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TECHNICAL DETAILS

3.5" 250K disc drive

Double density disc interface

Parallel printer interface

Joystick interface

Video monitor interface

Peripheral through connector

Built-in power supply

Utilities on ROM including format and verify
RAM disc facility

Random access files supported
Connections for second upgrade

Comprehensive user manual

""Recommended’’ - Sinclair User Buyers' Guide

Discovery —
helps your
Spectirum
make all

the best
connections
for only £199.95

In one simple step you can now transform your
Spectrum into a complete computer system.
Discovery from Opus Supplies is a sophisticated
computer nerve centre combining not just a
powerful 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 syslem can offer your Spectrum so
many options - allowing you o play the very latest
games o1 providing facilities for serious business use
Discovery's specification includes over £300 worth
of Spectrum peripherals and yet, at just £19995, this
remarkabile allin-one system costs less than a disc
drive and interface combination

Just connect Discovery to the rear of your
Spectrum and you've siarted the transtormation.
Now you have immediate access to the very latest
Japanese 3'2" disc drive controlled via a powerful
and ingenious double density disc interface. 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
all iape-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 built-in Discovery inlerfaces link-up
o a video monitor or incorporate your own choice
of peripheral using the through conneclor.

Whether you choose Discovery for games or
business use you can rely on a compilete range of
readily available disc software produced by many
of Britains leading software comparnies, and our
price of £19995 includes an unbeaiable 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 O737-65080 for details of
your nearest dealer, or to order your Discovery

Trade and export enquiries welcome
* Frice 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 superb
machine, at first in specifica
tions only but latterly, as the
QDOS 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 stillto be
completely exploited. The big
gest problem was (and still is in
my expenencel the microdrives
Even with a computer new in
August, alter making only six
backups from Quill (for the pur-
poses of reviewing disk drives)
the original has been ruined.

then, but even so the OL now
fepresants aona of the best valiie
for monegy deals around. So
more people will buy the
machine, therefore the software
market will {hopafully) expand
and programs will become more
available, there 15 quile a
reasonable amount availlable
already (though the qualty of
some is rather dubious), the cost
of software should come down
and hopefully the QL should
fake 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 banefit
from the judicious use of

graphics. We have attempted 1o
cover a wide area in this feature
and we are sure there Is

something here for you,

Disk drives are the answar 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
ke hot cakes!

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

L e e e e e e e L e = e e =
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whatever your particular in
tarest
And, last but certainly not

least, may we allwishyou avery
happy ZXmas and one QL of a
New Year!

Ray and Chff

Cribbage

Dear ZX Computing,

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

1. You must ‘peg into the hole®,
ie score exactly 121 points.

2. You cannot go out on a Jack!
(lmeanwhenyou'reon 119 and
the other cuts you a Jack).

| cured this with the folowing
lines:

28925

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

The flollowing amendment is
also required

BO20 IFk=11 THEN
must be amended to

B020 IF k=11 AND siplayer)
119 THEN

| believe that | have sufhiciently
tested my version of 1this pro
gram (15-20 times) tobe able to
say that, not only does it work
but, due to the Spectrum’s pen
chant for flushes, it can also find
itself the occaswonal ‘pegging
hand when the crunch comes
As the Spectrum has won a few
more games than | have, the pro
gram doesn’ t seem 1o lose any
quality by iniroducing 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 hne
9550 PRINT AT5,0;"Acard is

now' Cowtlromthepeck " "Ha
jack s cut’” “‘from the pack
then" “‘the dealer gets'" *'2
points, unless’”™ “"he already
has'' 119 points (vou" "'can
net go oul on™ "a jack).”

‘PALSE 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
wail for the kit to arrive
(understandable, due to the
summaer 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 interasting, helps to
reduce the frustration of waiting
and may well prove useful when
the upgrading kit arrives
Y ours sincerely,
Philip Baker
Wast Germany

What does it do II?

Dear Sir,
| have just read the article "VWhat
does it do?’ by John Ure. | have
follow ed 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 wemnt
logether in a few minutes and
worked first time. | then bought
Tasword 2 and ten minutes’'
work amending the program a
cording to Tasman instructions
saw it saved ona Microdrive car
tridge. At this point, it was clear
that Ineeded a decent keyhoard,
so | opted for the expensive
Transform unit. Delivary was
prompt, tendays and fittingwas
easy, about fifteen minutes. The
next siep was a prnter, so once
again | went io Transform and
bought the Smith-Corona TP 1.1
asked Transformtosendit tomy
work address, and they actually
rang me up atwork tocheck that
| had the RS232 conneclor |
had not given my work phone
number! The printer arnved two
days later, ten days after it was
orderead. The Sinclair RS232
connéctor came into use and
after amending Tasword 2 toin
clude the baud rate and saving
the amended version, | was in
business. The only problem | had
was how tounderline, so lwrote
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
anymore and amendment of
mistakes is easy with Tasword
2. | can also store a balance
sheet on Microdrive and by mak
ing a few simple amendmeants, |
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 sach meating.
Finally, | can recommend
Transform for quick service and
a very sensible approach lo
customer relations. | also
bought from them a Microdnve
cartnidge box and a dust cover {or
the keyboard; this was not im
mediately availabile, 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
month'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 demanstration pro
gram | noticed an omission in line
80, this should read: LET
X=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 issue) .J,
Masters could probably make use
of an excellent article on this
subject by Duncan QOverton in
the Feb/March 1984 edition of
ZX Computing.

Yours faithfully,

Chatterbox

Dear Mr Elder,

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

| thought | had better let yvou
know as wellin case you get any
comeback from disappointed
readers.

Having just received the
latest copy of ZX Computing, |
was flattered that you had con
sidered my program 'ZXylo
phong” worthy ol inclusion in
your ZX Chatterbox column

Unfortunately, in the transi
tion from the SFSC Newsletter
to the hallowed pages of ZXC,
an essential ine of text went
missing, namely ‘Sel 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 81s 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 wniten il
you know that the sound can be
channeled into 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’|

other publications don’t reach! -
Keep up the good work!

Sinceraly

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
bean saved to a ZX microdiive
cartridge.

The problem anses when you
CAT the microdrive; the CAT
doies not tell you what type of
fileis) they are, whether:

a. Program file
b. DATA file

c. SCREENS file
d. a CODE fila

While | was fiddling with SAVE
ing a file in different colours |
noticed that | could SAVE pro
grams and file with all soris of
colours, But of course the file
name should not exceed 10
bytes, f while SAVEing a file
yvou 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:

SAVER® "M 1 : " namexxxxx
DATA" DATAI ) iwhere DATA

J.M. Thorp Congrawulations on your cal in the quote marks is extended

Swindon umn - it should reach the parts mode D.)

Kempstun (3 In your article 'A Present like this to begin with only Psion
from Uncle’ you gave a method know. The routing can now be
for altering the address at which  saved and loaded back to any
the m/icode works from by alter-  address. Just call the routine

Dear Ray, ing the absolute jump address from the loaded address and

| have some comments 1o make
on your April May edition.

Where was the latest edition
of light screen designer? | 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 CHRS 0 this stops
the interface sending its own
control codes, leaving the user
incontrol. All that is now neaded
is for the user 1o enter as part of
his program the lines of basic
detailed in his printer manual for
the facilities required

For example, for my Epson
RX 80 entering the line

LPRINT CHR$ (270):CHR$ (14);

will switch on the enlarged print
mode.

Why not change the instructions
to relative jumps. Then the
routineg will work from any ad
dress without further changes
The ZBO JR instruction
allows a program to jump up o
either 127 bytes forward or
128 bytes backwards. This is
quite adequate for the large primt
routing, To make the alterations
LOAD the routine to its normal
address of 32256 and then
enter the following POKEs:

Why the routing was not written

hey-presto it works!

The program 3 that you pro
vided to alter the m/code does
not work! In line 10 you INPUT s
and then CLEAR s-1. This
makes my issue 2 Spectrum
forget the vanables! Giving an
arror code, Was this routing
tested?

Thanks for the good mag and
please give us more light screen
designer!
¥ ours sincerely
Ed Corteen
Wiltshire

POKE 32341 24
POKE 32342 ,172
POKE 323430
POKE 32361 .24
POKE 32362,181
POKE 323630
POKE32409 24
POKE32410,149
POKE324110

The JR instruction
jump minus 84 bytes
now spare!

jump minus 75 bytes

jump minus 107 bytes

ZX COMPUTING DECEMBER/JANLIARY 1985

MU namexxxxx SCREENS
“SCREENS (where SCREENS in
the guote marks is extended
moade /symbaol 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
namexxxxDATA if a Data file
namexxxxSCREENS$ if a Screen
namexxxxCODE if machine code

Of course when LOWDIng 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 sincerely
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
eqg Collins Gem, and you can
make some very good software
for yourself,

So thanks Sinclair for your
popular inexpensive, brilliant
computers. f you'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
Crownhill
Plymouth

Mancomp

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

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

7




WELCOME

short visit my Speclrum was
working faultlessly

| would ke 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,

lama ZX Computing reader and
enjoy your magazineg very much
| particularly enjoy your amus
ing, topical carntoons, | enclose
my own cartoon which | think
vou may hke. | would be
delighted if you would publish it
Y ours sincerely

Una O'Cannor

Co. Kildare, Eire

And we're delighted o publish
it. Una's cartoon is printed
elsewhere in the letters page

Avast behind

Dear ZXC,

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

my program ‘Voyage of Perl
(ZXC Aug/Sept)

The following corrections are
required to reflect the onginal:

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 botlom
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
1o box 4400.

8. Add anarrow from box 3900
to box 4400 .

9, Add an arrow from the *Trade
Routineg’ box to box 4400.

10 . Delete the hornizontal arrow
to box 1645,

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

The rest of the article is splendid

sobelay keel-hauling the cat

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

Morman Brooks

Snodland, Kent

Oh well actually to be faw, it
had nothing to do with our
Ivpesetters (who are a splendic
bunch of people, especially

smnce they can cause us alf sorts
of problems if we don't keep
them happy). In actual fact it
was all Jerry's Tault JBrry Is
the chap who does all our art
work for us, and we don’t have
to keep him happy at all. So,
memao to Jerry: IT'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 10 you.
First, the reason why listings
are sent in hex 18 that it's
shorter. For example, AF B0 3C
three bytes in hex t1akes 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,
50 you can write long
statements like AG B4 CO. In
decimal, because the length
varies lie 201 or 15 one has
two digits, the other threel, you
must divide them with commas
i, 166,180,192 .50, hex really
15 more convenient.
As for D.J. Shellhorn’s letter
about sound, six and eight chan-

AND NOW FOR. THE (ATEST /N SMELAIR
MINIATURE TV’ S . .
BEAUTY |s WoRMNAS A CoNTRACT LENS!

THIS LiT7E&E

nel sound can be made by inking
the three channel sound and 1/10
interfaces from Wilham Stuan
Systems. Just one of these in
tefaces will provide three chan
nel sound and sixteen 10 ports
Two units will provide six chan
nel sound and thirnty two 110
ports, while three units will pro
vide ming channel sound and 48

/0 ports. However, no more
than three umits can be linked
togather

HHinish by congratulating you
on your excellent magazine
Yours sincerely
Simon Bryan
Nr. Newbury, Berks

'81 tips

Dear ZXC,
In reply to G.M. Ranes, | would
be happy to swap ZX81 adven
ture tips if he would ke to con
tact me

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

Planet of Death wear the
boots to retneve the gold coin
from the lake. Guards can be
bribed. ARer finng at tha force
field, dance to the music playing
on the radio,

Inca Curse in the firé room,
gel 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
Unsirap parachute, do not go
south, go west twice. Give the
beads to the native woman w ho
will drop a knife at vour 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 sincarely
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 draft or postal order. All orders
miust be prepaid: we send your programs as soon as we
get your money! I1's faster to order by phone from any
country with yvour VISA, EUROCARD, MASTERCARD or
ACCESS. Call 01-846 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&p. State choice on order form,

A VERY PROFESSIONAL SERVICI

AND LIKE A BREATH OF FRESH AIR
(G Mills, Surres

HITSQUAD!

THEY SOLD A MILLION" HAS TO BE OMNE OF THE BARGAINS
OF THE YEAR! D o Lape vou gl four greal programs lor The
price of one. BEACH HEAD from LS, Gold. JET SET WILLY (the
orrginal version) from Software Projgects, DALEY THOMPSONS
DECATHLON from Ooean. And SARRE WULF from Uliimate
ﬂrl;lnai prices iolalied over EX0 lHﬁ\unrF Cassefie [9.95

AMX MOUSE

Al last The famous MoOuse funs o YOUr Spercirum Thie

padkage includes yvour mouse plus four programs, AMY ART a
|1I.;1\".,: program full of wons |_'|..|i' OOown menus, poinlers
Not just fof fun, but OK for enginesringarchitectural
lrawing, too. AMX COLOUR PALETTE lets you fill in with
colour any drawing from AMX ART. AMX CONTROL allosws
17 WL F A plograms. ICODN DESICNER

s for ws

0 e Thie it

creates and stores

g ki ame with m ale. sl £TO Q%

THE UNICORN

(Mfers more than fust larger programs if's &N most
sophinhicated and when you condider thal there's also a
built-in joystick port, il really does look like Mikrogen have
macle a hr.l'.j.«'urhrn:l.:;_g."' (Crash/The first ever Spectrum
ORS00 COME Willh 118 OWwWn intertace, 1o tuim 0 inlo & (=18
game! And there's a head alignment routine, too. Load/save
tofram tape/micradnve. 14-page lustrated paperback with
Cluss for the adventure. Map of the game. Even a4 Helpline
phone number, And b 500 locations 10 [T
adveniure. [Mikro-Len) Casselleinteriace £14.95

WORM IN PARADISE

A brand new adventure system from Level 9 is a major event!

Y your own programs. The

whidile

Hore in this graphi

More text than ever, by compressing ondinary English over
50%. Vocabulary ower VW words! Undersiands mose
commands (han any other adventure, Pus 200 pectures and

now, with mult-taskeng, he

game does nol stop while the

picture 5 drawn, Mo more walting® Amar R Lewel 400
Cassetle E9.95

Mato Alert

Moy ﬁamn

NATO ALERT

A W Afgame & malati NE a4 o= ear |||'1|||r1 " ||||.|-|'||'
r:l“nun‘\-'\l{:l and Warsaw Pact forces. 1 or 2 players, 5 skill
lewels. Up to 271 different chjrctives may be chosen, o
determine length of play. ( amplex rearrityenigly realistie. Map

Ip. Hints given, oo, Mo Stick. (CCS Canaelle £5.95

graphics he

HACKER

Hacker is not ke other computer games. We've old yvouw
how o load the program. Every r."-.-.-~|.; else s up o yow, A
..rr',.||-f.1‘r' hacker would l[:l'l.l.'l'f'(j by triab-and-eftor and that's
how yvou play this game.” That's what the inlay card for
Hacker' savy. S0 we won't tell vou how W0 hind ot atsoul
Magma Lid. or where your 5KLU"s phiasmon valve is, or even
'h-hn.l-r vour vital SREL) . But there are good maps lots of
animated graphics and plenty of messages! The more you
discover, the more you emoy i1, [Activision] Casselie EB.00
While you're at i, why not buy yoursell the "HACKER'S
HANDEBOWIK '1'-":'|"-"H'-' pag werbiack) for just £4.95 as well?

MARSPORT

This i what the Lids have been waiting for, an advenfure
Rame with destruchic
iPopular Compuitir
st i is one of the be
an a Spectrum! ™ (CrashiDun

i as well! The best yel from Largoyie !
ek fty fust waltch John Marsh

ANimalion g
Darach

Wi fVIeF een
space! Mot really, but
Commander Jahn Marsh has the same walk a2 Cochulainn
Brilliant animatosn, withh much ||11||.'||.n-1| WY, DEAD and SAVE
avallable, (Gargoyle) Cassetie £9.95

NOW GAMES

Excellent value showld keep vou busy for months I

you're new o compuling,  yvow're  laughing Popular
Lomputing WeekiviThin compilation tape continns LORDS
OF MIDNIGHT (Beyond): BRIAN BLOODAXE (The Edge):
PYIAMARAMA (Mikrogen): STRANGELOOP (Virging: FALCON
PATROL 2 (Virgiml: ARABIAMN MNIGHTS (Imlerceplor) 1t s
astonishing value for money. (Virgin) Cassette EB.95

SORDERON

Combines the bes! of fext adventuring with the highly
successful Landwcaping lechnigques o produce a game that
&l mew itveriure sfandarcly i iTHHe L.armer) A Preie
successor fo the realms of 'nl!{l'l'ru.c.ﬂl' definitely shows the
way forward iSimnclar LUser) 4,700 bocations, 750 word
vocabulary. 3 sentence command recall. Now you Can ee
every step ol your quest and talk 1o the characters you moeet!
Cheat Sheet available from Beyvond il yvou get stuck. Score
Al SANT Bewiandl Casselie £9.95

YOULVRE GLTTING BETIER WITH

i

IVERY CATALCHLUI

k. Voldkoar, VW, Carrmuanm

MONOPOLY

An pxcelient simulation vastly superior fo the other, non-
authoricad versions the graphics are very realistic.” (HOW)
MNew Oificial Monopaoly, with 1D board view: for 2 1o b players
any of all of whom may be the computer. Specity Ir-nqlh ol
game if you wish. Mo Stick. [Leisune Cenius) Cassetle £9.95

BORED OF THE RINGS

An  excellent and wvast parody Challenging and
dimasphencally  written (Popular Computing Weekly)
Enhanced version of this huge, funny, beautifully graphical

adventure spood loads in 4 parts. Mo Stick.  [Sihersolt)
CASSETTE £6.95

POST TO: SPEEDYSOFT (zx15)

OR charge my VISAVACCESSTURDCARDVMASTERCARD

Signature Expiry Date

Please write clearly. It we can't read it, you won't getin
Name

Address

Fostcode
PHONE NO: if any, In case of query
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37 CHURCH ROAD,LONDON SW13 9HOQ, ENGLAND.
For CATALOGUE ONMLY, send £1 cash. Refunded with your first order
| own a SPECTRUM. | enclose a cheque/PO payable to SpeedySoft
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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 sinceraly

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
supphed by the companies. If a
review sample s sent then a
comment may well be made and
a full review , either elsewhere or
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 n
Astronomy and unintentionally
introduced the implication that
the program dealt with it. Sorry,
sackcloth and ashes time again!

Oy

The Welwyn-Currah speech syn

a good buy and the fact that sound s
thesiser is an old favourte which s routed through the TV will add to the
being repackaged for Xmas. if you effect

fancy experimenting in this area it is

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), itis
a8 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 Vour
geographical position is in
dicated by a flashing cursor.

RegularE 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

# for more..

:'-:':5???_* - Odds and ends, letters, and company info

BUD for RAM

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

have Llaken

T.‘ujn

QL books from
Longman

The latest in the Longman
“Working with the Sinclair QLU
series is WORD PROCESSING
WITH THE QL written by David
Dempster, The book is aimed at
three possible users of the Chusill
program supplied with the
machine, absolute beginners,
I!IJ’?I‘!TH'TII.I'#: 1.1)711|1H'|l”|
and expenenced typists
Toenable the author to cover
all these areas the book is writ
ten in a very simple manner and
supported by many ilustrations
If you have problems in getting
10 anps with the instructions in
the manual then this book will
supply the answers. | have been
using WP'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
Techniques. There is alsoa com
prehensive appendix section

USErs

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
saenes 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, penpherals etc

If vou are an absolute begin
ner and wish to learn in this
manner then contact Fearless
Software Ltd. We were not sup
pliad wiith an address But finging E

10
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01 402 3401 should find s0
meong who will be able to help
you

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

Replicating reality

Anissue without a release from
Interface Publications and Tim

Hartnell 15 rare and this time
presents us with Replicating
Reality, Explonng Computer

Simulations. This is a discussion
of the ';.Irnuldhruj of real hfe
situations and a set Of programs
which demonstrate various
types of simulations. This will be
a useful book if vour interest lies
in this hield, especially if you are

arelative newcomer to the com
puting scene.

There appears to be nothing
startingly innovative in the book
and the concepis of most of the
programs have nearly all been
aired belore, however it 1s usaeful
1o have a collection of all the
same type of programs and
there 1s plenty of advice on how
10 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,
Feadback in Action, Simul
tanecus Equations, Life, Robot
Logo, Stock Market and many
more. At E7 .95 it is worth con
sidering if you're interested in
this field

HARDWARE NEWS

Another Xmas goodie s the
Joystick and interface combination
pack offered by Vulcan Electronics
for around £ T0.00! We 've used the

Gunzhot joystick which s part of the
package for reviewing games for
about & year and it's stood up fo alf
the pumishment we couwld dish out

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 differance
between this and other Cen
tronics interfaces i1s that the
operating system is on Eprom
which saves loading a special
program

Although the Kempston E
and ZX Lpnnt Il also have an in
built operating system,
Paolyprint's extra special feature

displayed on screen and printed
in any of seven international
charactersets, French, German,
Danish, Swedish, Spanish
ltalian and, of course, English
These character sets match the
Epson FABO s preprogrammed
Polypnint provides Lhst,
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
Lid., One Milton Road, Cam

Ones

is that it will allow text to be brdge CB4 1UY.

More iov with featured. Look out for it at your
local store priced at a reasonable

Mach 1 £8.95

Will Cheetah ever live down

their statement ‘the jovstick
is dead’'? (Will we let them?)

Anyway, from Cheetah
comes the Mach 1 joystick
which looks rather nice, and it is
claimed that it will withstand im
mense punishment. | would
have loved to put this to the test
when reviewing Supertest, and
maybe wea'll get time 1o 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

ZX COMPUTING DECEMBER/JANUARY 1985
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The Saga
continues

| 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
o 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
tobe expanded and developedin
the style of the early pioneers ol
computing. In itself it 15 an open
frame disk drive controller with
connectors for a range of five
special cards 1o be plugged in at
will, these give a wide and wver
satile application to your com
puter

OK, so it doesn't look as tidy
and neat as most of the pen
pharals on the market, but if you
are one of the many hobbyist
I':I;}r'lli'ﬂ_l'[ll_‘.r USers (Ir'll,'j W’Llr” (8] |If'r
the most out of your maching
then this system 15 worth look
ing at. The cards available to

plug in at the moment include a
Centronics interface,

RS232

Modem dnve, DA and A /D con

verters, bdk paged map
memory and there are mora
under development

The main purpose of ther

contacting us this ume was 1o
let us know that they have now
implemented Interface |
FL'1]I rodrive
Hook codes, to ther Floppy Disc
Interface. They tell us that all
programs which will work with
the microdnves will now work
with thew system

and

syntax, including

The basic Microframe disk
controller and chassis will cost
v oul F149 50 and cards are
priced between £10.00 and

Fe4.00. If vou are interested
phone them on 0292 280467,
arwrite to Gordon Micro Lid., 3
Callendar Road, Heathfield Ind
Centre, Ayr KAB 9DJ

Seeing stars?

Echpse Software have kept us
informed of their products with
gratifying regulanty, and they
have added three new programs
1O their range
HALLEY'S COMET is
program we know of dedicated
solely 1o the comet and appears
to be the definitive computer
work on the subject. £6.95

ASTROLABE. Armed with a

the anly

telescope and a Spectrum and
this program you have a
and accurate amount of
mation aboul the sky vou see on
any date. The perfect way 10
combine two hobbies. L6 .95

CHEMICAL FORMULAE is a

databank and revision aid all in

vast

infar

ong. O and A level students
should find it useful. £9.95
Contact them at 79

Ardrossan Gdns . Worcester Pk
Surrey KT4 7 AX

GHRGOVLE
GHMES

Under seige

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

produced on a home computer
it has ten levels, 920 cornicdors
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 you can’t afford Marspont
then perhaps SWEEVO'S
WORLD may fill the gap
Described as a funny arcade
adventure, it features Sweesvo
the clumsy robot. Sounds in
teresting, at £7.95

12
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released since our last Issue are
a welcome surpnse

TERRORMOLINGS another
off beat adventure from the
authors ot Hampstead and | am
sure it will be a hit — probably by
the time we go to press it
features the same sort of
humour as Hampstead and
although | only loaded it togive 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, would
have still been excellent without
them.£7.95

FIGHTING WARRIOR is
similar graphically 1o Exploding
Fist, bul yvour characler uses a
sword and has a complex quest

WISH YOu
WERE HERE

WHAM THE JUKE BOX,
has something 1o do with the
group of the same name, and
even though we saw an early
version there 15 enough here to
state quite simply that it s the
BEST program for the musically
inclined Spectrum user

Providing two simultaneous
sound channels from the sofi
ware alone, plus rhythmic white
noise options, graphic represen-
tation of musical notation, tem
po, editing, looping and the abih
ly 10 save tunes in a compied
form for use In your own pro
grams, either onits own or at the
same hime as a game is played
Unfortunately we haven't the
time for a detailled review as il
really needs aweek orsotodoit
justice. | will gwve i_a dam good
going ovar and report in the

VRNV,
_INSTEAD OF ME!
Melbourne mania

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

but new programs from there
are an lr'IfFE{]LlEI'II occurence, so
the programs that they have

to undertake, We review it fully music seéction next issud
Cin 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 distnbution 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 10 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 TOUCHSTONES OF RHIANNON is based on the recent TV
senes and follows the estabhshed 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

& I'min two minds about Quicksilva’'s new game Schizofrenia
Hectic and someawhat weird arcade action from a well establish
ed company for£7 .99

® P55 produced Mcoder, then Mcoder Il and now, after a
lengthy pause, MCODER Il | loved Mcoder Il 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
handile 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 subsegquent programs were
likely 1o 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 novelin
cluded, vou do not control the main character but advise her. This
means she will not always do as you want and may even arque
and answer back! It sounds unique and we'll try and get a copy
and get our intrepid reviewer to give it a good talking to.
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HARDWARE

Getting into Print

ZXC looks at two low cost, high quality

Braother M-1009

Ihico L TR-1

Suppler: Saga Systems, 2 Eve
Road, Working, Surrey GUZ21
4JT 104862122877

If you use your computer for
anything other than beating
back never-ending hordes of
aliens, a printer 15 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
looks 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
tvpe have appeared on the
market, the Brother M-1009
and the Ibico LTR-1 sold in this
country by Saga Systems,

Brother M-1009

The brother machine is a light
weight (3kgl, compact
(330mm x 190mm x 70mm),
near-letter quality, nine-pin im

rinters.

pact dot matrix printer designed
to sell at just under £200. The
connector cable costs between
E15 and E20 depending upon
where you buy it lalternatively
vou can make your own). Thare
is an optional paper roller
availlable (which costs around
£20) as well as a dust cover and
a pin feed unit. The aoperations
panel consists of two pad keys
(on-line and hne feed! and three
indicator lamps; power, error
and on-line. Printing 15 via a
casselle-type, endless fabric
ribbon with an estimated life
span of a half-million characters

Printing i1s bi-directional logic
seeking with a speed of 50
characters per second. The
character set consists of 96
ASCI, 48 European, 16 Greek,
48 graphic and 21 mathe
matical and other symbaols. 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 15 excellent
As a writer, | try to give editors
polished manuscripts (but rarely
succeed with a typewnter) and
normally this would seem to call
for a letter quality printer. Bul
using the M-1009's combina
tion of double-strike and con
densed modes is really all any
reasonable person could ask for,
| suppise one wouldn't use the

M-1002 1o write a party invita
tian to royalty but i should for
just aboutl everything else in
cluding the most picky of editors
[Are vow frying to tell me
Something? Edl. It's nol s0O
much that the standard of print
i5 rachically different from other
guality dot matnx printers but
rather that you get the same sor
of quality for a lot less money

The emphasized mode itself
15 perfectly adequate for virtual
ly any day-to-day use as s the
condensed mode which looks
marginally maore hke an obwvious
computer prnint-out. The normal
typeface is perfectly good but
lacks the near letter guality of
the emphasized and (especially
the emphasized double-strike
modes, The accompanying
manual s fairly comprehensive
but it could well do with an ac
complshed Japanese-Enghsh
translator to tdy up the gram
mar and oms. My manual
came with a set of addenda that
was actually longer than the
onginal thing

The 'R' version of the
M-1009 looks to be pretty
much the standard issua in this
country and is the one most like
Iy 10 Interest Sinclair owners as
it comes equipped with both a
Centronics (parallell and an
RS232 (sariall imerface. While
it 15 parfectly possible to con
nect most parallel printers 1o a
QL land with a bit mare difficul
iy, d Spl,‘rcl:ful'n.'ll It requires yet
another intérface added to the
labyrinth of wires at the back
This not only adds to the cost
(some of the available nterfaces
are reasonably cheap but many
are fairly pricey for anvone try
ing to bulld up a computer
system on a limited budget) but
it's another piece of gadgetry
that can go wrong

Some of the QL pernipherals
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 senal
printer to hink 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 naed to alter the DIP switch
settings, they can be reached
with any sort of small tool

through a hole proveded in the
frame. Otherwise,

once you get

cable. everything

the right
ready 10 qo

Ibico LTR-1

If vou want hgh l}'-il'll" letteer
quality print at a very reasonablé
f120 (previously £169.95
then LTR:1 5 the lonly
answer, but it cames few, il
any. addimional feature, ke the
M-10092 the LTR-1 weighs 3 kg
bt is shahtly smaller measuring
298Bmm x 198 mm x 63mm. h
prints at 12cps and emplovs a
goltball like

mechanism that takes its nk
from a rollar (replacable an
£2.50) sitwated directly behind
t. The head s estimated 1o have
:jll m

Ihe

unigque head

a hie-span of Hhan
characters and carries only
tvpelface, Elite 12, towork with

Thecharacter set consisis of 96

e

letters and symbols spread

Ol

a barrel-like arrangement of five
wheels
The LTH-1T comes with a8

Centromcs interface but thera s
[

a mechamsm tor adapting m
directly accommodate an
RS232C connectortoeffective
ly convert it into a serial printer
It 15 designed for A4 paper (or
anything smaller] and has an an
noaying paper-feeding knob that
has to be pushed in to turn and s
hard to get a real gnp on. A
shightly bigger knolb offerng a
real grip would be a distinct im
provemant
anvone wanting straight
forward computer printout and
letters/ manuscnpts with a very
high qualty letter
bargain prnce should senously
look at the LTR-1. The print is
indistinguishable from a good
typewrnter and would be wea
for anyone willing to sacrfice a

r\.:I,IIIr'r'II'II'h'-\,

prnt at a

hit of speed in éxchange for an
economical wordprocessor
Both Brother and
deserve a great deal of
bringing quahty printing withm a
price range of the non-dedicated
computer hobbyist and the
small businessman toying with
the idea of some computersa
tion. Of the two, Brother's
M-1009 is clearly the choice for
those wishing totake full advan
tage of the capabilities opened
up by linking a prninter (o a Qood
computer but Ibico have provid
ed the main essentials at a pnce
that more people can aftford
Both companies have taken ad
vantage of the downward trend
in printer prices by opting for
(]llﬂll1"¢" oulput at h'.”",.[-:il" RrICes
In the long term, it's the user
that gets the benefits,
Brian Beckett

Ibhico

creon foar
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TASMERGE

THE MAIL MERGER

TAs-DiARY

THE ELECTRONIC DIARY

TASMERGE for the
ZX 48K Spectrum
cassetle £90.90

Transterdata from MASTERFILE to
TASWORD TWO! Lefters and forms
typed on TASWORD TWO can be printed
with addresses and data taken from
MASTERFILE, The mail merge facilily allows,
for example, multiple copies of a letter fo be
printed, each containing a different name and
address taken from your MASTERFILE data. To
use TASMERGE you must have one or more
microdrves as well a5 TASWORD TWO and
MASTEQFE by Camphell Sucipms fusrgnn 9 or
Later)

)

Tasworp Two

THE WORD PROCESSOR
TASWORD TWO for the ZX 48K Spectrum
cassetie £1%.90 microdrive url‘ndgr!'l!.

“Without doubt the best util ty | have reviewed for the

Spectrum
HOME COMPUTING WEEKLY APRIL 1984

i you have been looking for 3 word processor, then
loak no further” CRASM JLINE 1984
With 54 characters per line on the screen and a host of
useful features TASWORD TWO i the ideal word
processing package for the ﬁx-c truem Owiner

TASPRINT
THESTYLE WRITER
TASPRINT for the ZX 48K Spectrum
cassette £9.90 microdrive cartridge £11.40
A must for dot matrix ':u'.lr'lrn'r owners! Print your
programoulput and kstings in a choice of fve impressive
print styles. TASPRINT utilises the graphics capabilities
of dot matrix prinnters fo form, with a doubie pass of the
printhead, output in a range of five fonts vanang from
the futuristic Data-Run to the hand witing simulation
of Patace Scrpt, A TASPRINT gives vour output
anginalily and style! The TASPFRINT fonts are shown

TAscory

THE SCREEN COPIER

TASCOPY for the ZX Spectrum with Interface 1
cassette. H'.H mucmdnve urtndgv li 'l'.-lﬂ

The 5,)1 ctrum TASC DPY-s foruse with the RS232
output on ZX Interface 1. it produces both
mmrrnchrumr:' {in a choice of two sizes) and large copees
irt wihich the different screen colours are printed as
different shades. With TASCOPY you can keep a
i.lf‘.l'."l"l.l'f'l:".'Tf ..”lel .'H'IFF{"!.L"F{" ML I'"F PO SCreen
pictures and diagrams. A list of printers supported by
TASCOPY is given to the feft

" TAS-DIARY for the ZX 48K Spectrum and microdrives
cassette £9.90

Keep an slectronic day-to-day diary on microdme
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
separate microdrive file so that yourdata fora yearisonly
constrained by the microdnve capacity. TAS-DIARY wall
work for this year, next year, and every yearup to 2 1004
Supplied on casselte for automatic transfer fo
microdmve

F .

beiow together with a st of compatible printers

r =
THE SCREEN STRETCHER

TASWIDE for the ZX 48K Spectrum
us;eﬂe £5.50
With this machine code ut: f.r|r VI CAN WIEE pOur 0w
Basic programs that will, with normal PRINT
statements, print onlto the screen in the compact
etiening used by TASWORD TWO. With TASWIDE
you can goubie the information shown on the screen!

Tlasman

e e Y p gL SRS,
Springfield House, Hyde Terrace,
Leeds LS2 9LN. Tel: (0532) 438301

TAasmAaN 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 Centronics standard parallelinterface. Supplied
complete with ribbon cable and dnving soffware, The
userchangeable interface software makes it easy to
send control codes to your printer using the method so
successiully proneered with TASWORD TWO. The
casselfe contains fast machine code high resolubion full
width SCREEN COPY SOFTWARE for Epson,
Mannesmann Tally, Shinwa, Star, Tandy Colour
Graphic (in colpur?) printers. TASCOPY shaded screen
copy software for this interface fvalue £9.90) is
INCLUDED i this package

The TASCOPIES and TASPRINTS drive all Epson.~
compatible eight pin dot-malrix

printerse. g BROTHER M 1008
AVGTRADDMP 0D NECPC-BO738-N BROTHERHRS
FPSON FX-80 ADANNETAANN TALL YAT-80  SHINWR CP80
EFSONRY-80 STARDWP SOT/ 51575510 DA TAL PANTHER

PSONME-BOTYPER  COWOS-80

COMPACTA = bold and heavy, good for emphasis
ENPwu’. u r EleH.l,iIl_ SChi Pi

DATAC PANTHER

LECTURH LIGH ean and pleasing to read
NEDIAN a serious business=like script
PSS MRIPT - o distisctlie Howlng dont

TASPRINT output shown at less than half size

= A

I your do not want o cuf ths magasine simply wiite ouf your order and post (o; TASMAN SOFTWARE, DEPT ZX, SPRINGFIELD HOUSE, HYDE TERRACE, LEEDS L52 9LN
lenchose d cheque/ PO made payabie fo TASMAN SOFTWARE Lid OR charge my ACCESS/VISA number
: ITEM PRICE :
: NAME = e e - T !
\ ADDRESS " - :
': s o !
F &= e sk f 1 A0 w £ i
1’ Feimphone Accets Vaad onders Leeoh (05324 183017 TGI‘I f :
: Pieaie send me free TASAN brochune drscnbeng your prodoacts FrirHere Paoiekd bine fo b nosw mose aboo ! yoier prrogsrama Aoe O Tatung Einstesn) [ 7X Spectrum JAMSK] TAmstrad [Commadone ) :
: Al prces include VAT, postage D L g £X :
L N e i, S P ML et DRI D e T T W I R S TR S SR D L el T S S T, —— e -
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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 voice.
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,
TAL." the voice said, | breathed
gasy 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
year 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 s
Unit 18, When | arrived; the first
thing that struck me was the
neatness and comfort compared
to their previous abode.

| was ushered into the mamn
office where it was pleasant 1o
renew the acguaintance 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
Dalta 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 lovertime accountant
please note) and anyway | prefer
to read instruction manuals
before trying things out, it can
save alot 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 1o a
machine to try things out, | felt|
could operate 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
memaory of 64K or 128K can be
supplied as an optional feature.

The DOS was written by one
of the QDOS (the QL's operating
system) authors and is therefore
fully compatible with both
QDOS and the microdrive opera-
tions. Any choice of disk drive,
b.256", 3.5", 3", single or dou
ble sided, 40 or BO 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 SSdrive 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 1o 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 todisk 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 15 a neat unil
designed in the same style as the
QL, 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 for 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, RS232
systems are available but usual
ly 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 FJrIf.'lf-‘d 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 B8 and specifying its

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

IThis has two main advan
tages, first an incredible in
crease in speed, access is Vi
tually instantaneous, and
secondly less disk use means
less wear and less chance of cor
rupted files. A httle more
sophisticated knowledge is re
quired to use this and It's an op
tion that is probably only really
usable by accomplished pro
grammers [H course, i1's a
valuable facility for commercial
software houses to use in their
programs

Disk drive

The amazing wversatility in the
tolerance of drive types is handy
if you already own a drive. The
anly thing that s not too clearly
stated 15 that the drve 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
penod of time, | have been using
TR's Spectrum nterface for a
yvear now and it has not failed
once, therefore | have every
reason to trust in the rehability of
their QL interface.

In factit was a joy touse, 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
machine'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 infoarmation which
hard/software experts will find
invaluable. | may even abandon
the Spectrum and Tasword |
now that | have a reliable
medium for storing text on the
aL

The QL plus the Deha 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, bast draws, homes and aways.
Features analytical draw finder
Prints team form comparison graphs.
Analyses and graphs results avery 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).

“I would like to congratulate you on your excellent service - itisa
rara 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

MNo knowlaedge 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 331

Ask for: British Pools £11.95
Australian Pools £11.95
Flat Racing £11.95
Miow T deys flor delivery. Cheques, P.0.'s payable (o Rombesi. Or quole

Access/Eurocard Mastercard number,
Overveas cuslomers please add £1 for php

ROTRONI

WAFADRIV

m Dual 128K storage

m Fast, reliable access

m Cenfronics and RS232 ports

m FREE Spectral Writer wp package

m FREE blank water

Blank wal H‘- 16K (£2 49)

B4K (£2 7T9) 128K |E2 39)

Heathrow Mghtfine 1 £14.95 Space Wars
Sesddab Attack Luna Allack £14 !'EF.IH
Bovver'Wong's Loapy Launds ild Cup
£9.95Melbourne Draw £9 95.{ tar 'wmri".r n
LAPP | Assembler Disassembler Monior)
£19 95 5hertock £14 9SR5232 lead £10.95
Centranscs lead £12.95 Mugsy £9.95 Siock
Manager* E19.95F mance Manager* L1995
Address Manager “£19. 95 VAT Manager “£19.95
* B0 column version

Al procesinciyde VAT and p +
your chegue PO payableio SMT O guote
Access Barclaycardnumber Write your name
and aidress cleas
delivery SMT FREEPOST Greens Norton
Towcester Northants W12 B8R

p Pleasemane

Please allow 28 days tor

Rombest, Dept. ZX, 2, Welland Croft, Bicester, Oxon., OX6 8GD.

Aviilable for 48 Soectrom Bateh Pools also availlable for Commadons Bd

MASTERFILE

AP ATIBLE
wfﬂ"l

e Up to 36 User-Defined screen/print fomats 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 to 51 columns, and 22 lines per record can be displayed.
From 1 to 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 beter.” Sinclair User, Jan ‘85

Desugn your own print layout with MF-PRINT.

For Mastedile version 09: increasas the number of columns 1o 134+

editing and column folals Almos! nd reduchon in spoce v

Masterfile version 09

and hos nurmeric
nkabla for dala

...................................

Mastertile with MF-Print ................... .£19.95 e VAT

| gvoilcDle for e 8k sDecingT o T Fi E O

Enhanced varsinn nvailubla for

8 ® @

Campbeil Systems (Dept. ZX)

| Camproell b\/STemSE;‘&g?T%s B

nd. Tel: 01 508 5058

HOME & BUSINESS FILING SYSTEM @msery h icos e

The most versatile database for the 48K Spectrum. e L

i WTED. I
YOS

—

-

MICRODRIVE
COMPATIBLE
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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.
Qutwardly 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 1o 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 II,
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
connacted 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 penod with the
first version, | have never had a
failed save.

The original version did not
provide sequential loading and
saving a 255 byte sector ol
code was included. The new
version 1s greatly improved by
the addition of both sequéential
and random access file com
patibility, the latter of which
speeds up file operations. This
was one of my few crnticisms of
the onginal

The interface takes a mera
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 @ simple, clear
manner yetl contans all the in
formation any user could re
guire. Converting such pro

Interface

Far Spectrum

TECHNOLOGY
FESERRCH

grams as Tasword Il or Master
file, two of the most ikely pro
grams to be used with a disk
system 1s very simple and takes
1”'!'1.' ._IH:IIH'HI ti'r'l minutes, ana
four of those are loading the
onginal from tape!

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

Extras

Especially interesting to those
such as mysell who enjoy play
ing games as well as using it for
business is the new ‘Magic
Buttan’. This performs the same
operation as the Miracle Micro
driver does for Microdrives, in
that the whole of the
Spectrum’s RAM memory 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 i1t 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 on adisk, overwnting
anything already there, This
means that hawving 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 1o another disk. In this way |
found vou can store three pro
grams on a 40 track single sided

disk plus a man ‘auto boot’
mMenu prograrm.
Oh yves, on power up of 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
15 Nnot such a program present
then the system gives a disk er

ror report and you can continue
as you wish

One thing that worrnied me at
first was that, because of the
automatc 51:r1ﬁ1111; |11 the :h.'..'e':-.,
the drive is activated and th
light remains on if no disk 15 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. No ill effects to the disks
have been expenenced.

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
nead not feal 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
fromTRLat £111.25inc. VAT
and P&P.

Opinion

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

It's nearast competitor is the
excellent Discovery all in one
unit from Opus which, although
lacking some of the TRI
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
yet

Technology Research Ltd.,
Unit 18,

Central Trading Estate,
Staines.
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e ARTWORX

.w 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

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 screen changes to “canvas’’ and your cursor be-
comes a tiny paintbrush activated and deactivated by

out of the Hat
pressing the fire button.
ls I u I to u“‘ ' The speed at which the cursor moves and the thickness

of the lines you draw are controlled by a 1- 4 keyboard

U 4 selection.

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

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.

Also included 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

KAUASAK T

u- .r.z:-l- -! 1 -
t --u-

wioms O iaEnN 1
Lm0 renE n,-,-,l,-_.j_l.l'_l_l
FiTEE. O vEEEE Beve nphug|as
aidddel 0 AEEEEN L ¥ ]
QGuestion: 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 cempetition with a tough test of your general knowledge? ............ccceeimmranins 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 machinel).

Trivia 2000 comes with a set of General Trivia Questions. You can .
order more questions separately covering: Sports, Colour Code, Super
Sleuth and General Categories 1 and 2. Watch subsequent adverts for
new category listings.

This is a great game individually or collectively and also a great way
for non-computer users to experience the versatile attributes of the
Spectrum, (it's also a lot of fun!l). £ 9.95

includes VAT

“FRAME" and “TRUSS" od
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. arnatione .



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 or monitor screen for hours
at a time? The answer to that
would have to be as varied as
the people who own them, 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 too long ago 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-
umpn, 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.5,
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 another
popular use for the Sinclair com-
puters; telecommunication.
With one of the two modems
now on the market, you can turn
your TS/ZX or T/S 2068 com-
puter into a terminal to com-
municate with other computers
via the telephone lines. In addi-
tion to the ability to send mail
electronically, there aro 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 financial 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 thosa of you who don't
care to spend the moneay involv-
ed with these services, there are
the local bullatin boards main-
tained by individual computer
enthusiasts. Many of them cater
to special interests or particular
computers. They consist mostly
of amessage base where callers
can read and leave messages 1o
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,
Tobe honest, though, whenl
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 home 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 quality
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
serigs (Heath Computer Ser
vices) were marketed.

But how about you? What do
you do with your Sinclair com-
puter? Drop me a line and let me
know what your computer isdo-
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 1o
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 butfer always starts at
address 26710. 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 {from 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
yvou 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 hereis 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
CAPS 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 ldo 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 put in
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 your recorder. You will
see the familiar reading pattern,
which will probably end with an
arror message. Don't worry,
nathing is wrong, and it should
be expected. Stop the tape, and
LOAD your MTERM program,
but do not PRINT USR 54016.

It 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, |f you were toin-
vestigate, you would find that
VARS is currently pointing to ad-
dress 26710, POKE 23628,
200 1o 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 itin the normal
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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EXTRA SOUNDS CAN BE LOADED FROM TAPE
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own power supply and a max

h
imum track step time of 6ms
However, probably due to the
specific nature of the drive re

quirements, the marketing ap-
proach has been to offer one of

==}
two packages, an |/F plus one
3.5, 720KB (formatted), double
sided, double density, 3dms

Track step time, or an /F plus
two of these drives. The drives

= -+
D are small, neat black units with a
PSU attached by a 6-pin Din plug

tothe centre of Drive 1. A ribbon

connector cable runs from the
drive to the I/'F.

We take a look at the Sinclair approved | e scondoive s oo

l a from Drnive in that it has a
unit for disk storage on the QL power lasd encing i 5 pin i
” plug which connects to Drive 1

and a short nbbon cable which
also connects to the rear of
Unwve 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
whole system looks very smart

and attractive and compliments
the QL in appearance

The software consists of a
setofdetalled 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 I,\,f;'n:F;n,v is different but |
found it easier on the eyes Also
included is a disk of utilities
T T e L i I L b e [ B - F O rll"“‘""“ r'.(JHSIFJ I""

B s
' - REPOS_BAS, allowing
modification of up 0 9 win
dows

It was a surprise to many when
Sinclair Research officially en
dorsed the Micro Peripherals
disk system, as it was the only
oné on the market at the ume
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
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BACKUP__X, a versatile file co
pying program.
EXCHANGE__X, a string search
and replace of files,
DEL__FILES__X, 1o 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 ASCIl form.
COPY_X, for
transfers.
REDIRECT _ X, moves files to
various outputs such as a
printer

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

D.A.M.E.. a Disk and Memory
Editor,

single file

This latter program 15 a very
powerful aid to mampulating
files, working as it does at sector
level. All these are excellent and
provide a good range of valuable
utilities for the experienced pro
grammaer

In Use

Connecting to the QL is simplici-
ty itsell 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 or not the disk
is called on power up instead of
the microdrives for autoboot.

To use the disk systems FDEK
is typed rather than MDV, a soft
ware option exists to switch
opearating 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
aparate 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 before | 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 supt.‘uhﬂﬂ
reéady foruse 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 vanety 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. This is
bound to prove attractive 1o
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-

taneaous, comparisons with
similar units is not really wor-
thwhile as, because the times
are s0 small, differences are
academic.

The disks themselves are
mare robust than the more com-
mon 5.25" type and therefore
more reliable and less likely to
suffer damage. Against the
system i5 the fact that specific
drives must be used and the
most common 40 track 5.25"
15 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, lapprox £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
peq’ system this one is ideal, but
if you want equipment which
allows more flexibility — such as
additional memory and parrallel
printer port — then you may well
look at something like the
Technology Research Interface,
reviewed elsewhere in this

ISSUB. .

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 lypes of divisions
hr. playing time. Also for

£9.95

FALL of the THIRD REICH <£9.05

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-
facts 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 a‘tempt 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
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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 |l. 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! 112

hr. playing 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 4539
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.

Screen Master is a graphics
design system for the 48K
Spectrum or Spectrum+. It
enables the user 1o 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

“

24

Terminology

Within these instructions certain
tarms 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
lion 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 mow
ed around the display under user
control

'Prompt’ refers to a message

displayed that the
should kKesy i
‘Select option’ is a prompt.

Request’ like "‘prompt’ but in
dicates that some data should

0D er

indicatng

user press a

itered by the user
Screen’ refers 1o a section of
Ram holding the data of the
design being worked upon

Text refers to characters
may be displayed in

rashion

which

Print

Functions

Screen Master provides the user
with eight different types of
function for the display and
manipulation of screen data
rrIF!“_-ii-_f 'IHII_’.II_I[I‘. darng

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
cassetie recorder

Attr functions’ which change
attnbutes

Text functions’ which
pulate text

‘Brush functions’ which provide
vanous ﬁrl.ll.'j-!":F affects

"Status functions” which alter or
display the current status of the
system

man

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
tions relating to “Freehand’,
these plot 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, M and E respec
tively or exit back to the Menu
by pressing Enter. The Freehand
function 15 selected from the
Menu by key F

When in Freehand mode, the
pixel cursor, ike all other cursors
may be moved around the
display by the cursor keys of
keys b to 8. During Freehand in
all of its functions the coor
dinates of the pixel cursor, X.Y
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 s the radius of the circle in

unc
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pixels 1o be 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 racius in the X and Y axis of
the ellipse to be drawn. Entenng
0 for the X radius will again
return the user to the Menu
otherwise an ellipse will be
drawn with the coordinates XY
of the pixel cursor as its centre,
Box works in a similar fashion,
but draws a rectangle 1o 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 bemng
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,
iwo 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
ganarator. The cirsor on the gnid
may be moved in three ways,
with the cursor keys or keys 5 1o
B as usual, and also with symbol
shift and keys 5 1o B 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
iwo character square block of
the screen, removes it from the
display and transfers it 1o 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 R

"Delete’, selected by key DEL
erases the data below the Editor
cursor from the display and
SCIEen,

‘Copy’ is the same as Alter,
but merely allows a copy of the
data t0 be reproduced else
where without erasing the
original. Copy is selected by key
U

‘Switch’, selected by key H,
changes the attnbutes under the
Editor cursor 1o the current
values

"Fill’, selected by key N, fills
in the area under the cursor as a
sohd block

‘Zap', selected by key Z
changes the data under the cur
sornarandomw day s0as o qive
the impression that the data has
been ‘zapped'

In all cases Enter should be
used 1o exit from the move cur
sorroutine, and Y or N pressed in
response to the OQkay/!
message. Pressing N reverts the
display and screen back to how
it was before the operation ook
place.

Screen functions

There are three screen fund
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 1o be pressed
and then overlays this screen on
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Program |
Type in this
tape, then
and save after
L TME i

program and sawve an

type in the main prog

this one using

1 DATA 33,8,64,17,87,228,1,19
2,26,237,174,201,3%,87,228,17,4,
64,1,192,26,237,176,201

2 FOR N=@ TO 23: READ a:
?3296+4n,a: NEXT N

X DATA 3X,4,88,62,22,6,32,54,
5,35,16,251,61,254,0,%2,244, 271,
1,8,27,33,87,147,17,9,64, 126,254

POKE

. P
,B8,48,1,18,35,19,11,1206,177, 208,
24,247

4 FOR I=23372@ TO 2334A: READ

A: POKE I,A: NEXT 1

S DATA 179,255,1708,255,170,25
5,176,255,179,1708,178,178,178,17
a,170,178,90, 145,98, 165,98, 165,7
a, 1465

& DATA 255,0,255,0,255,0,255,
#,178,8,85,08,178,8,85,0, 170,85, i
8.,85,176,85,17¢8,85,255,129,129,
179,129, 129,

7 FOR N=g T 55!
USR "o"+N,A: NEXT N

I1d LOAD **

1 79 : aeE

READ A: FOKE

_
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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

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 [NV
Video key, or made to flash by
pressing extend followed by
CAPS shift and key 9 together.
If vou wish to exit the routine,
pressing Q whilst in the Move
cursor stage will return you 1o

the Menu.

Brush functions

Six different brushes are provid
ed, selected by keys 1 to 6 from
the Menu. The brush function
works ke 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,
scregn 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 1o copy the
display into screen ‘n” is at ad
dress 23296 with the screen
address held in bytes 23300
and 23301. The routing is
relocatable

The routine to COpy 8 SCreen
to the display s at address
23308 with the screen address

held in bytes 23309 and
23310. This routine is also
relocatable.

The program uses SsSeven
UDG's, from O to U respeclive
ly. Ramtop is5 automatically
reset 1o 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 program

? LET I=8:
LET A=82
184 LET BL=@&:
88: LET Xi=X:
%1%
LET PL=1:
15 LET G=3

28 POKE 234658,8

LET P=7:

LET X=128:
LET Y1=Y.
LET ST=23296:

LET ZA=0

LET B=#@:

LET Y=
LET Z=44
LET RT=23398!:

3@ PAPER 8! INK B8: BRIGHT 8

48 LET YN=5788

55 LET DEL=28! LET XR=8: LET Y
R=@

a3 OPEN WG, "K*

188 CLS

128 INPUT "*": PRINT #G;TAB ?i"S
ELECT OPTION®

138 GO sSUB 2Z

1568 LET GS=INKEYS

140 IF GE="F" THEN GO SUB 1588

1760 IF GE="D" THEN GO SURBR 1280

180 IF GS="C*" THEN GO SUB 1&80

190 IF GE="C*" THEN GO SUB 1788
208 IF GS="A" THEN GO SUB 20808
219 IF GS="R" THEN GO SUB 30860
228 IF G$="1" THEN GD SUB 31099
238 IF GE="FP* THEN GO SUEB 3209
248 IF G%="B" THEN GO SUB 3380
258 IF GE="X" THEN GO SUB 1888
268 IF CODE GS$=7 THEN INPUT ="
: RANDOMIZE USR 232%946: GO TO 18

278 IF GS="u"
SR 2371488

THEN

RANDOMIZE U

2884 TF G&="""" THEN G SUB =74
€]

294 [F GE="NOT THEN GO SLUB 3
P60

TEA TF GE="-" THEN GO SUB 408809
3I1@ TF GSE>"@" AND GH<¢"7" THEN
G0 SHB 4108

3728 TF GE="N0" THEN G SIIB 4360
IXA TF GE="T" THEMN GO SUR 3480
T4@ TF CONF GE=12 THEM G0 SR
45aa

%50 TF GE="S* THEN I|ET Bl=1: G
N SUR 78@3d: |LFT BlL=a

T60 TF GE="H" THEMN GO SIIBE 47@a
178 TF GE="11" THEN GN SUR SA80
IN@ TF GE=*"7* THEN L|FT ZA=1: G
i SR S3a0

393 IF GE="M" THEN G SLURB 5588
4@ TF GEE="K®" THFNMN GN SUB S&0d
41 TF GE="1 " THEN G0N SUB 5886
47d TF GE="N" THEN GO SUR &76@
43F GN TO 1168

1864 TNPUT "*: PRINT HG;TAB 3;"X
tRsMNISTAR 1083 "Y:"}¥Y13""3TAB 173"
¥1:*IX;TAB 245 °"Y1:"3Y

1885 IF CODF INKEYS=1T% THEN GO

TO 18835

i81& PLOT OVER

15X1,Y1

1820 LET GS=INKEYS

1838 T1F
(CODE GS%>=B
EN GO TO 1858

1835 IF CODE G®=13 THEN

1848 GO TO 1828

1868 LET Xi=X]-(GE="3"

IGEY>="5"
AND

AND GS<(="8") 0OR
CODE G%<=11) TH

RETURN

OR CODE G

26
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E=8 AND Xi1>@) +(GE="8" OR CODE GS

=9 AND X1<{255)

1878 LET Y1=Y¥1-(G#="&" OR CODE G

=180 AND Y1>8)+(G$="7" OR CODE G

$=11 AND Y1<(175)

1875 TNPUT *"": PRINT HG}TAB 33 "X
s "iX1iTAB 109 "YI "Y1 ""5TAB 17"

XK1:"3X3TAB 29;*"Y:"3¥1

1488 PLOT OVER 1jPEEK 23&77,PEE

K 23678

1835 PLOT OVER 1iX1,¥1

1898 GO TO 1828

1185 INPUT "*®: PRINT HG;TAB 3; "X

t"IX13TAB 193"YI"3Y13TAB 173 "X1:

"IXiTAB 243 "Y1:";Y¥Y

1118 PLOT OVER 13X,Y

1128 LET GS=INKEYS®

1138 IF (GE)>="5" AND GE<{(="8") OR
(CODE G%>=8 AND CODE G®H<=11) TH

EN GO TO 1159

1135 IF CODE G#$=13 THEN RETURN
1198 GO TO 1128

1160 LET X=X- (G#="5*" OR CODE G%=

B AND X)>@)+ (GE="8" OR CODE G%=9

AND X< 25%5)

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

1175 INPUT *"*: PRINT #G;TAB 3 "X
t"3X1I3TAB 193 "Y:";Y1;TAB 17§"%1:
"3¥;TAB 295 °"Y1l:"3Y

1188 PLOT OVER 1jiPEEK 23&677,PEE
K 23478

1185 PLOT OVER 13X,

1196 GO TO 1129

1288 INPUT TAEB 8; "ANGLE OF ARC?
i LINE A%: IF B&>="A*" THEN GO
TO 1288

1201 LET A=VAL Q%

1282 PRINT #G;TAB 14; "DRAW"

1283 PRINT FLASH 13 OVER 1;AT 2
1-¥1/8,X1/83" "

1284 PAUSE 188: PRINT FLASH 9;
OVER 1jAT 21-Y1/8,X1/85" *

1285 IF CODE INKEY$=13 THEN &GO
TO 1285

1218 GO SUB 1988@

1217 PRINT FLASH 13 OVER 13AT 2
1=¥/8,X/8}" "

1218 PAUSE 18P: PRINT FLASH 2;
OVER 13AT 21-Y/8,X/83" *

1219 IF CODE INKEY$=13 THEN GO
TO 1219

12280 GO SUB 1198

1238 DRAW 1INK I3 PAPER P; BRIGH
T BiX1-X,¥1-Y,A

1268 IF INKEY®="Y" THEN RANDOMI

ZE USR ST: RETURN

1278 PLOT OVER 13;X,Y: DRAW INK
I; PAPER P; BRIGHT B; OVER 1;Xl1

~X,¥Y1-Y,A

12688 GO TO 1298

1598 INPUT *"*: PRINMT HG; TAB 12"

FREEHAND*

1505 IF INKEY®<>"" THEN GO TO 1

sas

1518 PLOT OVER 1jX,Y

1928 LET GS=INKEY®

1%2% IF G&="M" THEN LET PL=8: 1

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

OVER 1;%,Y

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

NPUT "": PRINT #G;TAEB 10; *FREEHA

ND "

1527 IF GES="E" THEMN LET PL=2: 1

NPUT **": PRINT HG; TAB 13; "ERASE"

1S3I@F IF (GE>="5" AND G&<{(="8") OR
{(CODE G%>=8 AND CODE G%<=11) TH

EN GO TO 155@

1532 IF (CODE G$=1T AND (X=128 A

ND ¥Y=88) 0OR PL=#&) THEN PLOT ov

ER 13PEEK 23&77,PEEK 234678

1535 IF CODE G&=13 THEN RETURN

1548 GO TO 1S16

155@ IF PL=1 THEN PLOT INK I1;

FAPER P§ BRIGHT BiX,Y

1551 IF PL=@ THEN PLOT OVER 13

XiY

1552 IF PL=2 AND POINT {X,¥vi!=1 T

HEN PLOT OVER 1iX,Y

1555 LET X=X-(G%="5" OR CODE GS=

8 AND X>3)+{(G$:="8" NR CODE G%=9

AND X<{255)

1%&608 LET Y=Y-(G$="4&" UR CODE G%=

18 AND Y @) +(GE="7" OR CODE G%=1

I AND ¥Y<175)

1946 INPUT "": PRINT #G;TAB LB;"
"3 XiTAB 175" Y:2"3Y

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

HEN PLOT OVER 13X,Y

1576 GO TO 1510

169@ INFUT TAE 14; "RaADIUS " LIN

E RE: IF E%>="A" THEN GO TO 148

a

1618 LET R=VAL R%: IF NOT R THEN
RETURN

1628 IF X+R>255 OR X-R<(@ OR Y+R>

175 OR Y-R<@ THEN RETURHN

1638 CIRCLE INK 13 PAPER P; BRI

GHT BiX,Y,R

1564983 GO SUB YN

1248 GO SUB YN 1660 IF INKEY$="Y" THEN RAMDOMI | 2
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ZE USR ST: RETURN

1678 RANDOMIZE USR RT

1688 GO TO 1600

1768 INPUT TAB 93 "X RADIUS *j; LI

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

a9

1718 LET XR=VAL B%: IF NOT XR TH

EN RETURN

1728 INPUT TAB 9j"Y RADIUS *; LI

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

20

1725 LET YR=VAL 0%

1738 IF X+XR>255 OR X-XR<® OR Y+

YRY»175 OR Y-YR<@ THEN RETURN

1748 LET NA=XR¥YR: IF NA>3@8@@ TH

EN LET NA=1: GO TO 1758

1745 LET MNA=2

1 75@ FOR N=1 TO 7208/NA

1768 PLOT 1INK I; BRIGHT Bj PAPE

R PiX+XR¥COS (N/(3GB/NA)¥PT),Y+Y

RE¥SIN (N/(368/NA)*¥PT)

1778 NEXT N

1786 GO SUB YN

1783 IF INKEYS=*"Y" THEN RANDOMI

ZE USR ST: RETURN

1784 RANDOMIZE USR RT: GO TO 170

@

1883 INPUT *LENGTH "; LINE 0%: I

F @E>="A" THEN GO TO 1888

18168 LET L=VAL G%: IF NOT L THEN
RETURN

1828 INPUT *"HEIGHT "; LINE G%: I

F @%>="A" THEN GO TO 1829

1825 LET H=VAL 6%

1830 IF X+L>255 OR Y-H{(®@ THEN R

ETURN

1848 PLOT 1INK I; PAPER P; BRIGH

T Bi¥X,Y: DRAW INK I; PAPER FP; B

RIGHT BjL,P#: DRAW INK 1; PAPER

P; BRIGHT Bj®,-H: DRAW INK 1; B

RIGHT B;j PAPER Pj-L,@: DRAW INK
I; BRIGHT B; PAPER P;0,H

18568 RETURN

2083 POKE 23728,X: POKE 23729,Y

2002 GO SUB 3480

20083 LET AT=2252B+C+32%R

2035 DIM R(4)

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

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

R+1,C): LET B8{(4)=ATTR (R+1,C+1)

2039 LET X1=C¥8: LET Y1=175-R¥8

28048 DIM B%(1&6,16)

2088 INPUT *"*": PRINT #G;TAB 14;"

PLEASE WAIT®

2098 IF BL=1 THEN FOR N=1 TO 1é&
: LET BSIN)="IITTITITITTITITITITITI:

NEXT N: GO TO 2178

21080 FOR Y=8 TO 15

2105 LET Yi={(1735-R¥B)-Y¥

2118 FOR X=8 TO 135

2128 LET X1=C¥8+X

2138 1IF POINT (X1,¥1)=1 THEN LE
T BEi(X+l,Y+1)="R": PLOT OVER 1}

X1,¥1: GO TO 2158

2148 IF POINT (X1,Y1l)=8F THEN LE

T BEIX+1l,Y+1)=""

2158 NEXT X

214688 NEXT Y

2142 IF ZA THEN GD TO 5385

2164 RANMDOMIZE USR ST

2165 IF YR THEN GO SUB 2888: GO
TO 2588

214468 IF XR THEN GO SUB 2788: GO
TO 508

2173 CLS

218¢ FOR N=1 T0O la&

2198 FOR M=1 TO 16

2268 PRINT AT N,M;BS(M,N)

22168 NEXT M

2278 NEXT N

2235 PRINT AT 1,19;"MOVE WITH";A
T 3,19; "CURSOR KEYS";AT 5,195 "F1I
LL WITH 9";AT 7,19;"DEL WITH &";
AT 9,19; “ENTER TO END*

2248 LET A=1: LET AA=1

2258 PRINT OVER 1; FLASH 1;AT A
SAAF " X"

22680 LET GH=INKEYS

2278 IF G$="" THEN GO TO 2260
2285 BEEP .01,20

22908 IF GH="9*" OR GH="(" OR GS="
'* DR G®="L" DR G%="%" THEN FRI

NT AT A,AA;"N": LET Bs(AA,A)="R"
2295 PRINT AT A,AAjBS(AA,A)

2308 IF G$="@" THEN PRINT AT A,
AA; "[(0": LET BS(AA,A)="[]*

2319 LET AA=AA+(GS="8" OR CODE G
$=9 OR G$="(" AND AA<1&) -(GH="5"
OR CODE G%$=8 OR G%="%" AND AA>1
)

2320 LET A=A+ (G$="6" OR CODE G%=
190 OR GH="&" AND A<16)-(GS=*7" 0O

R CODE G$=11 OR G%="'" AND A>1)
2325 IF AA>16 THEN LET AA=16
23246 IF AX1&6 THEN LET A=146

2327 IF A<1 THEN LET A=1

2328 IF AA<1 THEN LET AA=1

2330 IF CODE G$=13 THEN GO TO 2

530

2348 GO TO 2250

2586 CLS ! RANDOMIZE USR RT

2507 INPUT "": PRINT HG; TAB 93 "S

AME PLACEZ?"

2588 IF INKEY$<>"Y" AND INKEYS$<>
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"N* THEN GO TO 2588

2589 IF INKEY$="Y" THEN

C: LET R1=R: GO TO 2515

25198 GO SUB Ja48@: LET R1=R: LET

Cil=C

2511 LET AT=22528+C1+32#R1

2512 FOR N=8 TO 15

2513 LET R{1)=ATTR (RL,Cl1): LET

Bi2)=ATTR (R1,C1+1)Z LET B(3)=AT

TR {R1+1,Cl): LET 2(4)=ATTR (R1+

1,C1+1)

2515 INPUT "*: PRINT HG3;TAE 18;"

PLEASE WAIT®

2516 FOR N=@2 TOD 15

2528 FOR M=8 TO 15

2538 IF BS(M+1 , N+1)="HE" THEN PL

OT Cl¥8+M, (175-R1¥8)-N

25989 NEXT M

25958 NEXT M

25648 PODKE AT,B8(1): POKE AT+1l,8(%

I POKE AT+32,8(3): POKE AT+33,8

i4)

25672 IF ZA THEN GD TO S3&0

2563 RANDOMIZE USR ST

25684 LET X=PEEK 2372B: LET Y=PEF

K 23729

2565 RETURNM

27380 FOR M=1 TO 14

2748 FOR N=1 TO 2

2745 LET TE=BS(8+N,M)

2758 LET BS(B+N,M)=B%(N,M)

2755 LET BS(N,M)=T%

2768 NEXT N

2778 NEXT M

2798 RETURN

2838 FOR M=1 TO 7

2848 FOR N=1 TOD 164

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

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

2855 LET BS(N,M)=T%

28468 NEXT N

2878 NEXT M

2888 RETURN

38988 INPUT *

OR Y"; LIMNE 8%

3419 IF G@$<>*X" AND @%<»*Y*" THEN
GO TO 39080

3020 LET XR=Q%="X"

1038 LET YR=R%="Y"

3848 GO TO 2088

LET C1l=

REFLECT ABOUT X

3188 INPUT *": PRINT #HG§i" PRESS
@ TDO 9 FOR INMK COLOUR®™
3118 IF IMKEY®<{>"" THEN GO TO 3

118

3128 IF INKEYS{"9" OR IMKEY®>"9?"
THEN GO TO 3128

3138 LET I=VAL INKEY®

31948 RETURN

I288 INPUT **: PRINT #G;* PRESS

@ TO 9 FOR PAPER COLOUR*

3218 IF INKEY$<>*"*" THEN GO TO 3

210

3220 IF INKEYS$<"@" OR INKEY®>"9"
THEN GO TO 3220

I230 LET P=VAL INKEY®

1248 RETURN

3383 LET B=B=@

3318 RETURN

I488 LET R=18: LET C=15

3418 PRINT OVER 1;AT R,C;" ";A

T R#1,C3" *

T428 INPUT *"*": PRINT #G;TAB aj;*M

OVE SRUARE TO POSITION®

1433 LET GS=INKEYS$

%435 IF CODE G%$=13 THEN

OVER 13AT R,C3"
RETURN

1437 IF G$="0" THEN RETURN

X449 IF GE="* THEN GO TO 3438

3450 LET RI=R+(G$="6" OR CODE G%

=18 AND R<¢28)-(G$="7" OR CODE GS%

=11 AND R>@)

1440 LET Cl=C+(G$="8" OR CODE G%

=9 AND C<31)-(G$="5S" OR CODE Gs$=

8 AND C>@)

3478 PRINT OVER 13AT R,Ci* “jA

Ryl G . ®

31488 LET R=Rl: LET C=C1

3498 PRINT OVER 1jAT R,C;" ";iA

T R+#1,C3"

I58@ GO TO 3430

3618 INPUT "*": PRINT #Gj}TAB 8;"S

ELECT 1 TO 4"

3420 IF INKEY$<>"*" THEN GO TO 3

&2

3630 IF INKEY®<"1" OR INKEY$>"4*
THEN GO TO 34630

34635 LET GH=INKEYS

3648 LET S=65367-VAL G$¥6848

3458 POKE 23300,S5-25&4%INT (S5/2%4

): POKE 23381, INT (S/256): POKE

23399 ,PEEK 23328: POKE 23318, PEE

K 23301

3668 INPUT "*: PRINT #G;TAB 108; "

SCREEN=";VAL Gs

3670 GO SUB Z

34690 RETURN

3716 INPUT *"TEXT *"; LINE T$

3715 LET R=@: LET C=¢: PRINT IN

K 8§ OVER 13 FLASH 1;AT R,C;"m*

3728 PRINT #5; "MOVE SQUARE TO KE

BUIRED POSITION®

3725 IF INKEYS<>"" THEN
225

PRINT
"$tAT R+1,C3" "

GO 7O 3

..r---------------------------------------

|
|
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3738 LET GS=INKEYS$: IF GE="" THF

N GO TO 3738

3748 IF CODE G$=13 THEN GO TO 3

8408

3758 PRINT OVER 13 FLASH 8;AT R
yCi *"0*

3768 LET R=R+(G%="4" 0OR CODE G%=
19 AND R<21)-(G%="7" OR CODE GS$=
11 AND R>&)

3778 LET C=C+ ({GS$="B" DR CODE G%=

? AND C<{31)-(G%E="5S" OR CODE G%=8
AND C>8)

3788 PRINT OVER 1§ FLASH 1j1AT R
yCi*m"

3798 GO ToO 3738

IB@@ PRINT INK I; BRIGHT B; FAFP

ER PJAT R,C; TS

3818 GO SUEB YN

3830 IF INKEY$="Y" THEN INPUT *
*: RANDOMIZE USR ST: RETURN

3835 INFPUT **

3848 RANDOMIZE USR RT

3845 PRINT OVER 13AT R,Ci"R"

38580 GO TO 3728

3985 DIM Ss(18)

39218 INPUT "ENTER TITLE FOR SAVI

NG®"; LINE S%

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

39280 SAVE S%SCREENS

3938 RETURN

4318 INPUT "ENTER TITLE FOR LOAD
ING®"; LINE S%

4315 IF S%=" " THEN LD

AD ""SCREENS$ : GO TO 4830

4828 LOAD S$SCREENS

4338 RANDOMIZE USR ST: RETURN
4185 LET CH=1&84-VAL G%

4118 LET R=8: LET C=82

4128 PRINT OVER 15AT R,CiCHR® C
H

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

4148 LET GE=INKEY®: IF GS="" THE
N GO TO 4142

4145 PRINT OVER 1JAT R,CiCHRS C
H

4158 LET R=R+(G%="6" OR CODE G%=
1#& AND R<{21)-(GE="7" 0OR CODE G%=
11 AND R>8)

4168 LET C=C+{(G$="8" Ok CODE GS=
? AMD C<31)-(GS="5" OR CODE G%$=8
AND C2>8)

4178 PRINT OVER 1jAT R,CjCHR® C
H

41808 IF CODE G%<>13 THEN GO TO
4148

4198 INPUT *"*": PRINT HG;TAB 7i"M

OVE BRUSH TO PAINT*

4195 GD SUB Z

4200 LET GS=INKEYS$: IF G$="" THE

M GO TOo 4208

4228 LET R=R+I(G$%="4&" 0OR CODE G®=
18 AND R<21)-(G$="7" OR CODE G%=
11 AND R>@)

4230 LET C=C+(G$="8" OR CODE G$=

P AND C<31)-(G$s="5" OR CODE Gs=B
AND C>#@)

4232 PRINT INK Ij PAPER Pj BRIG

HT B;}AT R,C;CHRS CH

423I% INPUT *"": PRINT HG;TAB B} "R

OW *;R;TAB 18§ “COLUMN *;C

42408 IF CODE G$=13 THEN INPUT *
“: RANDOMIZE USR ST: RETURN

4258 GO TO 4280

4314 INPUT "ENTER REGUIRED ATTR

VALUE*; A

4328 IF A>255 OR A<@ THEN GO TO
4319

4333 POKE 23328,A

4340 RANDOMIZE USR 23329

4345 IF A»127 THEN LET A=A-128

4346 IF A»63 THEN LET A=A-64: L

ET B=1

4358 LET P=INT (A/8): LET I=A-(1

NT (A/8)#%8)

4368 RETURN

4518 GO SUB 3490

4528 PRINT AT R,C;*" ";AT R+1,C;

4538 GO SUB YN

4548 IF INKEY®="Y" THEN INPUT *
“: RANDOMIZE USR ST: RETURN

4558 GO SUB 349108

4548 GO TO 4520

4600 IF INKEY$<>"" THEN GO TO 4

ey al%]

45819 IF INKEY®%="" THEN GO TO 44
19

4628 RETURN

4788 GO SUB 3400

4718 PRINT PAPER P; INK I; OVER
13 BRIGHT BjAT R,Ci" "j;AT R+1,

Cye =

4728 RETURN

5818 GO SUB 34488

S@28 DIM B$(16,16)

5838 INPUT "*: PRINT #GjTAB 18} "

PLEASE WAIT*®

5848 FOR ¥Y=8 TO 15

S@S@ LET Y1=(17S5-R¥8)-Y

S868 FOR X=@ TO 15

S@78 LET X1=C¥B8+X

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

SX COMPUTING DECEMBER/JANUARY 1985
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B (X+1,Y+1)="m"

S@98 IF NOT POINT (X1,Y1) THEN

LET B$(X+1,Y+1)="[]"

5186 NEXT X

S116 NEXT Y

5120 INPUT *"*: GO SUB 3480

S138 LET C1=C: LET R1=R

5148 INPUT "*: PRINT HG;TAB 14;"

PLEASE WAIT"

5158 FOR N=@ TO 15

S168 FOR M=@ TO 15

5176 IF B®(M+1,N+1)="m@" THEN PL

OT INK I; PAPER Pj; BRIGHT B;C1l#
B+M, (175-R1%¥8) -N

5186 NEXT M

5198 NEXT N

5208 RANDOMIZE USR ST

5218 RETURN

5300 GO TO 2000

5332 POKE 23670,PEEK 234673: POKE
23671,PEEK 23672

S385 FOR N=@ TO 28+INT (RND¥43)
S531@ LET R2=INT (RND¥16)+1: LET
C2=INT (RND¥16)+1

5320 IF B$(R2,C2)="R" THEN LET
B$(R2,C2)="[]*: GO TO 5349

5338 LET B$(R2,C2)="N"

534@ NEXT N

5350 GO TO 2587

5368 GO SUB YN

5375 LET ZA=8

5377 LET X=PEEK 23728: LET Y=PEE
K 23729

5380 IF INKEY$="Y*" THEN RANDOMI
ZE USR ST: RETURN

5398 RANDOMIZE USR RT

548@ RETURN

SS@8 INPUT **: PRINT HG;TAB 8;°S
ELECT 1 TO 4"

5510 IF INKEY$<>** THEN GO TO 3
620

5528 IF INKEY$<"1" OR INKEY$>"4*
THEN GO TO 5520

5525 LET G$=INKEY®

SS38 LET S=65367-VAL GH¥6912
5548 POKE 23342,S-2S&6%INT (5/256
): POKE 23343, INT (S/256)

5558 RANDOMIZE USR 23338

5580 RETURN

5688 CLS
5418 PRINT AT 5,133 "STATE": PRIN
T ""TAB 115J"INK..... *"3iI: PRINT

TAB 11§ "PAPER..."ijP: PRINT 'TAB
113 *"BRIGHT.."j: PRINT ("ON" AND
B=1)+(®"0FF"®" AND B=8)

5628 PRINT 'TAB 11; "SCREEN #";
9638 LET S=PEEK 23300+25S&6%PEEK 2

3I301: LET S=65367-S: LET S=S/6%91
?

5648 PRINT S

54645 PRINT "TAB 11§°X,Y..... “§ X3
" omgy

35450 GO SUB Z: CLS : RANDOMIZE U
SR RT: RETURN

5768 INPUT "*®": PRINT #G3TAB 13;°
OKAY?"

5718 IF INKEY$<>"Y" AND INKEY$<>
"N* THEN GO TO S710

5728 RETURM

5884 INPUT *"": PRINT HGi " MOVE
CROSS LINES TO POSITION®

5868 LET X=128: LET Y=B88B

5878 GO SUB &188

S8068 INPUT **": PRINT #G;* MOVE
CROSS LINES TO POSITION®

58468 LET X=128: LET Y=88B

S87@ GO SUB 46108

5888 LET G$=INKEY%: IF G$="" THE
N GO TO 5888

5898 IF G$>*"8" THEN GO TO S880
5895 IF CODE G$=13 THEN GO TO 6
138

5988 GO SUB &188

6018 LET X=X+(8 AND (G%="8" OR C
DDE G%=9 AND X<248))-(8 AND (G%=
"5" OR CODE G®=8 AND X2>7))

4820 LET Y=Y+(8 AND (G$="7" OR C
ODE G®=11 AND Y<1467))-(8 AND (GS
="4" OR CODE G$=18 AND Y>7))

&84@ GO TOo 5878

&188 PLOT OVER 15%,175: DRAW O

VER 1;8,-175: PLOT OVER 1;0,Y:
DRAW OVER 1;255,0

6128 RETURN

&138 GD SUB YN

6149 IF INKEY$="N" THEN INPUT *
®: PRINT HG;* MOVE CROSS LIMES
TO POSITION": GO TO 58880

6158 RANDOMIZE USR RT

6168 RETURN

46203 GO SUB 34900

6285 IF G$="8" THEN RANDOMIZE U

SR RT: RETURN

6218 PRINT INK I; PAPER Pj; BRIG
HT B;iAT R,C; "HR";AT R+1,C; "ma"*

6228 GO SUB YN

4238 IF INKEY$="N®" THEN RANDOMI

ZE USR RT: GO TO &208

&235 RANDOMIZE USR ST

6248 INPUT *"": PRINT #G; TAB 18;°
CONTINUE =2*

6258 GO SUB 5718

4268 IF INKEY$="N®" THEN RETURN

6278 GO TO &209
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Animation is the process that
puts life into computer games,
but has far wider uses. The abili-
ty of a computer 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; 1o 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 static images that can be
displayed when required,
animation is the art of making
those images appear 1o move in
such a way that the impression
of a lifelike object is created.
Animation is an art that predates
the computer revolution by guite
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
effart 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 theim-
pression of motion. There are
other technigues of animation-
model, cutout and rostrum (con
trolled cameral 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
techniques have been built up
over 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
arimation and stll 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 1o 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 a8 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 15
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 ling

graphics. Block graphics involve
the use ot character sized
shapes (see the top row of the
Spectrum keyboard) which may
be used individually or as part ol
larger shapes which can be mov
ed around the screen. The pro
gram in ligure 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 15 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 technique is similar to
block graphics, the pixel 15 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

¥ REM
<% CLS
3¢ LET
4@ LET
S FOR
&8
78 PAUSE 3
B@
Ll
1aa

A = §"
BE=" g
I=8 TDO 21

NEXT I
GO TO 39

BLUOCK GRAPHIC ANIMATION

PRINT AT 1,121AS

PRINT AT I,12)B%

Figtire |

of the technigue 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
15 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
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
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pixel

tion is a computer inspired
technique where the collision
between two aobjects 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 1o ex
plosions which is again a widely
used technique 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 wusers 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
15 teasted to see if it is possible to
move there. A realistic rebound
is programmed in rather than a
straight reversal of course if a
collision s 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
gscreen 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
tunﬂleiy 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
taster. BASIC is easy to unders
tand, and has been used in the
gexamples here for clarity,
though it can cause tlickering
and other odd effzcts and
detra. 1 from the effact that you
dare trying to achieve

Ihe actual process of anima
lion on computers 15 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
mampulation. For example, an
mage 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
change, so that images
presented sequentially appear
1o move. The basis of animation
involves a number of key
elements that help produce the
desired effect. The obvious is
change in size or shape, others
include change in speed, angle,
colour, position and perspective
= remember these gre anima-
tion technigues and not com
putér techmgues. We have all

seen some really funny cartoons
where some of the humour has
heen 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 15 worth
knowing how to do this

Bang!

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

out from a central point. Most
explosions are avanation 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 move outwards.
A computer can generate useful
sound effects to accompany
this visual extravaganza which
makes the whole process more
effective.

Manipulation in size i5 one
technigue that a computer can
do quickly without the need for
neéw images to be drawn, digitis-
ed and stored. It is simply a mat-
ter of arithmetic to alter the size
ot an object. For example
characters can be made larger
by scanning the character

681 MEXT 1
P"Ee:
B8 MEXT 1
8 GD TO 228:
168
118 PLOT X,Y
1280 PAUSE 4
138 RETURNM

158 PLOT
168 RETURN

188 REM
198 IF POINT
AND POINT
LET

AND POINT

218 RETURN

PIXEL GRAFHIC ANIMATION
AND COLL1ISION DETECTION

1# REM
280 REM
38 CLsS
483 REM DRAW BEORDER
5@ FOR I=1 TO 20:
i "H": PRINT AT I,32)"m"

78 FOR I=1 TO 39:
PRINT AT 28,I1)"m"

REM MAIN FART
REM PLOT SUBROUTINE

148 REM UNPLOT SUBROUTINE
OVER 13X,Y

178 REM COLLISION DETECTION
SUBROUTINE
(X+XDIR,Y+YDIR) =1
(X+XDIR,Y+YDIR+1)=1 AN
D POINT (X+XDIR,Y+YDIR-1)=1 THEN
XDIR=XDIR¥-1
208 IF POINT (X+XDIR,Y+YDIR)=]}
(X+XDIR+1,Y+YDIR)=1 AN
D POINT (X+XDIR-1,Y+YDIR)=1 THEN
LET YDIR=YDIR#-1

PRINT AT I,1

PRINT AT 1,1

228 REM MAIN LOOP

238 LET X=7@8: LET Y=188: LET XD
IR=-3.1: LET YDIR=]

248 GO SUB 178: REM COLLIDED?

258 GO SUB 11¥8: REM PLOT

2468 GO SUB 148: REM UNPLOT

278 LET X=X+XDIR

288 LET ¥Y=Y+YDIR

298 GO TO 2498 Figure 2
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square and reproducing the im-
age larger or smaller. The pro
grame 15 ligured 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. Itis a
simple matter 10 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
technigque, because it works at
the pixel level will also expand
any shape. In BASIC it is rather
slow, inmachine code it is much
faster and can be used to great
effect.

Perhaps the mast exciling
possibility for a home computet
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 1o
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
oneg day hologram technology
will have advanced enough so
that three-dimensional images
can be projected nto a living
room like a super television, but
until then we must rely on the
aye 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 tothree axis- x,y and z
as they are conventionally
known. When measuring an ob-
ject we normally described the
dimensions in terms of length,
width and height, but in order to
describe an object in terms
suitable for computer graphics
we must describe the object in
distances from an origin point,
The origin can be a corner of the
object itself or further away, the
object may be viewed from the
origin or another point. This in-
troduces the idea of how we can
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18 REM CUBODID DRAWING 18 REM DOUBLE SIZE CHARACTERS
20 LET OX=38: LET OY=48 28 LET XC=1: LET YC=]
J2@ LET A=38: LET B=4@: LET C=] 38 PRINT AT 19,183 "A"
S5: LET D=28 49 DIM A(B,B)
48 PLOT OX,0Y 59 REM SCAN CHARACTER
579 DRAW @,A: DRAW B,8: DRAW @, &% FOR X=8 TO 7
-A: DRAW -B,9 78 FOR Y=8 TO 7
&2 DRAW C,D: DRAW B,8: DRAW -C 88 IF POINT (X+88,Y+88)=1 THEN
s =D LET A(X+1,Y+1)=1
78 PLOT OX+8,0Y+A: DRAW C,D: D 8 NEXT Y
RAW B,3: DRAW -C,-D 188 NEXT X
88 PLOT OX+C,0Y+D: DRAW &,A: D 118 REM REPRODUCE ENLARGED
RAW B,8: DRAW &,-A 120 FOR X=1 TO 1é&
98 LET A=A+1: LET B=B+1: LET C 138 FOR Y=1 TO 16
=C+1: LET D=D+1 148 LET YC=INT (¥Y/2): IF YC=0 7T
108 STOP HEN LET ¥C=1
Figure 3 198 IF A(XC,YC)=1 THEN PLOT X+
?4,Y+84
X > 148 LET XC=INT (X/2): IF XC=8 T
| I HEN LET XC=1
178 NEXT Y
188 NEXT X
E Figure &
make a flat two-dimensional
representation appear three- VIEWED POINT AT x,y,z
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-
dinatesi{x,y and z) can be
represented on the picture plane x
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 z AXIS PICTURE PLANE (SCREEN)
the bottom left hand coner are PARALLEL TO x,y PLANE
calculated as x times (distance
of picture plane to viewpoint
axis divided by 2). This is called
transforming and is good for any
object where the viewpuoint and
the origin of the coordinate
system are the same place.
Some degree of animation is :S&N-rsigimeu
now possible once the three- ¥
dimensions are transformed into
two on the picture plane. The
X,y coordinates can be
transformed around the screen 20
- enlarged, reduced, moved or y
rotated and 'H'!-t': perspactive (ON SCREEN) \
altered by shifting the picture d = DISTANCE OF PICTURE
plane. Rotation presents an in- PLANE FROM ORIGIN
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 x" = xld/z)
coordinates of the point x,y will y' = yld/z)
be calculated as x cosine A-y
sine A for the x coordinate, and x ORIGIN AND VIEWPOINT
sine A +y sine A for the y coor- Figure 5 (0.0.0)
dinate. This idea is incorporated
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inte the program in figure 6
whichdraws acube thenrotites
mto a new position

Line graphics are particularily
suitable for these sorts of
transformation, though it must
bé¢ sawd that the mathamatics
can become quite complex
when trying to view the object
from any point other than the
orgin of the coordinate system
Naturally for flicker free anima-
fion maching code s essential as
there may be a large number of
calculations involved in
transforming each point on an
object. Combinatons of block,
pixgl and lne graphics can be
séen in many animated com
puter games as well as more
genous applications but it must
be smd that really complex
ammaton is the preserve of
I”III_.lI 'ﬂrr_]i'r .|r||1 more l".l;F]I!r'I'_‘.I".,'If‘
computers. What is needed in
the home computer markat 1s
dedicated software that will
b allow easy and 1ast animation by
Coping with the transformations
necessary, the software can be
rather like the sprite graphics
support available on a chip In

SOmMe computers
18 REM SIMPLE ROTATION OF 2608 PLOT X(5),Y(5)
280 REM CUBOID SHAPE 278 DRAW X&) -XI(5),Y(&6)-YI(S)
30 LET ANGLE=-.15: REM APPHOX 280 DRAW X(7)-X{(6),Y{(7)-Y(6)
18 DEGREES CLOCKWISE 298 DRAW X(8)-X(7),Y(8)-YI(7)
48 DIM X(8): DIM Y(8) I0@ DRAW X(S)-X(8),Y(5)-Y(8)
5@ REM COORDINATES 319 PLOT X(4),Y(4)
&8 DATA B89,80,80,110,120,110,1 I2¢ DRAW X(8)-X{(4),Y(B)-Y(4)
29,80 330 DRAW X(5)-X(8),Y(S)-Y(8)
78 DATA 95,180,%5,138, 135,139, 348 PLOT X(1),Y(1)
135, 1¢8 I5@ DRAW X(S)-X(1),¥Y(S)-Y(1)
8@ REM NOMINATE CENTRE OF 360 PLOT X(2),Y(2)
98 REM ROTATION AT 199,110 378 DRAW XI(&)-X(2),Y(6)-YI(2)
188 FOR I=1 TO B 384 PLOT X(3),Y(3)
118 READ X(I),Y(I) 390 DRAW X(Z)-X(3),Y(?)-YI3)
120 NEXT I 498 RETURN
138 GO SUB 198: REM PLOT SHAPE 418 REM APPLY ROTATION
148 REM MAKE RELATIVE TO CENTRE 4280 REM TO COORDINATES
158 FOR I=1 TD 8 43@ FOR I=1 TO 8
168 LET X(I)=X{(I)-188: LET Y(I) 448 LET X(I)=(X(I1)%CO0S ANGLE) -
=Y(I)-118 Y{I)%#SIN ANGLE)
178 NEXT I 458 LET Y(I)=(X(I)%SIN ANGLE) +!(
180 GO TO 418: REM TO ROTATE Y(1)#COS ANGLE)
194 REM DRAW CUBOID SUBROUTINE 468 NEXT I
288 CLS 478 REM CALCULATE SCREEN COORDS
218 PLOT X(1),Y (1) 488 FOR I=1 TO 8: LET X(I)=X(I)
228 DRAW X(2)-X(1),Y(2)-Y(1) F1@8: LET Y(I)=Y(I)+11P
230 DRAW X(3)-X(2),Y(3)-Y12) 498 NEXT I
240 DRAW X(4)-X(3),Y(4)-Y(3) 588 GO SUB 198: REM PLOT AGAIN
250 DRAW X(1)-X(4),7(1)-Y(4) S18 STOP
Figure & B
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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
somé 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
patiern on the screen, f and m
are integers which are the radii
of the fixed and moving gears,
and r 1s the distance of the pen
hole from the centre of the mov
ing gear.

The program is based almost
entirely on the Spectrum Basic
interpreter’'s calculator [called
by a RST O02ZE8). Thisiscontroll
ed by a string of literals im-
mediately following the call
which descrnbe what needs to
be done, adding multiplying and

and storing facilities which are
normally wused for the
calculator’'s memory area to
manipulate numbers on the
calculator stack |a plan of which
s 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 USE call 1o this oo
gram, and put them on the
calculator stack after the six
dummy values at the bottom to
replace the calcuiator's memory
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 fand m

Frbo FF74 calculates the
size of angular increments 20
and the total number of themina
complete pattern,

values of COS8, SING, COSP,
SINBICOS & SIN denote (f + m)
cosO& (f + m) sin@, and COS8&
SiINBdenote r cosfand r sin@) and
calculates cos @, sin A8, cosA
Fand sin @

FFEB FFOD incremants @ (by
changing COS8and SING)

FFOE FFAF increments & by
changing COS@and SING |

FFBC FFEZ checks to see
whether (x,y) 15 on the screen, if
soitis PLOTted by a USR call to
22DC

FFE3 FFF2 decrements the
step count, if thisis not zero and
thaere is no keyboard break, then
the loop is executed again.

FFF3 FFFE resets the
calculators memory area and
clears the stack.

so on. Particular use has been FFBO — FFBB calculates the plot
made of the number fetching FF75 FFBA sets the initial position (x,y). FFFF returns to BASIC.
Stack Map
19 REM SPIROGRAM
sal-mem g&f-rﬂﬂfﬂ contents EE’ CLEAR &52?3
co EO calcO
c1 E1 calcl 38 LET P=1+PEEK 23738+256%PEEK
c2 E2 cale2 =
3 E3 cale3 23731
c4 E4 calcd 48 GO SUB 1888
o E5 calcs - gow - ma. - " ™
€6 E6 a 5@ ITPUT ("jaj”","ibi") ¥ i+}
c7 E7 b m®im; r*sr
cE E8 f .
c9 £9 & &8 RANDOMIZE USR P: REM a,b,+,
EA EA r m,r
B EB r
oc EC AB 78 GO TO S8
co ED cose 1998 REM poke SpiroGram
CE EE SIN O ¥
CF EF cos 1\O AELO CLET sy
oo Fo sin O 1828 DEF FN d{dS)={ds<{="9" )% (COD
o7 F1 CGSE - — - L = L
D2 F2 SIN @ E d$-CODE "@")+(d$>="A")*(18+C0OD
D3 F3 cos PaN: ) E d$-CODE *"A*®)
e 2o 20 1639 READ d$
D6 F6 ¥ 1948 POKE d,FN di(dSs(1))*#16+FN d(
d&E(2))

T T A TR e e T e - NS re s R e T e e S e s S e S
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1858 LET d=d+1 FF17 €1 POP BC the argument count
FPI® FDCBEO1T6 BIT 6,(17401) set (K2) £ numeric expressis
1860 LET d$=d$(3 TO ) - Paiah TR) AR alaias wruasion
189788 IF d®<>"* THEN GO TO 1848 FFIC 281A JR 2,ERROR  Jump to ERAOR if string exp.
18868 READ d% FFIE 108F DJKZ T decrement argument count,
e if more to do jump %o next
1698 IF d$<>"" THEN GO TO 1040 st o7 7,(11401) se () sovarprotng
l lﬂﬂ RETURH resat (Z) IF syniax checking
| - FraL 201% JR NZ, BEDIN jump Lo BEOIN Af arpusments have
12808 DATA DFFE3AZB3I9E7" T\:; o rrgl u’qf:—:"n;,Jﬂ:D__
1218 DATA "FEEAZ2834ESFDCBO1" FF26 E1 POP W1 address of apguments
1228 DATA "BEP&PS188SDFFEZ2CT FF27 22505C LD (505D),ML restore (CH-ADD) to Mlrst argusent
1238 DATA "2Z282&4CSE7CDFBZ4CL”™ FFZA FDCHOLFE SET T,{IT+0l) to interprot argunents
1246 DATA "FDCB@174281A18ED" el A D G it
b g FFZF AD OEFD et alx dumsy walues at the
1256 DATA FDCBA17EZ2815E122 FF3Q AQ =Fa tottom of the caleculator stack
1268 DATA *"SDSCFDCB@IFEEFAB*" PP AO DEFR for the calculator to use
12768 DATA 'MAHAEAH#@BSBIBDI . FFi2 aD UEFR Inatead of MDEOT (enables the
1288 Dﬁfn‘ 'EES“IC?Q&JSCEE&E' FF13 AD DEFR set-mam CO,C1,.. & get-mez EO.E1,..
1298 DATA "SCEFES2AE9Z2AEBEC* FFiL &0 o=a Hterals to be used)
FFi5 38 DEFH end-cale
1360 DATA "@3364880201EB3I282" 4 i
FFi6 1801 JR ARGS Jump to’ ARS8, add argusents
1314 DATA "313780FP82A3310F" a,h{:‘;r.r e *.lr;aqst ack in
o - poaitions 6,7,2,9,A respactively
13268 DATA "318F1B3I1ESE925A1 FFI2 CIBAIC ERROR JP 1084 o prekrae Gt Seothcs
133@ DATA “"OGFEAB47AEBE?AF2A" error report
1348 DATA "@F@42731E9P4EBAS" FEIB 20350 BEDN LD HL,(STIROT) address of the battos of
135@ DATA "2A27CRAZGSESEYOF " FFIE 22685C 1D {(MEM),HL addross of the arsa used for
1348 NDATA "AGFC?AFCIFEAAPFR" ealeulators serory (usually MEMBOT)
1376 DATA "F909SA10FEC@43120" g s e b
L2 IEFE get
1TR@ DATA *@11F3IREFEEEF@4ED" it S T
1398 DATA “"FAA4@FEDEF@4EEF®" Frid E3 gt =
1488 DATA "@483CDE2CE®2Z2F2F3" FPLS 24 sbeclute sl
1416 DATA *@4F | FAG4GFF 1F384" FPLG £8 oot Il
1426 DATA *F2F4@4@83D182D282" T got lul
FFLA 00 subtract |fllnl
1478 DATA "ESEDAFFIOF27EYEE" FRLS 36 PR
I44‘H DHTA 'EFF'ZBFE?Fﬁﬁﬁﬂ'ﬂ'Z?_' Fm OooO2 :-:_-up :_f |rt¢|.[ to ORERD
1458 DATA "F&346@01EFS34409BA" FFLC 01 ugLID excharge so that larger number 1 18 on
1468 DATA "@AFFA3370014F634° g A e Bl R
14768 DATA "40BOASAF@IX7a00A" FRLE 32 l-mod-s  retums romainder and quotient
1484 DATA "348ABAAADC222D3I3" _ on top of stack
1498 DATA "@2@2@2EBA1@3ICBI7* i SV e mouiad
FFrs0 31 duplicates the resainder
156@ DATA "90d08438188738CDS4" — B
151 DATA "I1F389B21925C2248" FF52 COFP9 jump Af remainder. 0.to UCLID
15280 DATA "SC2A&33C224655SCCP" PPSL 02 delete  the zero resalnder
1538 DATA ** FF55 A3 const-§
FFs6 31 duplicate
| FF57 OF add "
| FF38 31 duplicate
Fr59 or add n
L FEFA OF FROC RST 0018 fatch char baing intarp'd FFSA 1B negate «2n
| FEFB FEDA CP A, 38 fs it a Mm» 758 31 duplicats
| FEFD 2039 JR KZ,ERROR if not fump to ERROR FFec B2 ot ¢
ﬂ Fr;l :i"ﬁilm fatch I'al.'rt‘t ehaAr to be intarp'd FFAD BS get m
»EA is it a “REM™ FFSE 05 divide t/a
FFO2 2034 JR K ERBOR  4f not Jump to ERROR FFSF Al Senated
FFOL BS PUSH ML the address of the argpusents FPEO OF add 1+ /a
FFOS FDCEOLRE RES 7,(Tr+01) t bit 7 of {FLAGS)
::!:'hqck a:rn:u: of argusants FI-"!?-! 5 Bt
FFO9 0605 ARCS 1D B,05 number of argusents PR 0% mitiply =(ie ﬂ:n]
FroB 1805 JR FIRST Jusp to Cfirst, there is mo FPED 24 absolute |r(1+ ¢/n)|
ssparater before [irst arpusent FFoL K8 get I
FFOD OF NEXT RST 0018 feteh char being intsrp'd PSS B9 gt =
FFOE FE2C CP A,2C is 1t a " ® Frih OF add fam
FFL0 2026 JR NZ,ERROR  4f mat duem ta ERROR FFET 24 absoluts |fem|
FFl2 C5 FIRST PUMSH BC the argument coshb i add |rem] + |21+ £/m)]
P BT RST 0020 feteh next char to be interp'd FPE9 OL maltiply ~2nf |f4m] + |rl1+ £/=3])
FF1L CDPR2L CALL 2,78 call the expression evaluator FRéA 27 integer INT{ -2n{if4ml + [r{1+ £/m)]))

e —— T e e
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PECTRUM GRAPHIC

Fréa 31
FPEC E9
FPED Ok
FREE EB
Frér 05
FF70 24
FF7L 27
FF72 CB
FF7) 02
FFik 03

FF75 B8
FF16 B9
FFIT OF
FF78 AD
FFr9 EC
FPTA 20
FFTE IO
FrFe 1r
FFID EA
FPTE AD
FFIF E8
a0 B9
Fra1 05
FPE2 A1
FF3 OF
FPeL EC
FFES OL
FP8s 31
FFET 20
FFEg 01
Fragy 1P
FFOA 38
FFéB BF
FFC EE
FraD &
FFEE 04
FFEF ED
FP90 PO
FFyl1 04
FF92 OF
FF93 ED
ok 57
Fros ok
Frot EE
FF97T O
FFI8 O
mT o
FF9A CD
FF9B 02
FFC CE
FF90 02
FFSE F2
FRF
FFAD OL
FFAL F1
FFA2 Fi

duplicate nusber of steps in one olreult

Est m

mltiply

got hef

divide

absolute

integer  glNR(-2n(|ten] + (14 £/m)]))
sat £ nusbar of steps in camplete pattemrn
delete

divide  -20/INT( -2nf|fem| + |¢(1+ £/m)|))
largest angular inersment which will
not lsave gaps in the pattern

get f

get =

add f4m = C08 @ -+ mem-0D
coniet-0 O = 5IN 6 - me=-CE
get 4B

co8 con 48 - mem-OF
get A8

#in aln AB = - 10
L ¥ =008 @ +>pas-11
copst-0 O —=5IN £ - mem-12
gt f

et =

divide f/m

conat.l

add 1+ f/m

get AB

mltiply A# = (1+ £/=)a0
duplicate

oo

axchange oos AB - mam-11
ain edn AR - =1k

DEFB end-cale
1bor RST 0028 call the caleulator
DEFB get SIN @

Eet con AR

miltiply SIN @ cos A@
get COS @

ot ain A

multiply 008 € sin &%
add SIN(O+AQ) = 5TN @ cos A8 + 0OS 6 ain AB
get 005 @

got cos A6

multiply 005 @ com AB
£et SIK @

got sin 48

miltiply SIN 6 sin AB
mubtmct COS(E+8) = COS @ cos 46 - 5IN @ ain A8
set COS @

deleto

sel SIN @

delete

get SIN @

got con AP

mitiply SIN @ coa AB
get COS @

pot sin Ad

FRO 0L
FFuL, OF
FFAS F1
FFAE F3
FPAT OL
Frag F2
FFAS FL
FPAA OL
FFAR 03
FFAC D1
FFAD 02
FFAE 2
FFAF 02
FFEO BE
Fral ED
Fr oF
FFE) Fli
Fral OF
FFes 27

FFee K7
FFET EE
FFea OF
Freg F2
FFEL OF
FFEB 27

FFEC F5

Frop 3¢

FFEE 0022

FFoo Fé

FFC1 36

FFC2 OO1E

FFCL FS

FFC5 JLLOBOOOFP
FPCA 03

FFCB 37

FFCC 0014

FFCE F6

FFCF JLLOBOODAF
FFOL O3

FFD5 37

FFOE O00A

FFO® LS0BO00NCES

FFOE 2D
FFOF 3302
FFEL 02
FFE2 02

FFE3 EB
FFEL Al
FFES D3
FFE: CB
FFET? 37
FFER DOOL
FFEA 34
FFER 1807
FFED 38
FPER CDSLIF

FFF1 898
FFF1 219250

FFPé 226850
FFF? 2AE3S5C
FFFC 22655C

FFFF C9

NPLOT
PLOTD

BD

miltiply ©O5 @ sin A

add STH(A+AF) = 3TN § cos &P + 005 @ aln &P
got 08 ¢

get con AP

multiply ©OS @ cos AP

get aTH @

g=t =in AP

multiply SN # ein 48

subtract COS{BHAR) = 005 @ coz AP - SIN @ ein AR
set COS B

delete

set SIN @

delote

got a

get O0S &

add

get 03§

add

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

et b

Eet SIN @

add

get SIN @

add

intoger ¥y = INT(b+ SIN @ + SIN @)
= INT(b+ (f42) sin 6 + r sin @)

mes-16

gt x

lesa-0

jump to NPLOT if x'<0

Eet ¥

leas-0

Jump to KPLOT if y <O

gEot x

stk-data 255 decimal

mibtrast

greater<0

Je=p to FPLOT il x> 255dee

gt ¥

stk=data 175 decimal

subtract

greatar-0

Jump ko MPIOT Af y > 179

stk-data 220C hexadecimal
address of FLOT x,y routine

VSR call to PLOT routine

ju=p tp FLOTD
delete ¥

delets x or values retumed by USR

ir FIOT routine was sxeculed

get t

const-1

mbtrast

set L

groster-0

Jump to CONT if £3>0

end-cale

JR END
and-cale

CALL 1F5L return C (carry flag set)
unless "break' {.s. caps shift
and space keys belng pressed

JR C,LoO0P eontinue 1f no break

1D HL,509C =MEMBOT the address of the
caleulators normal memory

1D (M) ML
1D RL, (STYBOT) address of stack bottom

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

RET retum to BASIC .

38
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GRAPHICS FEATURE

The UDG Bank

84 UDGs must be enough for anyone. B.

J. Kamphuis shows us how to achieve

this on a Spectrum.

User

means of producing arcade ac

Defined Graphics are a

There are many ways of get-
valuable and relatively easy ting an increased number

UDGs and B. J. has adopted the

tion, background pictures or
business graphic details
Although twenty one are easily
obtainable, it is surprising how
often yvou find you could do with
a few more

method of storing four banks
which are transferred to and
from the set UDG area of
memory asrequired. Nowif 168
bytes have to be moved by
BASIC a noticable delay is in

1 RFM
2 REM 168K version
X REM

19 CLEAR 31231: DATA 42,93,92,
3%,3%, 126, 2%4,87, 282, 30, 122, 254,
76,202,60,122,201,3%,126,214,48,
33,88,127,17,0,122,138,87,1, 168,

@,237,176,201,3%,126,214,48,17,8
8,127,33,0,122,132,1983,1,168,8,2

37,176,201

20 FOR $=31232 TO 31248: READ
a: POKE #,a: NEXT 4

3@ FOR +=312&62 TO 3127%9: READ
a: POKE #,a: NEXT +

48 FOR #=31292 TO 31389: READ
a: POKE #,a: NEXT +

troduced so a short machine
code routing is used 10 keep the
program maoving smoothly. The
UDGs are stored in four banks
named, not surprisingly, bank1,
bankZ, 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 1o the storage
area all you have todo 15 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 4 BK
Spectrum, and the “W' after the
REM tells the machine code
routine 1o write from the normal
UDG area to store, and the “1°
tells it which bank to use
Therefore when setting up your
UDG banks vou 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 1s
achieved by using RANDOMIZE
USR address: REMLT — 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 touse in a pro
gram include after the program
has loaded the commands
CLEAR address 1
LOAD ""CODE.

—

B

o

1 REM

X REM

37,176,281

2 REM 48K wversion

18 CLEAR &399%:
35,35, 126, 254,87, 202, 30, 250, 254,
76,202,60,250,201,35,126,214,48,
33,88,255,17,08,250,138,87,1, 168,
@,237,176,201,3%,124,214,48,17,8
8,2%%,33,0,250,132,1083,1,168,08,2

20 FOR +=648080 TO &4814: READ
a: POKE #,a: NEXT +

38 FOR $=64830 TO &4847: READ
a: POKE #,a: NEXT #

48 FOR #=649P940 TO &40877: READ
a: POKE f,a: NEXT #

DATA 42,93,92,
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GRAPHICS

:
Graphics ‘85

A comprehensive review of the state of

the art by Colin Christmas.

As we see this old vear out and
weaelcome the new one n, 1T s a
better time than most to stand

back and take stock. Looking
back land 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 bean Chrnstmas every
ISSUE

In this

1ssue | want 1o do

something specal 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
winaow on a
imagqes
design, texture, ght and shads
And like a window

woarld of colour

hine, shapa, pattern
{ opens out
exciting new visua
F-‘Ir ||I,i'-'\.I||l'*-'.*-\.

inta an
world for profit
for |rr.'!rl'|lr'|l..1f::lr discovenng or for
pleasure. From the
dabbler or doodler to the serious
protessional, from the games
gnthusiast to the educational
user. from beginner Lo ex
parienced programmer and right
across the age range, you will
find Spectrum owners who are
hooked on graphics
It's fawly formidable task

covering the range of Graphics
Hardware Software
available to Spectrum owners

wieakand

and NOwW

put et s get starteq

Software
PRINT

nhave

N'PLOTTER Products

given us iwo
'.I‘-[lrrllu_:l’1hlt-.'1!rl in
packages, stablemates in fact
Both already household
names in the world of Spectrum
Graphics. Painthox
and renamed Paintplus

graphics
are

redaesigned
since

first reviewed, and Screen
Machine
Paintplus now has over

twenty new features added to
the original. It is Microdrive and
Grafpad compatible, and offers
cursor control from
keyboard or joystick,
smooth or slow and smooth
You have a choice here too
Power to program up 1o eighty

either
swift and

40

- . -
- . .
_——— S

four user definable characters in
the UDG Editor, expernmenting
ill the time with the Sketch Pad
facility before deciding to use
them in scraan l|"|||f'|"|i:!-| ar pro
jrams. Also on the Menu, Preci
sion Plotter enabling high resolu
tion screen graphics work 1o be
attempted and then combined
with wyvour already
UDGs and stored in four UDG
Danks

Multiple screen files can be
achieved by working your

gdesignea

way
through the tweanly --:f:;l"i page
manual which accompanies the
software cassette. The new
features are found here in Prec

sion Plotter Screen Planner
and Organiser. Thay inc
mode called Paperwash, a facili
ty for Grabbing from Screens
Box Draw, Enlarge, Edit modes
and n any more {.:I'|r;' side of the
cassetie has demonstration pro
the fain

lude a

1o Inspire

thearted.

grams

This toolkit needs patient and
diligent effort put in to it before
those efforis are really reward
ed, It is not for those who wamt
an ‘instant meal’ to be taken on
the movesotospeak. It"s not for
doodlers either. Members of
eitner l'1."|||“:| '-."'.'Ii' -'rllll'lr' thée neart
of the product only, To get the
most out of it vou need some
application skills

I' Prn'"r!g':'l'll_fﬁ
Level,
would be an

were an "0
Screen Machine
‘A’ Level. By that |
mean that success with the one
will probably lead to moving up
to the ather. It s capable, of Iif
ting earher work done say on
Paintplus, to new and more pro
fessional haights
The demo programs on the
cassetlle are Nnot only INspiIrng
as was the case with Pammtplus,
but in the case of Screen
Machine are also meant to be in
structive. The program for the

iNnen

example of 0 Screen Anima
non can, hke the others, bDe
hrokeninto, so that yvou can see
or bedgin 1o set this 1m
pressive feat was achieved The
how Il was
done, and with this and its ather
detailled explanations, mstruc
tions and suggoestions, gives a
incdication frovm
start of how powerful a utility

Sereen Machineg really is

Fow

Manual expiamns 1oo

clear rigght the

It should be said that a good
working know leds of BASIC
and of the Spectrum Manual
itself is essential before trying 10
get to grips with this tool. One of
its most innovative and useful
facilities 15 that of enabling pri

grammers to save ume and

memory space by having access

Machine Code

raoutines for Compressing

10 Instant

Screen displays, saved normally
as 6912 Byies, but now being
2475 bytes

tha

storégd as oniy
There are sections too, I
manual, with instructions Tor
SCreen

for a wide range of
and for

machina

acapting Wachine to
microdnve
!I'||||]:FI' atwons

compilation

SCraean
1ext into
code

These two from Print N’ Plot
ter, then, a invaluable twosome,
when eamed up

T hey

requirement, so

especially
together will not sunl
every "!'1'“' O
read on

From NEW GEMNERATION
SOFTWARE came Lightmagi
And that might just suit some. Il
5 Basier to use, or rather 1o get
straight and, in the

sense of the word it

nto irue
tis fun. Ifall
you want to do to start off with
15 to make pictures, play with
UDGs and so on, in a light
hearted way that will be enterta
ming and will not tax your con
centration oo ':lrl."a.lll"..' at fl.".-'ur.
then Lightmagic is the friendly
tool for the job. It is therefore a
good startér pack Iin my opinion
and| have cbserved its magnetic
attraction in actionwith children
aged aight to sixteen with only
kevboard familiarity on the
apectrum

The manual gets full marks
Clear, easy o read,
well planned and with informa
tion, INstructions, Ndax

from me

tips
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CRAPHICS

and summaries all included in
such a way as Lo 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 al the bottom of the screen
and can then be 'picked up® and
positioned anywhere you wani
them in yvour picture or design,

Then, just whean you will pro
bably be ready to move on to
more ambitious projecls,
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 . Later rather than
sooner probably .

Alongside Lightmagic, nol
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
be user friendly as the software |
think and in the case of Leonardo
both are in fact true. | don't
hesitate 1o recommend it as an
gxcellent starter pack which is
then capable of extending your
own abilities as you learn 1o use
it. A preliminary review of
Leonardo appeared in the last
ssue of ZXC.

This is a good place to sug-
gest that anyone who is into
graphics or who wants 1o get
started should get out and about
nto the shops to maka their own
evaluations. Failing that use the
mformation 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 ike a bira or felt tip pen. It
is attatched by a wire 10 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
casselte 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 10 work. Then there are
practical aspects such as the
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distance of your screen from
your keyboard, and the fact that
yvou have to work on a perpen
dicular "face’. The height of the
scraen is therefore important i
you do not want to suffer from
muscle fatigue in your drawing
arm.
Lightpens give youa 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. Againit’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 n its potential for
advanced or complex screan
designs. Graphics Tablets give
you similar physical point of con
tact with your drawing surface,
This time it is horizontal and
again a ‘pen’ s used. There's a
review of the Saga Graphics Pad
in this issue. So when you are
ready look it up. They certainly
take you further than the
lightpen. But then you pay a lot
more for the facilities they offer

MNow for something almost
ctompletely different, the
Sinclair 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
moving a small graphics “turtle’
— @ tnangle 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 1o
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

square, you also learn what
makes a sguare what it s and
from there the difference bet-
weenasquare and a rectangle or
a parallelogram.

It is a language itself, apart
from BASIC. Hence learning to
use it is leaming 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.

Two fairly wenghty and com
prehensive books or manuals
areé part of the pack. The first
book deals exclusively with Tur-
tle Graphics and is an absorbing
and refreshingly different kind of
Jrogramming  experence. The
second book acts as a relerence
manual for Sinclair LOGO. The
growth, use and development of
LOGO by Spectrum owners,
especially in schools will, | think,
be affected by the cost factor.

When DREAM SOFTWARE
released Computer Aided Desigrer,
my own children had not had their
Spectrum for long. They, ke me
were exploring the full graphics
potential of the machine when
C. AD wmed up and kept us
enthralled for days. Now, 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 fater 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 giving precise
measurements mosl geometrnc
shapes can be drawn, filled and
s0 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 Air-
craft or for that matter almost
any other Industry, may have
started young with something
like C.A.D. or VU-3D.

| doubt if they would have
been able to afford the RD
Digital Tracer, from RD
Laboratories. This is closer to an
instrument than anything else
I've come across in graphics and

design hardware and software
for the Spectrum.

It comes intwo 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 plugaed into the
rear port of the Spectrum. A
cardboard template and
transparent grid overlay are in-
cluded for calibration purposes.
the tracer 15 a precision mnstru-
ment. The software cassetie
contains five programs. The
usual options are offered in the
first, plotting single points, con
struction of basic geomeltric
figures, filing, hatching, change
of ink, border, paper colour, ad-
ding text, UDGs and so on.

The display image can be
moved 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 Spectrum, 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 commanly known, HURG.

Still a powerful program and
a very good manual. How did
they doit in those all-time greats
like Pacman, Donkey Kong and
Space Invaders? H.U.R.G. will
tell you 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
buttons.




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
remamber the hours of studving
the little, small typed, 131 page
manual trying 1o get to grnps
withit. It's not that the manualis
badly written, just the opposite
) |||--.| 'h:l!‘ VoL havie 1o thirow
away all your knowledge of pro
gramming in BASIC and leam
what amounts to two
|‘.\|1:11‘-1'=1T;_|f1.' new languages

Spectra Forth i a variant of
the Forth language and its im
plementation is explained in
detall, but there's no attempt to
teach yvou how 10
Forth
you can get full benefit of this
program you have to buy a book
read it and become competant in
Forth

Wihite
Qwes vyou
language but also over a
dred special commands n
‘Ideal’, a specially designed
language created by Oasis

The presentation case holds
the praviously mentioned
manual plus two tapes conlain
ing White Lightning, a Sprite
Development package and two
demonstration programs. Look
at the demos tirst, they will con
VINCE You that it may be well
worth taking the time 1o 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 supernior
1o any other games desi
programs

COm

program in
This means that before

only
faster

nun

nol

T f ]
use ol a

Lightning
the

Spectrum Laser
Basic

Marketed by QOcean but writlen
by Qasis, 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 and all
operate from within BASIC. The
program has a8 lot in commaon

enda

e e e N T T R i R e T e i TR R
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with Oasis’ Wiuite Lightning, bul
concentrating purely an
graphics means that yvou do not
have to leam Spactra Forth, as
éssentially the same commands
are used as with their ldeal
language
There are a lew changes
mosthly names of commands 1o
aid clarity, but basically this ap
paars 1o be a stnipped down, but
still very powerful,
Wihiete Lightoing
already

vErsion of

White
Lightring then you will not get a
great deal from this program
but, if yvou do not have WL and
want a shighly simpler program
which s essentially for graphics

if vou have

work then LASER BASIC is
ideal. But be prepared 1o spend

time learming 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 axarcises
followed by challenges. It is well
set out with screen pics and
diagrams. The adults’ book is
written in less detail but is easily
understiood. Picture Logic sup
ports 25 commands, variables

and four anthmetical functions
iaddition, subtraction

phcation and civision)

multi

This is a gentle and pleasan
Iy presented introduction to
LOGO, though | feel it is a little
imited and you could soon reach
the full extent of its capabihties
It would serve as an excellent in
iraduction for schools.
15 a bit expensivi

thoauah i

Addison Wesley Publishers Lid

£22.75

Blast

Although this is not

techmically
graphics
i

or specifically a
gram, | feel that much o

pro
15 use
will be for speeding up games
andso decided to nclude it here,
BLAST has been advertised for
some time now and several ver
SIoNs exist

The advertisingseemstobea
little optimistic, | was moved 1o
comment in the last issue in the
All Sinclair Machines” clam and
of course it does not work on the
QLor ZX81 buton all 48K ver
sions of the Spectrum. It was an
ambitious project and very near
Iy succeeds in their claim 1o
compile any BASIC program’,
the program to do this takes up
all but 2K of the Spectrum’s
memory. S0 now you
another problem, who wants to
compile programs of only 2 K or
less? The answer that OCS
came up with was to provide an
extra TOOLKIT program. As a
toolkit 1t is probably the most

have

teehle availlabls however it

¥ o YWOLL 10 s5aye '-!l“!
that vOou wanlt 1o compuie i a
'-.il-l'l P ] 1

microdnve

So,

proOram

gram in the special form on tap.

then move ontophase two, This

of loading BLAST and
T

|F s
i hnis COompils s IS5

l|||-e'|||-|r Inanl

VOLIT  rc

WLl "".llj

W Ol save

CoOnsisls
slarting
very easy it ime consumimg), the
program prompts for starting

the tape and stoppng, compies

¥

gach block, and when it is ready
i

tells you 10 change tapes and

save what 1t has done so far
This sounds comphcated but s
easy in practice. It s much easmer
ona twim microdrive system and
OCS "strongly urge’
CINE .

There are two forms of com
piled code, p-code which 15 a
sort i hlilr wWay
machine code and BASIC and
has the advantage of

memory than either m/i

10 gel

WO 1

using less
ar the

original BASIC but, though
faster than BASIC, is slower
than mic. The second is real

machine code, this 15 usually
larger than its Basic ong
funusuall but taster

p-Ccode

A useful AUTO
RUMNw hich makes compiled pro
grams hard (o break and copy
Mot so good is the fact that the
planned BASIC
had 1o be abandoned due to lack
of room, 1o make up for it a few
moare mediiocre additions weare
made to the 1oolkit program

Despite some resernvations
|_~1,|_..1.*?,T 15 DY ';;':‘ 1the Hhest Com
piler we have seen (so far), i
worked perfectly with all the
programs we tried. I'm not too
sure | the over-optimistic
advertising clamims and ong or
two of our readers have writien
to tell us of problems they have
had. These do seem to ba with
speciahst apphcations and if you
are npt |r'|[t?|'|!1|r'|li] o use it 1“"
genearal programs but for some
with vast amounts of data for
example. then it s beast to phone
or write to get conlirmation that
willdoexactly what vou requira

‘.r-.1l.||r' 15

gxtensions to

hke

Oxford Computer Systems
(Software) Lid

£24 95




GRAPHICS

There are quite a few graphics

utilities on the market at the
moment, but one that particular
Iy 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
siegp, you do get a Kempston
compatible joystick included in
the pnce. The interface 15 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
¢ht'ﬂp€-"5t 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

diractly onto the screen, This is
much easier to use for freehand
drawing than the clusters of
keys that most graphics utilities
use, though you do lose same ol
the pixel-fine precision of
-u'\r-ht'lilrfﬁ control as your hands
are unlikely to be absolutaely
steady. However, Style does
have a Zoom facility that allows
yvou 1o magnify sections of the
screen and hidy 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

Wl 0T T T R

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 yvou to move shapes
around the screan, and 1o try out
different sizes of shapes before
you ‘drop’ them into place
Where Style really scores, in

conjunction with the Graphics
*ad, 1s 1n ease of use. There are
no massive manuals to plod
through, and the icon dnven
menu is very simple to use. | find
that most graphics packages re
master
tanghng com
a o s < ff !,....I.. 10
move from drawing mode to
another. With Styfe, all you have
o do s press ong button to
return to the main menu, then
position the cursor over the rele

juirg you 1o some
fairly finger

vant icon (a small circle for
'Circle a squiggle for
‘Freehand’ etc.) and the pro

gram automatically returns you
1o yvour picture and is ready to
carry out the next commana

The instruction leaflet 5ays
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 squigqgly
lines and boxes all over the place
(itdoesn t take much 1o keep me
happy

Actually, the ability 1o draw
squiggly lines using the Pad is
one area where Style does score
over its competitors. I've
always found trying to draw
“_i”"{lt'_lnt!'l CLUIves on '_hi! scrggn,
juUSt usIng the clusters of keyvs
that most utilities use for cursor
control, very difficult. Keyboard
control does allow yvou 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 1o tidy
things up), but allows you to
draw much more freely, asif you
were drawing ontoa sketch pad
For artistic faillures like myself,
who find keyboard control too

Doing It With
Stvie

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

| do have one criticism of
Etvle though., The instructions
admit that the freehand drawing
optionis ‘virtually useless’ when
using a joystick Now |'ve
always considered freehand
drawing to be one-of the most
important facilities offered by
graphics utilities (there are, after
all, slow but adequale com-
mands for circles and lines in
BASIC), and the inability to use
this faciity 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 when compared to other
cheaper utilites

To make the most of Styfe
vou really need to use it In con
junchon with the {.Er;mhic:-_-; Pdﬂ.
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 tablet for a lower price
I've noticed that the advertising
for Styfe mentions that it is used
by software houses and educa
tional establishments, and thase
are probably the sort of
customers that Style is primarily
aimed at (because they can af
lord it ind | thank that schools
¥

n partcular would find it gen

uimely useful. For the home user

though, | can only say that | en
joyed using Styfe 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
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Light Screen
Designer

Vi §
ins . T hi
T X T
P will pro
YRIGHT
SY MR
i
] v i
= E a _. ' = - ot N T T ' Tald. I i Fal -.\.llll- | | -I ' 9 g __.I i1
= _— W EASF, Oi Sl s CH TiT SHIF Y { 10 { W ained E [ fiae | i
¥ ’ W EAFT,TEXT X1 &l Text W ormally produce token be exq [ in | 1
= 1 E ! JAI 5178 tar Chr Sige | y keyword (Tornstan = A5 Wi ar
: 3 Pe E348, 080 raphic Node Togele GRAR SHIFT & which would narr numbers, and syml yOu Car
procii 15 ALY 8 AND ) 1 i i i 1h i Fii
i 1 EHu t 3 A5 L racters, then you get something il character Just ress 1
ik - . f - Ter 11 I jENeral Yo o[ LI GRAPHICS button | EBryled
E-Mode symbol on the samea keay jraplt OrleE as v ol ould nor
. far instance SYMBODI HIFT % ] \ il The R 110
- i -yt SO .
DK. Hands up all those peopl 6797 + X ' - 1t N s e
W ho spotted that if vou used the 20 NEXT X y (L . ; Ao
RAD routing in ths 151 40 POKESGBBES 221 I . P ko e
ssue then HIDE and CUR- 50 POKESE85HG6, 33 1 VPEL, EEAR X s
SUR_TYPE subseguently 60 PUKESbEb7. 04 k mr unless ' phs s,
:I-'!f.r'..‘,lll" You dicdn't notice? 0 i.'r:ll'i 6858 ?1:'| £y X Y sl . v
Weall it's lucky I'm observant B0 POKES6915, 23 ] : racts
thar This bug was caused by a X
partucularly daflt oversight on my Rt that W nd dor ¥ i 1 wlid
part. whereby . the ,.‘.,i:'-;_ RAD aitl ‘-._‘ W onto this episodi This sER ™ . o § B
routin orrupted the 1X 1S Ler s a particularly intr te piece of 4 =4} £k
sCtually it orrupted by the machine code engineernng. This
ROM, but that's neither hera nor  is the TEXT option, av ile of 1 i
there)l. Since the majority of the  the P key easy member " :
Light Screen Designer progran because PRINT n the ; & o G +
rehes upon 1A having a constant same Ky, and If vyou ve got an " L " wit Frm dakle
vaiue of _.:IH:” ther 'y SUTg you ol --';'-l'll- I"‘-.;|I-- IFum "...'.Ill'l‘. '."-..'I!' B : i ol o Toary
will appreciate the problems rubber keys then quotes | &re s x
that such corruption may cause on the same key. Once you hit - iz e s ST o e
The solution is to 155IgN 1 X text mode the familiar crosswire Ly fm : wymt " LT
Withun the main p. I 1N ur: T :
doneg ther it w et Tiatier Fr = i . 3 3 o [ , 01 e
whether the daughter routin 1his ¥ RS i Y SHFAT, SYH SHFA & Y™ SHF/SE
X, since the mother which vy Iin manipulats - - e e
routine will always restore it. To  around the sq I
orrect the bug, it is therelore sor keys (wit LI YT ] . 2, (7L
necessary 1o type n the rollow ! nave a - E 1o
ing BASIC program, along with  trum). But Text Mod 1llow s g (FLAGE2 )& e 0CE flag,
Lignt r'_:||||'|'||_;-:.=l'!'||'| RUN the Vi L do a whaole lot more than % e
BASIC, and re-SAVE the just move a different shaped "G X343
machine code. The correction cursoraround the screen. Allow LTTRL A PH T LD &, (MODE
program i1s as 1ollows me 1o elucidate L 10k
First of all you could press a | g,e p— soplement. GRAPKICS Tlog.
10 FORX =0 TO 61 number or a letter. f yvou do this o p—
20 POKE 56793 + X, PEEK then the required number or let '
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ORg EMC
cs T oCaTE FUSH BE
FERC P BD
06 JR N :,'!'-:;'-'_1
EDdD 658 LD BC, (CHARS)
L] JR T LOC S
DD T_L0C 1 =R 50
L] JR C,T_Loc 3
ELLETHSC LD pC,{uDn)
eF T_LoC 2 ) LA
HE00 LD H,00
>4 ADD ML, M2
ol ADD WL, L
Fa ADD ML, ML
L] RUD ML, BC
cr FIF N
o RET
a T_ioc 3 Lo B4
[ a1 EALL '_H!p‘,F'I'_".k_r
S1ec LD HL WXPOT
FOF BC
o AT

Junp if A contalms sither & graphic
spmbal ar & UDG.
Falnt BC to Plasle-layout tahle 1n

ROM, less O10CH.

anp IF 4 contains & graphie code.
Mint BC 0 Fleel=-laysuis for User
Defined Graphica. (Mote: Range of
i is pow 00 ta '9R),

HLi= eharséier ende,

HL: palnts ta pizel layout of

required charscter,

lov nibhle of B imdicates whichk
graphic synbal (e required.
Sonstruct graphle sysbal in SENROT,
Feint ML to this newly crsated
plxel layout.

again 1o get back 1o normal. In
this manner, the keys 1 1o 8 will
produce block graphics, which
may be inversed by the add
tional use of SHIFT, The lettoer
kevs will produce the User
Defined Graphics. In this pro

gram, five extra UDG's are
allowed - on keys VWV, W, Y and

£. Touse them il is necessary Lo
allow an extra forty bytes in the
UDG are of RAM, and graphics
V. W, X, ¥Yand Z may be defined
in this area

To break with tradition,

not escape from Text Mode
There are two ways 1o exit Tex|
Maode. One is 1o press SPACE
with CAPS SHIFT, and the other
is 1o press ENTER

Characters

It's warth pointing out at this
stage that the characters are nol
necessarily printed on whole
character sguares. Depending
upon the position of the cursor a
character may overlap two or
more character squares. You

SPACE willprint aspace — itwill see when you hit TEXT MODE

ORG E)TH

¥y ?!H_'ﬁ."_:l FIEH AF Stack the aero Tlag,

S LD &, "spaze”

o BT 10 Frifnd a Space.

" POF AF Restars the zero flag.

=0 JR NI, TR S 1

b1 ar LD A, "wpace®

o RST 10 Frist & second space.

L - LD &, *spmce®

m RST 10 Print = third space.

() HET

T4 FR_NZ_1 Lo 4,0

o KST 10 Frint CHRS{D);

™ 7

m EET 10 Frist GERE(E);

4 RET
QN0 ESS4

(5] T_Whu":."ﬁ PUSH BC

5] PUSH DE

i) PusH ML Stack reglaters.

ShOBm CALL OBIM,PC_ATTR folour sppropriste atiribute byis,

4] POF EL

o PCF DE

(1] FOF BC kestore reglstern.

4] ING HL {Ly polets to next byts in scresnm,

ki LD 4,08 s pasbar of pluels in this byte,

o REY

and you change from crosswire
cursor 1o text cursor, the text
cursor is printed as an outline
whose top left hand comer ex
actly coincides with the position
of the crosswire cursor tox the
exact pixel

You can prnt text with this
facihty in many different ways
We've already seen the elfect of
CAPS LOCK and GRAPHICS
but what about the rest of the
control keys?

TRUE VIDED will switch bat
ween 7-pixel wide, and B .pixel

ing 7 -pixel wide bold characters
if vou want to
You can also print characters in
italcs. SYMBOL SHIFTAW will
switch to half -slope italics (slap
ing two pixels down for every
oneé pixel across); SYMBOL
SHIFT & will switch 1o full-slope
italics (sloping at forty-five
degrees): and SYMBOL
SHIFT/ QO will switch to fully
upright characters (italics off)
Finally. you can change the
size ol characters. You are nol
restricted to printing characters
the size of a standard character

W L

FECH TI_MEINT L &,

1 TILOOP 1 EX AF,AF°

MOV EN Lo &, (HETONT)
126750 LD (B _REG) A
HALUT TILDOF 2 LD &, _FLAGS)
EEW R 1

b= T ] il I.'_F'_l.','.'-!,.l.
CS% FIEH M

oe S DE

RS FUoH HL

™ LD &,C

EAOT AXD O7

iF L C,a

1 LD A (DE)]

57 b DA
DOEBROCSE FIT 3,0 f1ao8 )
803 JR I, ﬂ-l'—'

ar ADD &, &

. + ]

L4 b DA

JADAES TIF_1 10 &, (WTIDTH)
a7 1D BA

A LD A 08

SF Lo F,

og me C

1ROA JH TIALLIZNS
0 TL:LL IO =EC A

GOk RLC (ML)

ob THALL 1o NG C

+OFa JR NI, THALLIGNY
cs TILOGF 3 FOSH B

Fe MEH AF

GRS KL D

A'te Nopber of rows in pimel layout.

{B_REG):s

MRt

Fumtier nf Limes sach row

b dupl leated,

Come lement OO0/ EVEN MW Flag.
Lack sursar coardinatess.
Stack pixe]l lavont pelnter,
Jteck addreszs of scresn=byie
eontaining curssr,
dis oolumn rusher of carser [in pleeln).
Ci= peaition within sereen-bytls

¢f cursor,

Dite currest row from plasl layout,

Jump unless galng BOLD tyrefacs,
shife left one bit, PiL O reset.
Upe cach bit twice, I =et,

Ui now ammended for LD Lyps=.
Hiz= number af Limes sach plEel

must be duplicatsd,

dt= number of plzels in scresn=bytls.

Ei= nanber of bits in plxel layout row,

Lis musber of resaining pleels im (HL).
Wowe next plsel fros sersen lnte bit 7.
Fizal atl curssr poslition mow

s Bit T of (MWL),

Slack sharacter widih, f")

Stack ssreep=hyle pimel counter,

Mowe mext pixel from plzel=lsyoul

inte bit © af D,

ZX COMPUTING DECEMBER/JANUARY 1985

wide characters. 7-pixel wide
characters are obtained by over
printing the Bth column of pix
els, which leaves less space bet
ween Iwo conseculive
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 VIDEQ will switch beat
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
{or the Extended Mode key on
the Si}lr{;hl]l‘ri Plus). You can
then alter the size of the cursor
by pressing the cursor keys:
RIGHT to increase the width,
and LEFT todecrease the width:
DOWN 1o increase the height,
and UP to decrease the haight
Spae will allow you to ESCAPE
from Extended Mode and return
the cursor keys to their normal
functions. Any other key will be
acted upon as normal, as well as
ascaping from E-Maode.
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Overall then, it would seem
that the text facilities of LSD are
pretty powerful, You can put
text wherever you want it 1o
the exact pixel — you can print it
any size youwant, andina large
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
aressing SPACE.

The Light Screen Designer
senes 15 Nnow very rmarly cCom-
plete. The nextissue will contain

the penultimate episode, which
will be all about drawing ellipses
The final part part eleven —
will doall the colounngin. | know
a lot of people have beenwaiting
for that facility. After part eleven
there will be an Epilogue (| prefer
to call it an Epilogue rather thana
Part Twelve because the pro
gram will be completed in Part
Eleven). This will be just to round
everything off nicely. I'll leave
you now 1o feed in all this
maching code. Bye bye till nex!
Lime.

Toni Baker

FLAEST TILOOF & LD C,(F_FLAG) Bit O of Ci= OVIR siatus,
TE LD A, (HL}
o7 BLEA Bit O of At= current pizel from screan.
A AND C Bit O of di= O AF OVER Oy or curreat
plael from sereen if OVER 1,
cay MR C
cE1g RA C Bit © of Ci= [NVERSE statun.
A5 XOR © 1If DNVERSE 1; then complemsnt
bit O of A.
1] IOH D Bit 0 af di=m current plxsl from
requirsd plxel=layout, with OVER and
INVERSE correctly teplemented,
ir AR Carryi= plazsl to print.
(= 3 RL {HL) Bt O of (HL): correctly stores pimel,
4] FOF AF L= susbér of rémalelng plawls 1n
(HL) to comslder.
1D DEC A
CORLEY CALL T,E%d,T COLOUR If all 8 bits of (AL) have been dealt
wilh then salowr the atiributs byls
and paint HL & newl byte from sofedn.
™ FIEH AF Tuach soreaf-byts pleel eounter,
1CES BINT TI:'I..:"I_I Duplicates pizel as many tines as
s reguirsd,
F BOP AF Aiw soreen-byte pixel counter.
o} | FOPF BC Fie punber of times sach pleel =ust
ba dupllieated.
10 DEC E
2000 R ¥Z,TRLOOP 3 Repsat this procesdurs for all plzsls
within current plwel-layout row,
FECB =
7 BCR JR I, TIALLIONG Jump if HL polints o a mew byle,.
(=0 TRALLIGNY RIC (ML) This losp re-alligns (HL)
L1 DEC A so that xll plxels are back 1n
ore J HEI, TEALLIGNS the right place,
ChRgE™ SALL f!xl.".l.:_l:..l."!'- Colour in the lasl attiributs.
EY TIALLIGRS OF HL HLi points to firsi screen byis
affectad ln surranl M.
il FoOP DE DE: points to current row of
pizel=layout,
c1 FOF BC Bi= current row mgaber,
Cie coluwn rumber of first plzel
affected 1n current row.
COAGS0 CALL DD3&, DOwN_PFIX Peint HL and B one pinel dowm,
L0 RO s BIT O, [J_FLAGS )
FBOT JR Z,TIF_Y Juep unless primting in italics,
e G E BIT 1,(J_FLAGS )
<00y JB NI TIP 2 Jump L walng Full salope.
DOCRO0EE BEIT 4, 0J_Flags) Teat ODD/EVER ROW flag.
C41300 TIF 2 LL NE, D03, LEFT_ PIX  If regd, poimt HL andd C one pix left
mo¥ser TIF} DEC (B _REG)
I JR !:,‘.I'IIIIJP__.? Bepeatl current plmsl=layout row
& many times as iz reguired.
13 INC DE DE: points o next plosl-layout row,
A EX AF.AF
b1 DEC A
2080 <R WI,TELOOP 1 Repaat procesdurs for all rows
of plzsl-lsyout.
c9 RET

ORT EL14
Fi Ti_CORSOR  FUSH &F
ch PFOSH BT
£ EN BE
E% PESH ML Stack all registers,
ES PUSH ML itack WL apaln.
SA9050 1D Hi,{RASK_T)
K} EX {5F),HL Stack system warilables "'.'-a'-__': APt
P FLAG, HL now reatared.
EY FUSH ML ;
Z1F 1D HL.CAFY
TTP0NC LN (MASE T),HE sel INK B PAFER 8); BRITHT 8
¥ FLASH &§ OVER 1; INVERSE
E1 FOF M1
11058 1D DE,TC_PIXEL int DE w pisel layout for cursor.
CoEd CalL Ejﬁ\iTl_:'F:hT Print the corsor oRto USe SCreeh,
E1 FIF KE
235080 1D {MaEE T),HL Reptors arigiral coleurs,
Et FOF HL
b FOF DE
-} FOP BC
F FF AF
L ) RET
e RN
LA03EY GET WIDTH 1D A,{WIDT¥) width af cheractar (in squarss ),
1 FSH DE
i 1D E.A
a7 ADD & A
A7 RDD & A
&Y ADD &, A= Be{WIDTH)
COCBO0NE BIT 2, (J_FIAGS)
JE I,0ET_WID_Y T L ring T=-Hit tyrefres.
L3 b In whiah sssé di= To(WIIMH)
GET WID v FOF DE
i RET
ORG EaLs
iy TC_RIOHT MIEN DE
=58 P CALL E4M,05T_WIDTH
sr LD KL Ei= charsctisr widlh in pixels,
By ADD Ak A= twice this width.
M ALD A,C
RO JH £, TCR 1 Jomp Lf cursor right not possible,
73 )
ar L C A Cie few colums nonber of édrsor,
m TCR_1 POF DK
L= <R J_FLLADOR
TC_LEFT FISH DE
COMEd CALl E-t"l,'.-l-"._ill-f"-
L1 L E,A Eie charseler width Ln pleels.
™ LD A,C A= purrenl Surscr solusn nusber,
9% EUR E A= pew cursor column rasbher,
m FoF DE
[ EET & Return LFf cursor lelt ot posalble.
4F L G4 Ci= pavw ool rosber of gursar.
e JR J_PIRALH
o5 ‘.f_',l.'lll'- FI5H BE
SADVEY LD A, (HEIRT) ke charscter Beight o squares,
L ADS ALk
&t ADD A M
&7 AGD A, A
5F LD K. Er= charseter height in plxels.
B7 420 A, bim twlos thils hedight.
] ADD 4,8
FERC CF W
R JN ¥C,TCh Jump if cursor dowr not meaibls,
;1] M E
47 Lib Bk Bi= n#w Fow nustrer of cursar.
m ot FOF R
L[] JR J PLLADER

ZX COMPUTING DECEMBER/JANUARY 1985




ZX GRAPHICS I

L ES g DA, (MElET Lie charseter heleht 1n squares,
1 ADD AL
e ATD 4 5 ORG B4D0
81 ADD 4,4 e 1817 LD &, 04 Bit 2 of A set.
ar LD KA Eis chrracier haight in plnels, L « R b.i:."_'?‘
'8 Lt &P Am surrent row nusber of cursar, Jrom L LD 4,08 By ¥oof 4 set,
1 0B I R G - Rl e DIAEOC  mOLD.T 0k (4_Fiacs) Complessnt required bit,
oy 8 24008 1D (4 FLLGS),A
] BT C Eeturn I cursor ap Mol poRsible. &3 RET
£ L mA R L S DR TR DOCRODSE ITAL OFF  RES ©,(J_FlAgs) Sigral "Not printing in italica®,
MDD J_PINADDR  JF D041, PIX_ADOR calealate Mli- address of scress-byls 3 RET
eaptalning cursor, and return. ODCBOCRE ITAL WS REE 1,(J_Flags) Sipal *Not using full slope®.
1: K MK MK T I MK 4 beos F I _
ODOCROOCE  ITAL_FS SBT '|..I'.|__F1AG.’-'| Sigral *Ualng full slope®,
DDC BOOCE 3ET Q, IJ_'_HJ.'J.".fl Signal "Printing in italice®,
m 1A5F 1ML+ JR TEET CPOS Adiast cursor positisn 4f necessary.
OHD EAED PU40F  TEXT_EXIT LD (CURSOR),HL Store final position of surssr,
TE YEST CSTEE LD A, (ML) Lo character wideh [or height), B4 31608 LD {CURSOR«F ), BC Sters fimal carsor coordinates.
AT AND 4 COEEOD CALL ".‘:LI.':I'..E.__L"'nLH Clear lower part of scresn,
804 Ji Z,7TC5.1 Jump Lf width (or helght) mero. n o Lalf Irop return sddress TELJ_LOOF,
Filo CF o = RET Betarn to 150D Main loep.
g JR €, 708 2 Jump Lf width (or height) walid.
e TCE Y LD {HL),04 St widih (or helight) o 0V,
= o e e S R e e ek
SECO Lo (L), 00 Resat high byte.
- NG WL
[ RET
ORd EA91 HEK MK MK K H K H K oK -
K TEST_CPMOS PUSH HL
SO EY LD ML, HEIGET
oA g CALL E48R,TEST CSIIE Frware walid charactsr helght,
A L CALL Hehe, TEET_CSLIE Ernaure wlid character width.
£ PP HL O T
AT ol Aie 0O, COPE ALY LL B431, TRST_CPOS Ensure that cursor will Fit on screen,
Db PG BIT 0, [J FLAGE) CD14 54 ALT _SIIE CALL E41d, TX_CURSOR Print cursor om soresn,
00 JH .‘."l""‘.-'F-.I| Jamp unleas printing in italies, FCTAN RES 3,1 FLAGS ) Signal “Ready for a nev key",
K LD l.i'-};'.'-l'l Are charscter width in squares. FOCR0168 as22 BIT 5,{FLAZS)
at ATD &, F8Fa JR E,AS1 2 Walt antil & key 18 pressad, Nale
W7 ADD & & that bBit % of FlAGE remainn SET
BDCBOO4E BIT 1, [4_FLAGK) OR GXILEAE This lobp.
Bt IR 2,100 4 Jusp LF usling half-aleps i PEH B Stack quresr esordinates.
& ADD A, = ES PUSH HL tach curpor asdrars.
P TP 1 CF © = )iy CALL 0K, KX _3CaN Ete weytoard eode for this key,
LCTe ] = JB c,‘.‘-'.:r_. Jump unless current cursor position f: ::.P H‘: Hii= cursor sddress.
averhangs left hand edge of screen, w P BC Blie curpor coordinates.
4F LD C,A Surscr mav aa far left as possibls, b KRR Ade hayioard cotw of by prosend,
SHMEL  TOP 2 SALL 4%, 0ET WIDTH Aiw tharsater width in pixels, oAy CAL KA, T2 CURGR  “Undran™ curpor Srom screess
- = AL AL ¥ FEX cr 20
004 Ji NG, TEF ) Jump unless current cursor position 200% Jk NZ,A52 3 Jump unless SPACE presssd,
cwerhangs right hend sdge af sereen. PRGN AES 3, (FLA8) AR SR S5 B
1 SUB € o RET Return to TEIT_LOOP,
T ED FEDY AST 3 cP Od
A 1D C,A Cursor mov as far riget as possible, 2008 R KL 0L Jump unless 5 pressed with elther
WotEd  TCP Y LD A, (KEIGHT] A= charscter helght in squares, shife (CURSOR LEFT).
1 JAD3E) LD &, (WIDTH) A= width of character.
B f iR it e crcccecncncnccecncccas 1 DEG A
bt JR T,ALT_SIZE Junp back if widthe?,
K WK 17 WK 1 1T —d ] LONEY LD (wIDm),a [morenent width,
o AT A, 1800 JB ALT STTR
=l =z FE13 AST & CP 13
:r :E.“ :.: Li= character helght in plesls, o B, N AN N TR WA
& i .'B shift (CURSOR RIGHT).
i A0NEY LD A, (wWIDTM) A= widih of charscter,
9 o i ING &
] R C TCR 4 Jump unless current cursor position T oF 1o
" i ittt ninon 304 il NC,ALT_SIIE Junp Af wiéth grester than §.
5 120K} LD (wIDTi),a Insrenent width,
i i 1E8e 2 Asz_f Jamp back to check position
=} 8 ADD A B Sl
a7 LD B4 Cursor now as far down as possible,
18LF Tf-'F'_-I JR J_Pmm Caledlate Hlie addreas of scressn
byts containing carssr, and retam.
K HK A K H K H K A K H K - geterecerccecrcocotecoceeteoecescec e oot
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ZX GRAPHICS

Jao1E3
1
FEjo
0B
3204 KD
16AR

FECB ASE 6
=

XAt ES
1
A0S
S2C1ED

FEO) ASZ_5
2000

IR NI, AS2 6

ID A, {HEIGT)

NG A

CF Io

JR NC,ALT SIZE
LD (MEIGT), A

JR ASZ 1

CF OB
RET NI

L0 &, (HETGHT)
DEC A

JK Z,ALT SIZE
LD (HEIOHT).A
JR ALT_SI1ZE

Jurp unlese & pressed with elther
shife (CURSOR DOWN ).
A= halght of characters.

Jump back if height grester than 3,
Ineremant helght,
Jump bask Lo sheck positlon

L T T

Return anless T pressed with sither
shift (CURSOR UP), Note that since
BAE % af FLACS 1s set, the key
pressed will be re-Linterpretted
within the main TEXT LOOP.

Are helght of charsctsrs.

Jump bagk 1f hedght=1.
Decrement helght.

IR Rk

O
€5
ES
COECDC
e ]
4]
5]

B
JANNSC
B

AF
Coo116
2]
=IEst
L ER T
CURBOA
JE4C
FICRMSE
802
JELD

TEAT_MODE

£3 TEIT_LOOF

ORD ESEt
CALL E491,TEST CPOS
PUSH BGC

PUSH ML

CALL MESSAGE

DEFS 08

POF HL

FOF BC

PUSH BC

PUSH ML

LD A, (FLABS)

PUSH AT

X0 A

CALL 1601, CHAN_OFEN
FOF AF

LD (FLAGS],A

LD BE, 0411

CALL CAFB,AT_BC

LD & ,"1»

BIT 9, (FLAOSD)

i 2, TEXT

LD A,"C"

BIT 1, (MODE)

JR Z,TEXT 2

1D &, 0"

RET 10

LD DE,485%

BIT 1, (J_Fraga)

JB Z,TEXT 3

1o b,

BIT 0, (J_rlics)
CALL g%71,PR-NZ DE
ID DE,4MD
BIT 2, (J_FLaca)
CaALL E371,PR NI DX

DSiaspsiEsSEs LS asENAS

This is the maln entry point for TEIT WMODE, When you press the TEIT key (key F)
shile renning the Light Screen Designer control oosmences from this point, On
entry B contains the row rumber, and C the column number, of the maln curser.
HL points to the byte from ithe screen which sontains this cursor.

Move cursar if necessary.

Stack coordinates,

Stack curser position.

Print "Mow in texi mods®,

Stack coordinatens.

Stack cursor poaitlon,

Stack FLAGD [in perticalar bit %),

Ats 0.
Selact channel zero (lower scresn ),

Aeatore Bit 5 af FLAOS,

FRINT AT 1,17d;

..hmr unless CAPS LOCK om,

Jump anless in GRAFHICE mode,

Print firsor mods,
De= "H®, Ei= *5",

Jump anless using full alops.

Frint ltalle status.
D= "C%; K= "W*

Frint coapressed=leliar slalus,

COT4E4
£5
E5
CDODES

1
COTEEL
++$cn
o5

ES

[
L} ]
chot 16
BF
COSECD

e
E1

o0
ES

EF
2600
MEE

b BE,424F
BIT 3, (J_FLAGE )
CALL E374,PR_WZ_DE
FOP KL

POP BC

CALL E414,TX_CURSOR
MK Be

PUSH WL

CALL E%00,7 CHR

FoP L

P B

GALL E414,TH_CURSOR
LD DE,TEXT_LOOP
PISH DE

PUSH AF

PUSH HE

PIsH BC

i 4,02

EALL 1601, GiAN_OFN
CP A

CALL OUSE, TEMFS_P

FOF BO
FOP HL
FOF AF

CP 20

JR NC,TEIT 4
FUSH ML
10 L,4

1D H,00
10 DE,EE
ADD ML HL
ADD HL,DE
10 E,(HL)
DIC KL

1o b, (5L}
POP ML
PUSH O

Dye *E%. Exil®,

Print bold ststus,

Drav & tent cursoT.

Welt for ey pressed, Mi= chr eods.

"Undrav® the taxl curssr.

Stack '."EI:T_IJI.P &y return eddress.
Stack key pressed,

Zelect channel 7 (Main Screenj.
Sat the gero flag,

Reset OVER and DIVERSE from
permansnt solours.

A= key just pressed.

Jusp anless § contalne & cirl oods,

HL: points to subroutine address.

DEre subroutine address,
Reators HL walus.

Jump to required subroutine.

COACEY

C1
G5
CO91ES
c1

G458

PUSH BC
PUSH HL

CALL EMC,T_LOCATE
EX DE,HL

POP ML

FOF B

USH BC

GALL EX¥1,TR_PRINT
P Be

JP E4LS,TC_RT0ST

H.i= sddress of plael layoutl,
DEi= sddress of pixel laysut.

Stack cursor coordinates.

Frint character on scresn.
Beslore cursor coordinates.
Mave surssr Fight, 1f poasibls,
and returm.
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COMPETITION

OL Matchpoint
competition

Wwe'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 stll one of tha best gamaes
programs for the QL)
conversion of theirr Spectrum
game Matchpaoint

This tennis arcade/simula
hon game brings you all the ex
citement of

comes 4

brighten up a few dreary winter
Matchpoint allows
you 10 play against the com

puter or another I':...IFILI". (#lnlaly

BEVENINGS

nent, and there's a range of skills
ynd tactics 1o be mastered that
will keep you busy for a long
ong time. As you get better
"|.|-.I.|| De .1|I|I 10 '|J!|';|:|"|”-.‘-
through the early rounds of the
tournament right through to the
finals, and the level of competi
r.r:*.gl-_rzﬂruqr--_-r EVEery step of the
Wiy

As s00n as we saw Match
point running on the QL, we

Wish lcowld play as well as the (i

Wimbledon to

thought it would be a good idea
tosee il wWie coulcl j:."r.';"n;rjr".l-j Om
petition of some sort, and, after
we made a few approach shots
Psion responded by loblying 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 tor readers
of ZXC

a0, to enter the competition
all yvou have to do I1s answer a
few questions {about tenms of
course) and send vour answers
nto ZXC. Or, if vou want totake
advantage ol our special offer
then just send payment of
£13.95 and the £1
direct to Psion at the address
listed on the voucher

The questions

11 Name the current Wimbledon
Men's Single Champion

voucher

"AEmTME—

2] Who won the Wimbledon
Ladies’ Championship in 1977
JUst as a hint
player)?

3) Name the current BritishNo .1
Men's player

-

t was a British

Women's Champion
al John McEnroe?
bl Martina Navratilova
cl H,:'-,' E_il'jl'l }

If you've got all the answers
whnte them on the back of ar
anvealope or postcard and send it
to: Matchpoint Competition, ZX
Computing, 1 Golden Square,
London WI1R 3AB

The rules

® Thiscompetition is open to all
UK and Northern Ireland readers
of {'r:"i C:Llrls}u] ng. except

emplovees of Argus Specialist

Publications, their printers,

4) Is the Current Wimbledon

distributors, employeeas of Psion
Ltd, and anvone else connected
with the compebition

@ Allentnies must be postmark

ed before 31st of January
1986. No correspondence will
De entered into with regard to
the competition. and it s a con

dition of entry that the Editor's
decision 1s final

® As long as each entry is sent

written on the back of a separats

postcard or envelope, then there
5 no hmit o the number of en
tnes that may be
an inchividua

[ ] The winners will be notuhed

submitted by

by post, and the results publish
ed in a future edition of ZX Com
putlting
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HARDWARE

The Perfect

Keyboard

John Wase discusses how to customize
vyour 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 1o
use’. | thought about that
several times in the following
week you know, she's nghi. |
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
essantially this is just not true
Let' s look wihy

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
fungszrq thus rests on a key . The
index (first finger) is also used
for G lleft 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 s
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

e e e e e T e e e e e

50

tons above. So the two outer
pieces of membrane are forced
together when the button is
pressed, making the appropnate
contact
ed in some add-on keyboards
(the Saga Emperor 1 for in
stance). And, because of this
membrane problem, they are
very difficult to modify; to
modify a key-board, 11 must
assentuany consist of separate
keys mounted ona circuit board

This principle 15 also us

Padding along

As far as | was concerned, | had.

7 BT R BT R R |

(== Jx_Je-

3 & (4

EoEEEEEAE
+-J-Jo-Jr-fo-Ju B e Ji

BHEECOE

Figure 1. DK Traonics keyboard

kevs, A OWERTY keyvboard has
semicolon as the "home' key (lit
tle finger, nght hand side), and a
‘single entry” full stop and com
ma on the bottom line. These are
missing on many add-on
kevboards, 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 symbol shift, through
extended mode, (caps shift and
symbol shift), and through
symbol-shifted extended mode
A few of these are neaded for
normal typing, (e.g "!'), and
Tasword uses double-shift for
some control characters. Soyou
must have a symbol shift at each
end, again, preferably sym
metrically placed and operated
by the hittle finger, (ike the caps

shift). Oh, and of course you
need a space-bar

Membrane Misery

Well, when | looked, | could find
no keyvboard 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)
membrana T|'.|-_-. COnNsists -!}'.
three plastic sheets glued
together. The top one and bot-
tom one have circuits printed in
therr inner surfaces; the middle
one is blank, but the holes cul
where the circuits cross, cor
responding with the rubber but

one additional cnterion to meet
| often have to anter quantities
of numeric data, either as tables
in the text,or as a tabular
material for calculations. So, for
me a numenc pad was par
ticulary useful,

At the time | was buying,
there were far fewer keyboards
availlable than now, and | recall
considering two. Transform's

was around £E70 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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HARDWARE | i i ion s i

Right note, wrong
key

The shifted keys on the Spec
trum are obtained by tirst press
ng one key and holding whilst
haolding another. To simulate
this without the use of diodes
one neads a double-pole switch
in which one set of contacts Is
made beltore the other, and

which matches the or ginals in
chape, size and feel Armon
Electronics, DK'Tronics' sup
pliers, were very helpful. Tha

: first batch ot keys they supphed
I ware not double-pole, (although
they had thought they were), but
| did reveal that | had got another
insuspected problem. At
sometime DK Tromics had
changed their key pattern, and
my board was about the last
made with the now-obsolete
the ones used are nNow
1.5 mm longer. After
Fiqure 2. My first modification several months, they managed
to get a sample of double-pole
keys from Japan, buf my per
| IS [:'T'r:".i'é".l:ll'\' the most popular h"'l"if_ ivary commonly ¢ with same on the rows above: the sonal gremiun Wwas by now hav
| add-on keyboard in use " when shifted). | had put the secretanes complained that ng too much fun to give up
| caps shift there, hadn't | their fingers ‘fell off the end of a’kl-.“ur:uil- double-pole, these re
l secretarial Because the caps shift was in the keys somehow it chdn™t quireaq tar too much ::re.'_w_«!_nu {n]
& the wrong place, they felt very feel nght at al get second contact, (which was
Sl:l'l-ltll‘“‘ uncomfortable and unfamihar So, | set out ta modify the right at the bottom of the travel)
and somehow they were al board again Back to DK’ And these were the only keys

The first thing | did was to enlist  cramped up several com Ironics. ‘Please sirs, can | Armon could supply
the aid of our professional office plained that it felt cramped. The now " "Mo you can’t,’ thoy | then tried National Switch
gacretanes. | had half a dozenof second problem s that the said Mo matter how many Factors at Keighley, who were
them pound the keyboard for a enter’ key i5 next to the 'L, diodesvyoufit,youwon'tgetthe also very helpful and sent me
while before modification. None wherg one normally has a single entry keys vou want il sorts of double-pole
of them hked the touch very key. and a couple of others t0 can't be done kevs, However, these all work
much, but reckoned they could the night for that matter. And the That did it! ed rather ike hinges, and were

get used 1o it. However, their
comments on the ornginal ar
rangement of the Keys were un
printable and gave me the con
fidence to go ahead with my first
set of modifications

Qur Editor often mentions
how helpful DK Tronics are. |
can ;:|:—c:: vouch 1c,|r tnis |1:x;1|.‘l|r|
ed what | wanted to them and
they produced a circuit diagram
and spare keys, enabling me to
it 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
vou Dk’ Tronics — it worked!)
| produced my modified
keyboard for the secretaries to
pound. Pnde becomes before a
fall! They all gave it the thumbs
down. When | got down 1o 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 Figure 3. The finished job
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Figure 4

The spider-web insade, conmected up "o the Kappa intedf & ¢ &

the wrong sizé and prassure. I
leoked like the end of the road
VMhat | chdn't know at the time
was that there are keys of the
type | wanted available. For in
more récently, the
keyboard which was made by
Cheetah, (and is now marketed
by LMT), uses this principle
And | that Cherry
keyboards also use this type of
key for some applications.
Howewver, at the time, just as |
was despanng, a friend came up
with a new approach, and so |
my search for
double-pole keyswitches

Key to the
problem

stance,

suspect

abandoned

He recommeanded a little gadget
designed by one Steve Drain and
marketed by Kappa keyboards
This has a row of terminals on
gither side. On one side you con
nect all the input lines into the
keyboard. On the other you can
connect lines to 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 wvisit the
Evesham Micro Centre’s branch
at Cotteridge {(famous for there
Interface |l) and they gave me
an old Spectrum membrane of
the type menlioned earher. Trac
ing the circuits on this helped im-
measurably. However, | still

needed some extra kKeys of the
old pattern Back o
DK Tronics

At that stage, | shouldn’t
have rung up our BEditor and pro
mised this article, should I? Dk’
Tronics scoured their depot and
their keyboard factory, but no
luck. Weeks passed; no keys. In
desperation, | ordered a dozen of
the new pattern. After all, |
needed 10 interpose extra keys
whera the numeric pad once
was, 50 | had to move it along a

hit. | therefore sacrificed it
remade it with the new keysona
spare piece of board and stuck
this on under a cut-out on the
onginal board., Thus, the
were mounted slightly
lower, which just about com-
pensated for thewr increased
height. This was a much easier
alternative to grinding all the
caps down and released a dozen
old pattern keys touse as the ex
tra keys on my modified board (|
felt rather pleased about thatl

W

KEys

Figure 5. The Kappa kit

52

S0, at | had the thing
together, The DK' Tronics case
neaded additional carving (for
tunately it's very receplive to
this sort ot ill-treatment, being
ABS plastic therefore
relatively easily worked). | then
had 8 major hiccup because n
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 wery
And therg we

at last a working k-'\,'hl:.ﬂ‘l.l

iast

and

helptul

werng

Happy endings

A few final comments. I1"s much
easwer 1o have a kevboard to
modify rather than to start from
scratch. Dk’ Tronics proved very
gasy 10 alter and has a rehable
name. New keyboards are
availlable from a vanety of sup
phers le.g
alternatively, second hand ones
are available. Do make sure that
the keys are of the contactvane
ty, not capacitance or Hall effect
type and that sulficient spare
You will have
1o solder all the data and address
lines into the kappa intarface,
even if you don’'t need all the
outputs. And finally, don't try
this device unless you are bold
and prepared 1o use a soldering
iron. Happy keyvboarding

Armon Electromics

keys are available
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I  SPECTRUM MUSIC

Atover £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 £E699,
was more feasible but none
including Yamaha i1 seems,
thought it could be programmed

without a DX7 But we
discovered that i :;nul_:i'
| 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 voices 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 expenmenting

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 DXV in
order 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 wvia the EMR MIDI inter
face.

This was an immediate
bonus to the TX as the only
other way of doing this was the
cassatte interface fitted and,
although tape sound libraries
probably exist, | was unable to
find any.

Mow | 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 your use of the equipment is
studio or home based then hav
ing the Spectrum connected
permanently with the full library
iIn 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 programming easier, and
TX7 editing possible.

your machine on the road, or
want to use your Spectrum to
run another MIDI program such
as EMR's Performer a brlliant
8 track real time polyphonic
‘tape recorder simulatar, then
this is not often convenient. Ta
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
memaory permanently, This is a
little time consuming and rather
fiddly, requiring loading a bank
to the TX, retrieving the single
voices required back to the
Spectrum, saving onto tape ong
atatime 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
voicas can be made

2 . Function Parameter Store,

A fundamental difference
betweenthe TXT andthe DX7 is
that the TX7 provides a
separate set of function infor
mation for each voice, wheareas
the DX7 has only one which
must be changed, if necessary,
when a new voice 1s used, This
means that this program is nol
so essential to TX7 owners
especially as #ach function is
alterable from its own control
panel, However the easy 10 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 thatis 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 1o all the
parameters which can be seen
at a glance, compared and
altered, almost makes this task
easy!

After each section has been
changed the new information is
sent 1o the TX/DX and can be
played so yvou 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 5 pin Din
leads. Not a good idea.

| got around it by purchasing
the Yamaha YME-8 MIDI box.
This allows two MIDI INs to be
switch routed 1o 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 tobe able to work i1t out
by trial and error.

Whatever your knowledge it
1s great fun and satisfying (not to
mention frustratingl using the
Voice Editor program to experi-
ment with

Ilu5++a

ZXC has managed 10 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 £E74 .85 for all three.
ZXCis able to offer its readers all
three programs for the bargain
price of just £49 95, represen-
ting a saving of er, um (hangona
sec). . .£24.901 (EMR's own
Midi Interface is also available
for£79.90)

Name

Address

** 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.

ZX COMPUTING DECEMBER/JANUARY 1985

53




BINARY AND HEX R

Binary and Hex

The Arithmetic of Computing

by

Carol Brooksbank

It mught 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 so0 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 10 99 and
get the right answer without a
second thought about what
they did. They just know how to
doit. Butif you understand whal
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 i
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:
D123456789

Because of the need to use
numbers higher than 9, a col
umnsystemis used. Imagine the
digits arranged in a vertical col-
umn. When 2 is reached, we
have run out of digits, 50 a se-
cond column is brought in to the
left of the first one, and this new
column is assumed to hold 0. To
progress beyond9, 1 is added to
the amount in the new column,
and the onginal one is returned

to 0. This gives the number we
call ten

CDWO-~SNMO AWK =D
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You can then count on, until yvou
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
to 0.

19
20

This process can continue until
99 is reached, when you need to
bring in another column to the
left

98
099

Mow, as before, you add 1 tothe
leftmost column and return all
the others to 0.

099
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 .67 2 is actual
ly made up like this

100,000 x5 = 500,000 +
10,000 x 4 40,000 +
1.000x8 8,000 +
100 x 6 600 +
10x2 20 +

1x7 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,
you 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 0
01 1
10 2

The number reached at this
point in binary, 10, is not ten. It
15 one-oh binary. Ten is a name
reserved for one-oh decimal,
and in order to avoid 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
columns as they are needed.

11 3
100 4
101 5
110 B
111 7
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, it is usual 1o express all
binary numbers up to 255
decimal as eight figure numbers:

BINOOGOO1000
BINT1111111

8 decimal
255 decimal

As there are ohly 2 digits, each

column in binary is worth twice
the column to its right

12864 32 16 8 4 2
] 1 1 1 1 1 1

To convert 8 BIN number to
decimal, you work as follows:

BINT11111111

128 x 1 128 +
64 x 1 64 +
32 %1 32 +
16 x 1 16 +
B x1 8
4%l 4 4
2x1 2 4
1 x1 1 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, forinstance. In
binary, this is
0011000C00111001
Since binary is such a cumber
some system with long awk-
ward numbers, what use is it1?
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 sothat 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
yOour computer's memory as a
minute bank of B electric wires
and switches, When you poke a
number nto an address, the
switches are manipulated so
that the pattern represents the
binary form of your number. The
particular combination of live
and inart 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 to understand the
importance of binary arithmetic
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to the computer world.
Whatever form of counting you
Use 1o 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 s0 unwieldly for we humans,
50 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
I5 more tamiliar 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 batween
57 and 4B and 12345 . In fact,
you can find the decimal by
multiplying the high byte by 256
and adding the low byte.

256 x48 = 12288
ADD 57
TOTAL 12345

This lack of an obvious 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 Igo
on to talk about hex, | am going
to give you some homework., If
you plan todo 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
memaorise this little table.

BIN DECIMAL
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011

= SOOI EWKN —OD
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1100 iZ
1101 13
1110 14
1111 15
Hex

In hex you have 16 digits
01.23.45,6,7.8,9,A,B,C.D,
E.F. The column system for
counting is used exactly as
before, but instead of bringing in
a new column after 9, as in
decimal, you carry on until you
reach F, and then introduce the
new column,

HEX DECIMAL
0 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
A 10
B 11
C 12
D 13
E 14
OF 15
10 16

Again, the number reached in
hex is not ten, but one-och hex,
and is equal to 16 decimal. Hex
numbers are expressed as 10H
or0010H.

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 0 3 8

4096 x3 = 12288 4
16x3 = 48 +
1x9 = 9
TOTAL 12345

A hex number containing some
of the letter digits can be con-
verted as follows:

4096 256 16
2 A c

) R

4096 x2 =

2586x10 =
16x12 =
1x15

(ST )
—a D N D
e ar=1r]

4+ 4+ +

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 formof 48dis30hand&7d
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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-

1l1ur'rl|:3‘“% each hand and
everyone, including primitive
man who invented counting,
learns to count on their fingers
If we had three extra fingers per

BINOD11

BINOODOO

BINDO110000

BINOD11

BIN 1001

BINOD111001
BINOO11000000111000

Figure 1. Binary, hex and decimal comparnsons

03h ad
00h 0d

= 30h = 48d

= 03h = 3d

= 09h = 9d

= 39h =57d
3039h 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 numbears are shorter than
the equivalent decimal ones so
there is a saving in 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 bacome 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
in decimal. Let us add 303%h

wirite the hex digits
count along tham)

out

and 7/FE3h 3039
1FE3

3039 (
7IFER
BT 3 + F

carry 1

s 11 Answer 1 and
9 + 3 C (try not to work in
decimalied + 3 12, convert

ittohex = C. Countitoutinhex 3039

9ABC.Youmayneedhelpat 7FE3
first, and fingers are not much __1C
use as you haven't enough, s0 1

Figure 2

BIN DECIMAL HEX
0000 0 0
0001 1 1
0010 2 l
001 3 3
0100 4 4
0101 5 5
0110 6 6
o111 7 Fi
1000 B 8
1007 9 9
1010 10 A
1011 11 B
1100 12 C
1107 13 |
1110 14 E
1111 15 F

¥ - 1 ]
2xC 18
iU 3% Z2xD A
F FE3 2 % {
{ T % % f 1E
=
I'rv to get into the habit of doing
3 J A carry 1 B il vour calculations n hex
rather than working things out i
allad decimal and then converting the
fFEJ answer, Itis rather like learning a
BO1( foreign language. You cannot
5 become fluent if you work
; gverything out in English and
nni mak vOu an expert in then translate \.“:I have it
nex jJust by wrling thas articie., i1 learn to think in the language
will depend on how much me

You have tolearn 1o think in hex

and practice you are willing to This igw hy | have not in el
5 15 W aven i

Dut ir lavising sums for

i & { lr‘: 4 4 & I 20 a8 hex-gecimal conversion

(OISR Y i miah Wy 1

yoursel W omight ever b table in this article. I yvou start to

wnting the multiphcation tables

rely on one you will never really

mn hex. | will start you off witl be able towork frealy in hex and
the two iimes VO can work g i e B fnrainn
oul the others Wi dIWwWays Dt rengr
' inguage. It is much better to
persevere with learmng to count
2%l 2 and calcul; 1 hex, even if you
2 x2 “ flounder a bit at first. For those
2x3 6 who fir they simply cannot
2 x4 8 manage without a conversion
2xb i) table. vou will find one in almost
2xb 'f- any book on machine code PO
2 x7 E gramming, But you will know
2 B 10 that vou have becomae fluent in
2x9 12 hex on the day you no longer feel
2xhA =14 you nead one

Those nice people from Philips sent us one of their new D450
Data Recorders to look at rec ently, and vary mce it looks 100 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 adozen batteries intoit, but that's bound
to become expensive after a while (unless you use rechargeable
batteries), and you've also got the added hassle of making sure
that the battenes are always fully charged or you'll get loading
problems

Your only other alternative is to go out and buy a separate 9y
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 UI'.I_.JI'“ not 10 be necessary just 1o be able 1o
:]:uf.] it into the mains

Still, after npping up an old Oric PSU we got the recorderwork
ing and it SAVEd and LOADed all sorts of things without any pro
blems, and it's quite well designed soitwasn’'t at all fiddly to use
My only criticism is that the need 1o buy batteries and or a power
supply makes it more expensive than it really neads to be

If you're interested try contacting Philips Consumer Advice
420 London Road, Croydon, CR9 3QR(01-689-2166)

Chiff Joseph

Philips Data
Recorcder
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Chinese Patience

QUICKSOFT AT AR

Quicksoft

Desert Burner played away on it, the graphics

fairly good although shght

Creative Sparks fck it Al BRI s
E2+50 e evidlent, The screens arewell

designed and provide a good

NONTERRAQUEQUS SRR __ =
0 ] L=
r 32 . e ATLANTS

ran thri LIyt !||-' JaIme a coup ol

As leader of 8 small band of challenge. Though essentially a times | got the hang of it and
freedom highters your task 15 1o maze dodge and collect game it found it frustratingly absorbing
dehver the plans of a new s reasonable value for money The graphics are well design
weapon to another underground 3nd will provide a few hours of ed and the screen layout is clear
aQroup Your means of iransport amusamani and uncluttered, the progran

1 powerful motorcycle called error trapped LY DRSS
Desert Bumer' which s capabile GRAPHICS s B3 break! There is a fairly lengthy
i over 200mph ADDICTIVENESS 3% % wait while the computer makes
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the space key. Controls are sim some full pnced offerings to ek i | many a
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simplicity 1t has an addi well amimated sprites and a set units 5 a bit amateurish. but this s
thveness outl of proportion 1o tha of problems to salve. this game This 15 8 game to get your only my crit =T

L

action. 1 may not be ||.|r|I:..|-.1'|-,- s a must for any arcace addict fingers in a twist as there are no
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kept, but no hall of fame eotive s to explore the inside of  caused many a promising gamae MEStertronlc
a giant mountain to find and toend rather too soon £1.99
then destroyv the computer This 5 one f
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ADDICTIVENESS * ¥ * which controls the populatonol  gamester and should give many In conjunction with a wel
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wvstick interfaces are provided must admit in the time | had to character of Clumsy Colir
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very addictive and the inclusion the Spaceport. Control is UP
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a bnef period be hkened to Knight Lore Your computer, and boy does the vour local computér store and
Options for joystick or 1o questis tosearch the maze(yes, machine play a meaan game! make up your own mind. It
redefine keys are included and it yveat another maze) find, collect The instructions take up the didn’t do a lot for me
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SOUNDS

Speakeasy

Kai Webber has come up with a machine
code routine that turns the Spectrum
into a speech synthesiser.

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 confronted with some data

details at the bottom of the

your voice into the computer’'s
memory at the current
record/play speed. When you
select this option you will be told
o préss any key to start récor
ding. There are two methods
you can use to record speech
gxpenment with both methods
10 see which gives best rasulits
1} Record yvour 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) S&t the recorder into Record
mode (remove any tapes in the
recorder, find the small switch in
it which checks to see if a tape
has a writé protect E.1|:J_ press
this 'PLAY' and

in and press

replay any
speech stored in mamaory at the
current record/play "-\[’H"E‘::
A ALTER START ADDR

This allows vou to alter the
start from which
speech s recorded/playved back
If there is a lot of ‘noise’ from the
tape recorder at

This will simply

address

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
iputer will prevent you
from using this value — lower the
length first sae below. It will
also reect any value below
12B55)

L CHANGE LENGTH

of the con

in overtlow into the graphics

ired

]

CHANGE SPEED

Lets you change the
record/play back speed. By play
ing back at adifferent speed you
can alter the pitch of your voice
i the Speed. the worse
will Values
below about 25 are of little usel
W MEMORY MANAGER

A useful ool that allows VOou
A0 move

| e siowe

sound

sSpeech

blocks of speech

memory. [hree
required: ad
address 10
copy to and number of bytes 1o
address’ ap
pears on the screen, then you
have tnied 1o overwrnite aither the
graphics area of the machine

code, If

around ir
paramelers are

dress to copy from

copy. I ‘lnvalid

You wish 1o remove

nose’ that was recorded before
VoL started ':.'.j;*:_1|~..|'1_|', find the
start address of the actual

speech lusing 'S°) and enter this
as the address to copy from
Enter the address to copy 10 and
the numbear of byvtes to Copy and
then alter the start address to
the as the ad
opy to Got that )
| TAPE OPERATIONS

1|'|='-. prints up a self
explanatory lapeg menu
those of yvou who are interested
| have mcluded an

value yvou used

aress i

For

assembly
anguage listing of the machine
i -||'1-_'

You may hind that if yvou use
an expensive fape recorder you
will get better results than a
cheap portable recorder, but do

not do anvthing silly like feeding

screen which are fairly self ex ‘RECORD’ on the recorder al the Allows wyou to change the the output of a power amp
planatory and a menu of ap same time), pressakey andstart length of speech to be staight into the back of your
tons talking into the tape recorder's recorded/played back. The com apectrum! It also helps f you

R RECORD SPEECH microphone puter will prevent you from us stress the words as you speak

This allows you 1o record P PLAY BACK SPEECH ing any value which will cause nto the tape recorder

18 BORDER &#: PAPER 8: INK 7: C 258 TIF TNKEYS$="s" THEN GO TO 9

LEAR 3274&7: RESTORE 9928: GO SUB x7a

Ya58 268 1IF THNKEYS$="r" THEN PAUSE 1
20 LET SPEED=1: LET START=328%5 : RETURN

3 LET LENGTH=323512 278 GO TO 92348
38 B0 SUB 9739 288 INPUT "NAME OF FILE? "iNs
43 RESTORE 9728: LET Ke=INKEYS 298 IF LEN N%$>18 THEN PRINT AT
“d FOR F=]l TO 7 17,73 FLASH 1 "INVALID FILE NAM
68 READ AS,LINE: IF As=K& THEN E*: GO TO 9288
GO SUP LINE: GO SUB 9818 388 PRINT AT 17,8,,AT 17,113F FL
78 NEXT F ASH 15 "LOADING...": LOAD NSCODE
B8 GO TO 4@ 318 RETURN

238 PRINT AT 17,81 FLASH 1)"L - 328 INPUT "MNAME OF FILE? "iNS
LOAD S - SAVE R - RETURN": 338 IF LEN N%>18 OR NS$="" THEN

PAUSE 1: PAUSE @: PRINT AT 17,8, PRINT AT 17,10} FLASH 11"INVALI

» D NAME®: GO TO 9328

9248 IF INKEY$="1" THEN GO TO 9 9348 PRINT AT 17,0,,: SAVE NS$COD

288

E START,LENGTH
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9358 PRINT AT 17,185 FLASH 1;*VE

RIFY (y¥/m)®": PAUSE 8: GO SUEB 981

#@: IF INKEY®="n" THEN RETURN

9368 PRINT AT 17,10; FLASH 1} "VE

RIFYING..": VERIFY NSCODE

9378 RETURN

3IAA INPUT *"ADDRESS TO COPY FROM

? "JHL

9385 PRINT AT 17,8,,

939@ IF HL<32855 OR HL>65366 THE

N PRINT AT 17,63 FLASH 1j* INVAL

ID COPY ADDRESS": GO TD 9388

94@@ INPUT *"ADDRESS TO COPY TO?
"3s DE

9485 PRINT AT 17,8,,

9418 IF DE<32855 OR DE>65366 THE

N PRINT AT 17,25 FLASH 1" INVAL

ID DESTINATION ADDRESS": GO TO 9

aae

942 INPUT "NUMBER OF BYTES TO C

OPY? *"}BC

9438 IF BC+DE>&65367 OR BC+HL>653

67 THEN PRINT AT 17,95 FLASH 1}

*INVALID NUMBER": GO TO 9428

9448 POKE 65521,DE-256%INT (DE/2

56): POKE 45522, INT (DE/2%6)

94538 POKE &65524,BC-256%INT (BC/2

S6): POKE &5%2%, INT (BC/256)

9468 POKE 65%27,HL-25&%INT (HL/2

S&4): POKE &5528, INT (HL/256)

9488 IF BC=@ THEN RETURN

9493 RANDOMIZE USR &5528

9580 RETURN

9518 INPUT *NEW SPEED? *j;SPEED
9528 IF SPEEDN<@ OR SPEED>25S5 THE
N PRINT AT 17,95 FLASH 1§ " INVAL
ID SPEED®": GO TO 9510

9540 POKE X?8%54,SPEED

9553 RETURN

9563 INPUT *NEW | ENGTH? *;LENGT
H

957@ IF LENGTH<1 OR LENGTH+START
>65367 THEN PRINT AT 17,935 FLAS
H 1§ "TNVALID LENGTH": GO TD 9540
9590 POKE 32852, ENGTH-2S6%INT (
LENGTH/2%6): POKE 32853, INT (LEN
GTH/256)

9686 RETURN

9616 INPUT *NEW START ADDRESS?
" START

?628 IF START{32855 OR START»>&53
&3 OR START+LENGTH»A53467 THEN P
RINT AT 17,8 FLASH 1;"INVALID A
DDRESS": GO TO 9&1@

P69@ POKE 372858,5TART-254%INT (S
TART/2546): POKE 328351, INT (START
/?546)

453 RETLURN

P466@ RANDOMIZE LISR 37808

P67@ RETLRN

2484 PRINT AT 17,83 FLASH 13 "PRE
SS ANY KEY TO START RECORDING":
PAUSE 1: PAUSE #: PRINT AT 17,9,
AT 17,115 FLASH 1 "RECORDING"
24598 OUT 2%4,15: RANDOMIZE USR 3
2768

9780 BEEP 1,9

9718 RETURN

9728 DATA "r",9680,"p",966P,"a",
96180,"1",9569,"s",9518, "m" ,9380,

"t*,9230

9738 PRINT TAB 11; "SPEAKWELL"
2748 PRINT TAB 11}"*"——————=—== .
9758 PRINT "TAB &3 "R - RECORP SP
FECH*

2764 PRINT 'TAB i "P - PLAY BACK
SPEECH"

778 PRINT "TAB &5"A - ALTER S5TA

RT ADDR*"

2788 PRINT "TAB &3 "L - CHANGE LE
NGTH*®

9798 PRINT "TAB &3"S - CHANGE SP
EED*

888 PRINT "TAB &j"M - MEMORY MA
NAGER®"""'TAB &6§1*"T - TAPE OPERATIOD
NS *

2818 PRINT AT 19,83 "START ADDR O
F SPEECH DATA: "iSTART

?E28 PRINT "ENMD ADDRESS OF SPEEC
H DATA: ";START+LENGTH

9839 PRINT “LENGTH OF SPEECH DAT
A: "3 LENGTH} " "jH1jAT @,05 "REC
ORD/PLAY SPEED:"jSPEED} " .
9848 PRINT AT 17,8,,: RETURN
9858 FOR F=32748 TO 32854

9868 READ A: POKE F,A

9878 NEXT F

9893 FOR F=65528 TO 65531

9988 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 &7,08,8,175,219,254,23,
23,203,17,16,247,113,58

9948 DATA 86,128,71,16,254,35,12
2,179,27,32,226,251,201,243,42
9958 DATA 82,128,237,91,84,128,6
,8,78,2083,9,2083,9,203,9

9948 DATA 121,238,16,211,254,203
,1,16,247,58,86,128,71, 16,254
99783 DATA 283,13%,35,122,179,27,
32,224,251,201,87,128,08,127,1
9988 REM BLOCK MOVE MACHINE CODE
9998 DATA 17,0,0,1,0,8,33,8,08,23
7,176,281

L e R e e s S R P AP ST a2 o aa
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30
40
50
hil
70
ai
90

100
110
120
130
140
| 50
160
170
180
190
200
210
220
&30
260
250
260

280
290
1040
110
120
330
340
350
360
170
380
3a()
400
410
420
430
4410
450
460
G T0
480
490
500
510
520
530
540

550

LOOP

%]

LOOP

WAIT

P LOOP

i P

PAUSE

START
LENGTH
SPEED

ASSEMBLY LISTING

RECORD MODI

ORG 12768

DI

LD HL, ( START)
LD DE, (LENGTH )

LD 3,8

LD . .C50

LD (0),BC
XOR A

IN A,(254)
RLA

RL A

RL &

DINZ LOOP 2
LD (HL),C
LD A, (SPEED)

ED). Bk
DINZ WAIT
INC HL
LD A,D
OR E

DEC DE

JR NZ,LOOP
EI

RET

PLAYBACK

D1

LD HL, { START)
LD DE, (LENGTH)

LD B8
LD C.(HL)
RRC C
RRC C
RRC C

LA
AND Z00010000
OUT (254),A
RLC C

DIJNZ P LP 2

LD A, (SPEED)
LD B,A

DINZ PAUSE

RES O0,A

INC HL

LG A,D

OR E

DEC DE

JR NZ,P _I,Dﬂ P
El

RET

DEFW 32855
DEFW 32512
DEFB |

s DISABLE MASKABLE INTE

ySTART ADDRESS OF DATA

DATA LENGTH INTO DE

B CONTROLS LOOP OF &
:C COUNTS NO. OF BITS
sTIME WASTING INSTRUCT
tCLEAR A AND CARRY FLA
READ PORT 254

iNALUE AT EAR PORT...
*ROTATED. ..

; INTO REGISTER C

sGET B BITS FROM EAR P
;STORE THE 8 BITS IN (

;RECORD/PLAY SPEED INT

;USE B TO CONTROL THE
sWAIT A SHORT WHILE

s NEXT LOCATION FOR NEX
;CHECK WHETHER OR NOT.

RRUPT

[INTO HL

BITS/1 BYTE

AT EAR PORT

10N

o
L

ORT INTO C
HL)

0 A

LOOP

T 8 BITS

+TO FETCH ANOTHER 8 BITS

sDECREMENT THE COUNT
;LOOP IF COUNT NOT ZER

:RE-ENABLE THE MASKABL

;FOR RETURN TO BASIC

B CONTROLS LOOP OF 8
:GET DATA BYTE TO BE P
yGET THE BITS IN THE R

0

E INTERRUPT...

BITS/| BYTE
LAYED
IGHT ORDER

;GET THE DATA BYTE INTO A

;MASK THE ONLY REQUIRE

D BIT

;OUTPUT THIS BIT TO THE SPEAKER

;GET NEXT BIT INTO REQUIRED POSITION

:OUTPUT 8 BITS (] BYTE
;SPEED INTO A

)

;s TRANSFER TO B FOR PAUSE

;sWALIT A SHORT WHILE

;ANOTHER TIME WASTING
; INCREMENT DATA ADDRES
;CHECK TO SEE IF COUNT

:DECREASE THE COUNT BY
:LOOP IF COUNT NOT ZER
s RE-ENABLE MASKABLE IN
:FOR RETURN TO BASIC

INSTRUCTION
5
IS ZERD YET

l
o

TERRUPT. . .

; START ADDRESS OF SPEECH DATA

:LENGTH OF SPEECH DATA
+RECORD/PLAY SPEED
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MINDPLAY

Mindplay’
gatures three adventure games
mom the |_||'r'|~_'.'.|1|'_:||| J_:.1
Mdas "-Ii‘”ifl'.l* ed adventures wnt
ith the aid of Gilsoft's Qunl,
ind released by small software
companies Fridaysoft and
Sentient. While the Quill s a

very usetul utility for use by peo

his month's

new

ple who wish to wnite their own
snture | feel that the use of
the Quill by
may have adverse etfects on the
l'|.l"|,-'-', 1 the

it 15 a lot easier to produce

soltware houses
goventura LA cQen re
Qunl
bad adventure games, as the
thought and planning needed |
a non-Quilled game 15 often not

|;J}-|:1'|1 Thankfully, there are
gxceptions, and these excep
tions are often very good

games, but the vast majority of
Quilled games which are
|"‘:.1’kr-'f|'r}.1r|"|1'|r-l'|.|'.1'r.|-.|‘1_' and
very s Tha

3 3 Pt YTels |
||._1|| es T WS W 2L

cOmetimes Do

this issue
feature a couple of these excep
tons

You may have noticed a cou
ple of letters in pastissues of ZX
Computing requesting hints and
tips for adventure games. Well
nresponse to popular demand, |
plan tontroduce clues toadven
1 The idea is

adventure

tures in this column
atl you WOwr
problems and they'll be printed
in ‘Mindplay’, and anyvone who
can help then responds with the
answer, Offers of
adventures will also be printed
n this way adventurers can get
ntouch with each other through
offering or needing help. I'd also
be interested in your letters on
t

th send

neig on

the general adventurgé scene
Send all correspondence to

Mindplay at the ZX Computing
iddress, 1 Golden Square, Lon
don WIR 3AB

Now on with the

reviows

Brian Robb

London Adventure
Fridaysoft
£4.95

The this selection of
; games s Fridaysoft's
London Adventure and it is the
best of the three adventures
reviewed here. It is also the only

first of

illed

f
AL

ne to feature a loading screen,

1 nicely drawn picture of Lon
don’s Tower Bridge.

The aim of the game is to find
the combination
deposit box belonging 10 your
eccentnc, uncle. He
recently died and his will has left
his considerably -'.f_)rf.ur'-w 1O you

if vou can find it, that isl The
combination numbers are hiden
within the adventure ar mn
you may find a five
pound note, so five is one of the
combination numbers. The
numbers cleverly hiden
within the game, often in
oddest of places!

London Adventure is design
ed 1o be realistic (allowing some
artistic licence, of course
logical and, apart fram the odd
diversion and aobligatory mazes

of a safe

nch has

Srtance

are

the

geagraphically correct. The
game features over 100 loca
tions Ncluding many waell

known landmarks such as Har
rods, Cleopatra’s Needle and
the Tower of London

The location dest nptions are
Very good such as
aboard the Cutty Sark, near the
beginning, while the majority of
descriptions are
werage. Some of the locations
though, appear to be there only
for show, but at many of them
vou can find u|:1|z.'t.|f.*. and clues.
On this point it is wise to collect
every I'It.f':*..'l'"._ no matter how
inhkely, 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

in places,

thp apove

] r -
sr_}«'-,-u” 3

.‘._' !;P‘...

uilled games. Lon

the mass ol
don Zoo, for example, becomes
a particularly clever maze, as do
the London Sewers. Another
nice touch are the events in the
Tawer of London you could
lose your head over the Crown
Joawels! Also, typing vour name
on the computer in the Scienci
Museum can be alarming!
Overall, London Adventure is
a very enjoyable and challenging
game which makes a change
from the usual fantasy settings
and this is Fndaysoft's avowed
intention. You could certainly do

this one!

worse than buy

Scoop
Sentient Software
£2.99

I his adventure, like the previous
IS Uunusual in 1Its setting and
You are an intrepid news
paper reporter and must search
the streets for front page
news which will distinguish you
from the other hacks. Fail in your
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

one

anm

the

a message which moves you
forward in the game. You
awake, ”"_.]h'| at the start. to be

faced by a morning domesti
routineg which becomes your
first major task — you must get

dressed and head ol 10 work

This iz a lot more omphcated
than you may
even the simplest tasks
arg citficult to achieve hirst tme
round. Everything must be done
I d iln.'.'fr.'l:'.l'n:” order

When you eventually find the
newspaper office, and this could
while. the newspaper
give you a story 10 n
and from there yvou're

and confusing

think

[ake a
boss wil
vestigate
ofy your own! Do you have the
intuition which will take you to
the top of yvour profession?

Tt very
adventure, with fairly good loca
tion descriptions and often in
volved tasks which are dif ficult
Like London
Adventure Scoop s 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
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 scattered
|"|I'I|Jl:_i'| ime TI'.,-"II".:! 10 fl't“l'_‘\.'i!
the segments entaills travelling
I".lr_|l_|-.:i‘| ume and space using
the magical power af the
Amulet. You start out with a
section of the broken Amulet,
wihich when rubbed enables you

s 15 a

nteresung

to complete

ty of

1o travelh im hime in searcn of the
Each 'Time Zone’
cConsists -::-' Sy -'r._1! very "_',l"l'lii._l-'
very bland
Ubjects
are sparse, so it 15 easy 1o find
each section of the amulet with
very few major obstacles to be
ovarcome

Some of the locations insist
on playving lengthy tunes after
each input which are simply ir
ritating and slow down play,
particularly the zone featuring
the 'Frenchman’ (who insists on
killing you if you're not careful)
Amulet 15 a rather
clichéd, and nondescrnpt adven
ture, with lacklustre location
descriptions, devoid of at
mosphere and lacking colour

other Ppeces

locations, all with

location descnptions

fe
The

London Adventure, Fricfavsoft,
Unit F, The Maltings, Station Rd,
Sawbrndgeworth. Herts

F_-.'-'rJrJ;J.HJf.l' The Amulet, Sentrent
Software, Branch House, 18
Branch Rd. Armiley. Leeds
L5712 3AQ
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JURY

Daley Thompson's
Supertest

Ocean

£6.95

The very title of this one 15
enough 1o send the most robust
of joysticks on strike and make
the keyvboard tremble in fear
Yep, its another left/right-as-
{ast-as-you-can test of finger or
wrist staminal

| must admit that | did not like
this type of game at first but
then it grew cnme until now lam
hooked. The success of a game
of this nature depends on the
quality 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-

62

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 on 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 technigues to succeed
and 1 personally enjoyed the
shooting and ski jump whilst the
tug O'war and diving gave me a
lot of frustration

GRAPHICS * *
ADDICTIVENESS %
OVERALL * *

* ek

e, the jury. ..

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 combat
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' enemias
must be a combination of thick
and gluey and brutal

Joking at the expense of the
spelling in MH's press release
aside, there 15 nothing gluey
about the beautifully drawn and
animated characters in this pro-
gram, they all act and react very
quickly 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

using the four direction and the
fire button, joystick or keyboard
you 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 i1s
all gone — RIP

Added to this there are ob
jects which you have o puzzle
out how 1o use and a frequent
arrow attack which you must
duck under or jump over, evenin
the middle of an encounter.

| 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 1o
computer gaming.

GRAPHICS * % X X ¥
ADDICTIVENESS

* K W X ¥
OVERALL * ¥ X X *

n

ZX COMPUTING DECEMBER

"

JJARURRT 985




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 nstructions on the
raverse 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
when touse them are left foryou
to discover. It is 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 insane
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 thera are some
nice touches of humour (try the
‘swear keyl

This is a game 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 ¥*

EE 3 5
% %k

Monty On The Run
Gremlin Graphics
£8.95

Another in the Monty Mole
senes. In this game he has to
escape by travelling through
many devious and dehghtful
gcreens 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. Getl ane
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.

My only moanis that collision
detection seems to be by at
tributes and this often gives tha
impression that you have avoid
ed some 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 %K
OVERALL * ¥ * *

Tirr WIN i R PALL

Bounty Bob Strikes
Back

US Goid

£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,

It aplatform game in which
it appears that you have to col
lect wvarious objects within a
time limit, each time you get an
object the nasties change from
yellow 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 3 D perspective effect.

| must admit | found 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 tame
routine is almost worth playing
an its own

Colourful, enjoyable, 1 just
wish | knew what | was suppos
ed to be doing.

GRAPHICS * X ¥ X
ADDICTIVENESS * ¥ ¥
OVERALL * ¥ ¥

Macadam Bumper
PSS
£6.95

It 15 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 i1s 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
qguired 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
mode 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 anentry 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. Get bored, design a new
game.,

| must admit | enjoyed the
fact that | didn't keep losing a
game when an overanthusiastic
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 * ¥ % ¥
ADDICTIVENESS

* % % ¥ *
OVERALL * ¥ ¥R
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The Rats QW

Hodder and
Stoughton
£7.95

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 1o
contain and defeat the rats, this
15 done by moving a cursor
around a map of the city and
viewing appropriate seclions,
Once a section has been
chosen, information on the
number of men and their equip-
ment is displayed. You can then
modify this

Every now and then the
game changes into adventure
mode where one of vyour
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 | en
joyed it greatly, however the
vivid descriptions are quite gory
and not for the squeamish. It will
lake quite a bit of playing to
master this game, especially as
the secondary characters load in
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 for that vanation of the
game

GRAPHICS * ¥ ¥ ¥
ADDICTIVENESS ¥ % % *
OVERALL * % ¥ %%
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Marsport
Gargoyle Games
£9.95

Gargoyle 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 wvarious
puzzlies and deal with many
creatures in order to complete
his task.

Inthis 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 wvarious en-
trances in the space station

are more complicated than
those of Darach/Nog and scroll
gslightly 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 agreater
ability to manipulate objects and
engage n 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 vou, that's not a
criticism as | think | prefer the
slightly greater emphasis that
this puts on the action elements
of the game. Dun Darachwas an
ex lremely engrossing game, but
couldn’t equal the surpnise 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
looking forward 1o the rest of the
trilogy

GRAPHICS * ¥ ¥ ¥ K
ADDICTIVENESS

ko
OVERALL * % E E H

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 sowaellin his two Avalon
games

Astroclone has a number of
similarities to Marsport, in that
Hewson have taken a formula
that worked well in mythological
gettings 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 1o that
of the Avalon games, but this
time you have more than one
stage to the game. You can
either move around the bases lor
Technibo as they are called) in
search of the Graviton devices
you will need, or you can take ot
in your fighter and head off 1o
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 15 quite complex
(the reviewers' notes that
Hewsons sent out with the
game make guite a fat folder),
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
ADDICTIVENESS % % % *
OVERALL * X X ¥
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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
I SIDCKING
The four titles, which are held
I in a two cassette package, are;
Orc Attack, Stage Coach, River
Rescue and Tower of Ewvil.
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 Orecs 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 vaned, but it is one of
those simple games that can
bacome 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 1o
other rooms. It's mildly en-
[ joyable, but unsophisticated
compared 10 more recent
l Hﬂﬂ'lE_!S

Stage Coach seems to be
unplayable, since, try as | might,
| couldn’t get my cowbaoy figure
to jump successfully from his

| horse onto the stage coach in

order 1o try and collect the
passengers dotted along the
route

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 vanation n detail, and it
gets to be a bit of a strain on the
eyes after a while
All in 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
len

]

|

|
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 hera. 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 sort
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 1s very hmited;
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 dianes, 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
thay're funnier as well.

GRAPHICS * ¥ %
ADDICTIVENESS * x
OVERALL % %

Hacker
Activision
£7.99

How do you review a game like
this without spoiling it for any
potential buyers? The whaole
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
no instructions 1o help you
determing what is happening or
w hat You are E-LJI}EIUSEH tobedo
ing. In other words, you stumble
n ‘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
vou 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. Ifyou
succeed in logging on you'll get
into the mainframe and haveato
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, infunating 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 (o
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 Orrery 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 ‘2’ keys to enlarge or shrink
the view to include the orbits of
the outer planets as well.

The Planetarium is less in
terasing visually, but perhaps
more 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 to take in
to account atmospheric effects
and 1o 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 gither 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 screen.

Obviously an astronomy pro
gram like this will appeal only to
asmall specialist audience, but it
does seem to achieve its aims
quite well, It's alittle expensive,
but after all, Halley's Comet only
turns up every seventy years or
50, if you're interested why not
contact Anima at; 33 Lilac
Walk, Tyne and Wear NE31 2LT
(0632 832825).

_
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The Sound Of
Music

John Ainslo presents Interface | owners
with some new sound commands for
controlling a Programmable Sound

Generator.

The Spectrum is a poor relation
Whl;."['l it comes to r1mk|ng Music
or even simple noises 1o
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
10 create noisea.

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
aven the simplast tone emanate
from the loudspeaker,

A vanety of sounds which
can be incorporated into games
to improve them and make them
more réalistic can be produced
by the PSG. The sounds can
range from a simple tone tocom
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 1ts 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 independent tone
generators and a noise
generator which can be mixed
with a tone or tones, or it can be
output on its own. The
ampiitude 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.

66

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 qguite
easily. Register selection and
data transfers are both done via
the data lines and the device 15
sat 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 OUT
221,X will prepare the PSG for
data transfer to register X and
QUT 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

This article outlines the two
phases of the project. Firstly the
method of creating routinegs to
enlarge the normal basic is
described in detail, as the princi
ple can be used to create any
command required. Secondly, a
descnption with examples, on
how to use the newly created
commands 1o try 10 maximise
their usafulness

The New
Commands

Three new commands have
peen 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
* MUSIC
* PLAY

but there 15 no limit to the
number of new commands that
can be added by the same

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 for syntax
arrors. If this test fails, further
checks are done by the Interface
1 ROM which now checks the
line for Interface 1 commands
such as ‘'MOWVE’, which gave an
arrar 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
0 1F0OH but can be re-directed to
the new routings 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 15 necessary 1o 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 1est 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

BASIC. method. then checks the rest of the line
NOTES 2 4 7 9 1 2 4 7 9 11
c= | D F G A C=|D F=| G | A
C D E F G A 8 C E F G A B

NOTES 1 3 5

OCTAVE

*MUSIC SCALE

o
=]
==}

10 12
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for the required integers or
variables and separators. If all is
well, then the routing will be ex-
ited and allow entry of the line in-
lothe program. The syntax used
for the command requires a
gpace between the end of the
command word and the firat in-
teger or vanable, 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,
gxcept that thay 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 routing 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 1o 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
15 a programming choice which
has to be made depending on
the size of the integers involved
and is not done by the operating
systern. 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 15 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

Format; tone channel, noise
channel, envelope shape,
envelope period,

tone channel 0-7
noise channel Q-7
envelope 0-7
duration 0-32767

This command does not actually
produce any sounds but is used
o 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 expenmen
tation can bring out the full
capabilities of the generator.
TOME CHANNEL selects either
no channels at all, or any com-
bination of the three where the
binary bits of the number in
dicate the channels required.
The NOISE CHANMNEL selection
is done in a similar manner to the
tone channel selection. The

ROUTINE VALUE
GETCH 0018h
NXTCH 0020h
CHADD 0074h
ERRG 01FOh
STEND O05B7h
END1 05C1h
EXPT1 1C82h
FINT 1 1E94h

A
FINT 2 1E99h

BC.
STAKA 2D28h
STORE BBFOR

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 routine.
Syntax check for numaerics
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

puts it
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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 8 is selected then an
envelope of a fixed length is
givéen. 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 0 > 65335,

Although the PS5G 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 peniod of around
20 will give a machine like ef-
fect.

The duration of the note is 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
resat all the registers to zero ex-
cepl register 7 which is sel to
AT

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, octave,
note, volume,

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 CHANNEL at the

—

67




SOUNDS

+5V s 5 &
3 17 |19
— 1 14 1
Ic1
A5 8 1 A Bl e bz 13 2
10RO Ic1 Ic1 12 3
9 053 s 8l ic1 L . NOTE:
Al 20| B¢1 10 5| 1/0 PORT 10k IC1,2 = 7402
9 6 IC3 = AY-3-8912
DO 28 Ic3 8 7 IC4 = LM386
AY-3-8912
D1 27 PSG 7 ]
D2 26
D3 25 16
D4 T RESET .
D5 23 A 1
D6 22 8 12 Ju
—— 1l
214 4. CLOCK C > + +
100y =< === [T]
470R 470R 1k
33u
i N 3 r\"\\_
1 Ic4
Ic2
15 [T 2
ND
- u§
+
= 0.1u
220p
ov 4 : .
PSG CIRCUIT
Figure 1. Diagram of the 8912 P5SG C or e ud
i * . specified VOLUME. The com- 20FORn=1TO012
SECTETER PRI OM S aiL —1 mand is fairly complex and, to 30 ¥MUSIC 1,0.n,5
= B i A J : 1 make full use of its capabilities, 40 PAUSE 20
7 [ u[ 4 [ & | 1 | 2 | 1 [ 0 experiementation is required. 50 NEXT n
ol TR e There are four variables orin- 60 NEXT o
= lchannel A = Tone Fertod et =< tegers involved in the command 70 #*PLAY 0.0,0,0:REM turmn
ki & Bit Course Tone o] With @8 comma separator bet- channels off
—— -— ween each. The CHANNEL
= e e b e 8 Bit Fine Tone B selection 15 pretty straightfor #* SOUND
% o U l % Bit course Tome 5]  Ward, selecting the channel that Format; channel, pitch,
e S is required. OCTAVE O starts at  volume.,
%) . s B Bit Fine Tone C iwo below middle C and in
T [Nk Ty e o ] Tt 'l" e e R creases from there. (Middle C is channel 1-6
R k L. L OOt Tourse Tone ©1  taken as 246.9 Hz). NOTE pitch 0-65335
ks _l'_ se Perlod 5 Bit Contrel selects the required semi-tone volume 0-156
- — - . within the chromatic scale and is
R Channel Enable coind e Tone the same as the Spectrum’'s % SOUND lacks the finesse of
: : i e S T BEEP command. VOLUME ¥ MUSIC, since its output is
- S ranges from 0 to 15. the notarranged in semitones and it
kB Channel A = Amplitude Env| &4 Bie Control amplitude of the output ranges merely blasts out whatever
: = o o : : from 1 (very soft) to 15 (very wvalues are input. It can be used
Lt Channel - i ltude v | & onLtral
g it el s b loud). When the volume is setto 1o generate complex sounds as
kid | channel € - Amplicude Env | & Bit Control 0. control of the output is pass- well as pure tones. However, it
5 1 = — edtotheenvelope generatorthe does include a noise generator
: | Eavelope Pariod B ALt Fine Control | parameters of which must be unlike % MUSIC which allows
R12 ' 8 Bit Course Cootrol setin anaccompanying * PLAY. the creation of sounds which are
- - *MUSIC must be used with more useful as a background to
"3 Envelope Shape 4 Bic Control * PLAY, which selects the chan- games. CHANNEL values 1-3
Rl4 1/0 Fort e BN ettt . —| nels beingused and theshapeof select a tone channel and values
T 3 2 the sound envelope. 4-6 select which of the three
channels the single noise
PSC RECGISTERS 5 % PLAY 1.0.0.0 generator will output through.
10FORo=0TOG6 PITCH is no more than a division

_
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138 LET adeVL “@* LET a%evii, *2%: LET af=VW "2 1189 B 1.4 . 0.wiim 2.0 .witm B0 dyg,w PASE goam |4 PAUSE s
148 LET aP=ViiL “§° - LET aB=VAL “@°: LET oS5=VAL "% LET sld=\AL *@* 1198 dm |, d.bovilm Pod.Adowiim 3.2.4 PRLEF o0 4.B.2.8 PRRE ¢
158 LET wvevR “&": REM SET YOLLME TO SUITRELE BTART LEVEL 1200 &¢ 7.0 0.0 PRUSE gom 3.7.9.v PRUSE .00 6.0,8.20 PAUSE ¢.1» 7.0,0.0
160 RER nEmrExiEn WOTE R ES anzaan 1218 s 2.4 PRLISE o m 3.7.4 PAUSF gitm | ., 0. v PRIEE ¢
IR ET =oAL 1" LET cesVAL "2%: LET deVAL "3%: LET dew'VWL "4 1220 Bm 1.4, Facviim P 8.0 vidim 200 PAISE giitw 1.4 d.w PRISE o
188 LET s=vAL "3% LET fwVRL "£"' LET fasvAL “7": LET 9=VAL *9" 1220 fm | 4.9 vitm 2.0 . howite 3.2.9 BAIEE 4
1598 LET GueVAL "9°: LET e *18°: LET pfeval "11%i LET bevA =12*° 1248 & 3.0 v PRUSE 9w 31,0 PRUSE gibm . d.0.vi 00 2,82, PRUISE 4
208 mn 1. S.d.vtm 2. 4,800 3.0,0.8 PAEE 3 1220 tn LA F vitm 2. 4.4 .98 2,1 A BIEE g 1.4 . Fi.vite 2.4, v
200 im 1.9 0.viin 2.d.p.v PAUSE poim 1. Sic. viiim 34,0 PAUSE 3 (260 PMISE o LFT pded (BT aisl. GO S8 530
i Em | 4, p.wiBn P30, PRRE woim | dB.viim 2,3, b.v PRUSE 3 1IE72 tm jd . goyilim 2. 2.0.vim 3. P.0.w DRENE 4.0 2.3.9 tm 3.2.9,v PRLSE 4
230 mm 1.d,9.viin 2.0.0.v PAUBE otw 1. 4.d.v0m 2. 0.8, v/ PRUSE » 1282 tw X.2.c.vidm 2.3 - PARE = 1.3.9 FRISE 4
240 dm dd.pviin 2. Y000 PARE goim §.d,coviim 2.3.6.v0 PRLSE 3 1290 LET vauv=i @m 1. 2. Fg.viim 3. 3. p.vikm 5.2, b v PREE g-in | .3.9.v: PAUIEE 3
258 dm | 3 a.viEn 2 2.0 PAUSE 9w [.3.b.veEs 2.2, 8.y PAUSE 3 1100 LET o=l s | 4,0 vl 2% 5.0itm 2.2 F g PREE 200 9,008 PAUSE ¢
268 Bm 138w in 2.2.0,v PAUSE 40w L. J.diveim 2080w PRUSE 3 1@ e T80 [V gy B0y POIEE g idm |ade PRISE 4
270 in 1.3, 0.viim 2. D 9w PAURE 4 im 1. J.civikm 2,2.6.v PRAUSE § 1 i 3. 3.y e B3 Py BEEE g m 1, 5,0 PAIAE g0 {8,008 PALSE +
2Rg Bm 1,2.0.vi0m 2] .0, PREE aiim |.2b.v'im 2.1.b,v' PRAUSE 3 1 i T.AEAEs 1.l o PlRE g wn t %8 BEISE 5
290 wm 1,2 0,vi0m Fol.aw PRASE g 0w 1,2 08,0 Em 2.1.00,w PRSE & TR m 5wk 2% 0.0 tm V2R BEIEE g #m | 8.0 PRIISE 4
300 om 1.2, 9.9 8m 2.1.8.v PAUSE o/ 10 Q. 0.0, PAUSE &1 LET yeys? 1950 1 1L A.0.0 PADSE foie 70,00 0% 1. 4.0 PAUSE go¥m 1.4.9. 4 PAUSE &
Mg em {.dguitwm P00 0.9 :l?tagm-t.LE'rumd:‘ PS0A wr L RN ORIl s.ae PR BA BREE g otm | de 0w PRIEE g
20 em 1 ddovitm 2.2, v 3.2 8, v PAUSE giim 1,0.ce,v' PAUSE 3 1378 &0 10,008 PAKE some 7880 0w §.d.r oy PAUSE aoim 1.%.9.w PAUSE g
330 IF s2wvAL "1° THEN LET alPwvA, "1 1998 3% |, 9.8,v 0% 2,9 Py uoe 0.9 4, PASE w3 1.0.0,0 PREE &
B Bn 1.3 0w in 2200 n A2 e 00 PRAUSE 4 1198 » 7.8.0.0 fod,p. v POIEE gotm 1.8 .90 2008, vm 3,19 BWIEE 4
TR em Jod.oow PASE gotm 2,0, 0.y 8m X, 2.0,y PRUSE 3 1483 1= 1. d.dow PRSE goim 3.1 B BWSE gobm {4 oow e 20,000
0 e 1.Jie,v 0 PRAUSE gotm Vodooowilim 2,2.9,vm 3, ).9,v PAUSE & {41d PAJSE gm 1,27 w0 BEEF 70w 1.7 .9 BREE 4
M am kv te 2.0 vtm 0.0, 60 v RSE § 1428 IF a2=0 THEMW 00 TO Y47B
30 I ]dogw ﬂﬁlh?-?-r\lil.?‘fv PREE 4 1438 = 2. .8,y PAEE g = | 4. g.v s 2. 4.5y PAJEE 4
0 8m 2.3.co00im 30w PRSE arvim 2.2 0.vitm 3100w PASE 3 1440 Bm 1. 4.0 wolm 2.d,d v 0. A0 BRLRE goiw |8 g0 im 2400 PASE 3
400 IF a3VAL 1% THEN RETURN 1498 LET sdeVMi "9*. LET otavm 8% LET j2-UM *1°: LET afeufr 2"
410 #x 1.9, 5w im 2odoeow PRSE g0 LET yeyel (458 LET sieiil *§% LFT weusd fF S8 330
420 ®n 1 Tttt 2,400 v im 3200w PRUSE 40 LET wewe] 1678 tm 3.1, z.v PRUSE 8
430 1n 1. J.du v Em 2ok Feu PRURE a0 LET eyl {488 LET aisVAL *B* LFT a3 "% LFT adei "@% LET a9=yAl "o
] 443 n .90 viim 2.4,9.000m 3,1 0. i PRISE » 1498 20 (L8880 Em 1,0 d e PEIEE ¢ ite 1, % dg,u BEUEE gour TOHBD
A3 Em | T.o0mm 24,00 PRSE goim 15 doviEm 24,0, viEm 0,2,9.¢ PRUSE 3 1% IF piPed THEW LFT wmy=1. 5 TH 33
458 Em 1.0, 0.vitm 2.4,9.vi PRJSE actm 3.1,9.v PRUSE a 1518 tm 1.%.c,vom 24,00t 22,000 BAUSE dite 3.1 .9, PRUSE 4
ATE Bn |4 . bovids Pl dow PRJIEE g e 1.5, 4. B0 24,7, v En 3,2, b,y PAUSE 8 1530 o 4.8, 0.0 m-!rfnvppphﬂ.t-., BASE 4
400 wm 1. S.cvi 8 Podewiin 3,200 BRISE % 1538 OUT 221.7 OUT 27%.77m. PRSE o.mr TR0
430 [F a3=¥R_ "2 THEM RETURM 1548 IF a7 "1~ THEN 1FT a%elde "("
00w D 1.0, PRUSE ailm 3,22,y PADSE 80 LET vey=2 1990 On | 00 .viin 2. %d.uls 3, 4.8 0 PREE 3
218 2= 1 0.divrEm 22w AR 0w PREE gobw |3 de.ve PAUSE 5 1968 = |, Ao, vilm 2%, pu.wilm A28,y DﬂﬂFqln'_?l‘wlrLEF: PRUTE =
S0 LET a3V, 170 LET s B0 SR 40 1578 1= 3,1, 0w PREEF gie 1. 30viim 3.0 0q,0 PRSE ¢
M0 PAUSE a 1968 im 1,0 F e 2040 0n 3.0 g0 BRIAE &0 dm 3,0 P it 40200 PAUSE &
Q. LET veusl idm 1.d.piviim 2l vilw 3,0 88,0 PRSE g0 LET weus) 1998 = 1.0, . wim 2,00 o0 T.0.0.0 BAME 4
R w1 A5 m 2.0, 0.y PRBE 50 LET vege] 1608 i 7.0.0.0 8 { & . doy it T2 gy PAUSE goim [.3.0.v PRUSE 4
960 in a4 fevin 2.8 Faaviin 30 .dawe PASE g 1618 ®m § . d,F wilm 20,00 0m 0, gy PAUSE godw | d.d.ow PRUSE «
v I R | wi m 2.3.2. PEISE o % 1. % 0 vim 2,8, 2,000 2.2. 0 PRUSE & 1620 bm | . d,e.vilim 2,80, v 8m 2.3 0.y FEEF g 0e |3, 0,0 PAEE 4
Eh i 1 Im P dew PASE ¢ 2m 3.2.d,.0 PRISE » 1690 tp | X g.wiln 2% vitn 10,0 0 PEISE 3
90 am 1 Em 24, ey PRES goum 1.%.cvim 24,0,y BR 3,2, 0, PAUSE 3 (G40 Bm [.3.0q. v ilm P 0. devris .0 e 0 PSS gifte 1,3, 00w
00 ¥m B 2. %.0.v0 PAISE 5 1690 dm 2.0 8.0 DT o 00,0000 PAUEE giftm 1,300 00t 200 PRET &
18 - 1, B 2.4, F pim 3,2 . b.v PAEE 4 1650 fm 1. 0. 0.0 0n 2. 3 e vitn T, 0.9 PASE 9
F I O | PRJET 9:%n 3,0 0,0 PAEE a0 LET yeyg=1o8m 1,3, d.v 1678 im 2.7 wilm P.Pocovile 3, 2,00y PRRF gl .l v TERE 4
630 T 2. T N1 baowr PAUSE g0 LET yews]idwm {,3.de,0 PRUISE g 1EA3 in 1.4, F . viks 2.0.0.0 s 0,00 BAEE giomm |4, PRISE §
43 LET "2EOEN BR R 1608 in | d.d,vilm 2.0 6.0t W 0.9.u DOFE gBm | . d,0.v0 PAEE o
0 1 3.2.9v PRIEE 98w J.0uc.wr PREE w8 3.0.8.0 1700 in {4, vl 230 wite 1,0 8,y PURE giltm |4 0w PRUSE g
650 in .52 2oieiy PAEE aiim 1,%.diviin 2,4,d.v: PAUSE 3 {718 IF s=eVAL *1* TWFM ©0 TD 1898
ETe Im 3.2.2 TAA PR Y eviim 2.d,0,v PREE g 1720 i | .d.d.viim 20 b.wle 0,0 8.0 BSR4
ol M .8 2obie.v PRREE gotm 1,5 doveim 2od.doviim N cow PAUSE ¢ i.‘,ﬂlt—14-|ft-=‘=lr4-h=51 BEIEF g 1.4 odowitm P00 PRUSE g
R am | -, 24,8y DEEE gips 2.1, 0 PEGE g 17d@ m 3,1 .o PREE aobm \d.reayite 2,9 pf 00 PHIEF g
T im B 2ol PRIEE goitm | S.d.viim 2.4, d. v m 3.3, 0,0 PAUSE 1752 i §d.d,vEs P.AR [ L ]
Tiaem 1.9, Sk, P PAIEE 5 ITER k= 1 1.9, vilm 209 0 T 1 0.y PAAE gomm 1.aF, 0 Paief 5
T2 Im 1 Sama 2oh om0 0w PRIEE ¢o8m 1,5 e En 24,0, PRJSE g 1770 m .d.g,vlim 2, % howiie .2, 0.0 PRIEE g iEn 1.4.¢ PEISE &
T m 1.%ds 2od.duitn ANy PAUSE 9w |0 v 0n 2.4 0. PRUSE 8 1788 Bn 1,40 000w 23 A uidm VP00 PREE gimm o400 PASE 8
TED Em . ] Be.v PAUSE oo 1, uiim 24,0, PREE g !mt-1t-avi-?ﬁ1~-ln*?=a PAET 5w §.4.F PRE 4
{ TR kw1 Y dovokm Jodod v im 8,0, MuARE g 1908 LET vemesd: dm §.9.r e 3% fa . PEEFE 5
TER B 1.7, wilm 34 ey PEEE goiw | %.8.00n 245 vomm 3,1,.9.v PRAUSE 3 18 ™ £.0.0.8 W‘ﬂ*ﬁf"hﬂ! PRRE 5
TR Em 1% cowiin Bd v BERRE ooim 15.diviin 2000 mn 3000 PRUSE o 128 DUT 221.7: DUT 222, 2%%, PR .02 7.0.0,0: DAUSE 33y
TR In . Soeovidn 2.4.9,v PASE 5 1638 QUT 221.7¢ NUT 203095 PSS
T oEm 3.1 9w PEEE e | d b oviie 24,4y PESE 5 1848 tm .l pyvilm 2. % Ffeyilm 3. 2.8, 80 T.8:.0.0: PRIFEF 3
GAd T 9. douiim 2.4.F 0 im 0.0 bow BRFE 4 1098 os | 8.9, 08 2.0~ 0l 9,0 8,0 PRINED g
BiQ IF af=) TWEW GO TD aTR " 1758 LET wvev=T.20 ' A 8 6 #w ¥ % 5. v BUEF giim 1.5 9,9 PREE 4
B2 om 1.8icowi e 2ol e avetm 0. 20090 PRUSE & 180 e 125w PALEE 9 i0m |, 3.0,y PEIEFE 9w 2,0,d, v 0m 3,1.F
B3 am 3, 1.9,v PAUSE 3 1880 LET a7aiar *1%: 00 TN 1840
BB LET weu=i Em 3,° . 0.4 PRAUSE o 1890 e | . Foa.yils 2.2,  volts ANV, F 0 PRIGE § 8w 0 3. 95 v PRAKSE 3
BSY LET wee=1idm | Jdvitm 2.2, h.owin 3,0, 0.w PAUSE ¢ 190 Bn {2 0. wilm 2.2 dovilim W0, doy BRUSE gim §.d.9,0 08 2. 3.9 PRISE 5
BER wm 1.3 . ds. 0 PAISE o LET pReVel *@" LET sl LET =2 GO TO 248 1912 ¥ 3,1, @,y PARE ciim 4.7 PRISE gifs 0.0, PRUSE 3
A7B LET o=l nps {028 ks 1.d.£.v PAINT gofts d.a. ks 2.0 8.0 ie 2,0.0,.4 PRSEE g
50 IF aif=]l THEM GO TR 1910 1930 = 1.d.gde.v PRICF aiitn fodopwits 2.0 0.vi8m 3,29 PRSE &
oA am 1. S.ewiim 2ok vie 0.0 00 PRAUSE qolm 3.1.9.v PAUSE o TS Bm |0 PRRF acim 7% dgowetm 3,0 Fy v PRSE o
S0 dm 3 evel PEREF o i {.d.oevcin 2400 PRUSE soir 3,8.0.0 1990 i 1, %.c.u DINREE &oitm 1. 4,000 2. %8,08% 3.2.9 PErE g
A0t 1.4 F il 24 doy BREE g im 1,4, Pyl P oA dy,y PRUISE g 1980 @n { 4.0 . v PREE aitm | d.p,vism 3% fg volim 3.1, 5.0 PEE §
o0 i 7.0.8.9 1970 ## 4.0.8.0: PSS &.iw 3.0 v 2r 7.0, 0.0 PAUEE 4
O tm A Gwidn Pod e h?‘.:wll?l.{.u-ﬂﬂﬂl 1960 Bn [ 4. 0.vikh 20,0, 00 0m %, 0,900 PARE ¢oim |44, PRSE g
G Em ok vitm Pl e vem NP ey PREE goim 109 En 2d, e P90 2m 5.0 . Bow PRHER g o@w | d.r vl 2% 8.0 PEEFR oomm 3. 2.0 PRAET 2
3 OIF ae\WL C1" THEM "T-'.‘T'J1W 000 IF a8=9 THPN G0 TN PP2A
S0 IF alehdL "1* AMD 3=\ "1 TWEW G0 TO 988 2212 o0 TN 2890
978 IF adw\vl, =17 THEW BETIEN e i 1.B.0.MEm V5. PRAWME ¢ s 1.7 PRISE «-dm 1,%.9.w PAUSE €
80 PﬂJ"JE . AW Ew 1. 0w v BRUEE 4 (FT pBaid wq=, CET  Tuid "A%. LET #"evEL A"
oo ¥w 3.1.5.v PREE s 4.8, 00w 24,2, PREE x 2040 ¥ T.R.0.R GO TD 1Ran
BB i 1 ciitm Bodod,umm .8 m0 PEUSE goim |4, Pgvcin 3.4, 8e, v PAUSE a 2000 LET veusl
e IF l}-l D ai=t THEM LET af=i: GO TO 330 POED fm 3,100 -PREE &0 LET ekl ks 1 %00 B 208 g0 in 2,10,y PAUSE 4
1R28 LET »9wii "|% GO -:m Lk 207 B PAQA ATRE
1038 PAUSE 3 2080 FRASE *="1;"THE STTRC"
(4R [F sdeVil "1° TIEN BETIEW 2090 SAVE Xa% ) "THF STTME™ LTWF 1@
¥ Im 3. 1.6 FRAISE e 1. 4,09 PREE g 2R VERTFY 1%, | "TWF STTMG"
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— SOUNDS —

HEX DISASSEMBLY OF XCOMMANDS FB13 B7 0% D? 94 FBAC 2C C2 FO Bf

FBIC 1E FE 1@ 39 FBR@ D7 20 08 D7
FAOG® 91 3 FA FD FABC @1 8’7 21 27 FB2® 35 A7 20 02 FBB4 82 1C CD B?
FAG4 43 B? 5C C9 FASD FA B6 Q0 4F FB24 €6 10 32 F1 FBBS A% D7 99 IE
FAO8 D7 18 90 FE FAS4 @9 7E 23 46 FB28 SB D7 99 1F FBBC 79 32 F1 9B
FROC 2R C2 F9 91 FA98 4F ED 42 F3 FB2C 79 32 F3 "B FRCA 78 32 F3 5B
FA1® D7 20 99 CB FASC SB D7 94 1E FB3@ 78 32 F5 5B FBC4 3E OB 32 F@
FA14 EF FE 6D CA FRA® FE @7 2302 48 FB34 D? 94 {F FE FBCS SB 3C 22 F2
FA18 3F FA FE 73 FAR4 3C ED 4B F4 FB38 07 30 1B A? FBCC SR D7 %4 1IF
FAIC CA EF FA FE FAR8 5B 47 3R F3 FB3C 28 18 F5 F5 FBDE FE 92 30 47
FR20 70 CA 83 FB FAAC 5B 18 @7 CB FB4® FE 94 30 15 FBD4 A7 28 62 CA
FR24 (3 FO 01 F1 FRB@® 15 CB B9 CR FB44 C6 @7 32 FA FBDS @7 22 FS SR
FA28 06 8E 96 30 FAB4 1IF A? 1@ F? FB48 5B Fi D6 01 FBDC 3E aAD 32 F4
FA2C 06 D? 8% 82 FABS8 32 F3 5B 79 FR4C 87 32 F2 SR FBE@ 5B 3E 97 32
FA30 05 34 05 E9 FABC 32 FS5 5B D7 FBS@ 3C 32 F4 "B FBE4 F& 5B D7 %4
FR34 04 A2 04 60 FAC® 94 1E FE 04 FB%4 18 1B D? F3 FBES 1E FE 08 30
FRI8 @4 20 04 EF FAC4 30 26 A7 28 FBS8 24 C6 P4 32 FBEC 2E CB 27 CB
FR3C ©3 AE 02 D7 FACS 23 F% C6 a7 FBSC F@ 5B F1 3E FRFB 27 CB 27 32
FR4D 74 00 FE 20 FACC 32 F@ SB F1 FBE® 0 32 F2 5B FBF4 F7 SB D7 94
FA44 28 @8 FE 3R FRDB@ D6 @1 87 32 FB64 32 F4 SR 3R FBF8 IE FE 928 30
FR4S 28 04 FE 0D FAD4 F2 SB 3C 32 FB6B F3 SB 32 F% FBFC 1E 21 F7 SR
FR4C 20 F1 D7 82 FADS F4 SB 96 93 FBGC 5B FE 20 30 FCO@ BE 2F 32 F7
FAS@ 1C FE 2C C2 FADC 21 F@ 5B 7E FB7@ ES 06 03 21 FCO4 5B FE FF 2R
FA%4 F@ 01 D7 20 FRE®@ D3 DD 23 7E FB74¢ F@ SB 7E D3 FCO8 15 06 24 21
FAS8 @@ D7 82 1IC FRE4 D3 DF 23 190 FB78 DD 23 7E DA FCOC FO 5B 7E D2
FASC FE 2C C2 FO FREB F6 C3 C1 0% FB?C DF 23 1@ F6 FC1@ DD 23 7E D3
FR6@ @1 D7 20 @20 FREC D? F9 24 D? FBS@ C3a C1 @5 D? FC14 DF 23 10 Fé&
FR64 D7 82 {C FE FRFQ 74 20 FE 20 FBB4 74 0O FE 20 FC18 C3 C1 8% D?
FR68 2C D7 26 602 FAF4 28 98 FE 3A FBBG 28 @88 FE 3R FCIC F9 24 ARF 32
FAGC D7 82 1C CD FRF8 28 04 FE oD FBAC 28 @4 FE 0D FC20 FO SB 32 F1
FR7@ B7 85 D7 94 FAFC 20 F1 D? 82 FBS® 20 F1 D7 82 FC24 5B 96 OF 21
FA?4 1E FE 12 30 FBOR 1IC FE 2C C2 FB94 1IC FE 2C C2 FC28 F@ 3B 7F DA
FA?8 73 A? 20 @2 FBR4 FO @1 D7 20 FB98 F@ 01 D? 20 FC2C DD 34 23 7E
FA?C (6 10 32 Fi FBe8 0@ D7 82 1L FBSC 0@ D? /2 {r FC3@ D3 DF 1@ F3
FAB® 5B D7 94 1E FBOC FE 2C C2 FO FBAB® FE 2C C2 F@ FC34 3E 07 D3 0D
FAB4 FE 9D 30 64 FB1® ©1 D? 20 00 FBR4 01 D7 20 29 FC38 3F FF D3 DF
FA88 A7 28 61 D6 FB14 D7 82 IC CD FBAR8 D7 82 I FE FCac £3 C1 oS o8

of the clock frequency. A small
number will probably have your
dog jumping around as the
sound is ultrasonic. VOLUME is

65 ¥ SOUND 1,12 ¥p.,5
67 PAUSE 10

7O NEXT p

BO *PLAY 0,0,0,0

then programmable divisions of
this frequency by PITCH or pre-
set divisions for NOTE and OC-
TAVE. The PSG has a maximum

table contained in the program
This base value can be altered to
tune the PSG to a piano or other
musical instrument and the

the same as the other com- clock frequency of 2MHz and other 11 wvalues can be

mands, 1 lquiet) to 15 (very values as close to this as possi- calculated by repeated division

loud) and O to enable the ble are preferred. The table 1toobtaintheothervaluesandin.

envelope to control the output Th_e 5hape GF within the program uses as its serted into the program

% SOUND must be enabled Things To Come base the C two octaves below

with the appropriate selection in middle C — a frequency of 65Hz

the ¥*PLAY to enable the which is the base for all calcula

selected channel and is turned It is not possible to tune akeyed tionsandisOCTAVEO,NOTE1. C 1777 (65.4Hz)

off by * PLAY0,0,0,0. instrument to a diatonic scale Thecomponentsspecifiedinthe C# 1678 (69, 3Hz)
exactly, and so the equal circuit gave a frequency ot ap- D 1584 173.4Hz)
tempered scale was evolved, in  proximately 1.86MHz. Thereis D# 1495 (77.BHz)
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- | 1332 187.3Hz)

15 ¥ PLAY 1,0,0.0 {1.05946]) a complete oc- cyof 116.25KHz istheoutput F# 1257 (92.5Hz)

20FORp=1T0O 500 STEP 10 tave having aratioof 2:1, being when both course and fine G 1186 (98.0Hz)

30 #SOUND 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, 501777 Bb 998 (116.6Hz)

60 PAUSE 10 clock frequency inputby 16 and  is the base value required forthe B 942 (122.5Hz)

e~ = I e S P BT, 51 Siai® L 3 S e S T T S S P ey Wy 1,
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SOUNDS

£
FAN:

rao=

-y
et

Fatn
FRY"®

I-':'||'
FR1S
FRIT
Falf
FRLF
FR21

FRZ4

r_l-.l"?l
FAZR
FAzD

FAT?
Frea™
AT
Fant

ERTR

| R

| FR3F
F g
Fadp
FEl4
FR4s
ER4da
FR4R
FRdr
FR4F
FR4F
Frmy

FR==
Fame
FR=T
FA=a
FATA

Fa=r

FROB T

M AEFA
Fnasg e

e |

1 AR

i

AL
L]
sane
CRET
TE‘_F:
FRASFET
FE72
rAEFEA
FEDY
“REOEER

T )

Fipe
'_|I.' (v
e
i
(al -\"hn'
4 =
T ]
A
Siha
e
EGM

aEm

e
TapD
FERD
2308
FESHE
a0
FEQN
SHE
b7
s
FE2C
rEERN
BT

[
SPa
P ]
g21C

FERC

AOEA
@z
L
s T
Anea
anen
BaTA
Ll

ane

i ln)
a1in
o120
2138
MY
21758
a1 En
et B,
Al aa
M
RN
az218
22N
]
Q240
L
a7
f2a
ﬂF.F
S0
and
A3
Py
aadn
A3
Yy
pTa
neEn
e s nd
Pand
pa1Q
2azi
Nan
Radn
Damn
DAk
24T
[ T-8=ic]
Mg 50
e
amig
P ]
=ap
e
o*a0
asrh
[l
ey
g
Lol
[ e
W ate sl
MR
[t ]
AR
PETH
aoEn
DESN
aran
ATH
a720
a7
ar4n
aT=a
aTan
arTo
L -
AR
A
pEn
A2
p2oa
Asap

pmep

RETOW
-.;_."I':fu
I Wi
EBRE

ETENN
EMl

EXFT!
ETNTY
FINT2
STaEA
METER

T™HIT

STEET

AR £

Mm|Ir

S0RCE CODE AND RSSEMBLY LANG
"FR EWTENDED BRSIC * COMMANDS"
“To HARDUARE AND SOFTUARE"

"FOPYRTOHT (AN

NES  S4000
Ef ¥ O
EQL  2aM
Edi)  7de
EOU  PIFRH
FOU BSRTH
E0! @801
Efil  aresH
Eftl  MESay
Ele 1IE"C|:=||.|
QL 200aH
Efdl  "RAEAH
P Er STRET
D (2073%).80
RET
FET 10
HEEE NETEW
e "
= WT FERE
22T 10M
NEELW WKETOH
BET =.A
re ¥
D - M
e g"
IF 7 o SO D
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SOUNDS
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¥~ Tortoise Wise ;&

Lines from a parent who gets left
behind. By David Stewart.

Oh Boy, is Winter really upon
us? Is 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,
twdtching 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 cornerwith a Sspectrum and
a program or two. But we re-
mained adamant

Enjoy the scenery,” | saud.
‘Look, see that? It'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 foreach
of them to ease the pain in those
micro-less weeks. You may
judge for yourself how
desperate they had become by
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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 100k 1o books
like people take to aspirin for
hangovers. It was costing us a
fortune in foreign currency and
hours every few days to find a
hookshop.

Lock,' | said in desperation
once more. ' You will have to buy
yvour 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
Number 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 a foreign language. 1could see
they were searching their
memories for data entered a
loang time ago on that part of
Western Childhood

‘Oh yas’ they sighed. "You
can borrow books there, can't
you?'

| wonder, Tortoisewise, how
many other words, concepts
and expressions in this great
language of ours are buried that
deep in the vocabularies and ex
periances of today's young
micro addicts? It's a thought for
Tortoises everyw here. 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
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Harwood'’'s
Hypothesis

This month we have onky four
books dappearng on pane
This could be due to the fact that

publishers

this
arent letting us
reviewers get our hands on the
books and then beating them in
hkely it =

10 pulp, Oor maore 3

because the computer book
market is starting to falter, Will it
eventually collapser

The prablem lies at the hands
parties. The publishing
industry and the computer
OwW ner 1I'|- |j-r'l'.1IJ'.'l'
they knew too early what a good
:hi|'|l| was and rushed out and
produced books to do this and
that on all types of computer,
completely flooding the market,

or twWo

flj‘l'l'r_'r

which then slackens as
everyone who wanis one, has

Qol one
ason for the fall in
the market i1s that all readers
who wanted a book with hsts of
.'|'r'.'1rJr* |].I|r""'\. nave :I"‘.' NowW I._JI'I‘I
them. Then 1o produce a book
on the Spectrum with lists of
games after games is jusi
pointless . Who would buy a new
book there have
the

Another re

whnen pean

thousands on market for

ages already?

That is why generally the
books this month are starting to
away from the idea that
want Lo program
their machine to play space in
vaders

move

people st

Spectrum war-
gaming

Collins

£9.95

The first book of the four s call
ed Spectrum Wargaming, by
wen and Audrey Bishop and 15
published by Collins.
Wargames concentrate on
tactics and the disposal and 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
r-.-:]rt.-m-.utnrt{; ‘_-:-I'_Jldll;'_"rE-_,
guns etc. Youcanachieve a high
level of realism and accuracy in
setting up the wargaming table,

houses,

and this | am told, s half the fun
of wargaming to its dedicated
followers

With a computer, it is poss
ble, if vou are not interested that
h in dining

ittle field, to play

conveariing the
room nio a b
the complete war game on the
TV si although
method lack the
that most wargamers anjoy
The book explains the pnn

reen ihis

ages regism

ciples of wargaming, from the
setting of the scene, 1o the

om

plex rules systen
itially introduces
and then delves

YOON

gaming
nto the

with a number

0T

puter warg

of wargames listings

It 15 I’n-‘i'\-.t:’--' using tne DoOok
toget the Wargames up anda run
1My
omputing. Four

ning without
knowledge of

wargames are

included n

|::||r|L S0 without any l!-'l.l',
apart from the labonous l\-."..l"-|
N, you can turn your Spectrum

ntoawarmachnine

"I'I"I|":I_1‘r‘-'-I

It you want a httie bit more

than Just 10 play W AT

then this book s definitely for

vou. The authors have written

routm ‘.hn.l...i“'l'.'. Warjames )

be tallor made, depending or

lata that i entered for the
game {*} S HC Ay gl W argams

proagram s very -,"-n,r' andc 15

used as the controller of al

OWEN BISHOP AND AUDREY BISHOP

omputer gata. ks data is the
hulk of the gami

.

'he wargame s moulded

I|_||]|"_|||'I h'-,'

1trmties i

USINGg % Ll
TABLEMAKER
ARMYMAKER and MAP
MAKER. These utilinies set up all
the net gssary ."','.lr-l..r"l Nng data
The TABLEMAKER

o 10 séet up the CRI s (not

Uttty 15

'_- :':'I".l‘."i'f.r. [ 10es oot '-__. Imial

Resolution tables), which are

basically the standard rules of
Ing game. &g numober of tums
per side W ED DO uSsadE el

ARMYMAKER is detail

II:i|_|"l'-l1'_.||". boul aach side and

sed i
MAPMAKER t
rain in all areas of the battlefield

details

vdescribe the ter
A

All these mount |1 a
Vast amoun? 3 f 1ata AR

because of this, the information

s directly compressed inlo tha
+ A B A
bytes of the RAM instead of us
R . g
ing BASIC vanables Varabl
1akea up on average [ oytes

where we need use

O i',' CHer Of
WSS, DY Oired -i"r' accessing 1ne
RAM. DATASTORER is used 1o
entered

into the

the data
from the various ut
RAM, so it
I Wargamno controlar maodiue

The remainder of the book
consEts of the Warames The

first game is used only forexam

compress all
nes

5 2asny ai

cessed by

ple ._Ir'.-!.'||-..l"- not I‘I._|l-.l'|1'-.l' of the
ARMYMAKER utdity, but only
TABLEMAKER. This 15 to

agive the

thp
||I|

a faee for

reader
wargaming, before jumping INto
it straght Aflter

dway doing

this, the reader may enter the
fully computerised version of
1he sgame battle

nciudi
terrain and German and

of Ihe

French armies fighting against
each other

The other games included are
a MNapoleonic Campaign, a
mecheval battle and a conthct in
outer space

The authors |

ave takean greal
lengths so that this hook 15 adap
table to all aspects of wargam
Ing, as we as using the full
potential of the computer
Wargaming can be played bet
weean two Spectrums
terface connection, and details

to achieve this are in

on an In

on how
cluded

The book 15 an
opener for anyong whowants 1o

I;I'l nio WWargaming or even 107

excellent

manual
well

he experienced
wargamer. The book is
written and takes the reader
carefully through each section,
so that by the end of the book,
he or she will be

wrnting ther

oWwn war games, or at least
adapting the ones in the book
A very intelligent book, well
1"|r||_|qh.’ out and enough 1o keep
anyone occupied over

the
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winter months. Any wargame
has the capability 1o be program
medd, and this book provides you
with the information you need,
ALED .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
Military Simulation
Games

Interface

£7.95

Remaining with the non-arcade
iea, the next book is Creating
Political and Miitary Simulation
Games on Your Micro. Bit of a
mouthful, eh? The book is 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 covers 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 15 much easier to leam
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
knowledge of computing — only
enough to put logical flowcharts
into BASIC', Why then is it
necessary to flowchart the
structure of a YES/NO question?
This should appear pretty ob-
vious to anyone with the
slightest of programming know -
ledge.

Another chapter which is
also not very usefulis 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
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How to Write
ZX Spectrum
and Spectrum +
Games
Programs

SRNSTE

window if an error occurs!

The remainder of the book
consists of ten programs, from a
naval battle in Elizabethan Times
1o being a Prime Minister at 10
Downing Street imuch the same
Isuppose?). These programs are
well written and quite in
teresting to play, but nothing
spectacular, | did like Nuclear
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 wanls more
out of their computer than
space-invaders. | did feel that at
times the book expects you 1o
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
more

How To Wrte Z2X Spectrurm
and Spectrum+ Games Fro
grams book s a step-by-step
guide to writing games pro
grams, and does at times
assume the reader to be ignorant
of computing, and at other times
to knowv it all. On the first page,
the invaluable REM statement is
again explained, but at this point
the reader is expected 1o know
all about FOR NEXT loops
and the PRINT AT statement.
The readeris also told how toget
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!

The step-by-step quide could
be useful to the novice program
mer, but perhaps the author
thought that just a games book
wouldn't sell too well, so the
idea of learning how to program
gamas seemed a better pro-
spact. 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
DRAW statements. The games
are separated into individual
routings, and the author does his
best to explain each routine
demonstrating how the game is
moulded t1ogether. The games
are at most for six players, but
never included s the capability
of playing with the computer.
There is a chess game, but only
the bare structure, as the
CHESS game in tha 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 gut. This way 15
much maore real.

The programs also did notap
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 10 improve the games,
which in my mind only half
succeaded.

Atf2.50 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 in a 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, bul
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 or in the office.

The book is called Data
Management At Werk, 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 Systemn. A data
base system is briefly a way of
dealing with structured informa-
tion (the simplest example is the
card index systeml.

The author starts by presen
ting a problem in a social club,
and the ideas behind turning the
manual process into a fully
i:lHTI’_}Hli'I'[I‘,'d ':.'{][THF]I.IIE‘T system
The case study is at first
nresented, and the siuation
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
application program, the manual
method needs to be analysed,
so that it is possible 1o see what
the computer can dnd cannot
do.

The book starts off by
analysing the social club exam-
ple, and turns this into a real-life
situation explaimning how the
manual method can be com-
puterised. The reader is taken
through the various stages of
the data base system, from the
formatl of the records 10 the
report structures that will be
needed.

The author has gone inlo
much needed detail, with the ex-
planation of printers and the pro
blems of setting up a computer
system eg., How 1o train new
users? Who should use the com
puter? etc. It s 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 suggesl
which 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 10 see how
the method is applied when
choosing the correct package.

This book is a must for
anyone thinking about com-
puting. If you have already
followed the millions by buyinga
business computer, this book
should also be read with interesi
to illustrate the capabilities of
such a machine. This book is
also aone of the tew that | can say
s totally underpriced. At£2 .95,
everybody should have one!
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ZX81 SCENE

2X81 Chatterbox

Julian Chappel and his ZX81 ride again!

Greetings to all ZX81 owners
once agan!

| 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 bean 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 1o make, so |
am writing this extremely quiel
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 thg 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 coloursin an area the size of
a flea’s brain and sound good
enough to put the London
Philharmonic QOrchestra 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 interast these days, but tend
to be a little more cautious when
entering the world of BASIC,
binary and bugs than their ofl
spring. Probably because it is
their own money they are spen
ding! It stands to reason
therefore, that a ZXB1 will have
'em programming like a good'un

in less time that it takes 1o paint
the Severn Bridge with a tooth
brush and give a good indication
whether or not further delving
into the realms of computers
saems 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 withitas a 70th
birthday present! Beats woolly
socks doesn't it?

{There will be a short delay
before this letter due toa second
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.5.C.
having been a recipient of a
ZXB1 onmy 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 10 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

ZXB1s not new Dodos!). This
means that there are many
ZXB1 users who missed the

press coverage this little black
wedge received during its hay
day, and as a result are blissfully

unaware of certain facts that us
old hands simply take for
qranted,

Loading

Onesuchfactisthatthe ZX81 is
highly temperamental when it
comes to SAVEing and
LOADiIng programs. Another is
that swearingataZX81 inapar
ticularly obstinate mood has no
effect whatsoever. (Except may
be making it worsel] 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

LOADiIng:

Setting up the machine

1. The ZXB81 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 sericusly
suffer

2. Clean the heads, rubber pinch
wheels and drive spindle of your
tape recorder thoroughly and
regqularly with cleaning fluid
Thoroughly dry and polish all
areas with which the fluid
comeas 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
wour lL‘.l’_[]r{j{jF 10 maximum and

BASS to minimum {or TONE to
high).

5. For reasons best known to
Uncle Clive, the ZXB1 is less
temperamental when the pro-
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gram name is used. Avoid using
LOAD” " whenever possible

The signal

When LOADing, the ZX81
repeats all data read into
memory out to the screen, giv
ing those characteristic horizon-
tal lines. This LOADiIng pattern
can therefore give a useful in
dication of how the LOAD is pro
gressing (but no more than that
It is by no stretch of the imagina

tion an accurate or infallible
pointear),
The black hornzontal lines

should be bold and clearly defin

ed. They will be about 1-2 In

ches wide lona 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 LOADiIng. If
they appear thin and straggly, or
have a snowy effect L.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

lion 10 the passing tape Is
critical. The ZXB1 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 ZX81 can be
very sensitive to the volume
level used when LOADIng. Too
low and the LOAD will fail. Too
high and the computer can
mistake the normal operating
noise of the recorder as part of
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the program, resulting in a "bug-
ged’ copy ending up in memaory .
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/L. Once
you areg surg 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
naormal at this volume level,

4_1f the LOAD fails, increase the
volume very shightly, 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
refarenca.

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 i5 wirtually essential for the
IX81, especially when using
tapes not recorded on your own
machine. They are very easy to
get hold of these days and are lit-
1el or no more expensive than an
ordinary recorder. The second is
a Iittle harder to come by. | per-
sonally cannot find one single
shop in the entire length and

breadth of England that sells
any, but it is probably more im-
portant than any other piece of
equipment. It is patience. The
patience to experiment careful
ly and methodically without
resorting 1o swearing or hitting
your beloved machine with a
hammaer. Neither of them work.

{There now follows a break
for a third apology. I'm very
sorry that | stf haven't told you
what the first apology was all
about).

Beyond the pale

Before going on to 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
ZX81 owner faint out of sheer
admiration for the bravery and
courage of an intrepid member
of the S.F.S.C. Against all the
odds, and everybody’'s better
judgement, he went out com
pletely alone onto the streets 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 various computar
retailers, walked up to the
counter and asked if they stock-
edany 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.

i will et nim teli you exaciiy
where, I'm sure you don't want
to listen to any more of my drivel
and |I'd hate to steal his momant
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’'l
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, 10
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 PSS's
Maze Death Race at £1.99. To
reach this shop, godown Oxfard
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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 ‘815 and
keyboards for £E101!)

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,

I would be very grateful if you
publish this letter, as it will just
help support the best value com
puter in the world
Yours faithfully,

Simon Godfrey, London'

~ <
2
o
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So what are you waiting for?
Get that hammer you were go
ing 1o use on your poor un
suspecting ZX81 and attack the
old piggy bank instead!

(There now follows a short
break. | am sorry that thare will
be no fourth apology, due to a
shortage of supply.)

If you don't live near London,
of around Shaffiald then you will
have 10 resort 1o 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 1o pass on to other
ZX8B1 users is a few programm-
ing lips 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 1o 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 variable 'SEED’ and
seems to 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 PI
for three, NOT Pl for zero or also
PI-Pl. Use CODE wherever

possible. Use VAL on numbers
above 255,

3. Want two bytes for some
data? The addresses 16417
and 16507 aren’t used.

4. Want to protect your REM
lines?

(i) POKE 16514.118: POKE
16515,118

{ii) ¥ou might also like to try the
code for ‘cursorleft’ (114). This
makes the REM line difficult to
edit and annoys anyong wanting
to cheat at your games.

fiiil 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
sels in, after all. So now the
mystery of the first apology will
be revealed, Do you remember
the ‘jolly good program’ in the
last issue? You know, 'ZX
YLOPHONE® by Paddy Moin-
drot? Did yvou try it? Did it work?
No.

Ah well, there is a very
good reason for that. | forgot to
mention that before RUNning
thus program you have 1o put
your ZX81 into FAST mode. It
won't work in SLOW

Having already apologised
several times you won't get any
maore sympathy fromme, even if
yvou have tried for two months to
get it to work! Ha! Hal

On second thoughts, before |
leave you | just have 10 mention
that the Software Farm is releas-
ing two more fantastic pro
grams for the ZX81. Just the
thing ftor Christmas. As you
have to be persuaded to pan
with your lovely loot perhaps |
can manage just one more slice
of humble pie

If you would like a catalogue
of ZXB1 software, have any
comment of query concerning
the ZX81 however large, small,
silly or serous then drop us a hine
at

ZX CHATTERBOX
Software Farm

16 Charlotte Street
Bristol
BS1 5PP
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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. For 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 overall 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
s 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 topro-
duce packages (for example,
Eidersoft sell a suite of 5
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packages for £14.95). In fact,
Psion have gone astep further to
encourage application soft-
wara., Thay 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 1s 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
s, 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 towrite your
own software. The Archive pro
gramming language s 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 Sinclar
AL’ is one good example of a
text book which covers Archive
programming in an easy to
follow manner

Your own data-
base

If vou are still not convinced that
you could wrte your own
database program, thenread on,
Writing computer programs,
even in Archive’s simplified pro
gramming language, is a matter
of applying logic and commaon
sense 1o solve a problem
Reasonably, assuming that
everyone is blessed with some
abilities 1o 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 oul these operations. The
procedures are tested n
dividually (to ron out bugs),
then a inking procedure written
to pull together the whole se
quence

To demonstrate Archive's
simplicity, here is a simple
database application, a8 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 1o 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 15 ‘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
funless the names exceed
several thousand!) One
justification for a computer file is
the need to sort the records in
maore 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
records, and identify those
famihes in which a birthday s
imminent. The records in the file
arein noparticular order (but this
could be achieved with simple
maodification using Archive's

INITIALISE

INSERT

MENU

Mo

> EXIT

SEARCH-FILE

/ CHANGE ‘}\\

ALTER

Figure 1: Schematic layout of the address program

REMOVE
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powerful language): instead the

flexible searching facilities of Figure 2. Address program listing
Archive are used to find relevant
records. proc change
With the twin needs of the fil- segk " -
ing system identified, the print at 10,1 "Delete or modify? (d/m)"
system can then start to be let t$="a"
designed. Each record should while not (ti " or t$="m")
then contain surname, christian let ts=getke, .)

namels), the address, the

endwhile
telephone number, and space to

list birthdays. This file allows up fi '_.'d as$

to three dates per family. File while found()
creation with Archive is a simple display

matter of typing in the series of sprint

d’if‘.‘.‘[il mstructions, starting with 1¥ t%F="d":2remove: endi+f
'tlh?gcnr?'r'r'!andir'crelat’e'“aﬂd an- i t¥m"m"s alter : endif
i witn enacrealg . IS aven .

simpler with the ‘address’ pro- Enntlrjue

gram. Instead of using a series of endwhile

direct commands for file crea- endproc

tion, the name and address pro proc initialise

gram in Fig.2 has a special pro mode 1,4

cedure called 'make__file'. All

open "address"
| you have to do is, with the pro

| gram in place, type the direct endproc _

command ‘make__file", and a proc makE_{IIE
new file will be created on create "address"
microdrive 2 surname®

A simple database program firestnames
will reguire a mimmum set of streets
operations to be available to the t own$
user. Tht.‘.SL" ane;

county#
1. Add another record telephones$
2. Search for one or more namel#$
records birthdayls
] } E .
i ploty o Sios g
: ooy birthday2#

These options are available name3$
most conveniently through a birthday3$
menu. The options are usually endcreate
numbered, and pressing the ap- endproc
[:tri‘m_urmts.-numhﬁr key allows you proc menu
to inform the computer of your lot s=0

salection.

Sk 1 =
This is how the name and ad while s=0

dress file works. Take a look at title

Fig.1 to see how it fits together. print at 5,33"1. Enter new record"”

When the program starts, it print at 7,5;"2. Search file”

should go into an initialisation print at 9,5;"3. Delete/modify an entry"
procedure which sets up the print at 11,5;"4. Exit file"

program, ready for use. In this

case, the procedure called 'in print at 13,24;"“5ELECT 1,2,3, OR 4"

itialise’ sets a 64 character let s=val (getkey())

width mode and opens the if s=1: insert : endif
address film on microdrive 2. if s=Z1search_file: endif
ready for read write operations. if s=3:change: endif

The program then moves into if s=4: close : endif

the menu which prints the op

tions onto the screen. After this, if 8<>4: let s=01 endif

the program waits for a key endwhile
press, and responds only if keys endproc
1','2', '3" or '4" are pressed proc remove
(the “if’ statements). With the print at 14,5;"Do you want to delete this record? (y/n)"
appropriate kE"‘"’ prESS |1 10 3].. ?EE or no
the required procedure is called. if "_T. "
If ‘4" is pressed, the file is clos prs . :
ed, and the program is ter- print at 14,5; Are you sure? (y/n)
minated. yes_or_no
if p$="y": delete : cls 1 return r endif
| . else
Fig.1 demonstrates how, with endi f

options 1 to 3, the program

ZX COMPUTING DECEMBER/JANUARY 1985 79




oL

endproc

seek
find a#%

endproc
proc seek

endproc
proc

menu
endproc

cls

endproc

endproc

start
initialise

prot title

proc search_file

while found()
display
sprint
print at 14,10; "PRESS ANY KEY TO CONTINUE*
let g$=getkeyl()
print at 14,10;"
continue
endwhile

cls 3title
input at 8,103 "Enter a search word - "ja$

print at 1,22;"NAME AND ADDRESS FILE"

proc yes_or_no
let p¥="a"
while not (p$="y" or p#$="n")
let p$=getkey()
endwhile

cycles round back 1o the menu,
ready for the user to make the
next selection, For programm-
Ing purposes, oplion 1 {enter a
new record) is the simplest to in
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 vou 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 andwhile’ loop s
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 moré matches 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, to which you should res
pond ‘d” or ‘'m’. Having made
these selections, Archive's
‘find’ command is again used to
search througlr file o find the
appropriate recordi(s)

Once found, the record is
displayed: if you asked 1o
modify recordsis) then the con
venient Archive command
‘alter’ is used 1o 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
screen. If you don't want to

make
'E5’
If vou r+':|1|1't‘te*c| ‘delere’

then the 'remove’ procedura is
called. This asks you twice (to
make sure)l 1 the displayed
record s the one you wish 1o
remove. If you press 'y’ twice,
then the Archive command
‘delete” s called to remove that
record from the file

changes. simply press

Going loopy

If yvou have followed the pro
gram descrniption 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 15 the loop “while
endwhile’ . This may need a little
practise, but the OL User Guide
covers this rather well, so it
should cause little problem after
s0me practise

To enter the listing into
Archive, type in the direct com
mand ‘edit’ when the ap
pears at the base of the screen
after bootng {loading) Archive
This gives you the word “prod
Type in 'change’, press ENTER
then entér each program ling in
sgguence, 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 worry
about the indentations in pro
gram hnes, as this is also done
automatically

To enter the next procedurea,
press 'ESC’, then ‘F3°, then 'n’
This allows you to start another
pracedure. And so, carry on in
this way until all the listing i1s in
|]-J.'_|f,'+: 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
guotation marks, 50 place your
program name (eq 'address’) in
the quotes, and press ENTER
The program will be saved on
cartndge.

Toload the program [the next
time you want 1o use it), 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 s provided, which com
bines themitiahse 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, 10 quite F-ﬂi]'hi."ill[id[*‘-'!
multi-file systems

B8O
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QL SOFTWARE

OL Software

Damien Clay takes a look at some new
games for the QL.

e

r— ‘

\i- o D\ 54y _
; i r . 1 ,rll =
\ i
e
o L]
\ >
EDHWH'E Y l[ - :
JMAF & 2 =
—T"1 | i
S
| 1 1]
i There is no backup program on  lifetime guarantee on all their
EL HEY%e;d;:ue the |,..irl:r:r‘]|_u: |r,~.+,-|f though games
“g IS 0 ware laying the game 15 fairly Granhics [ e e
£14.95 straightforward, all you have are ﬁt;tll;:::livi'nf‘ﬁﬁ & ok
four controls: left, right, ac- ooy A
celerate and decelerate, using
This is the sort ol game where the cursor Keys. It is up to you
you have to imagine you are a whal speed you go, but the cuthbert 'n space

Formula 1 racing car driver and
you have to dodge past each car
1o get into a suitable position lie
1-5) to get to the next stage
There are five stages and each
one is more difficult than the
last

The hi-res 3D graphics are
very gqood, Theker free and look
very realistic with good use of
The sound is also VBT
realistic, and gives you the feal
ing that you are actually driving

Itis tarly easy tobackup onto
disk with the Sinclair utility disk
supplied with their drive and, if
you know a little about program
ming, to another microdrive

colour

slower you go the less hikely you
dre 10 get onto the next stage
and the faster vou qo the harder
it 15 not 1o crash

The game is presented very
and displays the
tnons on which keys to use, it
also demonstrates parts of each
stage. It comes in a wallet type

instrud

well

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
Overall this is a very
game and is very good value for
£f14.95 considering that
English Software provide a

good

Microdeal
£14.95

This is a typical arcade game
where you, as Cuthbert, have
been sent on a looting mMission i
outer space but belore leaving
each planet you wisit, 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
bleeps, which does not make |
VEery regansiit
vary
copy as

praogram an

a few

easy 1o make a
there is a

It is
backup
backup

the

mucrodrive carridge
Playing the game is quite sim
ple though the actual
ments of the character are quite
fast. It is fairly enjoyable and
Al50 reasonably addictive It is

VO E

presented very well in a con
varted cassette case which un
tortunately does i
bhackup tape T ki program does
not Qe on-SCreen Nstructions

nat noic

ut these are proviged on the

asselte nlay card
There 15 a very simple higl
score routine but there is no hall
of lame, whichis a ;'lllf".| t:r:-: guse
an't pul
et a

|1

Overall this game is very Qoo

I T
sibhven

YOLIN Tharmme L)

VO Qoo sSCore

but a it ex nowaver

with the lack of QL software, il

yvou have the money 40 buy T, 1l

15 cuite emnpoyable

Graphics * & & &
Addictiveness "R
Owverall * k & &

QL Cavern
JMF/Sinclair
£14.95

This is one of the best arcade
games | have the QL
and s very well set out. Your ob
[ective is to travel the length and
breadth of the cavern in order to
collect all 395 diamonds

seen lor

TF'Ilui.n]!"l T Y Our journeay you
will have 1o walk, crawl, swim
travel by boat and fly by jetpack
The colour and the graphics are
very good and licker free and
tha 5.4:-a:13:l
very good

The game

though hmnted, 15
carmes a backup
program on the microdnve car
‘,r||,1-_]|;5 and nstructions are in the
forma
the

fittie booklet with extran
given
start menu

Play is very enjoyable and ad
'flll. Live, coregns are -:i|1
ficult, are complex and
some are simple but they are all
axcellent and very exciting. It is
préesanted in a wallet typé case
with space for a backup
microdrive cartridge. The in
structions are clear and easy 1o

TN onscreen from

SOmg

s0me

understand as well as hr_':lh_._; Liriet
and well land out

Ihera is no high scora routine
which s a pity because it does
tend to spoil the program a bit
Uverall it 1s a very good program
and has been well -'1!'.‘-:.=5|I'lr'f| and
programmed | personally think
it 158 worth every penny and s
well worth adding to vour colla

Graphics TR R
Addictiveness TR E
Owerall EEREE
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SMMttng N a tiny bedroom you
IoOK around and gaze with nor

ror atthe mess surri :1:r|:1|'|-.', Vo

Pieces of paper with hastily

..'_'!-'
ae and jottings

f il wrf |
WEL d 4 OWETTIOYY

hasket! A cold
the
ine 135k f ICING Yol
nally sinks in 1

e«
Daads

swealt Your orow as
i

enormity ol

Mo, it's not the setting for
new adventure merealy

meamaones of schooldays witl
:_J'!I OO
others. find the task of

10N a daunting pri

examimnations looming
k& miany

spect

certainly did and
on,
rushing to the nearest branch of
a certain lhngh street booksaller
10 searc! :r-'--
™ i

ckels ol revision

on more

one ocCcos rememuoer

'_‘.F'P':',l". o those
15 cards!
| doubt that the task of cram

ming for exams has

1 ¥
25s gnerous out

computer, vou can

age of the
f with a who
of programs which
degree. allow

an a textbook

1est yourse 8 ranae
10 a certan
more f exitinty
with the added
beneafit of less peces of paper
Letts,

aforementioned httle

the producers of those
cards,
have also branched out into the
i -h';,n.r-_- Scane and have nowW
introduced a computernsed ver
L I-\'»-ar.-.-[-. f’.'
students of O-Level, GCE, CSE
and GCSE Chemistry. At
£11.50 the suite of programs is

gion of their

not cheap, but yvou do get ning

programs for vour money. The
programs nave been designed to
test your and 1o
develop your deductive fa

The suite c
II|I_:| argas
bonding
mulae, Chemical
Elec trolysis

F."I'Zi-'..".'.i'l:‘..il'

rers the follow
Atomic structure and
Periodic tables, For
deductions,

Apparatus, Acids

EDUCATIONAL REVIEW S I —
-w

Mike Edmunds grades a coupie of i
_ packages for those interested or_
involved with computers and education. @

and OUrgani

s5alts
Tha
n two tapes in a substant 1

21 1i

and
demistry

ProqQramms «

5 1tk aiit y
W o L8| ar with a

outhning

the programs z]
suggested hst of further study
ards lincludma little packs of

them xB2lves
nierms ol
what they actually contain, but

programs
are equally substantia
my overall impression is that the
package has
T

| rather DiIlty ag

s 1S Not 1o

§ dengrate

Droac
the actual Chemistry conter

which seems 1o cover well the

ireas concerned. it 1s merely thi
that the
been pre ted

The presentation, |

W EaY whole

ppose,
s not that vital when you are on
v COni erned with the facts and

gxercises. but it seems rather
intortunati 'l_l" BexXxampile i " |
o the Bnaths of 8 spe iy

gesgned Utie screen only 1o
have it disappear after a few
seconds while the rest of the

program |oans 1 ar Empty

sSCrean oading Lime 5 QN

enough as it Is!

Programs

However, on to the programs

themselves. The lirst progran
Atomic structure and bonding
several that use a com
approach to learr

ing. A passage is presented and
the user then fill in the
words, much in the
style of the standard ‘cloze’ pro

15 one of

prenension

nas 1o

Missing

edures. Now this is
necaessanily a oad approa n. but

» passage | can ses

no reason to adopt this aj
proach. Words such as "the

'1'|1.I||||'-. o not test

my knowledge of Atom

I'he passage, (there is only

e s -.,,,.’|||* i to five levels of
litficulty, the harder the level
thie more wi missing. At the
hardest level Can sSer o1

pont, but at the easiest It 1ests

very little vour evesight
ICyan taxt 1 W

Wteé paper
progran
vour knowledge of tha

table ot

ocation in the penod

some o0 the more familiar

nants A ter tively . vou can
select options v h require vou
10 apply your understanding ot
the el §

conhguration
atoms
F||r|"|l|'_u' and --I]!I.:'_lllln"-.I re

quires you 1o determing reac

§ i
tants

ind products. You also
need to complete equations or

grganize a selection of
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oalanced equ Th pro
gram s awkward at flirst, as
SUDsSCnpt numbers have been

dsigned 1o graphics Keys

rather f

s is

W the

W as arg someae
nputs
grasped
Chemical deductions’ tests
vour overall Knowledge of
Chemistry by

ther required, but soon

I ¥ i "
supplying clues
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The '‘Organic Chemistry' pro
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ng the missing word passao it
the ar i __i .'.. [’ Flg e T N
represented diagramatically
The se u to ider
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ympounds with similar rea
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Irams

As a package tl W
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18 SuUDject more approa

oyable. Although
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hon 15 lacking in some ars

g
Thereis also a bug which causes
one program to crash and ob
viously needs sorting out!

This is not
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oral programs
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Software
directory
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HARDWARE PROJEC

Scafe Save
Booster

Anthony Marlow from Cheshire has sent
in a useful little device for helping with
SAVEIng programs

i e
I
4 i
Ri< n1<
1 < 4ron <, ]
. X 100a pUTPUT
| +
| o1 . TO SPECTHUM
By 7 b it FARPHON
pid ] o ETCRET
e = e 3
TO RECORDER |‘.l-:k"
DIN SOCKET o 10OR <&
18k f?
<
£ l
RS * -y
BEORA T 100y
O Dt
Fig. 1 Circusid degram of thi amplifes

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
syslem reset, then this simple,
inexpensive hardware project
may be what you're looking for
None of the components used is
expensive or hard to get hold of,
and even when put in a plastic
case will only cost about £3.50.
This is much less than some
commercially available designs
which just comprise an on/off
switch for £56.00. 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

R o P T T L T T T T e e T e e e e M T S
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the earphone socket. If the plug
i5 not removed, then this signal
is returned to the Spectrum and
interferes with the signal being
sent from the Spectrum to the
cassette recorder. S0 a vicious
circle is created which prevents
the correct signal being record
ed. Qbviously, one could install
aswitchin 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 5 pin
D.I.N. input/output socket,
which is normally used for recor-
ding between two cassette
recorders. A similar feedback
problem could also exist bet-
ween two casselle recorders
and for this reason the output
from the DIN socket is normally
switched off inside the cassette
recorcer when put into RECORD
mode. Thus, f use could be
made of this cutput 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.
MNote, 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., Howewver, 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 maternal
{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 “‘emittar’”
and “‘collector’” and the thin
slice in the middle is called the
“base’’. These are labelled as e,
¢ and b respectively on the
diagram (Figure 2a).

One of the properties of a
transistor 15 that a small varia-
tion in voltage applied between
the base and emitter (the signal)
can cause a large variation in the
current, |, which flows from the
collector to the emitter. Thus, if
a resistor is placed in the collec
torlead (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 10 be
setup. R1 and R2 form a poten
tial divider which sets the static
base voltage. Because the
values of R1 and B2 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
sels the static emitter voltage
Given this, resistors R3 and R4
gset the necessary standing cur
rent which flows between the
emitter and 0V. The gain, o
amplification, of the amplifier is
set by the ratioc 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. cond
tions in the recorder or Spec
trum. The circuil 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
guslem raget

construction

The prototype was built on a
small piece of 0.1" matrix
Veroboard, available from most
glectronic compaonent supplers
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 2a)
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 ather
gide. 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]
Now take a length of stereo
screened cable (about half a
metre) and carefully cut one
wire about eightinches 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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quarter of an inch of insulation
from the core. Solder the two
cutl ends to the board as shown
in (Figure 2a) with the shorter
length to the right. Two 3.5mm
jack plugs are now fitted to the
shorter length of the stereo
cable. Separate the cable by a
few inches before fitting the
plugs and remember to thread
each plug cap on the respective
hall of the cable before soldering
the wire to the plug!

In each plug the cable screan
qf]ﬁs o the outer EﬂT'lf'lE!CliUFl
and the core to the central con
tact. Grey and black jack plugs
can be obtained to match those
on the original lead. The DIN plug
is next to be wired up. Only a
three pin plug is required even
though the cassette recorder
will probably have five or more
pins. For details of the connec-
tions refer to (Figure 2a). Next,
cut the power supply lead about
five inches from the Spectrum
plug. Strip the ends of the wires
and connect them to the matrix
board as shown in (Figure 2a)
There's a red stripe down one of
the two wires and, strangely,
this was found to be the
MEGATIVE side of the supply.
Incidentally , it seems to be quite
commaon for one of the wires to
break inside the moulded-on
plug due 10 flexing of the wire as
the plug s pulled out and pushed
in. Rather than sending the
whole power supply unit off for
a costly repair, the plug can be
cut off and replaced with
anothaer. It's just a low voltage
d.c. connector, widely available
for just a few pence. The

negative (red) wire connects to
the inside of the plug and the
black to the outer part.

The anly remaining connec
tion to make is that between the
board and the on/off switch, A
short length can be removed
from the power supply lead
when cut for the purpose. Any
single pole single throw
{S.P.5.T.) switch can be used,
Just connect the wire as shown
in {Figure 2b). The orientation of
the wire is not important. Final-
Iy, the prototype was installed in
a small plastic box for neatness.

The Circuit in Use

Provided the circuit has been
built correctly, it should work
first time. Another jack plug will
be needed for the cassette ear-
phone socket in order to switch
off the loudspeaker when
loading a program. Alternative
ly, if an earphone is plugged in,
then it will be possible to hear a
program being saved. If the cir-
cuit does not work, it is likely
that a mistake has been made in
the construction. Make sure
there are no solder bridges
across the tracks and that the
capacitors and transistor are in-
gserted correctly. The circuit has
been found to slightly improve
the ability to load some pro
grams, but cannot improve
what isn’'t there; most loading
problems are due 1o sub
standard recordings and badly
misaligned tape-heads. It will
work with the new "turbo-load’
method now used by many
companies.

ZX COMPUTING DECEMBER/JANUARY 1985

List of Parts

2 = 18K %W Resistor (R1 ,R2).
1 x470() %W Resistor (R3)

1 x 10071 %W Resistor (R4)

1 <680} %W Resistor (R5).

1 x10LF 16V Electrolytic
Capacitor (C1).

2x100LF 16V Electrolytic

Capacitor (C2,C3).

1 = BC108 Transistor (TR1).

1 xS.P.5.T. Switch.

1 = 3 pin DIN plug.

3 =3 .5mm jack plugs.

1 m Stereo Screened cable.
0.1" Veroboard as required (see
article).

Box as required.

1 iy
000000000000 0e0e
L & 0
(o] o
(o) 0
L B @ @ )
o] o)
o} o)
o 0
o} 0
O [ ] [ ] @]
(o) o0 ] o
o} ] ° ] @ 0
e 0 &
o} 0
LI 0
o L ° o)
o o
C®O0O®®00CO0O00C0OO00OO0O WS
Fig. 2 Construction, showing layout of components
and wiring (above) and solder connections on the

underside of the board (below)
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SANTA'S GAMIE | ——

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 deliberately left the
next house on his round until
last. It is reputed 1o be the worst
house any Father Christmas has
ever had to deliver to. Even the
normally compassionate Easter
Bunny curses its existence! Still,
deliver he must and so he sets
out on the treacherous journey
across the snowy artic

The game has five stages
each requiring a different skill to
complete. After the completion
of each stage you progress onto
the next. After finishing all five
stages at December 1985 you
progress to Christmas the next
year and then to 1987, 1988
and 50 on with each year being
maore difficult than the previous

Variables

one.

a.b reserved for READIng DATA

e stage.

f.0.i reserved for FOR NEXT loops

h high score.

| number of lives remaining.

p print positions for the obstacles on stage one

T reserved for RANDom numbers

5 score.

| various including time on stage 3 and total of key
presses on stage 5

L Flag for whether or not Santa is Up in the air on stage

X X Co-ordinate of Santa.

¥ year

ch width of roof and Chimney on stage 2

h$ name of the high-scorer (maximum 10 letters)

k& contains the usar-defined keys.

r$ reserved for INKEY §;
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_ SANTA'S GAME

2% LET H=@A: DIM HS(1&)

- |Program Breakdown 3@ LET Y=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 40 BRIGHT @: PAPER @#: BORDER @

is a more detailed program including notes on what certain

special commands (e.g. the POKEs) dao. : CLS : POKE 23é6398,8

5@ INK &: PRINT AT 8,23 BRIGHT

15 GOSUBs the UDGs. Onginally these were part 1] *"SANTA'S CHRISTMAS NIGHTMARE *
of the main program but were changed to a TR e e e A S
| subroutine so that they were set up to be et
| printed in the instructions.
' 20 The POKE sets the computer in CAPS LOCK 52 GO SUB 9288
o ;mﬂa Ry : S5 RFM DEFINE KEYS
H:-;hﬁ:g:tvélfn: n;;tg;:ﬁ::ﬂu d not be reset at 57 IMK &: PRINT AT @,2; BRIGHT
30 Initialises variables that need defining at the 1§ *"SANTA'S CHRISTMAS NIGHTMARE'
beginning of each new game. "sTAR 21 " verrcomeme i D
52 GOSUBs the main instructions. s
60 HE' Asks for the U'.-‘n.“.'r DEf""I'E'd kﬁ'ﬁ"s ET'IIEF can be "}ﬂ- INI"- = . ERl NT ﬁT 5 : Ei "WHICH
used as a key but will present problems in
lines 9300-9550. KEYS WOULD ¥YOU LIKE 2?®*''"'""LERT:"
900-995 Sets up variables needed for stage one R IGHT:* " "UP: """ "DDWN: "
- including: 23 FOR F=1 TO 4: PRINT AT F#%2+
910 P is set up to hold the print positions and
types of obstacles. 6,103 FLASH 1j°*2"
950 GOSUBs the NEXT STAGE and brief B0 LET R$=INKEYS$: IF R$<>“*" TH

instruction reminders subroutine

990 This POKE stops the computer asking EN GO TO B8

‘eerall 7' at line 1070, a8 LET RE=TMNKEY®S I# RE=**" THE
995 GOSUBs the traffic light countdown N GO TO 98
subroutine. Both this and the subroutine
activated at line 950 occur at the start of each 95 BEEP .093,208: PRINT AT F¥2+4
stage. ,18;R%: LET K®(F)=R$: NEXT F
1000-1070 Contains the main body of Stage 1. 27 FOR F=1 TO 4: FOR G=1 TO 4:
1900-1980 Checks for INKEY $ and detects collisions . .
2000 Gives you a bonus for completing Stage 1 and IF F=0 THEN. NEXT 6t NEXT F:i OO
GOSUBs the congratulations message lalso TO 108
activated each stage). P8 IF K$(F)=K$(G) THEN CLS :
2020-2040 Determines the width of the roof and sets up GO TO 57
the screen. = 3
2100-2220 Contains the Stage 2 ‘action’. 99 NEXT G: NEXT F
2510-2590 Prints the chimney and determines the speed @@ GO TO 288
for Stage 3.
2600-2800 Stage 3 proper. 1#1 REM DEFINE GRAFPHICS
3010-3090 Initialises screen and vanables for Stage 4. 183 RESTORE 108
3100-3130 Stage 4 routine when there is no snowball. @S FOR G=144 TD 159: FOR F=8 T
3200-3240 Ditto for when there is a snowball present, 3 3
3300-3330 Performs Santa’s leap over the Christmas O 7: READ A: POKE USR CHR% G+F,A
tree. ! NEXT F: NEXT G
J600-3617 Sets up the variables and screen for the next 118 DATA 28,28,8,62,8,28,20,20
stage. Note that the INK colour is set to 5
icyan) yvet the houses are printed in yellow so 128 DATA 56,124,214,186,124,214
that their ATTRibutes are different. Thus a ,146,16,24,52,82,255, 169,255,153
collision with the houses can be detected s 255,56,120,44,46,42,58,49,1084,2
using the ATTR command in line 372 a.3& a 4
3620-3800 Contains the main part of Stage 5 ’ »29,36,66,66,36,2
138 DATA 18,63,254,252,124,62,1
From there on the REM statements serve just as well as a 27,118
escription would so you can go through them if you need a
reakdown of the latter parts of the program § mainly 148 DATA 30,308,76,111,236,255,2
ubroutines. ss,126,8,1,1,3,255,252,68,48
158 DATA 1,3,7,15,31,63,127,255
s 128,192,224, 2409, 248,252 ,254,255
168 DATA 182,102,1082,1082,255,25
I REM #8300 e - e 5,255,255
*¥Underlined characters# 178 DATA ©,0,64,96,224,255,255,
#are entered in * 126,28,62,127,127,127,73,42,28
*GRAPHICS mode. * 184 DATA 255,32,32,255,255,2, 2,
F WU 33U 755
19 REM INITIALISE SREEN AND 198 DATA &0,64,129,127,129,129,
SOME VARIABLES 66,680,608, 1256, 255,255,255, 255, 1246
22 GO SUB 143} , @
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IR NATET,  SANTA S CAME MBS i e

199 RETURN i °"a _s'e _a"s_o"n

°@@ REM SCREEN 1

932 BRIGHT @: PAPER 7: BORDER 7
: CLS

@S INK 1: PRINT AT 11,10;"PLEA
SE WAIT"®

91@ DIM P(Y¥79,2): FOR F=1 TO Y
%¥79: LET P(F,1)=INT (RND¥3@)+1:
LET P(F,2)=INT (RND¥3)+14&4: NEXT
F

928 INK 1: LET N=@: LET E=1: LE
T X=15

953 GO SUB 980@8: INK 2: CLS

99@ POKE 23692,255

995 GO SUB 9990

1988 FOR F=1 TO 1@8: LET S=S+1
1858 PRINT AT @,X;"A"

1660 IF F<B88 THEN FOR G=1 TO Y:
LET N=N+1: PRINT AT 21,P(N,1);
INK B8;CHRS$ P(N,2): NEXT G: PRINT
AT 21,8; INK 4;°"B*jJAT 21,313 E"
1865 GO SUB 1980

1878 PRINT AT 21,@; INK 8§ OVER
1,,,,% NEXT F: GO TO 2080

1988 LET R$=INKEYS$: FOR G=1 TO 4

: IF K$(G)=R$ THEN GO TO G¥*2€:1i i“* FOR F=1B TD 21: FRINT AT F,1
2aa S-W/2iC%; "Hl": NEXT F
1218 NEXT G: GO TO 1940 2110 GO SUBR Y998: FOR F=@ (0 2v:
1928 IF ATTR (1,X-1)1<>»58 THEN P PRINT AT @8,Fj INK 2;" ="} INK &
RINT AT 1,X-15 INK 2;°"F*JAT 8,X) 3 "H": IF IMKEYS=K$(4) THEN GO 7
*= =: INK 1: GO SUB 998808: GO TO 9 0 228@
aa : 21280 NEXT F: INK 5: GO SUB 9808
1938 LET X=X-1: IF X=@8 THEN LET GO TO 2810
X=X+1: GO TO 1940 22008 LET ¥X=F+1: PRINT AT @,X; IN
1935 RETURN K 23°L") INK &j"H": INK 2: FOR F
1?48 1IF ATTR (1,X+1)<>3538 THEN P =2 TO 13: PRINT AT F-1,X;" ";AT
RINT AT 1,X+15 INK 2;"F*"JAT @,X) F,X;"H"1AT F+1,X3"A": FOR G=1 TO
“ *: INK 1: GO SUB 9889: GO TO 9 48: MNEXT G: MNEXT F: IF X=16 THE
(2[5 M LET S=S+188: GO TO 2230
195@ LET X=X+1: IF X=31 THEN LE 2219 FOR F=14 TO 15: PRINT AT F-
T X=X-1: GO TO 1969 L,X3" "JAT F,Xj"H"JAT F+1,X)"8";
1955 RETURN FOR G=1 TO 48: NEXT G: MEXT F
1948 IF ATTR (1,X)<>5S8 THEN PRI 2228 1IF X{(1&4-(W/2+1) OR X>146+W/2
NT AT 1,X; INK 2;°"E*"JAT @,X)" *: THEN FOR F=16 TO 28: PRINT AT
INK 1: GO SUB 9@88: GO TO 980 F-1,X1" "1AT F,XjJ"M"JAT F+1,X})"8
1983 RETURN *: FOR G=1 TO 4@8: NEXT G: .NEXT F
2008 INK 1: LET S=S+5@#L: GO SUB : INK S5: GO SUB 98@8: GO TO 2816
oR20 2259 CLS
2Ad5 PAPER @: BORDER @: CLS 2398 INK 5: LET S=5+58+28%L: GO
?A1A RFM STAGE 2 SUB 9828
2028 INK S: LET E=2: GO SUB 9808 2508 REM STAGE 3
: INK &: LET W=18-Y: IF W<l THEN 2518 CLS : LET E=3: INK 35: GO SU
LET W=1 B 9808: INK &: FOR F=S5 TO 21: PR
20380 LET CH="rEREREERSEI" ( TO W) INT AT F,12;"H*")TAB 19)"N": NEXT
2048 PRINT AT 15,14;"E";TAB 14} " F: PRINT AT 4,12§ " HNHNNNNHN®": FO
e R F=8 TO 3: PRINT AT F, 13§ "NHN*"]T
2188 PRINT AT 17,15-W/23*1";C%; " AB 173 "lHN": MNEXT F

__
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— SANTA'S CAME |

2528 PRINT AT 21 ,8;§ ® HMNNMNUINHN NI
NMHNN" AT &, 133 "HHN" AT 20,121 "
2538 LET X=15: PRINT AT 5,15; IN

K 25*"R°*

2544 LET W=18-Y: IF W<(1 THEN LE

T W=1

2558 LET W=W/2

72593 GO SURB 99@@

26080 INK 5: FOR F=21 TO & STEFP
1! FOR G=1 TO W#4: NEXT G: PRINT
AT F, 16} "wmam": IF F¢21 THEN PR
INT AT F+1,164;" -

2618 LET RS=INKEY%: IF RS=K%®(2)
THEN GO TO 27680

2615 FOR G=1 TO W#4: NEXT G: PRI

NT AT F,16; """ IF INKEYS=KS& (2
' THEN GO TO 2708

26280 MNEXT F: FOR F=46 TD 21: FOR

G=1 TO W¥#4: NEXT G: PRINT AT F-1
y 165" "$AT F,15; "= : TF INKE
Yo=K (2] THEN GO TO 27048

2625 FOR G=1 TO W¥4: NEXT G: 1IF
F{21 THEN PRINT AT F, 16} " mmmu"
2627 IF INKEYS=K%(?2}) THEN GO TO
2709

2638 NEXT F

2648 PRINT AT 17,8;*TIME:*: PRIN
T AT 28,123 " ": FOR T=28 TO 9
STEP -1: PRINT AT 17,55Ti" ": NE
XT T: FOR F=1 TO 48: NEXT F: INK
5: G0 SUB 9AAA: GO TO 2580

2658 FOR F=4& TO 21: FOR G=1 TO W
¥4: NEXT G: PRINT AT F, 164 *wemu-,

AT F-1,16; INK 2;"G": IF INKEYS=

K®(1) THEN GO TO 2498

2658 PRINT AT F-1,163 INK 2i"8
": FOR G=1 TOD W¥4: NEXT G: IF F¢
21 THEN PRINT AT F,1l6) "a=u"
2659 IF INKEY$S=K$(1) THEN GO TO
2490

2668 PRINT AT F-1,16;" ": NEXT
F: PRINT AT F-2,1563 INK 2;"AQ":

PRINT AT 17,8"TIME: *: PRINT AT
28,143" ": FOR T=280 TO & STEP -1
: PRINT AT 17,5iTi" "I IF INKEYS
=K%(1l) THEN GO TO 289898
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2678 NEXT T: FOGR F=1 TO 48: NEXT
F: INK 5: GO SUB 9888
2698 PRINT AT F-1,163" "IAT F,
l4j "=m=: FOR F=F-1 TO 28: PRINT
AT F-1,153" "3AT F,15; INK 23°'R
®": FOR G=1 TO 48: NEXT G: NEXT F
: PRINT AT 20,155 INK 23"FE*: FOR
F=1 TO 48: NEXT F: INK S: GO SU
B ?78808: GO TO 258
2788 LET X=1&6: PRINT AT S,15;" *
: IF F=6 THEN GO TO 2&58
2718 1IF F>& THEN FOR F=6 TO F-1
: PRINT AT F-=-1,1463" "3AT F,1&8} I
NK 2;"G": FOR G=1 TO 48: HNEXT G:
MEXT F: PRINT AT F-1,163 INK 2;
"F*": FOR F=1 TO 4P: NEXT F: INK
5: GO SUB 9@@8A: GO TOD 2588 -
2888 FOR F=15 T0 8 STEP -1 PRIN
T AT 20,F; INK 258 "! FOR G=1 T
0 20: NEXT G: NEXT F
298008 TNK S5: LET S=S5+50+(T+18)%L:
GO SUB 9828
iMEad REM STAGE 4
91 LET E=4: INK 5: GO SUB 9880
3820 INK 4: FOR F=181 T0O A1 STEP
-Z28: FOR G=1 T0 3@: PLOT 38-G/2
,F-G: DRAW G,Hd: NEXT G: MNEXT F:
IMNK 2: FOR F=24 TO 34 PLOT F,lé
: DRAU O,15: NEXT F
3938 INK S5: FOR F=8 TO 15: PLOT
20-F/2,F: DRAW F+28,8: NEXT F
2848 LET W=18-Y: LET W=Ww/3: IF W
{1 THEN LET W=1
T898 LET X=38: IMK ?: GO SUB 998
5]
1868 PRINT AT 21,X5 INK 23"a ¢
31118 FOR F=]1 TO W¥4: NEXT F: IF
INKEY®=K$ (1) THEN LET X=xX-1: LE
T S=8S+1: IF X=& THEN GO TOo 33098
3128 IF RND<.15 AND X2>11 THEN |
ET U=@: PRINT AT 21,X; INK 2}i"0Q
=: GO TO 32808
3138 GO TO 3188
12883 FOR F=7 TO 31: FOR G=1 TO W
#3: MNEXT G: LET S=S+1: PRINT AT
21,F-13" E": IF FmX AND U= THEN
PRINT AT 21,%; INK 2;°*E": FOR
F=1 TO 20: NEXT F: INK 5: GO SUBRB
Fagad: GG TO 3888
(218 IF INKEY®=K®%(3) AND U=@ THE
¥ LET U=1: LET T=8: PRINT AT 21

e W L]
y M

12280 IF U=1 THEN
T=5 THEN

= -
¥

LET T=T+1: 1IF
LET U=8: PRINT AT 28,X

3238 PRINT AT 21-U,X§ INK 2§ "R*:
IF F=X AND U=P§ THEN PRINT AT 2

89
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1,X; TNK 2;"F*": FOR F=1 TO 20: N
EXT F: INK S: GO SUB 9908: GO TO
3983

3248 NEXT F: LET U=8: PRINT AT 2
1,313" "J1AT 21,Xs INK 21"RA*jAT 2

B,X;" *": LET S=S+5: GO TO 3190
3386 PRINT AT 21,73" ": FOR F=20
TO 1@ STEP -1: PRINT AT F,65 IN

K 2;"A"1AT F+1,6)" "! FOR G=1 TO 48: NEXT G: PRINT AT T,F; INK 2j
18: NEXT G: NEXT F " GY) INK &J"H": IF ATTR (T,F+3)
3318 PRINT AT 18,63 *": RESTORE =6 THEN FOR G=1 TO 48: NEXT G:
3326 FOR F=1 TO S: READ A,B: PR GO TO 3758
INT AT A,Bj INK 23"A": FOR G=1 T 3738 MEXT F: GO TO 3898
O 19: NEXT G: PRINT AT A,Bj" ": 3758 INK 2: PRINT AT T,F+1;" G":
NEXT F FOR G=1 TO 48: NEXT G: PRINT AT
3328 DATA 9,5,8,4,7,3,8,2,9,1 T,F+2;"FH": FOR J=1 TO 4@: NEXT
3336 FOR F=18 TO 21: PRINT AT F, J: PRINT AT 19,F+23"F*: INK 5: G
@; INK 2;"A"jJAT F-1,8)" ": FOR G N SIIB 9a@d@: GO TO 35d0
=1 TO 1@: NEXT G: NEXT F 3888 LET S=S5+286: GO SUB 9820
3340 FOR F=1 TO 288: NEXT F: INK 40098 REM NEXT YEAR
S: LET S=S+58: GO SUB 9826 4@1@ LET Y=Y+1
I58P REM STAGE 5 4@2@ CLS : PRINT AT &4,8; "WELL DO
3510 LET E=5: INK S5: GO SUB 9800 NE - YEAR "jY+1983; " COMPLETED'"
3408 PRINT AT 28,083 PAPER 7,,,," AT 12,03 "YOU NOW PROGRESS TO YE
FOR G=0@ TO S5: FOR F=6+G TD 19: AR ";Y+1984°' "WHICH, OBVIOUSLY, I
PRINT AT F,Gj INK 6;"HN"JAT F,31- S HARDER. "
Gi "H": NEXT F: PRINT AT G+9,G) I 4838 FOR F=1 TO 288: NEXT F: GO
NK 63" "JAT G+5,31-GJ"1": NEXT G TO 900
: PRINT AT 6,27 INK 63"HK"jAT 7,2 @80 REM YOU LOSE A LIFE
i "W IAT 4,291 "KL ";AT 7,29 "R" 9@18 LET L=L-1: FOR F=1 TO 1#8:
3618 PRINT AT 19,15; INK 2;°"G"j NEXT F: CLS : PRINT AT &,2j "BAD
INK &;*"H": LET T=pg LUCK ' - YOU LOST A LIFE";AT 12,
3615 GO SUB 9980: IF INKEY$=KS (3 19;L.;" LIVES LEFT"
) THEN PRINT AT 11,11; “HANDS OF @15 FOR F=15 TO & STEP -1: BEEP
F!'": FOR F=1 TO 188: NEXT F: PRI .1,F: NEXT F
NT AT 11,11%" "=: GO TO 982¢ FOR F=1 TO 288: NEXT F: CLS
3615 : IF L= THEN GO TO 91988
3617 PRINT AT 2,25 INK 73"TIME:S 98383 INK 2: RETURN
ae " 9168 PRINT AT 4,6;°"YOU REACHED Y
3628 FOR F=5S808 TO @ STEP -1 EAR "jY+19B4j* (STAGE "jEj")";AT
3625 PRINT AT 2,73 INK 7jF3* * 8,d; "YOU SCORED ";S
3463@ IF INKEYS$=K%(3) THEN LET T 9118 IF S>=H THEN PRINT AT 12,0
=T+1: GO TO 3650 ; "YOU BEAT THE HIGH SCORE
3448 NEXT F: GO TO 3700 THE HIGH SCORE IS NOW "jS: LET
3658 IF INKEYS$<>*"" THEN LET F=F H=S: PRINT "PLEASE ENTER YOUR N
-1 PRINT AT 2,75 INK 7JF3* ": I AME®: INPUT LINE Hs
F F>@3 THEN GO TO 3458 9128 IF SC(H THEN PRINT AT 12,8;
3655 IF F<1 THEN GO TO 3708 "THE HIGH SCORE REMAINS "j;H'"BY
3668 NEXT F " HS
3700 LET T=T#2: LET T=T-15%Y: LE 9138 PRINT AT 19,835 "PRESS ANY KE
T T=T-36: LET T=19-T: IF T<(@ THE Y TO PLAY AGAIN®
N LET T=8 914@ IF INKEYS$="" THEN GO TODO %91
3718 FOR F=18 TO T STEP -1: PRIN 49
T AT F,15; INK 2;°G*) INK &) "H"; 9158 RESTORE : CLS : GO TO 3@
AT F+1,15;" ": FOR G=1 TO 48: N 9210 BRIGHT 1: INK S: PRINT '*"Yo
EXT G: LET S=S+28: NEXT F u play the part ot Santa ("j INK
3728 FOR F=15 TO 29: FOR G=1 TO 2;"G") INK S5)1*)"'""delivering pr

“
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esents to the last house on his
round. ®
228 PRINT '""STAGE l: Use the le
ft and right keys to guide Santa
through the snow avoiding the t
rees (“j INK 4j°"E") INK 31"), th
eigloos (" INK /73°"L"}f INK 531°),
the penguins ("j; INK 7;"0"§ INK
S53") andthe snowmen "5 INK 753"
E*"; INK S;")."
232 PRINT '"STAGE 2: Press the
down key to parachute from your
sleigh (% INK 25 "c"§ INK &j§j°"H*
i INK S;*") down onto the roof. L
and on the chimney (" INK &j"H"
i INK 53*) for a points bonus.*
2235 GO SUB ?780
P248 PRINT AT 3,03 "STAGE 3: Now
you are inside the chimney and m
ust get to the bottom using
the 1i+t () Press the rig
ht key to step ontothe lift and,
when the brick ()] INK &j"H"; 1
NK 5;*")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"E") INK S5)"! 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."
255 GO SUB 9709
?Z60 PRINT AT 3,083 "STAGE 35: FPres
5 the up key as many times as
you can while the clock ticks a
way. The more timesyou press it
the more height thesleigh ("3 IN
K 23"3"; INK 63°H"] INK Sj3") wil
| achieve. You must get high e
nough to clear the houses othe
rvise you'll crash."
9278 PRINT '*"At the beginning of
each screen you will be given a
brie#f

nstructions

reminder o+ these |
and then traftfic 1i

ZX COMPUTING DECEMBER/JANUARY 1985

ghts will count you down to t
he start. When the green 1igh
L ("] INK 4370%") INK 35§") lights
up ("§ INK 45"E") INK 31") the
screen will start. "

92880 GO TO 9788

93808 PRINT AT 8,12 "REMEMBER®: P

RINT AT 9,8 GO TO E#58+9388
358 PRINT "Use keys "jK®(1};" a
nd "jK*%(2)§" to avoid the obst
acles. Be prepared for the spee
d increase towards the end !'": G
0O TOo 9780
2498 PRINT "Press key "jK®(4);"
when Santa is over
": GD TO 9700
458 PRINT "Press key "jK®(2);"
to step onto the lift. When t
he brick disappears press key °j
K%(1);" to step off.": GO TO 970
d
?58d PRINT "Press key "jK&(1);"
to move towards the tree and key
"iK$(3);" to jump the
balls.": GO TO 97808
9558 PRINT "Press key "jK&%(3);"
as fast as you can to achieve h
eight. Dan't haold key “"jK®E(3);
* daown, it won't work '"
P7838 PRINT AT 21,3 "PRESS ANY KE
¥ TO CONTINUE"

the rooftop.

SNOwW

718 IF INKEYS="" THEN GO TO 27
1
97280 PRINT AT 3,0,,,51333333231

FRRYRRYRRIDERRRRRRNIRRODRBMY

9730 RETURN

9833 REM NEXT SCREEN MESSAGE
9818 CLS : PRINT AT &,11; "YEAR:"
;Y+1984;AT 12,123 "STAGE "3E: FOR
F=1 TO 8@: NEXT F: CLS : GO SUB
93@@: RETURN

9823 REM END OF SCREEN MESSAGE

9838 CLS : PRINT AT S,11; "YEAR:"
iY+1984;AT 16,85 "WELL DONE ' - §
TAGE *“3;E3;" COMPLETED*;AT 1S5,11;"
SCORE:";S

9844 FOR F=10 TO 25: BEEP .1,F:
NEXT F: FOR F=1 TO 28@: NEXT F
9853 RETURN

9938 REM TRAFFIC LIGHTS

9918 PRINT AT 1,8; INK 2;"R*"jAT
2,05 INK 63"0"jAT 3,03 INK 4j"0°
: FOR F=1 TO S@: NEXT F: PRINT A
T 2,85 INK &65"F*: FOR F=1 TO S@:
NEXT F: PRINT AT 1,83 INK 2;"0°
iAT 2,083 INK 63"0"jAT 3,85 INK 4
}*P*: RETURN

—
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A brilliant two-player machine-code
game which is a 1K masterpiece from
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Once this program has been

‘Flentered then SAVE it before

RUNRIng as the slightest error
will cause all your work to be
lost!

The plot

Two decorators are frantically
rushing around a room, each
desperately trying to paint as
much of the floor as possible
You must guide their brushes to
help them achieve this aim. Ten
points are awarded for each
brush stroke that covers an un-
painted section of floor. If, in
their haste, either worker strays
onto those parts of the room
that have so far been painted
they will be fired, this news
causes them to flush angnly,
The last worker to be sacked is
the one to whom the score is
given. Tea breaks are allowed
only at the discretion of aither
player

Control keys

Painter One, who starts work at
the left of the room i1s controlied
with the following keys:

“Shift™”
|.lzr|
vy
g

Up
Down
Left
Right

Painter two, who starts work at
the right of the room is controll
ed by a second set of keys

g
vt

Up
Down
Left

“Space””

Press T

Right

and both workers|
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
Mow, as a direct command type
CLS, then enter Ling 2 which
has four full lines and 19 extra
characters after its REM. You
may now enter the rest of the
program normally and need not
worry if any of the lines float to
the top of the screen. RUN the
program. ENTER one line of
code from the Hex Dumps. Atter
the last line, from Hex Dump 2,
has been typed in, the computer
will stop with the report 0/80
Delete lines 80-10 in that order
and add the line 3 RAND USR
16536. the fame is now ready
for playing

GOOD LUCK

|

l

You may like to POKE

16537 the paint used by Painter one

16542 the paint used by Painter Two

16828 — the speed of the game. This is initially 13 and ranges
from impossibly fast, to 255 redibly slow
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1 REM EEEEEEEEEEECEEEEECCECEELCEE
e e EEEEEL P CECEEE )
EEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEFEEEEEEEEEEEEEECEEEE
EE EEEECrErEEEEEECEEEEEEEEEEE
EE -1
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2 REM EEECEEEEEEEEEEEEEEEEEEE

EEEEEEFEFEEEEEEEEEECEFFEEEEEEEEEEE .
EECEEECECEECEEEEEEECEEEEEEEEEEEEEE
EEEEEEEEEEEFEEFFFERFEFEFFEFEFEEFE
18 LET ASs=""
20 FOR A=16514 TO 16987
38 LET A=A+ (A=16835) 6
4@ IF As%$="" THEN INPUT A%
S0 POKE M, 16*CODE RAS$+CODE As%(=2
) -476
: 5@ PRINT AT @,0,A;" ",A%( TO 2
7@ LET R$=RAS$(3 TO
50 NEXT R

17 = =7 T

T
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R R R Ol P S Y A TR RO Pk A A A £ FRE
WHEX DUMP 1 [ S]HEX puMP 2
116514 68 AB B4 B7 AA 08 9c ocli]ievas 93 4@ ED B@ 13 21 18 41 |-
ilies22 9C 9C RD AE ®8 9C 89C SCp:|167S6 3E 90 CB 6E 28 @1 3C 12|
1116530 SC A7 B7 BR BS AD 3E 971116764 C9 21 00 0@ 23 22 7E 414
|16538 32 2C 41 3E 97 32 E4 éé;ﬂiﬁ??e 81 09 @ E1 ES B9 CD Eg Pk
(|iesis | 23 et 22 o5 25 22 53 3f|iezed | 4a 23 22 97 I8 8% 2% 83|
1116562 85 0@ E1 93 22 3E 41 3E|7 116796 40 CD 4E 42 OE 19 E1 ES|
-1165786 2A 32 1R 42 3E 3C 32 20f.-|16804 @9 CO 4E 42 3E FB DB FE |
116578 42 21 60 @6 22 7E 41 7Cciji6812 CB 67 20 @88 3E DF DB FE|.
116586 32 18 41 86 ©B E1 OE 1iA|[/]16520 CB 67 20 F8 21 34 40 06
16594 : 23 CS ES CD 9B @9 E1 Ci|}-J16828 @D 70 46 1@ FD 18 086 2A
116602 11 @8 8@ 72 79 FE 1A 20|:]|16842 1A 42 3E FE DB FE CB 47|
16610 P1 73 @D 20 EB 73 23 128[,.]16850 20 92 2E 33 CB 4F 20 @2 |-
16618 ES 96 19 2B 73 10 FC @E|'|16858 : 2E 38 CB S7 20 @2 2E JIC (3]
Vl16626 @A D1 13 21 82 4@ ED BO|'116866 : CB SF 28 @2 2E 2R 22 1A |..
116634 3 ©88 06 99 12 i3 18 FCl,116874 : 42 2R 2D 42 3E 7F DB FE -4
2116642 QE 87 ED B 01 79 Q0 1113%2335 CB 47 20 82 2E 2R CB 4F |-,
i 13 Q =] = P9 81 34 49 15|\ 20 B2 2E 3C CB 57 20 a2 |-
_figgﬁa 7% gg gi @2 @A FE 00 2@|/:]116698 2E 38 CB 5F 20 @2 2E 33}
116666 FB 7A BB 20 F2 16 8@ 72}.]|1696 22 20 42 GE 1B 38 18 41 |:|
116674 21 18 41 01 00 00 OA FE|N!|16914 C5E 7F 20 @B 2R 26 41 3E |/
116682 80 3E S7 @2 28 00 CB FE | ]116922 2R CD 37 42 22 26 41 3A L~
(1166390 C6& B0 32 2C 41 CB 76 20F,-]156930 18 41 CB 77 C2 22 41 2A |,
116698 @2 CB EE 91 00 B0 @A FE|[: {16938 IE 41 BIE 3IC CD 'I7 42 22 k-
t-lis706 &0 SE 97 82 28 07 CB F&[//]l16946 3E 41 C3 22 41 FE 33 20 |\
ilre714 C6 50 32 44 41 CB 7E 28|,116954 ®S C6 OO ED 42 C9 FE 2 .
216722 2A CB 76 28 26 ED 4B 7E[ 418962 20 @2 23 CO FE 38 20 02 |'.]
£-116730 41 2A BE 41 09 22 S8E 41:?1537@ @9 C9 2B C9 7E FE AS 28 |
1167386 @1 9C @0 E1 09 sS4 5D OE []i69786 @3 3C 77 CS 3E SC 77 28 pi
16746 @S5 21 115986 18 F2
b o
i R * T
E_._' _."":' 1-.: _:"'_. i /s :,-: J-\;:,__‘f1';: i) "I|‘L:-_.."_\:.: = I-:"_"__\‘—I'_..l' F [ ; -'_: d L

Tha wild, whacky, wonderfu
schoolgirl adventure from S5t Bride's
Hare's what the press say aboul il

(ST, CTRIN

IANS?

“I found mysall well hooked

absolutely whirzo adveniure. l

P.C.W.

“THE SECRET OF ST. BRIDES is humourous
wall written and full of odd connections - a
longue-in-cheek romp through the realms of
Angela Brazil.”

5 stlar rating.” * &« w Sinclalr User
| Oh boy, do you get your gymslip in a twist in
a bit of alright! Your &4

L L]

.] | this one

,.-r"i' | found mysall wall and truly hooked after only halfl an
’j&‘ hour's play. It s witty, absorbing and above all, Fun
: | recommend it]” Compulter Gamar

Hey, we recommend it too! Last one 10 buy it's a
squashed tomalo. THE SECRET OF ST BRIDES
y From 5t Brides - the néw big name in adveniure

'.;r
i ,-/" -
LXK~ ) b
R oA

—

rhﬂ'hngz Ma O Tha Secret of 5t. Bride's at £6.95
| © The Snow Queen at £9.95

T e R S S A (LR
ADDRESS

From (POST FREE)
Si. Bride's School, (ZX)

Burionpart, County Donegal

Ireland

Tei: (070 353) T5-42030

O sPecTRUM 48K [0 COMMODORE B4

Its easy to

complain about
advertisements.
But which ones?

Every week millions of advertisements
appear in print, on posters or in the cinema.

Most of them comply with the rules
contained in the British Code of Advertising
Practice.

But some of them break the rules and
warrant your complaints.

If you're not sure about which ones they
are, however, drop us a line and we'll send you
an abridged copy of the Advertising Code.

Then, if an advertisement bothers
you, you 1l be justified in bothering us.

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

ASA Lid Dept 2 Brook House Tormingron Place, LondonWOCIE THN

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

Mark Richardson presents

to avarice — he assures us

not all diggers in M

The lure of that yvellow stuff, |
can almost smell it, more than a
teacher getsinaweeak! The trou
ble 15 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 wanis a pass
number before letting me enter
and | think he has cannabalistic
tendencies. Still, he's pretty

thuck and keeps sayving if I'm too
high or low. Once inside there
are rumourad to be more varned
and objectionable nasties to
overcome belore 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
-:.|"|.I||tr!|.-:.j1: 1o everyone n
cluding the programmer who
typasitin, asthere are no preset
codes which will help the typst
solve the game

To enhance the end result a
vanety of BEEPs and graphics
have been used at appropriate
points. As the program is essen
nally a subgames
variables are repeated in eac
section and kept to a8 minimum
and are

suite of

i Line 520. centre ling of
gateway

B/IC Line 4210, points of
sword

;.j M.ﬂl

E Bag of gold

f Hound

The POKE 23658.8B 15 10 set

Caps Lock on, so that all entries
are made in capitals and saves
double checking for upper/lower
case

R e Y e e Al e e s o e T e,

94

1 REM 3556855
#Underlined characters®
*are entered in *
#*GRAPHICS mode. *
R R R s E sz e s s sz s ae e e e

S REM

13 REM

13 CLS :

28 FOR
&) "

32

HHHHHHHHGOLD ' HHHNNNNN

PAPER 71
N=1 TO 140:
*§: NEXT N:
PRINT AT 21,29}

CLS
PRINT
BORDER &
INK &1 "

INK

48 FOR M=8 TO 12! PRINT AT M,1
@3y PAPER 63 BRIGHT 1§1*

": NEXT M

5@ GO SUB B&6PP

4@ FOR N=1 TO 5: FOR M=28 TO 4
@: BEEP .P2,M: MEXT M: NEXT N

78 BORDER &: INK 2: PAPER 7: C
LS

84 GO SUB 8AA@

98 POKE 23658,8

P9 REM HHHINSTRUCTIONSHHH

1868 CLS

116 PRINT *"YOU ARE SEARCHING FO
R *; INK #; BRIGHT 1j PAPER 6;"G
oLD™

120 PRINT : PRINT : PRINT : PRI
NT

13¢ PRINT *"BEHIND THE CASTLE GA
TE IS A FIERCE GATE-KEEPER."
: PRINT * HE HAS ASKED YOU FOR T
HE PASSNUMBER' *: P
RINT *" IT IS BETWEEN 1 AND 100,

HE WILL GIVE YOU & GUESSE

S."! PRINT " BE CAREFUL THOUGH H
E’'S *; INK 2;*VERY *"j INK @;°"

HUNGRY ! ®

148 PRINT °:

ANY
CLS

PRINT INK 3j "PRESS
KEY TO CONTINUE"®": PAUSE 9:
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I SRR ST ECTRUM CANT s it oS s SE

499 REM HHAEPRINT GATEHHN 1848 IF Z»¥X THEN PRINT AT 8,8;"
588 INK 2 TODO HIGH, TRY AGAIN": LET TR=TR-1
B18 PRINT AT 7,9 " : GO TO 1898
e 1958 IF Z<X THEMN PRINT AT 8,85 "
528 LET a%$=" TOO LOW,TRY AGAIN *: LET TR=TR-
- 1: GO TO 1998
5328 FOR N=8 TO 13 1499 REM HWHHTHREE  DOORSH#H
S48 PRINT AT N,B8;8%: NEXT N 15@4@ BORDER @: PAPER 1: INK 6: C
55 PRINT AT 14,8;" 00 LS
- 1585 PAUSE 58: PLOT 98,8: DRAW &
S8 FOR N=1%5 TO 19 ,198: DRAW -98,10
%78 PRINT AT N,B8jQ%: NEXT N 1518 PLOT 16%,8: DRAW 9,180: DRA
580 FOR M=18 TO 48 STEP 2: BEEP W 98,10
.@2,M: NEXT M 152¢ CIRCLE 127,88,18: PLOT 127,
578 INK P 8. DRAW @,-20. DRAW 135,-208
6098 LET TR=6&: LET X=1+INT (RND* 1538 PLOT 112,38: DRAW 15,28: PL
189) OT 112,55: DRAW 1%,15: DRAW 15, -
999 REM MHHGUESS  NUMBERMWHH 15
1888 IF TR=8 THEN CLS : PRINT A 1548 LET We=" .
T 18,8 "SORRY YOU HAVE BEEN EATE 1558 LET X&=" A
N BY THE GATE KEEPER-YOU ARE DEA 1568 FOR N=@ TO 1: PRINT AT N,1j
D*: FOR N=1 TO 3: BEEP 1,-5: BEE INK 4jJWSjAT N,13) INK ZjWsjAT N
P 1.5,-18: NEXT N: GO TO 8509 s 251 INK 6jWS: NEXT N
191a INPUT "PICK A NUMBER BETWEE 1578 PRINT AT 2,13 INK 4)}X$jAT 2
N 1-198 *}Z ;131 INK 21X$jAT 2,25] INK 61X%
1928 IF Z<1 OR Z>188 THEN GO TO 15808 FOR N=3 TO S
1910 1592 PRINT AT N,1) INK 4)WSJAT N
1838 IF X=Z THEN BORDER &: PAPE ;131 INK 2jWSJAT N,25) INK &) WS:
R 1: CLS * INK &: PRINT AT 2,0;" NEXT N
YOU ARE AMAZING,YOU HAVE FOUND 1608 PRINT AT 8,81 "1"JAT B§,12;5"2
THE PASSNUMBER": FOR N=1 TO 5@8: "IAT 2,293 "*3"
BEEP .@1,N: NEXT N: FOR N=58 TO 17868 LET DR=1+INT (RND¥3)
1 STEP -1: BEEP .@1,N: NEXT N: 1718 INPUT *"WHICH DOOR?";CD
BEEP 1,2%: GO TO 150¢ 17286 IF CD=DR THEN GO TO 2888

e S T R e e e e e T S N e
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sy

96

1738 1IF CD<>DR THEN GO TO 42988
1999 REM HHH GOLDSEARCH #H##H
2008 BORDER S: PAPER 7: INK &: C
LS

2018 PRINT AT 8,81 *YDOU'VE FOUND
THE RIGHT DOOR THE GOLD IS H
IDDEN IN THIS ROOM.TO FIND IT YO
U MUST MOVE WITH THE CURSOR KE
¥YS. GOOD LUCK'"

2028 FOR N=1 TO &: FOR M=@ TO 49
STEP S5: BEEP .135,M: NEXT M: NEX
T N: CLS

20308 LET X=INT (RND%22)

2033 LET Y=INT (RND#32)

2848 PRINT AT X,Y) INK Z3"G"

2038 LET A=12: LET B=12

2068 PRINT AT A,B}1" *

2078 IF INKEYS$="" THEN GO TO 29
78

28075 IF INKEY®="3" THEN PRINT A
T A,Bj" ": LET B=B-1

20880 IF INKEYS$="6" THEN PRINT A
T A,Bi" ": LET A=A+l

28085 IF INKEY$="7" THEN PRINT A
T A,Bi" ": LET A=A-]

2098 IF INKEY$="8" THEN PRINT A

T A;Bi® " LET B=B+l1

2188 IF A<{=@ THEN LET A=P

2185 IF A>=21 THEN LET A=21
2119 IF B<=8 THEN LET B=@

2115 IF B>=31 THEN LET B=31
2128 IF ATTR (A,B)=63 THEN GO T

0 2588

2138 GO TO 2969

2208 PRINT AT A,B;" *

2499 REM HHHFIND GOLDHHH

23089P BORDER 2: PAPER 6: INK 2: C

LS

2345 PRINT FLASH 1jAT 18,8)"!'!!
'YOU HAVE FOUND THE GOLD'‘!'‘!'i1=;:

FOR N=1 TO 18: BEEP .2,2%: BEEP
-.1,15: BEEP .3,28: NEXT N

23588 PRINT AT A,BiI*" ": PAUSE 15

2518 BORDER &: PAPER 7: CLS : 1IN
K &

25280 PRINT AT 4,1§°"YOU STILL HAV
E A DREADFUL HOUND TO OVER
COME BEFORE YOU CAN TAKE YOUR

GOLD HOME. *
2538 PRINT AT 8 ,1j"HE IS GUARD

ING THE EXIT TO THE CASTLE. LU
CKILY YOU FIND THREE STONES ON T
HE GROUND. CAN YOU KIL
L HIM WITH ONE OF THESE?"
2349 PRINT AT 14,1 "CHOOSE YOUR
ANGLE CAREFULLY (Between 58

and 80 degrees)”

2958 PAUSE 888

2599 REM ## CONGUER HOUND ##H#
2609 BORDER 4: PAPER 1: INK &: C
LS

2618 LET H=INT (RND¥25+5)

2620 PRINT AT 21,8; INK 7;* "jA
T 21,135 INK 21"

26837 PRINT INK AFAT 19,H5"
"I1AT 28, H} " "3AT 21,H;"
"$AT 21,H} BRIGHT 1" *
2648 FOR S=1 TO 3
2638 PRINT AT 1,83 "SHOT NO.";S:
INPUT "Enter angle of shot®™; A
26468 LET A=INT A:!: IF A>B&8 THEN
INPUT "Angle too great,enter aga
in"jA
26635 IF A<{3# THEN INPUT "Angle
too small, enter again®jA
2678 FOR N=@ TO 199
2688 LET X=INT (F.P&2¥N%(F8-A)):
LET B=N¥(188-N): LET Y=INT (B¥8
F3): PLOT X,Y
24699 BEEP 9#.1,B/199
2788 LET L=21-INT (Y/B): LET C=I
MNT (X/8): IF ATTR (L,C)>&84 THEMN
GO TO 2758
2718 NEXT N
2758 IF C=H THEN GO TO 2889
27808 NEXT S: IF S>3 THEN PRINT
AT 19,23"0H, DEAR, YOU FAILED.
NOW YOU WILL STARVE TO
DEATH IN THE CASTLE": PAUSE 2
S#: GO TO 8599
2798 INPUT "Press ENTER for anot
her shot";Z%: GO TD 24648
2808 PRINT FLASH 1j*"YOU HAVE K
ILLED THE DREADFUL HOUND. NO
W YOU MAY GO THROUGH THE DOOR W
ITH THE GOLD": FOR N=1 TO 35: BEE
P .S,12: BEEP .73,20: NEXT N: GO
TO 3889
2999 REM HHHGET HOME#HH
3809 BORDER 4: PAPER 7: CLS © 1IN
K @
39189 PRINT AT 5,8;" YOU ESCAPE F
ROM THE CASTLE AND FIND YOURSEL
F WITH THE GOLD AT THE TOFP OF
A GRASSY HILL."
3828 PAUSE 188
3838 IF RND>.7 THEN PRINT AT 1@
s #1 "SUDDENLY YOUR BAG OF GOLD
DROPS, AND IN YOUR HASTE TO
RETRIEVE IT YOU TRIP.
YOU ARE FALLING....": FOR N
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__ SPECTRUM GAME |

=14 TOD 21: PRINT AT N,3j"falling
++s"2 NEXT N: FOR N=1 TO 3: FOR

M=38 TO @ STEP -2 BEEP .#3,MI N

EXT M: NEXT N: BEEP 1.35,-18: BEE

P 2,-25: GO TO 8389

3248 PRINT AT 18,8)"YOU WALK DOW

N THE HILL SLOWLY. YOU ARRIVE H

OME AND LIVE IN FEACE WITH A

LL ¥YOU NEED.""" " CONGRATULAT
IONS!®*: FOR B=3 TO 33 STEP 5 BE

EP .5,B: NEXT B: FOR B=36 TO 4 S
TEP -4 BEEP .3,B: NEXT B

38958 PAUSE 188: GO TO B580

3797 REM HHHLIFTHHH

4088 LET M=1+INT (RND¥*2)

48918 IF CD=M THEN BORDER é&: INK
#: PAPER 7: CLS : LET TR=é6: LET
¥=1+INT (RND¥188): PRINT AT 18,
15°IT WAS A LIFT!

LOOK WHERE YOU ARE NOW!''!
(PRESS ANY KEY TO SEE)": PAUS
E 8: CLS : GO TO S@9

48319 REM HHHDRAGOMHHS
4828 IF CD<>M THEN BORDER 2: PA

PER 7: CLS : INK #: PRINT 1INK 1
i PAPER &6j"THERE IS A DRAGON!'!'*"
4938 DIM A%(108,18)

4848 LET As(l1)="

4845 LET A%(2)="

4858 LET A%(3)="

4855 LET A%(4)="

4848 LET AS{(S5)="

43465 LET AS(&)="

4878 LET A%(7)="

4873 LET A%(8)="

48808 LET A%(9)="

4985 LET AS(18)="

4898 FOR N=1 TO 18: PRINT AT N+5
,63 INK Z5AS(N): NEXT N: FOR M=1
TO 4: BEEP 1,-18: BEEP 1,-5: NE

XT M

4198 PAPER 7: INK @: CLS

411@ PRINT AT 4,8;"WILL YOU ADVA

NCE (Key *"*1"*") OR RETREAT? (Key
Y- LR

4128 IF INKEY$="" THEN GO TO 41

20
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4125 IF INKEYS$="1" THEN GO TO 4

200

41378 IF INKEYS="@g" THEN GO TO 1

sag

4283 PRINT AT 8,4;" “j;AT 9,4; "
"JAT £1,41" “IAT 12,41 "

4218 PRINT AT 19,8;"

422@ PRINT AT 14,83 "YOU SEE A SW

ORD LEFT BY A PREVIDUS ADV

ENTURER. *: PAUSE 108

42378 IF RND>».S THEN PRINT AT 17
, @1 "UNFORTUNATELY THE DRAGON'S F
IRE BURNS YOU TO DEATH AS YOU

PICK UP THE SWORD'": FOR N=3

@ TD -15 STEP -1: BEEP .1,N: NEX

T N: BEEP 1,-15: GO TO 8589 -

4248 PRINT AT 17,83 "YOU STAB THFE
DRAGON IN IT'S HEART.": BEE

P 3,-20: PRINT AT 19,8 "BEHIND T

HE BODY IS A CORRIDOR OPEN THE
DOOR AT THE END...": PAUSE 200:
GO TDO 2000

7999 REM HHHGRAPHICSHH#

BAFP FOR M=@ TO S5: FOR N=@& TO 7
8818 READ C: POKE USR CHR® (144+

M) +N,C

8028 NEXT N: NEXT M

8238 DATA 247,247,247,247,247,24

7,247,247,128, 192,224 ,248,2249, 1%

2,128 .8,1.3,7,15,15,7,3,:1

8949 DATA 24,24,60,99,24,36,36,6
&,60,24,60,126,255,255,126,60,32
, 230,226,62,62,34,33,129

88S@# RETURN

8499 REM HHHAGAIN?HH#

8588 PAPER 7: CLS : BORDER 3: 1IN
K @2

8519 PRINT AT 18,11 D0 YOU WANT
TO PLAY AGAINM"

8528 IF INKEY$="" THEN GO TO 85
28

8538 IF IMKEYS$="Y" THEN BORDER
6: CLS : GO TO 499

83548 IF INKEY$="N" THEN CLS : P

RINT AT B,4; "THANK YOU FOR PLAYI
NG" AT 18,18; "GOODBYE"

855@ STOP

8599 REM WHHTITLEHHN

B49F INK 8 PRINT AT 9,113 PAPER
&) BRIGHT 11"

B4&1€8 PRINT AT 18,114 PAPER é6j BR
IGHT 1" .

8628 PRINT AT 11,11} PAPER &1 BR
IGHT 1" .

84328 RETURN
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It is the nature of things that We'll let Pim explain the have to sk t as 