AT 12,65 "1
conscience? All instructions and details of ®) - FIRE";AT 14,63" (&) - EMERGY
lliked this one because of the  the control keys are included in e :
attention to detail, starsetc.and the program. SHIELDS'
148 PRINT AT 18,4 "Fres=s any he
to continue...": PAUSE &
1958 CLS FRIMT AT &,8; IME 7j§°
OBJECT: "iAT B,07 IMNK &6ij"Blast as
man, alien attachers (B) a= p
t}::‘,ltlf-.u:u-'_] our lasercannon |
B).You ha.e 5 lifese and lo=se one
e.er, time an alien 1= akle to
land.If sou are unakle to reach
the intruder u=e vy our enerqgy =
hield=,but vou will MNOT =core.Yo
: u havse a maximum of fiveenerg, S
1 REM ¥X¥XX¥XXASTRO ZOMEX¥%¥%¥%X hields......500D LUCK!'"
2 REM *# C.SAMNDERS 1983 % 16 PRINT AT 21,6} "Press any, ke
- REM X l1&F SFPFECTRUM ¥
1 REM #*A,B,C and D in lines¥ 170 PAUSE &: CLS FOR i=32a TO
X124, 15€,230,24@,918, % C STEP -2: BEEP .@1,i: BEEP .9205
¥428 and 1839 are UDGH L i+30: MNEXT i
*graphic mode chars. % 264 REM %%%¥SCREEM DISPLAYX%¥
RERERERRRRRRERRRRRENER 205 FOR =@ TO S@: PLOT RMD¥258&
5 LET hi=0 ,RHNDX¥17@: MEXT
13 REM ¥%¥GRAPHICS*¥% 216 PRIMT AT @,0;"(SCOREJ:"jsc}
1S FAPER ©@: BORDER @: IMNK 7: C AT @,15;"[HIGH-SCORE):"ihijAT 21
LS @i *ILIVESI:"51i5AT 21,18 "[SHIE
2% FOR +=9 70 3! FOR g9=0 TO 7: LDS): "jeniAT 21,235 "[LEVEL):"}]e
READ c: POKE USR CHRS (1499+¢) +g 211 IF le=1 THEM LET x=2
sC: HEXT 9! HEXT f Z1Z IF le=2 THEM LET x=3
38 DATA 249,249,24,62,68,68,255, ~1% IF le=3 THEM LET x=4
299 214 IF le=49 THEM LET x=5
a2 DATA 1246,255,219,255,153,12 215 IF le=S THEM LET x=6&
2,129,193 215 IF le=S THEHM LET le=5
57 DATA 32,1,72,16,8,9,68,16 22% LET ==IMNT (RMD¥24)+1
o DATA 0,136,8B5,34,8,136,85,3 235 PRINT AT x,.s23 IMK 43" B *;A
" T 1,=23" "
"3 LET sc=92: LET 1i=35: LET en= 242 PRIMNT AT z,mj IMK 9§ A "
3: LET 2z=19: LET m=12: LET le=l 25@ LET m=m+ (INKEY$="8" AMND m<2
1973 REM X¥XIMNSTRUCTIOMSHk¥X 8)-(IMNMFKEYE="5" AMD m>9)
118 FLASH &8: BRIGHT &: OVER ©&: 248 IF IMEKEYS="2" THEHM GO TO 359

e e e e —————ee T LB R A S
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273 IF IMKEY$="6" AMD en>@ THEM 709 REM ¥¥¥EXPLOSIOM%%%
GO TO 490 7168 PRINT AT x,s+1; IMK & PAPE
280 LET s=s+(RMD>.4 AMD s<38)-( R 2j}“C*: FOR v=48 TO 55: BEEP .9
RND>.4 AMD s>1) 3,2 MEXT wv: PRINT AT x,s3* *:
298 IF x>=18 THEM GO TO &00 71% LET sc=sc+25
= 308 LET x=x+1 72¢ GO TO 218
310 BEEP ©.004, x 1930 REM %%%GAME OVER¥#%
315 IF sc=18@ THEMN LET le=2 1P@% FOR 9=1 TO S: FOR =0 TO 7:
316 IF sc=2088 THEM LET le=3 BORDER #: BEEP .@3,%: MEXT #: M
317 IF sc=380 THEM LET le=4 EXT g
- 318 IF sc=608@ THEM LET le=S 1919 BORDER @: PAPER ©: CLS : PR
340 GO TO 232 INT AT 10,103 "GAME OVER"
358 REM %¥%FIRE¥¥% 1828 PAUSE 3@
355 PLOT 8%(m+1)+3,24: DRAW @, ( 10328 PRINT AT 10,101 INK &; PAPE
17,9-x)%8: OVER 1: PLOT B%(m+1)+ R 23 "CCCCCCCCC": FOR a=1@ TO 208:
3,24: DRAU @, (17.9-x)%8: OVER 1| BEEP .@2,4-a: MEXT a: PRINT AT
340 FOR p=10 TO 15: BEEP .90S,p 10,105 " ": PAUSE S@: CLS
: MEXT p: OVER &:
378 IF m== THEM GO TO 700 1848 PRINT AT S,@; "FIMAL SCORE="
318G GO TO 240 i sC
4080 REM ¥%¥EMERGY SHIELDS*¥*¥ 18%8 IF sc>hi THEM LET hi=sc
1666 PRINT AT 7,0j “HIGH-SCORE="};
hi

1865 PRINT AT 9,0} "LEVEL="jle

1878 IF sc4<=8 THEM PRINT AT 15,

GI"P ATHETTI Cie

1675 IF sc>@ AND sc<38& THEM PR

i INT AT 15,;"MOT BAD - TRY AGAIM
. %

! ' 1988 IF =c 380 AMD sc<7@8 THEM

: PRINT AT 15,8; “GETTING BETTER"

™ 1398 IF ec>7@@ AMD sc<88& THEM

PRINT AT 15,8 "EXCELLENT'"

189S IF =c>888 AMD sc<%8@8 THEM

! A ' PRIMT AT 15,8; "SUPREME CHAMPIOM!®

[LIVES) : S [SHIELDS]:3 (LEVEL] : 1 i WS

1198 IF sc»>l1888 THEM PRIMT AT 1

: 5,83 PAPER &3 INK 23 FLASH 13 "uUL

[SCORE) : 25 fHIGH-SCORE) : @

41¢ FOR n=18 TO 2 STEP -2: PRIN IMATE SUPREME CHAMPIOM!''!!11w

T AT n; 85 IMK &5 PAPER 913 "DDDDD 120 PRINT AT 20,0} "Press any ke
rrePPDDPDDDDDDDDDDDDDDDDDDD®: ME ¥y to play again...."

T n 1258 FOR c=1 TO 5 FOR x=@ TO 7.
429 PRIMNT AT x,s+l1lj IMK &§ PAPE BEEP .@1,x+c: BEEP .922,x+c! BEE
R 2§4"C": FOR v=498 TO S35: BEEP . P .83,x=-cf NEXT xI NEXT c

02,v: MEXT v: PRIMNT AT x,s+1j" " 1309 PAUSE ©8: CLS : GO TO 7@

438 FOR n=2 TD 18 STEP 1: PRINT

AT n,8i"

"!: MEXT n: PAUSE 1@
149 LET en=en-1
468 GO TD 210
&8 REM ¥X¥LIVESH¥**
618 LET li=li-1: IF 1i=@ THEM
GO TO 558
615 PRIMNT AT x,s$" v
420 FOR =1 TO 2: BEEP .95,20:
BEEP .935,9: BEEP'.P94,2: BEEP .05
y1: MEXT #
&38 GO TO 210
&5 GO TO 199@
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: PRINT N PLOTTER
PAINTBOX

& Superb Graphics
— without expensive hardware!

PAINTBOX gives the 483K Spectrum
owner every facility to produce excellent
graphics — easily, quickly and
professionally.

There's no need for expensive
- hardware. PAINTBOX is flexible. precise
~and incredibly simple to use!

Just take a look at some of the
- facilities available:
- UDG EDITOR

The facility to define up to 84
ﬁwhﬂ:s. characters which can be stored in
mﬂh&lt programs for instant recall

its own built-in machine code!

UDG DRAWING BOARD

UDG planner for the 4 banks of
characters. Facilities include: MIRROR
IMAGE. ROTATE. INVERSE, FILE
SKETCHPAD

Experimentation ‘window” that
allows you to try-out vour UDG ideas under
development.

PRECISION PLOTTER

Amazing versatile high-resolution
drawing board which includes PAPER
choice, PLOT, DRAW. DRAW
RADIALLY. CIRCLE. ARC. (WER,

FILL. instant change of INK and BRIGHT.,
multi-function ERASE and STORE

Cursor is controlled by kevboard or
Joystick with FAST, SLOW, and Cursor size
choice!

SCREEN PLANNER

For the best of both worlds!
PRECISION PLOTTER and UDG
CHARACTERS! For ¢t rmr-lrl-: SUTeen
planning of graphics. A multi-purpose
facility to enable vou to produce superb
screen graphics!

All results can be sent to a printer,
saved as SCREENS$ or SAWVED as CODE
with its built-in machine code routine for
instant recall from BASIC.

The program is complete with a
cassette demo and a 28 page booklet
describing in easy-to-understand language
how to use it, plus many tips for storing
and using your graphics in programs.

Instant machine code | %

for gra

PRINT N" PLOTTER
SCREEN MACHINE

graphics utility to use with PAINTBOX or
any other graphics hardware or software!

It gaves a wide range of facilities to
enable you to mamipulate graphics and
text, saving time, memory and giving truly
professional results,

For instance: SCREEN MACHINE
COMPRESSES Screen Files to cram even

phics and text, s & )

SCREEN MACHINE 5 an imvaluable ™

more into the memaony!

It COMPILES text, graphics
characters or UDGs instantly into machine
code diving tast smooth access to the
LCreen.

It CREATES re-callable Multiple
Screen Files automatic ally with its own
built-in machine code!

It ENLARGES screen sections in
2X steps.

It REDUCES the whole screen in
2X steps!

It RECOLOURS vour screen
graphics either globallv or selectively!

It MIRRORS the screen I:.Tt to right
making flip-action animation easy’

It RELOCATES vour screen graphics
to anv other part of the screen with block
or high-resolution scrolls!

It SUPERIMPOSES screen graphics
giving incredible ‘mixing’ results!

It SAVES evervthing to lape or
Microdrive for use within vour BASIC
programs!

Theres no doubt that SCREEN
MACHINE 15 a major graphics toolkit for
the 48K Spectrum. It is completely menu-
driven and comes complete with demo
program and fullv-documented instruction
booklet.

Another first from Pont o' Plotter!

PRINT N PLOTTER
ZX SPECTRUM JOTTER
Pre-planning vour screen
made easy . . . and precise!

Print n" Plotter JOTTERS have
hecome a houschold word for the Sinclair
enthusiast.

Despite various imitations our
original ZX SPECTRUM JOTTER is stll
the one people prefer!

Of course it could be because it is
professionally produced . . | the quality is
superh.

And the fact that it is BIG SIZE A3
{16':" x 114" is a distinct advantage
when working in high-resolution,

It's also 100 pages thick. 50 pages of
PLOT gnds showing each numbered pixel
co-ordinate and 50 pages of PRINT grids
showing every character and graphic
character position and INPUT lines.

Each page also contains 24 UDG
phnmng grids (2400 per pad).

Consider also the fact that it is

Mﬂaﬂ printed on Artist’s Detail paper . . . thick

enough to take any writing, dmumg or

ked colouring, vet thin enough to overlay onto

J a drawing and trace-off.

For pre-planning graphics, text,
tabulation or ::m!hjng to produce 'vn
screen a Print o Plotter JOTTER won't be
beaten,

The complete package comes with a
set of coloured pens, a Pixel ruler and a
handy corrugated storage tray.

If yvou ude PAINTBOX, SCREEN
MACHINE or any other graphics utility . .
vou Il do things better with the ORIGINAL
Print 'n’ Plotter JOTTER!

GRAPHICS PROGRAMMING MADE EASY-
 PRINT N’ PLOTTER WAY!

PRINT N PLOTTER
KEYBOARD OVERLAYS

The simple answer to
“Which key?"

Print 'n” Plotter KEYBOARD
OVERLAYS for the standard ZX Spectrum
kevboard are the economic answer to
“Which kev does what?”

If vou program. or buy commercially-
produced software, sooner or later youll be
faced with a mind-bogigling mass of keys
that perform different functions.

This can be as simple as the “FIRE™
button in a game or as precise as the
“analvsis” button in a scientific program.

Let's face it. the Spectrum kevboard
15 complicated enough so why not take the
¢asy way to remember . ..

. . lav over the kevboard a Print 'n’
Plotter OVERLAY and write the function
underneath . . . it’s childs play!

Then keep the OVERLAY for the
next time vou use the program

Print 'n” Plotter KEYBOARD
{NVERLAYS come in packs of ten.
Punched to fit vour Spectrum. Priced to
suit your pocket!

PRINT N" PLOTTER
ZX PRINTER PAPER

Print 'n" Plotter Products also
market ZX PRINTER PAPER thal gives
good, clear print, eminent feeding qualities
— probably the best youll find in the UK,

FAST DELIVERY and
economically priced . . . vou won't find
hetter!

CREMT CARD 24HR. ANSAPHONE
ORDERS

01-660 7231

I (1 v 03008 bl foor Ddealer and other enguaimies ll

Post to: Dept £. Print 'n” Plotter Prodocts Lid.,

19 Borough High Sirect, London SE1 95E,

I ey sl l
PAINTEOX SOFTWARE & £8 25

I =UHEES MACHIME SCFTWARLE & 08 25 l
SFEUTHUM NATER PALS @& 500

I SPECTRUM KEYBOARD OV ERLAYS § £2.95 '

! |

H
1 1

FHIMAS EX PRINTER FAPER e £12.50
M poces enclide 1)K postagse and VAT

| emichose: semmttanes m fll
Please bl ms Acovss ML and 'V sa™Mastercand v

1 hwereeas candoen pasar ui'.?'_".'fr.ir;__ﬁgi.'r..'d'prﬁ L e

audilitwerial | |1||J'|I4.h
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HARDWARE REVIEW

One of the first add-ons that a
computer owner may con-
template buying is a joystick of
some kind. The increase in con-
trol that this provides is of ob-
vious benefit to the dedicated
games player. In addition it is
becoming increasingly
necessary for some of the com-
plex graphics packages that are
appearing for the Spectrum,
However if you have not yet
taken the plunge and are now
contemplating the purchase of
some form of controller you
have a difficult choice ahead of
you. In essence, most of the ac-
tual joysticks are very similar,
and your eventual purchase will
be based upon personal
preferences for shape, size,
ease of use etc., but the biggest
decision to make will be that
concerning the vital link bet-
ween your joystick and the com-
puter i.e. the INTERFACE.
Interfaces allow the use of
joysticks with compatible soft-
ware, and although there is a
great variety of material
available for use with all the
more common Iinterfaces no
single one will give you control
over every game, unless, of
course you opt for a PROGRAM-
MABLE INTERFACE. These
claim to give you joystick com-
patibility with ALL software.

Non

programmable

Kempston
£11.95

Probably the nearest thing to a
“'standardised’’ interface. This
unit has been around almost as
long as the Spectrum itself and
most games have a Kempston
option.

The unit works by utilising
the IN31 function and so the
keyboard is not enabled. This
also means that a program must
cater specifically forit and some
of the earlier games don’t. To
get over this Kempston market a
set of tapes which will convert
some of these to operate with
their interface. each of these will
cost £4.95,

The box plugs into the port of
the back of the Spectrum and
the joystick plugs into a stan-
dard 9 pin socket at the front of
the unit. This means that the
joystick leads trail over the
keyboard and if you have a full
sized keyboard then this plus the
fact that the box has a "lip”
means that fitting it is a great
problem.

Although it's starting to
show it's age there's still plenty
of life in this well tried and loved
device.

INTERFACITS —

- Joystick
interfacing
iInvestigated!

A comprehensive round up of the unit:
available — checked out by our team

of reviewers

Interface Il
Sinclair Research
£19.95

A multi purpose unit which in-
cludes two joystick sockets, a
ROM cartridge socket and a
limited through port,

Sir Clive in his wisdom,
decided to use his own '‘stan-
dard’’ for operating his interface
and this is not the same as
Kempston. This means that

many of the earlier games will
not operate with it although
most of the recent programs in-
corporate an interface |l option.
Infact many games have alarger
choice of joystick options than
gameplay options!

When provided, two joy-
sticks can be used simulta-
neously and this is the greatest
advantage of this unit. It has
been on the market for quite a
while now and the presumed
flood of cartridge programs has
not materialised. This is really
the power of this unit and if they
are not going to be produced
then it has limited value as a
joystick interface.

RAM Turbo

Ram Electronics
(Fleet) Ltd.
£22.95

Similar to the Sinclair Interface

ll. this unit has two joysti
sockets and a cartridge slot.
also has a through port but inth
Turbo it is a full one unlike t
Interface II.

The Sinclair format is not
ed, but both Kempston (IN3!
and Protek lcursor keyl
systems are supported. | don
know if this means that only o8
joystick at a time can be used:
we never received a review uni

Games Ace

Vox Box

Datel Electronics
£29.95

Although requested, neither ¢
these units were sent
review, so I'll just give a mentia
of the information available.

Games Ace works on th
Kempston function so it willb
compatible with that option, |
also has the bonus of includin
circuitry to output the sound |
the TV where the volume canh
controlled.

Vox Box is the same as th
Games Ace but also includes
speech synthesizer based onth
allophone system. Sounds &
teresting.

Pro Joystick
interface
Kempston Micro
Electronics Ltd.
£19.95

After a long run with their bes
selling interface Kempston hav
decided to introduce this modé
Similar in many respects to th
Sinclair Interface Il it seem

68
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—

much more versatile. As it's hot
off the production line we
haven't yet seen one. However,
I'm told that it has three
separate 9-pin plugs which
cover Kempston's own system,
Sinclair I/F Il standard and the
AGF/Protek cursor key format.
There is also a ROM cartridge
port. With Kempston's ex-
perience in the market it's got to
be worth a look.

Tet‘:l'liml Ltd
noiogy .
£8.50

One of the cheapest interfaces
on the market, this one operates
on the Kempston standard and
is claimed to be wobble free.
Sold complete with a
Quickshot-style joystick for
£156.50.

Even more useful is that
should you forget to change the
switch or get the wrong option
then you can safely change the
option once the program has
been loaded and is actually runn-
ingl!

An interface which | would
recommend to any dedicated
games player who requires a
simple, effective means of
joystick control.

Protek also market a presen-
tation pack of joystick, interface
and their own flight simulation
program for £24.95.

AGF Joystick
Interface Il
£9.95

AGF have two joystick inter-
faces on the market at the mo-
ment — one programmable and

the other not. Interface Il is the
non-programmable one, but
there are versions for both the
ZX81 and the Spectrum,

The interface will accept a
wide range of joysticks including
Atari, Starfighter, Le Stick etc.
and has facility for a second
joystick to be used. Thare isn't
much to it in the way of hard-
ware, just a few plugs and
sockets and six chips. | noticed
they have rubbed off the
numbers on the chips to deter
people making their own, but at
£9.95it"s not worth the bother,

The interface just clips on the
back of your computer and has a
rear extension for more add-ons,
With a joystick plugged straight
in it will mimic keys 5,6,7,8 and

0 and the second port will give
you T.Y,U.l and P.

Toconvert games that do not
use these keys, you will have to
purchase AGF's software and
you have a choice of two casset-
tes. Tape one will convert
Arcadia, Schizoids, Hungry
Horace, Horace goes Skiing.
Spectres, Penetrator and tape
two converts Centipede,
Planetoids, Jet Pac, PSSST, 3D
Combat Zone and Invaders.

After you have loaded the
cassette it will ask you which
game you would like to play and
after running the tape further it
will automatically find the cor-
responding software to convert
that game and tells you when to
load your game.

ZX COMPUTING OCTOBER/NOVEMBER 1984

On the inlay, it lists the
games you can use the interface
with. | would have thought it
would have been better to list
the key operations as well so
that it would be easy to find
what other games you could
play with it.

You can buy the interface,
software and joystick direct
from AGF if you cannot find it at
your local store. Cassettes are
£4.95.

It is a slightly ‘Heath Robin-
son’ way of connecting a
joystick but it is cheap.

Clive Smith

DK'Tronics Joystick
Interface
DK'Tronics Ltd.
£13.00

Another little shiny black box
{7 x5 x2 -5cm.) to get quickly
forgotten somewhere between
joystick and computer is the
DK'Tronics Joystick Interface.

It has a firm positive fit into
the expansion port at the rear of
the Spectrum, although
because only 22 of the contacts
on the edge connector are used,
the actual fitting tends to require
more care and caution than with
other units. There are two nine
pin, ‘D’ type ports at the top of
the unit and both are clearly
identificable. The first is for use
with software using a key
change option or using 6,7,8,9
or O keys. The second port uses
the IN31 command is therefore
for use (software compatible)
with the Kempston type
joystick.

The test routines and a few
example programs (one using
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machine code) are given in the
accompanying instruction
leaflet, for those people who
want to stretch themselves
beyond being mere players, who
want to incorporate their
joystick and interface into their
own programs. And for those
programmers who want to use
two joysticks to control two
separate objects at the same
time on the screen, then both
ports of this interface can be in-
corporated simultaneously into
programs.

Just out of interest, | wonder
how many micro-users actually
do use their joysticks and inter-
faces for anything else besides
playing commercially produced
games/

Colin Christmas

Programmable
Interfaces
Rainbow
Electronics
£24.00(+ E3.00
extra for a
through-port)

Another interface which never
made it to our office in time for
this roundup.

The interface includes a built
in amp and speaker, the joystick
socket and the programming
switch are positioned at the
front (with all the associated
problems).

CCl (Custom Cables
international)
£15.00

This unit is programmed by
means of software supplied on
tape, and this means that you
have to load in the program sup-
plied before loading your game.
This isn't a great problem as it is

a short program and setting up
the keys is straightforward and
only takes a few minutes. The
unit we had didn't have any in-
structions. CC| promise that
they are supplied with each pur-
chase — we just had “‘a very
early preview model'’. Never-
theless | found it simplicity itself
to operate even without them —
which can’t be bad.

The only problem is that
some games don’'t tell you
which keys the program uses so
you have to load them in first to
find outl This is only a problem
the first time round because, be-
ing sensible, you kept a record
for the next time, didn't you?

The unit proved reliable and
effective over a three week
period of constant and frequent
use and | see no reason why it
shouldn’t perform admirably for
a long, long time.

At the price it is probably one
of the cheapest of it’s kind and
worth considering if, as it is for
me, money is a prime factor.
Jim Watson

Programmable
Joystick Interface
Stonechi
Electronics

£24.45

As with most similar interfaces
this is simply a plug-in unit which
requires no additional links such
as flywires of extra tapes to
load. The unit itself measures
90 x75 x35mm and is con-
toured to fit snugly to the rear of
vour Spectrum. It features a
three-way switch at the front
enabling the user to select any of
the three modes; Program, Play
or Normal operation (where con-
trol relies upon the keyboard
alone),

The interface draws its
power from the computer and a

smallred L.E.D. indicates power
on. A standard 9 pin Atari-style
joystick socket allows the use of
your favourite zap-em-stick|

It is at this stage that my first
complaint appears. No doubt
many satisfied users will
disagree, but why, when an in-
creasing number of games re-
quire the use of at least two ax-
tra hands, does the port have to
be placed so that the joystick
lead runs right across the
keyboard?

Programming of the interface
is fairly easy — set the selector
to the Program position, press
the appropriate direction key
and move the joystick into the
relevant (or not so relevant)
position. The small, but ade-
quate, instruction sheet advises
that the most complex functions
be dealt with first and this gives
rise to the second little guibble.

As opposed to certain other
interfaces available, the
Stonechip requires the FIRE
function to be input separately
for each and every direction.
This is sometimes not all that
easy when you require one hand
for the keyboard, one for the fire
button and direction and one to
stop the mobile joystick from
sliding off the table!

Apart from that, the pro-
gramming of this interface is a
straightforward, it not lengthy,
process. Programming com-
plete, just move the selector to
Play and away you gol One addi-
tional feature is the Normal posi-
tion that allows the joystick to
be removed without loss or cor-
ruption of the keys already pro-
grammed.

The unit was tested with a
variety of joysticks and perform-
ed perfectly well with all of
them. Included in the instruc-
tions is a sample program to
enable practice — programming
prior to testing on the real thing.

If a Programmable Interface
is the sort that you require then
this should be considered. It is
slightly expensive in comparison
to some of the updated and
newer models now appearing,
but nevertheless is a tried and
tested product that has stood
the test of time.

Mike Edmunds

The Cambridge
Joystick Interface
£34.95 (including
joystick)

This interface has a through-
port at the back which is very
useful for using other units like
speech or sound devices. The
unit also has a lip on the front to
help prevent “‘wobble’” but if

you have a non-standan
keyboard it gets in the way.
There is the usual nine pe
plug on the left hand side for th
joystick and the overall size & y
11.5cm x 3.5cm x 7.5¢cm.
Touse the interface you haw
to load a tape first which pro
grams the interface to respont g
to the appropriate keys. If th n
game you're using fails to giv p
this information on the instruc it
tions then you have to load thi
game first to find out! However
once you have programmed |
set of key-sequences, they ca
be saved on tape (the reversi "
side of the tape has been lef
blank for this purpose and prov e
sion is also made for saving & .
microdrive) and many game .
can be saved at one time. Yol .
are able 1o check the joystid |,
position at the end of the pro ,
gramming sequence. g
This interface is sold com
plete with a joystick and tape .
the joystick is availabl
saparately and is reviewed &}
such, c
The interface is a bit fiddly & r
use but has proved compatibk
with all software tried, but whet
an option of joystick or keyboan <
is offered from within a pro 4
gram, you must use tht
keyboard one as the joystick op
tion frequently does not work.

M J Maggs

Programmable
Joystick Interface
Downsway
Electronics (UK)
Ltd.

£22.95

The Downsway Programmabk
Interface, which has bees!
available for quite some timel
now, is at first sight rather ¢!
plain black unit which plug!
directly into the Spectrum’s rea !
expansion port. It measuret
65 x95 x26mm and has i
dual-position switch on the rea |
and a standard 9-pin joystich
socket on the right side of the |
unit. This is one of the advan
tages that this Interface hat |
over some other units currently
available, in that the keyboard i !
left uncluttered by contrg
cables and therefore can be us |
ed in conjunction with the,
joystick. This gives the user 1,
wide range of control options |
which can be a distinct benefi |
considering the handful of key
that some programs demand. A |
small instruction sheet provided |
with the Interface gives all thi
information that is needed
make your joystick compatible |
with any program.

Programming of the Interfact ,
can be achieved either prior t |

e e I R S
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agame or after the game
. This facility takes
care of all those programs that
have no detailed instructions on
the cassette inlay. To use this

§

g:n‘ mode press the key for
specified command and
move the joystick to the ap-
propriate position. Release
joystick and key then repeat for
all other movements. In essence
that's all there is to it!

After programming (a few
minutes work) switch to the
‘play’ mode and away you go!

In operation the unit perform-
ed perfectly and on the odd oc-
cagion when a mistake was
made it was a simple matter to
re-program the offending key
without the necessity of going
through the entire procedure

The FIRE command is in-
dependent of direction com-
mand and this means that FIRE
has only to be programmed
once, as opposed to the multiple
movement/fire operations need-
ed with some interfaces.

The unit was tested with
several joysticks ranging from
the cheapest to one of the most
gxpensive available and it per-
formed equally well with all, the
only noticeable difference being
a somewhat coarser movement
with one of the cheaper joy-
sticks. Of the many programs
used with this interface only two
gave any problems — keys
could be programmed but press-
ing the firebutton caused the

to restart. As it happens
particular games weren't in-
tended for joystick use anyway!

In conclusion, if a joystick in-
terface is high on your list of
priorities then it may well be
worth your while paying a bit
more for the extra flexibility that
this excellent little unit provides.
Mike Edmunds

Fox Programmable
Interface
m Electronics

£34.95

Ihave used this unit consistantly
over a four week period with a
wide variety of games and |
recommend it to anyone looking
for such a unit.

Itis a rather large unit and the
long suffering DK'Tronics
keyboard needed another bit
removed before it would fit! The
standard case presents no pro-
blems however.

Theunit has a through port so
you can use other interfaces
behind it. the Currah micro

HARDWARE REVIEW

speech unit worked fine at the
back, and the standard 9 pin
joystick socket is near the bot-
tom of the right hand side of the
case, Just above the socket is a
small, two-way (up/down)
switch. On power up the switch
should be in the down position
— switching it up instantly
presents on screen amenuof 16
possible combinations of
responses and options to create
or select a set or to exit.

The more knowledgeable
among you will have worked-
out that the unit must contain a
programmable chip of some
sort. The program and set of key
combinations are kept per-
manently refreshed by a battery
which is constantly recharged.

What happens if something
goes wrong?

The interface is supplied with
a back up tape and also your
own sets of positions can be
savead on tape and easily raload-
ed into memory if needed. A few
times | had to perform this
operation due to the awkward fit
with the keyboard but it was no
real problem.

Documentation is good,
covering all the operational
details and alsohow touseitasa
pseudo ROM. All in all easy to
use and one of the most im-
pressive joystick interfaces I've
used

AGF Programmable
Joystick Interface
£26.95

AGF sell a version of this inter-
face for both the Spectrum and
the ZX81 and both cost
£26.95.

The interface works by
duplicating the keyboard layout
with a grid of wires. The wires
ending in crocodile clips can be
attached to the wvarious grid
wires to route specific keys to
the joystick. This means that all
games can be controlled by
joystick although you must use
the keyboard option and not the
joystick one when provided.

The joystick is connected by
a standard 9 pin D socket soitis
compatible with the majority of
the sticks on the market, two
sockets are provided for two
sticks for two players to play
alternatively. Both sockets
operate on the same keys and
both sockets and the keyboard
are always operative. A possible
cause for dispute when used by
two playersl A set of quick
reference cards, a demo tape
and a stick on chart completes
the package.

The sight of uncased wires
and chips may put off some
users, but treated reasonably,
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this is an almost foolproof
method of providing joystick
control to any game.

The unit has a through port
and further peripherals can be
added afterwards, | used a Cen-
tronics interface and a speech
unit with it and had no problems.

Switchable
Interface

Protek Computing
Ltd.

£19.95

An interesting and unsual idea
from Protek is to provide the
ability to switch between the
common interface options. The
interface has a three way switch
at the back marked, logically, 1,
2 and 3. Setting the switch will
give you compatibility with Pro-
tek/AGF (cursor keys), Kemp-
ston and Sinclair Interface Il for-
mats respectively.

Between these three options
| should think that around 90%
of the software on the market
can be used with this unit. The
only programs which will cause
problems are those where no
joystick options are provided
and keys other than the cursor
keys are used, and there can't
be many of those!

The case is quite small and
neat with the usual 9-pin plug
fitted in the right hand side of the
unit. This is a handy position to
allow the joystick lead to clear
the keyboard.

The instruction leaflet is as |
like them, written in a simple
step by step manner with
diagrams — if you get it wrong it
certainly won'‘t ba Protek's
fault,

My biggest criticism is the
lack of a through-port, but with
other devices available to com-
pensate, it's not as drastic a pro-
blem as it used to be.

Using this is a delight, even
though most programmables
are quickly and easily program-
med, sometimes it doesn’t seem
worth the bother. With this cne,
compatibility is usually available
at the flick of a switch.

Firmware
Programmer
interface £29.00
Software
Programmer
Interface £22.95
Voltmace Ltd.

Two other interfaces unseen by
us. One is programmable by us-
ing a two-way switch and the

other by using a program on

tape. The most interesting item
that I've seen from this com-
pany must be their Delta 3
joystick, which has a rec-
tangular base, three fire buttons
{to alow for individual styles of
holding the thing), and a finger-
tip type joystick at £10.00.

Pace Computing

This company advertises a pro-
grammable interface for
£26.00 which they say does
not disable the keyboard and
can be reprogrammed during a
game. No further information is
availabe so far,

East London
Robotics Ltd.
£15.00

Designed to be sold with their
Trick Stick (of which we're still
waiting for a review sample), it
appears to be similar to the AGF
programmable interface, in that
flyleads which are connected to
pins to mimic the keyboard are
used.

If bought with the Trick
Stick, then it will only cost
£10.00, which can't be bad!

Dk'Tronics Ltd.
£22.95

This is Dk'Tronics deluxe inter-
face and is programmable from
the keyboard by using the
switch provided on the top of
the unit, or via the program sup-
plied on tape.

There is only one socket pro-
vided on this model, but as it is
fully programmable there isn’t
any need for two separate
sockets to cover the different
methods of providing control.
The socket is located on the top
of the interface next to the
switch.

During operation, the
keyboard is still enabled so that
complex games requiring more
than five keys to be pressed can
still be played.

At the time of going to press
we haven't been able to obtain
one because they're short of
stocks, however Ms Green of
the company assures me that by
now their stockroom will b2
overflowing. The information
given to me claims that move-
ment in seventeen directions is
possible, | will be most in-
terested to put this through it’'s
paces!

A full through port is included
and it is claimed to be microdrive
compatible, the usual lip at the
top of the interface is there and |
would also be interested in try-
ing it for compatibility with one

"
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of their
keyboards.

Protocol 4
AGF Hardware
£30.95

The very latest unit from AGF,
this is an interesting looking in
terface. It lies flat and is pro-
grammed by a set of reprogram-

superb looking

mabile cards which are snapped
into place on the interface

The device is supplied with
three pre-programmed cards to
cover Kempston, Sinclair and
Protek/AGF (cursor keys). An
extra, blank card is supplied for
YOur own use

This is a great advance on
their older interfaces in style
and ease of use, however,
ZX81 owners will be pleased to

know that AGF are to continue
producing and selling their old
units because, as Mr. Fosberry
told me personally, the demand
by ZX81 owners is as great as
that from Spectrum owners.
The unit has a full through
port and amazingly, up to five of
these can be connected and pro
grammed individually for multi-
ple controll The latest Quickshot
Il joystick is supported and the

socket for the joystick is place
on the side of the unit.

Yet another small but usefd
extra is a reset button to allo
you to turn the computer on and
off without having to pull th
plug each time with the eventul
problems this causes,

Shightly expensive but for them
dedicated games player pro
bably well worth the money

Endnotes :

We covered as many interface
as we would and I'd like to thani
all the companies that sent u
review units which allowed us %
write a mora comprehensivia
and detailed report.

| do realise that, as always!'!
these are written by people whi
are giving their own opinion
and you may or may not agre
with them. Overall we have tried
to give you an idea of what &
available but really nothing
substitutes for trying them fo
yourself at your nearest store,

There are probably a few
companies that we've missed, i
they would like to write and tel
us, we'll include them in ou
future features,

Each review was written by
the person named at the end, |
no name appears then it wal
reviewed by myself — it'sahart
lifel

. |

Downsway Electronics (UK) Rainbow Electronics, .

Addresses eyt |
Depot Road, South Leigh, |
Epsom, Witney,
Surrey. Oxfordshire OX3 6XJ. |

AGF Hardware,

26, Van Gogh Place, East London Robotics Ltd., RAM Electronics (Fleet) Ltd.,

Bogner Regis, Gate 1, 106 Fleet Road, .

West Sussex. Royal Albert Docks, Fleet, :
London E11. Hampshire GU13 BPA.

The Cambridge Joystick Interface.

40-42 Hobson Street, Fox Electronics Ltd., Sinclair Research,

Cambridge CB1 1NL. 141 Abbey Road, Stanhope Road,
Basingstoke Camberley,

CClI (Custom Cables Hampshire. Surrey GU15 3PS.

International),

Units 2,3 and 4, Kempston Electronics, Solidisk Technology Ltd.,

Shire Hill Industrial Estate, Unit 30, Sinclair Computer Add-Ons Division,

Saffron Waldon, Singer Way, 17 Sweyne Avenue,

Essex CB11 3AQ. Woburn Road Industrial Estate, Southend-on-Sea,
Kempston, Essex SS2 6JQ.

Datel Electronics, Beds. MK42 7AF.

Unit G, Stonechip Electronics,

Fenton Industrial Estate, Pace Computing, Unit 9,

Dewsbury Road 28, Burwood Grove, Brook Trading Estate,

Fenton, Mayling Island, Deadbrook Lane,

Stoke-on-Trent. Hampshire. Aldershot,

Hants. GU12 4XB.

DK'Tronics Ltd., Protek Computing Ltd.,

Unit 6, 14 Young Square, Voltmace Ltd.,

Shire Hill Industrial Estate, Brucefield Industrial Estate, Park Drive,

Saffron Waldon, Livingston, Baldock,

Essex CB11 3AQ. West Lothian. Hertfordshire SG7 6ES.
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car COStsS

s it time to retire the ~_family Rolls? Peter Lawrence
| drives From Norwich /, S

|with his program ( ;JTT

for the 2x81 or N MMMHI LA

‘Spectrum. )

—— )
O

Thisis a simple but accurate and
useful program for all motorists
lor sons and daughters of
motorists) to check upon how
much the gasoline guzzling
beastie is actually costing you.
Note that the # sign in the listing

should be replaced by the pound
sign. Happy motoring!
16 REM *¥%¥ CAR COSTS * %
il REM * # is pound sign # 2506 INPOT —
I 12 REM 3% % %% 996930 369 3 9 3 3% % % % 260 PRINT "H"; ¥
20 LET Y=3&5 2780 LET A=X
@ PRINT "MONTHLY CAR COSTS" 28¢ PRINT "R.A.C. subscription
49 PRINT .
I 50 PRINT "No. of days in month 298 INPUT R
="} . 88 PRINT "H"iR
e INPUT H 18 LET A=A+R
78 PRINT H 228 PRINMT "Car insurance
78 PRINT ="3
80 PRINT "MONTHLY FUEL CONSUMP 38 INPUT 1
P TION® 348 PRINT "#H";1
85 PRINT 358 LET A=A+1
22 PRINT "Miles travel led 268 PRINT "Repairs and service
8@ INPUT M 378 INPUT S
118 PRINT M SB@ PRINT "H"3S
1280 PRINT "Litres petrol purcha 9@ LET A=A+3
sed="1 A0¢ PRINT “"Tyre replacement
138 INPUT L =
148 PREINT L G1g INFUT T
158 PRINT "Cost of petrol 428 PRINT "H")T
| il 470 LET A=A+T
P a8 INPUT P 448 FPRINT "Depreciation
L 170 PRINT "W";P ="
180 LET G=L#%,22 a5@ INMPUT D
190 LET Z2=INT (M/G¥166+.5)/108 460 FRINT "W" 3D
208 PRINMT 452 PRINT
219 PRINT Zj"Miles per gallon” A4S LET A=A+D
220 PRINT 500 LET C=AY¥*H
2380 PRINT "ANMNNUAL COSTS" 518 LET B=C+F
235 PRINT S20 LET E=B/M
248 PRINT "Car tax 5380 PRINT "Car running cost="jI
=" NT (E¥106800+.5) /1001 "p per mile”
e e e e e B
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Portability 2

M P Moore of Petron Electronics '
describes the construction of a parallel [

1/0 board for use with the Portability :
Interface

In this i1ssue we show you how
to build a parallel interface board
to be used in conjunction with
the interface published in the
last issue. The Parallel In/Qut
Board has two 8 bit input and
two 8 bit output ports. We also
describe an LED board, which
allows your computer to light
LEDs (Light Emitting Diodes)
from the output ports, and
another board containing four
relays which can be switched on
and off by your computer.

Up to four of these parallel in-
terface boards could be con-
nected to the interface giving a
total of 64 input and 64 output
lines (eight, B bit input ports and
eight, B bit output ports), The
really dedicated enthusiast
could use the interface to con-
trol 64 relays...

puter's 5 volt regulator. In addi-

2 is connected to PWR, the port

tion — as a safety precaution — write line,
the positions of and GND For those who have already

have been swapped over. Table
1 gives the revised |/O socket
connections. All PCBs supplied
by Newtech contain the altered
circuit.

The revised copper foil layout
for the main interface PCB is
shown in Fig. A.

Four circled areas indicate
where changes have been
made. The link next to SK4 is
dispensed with and pin 14 of
each extension socket is taken
to + 9V rather than + 5V via a
new track which runs down the
right-hand side of the PCB. + 5V
now goes no further than the
link above IC2. OV/GND is taken
to pin 1 of each extension
socket rather than pin 2 and pin

made their own PCB from the
layout in the first part of this pro-
ject, Fig. B shows the alterations
that must be made.

There are three tracks (mark
ed with an X) to be cut and three
new links marked A, Band C to
be fitted. Use insulated wire,
especially for the 9V lead from
the edge connector. The points
where new links must be fitted
are marked, A, B and C; connect
them so that A joins to A, B joins
to B and C joins to C. Note that
one end of A connects topin 2 of
SK1; one end of B connects to
pin 1 of SK4 and that C (the 9V
lead) connects to SK4 pin 14
and the previously unused 9V
pin of the edge connector.

Parallel board i
connections

Fig. 1 shows how the parali
In/fQut board could be cof
nected.

Output port A is shown cofl|
nected to an LED board conta®
ing 8 LEDs. + 5V (VCC) and O
(GND) are taken to the boaf!
along with the eight outputs.

0.1 inch PC plugs an
sockets (supplied with the ki
are used to connect the ;:1a|ra=_-ll1
board to external circuits. {

Each output is connected vit!
a resistor to an LED: the LEDY
can be connected so that the!
indicate eithera 1 ora 0. If the*
were wired 1o indicate a 1 anf
the number 200 (for instance®
were to be output to port A, 1hﬂf:

r_

Important note I !
Shnce Dubll{:ﬂtlﬂﬂ 'Df thﬂ f“'St pan ‘ LED BOARD c "I"ICC e "l’!'_'c \,PAH“‘ LEL I'\II OouT BOARD "-.-‘_-:C I
of this project, the design of the 7o [ - e e o7 ! D7 i"‘
PCB has been changed slightly. | — = " |
Although the ICs on the main in- L [ e e |
terface board still draw their 5 -~ r ) | f——————t L !
volt supply from the computer, — E D4 | D4 i
this 5 volt line is no longer taken s JEI— """ - cd :
to the four I/0 sockets; instead 1. — Jalb—-——- D3 I I
the 9 volt line is used, requiring - [ ] b o o2} | | D2 {
each additional board to haveits : DY 01 b
own 5 volt regulator. This is to e | ] }|——esae l §
reduce the load on the com b e r~ = e ) 4] 0o L i
_| l i S.'H'I"II t
s [[GkD _ _ _ GNDJ i | |GND = I 1
JUTNPE':I;T | INFUT
= _— L ! LINES Vo
ov L}"h[}E f—— S : . —— 1
- [ D7 ! D7
— Ve
[ e e | | :
’ 1| 06 | | |es li
2] . d - | ~ =
_ . 1 | 05 [ LORY o '
[ — o=} — n
os [ a - Y J— I o4 2
,E i | T [e— :| | * 1 Y7 D ; h
"II - _— i—JE | P D3 | j D3 v
- > ™ : v
E : _] — J;l ?‘\\ D2 | | 02 l_”?:l' 4
Yt = . & "1 I
: J | J x . B | 01
¥ PINT PiNE [ - | | | t
: 1 ‘.!rl o . = [ ] —--I--+_.._—.—EE | L C
2 PO L. 1™ lono 1 | Veel J [ Jene o Ii
A PO S T o "
1 PE, Fia a
Table 1. Revised I/O e
socket connections. Figure 1. Paralle! I/O board schematic diagram. E
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E
M TAMAR 7

Figure A.

gLEDs 7, 6 and 3 would light
ince 200, in binary code is
$1100 1000.
i§ The LED board could be used
f 1o display numbers in the range
010 255 in binary code, output
o port A {or B).
Output port B is connected in
similar way to a relay board
containing four miniature relays
4§ - 2gain, note the VCC and GND
jjeonnections. Outputtinga 1toa
Jrelay will turn that relay on: if
ou wished to switch relay 2 on,
pu would output the number 4
which is 0000 0100 in binary;
o switch on relays 1 and 2 you
iwould output the number 6
ich is 0000 0110.
A method of connecting ex-
al switches to the board is
shown at port C. Unconnected
inputs will always read as 1.
en the switch is closed (on),
D0 will be taken to GND whichis
ogic 0 and the value read in from
Bport C will be 1111 1110 or
54. With the switch open (off},
he value returned would be
11111111 or 255.

Light detector

Port D is shown connected as a
ifight detector. An LDR is a Light
#Dependent Resistor; the
Bresistance of this component
[faters with the ambient light
[Bkvel. Atlow light levels the LDR
iBwil exhibit a high resistance

which falls as the light in-

reases.

LOR1 and R1 are wired so
that when the light level is high
D0 will be at logic 1 and as the
light leve! falls and the
resistance of the LDR rises

that of R1, DO will be pull-

#dto GND (logic O). This circuit

id be used as a daylight

Revised PCB foll pattarn.

detector which will return the
value 255 in full daylight and
254 in darkness. Since daylight
comes and goes gradually, there
will be a certain point where
LDR1 and R1 have about the
same resistance and DO will
alternate between O and 1; soft-
ware written for use with the cir-
cuit would have to take this into
account.

Programming the
araltliel interface
ar

The parallel interface board con-
nects to the main interface
published in the last issue via a
14 way DIP jumper cable.
Depending on which of the four
DIP sockets on the main board is

used, each of the ports on the
parallel board will have a number
to identify it (See Fig.2).

Each port is marked A,B.C or
D. Table 2 gives the number of
each port, A, B, C & D depending
on the DIP socket used,

It is important to ensure that
the DIP jumper plugs are the
same way round on each board;
the wire at the top end of the
socket on the main interface
board must be the wire at the
top end of the socket on the
parallel board. Since multicolour
ribbon cable is used for the
jumper cables, this is not dif-
ficult to check.

Let us suppose that the DIP
jumper cable connects the
parallel interface board to main
interface socket 1:

For the SPECTRUM

To output data to the parallel
output port marked ‘A’ (Fig. 2)
and to input data from port ‘D":

OUT 65407, 254 (selects ports
A& D)

OUT 65471, x (outputs the
contents of variable x to port A)
LET A = IN 65471 (reads the
data on the input port D to
variable Al

The following program will
display a count from O to 255 in
binary code on 8 LEDs con-
nected to output port A,

10 OUT 65407, 254

20 FORF=0TO 255 : OUT
65471.F : PAUSE 20 :
NEXTF

=1 VC'C -

[ -

06 -

[0

[REE
-

(3 e

[ e

(11 -

[0

o GND -
CHETPLNT o Nt
LINES =

0V GND -

L

[y e

1, -

14 -

01 -

Dy -

[ -

Do -
il - - L

LY

LINK

Y
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oy 'U":I: '!l"l"
= D7

el F

- 4

— ifPuT
= f LINES

(I

Figure 2. Parailel I/O board PCB component overlay.
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LEDT ISWIRED TO LIGHT FOR LOGIC O
LED2 ISWIRED TO LIGHT FOR LOGIC 1

AOW A—t— + o
AOWH —— -—a
L]

v
FROM OUTPUT PORT

Figure 3. LED board component averlay.

T TTTTTT]
T D O A
ot 4L

CuF

L
[

CATHODE = & ANOCH

Figure 4. LED connactlions.

{The PAUSE command is simply
to slow the count down s0 you
can see it ).

For the ZX81

Since the ZX81 has no IN or
OUT commands, the short
machine-code subroutines
demonstrated in part 1 of this
project must be used.

The following program will
count from O to 255 and will
display the counton B LEDs con-
nect to output port A,

1 REM [machine code)

10 POKE 16515.254

20 RAND USR 16514 (to
select device 254 i.e.
ports A and D

30 FORF=0TO 255

40 POKE 16520.F

50 RAND USR 16519 (to
output the value of F.
POKEd in line 40)

60 NEXTF

78

To input data use:

POKE 16515,n (where n is the
device number)
LET A=USR 165624

The data on the inputs of the
selected input port will be
returned in A: if the number
POKEd to 16515 were 253,
then data would be input from
port C (still assuming the parallel
board is connected to SK1 on
the main interface board).

Paraliel
input/output
board

construction

See Fig. 2 (PCB Overlay)

Using thin, single core in-
sulated wire, solder wire links
between the points marked, one
at a time. There are fourteen
links in all. Be very careful not to
allow solder to bridge across any
of the tracks which run close to
to link pads.

IC sockets should be used for
all five ICs plus one for the DIL
plug from the main interface
board. Solder these in one at a
time, again watching out for
solder bridges onto tracks which
pass between IC pins.

The voltage regulator,
Reg.1, should be soldered next.
It is very important to mount this
component the right way round
{otherwise the board will not
work), Insert is so that the flat,
all-metal side faces ICl and SK 1.

Next solder capacitor C1.
This is a large tubular compo-
nent, it must be mounted the
right way round (see overlay).
C1 will have one lead marked
(either the negative lead (- or
the positive lead | + ) so you can
see which way round it should
go. Don’t push this component
right into the board, rather leave
it standing about % " above the
PCB surface. It is a good idea to
put a small piece of insulating
tape around C1s leads so that
they will not short against each
other or, against any other com-
ponent.

Solder in the three 0.1¢
capacitors, C2, C3 and C&
These components can b
mounted either way round.

Finally, solder the right-angk
PCB plugs (the shorter end goe
through the PCB leaving thelon
ends pointing out to the sidesd
the board). There are eight ¢
these plugs altogether,
plug consisting of five pins.

Before plugging in the IC
check the board thoroughly §
ensure that all connections haw
been soldered and that there &
no bridges across any of the PC
tracks. '

Now plug the ICs in, one 8
time making sure you mou
them the right way round.
top end of each IC is marks
with a deep notch or circle cut
to the plastic, these cormrespon
with the ‘top ends’ marked &
the PCB overlay. If a circle iscu
into each end, and there is ng
notch, the deeper circle mank
the top end.

Construction of
the LED board

This board has been designed i
allow LEDs to be mounted §
such a way that they will sithe
indicate a logic 1 state or alog
0 state. See Fig. 3. :

First of all, solder the sigh
resistors (330R). Thess &
small tubular compaonents W
coloured bands (indicating th
value). They can be "
either way round.

LED1 is connected be
the top row of holes (Row Al
its associated resistor and
light up when the output pa
line, connected to the other
of its resistor is at logic 0.

LED2 is connected b

FROM OUTPUT PORT
—

aiNZ

a2

aiNi oilNd L

Q3 04

[

'ﬂl-ﬁ-‘l .HLAE- i HLAB' 'HLM-'}
L T oot v 3.1 3 1
BEEBEEFEEREENRH

NO NC. W NO NC W NO NC. W NO NC W

LS v J v ) i - A ;__"_,l

RELAY 1 RELAY 2 RELAY 3 RELAY 4

A

RELAY OUTPUTS
Figure 5. PCB component overlay,
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middle row of hole (Row B)
its resistor; it will light up
the logic level on the other
of its resistor is 1.
Itis very important that LEDs
mounted the right way
. Look at Fig. 4.
If you hold an LED up to the
you will be able to see the
of its leads inside the
ic case. One of these will
ble a ‘cup’ and the other
appear to be a smaller,
rer ‘arm’. The ‘cup’ is
vays the Cathode or negative
| terminal, while the ‘arm’ is
Anode or positive (+) ter-
nal

When you solder the LEDs in,
may choose any combina-
of logic level indication lie.

inLED1 or LED2) though it is
lly more useful to have all

LEDS indicating the same

ic level (1 or Q).

Remember that when an LED

gonnected between row A
its resistor the positive lead
STgotorow A; the negative
to the resistor: When an
is connected between row

and its resistor the negative
MUST go to row B; the

itive lead to the resistor.

Don't experiment by connec-
an LED between row A and
B — at best you willdestroy

LED...

When you have decided how
wish to mount the LEDs, in-
and solder them, one at a

ICe

CF
07 e

D60—

_—7

[ ey

(ol [ =

—i 08

DUTPUT e

—Y,
— D

03 Oy

[0 et
(1] [« T

D0 O—

2 03 INPLIT

| —_— %

— 5] ]

— 1]

OUTPUT s

il e INPLUT

—00

—G0

T:l 171
1
] D00

W Ch i
i‘-ﬂ)ﬂ{ c1 * SN 3 L 10
SE CiRCuwIT
oW Ok -I.- j I & 0y GND <
Figure 6. Parallel I/0 board circuit diagram.

nect to the N.O. terminal in- through the three holes as
US'“E the relav stead. shown. The middle transistor
board You can switch small DC lead (C — the Collector) is slight-

Each relay has three contacts
see Fin. 5 marked N.O. (Normal-
ly Off), N.C. (Normally Con-
nected) and W (Wiper or com-
mon contact).

When a relay is de-energised
(switched off) the wiper makes
contact with the N.C. terminal.
When energised, the wiper con-

LEDY

10 IRIDICATE A 1

L)
LR
FROM
> OUTPUT
PORT

LEDI &

W
2] AANA—O

LED4 r—“——r\.w—o
el

GND g7

4

10 INDICATE A O

W*

ON FOR LOGIC 1

FROM
OUTPUT
PORT |

W\
H $LEDY
LR

Figure 7. LED circuit diagram.

ON FOR LOGIC O

motors, bulbs etc. on and off
with these relays but they must
NOT be used to switch the
mains under any circumstances.

Relay board
construction

See Fig. 5

First of all, insert and solder
the four relays.

Each relay has a driver tran-
sistor (TR1 to TR4), these are
small, black plastic encased
components with three leads.
They should be mounted so that
the flat side of the transistor
faces away from the relay, the
three terminals being taken

ly nearer the relay than the other
two leads (B — Base and E —
Emitter). Solder the transistors
taking care to mount them the
right way round.

Next, diodes D1 to D4 should
be fitted. These are tiny glass-
cased components with a black
band near one lead which in-
dicates the Cathode or negative
lead. Be sure to mount these
components the right way
round. In each case, the
Cathode is the lead nearest to
the relay.

Finally, insert and solder
resistors R1 to R4 (5B0R).
These components are larger
than the four diodes and have
coloured bands which indicate
their value.

C
3 J ALAT

N.O
pr— o ————
N.C.
4 JHLAE
—_—N0
w
NG
a2
0/P PORT S -
- ———i
03 _H.(.'..
D4
a4 -l RLA4
|
04

Figure 8. Relay board
circuit diagram.

»
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How it works

See Fig 6.

ICs 2and 3are B1LS97 octal
tri-state buffers which have
their outputs connected to the
computer data bus. When PRD
and (one) PE line go low, one of
these buffers will be enabled,
causing the data on its inputs to
be placed on the data bus.
Should both PE lines go low (as
could happen), the result would

be indeterminate since this
would give rise 1o data bus con-
tention (Not very desirable).

ICs 4 and 5 are octal tri-state
latches whose output enable
lines are tied to GND. Data is lat-
ched into these 74L5374 chips
on the low to high transition of
CP, the clock input driven by a
PE line and PWR.

The board’'s 5 volt line is
derived from the computer 9V
line by a 5 volt regulator. Since

Buylines

All the components used in this
project with the exception of the
PCBs are available through elec-
tronic component suppliers who
advertise regularly in electronics
magazines.

The PCBs are available from
Newtech (Micro) Developments

Parallel Board costs £4.50, the
LED board 85p, and the Relay
Board £1.05.

Newtech will also supply
complete kits of parts for this
project which include the PCB
and all components, The Paralle!
Board costs £14.95, the LED
board £2.50, and the Relay

Ltd., 1, Courtlands Road, Board £11.95. Postage is extra
Newton Abbot, Devon. The at 30p per order.
Table 2. PORT
ouT IN
SKT. A B C D

1 254 253 253 254

2 247 251 251 247

3 127 191 191 127

4 239 223 223 239

small heatsink to it; in any ca
it very many relaysaretobec
trolled, a larger external po
supply would have to be used.

k|

this regulator will tend to run
hot, especially if many relays are
to be controlled by the com-
puter, it is a good idea to fit a

Parts list

Parallel In/Out Board

IC1 74LS32

IC2,3 B1LS97

IC4,5 7415374

REG.1 7805 + 5V regulator
C1 220uf 16v electrolytic
c2,3.4 0. 1uf ceramic

4. 20 pin IC sockets
2, 14 pin IC sockets
8, 5 way PC plugs and sockets,

1 PCB
LED Board _
LED 1-8, TIL 209 or equivalent |
R1-8 330R 5% i
1 PCB |
Relay Board
RL1-4 Subminiature PC mounting relays —

5 volt 56R
TR1-4 2N3T704
D1-4 1N4148
R1-4 E60R 5% “WW
1 PCB

BUGS

ZX SPECTRUM 48K

Wizard Soffware §

£5.95

Superb use of colour and animated graphics make this multiple
page machine code Arcade game a joy 1o :'.'|¢'-'J‘].' Iry this shick and
addictive game you have to manipulate BUGS. a software bug
whose task 1510 lay a track in order 1o mend faulty components on
the printed circuit boards inside your computer Aswell as mend ng
these boards you will have (o traverse the cables joining the
boards. 3 varieties ol demon hardware bugs, GLITCH, SPIKE and
HOTSPOT, chase you around, beware il they catch you or you will
be fnea

SPECTRUM CRICKET £5.45
Play either tes! maich or limiled over crickel. Selecl your leams
from the & available or choose your own players. Enjoy all the
features of a real game of crickel including three types of bowler
delivering a vanety of balls, batsmen running between the wickels,
umpires making appropriate signals and many more, 72 feld
posiions available. Score board continually updated dunng game
Good moving graphics. Al the end of a malch you have the option
ol a hard copy of the score cards on your prnter. Game save
facility

MR GULP — NEW RELEASE £5.45
MR GULP 5 a compulsive cookie ealer with an insatiable appelile
which 15 just aswell, since he has twenly different rooms ol Cookies
1o get through. The peculiar world of MR, GULP 15 inhabited by al
means of strange adversanes, amongsl these are the whirhng
aloms, the alarm clocks, the robots and the war machines and
many others that you will have 1o discover for yoursell. A melodic
colouriul :}flgmal and exciting maching code arcade game

Also avallable: Time Port 1 £6.95 Evictor £5.45 Fruita £4.95

All prices inclusive, mail order, cheque or poslal orders o
Wizard Software, Dept ZX, PO Box 23, Dunfirmline, Fife.
Also availlable from software retailers worldwide Sendlarge SA E (Tinx Sin)
for tull program calalogue. Royalties 1or maching code Spectrum software

DO ITWITH TRASNS-Ej"

Wouid you like to transter your Spectrum progroms from
(1) MICRODRIVE TO MICRODRIVE () TAPE TO TAPE
(2) TAPE TO MICRODRIVE (2) MICRODRIVE TO TAPE

Then do it with
sPASNT-F,SpEDD

ZX Spectrum 1648k

mukb=

TRANS-EXPRESS s ihe mos! comprehensive packoge of fourmic (L]
utilities for tronsterring Spectrum programs. They ore user- friendly Il B
simple 1o use, relioble & very efficient They go much beyond where
similor attemnpls folled, enabling you fo transter any kind of ams
tothe full 480K length - provided you do not infringe ﬁ"ﬂm
ANS-EXPRESS Is on essentiol microdrive companion on
involuable software back-up ulility

We ore offerring the entire % for £ 9.95 or o combination of
TAPE TO Mb(:’n‘tﬁ]?wf &M IVE TO MICRODRIVE for € 750
You can alsa buy eoch of the four programs separately for € 5.50
only

TO
Please send me 0 copy of TRANS-EXPRESS (DD (B) (@) Prense tick

where applecable
| enclose cheque/PO for -
e sne sl €100 bow crders custuide LI ) ap
Name

Address

T
(o)
M
!
C
R
0
D
R
i
v
E

EBOHAETIC BIBIT 112 Melrose Ave, London NW2
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SPECTRUM CAME

Card games are often good star
ing points for micro simula
tions. In particular Patience
games are good for they are
gready designed for one player
| find programming them a
fascinating insight into the
working of the brain. It is amaz
g how many factors we take
nioaccount when we so simply
ok at a card and decide that it
wil “go"'. The same decision
may well take several
subroutines each involving
several variables and loops.

Criticism is sometimes levell
#d at such simulations that they
bare pointless because you can

qstas easily use a pack of cards

i may be true, but it has

I

metyour error if for instance you
Hmmad a heart for a diamond
JiYou cannot do this without

many parallels in other branches
Iitni:n’ into @ progam so it is

@ways available, and if you are
8 in bed its much easier to
balance a spectrum on your
knee than a large tray.

Une major decision 1o take is
b decide just how much we
plow the computer to do. I
would be quite easy to write a
program and simply watch the

Spectrum play by itself. It's best
I believe, to allow the player to
goquite a lot, but to reject faulty
mputs. With an actual pack of
gards you can go back and cor

of life Why get out the
¥acuum cleaner when it might
b8 just as quick 10 use a brush?
Anyway a table to play on is not
best to avoid the problem. At the
same time we need to allow un
wee but not illegal moves
| hope you enjoy the

in

tricacies of long strings of
cards.....
Happy programming
Ray Elder

11 Up Patience

This is one of the simplest of the
great family of patience games,

of cards that can be shown in full
to a maximum of two rows of
four (or five if you omit gaps bet-
ween). This game needs a
display of nine cards and to
allow for an attractive deal |
have made a five by seven
matrix the order of the day. This
means that the pips on the cards
are not in quite the traditional

ard Corner
Patience Iili

This issue, Colin Gooch presents us with his
version of ‘eleven-up’ Patience.

places but | think they are still
acceptable

The cards are represented in
memory by five characters and
are held in a main string P$ in
which they are dealt and shutfl-
ed. Each card is made up of a
first character giving its ‘'name’,
the next two its value, the next
the suit and finally the colour

B (F ey +(F '
41, XS e RANT, AT Yidixialggt A" Programme
1366°1F (o o €8’ h A8 operation
I36X+E"-_EI!; lgT Y +3 I':ENEF'EINT AT v
,g,g. I ot I b T’EH ﬁ.q NT aT When loaded the programme
X 44 "I:H+H$ Y42, X +4 " ‘rTv:ﬁ will auto run and set up the
ifsgé" o " t4,X+2; 9 T Y8’ graphics using line 1760 on
Fg="0" :
(512 Mo 508", THEN rur gy o] Vards, The main programme
155%,){; : '* HTQ'F *?;é 5% ..‘_ l,n"r The first operational line Is
X4+2: X $="K" THEN PrﬁI:J AT v 1020 which produces two
< X4+2; " : H; :;’.“'EJ X+2, "ii--_ aT :,} defined functions to locate the
?5555‘5“ . te. X142, "iRAT Y4 printing of the cards to x and y
1409 HEH EET coordinates. The main loop,
1410 « HPPACK which is quite long starts at
34@45GEEEE;G7EBGQG9HISJ %gl?%g? 11_{34!'[:' It :ursrufull gives ‘:f_lﬂil.jdthﬂ
and depends entirely on the run - ':.\D'EE; OF Instructions Neid in
of the cards, but it can still be lines 1600 onwards, then in-
; Sl s itialises some wvariables line
quite frustrating and wl prac- 1650 Bos
tice your powers of mental DER P
ar:?hr::um;'I %E?E‘REH TII;ISTHLICE;FE INK 1 l:‘
Nine cards are dealt out and .
you must endeavour to get rid of
the rest of your cards by cover
ing either pairs of cards that total
11 orarunof J,Q.K. If youcan't
go you may deal one card on the 620 BoRpER =
centre. If you are still stuck then LS PR I,En:.”ﬁ;_-‘ _?F'F!F-"EH 3 _
: FOR N=5 To 15 fﬂb EnIGHT 1 T
you must resign, N8, INK & qu EF 10 PrINt lgT
The first thing that we must Lﬁﬁﬁ ;% p'a" ¥ l%ﬁ Ele’ BRIGHT 1: &
do before programming a card - R S e EREE . NéEst
game is to decide on the presen- CT IDNSﬂﬁH'éEEII.F'T,_?_-‘B Fgﬁ INSTRU
tation of the cards. A nine by five F?uISg ANY KEY lpn si‘-‘l"r 'OTHE
block of print positions will allow igié él'_‘qTHEN RETUQH E o f" INKE
for a very realistic layout but un 11-up EQTIEE INT AT 1.8: INK P
fortunately restricts the number CE: RULES PAUSE
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I  SPECTRUM GAME

1710 and sets up and shuffles
the pack in lines 1400 and
1480.

Line 1060 will print out a
hand using the card printing
subroutine at line 1250. You're
then asked to input your move.
The lines from here upto 1210
check that this is a valid com-
bination. If all is well then your
move is printed and we loop
back to the beginning. If it is a
faulty input you will be asked to
enter again. If you have run out
of cards or resigned you will be
directed to the end game routine
atline 1510,

The spectrum keeps track of
what cards are dealt by using an
array RS . | have done this rather
than using the SCREEN$ func-
tion to read the valueas ‘10" is a
U.D.G. which this will not
recognised.

The subroutine to print out
the cards runs fromline 1250. It
breaks down the card into its
various components (the string
slicing ability is excellent for this
purpose) and uses these to print
the correct card, the place being
given by the two defined func-
tions. Picture cards are shown
as letters,

Main variables

A counts out cards in
deal

CD cards played

FA temporary flag

N for next loops

T total value of cards
to cover

XY, position on screen

zix} values derived
from 2§

A$ B$ ,D$ setting up pack

Cs card being printed

E.F§ components of C$

Ps pack

RS (x) cards dealt

2% your move

TS title

us instructions

Memory

This program will easily fit into
16K.

All that remains now is 10
type it in. Debugging should not
be difficult. If you get ‘funny’
cards then your error is almost
certainly from line 1250 on-
wards. If it's rejecting a
legitimate move then its in the
main loop..... have PATIENCE
and it'll all be OK.!

1008 REM Frrrrryr? Yy rry?7rrryrrryry
rYYPATIENCE R @ C.N,GPACHrrrrry
Yrrrrerrrryrrrrrryry 1983 rrrrrery
Frrrrrrrrrrrrrrrryryrrrrrrrrrry
1313 REM #¥FEEHERFHEEFAREFEFFREEEEE
*#%%¥*¥GRAFPHIC REPRESEMTATION®%%%%%
F R FFHEFFFFEFF R F IR
*%*%%IM LIMES WITH USER GRAPHICS
$E¥EE XA ETHESE ARE SHOWN AS ITALIC
FPER CASEfX 33 ¥ A543 A%4ANttNtts
FFHFFEEFFER SRR E SR F AR AR AR
*%¥%FOR THE CHUNKY GRAPHICS THOSE
UMSHIFTED ARE SHOWM AS ITALIC 1
27454672 AMD THOSE SHIFTED AS ITA
LIC LOWER CASEXE¥EEEEERERELEELEY
R R R R e R
1920 DEF FM C(X)=48¥(X=2 0OR X=6&6)+
12¥(M=9) + 18X (¥=T DR ¥=T)+24%(X=4
OR X=8)1: DEF FN D(X)=2+&%(X>4) +
S¥(X>q AND ML)
1330 RAMNDOMIZE RANDOMIZE
1040 GO SUB 1600 BORDER 4: PAPE
R 4;: IMK Bg: CLS GO SUB 1710 G
0O SUE 1398 GO SUB 1509
1850 REM PRIMT STARTING HAMD
1758 LET A=1: FOR N=1 TO 44 STEP
S:: LET ¥=FN C(A)+2: LET ¥Y=FN D
(A)+7: PRINT AT Y,X3 PAPER &7 IN
K #§" "jJAf" ": LET A=A+1: MEXT N
187688 LET A=1: FOR N=1 TO 44 STEP
S5: LET X=FNM C(A): LET ¥=FN D(A)
! LET CE®=PS(MN TO N+4): LET RP€(A)

=C%(2 TO JI): GO SUB 12608: LET A=

A+1: NEXT N: LET CD=%

1980 LET P$=P$(446 TO )

109@ PRINT AT 21,133 PAPER 5§ IN

K 3" "{AT 19,133 "CARDS"§AT

20,135 "LEFT "jAT 21,15;32-CD: 1IN

PUT AT @,03 "ENTER FOSITION OF C

ARDS TO BE";AT 1,Q;"COVERED eg.

35 (@ TO RESIGN)*"3 LINE zs$: IF 2Z

g="" THEN GO SUR 1230

110@ IF LEN Z%>3 THEN GO SUB 123

@: GO 70 11900

1112 DIM Z(LEN Z$): FOR N=1 TO L

EM Z%: IF CODE Z&(MN){48 OR CODE

Z&(N) >S7 THEN GO SUB 1230 GO 70
11@8

11290 LET Z(N)=VAL ZS(M): NEXT N
¢t IF LEN Z%=1 AND Z&(1)<>"9" AN

D Z&(1)<>"@" THEN GO SUB 1238: G

0O 70 11920

1132 1IF LEN Z®=2 THEN LET FA=0:
IF Z(1)=2(2) THEN GO SUB 1230: G

0O 70 11009

114@ IF LEN Z€=3 THEN LET FA=@:
IF (Z(1)=Z(2))+(Z(1)=2(3))+(2(2)

=Z(3)) THEN GO SUB 1238: GO 70 1
12a

115@ IF VAL Z€=@3 THEN LET RES=1:
GO TO 1519

116@¢@ IF FA THEN GO SUB 12308: GO

TO 11009

11708 1IF LEN Z€=1 THEN LET FA=FA+
1

1180 FOR N=1 TO LEN Z%: LET T=T+

VAL RS(Z(N)): NEXT NI IF T<>11 A
ND T<>»3& AND LEN Z%{(>1 THEN GO S
UB 123@: LET T=@: GO TO 11€0
11906 IF T=11 AND LEN Z%<3>2 THEN
GO SUB 1230: LET T=8: GO TO 1109
1200 IF T=35 AND LEN Z%<{>3 THEN

GO SUB 123@: LET T=0: GO 7O 11092
1210 FOR N=1 TO LEN 2Zs: LET Cs=P

$(1 TO 5) LET P$=P%(& TO ): LE
T CD=CD+1: IF CD=32 THEN GO TO 1

S1e

1220 LET X=FN C(Z(N)): LET Y=FN
DIZI(N)): GO SUB 1260 LET RS(Z(N
))=C%¥(2 TO 3): NEXT N: LET T=@8:

GO TO 1858

123@ INPUT AT 0,085 "INPUT UMACCE
PTABLE" AT 1,08 "PLEASE ENTER AGA
IN"} LINE Z%: IF Z€="" THEN GO T
0 1230:

12490 RETURN

1258 REM PRINT CARD

1268 INK VAL C$(5): LET E®=Cs$(4)
: LET F&=C%(1)

127@ PAPER 7: FOR M=Y TO 8+12%(Y
»10) +a#(Y=B): PRINT AT M,X+1j 1IN

[
||



K " ": NEXT M: PRINT AT Y,
H+13FE;AT Y+&6,X+5iFs

1280 PRINT AT Y+1,X+11ES;AT Y+5,
X+SIES

129@ IF (FS="A")+(FE="3") +(F$="5
"1+(F&="9") THEN PRINT AT Y+3,X+
SIE®

130@ IF (F$="2")+(F$="3I") THEN P
RINT AT Y+2,X+3JESJAT v+4,X+31ES
1319 IF (FE="4" )+ (F$="5S")+(Fs="8
14 (FE="9") + (FE="4") THEN PRINT
AT Y+2,X+ZIESIAT Y+2,X+43ESJAT Y
t4,X+2JESJAT Y+4,X+4ES

1320 IF (F$="6&")+(F&="7") THEN P
RINT AT Y+l ,X+21E$jAT Y+1,X+4;ES
1AT Y43, X+21E$JAT Y+3,X+41ES} AT
Y+5,X+23ESJAT Y+5S,X+41E%

1330 IF (F$="7") THEN PRINT AT ¥
+3,X+3ES

13490 IF (F$="B")+(F$="9")+(F$="4
*) THEN PRINT AT Y+1,X+2JE$;AT Y
+1, X+41ESJAT Y+5,X+21E$JAT Y+5,X
+41ES

1352 IF (FE="A") THEN PRINT AT Y
$3, X+21ESIAT Y+3,X+44ES

1360 IF F&="]J" THEN PRINT AT Y+1i
yK*J3"co" AT Y+2,X+41 """ AT Y+3,
X+4j "e"1AT Y+4,X+2;"5F8e" AT Y+5,
X+2§ 132"

137@ IF F&="Q" THEN PRINT AT Y+!
(K423 %2cg " IAT Y+2,X+23"58e"AT Y
+3,X+21"58e" AT Y+4 ,X+21 542"} AT
Y3, X423 "I7Z2" AT Y+6,X+3}) 12"
1380 IF FE="K" THEN PRINT AT Y+1
K42 "eSe AT Y+2,X+21 "2 |AT Y+
Sy K42 "he" AT Y+4,X+2) " "1AT Y+
5, X+2}) "eSe"

139¢ RETURN

1498 REM SET UPPACK

141¢ LET AS=""] LET D&="AQ120230
JAP45@856067378P8909A10711012K13"
1420 PRINT AT 8,93 INK 13 PAPER
SIB&1BS;BSIBSJAT 10,1083 FLASH 1}
PAPER 73 INK 2 "PREPARING PACK"
JAT 12,93 FLASH @3 PAPER 53 INK
1IB&)B$; B%| BS

1439 FOR Q=1 TO 39 STEP 3: FOR P
=] TO 4: LET COL=8: IF P=1 OR P=
3 THEN LET COL=2

1449 LET A$=A%+D% (@ TO G8+2)+B% (P
)+STRS COL

1458 NEXT P: NEXT @

1469 CLS ! PRINT AT 8,93 PAPER S
i INK 11BS$|BSIB$IBSJAT 10,12} PA
PER 7} FLASH 1} "SHUFFLING"JAT 12
91 PAPER 5§ INK 13 FLASH Oj1B%iB
€| B%; Bs

1479 FOR N=1 TOD &9: LET A=1+(5%(
1+4INT (RND¥*S@))): IF n/2=INT (n/

ING OCTOBER/NOVEMBER 1984
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2) THEN LET AS=A%(A TO A+4) +AS(
TO A-1)+AS(A+S TO ): BEEP .@1,N
1488 IF n/2<>INT (n/2) THEN LET
AS=A%( TO A-1)+AS(A+5 TO ) +AS(A
TO A+4): BEEP .0@1,N+1@
1498 NEXT N: LET P®=As: CLS : RE
TURN
1500 INPUT "PRESS ENTER TO CONTI
NUE"; LINE Z$: BEEP .@5,10: RETU
RM
151@ REM END GAME
1529 PAPER S: INK 1: FOR N=12 TO
21: PRINT AT N,@®; PAPER 53"
" N
EXT N
1532 IF RES THEMN PRINT AT 13,1;"
BAD LUCK: THE CARDS DID NOT *jAT
14,13 "RUN YOUR WAY": FOR N=-10
TO -3@ STEP -1: BEEP ABS N/1@8@,N
: NEXT N
154@ IF NOT RES THEN PRINT AT 13
,13 FLASH 13"!'1'1 1" WYELL DONE '!'!
11 I"sAT 14,13 FLASH @3 "YOUR PATI
ENCE IS REWARDED": FOR N=1 TO 3:
FOR M=1¢ TO 48 STEP 3: BEEP .01
,M: NEXT M: PAUSE 1@: NEXT N
155@ PRINT AT 16,33 "YOU MAY"AT
17,51 "1)PLAY AGAIN"}AT 18B,53AT 1
9,51 "2)FINISH PLAYING"
1560 PAUSE @
1578 IF INKEY$="1" THEN BORDER 4
: PAPER 4: INK @: CLS : GO SUB 1
718: GO SUB 1710: GO SUB 14é08: G
0O SUB 15@@: GO TO 105@
1588 IF INKEY®$="2" THEN CLS : PR
INT AT 10,03 "START TAPE TO LOAD
NEXT GAME": LOAD "*
1599 PAUSE @: GO TO 1579
1409 REM INSTRUCTIONS
1618 LET Ts=" hhBBhHhBEBEBBENEE
EhBEBhANhEBEBEEEEEEEEHEEBNEEEEEHEE
BrBEHBEBHEBBEEBEREENBEB8NE8888088
BhBBHEEEHEEEREEE888hE88HE88888488
EBhBEBIANhBEBBEEBEEREEHNEEBEBNENNNEHEE
Br8BHEEREEBEBEEEEREEHEEENEEE88HEE
BhBBhEBBBREEEREEEEEENEEEGNEE8888hA
hB8E88HE5E588 888"
1620 BORDER 2! PAPER I: INK 1: C
LS : PRINT AT 7,0; BRIGHT 1}TS%:
FOR N=5 TO 15 STEP 1@: PRINT AT
M,87 INK @ PAPER &7 BRIGHT 13 F
LASH 15" PA T I ENGCE ": NEXT
M
1630 PRINT #H1;AT @,0; "FOR INSTRU
CTIONS PRESS "“1""";AT 1,@; "OTHE
RWISE ANY KEY": PAUSE @: IF INKE
Y$CO>"1" THEN RETURN
164408 CLS : PRINT AT 1,55 INK &3 "
11-UP PATIENCE: RULES ":PAUSE 100

>
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1658 DIM US(46,38): LET Us(1l)="NI
NE CARDS WILL BE DEALT OUT": LET
Us(2)="YO0U MUST COVER EITHER : -
"! LET US(3)="TWD NON PICTURE CA
RDS TOTALING": LET US(4)="ELEVEN
(ACE = 1) OR":! LET US(3)="A RUN
OF J-K-@ ": LET U=S
1668 GO SUB 1698: GO SUB 15808: L
ET Us(1)="IF YOU CAN'T MDVE THEN
YOU MAY": LET Us(2)="DEAL A SIN
GLE CARD INTO THE": LET US(3)="C
ENTRE: CARD (9)": LET Us(4)="]IF
YOU ARE STILL UNABLE TO®": LET Us
{5)= "PLAY THEN YOU HAVE FAILED
AND": LET US(&6)="MUST RESIGN": L
ET U=6§
1676 GO SUB 1&6%9@: GO SUE 1500
1688 RETURN
1878 FOR N=2 TO 17! PRINT AT N, 1
i PAPER 51 "
" NEXT N
1708 LET B=1: FOR N=q TO 3+ (U*2)
STEP 2! FOR M=]1 TO 3&: PRINT AT
N,M; PAPER 77 INK 1l3j"%": PAUSE

2: PRINT AT N,M; PAPER SjUS(B,M)
: BEEP .@1,0: NEXT M: LET B=B+1:
NMEXT N

1718 REM INIT

1720 LET A=1: LET CD=@: LET T=0:

Keypanel Kits

for High Flyers...

vssemble a Custom
Keypanel for cach of your
programs and you create an
instant and individual
reference 1O every one

adhesive labels pre-printed
with words L mhbiols and
arrows, plus a sheet of 1440
bBlanks for vour own design

A muast for Fighter Pilot,
Flight Simulation and all mull
hey games and Husiness
applications

The First add-on for your
Spoectrum,.
Custom Keypancl Kies
arc LA 9% ‘!Ill'h J|';|II pﬁ.ll cach.

Look at these Featares!!

Durable stayv-Mat Plastic not
cardboard,

Matt-black pancls look super
on your Spectram.

Pre-printed *Spectrum Hed”
lahels for a professional finish
Frovm W H SMITH and good

Usclul too with a jovstick for all
coimpuler stores oF by Freturn

those other keva
aill ravsi I riviii

Fach kit comes in a clear
plastic storage wallet and
Contains

10 Matt-black Keypancls, a
sheot comtaining over 140 self

SOFTEACH LIMITED
Mo alle g Raovad
Keading

Herkshire RGO 1OF

[ . O CCTRUM CAME | il

LET FA=@: LET RES=0

1738 DIM R®%(9,5)

1748 LET BSs="BDCL"

1758 RETURN

1768 REM GRAPHICS

1778 BORDER 2: CLS : PRINT AT 10
y 21 "STOP THE TAPE PLEASE"

1780 RESTORE 1888: FOR N=@ TO 4:
FOR M=@ TO 7: BORDER M: BEEP .@
1;,N

179@ READ A: POKE USR CHRS& (97+N
) #+M, A: NEXT M: NEXT N: RUN

1808 DATA ©,94,82,82,82,82,94,0
1819 DATA @,16,56,124,254, 124,56

16

182@ DATA @,108,2%54,254,124,124,
S6,16

1832 DATA 16,56,124,124,254,214,
84,16

1848 DATA ©,56,56,16,214,254,214
y 16

185@ RUN

999@ SAVE "patienceB®" LINE 1740
o2 CLS ! PRINT "SWITCH PLUGS A
MD REWIND TO ""“UERIFY. SETART
TAPE"

9583 VERIFY “"patienceB": CLS : P
RINT "ALL OK"

Keypanel Kits

and Early Learners.

The Speciram keyvboard is  from your Spectrum with the
guite a complicatcd sight for Early Learners Keypanel Kir!
even adult eves, but young Frowm SOFTEACH LIMITED
children really do necd 28 College Road
sinmething bolder to ensure Heading, Berkshire RO LE
they get the best from r - - . . . -
cducational programs in Please send mic
particular

Nese fMlexible printed l
overlayvs are mounicd on
individual locating frames and I
|'Il'lli|lll. ¢ a lear and simple
kevhoard for voung users

The kit contains a complete
range of pancls, printed in a
large clear typeface. (Lower
Ccasc, upper case, upper o N AMIE
lower, blank key outlines and
two blank pancis for you 1o
draw o, )

Your o hild will get more

Custom Keypanel Kies
EY9S plus Vip pAp cach

Early Learncrs Kigs
£2.9% plus ASp pAp cach
I werscas please add 2475

| enclose a «hegue/ i
I payable o SOFTEACH LIMITED

VP RESS
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ZX APPLICATIONS

LIVING

Colin Christmas takes a further look at

computer art.

Sl hooked on Graphics? Well
gon't be afraid to admit it, some
ol Us addicts are often mistaken
fr respectable members of
goiety, and some of us are
mgular readers of ZX Com
pting. And while we're on the
| sbject, it's worth a reminder to
gheck back over the past three
wfour issues of the magazine to
e st how much there is to be
fgtting on with for the more
sthusiastic programmer who
maly wants to come to grips
mith the theoretical and
wchnical aspects of using the
gaphics and design potential of
& micro.
| have great respect and ad-

miration for such enthusiasts. If |
wore one, I'd raise my hat to
them. | don‘t, so this vote of
thanks will have to do. Other
enthusiasts such as myself tend
to start about half way through
the process. In other words,
when most of the hard work has
been done and the programs and
tha& hardware have been produc
ed. Lazy? Incompetent?
Possibly, but it takes all sorts,
In the last i1ssue | looked at the
growing potential of graphics
pads generally and of the RD
Digital Tracer and Dream Soft
ware's CAD package specifical-
ly with reference to graphics and
design work. However two

other, more established ‘‘tools"’
for the graphics design specialist
also merit serious consideration

La plume de ma
micro

Light pens for use by Micro users
have been around for along time
now. Opinions as to their
usefulness and value for money
vary of course. Recently I've
been using the LIGHT PEN pro
duced by DK'TRONICS for the
16 and 4 BK Spectrum,

The package consists of a
program on cassette, aninstruc-
tion booklet, the pen itself and a

control Interface which is plugg
ed into the back of the com-
puter,

The Interface is compact and
well designed and fits neatly and
reassuringly into the port. The
metre long lead from the pen is
fitted with a jackplug which
plugs firmly into a socket
located on the top of the inter-
face housing. The bookletin fact
is one of the best I've seen. It is
informative, brief, easy to follow
and includes a section at the end
on “‘error conditions’ which
might be encountered

The program contains
several routines which enable
the user to select from sixteen
functions. These are displayed
as a menu on the bottom two
lines of the screen. This means
the drawing areais always clear.
In order to select a function once
the program has been loaded
you simply point the pen at the
letter or box displayed on the
menu and press any key. This is
made possible by a machine
code routine, one of the several
provided.

The program uses two
variables called "'origin®' and
""target’’ which need to be posi-
tioned on the screen in order to
determine the co-ordiates re-
quired for drawing lines, corners
of boxes, centres and cir-
cumferences of circles, define
arcs and so on. The full menu
also enables ther user 1o erasae
the line, circle, box or whatever
has just been drawn, to ink in

l A DLeboratorias

RD DIGITAL TRACER
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shapes, 1o set border, ink and
paper colour, to draw freehand
and to clear the screen. Screens
can be SAVED or LOADed from
tape or can be kept in memory
for later recall.

Text can also be inserted into
the display. Several of the func
tions require definite steps
which must be followed before
the command can be carried
out. These are well laid outin the
instruction manual. At first it
seems as if these separate steps
are going to prove tedious and
cumbersome but it is surprising
how quickly one becomes
familiar with them.

set up

Some people will also find the
calibration routine at the beginn-
ing of the program annoying.
The brightness,contrast and
colour controls of the T.V. set
they are using may have to be
adjusted before the pen can be
positioned accurately, |'ve tried
the pen with a Black and White
set and this only seems to treble
the problems of calibration, |
have to confess that | pronounc
ad it's use with Black and White
set more nuisance than it was
waorth

One last piece of advice,
whenusing a lightpen give some
thought to where you position
your micro in relation to your
screen. |deally it should go

underneath the screen or beside
it, for most of us on the left.
Remember that your main work
ing area is the screen itself and
you need to be able to work
there freely and without
developing arm Sstrain.

High marks then for one of
the most recent lightpens to
come onto the market.
Something | neglected to say is
that it has so far proved to be
very reliable. Not so I'm afraid
with another lightpen I've been
trying to use, the TROJAN.

I've read elsewhere that
there were probelms of com
patibility with the early TROJAN
Lightpens and the newer spec-
trums. I'm assured that |'ve got
one of the new lightpens. Sorry,
Trojan Products, but mine has
been giving me grey hairs just
where they are not welcoma
in amongst the few |I've already
got. The most common problem
being that the program seems to
jump between commands or to
stick in commands. At best er-
ratic and unreliable, at worst, it
seems to crash

The software
solution

A Utility which has also been
with us fo a while now but which
is still capable of straining the
imagination is PAINTBOX from
PRINT 'N' PLOTTER PRO
DUCTS. Again, it's now only

one of the many Graphics
packages available from the
Spectrum but it's certainly
worth serious consideration
navertheless.

It claims to be “‘ingenious’’,
“unigue’’, '‘the most im
aginative.”’ In the cold light of
the monitor screen may | offer
Impressive and Comprehensive
as more critical alternatives?

This graphics programming
tool-kit for the 48K Spectrum
consists of a cassette contain
ing two programs, one on each
side. One to demonstrate some
of the results which can be
achieved. The other with the
machine code program which
enables you to do all the work.
Thereis also a twenty eight page
book to take you through this
supermarket of graphics 'deals’,
It contains a lot of detail and the
print is small.

Warking through it is not
easy but it is written well and
conveys real excitement and en-
thusiasm for the tasks involved.,
In the end it's a smooth ride and
it gets easier to use.

The main menu, as you
would expect, is displayed once
the program is loaded. Before
you move on you have a choice
of cursor control, keyboard or
Kempston Joystick, although
other Joysticks may be used, If
you then choose Menu 1
most Games enthusiasts do,
yvou can explore the UDG Editor.

Without affecting the normal
character set you can program
up to B4 user definable
characters and locate this setin-
to your own written programs.
This is made possible by storing
4 Banks of characters in
memory and recalling them at
any time into the usual UDG area
by a built in short machine code
routine. There is of course a
facility of both saving all four
banks to tape and loading pre-
recorded banks.

Sketch Pad, next off the main
menu, puts on the screen a small
‘try out’ area for related
characters before they are used
in screen graphics or programs,
The current UDG file appears at
the top of the screen.

Food for thought

As you continue to work
through the Menu like some
gourmet in a great restaurant,
you discover how to define any
or all of the B4 charactrs
available and put them in posi-
tion, then put them mnto your
oWn programs

High resolution screen
graphic work can be attempted
using the Precision Plotter sec
tion of the program. The format
will be familiar. Plot, draw, fill,

arase, circle, radials and amng
together with choice of ink, cus
sor and with some difficulty
paper colour. The cursor move
smooathly and quite gquickly &
you work. However, somatime
it is useful to be able to move thi
cursor with great precision and
accuracy. This also is possibl
by keeping the SHIFT key prass
ed during movement. | was ven
impressed with the action and
aase with which one could wortl
with this section. 1,

Moving on quickly, the restal
the program offers a Scres
Planner where your graphd
produced using Precision Plot
can be combined with the
UDG’s you defined and stored®
any or all of the four UDG Banks
Procedures are given for achies
ing Multiple Screen Files. A
short machine code routing, u$
ed as a memory file, when call
transfers data to the screen asi
picture. This data call can e}
held permanently above RANS
TOP and called at any time. |

Impressive and comprehén
sive, it is a fairly powerld
Graphics aid, above all, it is ful§
to use and experiment with. Thi§
more you use it, the bolder and
maore adventurous you becomg

State of the art

It is usual to talk of exploring the
potential of our micros whe
discussing the hardware an
software available for s&
Graphics and Design. It seems
to me that together they offerd
challenge to us, the users, toge
plore our own potential to makg
create and design |
A challenge not our powess
of logical thinking or converges
thinking, but to our powers &
divergent thinking. As users iti§
up tous to take up the challengé
What can we achieve, making
use of lightpens, tracers
graphics tool-kits and so on! 8
It's difficult trying to imaginé
a young Leonardo da Vinci §
ting down with paper, canva
pens, inks, brushes and panisy
sucking his thumb and wondéss
ing, ‘“Well what do they expes
me to do with this lot?"" Thes
may not be many Leonards
amongst us, but the challeng
remains, What CAN we do wilh
this lot?
And |
Games

|

don't just mess

DK'Tronics,

Unit 2,

Shire Hill Industrial Estate,
Saffron Walden,

Essex CB11 3AX.

Print ‘n’ Plotter Products,
19, Borough High Street,
London SE1 9SE.

a4

ZX COMPUTING OCTOBER/NOVEMBER 1§



Statacom Distribution Ltd, sole UK
Distributors of Datafax 3" Disk Drives,
proudly announce the introduction of the
New Datafax Spectrum Disk Interface.

The Interface connector fits neatly into the rear
expansion slot on the Spectrum via a high quality,
gold plated card edged connector, and still allows full
usage ofother peripherals (Printer, Joystick etc).

“A system reset button is also included in the Interface connector.

The disk operating system, designed for the Hitachi 3" disk drive

uses only 8K of user memory and gives easy to learn commands
to run the drive.

The Interface comes complete with Utility Disk and
comprehensive Datafax Disk Interface Manual.
Also suitable for 5'4" single sided drives.

Statacom Price £75- var

As a special introductory package
Statacom offer the Hitachi 3" Disk
Drive Unit, complete with Power
Supply Unit, Utility Disk, leads and
cables plus the new Interface at
only £245 +'VAT (Normal R.P. £271 + VAT)

Generous Dealer Terms available

18 GROVE ROAD
SUTTON, SURREY
Telephone 01 661-2266
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COMPETITION

competition

This is your chance to win
a super PRISM Movit!!

Yes! This issue’'s competition
gives you thae opportunity to win
ona of the axcellent robots from
the PRISM Movit range! We
have ten Movits to give away,
and all you need to give yourself
a sporting chance of winningis a
keen eya!

Cast your gaze upon the
curious-looking pictures
numbered 1-5. Do they look
familier? Can you identify them?
If you think you can, write down
what each object is next 1o the
corresponding number on the
coupon supplied. To enter the
compeétition, pop the coupon in-
to an envelope, and send it to:

PRISM Competition,
ZX Computing,
ASP Ltd,

1. Golden Square,
London W1IR 3 AB.

Please ensure that the envelope
is marked PRISM competition,
else your entry may not be ac-
cepted! (shamell Alsa, be sure
to indicate on the coupon your
order of preference, as we have
two models of each Movit 10
gwve away

Prism’s Movits

Prism Microproducts Limited (to
give their full name) who have
generously donated this issue’s
prizes, are probably best known
as distributors of the Spectrum.
However, PRISM is also a
robotics company, hence the
Mavits range. Prism production
and developments manager,
Stuart Barnard, outlined the
history of the Movit in a recent
interview. As he explained:
"“*"They (Maovits) had been
available in Japan for some
yvears, which meant that we
weare looking at a product which
has been completely test-
marketed and proved before we
had even started. When we first
began to look at Movits, there
wera twenty-one products n
the range. But, during the period
in which we were formulating
our marketing arrangements
with the Japanese manufac-
turer, the Movit range had been

reduced to six which were
suitable for the British market,
and which gave a full selection
of movements and sensory
systems

“With the remaining six
Movits, we did extensive field
trnals and eventually decided
that one of the six we originally
chose could cause tooc many
problems, as it has a wvery
delicate leg-mechanism. This
was quite sad because it [a
Movit called the Avoider! was
potentially the biggest seller, but
we decided 1o drop it from the
range."”’

Once the decision had bean
made on which robots were to
comprise the range, the next
problem was finding the right
market-place for them as Stuart
explained. — "'They're not really
toy's although the toy market is
very interested in them, and
they are so different that they
don’t really fit into the computer
market-place.”’

Despite such ditficulties,
Movits have been selling waell.
"When we first decided to test
the market with a little advertis-
ing *‘continued Stuart”’ we ship-
ped two-hundred Movits from
Japan which would cover the
demand, or so we thought!
However, from that first adver-
tisement we had over six-
hundred advance order's. That
first two-hunJdred went within
ten daysl!'’

Did PRISM intend to expand
the range to include some of the
Movits which were not originally
chosen for the British market?
Mike Richardson, PRISM’'s PR
executive had this to say —
"“Prism, at the moment, have
only taken those five. But, if
pecple go for them as we an-
ticipate, there's obviously going
to be a demand. Once
someone’s got five of them, or
whatever, they're going to say
"Well, what else have they
got?’. So obviously we would
like to bring in more!™’

Finally, | asked Mike about
his own experiences with
Movit's, Does he build the kits?

"Well, the thing is with
Movits is that they are so addic

Line Tracer |
£17.99

The Line Tracer Il has 3 wheels
drven by 2 DC motors. Conteal
s wia an infra-red
transmittar/receivar.

 Piper Mouse

£19.99

Tha Pipar Mouse has 3 wheels
driven by 2 DC motors, and is
controfled via an witrasonic
transmittar/recalvar.

Memocon

Crawler £34.99

The Mamocon Crawler has 3
wheels driven by 2 DC motors
ft's motion is under program
control and is programmed via
a detachable keyboard.

Monkey £9.99

The Monkey moves ‘tightrops
fashion’ along a guiding cord.
Mation is via two. altarnately-
maving grippar arms drivan by
a crank, and is controllad by
sounds falling within tha
aucibie range is whistiing,
clapping efc.

Circular £29.99.

Tha Circilar has 2 wheals
driven by 2 DC motors, and is
controlled via a hand-held
ramote controller.
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‘ive. | take them home and think
'Ob well, this won't take long',
ind you get the construction-
bgan — which is superb — but

My find it's a little bit daunung,

Hpstart with. But when you start
i build the thing you get well
ttuly hooked. You find that
mstead of taking an hour, you
dpend four hours putting the
fhing together and it's like a real-
good book — you can’t put
e thing down and before you
dnow it it's four o'clock in the
moming and you've still got 1o
#tup for work!"’
5& if you'd like a Movit, fill in
% coupon and enter our com-
geniion — NOW!

The Rules

# The competition is open to all
UK and Northern Ireland readers
ot ZX Computing, except
wmployees of Argus Specialist
Ablications Ltd. Their printers
#d distributors, employees of
fsm Microproducts Ltd, or
yone associated with the
fompetition.

# As long as the correct
toupon is used there is no limit
i the number of entries from
‘gach individual.

# All gitries must be postmark-
¥ before November 30th
1884 . The prizes will be award-
#dto the first ten entries picked
i mndom which bear the cor-
mctanswers, the decision to be
‘made by the Editor of ZX Com-
ng. No correspondence will
gntered into with regard to
(e results and it is a condition of
miry that the Editor’'s decisionis
‘accepted as final.

# The winners will be notified
o post and the results will be
sublished in a future issue of ZX
lomputing.

Jum

There was @ moderate response
i the June/July 'Jumbogram'’
wmpetition, which s not in the
Bst bit suprising because it
wis very tough! However, the
foty lucky winners were:

Adrian Everett of Plymouth.
David Clifford of Cheltenham.
Herwig Timm of West

Germany .

fater Glen from Ashby-de-la
louch.

3J Kamphuis of The

Netherlands.

M. K R Foot in Surrey.

Ferris of Kilmarnock.
fichard Oive in Exmouth.

D Jones from Beldhill, East

Waugh in Coventry.

COMPUTING OCTOBER/NOVEMBER 1984

Mr J Moran from Carterton in
Oxon.

Mr B E Thomas in Bromley,
Kant.

Carol Powles of Merthyr
Tydfil, Mid Glamorgan.

R A Mellor from W.lhal Wast
Midlands.

James Phoenix of
Middlesborough.

P R Shears of Rolleston in
Leicestershire.

J D Kidd of Clacton in Essex.
David Lawley of Wast
Bromwich.

Mr N Symes of London.

Philip Andrews of London.

Mr A Landan of London.
Christopher Pearson of Carlisle
in Cumbria.

Mick Wilford of Charing in
Kent.

Robert Hugh Roger of
Kilmarnock.

Jamie Seymour of Leeds.
Colin E Piggot of Leeds.

N F Owen of Missenden.
Bucks.

Shai Kedem of Israel.

Keven Denness of Bideford in
Devon.

K M Walsh of Alnwich in
Northern lraland.

Ben Jackson of St Leonards-
on-Sea.

lan Jay of Bristol.

lan Hilton of Crawley, West
Sussex.

Tony Buckley of County
Durham.

K R Foot of Chessington in
Surrey.

J K Marston of Wimborne in
Dorset.

Andrew Thomas of Downened
in Bristol.

R A Bamaby of Sale in Cheshire.
and Andrew Broome of
Dollington in Cheshire.

Many thanks to all of you who
entered the competition. t was
a tough'en — nothing like this
issue’s PRISM comp., so be sure
to enter!!

Write a Pun

The ZX Computing 'write a pun’
competition prompted one ex-
traordinary entry which, though
|am ashamed to admitit, had me
baffled. This being so, | invited
reader's 10 enlighten me upon
the meaning of the following
pun, submitted by John Stuart:

GOSUB AND THEN ARRAY
STEP INK SCROLL OR dREM
CODE — DIM Pice & RAND
NEW LOAD RED OR.

Three people wrote in with the
answer. One of the three was
Jeremy Snelling from
Thundersley in Essex. He wrote:

Dear ZX Computing,

| believe that | can INPUT a sug-
gestion as to the translation of
John Stuart’'s ENTER IN the
‘write a pun’ competition. (have
SIN this usical beFOR. It is very
entertaining and | was stuck to
my seat IN the CIRCLE as soon
as the curains were DRAWnN
and would not (you missed one
there, Jeremy — Ed.) LET
myself leave until the INterval
‘COS it was so SPECtrum AT
ULAr. | can’t wait to see it again
the NEXT time. The name of the
musical? ‘Joseph And His
Amazing Technicolour Dream-
coat’ by Tim Rice and Andrew
Uoyd Weber of course!

Thank your Jeremy. | knew it all
along of course. Thank you also
Mrs, J. M. Benson of
Broughton-in-Furness in Cum-
bria |lah, Cumbrial/} who also
supplied the true meaning, as
did Richard Danby from Quarn-
don in Derby, who says "'t
wouldn't have been half as in-
teresting if all he had come up
with was CATS$!"" Laugh? |
thought — well you know what |
thought! Each of you should
have received something nice
by the time you read this.

To sign off for this issue,
could | just suggest that you all
enter our Prism competition.
The Movits are excellent, so get
out your specs, examine the
pic's, and WRITE!

Jamie Clary.

r---------——-_---------1

§ NAME . 1
B ADDRESS . . . . . oot I
1 |
s T ST e S B o oeers e sy A 1
1 i
l ------------------------------------------ '
I think that the objects in the ZX Computing PRISM Competi-l
tion are: l

E:

Line Tracer I|

Piper Mouse

Memocon Crawler

Monkey

Circular

L--- S D P D G S S S S S S S

PRISM Movit order of preference is:
se number each of the following with a rating from 1 to51.

!
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SPECTRUM BUSINESS GRAPHICS
AND OTHER SOFTWARE FROM
McGRAW-HILL

PROJECTOR 1

Business Graphics, Forecasting, and Presentation System
Just enler your data then selec! the ophion you want lor fast, pro
tessional, tull-colour graphics. You can add headings, noles and
captions, and store a lantastic 50 or more full-screen illustrations in
memaonry

Key points frames in a bold, modern typeface can be mixed in any
order with graphics frames, for presentalions wmich will run
automatically or on your cue. Angd many other lealures

Data can be stored on cassetle lapes or on microdrive
£13.95 incl. VAT

SPECTEXT

The Spectrum Word Processor

All the features ol a prolessional word processor = INSERT, EDIT
MOVE. SEARCH AND REPLACE. SAVE and LOAD FILE, elc. with
aulomahic print fomiatt ng 1o any iné Widln, and printing on SCresn,

The SPECTEXT suile includes SPECFILE, a filing system for
addresses or other dala and SPECMERGE. 1o -;_5'::.:,";{_11 for
example, personahksed mailings with a slandard letter

Cassette soltware, microdrive compatible

£13.95 incl. VAT
PROFILE 2

Spreadsheet File Handling System

A filing syslem, with sophisticated processing laclimies. Your

screen is a moving window 1o a large spreadsheet on wnich your
file 15 written

Use the processing facilities for calculations and text changes in
all or selected records. Sorl into order, total numeric fields, and
much more

Save hiles on cassetle tape or on microdrive

£13.95 Incl. VAT
THE SPECTRUM GRAPHICS MACHINE

An Advanced Machine Code Tool Kit

The secrels of high-speed high-rasolution graphics revealed. with
a tool kit to allow rapid and easy manipulations

The tape of ready-made routines for graphics handhng provides
last, efficient and elegant programs. The 100 page book included
gives detailed explanations, and complete assembled histing -
invaluable techniques and routines for simulations, arcade games
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SPECTRUM

GRAPHICS

MACHINE 07 0B4768 1 £1385
enclose cheque/postal order

Please charge my Access/Visa/American Express/Diners Card

Card No

.'\.j.l'n."-,-‘f_ e

I R e R e e et s M A e L e b

BIGNED. s risnisnsas S § T ] AR S SR Pty TPy

88




B __ SRSV

Met. Plot

An unusual and impressive way of using the ZX81
and printer from Henley on Thames inhabitant,
David Lockyer.

Although this program will need
glot of care to enter it and get it
working, it will be time waell
spent. | have never seen the
IXB1 /jprinter used to such an
mpressive degree. Without fur
ther adieu I'll hand you over to
David:

Popular magazines for
users of home computers often
devote page after page to
games programs and there is
giearly a large market for such
software and hardware, |
telieve that many a home-
computer buff, having mastered
the rudiments of his chosen
machine, soon finds difficulty in
making use of it; he ends up, not
by computing at all, but by play
ing ‘Space-lnvaders’ and the
I

One way toavoid this fate is
o combine computing with
gome other hobby and so
heighten the enjoyment gained
fom both interests. For in-
slance, last year | attended a
course of lectures on
meteorclogy and found it very
nstructional to prepare weather
lorecast charts from the daily
woadcasts to shipping made by
the BBC. So, when | added a ZX
pinter to my 16K ZXB1 a few
months ago, | set about writing a
program that would print a sim
ple weather chart, and plot on it
baromelric pressures, wind
strength and wind directions to
glow me to add isobars with a
ball-point pen. The result is the
program that follows.

You will need patience and
persaverance to enter the pro
gram, and several cassettes of
tape, for it is important to SAVE
the program at frequent inter-
vals in case of the dreaded
iX-81 crash, the unintentional
use of RUN or CLEAR, or just the
pressing need to do something
ehse!

Figure 1a shows a print of
the graphics that we are hoping
10 produce, with pressure data,
wind strengths and direction ar
ows plotted. The names of the
Coastal Stations and Sea Areas,
logether with the co-ordinates
needed to plot digits and arrows
in the relevant positions, are
stored in a string array C$ (445,
Similarly, the code that

describes ech arrow is held in ar
ray D$(72). These arrays have
to be set up before entering the
main program.

First of all, enter as a direct
command,

POKE 16389,124

followed by,

NEW

to reserve space above RAM-
TOP for use later by the main
program. Now enter Program 1
and RUN it. (This should be your
last use of RUN, unless you wish
to start all over again!} It will
dimension the arrays and let you
enter the name of each Coastal
Station or Sea Area followed by
the three pairs of numbers ex
actly as listed in Table 1. Once
this has been done the program
will continue, displaying the
data now stored in C5$(445).
The next part of the program will
enter data into D$(72); you
must enter all the 72 numbers
shown in Table 2, reading from
left to right. Again, the data
entered will be displayed for
checking.

When you are sure that the
contents of both arrays are cor
rect delete Program 1 except for
line 1 which must always be
there in its now changed form,
line by line, and enter Program 2,
which is based on the plottling
program given in the ZX-printer
manual, modified toallow you to
‘draw’ on the notional
256 =256 grid held in array
A$(32,256). The plot position
can be moved laterally, vertical-
ly or diagonally about the gnid
using keys ““1°" to "B"". With
keys "1 to "'4"" movement is
diagonally in the direction of the
black square in the graphics
symbol shown on the key: keys
5" 1o "'8"" move the plot in the
direction of the arrow marked on
each. | suggest that a little ex
perimentation would be useful
at this stage; again, do not use
RUN but GOTO 100. Draw a
few lines, preferbly following a
plan, to make sure that the pro
gram is plotting correctly in all
directions. BREAK out of the
program and examine your han-
diwork by using GOTO 9988. if

Mea )
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1 REM PROGRAM 1-THIS REM IS

. A
; 1
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1
: 3
| A
. B 0y
|
: A 1Dl
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: "
- (66
: Yy 1
© o wap q
: -» A
.-H .
; 4
| 023, \pag
: - “...'v:_.II j' ¢
1 3
Fig. 1a Graphics which vary with the data entered
Program 1
ESSENTIAL
2 POKE 146514,58
3 POKE 16515,142
4 POKE 1&6516,64
S POKE 16517,95
& POKE 16518,58
7 POKE 16519,143
8 POKE 1&6520,464
? POKE 16521,179
10 POKE 16522,6
11 POKE 16523,0
12 POKE 16524,79
13 POKE 16525,201
14 POKE 16526,240
15 POKE 16527,128
20 DIM A$(3,256)
25 DIM C#(44%5)
38 DIM D#(32)
40 DIM V(&)
45 LET NFB=1
48 FOR I=1 TOD 31

e e T S Ay T A Y e
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S@ PRINT AT 2,0;"

N NAME"
&0 INPUT Ls
7@ CLS

INPUT STATIO

8@ LET C#$(NFB)=CHR$% LEN L*
70 LET C$(NFB+1 TO NFB+LEN L#%)

=L$

10@ LET NFB=NFB+LEN L$+1

110 FOR M=1 TO
120 INPUT N

)

13@ LET C$(NFB)=CHR$% N
140 LET NFB=NFB+1

15@ NEXT M
1680 NEXT 1

200 REM PROGRAM TO PRINT C#(445

)
205 LET P=1

210 LET Ls=Cs(P+1 TO P+CODE Cs(

P))
228 PRINT L$

230 LET P=P+1+CODE C#(P)
240 FOR N=1 TO 6
250 LET VI(N)=CODE Cs(P)

260 LET P=P+1
278 NEXT N

2B@ PRINT TAB 63VI(1);"

AB 163V(3);"

"sV(2);3T

"IV(4) 3 TAB 263V (35);

in Table 1. For stations from
Tiree to Jersey inclusive, mark
out a rectangle, 3 large divisions
across and 7 small divisions
down, so that the area defined
by DC,DR is in the top left-hand
cormer. For the remaining sta-
tions, 2 large divisions across
and 7 small divisions down are
required. In the same way, mark
the positions of the wind direc-
tion arrows using co-ordinates
NX.NY also givenin Table 1, but
this time produce a square, 1
large division across and 8 small
divisions down,

Figure 2 shows how your
grid should look for a small area
around the Scilly Isles; ignore for
the moment the graphics — they
will be discussed later. The grid
is shown marked for Scilly,
Fastnet and Lundy, and partly
for Channel Light Vessel and
Jersey.

Landmasses

Once all the areas have be
plotted on the grid, use your
tistic talents to copy, as neal
as you can, the outlines of allt
land masses shown in Figure 18
avoiding completely these “tot
exclusion zones'. Use a soff
pencil and, when the outl
are to your satisfaction, g
round them carefully, markin
with ink a cross in the squares
be plotted. After that, you
rub out the pencil lines.
Now you must adjust you
thinking and re-label the gl
from 0 to 265 across the 1g
{X-axis), and from 255 100 fron
top to bottom, down one sK
{Y-axis). For each land
choose a convenient starting
point and mark it with its X and}
co-ordinates. Use Program

"o V(s)
290 NEXT M
295 PAUSE 200

380 REM PROGRAM TO LOAD D$(72)

385 CLS

388 PRINT "ENTER NUMBERS FROM T

ABLE 2"
31@ FOR M=1 TO 72
320 INPUT N
332 PRINT AT ©,0; "NO.
ENTERED INTO D$";" = ";M
340 LET D$(M)=CHRS$ N
3I5@ NEXT M
400 REM PROGRAM TO PRINT
41@ LET P=1
420 FOR N=1 TO 29 STEP 4

430 PRINT TAB N;CODE D$(P);

449 LET P=P+1

450 NEXT N

46@ PRINT TAB 13" *
47@ GOTO 420

OF VALUES

you experiment in this way, be
careful to enter as a direct com-
mand,

DIM A$(32,256)

to reset all elements of the array
to zero.

Next, draw a large

256 256 gnd of squares, or
better, acquire some graph-

paper, and divide the top axis b

8 to produce agrid of 32 <25

divisions, corresponding to the
elements of the A5(32.,256) ar-
ray. Label the large divisions 1 to
32 across the grid, from left to
right, and the small divsions 1 to
256 from top to bottom. You
must now mark on the grid the
areas defined by the co-
ordinates held in C$1(445) and
listed for each station as DC,DR

Contents of array CS$ (445)

DX.DY NX.NY DC.DR
TIREE 74 176 1374 10 60
SUMBURGH 169 236 2126 22 20
BELL-ROCK 1681171 20 a0 21658
DOWSING 166 117 24 131 24 139
GOEREE 201 B4 27 180 26172
VARNE 194 61 26 187 25 195
ROYAL SOVEREIGN 177 50 22 206 23 2086
CHANNEL LV 11340 19 210 1656 216
SCILLY 65 44 12220 9212
VALENTINA 34 85 71789 51T
RONALDSWAY 113122 15126 156134
MALIN HEAD 81 160 14 97 1196
JERSEY 11329 18227 15227
VIKING 204 238 269 2618
FORTIES 204 192 25 64 26 B4
CROMARTY 172 205 21 51 22 51
TYNE 172 155 22110 22101
DOGGER 204 146 26 101 26 110
FISHER 236170 29 BB 30 85
GERMAN BIGHT 236 135 31112 01N
HUMBER 220117 28 147 26 139
SOLE 36 14 6233 5 242
LUNDY 100 84 14 181 13172
FASTNET 68 61 10 186 9185
IRISH SEA 108 100 15147 14 156
SHANNON 12 98 3167 21568
ROCKALL 12176 389 280
MALIN 60 149 g a8 B 107
HEBRIDES 76 217 11 30 10 39
BAILEY 28 241 56 415
FAIR ISLE 132 2389 18 8 1717
Tabie 1
contents of array DS (72)
0 32 64 255 64 32 0 0
16 56 84 16 16 16 16 1
0 4 2 255 2 4 0 0]
16 16 16 16 16 B4 56 1
0 30 6 10 18 a2 64 0
0 120 96 80 72 4 2 V]
0 2 4 72 B0 96 120 0O
0 64 32 18 10 6 30 0
0 92 a8 114 2 34 28 0
Table 2
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Bogrom 2 9993 NEXT J
9994 FOR H=2 TO 31
1 REM THIS LINE HOLDS M-CODE 9995 POKE 16444+H,H

FROM PROG 1.

2 SAVE "METPLOT™®

3 FAST

20 IF PEEK 16388+256+PEEK 14638
9=31744 THEN GOTO 28

23 PRINT "MEMORY NOT RESERVED.
IT WILL NOWBE RESERVED FOR YOU.
JUST RELOAD AFTER A SHORT PAUSE

- g -
24 PAUSE 1000 | 51%F22l? i
25 POKE 16389,124 : Yy '

27 NEW . |
28 FAST : / =y
29 FOR I=0-TO 112 i

30 POKE 31744+1 ,PEEK (2161+1)
31 NEXT I

32 POKE 318B00,463

33 POKE 31857,201 : j

9996 NEXT H
9997 LET HPRINT=USR 31744
9998 NEXT I

f
=

i e
Q
?
1
and
B R R e

2J\l—.
o~ -aq“
fﬁ(”ﬁ
o~
o~

!

36 SLOW Ve J e ;
10@ PRINT "ENTER START CO-ORDIN N x’J ~ ) -
ATES" L — -

120 INPUT X

13@ INPUT Y

148 GOSUB 9988

145 SLOW

15@ PRINT AT ©@,0;" CO-ORDINATES

OF LAST POINT PLOTTED" s

16@ PRINT AT 2,108;"X="3X3" Y=" Fi?rh:b?rhf outlines of the map (note the marking of some stations
sYg " " W + )

170 LET I$=INKEYS e

189 IF I$="" THEN GOTO 170 [ § L

190 LET Y=Y-(I$="3")~-(1$="46")~( B el el
I$="4" )+ (I$="1")+(I$="7" ) +(I$="2 oty H"T ] | -
H, :'“_1- P ——

200 LET X=X—(I$="1")=(I$m"5")—( . i 5
I$="4" )+ (I$="2" )+ (I$="8" )+ (1$="3 W .

-

L]
Y b L R ||‘1.ril.|-l.-Fr-‘r-l"-r-n-ﬂ-l--.u

B .. L. LT
I L e

b pam

o
|
‘—!'

:
T

LUNDY 2 2

FARTNILY

ll]

210 GOTO 140 — .
997@ REM PLOTS(X,Y) INTO A% . o~
998@ FAST i oc -8 . il
9981 IF X<@ OR X>255 OR Y<@ OR Y #1080 - 341 sr—y—grr—veR o
>»255 THEN RETURN AR el | E LT
9982 LET C=1+INT (X/8) I e— —— S — ;i
9983 LET R=25&6-INT Y sCILLY - s
9984 POKE 16526,CODE A$(C,R) '
9985 POKE 16527 ,2%% (B#C—-INT X-1) 2301 . . | | ARsEY

99846 LET A$(C,R)=CHR$ (USR 14514 |
} A0 - t 1
9987 RETURN

9988 FOR I=0 TO 254 STEP 8 _ , , , _ e |
9989 FOR J=1 TO 32 . -
999@ FOR K=1 TO B —_—— e it

9991 POKE 32255+K+8#(J-1) ,CODE A 0C o WX

j{J‘K-yl] Fig. 2a How to mark out the areas of the grid to be avoided when
9992 NEXT K G O »
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(GOTO 100) to enter these co-
ordinates and then work careful-
ly around the outlines, from one
cross to the next, using keys
“1" to “'8"" as required 10 enter
each point. | suggest that you
SAVE (GOTO 2) and print
(GOTO 9988) frequently from
now on, and certainly after com-
pleting each major land mass.
For the islands you should, of
course, finish where you
started, with the correct co
ordinates displayed on the
screen. If you do not, don't
panic! It is possible, with a little
artistry, to finish at the right
point without the error being ob-
vious in the printed map. Also,
the odd ‘dot’ in the wrong place
can often be removed by the
careful use of the direct com-
mand,

LET A$(m,n}=CHRS$ O

where m and n are the relevant
co-ordinates. If there are more
than a few errors it is probably
better to remove everything
with NEW, reload with your
most recent copy from tape, and
start again from where that left
off,

When all the outlines have
been entered add Program 3 and
run it using GOTO 8215 to pro-
duce a border around the map.
Your print should now look like
Figure 1b, with gaps in the
French coastline as shown.

The rest is easy! Amend the
program so far entered by
deleting unwanted lines and ad-
ding new lines to produce Pro-
gram 4, SAVE this definitive
version using GOTO 2.

It may be of interest to
readers to examine in a little
more detail the routinegs used to
plot the graphics. The numbers

Program 3

8212 REM DRAWS BORDERS

8215 FAST

B220 LET Y=255

823@ FOR X=@ TO 255
8240 GOSUB 9980

8258 NEXT X

B260@ LET X=2355

827@ FOR Y=@ TO 255
8288 GOSUB 9980

B29@ NEXT Y
8320 LET Y=0

B310® FOR X=@ TO 255
8320 GOSUB 9980

B833@ NEXT X
8340 LET X=0
8350 FOR Y=0

TO 255

83460 GOSUB 9980

B37@ NEXT Y
B3B8@ STOP

Program 4

1 REM THIS LINE HOLDS M-CODE

FROM PROG 1.

FAST
LET B=9970
LET F=3
LET A=2000
1@ LET FL=0
20 IF PEEK

MNOCUN

SAVE "METPLOT"

1638B+256+PEEK 1638

9=31744 THEN GOTO 28

23 PRINT

"MEMORY NOT RESERVED.

IT WILL NOWBE RESERVED FOR YOU.
JUST RELOAD AFTER A SHORT PAUSE

24 PAUSE 1000

25 POKE 16389,124

27 NEW

82

28 FAST

29 FOR I=0 TO 112

38 POKE 31744+1,PEEK (2161+1)

31 NEXT 1

32 POKE 31800,63

33 POKE 31857,201

36 SLOW

37 PRINT "THIS PROGRAM TAKES

BAROMETRICPRESSURES ,WIND DIREC
TIONS AND FORCES GIVEN IN THE
BBC WEATHERREPORTS FOR COSTA
L STATIONS AND SEA AREAS AND P
RINTS THEM ON A MAP OF THE UK."

38 PRINT

39 PRINT "PRESS ANY KEY TO STA
RT L1}

40 PRINT

41 PRINT "THEREAFTER ENTER ""A
"""  TO STOP AT ANY TIME"

42 PRINT
43 PRINT "NEVER ENTER "" RUN
“""OR "" CLEAR ""OR YOU WILL LOS

E THE MAP AND HAVE TO LOAD AGA
INH

44 PAUSE S0000

45 CLS

46 LPRINT

47 PRINT “"ENTER PRESSURES AS M
ILLIBARS (WHOLE NUMBERS) E
.G. 1032",,,

48 LPRINT “ENTER PRESSURES AS
MILL IBARS (WHOLE NUMBERS)
EIGI 1“32""'

49 PRINT "ENTER WIND DIRECTION

TO NEAREST 1/8 TH. IE. N,NE,E,S
E,S,SW,W,NW OR ""VAR"" FOR A VAR
IABLE WIND OR FOR CALM",,,,

S@ LPRINT "ENTER WIND DIRECTID
N TO NEAREST 1/8 TH. IE. N,NE,E,
SE,S,SW,W,NW OR ""VAR"" FOR A VA
RIABLE WIND OR FOR CALM",,,,

51 PRINT "ENTER WIND FORCE AS
A DIGIT 1 TO12 OF BEAUFORT SCALE
- USE @ FORCALM. "

53 LPRINT "ENTER WIND FORCE AS
A DIGIT 1 TO12 OF BEAUFORT SCAL
E - USE @ FORCALM."

S5 PRINT "OR IF YOU PREFER ENT
ER FORCE IN KNOTS DR MPH. (WHOLE
NUMBERS) ", , ,

57 LPRINT "OR IF YOU PREFER EN
TER FORCE IN KNOTS OR MPH. (WHOL
E NUMBERS)",,,

6@ PRINT “NOW ENTER MONTH, EG.
- SEPT"," *

62 INPUT M$

64 IF M$="A" THEN STOP

ZX COMPUTING OCTOBER/NOVEMBER 1984
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66 PRINT "THEN ENTER DAY (NUMB 2864 PRINT AT 2,4;3Ls$
ER)™ 4 44 2065 INPUT W$
68 INPUT D 2068 IF W$="A" THEN STOP
7@ PRINT "AND TIME, EG - 1800" 207@ CLS
2080 GOSUB 7000
72 INPUT T 2082 IF FL=@ THEN GOTD 2090
74 PRINT 2083 LPRINT
76 PRINT "AND THE YEAR" 2085 LPRINT L$;TAB 19;N$; TAB 29;
78 INPUT Y$ Ws
B0 IF Y$="A" THEN STOP 209@ IF SUM=31 THEN GOTO 2400
B1 CLS 2100 IF SUM=13 THEN GOTD 2700
82 PRINT "DO YO WISH TO HAVE A 2500 GOTO 100
LIST OF THEDATA THAT YOU ARE EN 2600 CLS
TERING?",,,"( ANSWER Y OR N )" 26082 PRINT "ALL DATA SHOULD NOW
B4 INPUT Ns$ HAVE BEEN ENTERED.",,,,"TO PRI
85 CLS NT THE MAP ENTER ""P"",","TD RES
86 IF N$="Y" THEN LET FL=1 TART THE PROGBRAM ENTER ""R""OR E
88 IF N$="A" THEN STOP NTER ""A"" TD STOP"
89 IF FL=@ THEN GOTOD 95 2605 INPUT N$
92 LPRINT "STATION/",,"SEA ARE 2607 CLS
A" 261@ IF N$="P" THEN GOTO 9958
94 LPRINT 2620 IF N$="R" THEN GOTOD 3
95 LET SUM=@ 2630 IF N$="A" THEN STOP
97 LET P=1 2640 GOTD 2602
100 LET N=0 270@ PRINT "DATA FOR CODASTAL S
118 LET SUM=SUM+1 TATIONS HAVENOW HAVE BEEN ENTER
131@ LET L$=C$(P+1 TO P+CODE Cs$( ED.",,,"IF YOU WISH TO PRINT THE
P)) MAP ENTER ""P"" _"__"“TO CONTI
1320 LET P=P+1+CODE Cs$(P) NUE ENTERING SEA AREA DATA ENT
1332 FOR M=1 TO & ER "“C"" OR ENTER ""A"" TO STOP
1340 LET V(M)=CODE Cs$(P) 5
135@ LET P=P+1 2705 INPUT N$
1360 NEXT M 271@ LPRINT
137@ LET DX=V (1) 2720 IF N$="P" THEN GOTO 9950
1380 LET DY=V(2) 2730 IF N$="C" THEN GOTO 100
1398 LET NX=V(3) 2740 IF N$="A" THEN STOP
1408 LET NY=V(4) 2750 GOTO 2705
141@ LET DC=V(5) 3000 IF V$<O>"S" AND V$<>"&6" THEN
1420 LET DR=V (&) GOSUB S100
2000 CLS 3010 IF V$<>"2" THEN GOSUB 5200
2001 IF SUM>13 THEN GOTO 2060 3020 IF V$<>"1" AND V$<>"4" THEN
GOSUB 5300
2002 PRINT AT B,4; "ENTER PRESSUR IBI@ IF VE$="2" DR V$="4&" OR Vs$="
E FOR :-" 8" OR V$="@" THEN GOSUB 5400
2004 PRINT AT 2,4;Ls 3040 IF V$<>"1" AND V$<>"4" AND
2005 INPUT Ns V$<>"7" THEN GOSUB 5500
2006 IF Ns$="A" THEN STOP IBSO IF V$<>"1" AND V$<>"7" AND
2007 GOSUB F*A V$<>"@" THEN GOSUB 5400
2008 FOR I=0 TOD (LEN Ns$-1)#%*6 STE IV6@ IF VS<>"1" AND V$<>"2" AND
P & VE$<O>"3I" AND V$<>"7" THEN GOSUB 5
2010 LET N=N+1 780
2028 LET DX=DX+I 3070 RETURN
2030 LET V$=Ns$(N) S100 LET X=DX+F
2040 GOSUB 3000 S11@ FOR Y=DY-F TO DY
2045 LET DX=DX-I 5120 GOSUB B
205@ NEXT I S13@ NEXT Y
2055 IF SUM>13 THEN RETURN 5140 RETURN
206@ PRINT AT @,4; "ENTER WIND DI 5200 LET X=DX+F
RECTION FOR :-" 5210 FOR Y=DY-F-F TO DY-F ’
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94

5220
5238
5240
S300
5310
5320
5330
9340
5400
5410
5420
5430
5440
5500
o910
020
2530
5540
5600
5610
5620
S630
5640
5700
S710
5720
S730
5740
6000
£010
6020
&E030
6040
6045
6050
7000
7085
7012
7020
7030
7035
7840
7050
7850
7870
7080
7898
WIND

GOSUB B
NEXT Y
RETURN
LET Y=DY
FOR X=DX TO DX+F

GOSUB B

NEXT X

RETURN

LET X=DX

FOR Y=DY-F-F TO DY-F
GOSUB B

NEXT Y

RETURN

LET Y=DY-F-F

FOR X=DX TO DX+F

GOSUB B

NEXT X

RETURN

FOR X=DX+1 TO DX+2

LET Y=DY+F

GOSUB B

NEXT X

RETURN

LET X=DX

FOR Y=DY-F TO DY

GOSUB B

NEXT Y

RETURN

REM UNPLOT

FOR C=DC TO DC+2-(SUM>13)
FOR R=DR TO DR+F+F

LET A$(C,R)=CHR$ 0

NEXT R
NEXT C
RETURN

IF W$="A"
LET W=0

IF’ u’-NE“
IF W$="S"
IF W$="W"
IF We="N"
IF W$="NW"
IF W$="NE"
IF Ws="SW"
IF W$="SE"

THEN STOP

THEN LET W=1
THEN LET W=9
THEN LET W=17
THEN LET W=25
THEN LET W=57
THEN LET W=49
THEN LET W=33
THEN LET W=41
IF Ws="VAR" THEN LET W=65
IF W=0 THEN PRINT

DIRECTION. -

AGAIN *#»"

7093
7095
7100
7110

7120
7138
7240
RCE

7241

IF W=0 THEN INPUT W%
IF W=0 THEN GOTO 7000
FOR I=1 TO 8

LET AS(NX NY+I-1)=D$(W+1-1)

NEXT I
IF SUM<=13 THEN RETURN

PRINT AT @,4; "ENTER WIND FO
FOR z-"

PRINT

"NO SUCH
TRY

7243
7245 GOSUB 4000
725@ INPUT N$
7255 LET N=0@
726@ GOSUB 2008
727@ RETURN
995@ LPRINT
9951 LPRINT D; "

"§T3" HOURS,BMTi-"," *

9955 LPRINT
9956 CLS
957 PRINT
GAIN"

9958 FAST
9960 GOTO 9988

9978 REM PLOTS(X,Y)

998@ FAST

9981 IF X<@ DR X>255 DR Y<@
>255 THEN RETURN
9982 LET C=1+INT
?983 LET R=256-INT Y

9984 POKE 16526,CODE A$(C,R)
P985 POKE 16527 ,2## (B#C—-INT X-1)

9986 LET A$(C,R)=CHR#% (USR 16514

)
9987 RETURN
9988 FOR I=@ TO

9989 FOR J=1 TO 32

9990 FOR K=1 TO

9991 POKE 32255+K+8#(J-1) ,CODE A

$(J,K+1)

9992 NEXT K
9993 NEXT J
9994 FOR H=0 TO
9995
9996
9997
9998

NEXT H

NEXT I

PRINT AT 2,4;L$

"USE GOTO 36 TO RUN A

POKE 16444+H,H

LET HPRINT=USR 31744

II;H*; (1] II; Y:; L1} nT

INTO A%
OR Y

(X/78)

256 STEP B

31

are entered with the plotting
routine at line 9970, taking X
and Y co-ordinates from array
C5(445); these are listed in
Table 1 as DX,DY. Each digit is
printed as a particular combina-
tion of seven segments, in much
the same way that digits are
displayed on calculators and
watches (see Figure 2). They
are as small as legibility would
allow. Because pressures need
3 or 4 digits, and wind strength
1 or 2 digits, a routine was
necessary 10 remove previous
entries. By making sure that all
digits were confined to elements
of the 32 <256 grid, the
simplest way of ‘unplotting’
was to assign CHRS O 1o the
relevant elements. The sub
routine at line 6000 does this,
using co-ordinates DC,DR
retrieved from C$(445) (Table
1)

ZX COMPUTING OCTOBER/NOVEMBER 1%

The wind direction arrows
are added in a way similar to the
‘unplot’ sub-routineg excepl
that, instead of entering CHR$
D, selected codes are retrievad
from D%(72) which, when
A$(32.256) s printed, will give
the required symbol. You wi
see how this works from Figure
3. The arrow for Scilly in Figure
2 has been enlarged to show
that the pattern of dots cok
responds to the binary notation
of the bytes contained in
D5{17-24) when assigned to
A$(12,220-227) respectively.
There is no need for an “unplof
routineg because, when used
again, the program will have the
effect of over-writing the
previous symbol.

When you are ready 10 use
Program 4, Table 3 provides a
list of representative data for all
the Coastal Stations and Ses
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Fig. ¢ The completed weather chart
Station/Sea Area
TIREE 1014 SW
SUMBURGH 1020 SE
BELL-ROCK 1017 SE
DOWSING 1017 VAR
GOEREE 1016 w
WARNE 1013 NW
ROYAL SOVEREIGN 1020 NW
CHANNEL LV 1020 W
SCILLY 1023 w
VALENTIA 1020 W
RONALDSWAY 1017 W
MALIN HEAD 1014 SW
JERSEY 1023 W
VIKING 1 VAR
FORTIES 1 VAR
CROMARTY 2 SE
TYNE 3 SE
DOGGER 3 NE
FISHER 3 NE
GERMAN BIGHT 3 NE
HUMBER 3 N
SOLE 3 W
LUNDY 4 SW
FASTNET 4 SW
IRISH SEA 3 W
SHANNON 4 SW
ROCKALL 6 SW
MALIN 6 SW
HEBRIDES 3 S
BAILEY 6 SW
FAIR ISLE 2 S
Table 3

Areas required. Later on, try
mcording a Shipping Forecast
and extract from it some actual
gata. You will notice that | have
had to omit a few Sea Areas
stogether — there just was not
ough room in the English
Channell
You should end up with a

weather chart like the one in
Figure 1c and, if you feel uptoit
after all this effort, you could try
adding the isobars as in Figure
1d. You may need a wet
weekend or two to do all this,
but what a challenge!

GOOD LUCK!

BINARY REPRESENTATION DECIMAL  STORED
12600 64 32 16 @ 4 i 1 AS Dfin)
A%(12.220) o 17
AS12.221) | . . 18
AS112.222) . 2 ]
1T I e—
— B -
AS012.225) . ‘ 2
A%i12.228) ] 23
A%012.227) 0 4
Fig. 3 The wind direction arrow for Scilly enlarged from fig. 2,
showing how the contents of D${72], when assigned to
Agi32,256), form the chosen symbol

1S AR IS83 RT IZ2@6 FACURS,GHMT - —

Fig. 1d Weather chart with isobars added by hand

Program

Description

Lines Description

1 Machine-code from ZX-printer manual,

6-8 Assigns numerical values to 'letter’ variables
1o save space in memory.

10 Variable FL is used as a flag, set in line 86.

20-36 Modification of program given in ZX-printer
manual,

37-94 PRINTS instructions; requests INPUTS.

95 Variable SUM is used to count the number of
Coastal Stations /Sea Areas processed.

100-2500 Main processing loop.

1310 L$ holds the name of Coastal Station/Sea

>

Area retrieved from C$(445).

IX COMPUTING OCTOBER/NOVEMBER 1984
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2008-2500 Each digit of the barometric pressure values s
assigned in turn to V$ and transferred to
A${32 256)

2008-2055 Sub-routine, called at line 7260, which
transfers wind-force digit to A$(32,256)

2060-2080 INPUT and processing of wind-direction
information: incorporates GOSUB 7000.

2090 Leave loop if all Coastal Station data has
been entered

2100 Leave loop if all Sea Area data has been
enterad

3000-3070 Sub-routine of logic gates which examine the

digit held in V$ and fork to other sub-routines
at lines 5100-5740

5100-5740 A series of sub-routines which set up the X
and Y co-ordinates needed by the sub-routing
at 9970 to plot each segment of the required

digit.
6000-6050 The ‘unplot’ sub-routine
7000-7270 Sub-routine of logical gates to set variable W

to a value which 15 used 1o select from
D5(72) the code which produces the chosen
wind-direction arrow when transferred to
A$(32,256) by lines 7100-7120 and

printed.
7130 RETURN if Coastal Station data is being
entered.
1320-1420 Variables V{1-6) hold plot co-ordinates 7240-7270 INPUT of wind-force data and its transfer to
retrieved from C$(445) A$(32,256) using sub-routine 2008 ; also
2001 Checks if INPUT of Coastal Station data is incorporates the ‘unplot’ sub-routine at line
complete. 6000.
2002-2006 INPUT of barometric pressure values. 9951 Caption sent to ZX-printer.
2007 GOSUB 6000, the "unplot” sub-routine which 9970-99598 Sub-routine from ZX-printer manual that
uses co-ordinates held in variables DC and enters each point to be plotted using co
DR ordinates given by variables X and Y
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SOFTWARE REVIEW S I

The Z2X81 soft

selection

Nick Pearce looks at some new releases

for the ZX81

Merchant of venus
Crystal Computing

This ‘adventure with graphics’
pogram was first on sale in
1982, and has recently been re-
released ‘due to popular
dgemand’ as Crystal put it.

Merchant of Venus is certain-
iy an abosorbing game. It com-
bines real-time graphics simula-
iocn in which you control a
leviathan space freighter
fwhassat /), with the challenge
of building a strong economy on
Venus.

The program auto-runs upon
LOADing, and your first task is
to select the class of freighter
you desire. They vary in price,
and of course, quality. A cheap
ship will possess only limited
targo-carrying capacity, and
could cost you a small fortune in
repairs!

Once a freighter has been
selected, trading can com
mence. As you gain experience
a8 a merchant, you discover
how prices for the various com-
modities Plasteel, Tech-
netium, Mylar etc. — vary bet
ween differing regions of the
planet. It is a matter of judge
ment to buy and sell at the most
sdvantageous prices.

Take off is not always
uneventful. Insufficient thrust
will result in the freighter falling
back to the planet. The screen
displays the readout from the
on-board computer, relaying in-
formation such as the vertical
and horizontal velocities, and
the state of the reactor core and
fuel.

Once airborne and cruising,
you are warned by the computer
of any approaching landing
base. As you descend the
display changes and shows in-
formation from the ground
tracking radar.

Piloting the freighter to a safe
landing is not an easy task. If you
are successful, a landing report
details your touchdown velocity
and the amount of damage sus-
tained on landing. Trading can
then continue.

Merchant of Venus is a com-
plex and absorbing game, and

fun te play. However, it requires
most of the 16K RAM and as a
consequence, the load-time of
the game is quite considerable.
Crystal Computing are at 2,
Ashton Way, East Hernington,
Sunderland SR3 3RX.

GALAXMIANS & GLOOPS
ZX-81 GAMES FROM

QUICKSILVA

FOR THE ZX-B81 WITH 18K ARAM

Galaxians and
Glooes
Quicksilva

Quicksilva have produced an ex-
cellent version of Galaxians for
the ZXB 1. The action is fast and
responsive, and it is a pleasure

to play.
Two types of galaxians
move, in formation, across the

top of the screen, and swoop
down attacking your base. You
have three lives available, while
the speed, firing-rate and the
number of swooping Galaxians
are adjustable by the player.
Points are scored, in the
usual fashion, by blasting the
Galaxians as they fly. However,
more points can be scored if the
Galaxians are hit as they swoop
down from the top of the screen.
Scoring is displayed on the
screen, and at the end of each
game, your score is entered into
a league table which can cater
for up 10 15 games /players.
The first batch of swooping
Galaxians are particularly good
at searching-out and destroying

your base, and some deft
manouvreing is required to avoid
their attack. Thereafter the bat-
tle is fierce but a high score can
be achieved by the experienced
player. If it becomes too easy,
the level of difficulty can be soon
increased.

Cloops

This cassette also contains
Gloops, a version of the arcade
type maze game. You move
your ‘Gobbler’ eating up food
pills which are worth about 10
points each. The "Ghosts’ will
eat you if they catch you. If you
can reach one of the powaer pills
in the maze, you take your
revenge for a short while and
add 100 points to your score if
you can catch a ghost. There are
10 different mazes to choose
from, and the speed is selectable
in 10 discrete steps. Action is
responsive, making Gloops a
first-class version of this popular
game.

Now for the bad points!
Although the instructions state
that both Galaxians and Gloop
auto-run upon loading, the
review copy | had did not, To ex-
ecute the program, | had to enter
in immediate-mode, GOTO 1.
This being said, both are im-
pressive machine code games,
and overall the cassette is a very
reasonable buy.

Galaxians costs £4 .95, and
Quicksilva Ltd. is at Palmerston
Park House, 13 Palmerston
Road, Southampton SO1 1LL.

Galactic Trooper
Romik Software

Galactic Trooper is another fast
moving arcade type game from
Romik. The landing craft of the
galactic attack force are in for-
mation in columns at the top of
the screen. You move your craft
along the bottom of the screen,
trying to destroy as much of the
force as possible before the in-
evitable happens ie you are

obliterated. A mother ship ser-
vices the galactic force; if you
destroy it you gain 500 points.

There are three skill-levels
available, but whatever skill
level you select, the difficulty of
the game continues to increase
as the game goes along.

i -l. l!--i.L ACTION SHOT OF THE EI-HE

WILL YOU BE THE
SUPREME WORLD
CHAMPION?

The action is good, but it is
difficult to build up a high score.
A fairly good game from Romik
Software.

Romik Software Ltdisat272
Argyll Avenue, Slough, Berks.

Frogger |l
The Software Farm

In this game, you have to help
your frog to cross a very busy
three lane road, a path, a river,
and then into one of your 'frog-
holes'. There are the usual
hazards to make things difficult.
Vehicles on the road must, of
course, be avoided, and so must
the ghosts which patrol the
path, and the submerged turtles
and ships in the river,

To cross the river, the frog
must jump onto logs, floating or
semi-submerged turtles, and the
backs of crocodiles — but
beware the heads and noses of
these beaslts!

There are three frogs per
game, and a time limit, There is
only one speed, which is
perhaps a little slow. You do
need to keep your wits about
you, however, 1o build up a high-
score. The turtles have a nasty
habit of quickly submerging just
after your frog has landed on
them.

A good scoring system is in-
cluded, featuring a hall of fame.
Instructions are given on screen
at the start.

A fair game.

The Software Farm is at
Craigo Farm, Botany Bay,
Tintern, Gwent.
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The Computerised
Diet
Softchoice Ltd.

if you are a ZXB1 owner, and
would like to loose waight, The
Computerised Diet might be of
interast 10 you. It is a 'per-
sonalised’ program, so after
asking for your name, it goes on
to ask your current weight and
height, and your sex. Incidently,
it was at this stage that | made
my first mistake, of the classic

‘not reading the instructions’
variety, and entered my weight
in stones rather than pounds.
Consequently, when | proceed-
ed to select my 'ideal’ weight —
1580 Ibs. | was told that |
needed a weight change of 140
ibs. Whnich wouid require a
calorie intake of 2100 calories!
This program needs error trapp-
ing!!

Upon entering my correct
weight in pounds, | was told that
| needed a weight change of 10
Ibs., and a calorie intake of
2100 calories daily. The next
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step is to record the information
onto a table in the booklet that
accompanies the cassette.

The second part of the PSA
|Present Status Assessment),
asks 12 questions about current
eating habits ie ‘Do you eat
quickly’, ‘Do you eat when
bored’ etc. Your bad habits are
then listed on the screen and you
are asked to enter them in the
booklet.

Prior to using the program,
the user must have kept a record
of all food consumed over three
to seven days. This is entered to
build up your DEP (Daily Eating
Pattern). For each meal you
enter the calories consumed,
and your mood at the time: anx-
ious, bored, depressed etc.
Tables in the booklet give calorie
values of foods etc. Your daily
eating habit pattern is sum-
marised to give your average
daily calorie intake, the calorie
change required to give your
desired weight, and predomi-
nant mood at snacks. Again, the
data should be entered into the
booklet.

The first side of the cassette
ends with printouts in graphic
and tabular format of your pre-
sent, and ideal, calorie intake for
each meal of the day. You can
save your eating pattern to
enable your progress to be
monitored — a blank cassette is
provided for this purpose.

The reverse side of the
cassette contains a menu
building program. Briefly, the
computer assists the user in
developing the food groups
(there are eight) and the servings
of each group for each meal.
This results in a balanced diet
containing the requisite number
of calories.

The two programs work
quite well. Screen displays and
data-entry are generally clear
and are well thought-out. The
printouts are good and the
booklet is helpful.

Doctors generally agree that
dieting should be coupled with
exercise if a lasting weight loss
is to be achieved. Also that cor-
rect food balance is, if anything,
more important then pure calorie
counting. Perhaps a develop-
ment of this program to include
all these factors would be
worthwhile aim. As it stands, |
am sceptical that it would be of
real benefit to the overweight.

Strangely, whilst the com-
puter hobbyists spend many
hours hunched over their
machines and have pale com-
plexions as a result, few in my
experience, are overweight,
Perhaps their preoccupation
with computing leaves insuffi-
cient time for other indulgences.

Softchoice Ltd, are at 52
Platts Lane London NW3 7 NT.

AXIS SOFTUWARE
ZX 81 — for 1K

‘BUMPER 7

Bumper 7
AXxis Software

Bumper 7 contains no less than

you've guessed it — seven
games for the 1K ZX81. Con-
sidering the limitations of the 1K
machine, and the price of a 16K
RAM pack these days, there can
be few ZX81 owners with just
the 1K machine. For those that
do possess unexpanded
ZXB1's, this cassette containsa
selection of games which
illustrate certain features such as
scroll and cursor control which
may help with your own pro
grams.

Repeat 20 is a memory testin
which progressively larger
numbers have to be
remembered. The Slalom is a
downhill ski-run in which the
player has to guide the skier
through 25 gates.

Also included within Bumper
7 are versions of Paper, Stone,
Scissors (This used to be called
fck, Ack, Ock. Don't ask me
why — Ed.); Snowflake, a game
inwhich the aim is tocatchafalk
ing snowflake in a bucket; Pal-
terns, an endlessly changing
pattern-generation program;
Banco, based on the card game
Chemin-de-fer; and finally Sket-
ch, which is a program to enable
pictures to be drawn on the
screen.

Bumper 7 is a good introduc:

tory cassette for the new-ish 1K |

ZX81 owner.

Axis (UK.} Lid is at 71
Brookfield Avenue Lough-
borough, Leics. LET1 3LN.

Correction!

In last month’s issue | reviewed
two games and gave the USA
companies name and address. |
would like to point out that the
programs Signalman and
Speedsnake are sold in England
by Softchoice Ltd, 52 Platts
Lane, London NW3 7NT
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Z2X81 UTILITY [

#rough the lines

Mo the end or to
ne.
As it stands

fomments

1000-1003
1005-1008
1009

1010
1020
1022
1025-1030

1035

1040
1045

1050-1085
1063
1055

1060-1065

1070
1080
1095
1010-1100
1105-1120
1106
11156

1125-1130
1125

1140
1140
1145

1165
116081170

this program which will scroll

kom any starting line you desire

iIst Option

stephen Bugg'’'s makes the
ZX81 LIST like a Spectrum.

ticularly helpful, but all it needs
is renumbering 1o a suitable high
line number (say 9000}, and to
be loaded into your computer
and left there before each pro-

of a program
any specified

it is not par- gramming session.

Input bounds of printouts of lines.

Find bounds of memory allocated to program.
If first line is not wanted then goto find first
line sub-routine,

Check for end of program.

Read line number (first two bytes of line).
Check if after last desired line number.

Print line number in front of LIST command,
bbbXb.

Increment address pointer by 2, number of
bytes used for the line number.

Reads number of characters in line.
Increment address pointer by 2, number of
bytes used for line length.

Loop for each item in line except newline at
end,

Chﬂzﬂk if pause is wanted. Pause routine at
1125,

Load A with value of address to which is being
pointed. X is first text address in line, Z is
position in line.

Character 126 (INUMBER) follows a number in
memaory, and this is in turn followed by
another 4 characters. These 5 characters do
not want to be printed, and these 2 lines avoid
this being done.

Print character held in A.

If Print line is 3 then move to SCROLL routine.
Increment address pointer by length of line.
Loop for each line in program.

SCROLL ROUTINE

Load B with Print column.

Set Print position to correct position, one line
above previous position. After scroll the next
character will be printed immediately after
previous character.

PAUSE ROUTINE

Return to main routine if pause is to end, if
Q" is pressed.

FIND FIRST DESIRED LINE

Read line number.

If reached starting position then goto main
routine.

Read line length.

Increment address pointer by line length.

Operating
Instructions

RUN 1000 and GOTO 1000 will
call the routine.

START LIST asks for the first
line that is 10 be printed.

END LIST asks for the last line
that is wished to be printed.
The program will now list the
lines between these two line
numbers inclusive, it will not
stop until the end, unless the
Pause Routine is called, this is
done by pressing the 'S’ key,
the Pause is disabled by the

pressing of the Q" key. By
pressing the break key the user
can stop the routine and the
listing will remain on the screen.
The line numbers used can be
changed for something that is
more acceptable such as
9800-9999, but the GOTO's
will also need to be altered. Also
the wariable names may be
changed if the same variable is
used by the programs and can-
not be changed. If the variables
need to be retained then GOTO
1000 must be used as RUN
1000 will clear these vanables.

Variables

Value of address at pointer.

Print column,

End of program address.

Last line desired.

First line desired.

Address pointer, starts at 16509, line 1005
and is incremented as byte is read, Lines
1035, 1045, 1095, 1160, 1170.

Line number (1020 and 1140) and Line
length (1040 and 1165).

String to print out line length.

Counter for line length.

FRINT
INPUT ST
FRINT
INPUT

1000
1001
1002
1003
1005
1008
EK 16397

1009 IF ST>1
1010
1815
1020

1022
1025
1032
AB (5);

1035 LET
10402

1045
1050
1053
5

1055
1060
1065
1070
1083
1105
1085
1090
1095
1100
1105
1110
1115
1120
1125
5

1130
1140
1145
1160
1165
1170
1175

ED

SCROLL

X=X+2

LET X=X+2

IF

FRINT CHR#%

NEXT Z
PRINT

LET X=X+Y
GOTO 1210
SCROLL

RETURN

GOTO 1125

LET X=X+2

LET
GOTD 1140

LET X=146509
LET DFILE=PEEK 1&6396+256%*PE

LET Y=PEEK X#25&4+PEEK

IF Y>ED THEN STOP
LET Y#$=5TR%
PRINT AT 20, (4-LEN Y$);Y$;T

LET Y=PEEK X+PEEK

IF INKEY$="Q"
LET Y=PEEK X#235&6+FPEEK
IF Y>=8T THEN GOTO

LET Y=PEEK X+PEEK
X=X+Y+2

"START LIST "

"END LI8Y ™

THEN GOTO 1140
IF X>=DFILE THEN STOP

(X+1)

Y

(X+1) #256

FOR Z=0 TO Y-2
INKEY$="8"

THEN GOTO 112

LET A=PEEK (Z+X)

IF A=12&6 THEN LET Z=ZI+5
IF A=126 THEN
(A);

IF PEEK 16442=3 THEN GOSUB

GOTO 1@85

LET B=PEEK 16441

PRINT AT 20,33-B;

THEN GOTO 1@5

(X+1)
1010

(X+1) %256

e e o T e e W T e T B S5 Tt ]
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Z2X81 CAME

Unlike many maze /ghost-chase
type programs this one is
challenging and will be ap
preciated by the connoisseur of
such games. The three indepen-
dent ghosts have more than the
average amount of intelligence,
andin factevenwiththe nine ex
tra lives allowed, experienced
arcade players will need many
plays before being able to clear
all of the screens.

Most of the program func-
tions, including man-
movement, are in BASIC just the
ghost movements and screen
checks are in machine code, yat
the speed is equal to the arcade
versions. There are fwelve
carefully designed full-screen-
size mazes (including "‘tunnels’},
all in a surprisingly compact
listing.

In attaining this compactness
only two things have been left
out. One is ‘power pills’, the
other is continuous {(dot
counting) scoring. We think the
gquality of play and other
features more than make up for
these. The addictive quality of
these types of games seems to
e in ‘clearing screens’ rather
than scoring points.

Using the
program, playing
the game

There are two sets of mazes,
either of which can be chosen
upon running. The second set
are considerably harder to clear
and are really intended for when
you've become successful on
the first set and are looking for a
further challenge!

A fixed score is given for
clearing each screen, and since
they are graded in difficulty,
SUcCcessive screens are worth
more points (sea table 1). Also,
the ghosts are programmed 1o
be a bit less vicious on screens
one and two, but reach their
‘full-strength’ from screen three
onwards.

When killed you are re
juvenated, using up one life, and
carry on from the point where
yvou were hit. Clearing a screen
also gives you an extra life, and
there 15 an added bonus of four

Liverpudlians JD Rogers and C Hogg
roduced yet another winner
with this definitive Pacman type game,

have

J Dave Rogers

extra lives if you can get pas!
screen three.

If you happen to break the
program, don't press RUN or
you will have to wait for maze
decoding (see later). Always
enter 'GOTO400" tore-execute
the program

To save the program always
use ‘GOTOB00" as this includes
a'clear’ to erase the large arrays
that are used and so0 drastically
reduce loading time.

The ghosts will not follow
you through tunnels, Maze ‘C’,
in addition to having normal tun
nels, has two ‘bolt holes” which
can be used as resting places
where the ghosts can't get at
you.

Screen Points  Appearance
A G) 500 Grey

BiH) 2,000 Stripes

ci 4 500 Grey

D (J) 8,000 Quilted

E (K) 12,500 Grey

FiL) 18,000 Psychedelic

Table 1. Summary of screens (brackets indicate ‘Second set’ screens).
H indicates Horizontal tunnel.

Tunnels Title

2 (4 +H) Easy Street,

3 (4 +H) Skid Row

4 (4 +H) Mr. P. Acne.
2+HI(4 +H) Roundabouts.
MNone (4 +H) Claustrophobia.
2 (4 +H) Open-Field.

Storing mazesina
five bit code

To store six, full-screen-size
mazes in the usual way (as str
ings of characters) would re
quire 132 such lines to be typed
in — making a tedious and error-
prone total of over four thou-
sand black and white blocks to
be entered. In this program the
mazes are held in the form of a
five-bit code (see figure 2],
where each maze line (32
characters) i ‘crunched’ into
just three coded elements, giv
ing a compression ratio of
almost eleven-to-onel An B-bit
code was first considered but
was awkward totypeinand am
biguous, involving back-spacing
to enter the characters needed
to represent certain numbers,
and ‘chr$ N' to represent those
not having a Sinclair code. Hex
adecimal code was another
possibility, but this only offered
an B -to-1 compression ratio.
The five bit code uses
numerals 0 to 9 extended
through characters A to V to
represent binary numbers up to
31. Full stops can be used in-

Colin Hog

stead of zeros and provide occs
sional visual landmarks for aven
easier typing in

On first running the program
it takes two minutes to decods
the information to form the ac
tual mazes. This, however
works out to be less than the ex-
tra time it would have taken 1o
load the program had the mazes
all been held in strings. So§
overall time is saved, and since
the program itself is made much
shorter you also have the advan
tage of more reliable loading
Even more economical is that sm
extra mazes (‘second set’) can
be obtained more or less for free
by decoding the information for
the main mazes in a differan
order. Only three program lines
are needed for this (772-774)

concerning Bug
movements

The programming of (whal
looks like) intelligence into the
enemy ‘pac’'s’ is not as simple as |
it may seem, and many pages
could be written on this in
teresting but sometimes
frustrating subject. A particular
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adgorithm may work perfectly in ‘

agiven shape of maze only to fail
naslightly different layout. Itis Figure 1. Flowchart describing the method
380 advisable never to rely on IF PAC IS ON SAME LINE used to cause pacs to follow player.
R e e oA

e 2 s
that cgnsistantw umw“: one LINE MOVE
person may be useless against
somebody else who naturally
iends to take different route
decisions during play.

The common solutions, such
s move towards player line
then player column, produce
stupid’ enemy pac's that are
forever gutﬁ;gdstuck or will ju?t

up and down apparent

E’qfilling to get pﬁist th:r ' BELOW
gightest bend in the maze to
gatch you. Another typical
behaviour is for all the pac’s to
follow the same path, in which
tase they are liable to stay in a
wain’ behind the player, again
oifering no real challenge. TRBY TRY

An interesting test for any MOVE MOVE
pac move algorithm is a ‘U’ UOwN LEFY
shape in the maze, or more ac- * }

IS FLAG
SET FOR LINE
OR COLUMN
MOVE?

LINE

COLUMN

ISPLAYER
ABOVE, BELOW,
OR SAME
LINE?

ABOVE

SAME LINE

TRY TRY
MOVE MOVE
RIGHT up

ISPLAYER
TO LEFT OR
RIGHT?

curately any construction thatis
lopologically equivalenttoa ‘U’ |
Take a look at some commer- ¥
gial/arcade mazes — U shapes

#dges. Here it doesn’t matter, SCAN ALONG PACS

because the ﬁitrlumﬁﬂl"l 'p'ﬂ'fl"ﬂl': PRESENT LINE,

under-the-U-with-pac-inside BOT%E!{S%ESS:SH

cannever arnise, anditis thiscon- AC

dition that can cause trouble. PLAYERS LINE
The system used in this pro- J

RETURN

mis shown on the flowchart.
It contains subroutines for mov-
ing in all four directions, but NO
these are only called in response 5,,3‘“'%{ HTSSTE -
o a series of checks. The ob-
vious moves directly towards
player line and player column are
ied first, and if none of these
gre valid, then scans are made
for paths further afield. For com- cggﬂi}i&; hﬁ% ET o
pactness, the same central
routine is used for all three pac’s +
n turn, but information relevant
to each pac is held in separate
stores and flags (bytes are set
aside for this at the end of the
machine code rem line). The in- TRY LEFT
formation on pack ‘A’ is first MOVE
shifted into the pac move LEFT
routine, the routine is executed,
the pack is moved, then the new
position and status of the pac
are replaced into its store foruse
n its next move. This is then
repeated for pac’'s '‘B" and ‘'C’.
Despite all three pac's using the
same algorithm, they hardly
ever follow the same paths as
each other. This is because each
pac is programmed to regard
any other pac’s as walls of the
maze and so it will split off. In
this way two pac's will oftendo

g ‘pincer’ movement to trap E%ESENT COLUMN
you! U N FOR ACCESS - RETURN
TOPLAYERS COLUMN

WAS A MOVE

Ak - RETURN

TRY
MOVE
RIGHT

IS PLAYER
TO LEFT OR
RIGHT?

WAS A MOVE

MADE ? RETURN

Of RAND d NOTE: ““Line move”’ means a move towards the player’s line, ie up or
The pac-move routine needs to down. ““Column move'’ i to players column.
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know the players immeadiate line
and column positions. So as not
to slow down the program the
‘RAND’ function is used as an
efficient means of transferrin
this information from the BASI
to the Machine Code. Changes
in ‘A’ lacross) only affect the
low byte of the RAND seed, so
this represents player column,
while changes in ‘D’ (down) are
multiplied by 256 and will
therefore affect only the high
byte. so this represents player
line. The machine code can now
go directly to the two fixed ad-
dresses of the RAND seed toob-
tain this information instead of
messing about finding ad-
dresses in the Variables area,
which is not fixed.

Typing In —
IMPORTANT

®Typein, asline 1, a Rem state-
ment containing exactly 101 of
any character.

®Enter as a direct command
‘PRINT PEEK 16511°, If the
answer is not 103 then line 1°s
length is wrong and must be cor-
rected.

®Duplicate line one, four times
by editing its line number to 2,
then 3, 4 and five.

@ Type in the hex loader, then
run 9000 and enter the hex data
one line at a time including the
check figures (but not the
spaces). The loader will in-
tercept errors of any kind and
prompt you until you get it right!
The commonest mistakes are
confusing B's, 8's, 6'sand 5's,
therefore we have redesigned
parts of the ZX81 character set
to look less ambiguous on the
ZX printer,

@ Type in main program, erase
the hex loader, save a few
copies on tape, then run.
®Check the mazes, if you spot
any ‘dead ends’ in mazes AtoE
then you have made a mistake in
entering the code for that maze
so check in lines 710 to 760.

Unlike normal Rem state-
ments, line 9999 is not optional,
since it forms one of the “trigger
lines’ wused for tunnel
movements (see later). Also,
please consider the following
points:

@®Line 650 must contain twelve
inverse spaces,

®Lines 700-800 are best
entered in ‘fast’ mode, and note
that these contain letter O's, not
zeros, and I's as well as 1's.
elLine 250 — inverse ‘MAZE'
then an inverse minus. Do not
use an inverse space.

®Line 9070 {part of Hex loader)
— inverse ‘ERROR’,
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ZX81 PRINT”
POSITIONS: 0 1

PATTERN IS
AUTOMATICALLY
‘MIRRORED"

TO LEFT

THREE 5-BIT SECTIONS

LINE OF MAZE:

| [ 11

[ ]

\/—

|ENDS ADDED
IN LINE 930)

described in text.

BINARY : 00100
DECIMAL 1 4
‘5-BIT" SYSTEM |r 4

Figure 2. Mustration shows maze storage technique

31

I 01010 1 10001 E

| | |
1 17

MM
| o .

i AT H I

Do not attempt to alter line
numbers between zero and 400
since the machine code causes
line 90 to 'GOTO’ certain preset
lines. Check lines 265 and 395,
and lines 870 and 8390.

Customising

If you find some of the mazes a
strain on the eyes then you can
have them all in ‘restful grey”’ by
changing line 840 to read ‘LET
A=136".

Some people prefer the ar-
cade type of free-running con-
trol response, i.e. if no keys (or
more than one key) are pressed
then the player continues to
move in the same direction. This
can be obtained by adding: 5 IF
CODE INKEYS + ABS (D+A)

4 THEN GOTO 20

You can alter the actual con-
trol keys to those you feel most
comfortable with by changing
lines seven and ten.

To slow down the game {(and
add an extra effect) add '+
RND’ to line 50. Custom points
2 and 6 also slow down the
game.

For desperately bad players
the final figure in line 100 can be
changed to 5. This gives the ad-
vantage when turming corners to
you rather than the ghosts, and
even lets you take a breather to
compose your wits by purposely
running against a wall for a
while.

A proper pause facility (for
when the phone goes or you suf-
fer a sneezing fit at a crucial
stage of play| can be obtained by
adding: 15 IF INKEY$ = P
THEN PAUSE 4E4.

If you would prefer the player
to restart at the top of the screen
after being killed (as in arcade
typel then relocate line 270 to
371 and line 280 to 372, eras-
ing the originals of course.

To encode your patterns of
mazes into the 5-bit format you
should start at column sixteen of
each line and work right, conver-
ting each group of five

characters into a five-bit binary
number. ie dot=0, Maze wall

= 1. Mazes should be left-right
symmetrical.

If character at Intended Position is anything other

than a dot or a space then GOTO further checks

Blank out previous position, POKE player onto

The Basic
7-80 Players move routine.
30
at line 100, otherwise:
40-60
screen at new position, update S.
70-80

Update Line-Column variable (LC) then use this

as seed for RAND (see text),
90 Calls machine code to move the three ‘ghosts’
and do screen checks, then ‘"goes to’ one of the

following lines:

Normally -------

-line 5

If player has been hit by ghost - line 300
If screen has been cleared of dots — line 200

110

If player hits one of the “trigger lines’ (consisting

fo CHRS 21) above and below the maze area
then a “‘tunnel” move is performed by setting D
to either 21 or minus 21 (depending whether
player is at top or bottom of screen). Upon re-
entering the main loop, D now alters the players
position by means of line 20 (to re-emerge from
the opposite tunnel) and also updates 'LC' to suit
by means of line 70,

Note

Only the lower trigger line is actually visible on the screen, the other
one is within the program (line 9999) which since it is the very last
thing in the program area of memory is effectively one line above
the screen (display file — Refer to memory map in ZX manual). This
leaves more room on screen for the actual game.

200-290

When a screen is cleared updates score, adds

another life (or bonus of four lives for reaching
screen four), pauses, does ‘rollover’ effect then
prints next mazes and resets players position. In
the unlikely (!} event of a player clearing the sixth
screen the sequence goes back to screen one.

270-280

Resets Line-Column variable to coincide with

players starting position,

Note

One is added on to LC during screens one and two, thus shightly
disorientating the ghosts since they now ‘see’ the player as being
one space to the side of his real position. This is done to make the
first two screens slightly easier, then in screen 3 onwards the

ghosts come up to "Full strength’.
When player is hit takes away one life, flashes

300-395

both the player and the life that is being used up.
User call then returmns ghosts to starting
positions. If all lives used up ends game.

400-480

New game, resets various variables.
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500
§30-640
100-770

800-970

890

820

m

173-774

Selfsave and setting up.

Sets up arrays to hold mazes and maze data
Storage strings, holding the data for all six mazes
in compact "5-bit’ form. Note: for greater
readability the extreme conditions of zero and
thirty one are represented as full stops and X's
respectively.

Routine that decodes the data into actual mazes.
This consists of three nested for-next loops:

M loop — for mazes one 1o six.

X loop — for items of data one 1o 66
loop — extracted from each storage string.

N loop — for bits one to five of each item.
Alters the characters used to build certain mazes.
Normal value of 136 gives a grey maze.

Builds up each maze line 'from the centre
outwards’ and thus mirrors the maze
symmaetrically to the left and right.

Continues X-loop until a line of 30 characters has
been built up, line 940 then adds ‘ends’ to that
line and places it into position within the
appropriate maze array (M $).

Repeatedly concatenates the string of inverse
spaces B$ into a whole screen full. Used to give
‘rollover’ effect between screen.

Shifts the data int he storage strings about so
that when decoded different shaped mazes are
produced ('second set’).

Machine code

The machine code moves the three ghosts, checks for man-hit and
for screen cleared. All addresses are in hexadecimal.

4082-40AE
40AF-40BC

40BD-40EO

40E2-40F 6

40F3-40F6
4112-413F

4141-4166
4167-416F
§171-4176
4177-41B9

41BA-41FD

41FF-4259

4268-end

4268-4279
428C-4291

Set up pacs in starting positions using data from
the fixed stores (see later).

Scan whole screen for remaining dots, if none are
found then return to Basic with value of 200,
which is then used as the ‘GOTO’ value in line
90.

Call bug moves. Puts data from bug 1's store
into workspace, calls pac move, then replaces
data to store when move completed. Repeats
this for pacs 2 and 3.

Player-hit check. The characters that are to be
replaced behind each pac as it moves are heid in
stores, so by looking at these, if any contains the
‘player’ character then player must have been hit.
If so, jumps to routine at 40F7 which wipes out
all the pacs, replaces them at start positions and
then returns to Basic with value of 300, so line
90 ‘goes to’ player hit routine.

If player not hit, returns to Basic with value of 5,
so line 90 continues movement loop to line 5.
Set working fiag. Sets various bits of working
flag (4290) according to pac position relative to
players position. i.e. above, below, same line,
etc.

Move decisions (see flowchart).

Try move towards player line.

Try move towards player column.

Movement routines for all four directions. When
called, checks if move is valid, if so does move,
updates pac line/column and resets carry to zero,
if not sets carry to 1.

Column scan. Scans pac column up and down to
find horizontal access to player colum, Having
found this, calls relevant movement routine. If no
move possible, sets carry.

Line scan. As for column scan but harizontally,
plus a comparison is made between routines
left/right and the shorter of the two is taken.
Various stores. Information for each pac is held in
a standardised order: pac 1, pac 2, pac 3. For
each bug; two positions, column, line, Flag byte,
chr$ for replacing behind.

Fixed stores containing start values (read only)
Working store holding information on current bug
being moved.
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The variables
Players Variables

A

Across movement.

D Down/up movement.

P Intended position.

s Screen position.

LC Line/column. Represents both line and column
position (one in high byte — % 256 — the other
in low byte) for reference by machine code.

Other variables

SC Score.

LYF Life remaining.

MZ Maze number.

X Marks start of display File in memaory.

SS The **Second set”’ of mazes are produced if this
equals one, main set if zero.

5% (1to6) Storage strings, containing maze data in 5-bit
code form.

M$ (1 to 6) Maze strings, into which actual mazes are built
up.

Us General-purpose, also used in decoder.

Decoder variables.
K

S

% % m % & & & 8 ® 8 8 m o8 ®w & @ FH

Determines type of character used for walls of
maze,

Single value extracted from storage string for
decoding.

Divisor. Stars at 16 (bit-five) then reduced to B to

decode bit 4, and so on down to bit 1.
String into which each line of maze is built up
before being placed into a maze array.

Code for character produced by decoding current

bit.

- -
-

.
]
-
-
.
"
]
-
"
-
-

BASIC program listing.

3
7
Wy
10
")
20
30

40
=1"s)
&0
70

RUN S30
LET A=(INKEY$="C")~- (INKEY$=

LET D=(INKEY#$="N")—-(INKEY$=

LET IP=S+A+33%#D
IF PEEK IF>7@ THEN GOTO 10@

POKE S,0

POKE IP,61

LET S=IP

LET LC=LC+D+ (256%A)
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104

80 RAND LC
9@ GOTO USR 16559
10@ IF PEEK IP>135 THEN GOTO 9@

110 IF CHR$ (PEEK IP)="a" THEN

LET D=21-(42 AND IP>X)

120 IF PEEK IP=118 THEN LET A=
31-(62 AND PEEK (IP-32)<70)

130 GOTO 20
200 REM ———-—NEXT SCREEN---—-- >

210 LET SC=SC+500% (MZ*%2)

22@ LET LYF=LYF+1+(4 AND MZ=3)+
(11-LYF AND LYF>11)

230 LET MZ=(MZ AND MZ<&)+1

240 PAUSE 100+ (4E4 AND SC=2)
250 LET M$(MZ,430 TO 435)="[(EH3
"+CHR$ (165+(6 AND SS=1)+MZ)
260 PRINT AT 2,0;B$;AT @,0;M$ (M

———="3:AT 23,2338C

265 IF SS=1 OR MZ=4 THEN PRINT
AT 13,@;" ";TAB 30;" "

270 LET S=X+50

280 LET LC=8097+ (MZ<3)

290 GOTO 340

300 REM ————- MAN HIT/END?=——=— >

321 PRINT AT 1,0;"DEMO ONLY: ER
ASE LINES 3@1/302 THEN GOTO 400
TO PLAY"

302 GOTO 200

31@ LET LYF=LYF-1

320 FOR N=4 TO 22

330 POKE S,22+RND%2

340 PRINT AT 23,LYF+13CHR$ N
35@ NEXT N

360 RAND USR 16516

370 PRINT AT 23,1;"—XXXXXXXXXXX
XXXXX"( TO LYF)

380 IF LYF>@ THEN GOTO 7

390 PRINT AT 3,29;" ?";AT 2,10;
"——BAME-OVER--"; TAB 1;" WOULD YO
U LIKE ANOTHER ONE 7 "

395 GOTO 37@+3@% (INKEY$="Y")
400 REM ———————n NEW BAME-———- >
412 POKE 16418,0

420 PRINT AT ©,@;B$;AT S,1;"CON
TROL KEYS: ZI=LEFT C=RIGHT ";AT
7,15;" J=UP  N=DOWN ";AT 17,2;
"110 HIT ANY KEY TO PLAY 111"
430 LET SC=0

440 LET LYF=9

450 LET MZ=1

460 LET X=PEEK 16396+ 254#PEEK
16397

470 SLOW

480 GOTO 240
58@ REM ---AUTOSAVE/SET UP-=--->

910 CLEAR

528 SAVE "COmMPAQ@R"
COLIN.HOGG (MC) /J.DAVE.ROGERS (B)

S3@ PRINT "PRESS NEWLINE THEN W
ﬂIT 2 HINS" '39 i DH ENTER L1} IIEII L1} F’D
R SECOND SET OF MAZES"

o540 LET S5=0

55@ LET A=0

S56@ LET D=@

270 LET IP=0

580 LET LC=0

S92 RAND @

600 INFPUT U#

610 LET SS=Us$="85"

628 FAST

630 DIM M#$(&,704)

648 DIM S$(6,466)

658 LET Bs=" 1IN

708 REM === MAZES-DATA-——==>

718 LET S$(1)="XXN...RTUD.&6RXM3
XG0.&XRU. . . FOE. REUREUREUSI. . RUFO.
« « UFUUE.UEXU. . . XXNC"

720 LET S$(2)="FTX. .. UNQUNRQUK2ZU
LE.SGNLONLR. HQULRULAU42Z2UTU. TUNTU
« « « FDUFC&4FFM. . . FTXH"

7308 LET S#$(3)="XXG7XM. .56FGU1UUK
62NNRG1RSS.K1A7NIS421TUT. . TEN. .N
XUG. . MURGURN.O&XXMJ "

740 LET S5#(4)="XNX..FFLFES.ELQé
42MTr. 12FNEFGEFXEFXEL1GETLE. 12UTA
U.2ULQU4A. XLF. .FXNXD"

75@ LET S#$(5)="XXX...UNA.NBUNEG
G.NRUG3. MREMREKB2LBR1BATBA13ATBA
SB82TFQR1. . XUX...XXXR"

768 LET S#(&)="XXN...UUUUUM. .MU
uUMuUuUM. . . XUUXUU. . . UUMUUMUUU. . . TEM
TEM. . UUUMUUM. . . XXNW"

77@ FOR N=1 TO &

771 LET B$=B$+B%

772 IF S5=@8 THEN GOTO 7735

773 LET U$="NXR7XRG.."+5%(N,COD
E "C2VBVF" (N)-28 TO )+5#%(6)

774 LET S$(N)=Us$( TO 42 )+"1U.S
"+U$ (47 TO 57)+"G..NXRNXR"

775 NEXT N

776 LET Us$=""

80@ REM ———QUINBIT-DECODER-=-->

812 FOR M=1 TO &

820 FOR X=1 TO 66

B3@ LET S=CODE S#(M,X)-28

B4@ LET K=136+(M=2)+(41 AND M=4
)+ (RND*20 AND M=6&)

B850 LET D=16

B86@ FOR N=1 TO S

B70 LET A=27+(K-27 AND S/D>=1)
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B80 LET U$=CHR$ A+U$+CHR$% A 29 @1 21 0@ EB @9 EB 7E 691
B9@ IF S/D>=1 THEN LET S=5-D FE 4@ D2 7F 41 1A FE 4@ 11@8
900 LET D=D/2 D2 77 41 ED 4B 7B 40 ES 11467
7180 NEXT N @9 7E E1 FE 4@ DA 77 41 1126
920 IF LEN U$<30@ THEN NEXT X DS EB @9 7E EB D1 FE 40 1392
930 LET M$(M,32#X/3-31 TO )= DA 7F 41 18 D4 AF 32 7B 1042
CHR$ K+U$+CHR$ K 48 11 DF FF CB 4E 20 03 924
948 LET Us="" 11 21 00 @1 20 @@ 2A BC 283
5@ NEXT X 42 2B @4 7E FE 40 30 DA 666
6@ NEXT M ES 19 7E E1 FE 4@ 30 F1 1264
770 GOTO 400 18 @5 21 7B 40 36 B2 2A 400
9999 REM THIS LINE IS ESSENTIAL; 8C 42 23 OC 7E FE 4@ 30 799

PA ES 19 7E E1 FE 40 30 1036
F1 18 @4 21 7B 48 34 3A 655
7B 40 FE @3 20 @82 37 C? 791

e FE @2 CA BF 41 FE @1 CA 1181
———————— HEX DUMP-———————CHECK 87 41 78 B9 DA 87 41 C3 1177
20 20 21 68 42 11 7A 42 4@9 8F 41 41 00 00 20 00 20 333
@1 12 @@ ED B@ ED SB @C 774 00 00 20 00 9@ @@ BC @1 250
40 24 74 42 19 36 BB 22 549 OE @D @1 A6 BD @1 @F @D 474
76 42 2A BD 42 19 36 BB 646 @0 BF BE @1 1@ @D @2 AA 644
22 80 42 2A B6 42 19 36 554 24 24 24 24 25 25 25 25 356

BB 22 B&6 42 C? 2A OC 40 498
@1 18 @3 3E 1B ED B1 @1 539
Ce 00 C@ 3E @3 32 21 40 612

21 7A 42 11 8C 42 @1 06 460 S R
P2 CS ES DS ED B@ CD 12 1285 1 REM
41 E1 D1 C1 ED B® EB 3A 1409 2 REM THESE FOUR LINES EACH
21 402 3ID 32 21 40 20 EI 576 CONTAIN 1@1 CHARACTERS
16 @3 21 7F 42 @1 06 0@ 271 3 REM PLEASE READ TEXT BEFORE
7E FE 3D 30 @8 @9 15 20 S73 ENTERING.
F7 @1 @5 9@ C9? 36 @@ 3A 581 4 REM
?F 42 2B 7A 42 ?? 3ﬁ B’j ?49 BY97 REM #% % % %% 5 %5 % %% % 45 %555 5% %
42 2A B@ 42 77 3A 8B 42 701 8998 REM SELF CHECKING HEX
2A B4 42 77 @1 2C @1 C9 &26 LOADER
21 90 42 7E E& @1 77 XA 794 8999 REH I EE S S S SESESE S RS R L ]
32 40 ED 4B BE 42 B8 28 878 9000 POKE 16510,0@
P45 I8 @8 CB D& 18 @& CB 741 701@ POKE 16511,19
DE 18 @2 CB CE 3A 33 4@ 852 9020 POKE 16512,2
B9 28 @4 38 @8 CB EE 18 783 90832 FOR L=1 TO &3
@6 CB F& 1B @2 CB E6 CB 1141 ?04@ PRINT AT 17,4; "OK-——-ENTER L
76 28 @2 CB 86 CB 4& 20 827 INE ";L
@F CD &7 41 D@ 21 90 42 865 050 LET X=146514+8#(L-1)
CB SE 20 @24 CD FF 41 D@ 1093 9060 GOTO 9080
21 9@ 42 CB C&64 CD 71 41 1@55 9070 PRINT AT 17,4; "E333,REDO"
D@ CD BA 41 C9 CB SE 20 1223 9280 INPUT US$
D6 CP S6 20 1@ 18 & CB 506 @90 IF LEN U$<17 THEN GOTO 9@7@
b6 28 1A 18 1@ @1 DF FF 718
11 @@ FF 18 14 @1 21 @O0 384 9100 LET C=0
11 2@ @1 18 QE @1 FF FF &00 2110 FOR N=@ TO 15 STEP 2
11 FF FF 18 @6 91 @1 0@ S93 9120 IF US$(N+1)>"F" THEN GOTOD %@
11 81 2@ 2A B8C 42 3A 91 S04 70
42 77 @9 7E FE 40 3@ 11 739 9130 POKE X+N/2,1&6#CODE US$ (N+1)+
32 91 42 22 BC 42 36 BB 731 CODE U$(N+2)-476
2A BE 42 19 22 BE 42 AF 730 9140 LET C=C+PEEK (X+N/2)
C? 2A BC 42 36 8B 37 C9 937 9158 NEXT N
3A 90 42 21 @1 @0 CB &F &56 160 IF C+L<>VAL U$(17 TO ) THEN
20 @3 21 FF FF 22 7B 40 B840 GOTD 9070
2A B8C 42 E5 D1 @1 DF FF 1207 2178 NEXT L
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Aniversity Software

LIBRARY OF ADVANCED MATH/STAT/ECON
FORSINCLAIR ZX81 AND SPECTRUM

TAPE 1: MATRIX OPERATIONS (*). [+) £9.95
SIDE A : Inversion, multiplication, addition, sublraction, scalar mulliplication and
determinants of matrices and vectors within one single program_Any ocutpul can
m turn be used as the input of the next opearation without re-typang Capacities

168K ZXB1 : 25x25, 18K Spactrum : 15x15, 48K Spactrum : 48x48

Side B . Determinants of sguare matrnces

TAPE 2: POLYNOMIALS (+) £68.95
SIDE A | Includes quadratic equations (as degree 2 polynomials) and Newton

Raphson and half-interval search methods for higher degree polynomials
Computes the real roots with 8 digits of precision. SIDE B : Plot of polynomials in
any inteérval, values of real rootls, axtremum points

TAPE 3:INTEGRATION (+) £68.95
SIDE A : Simutaneous integration of two functions by Simpson’'s and trapezoidal
rules. Also computes the area enclosed between the twolunctions. SIDE B : Plot
ol two lunchions in any interval Integrated area shaded

TAPE 4 : SUPER-REGRESSION (% £14.95
SIDEA A highly geveloped multivanate regression program with log/ In cphion
on aach variable, allowing for axponential and geometnc regrassions. Displays
astimated coafficients, standard arrors, t-slalistics, RY, corrected R°, F-slatistic
degraas of ireedom, Durbin-Walson statislic, vanance-covanance matnx, matrix
of correlation coeflicients, INTERPOLATION and PLOT of residuals. Capacity
examples (varxobs): 16K ZXB1:2x400, 5x200, 10100, 16K Spectrum

2x75, 5x30, 48K Spectrum : 2X 1650, 5x800, 10x500. SIDE B ; Piot of bivariate
regressions, slope, intercep!, R°, standard deviation

TAPE 5: PROFESSIOMAL LINEAR PROGRAMMING (%) £14.85
SIDE A : A user Inéndly oplimisation program capable ol handling all sorls of
lingar programming problems (any combination of « » constraints and X, >0,
%<0, qa< X <a Sigh constraints), Displays the cannonical equivalent of the
primal, values of slack variables dual problam and ds solution Capacity
examples (varxcons.): 16K ZX81 : 10x21, 15x18, 2013, 16K Spectrum ;: 8x8
48K Specirum : 10x45, 25x35 50x25 SIDE B: Solutions ol simultangous
aquations

TAPE 8 :STATISTICS ("), (<) E£14.85
SIDEA  STATISTICAL TESTS AND DISTRIBUTIONS. Chi-square, Studants i- F-
. Mann-Whitney U, Wilcoxon's Signed Rank tests and Chi-square, Studentst- F-
Binomial, Polsson and Normal distributions. Data on many samples can be
enterad al onca, sorad and basic statistics displayed. Capacity axamples
(samp.xobs.): 16K ZXB1 . 1x230, 2x110, 5x45, 16K Spectrum - nol available
ABK Spectrum ; 2xX1300, 10x250, 20X125

SIDE B: DESCRIPTIVE STATISTICS. Analysis ol ungrouped or grouped data
Ungrouped data sorted and grouped Output includes mean, mean deviation
standard error, skewness, kurlosis, moments, Paarson's coellicient, elc. A
comprehensive histogram with up to 30 class intervals, class requencias,
midpoint values. Capacities : ZX81 : 450, 16K Spectrum : 200, 4BK Spectrum
2000

TAPE 7 : BIBLIOFILE £9.95
An academic indexing program 1o keep record of books and articles. Loading
and saving of files, printing and listing of up to 150 records in alile, searching
for an entry and sorting records into alphabetical order, It is possible 1o
modity, dalete and add a record

EDUCATIONAL SERIES
NTRODUCTION TO ECONOMICS SET (48K Spectrum only) | Basic concepls
are introduced by axtensive use ol graphics, axamples and axcercisas
MICROECONOMICS | (+) £9.95
SIDE A Demand and supply analysis, demand theory, cost-benefit analysis
SIDE B : Budget line analysis, indifference curves, decision making in a market
Bconomy

MICROECONOMICS 11 {+) £9.85
SIDE A : Cobb-Douglas production function, linear programming and excercisas
on linear programming. SIDE B . Theory of the firm, elasticity of demand, CES
production function

MACROECONOMICS (+) £9.95
I5/LM curves, national income determination, aggregate demand and supply
analysis, multipliars

ECONOMIC GEODGRAPHY (+) £9.95
SIDE A Von Thunen's model of agricullural land use Locational rént and
principle of diminishing returns. SIDE B . Modals of agricultural and urban
land use

{*) Programs with INPUT, CHANGE, LPRINT and SAVE-DATA tacilities. Spectrum
versions of tapes 4 and 6 also embody MERGE/READ DATA facilities, A
commaon dala lile can be used with these programs

(+) Recommended for “A” Level, lirst year university and poly students

PLEASE SEND AS SIZE S.A.E. FOR INFORMATION ON MICRODRIVE-
BASED PACKAGES.

Tapes 1-6: £60. Introduction 1o economics set: £35

All inclusive prices for the UK. For overseas orders add 50p per cassetle
Dealars enguiries welcome

Cheques payable to: UNIVERSITY SOFTWARE, 29 St. Patar'as Straet,
London N1 BJP. Telephone : 01-359 0978
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SPECTRUM —ZX 31

MASTERING
MACHINE CODE

7% SPECTRUM

Ne B ;
“'a DEIVING, DEEPER INTO
YOUR 7X SPEC TRUM

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

| Mastering Machine Code on Your ZX

SFECTRL
ri Baker 315 page: £9.95
[J Beyond Simple BASIC — Delving Deeper into
You: Ex SPECTHUH
wyn Jones, 206 page £798
O qumnmmg Your EH SPFC’THD M
I'im Hartnetdl, Dilwyr d L T i6.95
O] 60 Games .]nd ﬁ.ppll.-:?‘.:!u;nﬁ for the
EH SPECTRUM
wid Harwood, 90 nac £4.95
[l Creating Arcade (:u‘l:"l‘li.'s on the ZX SPECTRUM
larel Haywooo 1 pac £395
I'15 ant SPI‘C’I’HJH Pm-:;mmmm{:
..I.... TiE 14 ...l 1 i‘:-ql,’_}

1 20 Simple Electronic F' ojects for the
SPEC’THW ZXB1 .1r|.d Cther Computers

- 4 pac £6.45
Pult.ng 1_.'[.:|ur SP‘ECTHUM to Work
hri illender. B4 page £4 95

SPECTRU "N-‘T. Machine Code made Easy
1l«I’l::nl Um-ilm beginners)
ymes Wal i [ales 1595

SF‘EC’THUH "'-"Ia-:'hlne Code made Easv

Vol. Two '-,rafimsrr'fﬂ p!-:n-q: A mimers)

Paul Holmies , £595
) Hmtl*n':g Hdl’:hne C:xle on your ZX81
1k £7.50
U Getting Pﬂ quai nted with your ZXB1
Tim Hartnell, 128 page £595
| The Turing Criterion — Machine [ntelligent
Plf;-qldmi for 'hp IFK ?KE’-‘
\FTiS0N 1 J i £525
34 ﬂ’l'uumg {.J-.'IT"I.i“— Tr:r he IK !HHI
AEIAIT LOUr 4 paos 4 95
L 49 Explnrve (.:ﬂmes for the ZXB1
.I.‘.'.'l'l"'*-! RN 1595

ne the books ndicaled. | enclose §

--—_-—J

-------------J
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SRR | G SPECTRUM DARE e o

LOO HOP

Would be Lumberjack Christopher Gibbs
sent us this challenging program from
Reading Forest.

A program which is as addictive
g5 this and yet written in BASIC
s a rare thing indeed,
Christopher has created a game
which is not only fast but fits in-
o 16K with room for titles as

IX COMPUTING OCTOBER/NOVEMBER 1984

welll As can be inferred from the
title, the game involves jumping
over logs and up through gaps to
reach the rings at the top of the
screen.

You control a running man

with keys 5 and 8 for left and
right movement and key O to
jump. If you jump and miss the
hole above you, you will be
rendered unconscious for a
short period of time and may fall
through an approaching gap in
the level you have reached.
Three levels of difficulty are
included and a hall of fame chart
for those who become adept

enough to reach a good score.
Christopher says his highest
score so far is 93%, | admit to
not getting any score at all —
mind you, | wasn't feeling too
well. The score is worked out on
the time you take to reach the
rings. So for a real test of your
ability type in this relatively
short program — go on, hop to
it!

Program structure

Death routine, score assessment and hall of

30-100 Main loop
200-250 Fall down hole routine
300-420

fame update
1000-1080 Jump routine
1100-1120 ‘Reached the rings’ routine
BOOO-8110 Presentation and instructions
9000-9210 Graphics
9500-8565 Random set up of logs
9600-9650 Screen set up at start of game

1 REM #E¥EEEFHEEEHEEEFEXEFEEEEE
¥Underlined characters#
*¥are entered in *
#GRAFHICS mode. *
s E s s S S R R SRS
2 POKE 23658,8

3 PAPER @: INK 7: BORDER ©: C
S LET HOLE=8: LET
z(1@): DIM $%(10,3)

18 GO SUB BPOO

game=g; DIM

12 LET SCORE=12088: LET dead=@g
13 LET game=]

15 LET x=19: LET y=1@

20 LET es="RB"

3@ FOR m=31 TO 1 STEP -1

31 IF SCORE>{ THEN
SCORE-2
32 IF dead>d THEN
-1: BEEP ©.95,-10
49 PRINT INK 6jAT 5,0;a$(32-m
TO )jas( TO 32-m);AT 18,05 INK
I;bs(m TO )3jbs( TO m);AT 15,05 I ¥
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LET SCORE=

LET dead=de




16K SPECTRUM CAME

NK 4;c$(32-m TO )jcs( TO 32-m)}
INK 7;AT 20,083d$(m TO )jd$( TO m
)

43 IF dead>? THEN GO TO 55

45 IF m/2=INT (m/2) THEN LET
"-IEH

46 IF m/3=INT (m/3) THEN LET
eS="K"

S8 PRINT INK &3AT x,yi" "jes$;

S3 IF m/3=INT (m/3) THEN GO T
0 57

55 IF SCREENS$ (x+1,y+1)=" * TH
EN GO SUB 209

57 IF dead>?@ THEN GO TO 199

&8 LET y=y+(INKEY$="8")-(INKEY
S="5")

B3 IF y<8 THEN LET y=2%9: PRIN
T AT x,93" *

86 IF y>29 THEN LET y=@: PRIN
T AT x,293* *

98 IF INKEY$="@" THEN GO SUB
10090

25 LET es="R"

198 INK 7: NEXT m: GO TO 3@

288 REM FALL

205 INK &

218 IF x=19 THEN GO TO 390

220 FOR n=x+1 TO x+5: PRINT AT
n,y+13"H"}AT n-1,y+1}" ": BEEP ©
.95,28-n: NEXT n

230 LET e$="E": LET x=n-1: PRIN
T AT x,y+1jeS: LET dead=D#%2:

249 IF SCREENS (x+1l,y+1)=" " TH
EN GO TO 218

258 RETURN

298 REM DEATH

302 PRINT AT 19,y+11"H": PAUSE
2: PRINT AT 20,y+11"H"JAT 19,y+1
I'* L]

305 BEEP £.1,0

310 PRINT AT 20,y+11" *

'320 FOR nwy4l TO 38: PRINT INK

SIAT 21,n)"F") INK &) "E": BEEP
0.05,30-n: NEXT n: PRINT INK S

BRIGHT 1JAT 21,31)"F"

321 FOR n=1 TO 18: NEXT n: LET
SCORE=@: GO TO 330

325 LET SCORE=INT (180%(SCORE/1
a88) )

338 PRINT AT 2,18)" |
AT 3,18y" “JAT 4,19} "

"JAT 3,10)"SCORE="}) SCORE
%"

340 PRINT AT 17,31 FLASH 1} "PRE
SS ENTER TO CONTINUE®: IF CODE I
NKEY®<>13 THEN GO TO 349

345 CLS

359 FOR n=1 TO 10: IF SCORE>z(n

) THEN GO TO 489

368 NEXT n

3789 PRINT AT 2,5)"TODAYS GREATE
ST": FOR n=1 TO ?: PRINT AT n¥2,
Sin) "= 1" " éEiNn) )" ... "JZ(N):
NEXT n: FRINT AT 20,5110)1"= "}|4+%
(1&)1"™ ... "jzi18@)

380 GO TO 93515

4990 FOR m=18 TO n+l1 STEF -1: LE
T z(m)=z(m=~1): LET 4%(m)=f&(m-1)
t NEXT m: LET z(n)=SCORE

412 INPUT "ENTER YOUR INITIALS
(MAX 3) "jJg%: IF LEN g%>3 THEN
GO TO 41@:

420 LET f&(n)=g%: GO TO 379
1988 REM JUMP

1885 INK, &

1887 IF x=4. AND y+1=po THEN GO
TO 1100 .

1010 IF SCREEN® (x-4,y+1)="Q" TH
EN LET dead=D%2Z: GO TO 12059
19280 PRINT AT x,y1" & "! BEEP 0.
1,10: FOR*n=x-1 TO x-5 STEP -1:
PRINT AT n,y+1)"D"JAT n+l,y+1}"
": BEEF B.85,20-n: MEXT n

1325 LET x=n+l

1838 RETURN

1958 PRINT AT x,y+1)"C": PAUSE 2
! FOR n=x-1 TO x-3 STEF =~-1:!: PRIN
T AT n,y+1)1"R"J1AT ne¢l,y+1})" "2 B
EEF .05,20-n: NEXT n

1055 PRINT INK Z1AT n¢l,,+13"0"
1040 BEEF ©.1,190

1078 FOR k=n+2 TO x: PRINT AT k,
w41 "H*"JAT k-1,y+1)" *: BEEP 9.0
S5,20-k: NEXT k

1072 PRINT INK &JAT K-1,Y+#1;"E"
1875 LET e®="E"

1888 RETURN

1168 REM FINISH

1118 PRINT AT x,y+1)1"C": PAUSE 2
¢! FOR n=x~1 TO x=-3 STEFP -1!: FRIN
T AT n,y+1)1"RP"JAT n+¢l,y+1}" " B
EEP £2.95,28-n! NEXT n

1115 PRINT AT 8,POI"I"IAT 1,PO}"
«*"! FOR N=1 TO 108 BEEP B.1,N: N
EXT N: FOR N=28 TO & STEP -2: BE
EFP #.1,N: NEXT N
1128 GO TO 325
BZ18 LET mé="¢9Q
QD0 SO0"

B@12 LET ne="®
®©0 0o

8914 LET o®="@®
© © DD

B21& LET pS="9©
DOD -

BP17 LET q="900 900 OO0 © @
o0 © -

0D OO0 L)
000 ®®
PO 09 00 W

@00 9O L
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16K SPECTRUM GAME

P20 FOR m=27 TO 2 STEP -1

8925 BEEF &.01,m

@39 PRINT INK 1J1AT 4,mim&( TO

28-m) 3} INK 2JAT S,min$( TO 28-m)

i INK 31AT 6,mjos( TO 28-m)} INK
4;AT 7,mjp®( TO 28-m)j INK S}AT
8,miq%( TO 28-m)

BP4@ PAUSE 2: NEXT m

B8P4% FOR j=1 TO 3

BO%@ FOR n=1 TO &: INK n: PRINT

AT 4,21m%1AT 5,2InsjAT &6,21086}AT
7:;2ip%i AT B8,2jq%

8055 BEEP £.01,n+10+(j%2): NEXT

n

B8OS4 NEXT j

8060 PRINT AT 12,63 INK 7} BRIGH

T 1;"BY C.M.GIBBS 1983"

B@78 PAUSE 108

8@88 CLS

B@%2@ REM RULES

8188 PRINT AT 2,23 INK 7; BRIGHT
1;"S: LEFF™AT 4,2;"8: RIGHT";A

T 7,2}"@: JUMP";AT 12,9;"DODGE T

HE GAPS, REACH THE RINGS *"j'';"
AND DON'T GET KNOCKED OuT **

8119 PRINT FLASH 1;AT 21,3;"WAI

T ONE MOMENT PLEASE"

E08 REM GRAFPHICS

9919 FOR n=@ TO 7: READ a: POKE

USR "a"+n,a!: NEXT n

9920 DATA 28,28,8,63,40,14,82,35

9932 FOR n=8 TO 7: READ a: POKE

USR "b"+4n,a: NEXT n

9949 DATA 28,28,9,2%54,24,232,136

12

052 FOR n=28 TO 7. READ a: POKE

USR "c"+n,a: MNEXT n

068 DATA 68,186,185,82,60,1%79,6
&, 36

?@7€@ FOR n=@ TO 7. READ a:!: POKE

USR "d"+n,a: NEXT n

088 DATA 28,28,8,62,85,85,20,11
9

P99 FOR n=8 TO 7: READ a: POKE

USR "e"+n,a! NEXT n

?10€ DATA P,6,2,18,18,210,222,25

4

118 FOR n=@ TO 7: READ a: POKE
USR "#"+n,a: NEXT n

2115 DATA ©,0,0,12,24,4P,196,3
92128 FOR n=28 TO 7: READ a:. POKE
USR "g"+n,a: NEXT n

9130 DATA 66,66,66,66,231,165,23
1,0

149 FOR n=@2 -TO 7: READ a: POKE
USR "H"+n,a: NEXT n

152 DATA 195,36,24,146,254,16,5
6,56

ZX COMPUTING OCTOBER/NOVEMBER 1984

9?1680 FOR n=90 TO 7: READ a:!: POKE

USR "I"+n,a: NEXT n

91780 DATA 66,66,66,66,231,231,23

1,130

2188 FOR n=8 TO 7. READ a: PFPOKE

USR "J"+n,a! NEXT n

9198 DATA 186, 186,254,16,56,68,6

8,198

9200 FOR n=8 TO 7. READ a: FOKE

USR "K"+n,a: NEXT n

219 DATA 28,28,255,8,15,241,0,0

9588 REM STRINGS

518 DIM a$(31): DIM bs(31): DIM
c$(31): DIM d&(31)

515 IF game=]1 THEN LET b=1+INT
(RND¥3): GO TO 9529

517 FOR b=1 TO 3

Y5028 FOR n=]1 TO 31

530 LET r=INT (RND#*5)

548 IF r=2 THEN LET HOLE=1: GO
TO 9548

2545 IF b=1 THEN LET asin)="@":
GO TO 9551

9546 IF b=2 THEN LET bS(n)="@Q":
GO TO 9551

9547 IF b=3 THEN LET cSin)="Q":
GO TO 9551

9548 IF b=1 THEN LET as(n)=" *

9549 IF b=2 THEN LET b&%(n)=" "

558 IF b=3 THEN LET csi(n)=" "

9551 NEXT n

$552 IF HOLE=@ THEN LET AS(l)="
": LET BS(i)=" *: LET C®(1)=* *

9553 LET HOLE=@

¥555 IF game=]1 THEN CLS ! GO TO
4500

568 NEXT b

9578 PRINT AT 21,3; FLASH B;*
FRESS ANY KEY ": PAUSE @

9575 CLS

9600 LET Z$="F": FOR M=31 TO 1 S

TEP -1

94618 PRINT INK &63AT S,Mja%s( TO

32-M) AT 18,85 INK 3;b%(m TO )jA

T 15,M; INK 4jc%( TO 32-M)j INK

7;AT 28,0;d$(m TO )

9615 PRINT INK S;AT 21,90;2%

9616 LET Z$=Z$+"F"

24628 NEXT M

9625 PRINT AT 19,11;"D"

9632 LET po=2+INT (RND%27): PRIN

T AT 2,poi 'INK &; BRIGHT 1j"G"

94648 INPUT "ENTER DIFFICULTY (1

f2/3) "}D

9645 IF d<>INT d OR d<1 OR d>3 T

HEN GO TO 9448

9658 GO TO 12
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RS P ECTRUM MUSIC e

Budding Beethovens begin here with Lancastrian

J W Casson’s 16K computer composer program.

Aithough limited, this program
will provide plenty of scope for
geative musicians to write and
play melodies of the kind usually
glayed on flute, tin whistle etc.

The two biggest limitations are:

1. You can only play one note at
a time and

1.You cannot play slurred notes
([due to the first limitation)

Perhaps readers with sound
doxes and 48K machines can
iapt the program to overcome
fese problems. However, the
main purpose of the program is
# sllow musical input into any
Spectrum using standard
musical notation.

Operation

# KEY — To tell the computer
which note to play sharp or
fat. The computer will first ask

""Sharps 7'’ and expect to enter,
one by one, the letters of the
notes to be played sharp or, if
none, just press ENTER.

MNext the computer will ask
“Flats 7" and expect the letters
of the notes which it must play
flat, again press ENTER if there
are none,
® TIME SIGNATURE To tell
the computer how many beats
there are in a bar.

When playing the tune the
first note in each bar is played
slightly longer than it's wnitten
value to emphasise the note.
After the key inputs have been
completed the computer will
prompt ““Time as a fraction’.
Enter the required time, 3/4 fora
waltz, 3/B for a jig, 4/4 for com-
mon time etc. The screen should
now look like fig.1
® CHARACTERSELECT — The
musical characters of the tune
can now be entered, the options
are;

REST

FLAT NOTE
NOTE

SHARP NOTE

a period of silence

anote 1 semitone below key note
a note played as written in the key
anote 1 semitone above key note

CHARACTER FLAGS

A
y I
CHARACTER
[T~ NUMBER
0<N< 101
FLAT | NOTE | sHARP | REST [NOTE 1
PITCH CURSOR ONLY
ﬁ—-_  -t—1— APPEARS IN ‘SET PITCH'
e MODE FOR NOTES
1>SEMIBREVE
2h MINIM
3| CROTCHET
4| QUAVER

5| SEMIQUAVER

'S

CURATION CURSOR

IISPLAY ONCE DETAILS OF KEY
AND TIME SIGNATURE ENTERED

Normally the NOTE
flash.

All the options can only be
salected from the NOTE mode,
to select REST hold Runtil the in-
dicator flashes, to get back to
NOTE mode from REST hold key
N.

To select SHARP or FLAT
hold down S or F as required, to
canncel these hold down the op-
posite key to the option in force,
ie. if in sharp mode hold key F 1o
cancel.
® DURATION is selected by
moving the duration cursor by
using the 6 and 7 keys to move it
up and down the menu. When
the correct duration has been
chosen press enter. If the

flag will

character is a REST then it will
be drawn and the computer
returns to character select
mode
® PITCH selection a cursor
will now appear by the side of
the stave and this can be moved
up and down again by using the
6 and 7 keys until you reach the
position you require. When you
press ENTER the correct note
will be drawn in position on the
stave and the computer will
return to character select mode.

While in the character select
mode you also have the follow-
ing options:;

“P" Play tune from start to
fimish.

“K + number’ List from
note of the number given to
finish

CAPS + "'0" Delete the last
note entered.

When in PITCH select you
can press ‘D to return 1o
character select mode

Entering the
program

The machine code to scroll the
stave left must be entered first,
this is held in a line 1 REM and
the REM must be followed by 32
characters. Enter the short scroll
left program and RUN it. To
check that it works type PRINT
AT9.10;”ABC":FORi=1109
RANDOMIZE USR sc: NEXT i
and press ENTER, the letters
ABC should appear and move to
the left. If all is OK then delete
one by one lines 2, 9900,
9910, and 9920 DO NOT
REMOWE LINE 1 ! If it doesn’t
work check the program
especially the DATA and re-run
and check.

Now enter the main listing
and let loose vyour
musical talent
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Program notes

1

USR machine code routine to scroll the centre

of the screen (lines Bu-15) left

2-180 Initialise variables, set Caps Lock on.
300-370 Character input loop
400-490 Pitch select input loop

500-550 Draw note, scroll screen left

1000-1230 Input sharps, flat and time sig.

1500-1509 Draw start of stave & treble clef

1610-1541 Draw lines of stave

2010-2500 Compile tune into beeps and pauses
2500-2530 Play tune

3000-3099 Coordinates for drawing rests, notes, bar lines

etc.

4000-40860 Draw Rast, scroll left

8500-9000 Coordinates listing of tune

9000-9560 Draw note/rest subroutines

Variables

Tim — No. of whole notes in a bar

BA — No. of whole notes currently in the bar
Ti4,100) — Contains tune data as follows:

T(1,100) — Note or rest type and

T{2,100) — Pitch of note — both as entered by the operator
T(3,100) — Actual note or rest length and

T(4,100) — Actual pitch of note — both as compiled
N(1,19) — Data to convert number to beep statement
S$(100) — Control characters — Sharps, flats and barlines
R — Rest binary variable

S — Sharp binary variable

F — [Fat binary variable

L — Points to current character

¥ — Cursor variable

FNI — Converts INKEYS to var. C

FNB — Converts note type to duration of beep

FNP — Converts T(2,L) to screen coordinate
e S e e e T
Scroll left Program

1 REM Gisnss s nnsainssns isnmn s

2 LET sc=PEEK 234635+254%PEEK
23636+5
99908 FOR n=0 TD 310
79192 READ byte: POKE sc+n,byte:
NEXT n
@920 DATA 1,0,8,17,0,72,33,1,72,
237,176,6,464,62,0,17,32,9,33,31,
72,11%9,237,99,146,251 ,201

MINSTREL listing

112

2>POKE 23658,8::INK &:PAPER 7
:BRIGHT @:CLS :DIM S$(180):LET S
=@:LET F=0

3 POKE 23676,255

13 DEF FN I1(C,L,H)=C+(INKEYS="
6" ) #(CCH) = (INKEYS="7")%(C>L)

25 DEF FN P(X)=S2+2%X

30 LET SC=PEEK 23635+25&4%PEEK
23636+

198 DIM N(19)

116 DIM T(4,100): LET L=1

1380 GO SUB 1%@@

131 LET R=0

132 LET BA=8

133 DEF FN BI(T)=2/2"T

135 RESTORE

149 FOR N=1 TO 19: READ C

1580 LET N(N)=C

1680 NEXT N

170 DATA -5,-3,-1,9,2,4,5,7,9,1
1,12,14,16,17,19,21,23,24,26

180 LET C=1: LET OC=C: LET OPC=
1: LET PC=0PC

196 GO SUB 1000

361 LET R=0: LET E=L

318 PRINT HO3AT 1,83" 1 Semibr
eve 2 Minim
5 Crotch
et 4 QGuaver
S Semiqu
aver"®

320 PRINT W@;AT C,@;">": OVER @
321 BRIGHT 1: PRINT AT 3,8; FLA
SH Fj"FLAT *“j FLASH NOT R} " NOTE
"} FLASH 5;" SHARP "j; FLASH Rj*
REST "; FLASH @§j":NOTE ";j;L: BRI
GHT ©

322 LET F=(NOT R) AND ((INKEY®=
"F* AND S=@) OR ((F AND INKEY$<)>
"S*))) : LET S=NOT R AND (((INKE
Y$="S" AND F=@) OR (S AND INKEYS
CIF")))

330 IF INKEY$=CHRS$ 13 AND BA+FN
B(C)<=TIM THEN LET T(1,L)=C: B
EEP .1,-3@: LET BA=BA+FN B(C): L
ET S$(L)=CHRS$ ((128%(BA=TIM))):
LET BA=BA¥(BACTIM): GO TO 4@808+36
GO*R

331 IF INKEY$="K" THEN INPUT *
LIST "jNL: LET L=NL: LET E=100:
GO SUB 8S@@: GO TO 300

332 IF INKEY$=CHR® 12 THEN LET
L=L-1: LET BA=BA-FN B((T(1,L))=
19%(T(1,L)>1@)): LET BA=BA+TIM¥(
BA<@): BEEP .1,-38: LET T(1,L)=9
: LET S$(L)="": GO TO 3990

333 IF INKEY$="P" THEN GO SUB
2000: GO TO 300

334 LET R=((INKEY$="R") AND (R=
§)) DR (R=1) AND (INKEY$<>"N")
349 LET C=FN I(C,1,%5): IF 0C<>
C THEN BEEF .69,-30: PRINT #OjA
T OC,93 OVER 13">": LET OC=C

370 GO TO 320

401 OVER 1

492 LET SS(L)=CHRS (CODE S$(L)+
SORS+SLEF)

410 PLOT 250,88-PC%2: DRAW -2,2
: DRAW 2,2

420 LET PC=FN I(PC,1,1%)

425 IF INKEY$=CHRS$ 13 THEN GO
TO 479

432 IF OPC<>PC THEN BEEP .95, -
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38: OVER 1: PLOT 2%0,83-0PC%2: D
RAW -2,2: DRAW 2,2: LET OPC=PC:
GO TO 419

435 IF INKEY$="D" THEN PLOT 25
@,88-2%PC: LET BA=BA-FN BI(T(1,L)
)t LET BA=BA+TIM¥*(BA<CS): DRAW -2
,2: DRAW 2,2: GO TO 309

446 GO TO 420

479 PLOT 250,88-PC¥2: DRAW -2,2

DRAW 2,2: LET T(2,L)=28-PC

480 OVER @: GO SUB 151@: REM DR
AW STAVE

493 RANDOMIZE USR SC

9@ LET LI=L: GO SUB 3000

SS@ LET L=L+1: GO TO 300

1918 INPUT *"SHARPS ?"; LINE I$
1020 IF Is="" THEN GO TO 11900
10380 LET S=(CODE I%)-63

1345 IF I$="G" THEN LET N(1)=N({
1141

18060 FOR M=1 TO 19

1078 IF (M=S) OR (M=S+7) DR (M=S
+14) THEN LET N(M)=N(M)+1

1875 NEXT M

1892 GO TO 1210

1188 REM INPUT FLATS

1118 INPUT "FLATS ?"j LINE 1%
1115 IF Is="" THEN GO TO 1200
1130 LET S=(CODE I%)-63

1150 IF I$="G" THEN LET N{l)=N(
1)=1

1168 FOR M=1 TO 19

117@ IF (M=S) OR (M=S+7) OR (M=S
+#14) THEN LET N(M)=N(M) -1

1188 NEXT M

1198 GO TO 1100

1218 IMPUT "Time as a fractionm "
Ttim

1220 LET 5@

1270 RETURHM

1%0@ REM 15T STAVE

1501 GO SUB 151@: OVER ©: DRAW -
a8,0: DRAW 0,-14

1502 RAMDOMIZE USR SC: GO SUB 15
10

1503 PLOT 238,58: DRAW 4,0,PI: D
RAW ©,27: DRAW 2,4,PI1/12: DRAW 2
y=4,-P1/1@: DRAW -4,-7: DRAW @,
15,P1/1.2: DRAW 1,12,P1: FOR R=(0
TO 2: GO SUB 1518: RAMDOMIZE US
R SC: MNEXT R

1507 GO SUB 1510: RETURM

1S10 FOR MN=@ TO 4

1S20 PLOT 239, &2+4%N

I1S30 DRAW @,0

1548 MEXT N

1511 RETURHN

2018 INPUT "TIME FOR MIMIM ";T
2028 FOR N=1 TO L-1
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2724 IF T(1,N)=@ THEN LET L=N:

GO TO 2500

202% IF T(1,N)>1@ THEN LET T(3,

NI=102/2~(({T(1,N)-18)): GO TO 20
T

2038 LET T(3,N)=T#2/(2~(T(1,M)))
+T/20% ((SS(N-(N>1)) ¢CHRS 128))

2040 LET T(4,N)=NIT(2,N))+(3%(N)
=*2" OF S$(N)="SIM ")-(SS(N)="3"
OR S&(N)="COS ")

205@ NEXT N

24599 PRINT W@; "TUNE COMPILED PRE

S35 ANY KEY": PAUSE 0

°5Ga FOR N=1 TO L

2518 IF T(1,N)<18 THEN BEEP T(3
JNY L, T4, NY: NEXT N

2511 PAUSE (TI(3,N)+1)

2%26 NENT N

€30 RETURM

3@e1 LET 5=@: LET F=g

I¢10 GO SUB 1510

3315 LET R=@: IF T(1,L)>18 THEN
LET R=1: LET T(1,L)=T(1,L)-18
3917 IF S$(L)="2" OR S$(L)="SIN
" THEN PRINT AT 1S5-(T(2,L)/4),2
g;*#": LET S=1

3918 IF S$(L)="3" OR S$(L)="COS
* THEN PRINT AT 15-(T(2,L)/4),2
8i"t": LET F=|

TE20 GO SUB S008+108%T(1,L) +SA*P

I03I6 REM NOTE ABOVE OR BELOW STA

VE

3939 IF R THEN GO TO 3080

3040 IF T(2,L)>15 THEN PLOT 235
,82: DRAW 2,0

30958 IF T(2,L)>17 THEN PLOT 235
,85: DRAW 8,0

3660 IF T(2,L)¢S THEN PLOT 235,
s@: DRAW 8,0

3970 IF T(2,L)<3 THEN FLOT 235,

s4: DRAW 8,4

I@8@ RANDOMIZE USR SC

3999 FOR J=5+(S$(L+1)="3" OR S%
(L+1)="SIN " DR S$(L+1)="2" OR S

$(L+1)="C05 ") TO T(i,L) STEP -1
:+ GO SUB 1518: RANDOMIZE USR SC:
NEXT J

3991 IF CODE S$(L)»>=128 THEN PL

OT 240,62: DRAW ©,16: GO SUB 151

@: RANDOMIZE USR SC

I992 IF R THEN LET T(1,L)=T(1,L
)+18: LET R=@

X999 RETURN

4938 LET T(1,L)=™T(1,L)+1@

4939 GO SUB 390900

4948 LET L=L+1

49460 GO TO 380

8821: IF T(2,L)>18 THEN PLOT 23

5,90: DRAW 8,0
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8598 REM LISTN,E S,0: DRAW @,-1: DRAW -5,8: RETU
8518 RANDOMIZE USR SC: GO SUB 15 RN :
@0: REM TRERLE CLEF 9318 LET Y=FN P(T(2,L))
8520 FOR X=0 TO 10 9328 FOR D=¢@ TO 2 STEP .5
8535 LET L=X+NL 9330 CIRCLE 239,Y,D
8537 IF T(1,L)=8 OR L>E THEN RE 93408 NEXT D
TURN 9349 PLOT 241,Y: DRAW @,11: RETU
89540 GO SUB 3000 PN
BS76 NEXT X P60 PLOT 245,66: DRAW @,4: DRAW
8580 IF L¢E THEN LET NL=NL+X: P 2,@: DRAW =-1,3: RETURN
RINT AT ©,0;"Scroll?": PAUSE 9: 949@ REM GUAVER
PRINT AT ©,8;; OVER @;" 9418 LET Y=FN P(T(2,L))

“: GO TO 852¢ 942¢ FOR D=@ TO 2 STEP .5
859@ PRINT BA: PAUSE ©: RETURN 943@ CIRCLE 239,Y,D
9141 OVER @ ) 9340 NEXT D
918% LET Y=FN P(T(2,L)) 944% PLOT 241,Y: DRAW @,11: DRAW
9110 CIRCLE 239,Y,2 3,-2: DRAW =-3,1: RETURN
9148 RETURN 9440 PLOT 245,78: DRAW 4,1: DRAW
168 PLOT 245,?9: DRAW B,-2!: DRA -2, =61 RETURN
W 5,0: DRAW @,1: DRAW -5,8: RETU 9510 GO SUB 9400
RN @ 952 DRAW @,-3: DRAW 4,-1: DRAW
9218 GO SUB 91900 -4, 1
9220 PLOT 241,Y 9s3@ RETURN
9230 DRAW 0,11 9560 PLOT 24%5,7@: DRAW 4,1: DRAW
9248 RETURN @,-2: DRAW 3,!: DRAW -3,1: DRAW
9260 PLOT 245,71: DRAW @,1: DRAW -2,-6: RETURN

SINCLAIR CLINIC

COMPLETE REPAIR SERVICE

For advice and help ring or visit us at our Microcomputer centre. Contact: JOHN WOOD

* HARDWARE Spectrum 48K * MONITORS Microvitec to Spectrum
» SOFTWARE Prob. the largest selec. inLancs * BOOKS 100 Titles

*» UPGRADES Memory issue 2 and 3 + JOYSTICKS Kempston - Sureshot
* KEYBOARDS DKtronics fitted from £35.00 + MODEMS Prism VTX5000

+* MICRODRIVES + Interface I * PRINTERS Alphacom

» BLANK TAPE C10 - C15 - G20 * RD Digital Tracer

JUST A PHONE CALL AWAY

For sales, service and repairs. All postal charges at cost

P. V. TU BES Telephone:

Dept ZX, 104 Abbey Street, EN 2 (0254) 36521
Accrington, Lancs BB5 1EE. (0254) 32611

Telex: 635562 Griffin for PV
ACORN — BBC — SANYO — COMMODORE — Authorised Dealers
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USA NEWS

Mark Fendrick is a respected American

TS fanatic who will be keeping us informed of the
latest USA developments.

Welcome to the first of my
wports from the United States.
ds you may know, Sinclair
msearch was distributed here
under the Timex /Sinclair name.
Unfortunately, in February
1984, Timex left the home
tgomputer market, leaving
thousands of us high and dry,
without support. Following
fimex's pullout, the major
gource of information for
Sinclair computerists in the
USA, Sync magazine, ceased
ublication.

&n American history of Sinclair
omputers is in order here.

The original Sinclair entry is
familiar to you, the ZX-80, Sold
gly by mail-order through
Snclair Research Ltd., U.S. A, it
gid not make a big splash, but
was truly a wonder for those
who were handy with a solder-
ing iron.

The introduction of the
IX-81 followed in 1982, and it
|was here that | became aware of
Sinclair. For $99 .95, you could
fave a fully assembled com-
puter! If you were the do-it-
jourself type, you could get the
ot for $79.95. Playing on the
sfe side, | ordered the assembi-
adversionin July of 1982 . From
that point | was hooked.

In the fall, Sinclair announced
that Timex, who had been
manufacturing the ZX-B1, had
been licenced to distribute it in
North America under the name
Timex /Sinclair 1000. It was
dentical to its European
gounterpart in all ways but one,
For the same $99 .95 list price,
twould contain 2K RAM,

All Sinclair compatible soft-
ware and peripherals would
work with the T/S 1000.
However, the ZX printer which
sinclair had developed could not
pass the requirements of the
Federal Communications Com-
mission (it put off radio signals
which caused radio and TV in-
werference), so Timex con-
vacted Alphacom to produce a
printer which would be small,
tompatible, and the same price
8 the announced ZX printer,
The result was a slightly larger,
separately powered unit — the
1S 2040 printer. Most impor-
lant however, is the fact that it
prints black on white thermal
paper, as opposed 1o the silver
paper used on the ZX printer,
flso, the T/S 2040 is much

faster, and quieter. {No longer
do | have to hide in the other
room if | need a print-out.) You
canalsoget paper that produces
blue writing, but that is harder to
read, and does not reproduce
well.

Inadequate
Promotion

Unfortunately, Timex, so good
at mass marketing its watches,
went into hibernation, and the
product fell victim to Timex's
failure to promote it properly.
While Commodore was touting
its new C64, Timex placed very
few printed advertisements and
only two T.V. commercials.
Nowhere was expandability
mentioned, even though a
number of 64K add-ons were
available, as well as Timex's
own T/S 1016 16K unit. Even
Timex's T.V. spot said that you
should get a Timex before you
spend a great deal of money ona

“real’”’ computer!
About this time Sinclair in the
U.K. announced the ZX-

Spectrum. We could hardly wait
for Timex to come out with the
T/S2000. It was finally shown,
looking identical to your now
familiar Spectrum. Timex decid-
ed, however, 10 improve upon
the Spectrum, and delayed the
format introduction. Now
scheduled to be the T/S 2016
(16K), and T/S 2048 (4BK],
they had been updated, and
redesigned. The case wasnow a
silver rectangle with a hinged
compartment, housing a slot in
which to insert the solid state
software (Command Car-
tridges) to be developed. The
“"chicklet” type of keyboard
found on the Spectrum was
replaced by the soft-touch, full-
size keyboard similar to that of
the Brother EP-20 personal
printer, Yet, the introduction
was further delayed as more im-
provements were made.
Features such as four display
modes, ON ERR statements,
SOUND (in addition to BEEP)
commands to utilize the four
channel synthesizer, joystick
capacity, bank switching, and
an improved LOADIng system
were added. Now the newly
dubbed T/S 2068 had a 16K
ROM (differing somewhat from

the Spectrum’s) an additional
BK (bank switched automatical-
ly) to handle the cassette inter-
face, as well as 48K RAM. (The
16K RAM wversion had been
scrapped). The suggested retail
price for this was $199 .95,

Other
Improvements

Also at the same time, Timex
was updatingthe T/S1000 into
what became the T/S 1500.
The 2K RAM was replaced with
16K built in. The membrane
keyboard was replaced by the
keyboard now found on the
Spectrum. All this for $79 .95,

After lengthy delays, Oc-
tober 1984 saw these com-
puters become available — bara-
ly. Although | live in New York
City, | had to travel 1o Boston to
attend the first, and only Timex
show sponsored by the Boston
Computer Society, to get my
computer. At that time both
Maggy Bruzelius, of Sinclair,
USA, and Dan Ross, Vice Presi-
dent of Timex Computer Cor-
poration, stated that Timex was
to take an aggressive stance,
and fully support consumers and
third party suppliers. Also
shown but not yet available,
were the Timex modem, pro-
gram recorder, joysticks, a
Spectrum emulator, and the
long anticipated micro-drive. A
full size, letter quality printer
was alsointhe works. However,
the support was no better for the
T/5S 2068, or the T/S 1500,
than it was for the 1000, sc as
the reviews were appearing in
the U.S. computer magazines
{all agreed that this was a
superior computer), Timex was
announcing its exit from the
computer market.

Now all the peripherals that
we looked forward to were not
going to be marketed — at least
not by Timex. Sinclair said that it
had no intention of marketing
any of the Timex line, although
they were getting ready to in-
troduce the QL here. The sup-
port you in the rest of the world
get from Sinclair, we never
received from Timex. However,
in the months following the pull-
out, many of the peripherals an-
nounced by Timex, have indeed
become available.

T/S 2068/
Spectrum
Compatibility

Much of the Spectrum software
may be compatible with the T/S
2068, but there are a few pro-
blems. Due to the reorganization
of the ROM, machine code soft-
ware will rarely, if ever, work on
the T/S 2068. All basic pro-
grams written for the Spectrum
will work on the T/S 2068, but
there are occasional problems
LOADing them from Spectrum
tapes. ZX-B1 software is,
however, compatible with both
the T/S1000,and T/S1500.1
will be investigating software,
and will report to the U.S.
owners on what is immediately
compatible, so here is a chance
for you U.K. suppliers to get a
foothold into the U.S. If you
could forward me a copy of your
catalogue, indicating which pro-
grams are in BASIC, (along with
instructions on how to order
from North America), | will com-
pile a list of products. (i you
desire to send a testfeview
copy, | can report on those that |
know for a fact work]).

| have been informed that
both Scrabble and Horace and
the Spiders have been tested by
Timex, and are known to be
compatible. Horace and the
Spiders is available in the U.S.,
but Scrabble is not. When | tried
to order from Sinclair in the U.K,
| was told that it could not be
sent due to distribution
agreements with Timex, and |
should contact Timex for
availability, Come now, Timex
negated those agreements, and
is importing no software. Please
reconsider your position, and
allow North American Sinclair
owners to order those titles
w hich are known to work on the
TS/2068.

Right now ZX Computing is
the best resource all Sinclair and
Timex owners have, and | thank
Ray Elder for thinking of us. |
look forward to hearing from
you from both sides of the Atlan-
tic. Write to me at: Post Office
Box 2392, Secaucus, NJ
07094-0992 US.A.

For those of you who are con-
nected to THE SOURCE, my 1D #
is BCAG32.

Mark Fendrick

T T e e e e e e S e S
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DUCKWORTH
HOME COMPUTING

THE ADVENTURER'S COMPANION
Mike and Peter Gerrard
How do | survive the pale bulbous eyes? How do [ get past the troll? Where =
the Pirate's Chest? How do | escape the Gobln's Dungeon?

In response 1o these and hundreds of other questhons sant in 1o magannes by
frustrated adventurers, here 15 a4 complete guide 1o playing four of the most
popular adventures on home micros today: The Hobbil, Colossal Cave
Adventure. Adventureland and Pirate Advenfure. The book provides a
solution to every problem you will meet, and is designed to enable you 1o
look up the answer without giving away anything of the rest of the adventure
It also includes complete maps for all four adventures. E£395

THE ADVENTURER'S NOTEBOOK
Mike Gerrard

This book = for both beginnoers and regular adventure players. It explans
what an advenmure game 18, gives a hstory ol adveniure games, mchudes hints
on how to play games more successiully and a lst of recommendoed adven
tires, The main parnt of the book consists of a senes of maps with space for
your notes an verbs, nouns, locations, how to pass obstacies - everything the
keen adventurer needs in order to keep all those scribbled sheets and notes
together in one book. £3.95

Mike and Peter Comard are regular contmbutors to Which Micro” and
Personal Computer News. Peter Gerrard 18 the author of many tithes in the
Ducleworth Home Computing list, including the Explonng Adventures senoes
and contributes to Popular Computing Weelkly, Commodore Horirons and
Micro Adveniturer

DUCKEWORTH
The Old Piano Factory, 43 Gloucester Crescent, London NW1 TDY
Tal: 01-485 3484

AVALON SOFTWARE LTD

present, for 48K Spectrum

BOSSMAN A pooular Business,/ 1acioty Simulation Oame whele vou miaks
L] 1
k 1 4 o
T & F 53 4
1 T L HAM=
iy LOun £5.95
PIT-STOP Grias you it hanca of bocot .
i 5 Lp. i ] % | wier f i | {_q ﬁ
OMADAN ATTACK e s e L S ke A
] Wwits!y Planet Mardon needs detending from e
naurauwdn nada | them el gk down thear |
1 With 13 f T % | CAn I ] iy Al el
yon1 forget. the nadans have a harrid habi aof Tight —— £4.95
For very young children Avalon introduces AVALON'S STORY TIME
An animated story about Zeena and Zebra who lost her stripes
logether with education games and story colouring book £7.35
All games have hi-resolution graphics and ful
¥ i 1 |'1|I { 1 4
Available | Y lirect mail tromn

AVALON SOFTWARE LTD
62 Albion Street, Mansfield, Notts NG19 7TAU




FTWARE REVIEW

— yourselves.

Defenda

48K Spectrum
interstella
Software

Mark Tynan

Here's a game for all you arcade

gme players that suffer from

10p-Nitus (lack of ten pence
pleces for your favourite
machines!). The game is of

fourse you guessed it — a

ke off of "Defender’’, and a

petty good take off at that. The

wme features most of the
fsatures of the arcade onginal,
ncluding humanoids to be
sscued from the grip of the alien
landers, mutants, baiters and
gther little oddities to ensure
geepless nights. There is evena
sadar at the top of the screen (as

n the original), showing how

many little nasties are left to be

gealt with as dots.

The action and screen scroll-
ng is fast and smooth, enough
o prove a real challenge. The
gaphics are good, very good in

N fct. When you rescue a falling
wumanoid, you see a small
*500°" whizzing past your ship
showing the amount of bonus
pints you received. Very im-
pessive! There is even reverse!
Allin all the game is quite like the
‘Heal Thing'', except for the
fact that you can use interface 1
nd Kempston joystick inter-
faces with the Spectrum version
gomething you can definitely
ot do with the arcade versionl).

Another little advantage of
e Spectrum version is the
game produces special codes 1o
verify your high-scores,
Hyperspace is no-problem ex-
tept for the fact that when you
se the hyperspace button, you
gometimes get materialised on-
oan alien, which results in anin-
gant ship loss,

The instructions on the inlay
gard are quite good, There are
gaphic representations of what
ihe aliens look like in the screen,
with the scores for shooting the
#ien alongside. The only pro-
gem is the inlay card instruc-
fons assume you know how to
W say the game Defender already.

My only gripe about this
gme is that there is no sound
during the course of the game,
! even the low growl of the

engines, or even when you
shoot an alien nastie, In fact, the
only sound being when a lander
takes a humanoid, there is a low
series of clicks, and when you
go into hyperspace or get killed,
there is a sound like something
you could make using a FOR-
NEXT loop, with a BEEP state-
ment in the middle.

Verdict:

® Graphics — 75%

@ (nstrucions — 65%

® Playability — 85%

® Use of Machine — 65%

@ Value for Money — B0%

The Train Game
Microsphere
£5.95

John Bourne

Last Christmas the Computer
was the in thing for dads to buy
their children so they could usea it
as an excuse to get something
they wanted for themselves.
Twenty years ago Fathers
bought train sets for their sons
for the same reason, Now,
courtesy of Microsphere you
can have the best of both
worlds. No longer need one sit
with ones legs around the neck
as a miniature train weaves its
way through make believe tun-
nels under the lounge chair. Your
entire layout appears on the TV
screen and, indeed, is far more
ambitious than the average
model railway enthusiast could
afford. This excellent simulation
gives one the possible choice of
twao distinctly different layouts.
There are 25 switchable points
on track A and 19 on track B.
Each layout boasts 3 stations
and many other novel additions
appear as the game progresses.
There are seven levels, so the
instructions inform us, but |
have yet to reach them all by
progression although one can
designate which level at the
start of the game. The first six
levels have five sub-levels and
level 7 offers nine sub-levels.
Now if you think the running
of a railway is simple then forget
it, for it takes considerable skill
and practice even to control the
running of a single train. One has
to avoid wrongly set points and
de-railments due to changing
points with the train on them,
The disasters are graphically

Redaders’ Reviews

Dpinions from the people who play the games
and use the programs the most

represented on the screen.

There is also the problem of
passengers. You have to pick up
25 passengers before progress-
ing to the next sub-level and
each passenger scores points
providing they are picked up in
time. If, However, you keep
them waiting they will turn
white with anger and score
nothing when picked up. In-
deed, if there are angry
passengers there when the train
arrives then only they are allow-
ed on board and all the others
must wait. They may well be
white with anger by the time you
get to that station again. There
is another problem that could
well arris. You may allow the
station to fill up and then you will
find yourself in further trouble.

You are allowed three
disasters before the railway
looks for another General
Manager. A high score column
keeps a record of your efforts,

You can stop the whole
system while you reflect on
what to do next but beware,
while nothing i1s happening your
score will begin to decrease,
Then there is the odd goods train
or express that appears on the
system and the only way to get
rid of these is to send then from
whence they came. Care is
needed here for if you inadver-
tantly direct one of your subur-
ban trains along that line it will
disappear for ever.

Every so often a turntable
bonus appears but whether you
consider this is a bonus is a
mater for conjecture,

Realistic train noises accom-
pany the screen image but |
found them too repetitive to be
enjoyable. Fortunately there is a
facility for switching them off.

There are many other pro-
blems and eventualities built in-
to the program and these are ful-
ly explained in the adequate in-
structions printed on the
cassette inset,

All in all, this is an excellent
example of what can be done on
even the 16K Spectrum and the
program is very addictive. It
would be interesting to hear of
high scores achieved by others,

There are, of course,
drawbacks in even the best pro-
grams, The letters that
designate the points are difficult
to see and it would have been
vary much better if a simple in-
troductory track had been in-
cluded, with say eight points, t0
enable the user to get in some
practice. | have made copies of
both the tracks on a piece of
card and lettered the points
clearly, This card is left near the
computer for reference.

| would thoroughly recom-
mend this game to all Spectrum
owners and suggest that at
£5.95 it is very good value for
maoney.

Fighter Pilot
Digital
integration &
Flight Simulation
Psion

Mark Stoneham &
David Wright

Of the many uses the Spectrum
can be put to, flight simulators
seem to have the most lasting
appeal and probably utilise its
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considerable facilities for
memory, colour and graphics
more than any other type of
commercial software. Two of
the best currently available have
been produced by two very dif-
ferent software houses: Psion
and Digital Integration. The
former has many good quality
games to its credit whereas the
latter has only appeared on the
Spectrum scene recently.

Seen on the shelf Psion’s
Flight Simulator has a con-
siderable and unmistakable
head start on Integrations
Fighter Pilot as its cover design
is a much more eye-catching
and tempting piece of prin-
ting. The next aspect of the pro-
ducts which is always taken into
account is the price; in this case
they are both a reasonable
£7.95 which should not deter
the would-be flying ace.

Documentation is both
thorough and precise for the two
packages although Fighter
Pilot's is slightly superior in that
it contains pilot's notes and
technical data as well as the
usual instructions. The notes
give advice on your approach,
flaps and undercarriage and in-
forms you of your take-off and
stall speed. The aircraft’s perfor-
mance and specifications are
dealt with in the Technical Data.

Flight Simulation does not
have provision for a joystick
although it is possible 10 use the
Kempston device with the aid of
a conversion tape. On the other
hand, Fighter Pilot can incor
porate one of three: Kempston,
AGF and Sinclair Interface 2 (as
well as the keyboard).

Both programs load in just
under four minutes and result in
alist of options. In Flight Simula-
tion there are three: In-flight final
approach and take off. Having
made your choice, you are asked
whether you require wind ef-
fects or not (the novice should
decline as it makes the game
considerably harder). Fighter
Pilot boasts a more extensive
menu containing five options:
landing practice, flying traiming,
air-to-air combat practice, air-
to-air combat and blind landing.
As well as this, you have the
choice of cross winds and tur
bulance, your pilot rating and
controls.

The Fighter Pilot in
struments, from left to right, are
as follows: radar and compass
which includes your compass
bearing and distance in relation
to either one of eight beacons or
an enemy bomber, depending
on wheathar or not you are in
combat mode. Next comes a
digital speedometer beneath
which sits the flap extension in-
dicator. In the middle of the
panel is the artificial horizon
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which shows the roll and pitch
angle of your aircraft with
respect to the ground. Below
this is a linear thrust scale
followed by digital altitude and
vertical speed indicators. Adja
cent to these is the Instrument
Landing System (ILS) which
doubles as a flight computer. On
the far nght of your console is
the fuel gauge, below which is
the undercarriage status in
dicator (i.e. up or down). Finally
comes the ammunition indicator
and “'kills"" so far.

The Flight Simulation instru-
ment panel is somewhat similar
but consists almost entirely of
dials, which can be confusing
when the hands rotale more
thanonce. The controls are from
left to right: an ILS below which
is a8 radio altimeter which
displays your altitude digitally
when it is less than 1,000 ft.
Beneath this is an undercarniage
status indicator adjacent to
whichis a flaps indicator. Above
this is the airspeed indicator
which displays your speed in
knots., Next comes the RDF
clock. Thisis the principal instru-
ment in your panal and shows
your current beanng and your
position in relation 10 your pre-
sent beacon. Below this there
are three digital locks showing
your present beacon, your
distance fom that beacon and its
bearing in relation to your air-
craft. The altimeter comes next
and this is a dial with two hands,
the longer giving the height in

hundreds of feet and the shorter
in thousands. Finally there are
the fuel and power iIndicators.

The maps in both programs
are very impressive although the
Fighter Pilot one is bigger in
order to accommodate the
much more powerful aircraft.
Both maps are wraparound af-
fairs which can be very confus-
ing when crossing from one side
to another. The Flight Simula-
tion map covers 12,288 sq.
miles and has two runways: club
and main. It has seven beacons,
one range of hills (1,000 ft high)
and three lakes: Orb, Long and
Tri. The Fighter Pilot map covers
20,000 sq miles, has two
ranges of hills (3,500 & 2,000
ft highl, eight beacons and four
runways: Delta, Base, Zulu and
Tango. Unfortunately. when
one displays the map in Flight
Simulation, one loses the instru
ment panel thus making pro-
longed periods of air borne
navigation impossible.

There is no sound in Fighter
Pilot and hardly any in Flight
Simulation (only when you
crash) although | am sure most
users would rather sacrifice
audial effects for the excellent
graphics in both programs.

The object of Fighter Pilot
(that is when air-to-air combat
has been selected) is to defend
the four airfields from destruc-
tion by simultaneocus enemy
bombers which, although of an
inferior performance, are
capable of devestating effects
on both the airfields and your

plana. Tha oniy aim wa coud
see in Flight Simulation was
educate the user in the art of fiy
ing (which it does admirablyl

However, we would advise the
would-be pilot to consult a flying
manual if he is seriously con
sidering flying!

Although we have not dealt
with Flight Simulation and
Fighter Pilot to their full extent
we have tried to cover most of
the important points. On the
whole Fighter gives more
satisfaction, even though s
landscape graphics are inferior.
Its controls seem more respon
sive and we would like to con
clude in saying that although
both programs are good, Fighter
Pilot is more exciting and thus
slightly better than its counter
part,

Wheelie
Microsphere
David Wright
Price: £5.95

As the well-printed documenta
tion will tell you “in the 48K
game "Wheelie' you have sl
taken delivery of the fastes
thing on two wheels'’; namely
the Zedexaki 500. During &
quick spin on the road you hap

pen to see a sign saying
'PRIVATE ROAD no spesd
limit to brave riders.’ Being the

hero you undoubtedly are, you
enter the sinister driveway only
to discover that the gates haw
shut behind you and that you an
imprisoned in alabyrinth of hom:
fying alleys infested with
hedgehogs, kangaroos and tem:
fying birds (all trained in karate
of course). As well as the
undesirable fauna there an
other dangers in store, such &
spectacular jumps (over buses
or cars) and bricks which yo
must ‘wheelie’ over; not to men:
tion perilous slopes, patches of
dangerous ice and unexpeclad
dead-ends. There are only a few
petrol stations so0 you have 10
walch the revs’ a bit while you
speed about,

On the screen there is @
cross-sectional view of fouw
roads at the most, and these &
connected by steep slopes
which can be used by pressing
the ‘up’ or ‘down’ key, accor
ding to whether you wish
travel uphill or downhill, To at:
tain the next level you must first
find the ‘ghostrider’, who will be
a few miles of your original star-
ting point, and then race hm
back to the start. If you succeed
in beating him he will tell youa
code which allows you to jumg
to the next level, of which themn
are five. Although the game &
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hard, it provides an excellent
thallenge to the budding Hell's
Ange!!

The graphics are fantastic
especially if you crash. For ex-
ample, if you go too fastdown a
slope the bike will cartwheel and
grush you under its fuel-injected
engine; and if you go too slowly
pver a car-jump you will be

| thrown over the handlebars. At
the beginning | found myself
crashing on purpose just to see

the amazing effects! As well as
this there is a good use of colour
#nd a constant engine revving
sounds which is very authentic,
#nd adds to the brilliance of this
game from Microsphere.

Kempston, Protek or AGF
pysticks can be used and if you
possess none of these, thereis a
routine for defining your own
keys which is very helpful in-
deed.

On the whole ‘Wheelie’ has
@l the properties of a bestseller
#nd is great value for money. It
tombines excellent graphics
with stunning sound 1o create
one of the best and most addic-

tive games | have ever seen for

Bandican Colf
Computer Rentals
Owen Brooker
Price: £5.95

The title is misleading as no han-
dicap is used in this game. The
mnlay card gives a brief descrip-
tion of the game but the instruc-
tions on the program are suffi-
cient in order to play it. The pro-
gram takes about 5% minutes
to load and you are greeted with
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the information that the course
is 6444 yards and your set of
clubs consists of 4 woods, 8
irons, a pitchwedge, a sand-
wedge and a putter.

MNext is seen the course of 18
holes, their par and the distance
of each hole. The overall par for
the course is 70. The clubs are
then shown and the expected
distance for each one. Thereis a
wind factor (or slope of green
when you get there). This af-
fects the distance and accuracy
of your shot. It is displayed by a
number between 0 and 9 for the
strength of wind and an arrow
showing the direction of the
wind.

The capacity of the game is
for one or two players. You are
asked if you want a preview of
the course or to start the game.
If you ask for a preview the com-
puter will take you through all
the holes and their different
views. This is not worth seeing
as you can see a preview of each
hole as you come to it.

When starting a hole, the
view is displayed, the amount of

taken 8o far 1o this hole and tha
par for the hole. The graphics are
good and well laid out showing
trees, bunkers and water
hazards. Also, if you go off the
edge of the screen at either side
you are told that you are out of
bounds and must take the shot
again.

Before each shot you are ask-
ed which club you wish to use.
This is a simple matter of moving
an arrow 10 the desired club and
pressing ‘ENTER'. After this, the
view is displayed again and you
are asked to move the direction

indicator up or down taking into
account the wind factor. The
animated golfer hits the ball,
hands the club to the caddie and
walks to the ball during which
the process of club choosing is
repeated until you reach the
green.

On the green, a close up is
observed and your ball is seen
along with the hole. A direction
indicator runs round the screen
and you have to stop it in line
with the hole and your ball. The
power is then asked and you
move the indicator as high or
low as you wish depending on
the distance to the hole. This
repeats until the ball has been
holed. You are then told your
score for that hole. You then go
to the next hole and repeat the
process. At the end of the round
the player runs into the
clubhouse for a drink but the
poor caddie has to go back
home! You can then see your
card for the course and you are
asked if you wish to play again.

This is very good game and
the graphics are exceedingly

. The main rules of golf are
followed and at £5.95 it is well
worth the money. | highiy
recommend it.

Starfire

Vvirgin Games

Nigel Stutt
ce: £5.50

| must admit that | would not
have gone all out to find and pay
£5.50 on it, its front cover not
being too eye-catching. But
when | received Starfire as a pre-
sent, | was pleasantly surprised.
Its clear, extensive instructions
and excellent colour photograph
of one of the screen dumps in
the game, do a great deal for the
user. There is even a condensed
list of all control keys used for
easy access when playing the
game (and | must say, you cer-
tainly need it for at least your
first ten games). There is also in-
formation on the author of the
game which is a very good idea
23 It gives sn indication of how
long the program took to write;
efc.

Once the program has spent
four minutes loading (my copy
loaded every time) your name is
entered and the skill level
chosen, of which there are 10,
Number one (ZX80 Brain) is
supposed to be easy, but |
haven't found it easy to com-
plete yet, and level ten is the
hardest (impossible is a betler
word). | am just about up to level
two (ZX81 Brain) and | have had
the game for two months now!

After this interaction, a data
sheet appears, informing the

Starship Captain {you) for the
number of aliens to kill, star-
bases to refuel at, and time
available to do all of this in.
Eventually, the game starts
and the controls provided can be
calied up from the shipboard
computer. Briefly these are:-

® Abort — abort attempt at
alien or starbase

® Battlestations — to attack
the aliens using keys B.H.F,T
and 4 to fire

® Computer Call — calls up a
list of controls for the forgetful,
damage to ship, or energy
distribution

® Dock — to dock with star-
base (if you're lucky) for refuell-
ing and repair

® Long Range Scan — to see
which are the lucky aliens to be
blasted this time or to locate
starbases

® Navigate — to move from
one subsector to another

® Galactic War Report —
shows how many aliens, star-
bases and stardates (time) re-
main

® Smart Bombs — the ultimate
in weapons, destroys all aliens
and starbases in adjacent sec-
tors and usually yourself if you
haven't enough power left

The graphics when used are
relatively slow with a slow reac-
tion time on the keyboard but
this, however, does not make
the game any worse as the alien
stops moving and firing when
the button is pressed. This
makes the game easier on level
one while still being difficult on
level ten as the alien is moving so
often that it is usually impossible
to get him (it) into your sights.

The game is mostly in 3D but
there are a few screens when
two dimensional graphics are
used. These are when the ship
needs to navigate an asteroid
field, time portal or dock with a
starbase. In these, the ship is
seen in 2D as the precision and
skill needed would be lost in a
third dimension,

The whole program is written
in BASIC and is easily listed, The
REM statements make the
listing easy 1o understand and |
have seaen a couple of areas that
i have not come across in the
game yet, such as a black hole
and a self destruct mode. The
game runs for over an hour and
one disappointment at the end is
that no score is employed thus,
skill needs to be determined by
the amount of aliens destroyed,
my total being twenty-one.

In a summary, then, | found
the game exciting, strategic and
enjoyable though it could be
vastly improved with better
graphics.

Starfire runs on the 4BK
Spectrum.
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ZX80 COMPUTING

The 80in 84

Mike Hyams is one of many who still use the 2X80 and
here he presents some valuable tips to all it's fans.

H there. My name is Zeddy.
(What do you mean you've
never heard of me? | bet you've
pever heard of Tim Hartnell
sther.)] Anyway, there | was,
waiting for a number 84
gatabus to come along when all
ofasudden this geezer shoves a
IX-printer into my /O port.
Well, | know I've only got a 4K
AOM, and there ain’t no way
that I'm going to get that prninter
mwoning, when all of a sud-

| think it would be wise to
gtick a ““But seriously folks™ in
gt this point, Because this article
in't just about interfacing ZX-
printers with ZX-B0's. It"s about
the wealth of hardware

themselves with figure 1. By the
time you've finished playing
with that, us hardware buffs
should be finished.

Now then. The words | just
referred to above are ROM CS
and RAM CS. These are very im-
portant to all ZBO based com-
puters, (and more than likely all
other computers, but that

All except for track 238, which
is on the extreme right underside
of the port, looking at if from the
front. On the "BO this track is not
connected; on the 81 it is the
RCM CS line. So what? Well, as
you will see, it has an effect on
what hardware can be used.
Having established the dif-
ferences between the two com-

12 PRINT
=20 PRINT

 "REACTION TESTER™

20 PRINT “WHEN PROMETED PRESS
NsAL. RFTER ASHORT PRUSE THE SCRE
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RE-APPERR . PRESS N/L

AS QUICKLY (AS POSSIBLE. "

49 PRINT
48 LET M1=0

46 FOR N=1 TO 10

wailable, or nearly available, for NT?E{IJE? INT "PRESS NEW LIMNE TO <O
In most peoples eyes the 7 1,{., LS -
B0 died when the ‘81 wes | 1315 PRINT "ROUND “;N
announced In 1. At that 120 " 2 —
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80's in Britain alone. Add to lZ0 INPUT T$
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the rest of the world and you 150 FOR M=1 TO X
have a force to be reckoned i_ii;;:: NEXT M
with. Except, of course, not o EBVE 1£414 .0
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have reflected the quality of 250 LET Mi=Ml1eX=
Sinclair's own. For example 260 NEXT N
speech, sound, joysticks, and | _270 PRINT "PRESS N/L FOP RESULT
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only had a 16K RAM pack asits’ | 25° INPUT I §
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: d/ 310 LET Z$=ST
then, it hardly compensates the 250 IF M 1‘5539!3%;2 1) 5
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and hardware, is at hand. | will
now make a bold and sweeping
statement. At least 50% of
ZX-81 hardware will work on a
IX-80. There, | said it. And it
didn’t even hurt. I'm going to get
a bit technical for a couple of
paragraphs, so those of you
who shudder at the sight of
strange words with lines over
them can go and amuse

doesn’t concern us). First of all,
let us consider the port at the
back where you would plug in a
RAM pack. If you compare the
circuit diagrams of the ‘80 and
the ‘81, you will find that all but
one of the tracks on the port
match. Address line one is in the
same place on both machines;
so is the O volts line; and so on.

puters we can now move on to
Technical Bit number two,
(Those of you who are getting a

bit bored with all this talk of

ports and tracks, try ordering a
QL and find out what REAL
boredom is all about.) There are
two methods of making your
Sinclair talk to a hardware add
on. One is by using memory

locations and the other is by us-
ing Input/Output ports. An I/O
port is a sort of lateral-thinking
version of the memory. If | were
to compare a computer 10 a
human being (and who doesn't
these days) the computers
memory would be like the brain,
whereas the /O would be things
like hands, eyes and mouth. As
its name suggests, the /O portis
the computers link with the out-
side world. On the Z80 chip
there are 256 of these ports, but
some are unavailable for use on
the ‘80. They are used for the
keyboard, cassette, and TV,
but, fortunately for us, the same
ports are used on the 'B1. For-
tunately because this means
that any hardware designed for
the 1/O port on the 81 should
work on the '80.

“Aha’’, | hear you cry. And
those of you still playing with
figure one should come back for
Revelation number two. The ZX
printer is purely 1/O driven. The
port it uses, FBh, is well
documented in the manual sup-
plied with it. So we turn to figure
two., This is a relocatable
machine code routine for using
the 4K ROM ZX-80 and the ZX
printer together, using the
equivalent of the COPY com-
mand.

As a brief aside, while some
of you are rushing out to buy ZX
printers, you might consider
16K of RAM. When extra RAM
first appeared for the ‘B0 the
cost was over £60 for just 3K.
16K packs can now be bought
for less than £20. | know that
they are made for the 81, but |
think you'll find that they work
on the 'B0 as well. | use
Sinclairs’ ‘81 rampack and it
works perfectly.

To get back to the printer list-
ing; you will notice that the
machine code part is in hex. This
is more convenient than decimal
when a large amount of data is
being entered. The second byte
of the code, which is the third
and fourth characters in string
AS, tells the computer how
many lines to copy. For anormal
screen copy this is setto 23, or
17 in hex, If you would rather
use the routine as an LPRINT
command, this number can be
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reduced. For example to dump
just one line to the printer,
change the second byte to & |.
This is done by either changing
th**17"10""01"", or by pokeing
the relevant memory location
witha 1:i.e. if the code is stored
from 32,000 onwards then
poke 32001 with a 1. This will
then COPY the first line on the
screen to the printer, To activate
the routine just use a USR func-
tion. The way figure two is set at
the moment, RANDOMISE USR
{30000) will produce a screen
copy. If you put the code lower
down the memory to say,
18000, then a call to that ad-
dress will activate it.

ZX80 COMPUTING

thesizers, but unfortunately
Timedata has withdrawn them
from sale, probably due to lack
of demand, although the official
reason is. . ."'No reason’. It
might be worth giving them a
call just in case they still have a
few in stock, as they were fine
products. Alternatively, there
are others still on sale. The Chat-
terbox from William Stuart
Systems is also /O mapped (or it
was last ime | looked) as is the
ZONX-B1 from Bi-pak. These
units, speech and sound respec-
tively are still available, and
could well extend your ZX-B0O
beyond what you thought possi-
ble. There are others, such as

2888 REM

DO

(Ag) ) -476

9930 LET X=X+1
9950 IF RAg="""
9960 GO TO II;=20

NOT
AFTER RUNNING THIS
PROGRAM

2200 LET RE="16172R0CAO0CSESAFSFD
3FBE 10B8F B8 7FRADEOS30OFBESDS 7RFEC22
FR3O7AAS74E7S2OFE762824E5C627876
72607CB14836FCB1 1SFRE4AFO6087ACEB 1
1IFS7DBFB 1F30FB7CD3FB10F 1E1 18050

TROFD3FBC 1 1CCBSB=28681C11

OO0
9920 POKE X, CODE(R$1x16+CODE(TLS

94O LET R$E=TLSI{TLF(RA$H)
THEMN STOQR

USE "NEW"

For machine code freaks, |
can tell you that this routine can
be adapted to produce hi-res
graphics on the printer. | won't
tell you how, but I'll give you a
clue. The ZX-80 character set
starts at 3584 (or 7 x 512) and
the pointer is stored in register
H, so if you can find the instruc-
tion LD H,7 then you're halfway
there. The rest is up 10 you
{unless Ray gets lots of leters, in
which case | may explain fur-
ther. Never let it be said that ZX
Computing doesn’'t make you
think.).

We now know enough about
the 1/O port to say that ALL /O
mapped products should work
on the "'80. After the printer and
RAM pack, the most popular ex-
tras would appear 10 be speech
and sound. A quick flick through
the pages of this mag should
produce two or three adverts for
these on the '81. If you are in-
terested in purchasing one of
these for your ‘80 then check
with the manufacturer first, to
see if it is 1/O or memory map-
ped. Remember, if it is memory
mapped it will probably have a
connection to the ROM CS line
which isn't connected, so it
more than likely won't work,

Two units for the '81, ZXM
and ZXS, made by Timedata,
ARE /O mapped and DO work
on the ‘80, These are sound
{(music) and speech syn-
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the Cheetah Sweet Talker, but
I'm afraid | haven't had time to
check what type of mapping is
used.

One point to bear in mind
when using these I/O units is
how you are actually going to
program them. Because they are
1/0, you have to use the instruc-
tions IN and QUT. After a series
of finger stretching exercises
you can get to these in Spec-
trum Basic, but on the ‘80 and
‘81 they are only available via
machine code. Most, if not all,
the above products come sup-
plied withinstructions on how to
do this, but it will require some
effort to implement these if you
haven't used m/c before. You
could always ask a friend.

While browsing through the
ads, looking for things to hand
on the end of an ‘B0, | came
across two items that could be
placed inside the case. The first
is from P.V. Tubes and appears
to be a 8K ROM chip. Those of
you hankering after string-
slicing and real numbers (but not
SLOW) might like to give them a
call. The other chip is a Forth
ROM from David Husbands'
Skywave Software. This may or
may not work on the '80
because of the lack of SLOW
hardware. Again, a phone call
should clear things up.

Before we leave the subject
of 1/0, a quick mention of

Maplins 1/O port. For those of
you who want to control your
central heating or perhaps run
Fulham Power Station, this
could be what you've been look-
ing for,

My next few notes are, I'm
afraid, rather hazy. | know the
technique, | have read that it
works, but | just haven't got the
nerve to do it. What | refer to is
the ROM CS connection. For
those who wish to throw cau-
tion to the wind (you fools) here
is the theory.

The ROM CS pin must be
connected to track 23B. To do
this break the track leading to
pin 20 of the ROM chip, and put
a 680 ohm resistor across the
break. Then take a wire fromthis
pin to track 23B on the edge
connector. This track should be
labelled on the circuit board.
This now gives a ROM CS for all
add ons. The amount of hard-
ware that can now be used in-
creases significantly with this
change. | have not made this
connection, but | would be in-
terested to hear from anybody
who has, and what they use that
takes advantage of it.

If you look at figure 3 you can
see how the '80 memory is ar-
ranged. It appears that there is
more than one ROM, although
there is obviously only one. The
problem is that the ‘80 has been
built in such a way that chunks
of memory keep repeating
throughout the memory map. If
you want to use an add on that
uses part of the memory with a
ROM copy in it, then your stuck.
Unless you have connected the
ROM CS track. This hardware
will try to turn off part of the
memory, usually the 8K — 16K
bank. If the connection is made,
the unit should work.

One of the most interesti
add ons that utilises the ROM C
line is an EPROM programmer.
These are available from,
amongst others, Eprom Ser-
vices and Camel Products. Even
if you have moved onto another
computer, the possibility of us-
ing an old '80 to make your own
ROMs" must interest a few of
you.

Other peripherals that use
the ROM CS track are the range
from Memotech. These unit will
need some careful inspection
before use, as some of them
may use ROM calls in the firm-
ware supplied. One Memotech
unit that should work is the
keyboard. As it uses the 1/O
method it should be alright, but
the legends on the keys will need
changing. The DK'tronics
keyboard would be just as good,
but the wires would need to be
soldered in as there are no
sockets, the keyboard being
part of the circuit board.

On the memory pack side
32K and 64K RAM packs
should work with the aforemen
tioned connection. Quite how
you can poke a location greatet!
than 32767 from BASIC!'mnat |
sure, but | expect someone has
done it.
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Well that just about wrapsit
up. | hope | have shown you that
the ZX-80 is not dead, but
ly resting. If you have any pr
blems then call the manufa
turer; most are only too pleassd
to help, and there's usually so
meone near the phone i
knows the technical ins and out
(no pun intended). Or write 1
me at the Golden Square s
dress and |'ll do my best 10 help.

The program in figure one, by
the way, is a little routine that
some friends and | nearly usedio
study the effects of alcohol on'
reaction speeds. However, wi
never got round to using it
because we were 100 busy Iy
ing out alcohol supplies. Try e
ning the program before and
after 10 press-ups. You may be
surprised by the results.

If | can convince Ray to give
me some space in a future issue
Il go into the mathematics
aspect of using your ‘80, Withs
litle bit of software, and a litth
bit more understanding, Il
show wyou some repetitive
floating point maths. Now
where did | put my Log tables?

ZX COMPUTING OCTOBER/NOVEMBER 1984




The Key to Spectrum Machine Code Success.

Picturesque's MACHINE CODE SYSTEM Is used and recommended by pnal software writers, rggthe excellent
documentation and the friendly, easy-to-use programs have highly recommended for Inners.

— e

You willonly buy one Machine Code System, sobuy the best,the one the professionals use.

NEW IMPROVED PROGRAMS
ASSEMBLER

Completely seif-Ccontained
with its own line editor, giving
an easy-to-read 40 column
tabulated listing. Auto line
numbering, line renumbering
and auto tabulation make this
one of the fastest and easiest
Assemblers to use. 5
character label names
Decimal, Hex or ASCii
constants. SAVE/LOAD
VERIFY both the listing and
Machine Code to cassetie
MICRODRIVE/NETWORK
[ Assemble from cassette or
Va0 c o drive into memory for very
. large programs. Customise to most Centronics
printer Interfaces, or RS232 iwith Interface 1) for 80 column
printout. FAST ASSEMBLY — 1k of code in 7 seconds
Assembler Directives— ORG, END, DEFB, DEFW, DEFM, EQU

DEFL. iIMicrodrive and Centronics facilities £8 50
-

only cperate with 48K machines.)
INCL. VAT & PEP

l'.15.’.'l1:wr|.:|ru.-g..um ne val § i
Available from the "SPECTRUM" chain of stores, brar

shops, or by mail order by sending cheque /PO to
PICTURESQUE, 6 Corkscrew Hill wWest Wickham, Kent, BR498B. Send SAE for details

1IN0 cassette only '

— MICRODRIVE COMPATIBLE
MONITOR

The ideal tool to help the
beginner get started, yet it
contains all the commands for
the experienced programmer
to run and de-bug machine
code progarams. Inspect and
alter memory contents in
Hex or ASCIl. Breakpoints and
Full Register display. NOW
WiTH SINGLE STEPPING
through RAM or ROM
Disassemble any part of
memory, RAM or ROM. Dec
Hex-Dec number converter
Printer output to ZX
printer or via RS232 (with
interfrace i or Customise to
most Centronics printer interfaces. General memaory
management commands inClude Hex dump, Insert,
Delete Fill and Move. Can reside in memory with the
Assembler (48K machines onlyl Lo give a complete

Machine Code programming system £7 50
-

INCL VAT & P&P

1iches of John Menzies and all good computer

\\V ZX Spectrum and QL
Microdrive
Storage Box £5.95

« HOLDS 20 CARTRIDGES
« FULLY INTERLOCKING

« CENTRE SECTION FOR
INDEX CARDS

« DESIGNED TO MATCH
SPECTRUM AND QL

Transform Ltd has now produced a smart new Storage Box
for the ZX Spectrum and QL

attractively

The Transform Microdrive Storage Box is

| gesigned 1o match both the Spectrum and OL
| t will hold 20 Microdrive cartndges (enough to store 1.6
! megabytes of datal)
The Microdrive Storage Box is fu v interlocking and will allow

you lo expand your system with all the new programmes on

microdnve as well as enhance the 'smart’ eficient look of

your office StuQy

simply write or telephone

DEPT ZX, "SWATLANDS', LUCKS LANE
PADDOCK WOOD, KENT TN12 6QL 089 283 4783

For fast delivery quote your Credit Card/Access
[] Barclaycard number

L I UNCIUUL
PIL | u!'i'[:}L.'rLJE

SICTURESULIF




CLUB NEWS
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Contacts worldwide — consult our club page!
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Mid Cornwall ZX
Club

Dear ZX Computing,
Please give our ‘ZX Computer
Club’ a plug:

Mid Cornwall ZX Club,
CO-0OP Rooms,
B, Victoria Road,
Roche,
Cormmwall PL26 8JF.
Tel: 0726 890473
We meet Mondays and Frni-
day, 7 to 9pm.

Yours sincerely,
Mike Richards,

Blackburn
Computer Club

Dear ZX Computing,

| am handling the publicity for
the Blackburn Computer Club,
which is non-machine-specific
Club.

The Clubis open to everyone,
regardiess of age. It doesn't
matter if you haven't got a com-
puter of your own. If you are still
reading this, then you must be
interested a that is all the mat-
ters.

¥You don't need to own a par-
ticular brand of computer to join
in — at present our members
have machines which range
through BBC, Atari, Dragon,
Spectrum, ZX81 and so on. If
you have a computer of any
make — or are thinking of buying
one — then we'd like to hear
from you. We can offer the
chance to meet other people
with the same or similar in-
terests. The atmosphere at our
meetings is friendly and infor-
mal, with the accent on enjoy-
ment. If you don’t want to talk
then thera's usually the oppor-
tunity to play a game or two. Br-
ing along our own machine to
show us if you want — that's
what the Club is all about. If you
want anything else out of the
Club then all we ask is that you
tall us,

When you first come along to
a meeting, we will ask you for
50p as a cover charge. If you
join during the meeting then
your 50p will be refunded in ex-
change for your subscripton. At
present the subscriptions are:
Juniors — £3 per annum; Adults
— E5 per annum; Family — E10
per annum, Once your subscrip-
tion is paid then there is nothing
further to pay to attend normal
meetings for the next year.
Membership at present stands
at about 20, but this is steadily
increasing.

The best way 10 join is 10
come to a meeting. these are
held every other Monday night,
at 7.20 pm. at The Fernhurst
Hotel, Bolton Road, Ewood. At
the bottom of this sheet are the
dates of the next three meetings
(as at the date of preparing this
leaflat).

If you have any queries then
please contact any of the follow-

ing:

Bob Hillyard,

34 Palatine Road,
Blackburn.

or

John Schofield,

1 Sutton Street,
Feniscoules

Tel: 60033 or 28127

FLUSIB

Dear ZX Computing,

In the centre of Belgium a new
and already flourishing club is
born: the FLemish Users of
Sinclair In Brussels (FLUSIB).
Already about 25 members
meet each other at least twice a
month in order to exchange ex-
periences, literature, programs
etc. And even guests are
welcoma!

From October on, every first
and third Thursday of each
month a new series of free
lessons will be given, with the
view to give a solid base to all
members for their own design-
ing and developing of well struc-
tured and correctly running pro-
grams. And above all: the club is

a non-lucrative one, run in the
most efficient possible way by
the members itself.

Join it, and write for more
details of chairman Erick van-
Dyck, Trefcentrum, Dapper-
heidsplein, 1070 Anderlecht, or
phone him {after 19 h.) on (02)
76 76 22 3, or simply try it out
by attending 2 meeting on the
first or the third Thursday of the
month.

Y ours sincerely,

Erick Van dyck
(chairman)

P.S.: thanks for your support by
publishing this letter in your
ever-interesting magazine's
club corner.

Canada ZX

Dear ZX Computing,
Talk about a long distance users
clubl

First to introduce myself,
Roelof Mulder (Bob). In essence
| am the Administrative officer
and Editor in Chief of the
Timex/Sinclair Users Group
Ottawa/Hull Chapter, We hold
regular monthly meetings and
discuss hardware and software,
swap programs, hardware pro-
jects and program development.
Our group of approximately 50
members cover a range of doc-
tors, lawyers, engineers, public
servants and housewives and
labourers.

Our interests encompass all
aspects of hardware develop-
ment from small modifications
to robotics; software develop-
ment from business and aduc-
tion to game programs and pro-
gramming from the all pervasive
Basic to Forth, Logo.Pascal,
Cobol, and the ever mysterious
machine language.

In other words, if it has
anything to do with Timex/
Sinclair, Sinclair computers and
products, then we are most in-
terasted.

Membership in our group is
entirely free and we would be
pleased to include your group

name as 8 member of our group
In doing so, you would receves
newsletter whenever they an
published, as well as have §
forum where in which you may
wish to submit comments
reviews/programs/for sale et
The only thing we ask is tobe
members (collectively) of o
group. | would appreciate you
response, even heaven forbid,
to the negative.
Y ours sincerely,
R. Mulder.

Turkish delight!

Dear ZX Computing,

We would like to inform you that
since one year we have a ZX
Users Club in operation i
Turkey with 740 members. W
are publishing a monthly bulletin
in Turkish. We are also receiving
special discounts for club
members from Computer shops
for aquipment, publications and
software.

It would be appreciated verny
much if you would kindly publsh
this letter in news and ideas with
other user groups.

Yours sincerely,

Tuncay Turkeli

Bilgisayar Kulubu

{Bilicag Bilgisayar)

Dunya Saglick Sok Operat Han
41/11 Taksim/Istanbul
Turkey

Phone: 149 16 43/144 526!

Kempsey contact

Dear ZX Computing,

My name is Jason Ellem. | would
like to start or join a club n
Australia. If there is no clubl
would like people to write tome
at the below address. If thereisa
club | would like to know about
it. So please write to the samé
address,

Yous sincerely,

Jason Ellem,

148 North Street,
Kempsey, N.S'W. 2440
Australia.
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Read all about it with Patrick Cain.

An Expert Guide to
the Spectrum
— Mike James

#f your bookshelves are already
gimost full of “‘Instructions
., 'Beginners Courses in.."”’
nd other elementary texts for
petter Spectrum use, then | sug
gest that you may well find an
*Expert Guide to the Spectrum”’

by Mike James a worthwhile ad
dition to make. Of course books
for Spectrum users at all levels
proliferate and there is nothing
new in books for more advanced
reading, but maybe its because
this one says what the bast part
of most of them dothat | found it
such a good read.

Mike James is the author of
several very successful books
on programming and many more

to come I'm sure. Why am | be-
ing quite so generous with the
praise? My temperature feels all
right. | don't think | need a holi-
day | must confess | would be
getting worried if it wasn't for
the blatant fact that Mr. James
is a very good writer and
deserves any praise — at least
for this book, let's not get car-
ned away that | might lavish.

He doesn’t mess around prat-

AN EXPERT
GUIDE TO THE

tling on about this, that and the
other before finally making a
stab at the topic in guestion. |
get the feeling that he now
knows his subject so well that
he didn't need to use any notes
His familiarity with the subject
shows. As a result the text
doesn’t labour; moving quickly
from point to point while at the
same time being aware of the
reader and possible areas of dif-
ficulty. The text is concise; but
accurate and clear and a
stimulating read.

1+ 8 million Spectrum users
can't be wrong (figures approx.
correct at time of writing i.e.
6.45pm)., the Spectrum is a
remarkable machine andas such
enables programmers to do
remarkable thing with it,
Logically an investigation of
these remarkable featuraes will
enable programmers to put
them to good use. The reader is
required to have no more than a
working knowledge of basic to
undertake this investigation,

Chapter one, an overview of
computer hardware in general,
examines busses, addresses,
data and bit patterns and effec-
tively establishes the funadmen
tal, relationship that exists bet-
weean them — Ahl sothat’'swhy
the highest address is 65535,
Chapter two is more specific to
the Spectrum, the intention be-
ing that a knowledge of the
hardware will influence the
readers approach to software,
and to this end the memory, the
video display, input and output
devices and the U.L.A. are
discussed. Much of the matenal
of the first two chapters Is used
and developed further in later
chapters dealing with more
specific topics

As important as the hard
ware, the software: the ZX
Basic is looked at in chapters
34, and 5. In all there are
twelve chapters covering the
above, the video display, video
applications, tape, sound and
printer, interface and
microdrives, communications
and advanced programming ap-
plications.

Readers may well have to
turn back a few pages
sometimes, indeed the author
recommends that the reader
should read from front to back
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and then from back to front,
That can only be because of the
complexity of the subject and
not its treatment on the pages.
And even if subsequent
readings and necessary then
that should require little effort
for this is one of the most
valuable books | have read this
year,

“An Expert Guide to the Spec
trum” is written by Mike James,
published by Granada and costs
£6.95

ISBN0-246-12278-1

Choosing and
Using a Micro

Computer
— Alan Radnor,
Howard Kahn

“Choosing and Using a Micro
Computer’” and not only that
but also 18 original programs.
Original programs like
"Radius’’, '"Patterns’’, '"Com-
pound Interest’” and all for
£2.50. No | didn't think it was
likely either: but what the heck it
was a raining Saturday after-
noon the type that made you
wish it was Monday morning;
Oh! and | had a cold as well and
apart from darning some socks
there was little else to do sa |
took a brouse through the 140
page Fontana Paperback.

The credits were certainly
impressive: Alan Radnor is a
journalist and producer of TV
computer programmes, Howard
Kahn lectures in computing at
Manchester Polytechnic. The in-
tentions are valid written for
everyone who is thinking of buy-
ing a computer for the first time
and wants to know what it can
do, which one to chose, the
rudimeants of how it works, now
to set it up and how much it will
all cost” and 18 original pro
grams as well

Special features includes: a
questionaire which tells you ata
glance which micro is best
suited to your needs, a sample
text program to use in the shop,
a micro comparison chart show-
ing the capabilities of each
make, an explanation of com-
puter jargon and 18 original pro
grams.

There i5. | am convinced a
need for such a book. Difficult as
it is to believe there are still peo-
ple around who are looking for
some basic, commonsense ad-
vice on computing and com-
puter buying. The cover notes
suggest that "'choosing and Us-
ing a Micro Computer’’ might be

L L e T e e e A S X T S = S
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WITH 18 REﬁDY-TD-HUH PROGRAMS

it. Even on arainy Saturday, cold
and all | was not convinced that
the text matched those inten
tions

Seventy pages cover who
neads a computer, what one is
what one can do, setting up the
computer and  information on
software. Seven pages would
have done, The text is vague
and mostly irrelevant rambling,
dated and largely useless.

Am | being too critical, what
of the 18 original programs. Any
program for someone who
doasn’t already have a com-
puter must be original. Those of
us who do will recognise those
listed above and the rest of the
18 O.Ps. to be the same as the
ones that would fill these pages
and excite us when we were still
playing with ZXB0's. Why they
take up almost half of the book |
do not know,

The nicest thing that happen-
ed on the rainy Saturday after-
noon, and this is original, was
having tha cold.

“Choosing and Using a Micro
computer’ is written by Alan
Radnor and Howard Kahn
published by Fontana and costs
£2.50.

ISBN 0-00-036624-4

The Art of Micro

— A.A. Berk

“The Art of Micro Design'’ is
one of those ‘Text book' books
that manages to successfully
cross over into the general in-
terest category. Its ability to do
that is due to the author's
awareness of the difficulty that
people have in putting together
a sufficient understanding of the
workings of a microprocessor,
Maybe | should clarify what |
mean by general interest. The
book is aimed at engineers and
enthusiasts who wish to gain a
practical working knowledge of

MiCrOprocessor system design
Naturally being of general n
terest it restricts itself to B bt
microprocessor systems. As
you might imagine it amounts i
fairly demanding reading; butit
is of general interest as it
assumes minimum previous
knowledge of electronics, whis
it covers the topics in sufficien
detail to allow the reader W
design around microprocessol
circuits,

| met this fellow recently whe
lists being a fisherman and #
defence systems designer onhs
C.V. He pointed to the fact tha
it now wasn't possible for the
hobbyist to compete wilh
technology from the kitches
table or anywhere else for thal
matter. Enthusiasts who haw
taken technology to where it §
today are being forced from thes
pastimes because of it. | hadi
agree.

Three hundred consuming
pages later I'm not so sure, Us
ing three actual MPU's — the
Z80,6800 andthe 1802 — &
examples Mr. Berk offers actud
data and principles of reading
data sheets which could be ag
plied to any MPU. Subsequent
discussions on bus structures
memaory, input/output devices
and interfacing are detailed and
supported by examples.

Later chapters develop the
new knowledge to consider th
use of the micro in compuls
systems from control and dati
collection machines to localam
networks.

No more is required of th
reader than an understandingd
logic gates and some genel
electronic theory. Four appes
dices offer any furthe
background required and the
text provides rather thas
assumes any more advanced
knowledge.

The author manag
throughout to convey concepli
and principles which are highl
theoratical by referance to prac
tical situations and standas
hardware. His intention was &8
enable the reader to have a suff
ciently complete understanding
of microprocessor design 1o b
practical: in this he has beet
highly successful.

“The Art of Micro Design’ m#
plant the seed for a whole nw
crop of micro controlled
systems. | shall certainly recom
mend it to my hobbyist friend
his hitherto frustrated fellow o
thusiasts and daunted am
bewiddered engineers.

“The Art of Micro Design™ B
written by A.A. Berk 8
published by Newnes Technics
Books.

ISBNO-408-01403-2



MAIL ORDER PROTECTION SCHEME E COMES N S e SPECTRUNY
f you order goods from Mail Order Advertisers in this FACKRAGING o
et and pay by post in advance of delivery, this THE PRWCE @ h = f7T LAL] SR
publication will consider you for compensation if the I 2 to LAUT I OM WV AovenTURE
advertiser should become insolvent or bankrupt =1 HATS FUN
15 HERE
provided Te PLAY

5 - s
THEY SAY THE WORLD WiLL
= DIE w FIRE anD ICE
explaining the position not earlier than 28 days
from the day you sent your order and not later than g
2 months from that day 2
o ay D AT e L WWER Y ETL WL #
Please do not wait until the last moment to inform us ‘ : HEWNO. A3 N DER - MAESORT

You have not received the goods or had your
money returned; and

2. You write to the publisher of this publication

When you write, we will tell you how to make your
claim and what evidence of payment is required

We guarantee to meet claims from readers made in
accordance with the above procedure as soon as possi
ble after the advertiser has been declared bankrupt or
insolvent to a limit of £1,800 per annum for any one
advertiser, so affected, and up to £5.400 p.a. in respect
of all insolvent advertisers. Claims may be paid for
higher amounts, or when the above procedures have I
not been comphed with, at the discretion of this pub
lication, but we do not guarantee 10 do so in view of the
need to set some limit to this commitment and to learn
quickly of reader’s difficulties.
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This guarantee covers only advance payment sent in

girect response to an advertisement in this magazine

inot, for EXaMpie, paymens maGe in Tesponse io

calalogues, etc. received as a resuit of answering such
advertisements

OMNICALC HAS BEEN EXTENDED!

The thousands of satisfied owners of the original OMNICALC spreadsheet program for the

Spectrum will already know how powerful and versatile it is. The extended version (which goes under

the highly original title of OMNICALC2) retains all the good features of the original and adds many
more such as

. — Full support for the microdrive/net/RS232 facilities within Interface 1
— Inbuilt graphics to draw histograms from your data
— Insert/Delete column and row functions
— A separate work area to enable transfer of data between spreadsheets

(for consolidation etc).

It can be used with or without microdrives: with a full size printer; includes a conversion
program to let you run models set up on the original OMNICALC and comes complete with a
comprehensive manual.

OMNICALC2 is priced at £14.95

For existing owners of OMNICALC we are offering a special trade-in deal. Simply send your
existing tape and manual and a remittance for £8.00 (£9 Europe £10 elsewhere) to the address below
and we will despatch OMNICALC2 by return. Please note that this trade-in deal is only available
directly through MICROSPHERE.

MICROSPHERE COMPUTER SERVICES LTD - 72 ROSEBERY ROAD
LONDONN10 2LA - TELEPHONE 01-883 9411
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SPECTRUM UTILITY

Keyboard masks

A simple idea that takes a

Enter J L Phillips of Dorset.

enius to invent.

Many Spectrum owners havein
terfaced a joystick with their
computer to enjoy playing those
games which are suited to such
contrel. Indeed, there is a
welcome practice among soft-
ware houses 10 produce casset-
tes which are compatible with
available joysticks. However,
more and more games are
becoming available which are
not so obviously suited to
joystick control and, as their
complexity increases, so does
the number of keys which are re-
quired to be operated during the
course of the game.

A certain amount of manual
dexterity is called for, which
adds to the interest and enter
tainment but the need to
remember which keys are 1o be
used, and for what purposes,
can be tedious, and the con-

tinued accessibility of all the
unused keys is an unnecessary
and sometimes irritating com-
plication.

There are keyboard overlays
available, of course, which help
in readily identifying the keys in
use for a particular game, but
these suffer from two disadvan-
tages: first, the remaining keys
are still obviously accessible and
second, these overlays are
designed for use with the stan
dard Spectrum keyboard and
not with the typewriter style
keyboards in which many Spec-
trum computers are eventaully
housed. Moreover, the
distances between the rows of
keys on these '‘add-on’’
keyboards are so small that a
simple keyboard overlay would
be so flimsy as to be imprac-
ticable.

In fact, it is quite feasible to
make very functional and effec-
tive masks which not only pro-
vide quick reference to the con
trol keys but also deny access 1o
the unused keys, removing
them from sight and any
possibility of confusion.

In the description below, the
dimensions are those which |
have found suitable for tha DK
Tronics keyboard but the princi-
ple is applicable to any similar
unit, the only variation being in
readily measureable dimen-
sions. The mask is made up of
four basically similar pieces of
folded card of postcard
thickness. Each piece is formed
into the shape of an inverted U
section, as shownin Fig 1.

It will be found that these
dimensions are such that the
card will surround and cover one

Fig 1. Details of key row cover

of the four rows of keys
locating itself at the ends of the
keybaord cut-out, resting upos
the upper surface of the printed
circuit board and with the top
face just clearing the tops of th
keys. To permit access to par
ticular keys in the row, remov
appropriate sections of the cand,
as shown in the example. When
the four pieces, one for each
row, have been cut a5
necessary, they are stapled (o
glued) together through the ICNEg
sides, eg at positions A, BandC
The top surfaces are then labelied
1o indicate the control functions
of the adjacent exposed keys. ||
found a combination ol
Dymolabel on black card to be
particularly effective.}

Fig 2 shows a plan view of
mask constructed in this wav foe
use with the game ‘3D Ant
Attack” (Quicksilva)

For games requirng the use o
but a few keys, it would be
possible to make up the mask
from fewer, broader pieces butl
favour the user of four pieces
nonetheless because of the con
sequent support given to the
mask by its five 'legs’ down 8
the printed circuit board
Although only thin card is used,|
have found a mask constructed
as described to be quite rigid and
serviceable. Use of the device
has been most successful, per
mitting more concentration
upon the game itself, thus add
ing considerably to the enjoy
ment.

RETURN

GREMNADES
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Fig 2. Mask layout for 3D Anmt Attack
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ZX81 PROCRARMS s s

The 1K
corral

\Getting a quart into a pint
getting a program in 1K! ..

A selection of the
impossible

This can be utilised for any
program which requires figure
work involving decimals.

Another tip from Mervin is

Adding machine
Mervin J Cagle

ts. Your score is given at the

Slalom e -
end — over 15 is fairly good. To
Andrew Norton make the game easier the gates

This down-hill skier program
works on the ZXB1 in 1K and is
quite rapid even in slow modae.
The object is to move the skier,
using the keys 5" and ""8",
through 20 randomly positioned
gates which scroll up from the
bottom, without hitting the

can be widened (by altering line
50 slightly) and then changing
line120 toread: IFX=Y+1 OR
X=¥Y+2 ORX=Y+3 etc. elc.
depending on how much wider
the gate is made.

Sis the score, T the number
of gates, X the skier's position
and Y the position of the gate

A useful little program to turn
your computer into an adding
machine, but what is special is

that you can economise when
using this program by turning
the printer paper around and re

|pot IS easy compared to

the routine to align the decimals. using it.
1 REM "ADDING MACHINE" —
2 GOTO 4@ LR ;"""' —
3 LET B=0 R S
6 IF E=@ THEN GOTD 21 "$%a?
2 LET B=INT (LN (ABS E)/LN 1 - 14|
@) ; 10 LET S=0 "\
12 IF 1>ABS E AND ABS E>@ THEN 20 LET T=0 N
LET B=0 3@ LET X=14 W
1S IF .1>ABS E AND ABS E>=1 TH 48 LET Y=INT (RND#26) % J
! EN LET B=-1 S@ PRINT AT 21,Y;"#———#"
18 IF E<@ THEN LET B=B+1 4@ FOR N=1 TO 11
20 IF E$="" THEN LPRINT TAB 21 7@ GOSUB 400
-B; "TOTAL" 80 SCROLL
21 IF E=INT E THEN LPRINT TAB 9@ SCROLL
28-B3;E; ".00" 120 GOSUB 400
23 IF E=INT E THEN RETURN 11@ NEXT N
25 LET W=1@*E-INT ((E#10)+.5) 120 IF X=Y+1 THEN LET S=5+1
27 IF —1E-8<W AND W<1E-8 THEN 130 LET T=T+1
LPRINT TAB 28-B3E;"@" 140 IF T=20 THEN GOTO 300
29 IF —1E-8B<W AND W<1E-8 THEN 150 GOTO 40
RETURN 300 CLS
31 LPRINT TAB 28-B;E 31@ PRINT "SCORE "3;S;" OUT OF *
33 RETURN 3T
6@ LET w=0 320 STOP
7@ LET E=0 400 PRINT AT @,X3" O "
80 LET T=0 41@ PRINT AT 1,X;" %"
180 INPUT ES$ 420 PRINT AT 2,X;")m("
120 IF E$="" THEN LET E=T 43@ PRINT AT 3,X3")E("
130 IF E$="" THEN GOSUB 3 440 IF INKEY$="5" AND X>@ THEN
140 LET E=VAL ES$ LET X=X-1
15@ LET T=T+E 450 IF INKEY$="8" AND X<28 THEN
200 GOSUB 3 LET X=X+1
300 GOTO 100 460 RETURN >
X COMPUTING OCTOBERNOVEMBER 1984 129
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I 7 X81 PROGRAMS

Equations
David Webber

This program can solve equa-
tions of the type

Alx % ¥ b)+C(x W
¥ di+Elx ¥ ¥f=5

providing A.b,C.d.E.f and S are
known, by a system of trial and
error,

The program starts = at 0
and increases by 1 for each

check, once the egquation is
greater than S then the tnal
value of x is reduced by one and
the trials are started again this
time with a increase value of
0.1.

This system is repeated with
ever decreasing increments but
line 112 limits the accuracy to
six decimal places.

If you are dealing in large
values then it is possible to alter
the value of M in line 2 to ac
comodate (ie. 10, 100 etc.)

Jailbreak
Jens Philipp

| have deliberately avoided the
scrolling type of game as there
are many around which,

although clever, seem to be all
that people do when writing a
1K game. !
The aim of this game is to
free as many prisoners as |
possible. The prisoners — X — |
are moved from right to left by
pressing 1. Patrolling the top |

of the prison walls are the
guards who will catch you if
they are above you. However,
if you are standing beneath a
pillar then the guard cannot
SEee you.

When your man has reach- |
ed the left hand side of the
screen then another starts
from the right. The number of |
prisoners that have escaped is
shown in the left corner of the
screan.

Iif you are caught then press
newline to restart the game,

9 5[]7

1 PRINT "(A#(X##B) )+ (C#(X*%D)
)+ (E# (X##F) )=8"

10 LET X=PI-PI

2 LET M=1 20 LET As="

- LET M=@ SR NN

4 FAST S LET Bs=" 1 ™ = W= §
S PRINT "A?" N E m

18 INPUT A 40. LET Cs="

15 PRINT "B?" T

2@ INPUT B 9@ PRINT AT VAL "1@",VAL "@";A
25 PRINT "C?" ¥

@ INPUT C &80 PRINT B$

339 PRINT "D7?" 7@ PRINT AT PI-PI,PI-PI;VAL "4
4@ INPUT D @"#X,"FREE"

45 PRINT "“E?" 8@ LET N=VAL "“28"

9@ INPUT E 9@ LET Cs=""+Cs$( TODO VAL "27")

99 PRINT “F?" 158 IF RND<PI-INT PI+X THEN LET
6@ INPUT F Cs(VAL "2")="g"

65 PRINT "§7?" 16@ PRINT AT VAL "9" ,PI-PI;Cs#

7@ INPUT S 178 LET N=N-(INKEY$="1")

71 GOTO 77 180 IF N=VAL "3" THEN GOTD VAL

75 LET N=N+M "oea"

76 GOTO B@ 190 PRINT AT VAL "12" N-PI/PI;"
8@ LET X=N "

90 LET T=(A®(X##B) )+ (C# (X#=D))
+(E#*(X#%F)) :

100 LET U=s(A* ((X+M) #%B) } +(C* ( (X
+M) #%D) )+ (E* ( (X+M) #%F) )
110 IF T<=S AND U>=S THEN
124
112

200 IF C$(N)="l" AND B$(N)="" T
HEN GOTO VAL "&Q20"
212 GOTO VAL "9@"
o0@ LET X=X+.025
228 6GO0TO VAL "7@"
600 PRINT AT VAL "1@" ,N-PI1/PI;C

HR$ 141;AT VAL "11",N-PI1/PI;"$";

GOTO

IF U-T>-.000001 AND U-T<.00

22@1 THEN GOTO 140 AT VAL "1" ,N-PI1/PI;"R"
115 LET X=N+M 638 PRINT AT CODE ":",CODE "£";
116 GOTO 75 "CAUGHT"
128 LET M=M/10 640 INPUT D=
130 GOTO B8O 650 CLS
14@ PRINT "X=";X 660 RUN
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Jumper
Luuk Hilhorst

In this simple but irriatingly ad-

dictive game you have to jump 60-70

over the balls | % ) by pressing

0 to jump. BO
When you run the program 90-95

the balls

of the balls

print balls
what the jumper
has hit

you will see the ground, the
100-104 jump routine

jumper and the moving balls.

1 LET X=8GN FI

2 LET S=NOT PI

3 FOR I=NOT PI TO CODE "2"
S PRINT AT 2,I3CHR$ 137

6 NEXT I
10 LET A$=" =* - *
» » "

20 LET As$=AS$+AS$

30 LET A=NOT PI

4@ LET A=A+SGN PI

45 PRINT AT X,1@;" *

S@ IF A=31 THEN GOTO 3@

&@ IF X=1 AND INKEY$="@" THEN
GOSUB 100

70 IF X=@ THEN GOSUB 101

B@ PRINT AT 1,0;A$(A TO A+31)

85 LET S=S+1

9@ PRINT AT X,1@;

95 IF PEEK (2S&6#PEEK 19399+PEE
K 16398)=23 THEN GOTO 11@

96 PRINT "Yy"

97 GOTO 40

190 LET Y=4

101 LET Y=Y-1

102 IF Y=@ THEN LET X1

103 IF Y>@ THEN LET X=0

104 RETURN

11®@ PRINT "DEAD"

120 PRINT AT @,@; "SCORE:";S

10-20  set up string with
40 change the position

check if the jump
routine 15 requuﬂd

ASterOIds trolled by keys 0 and B to
move left and right and you

P Steer

also have the luxury of ten
As captain of the space laser shots which will
freighter Spectrom you have to penetrate five places ahead of
negotiate through the you. File your laser with key 1.
asteroids to reach the time A very sophisticated pro-
warp. Your ship "'H'' is con- gram for 1Kl

9 LET W=VAL "10"

18 LET D=VAL "3"

15 FOR E=VAL "@" TO VAL "149"

20 SCROLL

25 PRINT AT VAL "19",INT (RND#
an “B“} ; L1} anll

3@ PRINT AT VAL "@",D;

33 IF. PEEK (PEEK VAL "16398"+V
AL "25&6"#+PEEK VAL "16399")=CODE
"@" THEN GOTO VAL "1DO@e"

36 PRINT VAL "@";Dj"H"

40 LET D=D+(INKEY$="0")-(INKEY
$= IIBIIJ

45 IF INKEYs="1" THEN GOSUB VA
L Hlaall

45 IF D>VAL "8" OR D<VAL "@" T
HEN LET D=VAL "8"

5@ NEXT E

o1 PRINT AT CODE "“+",CODE "“"3"
TIME WARP"

52 FOR S=vAL "@" TO VAL "3@"

53 SCROLL

94 PRINT ".. + cu'

99 NEXT S

96 CLS

6@ PRINT "YOU MADE IT"™

&5 GOTO VAL "1010"

180 FOR S=VAL "1" TO VAL "5"

185 IF W<VAL "1" THEN RETURN

110 PRINT AT S,D3"-"

115 PRINT AT S,D3" "

120 NEXT S

125 LET W=W-1

126 IF W<1 THEN PRINT "NO ENERG
Y LEFT"

130 RETURN
1080 FRINT "@"“

101@ PRINT "SCORE=";E
1020 PRINT "ENERGY LEFT="3;W
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SPECTRUM REVIEWS

Quicksoft

Clive Smith lurks among some more
unusual programs

Rainy Day
Cases Computer
Simulations

Ray the Ed. has just dropped off
a load of cassettes for me to
review. sorry wife, | shall have
to stop the decorating and press
on with these (he heal),

First of these is Rainy Day,
nothing to do with rain but a
compendium of games to play
when it's raining. If you're rich
you can use your Currah speech
unit and the program is compati-
ble with a number of joystick in-
terfaces.

There are three games which
you can play. Game 1 is called
‘puzzie unit’, where you can
choose one of ten pictures
which are jumbled up. Then,
with the aid of the cursor, you
have to put them back into their
original form.

Game 2, called 'Code-
breaker’, is based on the Master-
mind game. Instead of colours
though. they use numbers
which makes it more difficult.
You have to break the code
within 15 attempts and if you
are successful a safe door will
open.

Game 3 on the tape is not
really a game at all but a reaction
test. A ball is dropped from the
top of the screen into a glass at
the bottom of the screen and
you have to hit a key bafore it
reaches there. Comments are
made on your ability.

Not a bad tape for £2.95
which | think has been aimed at

the 10 to 16 age group. (To tell
yvou the truth | couldn‘t do the
pictures), Spectrum 4 8K only

Double Dealer
M F M Software

As you might guess from the ti-
tle, it's a card game. There are
two games, one on either side.

Game 1 is 'Black Jack’ or for
the less informed, ‘Pontoon’, A
fairly simple game where you
are dealt two cards and, with the
cards you have or more if youre
quire, hope they add up to 21.
Go over 21 and you have "bust
and lost. If your cards are less
than 21 you have the option of
either ‘sticking’ with what have
got and hope the computer can-
not beat you, or ‘twisting” and
have another card to try and
reach 21.

On the other side the game is
a httle more complex, but
nothing as complicated as
bridge. 1t’'s ‘Stud Poker’, one of
the best gambling card games
there is. | won't go into the rules
now, but basically each player
has a "hand’ which carries a
value. You have to try and
assess the value of your oppo-
nent’s cards and if you think
your cards are worth more than
his, then you bet money which
he has to equal to stay in the
game. If ha has a low value he
can ‘fold' and drop out

Howewver he might have a low
value and try and bluff yvou. The
computer will play the most ex-
perienced player and has all the
abilities of bluffing and clever
betting.

A very good game and well
written, but | thought the layout
of the cards could have been
better. For the ‘Mavericks’
amongst you it's played with a
French deck with 2's as a wild
option

Double Dealer is for the 48K
mavericks only £6.50

Athlete
Buffer Micro Ltd.

To keep the Olympic spirit go
out and buy this tape. There are
five events which you can take
part, 2 sprints, 2 hurdles (110 &
400 metres] and the hammer
throw.

In the track events you com
pete against two other athletes.
To win each race you have to
press a key which increases
yvour effort as you run. Too much
effort and you will fall flat on
your face with exhaustion, too
little effort and you come in last
A scale at the bottom of the
screan shows you how much ef
fort you are using and also a
scale of what distance is left to
run,

In the hurdles you have
another key to press to make

your man jump.

There are facilities for train
ing and a choice of event
Graphically it"s not bad but thers
is an awful lot of time wasted
with menu’'s between each
avent,

Dverall ‘Good fun® and your
monayis not wasted. ‘Athlete’is
for the 4 8K owners only. £5.95

Blockbuster
Compusound

Based on the TV series of the
same name, Blockbuster is &8
quiz game. You get two casset:
tes in a presentation box and
hundred of questions to answer,
It's a game of speed and skill
The question is flashed across
the screen and the first personto
hit a key can answer it.

The screen shows a ‘honay-
combed’ grid and for each cor
rect answer one space is filledin
with your colour. The idea is 1o
get from one side of the screen
to the other and block your op-
ponents route.

You can either play the com:
puter or a friend. There are also
different skill levels to choose
from

A very well thought out game
and clever use of questions, if
you like quizzes I'd recommend
it 1O you.

Blockbuster is written for the
48K Spectrum and will cost you
£5.95

For the 48K RAM W
ZX SPECTRUM

XOR
Xorsoft Spectune

There are many ‘make music’
tapes about and this is one of the
better ones

Without the use of extemnal
hardware you are limited to
what the spectrum can offer and
this program makes use of
everything the spectrum has. It
turns the Spectrum into a piand
keyboard with 34 notes. You
can adjust the bar length and the
crotchet length, (sounds pain
ful). It gives you a good range of
all the sharps and flats etc. and it
can also memornse your tuné
and play it back to you. You can
also edit and change your tune
and it can hold up to 2500
notes.

Written for the 4 BK it will sat
you back £5.95
Oh Well, back to the decorating.
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The Prizes:

You could win £2 500 to be spent
on a dream holiday of your choice
for you and your family!

Second prize —a complete Canon
portable video outfit worth £1,300. {f
Third prize — a BBC Model B micro f
computer plus software worth £450. S/
Fourth prize — Minolta X700 camera /
with a 50mm lens and flashgun, b
worth £280. o

5,
How to 9
enter: o

Just identify the twelve
objects pictured
opposite S

HINT —the Argus Specialist

NAME/B

ADDRESS

Send to DREAM HOLIDAY COMPETITION, Argus Specialst Publications, No 1 Golden Square, |

CeCtr | b B ] \\\—J’;
Persona i 1 | i | e Vicle
Mowe Make -
T ilr-.l.l L'I WYy i
LADCKS Fiid
¥ i | | Vi i1 ) Ky
Ha sl ind]
{am Ha | Boat
| fron
iSmm Fhotograpt FOpUAr
\.l_ Wl f irs
W WIWOrker Your imimiocionr

and write your (one-word ) answers in the spaces provided on
the coupon. For instance, if you think that number9isa
record, write record’ inthe space next to 9on the coupon and
soon. Thentell usinup to 20 words why MAGAZINES
MAKE IDEAL IHOLIDAY READING. Complete the coupon
NnBLOCK LETTERS, andsend itto: DREAM HOLIDAY
COMPETITION, Argus Specialist Publications Ltd

No 1 Golden Square. London W1R 3AB, to reach us no later
than 31st December 1984
Competition rules

A i i . 0
AGE (if unger 1

ZXc

ondon W1R 3AB
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Getting a program typed in is often only the
start of your problems. Ed to the rescue.

Typing in a program is a useful
exercise., Apart from the pa-
tience required, techniques
learned and the end program to
be used, probably the most
educational part of it is tracking
down the bugs introduced by
vourself or occasionally by our
publication system

In debugging you gain a
much deeper insight and
understanding on how the pro
gram actually works than by
merely typing it in, but tracking
down these errors 15 an art in
itself and needs some skill. So
here are some tips 1o help you in
vour efforts when faced with
that cryptic error report!

1 NEXT without FOR

Look back through the program,
egither the loop has not been set
up no related FOR ‘letter’
Nol TO No2 line, or the letter
has been re-used as an ordinary
variable within the loop with a
LET ‘letter’ No.

2 Variable not found

This is one of the most common
errors, Again, the problem may
not lie in the line where the error
was detected and reported. If
there is only one variable, which
may be one or more letters or a
string (%) variable, then that is
the problem. There may be more
than one variable in the ine sac
tion reported and yvou will have
to identify the offending one. In
a line PRINT AT Y. .X:A$ the
culpritcould be Y or X or AS. To
find out which of them is caus
ing the problem (it may be more
than one) type in turm as a direct
command

PRINT ¥ Enter/Newling
PRINT X Enter/Newline
PRINT A% Enter/Newling

Note which produces the error
report. Now look back through
the program printout for the line
which sets it up — usually a LET
or FOR command. Did you leave
it out? Does the program get
there ‘'or has a GOTO/GOSUB
been wrongly addressed?

3 Subscript wrong

Connected with DIM AilNa) or
DIM AS(No). If the number in the
brackets on the line where the
arror is reported i1s greater than
the one in the oniginal DIM state
ment, 1S Nt an iNteger or IS ess

than 1, then this report is
generated. If the subscript
number in brackets 5 a

number then check and change
however, if it is a vanable then
follow the procedure for tracing
varnables. It has probably ex
ceeded the limits, lock for lines
with the variable being altered
with + * if necessary add
limiting code. For axample:

IF X >10 THEN LET X=10

4 Qut of mamory

As well as for programs which
are too big, it may happen if the
previous program set RAMtop
Before despairing, enter CLEAR
USR “a""-1 on the Spectrum: on
the ZX81 SAVE the program,
turn the machine off and on
then reload the program

7 RETURN without GOSUB

Somehow the computer has
reached a RETURN command
other than via a GOSUB instruc
tion. Check aGOTO hasn't been
entered in place of a GOSUB
Check for a missing GOSUB

B Integer out of range
An integer (whole
either as a number of variable is
too big or small and you are at
tempting to do something like
PRINT AT 0.33 not allowed!
Check any vanables involved as
per report 2 and trace it back
through the program looking for
adjustments to it by < *
Add limiting code if needed
sae report 3

number)

E Out of DATA

A Spectrum problem. Check the
number of DATA items match
the number of READs; usually
one (or more) has been missed
out. Attempting to reread a
DATA list without first using a
RESTORE command will cause

this and it can happen on an auto
start program {saved with a LINE
number). Good programming
usually RESTOREs to the cor-
rect line number before using

READ

| FOR without NEXT
See report but this
NEXT is missing

time the

Note that the letters | have used
for examples could by ANY let
ters not just As, X, Y etc and de-
pend on the particular choice of
the programmer

This is by no means a com
prehensive list but | have tried to
cover many of the most com
mon error reports. Personally, |
get almost as much satistaction
from debugging as | do from pro
gramming | do assure you
howaever, that there is absolute
Iy no truth in the rumour that we
deliberately inject bugs Into our
listings in order to introduce you
to the dubious delights of
debugging!

P Y e T e ey T P ™ ™ ¥ L o o Pt
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I SOFTWARE REVIEWS

1= =1==Ire=

Play

Apocalypse
Expansion Kit vVol.1
Nova Maps.

Red Shift £4.95

For a reviaw of the base pro-
gram, see page 49 of the
AprMay issue. this tape is for
wargamers w ho have grown ac-
customed to the maps of the
main program. The new scena-
nos use the same rules, but give
you a chance to try out different
tactics. They include:
® USA
Mostly land-based warfare; high
city densities for troop conflict.
Nukes would be very destruc-
tive. For revenue play, the winn-
ing target is 240 points
#® S, AFRICA
Another land battle: could sup-
port many player power zones.,
Rapid and devastating troop at-
tacks are possible.
® SE. ASIA
A marvellous map: similar to
that of ‘Europe’. Large sea areas
for aquatic conflict. The troop
distances are large, making
Nukes ineffective. Many coastal
bases are available. this is
definitely my favourite my
favourite of the new maps.
® ARTIC
Interesting picture of the North
pole. Only 201 revenue points
needed to win in points-play.
® GALACTIC
Tha last two maps take the play
out of the usual terrestrial-based
warfare. This adds new interest
to the game. Wide-spread cen-
tres allows for space ship
dominance of this map.
& NETHER EARTH
Unusual city names here; many
appear 10 be based on a well-
known Tolkien book!|

Overall this tape is a useful
addition to the Apocalypse
range. It prevents you from get-
ting bored with the earlier situa-
tions.

Apocalypse
historical
scenarios. Vol.2
Chapters 1 & 2.
£4.95 each.

Thase are four new expansion
programs, with data files, They
MERGE with the main game
Unfortunately this takes a long
time; and to play a different
game you have to reload the
whole lot! The advantage is that
you essentially have five dif-
ferent games totalling some
400K. The rules are slightly
altered, as are start conditions,
which helps to keep you in-
terested in playing out the situa-

Greg Turnbull looks at games of
strategy and skill.

tions again and again. This
feature significantly extends the
useful life of the program. Red
Shift say it is selling as well now,
as when it was first produced
last year.

In all four programs the cen-

tres are already distributed, and
troops deployed for you, The
players merely decided which
empire or force they wish to
assume then straight on with
the play. Specifically the pro-
grams are:
® DECLINE AND FALL (OF
ROME)
Disease is the main change here.
Although random its local ef-
fects are very significant onyour
troops.

The combat phase is slightly
changed. However it is stil bas-
ed on an input number of divi-
sions used. This can be set by
the player, and is perhaps not
the most satisfactory method of
deciding who wins a battle.
® NAPOLEON'S CAMPAIGNS
Generals are introduced here,
their symbols can be viewed on
the main map. A time limit for
play is introduced. As in real life
the generals when defeated,
may be either captured or
escape. No Nukes are allowed in
these aarly period wargamaes.
® WAR IN THE PACIFIC
An airstrike option replaces the
Mukes phase of the main pro-
gram. Otherwise the rules are
essentially the same.

@ 1984

This is the most interesting of
the new situations: and the
most graphically effective. A
world tension bar reflects
changes in Europe. Wars and the
use of Nukes increases the in-
dicator; disarmament decreases
it. If the bar turns red total global
thermonuclear war ensues! This
appears to be almost
unavoidable in extended games;
hopefully not representative of
real life. The graphics of the
world destruction are well done,
and fun to watch.

Overall some very useful ad-
ditions to the Apocalypse range,

and moderately priced too. Sad-
ly no further expansions are
planned as yet. However, future
tapes should have M.code maps
for increased speed during
loading.

The quest for the
Holy Crail.

48K Spectrum,
Dream Software

This is a new graphic adventure
game from an up-and-coming
company; Dream Software. The
current trend for flashy presen-
tation packaging is continued
The instruction pamphlet (like
the program itself) contains wit-
ty notes and very few clues.

As usual the tape takes
forever to load; although the
screen display is claimed as
‘Cert, XX'. Once loaded you are
straight into the adventure, with
very little to help you.

The screen display is horizon-
tally split Hobbit-styla, with
scrolling pictures and text. From
the name you might expect this
to be purely a medieval adven-
ture, like ‘Knight's Quest’. You
would be wrong; it's right up to
date including: CND pickets,
nuclear powered lamps, motor-
ways etc.

When a picture of a modern
road with street-lights appears,
the text says: ''This picture is
500 years before its time, but
who cares!'"" There are also
various references to other pro-
grams, for example: Eugene
from Inagime, and if you ask
‘who’ you get “"This isn't
"WValhalla® you know.”

The usual adventure facilities
save/load/quit are provided.
Plus graphics on/off, for when
you get sick of seeing them time
after time. However no help or
score routines are available, nor
is character interaction allowed.

Don’'t be tempted to use bad
language if you get frustrated:;
the program doesn’tlikeit. itcan
even get insulting and will call
you a nerd, or a berk on some in-
correct entries. The response

are quick, as is the screen draw-
ing. Unfortunately the pictures
don’t help the action much, and
are really just padding.

It is incredibly easy to get kill-
ed; this is where the program
lats itself down. You can be bat-
tered to death with a VIC20, or
suffer one of numerous other
equally nasty fates. For exam-
ple: If you try to enter the
cesspit, it says: ""You're not
God, and haven't learnt to walk
on water yet.”” The program
abounds with such humorous
touches; one aspect which is
good fun.

Eventually you may manage
to reach Camelot castle: just as
you were thinking you had load-
ed the wrong tape by mistake.
Once inside | was immediately
killed by the French guard. He
unclogs his nose in your direc-
tion, and you die a horrible green
deathl

The film buffs among you will
racognise this as a reference
from the hilarious “‘Monty
Pythonand the Holy Grail.”" This
appears to have been the in-
spiration for the program; those
who have seen the film wil
therefore be at an advantage.
For instance: You can die at the
hands of the knights who say
'NIC’; and get frizzled into a pile
of bile salts! (Your fate can be
quite gruesome at times. |

Ultimately you get frustrated
with going through the early
stages so often. The terminal
boredom sets in; as dying is s0
easy, and happens very quickly.
You merely get transported
back to the start to try again. So
for all its comic touches this pro-
gram is already out of date by to-
day's high standard of games.

The copying of a Hobbit-style
screen and the addition of
Monty Python ideas doesn't
manage to hold your interest.
The text and scenarios soon
become tiresome, causing you
to lose any incentive to try and
progress further. Sorry Dream,
better luck with the next at-
tempt.

T T T
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ZX COMPUTING

Lineage: 40p per
Semi display: !

SPECTRUM SOFTWARE CLUB
#*% LOWEST COST AND FREE CASSETTE #*

* Hirg and exchange games from just S0f
« Buy new games al the best possible discount
« 100's and 100's of games to choose froam

+ A regular newsletter m1* delail aw rele
-

Every new membér gels a FHEE BLANK CASSETTE

Send just £3.95 and we will rush you your membership

SPECTRUM SOFTWARE CLUB (ZX),

it and

Video International, 287-291 High Street,
Epping, Essex. CM16 4DA. Tel: 78 78589

Or send a stamp for a catalogue.

SPECTRUM
SOFTWARE
Large range of litles credil
card orders by phone or ring for
further details and price list

FABULOUS PHONES,

72 High Street, Orpinglon,
Kent BRE OVQ
Tel: (D688) 74051

THE BIZ! Ti

“SPECTRUM SYNTHESISER" -

- for beqinners. "Readi COMPUTER SOFTWARE AND

ACCESSGHIES

SPECTRUM OWNERS M

HOME ENTERTAINMENTS

WORLD CUP '86 (48K)

STRATEGY B (16/48K)

ims as you hke at L1 par tape

Chequesa POs 'I-:l

6 Hampton Road, Blackpool FY4 1JB

A greatl nivw stralegy board game for 2 player Chass players ar
oqgical thinkers wall lowe il
Or why nol |« 1he
HOME ENTERTAINMENTS TAPE EXCHANGE CLUB?
w Ci W nbhership = g
- Wi lop-salling Lilles (Mmany more 10 be added shortly
- ;-|..-',_r."|r. ".-"'J

SPECTRUM SOFTWARE — presenis 2 greal games!

£3.50

ages

them

A complete simulation of the World Cup, includir g qualilying st

full tables and results Pick your own England squad and guide
through 1o the Finals i BMax il wneld win the famous trophy I1's not so
eyt

£1.50

HOME ENTERTAINMENTS
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01 - 437 0699

Send your requirements to:
JANE EDMUNDS

ASP Lid., 1 Golden Square,
London W1

CURRENT SPECTRUM PROGRAMS
Tradewind (£5 Cassette, £9.50 Microdrive)

Yuy @aship, provisions and cargoes to trade between the hart

Jersey Quest (ES Cassetle, £9.50 Microdrive)
Jersey Quesl (E5 Casselle, £9.50 Microdrive)
Following an acciden!, you are siranded i

T 14, 1y i Wi Wy Back | tha Py i t i lh T mae o
ts from Jersay Folklore H text-only iveniure lor 48K

& 7 r
W= 18 worg

Morse Tutor (£4 Cassette, £8.50 Microdrive)
d Tiir varat DRCIr yanabig e |

random latters mbers of mined random senter W1 Message
| haractors (i iding puncluatior varmable Piteh, FEEDBACK

i crann Printer .-..;;:--"lI o

18K vors nly). and rapeat facility 16K and 48K ver

W D Soltware, Hilltop, S1. Mary, Jersey, C.I.
Tel (0534) 81392 |

SOFTWARE APPLICATIONS

SPECTRUM 48K

Book-Keeping and Monthly Financlal Accounts
by A. G. CLOUGH F.C.A.

A totally Nexible voucher based, COMPLETE BOOK-KEEPING SY!
TEM on Iraditional double entry principles. BANK RECEIPTS ANI
PAYMENT PETTY CASH IMPREST F IOUEMNAL ANI
LEDGER, PURCHA JOURMNAL A GER, J NAL ENTRIE
NOMINAL LEDGE., TRIAI AN(
Up o 250 Mom igern L ' N | - Fur
Ledger accounts. Fa lales en aration ol ) THLY BALANCE
HEETS and PROFIT AND L INTE i Vg
=5 i i ters F | v f K[
[} it &0 page manun Fi famanstralion exarcisd i programs 1.
| 1 d Of i o s, 1 ] 1 tap« r Lata
saving. Micr ¢ adaptable Price £38 inc. PAP fron
Ernhanced edition for BD column printer avallable nortiy

MANX TAPES, GAREY VEG, GLEN AULDYN
RAMSEY, ISLE OF MAN

p—

| A

SPECTRUM | I

SICK OF "BLASTING
48K

GAMES?”
MOVIE-MAKING

BORED WITH POINTLESS
: S
NIMATION & MUSIC R st |

“Treasure Hunt

LISE

Prog. £7 ing 4 ; . :
“L-..r L CODE READINI Tool Kit" to solve all ana
By grams, codes, etc. and wir
Prodgs w ZXB K €T ir andd &
PECTRUM 16/'48K £8 cash prnizes. Available for
e salmils | 48K or 16K trum lormat

u
g5 1

send cheque/'P.O. £4

G. W. Components,
50 Oaktree Lane,
Mansfield,
Motis NG18 3HL.

Pinehurst Data Studios,
69 Pinehurst Park,
West Moors, Wimborne,
Dorsel BH22 0BP

i S
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SOFTWARE APPLICATIONS | SERVICES |

SPECTRUM

Pools Prediction

Made b 4K 5 {
i = Lk IS 1 |
B 2 Fial Analvtical [ b
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earn 1 L 1k
W b |
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HORSE RACE
Horse Race Prediclor
J easy 1o use

Very successfiul and
pradictor for Flat Racing. MNo

ks ol racing roquired
7 f ching program IS naver
1 ! date Fresd pDErmutalion
dculator with all programs
Ak 1
British Pools at £8 85
tralian P s at £8 8¢
Fiat Racing at £118

Rombest, Depl. ZX.,
9 Hawkstone Avenue, |
Newport, Shropshire

TF10 7SE. Tel: (0952) 813318

BAR CHARTS

BURGLAR ALARM

SOFTWARE EDUCATIONAL

READING AND
SPELLING
PROBLEMS?
THEY END HERE

For any ZX Specirum
& years-Adult
WORDS and LETTERS
Features include
* Moving Graphics
« Enjoyable Tunes
| « Words Changeable
« Teacher Advised
Learning becomes fun
2 programs, 1 on each side
for only £4.95. Send SAE
for details or make cheques
P.O. payable to
Webco Software
26 Nuns Orchard, Histon
Cambridge CB4 4EW
Quick despaich. Dealer

gnquiries welcome

|
=l

FOR SALE

Replica 11

aTr
WK

e s WY

Colt 43 a

Razramatiazz, B0 Selhurs! New Ad
London SE25

KILSOFT

EDUCATIONAL REVISION
PRCGRAMS
48K SPECTRUM

iCE &
B MNLY £405 EACH

interested in ASTRONOMY?T
table 1or s e |

12 Briartyn Avenus, Blrchenclitie,
Huddersfield. Tel (0484) 31491

SPECTRUM 48K
SOFTWARE
Fed up with high-priced glossy
packaged mediocre games? You
nedd owr Nhirsl pgames cassetlle

DOUBLIT

DOUBLIT holds two top quality
brand new pames on one
casselte. PIT s agraphics adven
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Micros, 33a Commercial Road,
Weymaouth, Dorsel.

LOGO

3D Tracer 1! ’ i
pecivi £5.55
Superdraw 1.04 I
M €oc ; £3.25

Magic Paint N ¢ rien o
£4.00
Flash Maovie £1.50

Danny Hiadky,
Krimmarstrasse 10;
D.EDS0 ONenbach Main,
West Germany

QL UTILITIES |
i

£10

W D SOFTWARE
Hill Top, St Mary, Jersey, C.1.

TEL: 0534 81392

COURSES

NEW TO COMPUTING

We Are

18 "

Ll g dua mach
qualifie lulition  practica Ir
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S488 4 Les High Rosd Lewiaham,
London SE13 5L0
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TRANSFER TAPE
Al La . MEI;J:DI_HT‘I’. y
s WILL 11 a5 mtence

Aol

es NOT requie an addi

per. YOU make a few very easy
INSTANT SUCCESS
007 MD IS JUST £5.95
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IX-GUARANTEED (Depl. ZC)
29 Chadderton Drive. Unsworth,
Bury, Lancs BLS BNL.

Tel: D61-T66 5712

SECOND HAND SPECTRUM
GAMES wanted - onginals only

| UNIT
- ONLY

H/O 12 The Vineries, Endlield, Middx, EN1 3DQ

Tidy units made in 3 slyles and colour !
to suit all
hardware, At £23.99 inc p&p and VAT
Send for detalls to:

computers and their ‘
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1870 ‘

* Mo
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* True TTL lavel culpuls plus comp Synca
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REPAIRS
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phone Coveniry (0203) 24633

SPECTRUM ZX81
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MICRO COMPUTER
AUCTIONS

transfers the byles. MDI with ils advanced header reader, prog Regular monthly auctions for all micro hard
e dngtrked g bbb -2 b i and software.

¢ translers the majoritu of your programs. | Send for entry form or next catalogue to:

Graphics Tooikt £5:50 MICRO COMPUTER AUCTIONS (ZX)
BAEtor (ot el Northington House,
59 Grays Inn Road, London WC1X 8TL.

LERM, DEPT ZX, 10 BRUNSWICK GDNS,,

CORBY, NORTHANTS. TEL: 01 - 242 0012 (24 hours)
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g o o Sy T bl ez oo catlonal programs, etc. Only
. — by = el Atarn, Dragon, Spectrum MZT00 S0p per tape plus P&P
- = = i S ey e ZXB1 ; " o
£ g A e | b g Mew Releases for CBM B4, Send SAE for full details to
- o - Eab s Spectrum, BBC, Atan, Dragon X. Lenl Software,
ri 4 " e e ‘ Spectrum, MZT00, ZX81 | 8 Cheviots, Highfield,
. ) - New releases for CBM 64 Spec- Hemel Hempstead HP2 SAD
M | o Ty Haal & < trum, BBC. Every 2 weeks — just e et K. A il
- ey . - L p send S AE B'_'_::l we sand you a LOOK! Any Program for any micr
. o | - new |8l every 2 woeeks al 900 dis At Algo the onlv1ape
Y alL: 5 N o . Altai C10 data cassettes 40p el diie st ity
7 ? | il » ! each 5 C15 data cassettes £2 40 exchar .i lub spe alising
\ [ i - et | =R 5Y" Noppy discs D/sided DL 003y s 10p « (Specirum
- k= (YR S T T o — density. £2 30 sach o 5 for £10 modore] Membership Iran Wrile
7 e AT '.1_'-1 ¥ 182 d A P e W e N Send 1o M. J, Seaward, S1. Olal's stating micro, 1o Ham Software
& AR e R rCiigesen z ¥ Rosd, Stration Bude, Comwall ibiary (Z2X. Ham Lane. Elslead
= o0 T otV e (= ! . 1 ReTRP A N H s fag
A CUAGTAZEER 01'451' 06_2_6 ) EX23 OAF. Tel: (0288) 4179 Surrey GUS 6HQ. We've got the lot

AD INDEX

AUAICHVE GaOE...cosusissanssersrsaisssnonins LD SIS .o csnininumsaermsmansiminios 63
BB civve s R PR IR LI s R AN AR 12 NatiOna] BSOS ..o ririasnsieaiasaissinasnsas 96
Argus Press Software............... 26, 30, 147 PICUMOBERIE ...cciivvvinniiiivirsvisaizaaannis 131
BTBRORL & o xvsssssnusmsnencasansansnsenosnmsnnaxasmiss 124 The Program Bureau.............cccovvvevnnnn. 124
BOOIM K W eiceainisiinsmiisissabivasivecnon 106 AR T N R e A S e ey 114
Brother Industries...............ccccvvvininnn. 31 Priot & PIORWY .....cciasauinaiaminiiis 66, 67
Buffer Micro Shop.........ccoveviiiniiiniannnnis 122 Romantic Robot.............coovviiiiiiiiiiinnnns 78
Campbell Systems ................ccvvnnnen. 128 ROIFONIES i iiniin i nasnssbivs 59
RO v iR R S 27 R T R 48
BT e R —— 22, 23 IR RIS EE om0 s N AR RS A NS 82
U s iacicisicasviisiimsvinnsinsvinasnhvs s 51 SOTDNMETE FRIIN ci.ciiiaciisaiisniinsisaainasiansias 55
Durrell Software.......................... e 2 Software Supermarket.................covvvinnnn 3

RTINSO A 19 T TR O] T O ——— 00
Electrical Software............................... 106 e R e T P L IR A s LR, 85
PHe QIR - .oociiiviniviiviniinivinsnisveraniivessa N8 BIIVE - s R 124
Hornby SOMWAare.........ccceevinvsnnsarsnnsnnnees 38 o T U S S SR ) OBC
IREORRNEE - < st 135 TR & VOO ook s e 6
Kums Compulers.........cuisississuiusii 42 Technology Research..................c.ocevins 96
McGraw Hillbrook............cccevvvivcnnnnanns 122 Transform ......ccooviiiiiiiiiiiiiiiaisnianianns 1N
IASOW MIBTOR ... ociianssisamsisrnnssiemmavins 39 University Software.............. R e 106
MICIOBDROIY ... ciivvii civimmnismsisinanenini 135 Wizard SORWare............cccoevusivsrivonsconses 78

—

138 ZX COMPUTING OCTOBER/NOVEMBER 1984




CURRAH USPEECH

-------

“or use the form to omer ﬂ‘i!*m m
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P > £129.95. /

How much would
you expectto payfora
dual 128K fast access
storage system for
your Spectrum that
included Centronics
and RS232 interfaces
and free word pro-
cessingsoftwareas
standard?

Chancesare Wealotmara
than £129.95. But this is what
will buy you the incredible
Botronice Wafadrive unit.
There are no extras - this price
includes VAT and postage.

A fast reliable dual-

drive stora

Integrated System

The Wafadriveis a
complete system which
contains the micro interface,
two 128K drives, RS232 and
Centronics ports, all in one
attractively-styled, compact
unit. There is a minimum of
connecting leads and no extra
boxes to clutter the desk top.
Like the majority of profes-
sional systems, the units are
dual drive. This offers the opti-
mum balance between system
flexibility and cost. Built-in
serial and parallel interfaces
allow the direct connection ot
just about an'_ur popular printer.

Fast and Reliable

The Watadrive achieves
very fast loading and saving,
but nol at the expense ol
reliability. Extensive research
and the use of high grade
materials ensure that the
Watadrive will give years of
dependable operation. Data

integrity is on a par with
floppy disk. The fully inter-
changeable watfers are avail-
able in three sizes - 128K 64K
and 16K.Low capacity wafers
give faster access. They are
therefore most suitable for
program development
applications. The high
capacity wafers are suitable

for more general data storage.

Loading rate is well over ten

times as fast as cassette!

Software

Armed with the com-
prehensive user manual,
blank wafer and word
processor supplied, youcan
use your Wafadrive straight
away. There is also a rapidly
growing range of software to
enable the programmer and

ge System

games player to exploit the
Wafadrive system to the full.

Watadrive for the 16/4BK
Spectrum is available now.
Versions for other popular
home computers are under
development.

Send a16p stamp for a full
colour brochure and
information on software and
accessories.

FOR USE WITH THE SINCLAIR SPECTRUM
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