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Discovery —
helps your
Spectrum
make all
the best
connections

for only £199.95

In one simple step you can now transform your
Spectrum info a complete computer system.
Discovery from Opus Supplies is a sophisticated
computer nerve centre combining not just a
powertul disc drive and double density disc
interface but the most comprehensive range of
interfaces capable of running printers, monitors,
joysticks and other peripherals,

No other systemn can offer your Spectrum so
mamy options — allowing you to play the very latest
games or providing facilities for serious business use.
Discovery's specification includes over £300 worth
of Spectrum peripherals and yet, at just £19995, this
remarkable allin-one systern costs less than a disc
drive and interface combination.

Just connect Discovery to the rear of your
Spectrum and you've started the transformation,
Now you have immediate access to the very latest
Japanese 3} " disc drive controlled via a powerful
and ingenious double density disc inferface The
unit’s built-in power supply feeds both Discovery
and your computer allowing you to dispense with
your Sinclair power supply.

The Opus system takes no user memory from
your computer giving you full compatability with
cll tape-based software including programs
designed for use with microdrive and Discovery
even has its own RAM disc allowing you super fast
access times.

Now the choice is yours. Connect up a joystick or
a printer to the builtin Discovery interfaces, link-up
to a video monitor or incorporate your own choice
of peripheral using the through connector.

Whether you choose Discovery for games or
business use you can rely on a complete range of
readily available disc software produced by many
of Britain's leading software companies, and our
price of £19996 includes an unbeatable twoyear
free warranty and free delivery.

Discovery is available nationwide from Boots
and from all good computer stores across the
country. Ring us now on O737-6508C for details of
your nearest dealer, or to order your Discovery.

Trade and export enquiries welcome.

“Price quoted refers to Discovery unit only,

Opus Supplies Ltd,

55 Ormside Way,
Holmethorpe Industrial Estate,
Redhill, SURREY RH1 2LW.
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WELCOME

At last as we all knew would
happen, Sinclair Research
lowered the price of the QL in
September. Of course this is old
news by now, but the effect will
only just be starting to be seen
and felt.

The QL was always a superh
machine, at first in specifica-
tions only but latterly, as the
QDO0S was improved and cor-
rected, in reality. SuperBASIC is
aptly named, | prefer it to the
Beeb’'s much vaunted BASIC,
and the possibilities of the
68000 processor have still to be
completely exploited. The big-
gest problem was land still is in
my experience) the microdrives.
Even with a computer new in
August, after making only six
backups from Quill (for the pur-
poses of reviewing disk drives)
the original has been ruined.

then, but even so the QL now
represents one of the best value
for money deals around. So
mare people will buy the
machine, therefore the software
market will {hopefully) expand
and programs will become maore
available, there is quite a
reasonable amount available
already {though the qualty of
some is rather dubious), the cost
of software should come down
and hopefully the QL should
take off.

And so to bed

This issue contains a special
feature on graphics, an area
which most of us use in one way
or another, From the simplest
games to the most complex
business program, all benefit
from the judicious use of
graphics. We have attempted to
cover a wide area in this feature
and we are sure there is
something here for you,

Disk drives are the answer of
course, and several interfaces
have been on the market for
some time now. However the
combined cost has been pro-
hibitive — in the realms of
£650 + for the smallest
system. By knocking £200 off
this total the QL becomes not
only a viable proposition but,
taking the Psion software into
consideration, a very good deal
indeed for the serious/small
business user. Just as impor-
tantly the basic machine now at
£199.95 is within the price
limits of many others, hobby-
ists, games players and those
wishing to learn about com-
puters. Remember the Spec-
trum in its original rubber key
form was only £25 cheaper
when first launched and it sold
like hot cakes!

Yes, | know that the incredi-
ble development of technology
has lowered cost and increased
the ability of computers since

m

6

whatever your particular in-
terest.

And, last but certainly not
least, may we allwishyoua very
happy ZXmas and one QL of a
MNew Year!

Ray and Chiff

Cribbage

Dear ZX Computing,

The Cribbage program in your
Aug/Sept issue is great the
graphics are good (although the
pegs don't quite get it right) and
the game strategy employed by
the Spectrum has quite often
frustrated my own! However,
the program as it stands is not
quite the same as the one | grewy
up with,

1. You must ‘peg into the haole’,
ie score exactly 121 points.

2. You cannot go out on a Jack!
llmeanwhenyou'reon119 and
the other cuts you a Jack]).

| cured this with the following
lines:

2925

IF siplayer)+s 121
THEN LET s=0
6002 same textas 2925

The following amendment is
also required:;

BO20 IFk=11 THEN. .
must be amended to

8020 IF k=11 AND siplayer)
119 THEN. . .

| believe that | have sufficiently
tested my version of this pro-
gram {15-20 times) to be able to
say that, not only does it work
but, due to the Spectrum’s pen-
chant for flushes, it canalsofind
itself the occasional ‘pegging
hand’ when the crunch comes.
As the Spectrum has won a few
maore games than | have, the pro-
gram doesn’t seem to lose any
quality by introducing these
rules. The text of the instruc-
tions must also be amended to
clarify these adjustments (line
9085 PRINT "“to reach quality”’
“121 points’’ “{twice round the
board).”" and an additional line
9550 PRINT AT5.0:" A card is
now"* ""cut fromthe pack."” ““Ifa
jack is cut” ‘“from the pack
then' ''the dealer gets'" *'2
points, wunless'' ‘‘he already
has' 119 points (you™ “‘can-
not go out on “‘a jack).''
:PAUSE 0:GO SUB clear).

| would also like to thank you
and A.J. Carter for the article
‘Adding the Plus’ from the same
issue. By pure chance | had
ardered an upgrading kit a few
days before buying your publica-
tion, and despite now having to
wait for the kit to arrive
[understandable, due to the
summer holidays of the staff at
the mail order firm) | have
‘upgraded’ my Spectrum about
ten times by now and can’t wait
for the kit to arrive so that | can
get on with the real thing! The
article is interesting, helps to
reduce the frustration of waiting
and may well prove useful when
the upgrading kit arrives.
Yours sincerely,
Philip Baker
Waest Germany

What does it do II?

Dear Sir,
| have just read the article "What
does it do?" by John Ure. | have
followed much the same course,
but without any of the many
problems he seems to have had,
| started by buying Interface
1 and Microdrive — no problem
with fitting this unit, it all went
together in a few minutes and
worked first time. | then bought
Tasword 2 and ten minutes’
woark amending the program ac
cording toe Tasman instructions
saw it saved ona Microdrive car-
tridge. At this point, it was clear
that lneeded a decent keyboard,
so | opted for the expensive
Transform unit. Delivery was
prompt, ten days and fitting was
easy, about fifteen minutes. The
next step was a printer, so once
again | went to Transform and
bought the Smith-Corona TP 1. |
asked Transform tosend it tomy
work address, and they actually
rang me up atwork tocheck that
| had the RS232 connector |
had not given my work phone
number! The printer arrived two
days later, ten days after it was
ordered. The Sinclair RS232
connector came into use and
after amending Tasword 2 toin-
clude the baud rate and saving
the amended version, | was in
business. The anly problem | had
was how tounderling, solwraote
to Tasman for help and within
seven days | had the answer and
all was well. | have not had any
problems with Interface 1,
Microdrive, Tasword 2, the
Transform Keyboard or the
Printer.

My reply to the statement
‘Don't you think a new
typewriter would be better?’ is
that | do not have to use Tippex
anymaore and amendment of
mistakes is easy with Tasword
2. | can also store a balance
sheet on Microdrive and by mak-
ing a few simple amendments, |
can bring it up to date for each
bi-monthly meeting of the
organisation of which | am the
Treasurer. Prior to this, | have
had to type out the complete
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Balance Sheet for each meeting.
Finally, | can recommend
Transform for quick service and
a very sensible approach to
customer relations. | also
bought from them a Microdrive
cartridge box and a dust cover for
the keyboard: this was not im-
mediately available, but was
sent to me about 14 days later,
after they had checked that | still
wanted it,
Yours faithfully,
Major B.K. Whitworth
Salisbury

Decimal places

Dear Sir,

| have just been reading this
maonth's edition (Aug/Sept] of
ZX Computing and was
pleasantly surprised 1o see my
letter regarding decimal places
had been printed.

However, on checking the
listing of the demaonstration pro
gram | noticed an omission in line
80, this should read: LET
XK=INT ({10 PI¥ NIA1D P).

| also noted that my name
had been spelt with an 'n' in
stead of a 'p’.

Regarding the problem of
storing several screen images
{Pen Pals Aug/Sept issuel J.
Masters could probably make use
of an excellent article on this
subject by Duncan Overton in
the Feb/March 1984 edition of
£X Computing.

Yours faithfully,
J.M. Thorp
Swindon

Chatterbox

Dear Mr Elder,

Please find enclosed a copy of
my letter to Julian Chappell
you will see that | have asked
him to include a note about my
program in the next ‘Chatter
box”.

| thought | had better let you
know as wellin case you getany
comeback from disappointed
readers,

Having just received the
latest copy of ZX Computing, |
was flattered that you had con-
sidered my program ‘ZXylo-
phone’ worthy of inclusion in
your ZX Chatterbox column.

Unfartunately, in the transi-
tion from the SFSC Newsletter
to the hallowed pages of ZXC,
an essential line of text went
missing, namely ‘Set your
machine in FAST — the program
will not work in SLOW.

| am concerned that readers
may not realise this and will be
disappointed that their B1s re-
main mute. Please ensure that a
‘carrection’ is included in your
next column.

| have been getting a
favourable reaction to the sound
programs | have written — did
you know that the sound can be
channeled inta a hi-fi through
the MIC port? | am at present
working on a “sequencer’ which
stores played noted for replay.
We shall no longer be a 'silent
minority’'!

Congratulations on your col
umn - it should reach the parts

ather publications don't reach! -
Keep up the good work!

Sincerely

Paddy Moindrot

Shropshire

Microdrive files

Dear Sir,

| am writing to you because |
think the following information
may help with the problem of
identifying what type of file has
been saved to a ZX microdrive
cartridge.

The problem arises when you
CAT the microdrive; the CAT
does not tell vou what type of
file{s) they are, whether:

a. Program file
b, DATA file

c. SCREENS file
d.a CODE file

While | was fiddling with SAVE
ing a file in different colours |
noticed that | could SAVE pro-
grams and file with all sorts of
colours. But of course the file
name should not exceed 10
bytes. If while SAVEing a file
you restrict the actual name to
eight characters and the next t
wo bytes to either one of the
following: DATA, CODE or
SCREENS .

So, when you are SAVEiIng a
file you would do the following:

SAVE¥ "M ;1"  namexxxxx
DATA" DATA ) (where DATA
in the quote marks is extended
mode D.)

Kempston E

Dear Ray,
| have some comments to make
on your April May edition.

Where was the latest edition
of light screen designer? I would
really like to see this finished!

Mr Tydeman also asked how
to send multiple printer codes
with the Kempston E interface.
This is easy, enter either as a line
of program or a direct command
COPY:REM CHR$ 0 this stops
the interface sending its own
control codes, leaving the user
incontrol. All that is now needed
is for the user to enter as part of
his program the lines of basic
detailed in his printer manual for
the facilities required.

For example, for my Epson
R*¥ 80 entering the line

LPRINT CHRS {270):CHRS (14;

will switch on the enlarged print
mode.

In wour article "A Present
from Uncle’ you gave a methad
far altering the address at which
the m/code works from by alter
ing the absolute jump address
Why not change the instructions
to relative jumps. Then the
routing will work from any ad
dress without further changes.

The Z80 JR instruction
allows a program to jump up to
either 127 bytes forward or
128 bytes backwards. This is
quite adequate for the large print
routine, To make the alterations
LOAD the routine to its normal
address of 32256 and then
enter the following POKEs:

Why the routine was not written

like this to begin with only Psion
know. The routine can now he
saved and loaded back to any
address. Just call the routine
from the loaded address and
hey-presto it works!

The program 3 that you pro
vided to alter the m/code does
not work! Inline 10 you INPUT s
and then CLEAR s-1. This
makes my issue 2. Spectrum
forget the variables! Giving an
errar code. Was this routine
tested?

Thanks for the good mag and
please give us maore light screen
designer!

Yours sincerely
Ed Corteen
Wiltshire

POKE32341.,24
POKE32342,172
POKE32343 0
POKE 323617 .24
POKE32362,181
POKE32363 0
POKE 3240924
POKE32410,149
POKE32411,0

The JR instruction
jump minus 84 bytes
now spare!

jump minus 75 bytes

jump minus 107 bytes

I G ST WELCOUE i

MU namexxxxx SCREENS
“SCREEN$ (where SCREENS in
the quote marks is extended
mode { symbol shift K.)

SAVE® "M'":1: namexxxxx
CODE"CODE Address, length
where CODE in the quote marks
is extended mode |.

So, when you do a CAT the
following information is
displayed:

CARTRIDGE NAME

namexxxxx if a program
namexxxx DATA if a Data file
namexxxxSCREENS if a Screen
namexxxxCODE if machine code

Of course when LOADIng a file
from cartridge you have to go
through the same procedure ex-
cept that you use LOAD instead
of SAVE.

| hope readers find this infor-
mation useful.
Yours sinceraly
Omer Coruk
London

What does it do?

Dear ZXC,

| want to say a few things about
your "What Does It Do?' article
in the Aug/Sept issue. | am
almost 12 and | have learned a
lot. | was always baffled when |
turned on the TV and saw people
talking about ‘sin. . blah. .
cos. . waffle’. But | now
understand these things. | like
trying to program in m/c and
BASIC. There's helpful software
eg Collins Gem, and you can
make some very good software
for yourself.

So thanks Sinclair for your
popular inexpensive, brilliant
computers. If yvou're sick of
Auntie Ethel's yak, then open up
a briefcase and beat the hi-score
on Jetpac. Anyway, hard keys
hurt my fingers and remind me
of a certain computer beginning
with a 'B'. | like soft keys,
especially for playing games
with.

Brian Gillespie
Crow nhill
Plymaouth

Mancomp

Dear ZXC,
| took my Spectrum 48 K and In-
terface 1 /microdrive to my local -
computer repair shop, but they
were unable to help me in any
way,

Eventually | decided on Man-
comp in Manchester and, aftera

T S o e L T T T T B P o T o e e T Ty O S e IR ST )
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WELCOME

short visit my Spectrum was
working faultlessly.

I would like to recommend
Mancomp to all Spectrum
OWners.

Yours faithfully

Andrew Duncan

Glossop, Derbyshire

p.s. They make a good cup of
tea as well.

Cartoons

Dear Sir,

lam a ZX Computing reader and
enjoy yourmagazine very much.
| particularly enjoy your amus
ing, topical cartoons. | enclose
my own cartoon which | think
you may like. | would hbe
delighted if you would publish it
Yours sincerely

Una O'Connor

Co. Kildare, Eire

And we're delighted to publish
it. Una’s cartoon is printed
efsewhere in the letters page

Avast behind

Dear ZXC,

Well shiver me timbers! Your
typesetter must have been as
anxious as you to get away on
holiday. | fearyou are infor some
confused readers with regard to
figure 1 {"Program Layout’) in

my program 'Voyage of Peril’
1ZXC Aug/Septl.

The following corrections are
required to reflect the original;

1. Add an arrow from box 100
to box 180.

2. Box 230 should read 'Check
course with wind’.

3. Add an arrow from box 230
tobox 1200.

4. Delete arrow head at bottom
left of box 330.

5. Add an arrow from box 310
to box 1400.

6. Box 440 should read 4400,

7. Add anarrow from box 3800

to box 4400.

8. Add anarrow from box 3900
to box 4400.

9. Add an arrow from the ‘Trade
Routine' box to box 4400

10. Delete the horizontal arrow
tobox 16456,

11. Add a horizontal arrow to
box 1600 from the far left,

The rest of the article is splendid

so belay keel-hauling. . . the cat

o' nine tails should be sufficient!
Thanks for a super mag.

MNorman Brooks

Snodland, Kent

Ohwell. . . actually to bhe farr, it
had nothing to do with our
typesetters (who are a splendid
bunch of people, especially

since they can cause us all sorts
of problems if we don’t keep
them happy). In actual fact it
was alf Jerry’'s fauft — Jerry is
the chap who does all our art-
waork for us, and we don’t have
to keep him happy at all. Sa,
memao to Jerry: 1T°S ALL YOUR
FAULTH

Hex v Dec

Dear ZXC,
After reading the letters in the
Aug/Sept issue of ZXC, | feel
that | must reply to two of the
letters that were sent in to you.

First, the reason why flistings
are sent in hex is that it's
shorter. Forexample, AFB0 3C
— three bytes in hex takes six
characters, whereas
175,176,60 — three bytes in
decimal takes eight characters.

Mot only is it shorter to write
machine code in hex, but hex
always stays the same length,
S0 you can write long
statements like A6 B4 CO. In
decimal, because the length
varies {ie 201 or 15 — one has
two digits, the other threel, you
must divide them with commas
e, 166,180,192, So, hex really
is more convenient.

As for D.J. Shellhorn's letter
about sound, six and eight chan-

oy

AND NOW FOR THE (ATEST /N SIMCLAIR
MIMIATURE TVS.
BEAUTY (s WoRN AS A CoNTHACT LENS!

THIS LIT7LE

nel sound can be made by inking
the three channel sound and 1/0
interfaces from Wilham Stuart
Systems. Just one of these in-
tefaces will provide three chan-
nel sound and sixteen 1/0 ports.
Two units will provide six chan-
nel sound and thirty two 1/0
ports, while three units will pro
vide nine channel sound and 48
/0 ports. Howewver, no more
than three units can be linked
together,

[ finish by congratulating you
on your excellent magazine,
Yours sincerely
Simon Bryan
Nr. Mewbury, Berks

'81 tips

Dear Z2XC,
in reply to G.M. Raines, | would
be happy to swap ZX81 adven-
ture tips if he would like to con-
tact me.

Meanwhile, here are a few
tips for the Artic range of adven
tures:

Planet af Death wear the
boots to retrieve the gold cain
from the lake. Guards can be
bribed. After firing at the force
field, dance to the music playing
on the radio.

Inca Curse — in the fire room,
get the lamp before putting out
the flames. Ladders are very
helpful to get onto high ledges

Ship of Doom — silver rods +
battery = sonic screwdriver.
Improve your eyesight with
glasses. Don't trust little girls.
Fighting is better than running
away. Look up frequently. Rope
+ hook = help.

Espionage Island — the first pro-
blem is solved by feeling the
dark corner of the plane
wreckage and then pulling.
Unstrap parachute, do not go
south, go west twice. Give the
beads to the native woman who
will drop a knife at your feet. The
graffiti is important, so read it.
Stitched is the same as sewn.

| would also like to hear from
ZX owners who use their
machine for programs other
than games.
Yours sincerely
Mark Eldon
146 Fairfield Road
Heysham, Lancashire
p.s. lwould like to know if any of
your readers have any of the
following issues of ZXC that
they would like to sell: Volume
1.nos1,2,9,10,11: Volume 2,
nos 1.2.
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VISA SPEEDYSOFT EUROCARD

ACCESS 01-846 9353 (24 HRS)

MASTERCARD

WE ALWAYS TRY TO SEND YOUR PROGRAMS ON THE
SAME DAY WE GET YOUR ORDER, THAT'S WHY IT'S
CALLED SPEEDYSOFT! All programs normally in stock
before we advertise them! FOREIGN ORDERS
WELCOME, satisfied customers in 64 countries for 3
years. UK prices include VAT: export prices are the same,
plus p&p, because of the extra work involved. Pay by
sterling cheque, bank drait or postal order. All orders
must be prepaid: we send your programs as soon as we
get your money! It's faster to order by phone from any
country with your VISA, EUROCARD, MASTERCARD aor
ACCESS. Call 01-B46 9353, 24hrs, 7 days a week. ALL
PROGRAMS FOR SPECTRUM AND SPECTRUM +. BIG
FREE ILLUSTRATED CATALOGUE WITH EVERY ORDER:
DETAILED REVIEWS, LOAD TIMES, WHAT THE CRITICS
SAID, ETC.. Catalogue includes all the classic ‘serious
software’, too. Send £1.00 (refunded with your first
order) for catalogue only. TWO FREE BLANK TAPES OR
ONE FREE MICRODRIVE CARTRIDGE IF YOUR ORDER
FROM THIS AD COMES TO £30 OR MORE, excluding
p&kp. State choice on order form.

.. AVERY PROFESSIONAL SI
AND LIKE A BREATH OF FRESH ¢

Ils, Surrey

HITSQUAD!

THEY SOLD A MILLION' HAS TO BE OMNE OF THE BARGAINS
OF THE YEAR! On one lape you gel four great programs for the
price of one. BEACH HEAD from LLS, Gold, JET SET WILLY (the
original version) from Software Projects. DALEY THOMPSON'S Hacker
DECATHLON from Ocean. And SABRE WULF from Ultimate.
Original prices totalled over £30. (Hitsquad) Casselte £9,95

AMX MOUSE

At last the famous mouse runs on your Spectrum. The
package includes your mouse plus four programs. AMX ART a
drawing program full of icons, pull-down menus, pointers.
Mot just for fun, but OK for engineeringiarchitectural
drawing, too. AMX COLOUR PALETTE lets you fill in with
colour any drawing from AMX ART. AMX CONTROL allows
you to use the mouse in your own programs, ICON DESIGNER
creates and stores icons for use in your own programs. The
whole package, with manuals, just £79,95

THE UNICORN

“Offers more than just larger programs ... it's all most
sophisticated and when you consider that there's also a
built-in joystick port, it really does look like Mikrogen have
made a breakthrough.” (CrashiThe first ever Spectrum
program to come with its own interface, to turn it into a 64K
gamel And there’s a head alignment routine, too. Loadisave
toffrom tape/microdrive. 104-page illustrated paperback with
clues for the adventure. Map of the game. Fven a Helpline
phone number. And 6,500 locations to explore in this graphic
adventure. (Mikro-Gen) Cassette/Interface £14.95

WORM IN PARADISE

A brand new adventure system from Level 9 is a major event!
More text than ever, by compressing ordinary English over
50%. Vocabulary over 1000 words! Understands more
commands than any other adventure. Plus 200 pictures and
now, with multi-tasking, the game does not stop while the .
picture s drawn, No more waiting! Amazing. (Level 9)

Cassette £9.95 Now Games

Nato Alert

NATO ALERT

A wargame simulating a non-nuclear conflict in Europe
bBetween NATO and Warsaw Pact forces, 1 or 2 players, 5 skill
levels, Up to 21 different objectives may be chosen, to
determine length of play. Complex, horrifyingly realistic. Map
graphics help. Hints given, too. No Stick, (CCS) Casselte £5.95

HACKER

“Hacker is not like other computer games. We've told you
how to load the program. Everything else is up to you, A
Jseal-life hacker would proceed by trial-and-error and rhat's
how you play this game ” That's what the inlay card for
‘Hacker’ says. 50 we won't tell you how to find out about
Magma Ltd, or where your SRU's phlasmon valve is, or even
what your vital SRU is. But there are good maps, lots of
animated graphics and plenty of messages! The more you
discover, the mare you enjoy it, (Activision) Cassette £8.00
While you're at it, why not buy yoursel! the ‘HACKER'S
HANDBOOK (150-page paperback) for just £4.95 as well?

MARSPORT

“This is what the kids have been waiting for, an adventure
game with destruction as well! The hest yet from Gargoyle!™
(Popular Computing Weekly) “lust watch John Marsh
shoot ... it is ane of the best animation sequences ever seen
on a Spectrum!” (Crash)Dun Darach in space? Not really, but
Commander John Marsh has the same walk as Cuchulainn.
Brilliant animation, with much improved 30. DEMO and SAVE
available. (Gargoyle) Cassette £9.95

NOW GAMES

“Excellent value ... should keep vou busy for months ... if
you're new (o compuiing, you're laughing.” (Popular
Complyting WeeklyIThis compilation tape contains: LORDS
OF MIDNIGHT (Beyond): BRIAN BLOODAXE (The Edge):
PYJAMARAMA, (Mikrogen): STRANGELOOP (Virgin): FALCON
PATROL 2 (Virginl: ARABIAN NIGHTS (lnterceptor) It is
astonishing value for money. (Virginl Cassette £8.95

SORDERON

“Combines the best of text adventuring with the highly
successful landscaping techniques to produce a game that
sets new adventure standards.” [Computer Gamer) “A frue
successor to the realms of Midnight ... definitely shows the
way forward.” (Sinclair User) 4,100 locations. 750 word
vacabulary. 3 sentence command recall. Now yOu can see
every step of your quest and talk to the characters you meet!
Cheat Sheet available from Beyond if you gel stuck. Score.
And SAVE. (Beyond) Cassette £9.95

YOURL GETTING BLTTER WITH
EVERY CATALOGLUI

W Giermanvg

MONOPOLY

“An excellent simulation ... vastly superior to the other, non-
authaorised versians ... the graphics are very realistic.” (HCW)
Mew Official Monopoly, with 3D board view; for 2 to & players
any or all of whom may be the computer. Specify length of
game if you wish. Mo Stick. (Leisure Genius) Cassette £9.95

BORED OF THE RINGS

“An  excellent and vast  parody ... Challenging and
atmaospherically written,”  (Popular Computing Weekiy)
Enhanced version of this huge, funny, beautifully graphical
adventure spoof loads in 4 parts. Mo Stick. (Silversoft)
CASSETTE £6.95

POST TO: SPEEDYSOFT (zx15)

37 CHURCH ROAD,LONDON SW13 9HQ, ENGLAND.
For CATALOGUE ONLY, send £1 cash. Refunded with your first order.
I awn a SPECTRUM. | enclose a cheque/PO payable to SpeedySoft
OR charge my VISAACCESS/EUROCARDIMASTERCARD

Signature: _........ Expiry Date ..
Please write clearly. If we can't read it, you won't get it.
Name:

Address:

ot A Postcode:
PHONE NO: if any, in case of query ot
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Postage & Packing UK add 75p per order

Outside Europe ADD £1.50 per program

Europe ADD £1.00 per program

Total Order




SHOPTALK

A letter from
Eclipse Software

Dear Ray and CIiff,

Thanks for the review of Letaset
in the August issue, but your
review in the same column for
Scisoft’'s Astronomy disap-
points! The program does not
mention Halley's Cometand is in
fact a rip off from my book ZX
Spectrum Astronomy which
Scisoft now admit and claim (in
the trade press) to have
withdrawn.

Yours sincerely

Maurice Gavin RIBA FRAS.

Fighting words indeed, and
perhaps Scisoft would like to
reply. Also | would like to point
out that in the News section in
which we printed the items we
are not reviewing products but
simply passing on information
supplied by the companies. If a
review sample is sent then a
comment may well be made and
a full review, either elsewhere ar
in a subsequent issue, may be
written if we can find space to
include it.

Finally | mentioned Halley's
Comet as a reason why people
may develop an interest in
Astronomy and unintentionally
introduced the implication that
the program dealt with it. Sorry,
sackcloth and ashes time again!

= K ok e =
The Welwyn-Currah speech syn-
thesiser is an old favourite which is
being repackaged for Xmas. If you
fancy experimenting in this area it is

e . 5 | -:.I."';i
a good buy and the fact that sound is

routed through the TV will add to the
effect

Not an actual county connec-
tion, but a recently introduced
game on the Micronet 800 ser-
vice.

Developed by Mike and Lind-
say Brown (Mike is the mind
behind Chatline and Gallery), it is
a simultaneous multi-player
game in which players travel
around the UK searching for four
secret locations. Clues are flash-
ed onto the screen and as the
race progresses your
geographical position is in-
dicated by a flashing cursor,

Reqularf 100 cash prizes are
on offer to give you a chance to
recoup some of your telephone
bill. | haven't been on-line for
some time now but | will check
this out as soon as | can find my
modem.

Race round Britain on Micronet 800

300112721

LM for more.
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BUD for RAM

RAM Electronics have taken
over the BUD Computers range
of peripherals. Their news
release also informs us that they
are about to release a new inter
face for the Spectrum incor-
porating joystick port, reset but
ton, power indicatar and expan-
sion slot. This should be on the
market in time for Christmas but
no price has been quoted.

QL books from
Longman

The latest in the Longman
‘Working with the Sinclair QL
series is WORD PROCESSING
WITH THE QL written by David
Dempster. The book is aimed at
three possible users of the Quill
program supplied with the
machine, absolute beginners,
experienced computer users
and experienced typists.

To enable the author to cover
all these areas the book is writ-
ten in a very simple manner and
supported by many illustrations.
If you have problems in getting
to grips with the instructions in
the manual then this book will
supply the answers. | have been
using WF’s for some time now
and | was able to learn a few
things from the book. Chapters
include Introduction, Getting
Started, Basic Editing, Filing on
Microdrive, Formatting, Ad-
vanced Editing and Printing
Technigues. There isalsoacom
prehensive appendix section.

Mr Chips at home

Peter Ellis went through the
usual gamut of confusion and
frustration when learning to pro-
gram and decided to produce a
series of instructional programs
to help others avoid the pro
blems he had. HOME TUTOR is
the result and consists of
thirteen tapes dealing with such
topics as basic instructions, pro
gram design, records, files,
logic, peripherals etc.

If you are an absolute begin
ner and wish to learn in this
manner then contact Fearless
Software Ltd. We were not sup-
plied with an address but ringing
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01 402 3401 should find so-
meone who will be able to help
you.

The course costs £9.80 per
month plus £1.15 p&p, alter
natively it can be supplied
quarterly for £30.00 a quarter.

Replicating reality

Anissue without a release from
Interface Publications and Tim
Hartnell is rare and this time
presents us with Replicating
Reality, Exploring Computer
Simulations. This is a discussion

of the simulating of real life

situations and a set of programs
which demonstrate wvarious
types of simulations. This will be
a useful book if vour interest lies
in this field, especially if you are

HARDWARE NEWS

arelative newcomer to the com-
puting scene.

There appears to be nothing
startingly innovative in the book
and the concepts of most of the
programs have nearly all been
aired before, however it is useful
to have a collection of all the
same type of programs and
there is plenty of advice on how
to construct your own, pro-
viding, of course, you are
familiar with programming in
Basic.

Chapters and programs in-
clude Power of Simulations,
Components of Simulation,
Feedback in Action, Simul-
taneous Equations, Life, Robot
Logo, Stock Market and many
more. AtE£7 .95 it is worth con-
sidering if yvou're interested in
this field.

Getting into print

Camel Products have been
around a while and have gained
a reputation for producing
specialist products. The latest
item from them is POLYPRINT, a
Centronics printer interface for
the Spectrum. The difference
between this and other Cen-
tronics interfaces is that the
operating system is on Eprom
which saves loading a special
program.

Although the Kempston E
and ZX Lprint Il also have an in-
built operating system,
Palyprint's extra special feature
15 that it will allow text to be

displayed on screen and printed
in any of seven international
charactersets, French, German,
Danish, Swedish, Spanish,
[talian and, of course, English.
These character sets match the
Epson FX80's preprogrammed
ones. Polyprint provides Llist,
Lprint and Copy and is fully com-
patible with Tasword 2.

They do mention that if the
preprogrammed character sets
are not enough then you also
have the facility to modify and
design your own. Polyprint is
£51.69 complete with cable
and inc. VAT and p&p from
Cambridge Microelectronics
Ltd., One Milton Road, Cam
bridge CB4 1UY,

More joy with
Mach 1
Will Cheetah ever live down

their statement — ‘the joystick
is dead’? (Will we let them?}

Anyway, from Cheetah
comes the Mach 1 joystick
which looks rather nice, and it is
claimed that it willwithstand im-
mense punishment. | would
have loved to put this to the test
when reviewing Supertest, and
maybe we'll get time to try one
out for the next issue.

In this time of an almost con-
fusing choice of joysticks the
company claim that the three
fire buttons make it worth chos-
ing in preference to any other. A
built in auto-fire switch is also

featured. Look out for it at vour
local store priced at a reasonable
£8.95,

Another Xmas goodie is the
Joystick and interface combination
pack offered by Vulcan Electronics
foraround £10.00! We've used the

Gunshot joystick which is part of the
package for reviewing games for
about a year and it's stood up to all
the punishment we could dish out.
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The Saga
continues

I was full of praise when |
reviewed the Saga 1 Emperor
keyboard from Saga Systems
Ltd., and now that they have
launched their superb looking
Saga 3 they are reducing the

price of the original to £39.95.

The look and feel of the Saga
1 made it one of my favourites
to use here at the office and
many anissue of ZXC was typed
on it. The other two keyboards
in their range are the Saga 2 Pro-
fileat£49 .95 and the top of the
lot Saga 3 Elite at £79 .95.
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Framed

The Gordon Microframe is one
of the few peripherals designed
to be expanded and developed in
the style of the early pioneers of
computing. Initself it is an open
frame disk drive controller with
connectors for a range of five
special cards to be plugged in at
will, these give a wide and ver-
satile application to your com
puter.

OK, so it doesn't look as tidy
and neat as most of the peri
pherals on the market, but if you
are one of the many hobbyist
computer users and want to get
the most out of your maching
then this system is worth look
ing at. The cards available to
plug in at the moment include a
Centronics interface, R5232

Modem drive, D/A and A/D con

verters, 64 K paged map
memory and there are more
under development.

The main purpose of their

contacting us this time was to
let us know that they have now
implemented Interface | and
Microdrive syntax, including
Hook codes, to their Floppy Disc
Interface. They tell us that all
programs which will work withy
the microdrives will now work
with their system.

The basic Microframe disk
controller and chassis will cost
vou £149.50 and cards are

priced between £10.00 and
E64.00. If you are interested
phone them on 0292 280467,
or write to Gordon Micro Ltd., 3
Callendar Road, Heathfield Ind.
Centre, Ayr KAB 9D,

Seeing stars?

Eclipse Software have kept us
informed of their products with
gratifying regularity, and they
have added three new programs
1o their range.

HALLEY'S COMET is the anly
program we know of dedicated
solely to the comet and appears
to be the definitive computer
waork on the subject. £6 95,
ASTROLABE, Armed with a

telescope and a Spectrum and
this program you have a wvast
and accurate amount of infor-
mation about the sky you see on
gny date. The perfect way to
combine two hobbies. £6.95.
CHEMICAL FORMULAE is a
databank and revision aid all in
one. O and A level students
chould find it useful. £9 .95,

Contact them at 792
Ardrossan Gdns, Worcester Pk .,
Surrey KT4 7AX

GHARGOVLE
GHMES

Under seige

Forget the Alamo, the whaole
Earth is under seige in Gargoyle
Games latest three part series of
programs. Covering 500 years
from 2424, the first part,
MARSPORT, has you taking
part of John Marsh, searching
the enemy occupied city of
Marsport to find the plans which
will strengthen the forcefield
which is all that prevents the end
of civilisation as we know it.
Described as a graphic
adventure featuring the ‘most

sophisticated animation ever

produced on a home computer’
it has ten levels, 920 corridors
and a host of puzzles and aliens.

Parts two and three, Fornax
and Gath, are due out in January
and Apnl ‘86, and each part
costs £9 .95, We have all heard
similar claims before but at that
price they're going to have to
deliver the goods.

If vou can't afford Marsport
then perhaps SWEEVYO'S
WORLD may fill the gap,
Described as a funny arcade
adventure, it features Sweevo
the clumsy robot. Sounds in
teresting, at£7 .95.

—_
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released since our last issue are
a welcome surprise.

TERRORMOLINGS another
off beat adventure from the
authors of Hampstead and | am
sure it willbe a hit — probably by
the time we go to press — it
features the same sort of
humour as Hampstead and
although | only loaded it to give it
a quick run through | was caught
up in its atmosphere and ended
up playing for over two hours.

The post card style graphics
are an interesting attempt at be-
ing different but | felt that the
game, though improved, wouid
have still been excellent without
them. £7 .95.

FIGHTING WARRIOR is
similar graphically to Exploding
Fist, but your character uses a
sword and has a complex quest

WHAM — THE JUKE BOX,
has something to do with the
group of the same name, and
even though we saw an early
version there is enough here to
state guite simply that it is the
BEST program for the musically
inclined Spectrum user.

Providing two simultaneous
sound channels from the soft-
ware alone, plus rhythmic white
noise options, graphic represen-
tation of musical notation, tem
po, editing, looping and the abili-
ty to save tunes in a compiled
form for use In your own pro-
grams, either on its own or at the
same time as a game is played.
Unfortunately we haven't the
time for a detailed review as it
really needs a week or so todo it
justice, | will give it_a darn good
going over and report in the

Melbourne mania

Melbourne House has earned a
lot of respect from us punters,

but new programs from there
are an infrequent occurence, so
the programs that they have
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to undertake. We review it fully music section next issue.
in The Jury. £14.95.
Software news. . In Brief

® For schools and colleges everywhere the mformation that a
group of major educational software houses have joined together
could well be a cause for celebration,

BESA — British Educational Software Associates — has been
formed to improve the distribution and supply of educational
software. Some of the companies involved are ASK, Collins,
Widget and Griffin. For more details write to BESA, 4 Little Essex
Street, London WC2R 3 LF.

® Another group have joined together. Ocean, Software Pro
jects, Ultimate and US Gold have created a compilation tape of
their oldest, oops, greatest computer programs. Called
HITSVILLE and priced at £ 9 .95 this does actually represent good
value for money, especially if you are a relative newcomer to the
computing scene. The programs are Beach Head, Decathlon, Jet
Set Willy and Atic Atac.

® Adventure International’s latest offering brings fiction's most
durable hero to the computer screen. ROBIN OF SHERWOOD
THE TOUCHSTONMNES OF RHIANMON is based on the recent TV
series and follows the established format of an adventure with
graphics.

Sure to win as big a following as Gremlins and their other suc
cesses, this program is available at £7 .95.

® |'m in two minds about Quicksilva's new game Schizofrenia,
Hectic and somewhat weird arcade action from a well establish
ed company for£7.99.

® PSS produced Mcoder, then Mcoder Il and now, after a
lengthy pause, MCODER III. | loved Mcoder |l even though you
had towritein a kind of pidgeon Basic. The latest version is claim-
ed to compile the entire list of Spectrum Basic commands and
handle full floating point arithmetic.

For life in the fast lane look out foritat £12.95.

® Lastissue we mentioned the strange goings on at a certain St.
Bride's School and their Quilled adventure The Secret of St.
Brides. We enjoyed it and said that subsequent programs were
likely to be exciting as they developed their style. THE SNOW
QUEEN is the next and could be a biggie.

Designed to be played whilst reading the copy of the novel in-
cluded, you da not control the main character but advise her. This
means she will not always do as you want and may even argue
and answer back! It sounds unigue and we'll try and get a copy
and get our intrepid reviewer to give it a good talking to.




Getting into Print

ZXC looks at two low cost, high quality

Brother M-1009

Ibico LTR-T

Suppler: Saga Systems, 2 Eve
Road, Waorking, Surrey GU217
4JT (0486222877

If you use your computer for
anything other than beating
back never-ending hordes of
aliens, a printer is becoming
almost an unavoidable necessi-
ty. As the QL includes the ex-
cellent word-processing
package Quill in the price, own-
ing one without the accompany
ing printer is rather like owning a
shotgun without any shells, but
its difficult even to take full ad-
vantage of the Spectrum
without one.

The only problem is that
printers of any quality can be
horrendously expensive, often
costing twice the price of the
computer. Fortunately, prices
have been dropping recently and
— even better news — a range
of low cost, high quality printers
locks certain. Basically the idea
seems to be to give the buyer
high grade print without all the
added features that, however
desirable they may be, add
substantially to the cost.
Already two machines of this
type have appeared on the
market, the Brother M-1009
and the |bico LTR-1 sold in this
country by Saga Systems.

Brother M-1009
The brother machine is a light-
weight (3kg), compact

(330mm x 190mm x 70mm),
near-letter quality, nine-pin im-

printers.

pact dot matrix printer designed
to sell at just under £200. The
connector cable costs between
£15 and £20 depending upon
where you buy it lalternatively
you can make your ownl. There
is an optional paper roller
available (which costs around
£20)as well as a dust cover and
a pin feed unit. The operations
panel consists of two pad keys
(on-line and line feed) and three
indicator lamps; power, error
and on-line. Printing is via a
cassette-type, endless fabric
ribbon with an estimated life-
span of a half-million characters.

Printing is bi-directional logic
seeking with a speed of 50
characters per second. The
character set consists of 96
ASCIl, 48 European, 16 Greak,
48 graphic and 21 mathe
matical and other symbals. The
number of characters per line
varies from 80 in the normal
mode to 132 in condensed
mode. There is an enlarged
mode of 40cpl used mainly for
headings and an enlarged con-
densed mode of 66cpl. Other
features include superscript,
subscript, italics, emphasized
and double-strike modes. These
various print modes may be
combined to give a strikingly
varied output.

The print quality is excellent.
As a writer, | try to give editors
polished manuscripts (but rarely
succeed with a typewriter) and
normally this would seem to call
for a letter quality printar. But
using the M-1009's combina-
tion of double-strike and con-
densed modes s really all any
reasonable person could ask for.
| suppise one wouldn’t use the

M-1009 to write a party invita
tion to royalty but it should for
just about everything else in
cluding the most picky of editors
(Are you trying to tell me
something? — Ed. It's not so
much that the standard of print
is radically different from other
quality dot matrix printers but
rather that you get the same sort
of quality for a lot less money.

The emphasized mode itself
15 perfectly adequate for virtual
ly any day-to-day use as is the
condensed mode which looks
marginally more like an obvious
computer print-out. The normal
typeface is perfectly good but
lacks the near letter quality of
the emphasized and (especially
the emphasized/double-strike
modes. The accompanying
manual is fairly comprehensive
but it could well do with an ac-
complished Japanese-English
translator to tidy up the gram-
mar and idioms. My manual
came with a set of addenda that
was actually longer than the
original thing

The ‘R’ version of the
M-1009 looks to be pretty
much the standard issue in this
country andis the one most like-

Iy to interest Sinclair owners as

it comes equipped with both a
Centronics (parallel} and an
R5232 iserial) interface. While
it is perfectly possible to con-
nect most parallel printers to a
OL (and with a bit more difficul-
ty, a Spectrum), it requires yet
another interface added to the
labyrinth of wires at the back
This not only adds to the cost
(some of the available interfaces
are reasonably cheap but many
are fairly pricey for anyone try-
ing to builld up a computer
system on a limited budget} but
it's another piece of gadgetry
that can go wrong.

Some of the QL peripherals
now being marketed (the Bright
Star modem, for example) carry
a Centronics interface as an add-
ed extra but there is still a clear
advantage in choosing a serial
printer to link directly into the
computer. After all, if the
peripheral acts up, you can still
use the printer to write a com-
plaining letter to the company. If
you need to alter the DIP switch
settings, they can be reached
with any sort of small tool

through a hole provided in the
frame. Otherwise, once you get
the right cable, everything is
ready to go.

Ibico LTR-1

If you want high-grade letter
quality print at a very reasonable
£120 {previously £169.95)
then the LTR-1 is the lonly)
answer, but it carries few, if
any, additional feature, like the
M-1009, the LTR-1 weighs 3 kg
but is slightly smaller measuring
298mm x 198mm x 63mm. It
prints at 12cps and employs a
unigue golfball like head
mechanism that takes its ink
from a roller (replacable at
£2.50) situated directly behind
it. The head is estimated to have
a life-span of 20 -million
characters and carries only one
typeface, Elite 12 | towaork with,
The character set consisis of 96
letters and symbaols spread over
a barrel-like arrangement of five
wheels,

The LTR-1 comes with a
Centronics interface but there is
a mechanism for adapting it to
directly accommodate an
RS232C connector to effective
Iy conwvert it into a serial printer.
It i1s designed for Ad paper (or
anything smaller) and has an an
noying paper-feeding knob that
has to be pushed in to turn and is
hard to get a real grip on. A
slightly bigger knob offering a
real grip would be a distinct im
provement. Nonetheless,
anyone wanting straight
forward computer printout and
letters /manuscripts with a very
high quality letter print at a
bargain price should seriously
look at the LTR-1. The print is
indistinguishable from a good
typewriter and would be ideal
for anyone willing to sacrifice a
bit of speed in exchange for an
economical wordprocessor,

Both Brother and |bico
deserve a great deal of credit for
bringing quality printing within a
price range of the non-dedicated
computer hobbyist and the
small businessman toying with
the idea of some computerisa
tion. Of the two, Brother's
M-1008 is clearly the choice for
those wishing to take full advan
tage of the capabilities opened
up by linking a printer to a good
computer but Ibico have provid-
ed the main essentials at a price
that more people can afford.
Both companies have taken ad
vantage of the downward trend
in printer prices by opting for
quality output at bargain prices.
In the long term, it's the user
that gets the benefits,

Brian Beckett

m
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Tasworp Two

THE WORD PROCESSOR

TASWORD TWO for the ZX 48K Spectrum
cassette £43.90 microdrive cartridge £15.40

“Without doubt the best utility | have reviewed for the
Spectrum”

HOME COMPUTING WEEKLY APRIL 1984
“If you have been looking for a word processor, then
fook no further CRASHJUNE 1984
With &4 characters per line on the screen and a host of
useful features TASWORD TWO s the ideal word
processing package for the Spectrum owner.

THESTYLE WRITER

TASMERGE

TAs-DIARY

THE MAIL MERGER THE ELECTRONIC DIARY
TASMERGE for the TAS-DIARY for the ZX 48K Spectrum and microdrives
ZX 48K Spectrum cassetie £9.90
cassefte £10.90

Transferdata from MASTERFILE to

TASWORD TWO! Letters and forms
typed on TASWORD TWO can be printed

with addresses and data taken from
MASTERFILE. The mail merge facility allows,
for example, multiple copies of a letter to be
printed, each containing a different name and
address taken from your MASTERFILE data, To

use TASMERGE you must have one oF more
microdrives as wel as TASWORD TWO and
MASTERFILE by Campbell Systems (version 9 or
later).

THE SCREEN COPIER

TASPRINT for the ZX 48K Spectrum
cassette £8.90 microdrive cartridge £11.40

TASCOPY for the ZX Spectrum with Interface 1
cassette £9.90 microdrive cartridge £11.40

A must for dot matrix printer owners! Print your
programoulput andlistings in a choice of five impressive
print styles. TASPRINT utilises the graphics capabilities
of dof matrix printers to form, wftf'lg adoukle pass of the
primthead, outputin a range of five fonts varying from
the futuristic Data-Run to the hand wnting simulation
of Patace Script. A TASPRINT gives your output
Orr'JgGiJHJ.l?yand style! The TASPRINT fonts are showi

below together with a list of compatible printers,

TASWIDE

THE SCREEN STRETCHER

TASWIDE for the ZX 48K Spectrum
cassette £5.50
With this machine code utility you can write your own
Basic programs that will, with normal PRINT
statements, print onto the screen in the compact
lettering used by TASWORD TWO. With TASWIDE
you can double the information shown on the screen!

The Spectrum TASCOPY is for use with the RS232
ouwtputon ZX Interface 1. It produces both
menochrome (in a choice of two sizes) and large copies
in which the different screen colours are printed as
different shades. With TASCI GFF?GU can keep a
permanent and impressive record of your screen
pictures and diagrams. A list of printers supported by
TASCOPY is given to the Jeft.

l@smean

e SOREPNARE )
Springfield House, Hyde Terrace,
Leeds LS29LN. Tel: (0532) 438301

Ifyou da not want to cut this magazine simply write out your order and post fo; TASMAN SOFTWARE, DEPT ZX, SPRINGFIELD HOUSE, HYDE TERRACE, LEEDS L52 9LN

e e e £ 5 e e e

Ienclose d chegue/PO made payable to TASMAN SOFTWARE Ltd OR charge my ACCESS/VISA number: ..

Keep an electronic day-to-day diary on microdrive!
TAS-DIARY includes a clock, calender, and a separate
screen display for every day of the year. invaluable for
reminders, appointments, and for keeping a record of
yourday. The data for each month is stored as a
separafe microdrive fileso that yourdata fora yearisonly
constrained by the microdrive capacity. TAS-DIARY will
work for this year, next year, andevery yearup to 2 100/
Supplied on cassette forautomatic transfer to
microdnive,

TasmAan PRINTER

INTERFACE

TASPRINT PRINTER INTERFACE for the
ZX Spectrum £39.90

R5232 Cable for ZX Interface 1 £14.50
Plug into your Spectrum and drive any printer fitted
with the g:ntromcsstanda!d parallelinterface. Supplied
complete with ribbon cable and driving software. The
user changeable interface software makes it easy to
send cortrol codes to your printer using the method so
successfully ploneered with TASWORD TWO. The
cassette contains fast machine code high resalution full
width SCREEN COPY SOFTWARE for Epson,
Mannesmann Tally, Shinwa, Star, Tandy Colour
Graphic (in colour!) printers, TASCOPY shaded screen
cqu software for this interface (value £9.90) is
INCLUDED in this package.
The TASCOPIES and TASPRINTS drive all Epson
compatible eight pin dot-matrix
printerse.g.
AMSTRADDWAPXI0D  WECPC-BO0038-N

BROTHERMTO09
EROTHERHRS

EPSONFX-80 MANNESMANN TALLYMT-80 SHINWACP-80
EFSONRX-80 STARDMPS01/5T5/5610 DATAC PANTHER
EPEONMY-BOTYPEN  COAMOS-80 DATACPANTHERW

COMPACTA = bold and heavy, good for emphasis
ORRA-RUG = & FUTURISTIC SCRIPT

LECTURA LIGHT - ¢lean and pleasing to read
HEDIAN - a serious business-like script
FIIME JCRIPY - o distinctive MHouing bont
TASPRINT output shown at less than half size

All prices include VAT, postage and packaging

ZX COMPUTING DECEMBER/JANUARY 1985

Pleasesendme frae TASMAN brochure descritving your products: || Tick Heve. | wouldlike toknow mare about your programs for QL[ Tatung Einstein/ 2% Specteum T SX[ I Amstrad[ | Commoadare 64
Zx

i 1
i ITEM PRICE i
| NAME 2 =T Rk NTE i
1
| ADDRESS L A e L £ !
i e P o e £ i
: B ¥ it ulsichs Europe add €1 50aimal paritem £ =
F Telephone Access/Visa arders: Leeds (0532) 438301 TOTAL £ i
I
i i
| 1
1 1
i i
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HARDWARE REVIE

OL Delta Disk

_Ray Elder goes to sunny Staines to
investigate Technology Research’s new

interface.

‘Hello?’

‘Hello,” said a wvoice.
been a long time.'

‘Yes,' | said, not having any
idea what had been a long time
and wondering which of my sins
had found me out.

‘John Rutherford speaking,
TRL." the voice said, | breathed
easy knowing we weren't going
to go through the ‘Bet you don't
know who this is’ routine.

‘Why don’t you come down
and see our new QL disk inter-
face?’ John continued, and so, a
yvear after | last travelled to
Staines | found myself ambling
west to visit Technology
Research once again.

On arrival, nothing had
changed outwardly, but inside
the building the company had
changed rooms and | once
more wandered the maze that is
Unit 18, When | arrived; the first
thing that struck me was the
neatness and comfort compared
to their previous abode.

| was ushered into the main
office where it was pleasant to
renew the acquaintance of
John, Steve Tam and Steve
Mok, Also to meet C. Tang the
production manager and Y.
Cheuk the marketing director.
Many happy moments passed
discussing the state of com-
puting in general, the QL in par-
ticular, and their interface in
brief. | left with not only the
Delta interface for the QL but
also a new version of the Spec-
trum disk interface, the Beta
Plus. ‘There are a few surprises
in that one for you," said Steve
with a glint in his eye.

| took the Delta manual home
to read, because by the time |
got to the office it was well past
6.00pm (overtime accountant
please note) and anyway | prefer
to read instruction manuals
before trying things out, it can
save a lot of frustration and even
expense!

It took about twenty minutes
to read the whole thing, |'liked
the simple informative manner
in which it had been written —
no previous knowledge is
assumed — and not only are
connecting and operating in-

‘It's

structions given, but also an
outline of disk handling and disk
drive types. Although it helps if
you have a little computing
knowledge | felt that someone
who had bought a QL to use for
business and had no knowledge

‘of BASIC would be able to

operate this system without too
many problems.

After reading the manual,
even without access to a
machine to try things out, | felt|
could gperate the system.

Theory

The Delta Interface in basic form
contains the Disk Operating
System (DOS), a parallel printer
port (Centronics) and a RAM
Disk system. Extra on-board
memory of 64K or 128K can be
supplied as an optional feature.

The DOS was written by one
of the QDOS (the OL's operating
system) authors and is therefore
fully compatible with both
QDOS and the microdrive opera-
tions. Any choice of disk drive,
5.,25"%, 3.8, 3", single or dou-
ble sided, 40 or 8O track, and
any combination of up to four
drives can be used. The inter-
face automatically determines
which type is being used and
performs accordingly.

Provided that the disk size is
the same, many disk drive files
are compatible. ie. a file written
ona40T S5 drive can be read on
an 80T DS drive. And, an auto-
boot facility is also provided.

Most of the operating com-
mands, except for a few special
functions, are the same as the
existing microdrive commands.
All you have to do to use the disk
drive is to use 'flp’ instead of
‘mdv’ in SAVE/LOAD com-
mands. If you are using the
printer port or the RAM disk then
use ‘par’ or ‘ram’ instead of
‘mdv’.

These commands are mix-
able, so COPY=mdv1-file TO
fip1-file will copy ‘file’ from
microdrive 1 to disk drive 1. The
names of these devices can be

swapped around so that built in
SAVE/LOAD functions may
operate without program
modification, ie. FLP-USE mdv
will output everything to disk
when a microdrive command is
issued. Clever!

Practice

The interface is a neat unit
designed in the same style as the
QaL, once plugged in it looks like
part of the machine. On the left
hand side of the case is the con-
nector for the cable from the
disk drive and at the back is the
connector far the printer cable.
The whole lot was assembled in
less than ten minutes.

Although the printer inter
face is one of the lesser func-
tions of the I/F it is very impor-
tant as most printers on the
market use this format, R5232
systems are available but usual
Iy cost extra to fit.

This worked a treat and a par
ticularly useful function was the
ability to specify the size of the
print buffer. This can be to any
size, memory permitting {and
here the extra 128K was
useful), and the result is that a
lot of text can be held ready
while the printer is operating,
but the QL is left free for other
pUrposes.

The documentation was a lit-
tle sparse on information here,
and a bit of trial and error was
needed to get all the operations |
wanted, but finally everything
came together,

Bought separately, such an

interface is priced at around
£39.95,
RAM disk

Another extra, but again a very
powerful one, is the ability to
use a RAM disk. If a program is
going to make many accesses to
disk files during its operation
then an area of memory (again
the extra 128K was useful) can
be used instead of the disk, This
is created by giving it a number
from 1 to 8 and specifying its

size in sectors. All the disk infor
mation is transferred, altered,
deleted or created in this area
until the program is finished, at
which point the whole lot can
then be transferred back to disk.

This has two main advan-
tages, first an incredible in
crease in speed, access is wvir
tually instantaneous, and
secondly less disk use means
less wear and less chance of cor-
rupted files. A little more
sophisticated knowledge is re-
quired to use this and it's an op
tion that 1s probably only really
usable by accomplished pro
grammers. Of course, it's a
valuable facility for commercial
software houses to use in their
programs.

Disk drive

The amazing versatility in the
tolerance of drive types is handy
if you already own a drive. The
only thing that is not too clearly
stated is that the drive MUST
have its own power supply

Using this was as easy as the
manual led me to believe, the in-
crease in speed and reliability
was comforting, Although we
have not tested it for a long
period of time, | have been using
TR's Spectrum interface for a
vear now and it has not failed
once, therefore | have every
reason to trust in the reliability of
their QL interface.

In fact it was a joy to use, and
if this had been used instead of
microdrives when the QL was
first launched, Sinclair Research
would have had a hard time
keeping up with the orders. Now
that it is here it should make a
great difference to the
machineg’s potential.

| hope software houses will
make use of the facilities provid-
ed when designing their pro-
grams, and all users should con-
sider this unit as being an impaor-
tant purchase. At the back of
the manual is a wealth of
technical information which
hard/software experts will find
invaluable. | may even abandon
the Spectrum and Tasword |l
now that | have a reliable
medium for storing text on the
QL.

The QL plus the Delta Disk
drive means business!

Delta Disk Interface
£129.50: with 64K RAM ex
tension, £199.00; with 128K
extension £249.50. All prices
are inclusive of VAT, but add
£4.00 for p&p.

Technology Research Ltd, Unit
18, Central Trading Estate,
Staines, Middlesex TW18 4XE.
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POOLS PREDICTION

Outputs, best draws, homes and aways.
Features analytical draw finder.
Prints team form comparison graphs.
Analyses and graphs results every week,
Takes full account of midweek games and “cup” matches between
main league teams.
Promotion/relegation option. (Can be used from season to season).
Easy to use, even for beginners.
Gives paper printout of predictions if required.
Full back-up service.
48 WINS (309 DIVIDENDS) received by author so far.

“This is the best and most scientific of any program | have seen” -
Mr R.A.P. (Secretary, Orpington Computer Club).
“Once again, thank you for one of the best investments | have made”
-Mr D.L.B. (Feltham).

“l would like to congratulate you on your excellent service - itisa
rare thing these days” - Mr L.G.P. (Shrewsbury)

“I found your program very professional and user friendly - | am very
satisfied with it" - Mr B.D. (Spalding).

RACING PREDICTION

An easy to use predictor, by the same author, for the flat racing
season.

No knowledge of racing required.

Input information from any daily newspaper.

Holds data on draw advantage and ground conditions for 37 British
courses.

Self-teaching program is never out-of-date. Customers report wins
of up to 33/1.

Ask far: British Pools £11.95
Australian Pools £11.95
Flat Racing £11.95

Allow T days for dellvery. Cheques, P.O.'s payable to Rombesl. Or guole
Access/Eurccard/Mastercard number,
Overseas cuslomers please add £1 for p&p
Rombest, Dept. ZX, 2, Welland Croft, Bicester, Oxon., OX6 8GD.
Available for 48 Spectrum British Pools also available for Commodore 64,

W0 Spectru
system

ROTRONICS

WAFADRIVE

m Dual 128K storage

m Fast, reliable access

m Centronics and RS232 ports

m FREE Spectral Writer wp package

m FREE blank water

Blank walers: 16K {E2 49)

G4K (£2 79) 128K (£2 99)
Heathrow/MNightflite |l E14.95 Space Wars/
Selddab Allack/Luna Allack £14, 95 Rear
Bovver'Wonqg's Loopy Laundry'Warld Cup
£9.95 Melbourne Draw £9.95 51arbike £7.95
ZAPP [Assembler DisassemblerMonitar)
£19.9% Sherlock £14.95 R5232 Igad £10.95
Centronics lead £12.95 Mugsy £9.95 Stock

Address Manager®£19.95 VAT Manager*£19.95 E m

Manager " £19.95Finance Manager® £19,95
* 80 calumn version

All pricesinclude VATand p + p. Please make
your cheque/PO payableto SMT. Or quote
Access/Barclaycard number, Write your name
and address clearly. Please allow 2B days for
delivery. SMT, FREEPOST, Greens Norlon,
Towcester, Norihanis. NN12 8BR

HOME & BUSINESS FILING SYSTEM \g#
The most versatile database for the 48K Spectrum.

Up to 36 User-Defined screen/print formnats per file, and each
can display different selection of fields, in different sequence.
High efficiency data packing, no wasted filespace.
Super fast, multi-level file search, record selection capability.
Up fo 51 columns, and 22 lines per record can be displayed.
From 1 fo 22 records at a time can be shown on screen.
Up to 128 characters per field, 36 fields per record.
Compatible with Tasman, Euroelectronics and Kempston
printer interfaces, and adaptable for most disc systems.

... the best database for the spectrum is now even better.” Sinclair User, Jan ‘85

Design your own print layout with MF-PRINT.

For Masterfile version 09; increases the number of columns to 136+, and has numeric
editing and column totals. Almost no reduction in space available for dota

"

* Masterfile version 09
¢ MF-Print
* Masterfile with MF-Print

All available for the 48k spectrurm |+

Campbel Systems

ZX COMPUTING DECEMBER/JANUARY 1985

Ako availobie from eoding computer stores

¢ Enhanced version available for Amsirad at £24.95

Campbell Systems (Dept. ZX)
57 Trap’s Hill, Loughton, Essex
EIGW 11D, England. Tel: 01 508 5058

The ErOgrams are sand
on cassatta by rafurmn
pos!, Ist closs, with
oatmiad Mol
Pricas include WAT
o P&F anywhers
within Eurcoe.

MICRODRIVE
COMPATIBLE

17




HARDWARE

The Spectrum

Beta Plus Disk
Drive

A look at a new version of an old

favourite.

Technology Research Ltd.
presented us with their new
Beta Plus with an air of pride.
Outwardly it looked the same as
their old interface, a large box
which lies flat behind the Spec
trum, but with the addition of
two small buttons. However the
capabilities are greatly improv
ed. To briefly recap on the
original specifications for
readers who missed our review
is probably a good idea.

The Interface connects to the
port at the rear of the Spectrum
and has a through port on the
back to connect further
peripherals, it is fully compatible
with the ZX Interfaces | and |l
and has a power supply socket
— using the original Spectrum
PSU — on the left and the disk
connector on the right.

Up to four drives can be con-
nected and these may be any
type, 40/80 track, single or dou-
ble sided, and in any combina-
tion. They must however be
double density drives and have
their own PSUs,

A new feature of the inter-
face is that the system checks

the number and type of drives
connected and operates them
automatically when performing
such operations as Format, Very
clever. All the standard
SAVE/LOAD operations are pro-
vided although VERIFY is not.
After continual usage over a
twelve month period with the
first version, | have never had a
failed save.

The original version did not
provide sequential loading and
saving a 255 byte sector of
code was included, The new
version is greatly improved by
the addition of both sequential
and random access file com-
patibility, the latter of which
speeds up file operations. This
was one of my few criticisms of
the original.

The interface takes a mere
128 bytes of memory for its
own use and is easy to use even
if you only have a minimum of
programming knowledge. The
manual is a perfect example of
how to write in g simple, clear
manner yet contains all the in-
formation any user could re-
quire. Converting such pro

Interfac

For Spectrus

grams as Tasword || or Master-
file, two of the most likely pro-
grams to be used with a disk
system is very simple and takes
only around ten minutes, and
four of those are loading the
original from tape!

The interface has proved to
be compatible with all the disks
used with its predecessor,

Extras

Especially interesting to those
such as myself who enjoy play-
ing games as well as using it for
business is the new ‘Magic
Button’. This performs the same
operation as the Miracle Micro-
driver does for Microdrives, in
that the whole of the
Spectrum’s RAM memary is
dumped to disk by pressing the
small button at the rear of the in-
terface.

This means that ANY pro-
gram can be copied to disk, at
least, | tried it with some twenty
games which included those
with different fast loaders and

protective code, and all saved
without problem.

There is a very slight problem
in that this operation uses the
first tracks onadisk, overwriting
anything already there, This
means that having used this
operation you have to rename
the file (all files so created are in-
itially given a space as a
filename) and then, using the
utility provided on disk, transfer
it to another disk. In this way |
found you can store three pro-
grams on a 40 track single sided
disk plus a main ‘auto boot’
menu program.

Oh yes, on power up or on
pressing the little reset button
on the side of the interface you
now have the ability to auto-
matically load and run a program
called BOOT on the disk. If there
is not such a program present
then the system gives a disk er-
ror report and you can continue
as you wish.

One thing that warried me at
first was that, because of the
automatic sensing of the drives,
the drive is activated and the
light remains on if no disk is in it
on power up. Apart from giving
me a moment of concern and a
frantic call to TRL who assured
me this was correct, this has no
effect and, on inserting a disk,
the drive whirrs and settles
down. Mo ill effects to the disks
have been experienced.

The updated utilities disk pro-
vides more powerful programs
to backup, catalogue and copy
files and each is simple to use,
and a valuable bonus. Owners of
the original TRL disk interface
need not feel left out as they can
updateitfor £23.95inc. VAT &
P&P, a reasonable price and well
waorth having done.

The interface is on sale direct
from TRLat £111.25 inc. VAT
and P&P.

Opinion

This is now THE disk drive inter-
face for the Spectrum. | know of
no ather which provides such a
comprehensive range of opera-
tions and facilities.

It's nearest competitor is the
excellent Discovery all in one
unit from Opus which, although
lacking some of the TRL
features has a few different
ones to offer, such as printer,
joystick and video ports.
However TRL gave me the
distinct impression that they
have not finished with theirs
WETL

Technology Research Ltd,,
Unit 18,

Central Trading Estate,
Staines.

“
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2, ARTWORX

THIS IS MORE THAN JUST MANIPULATION OF USER
DEFINED GRAPHICS. You will find your own style develop-
ing as you become acquainted with the features of this
stunning graphics package.

The first time we saw ARTWORX we ended up staying at
the office till two in the morning! The more you work with
this program, the more you find you can do with it.

When first loaded a comprehensive menu appears, bro-
ken down into sections such as FREE, LINE, CIRCLE, POS-
ITION, ERASE and MODIFY. Within these are degrees of
variation accessed by moving the joystick controlled cur-
sor to the option of your choice and hitting the fire button.

the H t The screen changes to “canvas’ and your cursor be-
a comes a tiny paintbrush activated and deactivated by

ES to ' pressing the fire button.

up uou » The speed at which the cursor moves and the thickness
of the lines you draw are controlled by a 1- 4 keyboard
selection.

To change options, tap the space bar and you shoot back
to the menu to reselect.

i You can create in modules on screen and then move
‘ them around, reverse them, mirror them, expand or com-
press them, erase in part or in total, colour them using

“spray’’, “'shade"”, background and paper selections.

Then combine the modules into a cohesive package and label using any of four typeface variations or select the User Defined
Graphics option and design your own typefaces! Save it or dump it to the printer, or, use Tasman's TasCopy to shade in grey scales
to the printer.

Alsoincluded is ARTWORX GALLERY- You can store up to five designs and recall, review at random or cycle your masterpiece to
create animation! This is one of those programs that once you see it run you've got to have one of your own.

ARTWORX is microdrive compatible, Kempston joystick compatible and will work with Tasman's Printer Interface, (or any printer
interface that uses printer buffer software).  Create some magic of your own- ARTWORX. £9 95 Includes VAT
Menu

g EE R E'.
FEE

—E-

SEEE I:I imEnm
YT O AsEER
aam 0O nEEN
Question: What new Spectrum game program creates a whole new category of entertainment software, is neither arcade, nor adventure
based, and yet combines the thrill of cc mpetition with a tough test of your general knowledge? ..........cccoceuvverennnn time's upl!!
Answer: TRIVIA 2000 - A detailed and fast paced version of the popular board game!

* Decide the number of players. » Determine how many questions each player is asked. = Fire up the questions and see how well you can do.

The computer “taunts” you, applauds your success and sympathizes when you are wrong. The scoreboard keeps track of each player’s progress
and can be checked at any time - the number of questions asked to date, the percentage of the total answered correctly, all with as few disparaging
remarks as possible, (this program turns your Spectrum into an
arrogant machine!).

- ; O ARTWORX at 9.95 Please add 50p
Trivia 2000 comes with a set of General Trivia Questions. You can O TRIVIA 2000 at 9.95 tor shipping & handling
order more questions separately covering: Sports, Colour Code, Super [ Please send information on “FRAME"' and "TRUSS"
Sleuth and General Categories 1 and 2. Watch subsequent adverts for

new category listings. Name
This is a great game individually or collectively and also a great way Address
for non-computer users to experience the versatile attributes of the ;
Spectrum, (it's also a lot of fun!!). £ 9.95
Includes VAT
“FRAME" and “TRUSS" e Sh e[

At last, we have “FRAME" and “TRUSS" programs that will put the
Spectrum Plus to work for the Consulting Design Engineer, the Civil/
Structural and Mechanical Engineer as well as the Engineering student.
Please write for information and pricing.

qme ™ 17620 26 MILE ROAD
x WASHINGTON, MICHIGAN 48094 U.5.A.

International Ltd. TELE: 01-313-781-5800




USA NEWS

Across the Pond

by Mark L. Fendrick

What is it about computers in
general, and Sinclair computers
in particular, that draws many of
us so strongly to sit in front of a
TV ar monitor screen for hours
at a time? The answer to that
would have to be as varied as
the people who own themn, and it
is in that variety that the answer
lies. Tonight, major league
baseball went on strike, and |
find myself sitting at my desk
looking to my T/S 2068 to fill
the void. | find that | have to put
my computer to many uses in
the past few years, something
that not teo long age would
have been nothing more than
science fiction. But Clive Sinclair
was the one to change that for
me, and since you are reading
this column, probably for you as
well. Once the pricetag for own-
ing your own computer was in
the thousands, but Uncle Clive
{not yet Sir Clive) changed that
with the ZX80 and ZX81, and
those of us who had dreamed of
having one could now afford it.

But, how many of us actually
had a use in mind for our new
computers when we first
bought them? For that matter,
to what use do we put them
now? Has it become a paper-
weight for lack of a worthwhile
occupation, or a workhorse us-
ed daily? It is with this question
in mind that we open this
month’s column.

First and foremost at the pre-
sent time are the wordprocess-
ing abilities of my T/S 2068.
When | first started writing a col-
umn, it was done on a conven-
tional typewriter, which meant
that once | typed a sentence or
two, and decided to change it, |
either had to resort to tipp-ex, or
retype the entire page. With the
wordprocessor, however, | am
not committed to anything |
type; even after it is printed.
Since my best thoughts seem to
always come the second time
around, | cannot imagine being
able to write this column any
other way now.

Until recently, | made my
changes, printed out a copy of
the final result, and then con-
signed the column to the U.S.
mail and hoped for the best. The
past few columns, however,
were sent from New York to
Europe in just a matter of
seconds via electronic mail.
{Read on. . .the procedure for
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sending MSCRIPT files using
MTERM follows later in this col-
umn.) From my T/S 2068 to an
MCI print facility in Europe in
less time than it took to read this
sentence.

Comms

That: brings us to.-anather
popular use for the Sinclair com-
puters; telecommunication.
With one of the two modems
now on the market, youcan turn
your TS/ZX or T/S 2068 com-
puter into a terminal to com-
municate with ether computers
via the telephone lines. In addi-
tion to the ability to send mail
electronically, there arc two
other popular uses of a com-
puter/modem combination. The
first being the commercial ser-
vices such as The Source, Com-
puserve, and Delphi, which pro-
vide a wide range of services.
From games, to finangial ser-
vices, weather and news, for a
fee (based on the number. of
minutes you are connected)
there is something for almost
anybody. One of the most
popular features of these ser-
vices is user-to-user com-
munications. Realtime conver-
sations with other computer
owners all over the country are
one of the byproducts of this
new technology. Many Sinclair
owners have found out about
the weekly conference each
Wednesday night {at 10.00pm)
on CompuServe. By typing GO
PCS-54 dozens of Sinclair com-
puterists can get together to
discuss a wide range of topics.
For those of you who don’t
care to spend the money involv-
ed with these services, there are
the local bulletin boards main-
tained by individual computer
enthusiasts. Many of them cater
to special interests or particular
computers. They consist mostly
of a message base where callers
can read and leave messages to
each other, and some form of
data base with such things as
newsletters or public domain
programs. One such bulletin
board which caters to the
Sinclair community can be
reached at (718) 296-2229.
To be honest, though, when|
first ordered my ZX81, | really
did not have any specific use in
mind, but soon thought of a few
uses to justify the purchase. |

was operating a photocopy
business at the time, and decid-
ed that what | needed was an in-
voicing program. Also, the tradi-
tional hame finance and check-
book uses seemed such a good
idea, and | anticipated putting
my ZX81 (with Memotech 64K
add-on) to those uses. And not
to ignore my wife's (less than)
enthusiastic anticipation, | in-
tended to transfer her
gradebook to this new marvel,

Inthe months that followed, |
retreated to the bedroom (where
the- computer now held
residence) and started the
development of the necessary
software. Soon my business
records, home finances and
checkbook had entered the
computer age, and the grade-
book program grew to a full
class management package.
When | saw the lack of guality
software of the market in those
early days, | sought publishers,
and my own Teacher's Grade-
book (Timex}, Invoice Control
and the Financial Record Keeper
series (Heath Computer Ser-
vices] were marketed.

But how about you? Whatdo
you do with your Sinclair com-
puter? Drop me aline and let me
know what your computer is do-
ing these days.

MSCRIPT

As promised, here is the pro-
cedure for sending MSCRIPT
files using MTERM and your
Westridge modem. A few facts
which are necessary for you to
know before you begin are the
address of the start of the
MTERM buffer, and how the
MTERM software knows that
there is something actually in
the buffer. The answer to the
first question is simple, as the
MTERM buffer always starts at
address 267 10. You will need
to know this address in order to
place your MSCRIPT file in the
proper mamory,

Once you have SAVEd your
MSCRIPT file to cassette in the
normal manner, note the length
of the file {frem the MSCRIPT
command menu) and then
remove the tape from the
recorder and place it aside. Now
take a fresh, blank tape and
place that into the recorder.
Turn your computer off and then
back on, to clear the MSCRIPT

program from its memory. In
command mode, type in; SAVE
“file’ CODE 26710, filelength,
where filelength = the length of
the MSCRIPT file noted earlier.
You may, as an alternative,
substitute a number such as
20000 which will cover any file
you would ever want to LOAD,
and keep this tape for future use.
It is not necessary to have
anything to SAVE in memory as
all we are interested in here is the
creation of a dummy header,
The reason for this is that
MSCRIPT SAVEs its files with a
non-standard header which can-
not be reLOADed using the nor-
mal Sinclair LOAD command.
This will create a header with the
information concerning the ad-
dress to which the file is to be
reLOADed, as well as the file
length. Press the ENTER key,
and any other key to start the
SAVE procedure, but as soon as
the header (the short first part of
the SAVE] is recorded, you may
stop the tape, and press the
CAFS SHIFT/BREAK combina-
tion to stop the procedure. Now
rewind this tape and remove it
from the recorder. Replace the
tape containing the MSCRIPT
file (do NOT enter the MSCRIPT
software though), and type;
LOAD ', As soon as the
header has been read {you will
not get any file name) stop the
tape and manually rewind the
tape one quarter turn of the hub.
Now remove the tape and putin
the tape with the dummy
header. Type LOAD ‘'file’’
CODE and press ENTER. As
soon as the header is recognised
and read, stop the recorder (DO
NOT PRESS BREAK), put back
the MSCRIPT file tape and press
PLAY on yvour recorder. You will
see the familiar reading pattern,
which will probably end with an
error message. Don't worry,
nothing is wrong, and it should
be expected. Stop the tape, and
LOAD your MTERM program,
but do not PRINT USR 540186.

If at this point you were to go
to the MTERM menu, the buffer
would show that it is empty.
This is because the end of the
bufferis indicated by the system
variable VARS. If you were toin-
vestigate, you would find that
VARS is currently pointing to ad-
dress 26710, POKE 23628,
200 to change that, and then
activate MTERM. Now you will
find that the program recognizes
that your file is in the buffer. You
can now transmit it in the narmal
manner.

Take my word for it, it is not
really as complicated as it
sounds, and once you do it once
or twice you will see how easy it
really is,
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Digital Drum System
for the Spectrum

8 DIGITALLY RECORDED REAL DRUM SOUNDS

SIMPLE TO USE — UP AND RUNNING IN ONLY MINUTES
A TRUE DIGITAL DRUM MACHINE

‘REAL TIME' OR ON-SCREEN PROGRAMMING
COMPLETE WITH SOFTWARE

EXTRA SOUNDS CAN BE LOADED FROM TAPE
CREATIVE, EDUCATIONAL AND FUN

THE MOST EXCITING PERIPHERAL EVER DEVELOPED

DYNAMIC FILING SYSTEM — STORE OVER
1000 PROGRAMMED RYTHMS

TAPE SYNC FACILITY _Geel'ah

SONGS CAN BE SAVED ON TAPE e —
POLYPHONIC T

COMPREHENSIVE MANUAL Mar kehng H .
JUST PLUG INTQ YOUR HI FI 1 WILLOWBROOK SCIENCE PARK, CRICKHOWELL RDAD, ST MELLONS, CARDIEE

TELEPHOME - CARDIFF (0222 7337 TELEX:497455
{Enport enguiries - contact Cheetah direct)

e
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Peripherails QL
Disk System

We take a look at the Sinclair approved
unit for disk storage on the QL.

It was a surprise to many when
Sinclair Research officially en-
dorsed the Micro Peripherals
disk system, as it was the only
one on the market at the time
which did not contain software
written by the QDOS author.
However, when the system ar-
rived on our desk for review we
could see some of their reasons.

First Sight

The interface looks much like
any of the others on the market
in that it fits into the port on the
left of the QL, flush to the case
and in the same style as the QL
itself, becoming an integral part
of the machine. The drives plug
into a standard connector on the
left.

It is possible to use the inter-
face with drives other than their
own providing the drive attach-
ed is 80 track, double density,
single or double sided, has its

own power supply and a max-
imum track step time of Gms.
However, probably due to the
specific nature of the drive re-
guirements, the marketing ap-
proach has been to offer one of
two packages, an |/F plus one
3.5, 720KB {formatted), double
sided, double density, 3ms
Track step time, or an l/F plus
two of these drives. The drives
are small, neat black units with a
PSU attached by a 6-pin Din plug
tothe centre of Drive 1. Aribbon
connector cable runs from the
drive to the I/F.

The second drive is different
from Drive 1 in that it has a
power lead ending in a 5-pin Din
plug which connects to Drive 1
and a short ribbon cable which
also connects to the rear of
Drive 1. Both of these are per-
mantly attached to Drive 2.
These drives can sit side by side
or on top of each other. The
whale systemn looks very smart
and attractive and compliments
the QL in appearance.

The software consists of a
set of detailed instruction sheets
which fit into the QL manual.
These are written in the same
style as the manual, simple step-
by-step initial instructions
followed by in-depth details.
The typeface is different but |
found it easier on the eyes. Also
included is a disk of utilities
These consist of:

REPOS_BAS, allowing
modification of up to 9 win-
dows.

22
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BACKUP__X, a versatile file co-
pying program.
EXCHANGE__X, a string search
and replace of files.
DEL__FILES__X, to delete files.
EX__DIR__X, a detailed direc-
tory utility.

INSPECT _X, allowing ex-
amination and modification of
specific files.

SPOOL__X, allowing transfer of
files in ASCII form.
COPY__X, for single
transfers.

REDIRECT_X, moves files to
various outputs such as a
printer.

COLPRINT, allows printing from
a4 mode 4 screen to a suitable
colour printer.

D.AM.E., a Disk and Memory
Editor.

file

This latter program is a very
powerful aid to manipulating
files, working as it does at sector
level. All these are excellent and
provide a good range of valuable
utilities for the experienced pro-
grammer.

In Use

Connecting to the QL is simplici-
ty itself and no problems were

experienced. There is an option
to set the interface before fitting
so that single or double sided
drives are specified, track step
time and whether ar not the disk
is called on power up instead of
the microdrives for autoboot.

To use the disk systems FDK

is typed rather than MDV, a soft
ware option exists to switch
operating modes so that the disk
operates on MDV instructions.
DGET and DPUT give you the
ability to read or write a 512
byte sector of the disk.
VSET is useful as you can assign
a three letter name of your own
choice to the drives, | found this
meant that existing software on
disk using FLP could be used.

Using the system is
reasonably straightforward
although it was a good week
before | felt confident enough to
operate the system without the
manual beside me. Having
grasped the essentials the
system produced no nasty sur-
prises.

Conversion of the four Psion
programs was accomplished
with reasonable ease, although
it took a few tries betore | found
that it worked best to copy the
program, load the CON-
FIG__BAS program, flip the

machine to use FDK in place of
MDV then run the program and
proceed as normal.

It seems strange that the four
programs were not supplied
ready for use on the disk, after all
the originals were supplied with
the machine and the unit is
under the Sinclair banner. If this
had been done it would have
made it much more attractive for
the owner or prospective buyer
who only wanted to use the
machine and not have to cope
with this operation.

A variety of other software
by Sinclair, Micro Power and
Talent Systems also converted
without problem.

Comments

Essentially, this is an excellent
unit. The biggest advantage of
this system over others is that it
is supplied as a package. Thisis
bound to prove attractive to
potential buyers as it can be pur-
chased, connected and used im-
mediately. It has proved reliable
and a tremendous improvement
over the microdrives, both in
reliability of storage of files and
in speed of access. Loading and
saving of files is almost instan-

taneous, comparisons with
similar units is not really wor-
thwhile as, because the times
are so small, differences are
academic.

The disks themselves are
more robust than the more com-
mon 5.25" type and therefore
more reliable and less likely to
suffer damage. Against the
system is the fact that specific
drives must be used and the
most common 40 track 5.25"
is unsuitable. This means that if
you already possess one it is
unusable. Also, the availability
of 3.5 disks is not as
widespread as the 5.25" kind,
and they are much more expen-
sive, (approx £5.00 compared
with £2.00/£3.00).

A further problem which |
was unaware of until | went to
buy one, is that thereis no 3.5"
standard format. The one |
bought would not fit into the
drive! So, if you want an 'off the
peg’ system this one isideal, but
if you want equipment which
allows mare flexibility — suchas
additional memory and parrallel
printer port — then youmay well
look at something like the
Technology Research Interface,
reviewed elsewhere in this
ISSUE.

and brigades. 1%
16K-ZX81.

WAR in the EAST

The simplest of the four but our best seller. As
commander of the German forces you must
launch a surprise invasion of Russia, capture
and hold Moscow before the weather and the
Red Army overwhelms you. Effects of terrain,
weather and fuei supply. Eleven types of divisions
hr. playing time. Also for

£9.95

FALL of the THIRD REICH <o.95

As the German player your devastated army must
hold off the Allies and Russians on two different
fronts, and hold Berlin as long as possible. Ef-
fects of rivers, forts, and mountains. Multiple
attacks are used on both sides. A real nightmare
for the player. 1 hour playing time.

ARDENNES

In a desperate attempt you have to break through
the Allied lines, inflict heavy losses and capture
as many towns as possible to prevent “Fall of the
Third Reich”. Scrolling map—brigade and regi-
ment size. 2 hours p'aying time.

£9.95

SHARP'S INVADES ENGLAND!

BRITAIN INVADED!

The most advanced of the four games. The play-
er must defend England in this hypothetical in-
vasion during WW II. Effects of rail lines, weath-
er, terrain & ports. Scrolling map, multiple at-
tacks. Every German invasion is totally different
All this, and more makes this game a must! 1%

hr. piaying time.

£9.95

Each game has a hi-res. map in color with sound.
These are true military recreations of what hap-
pened. The ending depends on you. These are
not arcade or adventure games! No fast reflexes
required. Not recommended for young children.

Spectrum 48K

No postage or handling required. All orders dis-
patched in 48 hrs. via air mail. Guaranteed satis-
faction. Thousands sold in U.S.A.

Order by check/P. O./Visa.

Now available to you only by:
SHARP’'S
Rt. 10 Box 453
Mechanicsville, VA 23111
U.S.A.
Tel: {804} 730-9697
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sScreen Master

For those of you wary of attempting
our machine code graphics series,
Matthew Probert presents a powerful
screen artist program in BASIC.
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Screen Master is a graphics
design system for the 48K
Spectrum or Spectrum +. |t
enables the user to quickly and
simply design and save screens
which may be used as title pages
for programs during loading, or
used within programs them-
selves by extracting the short
machine code routine used by
Screen Master to display a
screen instantaneously.

h
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Terminology

Within these instructions certain
terms will be used which should
be understood. These are as
follows:

‘Display’ refers to the design on
the TV screen.

‘Editor or Block cursor’ a two
character square block which

may be moved around the
display under user control,
‘Menu’ refers to the ‘Select Op-
tion state with the display show
ing the design being worked
upon and the program waiting
for the user to press a key.
‘Pixel cursor’ refers to a single
pixel cursor which may be mov-
ed around the display under user
control.

‘Prompt’ refers to a message

displayed indicating that the
user should press a key, ie
‘Select option” is a prompt.
‘Request’ like ‘prompt’ but in-
dicates that some data should
be entered by the user.
‘Screen’ refers to a section of
Ram holding the data of the
design being worked upon.
‘Text’ refers to characters
which may be displayed in
*Print’ fashion.

Functions

Screen Master provides the user
with eight different types of
function for the display and
manipulation of screen data.
These functions are:

‘Pixel functions’ which operate
basically upon single pixels.
‘Block functions' which operate
upon a block of data and tend to
use the ‘Editor cursor’.
‘Screen functions' which
operate upon screens of data.
‘Tape functions' which use the
cassette recorder,

"Attr functions' which change
attributes.

‘Text functions’ which
pulate text.

‘Brush functions' which provide
various shading effects.
'Status functions’ which alter or
display the current status of the
system,

mani

Pixel functions

There are seven pixel functions;
‘Freehand’, ‘Circle’, ‘Ellipse’,
‘Box’, 'Move’, and two others
‘Move’ and ‘Erase’ which are
only accessed from 'Freehand’.

There are then three func-
tions relating to ‘Freehand’,
these plat points, move the pixel
cursor and erase points respec-
tively. From one function to
another within Freehand the
user may select either one of the
other Freehand functions by
pressing keys P, Mand E respec
tively or exit back to the Menu
by pressing Enter, The Freehand
function is selected from the
Menu by key F.

When in Freehand mode, the
pixel cursor, like all other cursors
may be moved around the
display by the cursor keys or
keys 5 to 8. During Freehand in
all of its functions the coor-
dinates of the pixel cursor, X, ¥
are displayed at the bottom of
the display to aid the user.

The next three pixel func-
tions, Circle, Ellipse and Box are
selected by keys C, E and X
respectively from the Menu.
Each function requests an input
from the user, for Circle this in-
put is the radius of the circle in
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pixels tobe drawn with the coor-
dinate X,Y as the centre of the
circle. If 0 is entered as the
radius the system will return to
the Menu. Ellipse requests both
the radius in the X and ¥ axis of-
the ellipse to be drawn. Entering
0 for the X radius will again
return the user to the Menu,
otherwise an ellipse will be
drawn with the coordinates X, ¥
of the pixel cursor as its centre.
Box works in a similar fashion,
but draws a rectangle to the
right and down from the pixel
cursor, so that the coodinates
XY form the top left corner of
the shape. Entering a negative
value in response to ‘Length’
will result in the rectangle being
drawn to the left, and a negative
value for height will result in it
being drawn up,

Pixel function ‘Move’ as
selected from the Menu by key L
allows the user to move two
cross lines around the screen at
a rate of eight pixels per move.
Upon exiting from this function
the pixel cursor will be set to the
coordinates at which the cross
lines intersect.

Block functions

There are eight block functions,
two of which use a special
designer grid and these will be
considered first.

‘Sprite’, selected by key S
allows the user to design a two
by two character block on a
large grid a bit like a UDG
generator. The cirsor on the grid
may be moved in three ways,
with the cursor keys or keys b to
8 as usual, and also with symbol
shift and keys 5 to 8 together, in
which case it will leave a trail of
filled in squares behind it. Single
squares may be filled with key 9
and deleted with key 0.

‘Alter’, selected by key A, is
similar to Sprite, but picks up a
two character square block of
the screen, removes it from the
display and transfers it to the
grid ready for alterations to take
place.

‘Reflect’ switches the data
on either side of the Editor cursor
either on top to bottom or left to
right depending upon whether X
or Y was entered in response to
the request respectively. Reflect
is selected by key B,

‘Delete’, selected by key DEL
erases the data below the Editor
cursor from the display and
SCTEEN.

‘Copy’ is the same as Alter,
but merely allows a copy of the
data to be reproduced else-
where without erasing the
original. Copy is selected by key
u.
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‘Switch', selected by key H,
changes the attributes under the
Editor cursor to the current
values.

‘Fill’, selected by key N, fills
iri the area under the cursor as a
solid block .

‘Zap', selected by key Z
changes the data under the cur
sorinarandom way soas togive
the impression that the data has
been ‘zapped’.

In all cases Enter should be
used to exit from the move cur-
sorroutine, and Y or N pressed in
response to the Okay?
message. Pressing N reverts the
display and screen back to how
it was before the operation took
place.

Screen functions

There are three screen func-
tions, the first ‘Cls’ selected by
pressing EDIT clears the display
having first transferred the
display into the current screen,
this pressing EDIT twice con-
secutively will also clear the cur-
rent screen as well as the
display.

The second function, ‘Down’
selected by key W copies the
screen to the display.

The last function 'Merge’
selected by key M requests a
screen number to be pressed
and then overlays this screen on

Program 1
Type in this
tape, then type
and save after
ETNE 12

program and sawve on
in the main prog
this ane using

! DATA 33,8,64,17,87,278,1,1%
2,26,237,176,201 ,33%,87,228,17,40,
64,1,192,26,237,174, 201

2 FOR N=@& TO 23: READ a:

23224+n,ai NEXT N

3 DATA 33,0,88,42,22,6,32,54,
5,3%,16,251,41,254,8, %2, 244,291,
1,8,27,33,87,147,17,0,64, 124,254
39,49,1,18,35,19,11,128, 177, 284,
24,242

4 FOR I=23320 TO 233&0:
A: POKE I,A: NEXT I

5 DATA 178,255, 179,255,176,25
5,178,255,1706,176,176,176,17a,17
d,178,178,98, 165,98, 165,99, 145, 7
A, 165

& DATA 255,8,255,68,255,6, 255,
#,178,08,85,0,178,8,85,8, 174,85, }
73,85,176,85, 179,85, 255, 129, 127,
129,129,179, 129, 255

POKE

READ

7 FOR N=@ T 55! READ A: FIOKE
USSR "o"+N,A! NEXT N
18 Loanp "*

-‘-------------------------.-------------
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top of the display in such a way
that the new screen takes
preference over the old, but
leaves the attributes alone.

Tape functions

There are just two tape func-
tions, ‘Save’ and ‘Load’, both of
which operate using SCREENS
and either save the display or
load in the display and current
screen, They are selected by
Symbol Shift and either S or J
respectively.

Attr functions

There are four Attr functions,
the first, 'Ink’ selected by key |
changes the current ink colour,
‘Paper’ selected by key P
changes the paper colour and
'Bright’ selected by key B swit-
ches the brightness from on to
off and from off to on auto-
matically. All three of these

SPECTRUM GRAPHICS

work in “temporary’ fashion.

The last function, ‘Chg’ is
selected by key O and changes
the entire display and screen to
the attribute value entered, it
does not clear the display.

Text functions

There is one text function,
selected by pressing key “ it
allows up to thirty two
characters at a time to be
displayed anywhere on the
display and screen. The text
may be graphics, selected by
pressing the graphics key
followed by entry of the required
text, or ordinary characters.,
The text may be displayed in
inverse by pressing the INV
Video key, or made to flash by
pressing extend followed by
CAPS shift and key 9 together.
If you wish to exit the routine,
pressing O whilst in the Move
cursor stage will return you to

the Menu.

Brush functions

Six different brushes are provid-
ed, selected by keys 1 to 6 from
the Menu. The brush function
works like a cross between the
text and Freehand functions
described earlier.

Status functions

There are two status functions,
‘Status’ which is selected by
pressing key K and displays the
current ink, paper, bright,
screen number and pixel cursor
coordinates values, and 'Addr’
which is selected by key T and
allows the user to change
screens between 1 and 4.

Technical details

The four screens are each 6848

bytes long and stored at
addresses 58519, 51671,
44823, and 37975 respective-
ly. The routine to copy the
display into screen ‘'n’ is at ad-
dress 23296 with the screen
address held in bytes 23300
and 23301. The routine is
relocatable.

The routine to copy a screen
to the display is at address
23308 with the screen address
held in bytes 23309 and
23310. This routine is also
relocatable.

The program uses sewven
UDG's, from O to U respective
ly. Ramtop is automatically
reset to below screen 4 so that
NEW does not affect the
screens, in this way screens
may be saved as Data, by
Pressing BREAK to break into
Screen Master. Typing NEW to
lose Screen Master, and either
loading in your own program or
saving the screen(s} as data.

Program 2. Main prograrm

7 LET I=@:
LET A=0
19 LET
88:
aa:

LET

BL=9:
LET X1=X: LET
LET ST=23296¢

LET X=128:

P=7: LET B=O!
LET Y=
Yi=Y: LET Z=46&
LET RT=23388:

LET PL=1: LET ZA=0

15
28
3
a4
55
R=0
&3 OPEN HG, "K*
188 CLS
128 INPUT ®=*:
ELECT OPTION®

LET G=5

POKE 23658,8
PAPER 8: INK
LET YN=S788

LET DEL=28&:

LET

PRINT

8: BRIGHT @

XR=8: LET Y

#G3; TAB 93 "S

128 GO sSUB Z

156 LET GE=INKEYS

168 IF GH="F" THEN GO SUEB 15008
178 IF G%$="D" THEN GO SUEB 12@08
180 1IF GS="C" THEN GO SUB 1&80
1?¢ IF G$="E" THEN GO SUB 178d
208 IF G#="A" THEN GO SUB 2880
219 IF GS="R" THEN GO SUB 38d8a
228 IF G%="T1" THEN GO SUB 3188
238 IF GE="P" THEN GO SUB 3289
2498 IF GH="B" THEN GO SUB 3380
254 IF G%="X" THEN GO SUB 1880
268 IF CODE G%=7 THEN INPUT ="
! RANDOMIZE USR 23296: GO TO 16

278 IF GHs="u*
SR 23348

THEN

RANDOMIZE U

288 TF G&H="""" THEN G SUB =74
&

22¢ IF GEHE="NOT " THEN GO SUE 3
FAG

I@@a TF GE="-" THEN GO SUIB 48dad
318 TF GEHE>"@E* AND GHC* 7" THEN
GO SR 4186

A28 TF GHE="0" THEN Gil SIIB 4360
IXA TIF GHE="T" THEN G SUER 3s813
4@ TF CODE GE=12 THEN G0 SR
45daa

5@ TF GH="S" THEN ILET Bl =1: @G
n SLIR 7a08d3: | FT BlL=¢

36A TF GHE="H" THEN G SIIE 4763
A7A TF GE="1i" THEN G0 SUR Sadd
ARA TF GE="7* THEN LFT ZA=1: &
i SIIR 5308

I92d IF GE="M" THEN Gl SLIB 5500
4@ TF GE="K*" THEN G SUB S5&6d
414 TF GE="L " THEN GO SUUB 5846
420 TF GE="N" THEN GO SURB &7200
4383 G0 TO 1168

1848 TINPUT "": PRINT #G3;TAB 3;i"Xx
t"IX13TAB 185 "Y:"iY1;*“";TAR 17;"

XI1I®3XiTAB 245" "Y1:1";Y

1885 IF CODE INKEY®=13 THEN GO

TO 1845

1816 PLOT OVER 13iX1,Y1

1828 LET GHE=INKEY$

1838 IF IGE>="5" AND GH<{="g") OR
(CODE G%>=8 AND CODE G%<=11) TH

EN GO TO 1056

1835 IF CODE G®%=13 THEN RETURN

1848 GO TO 182

1868 LET X1=X1-{GE="5"

OR CODE G

h
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%=8 AND X1>@) + (G%="8" OR CODE G%

=% AND X1<{255)

1878 LET Y1=Y1-(G$="6" OR CODE G

$=10 AND Y1>@)+(GE="7" OR CODE G

$=11 AND Y1{175)

1875 TNPUT *"*: PRINT #HG; TAB 3; "X
I";M1;TAB 1P3"Y:*}YL§""3TAB 17;"

Ri:"3X;TAB 249;5"Y:";5Y¥1

1488 PLOT OVER 1;PEEK 23&77,PEE

K 23478

1835 PLOT OVER 1;X1,¥Y1

1898 GO TO 1928

1185 INPUT "®": PRINT HG;TAB 3; "X

t"iX15TAB 183 "Y:"jYL3TAB 175 "X1:
"iXiTAB 2453 "Y1:";Y

1118 PLOT OVER 13x,Y

1128 LET GH=INKEY®

1128 IF (GE>="5" AND G&<(="8") OR
(CODE G%>=8 AND CODE G%<=11) TH

EN GO TO 1158

1135 IF CODE G%$=13 THEN RETURN

1149 GO TO 1129

1168 LET X=X-(GH="5" OR CODE G%=

8 AND X>@)+(G$="8" OR CODE G%H=9

AND X<{255)

1178 LET Y=Y-(G¥="4" OR CODE G%=
18 AND Y@} +(GE="7" OR CODE G%=1
1 AND Y<175)

1175 INPUT *"": PRINT HG;TAB 3;"X
P"SXLI§TAB 165 "YI"iY15TAB 17§"X1:
";¥iTAB 29;"Y1:"5Y

1188 PLOT OVER 1;PEEK 23&677,PEE

K 23478

1185 PLOT OVER 1;3X,Y

11969 GO TO 1129

1288 INPUT TAB 8j3 "ANGLE OF ARC?
i LINE 8%: IF 8%>="A" THEN GO
TO 1280

12891 LET A=VAL a%

1282 PRINT #G;TAB 14; "DRAW"

1263 PRINT FLASH 13 OVER 1;AT 2
1-Y1/8,X1/85" *

1264 PAUSE 18@: PRINT FLASH 93
OVER 13;AT 21-Y1/8,X1/8;" "

1285 IF CODE INKEY%=13 THEN GO
TO 1285

1218 GO SUB 1869

1217 PRINT FLASH 153 OVER 13AT 2
1-Y/8,X/83" *

1218 PAUSE 188: PRINT FLASH @3
OVER 13AT 21-Y/8,X/s85" ™

121% IF CODE INKEY$=13 THEN GO
TO 1219

1228 GO SUB 11909

1238 DRAW INK I; PAPER P; BRIGH
T BiX1l-X,¥1-Y,A

1248 GO SUB YN

—SPECTRUM GRAPHICS s v ot i A R

1268 IF INKEY$="Y" THEN RANDOMI

ZE USR ST: RETURN

1276 PLOT OVER 1;X,Y: DRAW INK
I; PAPER P; BRIGHT B;i OVER 1;X1

-X,YI-Y,A

1286 GO TO 1280

1588 INPUT **: PRINT HG;TAB 12"

FREEHAND *

1505 IF INKEY$<>"" THEN GO TO 1t

sgs

1510, PLOT OVER 13X,Y

15928 LET GH=INKEYS

1525 IF G&="M" THFN LET PL=8: I

NPUT “*: PRINT #G;TAB 13; "MOVE":
IF NOT POINT (X,Y) THEN PLOT

OVER 1;X,Y

1526 IF G$="P" THEN LET PL=1: I

NPUT "*: PRINT #G;TAB 18; "FREEHA

ND "

1527 IF G$="E* THEN LET PL=2: I

NPUT "®: PRINT HG;TAE 13; "ERASE"

15383 IF (GHE>="5" AND G&<(="8") OR
{CODE G%>=8 AND CODE G%<=11) TH

EN GO TO 1559

1532 IF (CODE G%=1F AND (X=128 A

ND Y=88) OR PL=8) THEN PLOT OV

ER 1;PEEK 23677,FEEK 23478

1535 IF CODE G®=13 THEN RETURN

1546 GO TO 1516

155@ IF PL=1 THEN PLOT INK Ij

PAPER P3; BRIGHT BjX,Y

1551 IF FL=8 THEN PLOT OVER 13

X, Y

1552 IF PL=2 AND POINT {X,Yi=1 T

HEN PLOT GVER 1;X,Y

1555 LET X=X-{(G$="5° OR CODE G%=

8 AND X>@)+{Gs="g" 0OF CODE G&=9

AND X< 255)

1568 LET Y=Y-{(GZ="4&" (R CODE G%=

16 AND Y>8)+(GE="7" OR CODE G$=1

1 AND Y<175)

1566 INPUT "": PRINT #G;TAB 18;"
T"IX;TAB 175°Y:1";

1567 IF PL=2 AND POINT (X,Y)=1 T

HEN PLOT OVER 1;X,Y

1576 GO To 1518

1608 INPUT TAB 16; "RADIUS *"; LIN

E 8%: IF @%>="A" THEN GO TO 149

a

1416 LET R=VAL 8%: IF NOT R THEN
RETURN

1628 IF X+R>255 OR X-R<8 DR Y+R>

175 OR Y-R<@ THEN RETURHN

1639 CIRCLE INK I; PAPER P; BRI

GHT B3 X,Y,R

1649 GO SUB YN

1668 IF IMKEY$="Y" THEN RANDOMI
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ZE USR ST: RETURN

1678 RANDOMIZE USR RT

1680 GO TO 1680

1786 INPUT TAB 9;"X RADIUS “; LI

NE @$: IF @%>="A" THEN GO TO 17

fo7}

1716 LET XR=VAL B%: IF NOT XR TH

EN RETURN

17286 INPUT TAB 95"Y RADIUS *; LI

NE @%: IF 8%>="A" THEN GO TO 17

20

1725 LET YR=VAL 0%

1738 IF X+XR>255 OR X-XR<@ OR Y+

YR>175 OR Y-YR<@ THEN RETURN

1748 LET NA=XR¥YR: IF NA>386@ TH

EN LET NA=1: GO TO 1758

1745 LET NA=2

1758 FOR N=1 TO 728/NA

17686 PLOT INK I;j BRIGHT B;j PAPE

R P;X+XR¥COS (N/(3&0/NA)¥PI),Y+Y

RESIN (N/(3&8/NA)¥PT)

1778 NEXT N

1780 GO SUB YN

1783 IF INKEY$="Y" THEN RANDOMI

ZE USR ST: RETURN

1784 RANDOMIZE USR RT: GO TO 170

@

1848 INPUT “LENGTH "; LINE @%: I

F @$>="A" THEN GO TO 18090

1818 LET L=VAL 8%: IF NOT L THEN
RETURN

182¢ INPUT *HEIGHT *; LINE Q%: I

F $>="A" THEN GO TO 1828

1825 LET H=VAL 8%

1838 IF X+L>255 OR Y-H<@ THEN R

ETURN

1849 PLOT 1INK I; PAPER P; BRIGH

T B;X,Y: DRAW INK I; PAPER P; B

RIGHT BjL,d: DRAW INK I3 PAPER

P; BRIGHT B;®,-H: DRAW INK I; B

RIGHT Bj PAPER P;-L,d: DRAW INK
I; BRIGHT B; PAPER P;@,H

1858 RETURN

2003 POKE 23728,X: POKE 23729,Y

28602 GO SUB 3490

2803 LET AT=22528+C+32%R

2085 DIM 8(4)

2616 LET 8(1)=ATTR (R,C): LET &(

2)=ATTR (R,C+1): LET &(3)=ATTR (

R+1,C): LET 8(4)=ATTR (R+1,C+1)

2039 LET X1=C¥8: LET Y1=175-R¥%8

2848 DIM B$(16,16)

2080 INPUT "": PRINT #G;TAB 19;"

PLEASE WAIT"

2898 IF BL=1 THEN FOR N=1 TO 1é&

s LET BSIN)="[OIITIIITTIITITIITIT]":

NEXT N: GO TO 2179

2160 FOR Y=8 TO 15

2195 LET Y1=(175-R¥8)-Y

2116 FOR X=8 TO 15

2120 LET X1=C¥8+X

2138 IF POINT (X1,Y1)=1 THEN LE
T BE(X+1,Y+1)="E": PLOT OVER 1}

X1,Y1: GO TO 215@

2148 IF POINT (X1,Y1)=8 THEN LE
T BE&(X+1,Y+1)="[]"

2158 NEXT X

2168 MEXT ¥

2162 IF ZA THEN GO TO S385

2164 RANDOMIZE USR ST

2165 IF YR THEN GO SUB 288&: GO
TO 2580

2146 IF XR THEN GO SUB 27@8: GO
TO 2580

2178 CLS

2180 FOR N=1 TO le&

2199 FOR M=1 TO ié&

2260 PRINT AT N,M;B%(M,N)

2218 NEXT M

2228 NEXT N

2235 PRINT AT 1,195 "MOVE WITH";A
T 3,19; "CURSOR KEYS";AT 5,19; "FI
LL WITH 9";AT 7,19;“DEL WITH &";

AT 9,193 *“ENTER TO END*

2248 LET A=1: LET AA=1

2258 PRINT OVER 13 FLASH 1;AT A
5 AR .

2268 LET GH=INKEYS

2278 IF GH="" THEN GO TO 2248
2285 BEEP .@1,20

27298 IF G$="9" OR G$="(" OR G&="
" DR GHFE="&" OR GH="%" THEN PRI

NT AT A,AA;"M": LET B%(AA,A)="@"

2295 PRINT AT A,AAjB$(AA,A)

2380 IF G$="g" THEN PRINT AT A,

AA; "(0": LET B {AA,A)="[]"

2319 LET AA=AA+ (G%="8" OR CODE G

=9 OR G$="(" AND AAC1&) - (GH="5"
OR CODE G$=8 OR G%="%" AND AA>1
)

2320 LET A=A+ (G$="6" OR CODE G%=
19 OR GE="&" AND A<{16)-{GHE="7" O

R CODE G%=11 OR G%="'" AND A>1)

2325 IF AA>1é& THEN LET AA=14

2326 IF A»1&6 THEN LET A=16

2327 IF A<l THEN LET A=l

2328 IF AA<1 THEN LET AA=1

2336 IF CODE G$=13 THEN GO TO 2

598

2348 GO TO 2258

25¢96 CLS : RANDOMIZE USR RT

2587 INPUT "": PRINMT HG;TAB 9;"S

AME PLACE?"

2568 IF INKEY$<)>"Y" AND INKEY%<3>

ﬂ
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"N*" THEN GO TO 2588

2589 IF INKEY$="Y" THEN LET Cl=

€C: LET R1=R: GO TO 2515

2519 GO SUB 348@: LET R1=R: LET

ci=C

2511 LET AT=22528+C1+32%R1

2512 FOR N=g@ TO 15

2513 LET R(1)=ATTR (R1,C1): LET

8(2)=ATTR (R1,Cl+1): LET @(3)=AT

TR (R1+1,C1): LET R(4)=ATTR (R1+

1,C1+1)

2515 INPUT "": PRINT #G;TAB 1@; "

PLEASE WAIT"®

2516 FOR N=@ TO 15

25280 FOR M=@ TO 15

253@ IF BH(M+1,N+1)="B" THEN PL

OT C1%8+M, (175-R1%¥8)-N

2548 NEXT M

2558 NEXT N

2560 POKE AT,B(1): POKE AT+1,Q@(2

)t POKE AT+32,08(3): POKE AT+33,0Q

(4)

2562 IF ZA THEN GO TO 5368

2563 RANDOMIZE USR ST

2564 LET X=PEEK 23728: LET Y=PEE

K 23729

2565 RETURN

2738 FOR M=1 TO 16

2748 FOR N=1 TO 7

2745 LET T$=B%(8+N,M)

2758 LET B®(8+N,M)=B% (N, M)

2755 LET BSH(N,M)=T%

2768 NEXT N

2776 NEXT M

2798 RETURN

2838 FOR M=1 TO 7

2848 FOR N=1 TO 16

2845 LET T$=B$(N,8+M)

2858 LET B%(N,B+M)=B% (N, M)

2855 LET B%(N,M)=Ts

2868 NEXT N

2878 NEXT M

2886 RETURN

3608 INPUT *

OR Y*"; LINE 8%

3618 IF A%<>"X" AND G@%<>“Y" THEN
GO TO 3009

3920 LET XR=G%="X"

3638 LET YR=Q&="Y"*

3646 GO TO 2800

3188 INPUT **=: PRINT #G;" PRESS
@ TO 9 FOR INK COLOUR"

3118 IF INKEY$<>"" THEN GO TO 3

118

3128 IF INKEY$<"@" OR INKEY$>"9"
THEN GO TO 3126

3130 LET I=VAL INKEYS®

REFLECT ABOUT X

X COMPUTING DECEMBER/JANUARY 1985

SPECTRUM GRAPHICS

3148 RETURN

3288 INPUT "": PRINT #G;" PRESS
g TO 9 FOR FAFER COLOUR*™

32168 IF INKEY%<»"" THEN GO TO 3
218

3228 IF INKEY$<"@" OR INKEY&)>"9"
THEN GO TO 3229

32368 LET P=VAL INKEYS

3248 RETURN

3388 LET B=B=g

3318 RETURN

39488 LET R=18: LET C=15

3416 PRINT OVER 1;AT R,C;* ";A
T R+1,C3"* *

3428 INPUT "": PRINT HG; TAB 45*"M

OVE SQUARE TO POSITION®

3438 LET GS=INKEYS -
3435 IF CODE G%$=13 THEN PRINT

OVER 1§AT R,C§" "1AT R+1,C3" *
: RETURN

3437 IF GH="R" THEN RETURN

3448 IF GE="" THEN GO TO 3438
3454 LET R1=R+(G%E="4" OR CODE G%
=1d AND R<20)-(GE="7" OR CODE G%
=11 AND R:>@)

34468 LET C1=C+(G$="8" OR CODE G%
=9 AND C<(31)-(G%="5" OR CODE G%=
8 AND C:>a@)

3478 PRINT OVER 13AT R,C3" “;A
T R+1,G3" *

3488 LET R=R1: LET C=C1

3498 PRINT OVER 1;AT R,Cj" “;A
T R+1,C3*

3568 GO TO 3439

34618 INPUT *"*: PRINT #GjTAB 8} S

ELECT 1 TO 4*

3620 IF IMNKEY$<)>"" THEN GO TO 3

&2d

3630 IF INKEY$<"1" OR INKEY®>"4"
THEN GO TO 35839

3635 LET GH=INKEYS

36490 LET S=4653&87-VAL GEH*S&B43
3656 POKE 23300,S5-25&4%INT (S/256
): POKE 23381, INT (S/256): POKE
23369 ,PEEK 233@8: POKE 23319, PEE

K 23341

3668 INPUT "": PRINT HG;TAB 19;"*

SCREEN="; VAL G$

3678 GO SUB Z

3698 RETURN

3716 INPUT “TEXT *; LINE TS

3715 LET R=8: LET C=@: PRINT IN

K 85 OVER 13 FLASH 15AT R,C; "M~

3720 PRINT #5; "MOVE SQUARE TO RE

BUIRED POSITION®

3725 IF INKEY%<>*" THEN GO TO 3
25
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373@ LET GE=INKEY%: IF G$="" THE

N GO TO 37308

3749 IF CODE G%$=13 THEN GO TO 3

899

3758 PRINT OVER 15 FLASH @5;AT R
yCi "H"

3768 LET R=R+(G$="6" OR CODE G%=
1€ AND R<21)-(G%="7" OR CODE G%=
11 AND R>8&)

3778 LET C=C+(G%="8" OR CODE GS%=

9 AND C<31)-{({G%="5" 0OR CODE G%=8
AND C>@)

I788 PRINT OVER 13 FLASH 1jJAT R
yCi A

3798 GO TO 3738

IB@@ PRINT INK I; BRIGHT B; PAP
ER P;AT R,CiTS

3816 GO SUB YN

3838 IF INKEY$="Y" THEN INPUT *
*: RANDOMIZE USR ST: RETURN

38935 INPUT **

3849 RANDOMIZE USR RT

3845 PRINT OVER 15AT R,C;"H"

3856 GO TO 3724

3995 DIM SH(18)

3918 INPUT "ENTER TITLE FOR SAVI

NG*"; LINE S%

3915 RANDOMIZE USR ST: BORDER P:
CLS : RANDOMIZE USR RT

3928 SAVE S&SCREENS

3938 RETURN

4818 INPUT "ENTER TITLE FOR LOAD
ING"; LINE S$

4015 IF S&=" * THEN LO

AD ""SCREENS : GO TO 4838

4828 LOAD S$SCREENS

4839 RANDOMIZE USR ST: RETURN
4185 LET CH=1a&a4-VAL G%

4119 LET R=98: LET C=8

4126 PRINT OVER 1jAT R,CjCHRS C
H

4138 INPUT ®"": PRINT #Gj "MOVE BR
USH TO REBUIRED POSITION *

4140 LET G®=INKEY®%: IF G%="" THE
N GO TO 4148

4145 PRINT OVER 13AT R,CjCHR® C
H

4153 LET R=R+(G%="&" OR CODE G%=
18 AND R<21)-(GH="7* OR CODE G%=
11 AND R»>@)

414648 LET C=C+(G%="8" ORrR CODE G%=
© AND C<31)-(G$="5" OR CODE G%=8
AND C>@)

4178 PRINT OVER 1jAT R,CiCHRS C
H

4188 IF CODE G#<»>13 THEN GO TO
4148

4196 INPUT **: PRINT HG;TAB 7j"M
OVE BRUSH TO PAINT®

4195 GO SUB Z

4288 LET G#=INKEY%: IF G%="" THE
N GO TO 420

4228 LET R=R+(G%="&" OR CODE G%=
18 AND R<Z1)-(G$="7" OR CODE G%=
11 AND R>@)

423@ LET C=C+{G$="8" OR CODE G$=
2 AND C<31)-(GH="5" OR CODE G#%=8B
AND C>@)

4232 PRINT 1INK Ij PAPER Pj BRIG
HT B;AT R,C;CHR$ CH

4235 INPUT ®"": PRINT #G;TAB B; "R
OW “;R;TAEB 18; “COLUMN *;

424@ IF CODE G#=13 THEM INFUT ™
": RANDOMIZE USR ST: RETURN

4258 GO TO 4248

431d INPUT "ENTER REBUIRED ATTR
VALUE"“ ;A

4328 IF A>»255 OR AG THEN GO TO
4310

4339 POKE 23328,A

4349 RANDOMIZE USR 23320

4345 IF A>127 THEN LET A=A-128
4344 IF A>63 THEN LET A=A-84: L
ET B=1

4356 LET P=INT (A/8): LET I=A-(I

NT (A/8)%8)

4368 RETURN

4516 GO SUB 3490

4528 PRINT AT R,C;* *";AT R+1,Cj
. oo

4539 GO SUB YN

4549 IF INKEY$="Y" THEN INPUT "
*: RANDOMIZE USR ST: RETURN

45584 GO SUB 3418

4568 GO TO 4520

4403 IF INKEY#<>"" THEN GO TO 4

ada

4518 IF INKEY®="" THEN GO TO 46
1

46208 RETURN

4700 GO SUB 3409

4716 PRINT PAPER P; INK I; OVER
13 BRIGHT BjAT R,Ci" "jAT R+1,

=

4728 RETURN

5618 GO SUB 349809

58280 DIM BHilo,16)

S@3@ INPUT **: PRINT #GjTAB 18;"

PLEASE WAIT"

5848 FOR Y=8 TO 13

58584 LET Y1=(175-R#B)-Y

5668 FOR X=@ TO 15

S@78 LET X1=C¥8+X

S@8@ IF POINT (X1,Y1) THEN LET

2% COMPUTING DECEMBER/JANUARY 1985
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BE(X+1,Y+1)="@"

5898 IF NOT POINT (X1,Y1) THEN
LET BS(X+1,Y+1)=*[J"

5188 NEXT X

5118 NEXT Y

5128 INPUT *": GO SUB 3409

S130 LET Cl=C: LET R1=R

5149 INPUT “": PRINT #G;TAB 10;"

PLEASE WAIT"

5158 FOR N=@ TO 15

5160 FOR M=¢ TO 15

5178 IF BS(M+1,N+1)="@" THEN PL

OT INK I; PAPER P; BRIGHT B;C1%
8+M, (175-R1%¥8) -N

5180 NEXT M

5198 NEXT N

5288 RANDOMIZE USR ST

5216 RETURN

S386 GO TO 2089

53092 POKE 23470,PEEK 23473: POKE
23671,PEEK 23672

S3@5 FOR N=¢ TO 2@G+INT (RND¥4d)
5318 LET R2=INT (RND¥1&)+1: LET
C2=INT (RND¥16&)+1

5328 IF B®(RZ,CZ2)="R" THEN LET
B$(R2,C2)="[": GO TO 5348

5339 LET B%(R2,C2)="N"

534@ NEXT N

5356 GO TO 2507

5348 GO SUB YN

5375 LET ZA=9

S377 LET X=PEEK 23728: LET Y=PEE
K 23729

5380 IF INKEY$="Y* THEN RANDOMI
ZE USR S§T: RETURN

5398 RANDOMIZE USR RT

5488 RETURN

5588 INPUT "": PRINT HG;TAB 8;"S
ELECT 1 TO 4°

SS18 IF INKEY$<>"* THEN GO TO 3
620

5528 IF INKEY$<{"1" OR INKEY®)>"4"
THEN GO TO 5528

5525 LET GS=INKEYS

5530 LET S=653467-VAL GS¥6912
5548 POKE 23342,S-25&6%INT (S/256
): POKE 23343, INT (S/256)

5558 RANDOMIZE USR 23338

5586 RETURN

5688 CLS
5619 PRINT AT 5,133 "STATE": PRIN
T *2TAB 115 "INK. .. .. ";1I: PRINT

TAB 11;"PAPER..."iP: PRINT ’'TAB
115 *"BRIGHT.."5: PRINT ("ON" AND
B=1)+("0OFF" AND B=#4)

5628 PRINT "'TAB 11; *SCREEN #"j
5438 LET S=PEEK 23389+25&4%FPEEK 2

{X COMPUTING DECEMBER/JANUARY 1985

3I3F1: LET S=465367-S5: LET S=5/6%1
?

5448 PRINT S

5645 PRINT "TAB 113°X,Y..... uER3
o

54%@ GO SUB Z: CLS : RANDOMIZE U
SR RT: RETURN

57868 INPUT **: PRINT #Gj;TAB 13;°
OKAY?"

5718 IF INKEYS<>"Y" AND INKEYS<>
“N* THEN GO TO S710

S720 RETURN

58@@ INPUT “": PRINT HG;" MOVE
CROSS LINES TO POSITION®

5868 LET X=128: LET Y=88B

5878 GO SUB 6100

5886 INPUT *": PRINT HG;*® MOVE
CROSS LINES TO POSITION®

5860 LET X=128: LET Y=88

5878 GO SUB 4108

5380 LET GH=INKEY%: IF G$="" THE
N GO TO 5880

589@ IF G$>"8* THEN GO TO S888
5895 IF CODE G$=13 THEN GO TO é
138

5980 GO SUB &108

6@1@ LET X=X+(8 AND (G$="8B" OR C
ODE GH=% AND X<248))}-(8 AND (G%=
"S* OR CODE G%$=8 AND X>7))

4926 LET Y=Y+(B AND (G%="7" OR C
ODE G®=11 AND Y<1&7))-{(8 AND (G%
="4" OR CODE G®=18 AND Y>7))
&@4@ GO TO S87@

4168 PLOT OVER 13X,175: DRAW O

VER 1;8,-175: PLOT OVER 1;@,Y:
DRAW OVER 13255,8

6170 RETURN

4138 GO SUB YN

4149 IF INKEY$="N" THEN INPUT *
": PRINT #G;" MOVE CROSS LINES
TO POSITION": GO TO 5888

4158 RANDOMIZE USR RT

6168 RETURN

6208 GO SUB 3400

4265 IF G$="8" THEN RANDOMIZE U
SR RT: RETURN

4216 PRINT INK I3 PAPER P; BRIG
HT B;AT R,C3 " "$AT R+1,C; "ma"
4220 GO SUB YN

6236 IF INKEY$="N" THEN RANDOMI

ZE USR RT: GO TO &208

4235 RANDOMIZE USR ST

6248 INPUT *": PRINT HG; TAB 1@;"
CONTINUE 2*

6258 GO SUB 5718

6268 IF INKEY$="N" THEN RETURN

6278 GO TO &200
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Animation is the process that
puts life into computer games,
but has far wider uses. The abili-
ty of acomputer to create, move
and display visual information
has only reached the home
market fairly recently,and is
becoming a very popular and in-
teresting application for users at
all levels.

Computer graphics is a term
that means different things to
different people, but generally
covers images that are com-
puter generated, modified,
stored and displayed but need
not necessarily be animated. To
a businessman, ‘graphics’
means histograms, graphs and
other methods of presenting
financial information visually; to
a railway signalman the mimic
display showing train movesis a
form of computer graphic: to a
student pilot on an aircraft
simulator the realistic images
are computer generated. Com-
puter aided design perhaps in-
volves the most complicated im-
agery of all, think about car
design as an example. A good
deal of computer graphics is
merely staticimages that can be
displayed when required,
animation is the art of making
those images appear to move in
such a way that the impression
of a lifelike object is created.
Animation is an art that predates
the computer revolution by quite
a long time and its application is
a practised skill. Cartoons are a
much loved example of film
animation and such films have
given pleasure to millions, but
few of these millions have ever
given much thought to the sheer
effort involved in producing
those cartoons. In one second of
film there will be twenty four
frames and each frame is an in
dividual picture showing a stage
in the motion of the animated
object, It doesn't take much
mental arithmetic to work out
how many individual pictures
there are likely to be in a ten
minute cartoon feature.

Cartoons are an example of
drawn animation that uses the
skill of an animator to draw a se-
quence of individual pictures
which, when filmed, give the im-
pression of motion. There are
other techniques of animation-
model, cutout and rostrum (con-
trolled camera) animation are
examples.These techniques are
more suitable to the use of com-
puters to aid such activity,
drawn animation is more directly
applicable to using computers to
replace manual techniques and
thid is the main topic of discus-
sion here.

Animators in the film industry
are skilled people and the suc-
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wise Moves

Michael Spencer shows us some ways of
getting things moving around the

screen.

cess of the work depends on
their grasp of two factors-timing
and realism. Correct timing can
convey the impression of anima-
tion well and that timing ought
to reflect the behaviour in the
real world of the object being
animated. Realism ensures that
the object and its behaviour
reflect the laws of motion and
the presence of gravity. These
technigues have been built up
ovEer many years and it is only
their application in the use of
computers that is new — the
computer screen is only another
medium on which to display im-
ages [it may be called electronic
paper), The computer may also
be a means to an end, com-
puters as animators’ tools are
having an impact on the film in
dustry. Remember the Walt
Disney film TRON about a com-
puter programmer and his battle
against a wayward super com-
puter? A good deal of that film
was made by using computer
animation and still graphics — a
novel approach that created a
stunning impact. Computers
can take the tedium out of the
process of producing images for
animation — a single image
can be manipulated to a new
position, size or shape by apply-
ing mathmatical routines, Taken
to an extreme it may be possible
to produce a complete film in a
few years time, and indeed a
Hollywood film company is us-
ing a CRAY super computer to
cope with the fantastic number
of calculations involved in such
processes. This machine made
its debut code cracking in
American for the Government
and has since made contribu-
tions in many other fields.
Animation itself involves
three basic processes —
preparation of the image,
manipulation and display. It is
the manipulation that is at the
heart of the technique of anima-
tion. The computer offers the
electronic paper for us to exploit
and the characteristics of that
paper determine what sort of
animation is possible. There are
three sorts of graphics that can
be created on most home com-
puters block, pixel and line

graphics. Block graphics involve
the use of character sized
shapes (see the top row of the
Spectrum keyboard) which may
be used individually or as part of
larger shapes which can be mov-
ed around the screen. The pro-
gram in figure one creates such a
shape and moves it around, The
program is reasonably effective
and shows some of the basics of
simple animation. An image
drawn on the screen is erased
and a new image created in a dif-
ferent place which gives the ap-
perance of motion. A variation

a very reasonable resolution of
176 by 256 pixels each of
which can be individually set
and tested. In case of a single
pixel being moved around the
screen the technigue is similar to
block graphics, the pixel is set
and unset (erased) and moved to
a new position after appropriate
delay. Groups of pixels make up
the high resolution screens that
form the bulk of a computer
games attractions. These
shapes can be animated by deal-
ing with the individual pixels that
make them up. Collision deted-

&

£ CLS
LET
LET
FOR

A " B g"
B$="
I=8 TO 21§

PAUSE 35

NEXT I

186 GO TO 38

P4 REM BILOCK GRAPHILC AMIMATION

PRINT AT I,12}A%

PRINT AT I,12)B%

Figure |

of the technique would be to
surround the image with blank
characters to erase parts of the
old image at each move. If no
blanking took place — using
either method — then the effect
would be spoiled by the image
leaving a visible trail, the image
is being drawn and redrawn to
the same piece of electronic
paper. The technique is summed
up as draw, wait, erase and re-
draw. Block graphics are useful
but a little boring, so fortunately

we have access to pixel

graphics.

Pixels

Pixel graphics are much simpler
for they are single points on the
screen that can be turned on and
off and, most importantly, their
state may be tested. Pixel
graphics introduce the idea of
resolution — the higher the
resolution (the number of pixels
in a given area) the better the im-
age. The Sinclair Spectrum has

tion is a computer inspired
technigue where the collision
between two objects on the
screen can be detected and the
appropriate action taken.
Shapes can be made to rebound
from obstacles, a method used
to great effect in bat and ball
games. Collisions can lead to ex-
plosions which is again a widely
used technigue in the most
popular arcade games.The pro-
gram in figure two illustrates
pixel animation and collision
detection.

Some computers support
Sprite graphics, unfortunately
the Spectrum does not,
although some users have
managed to write interrupt
driven software that gives a fair
implementation of this feature
which is normally supported by
a dedicated chip. A Sprite is a
shape that is defined and moved
around the screen by dedicated
software, and usually suports
full collision detection. The pro-
gram in figure two has simple
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collision detection where the
place the pixels will occupy next
isteasted to seeif it is possible to
move there. A realistic rebound
is programmed in rather than a
straight reversal of course if a
collision is detected.

Lines

Line graphics can be the most
satisfying because they can be
used to make up wire images of
objects, giving a three dimen-
sional effect. That object can be
moved realistically around the
screen and even rotated around
variour points. Wire images
have been used in some com
puter games but are probably
best known in such applications
as building and car design. The
program in figure 3 is an exam-
ple. These are the three main
ways of producing graphics on
most home computers and for-
lunately we have access to all
three on the Sinclair Spectrum.
It has to be said that the best
animation on the Spectrum will
be written using machine code
rather than BASIC because
machine code is a good deal
faster. BASIC is easy to unders-
tand, and has been used in the
examples here for clarity,
though it can cause tlickering
and other odd eff=cts and
rdetra. 1 from the effect that you
dre trying to achieve

I'he actual process of anima-
tion on computers is a good deal
different from that using hand
drawn images and film. A com
puter really only undertands
numbers, so that images shown
have to be digitised to coor-
dinates and these coordinates
manipulated to produce new im-
ages in different positions. Do
that quickly enough and you
have animation. In extreme
cases a single drawing may be
made and many different im-
ages made by mathematical
manipulation. For example, an
Image may be made wider or
taller by altering values along
One axis, give a computer two
images, one bigger than the
other and the computer can be
programmed to produce a new
image between the two sizes —
this is known as an in-
betweening. Animation implies

seen some really funny cartoons
where some of the humour has
been about the ability of a
character or object to survive
impossibly destructive situa-
tions — for example holding a
bomb when it goes off, being
squashed flat or streched,
Twist, skew, shear, bend and
explode can all be used to great
ettect. Explosions seem to
charactersise the even popular
arcade game and it is worth
knowing how to do this.

Bang!

The basis of an explosion effect
is that the image breaks up and
moves apart from a central
point. The imageis initially chop-
ped or minced into short lines or
pieces and these move radially

out from a central point. Most
explosions are a variation of this,
for example the bits of the ex-
ploded image can be made to
tumble, flicker or leave trailing
images as it moves apart. The
image may be exploded into
single pixels that change colour
rapidly as they maove outwards,
A computer can generate useful
sound effects to accompany
this visual extravaganza which
makes the whaole process mare
effective.

Manipulation in size is one
technigue that a computer can
do guickly without the need for
new images to be drawn, digitis-
ed and stored. It is simply a mat-
ter of arithmetic to alter the size
of an object. For example
characters can be made larger
by scanning the character

28 REM
38 CLS
43 REM
58 FOR
O LF
68 NEXT I

B8 NEXT I

P8 GO TO 229:
166
118 PLOT X,Y
128 PAUSE 4
138 RETURN

158 PLOT
168 RETURN

198 IF POINT
AND POINT
D POINT

200 1IF POINT
.AND POINT

218 RETURN

14 REM PIXEL GRAFHIC ANIMATION
AND COLLISION

DRAW BORDER
I=1 ToO 2@&:
FRINT AT I,3@)"m"

76 FOR I=1 TO 3@:
;"W": PRINT AT 20,1;"m"

REM MAIN PART
REM PLOT SUBROUTINE

148 REM UNPLOT SUBROUTINE
OVER 13X,Y ;

1786 REM COLLISION DETECTION
1884 REM SUBROUTINE
(X+XDIR,Y+YDIR)=1
(X+XDIR,Y+YDIR+1)=1 AN
(X+XDIR,Y+YDIR-1)=1 THEN
LET XDIR=XDIR¥*-1
(X+XDIR,Y+YDIR)=1
{X+XDIR+1,Y+YDIR)=1 AN
D POINT (X+XDIR-1,Y+YDIR)=1 THEN
LET YDIR=YDIR#*-1

229 REM MAIN LOOP

DETECTION

PRINT AT I,1

PRINT AT 1,1

square and reproducing the im-
age larger or smaller. The pro-
grame is figured four does this
four one character and displays
an image twice the size at a dif-
ferent place on the screen. It
achieves this by scanning all the
sixty four pixels in the character
square and displaying them
doubled up on both axis, It is a
simple matter to adapt this pro-
gram to reproduce a character
that is stretched taller or wider
by only adjusting the values on
one or the other axis. This
technigue, because it works at
the pixel level will also expand
any shape. In BASIC it is rather
slow, in machine code itis much
faster and can be used to great
effect.

Perhaps the mast exciting
possibility for a home computer
user is to make use of line
graphics and produce a three-
dimensional representation of
an object that can be rotated in
any given direction and create
some illusion of movement, The
wire frame image depends on
coordinate geometry to
manipulate it, it is a matter of
numbers and few rules. The big
gest problem is that the televi-
sion or other computer screen is
only two-dimensional. Perhaps
one day hologram technology
will have advanced enough so
that three-dimensional images
can be projected into a living
room like a super television, but
until then we must rely on the
eye being fooled by two
dimensional trickery. Perspec-
tive drawings do this and the
Renaissance artists were
masters of the art and produced
some remarkable paintings and
drawings. The keys to such
works of art is the ‘vanishing
point’. Looking along railway
lines, the tracks appear to con-
verge at a point — this is a
vanishing point. These drawings
are made with reference to such
a point which is often off the
paper.

3D

In three-dimensional reality we
can describe an object by
reference to three axis- x,y and z
as they are conventionally
known. When measuring an ob-

- -
change, so that images 238 LET x=7@: LET Y=100: LET XD ject we normally described the
presented sequentially appear IR=-3.1: LET YDIR=|\ dimensions in terms of length,
to move. The basis of animation 248 GO SUB 178: REM COLLIDED? width and height, but in order to
nvolves a number of key o i describe an object in terms
glements that help produce the EDR I SUBR LIS HEW BLOT suitable for computer graphics
desired effect. The obvious is 268 GO SUB 148: REM UNPLOT we must describe the object in
change in size or shape, others 278 LET X=X+xXDIR distances from an origin point.
include change in speed, angle, The origin can be a corner of the
colour, position and perspective AR LRI Y= YDIR object itself or further away, the
— remember these are anima- 298 GO TO 24@ Figure 2 object may be viewed from the

tion technigues and not com- origin or another point. This in-

puter techniques. We have all troduces the idea of how we can
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19 REM CUBOID DRAWING 1# REM DOUBLE SIZE CHARACTERS
280 LET OX=35¢: LET OY=4@ 26 LET XC=1: LET YC=1
38 LET A=38: LET B=48: LET C=1 38 PRINT AT 18,18; "A"
5: LET D=2g 43 DIM A(B,B8)
48 PLOT OX,0Y 50 REM SCAN CHARACTER
58 DRAW @,A: DRAW B,#: DRAW @&, 49 FOR X=@¢ TO 7
-A: DRAW -B,0 78 FOR Y=8 TO 7
48 DRAW C,D: DRAW B,8: DRAW -C B IF POINT (X+8@,Y+88)=1 THEN
D LET A(X+1,Y+1)=1
78 PLOT OX+9,0Y+A: DRAW C,D: D 99 NEXT Y
RAW B,%: DRAW -C,-D 198 NEXT X
88 PLOT OX+C,0Y+D: DRAW &,A: D 118 REM REPRODUCE ENLARGED
RAW B,8: DRAW &,-A 126 FOR X=1 TO 16
93 LET A=A+1: LET B=B+1: LET C 13 FOR Y=1 TO 16
=C+1: LET D=D+1 148 LET YC=INT (Y/2): IF YC=08 T
188 STOP HEN LET YC=1
Figure 3 158 IF A(XC,YC)=1 THEN PLOT X+
96, Y+84
Y 160 LET XC=INT (X/2): IF XC=8 T
|~ HEN LET XC=1
178 NEXT Y
186 NEXT X
& Figure 4

make a flat two-dimensional
reprasentation appear three-
dimensional and provide the
basis for animating such an ob-
ject. The diagram in figure 5
shows how a single point view-
ed from the origin of the coor-
dinates(x,y and z) can be
represented on the picture plane
at a set distance from the view-
point. The picture plane of
course is our television screen
and the x and y coordinates of
the point on it with respect to
the bottom left hand coner are
calculated as x times (distance
of picture plane to viewpoint
axis divided by z). This is called
transforming and is good for any
object where the viewpoint and
the origin of the coordinate
system are the same place,
Some degree of animation is
now possible once the three-
dimensions are transformed into
two on the picture plane. The
®,y coordinates can be
transformed around the screen
— enlarged, reduced, moved or
rotated and the perspective
altered by shifting the picture
plane. Rotation presents an in-
teresting problem because one
has to resort to sines and
cosines to solve the shifting of x
and y coordinates about the cen-
tre of rotation. Taking an anti-
clockwise rotation through a
specified angle, A, then the new
coordinates of the point x,y will
be calculated as x cosine A-y
sine A for the x coordinate, and x
sine A +y sine A for the y coor-
dinate. This idea is incorporated

VIEWED POINT AT x,y,z

z AXIS

PICTURE PLANE (SCREEN)
PARALLEL TO x,y PLANE

TRANSFORMED

x=0

POINT AT x,y

y=0
(ON SCREEN)

x = x(dfz)
y'=yld/z)

d =DISTANCE OF PICTURE
PLANE FROM ORIGIN

Figure 5,

ORIGIN AND VIEWPOINT
(0,0,0)

e e e A s o T e 3 S T P PP T o Tt o
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into the program in figure 6
which draws a cube then rotates
Into @ new position,

Line graphics are particularily
suitable for these sorts of
transfermation, though it must
be said that the mathamatics
can become quite complex
when trying to view the object
from any point other than the
origin of the coordinate system.
Naturally for flicker free anima-
lion machine code is essential as
there may be a large number of
calculations involved in
transforming each point on an
object. Combinations of block,
pixel and line graphics can be
SEEBN In many animated com
puter games as well as more
serious applications but it must
be said that really complex
animation is the preserve of
muchlarger and more expensive
computers. What is needed in
the home computer market is
dedicated software that will
adllow easy and fast animation by
coping with the transformations
necessary, the software can be
rather like the sprite graphics
support available on a chip in

some computers.

18 REM SIMPLE ROTATION OF

280 REM CUBOID SHAPE

30 LET ANGLE=-.15: REM APPRHOX
18 DEGREES CLOCKWISE

49 DIM X(8): DIM Y(8)

58 REM COORDINATES

46 DATA B9,80,80,110,128,110,1
20,80

78 DATA 95,166,9%5,136,135, 139,
135, 1808

860 REM NOMINATE CENTRE OF

98 REM ROTATION AT 189,110

186 FOR I=1 TO 8

116 READ X(I),Y(I)

128 NEXT I

139 GO SUB 198: REM PLOT SHAPE
149 REM MAKE RELATIVE TO CENTRE
156 FOR I=1 TO 8

1680 LET X(I)=X(I)-166: LET Y(I)
=Y(I)-119

178 NEXT I

186 GO TO 416: REM TO ROTATE
198 REM DRAW CUBOID SUBROUTINE
286 CLS

216 PLOT X(1),Y(1)

228 DRAW X(2)-X(1),Y(2)-Y(1)
230 DRAW X(3)-X(2),Y(3)-Y(2)
248 DRAW X(4)-X(3),Y(4)-Y(3)
258 DRAW X(1)-X(4),¥(1)-Y(4)

Frgure 6

268 PLOT
278 DRAW
280 DRAW
298 DRAW
388 DRAW
319 PLOT
328 DRAW
3309 DRAW
348 PLOT
352 DRAW
368 PLOT
378 DRAW
388 PLOT
398 DRAW
488 RETU
418 REM
428 REM
438 FOR
448 LET
Y{I)#SIN
458 LET
v (1)#COS
4460 NEXT
478 REM
488 FOR
+188: LET
498 NEXT

588 GO SUB 198: REM PLOT AGAIM

518 STOP

X(5),Y(S)
X&) -X(5),Y (&) -Y(5)
X(7)=-X(&) ,Y{7)-Y (&)
X(8)=-X(7),Y(8)-Y(7)
X(5)-X(8),Y(S5)-Y(8)
X(4),Y(4)
X{(8)=-X(4),Y(8)-Y(4)
X(5)-X(8),Y(5)-Y(8)
X(1),Y (1)
X({S)=-X(1),Y(5)-Y(1)
X(2),Y(2)
XK1&)=X(2),Y(&)-Y(2)
X(3),Y(3)
X{Z)=-X(3),Y(Z)-¥(3)
RN
APPLY ROTATION
TO COORDINATES
I=1 TO 8
X{I)=(X(I)*COS AMGLE) -1
ANGLE)
Y(I)=(X(I)¥SIN ANGLE) +!{
ANGLE)
I
CALCULATE SCREEN COORDS
I=1 TO 8: LET X{I)=X(I)
Y(I)=Y(I)+11@
I
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Moving in circles can produce some
interesting results as Simon Palmer

demonstrates.

Almost everybody will have
played with a Spirograph at
some time, It is a set of toothed
wheels, like gears which pro-
duce intricate patterns. One of
the gears is pinned to a piece of
paper, while the other is pushed
around it by a pen which pokes
through onto the paper. The pat-
terns which are produced de-
pend on the sizes the gears, and
the position of the pen hole in
the moving gear. These effects
are reproduced on a Spectrum
computer by this program.

The format for a call to the
machine code program is RAN-
DOMIZE USR 65274: REM
a,b.f,m,r where a and b are the
coordinates of the centre of the
pattern on the screen, f and m
are integers which are the radii
of the fixed and moving gears,
and r is the distance of the pen
hole from the centre of the mow-
ing gear.

The program is based almost
entirely on the Spectrum Basic
interpreter’'s calculator (called
by a RST 0028). Thisis controll-
ed by a string of literals im-
mediately following the call
which describe what needs to
be done, adding multiplying and
so on. Particular use has beean

and storing facilities which are
normally used for the
calculator’s memory area to
manipulate numbers on the
calculator stack (a plan of which
is given in figure 1),

Functions

The functions of the different
sections of program are:

FEFA — FF40 get the
arguments from the REM state-
ment which must immediately
follow a USR call to this pro-
gram, and put them on the
calculator stack after the six
dummy values at the bottom to
replace the calculator's memaory
area, of at any time an error is
detected a jump is made to
1C8A which stops the BASIC
program and produces an error
report.

FF41 — FF54 calculates the hof
of f and m.

FF55 — FF74 calculates the
size of angular increments A8
and the total number of themina
complete pattern.

T ml8 ri8

{158 ,E88! ioE mig& rl18
{1265 . .&6) F38 m-18 s -=-1&
values of COS8, SING, COSg, FFBC FFEZ2 checks to see

SING(COS & SIN denote (f + m)
cosB& (f + m) sin®, and COSE&
SIN@denote rcosfand r sin@) and
calculates cos/8, sin A8, cosA
Band sin/AF .

FFE8B — FF9D increments 8 (by
changing COS8and SIN &).

FFOE — FFAF increments & (by
changing COS@and SING).

FFBO — FFBB calculates the plot

whether (x,v) is on the screen, if
soitis PLOTted by a USR call to
22DC.

FFE3 — FFFZ2 decrements the
step count, if this is not zero and
there is no keyboard break, then
the loop is executed again.

FEEZ2 FFFE resets the
calculators memory area and
clears the stack.

made of the number fetching FF75 — FFBA sets the initial position (x,vy). FFFF returns to BASIC,
Stack M.
g 19 REM SPIROGRAM

sel-mem get-mem cantents 28 CLEAR &5273
co EQ calc0
ci E1 calci 38 LET P=14PEEK 237304 256&6#PEEK
c2 E2 calc2
Cc3 E3 calc3 £ Ao
cq Eq calcd 4@ GO SUB 1086
e it sl S0 INPUT *(*1a§","ibi") ¢"5#s°
cr E7 b me"im;®" r*sr
c8 E&8 f .
o E9 o &9 RANDOMIZE USR P: REM a,b,+,
CA EA r m,r
CB EB t
oc EC A0 78 GO TO 5@ \
cD ED cose 19086 REM poke SpiroGram
CE EE Siv @ i
CF EF cas Ag 1918 LET d=p
Do FO sin 5O 1828 DEF FN d(d$)=(d%<{="9")%(COD
o1 F1 cose o —mpam
D2 F2 SN & E d$-CODE "@" )+ (d$>="A")#(18+COD
D3 F3 cos NG E d$-CODE "A")
2 o s Ao 1636 READ d$
D6 F& ¥ 1948 POKE d,FN d(d®{1))#1&+FN d(

dE(2))

LI T ST ST E TR e e oy e e e e e e ST e e e e St ST R T L T e e el e e S S e
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1956
18660
167a
1988
1873
1199
1286
1214
1226
123a
1248
1258
12468
1278
1280
129@
1386
1314@
1328
133a
134a
1358
1348
137a
1384
1394
Laaa
1418
1428
1438
144a
1458
14468
1478
1488
1498
158@
15109
1528
1538

LET d=d+1
LET d%$=d%(3 TO )

IF d%{>""

READ

IF d#<{>"" THEN GO TO 1849

ds

RETURN

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
NATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

"DFFE3ZAZ@83I9E7"
"FEEAZB34ESFDCBO1 "
"BEJ&PS 18ASDFFE2C "
"2026C5E7CDFB24C1 "
"FOCBA#176281A19ED"
"FDCBO17EZA15E122"
*5DSCFDCBOIFEEFAG"
"APAGAGAPAS3IE18D1 "
"C3BALC2AA3ISC2248"
" SCEFEBZAEYZAEBEC"
"A33&0@A2A1EB3I202"
"313708F982A3310F "
"3189F1B31ESE?@5A1"
“OFEAGAZAEBETOF2ZA"
"GFG4273 1 EPPA4EBAS "
"PAZ7CROZASEBESAF "
"ABGEC2AEC IFEAABES"
"EF?PASA1OFECA431 20"
“@1 1F3REFEEEF@4ED"
"FOAAAAFEDEF@4EEF@"
"@4ARCNO2CEA2F2F3"
"@4F 1FAG48FF 1IF384"
"F2F484@83D182D282"
"ESEDOFF 10F27E7EE"
"OFF20F27F5360822"
"F6360F1EFS3440BA"
"AOFFB3378314F&34"
"4@BOPAAFAIITOABA"
" 348ABAPSDCZ222D3I3"
"H2O2G2PEBA1A3ICBI "
"@Aa438188738CD549"
"1F3898B219253C2248"
"S5C2A635C22655CCP"

THEN GO TO 1848

FEFA DF

FEFE FE3JA
FEFD 2039
FEFF E7

FFOOD FERA
FFO2 2034
FFOL ES

FFO5 FDCBOLEE

FFO9 0&O5
FFOR 1805

FFOD DF
FFOE FE2C
FFLO 2026
FF12 05
FF13 E7
FF1L CDFB2L

PROG

ARGS

FIRST

RST 0018 fetah char being interp'd

cP A,38 ia 4t a men
JR NZ,ERROR  if not jump te EWRCR

RST 0020 fotch mext echar to be intarp'd

CP A,EA ia it a "REN"
IR NEZ,ERROR  if not jump to ERROR

PUsH HL the address of the arguments

RES 7,(IT+01) reset bit 7 of (FLAGS)

to check syntax of arguments

ID B,05 number of argumsnts

JR FIRST Jump to flrst, there i3 no
saparater before First arpument

RET 0018 fetch char being interp'd

CP A,2C la it a w.m
JB NZ,ERROR  if not juwp to ERROR
PUsH BC the arpument cesht

RST 0020 fateh next char to be interp'd
CALL 2LFB call the expression evaluator

ZX COMPUTING DECEMBER/JANUARY 1985
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FF17 C1
FF18 FDCBOLTH

FFL1C 281A
FF1E 10EF

FP20 FDCBOLTE
FF2h 2015

FF26 El

FF27 225050
FF2A FDCHOLFE
FF2B BF

FF2F AQ

FF30 AQ

AO
FF3z Ao
AQ
a0

FF35 38
FF36 18D1

FF38 CIaALC
FFIB 2A635C
FFIE 226850

FFL1 EF
FFL2 ER
FFL3 24
FFLd E9
FPLS 24
FFLG EB
FFPLT EC
FFLE O3
FFLS 36
FFiA 0002
FFLC D1

FFLD EB
FFLE 32

FFLF O2
FF50 31
FF51 37
FF52 COF9
FFSL 02
FF55 A3
FF56 31
FFST OF
FF58 31
FF59 OF
FFSA 1B
FF5B 31
FF5C E8
FF5D B9
FF5E 05
FFSF AL
FRSO OF
FF61 BA
FRA2 O
FFE3 24
FFGL B8
FP6S B9
FPb6 OF
FPS7 24
FF&B OF
FPED 0L
FROA 27

PECTRUM GRAPHICS

ERRCR

BEGIN

UCLID

ORORD

POP BC the argument count

BIT 6,(IT401) set (NZ) if numeric expression
reset (Z) 1f atring expression

JR Z,ERROR Jump to ERAOR 1f string axp.

DJNE NEXT decrament argument count,
if more to do jump to next
BIT 7,(T¥+01) set (NZ) if interproting
reset (2) if syntax checking

JR NZ,BEGIN Jump to BEGIN if arguments have
bean stacked by expr. evaluator

FOP HL address of arguments
LD (505D),HL  restors (CH-ADD) to first argument
SET 7,(IY+01) to interpret argumenta

RST Q028 call the calculator

DEFB put aix dummy values at the

LEFE bottom of the ealeulator atask
DEFH for the caleulator to use

DEFB instead of MEMROT (enables the
LEFR set=mam £O,C1,.. & get-mem BO,21,..
DEFB Literals to be used)

DEFE end-cale

JR ARGS jorp o ARCS, add arguments

a,b,f,m,r to the stack in
poaitions 6,7,8,9,A respectively

JP 1084 stop program and produce
arror report
LD HL,(STKHOT) address of the bottom of

tha caleulater stack

LD (MEM},HL  address of the area used for
calculators memory (usually MEMBOT)

RST 0028 call the calenlator
OEFH get I

sbooluta |l

get m

sbsolute |ml

gat [l

get Il

aubtract  |£l-|m

less-0

jump if |£|<|m| to cmDRD

exchiange ao that larger number 1 i3 on
top of smallar numbar a

get a

1-mod-a returns remainder and quotient
on top of stack

delete the quotient
duplicate the remainder
greater-0

Jump 1f remainder. O ta UCLID
delete the zera remainder

const-§

duplicate

add n
duplicate

add n
nogata -Zn
duplicate

gat T

gat m

divide f/m
eonnt-1

add 1+ f/m
get ¢

mltiply w1+ £/m)
abaolute [r{1+ £fm)

gat I

get m

add f4m

absclute [fm|

add |£4m] + |r{1+ £/m)]

miltiply =2n(1f+ml + |r(1+ £/m)])

integer INT( -2n(lfdml + | r(2+ £/m)|0)

a7
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8B -B8 ) an Ritelti 15888 »-21 r-@1
FFEE 31 duplicate number of steps in one circuit
FF&C E9 get m
FF6D OL melbdply
FPERE EB get hef
FFEP 05 divide
FFT0 24 absolute
FFT1 27 integer  poad{=an{|tml + |p(1+ t/n)|))
FF72 CB set £ mmber of steps in complete pattern
FF73 o2 deleta
FF7L 05 divide  -2n/INT( -2n(|f+m| + |F(1+ £/=)]))

largest angular increment which will
not leave gapas in the pattern
FF15 EB get £
FF76 E9 get m
FF77 OF add f4m = CO8 & —= mem-0D
FF78 AD congt=ll O == S5IN 8 == mam=-0E
FET9 EC get 48
FPTA 20 cos con A8 -+ me=-OF
FFTB EC get AB
FFTC 1F sin ain A8 = mam- 10
FF7D EA get » r =005 0 =mam-11
FFTE AD congt=0 O ~=5IN @ = mem-12
FF7F Ed gat £
FFED E9 get m
FFE1 05 divide f/m
FFA2 A1 canst-1
FFE3 OF add 1+ i/m
FFBL BC gat A9
FF85 0L miltiply 48 = (1+ £/m)ie
FPEd 31 duplicate
FFE7 20 cos
FF28 01 axchange cos Af == mem=13
FFE9 1F ain sin AR - mem-15
FFEA 38 DEFH end-cale
FFER EF LDOF RST 0028 call the celoulator
FPEC == DEFB get SIN ©
FFED EF get cos A8
FFEE Ol miltiply SIN 8 cos A@
FFEF ED get COE @
FF90 FO get sin 48
FF91 04 miltiply 008 & sin AR
FF32 OF add SIN(6+) = STN 8 cos 48 + COS 8 sin A8
FF93 ED get COS &
FF3l EF get cos A8
FF95 O mltiply COS @ cos A9
FP96 EE get SIN &
FF97 FO get sin AB
FF98 0L multiply SIN @ ein A®
P99 3 subtract COS(E+88) = COS © cos A8 - S5IN © ain A8
FF9A CD set 005 &
FF9B 02 delete
FF9C CE set SIN ©
FFOD 02 delete
FFIE F2 get STH @
FFIF F3 get cos AR
FFAD Ok muiltiply SIN @ cos AB
FRA1 F1 get COS @
FFA2 Fi get sin Af

FPAZ OL
FFAL OF
FFAS F1
FFAG F3
FPAT OL
FFAR F2
FPAD FL
FPAA OL
FFAB 03
FFAC D1
FFAD 02
FFAE 12
FFAF 02
FFEO Bb
FFBL ED
FFE2 OF
FFE3 F1
FFEL OF
FFBS 27

FFBG E7
FFET EE
FFR& OF
FFE9 F2
FFEA OF
FFEB 27

FFEC F5

FFED 36

FFEE 0022

FFOO Fé

FFU1 36

FFC2 OOIE

FFCL F5

FFCS 3LLOBODOFF
FFOA O3

FFOB 37

FFCC 001k

FFUE F&

FFCF 344L0BOODAF
FFOL 03

FFD5 37

FFDé 000A

FFD& 3LB0BO0ODC22

FFDE 2D
FFDF 3302
FFEL C2
FFE2 02

FFE3 EB
FFEL Al
FFES 03
FFES CB
FFET 37
FFEE 0004
FFEA 38
FFEB 1807
FFED 38
FFEE CDSL1F

FFF1 3898
FFF3 219250

FFFPé 226850
FFFQ 2A535C
FFFC 226550

FFFF C9

KPLOT
FIOTD

CONT

miltiply 005 @ sin Ad

add SIN(A+AF) = SIN @ cos AP + COS @ ain AP
get 005 @

get cos A9

miltiply COS @ cos AP

get SN @

get =in AP

mltiply SIN # sin A8

subtract COS(E+A8) = COS @ cos AD - 5IN @ sin A9
et CO5 @

delete

set SIN @

delete

get a

get COS @

add

get COS P

add

integer x = INT(a+ COS @ + CO3 #)
= INT{a+ (f4m) cos B + r cos @)
mem-15

get b

get STH @
Add

get SIN @
add

integar ¥ = INT(b+ SIN 8 + SIH @)
= TNT(tek (f4m) sin @ + ¢ ain @)
=em-16

get x

less-0

Jump to NEIOT if x'<0
get ¥

less-0

Jump to WPLOT if y <0
get x

sthk-data 255 decimal
subtract

greater=0

Jump to NPLOT if x> 25G5dac
get ¥

sth-data 175 decimal
subtract

greater-0

Jump te WPIOT Af y>175

sth=data 22DC hexadacimal
address of FIOT x,y routine

U5R 2all ta FIOT routine
Jump tp FLOTD
delete ¥

delete x or value retumed by USR
if FIOT reutine was executed

get &
const=1
subtract
set t
greatep-0
Jump to CONT if £ >0
end-zale
JR BN
end-cale

CALL 1F5L return O (earry flag set)
unless 'break' 1.e. caps shift
and space keys being pressed

JR €, LooP continue if no break

1D HL,509C =MEMBOT tha address af the
calculatora normal memory

LD (MEM),HL
LD BL,(STKBOT) address of stack bottam

1D (STKTOP),HL delete the stack by overwriting
the address of tha stack top

RET retum to BASIC .
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The UDG Bank

CRAPHICS FEATURE

84 UDGs must be enough for anyone. B.
J. Kamphuis shows us how to achieve
this on a Spectrum.

B/

User Defined Graphics are a
valuable and relatively easy
means of producing arcade ac-
tion, background pictures or
business graphic details,
Although twenty one are easily
obtainable, it is surprising how
often you find you could do with
a few more.

There are many ways of get-
ting an increased number of
UDGs and B. J, has adopted the
method of storing four banks
which are transferred to and
from the set UDG area of
memory asrequired. Now if 168
bytes have to be moved by
BASIC a noticable delay is in-

I REM

X REM

37,176, 2081

2 REM 16K version

1 CLEAR 31231:
35,35, 126, 254,87, 202, 30, 122, 254,
76,282,640, 122,201,3%, 126,214, 48,
33,88,127,17,8,122,130,87,1, 148,
®,237,176,201,3%,124,214,48,17,8
8,127,33,0,122,132,163,1, 168,08, 2

DATA 42,93,92,

28 FOR +#=31232 7O 31248: READ
a: POKE f,a: NEXT #
I@ FOR #=312482 TO 31279 READ
a! POKE f,a: NEXT 4
48 FOR +=31292 TO I1399: READ
a: POKE #,a: NEXT +
e
)
-

troduced so a short machine
code routine is used to keep the
program moving smoothly. The
UDGs are stored in four banks
named, not surprisingly, bank1,
bank2, bank3 and bank4. Every
bank can be transferred to the
‘active’ or normal UDG set and
back.

To define a bank all you need
to do is set them up as ordinary
UDGs from BASIC as normal,
then use this program to store
the characters in the memory
reserved for that bank, To move
a bank of UDGs to the storage
area all you have to do is use the
command, either from a BASIC
program or as a direct com-
mand: RANDOMIZE USR ad-
dress: REM W1

Now 'address’ is either
64000 or 31232 depending on
whether you have a 16K or 48K
Spectrum, and the "W" after the
REM tells the machine code
routine to write from the normal
UDG area to store, and the '1°
tells it which bank to use.
Therefore when setting up your
UDG banks you will use W1,
W2, W3 and W4 depending on
which bank you are working on.

The opposite effect, that of
loading the normal UDG area
with the characters in a bank is
achieved by using RANDOMIZE
USR address: REM L1 — note ‘L’
instead of “W'. Once the banks
have been set up then save the
whole four sets plus the
machine code with the com-
mand SAVE “udgs’’ CODE ad-
dress, 1535 and to use in a pro-
gram include after the program
has loaded the commands
CLEAR address - 1:
LOAD' *"CODE.

m—]

1 REM

3 REM

37,176,201
a: POKE +,a:
a: POKE +,a:

a: POKE f,a:

2 REM 48K versiaon

16 CLEAR 63999:
35,35, 126,254,887, 202, 30, 2508, 254,
76,202 ,60,256,201,3%5, 126,214,48,
33,88,255,17,0,250, 130,87,1, 168,
8,237,176,201,35,126,214,48,17,8
8,25%,33,0,250, 132, 183,1, 168,08, 2

20 FOR f=64900
NEXT +

3% FOR +=64830F TO &4847:
NEXT +
48 FOR +=648a88 TO
NEXT +#

DATA 42,93,92,

TO &4814: READ
READ

64877: READ
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GRAPHICS

Graphics ‘85

A comprehensive review of the state of

the art by Colin Christmas.

As we see this old year out and
welcome the new one in, it's a
better time than most to stand
back and take stock. Looking
back (and leaving the pro-
phecies and predictions to
others] it must surely be agreed
that for Spectrum users with an
eye on Graphics it has been a
most exciting year. lcan’'t speak
for other departments but for
me, it has been Christmas every
issue.

In this issue | want to do
something special — take a look
at the goodies that have come
our way. Our way? Who are
We? We are the Graphics Grab-
bers, Artwork Addicts, Design
Doodlers. For us the screen is a
window on a world of colour,
images, line, shape, pattern,
design, texture, light and shade.
And like a window it opens out
into an exciting new wvisual
world. For business, for profit,
for learning for discovering or for
pleasure. From the weekend
dabbler or doodler to the senous
professional, from the games
enthusiast to the educational
user, from beginner to ex-
perienced programmer and right
across the age range, you will
find Spectrum owners who are
hooked on graphics

It's fairly formidable task
covering the range of Graphics
Hardware and Software now
available to Spectrum owners
but let’s get started.

Software

PRINT N'PLOTTER Products
hawve given us two
thoroughbreds in graphics
packages, stablemates in fact.
Both are already household
names in the world of Spectrum
Graphics. Pamtbox, redesigned
and renamed Paintplus since
first reviewed, and Screen
Machine.

Paintp/us now has over
twenty new features added to
the original. It is Microdrive and
Grafpad compatible, and offers
cursor control from either
keyboard or joystick, swift and
smooth or slow and smooth.
You have a choice here too.
Power to program up to eighty
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four user definable characters in
the UDG Editor, experimenting
all the time with the Sketch Pad
facility before deciding to use
them in screen graphics or pro-
grams. Also on the Menu, Preci-
sion Plotter enabling high resolu-
tion screen graphics work to be
attempted and then combined
with your already designed
UDGs and stored in four UDG
banks.

Multiple screen files can be
achieved by working your way
through the twenty eight page
manual which accompanies the
software cassette. The new
features are found here in Preci-
sion Plotter. . . Screen Planner
and Organiser. They include a
mode called Paperwash, a facili-
ty for Grabbing from Screens,
Box Draw, Enlarge, Edit modes
and many more. One side of the
cassette has demonstration pro-
grams to inspire the fain
thearted.

This toolkit needs patient and
diligent effort put in to it before
those efforts are really reward-
ed. It is not for those who want
an ‘instant meal’ to be taken on
the move sotospeak. It's not for
doodlers either., Members of
either group will enjoy the heart
of the product only. To get the
most out of it you need some
application skills.

If Paintplus were an ‘0
Level, then Screen Machine
would be an "A’ Level. By that |
mean that success with the one
will probably lead to moving up
to the other. |t is capable, of lif-
ting earlier work done say on
Paintplus, to new and more pro-
fessional heights.

The demo programs on the
cassette are not only inspiring,
as was the case with Paintplus,
but in the case of Screen
Machine are also meant to be in-
structive. The program for the

example of Flip Screen Anima-
tion can, like the others, be
brokeninto, sothat you can see,
or begin to see how this im-
pressive feat was achieved, The
manual explains too, how it was
done, and with this and its other
detailed explanations, instruc-
tions and suggestions, gives a
clear indication right from the
start of how powerful a utility
Screen Machine really is.

It should be said that a good
working knowledge of BASIC
and of the Spectrum Manual
itself is essential befare trying to
get togrips with this tool. One of
its most innovative and useful
facilities is that of enabling pro-
grammers to save time and
memaory space by having access
to instant Machine Code
routines for Compressing
Screen displays, saved normally
as 6912 Bytes, but now being
stored as only 2475 bytes.
There are sections too, in the
manual, with instructions for
adapting Screen Machine to
microdrive, for a wide range of
screen modifications and for
text compilation inte machine
code,

These two from Print N'Plot-
ter, then, a invaluable twosome,
especially when teamed up
together. They will not suit
every style or requirement, so
readon. . . .

From NEW GEMERATION
SOFTWARE came Lightmagic.
And that might just suit some. It
is gasier to use, or rather 1o get
straight into and, in the true
sense of the word it is fun. If all
you want to do to start off with
is to make pictures, play with
UDGs and so on, in a light
hearted way that will be enterta-
ining and will not tax your con-
centration tooc greatly at first,
then Lightmagic is the friendly
tool for the job. It is therefore a
good starter pack in my opinion
and | have observed its magnetic
attraction in actionwith children
aged eight to sixteen with only
keyboard familiarity on the
Spectrum.

The manual gets full marks
from me. Clear, easy to read,
well planned and with informa-
tion, instructions, index, tips
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and summaries all included in
such a way as to show that a
great deal of thought went in to
its organistation and produc-
tion. Text Mode and UDG Mode
are fascinating and easy towork
with. Text and characters ap-
pear at the bottom of the screen
and can then be 'picked up’ and
positioned anywhere you want
them in your picture or design.

Then, just when you will pro-
bably be ready to move on to
more ambitious projects,
graphically, Lightmagic proves
its magic again. The program
also offers a facility called UDG
Designer for the creation and
editing of your own graphics
characters which you can then
use in your own pictures and
programs. The facility for Com-
pressing pictures and saving
memory is offered in the COMP-
SCREEN option. This is loaded
separately from the cassetie,
It's there in other words, when
you need it. Later rather than
sooner probably .

Alongside Lightmagic, not
for comparison, but because for
me they have the same feel
about them, might come
Leonard, from CREATIVE
SPARKS. Again, full marks for
the manual. Manuals ought to
beuser friendly as the software |
think andin the case of Leonardo
both are in fact true. | don't
hesitate to recommend it as an
excellent starter pack which is
then capable of extending your
own abilities as you learn to use
it. A preliminary review of
leonarde appeared in the last
issue of ZXC.

This is a good place to sug-
gest that anyone who is into
graphics or who wants to get
started should get out and about
intothe shops to make their own
evaluations. Failing that use the
information in this article to put
pen to paper and write off and
ask for details of packages from
the manufacturers.

Lightpens
I've had most success to date,
with the package from

Dk'tronics. The pen itself is
rather like a biro or felt tip pen. It
is attatched by a wire to a con-
trol interface which of course
comes with the package. The in-
terface is plugged into the back
of the Spectrum. A program on
cassette is included.

The glass screen of your
monitor is the working area and
drawing surface, so some con-
sideration has to be given as to
whether this is the way you
want 1o work. Then there are
practical aspects such as the

distance of your screen from
your keyboard, and the fact that
you have to work on a perpen-
dicular ‘face’. The height of the
screen is therefore important if
you do not want to suffer from
muscle fatigue in your drawing
arm.

Lightpens give you a physical
contact and interaction with
your drawing surface if that is
important. Calibrating the pen
each time may prove a chore,
but after that it's plainsailing
within the limitations of the
power of the program. Again it's
a good way of getting started on
the very basics of graphics, of
getting into the picture as i
were, Sensibly introduced in the
classroom it could be useful aid
and intreduction for children in
an educational context. It is
limited though in its potential for
advanced or complex screen
designs. Graphics Tablets give
you similar physical point of con-
tact with your drawing surface.
This time it is horizontal and
again a ‘pen’ is used. There's a
review of the Saga Graphics Pad
in this issue. So when you are
ready laok it up. They certainly
take you further than the
lightpen. But then you pay a lot
maore for the facilities they offer.

Now for something almost
completely different, the
Stnclair LOGO pack. Another ex-
cellent starter, but as | have
hinted, quite different.

This pack has very obvious
educational applications and for
very young children. The foun-
ding father of the LOGO
language intended it as a
language for children which
would develop logical thinking,
introduce young minds to com-
puter programming and have
very definite terms of reference
for the teaching and develop-
ment of mathematical con-
cepts. Drawing is achieved by
maving a small graphics ‘turtle’
— a triangle — around the
screen. This is done by sending
through the computer com-
mands known as Primitive Pro-
cedures (mostly single words
and abbreviations of those
words). Your sense of direction
needs to be accurate and
formulated mathematically. Once
you have established pro-
cedures for drawing., say, a
square, this group of procedures
can be assigned a single word or
name which LOGO will then
understand as a command to
repeat the whole set of pro-
cedures.

The emphasis or bias is fun-
damentally mathematical,
arithmetical or geometric. You
do not just learn to draw a
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square, you also learn what
makes a square what it is and
from there the difference bet-
weenasquareand a rectangle or
a parallelagram.

It Is & language itself, apart
from BASIC. Hence learning to
use it is learning to program a
computer in another language.
The graphic aspect being
displayed on the screen is part of
the incentive and motivation for
progressing with the new
language.

Twao fairly weighty and com-
prehensive books or manuals
are part of the pack. The first
book deals exclusively with Tur-
tle Graphics and is an absorhing
and refreshingly different kind of
Jrogramming  experience. The
second book acts as a reference
manual for Sinclair LOGO. The
growth, use and development of
LOGO by Spectrum owners,
especially inschools will, | think,
be affected by the cost factor.

When DREAM SOFTWARE
released Computer Aided Designer,
my own children had not had their
Spectrum for long. They, like me
were exploring the full graphics
potential of the machine when
€. AD. tumed up and kept us
enthralled for days. Naw, still an
old favourite, | would recom-
mend it as another in the
‘Starter” category. With very
obvious educational values and
as a springboard for more am-
bitious projects later in Design.

The manual is simple and
very straightforward —
alphabetically leading you
through the twenty seven com-
mands available in the program.
Some forty custom shaped
graphics, UDGs can be design-
ed. By qgiving precise
measurements most geometric
shapes can be drawn, filled and
so0 on. It remains impressive
after all this time, and the poten-
tial for drawing in 3D is con-
siderable.

Similarly, another old
favourite, VU3 D from PSION.
This has the added and appeal of
enabling the viewer to move
around the object in 3D.
Graphics and Design, pure and
simple. High resolution colour
and an incredible understanding
of perspectives are real bonuses
with this program.

Future designers in the Ar-
craft or for that matter almost
any other Industry, may have
started young with something
like C.A.0. or VUI3D.

| doubt if they would have
been able to affard the AD
Digital Tracer, from RD

Laboratories. This is closer toan
instrument than anything else
I've come across in graphics and

design hardware and software
for the Spectrum,

It comes in two versions, the
Standard and the Professional.
Both are fairly highly technical
and sophisticated tools. The
Tracer consists of a short fixed
arm and pivot from which ex-
tends a drawing arm hinged at
the centre with another floating
pivot which moves across your
drawing surface area.

The arm is connected to the
computer by a length of cable
via an interface plugged into the
rear port of the Spectrum. A
cardboard template and
transparent grid overlay are in-
cluded for calibration purposes.
the tracer is a precision instru-
ment. The software cassette
contains five programs. The
usual options are offered in the
first, plotting single points, con-
struction of basic geometric

figures, filling, hatching, change

of ink, border, paper colour, ad-
ding text, UDGs and so on.

The display image can be
maoved up, down, and from side
toside, scaled up and down, and
reversed. Multiple screen im
ages including images at dif
ferent scales and at different
positions can be achieved. By
adding other BASIC routines
and software, the Tracer's
capabilities can be extended into
the field of statistical analysis.
This immediately puts the
Tracer into a specialist Graphics
and Display category. Although
the Tracer can be used with the
ZX81 and 16 K Specirum, its full
potential can only really be
developed on the 48 K and then
only by competent program-
mers. It's a versatile instrument
for the specialist.

It's the season of Good will
and all that, so why not give a
last mention for all whose
speciality is Games Designing.
It's been around for a while, but
standing the test of time in lots
of ways. I'm referring of course
to the High level User Friendly
Real time Games Designer from
Melbourne House. Or as it is
more commaonly known, HURG.

Still a powerful program and
a very good manual. How did
they doitin those all-time greats
like Pacman, Donkey Kong dnd
Space Invaders? H.U.R.G. will
tell vou how

It's a pretty good list of
graphics goodies and that other
seasonal expression comes to
mind. ‘There's something here
for everyone.” You have no ex
cuse for not knowing how and
from whom in Spectrum
Graphics. Just how to enjoy the
graphics power behind those
huttons.
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UTILITIES

Zapping Your
Graphics

ZX looks at some utilities that can help

put some life into your graphics displays.

White Lightning

This program has been around
for some time now and | well
remember the hours of studying
the little, small typed, 131 page
manual trying to get to grips
withit. It's not that the manualis
badly written, just the opposite,
it's just that you have to throw
away all your knowledge of pro-
gramming in BASIC and learn
what amounts to two com-
plementary new languages.

Spectra Forth is a variant of
the Forth language and its im
plementation is explained in
detail, but there's no attempt to
teach you how to program in
Farth. This means that before
you can get full benefit of this
program you have to buy a book
read it and become competent in
Forth,

White Lightning not only
gives you the use of a faster
language but also over a hun-
dred special commands in
‘Ideal’, a specially designed
language created by Oasis.

The presentation case holds
the previously mentioned
manual plus two tapes contain-
ing White Lightning, a Sprite
Development package and two
demonstration programs. Look
at the demos first, they will con-
vince you that it may be well
worth taking the time to learn to
use the program.

White Lightning is a superb
package for the dedicated
games writer, it's good to see
Forth having a practical use, and
the end results could be superior
to any other games designer
programs,

Spectrum Laser
Basic

Marketed by Ocean but written
by QOasis, this is a very com-
prehensive package intended to
‘enhance the ease, and par-
ticularly the speed, with which
complex animated graphics can
be produced’. Over 100 extra
commands and functions are
provided to this end and all
operate from within BASIC. The
‘program has a lot in common

“
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with Oasis’ White Lightning, but
concentrating purely on
graphics means that you do not
have to learn Spectra Forth, as
essentially the same commands
are used as with their Ideal
language.

There are a few changes,
mostly names of commands to
aid clarity, but basically this ap-
pears to be a stripped down, but
still very powerful, version of
Wihite Lightning.

If you already have White
Lightring then you will not get a
great deal from this program,
but, if you do not have WL and
want a slighly simpler program
which is essentially for graphics
work then LASER BASIC is
ideal. But be prepared to spend
time learning to use it.

Ocean |1Q, £14 .95,

Picture Logic

This is an attempt to introduce
LOGO to children and adults. As
well as the program tape it con-
tains two booklets, one aimed at
adults and the other aimed at
children probably aged from
around 12. As an introduction |
feel it succeeds perfectly on
both the levels attempted, the
children’s book has step by step
instructions and exercises
followed by challenges  Itis well
set out with screen pics and
diagrams. The adults’ book is
written in less detail but is easily
understood, Picture Logic sup-
ports 256 commands, variables

and four arithmetical functions
taddition, subtraction, multi-
plication and division).

This is a gentle and pleasant
Iy presented introduction to
LOGO, though | feel it is a little
limited and you could soan reach
the full extent of its capabilities.
It would serve as anexcellent in
troduction for schools, though it
is a hit expensive,

Addison Wesley Publishers Ltd
AR A

A

PICTURE LOGIC

Blast

Although this is not technically
or specifically a graphics pro
gram, | feel that much of its use
will be for speeding up games
andsodecided to includa it here.
BLAST has been advertised for
some time now and several ver
5i0Ns exist.

The advertisingseems tobe a
little optimistic, | was moved to
comment in the last issue in the
‘Al Sinclair Machines’ claim and
of course it does notwork on the
QL or ZX81 but on all 48 K ver-
sions of the Spectrum. It was an
ambitious project and very near-
ly succeeds in their claim to
‘compile any BASIC program’,
the program to do this takes up
all but 2K of the Spectrum’s
memory. So now you have
another problem, who wants to
compile programs of only 2K or
less? The answer that OCS
came up with was to provide an
extra TOOLKIT program. As a
toolkit it is probably the most

available, however it

feeble
allows you to save the program
that you want to compile in a
special format onto tape or
microdrive.

So, vou load Toolkit, load
‘,."l'fllll |Il["l(_]|'{||'r'l, save "f‘(']LJl |arcy
gram in the special form on tape
then move on to phase two. This
consists of loading BLAST and
starting the compifer. This is
very easy if ime consuming, the
program prompts for S[Hrtinq
the tape and stopping, compiles
each block, and when it is ready
tells you to change tapes and
save what it has done so far.
This sounds complicated but is
easy inpractice. [t is much easier
ona twin microdrive system and
OCS "strongly urge” you to get
one.

There are two forms of com
piled code, p-code which is a
sart of half way between
machine code and BASIC and
has the advantage of using less
memory than sither m/c or the
ariginal BASIC but, though
faster than BASIC, is slower
than m/c. The second is real
machine code, this is usually
larger than its Basic original
funusuall but faster than
p-code

A useful feature is AUTO
RUN which makes compiled pro
grams hard to break and copy.
Mot so good is the fact that the
planned extensions to BASIC
had to be abandoned due to lack
of room, to make up for it a few
more mediocre additions were
made to the toolkit program.

Despite some reservations,
BLAST is by far the best com:-
piler we have seen (so far), it
warked perfectly with all the
programs we tried. I'm not too
sure | like the over-optimistic
advertising claims and one or
two of our readers have written
to tell us of problems they have
had. These do seem to be with
specialist applications and if you
are not intending to use it for
general programs but for some
with vast amounts of data for
example, thenitis best to phone
or write to get confirmation that
will do exactly what vou require.
Oxford Computer Systems
|Software) Ltd.
£24 95.
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There are quite a few graphics
utilities on the market at the
moment, but one that particular-
ly caught our attention (mainly
because it came in the biggest
box] was Style from Saga
Systems.

Style costs £29.95, and
though that might seem a bit
sieep, you do get a Kempston
compatible joystick included in
the price. The interface is re-
guired because the onscreen
cursor that you draw with is
controlled by either a joystick, or
Saga's own Graphics Pad which

can be bought separately for an
additional £79.95. That might
seem expensive, but it is still the
cheapest pad around.

The pad is a ceramic tablet,
rather like the old ‘Etch-a-
Sketch' toys. You can ‘draw’
onto this pad using the 'pressure
pen’ that is built into it, and your
hand movements are translated

7‘.-I‘IIII'.":"'F 'l"l1' L S

Doing It With

Style

directly onto the screen. This is
much easier to use for freehand
drawing than the clusters of
keys that most graphics utilities
use, though yvou do lose some of
the pixel-fine precision of
keyboard control as your hands
are unlikely to be absolutaly
steady. However, Style does
have a Zoom facility that allows
you to magnify sections of the
screen and tidy up any stray pix-
els caused by handshake.

To be perfectly honest, Style
isn't the most versatile graphics
utility that we've seen. The

functions that it offers are all
fairly standard; Box, Circle, Fill,
and a few others. These are all
quite well executed, especially
the Box and Triangle options
which allow you to move shapes
around the screen, and to try out
different sizes of shapes before
you ‘drop’ them into place.
Where Style really scores, in

conjunction with the Graphics
Pad, is in ease of use. There are
no massive manuals to plod
through, and the icon driven
menu is very simple to use. | find
that most graphics packages re-
quire you to master some
fairly finger tangling com
binations of keys 10
move from drawing mode to
another. With Style, all you have
to do is press one button to
return to the main menu, then
position the cursor over the rele-
vant icon (a small circle for
‘Circle’, a squiggle for
‘Freehand’ etc.) and the pro-
gram automatically returns you
to your picture and is ready to
carry out the next command.

The instruction leaflet says
that you can read it while Style is
loading, and will probably not
need to use it again. And, sur-
prisingly, that proved to be the
case. After just a few minutes
trying out the icon menu | was
happily doodling away on the
Graphics Pad, drawing squiggly
lines and boxes all over the place
litdoesn'ttake muchtokeep me
happy}.

Actually, the ability to draw
squiggly lines using the Pad is
one area where Style does score
over its competitors. |'ve
always found trying to draw
smooth curves on the screen,
just using the clusters of keys
that most utilities use for cursor
control, very difficult. Keyboard
control does allow you more

precision, but slows you down a
lot. The Graphics Pad loses
some of that precision (though,
as I've mentioned, the Zoom
facility does allow you to tidy
things up), but allows you to
draw much more freely, as if you
were drawing ontoa sketch pad.
For artistic failures like myself,
who find keyboard control too

fiddly, this is a big plus (though
at a total cost of almost £110
it's not cheap).

| do have one criticism of
Style though. The instructions
admit that the freehand drawing
optionis ‘virtually useless’ when
using a joystick. Now [I've
always considered freehand
drawing to be one-of the most
important facilities offered by
graphics utilities (there are, after
all, slow but adequate com-
mands for circles and lines in
BASIC), and the inability to use
this facility without the addi
tional cost of the Graphics Pad
strikes me as a rather significant
flaw-especially as the other op-
tions available are relatively
limited w hen compared to other,
cheaper utilites.

To make the most of Style
you really need to use it in con-
junction with the Graphics Pad,
and | must admit that | found us-
ing the two together very en-
joyable. Admittedly the combin-
ed cost of Pad and software
together seems high, but you
simply won't get any kind of
graphics tahlet for a lower price.
I've noticed that the advertising
for Style mentions that it is used
by software houses and educa-
tional establishments, and these
are probably the sort of
customers that Sty/e is primarily
aimed at (because they can af
tord it), and | think that schools
in particular would find it gen-
uinely useful. For the home user

though, | can only say that | en-
joyed using Sty/le and that it's at
least worth trying out if you're
sufficiently interested in
graphics to consider the invest-
ment.

For further details, Saga can
be contacted at 2 Eve Road,
Woking, Surrey (04862
22977).

ﬁ

43

ZX COMPUTING DECEMBER/JANUARY 1985




ZX GRAPHICS

Light Screen -
Designer

Part Nine: by Toni Baker

ADDRESS SUBROUTINE POINTED 10

B op Ea

B B4 DEFW E HE
E8 E4 DEFW

o B4 DEFW

DO E4 LDEPd EADO,T BIT
o E4 DEFW EAL

DEFW EALD, [TAL OFF

EAF2, TEXT_EXIT

{ ES04,4LT STZE
43 B E54%, 0/ PHICS
E501 o 0o
EI03 o1 0o
EIDS FF B1 81 8%
a1 81 81 FF

PURPOE

Ttalies Off

Halfl Slope Italics

Full Slope
Ci
T Eit Wide Toggle
Bald Twpe Toggle

1 Text Mode

Capa Iock Toggle
Kot Tsad EDIT

Cursor Left

Cursor RE
Cursor Iown
Cursor [p

Kot Used

Cancel Text Made
Altar Chr

Graphic Mods Togsle

Size

HEIGHT of charpctars,

WIITH  of charsctars.

PIXEL LAYOUT of text-gursor.

OK. Hands up all those people
who spotted that if youused the
ARC _RAD routine in the last
issue then HIDE and CUR
SOR_TYPE subsequently
didn’t work! You didn't notice?
Well it's lucky I'm observant
then. This bug was caused by a
particularly daft oversight on my
part, whereby, the ARC__RAD
routine corrupted the IX register

lactually it's corrupted by the
ROM, but that's neither here nor
therel. Since the majority of the
Light Screen Designer program
relies upon IX having a constant
value of DB40 then I'm sure you
will appreciate the problems
that such corruption may cause,

The solution is to re-assign | X
within the main loop. If this is
done then it will not matter
whether the daughter routines
corrupt IX, since the mother
routine will always restare it. To
correct the bug, it is therefore
necessary to type in the follow-
ing BASIC program, along with
Light Screen Designer, RBUN the
BASIC, and re-SAVE the
machine code. The carrection
program is as follows:

10 FORX =0 TO 61
20 POKE 56793 +X, PEEK

“

44

(BBT787 + X)

30 NEXT X

40 POKE 56855, 221
50 POKEGS6856,33
60 POKESE857, 64
70 POKESE8BE8, 219
B0 POKE56915, 23

Right that's over and done
with. Now onto this episode. This
is a particularly intricate piece of
machine code engineering. This
is the TEXT option, available on

the P key easy to remember
because PRINT i1s on the

same key, and if you've got an
old style Spectrum ‘Minus’ with
rubber keys then quotes {*') are
on the same key. Once you hit
text mode the familiar crosswire
cursors disappear, and are
replaced by a small rectangle
this is the TEXT MODE CURSOR
which you can manipulate
around the screen with the cur-
sor keys (with CAPS SHIFT if
you have an ordinary Spec-
trum). But Text Mode allows
you to do a whaole lot more than
just move a different shaped
cursor around the screen. Allow
me 10 elucidate.

First of all you could press a
number or a letter. If you do this
then the required number or let

ter will appear on the screen
wheare the cursor was, and the
cursor itself will move one
square to the right. With letters,
of course, you can also use
CAPS SHIFT to get a capital let
ter. {(Note: CAPS LOCK works
as expected). You can also use
SYMBOL SHIFT to get a symbol

but this warks slightly dif
ferently to normal

If the normal use of SYMBOL
SHIFT would be to produce a
symbaol then this works exactly
asitshould. If however, it would
normally produce a token
keyword (for instance SYMBOL
SHIFT ¥ which would normally
produce the keyword 'ANDY)
then you get something dif
ferent. In general you get the
E-Mode symbaol on the same key
(for instance SYMBOL SHIFT /Y

would give square left bracket)

this means that you never
have to enter E-Made, but there
are some exceptions, The
COPYRIGHT symbol for exam
ple. SYMBOL SHIFT /P will pra
duce quotes, sol have taken the
liberty of moving COPYRIGHT
onto g different key  SYMBOI
SHIFT 1 will now generate
taguied COPYRIGHT syiisl
This leaves just three keys — O,
W and E which don't have a
symbol on them, and these are
used as control keys, which will
be explained in a moment

As well as covering letters,
numbers, and symbaols, you can

also use the graphics
characters. Just press the
GRAPHICS button to enter

graphic-mode as yvou would nor-
mally, and the same button

0RO EXD

O1AE
FO4ECE

G541 F

w0

OED3

18 T_GIER_4
FEAK

1%
TE
FEBF
2002
IETF 1D &,
7 T_CHR_2 AND &
o RET P
DERS SUB BS
v} RET

OR0 E33A
SARASC  CAPS LOCK LD A, (FLADS2)
EED8 I0R 08
32EASC LD (PLAGE2),A
oo BET

ORO E343
SA4ISC  GRAPHICS LD A,({MODE)
207 10k 02
324150 1D (MODE),A
co RET

Walt untll = key i pressed.

Signal "Ready for a

new key",

¥ prasssd,

CE pressed,

Eeturn if & coptain

a valid oode,
ol "Symbol

Shift Charseter Codes",

int HL to AOM tab

Iocate character im table.

Raposition HL 8o that it new points
i Extended Mode with Shift" table.

~Made aymbol on ssme key,

Jump unlesa SYW SHIFT/I pressed.

COPYRIOHT symbol now on SYM SHE/I.

Betarn with codes 00, 01 or 02 for
SYM SHF/AQ, SYM SHF/W and SYM EHF/E

respectivaly.

Complemant CAPS LOCK flag,

Complement CRAPHICE flag.
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CRO E34C
c5 T_LOCATE  PUSH BC
FERD CP BOD
H0h R KC,T_LOG 1
ElqB35C LD BC, (CHARS )
1808 JR T Loc e
DEG0 T_LoC 1 SUE 50
3800 JR C,T_LOC_%
EI4ETASC LD BC, (UDG)
&F T 1oC 2 1D L,k
2600 1D H,00
25 ADD HL,
L] ADD HL,
23 ADD HL,KL
03 ADD HL,BC
o1 FOF BO
[} RET
47 T_toG_3 LD B4
CL3408 CALL 0838, F0 GR_1
215250 LD HL,MEMBOT
&1 FOF BC

HET

durp AF A containe either a graphie
aymbel or a UDG.

Feint BE to Pixel-layout table in
ROM, less 0100H,

Jump 1f A contains m graphis eade,
Foint BC to Fixel-Layouts for User
Defined Graphics. (Note: Fange of
4 is pow 00 to 19h),

HLi= charaster ende,

HLi paints to pixel lawout of

required character,

low nibble of B indicates whieh
graphic symbal 18 reguired.
Construct graphic symbol in MEMEOT.
Foint HL to this newly arented
pixel layout.

dgain to get back 1o normal. In
this manner, the keys 1 to 8 will
produce block graphics, which
may be inversed by the addi-
tional use of SHIFT. The letter
keys will produce the User
Defined Graphics. In this pro-
gram, five extra UDG's are
alowed — onkeys V, W, ¥ and
£ Touse them it is necessary to-
allow an extra forty bytes in the
UDG are of RAM, and graphics
V. W, X, Y and Z may be defined
in this area.

To break with tradition,

not escape from Text Mode,
There are two ways to exit Tex!
Mode. One is to press SPACE
with CAPS SHIFT, and the other
is lo press ENTER.

Characters

It's worth pointing out at this
stage that the characters are not
necessarily printed on whole
character squares. Depending
upon the position of the cursor a
character may overlap twao or
more character squares. You
see when you hit TEXT MODE

SPACEwill print aspace — itwill
ORG EITH
5 Fi_NZ_DE  FUSH AF
SE20 LD A;®space®
oT RST 10
F1 FOP AF
2007 Jit NZ,PR_NZ 1
JERT LD &, "space”
o7 RST 10
=20 LD &,"spaca"
m RST 10
(] RET
Th PR_NZ 1 LD A,D
o RET 10
i ] ID AE
o} BST 10
[ RET
CRO 384
] T_COLOUR FUSH BOC
L} PUSH DE
£ FUSH KL
CLOBCA CALL OBDOE, PO ATTR
Et FOF HL
m POF DE
€l FOF BC
23 INC HL
3208 LD A,08
] REY

Stack tha zers flag,

Frink a aspace.

Restore the zaro fleg.

Frint a second spaece.

Frint a third spaca.

PFrint CHRS(D);

frint CHRB{E);

Stack reglaters.
Colour sppropriste attribute byts,

Restore registers,
HL: polinta to next byte in sereen.
Ai= mumber of plxels in this byte,

and you change from crosswire

Cursor to text cursor, the text
cursor is printed as an outline,
whose top left hand corner ex-
actly coincides with the position
of the crosswire cursor — to the
exact pixell

You can print text with this
facility in many different ways.
We've already seen the effect of
CAPS LOCK and GRAPHICS,
but what about the rest of the
control keys?

TRUE VIDEO will switch bet
ween 7-pixel wide, and 8 pixel

ing 7 -pixel wide boid characters
if vou want to.
You can also print characters in
italics. SYMBOL SHIFTAV will
switch to half-slope italics (slop
ing two pixels down for every
one pixel across); SYMBOL
SHIFT/E will switch to full-slope
italics isloping at forty-five
degrees); and SYMBOL
SHIFT/Q will switch ta fully
upright characters litalics off).
Finally, you can change the
zize of characters. You are not
restricted to printing characters
the size of a standard character

CRG E351
JE0R TI_PRINT- LD .08
3B TILIOF_1 EL AF, hF?
JAO1ER LD &, (HEIGHT)
32675¢C Lo {B_REG),2
JA400E TALOOP 2 LD &, [J_FLAGE)
EE1D XOR 10
324008 LD (J_FLAOS) A
c5 PUSH BC
os FUSH OE
ES FUSH HL
T4 LD o&,C
BAOT AN OT
4F 1D T,
1 LD A, (DE)
a7 LD DA
MICBOCSE BIT %, (J_FLAGS )
2803 JR E,TEF 1
a7 ADD ALK
E2 Of D
57 1D D,A
BAOIES  TER A 1D A CNIDFH)
4T E 1D 3,4
3E08 LD &,08
5F LD E,A
ac o [
1603 JR TIALLIGNZ
30 TIALLIONY DEC A
CHOG RLC (HL)
oD TEALLIGNZ  DEC €
20FA JR NZ, TXALLIGNA
3 TILOCP 3 PISH BC
F5 PISH AF
(M RLG D

Af = Nupber of rows in plael layeut,

(B_REG):= Fumber of times @ach row

must he duplicated,

Complement ODD/EVEN ROW flag.
Stack cursor esardinates,
Stack pixel layout pointer,
Stack address of acrean-byte
containing curser,

Ars column rumber of curser {in plzels}.

Gi= position within soreen=byte

©f cursmor,
Di= current row from pizel layout.

Jurep unless using BOLD typefnce.
Shirt left one bit, Bit O reset,
Use each bit twize, Lf set.

D: now ammended for BOLD type,

Bi= number of times each pixal

must be duplicated.

hi= number of pixzels in screen-byte.
E:= number of bits in pixel layout row,

A= number of remaining plxels im (HL).
Mawe next pixel from screen into bit 7.

Plxel at cursar position now

in bit T of (HL).

Stack character width, (B).
Stack sereer—byte pixel counter.
Move next pixel from pizel-layout
inte bit O of D.
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wide characters. 7-pixel wide
characters are obtained by over
printing the 8th column of pix-
els, which leaves less space bet-
ween two consecutive
characters. This will give you
thirty six characters across the
screen instead of thirty two. |
personally think that this makes
text look much better.

INVERSE VIDEO will switch bet-
ween standard and bold
typeface. Bold type is produced
by printing each INKEd pixel
twice instead of once. Bold type
looks very nice, and of course
there's nothing to stop you us-

square — you can have double
width, double-height, triple
height, and so on. To achieve
this press both shifts together
lor the Extended Mode key on
the Spectrum Plus). You can
then alter the size of the cursor
by pressing the cursar keys:
RIGHT to increase the width,
and LEFT to decrease the width;
DOWN to increase the height,
and UP to decrease the height,
Spae will allow you to ESCAPE
from Extended Mode and return
the cursar keys to their nermal
functions. Any other key will be
acted upon as narmal, as well as
escaping from E-Mode,
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oressing SPACE.

Overall then, it would seem
that the text facilities of LSD are
pretty powerful. You can put
text wherever you want it — to
the exact pixel — you can print it
any size youwant, andinalarge
variety of typefaces (twelve in
totall. You can escape from text
mode by pressing CAPS
SHIFT/SPACE or ENTER. You
can re-enter text mode by press
ing key P, or return to BASIC by

The Light Screen Designer
series is now very nearly com-

the penultimate episode, which
will be all about drawing ellipses.
The final part — part eleven —
willdoall the colouring in. | know
alot of people have been waiting
forthat facility. Afterpart eleven
there will be an Epilogue (| prefer
tocallit an Epilogue rather thana
Part Twelve because the pro-
grarm will be completed in Part
Eleven). This will be just to round
everything off nicely. I'll leave
vou now to feed in all this
machine code. Bye bye till naxt
time.

plete. The nextissue will contain Toni Baker
FO4EST  TEILOOP & LD C,(F_FlAG) Bit O af Ci= OVER status,
TE LD &, (HL}
o7 RLCA Bit O of A:= current pixel from scresn.
LEl AND G Bit O of Ai= © if OVER 07 or current
pixel from screen if OVER 1.
caig HR €
€15 HR C Bit O of Ci= INVERSE status.
29 10R © If TNVERSE 1; then complement
bit O of &.
AR AOR D Bit O of A:= current pixel from
reguired pixel=layout, with OVER and
INVEREE correctly implemented,
1F RAA Carry:= pixel to print.
CR1G RL (HL} Eit O of {(HL)}: correctly stores pixel,
il FOF AF L= nunber of remaining pixels in
(HL} to conaider.
5D DEC A
COB4ED CALL Z,E384,T COLOUR If all 8 bits of (HL) have beon dealt
with then colour the attribute byte
wnd Pn‘_m. HL to next byte from screen,
FS FUSH AF Gtack scresr-byte pixel counter.
10E9 DJHZ TELOOP 4 Daplicate pixel as many tinmes as
is required.
ial FOF AF A= soreen-byte pixsl counter,
ct POF BC Ei= nunber of times &ach pixel mst
ba duplicated.
10 DEC E
20ED JE NZ,THLOOF 3 Repeat this proceedare for all pixels
within currant pixel-layout row.
FECE CF 08
280A JR 2, TEALLIGHS Jump if FL points to a new byta.
Gl TIALLIGH S RLC (HL} This locp re-allipgna {HL)
1] DEC & sa that all pixels are back in
20FB JR HZ, TIALLIGNS the right place,
CDA4ER CALL E384,T COLOIR Calour in the last attribute.
E1 TIALLICH4  FOF HL HL: points to first screen byte
affected in current row.
i} FOF DE DE: points to current row of
pixel=layout,
& FOF BC Bi= current row number.
Ci= column rumber of first pixel
affectéd 1n curFent row.
CD3600 CALL DD3E,DOWN_FIX Point HL and B one pixel down,
LOCHOO4E BIT 0,(J FLAGS)
2BOD Ji Z,TIP_3 Jump unless printing in ftslies,
LICROOAE BIT 1, [J_FLAGE)
2004 JR MZ,TRF_2 Jamp iF uaing full slope.
DDCRODES BIT 4,{J_FLAGS) Teat CDO/EVEN ROW flag.
44300 'I'xP_? CALL WZ,DI1 3, LEFT_PIX If reqd, point HL and C one pix left.
FD3S2D  TRP3 DEC (B_REG)
208 JR H2,TELOOF 2 Repeat corrent plxel=layout row
a3 many timea as is required.
13 INC DE DE: palnts to next plxel-layout row,
o8 EX AF,AF"
3o DEC A
2060 JR NI, TXLOOP_1 Repeat procesdure for all rows
of pixel-layout.
cy BET

OR E414
g TA _CURSOR  PUSH AF
5 FUSH BC
5 PUSH DE
ES FUSH HL Stack all registers,
ES PUSH HL Stack HL again.
2A905C LD HL, (HASK_T}
E3 EX {3P),AL Stack system wariables MASK_T and
F_FlaG. HL now restored.
ES FUSH HL
21FP04 LD HE,0NFF
22905C 1D (MASK T),HL Set DINK Bp PAFER 83 BRIGHT B;
FLASH 8; OVER 1; INVERSE O,
E1 HIF HL
1105E3 Lo DE,TC_FII:-ZL Foint DE to pixel layout for cursor.
CD91EY CALL E331,TX_FRINT Print the curser onto the ecreen,
E1 POF HL
22905C LD (MASK T),HL Restore original colours,
E1 FOF KL
pil} FIF TE
¢ FOF EC
4 FOF &F
(] HET
oRG E434
JAD3E3 GET_WIDTH LD A, {WIDTH) hi= width af cheractar {in aguares}.
5 FIISH DE
5F 10 E,A
AT ADD gk
BT KOO B, A
BT ADD Az A= BS{WIOTH)
DECBODSE BIT 2, (J_FLAGS)
2B01 JH Z,GET_WID_ 1 Jump unless uzing T=bit typefree,
o3 5B E In which case A:= T=(WIDTH].
i GET WID {1 FOF DE
o5 RET
ORG E445
1] TC_RIGHT FUSH DE
CD34Es CALL E434,0ET WIDTH
5F 1D E,A Ei= character wifth in pixels,
ar ADD A LA A= twice this width.
a1 ADD A,C
3802 JH G, TCR_1 Jump if cursor right not possible.
93 B E
4F LD C A Ci= néw column nunber of cursor.
om TCH_* POF DE
1820 JR I_PLMDOR
v} TC_LEFT PISH DE
CD3LE4 "CALL E434,GET WIDTH
5F LD E,A Et= character width in plxela.
T2 LD A,C A= current curser eolumn mamber,
93 Siin E Wiz mew cursor column rumber,
v} POF LE
e RET C Eeturn if cursor left not possible.
4F LD G,A Ci= new colunn rumber of cursor.
1820 JR J_PTXATLR
o5 TC_DOWN PUSH DE
SADVES LD &, (HEIGHT) ks character height in squeres.
] ADD A LA
EY ADD A,A
a7 AL ALK
aF LI E,A Et= character height in pixels.
&Y EDD A LA twize this height.
80 ADD 4,5
FEBO CF BD
02 JE NG, TCD 4 Jump if cursor dowr not possible.
93 SUE E
47 1O B4 Bis néw row nusber of cursor,
m TCD 1 POP DE
180D JRt J_POGADER

e e e R T e e e e Y
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K K 3 5 )

AOIER LD A, [HEIOET) hi= charpater height in agquares.

BT

a7 ATD Ky A

a7 ADD A,

SF LD E,A chrracter height in pixels,

T8 LD &R i= gurrent row number of cursar.

3 508 E Ais neW row number of earser,

i} FOP DE

o HET G Retarn if eursor aup not possible;

a7 LD By A HBi= new row mumber of cursor.

G100 JF D044, PIX_ADDR Caleulate HLi= addrese of screen-byte
containing cursor, and raturn.

¥ e} HK r §  — A H K ]

A A A A A A A A A A A A A A A A A

ORG E487
1E TEST_CSIZE LD A,(HL) Ai= character width (or height).
AT AND &
2804 JR 2,TCS_A dJump if width (or hedght) zera.
FEIo CP 1o
Jacg JR €, TOS 2 Jump 1f width (or helght) welid.
30T 08 (LD (HL), 04 Sat width (or Reight) & 01,
23 TCS £ INC HL
IE00 Lh (HL), 00 Eeset high byte,
2% HE HL
(] RET
ORG E494
ES TEST_CF)S  FUSH HL
ETE] LD HL,HEIGHT
COH2EL CALL E482,TEST CSIZE FEnsure valid characteér height,
COAZEL CALL E482,TEST CSIZE Ensure walid character width.
£ POP HL
AF XOH A A= 0O,
DDCEO04E BIT 0, (J FLAGS)
2800 JE 2, TCF_1 Jump unless printing in italics,
IADSES L0 &, (WIDTH) A1= charncter width in sguares.
BT ADD A, R
B7 ADD A ,A
ODCECO4E BIT 1,(J_FLAGS)
2801 JR Z,TCP_1 Jump Lf using half-slaps
BT ADD A8
B9 TCP_1 CP T
3801 JR C, TGP 2 dump unless current cursor pesitlon
overhanga left hand edge of screen.
4F LD C,A Curser now as far leaft as possible.
CDI4EL e 3 CALL E434,0ET_WIDTH Ai= charseter width in pixels,
81 ALD A,C
3004 JB KC,TCF 3 Jump unless current curser pesition
sverhangs right hand edge of scresn.
21 SUB C
ED44 RED
4F 1o C,A Cursor now A far right as possible,
JAOES TCP_3 10 A, [HETGHT) A= character height in squares.

B O D O O O e e e e e e e e O O e D D D I D D D D D D R D ]
B e e e e e e A R e e e et P e R et o el

| —— =} -} o B K r }  e—
z ORCG E4DO

2E04 7817 LD &,04 Bit 2 of A set.

1802 « &R BOLD 7

el | BOLD LD A,08 Bit 3 of A ast,

DOAECO BOLD T XOR [..'_?U.G-S] Complement required bit,

324008 LD f.'_'F"L'.(‘ﬁ},A

3 RET

DDCBOGBE ITAL OFF  RES O, (J_FLAGS) Signal "Not printing in ltalics™,

(] HET

DDCBOGBE ITAL HS RES 1, (J_FLAGE) Signal *Not using full slope",

1804 JR ITAL 1

DDCBOOCE  ITAL FS SET 1, {d_FLAGS ) Signal "Ualrg full slope”,

DDRSEOOCE SET 0, (J_FLAGS ) Signal "Printing in italics".

1B9F ITAL 1 JR TEET_CFOS Adjust cursor ponition if necessary.

EF140R TEAT_EXIT LD (GURSOR),HL Store final position of cursor.

ED4 51608 LD {CURSOR+2 ) BC Stare final surssr coordinates.

CDEROD CALL GM!,C[S_HYQ‘ER Clear lower part af serean.

F1 FOF AF Drop return address TEIT_LOOF.

o RET Return to LED Hain loop,.

A

K HK MK K B - | e— | s— ]

BT ADD A,A

BT ADD A A

BT ADD A, R A:= character height in pixels.

80 ADD &,B

FEBD CFP BO

806 JE C,TCF_4 Jurp unlesa current curser position
overhangs bottom of screen.

50 SUR B

ED44 HEQ

£680 ADD A,BO

47 LD B,A Cursor now as far down as possible.

1BAF TCF_4 JR J_PIXALLR Calewlnte HLi= address of scresn
byts containing eurser, mnd return.

| o—1 A K A K A R

AK MK MK A B K HK K
OR3 EAFE

CD51E4 ASE_Y CALL EA%1,TEET CPOS Ensure that curscr will Fit &n screen,

D14E4  ALT SIZE  GALL Ed1d,TX_CURSOR Print cursor on streen.

FICBOTAE RES 5, (FLAGS ) Signal "Ready for a new key".

FICBO1GE ASE_2 BIT 5, (FLAGE)

ZBFA JR Z,JSI__? Walt until & key is pressed. Note
that bit & of FLAGS remains SET
an éxiting this loop.

c5 FUSH BC Stack cursor cosrdinates,

ES PUSH HL Stack cursor addrass.

CLaEnz CALL OPEE, KEY_SCAN Ei= keyboard code for this key.

E1 POP HL Hli= oursor addreas.

&1 FOF B BO:= cursor coordinatea,

TH ID &, E Ax= keyboard code of key pressed.

CIM4E4 CALL EA74,TX_CURSCA "lndraw® curser from sereem.

FE2O CP 20

2005 JR NZ,A52_5 Jump unless SPACE pressed.

FIOCBO1AE RES 5, (FLAGS } Signal "Heady for a new key®,

(5] RET Return to TEXT_LOOP.

FED4 .luSE_S CF 04

2008 JR NI ASE 4 Jamp unless 5 pressad with either
shirt (CURSOR LEFT).

SADIES LD &, (WIDTH] Ai= width of character,

1] DEZ &

2805 JR Z,ALT SIZE Junp back if width=1.

3203E3 LD (WIDTH)A Dacrement width,

1800 JR .l.i.'[‘_SIZE

FET3 ASZ 4 CF 13

200D JR NZ,ASE 5 Jump unless 8 pressed with either
shift (CURSOR RIOHT).

SAQSES LD A, (WIDTH) Ai= width af character,

ic NG &

FEI0 cr lo

30cY J8 NC,ALT SIZE dump 4f width grester than 9.

3203E3 LD (WIOTH),A Inorenent width,

18BC JR OASZ_ Y Junp back to check position

on SCreEn.
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Z8asi

i snnd

FEO3 ASZ S CP 03

2000 JR BZ,ASZ 6 Jump unless £ pressed with eithar
shift (CURSOR DOWN}.

JAMES LD A, (HEIGHT) L:= hedght of characters.

c NG &

FE{& CF Iz

3081 JR KC,ALT_SIZE Jump back if height greater than 9.

3201E3 LD (HEIGHT),A Increment helght,

1BAE JR ASE 1 Jump back to check position
on SCTean.

FE0E f-!:iE_B CF 0B

oo HET RZ Return unless T pressesd with sither
shift (CURSOR UP), Wate that mince
bit 5 of FLAGS is set, the key
pressed will be re=interpretted
within the main TEXT LOOF.

JAMES LD A, (HEIGHT ) At= helght of characters.

1] DEC &

2845 JR Z,ALT SIIE dump beck if hedght=1.

B20MES LD {HEDGHT },A Decrement height.

18A0 JR ALT_SIZE

LR SRS IR SRR SRS

o - * o o o *
ROk
& O & o 2 O i

This is the main entry point for TEIT MODE. When you prass the TEXT key (key P)
while running the Light Sereen Deaigner control commences from this point. On
entry B contnins the row number, and C the column rumber, of the mailn curpor.
HL points o the byte from the screen which contains this cursor.

ORG ES&1
CD91E4  TERT _MODE  CALL E491,TEST CFO3 Move cursor if necessary.
C5 POSH BC Stack coordinates,
ES FOSH HL Stack cursor positisn.
CRCCTC CALL MESZACE
oF DEFR 08 Print "Now in text mod=®,
E1 FOF HL
o1 FOF BC
o] TEIT_LOOF POSH BO Stack coordinates.
ES FUSH HL Stack cursor position.
SAZESC LD &, (FLAGS )
F FUSH AF Stack FLAOS (in particolar bit 5),
AF ¥0OR & A= DO
CDO11E CALL 1601, CHAN_CFEN Select channel zero (lower screen).
F FOP AF
323BRC LD (FLAGE),d Restore bit 5 of FLAGS,.
01112 LD BC, 0111
CO9EOA CALL OASB,AT_BC FRINT AT 1,1Td;
gD LD &,"L"
FICB30S5E BIT 3, (FLAGS2)
2802 JR Z,TEXT_1 Jurp unleas CAPS LOCK on,
JE43 LD A,%C%
FDCBOT4E  TEXT 1 BIT 1, (MODE)
28l Jk Z,TEXT 2 Jump unless in GRAFHICS mode.
JEAT LD A, 0"
o TEXT 2 EST 10 Print ocursor mode.
115348 10 DE, 4853 Di= "H®, Ei= "3,
ODCEOOLE BIT 1,(J_FLAGS)
2800 JB Z,TEXT_3 Jump unless using foll slopa.
1645 1D 0,"F
DDCBOO4E  TEXT 3 BIT O,({J_FLAGS)
ODT4E3 CALL EXT1,FR.N2_DE Frint italic status.
114043 LD DE,; 424D Di= "C", Ei= "H"
DICBO0SE BIT 2, (J_FLAGS)

CDTAEZ CALL E371,PR_NZ_DE Print compressed-letter atatus,
™ v T ¥V T ™ * W v o
e
4 & b o £ - (= o & ol

174F42
TICHOOSE
CIT1ES
E1
(5]
CD4E4
5]
E5
CLODES
Ef
c1
CDT4EL
1160ES
o5
)
E5
5
3502
CD0116
BF
COSECD

c1
E1

FE20
J00F
E3

&F
2600
11E1E2

1D DE,424F
BIT 3,(J_FLAGS)
CALL E3T1,PR NZ_DE
FOP HL

POP BL

CALL E41d,TH_CURSOR
FUSH BC

FUSH HL

CALL E300,7_CHR

FOP HL

FOF BC

CALL E414,TX_CURSOR
LD DE,TEXT LOOP
FUSE LE

FUSH AF

PUSH HL

PUSH BC

LD A,02

CALL 1601, GHAN_OFEN
CF A

CALL ODSE, TEMPS_P

POF BC
FOF HL
FOF AF

CP 20

JR NG, TEXT 4
FUSH HL
LD LA

LD H,00
LD DE,E2E
ADD HL,HL
ADD HL,DE
L0 E,{HL)
ING HL

1o b, (L)
POP ML
PUSH DE
RET

Di= "BY, E:="M,

Frint bold status.

Draw t . text curser.

Walt for key pressed. A:i= chr code.

"Undraw" the text cursor.

Stack TEXT_IOOF as return address,
Stack key preased,

Select channel 2 (Main Screen).
Zet the zerc flag.

Reaat OVER and INVERSE from
permanent colours.

Ai= key juat pressed.

Jump anlesa A centains a ctrl onde,

HL: points to subroutinée address,

DE:= subroutine nddress,
Restore HL value,.

Junp to required subroutine,

c5
E5
CI4CED
ER
E1
Ci
(]
COMES
G1
CI45E4

TEXT 4

R

PUEH BC

FUSH HL

CALL 554!:,1_;;:01.'1‘1.
EX [E,HL

POP HL

OP BC

FUISH BC

CALL E391,TI_PRINT
FOFP BC

JP E445,7¢_RIGHT

KLt address of pixel lsyout.
[Ei= address of pizel layout.

Stack cursor coordinates,
Print character on screen.
Rastore cursor coordinates.
Mowe cursor right, if posaible,
afnd Petarn,

48
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OL Matchpoint

competition

We've got 20 copies of this ace game to
serve up for QL owners!

From Psion, the people who
brought you the wondrous QL
Chess program (one of the first,
and still one of the best games
programs for the QL) comes a
conversion of their Spectrum
game Matchpaint.

This tennis arcade/simula
tion game brings you all the ex-
citement of Wimbledon te
brighten up a few dreary winter
evenings. Matchpoint allows
you to play against the com-
puter or another human oppo
nent, and there's a range of skills
and tactics to be mastered that
will keep you busy for a long,
long time. As you get better,
you'll be able to progress
through the early rounds of the
tournament right through to the
finals, and the level of competi-
tion gets higher every step of the
way!

As soon as we saw Match-
point running on the QL, we

r

‘Wish I could play as wellas the QL

ZX COMPUTING DECEMBER/JANUARY 1985

i,

thought it would be a good idea
to seeif we could arrange a com-
petition of some sort, and, after
we made a few approach shots
Psion responded by lobhing 20
copies of the game back into our
court. Then, just to finish off the
rally, they suggested we make a
special offer of £1 off the retail
price {£14.95) just for readers
of ZXC.

So, to enter the competition
all you have to do is answer a
few guestions (about tennis of
coursel and send your answers
into ZXC, Or, if youwant to take
advantage of our special offer,
then just send payment of
£13.95 and the £1 woucher
direct to Psion at the address
listed on the voucher.

The questions

1} Mame the current Wimbledon
Men's Single Champion.

SENEREES.
SEREENEEET O
el [ L £

2] Who won the Wimbledon
Ladies” Championship in 1977
{just as a hint, it was a British
playerl?
31 Name the current British No. 1
Men's player.
4) Is the Current Wimbledon
Women's Champion:

al John McEnroe?

bl Martina Navratilova

c) Ray Elder?

If you've got all the answers,
write them on the back of an
envelope or postcard and send it
to: Matchpoint Competition, ZX
Computing, 1 Golden Square,
London W1R 3AB.

The rules

® Thiscompetition is open to all
UK and Morthern Ireland readers
of ZX Computing, except
employees of Argus Specialist
printers,

Publications, their

COMPETITION

distributors, employees of Psion
Ltd, and anyone else connected
with the competition.

® Allentries must be postmark
ed before 31st of January
1986. No correspondence will
be entered into with regard to
the competition, and it is a con
dition of entry that the Editor's
decision is final,

® As long as each entry is sent
written on the back of a separate
postcard or envelope, then there
15 na limit to the number of en-
tries that may be submitted by
an individual.

® The winners will be notified
by post, and the results publish-
ed in a future edition of ZX Com-
puting.
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HARDWARE

The Perfect

Keyboard

John Wase discusses how to customize
vour keyboard.

It was this lady on the Oxford
train. She was telling me how
she was involved in a charity
which deals with handicapped
children’s reading problems.
‘Yes,' she said 'we've got a
Spectrum and like it very much;
it's inexpensive and so easy to
use’. | thought about that
several times in the following
week you know, she's right. |
suppose that's why | keep ad-
ding bits onto mine — essential-
ly it's a basic, inexpensive and
rather nice machine, even if you
can't type with it. That was my
problem when | first wanted to
use it as a word-processor. So |
seized and read as many add-on
keyboard reviews as | could.
Some of these are listed below.
The list is by no means ex
haustive. Several of them men-
tion touch-typing being possible
for a number of keyboards, but
essentially this is just not true.
Let's look why. . .

Qwerty. ..

When you learn to touch-type
the '"home’ keys for the left hand
are ASDF and those for the right
hand are JKL;. Each of the four
fingers thus rests on a key. The
index (first finger) is also used
for G (left hand) and H (right
hand) respectively. To access
the rows above and below, the
hands move up and a little left or
down and a little right.

To convert the keys access-
ed by the left hand to capitals or
equivalent, the shift key at the
other end of the board is
depressed, using the little finger
of the right hand. And vice ver-
sa. So, to get any capitals pro-
perly, you need a shift key at
each end of the bottom line,
symmetrically placed, and
situated conveniently for the lit-
tle finger of either hand. Exit
most add-on keyboards ‘recom-
mend for touch typing’.

However, worse is to follow.
The Spectrum was designed
with the minimum number of

OEEes s e e  y e
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tons above. So the two outer
pieces of membrane are forced
together when the button is
pressed, making the appropriate
contact. This principle is also us-
ed in some add-on keyboards,
ithe Saga Emperor 1 for in-
stancel. And, because of this
membrane problerm, they are
very difficult to modify; to
modify a key-board, it must
essentially consist of separate
keys mounted ona circuit board.

Padding along

As far as | was concerned, | had

Figure 1. DK Tronics keyboard

keys. & QWERTY keyboard has
semicolon as the "home’ key (lit-
tle finger, right hand side}, and a
‘single entry’ full stop and com-
ma on the bottom line. These are
missing on many add-on
keyboards, but it is very difficult
to touch type without, at any
rate, the full stop and comma.
Finally, because each key has
to be used for much more than
just lower case and caps, addi-
tional symbols are obtained
through symbaol shift, through
extended mode, (caps shift and
symbol shift), and through
symbol-shifted extended mode.
A few of these are needed for
normal typing, le.g !}, and
Tasword uses double-shift for
some control characters. Soyou
must have asymbaol shift at each
end, again, preferably sym-
metrically placed and operated
by the little finger, (like the caps

shift). Oh, and of course you
need a space-bar

Membrane Misery

Well, when | looked, | could find
no keyboard that fulfilled all
these criteria, So | needed one
that | could modify. This cuts
down the choice a bit, too! if you
don't happen to have a joystick,
you will know that over-
enthusiastic pounding of the
cursor buttons eventually does
them in. If you then prise apart
the Spectrum case in your
fury,you will find the (damaged)
membrane. This consists of
three plastic sheets glued
together. The top one and bot-
tom one have circuits printed in
their inner surfaces; the middle
one is blank, but the holes cut
where the circuits cross, cor-
responding with the rubber but-

one additional criterion to meet,
| often have 1o enter quantities
of numeric data, either as tables
in the text,or as a tabular
material for calculations. So, for
me a numeric pad was par-
ticulary useful.

At the time | was buying,
there were far fewer keyboards
available than now, and | recall
considering two. Transform’s
was around £70 whilst DK
Tronics new space-bar board
was around £45 {it's now
nearer £30). Both of these have
separate keys. Those on the
Transform board are of the
plated-contact sort whilst those
on the DK'Tronics board are of
the cheaper individual
membrane-deforming type.
These are quite good enough for
many purposes, and the price
was attractive. So | bought a
standard DK'Tronics board; this
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Figure 2. My first maodification

is probably the most popular
add-on keyboard in use

Secretarial
scrutiny

The first thing | did was to enlist
the aid of our professional office
secretaries. | had half a dozen of
them pound the keyboard for a
while before modification. None
of them liked the touch very
much, but reckoned they could
get used to it. However, their
comments on the original ar
rangement of the keys were un-
printable and gave me the con-
fidence to go ahead with my first
set of modifications,

Our Editor often mentions
how helpful DK’ Tronics are. |
can alsovouch for this. | explain-
ed what | wanted to them and
they produced a circuit diagram
and spare keys, enabling me to
fit my single key entry ‘full stop’
and ‘comma’ and the extra sym-
bol shifts. The keyboard (first
modification) now looked like
the second picture (Fig.2).

Full of delight — {yes, bless
you Dk'Tronics — it worked!) —
I produced my maodified
keyboard for the secretaries to
pound. Pride becomes before a
fall! They all gave it the thumbs
down. When | got down to it,
there were two further pro-
blems. The first and major one
was that | couldn’t count. Look
at a standard 'QWERTY’
keyboard. On the bottom line,
after'M’ and 'N’, there's a com-
ma, and a full stop, then at least
one more key before the caps

shift, (very commonly *?° with
‘" when shifted). | had put the
caps shift there, hadn't I!
Because the caps shift was in
the wrong place, they felt very
uncomfartable and unfamiliar,
and somehow they were all
cramped up — several com-
plained that it felt cramped. The
second problem is that the
‘enter’ key is next to the ‘L,
where one normally has a *;'
key, and a couple of others to
the right for that matter. And the

same on the rows above: the
secretaries complained that
their fingers ‘fell off the end of
the keys' — somehow it didn’t
feel right at all,

So, | set out to modify the
board again. Back to DK’
Tronics. 'Please sirs, can |
now. .. ¢ ‘Novyou can't,’ they
said. ‘No matter how many
dindes you fit, you won't get the
single entry keys you want:
can't be done.’

That did it!

Right note, wrong
key

The shifted keys on the Spec-
trum are obtained by first press-
ing one key and holding whilst
holding another. To simulate
this without the use of diodes
one needs a double-pale switch
in which one set of contacts is
made before the other, and
which matches the originals in
shape, size and feel. Armon
Electronics, DK'Tronics' sup
pliers, were very helpful. The
first batch of keys they supplied
were not double-pole, lalthough
they had thought they werel, but
did reveal that | had got another
unsuspected problem. At
sometime DK’ Tronics had
changed their key pattern, and
my board was about the last
made with the now-obsoleta
keys; the ones used are now
about 1.5 mm longer. After
several months, they managed
to get a sample of double-pole
keys from Japan, but my per-
sonal gremlin was by now hav-
ing too much fun to give up.
Although double-pole, these re-
quired far too much pressure to
get second contact, (which was
right at the bottom of the travel).
And these were the only keys
Armon could supply.

| then tried National Switch
Factors at Keighley, who were
also very helpful and sent me
several sorts of double-pole
keys. However, these all work-
ed rather like hinges, and were

Figure 3. The finished job.

“
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Figure 4. The spider-web inside, connected up o the Kappa inferf ac e

the wrong size and pressure. |t
looked like the end of the road.
What | didn't know at the time
was that there are keys of the
type | wanted available. For in-
stance, more recently, the
keyboard which was made by
Cheetah, (and is now marketed
by LMT), uses this principle.
And | suspect that Cherry
keyboards also use this type of
key for some applications.
However, at the time, just as |
was desparing, a friend came up
with a new approach, and so |
abandoned my search for
double-pole keyswitches.

Key to the
problem

He recommended a little gadget
designed by one Steve Drainand
marketed by Kappa keyboards.
This has a row of terminals on
either side. On one side you con-
nect all the input lines into the
keyboard. On the other you can
connect lines 1o single key entry
symbol-shifted or caps-shifted
keys. A diagram and instruc-
tions are provided and it is all
there, but | found it not par-
ticulary easy to follow. For-
tunately, | had to visit the
Evesham Micro Centre’s branch
at Cotteridge (famous for there
Interface I} and they gave me
an old Spectrum membrane of
the type mentioned earlier. Trac-
ing the circuits on this helped im-
measurably. However, | still

needed some extra keys of the
old pattern. Back to
DK Tronics. .

At that stage, | shouldn’t
have rung up our Editor and pro-
mised this article, should 17 Dk’
Tronics scoured their depot and
their keyboard factory, but no
luck. Weeks passed; no keys. In
desperation, lordered adozen of
the new pattern. After all, |
needed to interpose extra keys
where the numeric pad once
was, so | had to move it along a

bit. | therefore sacrificed it,
remade it with the new keysona
spare piece of board and stuck
this on under a cut-out on the
original board. Thus, the new
keys were mounted slightly
lower, which just about com-
pensated for their increased
height. This was a much easier
alternative to grinding all the
caps down and released a dozen
old pattern keys to use as the ex-
tra keys on my modified board (1
felt rather pleased about thatl.

Figure 5. The Kappa kit
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So, at last | had the thing
together. The DK’ Trenics case
needed additional carving (for-
tunately it's very receptive to
this sort of ill-treatment, being
ABS plastic and therefore
relatively easily worked). | then
had & major hiccup because it
wouldn't work. | contacted
Steve Drain who resoldered my
connections correctly (he has
apparently had bad press
recently over some postal pro
blems, but | found him wvery
helpfull. And there we were
at last a waorking keyboard.

Happy endings

Afew final comments. [t's much
easier to have a keyboard to
maodify rather than to start from
scratch. Dk' Tronics proved very
easy to alter and has a reliable
name. MNew keyboards are
available from a variety of sup-
pliers le.g. Armon Electronics!);
alternatively, second hand ones
are available. Do make sure that
the keys are of the contact varie-
ty, not capacitance or Hall effect
type and that sufficient spare
keys are available. You will have
tosolder all the data and address
lines into the kappa interface,
even if you don’t need all the
outputs. And finally, don't try
this device unless you are bold
and prepared to use a soldering
iron, Happy keyboarding.
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I  SPECTRUM MUSIC [

At over £1400 we did not con-
sider DX7 software to be of in
terest to many readers, but from
the number of letters we receiv-
ed we realised we were wrong!

The TX7, a DX7 without
keyboard, designed to be added
to a DX7 and priced at £699,
was maore feasible but none
including Yamaha it seems,
thought it could be programmed
without a DX7. But we
discovered that it could!

| purchased a TX7 a little
while ago. A DX7 was out of my
price range, but | reasoned |
could link it to the Siel keyboard
we used for an earlier review,
and this proved to be so.
Although the wvoices supplied
programmed into the unit were
more than satisfactory, | soon
became aware that | only had
access to about 60% of the
machine's capabilities. So, |
rang up Mike Beecher of Elec
tromusic Research and neither
he nor the programmer of their
DX7 software knew whether it
would function with the TX7,
although they couldn’t see why
not. The programs arrived and |
set about experimenting.

The programs

Throughout this article | will be
referring to the TX7. For DX7
owners ALL the operations and
functions of the software are
the same and work perfectly — |
managed to borrow a DX7 in
arder to confirm this. The three
programs marketed by EMR are:

1. A voice and function library

This consists of seven banks
of 32 sounds. These are
transferred to and from the
DX /TX via the EMR MIDI inter
face.

This was an immediate
bonus to the TX as the only
other way of doing this was the
cassette interface fitted and,
although tape sound libraries
probably exist, | was unable to
find any.

Now | had access to 224
alternative sounds. The sounds
supplied are interesting, ranging
from the pure effects such as
‘birds’ to some beautiful and
pleasing musical sounds. | was
told that they had been collected
from many sources from all over
Europe, in themselves they are a
valuable addition to the TX/DX.
If yvour use of the equipment is
studio or home based then hav-
ing the Spectrum connected
permanently with the full library
in memory is satisfactory as
loading and finding a soundfrom
a bank takes around twenty
seconds!

However, if you are using

Midi Control of
the DX7 and TX7.

We try a Spectrum MIDI package which

makes DX7 programmin

9

easier, and

TX7 editing possible.

your machine on the road, or
want to use your Spectrum to
run another MID! program such
as EMR's Performer — a brilliant
8 track real time polyphonic
‘tape recorder’ simulator, then
this is not often convenient. To
get around this you can use this
program to compile a bank of the
32 most frequently used sounds
and keep it in the DX/TX's
memory permanently. This is a
little time consuming and rather
fiddly, reguiring loading a bank
to the TX, retrieving the single
voices required back to the
Spectrum, saving onto tape one
at a time until all 32 are on tape.
Then by loading each voice back
into the Spectrum, transferring
to the DX/TX and storing into
the required memory number,
the final compilation of the 32
voices can be made.

2 . Function Parameter Store,

A fundamental difference
between the TX7 and the DX7 is
that the TX7 provides a
separate set of function infor-
mation for each voice, whereas
the DX7 has only one which
must be changed, if necessary,
when a new voice is used. This
means that this program is not
so essential to TX7 owners
especially as each function is
alterable from its own control
panel. However the easy 1o use
menus plus the means of
displaying all the information at
once on the screen proved very
uséful and greatly eased the
modification of the values.

A big bonus for DX7 owners
is the option to load one of the
bank of 32 function patches into
the DX7 from the program
change of another MIDI instru-
ment, thus saving the need to
reprogram them manually . After
each alteration of a function the
patch is sent to the TX/DX so
that you can play it and get an
instant audio feedback of what
your modification sounds like.

3. Voice Editor.

This is the chief program for
DX /TX owners in that is displays
all the information clearly and

graphically, both in bar graph
and line graph form. As the ac-
tual programming of the DX/TX
voices is well known for its com-
plexity, this program should be
received with open arms by
those who are still struggling.
The fast access to all the
parameters which can be seen
at a glance, compared and
altered, almost makes this task
gasy!

After each section has been
changed the new information is
sent to the TX/DX and can be
played so you can hear the ef-
fect you have created. For DX7
owners this program will aid
your sound creation if you are
experienced or make it much
less daunting to learn how to
program sounds.

TX7 Specific
problems

Because the TX7 does not have
a keyboard and is connected by
the MIDI IN to the controlling
keyboard, | had a problem in that
every time | wanted to use the
program | couldn’t play the
sounds and vice wversa. This
meant a lot of pulling out and
plugging in of the & pin Din
leads. Not a good idea.

| got around it by purchasing
the Yamaha YME-8 MIDI box.
This allows two MID| INs to be
switch routed to two banks of

four MIDI OUTs. To swap from
computer to keyboard was now
only a matter of flipping two
switches. Expensive at£55 but
cheaper than replacing damag-
ed leads and sockets, also it
come in useful for other MIDI
operations.

Yamaha say in their TX
manual — "‘as the TX7 voices
are not programmable there is
no need to give details of pro-
gramming them'’. This means
that you have no clue how to go
about creating sounds. If you
have a good idea of sound crea-
tion on digital synths then you
are likely to be able to work it out
by trial and errar.

Whatever your knowledge it
is great fun and satisfying (not to
mention frustratingl using the
Voice Editor program to experi-
ment with.

Plus. ..

ZXC has managed to organise a
special offer in conjunction with
Electromusic Research. In-
dividually, the Function Library,
Function Editor, and Voice
Editor programs cost £24.95
each which would make a
total of £74 .85 for all three.
ZXCis able to offerits readers all
three programs for the bargain
price of just £49 .95, represen-
ting a saving of er, um (hang on a
sec). . .£24 .90l (EMR's own
Midi Interface is also available
for £79.90).

Address . s vann

** Special Offer **
** Save £24.90 **

Just for readers of ZX Computing we're offering Electromusic
Research's Function Library, Function Editor, and Voice Editor all
together for the price of just £49 .90,

To order these programs, just send this coupon to:

EMR Ltd, 14 Mount Close, Wickford, Essex.
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Binary and Hex

The Arithmetic of Computing

by

Carol Brooksbank

It might seem odd to start an ar-
ticle about binary and hex by
talking about decimal arith-
metic, but the processes involy-
ed in all three systems are the
same. Only the number of digits
used is different. The trouble is
that we are all so expert in using
decimal counting that we no
longer think about the
mechanics of what we are do-
ing. Almost everyone can count
from 1 to 100 without worrying
about the processes involved,
and even someone with no head
for figures can add 1 to 99 and
get the right answer without a
second thought about what
they did. They just know how to
doit. But if you understand what
is happening when you count in
decimal, you are half way to
becoming fluent in binary and
hex, so | am going to analyse
decimal counting. Please don't
skip this bit just because it
seems very elementary. You will
get to grips with the other
systems much more easily if you
read on.

Decimal

In decimal arithmetic, there are
10 digits which are always used
in the same order when coun-
ting:

0123456789

Because of the need to use
numbers higher than 9, a col
umnsystem is used. Imagine the
digits arranged in a vertical col-
umn. When 9 is reached, we
have run out of digits, so a se-
cond column is brought in to the
left of the first one, and this new
columnis assumed to hold 0. To
progress beyond9, 1 is added to
the amount in the new column,
and the original one is returned

to 0. This gives the number we
call ten.

WU~ T W =O

=

You can then count on, until you
reach 9 again in the right hand
column, when you repeat the
process, adding 1 to the left col-
umn and returning the right one
to0.

19
20

This process can continue until
99 isreached, when youneed to
bring in another column to the
left.

98
099

MNow, as before, youadd 1 tothe
leftmost column and return all
the others to 0.

0889
100

You can go on like this for as
long as you need. Every time you
add 1 to a column, you return all
those to the right of it to 0, and
every time all the columns in use
reach 9, you bring in another to
the left. In this way, any

number, as big or small as you
wish, can be expressed.
Because there are 10 digits in
use, each new column is worth
10 times the one on its right.

54

The number 548 672 is actual-
ly made up like this:

100,000 x5 = 500,000 +
10,000 x4 = 40,000 +
1000x8 = 8,000 +

100 x6 = 600 +
10 x2 = 20 +
1xd = 7

TOTAL 546827

This columns system is exactly
the same in binary and hex, so
the only new factor is the
number of digits.

Binary

In binary arithmetic, there are
only 2 digits: 0 and 1. As before,
y¥ou count in one column until
you run out of digits, when you
introduce a new one to the left.
The difference is that you run
out of digits much more quickly
in binary.

Binary Decimal
0
01 1
10 2

The number reached at this
point in binary, 10, is not ten. It
is one-oh binary. Ten is a name
reserved for one-oh decimal,
and in order to avoeid any confu-
sion, you should always think of
the binary numbers as one-ch
binary, one-one binary and so
on.

You carry on counting in
binary in exactly the same way
as in decimal, introducing new
celumns as they are needed.

11 3
100 4
101 5
110 8
111 T
1000 8

You will see by now the great
disadvantage of binary. With so
few digits the numbers quickly
become longer, so that the
number expressed as ‘8’ in
decimal is a four figure number
in binary. In fact, because the
numbers are long and in order to
reduce confusion between

systems, itis usual to express all
binary numbers up to 255
decimal as eight figure numbers:

8 decimal = BINOOOO1000
2b6b decimal = BIN11111111

As there are ohly 2 digits, each

column in binary is worth twice
the column to its right.

128664 32 16 8 4 2
AR ARy g i |

To convert a BIN number to
decimal, you work as follows:

BIN111T11111 =

|1

= L3
— b B0k
++++++ + 4

TOTAL 255

In binary, just as in decimal, you
can introduce as many columns
as you need to express a number
of any size. Take the decimal
number 12345, for instance. In
binary, this is

C01100000017 171001

Since binary is such a cumber-
some system with long awk-
ward numbers, what use is it?
Well, in ordinary everyday life,
not a lot, but in the world of elec-
tronics, it has one great advan-
tage. Because there are only
two digits, it is possible to ex-
press the numbers electronical-
Iy.
Imagine that you have a bank
of eight electric wires, each
equipped with a switch. If you
switched the switches so that 0
was represented by aninert wire
(switch off}], and 1 was
represented by a live wire
{switch on), you could express
the binary form of any number
between 0 and 255 decimal.
Put very crudely, this is what
happens inside your computer.
You can think of each address in
YOur computer's memory as a
minute bank of 8 electric wires
and switches. When you poke a
number into an address, the
switches are manipulated so
that the pattern represents the
binary form of your number, The
particular combination of live
and inert wires causes the com-
puter to perform some opera-
tion, It is beyond the scope of
this article to go any further into
the workings of the computer,
but | want you tounderstand the
importance of binary arithmetic
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to the computer world.
Whatever form of counting you
use to program your computer,
decimal, hex or binary, it is the
binary form which is important,
and the binary form is the one
stored in the memory. We use
the other forms because binary
is so unwieldly for we humans,
s0 we let the computer do the
conversion.

As each address, or byte, in
the computer’'s memory can on-
ly hold 8 binary digits, bits, what
happens if you wish to store a
number like 12345 decimal,
which has more than 8 bits? The
computer takes the 16 bit form
of the number, and cuts it in half
ie 0011000000111001
becomes 00110000001110
01. It then stores each half
separately. The second half, the
low byte, is stored first, and the
first half, the high byte, in the
following address.

This is where decimal, which
is more familiar to humans,
becomes awkward to use in
relation to computers. The low
byte, BIN 00111001, is 57
decimal and the high byte, BIN
00110000, is 48 decimal. At
first glance there seems to be
very little connection between
57 and 48 and 12345, In fact,
you can find the decimal by
multiplying the high byte by 256
and adding the low byte.

256 x 48 = 12288
ADD 57
TOTAL 12345

This lack of an cbvious connec-
tion between a number and its
low and high bytes in decimal is
one of the reasons why many
machine code programmers
prefer to work in hex, which is
less unwieldly than binary and
more convenient than decimal
for programming. But before | go
on to talk about hex, | am going
to give you some homework. If
you plan to do any machine code
programming, you will save
yourself a lot of looking up in
tables if you learn by heart the
binary forms of the decimal
numbers 0 to 15, so try to
memoarise this little table.

BIN DECIMAL
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011

— = DO ~-d@ O W -0

el =

1100 12
1101 13
1110 14
1111 15
Hex

In hex you have 16 digits —
0,1,2,345,6,7,89,A,BC,D,
E.F. The column system for
counting is used exactly as
before, but instead of bringingin
a new column after 9, as in
decimal, you carry on until you
reach F, and then introduce the
new column.

HEX DECIMAL
0 i)
1 1
2 2
3 3
4 4
5 5
6 3]
7 7
8 8
2} 9
A 10
B 11
c 12
D 13
E 14
0OF 15
10 16

Again, the number reached in
hex is not ten, but one-oh hex,
and is equal to 16 decimal. Hex
numbers are expressed as 10H
or 0010H.

Each column in hex is worth
16 decimal times its right hand
neighbour. The number 12345
decimalis 3039h, and is broken
down as follows:

4096 256 16 1

3 ] 3 9

4096 %3 = 12288 +
16x3 = 48 +
1x9 = 9
TOTAL 12345

A hex number containing some
of the letter digits can be con-
verted as follows:

4096 256 16 1
2

C =
4096 x2 = 8192 +
256x10 = 2560 +
16x12 = 192 +
1x156 = 15
TOTAL 10959

You will remember that we
discovered earlier that the high
and low bytes of 12345 were
48 and 57 respectively. We
have since seen that the hex
form of 12345 is 3039h. The
hex form of 4Bdis30hand57d
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is 39h. You can see at a glance
what the high and low bytes of a
hex number are, without doing
any calculations. From this, it
follows that there is a direct con-

thurr§ gach hand — and

everyone, including primitive
man who invented counting,
learns to count on their fingers.
If we had three extra fingers per

BINOO11

BINOOQO

BINOO110000

BINOO1T1

BIN 1001

BINOO111001
BINOO11000000111000

Figure 1. Binary, hex and decimal comparisons.

= 03h = 3d

= 00h = 0d

= 30h = 48d

= (3hb = 3d

= 09h = 9d

= 39h =hid

= 3038h = 12345d

nection between the binary and
hex forms of a number which is
much more obvious than the
connection between the
decimal and any other form.
(See figure 1).

Clearly, this makes life much
easier for the machine code pro-
grammer. By using hex he can
avoid all the calculations re-
quired to find the high and low
bytes when working in decimal.
Also, when he comes to type in
the machine code listing, most
of the numbers are shorter than
the equivalent decimal ones so
there is a saving if time too. In
fact, after you have become
familiar with hex you begin to
wonder why decimal is the
universally popular system. |
suspect that is has something to
do with the fact that we are all
born with a built in decimal
calculator — four fingers and a

hand | believe that we should all
be working away happily in hex,
and the genius who suggested
that you could have a very good
counting system with only ten
digits would be quietly led away
by men in white coats.

Meanwhile, computer pro-
grammers need to familiarize
themselves with binary and hex .
You simply need to become as
expert with binary and hex as
you are with decimal, and prac-
tice is the only way. You can
help yourself by learning another
conversion table (figure 2). It is
very similar to the first one, but
will allow you to convert bet-
ween the three systems. In fact,
you have very little extra to learn
because decimal and hex figures
are the same until you reach 10
decimal.

Can you do sums in hex?
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Yes, of course, and in exactly
the same way that you do them

count alang theml.
in decimal. Let us add 3039h

write the hex digits out and 0 + F

and 7/FE3h. 3039
TFE3
3039 G
7IFE3
3 +E=11Answer] and

2 +3 = C (try not to work in = carry 1,

decimalie 9 + 3 = 12, convert

ittohex = C. Countitoutinhex 3039

— 9 ABC.Youmay needhelpat 7 FE3

first, and fingers are not much [

use as you haven't enough, so 1
Figure 2
BIN DECIMAL HEX
0000 0 0
0001 1 1
0010 2 2
0011 3 3
0100 4 4
0101 5 5
0110 6 (5]
0111 f) 7
1000 8 2
1001 9 9
1010 10 yiy
1011 11 B
1100 12 C
1101 13 D
1110 14 E
1111 15 E

F + carry 1 10

3039
TFE3

g1c
1

[
-]
=

+carry 1 = B

=] Ll
52
T Ll

m
o= ©

| cannot make you an expert in
hex just by writing this article. It
will depend on how much time
and practice you are willing to
put in. Try devising sums for
yourself. You might even try
writing the multiplication tables
in hex. | will start you off with
the "two times’ — you can work
out the others.

2ol =2
2=
2x3 =05
2xd =8
2% B =14
2xB C
2x7 =E
2x8-=10
P e [
2xA =14

MRS R RS N
oM W W W
Mmoo m
MO pod

i 2
1

Try to get into the habit of doing
all your calculations in hex,
rather thanworking things out in
decimal and then converting the
answer. Itis ratherlike learning a
foreign language. You cannot
become fluent if you work
everything out in English and
then translate it. You have to
learn to think in the language.
You have tolearn to think in hex.

This is why | have not includ-
ed a hex-decimal conwversion
table in this article. If you start to
rely on one you will never really
be able to work freely in hex and
it will always be a foreign
language. It is much bhetter to
persevere with learning to count
and calculate in hex, even if you
flounder a bit at first, For those
who find they simply cannot
manage without a conversion
table, yvou will find one in almost
any book on machine code pro-
gramming. But you will know
that you have become fluent in
hex on the day you nolonger feel
you need one.

Those nice people from Philips sent us one of their new DE450

batteries), and you've also got the added hassle of making sure
that the batteries are always fully charged or you'll get loading
problems.

Your only other alternative is to go out and buy a separate 9v
DC power supply which will cost you an additional £10 or so.
Considering that the recorder will cost you about £32 onits own,
that extra expense ought not to be necessary just to be able to
plug it into the mains.

Still, after ripping up an old Oric PSU we got the recorder work-
ing and it SAVEd and LOADed all sorts of things without any pro
blems, and it's quite well designed so it wasn’t at all fiddly to use.
My only criticism is that the need to buy batteries and/or a power
supply makes it more expensive than it really needs to be,

If you're interested try contacting Philips Consumer Advice,
420 London Road, Croydon, CR9 3QR (01-689-2166),

Cliff Joseph

Philips Datao
Recorder

Data Recorders to look at recently, and very nice it looks too. The
trouble was that when we got set to try it out on a few programs
we realised that there's no way of plugging it directly into the
mains. You can put half a dozen batteries intait, but that's bound
to become expensive after a while (unless you use rechargeable

“
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Chinese Patience

QUICKSOFT

Desert Burner
Creative Sparks
£2.50

As leader of a small band of
freeclom fighters your task is to
deliver the plans of a new
weapon to another underground
group. Your means of transpaort
is a powerful motorcycle called
'Desert Burner' which is capable
of over 200 mph.

By itself this is a pretty simple
task, but what the instructions
donot tell you is that you have to
emulate Evil Knievel in jumping
over various obstacles whilst
avoiding bombs dropped by
helicopters. You can attack the
helicopters by firing at them via
the space key. Controls are sim-
ple, Caps Shift to accelerate and
Ztojump.

As with many games of this
simplicity it has an addic-
tiveness out of proportion to the
action, it may not be particularly
sophisticated, a few flickers, a
few attribute clashes, but it is
pretty good value for the
money. & nice touchis the slow
ly sinking sun and the moon ap-
pearing at night. A high score is
kept, but no hall of fame.

GRAPHICS H ¥ ¥ X
ADDICTIVENESS * X *
OVERALL H ¥ ¥ *
supersam

Budgie Software
£2.50

Anunusual plot here. The object
is to explore the 34 rooms of a
fortress and collect the 18 parts
of a cage in which to catch the
elusive Boris. This is com-
plicated by misleading door-
wayswhichsend you astray and
potholes which are fatal. Added
to this you have an energy level
which drops on contact with
one of the wandering beasties,
when completely depleted you
lose one of your three lives. On
the positive side are syringes
which make you invulnerable for
a brief period.

Options for joystick or to
redefine keys are included and it
features one of the mast in-
teresting loading systems |'ve
yetseen. Again, this game has a
charm of its own and | happily

played away on it, the graphics
are fairly good although slight
flickering and attribute clashes
areavident. Thescreens are well
designed and provide a good
challenge. Though essentially a
maze/dodge and collect game it
is reasonable value for money
and will provide a few hours of
amusemeant.

GRAPHICS * ¥ X
ADDICTIVENESS * ¥ ¥
OVERALL * * ¥
Nonterragueous
Mastertronic

£1.99

This game is one which puts
some full priced offerings to
shame. Withover 1000 screens
of well designed problems to
negotiate, fast action, smooth
well animated sprites and a set
of problems to solve, this game
is a must for any arcade addict
Put simply it is a variation on
the maze search and dodge
theme, bul objects have not
merely to be collected but also
used to enable you to get further
into the game. The ultimate ob-
jective is to explore the inside of
a giant mountain to find and
then destroy the computer
which controls the population of
your planet. Options for various
joystick interfaces are provided
and keys QAPO give
up/down/left/right movement.
Space fires and | and U allow
specific actions. The game is
very addictive and the inclusion
of a high score chart encourages
you to keep trying to improve,
Would | buy it? Yes!

GRAPHICS ¥ KKK ¥
ADDICTIVENESS -x- * % ¥
OVERALL ¥ ¥ ¥ ¥

Cylu
Firebird
£2.50

Well you can’t avoid com
parisons and this one just asks to
he likened to Knight Lore. Your
quest is to search the maze (yes,
yet another maze) find, collect
and return to the master com-
puter, 24 objects. To achieve
this you will have to solve the
problem of how to disable 32

MAS

E:‘?TEGNJ”'

force fields, use the nine teleport
terminals and use the master
refuel and master return to base
units.,

This is a game to get your
fingers in a twist as there are no
fewer that 11 control options
plus save/Joad/abort game op-
tions. Movement, graphics and
screendasigns are very good, bu
the game is hard to get into, the
problem of running out of fuel
caused many a promising game
to end rather too soon.

This is one for the expert
gamester and should give many
hours of enjoyment, however |
must admit in the time | had to
review it | did not get too far,
once the pressure of writing this
is off | will be going back for
another session.

GRAPHICS * ¥ ¥
ADDICTIVENESS *® % ¥
OVERALL * K K ¥
Chinese Patience
Atlantis

£1.99

| remember Atlantis' card game
pragram Eights which | still play
on occasion and so was pleased
to receive this program. Chinese
Patience is another card game
and matches you against the
computer, and boy does the
machine play a mean game!
The instructions take up the
whaole of the inside of the insert
plus the flap, reading them
makes the game seem very
complicated, However once |

H:Illifllli-_“i

ran through the game a couple of
times | got the hang of it and
found it frustratingly absorbing.

The graphics are well design
ed and the screen layoul is clear
and uncluttered, the program is
wellerror trapped — try pressing
break! There is a fairly lengthy
wailt while the computer makes
its moves but nosolong that you
get bored. | found | took much
|[J['|L,]E|' than the computer to
decide on my moves

If you have the patience and
like card games (and even if you
don't | suggest you ty this ongl,
then this will keep your mind
ticking over for many a long
winter's night. Unusual in this
day and age is the loading

system, using LOAD " " CODE
is a bit amateurish, but this is
only my criticism.

GRAPHICS * ¥ ¥ *
ADDICTIVENESS %* % % ¥
OVERALL * K K X
Action Biker
Mastertronic

S

In conjunction with a well
known snack manufacturer the
character of Clumsy Colin is
brought to the computer screen
Using a split graphics and texlt
window you have to ride around
town, find Marti and take him to
the Spaceport. Control is UP
DOWN/LEFT/RIGHT by keys
AZNM plus space to enter a
house.

Graphics are OK, movement
and animation is fair and the ac
tion fast and furious. High
scores are kept but no hall of
fame. This i1s a fairly average
game which gave me a few in
teresting moments but no real
desire to go back to it again. |
know how game players vary in
what they like and many of you
will enjoy this game, so | would
simply suggest you try it out at
your local computer store and

make up your own mind. It
didn’t do a lot for me.

GRAPHICS %% ¥
ADDICTIVENESS * *
OVERALL * ¥ ¥

ﬂ
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Speakeasy

Kai Webber has come up with a machine
code routine that turns the Spectrum
Into a speech synthesiser.

L]
.III.I-I-I'I
This is by no means the first
Spectrum speech program but it
does offer far greater manipula-
tion of speech data than some of
the other efforts that have ap-
peared in magazines, allowing
crackles and noise to be cut
down greatly. Basically, what
the program allows you to do is
to record speech from a tape
recorder (along with a few extra
noises thrown in for good
measure!) and then replay this
speech in your own programs,

Begin by carefully typing in
the BASIC listing and then save
it to tape with 'SAVE
“SPEAKWELL" LINE 1. When
you run the program, you should
be confranted with some data
details at the bottom of the
screen which are fairly self ex
planatory and a menu of op-
tions:

R — RECORD SPEECH

your voice into the computer’'s

memory at the current
record/play speed. When you
select this option you will be told
to press any key to start recor-
ding. There are two methods
you can use to record speech
{experiment with both methods
to see which gives best results):
1} Record your voice onto a tape
and play this tape into the com-
puter, pressing a key just before
the speech starts. (Try different
volume settings until you
achieve the best results).

2) Set the recorder into Record
maode (remove any tapes in the
recorder, find the small switchin
it which checks to see if a tape
has a write protect tab, press
this in and press ‘FLAY' and
‘RECORD’ on the recorder at the
same timel, press a key and start
talking into the tape recorder’s
microphone.

This will simply replay any
speech stored in memory at the
current record/play speed.

A — ALTER START ADDR

This allows you to alter the
start address from which
speech is recorded/played back.
If there is alot of *noise’ from the
tape recorder at the start of
some speech you can get rid of it
by altering the start address by
trial and error, {If the start ad-
dress plus the length of data
would cause the data to
overflow into the graphics area
of the computer will prevent you
from using this value — lowerthe
length first — see below. It will
also reject any value below
32855).

L — CHANGE LENGTH

Allows you to change the
length of speech to be
recorded/played back. The com-
puter will prevent you from us-

B oSS SOUNDS e

an overflow into the graphics
area.
CHANGE SPEED

Lets you change the
record/play back speed, By play-
ing back at a different speed you
can alter the pitch of your voice.
The slower the speed, the worse
speech will sound. (Values
below about 25 are of little use).
M — MEMORY MANAGER

A useful tool that allows you
to move blocks of speech
around in memory. Three
parameters are required: ad
dress to copy from; address to
copy to and number of bytes to
copy. If ‘Invalid address’ ap-
pears on the screen, then you
have tried to overwrite either the
graphics area of the machine
code. If you wish to remove
‘noise’ that was recorded before
you started speaking, find the
start address of the actual
speech (using *S') and enter this
as the address to copy from.
Enter the address to copy to and
the number of bytes to copy and
then alter the start address to
the wvalue you used as the ad
dress to copy to. (Got that?!!).
T — TAPE OPERATIONS

This prints up a self
explanatory tape menu. For
those of you who are interested,
| have included an assembly
language listing of the machine
code.

You may find that if you use
an expensive tape recorder you
will get better results than a
cheap portable recorder, but do
not do anything silly like feeding
the output of a power amp
staight into the back of your
Spectrum! It also helps if you
stress the words as you speak

w

This allows you to record P — PLAY BACK SPEECH ing any value which will cause into the tape recorder.
19 BORDER &: PAPER ©: INK 7: C 2258 IF INKEY$="s" THEN GO TO 9
LEAR 32747: RESTORE 9928: GO SUB 32a

8358

28 LET SPEED=]:

LET START=328%

3! LET LENGTH=32512

38 G0 SUB 9738
4% RESTORE 9720: LET Ké=INKEYS
5@ FOR F=1 TO 7
68 READ AS,LINE: IF AS=K& THEN
GO SUB LINE: GO SUB 9818
78 NEXT F
88 GO TO 49
9238 PRINT AT 17,83 FLASH 1j°"L -
LOAD S - SAVE R - RETURN":
PAUSE 1: PAUSE @: PRINT AT 17,8,

2248 IF INKEYS$="1"

286

h

58

THEN GO TO 9

9268 IF INKEY®%$="pr"

: RETURN

?274 GO TO 92308

2284 INPUT

?298 IF LEN
17,74

E*": GO TO 9280

?388 PRINT AT 17,8, ,AT 17,113
ASH 15 "LOADING...":

2318 RETURN
P328 INPUT

9338 IF LEN N$>i8 OR N$=""*
PRINT AT 17,183
GO TO 9329

93486 PRINT AT 17,8,,:

D NAME":

E START,LENGTH

"NAME OF FILE?
N&> 15
FLASH 1§ "INVALID FILE NAM

THEN PAUSE 1

"I NS
THEN PRINT AT

FL

LOAD N%CODE

"NAME OF FILE? "jN$
THEN

FLASH 13 "INVALI

SAVE NSCOD
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935¢ PRINT AT 17,105 FLASH 1 "VE

RIFY (y/n)*": PAUSE @: GO SUB 981

#: IF INKEY$="n®" THEN RETURN

9368 PRINT AT 17,185 FLASH 1} "VE

RIFYING..": VERIFY N$CODE

9378 RETURN

9384 INPUT *"ADDRESS TO COPY FROM

?  "SHL

9385 PRINT AT 17,0,

9398 IF HL<(32855 OR HL>&5366 THE

N PRINT AT 17,63 FLASH 1;*INVAL

ID COPY ADDRESS": GO TO 9389

94@@ INPUT "ADDRESS TO COPY TO?
"} DE

94@8% PRINT AT 17,0,,

9416 IF DE<32855 OR DE>&5366 THE

N PRINT AT 17,2; FLASH 1;"INVAL

ID DESTINATION ADDRESS®": GO TO 9

409

9428 INPUT *"NUMBER OF BYTES TO C

OPY? *"j;BC

9438 IF BC+DE>&5367 OR BC+HL>6S3

67 THEN PRINT AT 17,95 FLASH 13}

*INVALID NUMBER®: GO TO 9428

9443 POKE &%521,DE-25&%INT (DE/2

56): POKE &5522, INT (DE/256)

9458 POKE &5524,BC-2S5&%INT (BC/2

S54): POKE &5%25, INT (BC/256)

9468 POKE 65527,HL-25&¥INT (HL/2

561t POKE 65528, INT (HL/256)

7484 IF BC=& THEN RETURN

?498 RANDOMIZE USR &5528

2548 RETURN

514 TNPUT *"NEW SPEED? " § SPEED
952@4 IF SPEED<@ OR SPEED>255 THE
N PRINT AT 17,93 FLASH 15§ " INVAL
ID SPEED": GO TO 9518

?548 POKE 32854 ,SPEED

558 RETURN

25468 INPUT "NEW L ENGTH? "j3LENGT
H

2578 IF LENGTH{1 OR LENGTH+START
>65367 THEN PRINT AT 17,95 FLAS
H 13 *"INVALID LENGTH®": GO TD 2554
PS59d POKE 3285Z2,LENGTH-256%INT ¢
LENGTH/254&) 1 PODKE 3I2853, INT (LEN
GTH/254)

P68F RETURN

P418 INPUT "MEW START ADDRESS?
"iSTART

428 IF START{(32855 DR START>&53
48 OR START+LENGTH>&653467 THEN P
RINT AT 17,83 FLASH 15 "INVALID A
DDRESS®": GO TO 9&41@

648 POKE 32850,START-25&4%INT (S
TART/256): POKE 32851, INT (START
I 2586)

6583 RETURN

Pas&A RANDOMIZE LISR 32808

678 RETURN

9488 PRINT AT 17,85 FLASH 13"PRE
S5 ANY KEY TO START RECORDING":
PAUSE 1: PAUSE @: PRINT AT 17,9,
sAT 17,115 FLASH 135 "RECORDING"
9498 OUT 254,15: RANDOMIZE USR 3
2768

9788 BEEP 1,5

9718 RETURN

9728 LATA "r",9480,"p",%4608, "a”,
9618,"1",9560, "s",9514, "m" , 9380,

t*,9230
9738 PRINT TAB 11; "SPEAKWELL"
9748 PRINT TAB 11" —————-——— -

F758 PRINT "TAB 4§ "R - RECORB SP
EECH*

?76d4 PRINT "TAB &i"P - PLAY BACK
SPEECH"

9778 PRINT "TAB &3 " - ALTER STA

RT ADDR*™

2788 PRINT "TAB &3 "L - CHANGE LE

NGTH*"

9798 PRINT 'TAB &3 "S - CHANGE SP

EED"

888 PRINT "TAB &4 "M - MEMORY MA
NAGER"™""TAB &i"T - TAPE OFERATIO
NS ™

Y818 PRINT AT 19,835 "START ADDR O
F SPEECH DATA:";START

7828 PRINT "END ADDRESS OF SFPEEC
H DATA: ";START+LENGTH

9838 PRINT "LENGTH OF SPEECH DAT
A: "3 LENGTH; " "§#1;AT B,0; "REC
ORD/PLAY SPEED:"jSPEEDj}" .
9843 PRINT AT 17,8,,: RETURN
9858 FOR F=32748 TO 32854

7869 READ A: POKE F,A

@878 NEXT F

9898 FOR F=65528 TO 65531

9998 READ A: POKE F,A

9918 NEXT F: RETURN

9928 DATA 243,42,82,128,237,91,8
4,128,6,8,14,8,237

9938 DATA &7,8,8,175,219,254,23,
23,2083,17,16,247,113,58

9948 DATA 86,128,71,16,254,35,12
2,179,27,32,226,251,2061,243,42
9958 DATA 82,128,237,91,84,128,6
,8,78,283,9,203,9,283,9

9948 DATA 121,238,16,211,254,283
,1,16,247,58,86, 128,71, 16,254
9978 DATA 203,135,35,122,179,27,
32,224,251,261,87,128,8,127,1
9986 REM BLOCK MOVE MACHINE CODE
9994 DATA 17,0,8,1,8,8,33,8,0,23
7,174,281

.l.m

|
|
'

—
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SOUNDS

250 SPEED DEFE |

ASSEMBLY LISTING

iDISABLE MASKABLE INTERRUPT
;START ADDRESS OF DATA INTO HL
;DATA LENGTH INTO DE

;B CONTROLS LOOP OF 8 BITS/! BYTE
;& COUNTS NO. OF BITS AT EAR PORT
;TIME WASTING INSTRUCT1ON

;CLEAR A AND CARRY FLAG

sREAD PORT 254

;VALUE AT EAR PORT...

;ROTATED. .:

; INTO REGISTER C

;GET 8 BITS FROM EAR PORT: INTO C
;STORE THE 8 BITS IN (HL)
;RECORD/PLAY SPEED INTO A

;USE B TO CONTROL THE LOOQP

;WAIT A SHORT WHILE

;NEXT LOCATION FOR NEXT 8 BITS
;CHECK WHETHER OR NOT...

;TO FETCH ANOTHER 8 BITS
;DECREMENT THE COUNT

;LOOP IF COUNT NQT ZERO
;RE-ENABLE THE MASKABLE INTERRUPT...
;FOR RETURN TO BASIC

;B CONTROLS LCOP OF 8 BITS/| BYTE
;GET DATA BYTE TO BE PLAYED
;GET THE BITS IN THE RIGHT ORDER

;GET THE DATA BYTE INTO A

;MASK THE ONLY REQUIRED BIT
;OUTPUT THIS BIT TO THE SPEAKER
;GET NEXT BIT INTO REQUIRED POSITION
;OUTPUT 8 BITS (1 BYTE)

:SPEED INTO A

; TRANSFER TO B FOR PAUSE

;WAIT A SHORT WHILE

;ANOTHER TIME WASTING INSTRUCTION
;s INCREMENT DATA ADDRESS

;CHECK TO SEE IF COUNT IS ZERO YET

:DECREASE THE COUNT BY |

;LOOP IF COUNT NOT ZERO

; RE-ENABLE MASKABLE INTERRUPT...
;FOR RETURN TO BASIC

;START ADDRESS OF SPEECH DATA
;LENGTH OF SPEECH DATA
;RECORD/PLAY SPEED

1y : RECORD MODE
20 ORG 32768
30 DI
40 LD  HL, (START)
50 LD  DE,(LENGTH)
60  LOOP 2Dy
70 LIS
80 LD (0),BC
S0  LOOP 2 XOR A
100 IN A, (2549
110 RLA
120 RL A
130 R 0
140 DJNZ LOOP 2
| 50 LD (HL),C
160 LD A,(SPEED)
170 D B,A
180  WAIT DINZ WAIT
190 INC HL
200 LD A,D
210 OR E
220 DEC DE
230 JR  NZ,LOQP
240 ET
250 RET
260
270
280 ; PLAYEACK
290 D1
300 LD HL, (START)
310 LD DE, (LENGTH)
320 P _LOOP LD B.g
330 85 B ol i
340 RRC €
350 RRC C
360 RRC C
370. P LP 2 LD A
380 AND Z00010000
390 OUT  (Z54).A
400 R
410 DINZ P LB 2
420 LD A, (SPEED)
430 BT
440  PAUSE DJNZ PAUSE
450 RES 0,4
460 INC HL
470 LTt A )
480 OR E
490 DEC DE
500 JR  NZ,P LOOP
510 El v
520 RET
530  START DEFW 32855
540  LENGTH DEFW 32512

“

60

ZX COMPUTING DECEMBER/JANUARY 1985



R ————

MINDPLAY

Bl W P ey iy 1

This month's ‘Mindplay’
features three adventure games
fram the new generation of
mass produced adventures writ-
ten with the aid of Gilsoft's Quilf,
and released by small software
companies Fridaysoft and
Sentient. While the Quill is a
very useful utility for use by peo-
ple who wish to write their own
adventure | feel that the use of
the Quill by software houses
may have adverse effects on the
adventure game genre. With the
Quill it is a lot easier to produce
bad adventure games, as the
thought and planning needed for
a non-Quilled game is often not
applied. Thankfully, there are
exceptions, and these excep-
tions are often wvery good
games, but the vast majority of
Quilled games which are
marketed are often average, and
sometimes very poor. The
games reviewed this issue
feature a couple of these excep-
tions.

You may have noticed a cou-
ple of letters in past issues of ZX
Computing requesting hints and
tips for adventure games. Well,
inresponse to popular demand, |
plan tointroduce clues to adven-
tures in this column. The idea is
that you send your adventure
problems and they'll be printed
in ‘Mindplay’, and anyone who
can help then responds with the
answer., Offers of help on
adventures will also be printed.
In this way adventurers can get
intouch with each other through
offering or needing help. I'd also
be interested in your letters on
the general adventure scene.
Send all correspondence to
Mindplay at the ZX Computing
address, 1 Golden Square, Lon-
don W1R 3AB.

MNow on with the
reviews . . .

Brian Robb

London Adventure

Fridaysoft
£4.95

The first of this selection of
Quilled games is Fridaysoft's
London Adventure and it is the
best of the three adventures
reviewed here. |t is also the only

lay

one to feature a loading screen,
a nicely drawn picture of Lon-
don’s Tower Bridge.

The aim of the game is to find
the combination of a safe
deposit box belonging to your
eccentric, rich uncle. He has
recently died and his will has left
his considerably fortune to you

- if you can find it, that is| The
combination numbers are hiden
within the adventure — for in
stance you may find a five
pound note, so five is one of the
combination numbers. The
numbers are cleverly hiden
within the game, often in the
oddest of places!

London Adventure is design-
ed to be realistic lallowing some
artistic licence, of course),
logical and, apart from the odd
diversion and obligatory mazes,
geographically correct. The
game features over 100 loca-
tions including many well
known landmarks such as Har
rods, Cleopatra’'s Needle and
the Tower of London.

The location descriptions are
very good in places, such as
aboard the Cutty Sark, near the
beginning, while the majority of
the descriptions are above
average. Some of the locations
though, appear to be there only
for show, but at many of them
you can find objects and clues.
On this point it is wise to collect
every object, no matter how
unlikely, as it will no doubt be
useful at some point.

The game has quite a few
original and amusing touches
which raise the adventure above

ST e DA 1D

the mass of Quilled games. Lon-
don Zoo, for example, becomes
a particularly clever maze, as do
the London Sewers. Another
nice touch are the events in the
Tower of London you could
lose your head over the Crown
Jewels! Also, typing your name
on the computer in the Science
Museum can be alarming!

Qwerall, London Adventure is
a very enjoyable and challenging
game which makes a change
from the usual fantasy settings,
and this is Fridaysoft's avowed
intention. You could certainly do
waorse than buy this one!

scoop
sentient Software
£2.99

This adventure, like the previous
ane, is unusual in its setting and
aim. You are an intrepid news-
paper reporter and must search
the streets for the front page
news which will distinguish you
from the other hacks. Fail inyour
task and youll be fired!

The game begins with the
piercing sound of your morning
alarm. Sound features quite
often in the game with the
sounds of lifts and car engines,
not forgetting the telephone
which rings, providing you with
a message which moves you
forward in the game. You
awake, right at the start, to be
faced by a morning domeastic
routine which becomes your
first major task — you must get

dressed and head off to work,
This is a lot more complicated
and confusing than you may
think — ewven the simplest tasks
are difficult to achieve first time
round. Everything must be done
in a particular order.

When you eventually find the
newspaper office, and this could
take a while, the newspaper
boss will give you a story 1o in-
vestigate and from there you're
on your own! Do you have the
intuition which will take you to
the top of your profession?

This is a wvery interesting
adventure, with fairly good loca-
tion descriptions and often in
volved tasks which are difficult
to complete. Like London
Adventure Scoop is a very good
example of a Quilled game atit's
best.

The Amulet
Sentient Software
£2.99

This one also comes from Sen-
tient Software, but unfortunate-
ly it does not aspire to the novel-
ty of the previous game.
Whereas Scoop was an inspired
and novel game, The Amulet
repeats the tired and worn fan-
tasy theme of the quest.

The simple aim is to find the
seven shards of the shattered
Amulet, which are scattered
through time. Trying to retrieve
the segments entails travelling
through time and space using
the magical power of the
Amulet. You start out with a
section of the broken Amulet,
which when rubbed enables you
to travel in time, in search of the
other pieces. Each 'Time Zone'
consists of several very similar
locations, all with very bland
location descriptions. Objects
are sparse, so0 it is easy to find
each section of the amulet with
very few major obstacles to be
OVETCOME.

Some of the locations insist
on playing lengthy tunes after
each input which are simply ir-
ritating and slow down play,
particularly the zone featuring
the ‘Frenchman’ iwho insists on
killing you if you're not carefull.

The Amulet is a rather
clichéd, and nondescript adven-
ture, with lacklustre location
descriptions, devoid of at-
mosphere and lacking colour,

Landon Adventure, Fridaysoft,
Unit F, The Maltings, Station Rd,
Sawbridgeworth, Herts.

Scoop and The Amulet, Sentient
Software, Branch House, 18
Branch Rd, Armiey, Leeds
LE12 A0
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JURY

We, the jury. ..

Daley Thompson's
Supertest

Ocean

£6.95

The wvery title of this one is
enough to send the most robust
of joysticks on strike and make
the keyboard tremble in fear
Yep, its another left/right-as-
fast-as-you-can test of finger or
wrist staminal

| must admit that | did not like
this type of game at first but
thenit grew onme until now lam
hooked. The success of a game
of this nature depends on the
guality and realism of the
graphics, no-one is going to
work up a sweat over moving an
indistinct blob around, so how
have Ocean done? Well I'm sure
owners of DT's Decathlon
would have no doubts, the
graphics are just as good if not
better than before and Ocean
should have another well
deserved hit on their hands.

Even though all the games
have only left/right and
sometimes fire as controls there
is enough variation and judge-

ment required to prevent them
from becoming tedious. A brief
run down and description of the
events on side one is:

PISTOL SHOOTING, move cur-
sor around the screen to random
target and fire at centre.
CYCLING, L/R as fast as possi-
ble.
SPRING BOARD DIVING, 3
bounces and L/R for somer-
saults,
GIANT SLALOM, steer L/R
through the flags as they scroll
up the screen toward you.
ROWING, L/R as fast as you
can.
PENALTIES, L/R for speed, line
up an football, fire to shoot.
SKI JUMP, L/R for speed, fire to
jump and land.
TUG O'WAR, L/R for power.
Each one needs slightly dif-
ferent techniques to succeed
and | personally enjoyed the
shooting and ski jump whilst the
tug O'war and diving gave me a
lot of frustration.

GRAPHICS * ¥
ADDICTIVENESS %
OVERALL * ¥

Fighting Warrior
Melbourne House
£7.95

There has been a spate of
fighting programs lately, not the
least being MH's WAY OF THE
EXPLODING FIST, but now they
have combined the pure comhbat
game with the adventure quest
type to produce this game.

In Fighting Warrior your task
is to rescue the princess from a
selection of ‘vicious' enemies —
must be a combination of thick
and gluey and brutal.

Joking at the expense of the
spelling in MH's press release
aside, there is nothing gluey
about the beautifully drawn and
animated characters in this pro-
gram, they all act and react very
guickly indeed. Your character
has to walk along as the
background scrolls behind him
and every few feet it seems en-
counters another adversary.
Fighting is done by sword and by

-y
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using the four direction and the
fire button, joystick or keyboard
vou can back off, move forward,
jump, duck, or strike at the up-
per, mid or lower regions of your
opponent. Each of you has a
graphic representation of your
strength and stamina, once it is
all gone — RIP.

Added to this there are ob-
jects which you have to puzzle
out how to use and a frequent
arrow attack which you must
duck under or jJump over, even in
the middle of an encounter.

I found that the response was
a little slow and it takes some
getting used to before accurate
timing of blows and dodges can
be made. Itis also a very difficult
game to play as you are under
almost constant attack from the
very start. Even though | did not
get very far into the gameplay,
the superb graphics and adven-
ture style concept ensure that |
will go back to this one time and
again. Melbourne House yet
again bring a touch of class to
computer gaming.

GRAPHICS
ADDICTIVENESS

¥k k
**k k
*%k k
¥k ok
**k k

OVERALL




That's The Spirit
The Edge
£7.95

Hello, | thought, a clone of
Ghostbusters? But no, although
the theme of ghostly beings is
the same, in reality there is really
no similarity. The game comes
complete with the Edge’'s usual
type of unhelpful and mildly
humorous instructions on the
reverse of which is an overlay
for the old type Spectrums
which shows which keys per-
form which operations.

There are 28 actions which
you can perform and most of
these are fairly clear, Take,
Drop, Enter etc. but how and
whentouse them are leftforyou
to discover. Itis with games like
these that | wish the company
would send us poor reviewers a
hint sheet, | tried and | tried, but
no matter what | did | only suc-
ceeded in being driven insang —
the game's end condition — ina
few moves.

The screen is a well
presented two dimensional
representation of New York, and
your character moves around
meeting with various problems
and objects of which the
greatest are the ghosts. Not
state of the art graphics but very
good nonetheless. Animation is
smooth although a little on the
slow side, and there are some
nice touches of humour (try the
‘'swear' key).

This is agame for the cerebral
arcade player and as such is
quite difficult, personally | found
it a trifle too difficult to get into
and so do not feel particularly in-
spired to play it again.

GRAPHICS * ¥ #
ADDICTIVENESS * ¥
OVERALL * X%

Monty On The Run
Gremlin Graphics
£8.95

Another in the Monty Mole
serigs. In this game he has to
escape by travelling through
many devious and delightful
screens of pure frustration. It
seems too simple to describe it
as another platform game, but it
is. Added to the usual problem
of carefully timed jumps is the
sneaky device of having to
choose and take withyou five
items of equipment from a
selection of 21 objects before
you begin an attempt. Get one
wrong and you find yourself
stuck and unable to get any fur-
ther.

The screens are well design-
ed to provide just the right level
of difficulty, the animation is
good — | loved Monty's somer-
saulting jumps — and key
response is very good,

Wy only moan is that collision
detection seems to be by at-
tributes and this often gives the
impression that you have avoid-
ed sorme malignant sprite only to
find Monty expiring in front of
you. With 43 screens this
should keep his fans happy and
probably gain him a few new
ones. One of the better pro-
grams of this type.

GRAPHICS * X * ¥
ADDICTIVENESS

¥ ¥ K KK
OVERALL * ¥ KN

THE AINBALL ONGTALETION

]
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Bounty Bob Strikes
Back

uUs Gold

£7.95

I'm afraid we only got a review
copy of this game and the aim
and action was not clearly
stated, although they claim it
compares favourably with the
C64 version.

Itis a platform game in which
it appears that you have to col-
lect various objects within a
time limit, each time you get an
object the nasties change from
vellow to green for a short time
and can be eatenkilled by your
character.

Loads of screens, most of
which are well designed and pre-
sent a challenge, some have a
nice 3D perspective effect.

| must admit Ifound the game
to be a little inconsistent in that |
could clear some screens with
ease and others were a real
headache, they did not seem to
progress logically. Graphics and
animation were very good, BB's
demise is quite interesting, and
the high score hall of fame
routine is almost worth playing
on its own.

Colourful, enjoyable, | just
wish | knew what | was suppos-
ed to be doing.

GRAPHICS * X ¥
ADDICTIVENESS * % %
OVERALL * * W

Macadam Bumper
PSS
£6.95

It is hard to simulate the old pin
table, bumpers, buzzers,
bleepers, nudges and all the
paraphenalia of the arcade on a
home computer. | love pinball
tables and have awaited a good
computer version for some time.

This one is as close as | think
it is possible to get, all the usual
features are implemented and
you can almost feel the balls
bouncing around, giving them
just that gentle nudge at the
right time. Not only is the
standard program very playable
but there is also the option to
design your own pinball table
layout and play it. This is a sim-
ple matter although to get the
best results a little planning is re-
quired at first. The screen is split
into two, vertically, and the
playing area is on the left while a
typical pinball picture is on the
right. This also shows scores
and players turns etc. In design
moaode this picture is replaced by
the graphic components of the
table and they are selected and
placed on the playing area as re-
quired.

Once designed and com-
pleted you can save your work
to tape, you can even send it to
PSS as an entry to their competi-
tion and win your very own real
pinball machine. Not bad. As a
pinball program it is very
playable, and with the option of
making your own designs the
life of this program is extended
greatly. Getbored, designa new
game.

| must admit | enjoyed the
fact that | didn't keep losing-a
game when an overenthusiastic
nudge would usually produce a
'tilt’ message, this feature does
not seem to have been included.
However | keep getting the an
noying feeling that I've cheated
in some way. . .

GRAPHICS * ¥ KK
ADDICTIVENESS

E
OVERALL * ¥ K *

w
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The Rats
Hodder and
gtousghton

An interesting program which
combines strategy and adven-
ture by the use of multiple
choice input, The game is based
on the James Herbert novel and
it does help if you have read this
book, however it is not essential
and the game can be enjoyed on
its own merits.

Your prime task is to deploy
your forces around London to
contain and defeat the rats, this
is done by moving a cursor
around a map of the city and
viewing appropriate sections.
Once a section has been
chosen, information on the
number of men and their equip-
ment is displayed. You can then
maodify this.

Every now and then the
game changes into adventure
mode where one of your
characters, either one of the
main four or one of the many
supporting characters, is faced
with a meeting with the
revolting rodents. In this mode
the text input is built up word by
word from a bank of options.,

Graphics are used to good ef-
fect, when you make a fatal
mistake the rat leaps through
the text. The whole thing is quite
an unusual concept and | e
joyed it greatly, however the
vivid descriptions are quite gory
and not for the squeamish. It will
take quite a bit of playing to
master this game, especially as
the secondary characters loadin
a random fashion making plenty
of game play variation.

This latter feature is not
clearly explained and caused a
couple of aborted loadings as |
thought the program had crash-
ed. If a block is not loading then
leave it, it is probably simply not
required far that variation of the
game.

GRAPHICS W oK K ¥
ADDICTIVENESS % % * %
OVERALL * ¥ X ¥ ¥
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Marsport
Gargoyle Games
£9.95

Gargaoyle Games have now for-
saken Celtic mythology and
ventured into space for their
latest game. However,
Marsport does retain the style
of the earlier Tir Na Nog and Dun
Darch, inthat the game puts you
in control of a large animated
figure (named John Marsh) who
moves around a large playing
area, has to solve various
puzzles and deal with many
creatures in order to complete
his task.

In this instance, that task is to
save the Earth from conquest by
an alien race. You must control
John Marsh as he finds his way
through a large and complex
space station, in order toreach a
force field generator that will
help to defend the Earth.

The basic style of animation
is much the same as Gargoyle's
earlier games, but this time the
movement of the main
character is even smoother than
before. The background
graphics — depicting the cor-
ridors, lifts, and various en-
trances in the space station —

are more complicated than
those of Darach/Mog and scroll
slightly less smoothly as a
result, but even so the overall ef
fect is excellent.

The mechanics of the game
have also been enhanced, and
Marsport is more complex than
its predecessors in some ways,
because you now have a greater
ability to manipulate objects and
engage in combat than before,
although trading this off against
the memory available has meant
that there seem to be fewer in-
dependent characters to deal
with. Mind you, that's not a
criticism as | think | prefer the
slightly greater emphasis that
this puts on the action elements
of the game. Dun Darach was an
extremely engrossing game, but
couldn’t equal the surprise that
Marsport will give you when you
walk straight into the head bad-
dy.

Marsport is the first in a plan-
ned trilogy of games, and if this
game is anything to go by I'll be
locking forward to the rest of the
trilogy .

GRAPHICS *
.ﬁDDICTIVENESS

*kk k
k% k

* ¥
* ¥ %
OVERALL * X ¥

Astrocione
Hewson
Consultants
£7.95

The Seidabb are back! Hewson
Consultants have resurrected
their old arch-nasties for their
latest game, but this time
around the author, Steve Turner
has used the same sort of pro-
gramming techniques that
worked sowell in his two Avalon
games.

Astroclone has a number of
similarities to Marsport, in that
Hewson have taken a formula
that worked wellin mytholegical
settings and turned it to a
science fiction setting. Taking
the part of a crack Astroclone
warrior, you must gain control of
the Seidabb bases in order to
deactivate the Stargates that
they used to reach Earth.

The graphic layout of the
game is of course similar to that
of the Avalon games, but this
time you have more than one
stage to the game. You can
either move around the bases (or
Technibo as they are called) in
search of the Graviton devices
you will need, or you can take off
in your fighter and head off to
combat the Seidabb cruisers.
These two parts of the game
provide a nice balance; the ac-
tion in the bases is of the pro-
blem solving arcade-adventure
style, whilst the space combat is
a fun piece of shoot-"em-up ac-
tion.

Astroclone is quite complex
{the reviewers' notes that
Hewsons sent out with the
game make quite a fat folderl,
and though | enjoyed it I'm not
sure if it will appeal to everyone.
Like Avalon and Dragontorc the
problem solving can slow the
game down quite a lot in places,
and despite the combat se-
quences the game may not ap-
peal to the shoot-'em-up
brigades.

GRAPHICS * X X X
ADDICTIVENESS ¥ % % %
OVERALL * ¥ HH
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Sparkler’s Special
Creative Sparks
£7.95

Creative Sparks have joined the
compilation brigade and lumped
together four of their old titles as
a sort of software Christmas
stocking.

The four titles, which are held
in a two cassette package, are;
Orc Attack, Stage Coach, River
Rescue and Tower of Evil.
They're all quite old titles, and
none of them were really state-
of-the art even when they were
new. Orc Attack is probably the
most addictive of the games, in
which you control a little knight
who is at the top of a castle wall
and being besieged by hordes of
Orcs. The Orcs have got little
ladders with which they attempt
to scale the walls, and you must
fend them off with rocks, sword
and burning oil. The screens
aren't very varied, but itis one of
those simple games that can
become quite frantic as the skill
levels get harder.

Tower of Evil was a fore-
runner to Atic Atac inwhich you
have to guide your character
through the rooms of a tower,
collecting treasure and keys to
other rooms. It's mildly en-
joyable, but unsophisticated
compared to more recent
games.

Stage Coach seems to be
unplayable, since, try as | might,
| couldn’t get my cowboy figure
to jump successfully from his
horse onto the stage coach in
order to try and collect the
passengers dotted along the
raute.

River Rescue is a very simple
game which allows you to guide
a speedboat along a river as you
attempt to collect passengers
and avoid the alligators and logs
bobbing about in the water. The
scrolling river doesn’t have
much variation in detail, and it
gets to be a bit of a strain on the
eyes after a while.

Allin all, though I'm not par-
ticularly impressed with any of
the games, they do seem the
sort of thing that might appeal to
younger children who aren’t yet
up to games as complex as

Marsport, so the Sparklers’
Special might make a
reasonable present for

youngsters around the age of
ten.

GRAPHICS * * ¥
ADDICTIVENESS * ¥
OVERALL * % %

The Secret Diary of
Adrian Mole
Mosaic

£9.95

This is a bit of a disappointment
I'm afraid, despite being pro-
grammed by Level 9. The trou-
ble is that there's not really
much of a game here. The pro-
gram boasts some 200 K of text,
but most of it seems to have
been lifted straight out of the
Adrian Mole diaries and is
presented onscreen just as if
you were reading the books
themselves. There is very little
opportunity to become actively
involved in the game, and, as far
as | can tell, nothing of the sorn
of problem solving that is the
essence of most adventures.

User participation takes the
form of making decisions for
Adrian in his attempts to
become as popular as he can.
The trouble is that this decision
making process is very limited;
you are presented with three op-
tions (along the lines of ‘Shall |
read this poem to Nigel/Pandora
fthe teacher?’) and you simply
press keys 1-3 as appropriate.
There is no opportunity for any
independent actions or direct
text entry, and you can only sit
there reading great chunks of
text while you wait for the pro-
gram to ask you to press a but-
ton.

Admittedly, the text is very
amusing in places, but if all you
want is to read the diaries, then
why not go out and buy the
books? Buying both the Adrian
Mole books would still cost less
than this program, they won't
give you a stiff neck from staring
at the computer screen and
they're funnier as well.

GRAPHICS * ¥ ¥
ADDICTIVENESS * *
OVERALL * ¥
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Hacker.
Activision
£7.99

How do you review a game like
this without spoiling it for any
potential buyers? The whole
point about Hacker is that it
simulates the experience of
breaking into a large corpora-
tion's mainframe nd becoming
involved in its operations.
However, just as you would ex-
perience this in reality, there are
ng instructions to help you
determine what is happening or
what you are supposed to be do-
ing. In other words, you stumble
in ‘blind’.

Consequently, there's not
much | can say about the game
without giving it all away. This
isn't a game where you simply
have a task to solve — well, yes
you do actually, but first of all
you have to figure out what that
task is. What | can say about
Hacker is that it will take you all
over the world and involves a
search for various pieces of in-
formation.

Hacker begins with a simple
blue screen, blank except for the
words: ‘Log On Please’, and
from hereonit'suptoyou. If you
succeed in logging on you'll get
into the mainframe and have a to
sort out the information that is
presented to you.

This is not a game that's like-
ly to appeal to arcade addicts,
but for adventure fans and peo-
ple who like to get their teeth in
to a good, infuriating puzzle it's
probably the best thing to come
along since Level 9 adventures.

GRAPHICS * ¥ *
ADDICTIVENESS ¥ ¥ ¥* %
OVERALL * * ¥ ¥

Halley's Comet
Anima
£8.95

With Halley's Comet just around
the galactic corner there seem to
be a number of cemet related
programs popping up at the mo-
ment. This one from Anima
Scientific Computing actually
consists of two programs, a
Planetarium which gives a view
of the sky and the progress of
the comet during both night and
day, and an 'Orrery’ which is a
model of the solar system and
the comet's path through it.

The Qrrery initially gives a
view of the sun and plots the or-
bits of the inner planets around
it. Then, using the cursor keys
you can rotate this view allow-
ing you to observe the solar
system from any angle, which
creates quite a fascinating ef-
fect. You can also use the 'V’
and 'Z' keys to enlarge or shrink
the view to include the orbits of
the outer planets as well,

The Planetarium is less in-
teresing visually, but perhaps
maore useful, since by showing
you the path of the comet in the
sky it will allow you to trace the
comet (and the other planets in
the sky) when it does arrive.
There are options here totake in-
to account atmospheric effects
and to see below the horizon,
and, as with the Orrery, torotate
the view so that you are looking
at the sky from different direc-
tions.

Both programs have options
which allow you to manipulate
the time scale — either to travel
backwards and forwards in time
to other appearances of the
comet, or to speed up/slow
down the passage of the comet
as shown on the scraen.

Obviously an astronomy pro-
gram like this will appeal only to
asmallspecialist audience, but it
does seem to achieve its aims
quite well. It's a little expensive,
but after all, Halley's Comet only
turns up every seventy years or
s0, if you're interested why not
contact Anima at; 33 Lilac
Walk, Tyne and Wear NE31 2LT
(0632 B32825).
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The Sound Of

John Ainslo presents Interface | owners
with some new sound commands for
controlling a Programmable Sound

Generator.

The Spectrum is a poor relation
when it comes to making music
aor even simple noises to
enhance games, as it only has a
very simple single channel BEEP
command and no noise
generator, though by machine
code techniques it can be made
to create noise.

The Programmable Sounf
Generators (PSGs), AY-3-8910
and AY-3-8912, by contrast,
offer three tone channels and
one noise generator, which can
be mixed with any of the three
tone channels but these too suf-
fer from one serious drawback in
that programming of the PSG is
long, tedious and difficult as it
requires a minimum of six OUT
commands in basic to make
even the simplest tone emanate
from the loudspeaker,

A variety of sounds which
can be incorporated into games
te improve them and make them
more realistic can be produced
by the PSG. The sounds can
range from a simple tone to com-
plex mixtures of three channels,
with or without noise, which are
completely under software con-
trol. The PSG also has the ability
to continue making its sound
while the microprocessor per-
forms other tasks and, unlike the
Spectrum’s bleeper, can also
generate chords,

Fig. 1 shows the block
diagram of the 8912 which dif-
fers slightly from the 8910 in
that it has one In/Out port where
the 8910 has two. There are
three Iindependent tone
generators and a noise
generator which can be mixed
with a tone or tones, or it can be
output on its own. The
amplitude of tone channel can
be set independently to any one
of fifteen values. The envelope
generator amplitude modulates
the outputs and can be set for
fast or slow decay or attack,
repeat or single shot.

m
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These two devices were in-
tended for use with CPU's
which use a shared address and
data bus, but can be interfaced
with the Spectrum quite
easily. Register selection and
data transfers are both done via
the data lines and the device is
set up to receive either by the
state of two control lines BDIR
and BC1. All that is required is to
select a register by setting both
control lines high and then sen-
ding the data to that register
with BDIR remaining high. The
decoding is greatly simplified on
the Spectrum by using the IORQ
signal together with the required
PORT ADDRESS. Thus QUT
221, X will prepare the PSG for
data transfer to register X and
OUT 223.Y will transfer data Y
to that register. The WR, IORQ,
AB and A1 are decoded to give
BDIR and BC1. IN 221 can be
used to read the contents of the
last register pointed to by an
OUT instruction.

With the advent of Interface
1 this can all be changed as the
user is no longer confined to us-
ing IN and OUT commands and
complete control of the PSG can
now be achieved in EXTENDED
BASIC.

This article outlines the two
phases of the project. Firstly the
methed of creating routines to
enlarge the normal basic is
described in detail, as the princi-
ple can be used to create any
command required. Secondly, a
description with examples, on
how to use the newly created
commands to try toc maximise
their usefulness.

The New
Commands

Three new commands have
been created to allow the pro
gramming of the PSG which will
be syntax checked on entry and
run like the normal commands in
that their use will be transparent
to the user, though the means of
achieving this is entirely dif-
ferent. The three new com-
mands are:-

* SOUND
* MUSsIC
*PLAY

but there is no limit to the
number of new commands that
can be added by the same
method,

The new commands are
machine code routines stored in
RAM and the code, once loaded,
can be initialised with one RAND
USR call, which will point the er-
ror vector to the new routine and
programming can them begin.

Extended
Interpreter

When a BASIC line is entered,
the old ROM checks it forsyntax
errors. If this test fails, further
checks are done by the Interface
1 ROM which now checks the
line for Interface 1 commands
such as ‘MOVE’, which gave an
error message in the unexpand-
ed system but will now be ac-
cepted. If these syntax checks
also fail, the processor jumps to
the error handling routine at ERR
6 via the address vector created
with the new system variables
at 232735 and 23736. These
addresses normally point to
01FOH but can be re-directed to
the new routines where further
checks can be performed, and
then returned to O1FOh if re-
quired, thus allowing the addi-
tion of new commands.

The extended interpreter first
checks the line for * #*  followed
by a letter. It is necessary to use
a symbol to stop the entry of a
normal command word, though
they can be used, as anything
which fails the normal syntax
checks can have further tests
done. For example PRINT %
could be used as a new com-
mand with the extended inter-
preter checking for token 245
and then * %',

As there are only three com-
mands each with a different in-
itial letter, only a simple test on
the initial letter is being used. If
any of the checks fail, then a
syntax error is given, otherwise
control passes to the routine for
that command. The interpreter
then checks the rest of the line

NOTES 2 4
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SOUNDS

for the required integers or
variables and separatars. If all is
well, then the routine will be ex
ited and allow entry of the line in-
to the program. The syntax used
for the command requires a
space between the end of the
command word and the first in-
teger or variable, but the syntax
checker will accept capital or
small letters in the command
word which allows any printout
of the program to look like
original Spectrum commands,
except that they are preceded
bya’' %",

Software Notes

When the SHADOW ROM is
paged in, routines in the BASIC
ROM can be called up using RST
10H followed by the address of
the routine required. In syntax
time EXPT1 is used to process
numeric expressions and
STEND is called to mark the end
of the statement. Progress is
made down the line being
checked by use of GETCH to
find the * % ' and NXTCH to ad-
vance past it. ERRE points to the
original address in the BASIC
ROM which was intercepted to
enable the new routine. CHADD
is used to read the next
character including spaces. Dur-
ing runtime EXPT1 puts the in-
tegers on the calculator stack
from where they ae retrieved by
FINT1 and put into the
Accumulator in the case of 8 bit
integers, and retrieved by FINT 2
and put in the BC register pair in
the case of 16 bit integers. This
is a programming choice which
has to be made depending on
the size of the integers involved
and is not done by the operating
system. The runtime exit is
made by a jump to END1.

The New
Commands

The commands may at first
sight appear to duplicate each
other but that is not the case,
and there is a specific purpose to
each.

# PLAY enables the required
channels and defines the type of
sound.

* MUSIC will give a tone from
the musical scale.

* SOUND will give a tone or
noise of a given pitch.

#* PLAY

Faormat; tone channel, noise
channel, envelope shape,
envelope period.

tone channel O-7
noise channel 0-7
envelope 0-7
duration 0-32767

This command does not actually
produce any sounds but is used
to enable the designated tone
and noise channels selected by
* MUSIC or #*SOUND. It
does, however, select the
envelope shape and period
which are common to all chan-
nels, There are three tone chan-
nels and three noise channels
through which noise is output
from the single noise generator.
The effect of combining the
channels is beyond a simple
description and only experimen
tation can bring out the full
capabilities of the generator.
TONE CHANNEL selects either
no channels at all, or any com-
hination of the three where the
binary bits of the number in-
dicate the channels required.
The NOISE CHAMNEL selection
is done in a similar manner ta the
tone channel selection. The

ROUTINE VALUE
GETCH 0018h
NXTCH 0020h
CHADD  0074h
ERRB 01F0h
STEND 05B7h
END1 05C1h
EXPT1 1C82h
FINT1 1ES4h

A
FINT2 1E99h

BC.
STAKA 2D28h
STORE 5BFOh

FUNCTION

Gets character from basic into A.
Gets next character ignoring spaces.
Reads next character.

Normal error handling address.
Syntax exit routine.

Run-time exit routing.

Syntax check for numerics — puts it
on stack if alright.

Puts single byte integer from stack in

Puts two byte integer from shack in

Puts A on stack.
Eight byte temporary store.

TABLE OF VARIABLE AND THEIR FUNCTIONS

ZX COMPUTING DECEMBER/JANUARY 1985

ENVELOPE 1

NN

ENVELOPE SHAPES

ENVELOPE shape is selected
with reference to fig 2. and
takes control of the output
volume when the volume
parameter on that channel is
zero. If 2 or B is selected then an
envelope of a fixed length is
given. Any other choice will
select a continuous sound but
each has a different shape and
will therefore give the sound a
different timbre. The DURA-
TION of the Envelope Period is a
value between O > 65335.

Although the PSG could
never be classed as a syn-
thesiser the ability to modify the
output waveform does allow
different sounds to be produc-
ed, A sharp attack or rise time
produces a percussion type
sound and if followed by a rapid
decay will give a sound like a
snare drum. As the attack and
decay are lengthened a more
mellow sound will be produced.
For envelope type 2, a period of
around 1000 will give a sharp
banjo effect and using envelope
5 with a short period of around
20 will give a machine like ef-
fect.

The duration of the noteis no

longer defined and will continue
to sound until either the pitch is
changed or it is turned off using
#*PLAY 0,0,0,0 which will
reset all the registers to zero ex-
cept register 7 which is set to
255,

10 REM play demonstration
20 INPUT “‘envelope shape'’;e
25 INPUT *"duration’";d

30 ¥*SOUND 1,200,0

40 ¥ PLAY 1,0,e.d

50 PRINT AT 10,2; ‘'Press any
key to re-enter’’

55 PAUSE O

60 CLS

70 GOTO 10

* MUSIC
Format; channel,
note, volume,

octave,

channel 1-3
octave 0-6
note 1-12
volume 0-15

This command is used to
generate a musical output of a
tone set by OCTAVE and NOTE
and output it through the
designated CHANMEL at the

#
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Frgure 1. Diagram of the 8312 P5G Circui?

2 specified VOLUME. The com- 20FORn=1T0O12
e i, e L mand is fairly complex and, to 30 #*MUSIC 1,0,n,5
E make full use of its capabilities, 40 PAUSE 20
7 | 6 [ 5 [ & | 3 | 2 | 1 i a experiementation is required. 50 NEXT n
= D R There are four variables orin- 60 NEXT o
Channel A - Tone Period - Ue s = tEgElS Invo!ved n lhe tommﬁﬂd ?O * PLAY O'D'D'O:HEM turn
Rl 4 Bit Course Tone a] With @ comma separator bet- channels off
= P ween each. The CHANNEL
A s Sk f PRl R E selection i?s'-lpl'ﬂtt\-" straightfor #* SOUND :
B3 | S Rir rir e jward. ;electmg the channel that Format; channel, pitch,
-—- is required. OCTAVE O starts at  volume,
oy » B Bit Fine Tone € two below middle C and in-
e YR e TN e g = lA s creases from there. (Middle C is channel 1-6
ourse Tone C|  taken as 246.9 Hz). NOTE pitch 0-65336
6 Muise Perlod | 5 Bit Control selects the required semi-tone volume 0-15
1 — — : within the chromatic scale and is
R7 Channel Enable 06 i the same as the Spectrum’s % SOUND lacks the finesse of
|l s iﬂ |j| BEEP command. VOLUME #% MUSIC, since its output is
b ranges from 0 to 15. the potarranged in semitones and it
RE Channel A - Amplicude Env| 4 Bit Control amplitude of the output ranges merely blasts out whatever
A x : from 1 (very softl to 15 Ivery wvalues are input. It can be used
5 i i Ao BLe Conkenl loud). When the volumeis setto  to generate éom;ﬂex sounds as
R10 Channel € - Amplitude Env | & Blt Control 0, control of the output is pass- well as pure tones. However, it
o T : ed to the envelope generatorthe cjoz;s include a noiselgcnerator
il Pt St parameters of which must be unlike % MUSIC which allows
R12 § HIL Coucee Conteil setinanaccompanying * PLAY. the creation of sounds which are
*MUSIC must be used with more useful as a background to
R13 Envelope Shape 4 Bit Control * PLAY, which selects the chan- games. CHANMNEL wvalues 1-3
T T =" T — | nelsbeing used and the shape of select a tone channel and values
the sound envelope. 4-6 select which of the three
channels the single noise
PSG REGISTERS 5 *¥PLAY 1,0,0,0 generator will output through.
T0FORo=0TO& PITCH is no more than a division

“
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18 REM EEpdEidniE DRl o
20 REM X b
3B REM & THE STTHG x

REM % *
REM £ BY SCOTT JOPLIN =
REM % *
REM Sxkserirritsxeribieiiyk
LOAD £"m"i1;"Pss C4GRR*COCE
LET asUSR VAL “rapea"

LET aisWAL “@" LET t=VAL ".%": LET s2«VAL "8": LET adevAL "@"
LET =s=vAL "{18": REM senifusver

LET ==a¥AL “2@": REM d9yaver

LET adab@l "@" LET 2%=VAL “8": LET gé=\AL "@"

LET a7=vAL "@": LET sB=vAL “8": LET a5=VAL "@": LET alld=VAL "8"
LET wmVAL =&": REM SET VOLUME T SUITRBLE START LEVEL

REM kidkxiirk HOTE JALUES kEtdes

ET =aVAL “i"+ LET ca=VAL "2": LET deVAL "3": LET da=VAL "4

LET ewAL "SM. |ET =Rl "E": LET fs=VAL "7": LET s=VAL “a"
198 LET gs=¥AL "S": LET =Vl *10% LET bfwbyAl "[1": LET beWRL “12*
200 th 1% divi KR 2 4.elovike 3,0,0.8 PAUSE 3
210 tr 1.5 e, PRLISE sikm 1,5.c,v:kn 2,4,c,91 PAUSE 8
228 m | . 4.0, . PAJSE a:dm 1,d.b,vikn 2,3,b.v: PRUSE 3
230 i 1,4,9, ¢ PRUSE a:¥m 1.4.d,v 2m 2,3,d.v' PRUSE 8
240 ¥m 1.4, 8, s PAISE gidw 1. 4,c,v0%m 2,3,c,v PAUSE =
250 kn 13m0 4 PASE qikm 1, 3., v %m 2,2, h,v: PAUSE 3
260 dm 1,39, dm 2, 2.9,v PAUSE 9:xm 1,3.d,wi%m 2,2,d,vs PAUSE 3
ZPR ¥m 1,3, widm P28 PAUSE arkm 1. 3.c,0dm 2,2, 0.0 PALEE o
2B #m 1,2, 8. vidm 2,130 PAUSE actm 0,2 b.vikm 2, 1.0, v PAUSE 3
298 #n 1.2,8,v:km 2.1.4,v PRUSE @ xm 1,298, vekn 2,1 98w PAUSE s
300 xm 12,99 %m 21,9 PAUSE a: @ B.0.9.8° PAUSE o' LET wayd2
0 xw 1.8 5.00dm 2.3 uike .00,y 20 T80, PAUSE a1 LET wey-d
20 ¥m 1. 2dewedm 2.2, 0, wike 3.2,9,y PRUSE sikm 1.3.ds.v PAUSE &
338 IF a2=VAL "1* THEM LET al@=Wai_ "1"
348 xn 1, 3@ vikn 2,8, .vikm 3,2,0,0 PAUSE 5
%0 ¥m |4, PASE gidm 2,3, 0vikm 3,2.0,v0 PRUSE s
360 Xm 1,3, @,w0 0 PRUSE s:dm 1. d.cowiXn 2,29V 0m 30,9,y PAUSE 9
370 dm 1.3 e, ve%n 230,000 3,2, b8, 00 PALSE &
350 dm 1.4.c.v PRBE sike 2,28, vidn 3.1, #.w0 PRUSE 4
390 dm 2,3.c v%n 3,28, PAUSE g:3m 2.2,8,v:%m 3. 1,0, PAUSE s
480 IF 23=VAL "1" THEN RETURM
410 4 1,52, vikn 2, 4.8, PAUSE a0 LET ymysl -
420 ¥n 1.%.dowikn 2,400 widm 2,2,9,v0 PASE 81 LET yeys]
430 ¥m 1.%.de.kn 2.4, 08 00 PRAUSE w1 LET weudl
44Q =n {18, votm 3.4,9.u0km 2,1,9,01 PAUSE s
A%3 xm 1,9.c,v00m 2,4, PRUISE grim 1,5, d.viEn 2.4, F.vidm 3,2,9,v PRUSE s
468 Em 1Syt 2,4.9.y: PRUSE s:dm 3.1,9.v PRUSE &
478 Em [.d. bovidn 2od.d.v PRSE sidm 1,5, doyikm 2,4, v En 2.0, v PAUSE 9
480 #m 1,%. vk 2,4, 0,030 3,2, 0.0 PRUSE 9
438 JF p3=VAL *2" THEW RETIRN
2R Am 3, 1,9,y PAUSE atdm 3.2,y PAUSE 91 LET ymy-2

=18 dm 1,3 daviEm 202 wcdm 302,900 PAUSE som 1,3, ds, v PAUSE 3
=0 LET adsVAl *1%) LET veyw=11 GO S1B 3408
%30 PRUSE =
4@ LET wewdlofm 1.4 3. v:dn P4, 0o 0n 3, 2.088,00 PAUSE 8¢ LET wewsl
=m0 kn 1.4, 5. km 2,3,9,0 PRISE «: LET yays]
560 kn 1.4, Fs vitm 2.9, fs.0:0m 3, 1,4y PAUSE &
=70 fm |4 duywr dm B3, a.ve PRISE sidm 1, S covidim 2,4, 2, vidm 302, Fe v PAUSE
=0 ¥ | %o, En 24 ew PRISE ¢ i ¥m 3,2,d,v: PAUSE &
o0 g 1%l En 24 A PAET sokn 1% m widm 24,0, %m 3.2, 8,y PRISE 3
G0 dm 1.4, 8.0 En 2.2, 8.v: PASE g
618 dm 1,5.d.vikn 2.4 8 urkm 3.2, bow: PRUSE 9
£20 ¥m 3.1.9.w: PAISE qide 3,1, 8,00 PAISE 9+ LET yey=1:%m 1,3.dv
£30 ¥m 2,2, bovidm 3, 0.bowe PAEE g0 LET yey=1:dm 1,3.ds, . PAUSE &
649 LET a3=RL "2% BN SUR 348
538 % 3.2.9.v: PAUSE qrdm 3,3,c,vr PAISE a2 3,0.0.0
668 ®n 1.5, covidm 24,0y PAUSE acitm 1.5.d,viEn 2.4,d,w: PAUSE s
678 ¥ 3, 2,008 I’Hah- 1ed,@.vikn 2,4,8,v: PAUSE &
680 tm 1.3.Civ wi PRUSE z:dm 1.5, dowrEm 2,4,d. v ¥n 3,3,c.v: PAUSE 8
690 % 1, ¢ PALSE s:km 3.1, bF v PAUSE s
700 xm 1. : PALBE wikn 1, S.doviEm 2.4 d, v 2m 3,3, ¢, v PAUSE 2
Tio m . ey PAISE ‘g
0 im 1 @ik 31,80 PASE sokm 1,5, 2w 2m 2.4,c,v: PAUSE 3
T A L. cALuckm A3 8y PAUSE oidm 1 %.e vidm 2,4,8,v0 PAUSE 3
B ¥m 3, actm 0%, c;--"lm 2:4,c.vt PAISE 3
7S50 kn 1 d vedkm 3,380 PAUSE =
760 ¥n 1, dm 2.4.2,0 PALEE sadm 1, %.g.vitm 2.0d4.9,v00m 3 1.9,v PAUSE 8
TR Em 1. Secoe¥p 24 goui PRBE sokm 1,5.d,vi¥m 24,8, 00 %m 3,3.2.v FAUSE 3
768 i %8 eikn 2,4.9,0: PRAISE 8
288 xm 31,9, PAUSE gidm |.4 hovike 2.8, 4.4 PRUSE =
2P0 w1, St kn 2,48, v ke 3.2, b, PRUSE 9
1@ IF af=] THEW G0 TO g7@ 1
BEQ dm 1, S.covi®m 2.4, 8 008 3.2,0.ws PRUEE 9
B30 ¥m 3, 1,9.w PRUSE 4
B4R LET =] :%m 3,° .2, v PARE 9
ASA LET wev=1m 1. 3rovedm 2.2.bwi®m 3,1, bowi PAUSE =
BEA dm 1,3.ds.v: PASE o LET af=VAL "@": LET af=1: LET wey=2: GO TD 340
a78 LET a3=YAlL "A*
830 IF al@=1 THEW G0 TH 15i2

1038 PAUSE s
1040 IF adwVAL “1" THEW RETLRW

890 In 1, M.c.vikn 2 4.0, 8n 3,2 0000 PAUSE 9e%m 31,9, PAUSE 9
500 dm 3,120kl PAUSE o0 dm 1.d.e,vi®e Bod.cow PRUSE sckp 3,0,0.8
S0 dm 1.4, F ke 2d.doyr PASE o km 1, 4. fa vk 2.4, ds, v PAUSE =
oz d¢ 70,208

830 Im Q4. Gowcdm Bodoavidm 300 owdn 3,0 00w PAUSE 9

Q40 dwm 1.d.m, vidm 2. 4.8, 000m 3,2, 000 PﬁJEEslh'liutIZI‘Jhu
am3 1F aS=VAL "1" THEW G0 TO 1630

63 IF al=VAL "1" AMD a3=\WL "{*® THEW G0 TO 560

7R IF a3myRl, “1" THEM RETIURM

980 PAUSE =

29) ¥ 3, 1.9 w PASE sokm 1.d,evdm 24,2, FAUSE =

1AA0 dm §.4.Foikn Pododowi®m 33,0,y PRUSE sidm .4, F8, v 0m 2, 4,08, PAUSE 3
1018 IF a3=] AND pi=1 THEN LET 29=1: GO TO 538

1020 LET »3=VF “1Y: GO SUB 530

1890 ®%m 3.1.9.%

PRISF a:dn 1,4, 0.4 PRIEF g

#w 3.2,9.v: PAUSE «:dm 1,3.5,v: PRUSE &
im 8 PRUSE a¥wm 1.3k, v PRUSE s
wikm A.2,a.0 PAUSE sokm 14, d,v: PAUSE 5
kw32, F.0c PRUSE eikn 1.4,d,u: PRUSE 5
£ 3.2, gu,w PRAE ardm 1,4,d.w PAUSE s
2,2,®.0:0m 3,2, 0.0 PRSE s:¥n 1.4,y PRUSE =
2.% g.vikn 3,0, 9.0 PAUSE g0 dm 1.4.9,v PAUSE =
2.1, 9.kn 3, 1,5, PAUSE =:3¥m 1, 4.5, PAUSE ¢
11%3 &m |4 e.vkn 2.3 .0:dm 3,2, 0.0 PAYSE sokm 1,4, F.w PAUSE =
1160 LET s3=@: LFT sdmi: G0 &R 330 [FT ad=0
{178 #m 3,200 PRIEE c:fp 1 .d. 9w PAIME g
1180 & .4, 3.0 0% P2 dgoiEm 9.2 dg,v: PAUSE g0 1, 4.8 PAUSE =
1198 dm {4 . bowikm 2od.d ke 2,5, 4, PALBRE =30 4.8.8.8: PAUSE &
1200 ¥p 7.0.0.00 PRUSF g ke 3,.2.0.w- PAISE s:dp £,08.8,@ PALSE t:op 7.0,0.0
1710 *p 2.4, ¢ PRIISE = km 2,740 PAUSE acdm 1,4,2. v PALSE s
1290 kR widm P 3 c.ovcdm 22,8, PRISE ke 1.4.d,y PRUSE s
1238 *n *h?"h.-:r«‘!?g.um_lc:gq
1240 *n 3, PAUSE avkw 3, 1.2.u PRUSF gokm 1. d,e. v kn 2.4, 2, PAUEE &
1278 in 1, 4. P owkm 2.4, yetm 30 Ay BRISE godp 1.4, Fs,0 i 8m 2. 4.ds, 0
1260 PAUSE =: LFT ge=f: |ET gimi l"" SR 93
1270 #m .4, mvidm 222000 3 20w PRISE a:Xm 2,38, widn 3,2.9,1 PAUSE 4
12800 dm 2.2, 008 52,0, 00 PRIISE s:2m 1.9.9,u: PRUSE
1290 LET wey-1:%m 1.3, Ffo,udm 2.2 . povikn 3,2, 0F v PAUSE 204w |.3,9,v: PAUCE =
|THE LET weu=1:%m 1. 4,00, w-dm 2,85, 00dm 3,2, 0,0 PRUSE a:%p 3,0,0.0 PAUSE &
1212 2p 7.0,0.0ixm | 5.y 2,38,y PAIKE s:dm 1. 4.con PRAUSE 3
1320 4m 2.3 de.oeBm 22 P8 s PRUAE adm 1,73.8,0: PAUSE a'kp 1.0,8.00 PAUSE t
1330 kb 7.8, 0,8 %m 1,4 0oy PRISE X 1, 32,00 EPRLIF=E L]
1340 ¥m 3,90 i®s 2080 km 32,9000 PRISE sodm . 4.c.vr PRUSE &
1350 30 1.0, 0.0 PAUSE tode 7.0,8.0:0m 14,040 PHUQF Likn 1.4.3, FAUSE s
EER ¥T 1,00, R PEUSE soke T.ALA.Q oaiRE s |, 4,8, PRUSE 2
1378 ¢ 1,0, 0.8 PRSE t-xp .00, 0m 1.4,c.v PAUSE o kn 1.3.0,w: PRUSE =
1380 tm 1,200 2,3, Fa.vidn 3.2, d, 0 PRUSE 9.%p 1,9,8,8 PAUSE &
1358 4 7.0.0.8: %0 1.d.00us pﬂlqu a tw. 1, e, vidm 2,8 fopdm 31,9y PRUSE 3
1482 dm 1, 4., PRIEE gokn B 0.0 PAME gikn 1.4.Covi2m 2,308,
1418 PAUSE «:%p 3,270 l’HIJSF! o:km 3,199 PRUSE 4
1420 IF a2=1 THEM G0 T0O 1478
1430 ¥m 3. 1.8,00 PAUSE oide 1.4, 0.0 8m 24,00 PAUSE &
{hdl km L4 F, uin 24, v 30 4,0 PALSE gidm 1.4, Fs,00dm 2.4, 08,00 PAUSE 2
1450 LET adwVAL "@7: |ET afwVAi, “A': LET a2=WAL *1": LET a%=VR_ "@"
1468 LET s2=UAl "8% LFT =usd?: G0 S8 932
1478 Im 3,1,z.v: PRUSE 9
1488 LET pimVAL "A®: LFT p3=yAL “0* LFT ad=VA_ "@°: LET s5=vAL *8"
1499 %° 1.0,0,0: #n 1, 3.d,wr PAUSE c:tm 1,3 dg, v PAUSE sixe 7.0.8.0
1708 IF aiPw@ THEM LFT ey-1: &0 TH 599
1510 dm | Socovekm 2.k euidm 3,200, 0 PAURE qodm 31,500 PAUSE 9
1920 *¥p 4.2.0.2 PRUISE +:xe 7.8.8.8 % 3.1.c,u0 PAUSE
1930 OUT 2217 NUT 223, 2%%: PAUSE 4:% 7.9,.0.8
1%4Q IF aTwifL "1" THEN |FT aSevAL "1"
1758 ¥ 1 30 widn 2,3 d,wekn 3,18 00 PRIIRE 2
1%ER km [ Fowovkn 2% es i dm 3.2, 2,y PRUSE godm 1,3,y #m 2.3.4, 00 PRUCE =
1579 qm 3, 1.2y PEISF gckw §.3.e,0:8n 2,3, 00,00 PRUSE =
1560 ¥m 1,3, fovikm P04, 8e 3.7 0,00 PAUSE 00 dm 3.1 P viRF 4.0,0.80 PAUSE <
1508 Xm 1.3 4008w 2036, ke 5.0.0.0: PRISE o
1600 ¥p 7.0.R.8:2n 1. &, vk 2.7, 0,0 PAUSE sodm 0.3, PAUSE 2
1618 &m 1.4, 00 dm 2,0, 2. v % 3,0 gy PAUSE godm | 4. d,v: PAUSE o
1628 &n 1.4, c,vidkn 2, 2,8, vidm 3,2, F o PAURE «odm {.3,5,v/ PASE 2
1630 &m {3, 9.w:Em 2,0, 00 im 3,2, 0.0 PAUSE 4
1648 tm 1.3, g, vidm 2, 3.de widm 3, 3.0 00 PRIEE c:dm 1,73, 9.0
16%0 ¥m 2.3, 8,0 PALISE &) A.g.w: PAMRE g1k 1,3 Fa,vidm 2,3.ds,v1 PAUSE s
1660 %m 1,850 e 2,% 8. PAISE 2
1678 ¥m 12,209 T A, Pyt PAISE gixm 1.4.c.v PRUSE s
1680 kn 14,8, - 3,83,y PAUSE a:¥m | d.2.00 PRASE &
1630 %n 1.4.d,w0 2 L 1.0, DAUEE godm 1,480 PRUSE =
1700 ¥n 1.4, d,vdn 2,08 viw 208,00 PALRE ok 1.d.o w0 PRUSE ¢
{718 IF aSevAl "{* THFN G0 TR 1RO
1728 #m | 4id.viBn 2300 Ke 20,8000 BFH_'QF_ a
1730 ¥m |4 ca 0 ks B3 widm 3,79 s PRUSE ccfm 1 4.4 0 %m 2.3, b, v PRUSE 3
1740 %m 3, 1.b.v PALUSE aadm 1.4 0o, y: t.. 2,2 bf v PRISE s
1752 %m 1.4.d,vdm 2,9k W"“”
17ER kmo1.i, g9 vkm 2,0 0wk 3.1 9000 PRUEE
1770 dm 1od.a,vcdm 2% bowiEm 2,900 PRIER
1788 kn 1,49, uidm 2.2, d.01kn 2,2, 0,90 PAIES
17598 ®n 8,5, vidm 2,389,080 2,.2,9.01 PAIES
1808 LET »=w42i dm 1. %, covikm 2.3, Fa,w PRUSE &
1018 *¢ £.@. 8.0 PASF t:40 7.8.4. A PAISE ¢
1828 OUT 2217 OUT 2273.2%%: PAIISS t:3p 7.0.0,0: PALISE k=
§A3¢ OQUT 221.7: NUT 227,755 BAIEF «
1540 ¥m o4, @, wekm PR P yadm 22,0000 7,0.0.0: PRISE 9
1650 ¥m 1,49, widm 2.8, . 1% 3,70, w: PAEE 9
1068 LET wey=3:0 4 B8, 00 kw 1.7.9,00 PASE g:odn 1,300 PAUSE o
1870 ¥ 1.3, 0.y PAUSE &/ fn 1.2.8,y: POSE aixn 2.3, vedkm 3,100
1882 LET a7=\AL "i®: £n 70 1848
1898 km {3, 4,y rkm 2,2, Fokn 3,0, 8, PAISE gikw 1,3, 08,0 PRUSE 8
1903 & |, 2. 3.0 %m 2.0 dowike 3,0, d,yr PAUSE sobn 4,90 0%n 2,300,000 PAUSE 8
1918 #m 3. 1.e00 PRUSE =idm !4, 8,00 PRUSE s ¥n 3.1,F,w: PAUSE 3
1920 dn 1.4, covs PAIRE gidn 1 d.a.vidm 2.9, 0000%m 309, PAEE <
1920 ¥ 1.4, de, s PRUAF sidw |, d. e viZn 2. 5.0 0:dm 3,2, 900 PRUSE &
1540 ¥n 1.4, 2,00 PAJEF o ke P Rods, wdm AF Pg0 PRUSE g
1958 ¥n 1, %, cow: PRUSE c:i¥m f .49, wekm 23,8, 0w dm 3,2,8, v PAUSE s
1950 ¥p 1.4, @, PAHSE wrltm 1 .d.gowidm 230 fs,dm 318,00 PRUSE 9
1678 kp 4.0, 0.0 FAIEF todw 21 yiae 700,80 PALRE 9
198 Xm 1.4 e.viXh 2,90 visn 30,00 PALRE qidn 1,4.d.v0 PAUSE s
15923 dw 3.1, b, PAES «dm |, 4o wedm 2.3, 8.0 PRIEFR 2idm 320,41 PRLISE &
2028 IF aBe@ THEH 0 TN PRZA
2818 GO0 TO 2059
2050 s 1.0,.0,Mm 1,3.5, PAISE c:dtm 1,700 PRUISE <odm 1,3.8,v PAUSE 9
28 w132, PAUSE a0 LET pReA M{%: LET 7= "8 LET a3eWAL A"
2040 ¥0 7,0.8.80 60 TH 1840
2078 LET vesi
RS X 31,90 PRUSE @ LFT wevel ke 1% covcdm 254, 0,0 08m 3, 1,000 PAUSE 9
2072 ¥ 0.9.0.2. TP
opan ERRSE *mfi1; "THE STTHE!
2050 SAVE kUm ol "THE STIWE" LTNF 18
2108 VERTFY ®°m¥ i1 *THE STTHG"
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RS R TR ) SOUNDS [ e

HEX DISASSEMBLY OF *COMMANDS FB1S B7 83 D7 94 FBAC 2C C2 F@ ai

FBIC 1E FE 18 3@ FBBG 07 26 a8 D7
FAG@ 81 83 FR ED FRBC @1 &7 21 27 FB26 35 A7 28 82 FEB4 82 1C CD B?
FAB4 43 B? SC C9 FR%B FA B& 86 4F FB24 C6 18 32 Fi FBB8 @3 D7 99 1E
FAR@8 D7 18 9@ FE FA94 09 7E 23 4F FB28 SB D7 99 1IE FBBC 79 32 F1 3B
FAAC 2R C2 FB 01 FRA98 4F ED 42 F3 FB2C 79 32 F3 3B FBCG 78 32 F3 5B
FA1® D7 20 @8 CB FRSC 3B D7 94 (E FB3@ 78 32 F3 56 FBC4 3E 6B 32 FO
FA14 EF FE 6D CA FARG FE @7 2@ 48 FB34 D7 34 1E FE FBCB 5B 3C 32 F2
FR18 3F FA FE 73 FAR4 3C ED 4B F4 FB3g8 a7 3@ 1B A7 FBCC 5B D7 54 1E
FAIC CA EF FA FE FARE 5B 47 3A F3 FB3C 28 18 FS FS FBD@ FE 89 36 47
FR20 76 CA 83 FB FARC SB 18 @7 CB FB40 FE 94 30 15 FBD4 A7 28 @2 CA
FRA24 C3 FB 01 F1 FAB@ 19 CB B9 CB FB44 C6 @7 32 F@ FBD8 @7 22 F5 &R
FR28 @6 8E 86 38 FAB4 1F A7 1@ F7? FB48 5B F1 De 01 FBDC 3E @D 32 F4
FA2C ©6 D7 @5 83 FABE 32 F3 5B 79 FB4C- 87 32 F2 3TB FBE@ SB 3E 87 32
FA3® 05 34 0% E9 FABC 32 FS =B D7 FBS@ 3C 32 F4 5B FBE4 FE& 5B D7 94
FR34 04 RZ2 A4 &0 FRC®@ 94 1E FE 84 FEZ4 18 {B D? F3 FBEE 1E FE @& 30
FR38 B4 20 84 EE FAC4 30 26 A7 28 FBSE 24 CA B4 32 FBEC 2E CE 27 CP
FR3C @3 RE @= D7 FRC8 23 F3 Cs @7 FBSC F@ 5B F1 3E FRFG 27 CB 27 32
FR42 74 00 FE 20 FARCC 32 F@ 3B Fi FBEB 0F 32 F2 5B FBF4 F7 SR D7 94
FA44 28 @8 FE 3R FAD@ D6 @1 87 32 FBS4 32 F4 TR 3R FBFE IF FE P8 3p
FA48 28 94 FE 0D FAD4 F2 5B 3C 32 FBAB F3 5B 32 F3 FBFC 1E 21 F7 3B
FR4C 2@ Fi D7 &2 FAD8 F4 3B A6 A3 FBEC 5B FE 20 3A FCPB BE 2F 32 F7?
FAS@ IC FE 2C C2 FRDC 21 F@ 3B 7E FB7@ ES @6 €3 21 FCe4 SB FE FF 28
FA34 F@ 01 D7 20 FRE® D3 DD 23 7E FB74 F@ SB 7E D3 FCRS 15 06 A4 21
FASE @@ D7 82 1C FAE4 D3 DF 23 10 FB78 DD 23 7E DR FCOC F@ 5B 7E D2
FRSC FE 2C C2 F@ FRE® F6 C3 C1 @5 FB?C OF 22 18 F6 FCi® OO 23 7E D3
FRc@ 81 D7 20 a9 FREC D7 F9 24 D7 FBsea C3 C1 85 D7 FCi4 DF 23 19 Fa
FRe4 D7 B2 IC FE FARFQ 74 @@ FE 29 FB84 74 00 FE 20 FC18 C3 C1 &5 D?
FR68 2C D7 20 oo FAF4 28 08 FE 3A FBES 28 @8 FE 3R FCIC F9 24 AF 32
FR6C D7 82 IC CD FAF8 28 04 FE @D FBSC 28 @4 FE oD FC2e FO 5B 32 F1
FA7@ B7 @5 D7 54 FRFC 28 F1 D? 82 FBsa 2@ F1 D7 82 FC24 3B @& BE 21
FA74 1E FE 18 38 FEg@ IC FE 2C C2 F894 1C FE 2C C2 FC28 Fa 3B 7t D3
FA?8 73 A7 28 Bz FB@4 F@ a1 D? 29 FB9R F6 @1 D7 24 FCzC DD 234 23 7E
FA’C C6 10 32 Fi FBege @o DY 82 1IC FBSC @& D7 82 I FC3@ D3 DF 18 F3
FAG@ 5B D7 94 LE FBBC FE 2C C2 FO FBA@ FE 2C C2 FB FC34 3E 67 D3 DD
FARe4 FE 8D 30 64 FB1® 01 D7 20 00 FBR4 @1 D7 29 99 FC38 3E FF D3 DF
FRE8 A7 28 &1 D6 FBi4 D7 82 IC CD FBR8 D7 82 IC FE Fcac £3 C1 05 90

of the clock frequency. A small
number will probably have your
dog jumping around as the
sound is ultrasonic. VOLUME is
the same as the other com-
mands, 1 [quiet) to 15 (very
loud) and O to enable the
envelope to control the output.

#* SOUND must be enabled
with the appropriate selection in
the ¥ PLAY to enable the

65 ¥SOUND 1,12 #*p,5
67 PAUSE 10

JONEXT p

80 ¥PLAY 0,0,0,0

The Shape of
Things To Come

then programmable divisions of
this frequency by PITCH or pre-
set divisions for NOTE and OC-
TAVE. The PSG has a maximum
clock frequency of ZMHz and
values as close to this as possi-
ble are preferred. The table
within the program uses as its
base the C two octaves below
middle C — a frequency of 65Hz
which is the base for all calcula-

table contained in the program.
This base value can be altered to
tune the PSG to a piano or other
musical instrument and the
other 11 wvalues can be
calculated by repeated division
to obtain the other values and in-
serted into the program.

selected channel and is turned It is not possible to tune a keyed tionsandisOCTAVEO,NOTE1. C 1777 (65.4Hz}
off by * PLAY 0,0,0,0. instrument to a diatonic scale Thecomponents specifiedinthe C# 1678 (69.3Hz}
exactly, and so the equal circuit gave a frequency of ap- D 1584 (73.4Hz}
tempered scale was evolved, in  proximately 1.86MHz. Thereis D# 14895 (77.8Hz}
which every interval has the a fixed division of 16 inside the E 1411 (82.4Hz}
10 REM sound demo same frequency ratio of 12 2 PSG and this resulting frequen- F 1332 (B7.3Hz}
15 *PLAY 1,0,0,0 (1.05946) — a complete oc- cyof 116.25KHz is the output F# 1257 (92.5Hz}
20FORp=1TO 500 STEP 10 tave having aratioof 2:1, being when both course and fine G 1186 (98.0Hz)
30 ¥S0UND 1,8 ¥p,5 effected in twelve notes. registers of a channel are setto Ab 1120 (103.8Hz)
40 PAUSE 10 The tones generated by the zero. This frequency is divided A 1056 (110.0Hz)
50 ¥SOUND 1,4 ¥p,5 PSG are obtained by dividingthe by 1777 togive65Hz,s0177/ Bb 298 (116.6Hz)
60 PAUSE 10 clock frequency input by 16 and  is the base value required forthe B 942 (122.5Hz)

S e T el o e T T - o T i T o e iy e e T TSy e, 7
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SOUNDS

aa1H “s0lJRCE CODE AND RSSEMBLY LANGLAGE FASE C2FRal  oRAG P MZ.ERRA
aaza “FOR EMTENDED BRSIC * COMMANDS" FREt D7 Aa7A RST 10d
ae30 "1 HAEDWARE AMD SOFTLARE" FRE2Z 2000 agan DEFY HXTCH
AGan "COPYRIGHT 1385 FRE4 D7 izl 8T MM
aEse FRES a2iC fa9ma LEFW EXPTH
ARel FRA? FE2C A31a cP T
FREA AATA ORG  A4R2R FRE3 07 eoea RET 10H
apaa ERER 2080 a0 DEFL MMTCH
anen FREC D7 A40 RET 18H
[ ls)E:] P1RE GETOW EQU 1A FRED 3210 3950 REFW EXPTY
Boza 2110 HATCH EQL 20M FREF CORPGS  A960 CALL STEHD
aa74 A12A THARDD EQY 74 as7e
aiFa M19@ ERRE EQL QAIFGH R9BA UMISTE RUM-T (ME"
a=av f14@ STEHD EQU ASRTH BSRR
psc1 pi%@ FHD1 EQ! BSCIH ERTZ D7 1980 M RET ‘@ad
1C82 Aia0 EXFTI EQID A1CEPH FA?3 241F g BEFL FTNTA
{E24 a17E FINTI EQIl QlES4H FRT3 FEIA 1020 LFE 16
1E99 G18A FINTZ EQR 1E99H ER7? @72 1220 IR HC.EREM
019 STAKA EQU 2DERH FR?S A7 {pda AWD A
azmpn HETR  EGdl  SRFOH FA7A 2082 1e5a AR NE N
2210 FRTC CA1R 1860 LD 18
AzRe FR?E 32F1358 1872 Yy if (METR+1 1L.A
F R GIASFA #2300 THIT 1D RC.ETART 1228 .
FROAZ Eh4ar A240 L 23735980 1R90
FRAT 3 azse RET FREl DT 1198 HATE RET 1@4
=l b AZER FARZ 941E 1116 NEFL FTWT!
a7 FRE4 FEBD 1128 (ol S
FROE D7 A2AA START RET 18 FR%E 2064 1138 JR MEC,ERRM
ERAS {200 DEFL GETCH FRRE AT 11408 AND A
FAAE FESA - R & FARS 2861 1158 JR  T.FRREM
FRAD C2FOn ip N7 FRRA FAgE De21 1168 sle 1
FE1B D7 BST  10H Fas0 37 1174 AL A
FA1" REFW WXTTH FRBE 2'27FA 1138 b HL. TRRLE
FA1® CRE A24n SET =R FRS1 Be0A 1150 th 8.0
FALE @35A LRt FAS3 4F 1280 b C,A
FALT © B w ZLMIATE FA34 A3 12i@ ADD HL.RC
FA1A Aa70 e e FR9S 7E 122@ L ACHLY
FRIC © aza0 JB 7.E0UND FR9& 23 1230 NG HL
FRF a39p rE mpe FRS7 45 1248 LD B.CHLY
| FA2{ © fel-Tr e e 7.5 Ay Fr9a 4F 1250 (1] C.A
. Frne a41p P EREE FASS FD43F3%R 1260 LD (MOSTR+3M.BC
gazn - 1270
paRE 1200
fadn FRSD D7 1298 OCT  RST 1@H
450 FASE 941F felsls) DEFKW FINTY
FA2T F106 fAGE TREIE DEFY 1777 EARA FEQT 1318 cp 7
FAZ9 AEGE 2470 LR 1ATE FARZ 3048 1320 JR  HC.ERRM
FRZR 2004 ndgn NEFL 1924 FAR4 3C 133@ THC
FR2D D705 0450 DFFW 1495 FRAY ED4BF45E 1340 LD  BC.(MSTR+4)
AZE A36S A5 DEEL 1411 FARS 47 1350 p B.A
FRZ1 3468 asin DEFW 1332 FRAA 3AF3SE  136@ LD A.(MSTR+3)
FR3Z E504 anza DEFl: 1257 FRAD 1887 1378 JR O COUNT
L Lade ) BEFW 1134 FRAAF CB19 1380 HALF RR C
AS4n DEFLW 1124 FRE1 CBB9 1350 RES 7.C
Be]4] AS50 DEFL 1056 FAB3 CBIF 1400 R R
FAZR Ef0D aran NEFU 9398 FRES A7 1418 AND A
FAZD AEAZ A5TA NEEL 242 FABE 10F7 1428 COUNT DUNZ HALF
Asen FABE 22F3TB 1430 LD (METR+3).A
‘ azen FRBR 79 1440 Lb AL
Ao IMLETE  1—3n FABEC 32FS58 1458 LD (MSTR+S).A
| ae1a "IETAVE B-E" 1468
| ae2e SNOTE  f=12" 1478
ARAA OILLIME @158 FRBF D7 1489 CHAN RST 10QH
| Acdn FAC@ 941E 1498 DEFW FIMTI
f nE=d FRACZ FER24 1508 cP 4
REAR TSI SYHTRR" FAC4 3826 151@ JR  NC,ERRM
| AETA FRACE A7 1528 AND A
men FRCT 2823 1538 JR Z.ERRM
FR3F D7 pESR MBI RAT  10H FACS F3 1540 PLISH RAF
FR4@ 7400 ATan DEFL CHADM FRCA Cea? 1550 ADD 7
FR42 FE2A ariA oy T T FACC AZFASR  1%6@ LD {MSTR).A
FR14 2308 a7en -] FACF Fi 1570 FOP FAF
FR4E FF3A a7 ppEsEh y FADG D&A1 1548 e
FR4E ZEA4 A74G Jr T My FRDZ 87 1558 RDD A
FR4R FEAD A7SA 0P GhH FADZ 32F258 1600 LD  (MITR+2).R
FRAC 20F1 B7An IR HZ.MISTC FRDE 3C 1610 TNC A
FA4E O7 az?e M RET 10M FRD? 38F45B  1R20 1D (™METR+4).A
FR4F 2217 A7RA DEFE EHETH FRDA 8503 1632 Lb B.3
FRAS1 FE2C A?S0R e e 1648
FASS C2FRRL  A9eR B N7.FRRE 1658
FATSE D7 A2in AT 1M FADC 21FASRE  166@ OUTPT LD HL.MSTR
FAS? 2008 AsZA REF HATOH FRDF 7E 1678 LOOP LD A.CHL)
FRAS2 D7 o=l RET ipH FRE® DADD 1688 ouT (221 %R
FRTZA 821C As45 DEFLI EWFTY FREZ 23 1630 T80 HL
FR=C FE2C ARSA RS, FRE3 7E 1780 LD ACHL)
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ERE4 DADF 1710 oUT (2238 PEERD
FRES 23 1728 INC L ot O
FRE? 18F& 178 DUNZ LooP FESE DT oSl FRES RIT A4
FRES C3C185 1748 P WD FEST F324 ci=i o] NEEL . 4rau
1758 RGN
1768 FESS Cans 26IM 01 AnD 4
FREC D7 1778 ERRM RET 18H FESE 232FncR e iR FMETEY &
FRED Fa24 178@ DEFl 24F9H FESE Fi 260G POP  of
17908 FESF 3FD4 2540 Lo .o
1880 FBAS1 2650 B (METRLZY A
1814 ; FRGA DEER in ¢METR 4 Y0
1828 ; "CHANS  1=g" FBET - 8 7E7R D B CMSTRLA
1830 "PERIOD A-55%35" FBER 325558 268m B METRIEY
1848 "L B-15" FREL T
1RSA ; FE&F 38 Z78n
1868 ; FET1 280 2718 67
187@ "EOUND SYNTAR" FBF3 21FeSa 7776
1068 , FB7E TE 2730 |
1698 ;: FET? DAnD 2740
FAEF D7 1988 SOUMD RET  18M FBF2 23 2750
FRF@ 7402 191@ DEFW CHADD FBPA 77 el
FRAFZ FEZ28 1928 CRALCR AN, FEVE DADF 2770
FAF4 2883 1938 JRZ2.8 FETD 23 78R
FAFE FE3R 1948 Er et FETE 1PF& Ara
FAFE 2824 1950 JR 2,81 FB&E L3 AL
FAFA FEAD 1968 P abW
FRFC 28F1 1978 R NZ.S0UMD
FAFE D7 1988 &1 RST 1@H f-7h
FRFF 821C 19%@ LEFW EXPTY | g7
FBB1 FE2C zeen GRS A= ezl
FBA3 C2FaB! 2018 P N2.ERRE 2RAR RINN: p-Aomgse
FBEBE DY 2n22 RET @M 2A7Q
FEAT Z28a 2038 DEFW NMTCH 2880 IR AY RYNTRN
FR2S DT 204a RST 10H 2RI 5
FEAR 8zic 2a%a DEFUW EXFT] FRE3 D7 2908 PLAY
FEBC FE2C 2063 3 8 FE24 7400 291R
FERE C2Foai 2ava JP WZ,.FRRE FERE 2920
FBL1 D7 2080 RET  18M FESS 2530
FEIZ 2808 2894 NEFE WY TEH FE&A 2940
FBid4 D7 2100 RS 10+ rFRac »958
FBLS 821C 2110 DEFLE EXPTY FRAE 2960
FBI7 CDEPES 2128 CAL STEND FESD 257A
2138 FB32 D7 2300 =1
2148 5 FB93 aziC 2390
215@ SN BUN-TTHE " FESE a0
Z168 FRS7 3310
2178 ; FE2A L 2020
2184 ; FBSE 203
FE-1R 7 2180 voLs RST  1py FE2D el o)
FEIER 341F 2200 REFW ETHTY FR3E A
FELD FE1@ 221 [ R FRRA F el
FBIF 3835 2220 JB NG FRRS FBRZ f 3078
FB21 A7 2230 aun A FERS gl
FE2z 2002 224n JROHE YR FRAS el
FEZ24 CE1A Z25h apn. 18 FERZ A1pa
FR26 22F{TR  226B YSi D ¢METR41 3.6 FBARS &£210 Ay
2270 FBAR FE2T 2120
2288 FEBRD C2Faal 2138
FBES D7 22798 PER RET 184 FEB2 07 24R
FBZA 351E 2300 OFEFY FTNTZ FBRI 2a%a A58
FB2C 79 2318 (] R.C FER3 D7 ER
FB2D 32F3F8 2324 LD (MSTR+34.4 FRE& &2iC 270
FE30- 2 334 B P FEBG COR7ES  2ian
FBX1 32FS5R 2344 LB CHMSTRH& Y. F 3150
2350 1260
260 azp ey BIN-TTMEY
FE34 D7 PAPA CHAHG RAT  1pH 2P0
FB3Z 941E 2320 DR FTNTY F200
FRA7 FRQ7 aop o] FEE? [7 374A PERPL RAT 14w
FB33 3a81R rapg IR N, FRRS FEBA 331F R2ER DEFW FINT2
FB3B A7 241 RHD A FBEC 79 3260 LD AL
FB3C 2818 2420 R Z.FERA FBRD A2F1SR =270 LD (METR&{.A
FR3F F= 2430 BlieH AF FECS 78 2PRA EDL AR
FB3F F% 2448 PUSH AF FRCI 32F3%R 3299 LD (MATR+3).P
FR4R FFad Pa%A GRS FBC4 3EQR feculo] Lo At
“R4Z 3815 ol Tt =T N o ol FBCE A2FAmR  A31Q LN tMETRYA
FBd4 CAAT 2470 ADD 7 FBCS 3C 33za ™E oA
FB4G6 32FRSR 2480 LD (METR Y. 9 FHCA 32F2%B 2330 Lo (MATR+2Y, R
FB843 Fi 450 RO FF A340
FR4R DAl FEAE Shig ¢ 3_':&-:@ ;
FB4C a7 ADR. A FBCD 07 3268 BNV RST {0
FB4D 3I2FZ5R LD (METR+ZY.8 FBCE 541E icic ] BEFL FTNTY
Fa3a a3t THE A FED@ FER3 33R0 P 9
FES1 AzF45R LD (METR+d) A FEDZ 3047 3390 JR  NC.ERRE
FBS4 181R IR ey FED4 A7 2400 AND A
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FEDS 2802 3410 JR2.EMVE
FBD? CHO7 2429 ARD 7
FEDS 32F5SB 3430 ENVI LD (MSTR+5),R
FEDC 3EaD 3440 .p A.12
FBDE 32F458 2450 Lb  (MATR+4).R
2460
2470
FEEL 2EB? 3480 NOTSE LB R.7
FBE3 32FA5R  345Q LD (MESTR+E1.R
FBEE D¥ 2500 RET 1@H
FEE? S41E asie DEFL FTMTH
FBES FEGR a52e CREER
FBEE 3P2E 3538 JR HCL.ERRP
FBED CB27 540 §A A
FBEF CB27 550 8lA A
FRFL CB27 3560 SLp A
FEBF3 32F738 257 Lb (MBTR47H.A
2man
%9
FBFE D7 3608 TONE RST 18H
FEF? S41F a8 DFFY ETHTS
FBF2 FE@8 AE2R e A
FBFE 201E 330 JR NC,ERRP
FBFD 21F7SE  364@ LT HL,MRTR+T
Frea BA 365 R LHLD
el
BT
FCA1 2F 3608 T FAL
FCRZ A2F7ER 2€9Q LD (METR+7).P
FRS FEFF 2700 R . 255
FCe? 2813 aria R Z,RESET
FCOZ Q604 aran e S P
FCOB 2iF@3R 3738 Lk HL MRTR
FCRE VE S740 LOOPP LD ALCHLY
FCBF D3DD a7se ouT  (221%A
FCi1 23 TR THC HL
FCl2 7E crad’) LB ACHLY
FC13 DADF a7an AuT  ¢2233.A
FCIS 23 a790 THE  HL
FC1& 18F6 3ege DJINZ LOOPP

310

FC18 CACcC18S
FCiB D7 8z2@
FCIC F924 3832
3845
a85e
FCIE AF 2RAR
FCIF 32F@58  3R7A
FG2e 32F158 2800
FC25 @60E 3890
FC27 21FASA  3s9@
FCeR 7t 3914
FC2B DADD 3520
FC2D 34 930
FC2E 23 2540
FC2F 7E 3850
FCa3@ DADF 35FA
FC32 19F3 2070
FC34 3EA7 350a
FC3& DADD 295a
FC38 3EFF 4p0a
FCOR DACF 4818
FC3C Cacies 4024
4330
END FCAF  RGAIN
ERRP FCIR  LOOPP
TOME FRFE  HNOIGE
ENY  FBCD  PERPL
PLAY FBE3 LOOPS
c1 FB%5 ERRS
PER FB25 V51
51 FAFE  SOUND
LODP FADF  QUTET
COUNT FABE  HALF
HOTE FAR81 - VMl
M1 FR4E MUSIC
START FRAA IMIT
STRKA 2028  FINT2
EXFT1 1CR2  EMD1
ERRS @1F@  CHADD
GETCH @aia &

JP ENDL
ERRP RET 1PH
MEFK 24F2H
i
i
RESET KOR A
LB (MRTRM.A
LR { METRE+{ 4.
Ly R.1d
AGATH LD HL.METR
LD B.CHL Y
AT (221).A8
THE (HLY
NG HL
(15 1] A.CHLY
T C223%.A
DUNZ BcATH
LD 8.7
QUT (2213.A
Lk R.255
QT (22R).A
JP. EWDI
END  END
FC27  RESET FCIE
FrRFE T4 Eoed
FRES EMYY  FRDS
FRBS P1  FasR
FE7S ce FB7Y
ERSA  CHANS FRA4
FE2E  YoLe FRIA
FREF FRRM FREC
FADC ~ CHAN FAAF
FRAF orT  FAaSn
FR7E Ll EA72
FR3F TRRLE FR27
FRAG METR SRFQ
1E99  FINT{ 1E94
RECE RTEND BSR7
AA74  HXTCH @an2n
SJELR

% Tortoise Wise i3

Lines from a parent who gets left
behind. By David Stewart.

M ;-4 -4 -4

Oh Bay, is Winter really upon
us? |s it nearly Christmas
already? Will our telly screens
soon be tempting us to part with
our hard earned cash in order to
fly off to sun drenched beaches
and warm seas? Most of our
friends are still haunted by the
nightmare of the last Great
British Summer. We'd been
tempted this time last year and
this summer we took the two
boys to where the skies were
blue, the sun shone every day,
TV programmes were hardly
ever in English and they couldn’t
get their busy little fingers on a
keyboard or a joystick.

There were or course the
usual painful withdrawal symp-

toms. Pale faces, vacant stares,
twitching trigger fingers, wak-
ing us up in the middle of the
night and pleading with us on
bended knees to take them in
search of the next day of a dark
cool corner with a Spectrum and
a program or two. But we re-
mained adamant.

‘Enjoy the scenery, | said.
‘Look, see that? [t's the sun. It
gives us daylight. Remember
Daylight?’ And they tried. They
tried hard. With the most ex-
traordinary results. . .

We had taken a book for each
of them to ease the pain in those
micro-less weeks. You may
judge for vyourself how
desperate they had become by

ZX COMPUTING DECEMBER/JANUARY 1985

the third or fourth day away
from their computer, when | tell
you that they began to READ
their BOOKS. That's right, a
good old cover to cover,
bleepless book. Real old fashion-
ed PAPER and INK.

And, when they finished the
first, they asked to be allowed to
buy another, and then another,
and another and we couldn’t
stop them. They took to books
like people take to aspirin for
hangowvers. It was costing us a
fortune in foreign currency and
hours every few days to find a ,
bookshaop.

'Look,” | said in desperation
once more. " Youwill have to buy
your own books with your holi-

day money from now on.” And
they did, though not without
protest. Not to me, but to each
other.

‘This is ridiculous,” said
MNumber One Hare to his brother.

“We'll never be able to afford
to read when we get back
home.’

"Excuse me," | interrupted.
“You could go along to the Public
Library.'

‘LIBRARY' they mouthed
slowly as if the word were part
of aforeign language. | could see
they were searching their
memories for data entered a
long time ago on that part of
Woestern Childhood.

‘Oh yes’ they sighed. "You
can borrow books there, can't
you?’

I wonder, Tortoisewise, how
many other words, concepts
and expressions in this great
language of ours are buried that
deep in the vocabularies and ex-
periences of today's young
micro addicts? It's a thought for
Tortoises everywhere. And that
reminds me, thanks to all of you
who have written and told me
stories of parents who get left
behind when it comes to their of-
fspring and computers. Keep
them coming I'll be featuring
some in this column next time.

T A T L . e e R S A LT F T IR T
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Harwood's
Hypothesis

This month we have only four
books appearing on this page.
This could be due to the fact that
publishers aren’t letting us
reviewers get our hands on the
books and then beating them in-
to pulp, or more likely it is
because the computer book
market is starting to falter. Will it
eventually collapse?

The problem lies at the hands
of two parties. The publishing
industry and the computer
owner. The former because
they knew too early what a good
thing was and rushed out and
produced books to do this and
that on all types of computer,
completely flooding the market,
which then slackens as
everyone who wants one, has
qol one,

Another reason for the fall in
the market is that all readers
who wanted a book with lists of
arcade games have by now got
them. Then to produce a book
an the Spectrum with lists of
games after games is just
pointless. Who would buy a new
book when there have been
thousands on the market for
ages already?

That is why generally the
books this month are starting to
move away from the idea that
people just want to program
their machine to play space in-
vaders.

Spectrum war-
gaming

Collins

£9.95

The first book of the four is call
ed Spectrum Wargaming, by
Owen and Audrey Bishop and is
published by Collins.
Wargames concentrate on
tactics and the disposaland con-
trol of forces. Wargaming can be
played either on a board, as in
the usual board games, or more
often a table, with models
representing houses, soldiers,
guns etc. You canachieve a high
level of realism and accuracy in
setting up the wargaming tahle,

and this | am told, is half the fun
of wargaming to its dedicated
followers.

With a computer, it is possi-
ble, if you are not interested that
much in converting the dining
room into a battle field, to play
the complete war game on the
TV screen, although this
method does lack the realism
that most wargamers enjoy.

The book explains the prin-
ciples of wargaming, from the
setting of the scene, to the com-
plex rules system. The book in
itially introduces wargaming,
and then delves into the ‘com
puter wargame', with a number
of wargames listings.

It is possible, using the book
to get the wargames up and run
ning without any prior
knowledge of computing. Four
wargames are included in the
book, so without any delay,
apart from the laborious keying
in, You can turn your Spectrum
immediately intoawar machine,

If you want a little bit more
than just to play a war game,
then this book is definitely for
you. The authors have written
routines that allow wargames to
be tailor made, depending on the
data that is entered for the
game. Basically, the wargame
program is very short, and is

used as the controller of all the

OWEN BISHOP AND ﬁUBRE? BISHGP

computer data. This data is the
bulk of the game.

The wargame is
together by using warious
utilities. ie TABLEMAKER,
ABMYMAKER and MAP
MAKER. These utilities set up all
the necessary wargaming data.
The TABLEMAKER utility is
used to set up the CRT's {not
Cathode Ray Tubes but Combat
Resolution tables), which are
basically the standard rules of
the game. eg number of turns
per side, weapon usage, etc.
ARMYMAKER is used to detail
information about each side and
MAPMAKER 1o describe the ter
rain in all areas of the battlefigld,
All these details amount to a
vast amount of data, and
because of this, the information
is directly compressed into the
bytes of the RAM instead of us
ing BASIC variables. Variables
take up on average 6 bytes,
where we need use only one or
less, by directly accessing the
RAM. DATASTORER is used to
compress all the data entered
from the various utilities into the
RAM, soitis easily accessed by
a wargaming controller module.

The remainder of the book
consists of the wargames. The
first game is used anly forexam-
ple and does not make use of the
ARMYMAKER utility, but only
the TABLEMAKER. This is to
give the reader a feel for
wargaming, before jumping into
it straight away. After doing
this, the reader may enter the
fully computerised version of
the same battle, including maps
of the terrain and German and
French armies fighting against
gach other.

The other games included are
a MNapoleonic Campaign, a
medieval battle and a conflict in
OUter space.

The authors have taken great
lengths so that this book is adap-
table to all aspects of wargam
ing, as well as using the full
potential of the computer.
Wargaming can be played bet
ween two Spectrums on an In-
terface connection, and details
on how to achieve this are in
cluded.

The book is an excellent
opener for anyone who wants to
get into wargaming or even for
the experienced ‘manual’
wargamer. The book is well
written and takes the reader
carefully through each section,
so that by the end of the book,
he or she will be writing their
own war games, or at least
adapting the ones in the book.

A very intelligent book, well
thought out and enough to keep
anyone occupied over the

moulded

“
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winter manths. Any wargame
has the capability to be program-
med, and this book provides you
with the information you need.
At£9.95 you may feel it is a bit
expensive, but for the informa-
tion inside, | would rather have
this book than two games tapes
any day.

Political and Y
Military Simulation
Games

Interface

£7.95

Remaining with the non-arcade
idea, the next book is Creating
Folitical and Military Sinulation
Games on Your Micro. Bit of a
mouthful, eh? The book i1s writ-
ten by Mike Rose and published
by Interface.

The book is split into two sec-
tions. The first explains how to
turn the initial idea into a com-
puter program, and the second
contains ten programs, il-
lustrating the first section.
Although the title only mentions
political and military games, the
book cowvers military, political
and economic games. Perhaps
there wasn’'t enough room on
the front page to fit the whole
title in! Military games come in
two types. True military, which
is the ‘wargaming' as above,
and then the strategic military.
This is the type used in the book.

The reader is taken through
step-by-step, starting with the
planning of the game, and pro-
gressing till a complete model of
the game is present. All aspects
of the game are mentioned in the
book and examples for each dif-
ferent group are given at each
stage. This simplifies the idea,
as It is much easier to learn
something with three examples
instead of one. By the end of the
first section one should have a
complete flow chart showing
the structure of the game.

My first niggle comes at this
point. In the introduction, we are
told that the book 'requires only
a relatively elementary
know ledge of computing — only
enough to put logical flowcharts
into BASIC'. Why then is it
necessary to flowchart the
structure of a YES/MNO question?
This should appear pretty ob-
vious to anyone with the
slightest of programming know -
ledge.

Another chapter which is
also not very useful is the debug-
ging and trouble-shooter. The
only thing this would be helpful
foris NOT committing suicide. It
says NOT to jump out of the

How to Write
ZX Spectrum
and Spectrum +
Games
Programs

W SIMISTER

window if an error occurs!

The remainder of the book
consists of ten programs, from a
naval battle in Elizabethan Times
to being a Prime Minister at 10
Downing Street (much the same
| suppose?). These programs are
well written and quite in-
teresting to play, but nothing
spectacular. | did like MNuclear
Crisis, where the aim is to per
suade the other countries to give
you land.

Ingeneral the book is ideal for
anyone with a knowledge of
BASIC, and who wants more
out of their computer than
space-invaders. | did feel that at
times the book expects you to
know a lot more than at other
times. But still, an interesting
book, though perhaps slightly
overpriced at £7.95.

How To. ..
Babani Books

This book is the one that is con-
trary to my point in the first
paragraphs, claiming that the
reader is not interested in the
usual games programs any
maore.

How To Write ZX Spectrum
and Spectrum+ Games Pro-
grams book is a step-by-step
guide to writing games pro-
grams, and does at times
assume the reader tobe ignorant
of computing, and at other times
to know it all. On the first page,
the invaluable REM statement is
again explained, but at this point
the reader is expected to know
all about FOR. . . NEXT loops
and the PRINT AT statement.
Thereaderis also told how to get
an asterisk on the screen by
pressing Symbol Shiftand B, but
not how to get any of the other
statements. Double Dutchif you
ask me!
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The step-by-step guide could
be useful to the novice programs-
mer, but perhaps the author
thought that just a games book
wouldn't sell too well, so the
idea of learning how to program
games seemed a better pro-
spect. The programs are in
separate chapters, and by the
end of the first chapter the
reader should know how to use
the, UDG's and the PLOT and
DRAWV statements. The games
are separated into individual
routines, and the author does his
best to explain each routine,
demonstrating how the game is
moulded together. The games
are at most for six players, but
never included is the capability
of playing with the computer.
There is a chess game, but only
the bare structure, as the
CHESS game in the book is only
for two players, and does not
have the facility to compete
with the computer. | would
rather get the good old fashion-
ed chess board out. This way is
much mare real.

The programs also did not ap-
pear to be all that well written. |
could easily re-write a few sec-
tions if | was going to use the
book to any great length. The
listings also, due to the width of
the book, were hard to read and
appeared somewhat compact,
but the programs could be
adapted to improve the games,
which in my mind only half
succeeded.

Atf£2 .50 the book is reason-
ably priced, and it may appeal to
those who have some ideas but
have difficulty in transferring
them onto a computer, but
otherwise | cannot really see the
book as being extremely
beneficial to anyvone. Why
would anyone want to draw a
River Nile Scene ina game? Just
another way of filling out a
chapter.

Data Management
at Work

Pan Books

£2.95

The final book is not intended for
home computer users, but
business users. The book does
not relate to the ZX range of
computers, but is ideal for
anyone thinking of computeris-
ing their business, either at
home ar in the office.

The book is called Data
Management At Work, written
by Kathy Lang, and published by
Pan. A the title suggests, the
book introduces the reader to
some of the capabilities of a
business computer and the use

of a Data Management System
or Data Base System. A data
base system is briefly a way of
dealing with structured informa-
tion (the simplest example is the
card index system).

The author starts by presen-
ting a problem in a social club,
and the ideas behind turning the
manual process into a fully
automated computer system,
The case study is at first
presented, and the situation
evaluated, so the reader can see
examples of typical uses of a
data base or management com-
puter system. Before using a
data base system and writing an
applicationprogram, the manual
method needs to be analysed,
so that it is possible to see what
the computer can and cannot
do.

The book starts off by
analysing the social club exam-
ple, and turns this into a real-life
situation explaining how the
manual method can be com-
puterised. The reader is taken
through the wvaripus stages of
the data base system, from the
format of the records to the
report structures that will be
needed.

The author has gone into
much needed detail, with the ex-
planation of printers and the pro-
blems of setting up a computer
system eq., How to train new
users? Who should use the com-
puter? etc. It is a well written
manual to data base systems,
and should be used as a fore-
runner to all businesses when
the question is asked, "Should
we computerise?’. The book
does not go into any technical
depth, and is totally understand-
able to the non-computer mind,
without being patronising.

Each chapter has an intro-
duction, so it is clear what is go-
ing to be discussed in that
chapter. There is also a short
precis at the end of each
chapter. Although the book is
not designed to glorify any data
base packages, it does suggest
w hich ones may be most useful
for your application. The correct
system for the social club com-
puterisation is then evaluated in
detail, so it is easy to see how
the method is applied when
choosing the correct package.

This book is a must for
anyone thinking about com-
puting. If vou have already
followed the millions by buying a
business computer, this book
should also be read with interest
ta illustrate the capabilities of
such a machine. This book is
also one of the few that | can say
is totally underpriced. At£2 .95,
everybody should have onel
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ZX81 Chatterbox

Julian Chappel and his 2X81 ride again!

Greetings to all ZX81 owners
once again!

| am very pleased to be able
to report that, following the first
appearance of ZX CHATTER-
BOX in the last issue of ZXC
your letters have been flooding
in. Both of them! At this rate we
shall be completely bogged
down with the sheer weight of
correspondence by the year two
thousand one hundred and ten.

Er. . .| have a very embar-
rassing admission to make, so |
am writing this extremely quiet-
ly in the hope that this column
has put in an appearance on
these hallowed pages. | already
have to apologise for a glaring
‘boo-boa’ in the first article.

I'm very, very sorry.

Right, having got the
apologies out of the way we can
get on with all the good bits.
Don't listen to the owners of
Spectrums and other lesser
machines when they say that all
the good points about the ZX8 1
can be written on the back of a
postage stamp in large capital
letters. They knoweth not what
they are talkething about. After
all, we knoweth different, don't
we? Even with the advent of
machines capable of printing
256 coloursinan area the size of
a flea's brain and sound good
enough to put the London
Philharmaonic Orchestra to
shame, the ZXB1 still
represents an excellent in-
troduction to computing. It is no
secret that the use of home
computers is no longer the
domain of the whizzkid. Many a
whizzdad and whizzmum take
an interest these days, but tend
to be a little more cautious whan
entering the world of BASIC,
binary and bugs than their off-
spring. Probably because it is
their own money they are spen-
ding! It stands to reason
therefore, that a ZX8 1 will have
‘em programming like a good un

in less time that it takes to paint
the Severn Bridge with a tooth-
brush and give a good indication
whether or not further delving
into the realms of computers
seems attractive, all without
parting with hundreds of pounds
of hard-to-come-by cash, This
brings us (rather neatly | think} to
the first letter this comes from a
newcomer to the ZX81 who
was presented with itas a 70th
birthday present! Beats woolly
socks doesn't it?

{There will be a short delay
before this letter due toasecond
apology. | am very sorry that |
didn’t tell you what the first
apology was all about.}

Now back to the letter. . .

‘Dear ZX Chatterbox
As per the Oct/MNovember issue
of ZX Computing magazine, |
would like details of the S.F.S.C,
having been a recipient of a
ZX81 on my 70th birthday! Not
used as much as expected as yet
but winter is coming.

| have trouble {not unusual |
understand?} with the LOADing
program of various lengths both
from commercial tapes and my
own programs. What occurs is
that apparently correct loading
takes place as seen by the
power meter, running to end but
with no Report Code; as far as |
know | have tried all ways of cor-
rection but to no avail.
Yours
W J Huggins, Slough’

At a time when the ZX81 is
regarded as something akin to
the Dodo it may seem strange
that there are still a substantial
number of people acquiring new
ones, (Don't be silly | mean new
£X81s not new Dodos!}. This
means that there are many
ZX81 users who missed the
press coverage this little black
wedge received during its hey-
day, and as a result are blissfully

unaware of certain facts that us
old hands simply take for
aranted.

Loading

One suchfactis thatthe ZX81 is
highly temperamental when it
comes to SAWVEing and
LOADing programs. Another is
that swearingata ZX8 1 ina par-
ticularly obstinate mood has no
effect whatsoever. (Except may
be making it worse!) Hitting it
with a hammer gives the advan-
tage of relieving the user's pent
up frustration with the offending
machine, but also has the side
effect of smashing it into little
pieces. Not to be recommended.
Here are some less drastic hints
and tips towards reliable
LOADIng:

Setting up the machine

1. The ZXB1 was designed for
use with an everyday portable,
mono tape recorder. A
dedicated data recorder will be
little or no better unless the
facility to adjust the azimuth set-
ting is incorporated. A stereo
recorder (even a portable one)
should be avoided, these may
work but reliability will seriously
suffer.

2. Clean the heads, rubber pinch
wheels and drive spindle of your
tape recorder thoroughly and
reqularly with cleaning fluid.
Thoroughly dry and polish all
areas with which the fluid
comes into contact before re-
inserting the tape.

3. Some recorders produce a
feedback loop around the
ear/mic sockets. Always
remove the ‘mic’ lead when
LOADing or the ‘ear’ lead when
SAVEIng. Make sure that the
‘ear’ and ‘'mic” leads do not
cross {or are crossed by) either
the mains cable to the tape
recorder or power supply
transformer, or the lead from the
power supply. Separate all leads
as much as possible.

4. Set the TREBLE control on
your recorder to maximum and
BASS to minimum {or TONE to
high].

5. For reasons best known to
Uncle Clive, the ZX81 is less
temperamental when the pro-
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gram name is used. Avoid using
LOAD " whenever possible.

The signal
When LOADIng, the ZXB1
repeats all data read into

memory out to the screen, giv-
ing those characteristic horizon-
tal lines. This LOADing pattern
can therefore give a useful in-
dication of how the LOAD is pro-
gressing {but no mare than that,
It is by no stretch of the imagina-
tion an accurate or infallible
pointer).

The black haorizontal lines
should be bold and clearly defin-
ed. They will be about 1-2 in-
ches wide {on a portable TV) and
the gap between each should be
roughly equal to the width of the
lines themselves. The width of
the spacing will decrease with
any increase of volume level. Itis
the definition of the lines
themselves that gives an indica
tion of uncertain LOADing. If
they appear thin and straggly, or
have a snowy effect (i.e. are
flecked with a large number of
little white dashes) and refuse to
become clearly defined no mat-
ter what volume level, this is an
indication of azimuth mis-
alignment.

The ‘business’ part of the
playback head is a microscopic
slot, the angle of which in rela-
tion to the passing tape is
critical. The ZX81 is probably
the most sensitive to mis
alignment of any make of home
computer. A good data recorder
will have the facility to adjust
this angle, usually in the form of
a small hole positioned over the
head into which an electrician’s
screwdriver can be inserted.
Simply adjust the setting while a
LOAD is taking place until the
horizontal lines become bold and
clearly defined.

Volume setting

Once again the ZXB81 can be
very sensitive to the wvolume
level used when LOADIng. Toa
low and the LOAD will fail. Too
high and the computer can
mistake the normal operating
noise of the recorder as part of




the program, resulting in a 'bug-
ged' copy ending up in memary.
To find the ideal setting for any
given program, try the follow-
ing.

1. Start the recorder playing
with the wvolume level at its
LOWEST setting.

2. Type in LOAD  'program
name’’ followed by N/. Once
you are sure the tape will be
somewhere within the program
itself, SLOWLY increase the
volume until the characteristic
lines appear on the screen. This
is the lowest possible setting.

3. Rewind the tape and LOAD as
narmal at this volume level,

4. If the LOAD fails, increase the
volume very slightly, rewind the
tape and try again.

5. BE PATIENT. Don't try to
hurry things up by increasing the
volume in little jumps. By doing
this the optimum setting may be
missed.,

6. Once a successful LOAD has
been achieved, make a note of
the volume setting for future
reference.

7. If problems persist with any
particular program it may help to
listen to the beginning of the
tape through the tape recorder’s
loudspeaker. Stop at a position
just before the program starts
andstart LOADing from there. In
this way any pops or clicks due
to equipment being switched on

or any other inadvertently
recorded noise will be avoided.
There are two main requirments
for regular successful LOADing
with a ZX81. One is a portable
tape recorder that incorporates
an azimuth adjustment facility.
With other computers you can
easily get away without one, but
it is wirtually essential for the
ZX81, especially when using
tapes not recorded on your own
machine. They are very easy to
get hold of these days and are lit-
tel or no more expensive than an
ordinary recorder. The second is
a little harder to come by. | per-
sonally cannot find one single
shop in the entire length and
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breadth of England that sells
any, but it is probably more im-
portant than any other piece of
eqguipment. It is patience. The
patience to expenment careful-
ly and methodically without
resorting to swearing or hitting
your beloved machine with a
hammer. Neither of them work.

(There now follows a break
for a third apology. I'm very
sorry that | stif haven't told you
what the first apology was all
about}.

Beyond the pale

Before goingonto the next letter
it is important in the interests of
safety to make sure that you are
all in a sitting position. | would
not like to be held responsible for
any damage caused should any
£X81 owner faint out of sheer
admiration for the bravery and
courage of an intrepid member
of the S.F.5.C. Against all the
odds, and everybody's better
judgement, he went out com-
pletely alone onto the streats of
London, dispensing with the
back up of an artillery battery
and a couple of infantry divi-
sions. Without regard for his
personal safety he actually
entered wvarious computer
retailers, walked up to the
counter and asked if they stock-
ed any ZXB1 titles. If this alone
does not astound you. If you
have fainted out of admiration
for his courage above and
beyond the call of duty, then this
might just do the trick.

He found some.

| weill let him tell you exactly
where, I'm sure you don't want
to listen to any more of my drivel
and |'d hate to steal his moment
of triumph, so | hand you over to
Simon Godfrey. (A round of ap-
plause please!).

'Dear Galactic Poultry
I'd just like to tell you how great |
think your Club is and | can’t
wait for the new games men-
tioned in — (expletive deleted)
— are on the shelves.

When | moved to London |
decided to go and see what ‘81
software | could pick up. But, to
my amazement, | found a con-
siderable amount available, In
Ealing (Nr Ealing Broadway, to
be exact) try "Armchair Action’,
on Oxford Street try
‘McDonald's Hi-fi', which can
be found near the Virgin
Megastore. ‘Low-Price Records,
Cassettes, Software’ on Tot-
tenham Court Road sells top-
class games such as pixel's
Trader for £1.99, Bug-Bytes
Mazogs at £2.99 and P5S5's
Maze Death Race at £1.99. To
reach this shop, godown Oxford

Street and when you reach Tot”
tenham Court Road go in the
left-direction-facing and after a
small ealk you will see the shop
on the other side of the road.
Aslo along Tottenham Court
Road is ‘Sonic Foto Centre’,
who sell’ software and GASP!
ZX81's and RAM packs. (The
low-price shop sells '81s and
keyboards for £ 101).

In the north of England try
‘Bradleys Records’ in Sheffield
and a really good budget soft-
ware stall in Chesterfield's Fri-
day open-market.

lwould be very grateful if you
publish this letter, as it will just
helpsupport the best value com-
puter in the world.
Yours faithfully,

Simon Godfrey, London’

So what are you waiting for?
Get that hammer you were go-
ing to use on your poor un-
suspecting ZXB 1 and attack the
old piggy bank instead!

(There now follows a short
break. | am sorry that there will
be no fourth apology, due to a
shortage of supply.)

If you don't live near London,
ar around Sheffield then you will
have to resort to writing your
own programs. Here are a few
tips from Jon Rose to help you.

‘Dear Mr Chappell

Something you may be in-
terested in to pass on to other
ZX81 usersis a few programm-
ing tips that | found whilst
writing a program called ‘Cab-
bages and Ants’. They are all to
do with BASIC programming
but, with sufficient know-how
can be applied to machine code
programs,

1. NEVER, NEVER use RND if
you wish to get a random
number in ZX81 programs. It is
not random enough. Instead use
PEEK 16434. This is the
systems wvariable 'SEED' and
seems 1o be very random, giving
230 different answers when
POKEd in succession, where
RND could only give fifteen
without repetition.

2. To save memory use INT Pl
for three, NOT Pl for zero or also
PI-Pl. Use CODE wherever

ZX81 SCENE

possible. Use VAL on numbers
above 265,

3. Want two bytes for some
data? The addresses 16417
and 16507 aren’t used.

4. Want to protect your REM
lines?

{ily POKE 16514,118: POKE
16515118

(i} You might also like to try the
code for ‘cursor left’ (114, This
makes the REM line difficult to
edit and annoys anyone wanting
to cheat at your games.

{ii} To cancel the above out,
poke with 0.

Jone Rose, Bognor Regis’

Well | think I've apologised
enough. One can enly eat so
much humble pie before obesity
sets in, after all. So now the
myslery of the first apology will
be revealed. Do you remember
the ‘jolly good program’ in the
last issue? You know, ‘ZX
YLOPHOMNE' by Paddy Moin-
drot? Did you try it? Did it work?
MNo.

Ah. . well, there is a very
good reason for that. | forgot to
mention that before RUNning
this program you have to put
your ZX81 into FAST maode. It
won't work in SLOW.

Having already apologised
several times you won't get any
more sympathy from me, even if
you have tried for twwo months to
get it to work! Ha! Ha!

On second thoughts, before |
leave you | just have to mention
that the Software Farmis releas-
ing two more fantastic pro-
grams for the ZX81. Just the
thing for Christmas, As you
have to be persuaded to part

Jvith your lovely loot perhaps |
can manage just one more slice
of humble pie. . .

If you would like a catalogue
of ZX81 software, have any
comment or query concarning
the ZX81 however large, small,
silly orserious then drop us aline
at

ZX CHATTERBOX
Software Farm

16 Charlotte Street
Bristol
BS1 5FF
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into The Archive

The QL's flexible database: by David

Nowothik

Of the four software packages
to be supplied free with the QL,
the database program, *Archive’
could well be the one most wide-
ly used. Far while the QL rests in
the precarious no-man’s-land at
the top end of the home com-
puter market, and bottom of the
cut throat business arena, infor-
mation storage and retrieval will
be the major link between the
wide ranging band of QL users.
Whether one examines the
original versions of "Archive’,
supplied to all buyers of the QL
prior to February '85, or the
upgraded and improved ‘V2.0',
the owerall conclusion is the
same. "Archive’ can provide a
superb database system. Its
great strength is that it can be
tailored exactly to meet the
user's requirements; none of the
compromises that accompany
those ill-fitting, off-the-peg
packages are necessary.
Archive's strength,
however, is also its weakness,
When loading Archive into your
QL, you haven't got a working
database, though you do have
the means to create the
database. Archive is a high level
programming language, not too
dissimilar from SuperBasic,
which allows a database suite to
be created. High level com-
mands, such as ‘Create’, 'In-
sert’, and 'Find’ perform the ma-
jority of conventional database
operations, but it is still left to
the user to put together — to
program — his/her lists of com-
mands to create the required ap-
plication for Archive.
Particularly in the business
area, users might well be unable,
or unwilling {for reasons of time)
to develop their own suite of
procedures which provide the
basis of any database applica-
tion program. Fortunately, there
15 no copyright restriction on in-
dividuals or software houses
creating for sale database ap-
plication software written in
Archive's programming
language, for use with Archive,
While neither Sinclair Research
nor Psion have any immediate
plans to market Archive applica-
tion programs, freedom from
copyright limitations has allow-
ed other software houses to pro-
duce packages (for example,
Eidersoft sell a suite of 5

78

packages for £14.95). In fact,
Psion have gone astep further to
encourage application soft-
ware. They have available for
sale to individuals or companies
a ‘run-time’ version of Archive.
This program allows copy pro-
tection of Archive application
software, making Archive a very
attractive basis for companies
wishing to develop and sell
database systems for the QL. In
the run-time version, the ap-
plication loads immediately no
need to load Archive, then load
the application}). There is more
RAM available for files, and
there should be extra features
not available to the standard
version of Archive.

By buying one of these
application packages, the user
is, of course, restricting himself
toan 'off-the-shelf’ system, and
so cannot fully benefit from the
flexibility which is Archive's
main strength. There is the op
tion, for those unwilling to pro-
gram Archive for themselves to
pay a programmer to write soft-
ware for them. But there is much
to be said for trying to write your
own software. The Archive pro-
gramming language is much
easier to use than BASIC, and

the concepts of the language are
adequately covered in the QL's
User Guide, as well as a number
of other books. The Sunshine
Publication by Alison McCallum-
Varey called 'Quill, Easel, Ar-
chive and Abacus on the Sinclair
QL' is one good example of a
text book which covers Archive
programming in an easy to
follow manner.

Your own data-
base

If you are still not convinced that
you could write your own
database program, then read on.
Writing computer programs,
even in Archive's simplified pro-
gramming language, is a matter
of applying logic and common
sanse to solve a problem.
Reasonably, assuming that
everyone is blessed with some
ahilities to think logically and use
COmMmon Sense, programming
Archive should be within
anyone's capabilities.

Setting up a database
system should involve a preset
sequence of tasks; defining
exactly what is required, plann
ing a logical sequence of opera-

tions to meet the objectives,
then writing procedures which
carry out these operations. The
procedures are tested in-
dividually (to iron out bugs),
then a linking procedure written
to pull together the whole se-
quence.

To demonstrate Archive's
simplicity, here is a simple
database application, a name
and address file. The list of pro-
cedures which make up this file
is shown in fig.2 . But what may
be more relevant to the budding
programmer are the processes
which were involved in design-
ing the system.

When analysing any poten-
tial computer application, the
first question that must always
be asked i1s ‘do | really need a
computer to do this?'. In the
case of a name and address file,
if all that is required is to look up
an address or telephone
number, using an address book
will always be much simpler
lunless the names exceed
several thousand!). One
justification for a computer file is
the need to sort the records in
more than one way. | find that |
have a remarkable ability for
forgetting birthdays, with the
result that family and friends are
often left disappointed. So this
name and address file includes
the ability to sort through the
recaords, and identify those
families in which a birthday is
imminent. The records in the file
are in no particular order (but this
could be achieved with simple
modification using Archive's

INITIALISE

MENU

\

INSERT

T

SEARCH-FILE

ALTER

Figure 1: Schematic layout of the address program

REMOVE
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powerful language); instead the
flexible searching facilities of
Archive are used to find relevant
records.

With the twin needs of the fil-
ing system identified, the
systerm can then start to be
designed. Each record should
then contain surname, christian
nameis], the address, the
telephone number, and space to
list birthdays. This file allows up
to three dates per family. File
creation with Archive is a simple
matter of typing in the series of
direct instructions, starting with
the command ‘create’ and en-
ding with “endcreate’. It is even
simpler with the 'address” pro-
gram. Instead of using a series of
direct commands for file crea-
tion, the name and address pro-
gram in Fig.2 has a special pro
cedure called 'make__file'. All
vou have to do is, with the pro
gram in place, type the direc
command ‘make__file’, and a
new file will be created on
microdrive 2.

A simple database program
will require a minimum set of
operations to be available to the
user. These are;

1. Add another record

2. Search for one or more
records

3. Modify or delete a record
4. Exit from the program

These options are available
mast conveniently through a
menu. The options are usually
numbered, and pressing the ap-
propriate number key allows you
to inform the computer of your
selection.

This is how the name and ad
dress file works. Take a look at
Fig.1 to see how it fits together.
When the program starts, it
should go into an initialisation
procedure which sets up the
program, ready for use. In this
case, the procedure called 'in-
itialise” sets a 64 character
width mode and opens the
address film on microdrive 2,
ready for read fwrite operations.
The program then moves into
the menu which prints the op-
tions onto the screen. After this,
the program waits for a key
press, and responds only if keys
‘1°, 2", ‘3" or ‘4" are pressed
ithe 'if* statements). With the
appropriate key press (1 to 3),
the required procedure is called.
If ‘4" is pressed, the file is clos-
ed, and the program is ter-
minated.

Options

Fig.1 demonstrates how, with
options 1 to 3, the program

— oL

Figure 2. Address program listing

proc change

seek

print at 10,10 "Delete or modify? (d/m)"
let t#="a"

while not (t#% i" or t#="m")

let t#=getke, .}
endwhile
find a#%
while found()
display
sprint
if t$="d":remove:
if t$="m": alter
continue
endwhile
endproc
proc initialise
mode 1,546
open "address"
endproc
proc make_file
create "address"
surname#$
firstname#
streets$
town#®
county#
telephone#
namels$
birthdayl#
name2$
birthday2#%
name3#
birthday3#
endcreate
endproc
proc menu
let s=0
while s=0
title
print at 5,3;"1.
print at 7,5;"2.
print at 9,5;"3.
print at 11,53"4.

endif
: endi+f

Enter new record"
Search file"

Delete/modify an entry"

Exit file"

print at 13,24;"SELECT 1,2,3, OR 4"
let s=wval (getkey())

if s=1: insert :
if s=2rsearch_+fil

endi¥f
e: endif

if s=3:change: endi+f
if s=4: close : endif

if s{>8: let s=0:
endwhile
endproc
proc remove

print at 14,5;"Do you want to delete this record?

yes_or_no

1* p‘:llvll
print at 14,5;3"
yes_or_no

if p$="y": delete ¢t cls 1 return z endif

else
print at 14,5;"
endif

endif

Are you sure? (y/n)

{y/nd"
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endproc

seek
find a%

endproc
proc seek

endproc
menu
endproc

cls

endproc

endproc

proc start
initialise

Pprot title

proc search_file

while foundi()
display
sprint
print at 14,10;"PRESS ANY KEY TO CONTINUE"
let g#¥=getkey()
print at 14,10;"
continue
endwhile

cls ititle
input at 8,105 "Enter a search word - "j;a$

print at 1,22;"“NAME AND ADDRESS FILE"

proc yes_or_no
let p#="a"
while not
let p$=getkey()
endwhile

':P$'="}'" or annnn)

cycles round back to the menu,
ready for the user to make the
next selection. For programm-
ing purposes, option 1 (enter a
new record) is the simplest toin-
corporate. It uses the Archive
command ‘insert’ . With this in-
built producedure, one or more
new records can be entered.
Clear instructions at the top of
the screen, generated by
‘insert’, makes the process of
data entry very simple to do.
The second option in the
menu, Search file’, allows you to
find any record which has a cer-
tain string of characters
anywhere in that record. The
procedure ‘search__file" firstly
calls another procedure 'seek’
which asks you to enter the
string of characters for search
purposes. The Archive com-
mand ‘find’ is then called, which
goes through the file until an ex-
act match is found with the

characters you entered. For
search purposes, upper case let-
ters are the same as lower case.
Once a match is found, then
the ‘while. . . endwhile’ loop is
brought into play in 'search__
file’. It displays the record on the
screen. The program pauses,

let g% =getkey [}  while you
extract the infomation you
want, then the search carries on
(the Archive command 'con-
tinue'} until more matchas are
found, or the end of the file is
reached. At this point (and if no
match is found), the procedure
ends, and the program returns to
the menu.

You can search for whatever
information you want with the
flexible ‘find’ command. For ex-
ample, if you want a family
record displayed enter the sur-
name. If you want all the birth-
days in September, enter ‘Sep’,
or whatever abbreviation you

use for September when inser-
ting records.

The third menu option allows
you to alter a record, or delete it.
Within the 'change’ procedure,
the ‘seek’ procedure is again
called. After all, you first have to
find the record you want to
change. Then you are asked if
you want to delete or modify a
record, towhich you should res-
pond ‘d" or ‘m'. Having made
these selections, Archive’'s
‘find’ command is again used to
search through file to find the
appropriate record(s).

Once found, the record is
displayed; if you asked to
modify records(s) then the con-
venient Archive command
‘alter’ is used to allow you to
make changes. “Alter’ works in
much the same way as 'insert’,
and all the instructions needed
to make changes are on the
sgreen. If you don't want to

SRR s SR I

make changes, simply press
SEh

If you requested ‘delete’,
then the '‘remove’ procedure is
called. This asks you twice (to
make sure] if the displayed
record is the one you wish to
remove, If you press 'y’ twice,
then the Archive command
‘delete’ is called to remove that
record from the file.

Going loopy

If you have followed the pro
gram description while reading
through the program listing,
how the program works should
be reasonably clear, even to the
non-programmer. Probably the
most dificult concept for the
novice is the loop — “while. . .
endwhile’. This may need a little
practise, but the QL User Guide
covers this rather well, so it
should cause little problem after
some practise.

To enter the listing into
Archive, type in the direct com-
mand ‘edit’ when the ' ap-
pears at the base of the screan
after booting {loading) Archive.
This gives you the word ‘proc’.
Type in ‘'change’, press ENTER,
then enter each program line in
sequence, until you come to
‘endproc’ in the listing. You
don’t have to type in ‘endproc’,
as this is provided automatical
ly. Nor do you have to waorry
about the indentations in pro
gram lines, as this is also done
automatically .

To enter the next procedure,
press ‘ESC’, then ‘F3', then 'n’.
This allows you to start another
procedure. And so, carry on in
this way until all the listing is in
place. Then save it on micro-
drive 2. Escape from the edit
routine by pressing ‘ESC’ twice.
Then type in save, and press
‘ENTER’. This gives you some
quotation marks, so place your
program name (eq "address’') in
the guotes, and press ENTER.
The program will be saved on
cartridge.

Toload the program (the next
time you want to use itl, type
run “‘address’’ after booting
Archive. The program will be
loaded and run automatically.
This autorun facility will search
for a procedure called ‘start’,
and one is provided, which com-
bines the initialise and menu pro-
cedures. Hopefully, this short
Archive program listing will
demonstrate how simple it is to
write your own Archive applica-
tion programs. Archive has the
flexibility to be extended from
such a simple one file applica-
tion, to quite sophisticated
multi-file systems.

“
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QL SOFTWARE

OL Software

Damien Clay takes a look at some new

games for the QL.

QL Hyperdrive
English Software
£14.95

This is the sort of game where
you have to imagine you are a
Formula 1 racing car driver and
you have to dodge past each car
to get into a suitable position lie
1-B) to get to the next stage.
There are five stages and each
one is more difficult than the
last.

The hi-res 30 graphics are
very good, flicker free and look
very realistic with good use of
colour. The sound is also very
realistic, and gives you the feel-
ing that vou are actually driving.

Itis fairly easy to backup onto
disk with the Sinclair utility disk
supplied with their drive and, if
you know a little about program-
ming, to another microdrive.

There is no backup program on
the cartridge itself though.

Playing the game is fairly
straightforward, all you have are
four controls: left, right, ac-
celerate and decelerate, using
the cursor keys. It is up to you
what speed you go, but the
slower you go the less likely you
are to get onto the next stage
and the faster you go the harder
it is not to crash.

The game is presented very
well and displays the instruc-
tions on which keys to use, it
also demonstrates parts of each
stage. It comes in a wallet type
case with space for another
microdrive cartridge. There is a
high score routine which
displays the highest score but
there is no hall of fame.

COverall this is a very good
game and is very good value for
£14.95 considering that
English Software provide a

lifetime guarantee on all their
games.

Graphics I EE R
Addictiveness * ok ok
Overall a* ok K
Cuthbert In Space
Microdeal

£14.95

This is a typical arcade game
where you, as Cuthbert, have
been sent on a loating mission in
outer space but before leaving
each planet you visit, you must
use your remote shuttle to col-
lect 15 fuel pods. THe colour and
the graphics are very good and
hardly flicker but there is a lack
of sound, all you get is a few
bleeps, which does not make it
very realistic,

It is very easy to make a
backup copy as there is a
backup program on the

microdrive cartridge.

Playing the gameis quite sim
ple though the actual mowve-
ments of the character are quite
fast. It is fairly enjoyable and
also reasonably addictive. It is
presented very well in a con-
verted cassette case which un
fortunately does noat hold a
backup tape. The program does
not give on-screen instructions
but these are provided on the
cassette inlay card,

There is a very simple high
score routing but there is no hall
of fame, which is a pity because
you can't put your name up
when you get a good score.
Owerall this game is very good
but a bit expensive, howewver
with the lack of QL software, if
you have the money fo buy it, it
i fquite enjoyable

Graphics 'EER
Addictiveness * ok *
Overall TR R
QL Cavern

JMF /Sinclair
£14.95

This is one of the best arcade
games | have seen for the QL
and s very well set out. Your ob
jective s to travel the length and
breadth of the cavern in order to
collect all 395 diamonds,

Throughout your journey you
will have to walk, crawl, swim,
travel by boat and fly by jetpack.
The colour and the graphics are
very good and flicker free and
the sound, though limited, is
very good,

The game carries a backup
program on the microdrive car-
tridge and instructions are in the
little booklet with extra informa
tion given onscreen from the
start menu.

Play is very enjoyable and ad-
dictive, some screens are dif
ficult, some are complex and
some are simple but they are all
excellent and very exciting. It is
presented in a wallet type case
with space for a backup
microdrive cartridge. The in
structions are clear and easy to
understand as well as being brief
and well laid out.

There is no high score routine
which is a pity because it does
tend to spoil the program a bit
Ovwerall it is a very good program
and has been well designed and
programmed. | personally think
it is warth every penny and is
wellworth adding to vour collec
tion.

Graphics R
Addictiveness * kK ok
Overall sxxxx I
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Sitting in a tiny bedroom you
look around and gaze with hor-
ror at the mess surrounding you.
Pieces of paper with hastily writ-
ten notes, formulae and jottings
cover the carpet and overflow
from the wastebasket! A cold
sweat beads your brow as the
enormity of the task fanng you
finally sinks in . il

Mo, it's not the setting for a
new adventure, merely
memories of schooldays with
examinations looming! Did you,
like many others, find the task of
revision a daunting prospect? |
certainly did and, on mare than
aone occasion, remember
rushing to the nearest branch of
a certain high street bookseller
to search the shelves for those
little packets of revision cards!

| doubt that the task of cram
ming for exams has become any
less onerous but at least, in this
age of the computer, you can
test yourself with a whole range
of programs which, to a certain
degree, allow more flexibility
than a textbook with the added
benefit of less pieces of paper!

Letts, the producers of those
aforementioned little cards,
have also branched out into the
software scene and have now
introduced a computerised ver-
sion of their Keyfacts for
students of O-Level, GCE, CSE
and GCSE Chemistry., At
£11.50 the suite of programs is
not cheap, but you do get nine
programs for your money. The
programs have been designed to
test your knowledge and to
develop your deductive facility.

The suite covers the follow-
ing areas; Atomic structure and
bonding, Periodic tables, For-
mulae, Chemical deductions,
Electrolysis, Apparatus, Acids
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bases and salts and Organic
Chemistry. The programs come
on two tapes in a substantial
wallet together with a pamphlet
outlining the programs and a
suggested list of further study
aids (including little packs of
cards!)

The programs themselves
are equally substantialin terms of
what they actually contain, but
my overall impression is that the
package has a rather ‘bitty’ ap
proach. This is not to denigrate
the actual Chemistry content
which seems to cover well the
areas concerned, it is merely the
way that the whole thing has
been presented.

The presentation, | suppose,
is not that vital when you are on-
ly concerned with the facts and
exercises, but it seems rather
unfortunate, for example, to go
to the lengths of a specially
designed title screen only to
have it disappear after a few
seconds while the rest of the

program loads to an empty
screen, loading time is long
enough as it is!
Programs

However, on to the programs
themselves. The first program,
Atomic structure and bending,
is one of several that use a com-
prehension approach to learn-
ing. A passage is presented and
the user then has to fill in the
missing words, much in the
style of the standard ‘cloze’ pro-

Mike Edmunds grades a couple of
packages for those interested or
involved with computers and education. O‘_

cedures. Now this is not
necessarily a bad approach, but
when half of the words have lit-
tle relevence to the chemical
aspect of the passage | can see
no reason to adopt this ap-
proach, Words such as ‘the’,
‘and" etc. certainly did not test
my knowledge of Atomic bon
ding.

The passage, (there is only
one} is subject to five levels of
difficulty, the harder the level
the more words missing. At the
hardest level | can see some
point, but at the easiest it tests
very little except your eyesight
lcyan text on white paper!)

The 'Periodic table’ program
tests your knowledge of the
location in the periodic table of
some of the more familiar
elements. Alternatively, you can
select options which require you
to apply your understanding of
the electronic configuration of
atoms,

‘Formulae and equations’ re-
quires you to determine reac
tants and products. You also
need to complete equations or
organize a selection of
chemicals to produce a valid
balanced equation. This pro-
gram is awkward at first, as
subscript numbers have been
asigned to graphics keys, this is
rather fiddly, as are some of the
other inputs required, but soon
grasped.

‘Chemical deductions’ tests
your overall knowledge of
Chemistry by supplying clues

about the nature of a substance
which has been randomly
selected. In ‘Electrolysis’ a ran-
dom combination of electrolytes
is selected and you are required
to identify the ions present, say
which electrode they migrate to,
identify the preferred reaction at
each electrode and compile the
ianic equation for each electrode
reaction.

‘Apparatus’ puts you back in
to the lab selecting the correct
apparatus for the preparation of
thirteen gases. Your selections
are examined and the correct ap
paratus is drawn. You are then
required to provide a balanced
equation,

In ‘Acids, bases and salts’
you have to complete descrip-
tive passages and examine
given reactions for validity. You
can also see how pH levels
change during acid-base titra-
tions,

The 'Organic Chemistry’ pro-
grams are in two parts, one be-
ing the missing word passage, at
the end of which the content is
represented diagramatically.
The second requires you to iden
tify isomers, homologues and
compounds with similar reac
tivity. Chemistry being the com-
plex animal that it is | make no
apologies for the descriptions
above, these being necessary to
give a fair picture of the pro-
grams,

As a package this covers
almost everything that the exam
student is likely to require.
Graphics, where applicable, are
competent and the complete
suite goes a long way to making
the subject more approachable
and enjoyable. Although com-
petent | feel the overall presenta-
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tion is lacking in some areas.
Thereis also a bug which causes
one program to crash and ob-
viously needs sorting out!

This is not a cheap package,
and there are several programs
available at present from other
companies which do the job
equally well, but if you have a
need for a revision package then
this could go wvery well with
those little packs of cards!

Software
directory

Now to software of a different
kind, that contained as entries in
aSoftware Directory, from Mac-
donald and Evans Ltd. The direc-
tory is arranged according to
subject areas and is designed to
provide all types of educational
establishment primary, secan-
dary and beyond — with up-to
date and concise information an
educational software currently
gvailable.

The entries appear
alphabetically by software title,
and provide a guide to the age
group where possible, Each en-
try indicates the machine which
the SDf'[W;]H,‘. rJuns on ﬂﬂd thl’_‘.
form it takes. Prices are included
though purchasers are advised
to check details with the sup
pliers prior to purchase. The
whole range of curriculum sub
jects is covered and the two
largest sections, Mathematics
and English, are divided into
broad age-groups. As well as
subject software the directory
also gives an extensive
bibliography of educational
computing references, together
with lists of periodicals, com
puter organisations, computers
for Education and a list of soft-
ware suppliers whose software
is included within the directory.

The Directory is certainly
comprehensive but, as with
similar books covering other
areas, it suffersin thatit seeks to
embrace too large an area. The
age range, beginners to secon-
dary and beyond, is just too
large to be of use to specific
users, say in a Primary School,
who would look to other sources
of information. The major
drawback with something of
this nature is that, like micros
thernselves, as soon as it is
released it is out of date. There
are notable omissions in certain
subject areas, software that has
been widely reviewed
elsewhere, but, then again if
they don't send details . . . .

These omissions illustrate

——_— T ST T =
the speed with which such
publications become dated.
Many programs remain a
mystery, there is little or nothing
in the directory to indicate their
educational nature, | know what
Dar: and Logo do but there are
no details within the book for
those who do not. Similarly,
several of the organisations
listed are not adequately
described.

This can hardly be called a fair
review of such an extensive
book, that would require much
more space than is available
hera. | would suggest that if you
have a need for a software

wr
reference book then this is the
best that | have currently seen,
though | personally am currently
using some excellent programs
that are not even mentioned
here.

The Directory is certainly
very comprehensive and infor-
mative, (it is intended to update
it at appropriate intervals) and
owverall this is a valiant effort to
make the educational field
aware of the range of software
currently available, but for me it
attempts too many areas for too
many machines all at once!

That's all for now, next issue
Il be locking at some adven
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Fpr O-Leve| GCE, csg and GCSE

chenﬁstry

tures especially for children.

Chemistry,
Letts Keyfacts Revision Soft-
ware,

Spectrum 48K £11.50
Charles Letts & Coa., Diary
House, Borough Rd., London
SE1 1DW,

The M & E Educational Software
Directory

J. Arthur & T. Russell
Macdonald and Ewvans Ltd.
Estover, Plymouth PLE 7PZ
[covers most micros) £12.50.
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Scafe Save
Booster

Anthony Marlow from Cheshire has sent
in a useful little device for helping with
SAVEIng programs
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Fig. 1 Circuit diagram of the amplifier

If you're fed up with starting to
SAVE a program on cassette
and only then realising that
you've forgotten to disconnect
the earphone plug, or with exer-
ting a considerable force in pull-
ing out and pushing back in the
power supply plug to provide a
system reset, then this simple,
inexpensive hardware project
may be what you're looking for.
MNone of the components used is
expensive or hard to get hold of,
and even when put in a plastic
case will only costabout£3.50.
This is much less than some
commercially available designs
which just comprise an on/off
switch for £5.00. You don't
have to be an electronics boffin
to build it, although you will
need to have access to a fine-
tipped soldering iron.

Feedback

The need to remove the ear-
phone plug while saving a pro-
gram stems from the fact that
most domestic portable
cassette recorders feed the
signal that is being recorded to

ﬂ
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the earphone socket. If the plug
is not removed, then this signal
is returned to the Spectrum and
interferes with the signal being
sent from the Spectrum to the
cassette recorder. So a vicious
circle is created which prevents
the correct signal being record-
ed. Obviously, one could install
a switch in the earphone line but
the result is no more convenient
than having to remove and
reinsert the earphone plug.
However, a number of cassette
recorders also possess a b pin
D.I.N. input/output socket,
whichis normally used forrecor-
ding between two cassette
recorders. A similar feedback
problem could also exist bet-
ween two cassetle recorders
and for this reason the output
from the DIN socket is normally
switched off inside the cassette
recorder when put into RECORD
mode. Thus, if use could be
made of this output rather than
the earphone socket, our vicious
circle will be broken
automatically without us having
to unplug or switch anything,
unlike many commercial

devices. On most recorders,
however, the DIN socket output
is not sufficiently powerful to
drive the Spectrum input when
loading a program. To overcome
this problem the simple tran-
sistor amplifier stage (Figure 1)
was designed and built. This
amplifies the signal by nearly
five times, so that the output
signal is capable of driving the in
put circuitry of the Spectrum.
Mote, however, that on some
machines the DIN socket output
is independent of the volume
and tone controls.

How It Works

To fully understand how the cir
cuit works would require a
detailed knowledge of semicon-
ductor theory. However, a brief
description of what a transistor
does will give some insight into
how the circuit works, Basically,
a transistor (TR1 in our case)
consists of two pieces of an im-
pure semiconductor material
{usually silicon) with a thin slice
of the same semiconductor (but
with a different impurity) in bet-
ween them. The two outer
pieces are called the '‘emitter’’
and ‘“‘collector’” and the thin
slice in the middle is called the
“base’’. These are labelled as e,
c and b respectively on the
diagram (Figure 2a).

One of the properties of a
transistor is that a small varia-
tion in voltage applied between
the base and emitter (the signal)
can cause a large variation in the
current, I, which flows from the
collector to the emitter. Thus, if
a resistor is placed in the collec-
tor lead (R3 ) then by Ohm's Law
(V' = IR) the voltage at the collec-
tor will be proportional to this
changing current, the precise
value being determined by the

value of R3. By choosing ap-
propriate component values in
the circuit, any desired
amplification may be achieved.

Before the transistor can do
anything, however, certain
static d.c. conditions have to be
setup. R1 and R2 form a poten-
tial divider which sets the static
base voltage. Because the
values of R1 and R2 are high, the
best voltage can still be altered
by a small amount when a signal
is applied to it via capacitor C1.
The static base voltage in turn
sets the static emitter voltage.
Given this, resistors R3 and R4
set the necessary standing cur-
rent which flows between the
emitter and 0V. The gain, or
amplification, of the amplifier is
set by the ratio R3/R4.
Capacitors C1 and C2 allow the
signals to pass through but pre
vent the standing voltages on
the transistor getting through
and upsetting the d.c. condi-
tions in the recorder or Spec
trum. The circuit takes its power
from the Spectrum power supp
ly. Since this involves cutting
the wire from the power supply,
a switch was added at the same
time so that power could be
switched off and on to effect a
system reset.

Construction

The prototype was built on a
small piece of 0.1" matrix
Veroboard, available from most
electronic component suppliers.
The actual size required is 16
holes by 18 holes with the cop-
per strips running along the
shorter dimension. This can be
cut from a larger piece. The
component layout and connec
tions are shown in (Figure 2al.
Begin by fitting the resistors on
the plain side of the board. Pass
the leads through the ap-
propriate holes and solder them
to the copper strips on the other
side. Use only fine multicored
solder and make sure the solder
does not bridge the tracks. Trim
the leads close to the soldered
joint. Next, fit the capacitor and
transistor in the same way, tak
ing great care that they are in-
serted the right way round (the
capacitors will be marked as be-
ing positive or negative at one
end and the tag on the transistor
case is adjacent to the emitter).
MNow take a length of stereo
screened cable (about half a
metre} and carefully cut one
wire about eight inches from one
end, leaving the other wire in
tact. Strip the outer insulation
off both cut ends and separate
the screen wires from the cen-
tral core, then remove about a
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ON-OFF
SWITCH i e
i :}o 0003000000\ SPECTRUM
- ] ] =] POWER PLUG
I :(%%Q\ I =
FROM L. —fen o
POWER —- i i = of” RED STRIPE
SUPPLY RED STRIPE e o E d| (NEGATIVE)
(NEGATIVE) a l 1 o
o ol | €3 T ]
o “:] )
o] F o
o E Q
o cz2| o
0 o
L. & ]
3PIN DIN PLUG o EARPHONE
SHOWING INTERNAL [} JACK PLUG
CONNECT IONS \ TO SPECTRUM
0O0ODODO0OO0OO0OO0O0O0O0O0O0O o " KD
E——NID
BOTH SCREENS GO MIC JACK PLUG
TO THE CENTRE PIN TO SPECTRUM
quarter of an inch of insulation negative (red) wire connects to  List Of Parts Capacitor (C2,C3).
from the core. Solder the two the inside of the plug and the 1 = BC108 Transistor (TR1 ).
cut ends to the board as shown black to the outer part. 2 x 1BK ¥aW BResistor (R1,R2). 1 =S.P.5.T. Switch.
in (Figure 2a) with the shorter The only remaining connec- 1 =470() %W Resistor (R3]. 1 % 3 pin DIN plug.
length to the right. Two 3.5mm  tion to make is that betweenthe 1 = 100 L% W Resistor (R4 ). 3 x3.5mm jack plugs.
jack plugs are now fitted to the board and the on/off switch. A 1 =680} %W Resistor (R5). 1m Stereo Screened cable.
shorter length of the stereo short length can be removed 1 x10fF 16V Electrolytic 0.1 Veroboard as required (see
cable. Separate the cable by a from the power supply lead Capacitor (C1). article).
few inches before fitting the when cut for the purpose. Any 2 < 100F 16V Electrolytic Box as required.
plugs and remember 1o thread single pole single throw
each plug cap on the respective (5.P.5.T.) switch can be used. i
half of the cable before soldering  Just connect the wire as shown
the wire to the plug! in {Figure 2b). The orientation of 0000 0CO0OO000CO00OCOS® O S
the wire is not important. Final-

In each plug the cable SCreen |y the prototype was installed in & L ] o
goes to the outer connection g small plastic box for neatness. o 0O
and the core to the central con-
tact. Grey and black jack plugs (o] &)
can be obtained to match those i iti
an the criginal lead. The DIN plug The Clrcult n use e @ o b o o
is next to be wired up. Only a Provided the circuit has been O 0
three pin plug is required even built correctly, it should work
though the cassette recorder first time. Another jack plug will o o
will probably have five or more  be needed for the cassette ear- o o
pins. For details of the connec- phone socket in order to switch
tions refer to (Figure 2a). Next, off the loudspeaker when (0] (o]
cut the power supply lead about  loading a program. Alternative-
five inches from the Spectrum |y, if an earphone is plugged in, o bl b O
plug. Strip the ends of the wires  then it will be possible to hear a o ® 0 ® [e)
and connect them to the matrix  program being saved. If the cir-
board as shown in (Figure 2al. cuit does not work, it is likely (8] & ® [ ] [ ] QO
Theres ared stripe down one of that a mistake has been made in ®
the two wires and, strangely, the construction. Make sure L,
this was found to be the there are no solder bridges (n] @]
NEGATIVE side of the supply. across the tracks and that the
Incidentally, it seems to be quite capacitors and transistor are in- e e O
common for one of the wires to  serted correctly. The circuit has o ® @ ® o)
break inside the moulded-on been found to slightly improve
plug due to flexing of the wire as  the ability to load some pro- o ]
the plug is pulled out and pushed rams, but cannot improve
in. Ra?her than sending the ?mhat isn't there; most loading S8R e 000000 0UNEDe
whole power supply unit off for problems are due to sub-

a costly repair, the plug can be standard fecofdi';gs and bﬂdhlf Fig. 2 Construction, showing layout of components
cut off and replaced with misaligned tape-heads. [t will se :

another. It's just a lew voltage work with the new "turbo-load’ and bR (above) and solder connections on the

d.c. connector, widely available method now used by many underside of the board (below)

for just a few pence. The companies.
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SANTA'S GAME |

Derek Mearns shows us what poor
santa has to put up with every

Christmas.
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It's Christmas time again and

Santa has delibe

next house on his round until .
last. It is reputed to be the worst ab  reserved for READing DATA.

house any Father

ever had to deliver to. Even the f.g,j reserved for FOR. . . NEXT loops.

normally compas

Bunny curses its existence! Still, | number of lives remaining.
deliver he must and so he sets p print positions for the obstacles on stage one.
out on the treacherous journey r reserved for RANDom numbers.
across the snowy artic. s score,
The game has five stages t various including time on stage 3 and total of key
each requiring a different skill to presses on stage 5.
complete. After the completion u Flag for whether or not Santa is Up in the air on stage
of each stage you progress onto 4,
the next. After finishing all five X X Co-ordinate of Santa.
stages at December 1985 you ¥ year.
progress to Christmas the next ch width of roof and Chimney on stage 2.

year and then to

and so on with each year being k$ contains the user-defined keys.

mare difficult tha
one.

rately left the ‘U‘ariables

Christmas has & stage.

sionate Easter h high score.

1987, 1988 h% name of the high-scorer (maximum 10 letters).

n the previous rs reserved for INKEY $;
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SANTA'S GAME |

25 LET H=@: DIM H$(18)
Program Breakdown T8 LET v=1: DIM K$(4): LET L=S

A brief program is included in the form of REM statements within : LET S=@

the program but for those of you who are interested what follows 4@ BRIGHT &: PAPER @: BORDER @
[ i i i g h e

is a more detailed program including notes on what certain CLS : POKE 23658,8

special commands (e.g. the POKEs) do.
58 INK &: PRINT AT 8,2 BRIGHT

15 GOSUBs the UDGs. Originally these were part 1§ "SANTA'S CHRISTMAS NIGHTMARE '
of the main program but were changed to a *:TAB 2; "
subroutine so that they were set up to be . .
printed in the instructions.

20 The POKE sets the computer in CAPS LOCK 52 GO SUB ?2d8

5 gmd& sabaa s S5 REM DEFINE KEYS

2 ﬁiiuﬁﬁﬂﬁagigggiom L3S et al S7 INK &: PRINT AT @,2; BRIGHT

30 Initialises variables that need defining at the 1§ *"SANTA'S CHRISTMAS NIGHTMARE'!
beginning of each new game. "sTAB P " resmmocmn Sl

52 GOSUBs the main instructions. pRA

60-99 Asks for the User Defined keys. Enter can be

K : PRINT AT S5,@; "WHICH
used as a key but will present problems in GF SRR S Ly

lines 9300-9550, KEYS WouLD ¥ou LIKE 2?*''"'""LEERT:"
900-295 Sets up variables needed for stage one PR TR R P T IR
. InEiUcling: - a: PRINT AT F¥2+
910 P is set up to hold the print positions and 75 W2 Sy T? A - I
types of obstacles. &,18; FLASH 1;"7?
1 950 GOSUBs the NEXT STAGE and brief 8@ LET R&=INKEY$: IF R$<(>"" TH

instruction reminders subroutine.
990 This POKE stops the computer asking EN GO TO BO
‘scrall ?* at line 1070, 9@ LET R#®=INKEY%: IF R$="" THE

995 GOSUBs the traffic light countdown N GO TOD 28

subroutine. Both this and the subroutine . e
activated at line 850 occur at the start of each 3 BEEY . 0f.£0; FRIATIAT Edcte

stage. s 1B;R%E: LET KE(F)=R%: NEXT F
1000-1070 Contains the main body of Stage 1. 97 FOR F=1 TO 4: FOR G=1 TO 4:
1900-1980 Checks for INKEY $ and detects collisions. 5 :
2000 Gives you a bonus for completing Stage 1 and LESESE Rt MEAE G NERT &S00
GOSUBs the congratulations message (also TO 1428
s gﬂWMQdemwsagﬂ.fh Gt ?8 IF K$(F)=K®%(G) THEM CLS :
: etermings the width of the roof and sets up
the screen. s
2100-2220 Contains the Stage 2 ‘action’. 29 NEXT G: NEXT F
2510-2590 Prints the chimney and determines the speed 18@ GO TO 200
for Stage 3.
2600-2800 Stage 3 proper, i1 REM DEFINE GRAPHICS
3010-30890 Initialises screen and variables for Stage 4. 183 RESTORE 1886
3100-3130 Stage 4 routine when there is no snowball. 165 FOR G=144 TO 159: FOR F=8 T
3200-3240 Ditto for when there is a snowball present, : : §
3300-3330 Performs Santa’s leap over the Christmas 0 7: READ A: POKE USR CHR% G+F,A
tree. : NEXT F: MEXT G
3600-3617 Sets up the variables and screen for the next 114 DATA 28,28,8,62,8,28,20,20
stage. Note that the INK colour is set 1o 5
{cyan} yet the houses are printed in yellow so 128 DATA 56,124,214,186,124,214
that their ATTRibutes are different. Thus a s146,16,24,52,82,253, 149,255,133
collision with the houses can be detected y 255,56, 128,44,46,42,58,49, 184, 2
using the ATTR command in line 37 2.
3620-3800 Contains the main part of Stage 5. 4,36,24,36,66,66,36,24
138 DATA 18,63,254,252,124,62,1
From there on the REM statements serve just as well as a 27,118
description would so you can go through them if you need a
breakdown of the latter parts of the program § mainly 148 DATA 38,30,76,111,236,255,2
subroutings., 55,126,8,1,1,3,255,252,68, 468
158 DATA 1,3,7,15,31,63,127,255
y 128,192,224, 249, 248,252, 254, 255
168 DATA 182,182,182, 182,255,25
1 REM #5000 004 3% % ¥ o L e
#Underlined characters# 178 DATA 9,0,64,94,224,255,255,
*are entered in * 126,28,62,127,127 ,127,73,42,28
¥GRAPHICS mode. * 184 DATA 255,32,32,255,255,2,2,
FHEEOE IO 3O 255
19 REM INITIALISE SREEN AND 1963 DATA &0,66,129,129,129,129,
SOME VARIABLES 66,408,608, 125,255, 255,255,255, 124
22 GO SUB 141 , 6
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192 RETURMN

Y383 REM SCREEN 1

P32 BRIGHT &: PAPER 7: BORDER 7
+ GLS

985 INK 1: PRINT AT 11,18;"PLEA
S5E WAIT*®

714 DIM PI{Y#7%9,2): FOR F=1 TO ¥
¥79: LET P(F,1)=INT (RND¥3@)+1:
LET P(F,2)=INT (RND#¥3)+144: NEXT
F

928 INK 1: LET N=@: LET E=1: LE
T X=15

?568 GO SUB ?88@8: INK 2: CLS

99@ POKE 23692,255 '

95 GO SUB 9988

18989 FOR F=1 TO 188: LET S=5+1
1858 PRINT AT &,Xj="R*"

1666 IF F<86 THEN FOR G=1 TO Y:
LET N=N+1: PRINT AT 21,P(N, 1)}
INK @3;CHR® P(N,2): NEXT G: PRINT
AT 21,6; INK 4;"B"jAT 21,31j"5"

1865 GO SUB 1988
1873 PRINT AT 21,83 INK 85 OVER

1,,,,° NEXT F: GO TO 2080
19@@ LET R&$=INKEY%: FOR G=1 TO 4
: IF K$(G)=R$ THEN GO TO G¥2€+i d4 FOR F=18 TD 21: FRINT AT F, 1
Paa S-W/2iCE; "HET: NEXT F
1918 MNEXT G: GO TO 1948 2118 (G0 SUR 99@@: FOR F=@d [0 29: !
1928 TF ATTR (1,%-1)1<>S8 THEN P PRINT AT ©,Fj INK 2;° "} INK &
RINT AT 1,X-1; INK 2;"E*)JAT @, %] 3 "H*": IF INKEY$=K$(4) THEN GO 7T |
" ": INK 1: GO SUB 9@86: GO TO 9 0 270@
aa ] 2128 NEXT F: INK S5: GO SUB 980&:
1938 LET X=X-1: IF X=8 THEN LET GO TO 2@18 .
X=X+1: GO TO 1968 22808 LET X=F+1: PRINT AT &,X; IN '
1935 RETURN K 25"L") INK &j"H": INK 2: FOR F
1948 IF ATTR (1,X+1)<>S8 THEN P =2 TO 13: PRINT AT F-1,X;" "3;AT
RINT AT 1,X+1; INK 2;"F*jAT &,X} F, % "M"jAT F+1,X;"A": FDOR G=1 TO
" ": INK 1: GO SUB 98@@: GO TO 9 4@: NEXT G: NEXT F: IF X=1& THE '
aga M LET S=S+188: GO To 2258
1958 LET X=X+1: IF %X=31 THEN LE Z21@ FOR F=14 TO 15: PRINT AT F-
T X=X=-1: GO TO 17&8 1,X5* "jAT F,Xi"H"jAT F+1,X1"RA":
1955 RETURN FOR G=1 TO 44: NEXT G: MNEXT F
19648 IF ATTR (1,X)1<¢>58 THEN PRI 2220 IF X<14-(W/2+1) OR X>1&a+W/2
NT AT 1,X; INK Z2;"FE"jAT @,Xj" *: THEN FOR F=1& TO 2&: PRINT AT
INK 1: GO SUB 982d: GO TO 986 F-1,Xi" "1AT F,X]"M"JAT F+1,X1"RA
1983 RETURN ": FOR G=1 TO 48: NEXT G: .NEXT F ,
20808 INK 1: LET S=S5+5@#%L: GO SUB : INK 5: GO SUB 988@: GO TO 20149
eRz2a 2258 CLS
2@dS PAPER @: BORDER #: CLS 239d INK 5: LET S=S5+58+28%L: GO
2@1@ REM STAGE 2 SUB 9828
2A2d INK S: LET E=2: GO SUB 9868 25883 REM STAGE 3
T INK &: LET W=18-Y¥: IF W{1 THEN 2518 CLS : LET E=3: INK S: GO suU
LET W=1 B 9868: INK &: FOR F=5 TO 21: PR
20368 LET CS="IEREETEeEe” ( TO W) INT AT F,125"N"JTAB 19) "HN": NEXT
2848 PRINT AT 15,1&6;°E*";TAB 163" F: PRINT AT 4,125 "HHHNNNHNN®": FO
2" R F=@ TO 3: PRINT AT F,13;"NNT
214 PRINT AT 17,15-W/2;"I";C%; " AB 17;"HH": NEXT F

l-III--I-I-----I-ﬂ-------I-l-----------------l------ﬂ-
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2528 PRINT AT 21, @; " MNNMHUNHNNHNN
MMNMNM®" s AT &, 135 "HHN"3AT 20,123 "

2538 LET X=15! PRINT AT 5,15; IN

Hie 2y B

2549 LET W=1d-Y: IF W<l THEN LE
T W=1

2550 LET W=W/2

25948 GO SUB 9988

Z6@dF INK 5! FOR F=21 TO & STEP -
1: FOR G=1 TO W¥4: NEXT G: PRINT
AT F,1A; "wmma": IF F(21 THEN PR
INT AT F+1,16;" 1!

2418 LET R$=INKEY%: IF R$=K%(2)
THEN GO TO 2709

24615 FOR G=1 TO Wx4: NEXT G: PRI

NT AT F,l&; "™emme: TF TNKEY®=KS (2
' THEN GO TO 2788

2470 NEXT F: FOR F=4& TO 21: FOR

G=1 TO W¥4: NEXT G: PRINT AT F-1
165" ;AT F,146; "w=mmy: TF INKE
Ye=K&({2) THEN GO TO 2780

2425 FOR G=1 TO W#4: NEXT G: IF

F<Z1 THEN PRINT AT F, 16} " moas"
2627 IF INKEY®=K%(?) THEN GO TO
2700

2638 NEXT F

2448 PRINT AT 17,93 "TIME:": PRIN
T AT 28,12;3" “: FOR T=26 TO &
STEF. 1% PRINI AT 17,5518 %2 NE

XT T: FOR F=1 TO 48: NEXT F: INK
5: GO SUB 9888: GO To 2504

2658 FOR F=& TO 21: FOR G=1 TO W
¥4 NEXT G: PRINT AT F,14f "™"j

AT F-1,165 INK 2;"0G": IF INKEY®%=

K&(1) THEN GO TO 2&%989

2658 PRINT AT F-1,143 INK 2;"R
": FOR G=1 TO W¥4: NEXT G: IF F<
21 THEN PRINT AT F,167 " a=="
2659 IF INKEY$=K$(1) THEN GO TO
2698

2668 PRINT AT F-1,163" ": NEXT
F: PRINT AT F-2,148; INK 2;"Aa":
PRINT AT 17,8;"TIME:": PRINT AT
28,143 ": FOR T=20 TO & STEP -1
: PRINT AT 17,535Ts* ": IF INKEY#®
=K% (1) THEN GO TO 28088

2678 NEXT T: FOR F=1 TO 4@: NEXT
F: INK S5: GO SUB 9dd@
2698 PRINT AT F-1,16;5" ":AT F,
l4; "™=me: EFOR F=F-1 TO 208: PRINT
AT F-1,153" *";AT F,15; INK 2;"0
": FOR G=1 TO 4@: NEXT G: NEXT F
: PRINT AT 28,155 INK 23"FE*!: FOR
F=1 TO 4@: NEXT F: INK S5: GO SU
B ?86a68: GO TO 2508
2700 LET X=1&: PRINT AT 5,15;" *
: IF F=6 THEN GO TO 2658
2719 IF F»>56 THEN FOR F=6 TO F-1
! PRINT AT F-1,143" ";AT F,16;5 I
NK 25"EY: FOR G=1 TO 4@: NEXT G:
NMEXT F: PRINT AT F-1,1&3 INK 2;
"FU": FOR F=1 TO 48: NEXT F: INK
5: GO SUB 9@d@: GO TO 2598 -
2888 FOR F=15 TO @& STEP -1: PRIN
T AT 2@8,F; INK 23"A *: FOR G=1 T
0 20: NEXT G: NEXT F
2900 INK S: LET S=S+58+(T+16) %L:
GO SUB 982d
34GA REM STAGE 4
3618 LET E=4: INK 5: GO SUB 984d
IF28 INK 4: FOR F=181 TO &1 STEP
-Z2d@: FOR G=1 TO 3@: PLOT 38-G/2
,F-G: DRAW G,@d: NEXT G: NEXT F:
INK 2: FOR F=2é& TO 34: FLOT F,la
: DRAW @,15: NEXT F
3936 INK S: FOR F=8 TO 15: PLOT
28-F/2,F: DRAW F+28,8: NEXT F
I@48 LET W=1@-Y: LET W=W/3: IF W
¢1 THEN LET W=l
3398 LET X=3@: INK 7: GO SUB 998
a
3188 PRINT AT 21,X3 INK 25"8 ¥
3118 FOR F=1 TO W¥4: NEXT F: IF
INKEY®$=K%{(1) THEM LET X=X-1: LE
T S=S+1: IF X=6& THEN GO TO 3399
3126 IF RND<.15 AMD X>11 THEN L
ET U=@&: PRINT AT 21,X; INK 2i"H
“: GO TO 3268
3138 GO TO 31609
32@8@ FOR F=7 TO 31: FOR G=1 TO W
#4: NEXT G: LET S=S+1: PRINT AT
Z1,F-1;" EB*: IF F=X AND U=@ THEN
PRINT AT 21,X; INK 2;*E¥: FOR
F=1 TO 28: NEXT F: INK 5: GO SUB
S@EEF: GG TO 3048
3218 IF INKEY$=K®%{(3) AND U=@ THE
M LET U=1: LET T=8: PRINT AT 21
3228 IF U=1 THEN LET T=T+1: IF
T=5 THEN LET U=@: PRINT AT 28,X

] b
3

3238 PRINT AT 21-U,X; INK 2;5%8%;
IF F=X AND U=6 THEN PRINT AT 2
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1,X; INK 25"F*: FOR F=1 TO 20! N
EXT F: INK 5: GO SUB.986&: GO TO
38808

3248 NEXT F: LET U=@: PRINT AT Z
1,315 “;AT 21,X3 INK 2;"RB"jAT 2

@,%X;" ": LET §=5+5: GO TO 3168
3388 PRINT AT 21,7;" *": FOR F=29
TO 18 STEP -1: PRINT AT F,&; IN
K 2;"6")AT F+1,4]" ": FOR G=1 TO
18: NEXT G: NEXT F

3318 PRINT AT 18,63 ": RESTORE

3328: FOR F=1 TO S5: READ A,B: PR
INT AT A,Bj INK 23"R"! FOR G=1 T

0 18: NEXT G: PRINT AT A,B;* ":

NEXT F

3328 DATA 9,5,8,4,7,3,8,2,9,1

3338 FOR F=16 TO 21: PRINT AT F,

@g; INK 2;"A"JAT F-1,8)" ": FOR G

=1 TO 18: NEXT G: NEXT F

3348 FOR F=1 TO 28d: NEXT F: INK
S! LET S=S+58: GO SUEB 9824

3588 REM STAGE S

3510 LET E=5: INK S: GO SUB 9809
3688 PRINT AT 28,83 PAPER 7,,,,:
FOR G=8 TO S5: FOR F=4+G TO 19:

PRINT AT F,Gj INK &;"H"jAT F,31-

Gi "H": NEXT F: PRINT AT G+5,6) I

MK &5 "J"3AT G+5,31-Gj"1I": NEXT G
: PRINT AT 6,2; INK 65"E"jAT 7,2
i "W AT &,Z291"K*;AT 7,293 "H"

3618 PRINT AT 19,15; INK 2;"G";
INK &5"H": LET Tm@

3415 GO SUB 99@@: IF INKEYS=K$(3
) THEN PRINT AT 11,11;*HANDS OF

F!": FOR F=1 TO 188: NEXT F: PRI

NT AT 11,113" *: GO TO

3415

3617 PRINT AT 2,235 INK 7;"TIME:S

aa*

3428 FOR F=5808 TO 8 STEP -1

3425 PRINT AT 2,75 INK 7jF3" *
34638 IF INKEY$=K%(3) THEN LET T

=T+1: GO TO 3658

3448 NEXT F: GO TO 3789

34658 IF INKEY®<>"* THEMN LET F=F
=1! PRINT AT 22,7; IMK 7;Fj" ": I

F F>3 THEN GO TO 34658

3655 IF F<1 THEN GO TO 3788

36468 NEXT F

37068 LET T=T¥*2: LET T=T-15%Y: LE

T T=T-3&6: LET T=19-T: IF T<® THE

N LET T=8

3714 FOR F=18 TO T STEP =1: PRIN

T AT F,155 INK 25;°"GY) INK &jJYH";

AT F+1,153;" ": FOR G=1 TO 48: N

EXT G: LET S=S+2@: NEXT F

3728 FOR F=15 TO 29: FOR G=1 TO

4@: NEXT G: PRINT AT T,F; INK 2Zj;
" G"§ INK &j"H": IF ATTR (T,F+3)

=4 THEN FOR G=1 TO 4@: NEXT G:

GO TO 3758

373@ NEXT F: GO TO 3860

3758 INK 2: PRINT AT T,F+13" &":
FOR G=1 TO 48: NEXT G: PRINT AT
T,F+23"A": FOR J=1 TO 4@: NEXT

J: PRINT AT 19,F+2;"F": INK S5: G

n SlLIB 98@@: GO TO 3580

3888 LET S=5+208: GO SUB 9820

4883 REM NEXT YEAR

4818 LET Y=Y+1

4828 CLS : PRINT AT &,8;"WELL DO

NE - YEAR ";Y+1983; " COMPLETED'"
AT 12,85 "YOU NOW PROGRESS TO YE

AR ";Y+1984'"WHICH, OBVYIOUSLY, I

S HARDER. "

4833 FOR F=1 TO 2@8: NEXT F: GO

TD 960

28383 REM YOU LOSE A LIFE

@18 LET L=L-1: FOR F=1 TO 1084:

NMEXT F: CLS : PRINT AT &,2j§ "BAD

LUCK ' - ¥OU LOST A LIFE";AT 12,
185Ls" LIVES LEFT"™

@815 FOR F=15 TO & STEFP -1: BEEFP
.1,F! NEXT F

Y9268 FOR F=1 TO 2Z@8@8: NEXT F: CLS

IF L= THEN GO TO %149

PE3@F INK 2: RETURN

9168 PRINT AT 4,8; "YOU REACHED Y

EAR ";¥Y+198B43" (STAGE "jE;")";AT
8,85 "YOU SCORED ";S

2116 IF S>=H THEN PRINT AT 12,9
3 "YOU BEAT THE HIGH SCORE
THE HIGH SCORE IS NOW "3§S: LET
H=S: PRINT "PLEASE ENTER YOUR N
AME®" : TINPUT LINE Hs

2128 IF S{H THEN PRINT AT 12,d;
"THE HIGH SCORE REMAINS "j;H'"BY
" HS

P139 PRINT AT 19,983 "PRESS ANY KE

¥ TO PLAY AGAIN®

2148 IF INKEY$="" THEN GO TO %1

4a

2158 RESTORE : CLS : GO TO 3@

97218 BRIGHT 1: INK 5: PRINT ""Yo
u play the part of Santa ("j INK
2;"0") INK 3)*")*"'"delivering pr

|



esents to the last house on his
round. ®

9228 PRINT ""STAGE 1: Use the le
ft and right keys to guide Santa
through the snow avoiding the t
rees ("} INK 43"E")] INK 531"), th
eigloos (*; INK 753°"C"; INK 5;"),
the penguins ("3 INK 73;"0C"; INK
5i") andthe snowmen ("; INK 7;*

E"; INK 55%).°

22389 PRINT *""STAGE 2: Press the

down key to parachute +rom your
sleigh ("3 INK 2;"G"; INK &j"H®

i INK S53") down onto the roof. L

and on the chimney ("; IMK & "HE"

i INK S55;") for a points bonus. "

2235 GO SUB 9749

P248 PRINT - -AT 3,93 "STAGE 3: Now

you are inside the chimney and m

ust get to the bottom using
the ittt (W Press the rig

ht key to step ontothe lift and,
when the brick ("; INK &§"H"§ I

NK 55 ")at the bottom disappears,
press the right key before your
time limit runs out.*®

258 PRINT ?*"STAGE 4: Cross the

floor to the Christmas tree usin

g the left key. When a snowbal

1 ("5 INK 75"P"j INK 5]"! appear

swait until it is near you and
use the up key to jump over it.
Wait until the snowball leaves
the screen and then continue
towards the Christmas tree."

P255 GO SUB 97@@

PZed PRINT AT 3,85 "STAGE 5! Pres

s the up key as many times as
you can while the clock ticks a

way. The more timesyou press it

the more height thesleigh (*; IN

K 25"Z"F INK &3*H"] INK 5]*) wil
I achieve. You must get high e

nough to clear the houses othe

reise you'll crash. "

?278 PRINT ""At the beginning of
each screen you will be given a
brief reminder of these i

nstructions and then traffic 1i

ghts will count you down to t
he start. When the green ligh
L ("3 INK 43"0") INK S53") lights
up ("; INK 4;"E*j] INK 5)") the
screen will start.”
9280 GD TO 27488
93498 PRINT AT 8,12; "REMEMBER": P
RINT AT 2,8: GO TO EX58+9380
F358 PRINT "Use keys "jK$(1)3;" a
nd "jK%(2);" to avoid the obst
acles. Be prepared for the spee
d increase towards the end '": G
0O TO 97949
?48@d PRINT "Press key "jK$(4);"
when Santa is over
": GO TO 9748
458 PRINT "Press key "iK$(2);"
to step onto the lift. When t
he brick disappears press key "j
K&(1l;" to step off.": GO TO 978
a
P58 PRINT *"Press key "jK$(1);"
to move towards the tree and key

the rooftop.

"IKE(3)§" to jump the sSnowW
balls.": GO TO 789
P558 PRINT "FPress key "jK&(3);3"
as fast as vyou can to achieve h
eight. Don’t hold key “"jK®(3);
* down, it won't work !'"
P738 PRINT AT 21,35 "PRESS ANY KE
¥ TO CONTINUE®

9718 IF INKEY$="" THEN GO TO 97
14
?728 FPRINT AT 3lg!l”!!!!lllrlll

133333 AN NINIINNINADY
?738 RETURN

2884 REM NEXT SCREEN MESSAGE
P81 CLS : PRINT AT &,11; "YEAR:"
iY+198B43AT 12,125 "STAGE ";E: FOR
F=1 TO 88: NEXT F: CLS : GO SUB
388 RETURN
7828 REM END OF SCREEN MESSAGE
2838 CLS : PRINT AT 5,113 *"YEAR: "
iY+1984;AT 10,05 "WELL DONE ' - S
TAGE "jE§" COMPLETED";AT 15,11;"
SCORE:"3S
9848 FOR F=18 TO 25: BEEF .l1,F!
MEXT F: FOR F=1 TO Z2@@d: NEXT F
?858 RETURN
9993 REM TRAFFIC LIGHTS
?919 PRINT AT 1,8; INK 2;"E";AT
2,05 INK 63"0";AT 3,85 INK 430w
: FOR F=1 TO S@: NEXT F: PRINT A
T 2,85 INK &;"E"! FOR F=1 TO 5&:
NEXT F: PRINT AT 1,&; INK 2;"0"
iAT 2,85 INK 65 "0"jAT 3,87 INK 4
§"P": RETURN

lq-----------------------------------------

4
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ZX81 CGAME

Ll o N B

[ 1} desperately trying to paint as
- §much of the floor as possible.
k- 4 ¥You must guide their brushes to
+/1help them achieve this aim. Ten
i points are awarded for each
v~ Jbrush stroke that covers an un-
| painted section of floor. If, in
their haste, either worker strays
[~"Jonto those parts of the room
I :
[l that have so far been painted
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~'40nce this program has been Painter two, who starts work at ' Pokes his
i - - - - |
JJentered then SAVE it befare the right of the room is controll-§ 4 -
s - H W . 4 . = - - = N
% F’Ll_.llanlng as ”Ihe silghlezl errgr ed by a second set of keys: 4l You may like to POKE: 3
e aian ; ;
{7 IWI erUSL all your work to be i ] 16537 — the paint used by Painter one. el
- - "
.= |lost! N' — Up i|] 16542 — the paint used by Painter Two. -
e L > - N . - 2 b
AL h I M LD{FW“ z| 16828 — the speed of the game. This is initially 13 and ranges |-
g Thep ot £ St E from, 1 =impossibly fast, to 255 = incredibly slow. }.;
o~ Space’’ — Right 2 Y
M 1 b s = = — = 3
J.- Two decorators are frantically R P T B S S TR AR S P Toma L
- i r: - re! - - - T - | - -t
_sJrushing around a room, each Press "'T" and both workerst oo =292t o~ imh - =0 i BT e T A A i i

stop for a tea break, until you tell
them to start work again by
pressing "Y',

Entering the game

TypeinLine 1 of the Hex Loader,
it has 321 characters after the
REM statement, that is 10 full
lines and one extra character.

T
AT !

Wy

A A F ey S A r = AT

Ty

R AT

y

HEX LOAGER

‘
=i

=
L

i1 REM EEEEEEEEEEEEEFEEEEEEEEFE}|
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE R
EEEEEEEEEEECEEEEEEFECEEFEEEFFREREEL
EEEEECEEEEEEFEEEEEEEEEEEEEECEEEEE ]},
EEFEEECEEFEErEEEFFEEEEEEEEEEEEEEE]-
EEEEEEEEEENEFEEEEEEECEEEEEEEEERE]
o i) e o e el e o ] ) Sl ) o S o = = e o ]

7 they will be fired, this news Now, as a direct command type EFEEEEEEFEFEEFEEEEEEEEEEEEEEEEEEE}-.
_\Jcauses them to flush angrily. CLS, then enter Line 2 which|s\IEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]|-]
714 The last worker to be sacked is has four full lines and 19 extral {EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE '\f\
t{the one to whom the score is characters after its REM. Youl-JEEEEEEEEEE -
- Joiven. Tea breaks are allowed may now enter the rest of thel 2 REH EEEEEEEEEEEEEEEEEEEEEEEL"
-~Jeonly at the discretion of either program normally and need not| JEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
::;' player. worry if any of the lines float to, JEEEEEEEEEEEEEEEEEEEFEFEEEFEEEEEEE L)
RE the top of the screen. F{UN the -:, EECEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE -—"I
~“1Control kevs program. ENTER one line off. EEEEFEEEFEEEEEEEFEEEEEEEEEEE v
i code from the Hex Dumps. Afterf', é :;E; 2525511 TO 18987 e
k.-1f Painter One, who starts work at the last ling, from Hex Dump 2, L3 3 LET A=A+t (A=16835) £6 .‘;
7] the left of the room is controlled has been typed in, the computerf's 43 IF A% = kv TQEH INF"GT At o
! with the following keys: will stop with the report 0/80 .}3 S@ POKE li 16 *CODE A$+CODE A% (2 1
7 SP Delete lines 80-10 in that orderjidy _ 476 g i
Lo-f VShift'" — Up and add the line 3 RAND USR}.! E3 PRINT A T = Tl
}_':L “Z'' — Down 16536. the fame is now readyp\4s B 5502 8 AL ATREL S ::
fird X" — Left for playing. R 78 LET R$t=A$(3 TO ) e
! “C" — Right GOOD LUCK. [ 8@ NEXT A L
= o i
:‘;'-—'J’f:\"h-‘-t'::\,"“\‘; N T R N T O S A O T i R A R A T T I P T T T AR A = -".-"\:‘:
l-;:-'-' e i LT WL s I T et Ly o B e AL Wy P e B L P A B A e e L e R T R i o i e i
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- —e = = T R T e T e ey A gty L LI WS B O B e e T P N E M
‘f*ﬁﬁﬂrﬂﬁ“yﬂr{fﬁwﬁf*?ﬂhfl:f”hﬂ-ﬁﬁkﬂnF¥FHPﬁ”¥P”Frvrdhmvnhnnﬁﬁawﬁ"”wnﬁﬁas
."‘\ |-, T\E‘
WHEX DUMP 1 GlHEX DUMP 2 =)
1] i ':.1“
Mlies14 BES& AS B4 B? AR @58 9C BC|] 16748 Q3 4@ ED B 13 21 18 41|/
lissea a9C 9C AD ARE ®8 9C 9C 8Ch:|16756 3E 9D CB 6E 28 01 3C 12 [
“1l1853@ : 9C A7 B7 BA BS AD 3E 971116764 CS 21 @08 @@ 23 22 7E 41 |-
16538 : 32 2C 41 3E 97 32 44 41318772 : 81 09 O3 E1 ES 88 CD 4E 7

116546 : @1 6E @8 2A BC 4@ ES ES|°]116756@ : 42 21 00 8@ 7C BS 28 @8
116554 : ES ES E5 @3 22 26 41 @1[.116788 : 28 22 8E 41 18 BE 21 S1 U
116562 : 85 8@ E1 ©3 22 3SE 41 3E|116796 43 CD 4AE 42 BE 19 E1 ES |-
116578 28 32 1R 42 3E 3C 32 2016804 : @9 CD 4E 42 3E FB DB FE |-~
4] 1ES78 42 21 @@ @3 22 7E 41 7C[{16812 : CB 67 20 @8 3E DF DB FE |7
1116586 : 32 18 41 @6 @B E1 OE 1Al 116820 : CB 67 20 F8 21 34 40 06|
116594 : 25 C5 E5 CD 9B @9 E1 C1f-116828 : @D V@ 46 1@ FDO 18 @6 2A |7,
16682 : 11 @8 8@ 72 79 FE 1A 2@[(|16842 : 1A 42 3E FE DB FE CB 47|
116618 21 73 OD 20 FB 73 23 18[/|16650 : 20 @82 2E 33 CB 4F 2@ @2 |-
116618 ES @6 19 2B 73 1@ FC @E|[||16858 : 2E 38 CB S7 20 02 2E JC |-
W16626 @a D1 13 21 82 40 ED B@| 116666 : CB SF 28 @2 2E 2A 22 1A |
W 16634 SE 08 @6 89 12 13 108 FCc|]16874 : 42 2A 20 42 3E 7F DB FE |4
4116642 2E @87 ED B@ @1 79 0@ 11fs|16882 : CB 47 20 82 2E 2A CB 4F |-
M1EESO ap AE E1 P9 91 34 49 15|, 1689@ 2@ B2 2E 3C CB 57 20 a2 !
16658 72 S3E 51 82 @A FE @@ 28(/1]1165698 2E 38 CB 5F 26 Ba 2E 33 [~
116666 FE 78 566 20 F2 16 B@ 72[.|16966 22 20 42 OE 1B 3/ 18 41 [:]
16674 21 15 41 01 GG PO O/ FEPM]156914 CE 7F 20 @B 2A 26 41 3E | v
{16682 80 3E 97 @2 28 QD CB FE[162822 2R CD 37 42 22 26 41 3A fv
116690 Ce BO 52 2C 41 CB 76 20 F:]1568930 18 41 CB 727 C2 22 41 2A |-
116698 @2 CB EE ©1 @@ 0@ OA FE ;{16938 SE 41 3E 3C CD 37 42 22 ko
al1s70e6 80 SE S7 @2 28 BO7 CB FE[//]16246 3E 41 C3 22 41 FE 33 24 |
16714 C6 5@ 32 44 41 CB 7E 28|/{16954 S CF 88 ED 42 C9 FE 2A [
16722 2R €CB 78 28 25 EL 4B 7E[ {15962 22 @2 23 €9 FE 38 !

F-]16730 41 2ZA BE 41 089 22 BE 41 /15870 99 C9 26 £ Z2E FE

Y{16738 @1 OC @0 E1 @9 54 5D OE[7.]169786 @3 3C F7 €32 3E 9C

Fl16746 g5 Zd i BE==1-1C i8 Fg

M LA A T T R D T P T LN S IS TR o '7',\

\,/')L';‘-"—i\f : .f‘\;i‘ IC' e A L S e N TSR T \-%: A2

T A I N N N R A e 35

(ST. CTRINIANS

The wild, whacky, wonderful “I found myself well hooked. ., .
schoolgirl adventure from 5t. Bride's,  absolutely whizzo adventure.”

Here's what the press say about it P.C.W.
= :\ “THE SECRET OF ST. BRIDES is humourous
{ Gﬁ‘ g well written and full of odd connections - &
== tongue-in-cheek romp through the realms of
_\j}' A Angela Brazil.”
N = i ﬁ\ § star rating." % * * * & Sinclalr User
g o}

“Oh boy, do you get your gymslip in a twist in

; , this one .

-~ | found myself well and truly hooked after only half an
|% hour's play. It is witty, absorbing and abowe all, Fun...
| recommend it!" Compuiler Gamer

Hey, we recommend it too! Last one 1o buy it's a
sguashed tomato. THE SECRET OF ST BRIDES.
From St Brides - the new big name in adveniure.

. a bit of alright! Your 64

K
4
= L L ]
0..,,] PNP' [™ Whizz Me O The Secret of St. Bride's at £6.95
!‘\ | 0 The Snow Quean at £9.95
//, ARSI Y e e ol -
“ O ADEIREERE o AR e 1
e e ey POST FREE)
'1 gt. r?nrlue'- SEhonl'. {gm ( )
= I
R R ST e
Saes e Tel: (010 353) 75-42030
— d O sPECTRUM 48K O] COMMODORE 64 _J

[ts 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.
If you're not sure about which ones they
I are, however, drop us a line and we'll send you
an abridged copy of the Advertising Code.
Then, if an advertisement bothers
you, you'll be justified in bothering us.
The Advertising Standards Authority,
If an advertisement is wrong, were here to put it right.
ASA Lud, Dept 2 Brook House, Torrington Place, London WC1E THN

L
This space is donated in the interests of high standards of advertising.

93




-

BRSBTS PECTRUN GAVE R« 2 i g

The lure of that yellow stuff, |
can almost smell it, more than a
teacher getsin a week! The trou-
hle is that nothing comes easy
and the previous owner put
some pretty formidable
obstacles in the way of getting
hold of it.

| know it's in the castle but
the first job is getting in there,
the gatekeeper wants a pass-
number before letting me enter
and | think he has cannabalistic
tendencies. Still, he's pretty

Mark Richardson presents t
to avarice — he assures us t
not all diggers “'L!!;f!,

thick and keeps saying if I'm too
high or low. Once inside there
are rumoured to be more varied
and objectionable nasties to
overcome before finding the
gold and escaping with it.

Mark has produced an enter-
taining program which shows
how a few interesting, but in
themselves uninspired, games
can be linked together to pro-
duce a much more effective
game. Random factors have
been used with the aim of pro-

ducing a game which makes it a
challenge to everyone in
cluding the programmer who
typesitin, as there are no preset
codes which will help the typist
solve the game.

To enhance the end result a
variety of BEEPs and graphics
have been used at appropriate
points. As the program is essen-
tially a suite of subgames,
variables are repeated in each
section and kept to a minimum
and are:

A Line 520, centre line of
gatewvvay.

Line 4210, points of
sword.

Man.

Bag of gold.

Hound.

=
(]

mmg

The POKE 23658,8 is to set
Caps Lock on, so that all entries
are made in capitals and saves
double checking for upper/lower
case.

I REM 3HHEE000EEHEEHHEEHHE000
#Underlined characters®
*are entered in *
#*GRAPHICS mode. *
R R s ErETEasy ey

5 REM

13 REM

135 CLS

20 FOR
Y

30

49 FOR

PAPER 7:
N=1 TO 14@:
NEXT N:
PRINT AT 21,29}

M=8 TO 12:

HHHHHAHHHGOLD ! HHHANHHN

CLS
PRINT
BORDER &
INK 63"

INK

PRINT AT M, 1

@i PAPER 6} BRIGHT 13"

"I NEXT M

58 GO SUB 8480
&8 FOR N=1 TO 5:

@: BEEP .@2,M:
7@ BORDER 6
LS

m

94

NEXT M:
INK 8:

FOR M=28 TO 4
NEXT N
PAPER 7: C

a8a
78

GO SUB 8009
POKE 23658,8

9% REM HHHINSTRUCTIDNSHH#

188
118
R "3
oLD*
120
NT
138 PRINT
TE IS A

: PRINT *
HE
RINT *

CLS
PRINT
INK &%

PRINT :

PRINT =

"YOU ARE SEARCHING FO
BRIGHT 1}

PAPER &3 "G

PRINT : PRI

"BEHIND THE CASTLE GA
FIERCE GATE-KEEFPER. *
HE HAS ASKED YOU FOR T
PASSNUMBER' ": P

IT IS BETWEEN 1 AND 188.

HE WILL GIVE YOU & GUESSE

S.": PRINT *
E'S "3 INK 2j;
HUNGRY ! ®
148 PRINT :

CLsS

PRINT
ANY KEY TO CONTINUE":

BE CAREFUL THOUGH H
"VERY "5 INK @;5°

INK 35 "PRESS
PAUSE ©:
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499 REM #HEPRINT GATEH#H# 184@ IF Z»>X THEN PRINT AT &,8;"
S@0 INK 2 TOO HIGH, TRY AGAIN": LET TR=TR-1
518 PRINT AT 7,95 " : GO TO 19908

- 1658 IF Z<X THEN PRINT AT &,8;"
528 LET a%=" TOD LOW,TRY AGAIN =: LET TR=TR-

. 1: GO TO 1998

538 FOR N=8 TOD 13 1499 REM ###THREE DOORSH#HH
S48 PRINT AT N,8;8%: NEXT N 1544 BORDER P: PAPER 1: INK &: C
558 PRINT AT 14,8;" 0o LS

= 1585 PAUSE S4: PLOT 98,8: DRAW &
S48 FOR N=15 TO 19 ,180: DRAW -98,18
578 PRINT AT N,Bj8%: NEXT N 1519 PLOT 165,8: DRAW &,1080: DRA
=80 FOR M=18 TO 48 STEP 2: BEEP W 93,10
.B2,M: NEXT M 1528 CIRCLE 127,88,184: PLOT 127,
599 INK & 79: DRAW O,-20: DRAW 15,-20
&PFF LET TR=&° LET X=1+INT (RND% 1538 PLOT 112,38: DRAW 15,28: PL

189) OT 112,55: DRAW 15,15: DRAW 15, -
299 REM HH#H#GUESS NUMBER# ## 15

1888 IF TR=8 THEN CLS : PRINT A 1548 LET W&=" .

T 18,083 "SORRY YOU HAVE BEEN EATE 1550 LET X%=" o -

M BY THE GATE KEEPER-YDU ARE DEA 1568 FOR N=@ TO 1: PRINT AT N,1j

D": FOR N=1 TO 3: BEEFP 1,-5: BEE INK 4jWs; AT N,13] INK Z25W&iAT N

P 1.5,-18: NEXT N: GO TO 8389 s 253 INK &jWs: NEXT N
1918 INPUT "PICK A NUMBER BETWEE 1578 PRINT AT 2,13 INK 4jX&jAT 2

N 1-188 "}Z ,135 INK Z2JX&jAT 2,25] INK 61X

1828 IF Z<1 OR Z>188 THEN GO TO 1588 FOR N=3 TO 3
1910 1598 PRINT AT N,1J INK 4jWSJAT N
1838 IF X=Z THEN BORDER &: PAPE ;131 INK ZJWSIAT N,255 INK &jWE:

R 1: CLS : INK &: PRINT AT 85,8;" NEXT N

YOU ARE AMAZING, YOU HAVE FOUND 16488 PRINT AT @,83"1"jAT #,12;"2

THE PASSNUMBER": FOR N=1 TO 5@: "{AT 9,24} 3"

BEEP .#1,N: NEXT N: FOR N=58 TO 1788 LET DR=1+INT (RND¥3)
1 STEP -1: BEEP .@81,N: NEXT N: 1718 INPUT "WHICH DOORZ?";CD

BEEF 1,2%5: GO TO 1588 172@¢ IF CD=DR THEN GO TO 2898

%
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96

1738 IF CD<>DR THEN GO TO 4888
1999 REM HH# GOLDSEARCH H##
2088 BORDER S: PAPER 7: INK 8: C
LS

2818 PRINT AT 8,8 "YOU'VE FOUND
THE RIGHT DOOR THE GOLD IS H
IDDEN IN THIS ROOM.TO FIND IT YO
U MUST MOVE WITH THE CURSDR KE
YS. GOOD LUCK'*®

2828 FOR N=1 TO 6: FOR M=8 TO 408
STEP 5: BEEP .1%5,M: NEXT M: NEX
T N: CLS

2030 LET X=INT (RND#22)

2835 LET Y=INT (RND#*32)

2848 PRINT AT X,Yj] INK 7}°"G"
2050 LET A=12: LET B=12

2868 PRINT AT A,Bj" *

28670 IF INKEY$="*" THEN GO TO 28
70

2875 IF INKEY$="5*" THEN PRINT A
T A,Bj" ": LET B=B-1

2080 IF INKEY$="6" THEN PRINT A
T A,Bi" ": LET A=A+l

2085 IF INKEY$="7" THEN PRINT A
T A,B;" ": LET A=A-1

2090 IF INKEY$="8" THEN PRINT A

T A,Bj* ": LET B=B+l

2180 IF A<=@ THEN LET A=8

2195 IF A>=21 THEN LET A=21
2119 IF B<=g THEN LET B=8

2115 IF B>=31 THEN LET B=31
21280 IF ATTR (A,B)=63 THEN GO T

0 2588

2138 GO TO 2060

2299 PRINT AT A,Bj}" *

2499 REM HHHFIND  GOLDHH#

2399 BORDER 2: PAPER 6&: INK 2: C
LS

2505 PRINT FLASH 1jAT 18,8;=!1!
'YOU HAVE FOUND THE GOLD!'!!!1=;:

FOR N=1 TO 18: BEEP .2,2%: BEEP
.1,15: BEEP .3,28: NEXT N

2598 PRINT AT A,Bj" ": PAUSE 15

2519 BORDER &: PAPER 7: CLS : IN
K @

2528 PRINT AT 4,1;"YOU STILL HAV
E A DREADFUL HOUND TO OVER
COME BEFORE YOU CAN. TAKE YOUR

GOLD HOME. *
2338 PRINT AT 8 ,1;"HE IS GUARD

ING THE EXIT TO THE CASTLE. LU
CKILY ¥YOU FIND THREE STOMNES ON T
HE GROUND. CAN YOU KIL
L HIM WITH ONE OF THESE™?"

2549 PRINT AT 14,1j "CHOOSE YOUR
ANGLE CAREFULLY {Between 5@

and 84 degrees)”

2558 PAUSE 888

2599 REM ## CONBUER HOUND #H#H#H
26808 BORDER 4: PAPER 1: INK &: C
LS

2618 LET H=INT (RMD¥25+5)

2620 PRINT AT 21,85 INK 7;" ";iA
T 21,15 INK 23°

2638 PRINT INK &3AT 19,H;"
"3 AT 20,H; " EEAT 21 He=
":AT 2Z1,H§ BRIGHT 1j* *
2648 FOR S=1 TO 3
24658 PRINT AT 1,835 "SHOT NO.";S:
INPUT "Enter angle of shot"; A
2660 LET A=INT A: IF A>88 THEN
INPUT "Angle too great,enter aga
in*3A
2665 IF A{S8 THEN INPUT "Angle
too small, enter again®"iA
2678 FOR N=@ TO 108
2688 LET X=INT (S.042%N¥(98-A)):
LET B=N*#(188-N): LET Y=INT (B*@
@5): PLOT X,¥Y
2698 BEEP 9.1,B/198
2788 LET L=21-INT (Y/8): LET C=1I
NT (x/8): IF ATTR (L,C)>&4 THEN
GO TO 27589
2718 NEXT N
2758 IF C=H THEN GO TO 2889
2788 NEXT S: IF S>3 THEN PRINT
AT 19,25 "0H, DEAR, YOU FAILED.
NOW YOU WILL STARVE TO
DEATH IN THE CASTLE": PAUSE 2
S5@: GO TO 85809
2798 INPUT "Press ENTER for anot
her shot";;Z%: GO TO 24648
2888 PRINT FLASH 1 "YOU HAVE K
ILLED THE DREADFUL HOUND . ND
W YOU MAY GO THROUGH THE DOOR W
ITH THE GOLD": FOR N=1 TO 5: BEE
P .5,12: BEEP .75,28: NEXT N: GO
TO 328808
2999 REM HHHGET HOME# H H
3@dd BORDER 4: PAPER 7: CLS @ IN
K &
3018 PRINT AT S5,8;" YOU ESCAPE F
ROM THE CASTLE AND FIND YOURSEL
F WITH THE GOLD AT THE TOP OF
A GRASSY HILL.*®
3928 PAUSE 108
3838 IF RND>.7 THEN PRINT AT 18
s &5 "SUDDENLY YOUR BAG OF GOLD
DROPS, AND IN YOUR HASTE TO
RETRIEVE IT YOU TRIP.
YOU ARE FALLING....": FOR N
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=14 TO 21: PRINT AT N,3j"falling
.--"% NEXT N: FOR N=1 TO 3: FOR

M=5@ TO @& STEP -2: BEEP .@3,M: N
EXT M: NEXT N: BEEP 1.3,-18: BEE

P 2,-25: GO TO 8528

3248 PRINT AT 18,0 "YOU WALK DOW

N THE HILL SLOWLY. ¥OU ARRIVE H
OME AND LIVE IN PEACE WITH A
LL YOU NEED.""'" CONGRATULAT
IONS!'": FOR B=5 TOD 35 STEP 5: BE

EP .5,B: NEXT B: FOR B=36 TO 4 S
TEP -4: BEEF .3,B: NEXT B

358 PAUSE 1dd: GO TO 8588

3999 REM HHHLIFTH#H

4888 LET M=1+INT (RND#2)

418 IF CD=M THEN BORDER &! INK
g: PAPER 7: CLS : LET TR=é&: LET
¥=1+INT (RND®*18&): PRINT AT 19,

1;"IT WAS A LIFT!

LOOK WHERE YOU ARE NOW!'!
{(PRESS ANY KEY TO SEE)": PAUS
E 8: CLS : GO TO S@9

4819 REM #HHHDRAGONHH#

482g IF CD<>M THEN BORDER 2: PA
PER 7: CLS : INK #: PRINT INK 1
i PAPER 6;"THERE IS A DRAGON'!'"
4030 DIM A%(10,18)

4840 LET A%(1)="

4845 LET A%(2)="

4958 LET A%(3)="

4955 LET A%(4)="

4868 LET A%{S)="

4865 LET A%(&)="

4878 LET A%K(7)="

4873 LET A%(8)="

4@8@ LET A%(?)="

4985 LET A$(18)="

4999 FOR N=1 TO 18: PRINT AT N+5
,65 INK 25AS(N): NEXT N: FOR M=1
TO 4: BEEP 1,-16: BEEP 1,-5: NE

XT M

4199 PAPER 7: INK @8: CLS

4114 PRINT AT 4,8;"WILL YOU ADVA

NCE (Key ""1"") OR RETREAT? (Key
llﬂl.,l

4120 IF INKEY$="" THEN GO TO 41

20
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4125 IF INKEY$="1" THEN GO TO 4

200

4136 IF INKEY$="g" THEN GO TO 1

S8

4288 PRINT AT 8,43 “jAT 9,43 "
"sAT 11,41" ="5AT 12,4} "

4219 PRINT AT 19,83"

422¢ PRINT AT 14,8;°"YOU SEE A SW

ORD LEFT BY A PREVIOUS ADV

ENTURER. ": PAUSE 100

4238 IF RND>.S5 THEN PRINT AT 17
,@3 "UNFORTUNATELY THE DRAGON'S F
IRE BURNS YOU TO DEATH AS YOU

PICK UP THE SWORD!": FOR N=3

@ TO -15 STEP -1: BEEP .1,N: NEX

T N: BEEP 1,-15: GO TO BS586 -

4248 PRINT AT 17,83 "YOU STAB THE
DRAGON IN IT'S HEART.": BEE

P 3,-28: PRINT AT 19,8 "BEHIND T

HE BODY IS A CORRIDOR OPEN THE
DOOR AT THE END...": PAUSE 209:
GO TO 2888

7999 REM HHHGRAPHICSH##

8088 FOR M=@ TO S: FOR N=@ TO 7

8816 READ C: POKE USR CHR® (144+
M) +N, C

8828 NEXT N: NEXT M

8038 DATA 247,247,247,247,247,24

7,247,247,128, 192, 224,240,224, 1%
2.128,0,1,3,7,15,19,7,3,1

8848 DATA 24,24,60,99,24,36,36,6

6,68,24, 60, 126,255,255, 126, 68, 32
, 238, 226,62,62,34,33,129

8258 RETURN

8499 REM HHHAGAINZH#H

85986 PAPER 7: CLS : BORDER 3: IN

K &

8518 PRINT AT 198,1j"D0 YOU WANT
TO PLAY AGAIN®

8528 IF INKEY$="" THEN GO TO 8%
20

8538 IF INKEY$="Y" THEN BORDER
&6: CLS : GO TD 499

8548 IF INKEY$="N" THEN CLS : P

RINT AT 8,4; "THANK YOU FOR PLAYI
NG*jAT 10, 18; "GOODBYE"

8554 STOP

8599 REM HHRTITLEHHH

8698 INK @: PRINT AT 9,113 PAPER
67 BRIGHT 13"

8418 PRINT AT 18,11} PAPER &6; BR

IGHT 13°* ~
B62@ PRINT AT 11,113 PAPER &) BR
IGHT 131" .

8638 RETURN

_ﬁ
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I  SPECTRUM GAME —

Pim Quakkelaar gives us the
Netherlands version of ‘'The Three Little

Pigs.’

It is the nature of things that
wolves try to eat the pigs and
the pigs, not surprisingly, are
none too keen on the idea.

The wolves though, are get
ting clever and here we find
them trying two different ways
of achieving their aim, first by
ballooning out of a tree to the
ground to reach the piglets, and
then, if this fails, ballooning up
into the tree in order to push
boulders on top of you.

Of course, as parent pig
you're not going to stand by and
let all this happen and are posi-
tioned in your vertically moving
cage armed with a bow and ar
rows with which to puncture the
wolve's hopes, and balloons.

We'll let Pim explain the
whole sordid thing in glorious
technicolour detail . . . . .

Your Task

Aftar the introduction, the con
trol keys are displayed and you
move into the first stage of the
game. The program can con
tinue indefinitely, but consists
of three main screens. Using
your bow and arrow, you must
shoot the wolf's balloon to pre-
wvent him from reaching the
piglets. If the wolf manages to
land safely he will gat one of
them.

On the second screen you

have to shoot as many balloons
as possible, and in the third you
also have to face the rocks that
the wolf will try to throw at you.

The Score

On the first screen you earn
points for hitting the wolf or the
balloon. The wolf is worth ten
points, but the score for the
balloons depends on how far
away they are. The higher up in
the sky the balloon, the more
points you score for hitting it.

The further you progress in
the game, the harder the
SCreens become.

Program Details

20-170 Introduction.
175-200 Control keys.
250 Variables.
255-2035 Screen 1
2400-2890 Screen?.

3000-8499 Screend.

8500-8525 Tree for screens
28 3.
9000-9400 Hall of Fame (in
put routine).
9500-9565 UD G s .
9600-9840 Hall of Frame

{calculations
routine) .

Variables

bon; the score at which you earn
two extra pigs.

MO ; maximum number D'f
wolves needed to throw the
rock.

dis; the distance that the wolves
jump from

cag; number of cages that you
own.

now :w;wl; the number of
wolves on different screens.
pig; the number of pigs you
have.

SC; SCOre.

SIEI[]L‘,; SIUHE‘. counter,

Once you've got the program
typedin, it can be saved with the
command -SAVE “‘Poojan’
LINE 1

SCORE: 6310

98
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)= A T

“
e iy
' -t N L -
LA 5

e - P’ -
AL NN s
s Tl YT L Il L D AP B )

1 REM
¥Underlined characters#
¥are entered in *
#GRAPHICS mode. *

OO0

20 CLS : PRINT AT 18,85 "READIN
G GRAPHICS; HANG OM A SEC."
3¢ GO SUB 9588
48 INK 7: PAPER ©: BORDER ©&: B
RIGHT 1: CLS
45 LET z$="P.&8.PRODUCTIONS PRE
SENTS®": FOR z=1 TO LEN z%! PRINT
AT 3,z+35z%(z): PAUSE S: NEXT =z
: RESTORE 45: FOR n=1 TO 3: READ
t: BEEP .15,t: NEXT n: DATA 8,2
y4: BEEFP .35,7: BEEP .20,4: BEEF
S
S@ RESTORE S58: DIM al(&): FOR t
=1 TO &6: READ a(t): NEXT t: DATA
16,12,14,16,18,78: FOR x=1 TO &
FOR y=28 TO 18 STEP -1: PRINT
AT y,alx)j INK x+1jJ"CC*"jAT y-1,a
{x)§j INK x+1;"8B": BEEP .925,y/x
{1 PRINT AT y,a(x);" "I NEXT y:
PRINT AT y+l,a(x)j INK x+1j"CD"
¢ PRINT AT 3,43 INK X+1j BRIGHT
1 "P.2.PRODUCTIONS PRESENTS": NE
KT x
68 INK &: BRIGHT 1: FOR x=1 TO
62 FPRINT AT 9,a(x)j"RS"J1AT 10,a
{x)j*"TU*; BEEP .®1,0: BEEP .&1,5
: BEEP .@1,16: PRINT AT 9,a(x)3"
"1IAT 1&#,a(x)3" =: GO SUB 188:
NEXT x
78 GO TO 145
168 GO TO 199+ (x¥18)
118 PLOT 84,99: DRAW &,18: DRAW
14,-1,-1.5: DRAW -7,-5,-1.5: DR
AW @,2: DRAW 3,3,.5: RETURN

1286 CIRCLE 162,95,6: CIRCLE 182
,95,4: RETURN

138 CIRCLE 118,95,6: CIRCLE 118
,95,4: RETURN

149 PLOT 128,88: DRAW S5,8: DRAW
5,13,1.5: DRAW -7,8: DRAW &,-2:
DRAW 5,8: DRAW -5,-9,-2.5: DRAW
-3,6: DRAW 8,-2: RETURN

158 PLOT 144,99: DRAW &,8: DRAW

14,8,-2: DRAW 9,-8: DRAW -3,0, -
Z: DRAW &,4: DRAW -8,0: DRAW 9, -
4: DRAW -2,8,-2: PLOT 147,97: DR
AW &6,0: DRAW -6,8,1: RETURN

168 PLOT 163,92: DRAW 9,18: DRA
W 3,0,-1: DRAW 19,-18,2: DRAW 8,
18: DRAW 3,0,-1: DRAW &,-13: DRA
W -3,8: DRAW -18,5,-2: DRAW B,-5
: DRAW -3,0,-2: DRAW #,3: RETURN

165 FOR t=1 TO 2! FOR y=8 TO 1:
FOR x=1 TO 7: PLOT INK x; BRIG
HT v3;5&6,72: DRAW INK xj BRIGHT
v{1508,06: BEEP .97,9: DRAW INK x
§ BRIGHT y;08,48: BEEP .82,7: DRA
W INK xj BRIGHT yj;-1598,98: BEEP
.92,9: DRAW 1INK xj BRIGHT vyi9, -
48: BEEP .82,5: NEXT x: NEXT y:
NEXT t

178 BEEP 1,d: BEEP 1,-12

175 DIM s(18): DIM n%(18,20): F
OR t=1 TO 18: LET n${t)=" 722722727
PRAAPPI?PPPIA? ": NEXT t

180 INK &: BRIGHT 1: CLS

185 LET z®="CONTROL": FOR z=1 T
0O LEN z#%: PRINT AT 2,z+125z%(z)3;
: PAUSE 2: NEXT z

187 LET z8="UPF  ,..accennns KEY
A®"I FOR z=1 TO LEN z%: PRINT AT
6,z+55z86(z)3: PAUSE 2: NEXT =z
1879 LET z&$="DOWN .......... KEY
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Z": FOR z=1 TO LEN z%: PRINT AT
B,z+5jz%(z)§j: PAUSE 2: NEXT =z

191 LET z$="FIRE .......... SPA
CE®": FOR z=1 TO LEN z%: PRINT AT

18,z+55z%{z)13: PAUSE 2: NEXT =z
193 LET z%=" 2 BONUS PIGS AT 18
@88 AND": FOR z=1 TO LEN z%: PR
INT AT 19,z+15z%(z)5: PAUSE 2: N
EXT =z

195 LET z%="EVERY 20,008": FOR
z=1 TO LEN z%: PRINT AT 21,z+9;z
%(z)3: PAUSE 2: NEXT =z

199 PAUSE 58: LET z%="Press any
key to play.®": FOR z=1 TO LEN =z
%I PRINT #13AT 1l,z+55z%(z);j: PAU
SE 2: NEXT =z

200 FOR k=0 TO 883: IF INKEY$="
" THEN NEXT k: GO TO 9800

2568 LET bon=18@08: LET mnow=5:
LET dis=12: LET cag=2: LET now=1
9. LET pig=18: LET sc=@8: LET w=1
#: LET stage=1: LET wi=5

235 INK S5: BORDER #: BRIGHT 1:
PAPER &: CLS

280 LET wl=wl+5

285 LET w=wl1+5: IF w>48 THEN L
ET w=48

298 LET dis=dis-2

295 IF dis<=6 THEMN LET dis=6
297 LET z#="STAGE ": FOR z=1 TO
LEN z%: PRINT AT 18,11+z5z%(z)j
: PAUSE 3: NEXT z: PRINT stage
39¢@ RESTORE 381! FOR x=¢ TO 135
¢! READ a: PLOT INK 45 BRIGHT 1;
#,x: DRAW INK 43 BRIGHT 1ja,@:
NEXT x

381 DATA 34,34,32,39,28,26,25,2
4

382 DATA 23,23,23,22,22,21,21,2
1

383 DATA 21,21,22,22,22,22,22,2
3

384 DATA 23,23,23,23,22,22,22,2
1

385 DATA 21,21,21,20,20,20,20,2
a

384 DATA 20,20,20,20,20,20,28,2
&

387 DATA 20,20,21,21,21,21,21,2
1

388 DATA 21,22,22,22,22,22,22,2
3

389 DATA 23,23,23,23,23,23,23,2
2

316 DATA 22,21,21,22,22,23,23,2
3

311 DATA 23,23,22,22,22,22,21,2

312 DATA 21,21,22,23,22,21,21,2
313 DATA 26,28,20,19,19,19,19,1
314 DATA 19,19,19,19,19,19,28,2
315 DATA 28,26,21,21,21,21,21,2

316 DATA 156,161,163,164,171,17
3,175,176

317 DATA 176,;,176;173,174,173,17
2,172,173

325 PRINT AT 9,9 "™S" AT 1,0
i | I"IAT 2,0/ "l

338 PRINT AT &,8; "SCORE: "jsc
335 PRINT AT 12,255 INK 2§ PAPE
R &;" H";AT 13,255 JE"IAT 1
4,25;" 4 EL";AT 15,25 " . "
IAT 16,25 PAPER 1§ INK 43 BRIGH
T &; "I AT 17,251 "0
AT 18,25 "IN AT 179,25 "I
H ER"AT 20,25)"HE . " )AT 21,
251" .t

346 FOR x=d TO 7: PRINT AT x,23
i INK &3 "E": NEXT x

345 PLOT 229,165: DRAW 26,8: DR
AW B,108: DRAW -26,8: DRAW 9,-10:
PRINT AT 8,29 INVERSE 13 PAPER
lll‘ -

339 LET stage=stage+l: LET u=#:
LET a%="FG": LET x2=2: LET y=22
! LET x=27

483 LET z$="READY ?": FOR z=1 T
O LEN z%: PRINT AT 12,z+113z%(z)
: PAUSE 3: NEXT z

419 RESTORE 416: FOR n=1 TO 12:
READ t: BEEP .38,t: NEXT n: DAT
A 12,19,9,7,5,2,9,8,2,5,4,7: BEE
P .78,5: BEEF .368,5

428 PRINT AT 184,123 " "3A
T 12,12%" 2

5803 LET i=INT (RND¥5+1.5)

5#1 IF i=3 THEN GO TO 529

582 LET x3=INT ((dis+RND¥4)+.35)
583 PRINT AT 1,15 INVERSE 13 FPA
FPER 1lijwi*® *

5685 IF sc>=bon THEN LET pig=pi
g+2! LET bon=bon+288088

518 PRINT AT 8,143sciAT 4,295 1
NVERSE 1ljpigi*® *

515 IF pig=8# THEN GO TO &89
528 IF w=8 THEN PAUSE 58: GO T
0 2498

558 FOR t=1 TO x3

552 LET t2=t-1

555 IF t<{>x3 THEN GO TO 7358
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575 LET u=u+l

578 IF u>»>=1 AND u<=7 THEN GO S
UB Z@O8+u¥sS

588 IF u>=19 THEN LET pig=pig-
1: PRINT AT 16,265 INK #; PAPER
43 BRIGHT & "MAMA'": BEEF .085,12
: BEEP .@85,6: BEEP .95,0: PRINT
AT u-1,t2; PAPER &j" "jAT u,t2;

PAPER @; " "JAT u+l,t2; PAPER @
§" "JAT u+2,t2; PAPER 93" ": LET

u=@: LET w=w-1: GO TO 588

688 PRINT AT 16,255 INK 43 BRIG
HT &; "I~ : PRINT AT u,t2) IN
K ij"AB"JAT u+l,t2) INK 1j*"cD";A
T u+2, 23 INK Zi"J*")JAT u+3,t2) I
NK 75 "E*"jJAT u=1,t2) INK &)"mm":
GO TO 768

758 PRINT AT 3,t; INK Z3"H"JAT
4,t; INK 7§"I"jAT 3,t-13" "jJAT 4
il &

735 IF INKEY®$="" THEN GO TO 85
a

765 IF INKEY%="a" THEN PRINT A
T x+2,231" "jAT x+1,213" *: LE
T x=x—1

778 IF x{=7 THEN LET x=7

780 IF INKEY%="z" THEN PRINT A
T %, 233"E "JAT x+1,213" ": LET
x=x+1

785 IF x>=19 THEN LET x=19

Bl8 IF y{(>22 THEN GO TO 858

828 IF INKEY$=*" * THEN LET x2=
x+1I LET wy=vy-1: LET a%=""

838 PRINT AT x,23; INK &;"LH"jA
T x+1,23; INK &;"MO"JAT x+2,23}
INK &j"F@" AT x-1,23) INK &J"E"j
AT x+1,213 INK Sja%

86@ IF t=x3 AND ¥<»22 THEN GO
TO 898

B878 IF t=x3 THEN GO TO 575

880 IF w=22 THEN NEXT t

P88 LET y=y-2
18998 IF y<=2 THEN PRINT AT x2,3
i" ": LET y=22: LET x2=2: LET a
$="FG": GO TO 1959
18619 PRINT AT x2,y+2§* =
1828 IF ATTR (x2,y¥)=6&4+i THEN P
RINT AT u,t2j"RS";AT u+l,t2;=TU"
! BEEP .#1,8: BEEF .91,5: BEEP
91,18 LET w=w-1: LET sc=sc+(20-
ul¥1d: PRINT AT 8,14fjsc: PRINT A
T u,t2;" "FAT u+l,t2y3" *: FO
R z=u+2 TO 28: PRINT AT z,t2; IN
K 2§ BRIGHT 1§*"J*jAT z+1,t2j INK

2y BRIGHT 1;"H"3jAT z-1,t2; INK
J; "H": NEXT z: PRINT AT z-1,t2;"

“;AT z,t25" ": BEEP .@1,-1: LET
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a%="FG": LET y=22: LET u=8:!: GO
TO S80
1838 IF ATTR (x2,y)=71 THEN LET
sc=sc+19: PRINT AT #,14isc: PRI
NT AT u+2,y§" "JAT u+3,y;" *:
BEEP .d81,6: BEEP .#1,12: LET as$=
"EG¥: LET y=22: GO TO 575
1845 PRINT AT x2,y§ INK Sj"FG*"
1858 IF t=x3 THEN GO TO 575
1868 NEXT t
2885 PRINT AT u,t23 INK ij"BEBE";A
T u+l,t2;5 INK i} "CD";AT u+2,t2j
INK Z3"J"5AT u+3,t25 INK Z5"E"jA
T #,55 INK 53" SCORE:"3sci"™ "
: GO TO 769
2018 PRINT AT u,t2j INK ij"AB";A
T u+l,t25 INK i§"CO*"3AT u+2,t2;
INK Z5*"J*5AT u+3,t2; INK 73 PAPE
R 43 "K"§jAT u-1,t2; PAPER @§" *":
GO TO 7&8
2615 PRINT AT u,t2; INK ij"QaB";A
T u+l,t25 INK iJ"CD"jAT u+2,t2j
INK 73 PAPER 43 "J"jJAT u+3,t2j IN
K 75 PAPER 4§ "K"j;AT u-1,t2; PAPE
R @3" ": GO TO 7&9
2028 PRINT AT u,t2j INK ij"AB";A
T utl, 23 INK ij PAPER 4§ "CD"jAT
u+2,t23 INK 7} PAPER 4;"J"jAT u
+3,t25 INK 7; PAPER @ "K"jAT u-1
yt27 PAPER B§" ": GO TO 748
2825 PRINT AT u,t2j INK i§J PAPER
45 "AE"JAT u+l,t2y INK ij PAPER
4} "CD";AT u+2,t2) INK 7] PAPER @
F"J"JAT u+3,t2;3 INK 7} PAPER &;"
K*"§AT u-1,t25 PAPER @3 ": GO T
0O 760
2038 PRINT AT u,t2j INK ijJ PAPER
45 "BE" JAT u+l,t2)] INK ijJ PAPER
@I"CD"JAT u+2,t2§ INK 7} PAPER @
§"J"JAT u+3,t2) INK 7§ PAPER O} "
K"§AT u-1,t2; PAPER 43" ": GO T
0 768
2835 PRINT AT u,t23 INK i; PAPER
F3"AB"3AT u+l,t2; INK i; PAPER
@;"CO"§ AT u+2,t2j INK 7; PAPER @
FUJ"FAT u+3,t2;3 INK 7} PAPER @; "
E*3AT u-1,t25 PAPER 43" ": GO T
0 760
2498 INK S: PAPER &: BORDER &: B
RIGHT 1: CLS : LET z#%="CHANCE ST
AGE": FDR z=1 TO LEN z%: PRINT A
T 18,z+85z%(z)5: PAUSE 3IX: NEXT z
: GO SUB 8500
2483 DIM b(19,2)
2495 FOR t=1 TO 19
2418 FOR r=1 TO 2

2413 LET btt,r)=INT ((dis+RND¥4)

“
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+.3)
2428 NEXT r
2425 IF bit,1)=bi(t,2) THEN GO T
0O 2916
2438 NEXT t
25846 PRINT AT &,0) """ 1AT 1,06
[ | I"iAT 2,05 " el
2587 FOR x=@ TO 7: PRINT AT x,23
I INK &) "E": NEXT x
2518 PRINT AT 12,253 INK 2§ PAPE
R &3" B"jAT 13,255 J4JEL"JAT 1
4,25 " Jl BR";AT 15,25) " J."
$AT 16,253 PAPER 13 INK 45 BRIGH
T 01 "IN AT 17,25;"H1 "
AT 18,25 "IEEEE" j AT 19,25] "I
BE EN";AT 26,25} "HN . ll";AT 21,
25)"Em -
2515 PRINT AT &,8) "SCORE: "jsc
2517 LET z$="READY ?": FOR z=1 T
0O LEN z#: PRINT AT 12,11+zjz%(z)
i: PAUSE 3: NEXT z: LET stage=st
age+l
2518 RESTORE 2518: FOR n=1 TO 13
: READ t: BEEP .38,t: NEXT n: DA
TA 9,4,0,5,8,7,5,4,4,5,2,8,-1: B
EEFP .45,8: PRINT AT 18,8;"
"5AT 12,123" 7
2520 LET hit=8: LET r=8: LET cou
nt=18: LET x2=2: LET y=22: LET x
=5: LET a%$="FG"
2523 LET r=r+l1: LET wvv=1: LET v=
1: LET w21=28.6: LET y22=26.3
2526 LET il1=INT (RND¥&6+1.5): IF
il1=5 THEN GO TO 23526
2527 LET i2=INT (RND¥&+1.5): IF
i2=5 THEN GO TO 2526
2528 IF il=iZ2 THEN GO TO 2527
2538 IF r=11 THEN GO TO 2858
2532 IF sc>=bon THEN LET pig=pi
g+2: LET bon=bon+Z280008
2535 PRINT AT 1,15 INVERSE 1; IN
K S§il-rj" "
2555 IF v=8 AND vv=8 THEN GO TO
2525
2557 IF v=@ THEN GO TO 2575
2568 LET y21=y21-.8
25465 IF INT (y21+.5)<=5 THEN PR
INT AT S,bir,1)§"RS*";AT a,bir,1}
j"IU": BEEP .91,0: BEEFP .91,5: B
EEP .#1,14: PRINT AT S5,bir,1)3"
“$1AT &,btr,1)3* =: LET w=#: GO
TO 2572
2578 PRINT AT y21,bl(r,1)§ INK il
P "ER"JAT y21-1,bir,1)1 INK i11"8
B*IAT y21+1,blr,1)j INK ©;"ER"
2372 IF vv=8 THEN GO TO 2&89
2575 LET y22=y22-.%

2588 PRINT AT y22,b(r,2)j INK iZ
§"CD"3AT y22-1,bir,2)13 INK i2j"H
B*"jAT y22+1,b(r,2)j INK & "HE"
2585 IF INT (y22+.5)<{=6 THEN PR
INT AT S,bir,2)3"RS"jAT &,blr,2)
j*"TU": BEEP .91,0: BEEP .91,35: B
EEP .@1,108: PRINT AT S5,bi(r,2);"
"31AT &6,bir,2)13" "I LET y21=28:
LET y22=28: GO TO 2525
2599 IF INKEY$="" THEN GO TO 27
ag
2608 IF INKEY$="a" THEN PRINT A
T »+2,233" "JAT x+1,213" "1 LE
T x=x-1
2605 IF x<{=5 THEN LET x=5
26168 IF INKEY®%="z" THEN PRINT A
T x,23§" "“3AT x+1,2131" ": LET
Xx=x+1
2615 IF x>=1%9 THEN LET x=1%
2617 IF y<>22 THEN GO TO 27808
2628 IF INKEY#=" " THEN LET x2=
®+1: LET a%=""! LET y=y-1
2788 PRINT AT x,233 INK &3"LH"iA
T x+1,23; INK 6§ "NO"JAT x+2,23}
INK &5 "PR"jAT x-1,235 INK &5 "E"]
AT x+1,215 INK Sja%$
2808 IF y=22 THEN GO TO 2558
2882 LET y=y-2
2883 IF y<=2 THEN PRINT AT x2,3
B "I LET a$="FG" LET y=22: GO
TO 2558
28849 PRINT AT x2,y+2;" -
2887 IF ATTR (x2,y)1=64+i2 THEN
PRINT AT y22-1,b(r,2)§"BS"§AT y2
2,b(r,2)3"TU"jAT x2,¥+2;j" ": BE
EFP .91,P: BEEP .91,5: BEEP .91,1
@: PRINT AT v22-1,bi(r,2);" "IAT
¥y22,bir,2)§ " "1 LET w=22: LET
a$="FG": LET wvv=@: LET sc=sc+bir
s 2)¥15: PRINT AT 8,145sc! LET hi
t=hit+1: GO TO 2555
2819 IF ATTR (x2,y)=64+il THEN
PRINT AT y21-1,b(r,1)j"R5S"JAT 2
1,bilr, 1) "TU"IAT x2,y+2;5" S CHE
EP .91,9. BEEFP .91,5: BEEP .91,1
#: PRINT AT yZ21-1,blr,1);" "§AT
y21,btr,1)3" =i LET y=22: LET
a$="FG": LET v=@: LET sc=sc+blr,
2)#25: PRINT AT @,143sc: LET hit
=hit+1: GO TO 2555
28135 PRINT AT x2,¥i INK S5§"EG"
2825 GO TO 2538
2859 FOR g=@ TO 188! CLS
2855 LET z#="NUMBER OF HITS :":
FOR g=1 TO LEN z%: PRINT AT 8,9+
&)1z8i{g) )i PAUSE 3: NEXT g: PRINT
INK 7ihit
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2840 LET z®#="BONUS : 18@x": FOR
g=1 TO LEN zs%: PRINT AT 18,9+5jz
$i{glj: PAUSE 3: NEXT g: PRINT jh
iti®"= "; INK 7;188%hit
2878 IF hit=28 THEN LET z%="EXT
RA BONUS : 25,886": FOR g=1 TO L
EN z$: PRINT AT 13,9+5; INK &jz%$
{g): BEEP .@7,CODE z#&(g)-68: NEX
T g: LET sc=sc+25000
2880 LET sc=sc+hit*198
2898 RESTORE 28%98: FOR n=1 TO 8:
READ t: BEEP .35,t: NEXT n: DAT
A 12,9,7,9,12,9,7,9: BEEP .5,5
3998 INK S: CLS ! LET z$="STAGE
“: FOR z=1 TO LEN z$: PRINT AT 1
@,11+zjzH(z)§: PAUSE 3: NEXT z:
FRINT stage: LET stage=stage+1:
GO SUB 8580
3913 LET now=19: LET w=wl+5: LET
x2=2: LET x=5
3168 PRINT AT O, "p———=AT 1,08
{ R | I"35AT 2,95 " hoesesl"
3195 FOR x=@ TO 7: PRINT AT x,23
} INK 65 "E": NEXT x
3119 PRINT AT 12,253 INK 23 PAPE
R 83" H"I1AT 13,255 JER"JAT 1
4,255 " Jl BL"IAT 15,25 " N~
AT 16,255 PAPER 13 INK 43 BRIGH
T 7 "IEENEEE";AT 17,25;"0 D"
AT 18,25; "HIEEEEEN"; AT 19,25; "mHa
HE EE";AT 20,25; "I . "5AT 21,
Z25;"E Em"
3115 PRINT AT 8,83 "SCORE: "jsc
3128 PRINT AT 1,193 INK &5 "% ";
AT 2,193 INK &1"%9F "
3136 PLOT 229,165: DRAW 26,8: DR
AW B,15: DRAW -2&,9: DRAW &, -18:
PRINT AT &,293 INVERSE 1§ PAPER

"5 L]
¥

3148 LET z%="READY 7" FOR z=1 T
0O LEN z&: PRINT AT 12,11+z252z%(z)
§: PAUSE 3: NEXT z: FOR t=8 TO 8
g: NEXT t: PRINT AT 12,12;3"

"§AT 18,123 " -
31538 LET y2=21: LET a%="FG": LET
y=22

3152 LET =3=INT ((dis+RND¥4)+.5)
3155 LET i=INT (RND#5+1.35): IF i
=53 THEN GO TO 31335

3157 IF sc»=bon THEN LET pig=pi
g+2: LET bon=bon+28080

3168 PRINT AT 1,15 INVERSE 1; PA
PER 1iwi"®™ "jAT &,29imnow-{192-now
)

3165 IF 19-now=mnow THEN GO TO
5508

3178 IF w=@ THEN GO TO 5557

3188 PRINT AT y2-1,x3] INK 7j"J"
AT ¥2,x33 INK 73"K": GO TO 3588
3208 LET y2=y2-1
3218 IF y2<{=7 THEN GO TO S@8080+y
245
3228 PRINT AT y2-3,x3] INK ij"ARBE
"iAT y2-2,x3} INK i§j"CD*"JAT y2-1
# X35 INK Z3"J*"jAT v2,%x3; INK 7;"
K"JAT y2+1,x3j INK O} "H"jAT y2-1
s X3+13 " W"
3498 IF INKEY#$="" THEN GO TO 3&
aa
3388 IF INKEY%="a" THEN PRINT A
T x+2,235" "JAT x+1,211" ": LE
T x=x-1
3585 IF x<{=5 THEN LET x=5
3516 IF INKEY$="2z" THEN PRINT A
T x,23;3" "IAT x+1,213" ErEEET
x=x+1
3513 IF x»>=1%9 THEN LET x=1%
3528 IF y<>22 THEN GO TO 3499
3538 IF INKEY$=" " THEN LET x2=
x+1: LET a%$="": LET y=y-1
3609 PRINT AT x,23; INK &;"LH";A
T x+#1,233 INK &5 "NO";AT Xx+2,23;
INK 6 "PO";AT x-1,23;5 INK aj "E")
AT x+1,213 INK S5;a%
3618 IF y=22 THEN GO TO 3280
34658 LET y=y-2
3655 IF y<=2 THEN PRINT AT x2,3
i® "I LET a$="FEG": LET y=22: GO
TO 3208
3668 PRINT AT x2,y+23" =
3678 IF ATTR (x2,y)=64+i THEN P
RINT AT y2-3,x3j"RS";AT y2-2,x3;
"TU*: BEEP .91,0: BEEP .91,5: BE
EP .81,18: PRINT AT y2-3,x3; INK
9 "EE"JAT y2-2,x3;"Hl": FOR tm=y
2 TO 28: PRINT AT t,x35 INK 25"
"IAT t+1,x33 INK 2;"K";AT t=1,x3
i INK &5 "W": NEXT t: BEEP 91,-1
! PRINT AT 28,x3; INK &;"H"jAT 2
1,x35"W": LET w=w-1: LET sc=sc+y
2%18: PRINT AT @,143sc: GO TO 31
=77 )
3488 IF ATTR (x2,y)=71 THEN BEE
P .@1,6: BEEP .01,12: PRINT AT vy
2,x35 INK B; "El": LET sc=sc+18:
LET a%="FG": LET y=22: GO TO 324
a
3988 PRINT AT x2,yj INK S5§j*"FG*
4988 GO TO 3200
S@18 PRINT AT 1,x33 INK 7§ "J*;AT
2, x3J"E"§AT 3,x3§ INK 43 "H"1AT
1,x3+1) INK &5 "M"31AT 1,x33 INK @
F"E"AT 2,x3) INK @)} "H": LET now
=nowW-1: LET w=w-1: FOR t=now TO

m

ZX COMPUTING DECEMBER/JANUARY 1985



| SPECTRUM GAME |

18: PRINT AT 1,tj"H"jAT 2,tj"I";
NEXT t: LET y2=21: GO TO 3152
S@15 PRINT AT 1,x3j) INK ij"CcD"jA
T 2,x35 INK Z3"J"jAT 3,x3j] PAPER
45 "K"JAT 4,x3)] INK 4| *"H"jAT 2,x

3+1§j INK 3 "H": GO TO 3590

SO28 PRINT AT 1,x3; INK ij"AB"jA

T 2,x3J"CL"JAT 3,x3) PAPER 43 1IN

K Z§"J"JAT 4,x31"K"JAT 5,x3§ INK
;"W "IAT 3,x3+15 INK 4y "E": GO

TO 35808

S@25 PRINT AT 2,x33 INMK ij*"AB"jA

T 3,x3) PAPER 45 "CD"JAT 4,x35 IN

K Z§"J"JAT 5,x3] PAPER @) "K*"jAT

6, x3) INK O} "H"jAT 4,x3+1] INK 4
i"Hl": GO TO 3599

S583% PRINT AT 3,x3} PAPER 4j INK
ij"AB"JAT 4,x3IJ"CD"JAT 5,x3; PA

PER 2} INK 73"J"jAT &,x3§ "K"JAT

7,x3F INK 9;"H"jAT S, x3+1j1"H": @

0O TO 3589

5835 PRINT AT 4,x33 PAPER 4; INK
ij"BE"JAT 5,x3j PAPER &;"CDY|AT
G,x35 INK Z3"J"JAT 7,x3|"K"jAT

B,x3; INK @ "H"JAT 6,x3+1|"W": G

0 70 3599

5508 PRINT AT 1,19;"

;" .

5518 FOR t=1 TO x-2: PRINT AT t,

227 INK 6§ "J'k "3AT t+1,22) INK &

%" ;AT t-1,223" E ": BEEP .@1

y8: BEEP .&1,t: NEXT t

5512 PRINT AT t-1,223"RISYJAT t,

Z22)"TiT": PAUSE 3

5515 PRINT AT t-1,22}"

223" |

5517 PRINT AT x+1,21;" "

5528 FOR t=x+2 TO 21

5548 PRINT AT t-2,23; INK &j"LM*

5AT t-1,2335 INK &§"NO®*jAT t,23;

INK &5 "PO"jAT t-3,23;3" *": BEEP
.81,6: BEEP .91,2%t

5545 NEXT t

5558 PRINT AT 19,23;"R5";AT 29,2

3;"__"3AT 21,233"TU": BEEP .091,0
{ BEEP .91,5: BEEP .@1,8

5555 PRINT AT 19,235" "I1AT 20,2

31" "IAT 21,231" *": PAUSE S! L
ET cag=cag-1

5537 PAUSE S@

5568 CLS : PRINT AT 8,103 "SCORE:
"jsc: LET z%$="PIGS LEFT : ": FOR
t=1 TO LEN z%: PRINT AT 19,t+9;
z&(t)§: PAUSE S5: NEXT t: PRINT p
ig

5545 LET z%="CAGES LEFT : ": FOR
z=1 TO LEN z%: PRINT AT 12,z+8;

"JIAT 2,19

"$IAT t,

z$(z)§j: PAUSE 35: NEXT z: PRINT c

ag

55467 IF cag<{=@# THEN PAUSE 208:

GO TO 946893

5578 PAUSE 1909

5573 LET mnow=mnow-1: IF mnow<{=3
THEN LET mnow=3

8499 GO TO 255

8508 RESTORE BS585: FOR x=@ TO 15

1: READ a: PLOT INK 43 BRIGHT 1

ig,x: DRAW INK 4§ BRIGHT 13;a,d:
NEXT x

8583 DATA 36,34,32,309,28,26,25,2

3,23,23,23,22,22,21,21,21,21,21,

22,22,22,22,22,23,23,23,23,23,22

y22,22,21,21,21,21,20,29,29,28,2

#,21,21,21,21,21,21,22,22,22,23,

23,23,22,23,22,21

8518 DATA 28,20,20,208,25,208,26,2

#,28,28,21,21,21,21,21,21,21,22,

22,22,22,22,22,23,23,23,23,23,23

+y23,22,22,23,23,23,23,22,23,23,2

3,23,23,22,22,22,22,21,21,21,21,

22,23,22,21,21,21,20,28,28,19,19

2 19,19,19

8515 DATA 19,19,19,19,1%9,19,28,2

a8,26,28,21,21,21,71,21,21,156,14

1,1483,166,17L,173,175,176,176,17

&,175,174,173,172,172,173

8525 RETURN

088 DIM mF(6,30): LET m$(2)="
A BCDEFGHTIJK": LET Ms

(4)=" LMNOPRBRSTWUV":
LET M&(&)=" WXxXyz.? EN

D RUB": LET n=1: INK &: BRIGHT 1

: CLS

9818 FOR a=2 TO & STEP 2! FOR b=

1 TO 25: PRINT AT a,bim$(a,b): N

EXT b: NEXT a

P12 LET z®$="YOU MAY ENTER YOUR

NAME.": FOR z=1 TO LEN z%: PRINT
AT 18,z+33z%(z)}: PAUSE 2! NEXT
z: LET z%="{ USE UP/DOWN & FIRE
}": FOR z=1 TO LEN z%: PRINT AT
20, z+4)z%(z)§: PAUSE 2: NEXT =z

P15 PLOT 48,78: DRAW INK 75168

- H

9020 LET x=2: LET y=5

P38 PRINT AT x,v¥§ OVER 1§"_*"

837 PAUSE @

848 IF INKEYS$<{>"a" AND INKEY$<>

"z" AND INKEY®%<{>" " THEN GO TO

D837

2842 IF IMNKEY%=" * THEN BEEFP .8

5,25: 60 TO 9328

7058 IF INKEY#$="a" THEN LET y=y

+2
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852 IF IMNKEY$="z" THEN LET y=vy

-2: GO To 9875

2835 IF y>25 AND x=2 THEN PRINT
AT 2,251 "K": LET x=4: LET y=35:
GO TO 9838

868 IF y2>23 AND x=4 THEMN PRINT
AT 4,253"V": LET x=6: LET y=5:
GO TO 9838

862 IF x=646 AND w=1% THEN PRINT
AT &6,17i" ": LET x=6: LET y=24:
GO TO 9833

864 IF x=& AND y=22 THEN PRINT
AT &,20]"N": LET x=6: LET y=24:
GO TO 9839

PA65 IF y=26 AND x=& THEN PRINT
AT &,243"U": LET x=2: LET y=5:
GO TO 9438

2878 PRINT AT x,y-2} OVER Sim$(x
s ¥—2): GO TO 9838

P75 IF <5 AND x=2 THEN PRINT
AT 2,5§"A": LET y=24: LET x=64: G
0O To 2839

888 IF x=6& AND w=22 THEN PRINT
AT &6,245"U": LET x=6! LET y=28
e85 IF x=&6& AND w=18 THEN PRINT
AT 6,205 "N": LET x=6: LET y=17
P98 IF x=4 AND v<{5 THEN PRINT
AT 6,55 "W": LET x=4: LET y=25
P895 IF x=4 AND w<{5 THEN PRINT
AT 4,5§"L": LET x=2: LET y=25
2285 PRINT AT x,y+2im&(x,y+2)
P29 GO TO 9939

9385 IF x=é& AND y=20 THEN GO TO
9889

318 IF x<{>5 OR wy<>24 THEN GO T
0O 2383

P311 LET n${j,n)=" *": PRINT AT 1
1,5+nin%{j,n)

P312 LET n=n-1: IF n<1 THEN BEE
P .5,-5: BEEP .5,-12: LET n=1
315 GO TO 9837

385 LET n=n+l1

?3984 IF n>»1l%? THEN GO TO 98068
9395 LET n$(j,n)=M$(x,y)

9397 PRINT AT 11,5+nin%(j,n): GO
TO 9937

24989 GO TO 9939

9499 STOP

?580@ RESTORE 9585: FOR x=0 TO 16
7. READ v!: POKE USR "A"+x,v: NEX
T x

?3585 DATA 3,15,19,35,163,111,127
»127: REM 9585 TO 9520 > balloon
(A,B,C,D)

P51 DATA 192,249,248,252,254,25
4,254,254

9315 DATA 127,127,63,15,3,1,1,1

P528 DATA 2354,254,252,2409, 192,17
8,128,128

9525 DATA 1,1,1,1,1,1,1,1: REM >
rope (E)

95389 DATA ©0,8,24,48,127,48,24,8:
REM 9538 TO 9535 > arrow (F,G)

535 DATA ©,1,2,4,253,4,2,1

9548 DATA 168,224,176,255,245,25

#,127,112,112,252,288, 208, 208, 20

8,254,234 REM > walking wolfe |

H, I}

?3435 DATA 41, 189,255,215, 2355, 177
,199,125,71,252,184,184, 184,56, 1

a8,238: REM > falling wolve (J,K
)

?558 DATA 1,3,15,30,56,112,255,8
y 9, 128, 224,244, 68, 38,255, 115, 24,

53, 1988, 199, 255, 199, 168,553,251, 18

7,251,115,123,251,251,251,24,8,0
»9,3,7,255,255,251,251,243,243, 2

43,243,255, 255

?548 DATA ©,8,24,24,56,194,0,0,2

4,28,39,59,58,48,0,4, 248, 249,97,
&7,7,13,14,14,8,8,24,15,7,3,1,1

?565 RETURN

688 CLS : PRINT AT 11,115 *"GAME

OVER": PAUSE 158

9482 IF sc{s(18) THEN

a

?645 FOR j=1 TO 19

P618 IF sc<s(j) THEN NEXT j

26153 FOR c=9 TO j STEP -1

9628 LET n®(c+l1)=n%({cl)i LET sic+
l1)=s{c): NEXT c

2625 LET s(j)=sc

2627 LET nS(ji=""

94638 GO TO 9990

883 CLS

2885 PRINT AT 3,185 "HALL OF FAME

GO TO 988

7818 FOR z=1 TO 168: PRINT AT z+7

+FinEl{z);" - =js(z): NEXT =z
PB1S5S PLOT 4,8: DRAW INK 5;255,8
: DRAW INK 618,175 DRAW INK 7

§-235,8: DRAW INK 6;8,-175

P828 PAUSE 5@: LET z%="Press any
key to play.": FOR z=1 TO LEN z
$: PRINT #1;AT 1,z+S;2z%(z);5: NEX
b i

?83% FOR k=1 TD S5: FOR c=1 TO 7:
PLOT 1INK cj@,8: DRAW INK c;25
5,8: DRAW INK c3j@,175: DRAW 1IN
K cj-255,8: DRAW INK cj@&,-175
P835 IF INKEY%<>"" THEN GO TO %

849

F837 NEXT c: NEXT k: GO TO 188

F848 GO TO 238

S e e T T e Y e e e I e st S T ST Iy
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ZX81 STRATEGY

Robin Thompson takes the tedium out
of the game with this 2X81 version for

2-4 players.

On RUNing, the program will ask
how many people are to play,
and will request their names.
There will then be a brief pause
while the board is set up and
displayed. Instructions will be
printed, and the game will com-
mence, ending when all the let-
ters have been used and no-one
can continue.

Please note that the program
has no facilities for correcting a
mistake in the players’ input, so
care must be taken when typing
in words.

Typing the program in should
present no problems, other than

the graphics characters, and
these are listed in figure 1

Variables

The main variables used by the
program are as follows;

B% -holds the board.

C$-holds the letters to be
distributed amongst the payers
E% -holds the players’ letters.
X$% -holds the players’ names.
X-holds the players’ scores,
S1-the start of the diaplay file.
P-the number of players.

Figune 1. Scrabble board graphics.

Line 717 elght graphic 'S’
Line 75 inverse ‘space’
Line 7000 inverse ‘T’

Line 70710 inverse "D°

Line 8395 inverse ‘space’
Line 8400 fmverse ‘space’

Line 8430
Line 8435
Line 8445
Line 8450
Line 8460
Line 8465
Line 8470
Line 8475

inverse 'T"

inverse ‘D’

Line by Line

1 to 85
86 10170

the board.
171 t0 130

the board.
311t0318 bonus score of
319 t0502

Subroutines

initialisation of variables and instructions.
print the scores, who is next to play, their let-
ters, and inputting coordinates for letters on
work out the coordinates of letters to go on
all seven letters in one go.

check for double or triple word score, print out
score, and prepare for next player's turn.

checks to see if your letters are next to any
POKEs your letter onto the screen.

allocates new letters, and prints them on
Endgame routine, Works out who scored
initialises the array that is to hold the players’
works out if player gets double or triple word-
initialises the array that holds the board.

asks how many players there are, asks their
names, and DIMs arrays to hold their scores,

routines used when all the letters have been

3000
others on the b
score,
3800
4000
screen,
5000
most, and print
6000
letters.
7000
score.
8000
9000
names and letters.
9500 prints out the b
9900
used. Play cont
9948

program SAVEd so that it autoruns.

50 points when a player uses

oard, and adds the necessary

5 OUt SCOores.

oard.

inues until no-one can go.
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ZX81

ZX381

Soft

Selection

Nick Pearce is back with
some more new
'81 Software.

Matre 81
Arctan Software
Matre 87 is an interesting

graphics program with some
unusual functions for the 16K
ZX81. Probably the most uni
que is ‘kaleidoscope’ where
anything drawn in the top right
hand guadrant of the screen is
mirrored In the other three
guadrants.

There are some thirty func-
tions in all. To start, you are
presented with a blank screen
and asked how many pictures
you wish to draw — up to eight
separate pictures can be handl-
ed by the computer.

In Draw mode you move the

cursor around the screen to pro-
duce the required pattern or pic-
ture. You can move horizontally,
vertically, and diagonally (eight
directions in all). The drawing
area has 43 vertical and 64
horizontal pixels, so picture
resolution is not all that good.
Function mode can be called
up at any time. Each function is
called by a single character, and
you are asked to confirm that
any selected function is indeed
required before it is operated.
This slows things up a little, but
does reduce the probability of
error. The functions available in-
clude the usual Copy, Save, and
Load routines as well as such
features as Invert, Fill (to fill the
screen with a specified

character), Charborder (to get a
border using your own choice of
character), Store and Recall {to
get pictures into and out of
memory) and Cursoring (which
moves the cursor directly to a
specified corner of the screen).

There is an animate function
which displays each picture
consecutively. However as
there is @ maximum of eight pic-
tures, amimation s strictly
limited.

All the features worked as in-
dicated on the comprehensive
sheet that is included with the
cassette. The program is enter-
taining and is very easy to use, |
am afraid that | am unable to il-
lustrate this review with any of
my doodles as my Sinclair
printer has thrown a wobbly
well | did drop it. Is there anyone
out there who can repair the lit-
tle beasties?

Matre 81 costs £3.75 (che-
que payable to MG Huggins]
from Arctan Software, Suite 2,
Assurance House, 35-41
Hazlewood Road, Northampton
NNVT TLG.

Pooter Puzzler and
Muse of Pooter
Pooter Games

Poater Puzzler contains a collec
tion of four word games, all for
the 16K ZXB1.

The first is called Sortition.
The computer holds 26 nine let
ter words, each starting with a
different letter of the alphabet.
The player selects a letter from
A to Z, and the computer
displays an anagram of the
stored word beginning with that
letter. Your task is to solve the
anagram, and sort the letters in-
to their correct order. Sorting is
not easy since it has to be done
by progressively reversing the
order of the displayed letters —
from the left anly. A score is
kept (number of moves taken)
which the computer averages
out as more words are attemp-
ted. There is also a two player
option.

Sortition is quite a good

game, but can be rathet
frustrating at times particularly
as there is no way of giving in
and requesting the answer —
although you can escape by
pressing the break key.

The next game on the
cassette is Switch-Quiz, which |
thought was jolly good fun. Itisa
quiz where the answer to each
question is either true or false.
¥ ou get points for giving the cor
rect response, and the faster
you answer the more points you
get. For an incorrect answer
points are lost. To start you
make a selection from the nine
topics available, from pop
history and film buff, to sport
and British birds. It is then up to
you to give the correct response
to each question as quickly as
possible and reach the max-
imum permitted score of 30
points in the shortest possible
time. The guestions have been
carefully thought out and it is
easy to give a wrong answer
under the pressure of time.
Good use has been made of
ZX81 graphics with a points
scoring clock displayed
throughout the game.

Next comes Wordslide, con-
taining eight puzzles. Each
puzzle is a four by four grid con-
taining four words with their let-
ters jumbled up. You have to
move the letters around the grid
to recreate the four words . Itisa
ZX81 version of the popular
novelty puzzle. An enjoyable
game with graphics again used
to good effect.

Finally on this cassette is
Word Scanner. Thirty or more
words are hiddenina 16 by 16
grid. They may be horizontal,
vertical, or along a diagonal. The
object of course is to find each
word. Ten puzzles are available,
each based on a theme such as
top thirty, British mountains,
and garden roses. The game 15
easy to use by simply moving a

PUZZiER

ALy g
4 Fasl Programg cantaining
27 Campuising Puz flas ang

HG'JBS 0OF PUZZLE FILLED FLy

il o,

£235

ICK

24 be used on

(heys: 8678580

cursor around the grid and ‘fir-
ing’ to lock on to the located
word. A list of the hidden words
is displayed.

All four games on this
cassette worked well. They
have obviously been carefully
thought out and were enjoyable
to play. They can all be played
using a joystick.

Also from Pooter Gamesis an
interesting novelty for the ex-
panded ZXB1 called Muse of
Pooter, a program which creates
prose. Short sentences are
generated and displayed, with
words and syntax chosen atran
dom.

Most of the phrases it
generated whilst | used the pro-
gram seemed plausible, even
profound at first sight, but on
closer inspection probably 90%
in fact made no sense. Occa-
sionally though, a real beauty
appears so switch on and let
the Muse of Pooter set you
pondering.

Pooter Puzzles and Muse of
Pooter are available by mail
arder from Pooter Games, 24
Parsloes Avenue, Dagenham,
RS BNX.

Bouncing Bert
software Farm

The last Software Farm game
for the ZX81 reviewed in these
pages featured high resolution
graphics. Normal ZX81
graphics for Bouncing Bert, but
the display and animation are
very good nevertheless. The
program requires 16K of RAM.

Bouncing Bert is not the usual
pinman, but a substantial
character who can move for-
wards, backwards, and can
jump. The object of the game is
to guide him from platform to
platform to collect some keys
and return them to the start.
There are three keys to collect in
all, and there are plenty of
hazards to trap the intrepid Bert,
including weeds and deathly
skulls.

An interesting aspect to this
game is that everything from
Bert to the skulls and weeds is
on alarge scale. This means that
only a small part of the game can
be seen on screen at any time.
This makes it difficult to plan a
route to the keys and only aftera
number of attempts after which
the courseis “‘learnt’’ i1s SUCCESS
likely.

Bouncing Bert is an enjoyable
game, and good use is made of
the ZX81 graphics for the
display and animation. Available
from Software Farm, 3rd Floor,
16 Charlotte St, Bristol BS1
BPP.
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“
Derek Mearns has been
a busy little B — he can be
seen buzzing around the
Witney Honey pots.

In this game for the 16K ZX
Spectrum you must manoeuvre
the fly around the orchard to the
fence on the other side. It differs
from the normal arcade games in
that your movements are via an
input statement at the beginning
rather than by INKEY$ during
play.

When run you will see a short
title display followed by the dif-
ficulty input. This determines
how many apples you will get
leighteen times the difficulty
level). The screen display will
then appear, with you at the bot-
tom and the fence at the top.
You will then see the prompt
"0.K!" indicating that you should
now enter your commands us-
ing the cursor keys. All the com-
mands should be entered at the

beginning. For example, if there
was a straight path to the other
side except for one apple block
ing your way, then your input
may be:

7177717577877 7717777"

Notice that it is not necessary to
finish at the fence, you may
over-shoot it. However, you
may not under-shoot it. Should
the maze be impossible entering
0 will return you to the start.

Program
Description

Here follows a brief breakdown
of the program and a list of the
variables used. (See figure 1)

Figure 1. Program Description)

10-38 Set up User Defined Graphics and input
difficulty

39-50 Draw screen display

60-70 Input commands

80-260 Move fly and check to see if at fence or
crashed

280-290 The fly crashes

320-360 The fly reaches the fence

400 End of command and fly not at fence

1000-1020 Another go?

90009520 Print title and instructions

dif Difficulty level

X,y Co-ordinates of the fly

gs Your command

n Next command to be read in g$ .FOR. . .
MNEXT loops

as Temporary scrolling messages

f.g FOR. . ._P:!E}(T loops

HARDWARE REVIE

R E R R R R R E TR "
fUnder lined character=s¥

1 RERM

¥are entered in k]

¥*GRAPHICS mode. *

bt e b b S B E S B EE S 0SS S
GO SUR oao

un

17 RESTORE

28 FOR 9=144 TO 147: FOR =@ T
0O 7! READ a: FOKE USR CHR% g+4,a
! MEXT £: MEXT g

30 DATA &,6,8,28,62,62,62,28!
DATA 36,24,59,%9,153,153, 145,195
33 DATA 248, 134,67,562,62,869,13
%,24@: DATA 8,255,8,255,0,9,9,4
35 IMK 7! PRINT AT B8,3;"Enter
Difficulty (1 TO 19!": IMPUT 4if
- IF dif<1 OR dif>13 THEH GO TO
35
37 LET dif=INT dif:
+%18! PRIMNT AT 8,3;"
FEAT 1,15

LET dif=4i

38 PRIMT AT 9,1;"

3% IMK &:

48 PAFER ©: INK 4: FOR =1 TO
1if: PRINT AT INT (RND#15)+1, INT
(RNDXZ@)+1; "A": MNEXT

SO LET x=1&6: LET y=15:
PRINT AT 1&,14;" @ *

IMK 7:

é@ INPUT "O0.K! "3 LIMNE g%: IF
LEN g%<1 THEN GO TO &@

&5 IF g®="@g" THEM GO TO 1

78 FOR n=1 TO LEM g%: IF g%(n)
C2"3" AND g%(n)<>"&" AMD g%(n)<¢>
"?" AMD g%(n}¢>"8" THEN GO TO &

o
82 MEXT n: FOR n=l1 TO LEN g%:
PRINT AT x,yj"B": PAUSE 29: IF g
%$({n)="%" THEHN GO TO 12@
92 IF g%(n}="&" THEM

o
129 IF g%ini="7"*

G0 TO 1&
THEN GO TO 2@
fud

112 IF g#%in!=%8" THEM GO TO 24
-]

129 IMK 7: IF ATTR fx,y-1)=2 TH
EH GO SUB 288: PRINT AT 19,8} F
LASH 13" YOU FLEW INTD A WALL AN
D DIED! ": GO TO 3@

138 IF ATTR (x,y-1)=4 THEN 85O
SUB 289! PRIMNT AT 19,85 FLASH 1}
*YOU ATE A DEADLY APPLE AND DIED
PAUSE 29@: GO TO 39282

142 PRINT AT x,vi" ": LET y=y-1

ZX COMPUTING DECEMBER/JANUARY 1985




R, H AR DV ARE REVIE V| i

: BEEP .2,1@: NEXT n: GO TO 499
160 IF x>14 THEM GO SUB 28@: P
RINT AT 19,85 FLASH 1}" YOU FLEW
INTO A WALL AND DIED! ": PAUSE
209: GO TO 390

173 IF ATTR (x+1,,}=4 THEN GO
SUB Z80: PRIMNT AT 19,83 FLASH 1j
"You ATE A DEADLY APPLE AMD DIED
ter PAUSE 283 GD TO 38

182 FRINF AT JI,}«‘;" e LET w=a 4 1
: BEEP .2,14: ME¥T n: GO TO 400
2e7 IF w12 THEM G0 TO 328

218 IF ATTR {x-1,y)=4 THEM GO
SUB 284: PRINT AT 19,9; FLASH 1j
"YOU ATE A DEADLY APPLE AND DIED
‘"1 PAUSE 20@: GO TO 300

228 PRIMNT AT x,y$" "! LET x=x-1
: BEEP .2,18: MEXT n: GO TO 499

240 IF ATTR (x,y+1)=2 THEHN GO
SUB 28@: PRINT AT 19,8; FLASH 1j
“ YOU FLEW INTO A WALL AND DIED!

"1 PAUSE 20@8: GO TO 308

25@ IF ATTR (x,y+1)=4 THEN GO
SUB 28@: PRINT AT 19,95 FLASH 1j
"YOU ATE A DEADLY APPLE AMD DIED
'v: PAUSE 200: GO TO 300

268 PRINT AT x,yi" ":! LET y=y+l
: BEEP .2,18: NEXT n: GO TO 490

280 PRINT AT 4,0;" IS SN N

283 IMK 2: FOR =6 TO 18! PRIHNT
AT F,23"B"3AT £,315" 1" MEXT #
297 IMHK @&: PAPER 3! RETURN

389 G0 TO 1992

328 PRINT AT 46,21" HEEEE B
H I e U
| u H B EEE N
] " E HE = EE
E B ] L | L
n B ] I .

I . .

332 IMK 2! FOR f=6 TO 11! PRINT

AT F,A3"0"31AT £,3153" 1": NEXT +#

348 FOR g=1 TO 2! FOR +=28 TO 4
2 STEP 3: BEEP .1,f: NEXT #: NEX

T 9

358 PRINT AT 19,13 INK 2} "888B8
886888888888868886888868B088888" ! FOR
f=1 TO 3I@: PRINT AT 1%9,f) IMK 7
jaw($)3"C": PAUSE 13: NEXT +

340 GO TO 1202

499 GO SUB 288: PRINT AT 19,9}

ZX COMPUTING DECEMBER/JANUARY 1985

FLASH 1;"

H

1299 FOR =1 TO 59@: NEXT f

171 IHNK &! PAPER @: PRINT AT 19

121 "Press any key to play again

"! IF IMNKEY®="" THEHM GO TO

1219

1229 RUN

Y999 PAPER ®: BORDER @: CLS

@223 BORDER &: PAPER @: CLS : IM

K 2: FOR =@ TO 3: PLOT +,49: DR

AW 2,135 PLOT &,173-4: DRAW 235

29! PLOT 255-4,173%: DRAY &, -135:
FLOT 2355,4@8+4: DRAW -255,&: HMEX

Rt

P@aEaq FOR $=1 TO 4

WS LN 5 L

A1 LET aS="BUITT ' XEXENXXX %1

AR XAXEXFEX": FOR n=31 TO | STEF
-1: PRINT AT l,nja%t TO 31-n):

MEXT n

@15 FOR n=1 TO 7: PRINT AT 1,13

a®$(n TO ! MEXT n

317 LET a%=" DEREK MEA

RHS ":

g2 IMK 5! FOR n=32 TO LI STEP -

1: PRIMT AT L,ni;a%¥in)i HEXT n

225 MEXT

P18@ RETURH

2298 CLS : IMNK 7: PRIMT AT 9,23"

The okject of thisz game is to

guide Fred the Fl, (B) around the

porchard.Unfortunately Farmer

Broun doesn’'t like flies and he

ha=sz poisoned all the apples in

hi=z orchard.Fred wuill die unless

YOU DID'NT MAKE IT

P212 PRINT AT &6,8i"vou can guide
him into the next orchard where
the apples are notpoisoned.The

only way into this orchard is th

rough the fence at the topiD)*®

9228 PRIMT AT 11,03 *" To guide

Fred use the cursor keys BUT you
must enter vyour route accros

= the orhard all at once.The com

puter will ask you for this wit

h the prompt "0.K®° "

337 PRINT " Pressing any key

vwhile Fred i moving will make

him f1v faster.Should it be

impossikble to fl1yv through enter

ing '&’ willstart the game again
-

2242 PRIMNT AT 21,235 INK &) "Press
any key to start™I IF INHKEY$=""
THEM GO TO 9249

9252 RETURM




IF YOU USE YOUR COMPUTER TO
PLAY GAMES, THEN YOU CAN'T
- AFFORD TO MISS.

This fantastic new magazine appears
on the fourth Friday of every month
price of 95p.

Each issue will be produced in
cooperation with XEecaan our
Interplanetory Adviser who on his
home planet, Aargon, is a member of
the Association of Supreme Players.
He will be monitoring developments
in the games industry and advising
Computer Gamer readers with all
their gaming problems. Included in
each issue will be pages of review of
the latest games releases, special
Adventure features and a help-line,
invaluable articles on how to ‘crack’
specific games a high-score page,
exciting programs to type in for
most of the popular home computers,
news, competitions, reviews of
peripherals and computers
themselves if relevant to the games
field and LOTS more.

Also, all readers of Computer Gamer
will have the opportunity to join
our tremendous Reader’s Club —
each member will receive a
membership card and a regular
newsletter which will contain up-to-
the-minute news and all sorts of
offers on a variety of products.

So all-in-all there’s no way you can
afford to be left out of the great new

revolution in games computing —
rush out and buy your copy NOW!

ZX COMPUTING DECEMBER/JANUARY 1985




PROBLEM PAGE

= 3 o e : 3

Chess

Dear Sir,

Some time ago | bought a 1K
Chess program for my ZXB1.
After trying sewveral times it
seemed impossible to BREAK
the program. Do you know how
this is done because | have a pro-
gram in my head which | don't
want to be broken,

Th.P. Van Nunspeet
The Netherlands

Well, presuming it is the pro
gram and not your head which
yvou want to prevent from bemng
broken, then this can be a simple
problem providing your program
is in machine code. | too have
this chess program and it is a
masterpiece of programming,
the code is held in a REM line at
the beginning of the program
and the BASIC simply consists
of two lines.

10 SAVE ""CHESS"'
20 RAND USR number
So, if your program is in machine
code held in a first line REM just
add two similar lines to the end
of your program remembering to
put ‘number’ egual to the
machine code call address
{often 16514), of the start of
your prograrm.

Now save your program by
typing GO TO 10 and pressing
NEWLINE. Every time the pro-
gram is reloaded from the tape it
will auto start and, provided
yvour machine code does not
allow BREAK to halt the program
it will be protected.

Saving a program in this way
will also autostart a BASIC pro
gram if the RAND USR number is
replaced by GOTO fine number,
but preventing a BASIC BREAK
15 too complex to tackle here.

e

Eraser

Dear Sir,
I have been looking for a way to
erase a BASIC program if the
program is stopped while
loading so revealing the struc-
ture of the program and also
making it easier to be copied.

| have found the POKE com-
mands to erase the program if
the BREAK/SPACE key is press-
ed when the program has load-
ed. | wish to find a POKE com-
mand to erase the program if the
program is stopped while
loading. Can you help me? | own
a 48K Spectrum and thoroughly
enjoy your magazine.

Michael Conaty,
Dublin

This seems to he of interest at
the moment. There really is no
foolproof way of protecting a
program, just look at the time
and effort commercial com
panies take, and still the hackers
get in! Without recourse to
machine code and one aof twao
ather tricks, the simplest way is
to have one ar two pre-loaders,
each depending on a secret code
you implant for the next to work.
The main program could be sav-
ed as bytes, loaded to a different
memory location and therefore
only be reloaded by the correct
pre-loader.

Say for instance you have a
BASIC program. SAVE it as
bytes by having a program fline
such as;

9990 SAVE "'prog” CODE
23552, [PEEK23641 + 256 ¥
PEEK23642) - 23552 9995
GOTO 10

Naw if it is reloaded using LOAD
“ CODE, then it will load to the
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T

original address and continue
from where it left off, this we
dan‘t want — vet. First find the
fength of the program saved
with PRINT (PEEK 23647
256 ®PEEK 23642)—23kh52
and make a nat of it. Make apre
loader by entering a program
such as:;

10 POKE 23659,0:POKE
65365,0:REM cause crash on
break

20 LOAD """ CODE 23552

By clever use of colour, line 20
can be in white ink on white
paper ie. invisibfe! Or by a
similar techrique made to look
as if it reads LOAD """ or even
LOAD " CODE, !t all adds to
the hackers ' confusion.

Save it by SAVE “pl1'" LINE
10, Now reload the first pro-
gram to a different address by
CLEAR 328998 (or some such
address) and LOAD " 33000,
Re-save by SAVE "prog’ CODE
33000, length of prog as noted,
after yvour pre-loader program.
Now a simple LOAD""CODE
will be of no usel

Saving from different areas
of the System variables helps to
prevent others getting used o
the technigue. There are lots of
possible tricks which can be us-
ed, but none are foalproof, alf
vou can really do is make life dif
ficwlt and hope the would-be
hacker gives up.

Convertable?

Dear Sir,
Having used a ZX81 for years, |
have acquired a Spectrum,
Although | intend to keep the
ZXB1 and keyboard as a
backup, life would be much
easier if | could load my BASIC
ZX81 tapes into the Spectrum

to avoid the need to type
them all out again.

Do you Know of any conver-
sion tape still available? | have
tried ELR, Amearsham and Ness.

Mr. M., Anthony,
Cheshire

The answer is simple — nol The
ELR aneis the only one we knew
of, but this one only worked
with issue 1 Spectrums.
Perhaps if there is such a pro
duct in existence someone will
fet us know about it, Meanwhile
it might be an interesting project
for an enterprising expert out
there ;

David has dealt with the bulk of
the problems personally this
issue and we were left with only
these few. However, | will be
looking after this page for a
while to allow David to waork on
his new project so send in your
program, hardware or general
problems and queries to me:

Sparky,

Problem Page,

ZX Computing,

Mo 1 Golden Square,
London W1R 3AB

And | look forward to a challeng
ing and interesting time.

—




CLUB NEWS

ZX81 club

Dear Editor,

In March of this year one of your
rival magazines printed an ap-
peal, by myself, for ZX81
owners and users to contact me
if they were interested in
establishing a ZX81 postal
users club. Qver two dozen peo-
ple replied {including one each
from Canada, Germany, MNew
Zealand and Sweden). This ex
cellent response has resulted in
tentative steps being taken to
torm such a club.

Facilities and services which
we hope to be able to provide in-
clude: address exchange, dis-
count software lover50 titles at
less than £3 .00 each!], Interna-
tional and Junior sections,
newsletter etc

Therefore, | would like toask,
through your columns, that ALL
ZX8B1 owners and users, who
would be interested in joining a
club EXCLUSIVELY for them-
selves, please write to me at the
above address, for further infor
mation and a questionnaire.
Would all respondents please be
kind enough to enclose a
stamped addressed envelope or
an international reply coupon.
Many thanks!

Yours sincerely

lain Dale

78 Cobden St,

Thornaby, Stockton on Tees,
Cleveland TS17 7ET

Strathclyde club

Dear ZX Computing,
| am starting a new, nationwide
Sinclair User Club. Each week |
will send members a newsletter
which will consist of games
reviews, tips, short routines,
discount computer games and
more.

The cost of membership will
be:
Spectrum — £10 peryear or£ 1
per month.
ZX81 — £5 per year or £0.50
per month.

Your money will contribute
towards postage, discount
games tapes and to any other
surprises that may appear in the
newsletter. | think you will find
the lub good value for money,
but if you don’t enjoy it you will
have a money back guarantee
for the first two months.

If you are interested please
contact:

lan Kennedy
24 Waverley Crescent
Lanark, Scotland.

Spain

Hello friends of ZX Computing

| am the president of the pro-
grammers club of Castellon
(Spain), and | would like to know
people from all over the world
who own Sinclair, Commodore
or Astra computers,

We (the members of the club)
want to exchange ideas, pro-
grams etc without any financial
interest involved.

Qur address is:

Jose Manual Martin Sautos
Spdo 635, Castellon
Spain.

Penpal

Dear ZX Computing

| am fourteen years old, and
would like a penpal who has a
Spectrum 48K. | have an Inter-
face 2 and joystick for my Spec
trum 48 K.

Yours faithfully

G. Bentham

PO Box 73

Ngodwana, N.E. Transvaal
RSA 1209

While we‘re on the subject of 5.
Africa, we've had a letter from a
Peter Hupton, and also from the
‘£X Mushroom Club’, both of
whom are fooking for penpals/
new members but didn’t send in
their full addresses. Soif they 're
reading this and would fike to
wirite again with their addresses,
we'd be happy to publish their
letters.

France

Dear ZX Computing
| would be very pleased if you
would publish this letter.

| am French and live near
Paris, and | own a 48K Spec-
trum. | would like to become a
member of a Spectrum club as |
would like to exchange ideas,
news and programs with British
users.

If there are any clubs that cor
respond with French or Euro-
peanusers, please write tome at
the address below .

Yours faithfully
Pajard Jerome

57 Rue Segoffin
92400 Camberoie
France

Eire

Dear ZXC

| would like to tell any of your
Morth Kildare readers that | hope
to form a small club of Spectrum
owners. Anybody in the area
who is interested may write to
me, enclosing s.a.e., or phone
after 7pm at (045) 68144 .

Yours sincerely

Owen O’ Connor
Downings North
Prosperous

Co. Kildare, Eire

m
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Getting a program typed in is often only the
start of your problems. Ed to the rescue.

Typing in @ program is a useful
exercise. Apart from the pa-
tience required, technigues
learned and the end program to
be used, probably the most
educational part of it is tracking
down the bugs introduced by
yourself 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 is an art in
itself and needs some skill. So
here are some tips to help you in
yvour efforts when faced with
that cryptic error report!

1 NEXT without FOR

Look back through the program,
either the loop has not been set
up — no related FOR ‘letter’ =
MNol 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 ($) wariable, then that is
the problem. There may be mare
than ane variable in the line sec-
tion reported and you will have
to identify the offending one. In
a line PRINT AT Y ,X;A$ the
culpritcould be Y or X or A%. To
find out which of them is caus-
ing the problem (it may be more
than one) type in turn as a direct
command:

PRINT ¥ Enter/Newline
PRINT X Enter/Newline
PRINT A% Enter/Newling

MNote 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 A{No) or
DIM A% (Na). If the number in the
brackets on the line where the
error is reported is greater than
the one in the original DIM state-
ment, is not an integer or is less
than 1, then this report is
generated. If the subscript
number in brackets — is a
number then check and change,
however, if it is a variable then
follow the procedure for tracing
variables. It has probably ex-
ceeded the limits, look for lines
with the variable being altered
with + — ¥ /! if necessary add
limiting code. For example:

IF X >10 THEN LET X=10

4 Out of memory

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 ZXB1 SAVE the program,
turn the machine off and on,
then reload the program.

7 RETURN without GOSUB
Somehow the computer has
reached a RETURMN command
other than via a GOSUB instruc-
tion. Check a GOTO hasn’'t been
enterad in place of a GOSUB.
Check for a missing GOSUB.

B Integer out of range

An integer (whole number)
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 variables involved as
per report 2 and trace it back
through the program looking for
adjustrments to it by + — %/ :
Add limiting code if needed —
see report 3

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 withaLINE
number). Good programming
usually RESTOREs to the cor-
rect line number before using
READ.

| FOR without NEXT
See report 1 but this time the
MNEXT is missing!

MNote 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 satisfaction
from debugging as | do from pro-
gramming | do assure vyou,
howewver, 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!
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PROGRAMMING TIPS :

conversion tips

A guide to 2X81/Spectrum program conversions
from David Nowotnik.

The versions of BASIC offered
by the two ZX computers are
so similar that many programs
for one can be used by the
other. The ZX81 has only two
commands which are not pre-
sent on the Spectrum,
SCROLL and UNPLOT, and
these should cause you few
problems when converting
ZXB1 programs to the Spec-

trum (see Table 1).

There are quite a lot of com-
mands and functions on the
Spectrum which are not
available on the ZX81. A list of
these appears in Table 4. The
stars indicate those commands
and functions for which there
is no simple translation to
ZX81 BASIC. Those for colour
and sound can be ommitted;

but you will have to find some
alternative for the high resolu-
tion and file I/0O commants.
The command PLOT appears
on both computers, but the ef-
fect is quite different, so
beware! Another tip: PEEK and
POKE should be used with cau-
tion. In conversion, addresses
will almost certainly have to be
changed. Some of those

changes appear in the tables.
A command such as POKE
USR ““a’'. ... on the Spec-
trum indicates User Defined
Graphics; ZXB1 users don't
have this facility, so you'll
have to omit this and use a
standard character instead.

ZX81
SCROLL

RANDOMISE USR 3582

Spectrum

Comments

|f the program uses random numbers, they
could become rather predictable with the first

PLOT ¥, X

ar
LET t=USR 3582
PRINT AT 21 -Y/2,X/2;
UNPLOT Y, X PRINT AT 21-Y/2,X/2;

option, If so, use the second, using a variable {in this

case t) which is otherwise not used.

character.

graphics character.

Table 1 ZX81 to Spactrum conversions.

Print the appropriate quarter square graphics

Print a space, or the appropriate quarter square

Spectrum ZX81 Comments
BIN BIN allows the represen-
eg LET y=BIN LET y = idecimal no.) tation of a number in
10010101 Conversion to decimal: binary. On the ZX81 use the
! 10010101 =149 decimal equivalent, but
beware; BIN is often
12864 321684 21 used with User Defined
Add these numbers together when  Graphics, which are not
a 1 appears at the appropriate available on the ZX81.
position in binary.
READ/DATA LET READ and DATA are
eg READ x,y LET X=50C used to store a lot of
DATA 50,60 LET ¥ =60 information in a program. Use

LET instead.

DEF FN and FN
eqg DEF alx)=S0R x

The defined function can

LET X$="SQR X" appear in a string. Use

LET t=FN ati LET X=| the keyword for built-in
LET T= VAL X$ functions {eg SQR). The
equivalent of FN may need 2
lines, as shown.
FLOT no equivalent
SCREEN$

eg LET a=SCREEN$ x,y LET A=PEEK(PEEK 16396 Used in interactive games
+256*PEEK 16397 + 1 +Y + 33*X] to detect characters in the
display file. Note — this
formula only works when a
RAM pack is fitted.
Table 2 Spectrum to ZX81 convarsions.

H.
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ZX81 Spectrum

1 FRAMES
POKE 16436,255
POKE 16437,265

LET t=(PEEK 23672+ 266"

LET T={85535 — PEEK
16436 — 256 *PEEK 16437)

PEEK 23673)/50

/50 For times greater than 10
minutes, you can use byte

23674 as well.
2 Line number zero

POKE 16510,0 POKE 237586,0

(As the start of BASIC can
move, eg with microdrives)

use with caution.

Commeants
Both computers have a counter

POKE 23672,0:POKE 23673,0 which accurately varies by 50

every second. In the example,
use the first line to start the
‘clock’. The variable T will
have the time in seconds after
the start. The counter can
only be used for 10 minutes.

Converts the first line of a
program to line number zero.
which cannot be edited, and
s0 is protected.

3 RAMTOP

POKE 16388,X—256*INT CLEAR x Creates a safe area at the

{(X/256) top of RAM starting at address

POKE 16389, INT (X/256) x, for storing data, machine

Table 3 General interconversion hints. code etc.
BEEP i FORMAT X ATTR i
BORDER A INK * BIN
BRIGHT ¥ INVERSE FN
CAT Iy MERGE " IN 1
CIRCLE x MOVE " OVER *
CLOSE E OPEN i POINT "
DATA ouT 15 SCREEN$
DEF FN PAPER o VALS -
DRAW . READ
ERASE 3 RESTORE *
FLASH * VERIFY 5

Table 4 Spectrum functions not available on the ZX81.

; LAST K 16421 23560
Svstem Variables Conversion Table. MARGIN 16424 No Equivalent
Variable ZX81/ Spectrum/ MEM 16415 23656
MEMBOTT 16477 23698
T/81000 TS2068 MODE 16390 23617
NXTLIN 16425 23637
BREG 16414 23655 OLDPCC 16427 23662
CDFLAG 16443 No Equivalent PPC 16391 23621
CH ADD 16406 23645 PRBUFF 16444 23296
COORDS 16438 23677 PRCC 16440 23680
COORDS (Byte 2) 16439 23678 RAMTOP 16388 23730
DEST 16402 23629 SEED 16434 23670
DF CC 16398 23684 S PSN 16441 23688
D FILE 16396 No Equivalent SPOSN (Byte 2) 16442 23689
DF SZ 16418 23659 STKBOT 16410 23651
E LINE 16404 23641 STKEND 16412 23653
ERR NR 16384 23610 S TOP 16419 23660
E PPC 16294 23625 STRLEN 16430 23666
ERR SP 16386 23613 T-ADDR 16432 23668
FLAGS 16385 23611 VARS 16400 23627
FLAGX 16429 23665 VERSN 16393 No Equivalent
FRAMES 16436 23672 X PTR 16408 23647
. B
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Lineage: 40p per word.
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01 - 437 0699
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Semi display: £9.00 per single column centimetre. Ring
for information on series bookings/discounts

All advertisements in this section must be prepaid,
Advertisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on reguest)

* REVIEWS
. works extremaly wall
a greal deal of effort has
gone into making it user
friendly as well as
functional ., a very
worthwhile package™
-CRASH
"...an expert system . .
incredibly easy to use”
-Popuiar Computing
Weekly
well produced ., .8
waorthwhile addition to
your toalkit™
ZX Computing
. onae of the most
useful programs | have
ever used. Makes 'xyz"
look very childish and
useless. A software
company ta keep an

eye on™
-ZX Appéal (Canada)

CAR CURE will transform your microintoan  + COMPREHENSIVE
expert mechanic to help you find faults on -+ 800 faults

your car and then determine the cure.

+ 300 symploms

Technical Colleges buy CAR CURE to help POWERFUL
students learn about the faulls cars suffer, as + Discover faulty parts

wall as their symptoms and cures. Now

you oo can benefit!
Complete with comprahensive 5000-word every part

User Guide and packaged in a long-life

for every symptom
+ Display faults for

+ Recommended cure

plastic wallet. Export orders get American for every fault
English cross reference. All for less than + Trace symptoms of
many garages charge for an hour's work! any fault

Cassette for 48K Spectrum (microdrive

+ Identity faults causing
two symploms

transfer instructions free, on request) and + Mark items for

Amstrad CPC484 at only £9.95

aasy reference

Disc for BBCB fsrate 40 or 80 frack)at £11,85, + Eliminate faults

pk

checked OK
+ Review progress on

T SMTRGN B

difficulty
PROGRAMS TO HELP YOU t g::;fﬁ::gn03|s in
DEPT ZX, 4 CLARENCE DRIVE, EAST GRINSTEAD,

WEST SUSSEX RH19 4RZ

OTER
GAMES i

PAASLOES AVENUE,

GEMHAM RMOD SNX

120

Telephone (0342) 28188

RESERVE
THIS
SPACE

RING
01-437 0699

SINCLAIR 16K rampacks for
Z¥B1. £6 including VAT & pé&p
Halbar, Unit 1, Buny Walk, Bediord,
Beds

Send your requirements to:
DAVID HORNE

ASP Ltd., 1 Golden Square,
London W1

XXX VIDEO

Telephone (day or night)
0373 - B30563
FOR DETAILS
Glossy list from: XXX Video
Club, 2 Streatham High Rd.,

London SW16
(You must be over 1810 ask for datails)

EDUCATIONAL
SOFTWARE

SINCLAIR SPECTRUM 48K
MATHS (basic)
B-11 YRS
Addition, Subtraction, Tables, Multipli-
cation, Divislon and Fractions. Timed
exercises and pupil assessmant. Various
difficulty levels
SPELLWELL
Randomly generated words of 5-10
tetters. Ditferent format option. Large
letters, An excellent spelling aid for all
ages
£5.50 ingc VAT and postage or £9.00 both
CassalleEs
EDUCATIONAL SOFTWARE
20 Beaufront Road, Camberley
GU15 1MF. Tel: 0276 23819

BOO

mental
potentials

These are the words of Albert Einstein, the
greatest physicist of recent times,

L Ron Hubbard's discoveries in the field
of the mind prove loday that Einstein was
right

In his book "DIANETICS: The Modern
Science of Mental Health” L Aon Hubbard
1akes one more giant step in this direction.

He rinvirals how anyone can use his dis-
Coverss 1o isclate the exact barriers that
have so far prevented peopla from using
their mental potentials o the full.

Mare and more people from all walks of
life use Dianetics technology today

The many written reporis on their sue-
ce5s ara the best proof of the guality of this
book

Fing out for yoursell, Order your copy of
this remarkabla book today,

Frice £3.95 paperback £17.50 hardback
Make cheques and POs payable to 5. H.F.
Send to Church of Sciantology, Saint Hill
Foundation. FREEPOST (ZX1), East
Grinstead, Sussex AH19 424 (no stamp
required)

Einsiein

HALLEYS COMET in Planetarium
setting with Orrery, A superb edu-
cational production for Spectrum
48K. See Halley's visit in the com:-
fort of your own home. Produce
slar maps or planetary orbits for
any date, today, yesterday or the
future. An astronomical experi-
ence. Only £895 from Anima
Scientific Computing, 33 Lilac
Walk, Hebburn, Tyne & Wear

INTERFACE 007

The Ullimate device to transfer
ANY program, even Hyper Loads
o a Microdrive, (Wata/Disc

driver versions available shorily)
Simply load as normal, press a
button on Interface 007 and the
program freezes. Press a key &
a special copy Saved to tape

Reload this by MERGE ' " Enter
GO TO 2 and program virtually
jumps onto cartridge. Cartridges
Load independent of Interface
INTERFACE 007 . £29.95
us £1.50 Reg
0 a5 Europe +£2

ZX-GUARANTEED (Dept ZX)
29 Chadderton Drive, Unsworth,
Bury, Lancs. Tel: 061-766 5712

e
rg +E

INCENTIVE
£6.95

FREE SPECTRUM software loan
when you join our library. Games
educational /utilities available. Full
details from ‘Cygnet Software’, 412
Fulbridge Road, Werrington, Peter
borough, Cambs. PE4 6SE.

COLLECTORS! GEOLOGISTS!
Identify those rocks and minerals
with two quality programs and
comprehensive instructions for the
48K Spectrum. Send £3.75 to D
Carmichael, 8 Sandown Close,
Tunbridge Wells, Kent
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TO ADVERTISE YOUR REPAIRS AND
SPARES SERVICE PHONE DAVE

FAST LONPL

= b

Are you fed up with walting weeks for

- Why not try the Ex|

+ All Micros insured

VIDEO VAULT LTD

ris, we offer a ful

urney.

01-437 0699

CO OCo0
LININCT IIQS

e e e S ——
= VIDEO VAULT INTERNATIONAL =
10« REPAIR SERVICEEY

ectrums repaired for £19.95 inc. Parts, Insurance and P & P No Hidden Extras, =
C, Commadore 64, Vic 20, Atari, Quoted for

ur Home Computer to be repaired!!! -
repair service on any Home Computer,
All repajrs carry a bull 3 months guarantee, plus on every Spectrum repaired we
send you a free game worth £5.95 for your enjoyment and pleasure.
* While you wait Service by Professional Computer Engineers.
# 3 Months written guarantee on all repairs.
¥ International repair company.

All computers sent by mail order turned around in 24 hrs.
* Most Spectrums uriirﬂl within 45 minutes.
or return jo

* Open 7 days a week./Keyboard faults only £
* School repairs undertaken-discounts -\rnrl.
* Free software with each Spectrum re
* Over 8 years experience working wit!
ONLY GENUINE SINCLAIR PARTS USED.
Phone today for your free estimate or send your computer to us with £1.75
(UKEIRELO.M. C.1) or £2 40 {Europe/Scandinavia) we will contact you the
same day by phone or 1st class Mail should you require quotation first
TRADE ENQUIRIES MOST WELCOME.

Na
WE DO Mo ¢y
riker ARG
LR AN “AVERAGE ey
ble.

rlﬂd worth £5.95.
computers.

ACCESS WELCOMED

SPECTRUM REPAIRS
Al repains of feed prices, regardiess of iaul
by our fully cuolified st

Spactums

Kﬂ‘ﬁurdhul' 1200
I Printes 1500
nlerocae | 1800
inhadoca il 1500
Microdiye 1E.00
48K Upgrodes 2RE0

Please ancise £1.50 p+p for each fam sent
ond 0 bred descriphon of ke le.
Mlicro ; Men, The Old School, Maln Sreel,
Farced, , PET 1D8,

Ofher makes quoled an reguest

SPECTRUM REPAIRS

£16.95 Inclusive of labour parts and pap.
Fast, reliable service by qualified angs.,
average repair 24hrs. 3 months guaran-
tee. For help or advice ring:
H. 8. Computer Services, Unit 2,
The Orchard, Warlon, Preston,
Lancashire PR4 1BE. Tel: (0772) 632686.

BBC SPECTRUM REPAIRS
*  Spectrum repairs £18.95 inc, parts,
Insurance and p.p
+ BBC B repeirs £18.85 + parts,
insurance and p + p
Send your computer with cheque ar

FAST SPECTRUM
and
BBC REPAIRS
AVERAGE £15
FIRST CO. IN ALL UK, TO
INTRODUCE WHILE-U-WAIT
SERVICE. NOW FIRST TO

OFFER AN INTERNATIOMNAL
REPAIR SERVICE.

& Most Specirums repaired in 45 mins

* Please phone for appointment first

*= or phone'send Spectrum for free
estimates, enc. £1.80 (UK. 1LOM
Eire, C.1.) £6.50 ( Eurapa/Scandinavia}

* No hidden handling charges

® 24 hr turnaround

® Every micro insured for returm journey

* Dpen till Tpm. Mon - Sat.

"l have come across a firm that will be
more than willing to advise you as fo
how to remedy your problem. They are
called MAN-COMP, and as well as
rapairing faulty Spectrums, are also
quite willing to discuss your problems

THE LOGICAL CHOICE

Telephone: Glossop (STD 04574 66555/67761
140 High 5t. West, Glossop, Derbyshire, England.

with you, and offer reasonably cheap,
and (more imporantly) correct curas.”
Fhil Rogers 'Peek & Poke', Popular
Computing Weekly, Jan 1985, {Vol (V
Mo. 1)

P.O. far £18.85 and description of fault
o SUREDATA (ZX).
Computer Service
45 Wychwood Avenue, Edgware,

COMPUTER REPAIRS |

Wie i e eperis, having senvced Snchir computars
since: the intoduction of the ZX80
Dion't washe money on estmales - we iegair Sincli
compuiérs af price quoled [nclusive parts, lataur,
postage, AT, imespeciive of faull. Mo hidden changes,
Repairs quaranteed for 3 months, Spectrum £17.00 ZX-81 £12.50
F18.75 inc parts Spectrum 16 1o 48K upgrade £25.00
1.50/nc parts (inc. parts, VAT and return postage)
For a fast and reliable service, send
mahgine, brief deacription of fault and

SINCLAIR
COMPUTER REPAIRS

All machines despatched within 72
hours of receipt

Middx, Tel: 01-951 0124 PL53
MANCOMP LTD.
(Dept ZX),
SINCLAIR SERVICE CENTRE Printworks Lane
L]
1|’:'|151 Fepairﬁervécc for quchurnnl. ZKF!:. Manc"lester,
il s Mmicr } I
(EI;-FIIY“BI:E!91G irrr-giqalc ;n::Ln.m by“g'usr M19 3\] P.

HNC gualified staff. Average repair
cost £15 but for free estimate send your
machine with £1.85 (return postage)

Tel: 061-224 1888.

with a brief description of fault. Turn- :
around approx. 24hrs, Established " \
International Service. Our work is fully z —;-‘
guaranteed. Personal callers welcome g .
GUANTUM e
33 City Arcade, Covenlry CV1 3HX

or phone (0203) 24632 or (0203) T14080

1875 inc parts chegue or postal order to the experts:
aisg Capital Computer Services,
BALC..... 3 2000 + parts Sinclair Depl., 44 Rich's Road,
Elictra 10.95 4 parts Cardiff CF4 4AA.
MW 1508 Tel: (0222) 614401,
Compuler Refaiivs plaase phane
fov Special Trade Frce

Gall or send with cheque or P.0.

T.V. Servicas of Cambridge Lid.
French's Road, Cambridge, B4 3KP
Tel (1223 311371

COMPUTER REPAIRS

Commodore 64 £15.00
Vic 20 £12.50
Spectrum £10,50
QL £30.00
1541 Disk Drives £20.00
and all Commodore systems.
Send faulty machine with note
describing fault to:
Trident Enterprises Lid.,
37 Linden House,
Common Road, Langley,
Slough.

TEL: 0753 48785,

Overseas enquiries welcome.
[Abowe pricas are exclusive of
parts and VAT)

SPECTRUM REPAIRS

We expertly repair Specirums
for €17 inclusive of parts and
labour and return postage.

Spectrums upgraded to 48K for
£34 inc. P&P. All keyboard
faults cost anly £12,
R. A. Electronics,
133 London Road South,
Lowestoft, Suffolk.
Tel: (0502) 66289.

SPECTRUM REPAIRS
A Better Deal from Micro-World

* REPLACEMENT OF MIC, EAR & POWER SOCKET
KEYBOARD FAULTS: Replacement of Membrane.
Mat & Plate (Note all three are replaced)
NEW CASE UPPER & LOWER Inc new keyboard as above £17.95
ALL OTHER FAULTS 16K Spectrum £17.95 48K Spectrum £22.95
POWER SUPPLIES (Spectrum — ZX81) £9.95;
16-48K UPGRADES (12 months warranty)

® Prices fully inclusive of VAT & Beturn PAP

® 48hr turn round on most machines

& 3 months warranty an repairs

® Send SPECTRUM ONLY sultably packed clearly stating
fault, your name & address, chaque or postal order to:

Micro-World Computers (ZX)

1006/1010 Manchester Rd, Linthwaite, Huddersfield HD7 5QQ
TEL 0484-846117 Showroom open 9-5.30, 6 days

ZX SPECTRUM REPAIRS
CHECK THESE FACTS
1. FAST RELIABLE SERVICE
2 QUALIFIED STAFF
3. IMONTH GUARANTEE
+ + FREE POSTER + +
Send your machine only
Plus a cheque/PO for £18.95
To: MICROTRIX
24 Gt Moor 51. Bolton BL1 1NP
Tel. 0204 388176

TO ADVERTISE
IN THIS

SPACE RING
01-437 0699
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SPECTRUM REPAIRS
Guaranteed Six Months
We have been maintaining all typas of com puter systems from mainframes to micros
for over 15 years and offer you:
* Full overhaul and update with each repair
* Six months warraniy on whole computer - not only the repair done
* 24nr lurnaround on most faults - including soak test
* returned to you by first class post fully insured
* Freapost - we pay the postage both ways
® Al inclusive price for any fault £20
MP ELECTRONICS (ZX), FREEPOST, DEREHAM, NORFOLK NR18 28R
Tel: 036287 327
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* Swuper sharp text

adapt electronicr

20 Starling

or to your Specirum
=111 b eolour graphics #

® Trua TTL/ARAIOgUE oulpuls + comp syncs

= Monitor quality piclures -

= Suits AGHE monitors & monitorn/ TVs

* Simply plugs into expansion por

* Mo separale power supply required

= Mew through port version. Allows connection of modems.,
|oy-stick interfaces. ot

Price £34 85 or £36.95 (through por) + £1 pAp many addons part &

software SAE for details

no dot craw!

Close, Buckhurst Hll, Essex 1G9 5TN
Tel. 01-504 2840

THE LEADER

LZX-GUARANTEED has established
itzelf as the leading supplier of GENLU-
INELY easy to use tape utility pragrams
for handling ALL types of programs,
even the Hyper [erky lone types. We
also supply tapes to transfer your
progs to Microdrive, etc. Send stamp
far full list

ZX-GUARANTEED (Dept ZX)
29 Chadderton Drive, Unsworth,
Bury, Lancs. Tel: 061-766 5712

BURGLAR ALARM Equiprment.
Please wisit our 2,000 sg ft
showrooms or write or phone for
your free catalogue. CWAS Ltd.,
100 Rooley Avenue, Bradiord BDB
1DB. Telephone: (0274) 731532

Hire & Exchange Software.

Exchange your software! Phone or
send list of your software and ask
for details. Seftware hire! Mo
membership charge. P&F free.
Hire tapes from £1.50. Phone for
details.

T & P Software, 4 Maine Road,
Mewland, Drax, Selby, North Yorks.
Tel: 0757 6187007.

IK/M16K ZXB1 high guality sofi-
warel Also ZU.C. exclusive
281 world wide club. For details
send an SAE to: ACV., 1 Foxwell
Square, Southfields, Northampton
MNMN3 5AT, England

ZX COMPUTING
CLASSIFIED ADVERTISEMENT — ORDER FORM

It you have something to sell now’s your chance! Don’t turn the page — turn to us!
Rates of charge: 40p per word per issue plus 15% VAT (minimum of 15 words). Please state

1 GOLDEN SQUARE, LONDON W1.

| ACCESSORIES | UTILITIES

* Connedt a monif

TAPE TO DRIVE TRANSFER OF RECENT

PROGRAMS

3 ﬂE‘H
ot

SPECTRUM awners can even transier many of the LATEST fast/jerky programs to thair
drives at LOW COST with our software and Information sheets, Ne risk as our programs
carry our MONEY BACK GUARANTEE (not updates).

Firstly you will need ocur MD1b (for m/drive) ar WD1b (for Wala or disc drive) programs
that give you the tools to convert programs, Includes the ability to chop/split byles in
one go, byles mover, “VAL" creator and REMEKIIl, make visible etc. FULL manual with
example transfers. MD 1b or WD 1b cols on lape £6.99. "MD 16 manages more programs”
— Your Spectrum

To manage the latest programs you will also need our T7 program which INCLUDES
tha ability to ALTER fast/jerky loaders to “normal”,

I

“Features Baud rate measurer  “Jerky detector
T7 cost £6.50 on tape. On M/drive cartridge £9.99 {incl MTE, an extra M/drive utllity).
we T,
X >

LERM INFORMATION SHEETS

Each sheet gives you the DETAILED instructions (using cur softwara) required to
transfer ta your drive 8 of the more POPULAR programs, They cost £2 EACH plus SAE.
Up to sheet 5 available

SPECIAL OFFER — TRANSFER PACK. Buy MD1b+T7 on M/Drive cariridge +
INFORMATION SHEETS 1-3 for £15.50 (other drive owners get WD1b+T7 on tape +
sheets for same price)

UPDATE SERVICE: Send old tape + large SAE to get a £2 REDUCTION, OVERSEAS:
add £Y Europe, E2 others for each product. SAE for enquiries.

LERM, DEPT ZX, 10 BRUNSWICK GDNS, CORBY, NORTHANTS NN18 9ER.

£5.25

£7.00

i
I
I
I classification and post to: ZX COMPUTING, CLASSIFIED DEPARTMENT,
I
l
I

£8.75

£10.50

£12.25

£14.00

£15.75

£17.50

Please place my a

Order for (delete as necessary) E.

OR Debit my Access/Barclaycard
(Delete as necessary)

dvertin ZX COMPUTING for

| am enclosing my Cheque/Postal Order/International Money

. (Made payable to AS.P Lid)

All classified advertisaments must be paid for in advance.

issues commencing as soon as possible.

Please use BLOCK CAPITALS and include pos! codes.

Name (Mr/Mre/MIBS/ME) .........ocoooooiiiiiiiininiiininirriereeieessn
|dedale sccoraingry)
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DURELL |

AN software getting harder

|
i
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SPECTRUM <o
& ) 6@9 b,
AMSTRAD ﬁ -,

R.R.P.£8.95 ,'é |
&L

DURELI_ sales dept., i iﬂ’* :
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Castle Lodge, Castle Green, Taunton TA1 4AB "5@




