


é tar[HhB presents

afhALE POINU

ATAR'T" A truly remarkable depiction of life cycles in a

COMMODORE freshwater environment. A semi-educational pro-

< gramme with high resolution graphics, crammed
Gﬂ. with thrills, spills and excitement, featuring:

BBC (B)" & Amoeba (Rhizopoda); Hydra (Chlorohydra
ELECTRON" Viridissima); Dragonfly (Erythromma Najus);

Bloodworm (Phylum Platyheminthes); Jellyfish
Bﬂ-gﬁ

(Craspedacusta Sowerbeii); Beetle Larva
DiSK OR CASSETTS

(Macroplea Leachi); Spider (Argyronata Aquatica);
Water Fleas (Scapholeberis Mucronata); Bumble-
Bee (Bombas Lapidarius); and our special guest star

THE COMMON)FROG

(Rana Temporaria

Awesome. . . in its conception
Brilliant . . . in its depiction
Dynamic . . . in its execution

| >

“Savage Pond is a real joy. A totally unique concept, well
thought out and superbly programmed. Whilst a far cry from
the usual arcade action it retains all of the excitement. It is an
ideal family game and children and adults alike will marvel at
- the graphics and storyline . . . you will not find such an original
and compelling game anywhere else. Buy it and sit back
knowing that one of the most original games ever programmed
was written here in Britain.” — PAGE 6 — an Atari Users Magazine.

DISTRIBUTED BY

CENTRESOFT P.C.S. LIGHTNING CALLISTO TIGER
(021-520 7591)  (0254-691-211)  (01-969 5255) (021-6435102)  (051-420 8888

———————————————————————————————————————— -‘

I
STARCADE SOFTWARE, 2 Elworthy Avenue, L26 TAA. |
Please rushme ........ copies of SAVAGE POND suitable

ASK YOUR

IF IN LOCAL DEALER | for Atari/Commodore 64 (DISC/CASSETTE) : E
DIFFICULTY OR Please debit by Access Card olete as necassary. i
RING OUR POST THIS Mewser | | |
ggEET-F%SALD COUPON | enclose Cheque/P.O.for€............ i
SALES LINE: PRI s R e T e e e e E

-'--H-'-—l--l-—--— el R —. -'—-—1

051-487 0808 (24 hours)

..........................................
T ————— R —— i ——— —



In spite of the many
criticisms made of the
BASIC 2 in the VIC-20 and
Commodore 64, these
machines have a particu-
larly useful virtue — their
flexibility. Or, to put it
another way, expandability.

Both are equipped with
user, games and expansion
ports. Via these it is
possible to interface to a
wide range of hardware
add-ons. The value of this
standard on-board hard-
ware is demonstrated when
one considers how many
extras must be purchased to
use joysticks and Micro-
drives on a Spectrum.

The aim of this article is
to present a review of the
hardware add-ons available
for the VIC-20 and Com-
modore 64,

Clearly, it is not feasible
to cover all of them here.
Consequently, I will review
a selection. The basic
criterion for selecton was
that, as far as possible,
I have personally used
the add-ons. Some items,
because of cost or difficulty
in getting review specimens,
do not fulfil this criterion.
these are marked with an
asterisk (*).

Using this approach,
while I don’t cover all the
bits and pieces available, I
can vouch for those |1 do
discuss.

Similarly, there will be a
number of manufacturers
whom I will not mention.
Quite possibly such
manufacturers will be able
to offer cheaper products
than those reviewed. If so,
my apologies. However,
due to limitations of space,
I cannot cover every
product available.

To assist you in finding
the sections you want, |
shall cover the hardware
under the headings of their
generic classes, e.g.
Memory Expansion, Tool-
kits and so on.

The first real problem

Your guicdie to

caclid-ons for the

VIC-20 and
commodore 64

Memory ................five
Toolkits ................Ffive
Joysticks ...............Ffive
Machine code monitors . . . five
Motherboards ....... five/six
Assemblers . .............SiX
Fastsavers . ............. Six
Graphics aids ............Six
IEEE interfaces ........... SiXx
languages ............eight
Radio teletype .........eight
Lightpens .............eilght
Webb'swinners........ .eight
Wheretofindthem.. . . .eleven
Commodore 64

programming ........ twelve
VIC-20 program .. ..... twenty

CBEM 64 Pixel-Pad .. ten/fifteen

was to establish which
products fell within the
sphere of this review. The

simple answer is: any
product which uses a piece
of hardware. 1 will, for

example, mention ROM-
based Forth but not Forth
on cassette or disc.

User's Guide
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DR WATSON COMPUTER LEARNING COURSES

==
e
BASIC
Adventures
in .‘:ipaﬂe

for all children from 7 to 77
Learn BASIC, while enjoying this
exciting space adventure. Master
the computer to escape from the
Alien Planet.

Course contains four computer-
aided learning programs to teach
major BASIC commands. Available
for the CBwv 64, VIC 20 (and BBC,
Eleetron and Speetrum!)

§

Pestt

Courses

ToIr 1tlhy

BV 64!

Beginners BASIC
course for the
Commodore 64

10-50

OO

A complete beginner's course
for the CBM 64. Assumes no
prior knowledge and teaches
means of
projects.
1\Software contains
aracter generator,
sprite generator, synthesiser
and all six games developed in
in the text. Also doney.Aid 1
Adds 28 NEW commands to CBM 64
BASIC.

Available from: W.H.Smiths,
BOOTsS, many SPECTRUM stores,
all good computer shops and
many bookshops.

Courses also available for BBC,
ORIC, ELECTRON, APPLE, DRAGON,
SPECTHUM, LYNX.

Honeyfold Software Limited

Standfast House, Bath Place,

High Street, Barnet, London.
01-441-4130

WVIC-20

BEGINNERS ASSEMBLY 12
1250

LANGUAGE COURSES

FOR CBM 64 or VIC 20

A complete beginner's course: "
contains a full two-pass assembler '
featuring:

® Labels ® Viemory labels
® Macros ® LOAD/SAVE
® Hardcopy ® Insert/delete

Also Binary/BCD/H exadecimal tutor
to explain the maths used in machine
-code programming. Covers whole
6502/6510 instruction set.

ONESFOL




MEMORY

Probably the first add-on
purchased by many VIC
owners will be some kind of
memory expansion. After a
slow start, the number of
firms producing these has
increased. Most expansions
are of the cartridge format
with a fixed block of RAM
(generally 3K, BK or 16K).
One or two of the 16K
packs also contain the
option

of changing the memory
configuration.

There are also one or two
firms offering 32K and 64K
memory packs, but be
warned such extra RAM is
really only of value to the
machine code user (the 6502
chip can only address 64K
and a large slice of that is
pinched by ROM etc.)

In my view the firms
worth consideration are
Commodore (3K, £19.95;
BK, £29.95; 16K, £34.95),
Stonechip Electronics (16K
switchable, £34.95) and
Adman * (BK, £39.95; 16K,
£49.95).

Stack Computers does a
rather nice RAM board.
The value of this is that you
can add chips (6116) as and
when vyou like and any
memory configuration can
be set up. I've had one for a
couple of years without any
problems (basic board with
8K and toolkit, £39; extra
8K, £18B; extra 4K, £10).

Since the 64 already has a
full complement of RAM, I
don't know of any RAM
add-ons for it.

TOOLKITS

One of the weaknesses of
the Commodore BASIC is
the absence of commands
which ease the task of
writing and debugging
programs. As a con-
sequence, a number of
firms have produced add-
on ROMs which extend the
number of commands avail-
able. Typical of these
commands are DELETE,
RENUMBER, AUTO,
TRACE and so on.

Two types of hardware
are used, cartridges and
ROM chips. The Ilatter
require a socket on an
expansion board, e.g. Stack
storeboard or Stonechip’s
motherboard.

® Light pen from Stone-
chip

Some worth looking at
are Stack's VICKIT 1 (£23
ROM or £28.75 cartridge
and VICKIT 2 (£27 and
£40.25), Stonechip (BASIC
Plus £14.95 as ROM or
£22.45 as cartridge), Audio-
genic (BUTI Plus. £39.95

cartridge), Commodore
(Programmer’s Aid Cart-
ridge, £32).

Some packages include
3K of RAM: BUTI Plus by
Audiogenic (see above) and
Supercharger Plus by
Stack. For those with more
than one ROM, Stack
makes a multi-ROM carrier
at £14.

For the 64 toolkits are
available from: Stack *
(Help, £25; Super Help,
£35: Arrow, £29: and
Arrow Plus, £39), Super-
soft (Arrow, £39; Victree, a
toolkit plus BASIC 4 disk
commands — highly recom-
mended, £49), Commodore
* (Simon’s BASIC...£45).

JOYSTICKS

Owners of Commodore
computers are fortunate in
that they can plug a joystick
straight into the computer
without recourse to an add-
on interface. Unlike the
other items discussed in this
review, choice of joysticks
is really a matter of
personal taste and size of
your bank balance.

If your budget is limited,
I would suggest the Atari
joystick. At about £7, it is
cheap and will take a lot of
hammering. (Don’t buy the
Commeodore joystick since
it is only an Atari with a
new paint job). A little
more expensive is the
Spectravideo Quickshot
Stick which offers a
moulded handle and a fire
button on the top. Not bad
value at about £10, but
perhaps less sturdy than the
Atari.

® IEEE-488 interface

< from Stack

I've used both of these
sticks and can recommend
them.

For completeness, I'll
mention a few others which
I have not used but appear
to be good value, Suncom *
markets four joysticks
which look rather tasty.
They seem to cover the full
range of types available and
look like value for money.
Spectrum users will know
of the Kempston Competi-
tion Pro * (£14.50). It looks
handy and no interface is
necessary for Commodore
computers.

For the more adven-
turous, Stonechip makes a
stick using mercury
switches * (£20). Instead of
using the normal mech-
anical switch, the joystick
reacts to the angle at which
it is held. Given practice,
this arrangement gives
much more precise control
without getting cramp in
your wrist.

MACHINE
CODE
MONITORS

Owners of Commodore
PETS have an advantage
over VIC and 64 owners in
that they have a machine
code monitor on beard in
ROM. We VIC and 64
owners must buy one
separately. In case you
don’t know what it does, a
machine code monitor
enables you to perform a
wide range of actions on
machine code and memory
contents and it's really a
must for the serious
computer freak.

For the VIC owner I
suggest: Commodore
(Machine Language Moni-
tor Cartridge, £28), Audio-
genic (BUTI Plus see Tool-
kits, Monitor, £29.95).

For the 64: Stack (Help
and Superhelp, see Tool-
kits), Supersoft (Zoom
Monitor, at £25 probably
the best available) and
Audiogenic * (Monitor,
£29.95). )

MOTHER
BOARDS

Both the VIC and 64 have
only one expansion port.
Consequently it is necessary
to remove the resident
cartridge before using a new
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® Four-slot motherboard

with ROM socket from p

Stonechip

one. A large number of
insertions and removals can
damage the gold plating on
the cartridge edge
connector and subsequently
cause problems.

The solution is a mother-
board with several sockets.
You can then have all your
cartridges in place all the
time and switch any one in
when you want. The better
known manufacturers are
Commodore * (six-slot
board for VIC, £59.95),
Adman * (three-slot board
for VIC, £19.95), Stack
(four-slot boards for VIC,
£24, and four-slot board for
the 64, £29), Stonechip *
(four-slot board plus ROM
socket for VIC, £31.95).

The switching of the
cartridges is normally
by mechanical switches
although it is not clear how
the Commeodore board does
this.

ASSEMBLERS

For machine code routines
of significant size there is
no alternative to the use of
an assembler. A decent one
should include a monitor,
standard pseudo-op codes
and operate with at least
two passes. For the VIC:
Audiogenic (MIKRO
Assembler, £49.95 and
excellent) and Stack *
(VICKIT 5, £33.35). If you
have a 64 you could do a lot
worse than get Supersoft’s
Mikro Assembler (£50).

FAST SAVERS

It's a sad fact of life that
most of us can't afford a
disc drive. It's even sadder
how long it takes to load a
large program from
cassette. In an attempt to
make life a little happier for
those of wus with only
cassette units, some firms
have produced aids to help.
These devices save and load
programs at speeds several
times faster than the normal
routines.

Programs saved using
such aids cannot be loaded
normally. If yvou have the
spare cash, these aids are
worth a look: Stack * (Hi-
Speed Cassette for the VIC,
£33.95: Arrow and Arrow
Plus for the 64, see
Toolkits) and Supersoft’s
Arrow for the 64 (£39).

® Four-slot motherboard

for the Commodore
from Stack

64
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GRAPHICS
AIDS

The VIC and 64 have a lot
of untapped graphics ability
which, due to the lousy
BASIC, are not immediate-
ly available to the user. In a
belated attempt to make
amends Commodore has
issued software for both.
But, overall, it’s been other
companies which have
come to the rescue.

Most packages enable
you to make high resolution
pictures using such
standard c¢ommands as
DRAW, POINT, CIRCLE,
FILL and so on. I person-
ally feel that such aids are
of great value and offer a
lot of scope.

The products 1 know of
are: Stack (VICKIT 2, £40
and VICKIT 3, £33 — very
versatile but do not support
multicolour graphics direct-
ly), Commodore, (Superex-
pander plus 3K RAM, £31
— easy to use but crudely
written), Supersoft
(MIKRO Assembler, ...
graphics added to fill space
but commands are very
good. See under Assem-
blers).

For the 64 there are some
excellent cassette and disc
based dedicated packages.
In hardware there are
Simon’s BASIC from Com-
modore * (£50 — expensive,
poor reviews) and BC
BASIC from Kuma Com-
puters * (£49).

IEEE
INTERFACES

Apart from being good
games machines, Commo-
dore computers are also
well equipped to perform
many serious tasks. One
way of getting the machine
to talk to the outside world
and perform such tasks 1s
via the IEEE bus. The disc
drive and printer use a sort
of IEEE through the serial
port, but for a proper
IEEE, you must get an
interface. Several are on the
market. I have not tested
them. Some suppliers are:
Stack * (IEEE-488
cartridge, £45 for VIC &
64), JCL * (VIC and 64,
£59), Oxford Computer
systems * (Interpod for VIC
and 64, includes RS 232,
£99.95), DAMS, now
named Computapix * (VIC
and 64, £62.10, includes
Centronics interface).



It is the year 3000. Can ynu de :. leach wave of Klller Hnbnts as they
attack and rescue the Humanoid Survivor? Wave after wave of different
rabots try to corner you in thexGalactic Arena. Will you win?. High &
speed arcade action game. Full colour graphics with sound.
Machine Language.

AVAILABLE FOR:

COMMODORE 64 -Tape £8 Disk £9.95; ATARI 16K —Tape £8 Disk £9.95; BEC MODEL B -Tape £8 Disk Eﬂ 95
ACORN ELECTRON-Tape EE ORIC 16/48K—Tape £5.50; SPECTRUM 48K-Tape £5.50

- udMailTi' Erder Sales fn:%_m e B - Dealers Contact
crodeal Mail Order 41 lruro Rd, _ SSeSE\." MICRODEAL DISTRIBUTION
St. Austell Comwall PL255JE . @ |ﬁ=.r_?__ '-“‘af'ﬂ 0726-3456

Credit Card Sales m-ﬂ n @ N or WEBSTERS SOFTWARE
Phone 0726 3456 _l'n'!*‘f"‘u"'*”ﬂ o o 0483 62222

Selected Hinmdea! Titles avallﬂhte from computer dealers rrahnnuﬂdﬂ or from larger branches of

& John Menzies [
Stores 5 W




® Range of VIC-20 cart-
ridges,
motherboard, from Stack

LANGUAGES

A much neglected area. The
strength of the Commodore
machines is the ease with
which alternative or
extended languages can be
installed. As far as I know,
however, the only lan-
guages available in the UK
are Forth and extensions to
BASIC.,

For the VIC try Audio-
genic's Forth (£24.95 or
£39.95 with 3K of RAM).
For the 64 there is also
Forth by Audiogenic
(£29.95). There is also a
Forth package from Kobra
* (£28.95).

If you are cheesed off
with the paucity of
commands in CBM BASIC,
there are two packages
available for the 64:
Simon’s BASIC (see
Graphics aids) and BC
BASIC from Kuma (£49).
BC BASIC offers fewer

commands but 15
significantly superior to
Simon’s BASIC,
RADIO
TELETYPE

The home computer has
been adopted by many
radio hams to assist in the
receipt and transmission of
morse. I've only seen
adverts from one firm,
Computer World. It
produces RTTY boards for
both the VIC and the 64 (64
board costs £139). I haven’t
seen this product and, since
the firm is Dutch, I cannot
vouch for it.

® Interpod, the IEEE and
RS 232 interface for the
VIC-20 and CBM 64, from
Oxford Computer Systems
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SPEECH
SYNTHESIS

Nearly all science fiction
computers and robots seen
to have an ability to
converse with humans in
immaculate English. There
are now devices on the
market which strive to
achieve similar speech,
albeit of inferior quality —
most sound like Metal
Mickey.

In spite of such
limitations, such devices
have a value in adventures
and educational software. I
know of one such device for
the VIC-20: ADMAN
Speech Synthesiser (£49.95).
The unit is in cartridge form
and functions well.

LIGHT PENS

The VIC and 64 are

particularly well endowed
with input ports. One of the

facilities i1s the
ability to interpret input
from a light pen.

When pointed at the

on-board

screen, a light pen will
detect the position of the
raster scan and this can be
converted to the position on
the screen by a bit of
software. Using this
technique, you can, subject
to the resolution of the
system, detect the position
of objects on the screen.
Light pens are valuable for
games and graphics.

From: Stack * (£29),
Stonechip (£19.95) and
DAMS/Computapix *
(£26.99).

Stack Computers also
markets a light pen built in
the barrel of a toy rifle.
This can be used for
marksman-type games
(£29.95) and some software
houses have programs
which use it.

INTERPOD)

The Intelligent
interface for the
Commodore
VIC and 64

Well I hope this has given a
good thumb-nail sketch of
the add-on market. It's
really up to you to get the
specifications and make
your own choice. For what
it’s worth, here are the
items which I personally
think are the best available:

RAM Stack
expansion Storeboard
Assembler Mikro
Assembler
for either
machine
Monitor Zoom
Monitor
Graphics aid VICKIT 2
(VIC)
Audiogenic  both
Forth machines
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"ADVENTURES INTO IMAGINATION"

|y b

BicH s ~r
RICHARD_SHEPHERD
SOFTWARE

Yourr quest is to escape from Scarthorpe! . a
run down Z20th Century Suburt where
even the dogs carry flick knives. Where

tnere s only one road in, and that s a one
way streel. Not many people come 1o
Searthorpe, and even fewer leave | the

streets are gesered . now s your chande
10 escape from over 90 graphec locatons
£6.50 Cassette £9.50 Disk

All these adventure games
are also available in
Cassette format for

48K Spectrum.
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RICHARD SHEPHERD
SOFTWARE

A spine chilling maze adventure  enter wvia
the dungeons .. Navigate your way
through 500 3-Drooms ., survive the
SWOODING vampire bats . reach the
ternifying top ... and rid the world of the evil
Count Kreepie! Can you sunvve the top of
the Tower ?
£6.50 Cassette £9.50 Disk

RICHARD SHEPHERD

SOFTWARE

RICHARD SHEPHERD
SOFTWARE

RICHARD SHEPHERD
SOFTWARE

Conquer the world's highest peak in
clefiance of all the obstacies, man and
nature can throw al you: Survie
Hsalanches, cross DOomIess crevasses,
cope with wayward Sherpas — but don't
run out of supplies!
£6.50 Cassette £9.50 Disk

RICHARD/SHEPHERD |
SOFTWARE

ELM HOWLUISE. 23-25 ELMSHOTT LANE, CIPPFENHAM, SLOUGH, BERKSHIRE,

CREDIT CARD HOTLINE 06286 63531 (24 HOURS)
PLEASE REMEMEE R 10 STATE DISK OR CASSETTE

A o ) TrL, o W il B TP PO EFAl By My FROE . Dpyr ey OF BAON OFF CENefiaeir B vl

MR Ol DR O DT A ALY AT B AT pa o of Rt ruatd Seegeneid Sl eeane LD

Folioww the trail of Ly Death through
complex puzzies, coded messages and 3-D
mazes unbil vou firdd has lair! Bul bewware
even with your death-defying gadgets you

may nol Inve to tell the Lale!
£6.50 Cassette £9.50 Disk

—— o e e m——

__Credit Card Hotline [06286) 63531

Command a salhng shup. jugghe your
supphes, crew and firepower. Fearlessly
battle your way up the admiralty ladder,

bnbe Sea Lords as necessary until you make
First Sea Lord!
£6.50 Cassette £9.50 Disk

PRIORITY MAIL ORDER

Polmme

Prices mciude LIK Dot & packing
overseas adkd £1.50

sgrature

' Address

I enciose Cashychegue /PO E

PLEASE REMEMBER T
STATE DMSK OR CASSETTE
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WHERE TO FIND
THEM

Adman Electronics, Ripon Way,
Harrogate, North Yorkshire HGI 2ZAU

Audiogenic, P.O. Box 88, Reading, Berks

Commodore (VICSOFT), 675 Ajax
Avenue, Slough, Berks SL1 4BG

Computer World, 99 Hilvertsweg, 1214
J B Hilversum, Holland

DAMS /as changed its name to COM-=
putapix, Gores Road, Kirby Industrial
Estate, Kirkby, Merseyside L33 4AU

JCL Software, 47 London Road, South-
borough, Tunbridge Wells, Kent

Kempston, Unit 30, Singer Way, Woburn
Road Industrial Estate, Kempston, Bedford

Kobra Micro Marketing, Unir 8, 1/7
Broomfield Road, West Ealing, London
Wi7 9AP

Kumaoa Computers, Unir 12, Horseshoe
Park, Horshoe Road, Pangbourne, Berks
RG8 7JW

Oxford Computer Systems, Hen-
si;;rfgmn Road, Woodstock, Oxford OX7
I

Stack Computers, 290 - 298 Derby
Road, Bootle, Liverpool L20 8LN

Stonechip Electronics, Brook In-
dustrial Estate, Deadbrook Lane, Aldershot
Hants

Supersoft, Winchester House, Canning
Road, Wealdstone, Harrow, Middlesex
HA3 787

If you own a VIC-20 or
commodore 64, ook no
further for add-ons. Our

expert, Allen Webb, has sorted
out the best from the rest.
Take his advice before you buy

® Light Rifle from Stack

enables the home manager to keep

track of finances by building up a file

of incomes and expenditures, and
using them in “what if" calculations. Income and
expenditure fforecast or actual) can be produced

Bc BASIC — At last the witimate has arrived! A complate 9K Basic
axtesion forthe Commuodore 84, supplied ROM. It features BS new
commands and 7 enhanced ones with full high-res,

sprite sound and user defined graphics, E 5?.5“ inc VAT

Seeuson PRESTEL ¥ 2473222 &
DATABASE — can hold up to 360 records, comprehensive search

facilities, unigue browse ogtion, spectal summary print for printing labels,
maifing lists etc. Ideal for storing statistical £24.50
. inc. VAT

infarmation or stock details.
COMET: KUMA TELECOM GOLD: KUM @1

SIMPLE ACCUU NTS {I"EDT'I VAT} — suitable for the

cluly, socrely or self-employed person, also ideal for processing budgets and
departmental accounts. Up to 15 expenditure and
5 income headings. 5 classes of payment £24.50 inc. VAT

Telex 849462 TELFAC KUMA

FA I NTP’C — complete color drawing and painting apphcation using
mulli-color bitrmap, It is designed to be easily used by yvoung first-time

computer enthusasts DUl can also provide pubfishable
work for professional artists. Send for brochure, £1 995 inc. VAT

Unit 12, Horseshoe Park, Horseshoe Road, Pangbourne, Berks RGE8 7JW

FD’GTBALL FD‘H ECAST — Stores up to seven feague [ables

containing up to 130 teams. Enter resulls as required with automanic

updating of league tables. Writien by Professor
Frank George, the forecasting expert. £19.95 inc. VAT

HO’RSE HACE FUHECAET — written by Professor Frank

George, the forecasting expert. it involves consideration of each horse in any
chosen race. Weight assigned and distances of
past and currant races are takep into account £19.95 inc. VAT

= PHONE NOW (073 57) 4335
& SEND FOR DETAILS
B BN T O e o N O R

[} Please tick box [ for information winp
raquired, and send coupon to: B SHARP A
__| SHARP 3541

Kuma Computers Ltd. ==
12, Horseshoe Park (] SAGE 88000 System

i |
Bl Horseshoe Road, Pangbourne | APRICOT
B

Berks. RGBS 7JW ~] EPSON HX-20
0k - | EPSON QX-10
=~ NEWBRAIN

] COMMODORE 64
[ 1 SIRIUS
B  sHARPPC 1500
| O sHARP 700

. wAME

l ADDRESS
. HCWSD piws T Dk {
e R O R

] SPECTRUM
™ ELECTRONIC MAIL
T PRINTERS

100000000 &

[yl 3
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Many articles and a lot of
software has been written about
sprites to create good-looking
games and other programs on
the Commodore 64. But user-
defined graphics have scarcely
had a mention.

These wuseful characters,
whether seen as background
extras or as moving objects,
play an important part in any
good game. This article sets out
to cure the chronic lack of
information about them and
will show you effects you would
have thought impossible on the
64,
Firstly, you have to have a
good idea of how to create
UDGs. Next time you have vour
64 on, look closely at the screen
characters. If your TV is good
enough, you will see that they
are not smooth, but are made
up of joined dots.

Each character actually has
64 such dots (or pixels), in a
layout of eight pixels across by
eight up. These characters are
fixed graphics, held in ROM,
and so cannot be changed.
However, you can change the
position where the computer
looks to see the paterns to
;;!ispla}f by using the following
me:

POKE 53272, (PEEK(53272)
AND240) OR X

where X is that viewing
position. If X is four, five, six
or seven, fixed characters are
shown. Any other number will
move the viewing position to
RAM, where you decide what is
to be seen.

The most useful number is
15, as this places the viewing
position farthest from your
program, giving you the most
room with definitions starting
at location 14336.

When you first change

viewing position, all the
computer sees is unused RAM,
so all you'll see are some oddly
patterned characters. Clearly,
most games will need some
form of text, so the first thing
to do is to copy some text
characters to RAM, Lines 40 to
140 do this by uncovering the
hidden character ROM, and
PEEKing and POKEing in
machine code.

Now you are all set to add
your own characters (the sprite
chapter of your manual will
help).

Creating them is fairly similar
in method to creating a sprite:
the bytes are filled in the same
way, but their layout 1is
different. A UDG is simply
eight bytes, set out as rows
containing bits. Diagram 1
shows how this appears by
showing: character one as an
example. As you can see, each
byte total 1s the sum of the bit
totals, from on bits. To change
this, you simply POKE in your
own numbers instead.

Program 2 is a simple
character definer, aiding in
design and adding of the bit
totals. You mové a flashing
cursor backwards or forwards,
using the space and return keys
to empty or fill “bits,
respectively. When you have
finished, press E, and use the
byte totals at the side of the
character.

Multicolour characters can
also be created in the same way
as with sprites. Here, sets of
two bits are joined horizontally
to make one screen pixel, but
this can have four colours (one
character colour, and three
screen colours froln locations
53281, 53282 and 53283). To
switch multicolour mode on
and off respectively, use the
following lines:

Program 1 — uncovers the hidden character ROM

1 REM$Fff#dfsrkssss
2 REM¥#CREATING LIDGS#*
3 REM% EY *
4 REM¥ DRYID REES *
o REM®#sdddseisrss
l@ FOR N=B TO 33
1)
oL
o

NEXT

=

29

168
118
128
136
148
158
1e6

SY5491 52
POKEL ., PEEK (1 30R4

2 REM#% CODE FOR ROM RERD #*
<8 FEADA:POKE42152+H. A

DATA169.8,133.251,133,253. 169,56
DATA133, 252, 169,208, 132,254, 160. 8
68 DATAL/77.253, 145,251,288, 283, 249
8 DATAZ36, 252, 236, 254, 165, 252
DATAZ@1, 64, 262, 233,96
REM#® FLIN MARCHIME CODE *
W=32248 POKESE334, PEEK(S6334 ) ANDZS4
FOKE] . PEEK {1 2AND251

FOKES&e334 . FEEK (56334 )0R1
PUOKEY+24, (PEEK (V+24 )ANDZ4650R15
FOKEY+32,8: FOKEY+323,06

195
288
Z1@
220
228
239
248
258
26a
269
288
289
226
223
S6a
318
326
£
248
388
ara
S
228

6@
418

426
428

FEM®LCLS]

FREINT"J":

FOR N=@ TO 2

A$=A$+CHR¥ (168+HI+CHR$ (1572 +CHREF (17D
HEXT

REM¥[UP%Z]

AF=A$+CHRE$(163)+"TT"

FOR Y¥=8 TO 4

FORN=EGTOZ2: FEINTA$, - HEXT

REM#[HOME]

PRINT" MeM" ; - HEXTY
FORN=BTOZS : FRINTAR$, - NEXT
REM#. . [HOME ]

PRINTLEFT$CA$. 160" 8"

REM¥ MAKE GRAFPHICS FATTERHS #
n=15184:Y=31,3:2=255: =176

FORN=B, 1TO17STEFA. 1
POKEX+M-H+@, 1. 85:K=N+a, 1
FEE¥=HTD?STEFH?FEKEH+H;E=PEKEE+H—H;EEJHEHT
HEXTH

FORN=8. ITO7STEFS. 1

FOKE, Z:POKEX+31.8
FORM=HTOYSTEFPH : FORER+M. Z : POKEX+M-N. 8 : NEXT
NEXTH

FORN=&, 1TOPSTEPS. B3
POKEX. 178 :POKEX+31.,85

FORM=NTOYSTEPH: FOKEX+M, @ : POKER+M-H, 85 'HNEXT
HEXTH

Program 2 — a character definer

2 R
3 R
4 R
> R

16
)
SH
L
S8
(=25
7a
(=15
29
4505
118
126
128
144&
158
166
193
P )
289
218
219

220
238
239
248
249
2358
268
263
278
28

239
2328
208
al@
228
£

248
Sal
68

1 REM#ESSffsererseses

EM$UDGS DESIGHER®¥
EM¥ BY *
EM¥ DAVID REES ¥
EMEEEEEESEEEs e sns

3 REM# CODE FOR ROM RERD *

FOR H=8 TO 33
RERDA: POKE43152+N. A
HEXT
DATAR1659.8, 135,251,133, 253, 169,56
DATAR133, 252, 169,288, 132,254, 166,80
DATA1VY . 253, 145,251,286, 268, 243
DATAZ28. 252,238, 254, 165,252
DATRZ¥] .64, 2683, 233, 96
REM%¥ RUM MACHINE CODE #

Y=53248  POKESE334, PEEK (56234 »ANDIZ254
FOKE1. FEEK {1 >ANDZ251

SYS43152

POKEL. PEEK {1 20R4

POKESE334, FEEK(S6334 )0R1
POKEY+24 . (PEEK(V+24 )AND24820R 1S
POKEY+32,8: FOKEV+33. 8
REM#[CLSICELUE]LDMN]

PRINT"T12M" '

EEN!.[E¥S OFF JLORANGE]. . [BLUEJLRYS ON]

$=" HJ11]1]1111E29 "

REM¥LREYS ON]

FRINT"® 763543216 "

FOR N=8 TO ¥

REM¥LRYS ON]

PRINT" @"STR$C(H);R$

REM#*[UP ]

PRINT"T",.," @&"

HEXTH

REM¥LRVS ON1]

FRINT"® 76343218 "
PEINT"MENTER E TO END"

PEINT"M < Che

5=1147:K=8:Y=0

P=S+X+\Y¥40

FPOKEFP ; PEEK (F >+128AND255

GETA#%

POKEF . PEEK (P2 +128ANDZ255
IFR¥=""THENZ318@

IFAF="N" THEHS68

IFA$="N"THENEGA
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HOW €O
crecdte

e
R

thanks to
UDGS

POKE 53270, PEEK(53270) OR
16

POKE 53270, PEEK(53270)
AND 23%

Now that wyou have the
characters, you can find out
how wversatile they are. UDGs
can be endlessly repeated, like
any character, so0 a few simple
numbers and some PRINTing
can be used to create great
effects. For example, Diagram
2 shows a UDG of part of a
brick wall. It seems insignificant
on its own, but can be repeated
as many times as you like, to
form a wall of any size.

Another simple improvement
is to join several different
characters together, to make
one large character. Objects can
be repeated as many times as
you want, instead of having a
limit of eight sprites.

However, UDGs become
really impressive in this next
part of the article. There are
actually two types of UDG:

hardware and software
characters. The BBC and
Spectrum use software

characters by POKEing one
byte of your (or its) design onto
one byte of its high resolution
screen. The "64 can do this, but
it is easier to use hardware
characters.

Here, the computer sees your

7515
=18

=~
e

£60
610
520
708

X B
i & I"_1
-
(=

bt S a4
™ 4
I_I-i LI
220
TRy
e
I
=
o e
ey
218
- g, g
i Tl
g
T

Jre IFA$E=" "THEHY B8

208 IFA$=CHE+$<{ 13)THENSGG
228 ‘IFRELS"E" THENSBG

399 REM#CDMN#%4]

400 PRINT/ 5"

416 EHD
n=atl - IFECETHENSBE
H=HANDT Y=Y+1 IFY{STHENZ90
v=YAND? : GOTO300

H=i-1: IFK>-1THEN300

=HANDT : f=Y—1: IFY>-1THEN306
Y=YANDT : GOTOZ68

B =BCYOANDIC2SS-2 1¢ 7-%2 ) 1 GOSUB96a
POKEP., 122

S0TOS06

LY =B 0RZ 1 7-41> - GOSUB28A
FOKEFR . 25

oOT 0S80
REM#CHOME 1T DWH#2]
PRINT" 500"

<EM#¥. . [LEFT2
CORN=GTOT : PRINT, . BC(HY "N
COKELS260+Y, BLYD

et el L LWL
(s ey WP

" INEXT

Program

3 — gives 64 by 64 resolution

[

L0 ) R Dol D e

1t
=15
7a

AESEEISEEEEELE S

REM#UDGS HIGH-RES#

REM# EBY *

REM#% DAYID REES #
REM### 5 # S hheds e

REM# CODE FOR ROM RERD #

16 FOR N=8 TO 33

26 READA:POKE42152+M, A

38 HEXT |

48 DATA169.0,133,251,133,253, 169,56

DATA133.252, 169,268,133, 254,168, 6
DATALTY 253, 145,251,200, 288, =243
DATAZ28. 252,238, 254, 165, 23

(or its) character design, and
displays it directly on the TV
screen. If you want to change
all of one type of UDG on the
BBC, you would have to
PRINT the new design over all
the old characters. On the 64,
you POKE directly to the
character, and all of that type
on the screen instantly.

This opens up many fantastic
possibilities.

For instance, if you com-
pletely covered the screen with
one repeated UDG, and
changed the defined pattern of
this character, the whole screen
would change instantly. The
latter part of program 1 shows
some of the potential of this, by
varying character patterns, and
how the characters themselves
can look. The result is displays
which can only be graphically
copied with super-fast drawing
and calculations.

You can even use UDGs to
create a small graphics screen,
as Program 3 demonstrates.
This gives a 64 by 64 resolution
(saving memory) using 64
characters. This allows the rest
to be used for text. Another
advantage is that the screen is
easilv moved, as it is really just
a pattern of characters. The
screen 1s easily expandable up to
a resolution of 128 by 128, or
any format in steps of eight.
Simply POKE out a different
pattern, and change the point
draw routine.

Many other things can be
done. You c¢an manipulate
characters in any way, turning
them upside down, sideways, or
even mixing their order. The
possibilities are almost limitless.

All the above ideas can easily
be used in games, whether they
are to complement or replace
sprites. The ideas can also be
easily transfered to other
computers, especially the
VIC-20 with its similar
hardware features.

Your imagination is the final
boundary of the superb displays
that are possible.
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166
114
128
138
~ 14@
158
1e@
187
188
185
196
195
=86
218
=19
228
)
248
aof
254
27
288
282
238
299

=

€110
310
326
30
438
4395
S
519

86 DATAR2G1 .64,288,239, 96
oSS REM# RUM MACHINE CODE #

W=53245 POKESE334 , PEEK (58334 JANLIZS
FOKELl.,FEEK (1 3ANDZS1

SYS40152

FOKEL . PEEK {1 2UR4

FOKESE 324, PEEK(S6334 20R 1
FOKEY+24, (PEEK(V+24 )ANDZ46)0R1S
POKEY+32. 8 FOKEV+33.8

FEM#IRAK CHARACTER FATTEREH*
FEM#*, [EYS OM1.[RVYS OFFICLORAMGE].
REM#*. [ELUEILRYS OH]

A$=" o K] ++- e
FEM#[CLSILDWHNI. [RYS ONICELUE]
FRINT"/d == -

FORM=ATO? :PEINTHE : HEXT

FEM¥LREVYS OHW]

F=110:FPRINT" H a
FORM=ETO?

FORY=8TO7
POKEP+X+Y#4E, 192+ %2+Y

HEXTY . ® =

FP=14336+192%5
FORN=GTOS11 : POKEF+H. 8: HEXT

REM*L[ LM

PRINT"®H MIMI HIGH RESOLUTION SCREEM"
REM#THE FUNCTION TO EBE DREAKN#*
FORC=BTOgSTEFn/8: B=32Z¥ (=L 1
FOR==8T0& 2
W=32-SINCK/6+C ¥E : GOSURSEE
HEXTHK. C

EHTI

FEM® DIREAM POINT*

C=P4+Y+ INTC XA 20%64 : A=2 T( 7= CKANDT Y )
POKES ., PEEKC(S»0JRA:RETURN

14344

14345

14346

14347

14348

14349

14350

14351

Bit number
7 [ 3] 4 3 2 1 0

24

60

102

126 Character
- one byte
102 totals

102

102

128 64 32 16 8 & 2 1
Mumber total of each bit

DUCKWORTH
HOME COMPUTING

All books written by Peter Gerrard, former editor of Commodore

Computing International, author of two top-selling adventure

games for the Commodore 64, or by Kevin Bergin. Both are

regular contributors to Pefsonal Compuler News, Which
Micro? and Software Review.

SPRITES & SOUND ON THE COMMODORE 64
by Peter Gerrard

A complete guide to using the extraordinary features of the
Commodore 64, together with a full working explanation of the
chips that make it possible: the 8581 Sound Interface Device
and the 6566 Video Interface Chip, together with the processor
that makes it all tick, the 6510.
Sections on programming your own musical instruments, pro-
ducing sprite and programmable character animation, make
this the guide for users of the Commodore 64 who want to get
the most from the specialsfgnHEs of their computer.
i6.

COMMODORE 64 GAMES by Kevin Bergin

This is a collection of 2] exciting programs specially written
for the Commodore 64, including Golf, Snake, Air Anack,
Draughts, Car Dodge, Tank Battle, and Minefield. An adventure
game is also included as well as a program to enable you 1o
devise your own version of Basic by re-defining keywords.
Each program is accompanied by notes on its structure to
enable youto w or extend it.
99

Other titles in the series include Using the 64, 12 Simple

Electronic Projects for the VIC, Will You Still Love Me When

I'm 64, Advanced Basic & Machine Code Programming on

the VIC and Advanced Basic I‘i J'rézc:hine Code Programming
on the 64.

Write in for a descriptive leaflet (with delails of casseltes).

s

DUCKWORTH
The Old Piano Factory, 43 Gloucester Crescent, London NW1 TDY
Tel: 01-485 3484

Diagram 1 — how characters can be built

127

127

127

247

247

247

Diagram 2 — UDG of part of a brick wall
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SOPHISTICATED GAMES FOR VIC-20 & CBM 64

VIC CRICKET Realistic game of skill and luck with all the

maljor rules of cricket correctly interpreted. Full
scorecard, printer and game save facilities. Needs 16K
expansion. £5.99*

LEAGUE SOCCER League champlionship game for 2 to 22
teams/players. Automatic fixtures, full action
commentaries, match facts. League tables, results
check, postponed games, etc. Non league matches also
playable — the VIC will even make the cup draw. Printer
and game save. Needs 16K expansion. £4.99*

WHODUNNIT? Twelve guest have gathered for drinks at
Murder Manbor. However one of them has more than
drinks on his mind. Thrilling detective game for 1to 6
players, with genulnely different murder every time.
You can even re-name the suspects! Needs 8K expansion
£4.99*

TOP OF THE POPS Money making game about the music
business. Make your own records and see them climb
the chart. Printer and game save facilities. Needs BK
expansion. £4.99*

VIC PARTY Contalns MASTERWORD, A DAY AT THE RACES,
GAME X (Strip Poker), and CONSEQUENCES. Four games
ranging from the serious to the ridiculous. All good fun
— nothing offensive. Needs at least 3K expansion.
£5.99*

commodore 64 versions coming soon

Available from

SOPHISTICATED GAMES,
Dept. HCW, 27 Queens Road, Keynsham,
Avon BS18 2NQ. Tel 02756-3427

WRITE FOR DETAILS OF OUR FULL RANGE

“P&P free (U.K. only). All games sold subject to our
conditions of sale, which are available on request.
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TOP VALUE LIGHT PEN

DRAGON 32/TANDY COLOUR 32K/SPECTRUM 48K

THE NEW ADVANCED PROGRAM
for the Trojan light pens include the following facilities-

Y
' * DATA ENTRY AND PROCESSING

* DRAW BOX
* DRAW CIRCLE * MENU SELECTION AND CONTROL
* DRAW LINE * GAMES PLAYING

* DRAW PICTURES FREEHAND
* COLOUR FILL DESIGNATED AREAS
* SAVE AND LOAD PICTURES
TO AND FROM TAPE
* FULL ERASE FACILITIES

This is a first class program which gives hints
and tips on how to write programs for the
pen. Ideal for many educational uses.

All in Hi-Res screen in any of 4 colours
for the Dragon/Tandy, and 8 colours for
the Spectrum,

A top quality pen plus a first-class program.
\ I'he best value pen package available.

Send cheques/P.O. to

TROJAN PRODUCTS _
166 Derlwyn, Dunvant, Swansea SA2 TPF —_ —
Tel: (0792) 205491 Micro Computer Software & Accessories

ALSO AVAILABLE FROM GOOD COMPUTER DEALERS

ELECTRONICS

Viec 20 computers . :
have been talking back to e —
their owners for quite some time. Now, Y& . W
Commodore 64 users can have that same
pleasure too—by getting an ADMAN
SPEECH SYNTHESISER! It's word power
is endless as there is no set vocabulary. Yet
operation is simple. The &4 elements of
English speech are pre-programmed to let you
put your words together as soon as you switch
on. Just imagine....you'll be able to program your
own adventure games with characters that can
actually talk, Many leading software houses are
now developing programs that are compatible
with the Adman 64 Speech Synthesiser.

First releases ara:

Twin Kingdom Valley (Bug—Byte] Attack—
Attack (Voyager) 2D Silicon Fish (Thor

ommodore 64
... findsits voice!

Sk. and tﬁ-k HAM Pﬂ;‘:f{s i;lI'H;_Jt —---..-—--u—-------ﬂ---*-———-

a 3 PORT EXPANSION Adman computer accessories are avaitable fromall | Please send me information on Adman Vic zﬂ!
MOTHERBOARD good computer shops, For futher information, why | Accessories 1
Prices around: not take a lead from our speech synthesiser.....ask Ly i
for it! See you local dealer or simply poOst the §:TVBTHY = i

gk Ram Pack . . ... £2995  .cupon, i !
16k Ram Pack. . . . . £39.95 1 Address - - ;
Motherboard. . . . . . £19.95 Dept. C, Adman Electronics Ltd., Ripon Way, 1 IR
Speech Synthesiser . . £49.85 Harrogate, N.Yorks, HG1 2AU. Tel. 0621 740972 : e . El'#kl :
Adman Electronics Ltd. is a member of the Adam Leisure Group PLC l.._...____....__EiffffiEEn:::J:':E-iﬂ-id
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A great line up of I7 NEW titles...
direct from CANADA

CHILDRENS' & HOME EDUCATIONAL GAMES for the

COMMODORE 64, ATARI 400/800
DISKS Only, at £14.95 each incl.

F- k _{'H" e e — r-;-d...l' - i B
FOR ZX81, SPECTRUM, VIC 20, C84, ATARI Sl “ wﬂyp WO R 951
Just run your eyes over thase new lithes now available through "SOFTCHOICE :'. G .*. J,'-""f .-
LTD" the U.K subsidiary of the well-known Canadian Software House i b # 1 et ap ek |
INTERNATIONAL PUBLISHING & SOFTWARE INC. Purchase with confidence oY :3;-_5:,-}..__ ?'Q‘L Flaia,
superb EDUCATIONAL, UTILITY and GAMES SOFTWARE! THE ALPHABET MATCH UP = THE wqp‘."n‘"amu TIME ZONE
b Scoiie- e Caies ek leannion each tesignedts that davelop e
GAmes inat beach bo radd Tunl CraasE & Ched 5 1 ilayi]al 3!'-5}'..--]';]".'
children the alphabet! CEd oy raarding vocabuling| shills fod Sucomshhul
EXCITING By LI Agea-tyews L8 Oty - T
NEW GAMES =i g o g Ases 612 ybune
FOR FAMILY GREAT UTILITY AND BUSINESS SOFTWARE :
FUN AND ~Ur0 5 for ZX81, SPECTRUM, VIC 20, COMMODORE 64,
LEARNING - N = ATARI —
FOR ZX81, Heom l..l-I.:l.:ﬂ'EE 5
SPECTRUM and F
COMMODORE 64

ADDING MACHINE
Addtional facts for

ages 5.8 yrs

TAKE &ANaY T00
Subbraclion facts for
gges S-Gyrs

TINY LOGO
T &y B0
undargigng g and

Laggefle £E.50

HOW TO ORDER. B8Y TELEPHONE (1) 431 2454
H you ane 8 ACCRSS holde! ploase telephone and

of Spacirum For Spactrum Ieaming fes
Cassalta £6.5 Cassetta £0.50 CoAmpuUbe P2 ek
Fof B4 progra 1---r--r.;l !
caatin OO BN FOF ZXB1
sseita €5 SHEE. e r [ G [ y—————
FASTWORD FASTLOAD BRIBGE CALC-PRO GRAPH-IT
Fasi, versatie gnd T Foral iha famdy A great iool for homa Anaasy o use boo
compigte word processing  programme upio 8 Shanpen your skills - or business 10 peoducs
package by Dr Pearsan LeTes daster tha with ihg computer’s  cormplate fnencial graphical dispiays
v a1 noemall By Or & 9. - Spresdsheel & runs ForViC 20
Casestte £A S Pearson LD, oL RBL STAEUCS programns Cassame L850
For ZR8 Wit 20 Cassafa £9.50

Chd Digs £14.95

BY PDET. To purchase amy of the férms hited abowe,
girnply il i the coupon bekow, write your MNarmd,

— = Er give your Card Mo, Name, Address and Rem required  Address, enclose your cheque of PO, made
EK 1 E K for Fmmediate despatch payabde to: SOFTCHORZE LTD and post K us
fa g}
SALER EHUC. © WAHEERANE  EEEEL I s RN " Post to: SOFTCHOICE LTD preles 1o pay by ACCESS i
a0 and hear thi Only great agiity and  SBther around mazes.  Race through 3 | s ONDOM NW3 TNT L P = |
Efers and numbers Sunning will oubw 10 cmgrand MAZES D Mazes. gvoed the 52 PLATTS LANE, LONOON 4 e o e
nonder Ondemand.  Kong - Chmb quickly  chalienge yoursklll  Trolis! Excitsng achon | Pinase send me the lolowing fems ! ; 2L, - - - —- |
randomily, in or Jane will parish Doty with graphics | TN Y N AT DA S Sratute — : |
rhessages, n Sooe For 281 & For ZXA1 For ZXB1 . i o e e =
nests! For ZxB1 Specirum Cassotte £4.95 Cassotte £4.95 i rLE COST  Addess |
Cassete £4.85 Cassebe £59% ' | i Adress. =t
: i ey 7 el P —ae =
I TR e S | e e e el e
i b E— I
SOFTCHOICE LTD. ==} — o |
52 PLATTS L.AHE, LGHD{JH NW3 TNT | . R —e E.‘u d Fddchyen ' addresd vl Do Ind samd aa cdepdn !

TEL: (01) 431 2494, TELEX: 923753 | PR R =i __- __________ wod f5184)

i S . —

FUTURE WITH
COMPUTERS
DEPENDS ON PASCAL

With the cassette version of OXFORD PASCAL you get:

® A powerful text editor for prepanng PASCAL
programs

@ Aresident compiler giving 14k of user RAM

@® A powerful set of colour graphics and sound
extensions to standard PASCAL

With the disk version of OXFORD PASCAL you get:
@® Allthe above, PLUS
® A full disk to disk compiler exploiting the

entire memory of the 64 for PASCAL programs.

HOW MUGH DOES OXFORD PASCAL COST? e

Cassette version (resident compiler only
Full disk compiler (1541, 4040, 8050,

) I R e s R e e T e
Prices are exclusive of VAT. There s also a small
charge for post and packing.

BECAUSE

® PASCAL is the world's most
popular programming
language after BASIC

® PASCAL isFAST.. . upto20
times the speed of BASIC

WHAT IS OXFORD PASCAL?

OXFORD PASCAL s a
COMPLETE implementation
of the popular programming
language PASCAL running on
the Commodore 64

GRAPHICS & SOUND

With the OXFORD extensions
to PASCAL you can programme
dazzling graphics and
astounding sound

Cixford Computer Systems
(Software) Lid
Hensington Road,
Woodstock
Oxtord OX7 1JR. England
Telephone (09931812700

Telex B3147 Rel. QCSL
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Free games
and T-shirts

-
E
=

Commodore 64
Exterminator

Hustler
Kick-Off

Widows Revenge
Flying Feathers

Quizzer

YiC-20

Antimatter
Splatier
Exterminator

Bumping
Buggies

How to enter

The Catch
Quiz Masiter

B KO E SUGASWYUDJXTESUP

_ ZMASTER
AT MTGFCXBPG CWEW.I
EKNPJXRZWEF

Competition
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Entry Coupon
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Complete clearly and fully — if you are a

Number of titles found

1 to Bubble Bus Sofiware competition, Home Compu
Golden Square, London WI1R 3ARB. Follow carefully
section, including writing the number of fitles you found .
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It's easy
to complain
about

advertisements.

The Adverfising Standards Authority.
if an advertisement is wrong,we're here tg puyt it right.

AS.A.Ltd, Brook Hauise, Torrington Place, London WCIE 7HN.
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WE HAVE ADEFENCE
AGANST QUICKSHOT TL
WE MUST ABORT
INVASION PLANS!

| {: ]
INTERFA NTO
NEW AIGHT |
“‘“ﬁ IMPROVED SEMDEUEFWT 0451
PISTOL GRIP | 01-952

! Adpms Waekd i3 Noeth Leadbn B Wit sedtwad ratader, e
| 7 000 tapes, chrireiges, d8Es, it tiock, Softaare, Boaiy and
| “A8a-Ons" for M &4, Seecirum, BBE, Vic 20, Ovic, Dragon.
| Egction aed ZHEY, Adaems Weeld opens Mandey be Ssturday
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PLEASE RUSH ME THE FOLLOWING .SPECTRUM INTERFACE onlyat.........£1295 Tot.£ : p | SEND NOW FOR URGENT RETUAN. SR
...... QUICKSHOT II'sat..............£1085 Tot.f : p | ~-BBCINTERFACEONLYat..............E1395TotL : p| Name
------ QUICKSHOT SPECTRUM at £1989Tot.£ : p | ~-ADDS0pPOSTAPACKINGPERITEM......... TotE : p
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VIC-20 PROGRAM

' Can you rescue the lovely
Rapunzel? Like the legend, she
has been bricked up in a tower
by an evil witch. And the only

I u ‘ ‘ E I way out is a window high above
v How it works
part 1
§ clears screen, prints prompt
n z e 18 protect top of mem&ry
19 move ROM to RAl
= - W 20 redefine characters

ground.

40-80 data for new characters
100-115 print instructions
120-130 end of program and

wait for space bar

So she grows her hair so that
her beau can climb up and
rescue her.

At the start of this two-part
VIC-20 game you’ll see
Rapunzel at the top of her
tower on the left and you're at
the bottom right.

To make Rapunzel’s hair
grow you have to catch the
combs, razors and tufts of hair
that rain down on you. You
gain five points, and Rapunzel’s,
hair grows a little more, for
each one that you catch.

T u-l.-lrr.l'rl"". o

part 2
8 set kevboard repeat
10-120 set up screen
170-19%0 move the man
800-820 end of game routine
050 re-start program

Each missed catch loses you a
point and after you have missed
five scissors will appear and cut
off two sections of hair.

When Rapunzel’s hair has
grown to the ground, you're
able to climb up to her. The
next games will be faster.

Try it and see.

|

Variables

N time delay loop parameter,
decreased as screens are
completed

M your position

D object position

S flag for direction of travel

CO added to M,D for colour
position

J random choice of object

H number of misses
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® As usual, we have inserted
REMarks in the lines above
control characters as a guide to
use when you are typing in the
programs. These REMs should
not be entered — you may run
out of memory. Wherever
possible, use abbreviations for
keywords as given in your
manual. This will ensure that
the lines fit, save memory and
make games run faster.




T S S R R P S S A o o e R A S A P el
ViC-20 PROGRAM x

Listing 1 — set up graphics

S PRIMT"Is[eieRBRFLEASE WAIT WHILST THE GEAFHICES ARE FIXED"

18 POKES2: 28 -POKESG; 28

19 FORI=F168TO7E7S POKE]I . PEEE L I +256688 ) :HEXT

28 FORI=F168TOVETS READA: IFA< -1 THEHPOEETL , A: HEXT

48 DATAS.28.,8.28,28.,28.8,8,9,22,18,60,92, 28, 34,65

45 DATALE, 184, 80,68,58. 56,568, 1320,48.48,48.,42, 48,48, 48,48

S8 DATAB. 8,254, 254,170,170, 178, 1768.,24,56,84, 146,162, 33,338

o5 DATA24 .48, 112.248,156,14.,7,3.255,153,153. 153,153,153, 133,255

8 DATAB.8,1932,192.96,96,48,48,20,20,37,41.41 .48, 235, 255

o DATABE, 68,66, 60,40,408, 28,20, 255, 222,148, 220,220, 1468, 2280, 255

78 DATAZ2SS.,122.49,59.,59.,49,59,255, 255,255,248, 128, 60,36, 15,255

o DATARZ2S5S,606,30,15, 135, 195. 225,255, 14, 17.63, 224, 224,62, 17 . 14

a8 DATA192:112,28,:7.3.,14,56,224.8,0,28.255,:127.8.8,8.,.-1

28 REM [CLE]

1668 PRINT"" :POKEZE872. 152

181 FPRINT" #ss$$¥$$fRAFUNZEL S dksEss"

182 PEIWNT"@mer=RYE EAPUHNZEL FEOM THE TOWER.CHATCH THE COMESRAZORS AMD HAIR™

163 PRIMT"®/OLU GET FIVE FPOIMTS & REAPUNZEL S HRIRE GREOMWS A LITTLE FOR ERCH OHE"
1684 FEIMNT"MHMISE FIVE OBJECTS AMND THE SCISSORS WILL COME™

185 FREINT"® IF RFEAFPUMZEL- S HAIR FEERCHES THE EOTTOM OF THE TOMWER.A BOMUS OF 18
@ IS GIVEHW"

186 FPEINT"iEs$$fFPEESS SPACE BAREREE%"

187 GETA$: IFA+=""THEM1&B7Y

162 PREINT"I"mTHE =FEED OF THE GAME IS DETERMIWMEL EBY THE"
FPRIMT" HO. OF SCEEEHMS THAT - HHYE EBEEW COMFLETELD. ™
FEIMT " fssdssssessisds b ISE THESE EEYS TO MOVE"
FRINT "kl = -LEFT"

FEIMNT"shEkRI /“-FEIGHT"

FEMLZ CRSR DOWHMILBLUICRYS OHICREDICRYS OFFILCEBLUI]
FREINT" dilz¢$++ 3 FESS SPACE BAREZEEE"

FOKE122,8: WAIT128. 1

PRINT"IMEFPRESS SHIFTA/RLUM TO LOAD FAET TMWO"
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Listing 2 — main game

2 POKE3&E73.56 POKESSH, 128

2 REMLCLR]

18 PRINT"" :M=8155:H1=7772 :H=8:FOKE362863, 255

12 FORI=7P722TOBBSESTERPZ22 -

14 POKEI. 11 :POKEI+1.12 'POKEI+CO.6 :  POKEI+CO+]1.E8 ' HEXT

16 FORI=FVaaTO21485TERZZ ' FPOKEL, ¥ POKEI+15, 7 POKEI+CO, 7 POKEI+1S+C0, 7 NEXT

182 POKEYYV1,18:POKEYT45, 5 POKE324921 ., 15 :POKEZ8489, 15 : POKETTS8, 2 : POKEFTSA+C0. &
19 POKEY 772, 3 POKE7?72+C0, @

28 POKEM.&:FOKEM+CO. A

1686 D=INTC(EHDC1 %1 322477E3

118 S=IHTCRHDC1 2 %23+1

1268 J=IHTCRHDC1 2#33+4: IFS=1THEN19G

148 FPOKED. 32: IFFEEECD+2322<>32THEH1 VA

158 D=0+22 :POKED..J:POEED+CO, &

155 POKE128,8:FORDL=GTON: HEX

1e8 IFDS8163THEHFOKED, 32 :S=3:H=H+1 :SC=5C-1 : GOTO2Sa

165 GOTOZzEH

178 IFPEEK(D+233=10RPEEK{D+233=10RPEEE{D+232=2THENFOKED, 32 : GOSUB366 : 5=3 :GOTO26a
188 S=1:GOTO2&H

1928 POKED. 32:IFPEEECD+21 »<32THEHZ 3G

2aa D=l+21:FPOKED. J:POKED+CO, @

205 POKE123,8 :FORDL=GTOH: NE=T

218 IFD2163THEWFOKEED ., 32 5=2 H=H+1 : GOTO2 68

228 GO0TOZeA

=38 IFFEEECD+Z1 2=A0EPEEE{D+Z21=10FFEEK{D+2]1 2 =2THENFPOKED . 22 : GOSUR206 : 5=3 : GOTO260
248 S=2:GOTO2Ee8




Ze8 IFHFSTHEMH=1 ' GOSUEZ48

262 GETA%#: IFA¥="Z"THEHZT4

=7a IFA%="""THEHZE&

273 OMSGOTO196, 148, 186

274 POKEM. 32 :M=M-1:IFM=214STHEHM=C143

2w POKEM. 2 POKEM+CO. &

Zve OMSGOTO126, 148, 168

=28 FOEEM. 32 ' M=M+1: IFM=2163THENM=21&2

2oo POREM. 1 :FOEKEM+CO. 8

=28 OHSGOTO1Z8, 146, 166

208 Hl=H1+22

=18 IFHI=20c8aTHENZE6

228 FOKEHL ., 2 POKEHI+CO. 6

323 ZC=SC+5

226 FOKEZ627E, 18 POKEZSSTS, 128 FORI=ATOZ68 : NEXT : POKEZE878. 8 POKE=6875. 8
238 FEETURH

248 Hl=H1-22:HZ=H1+1

2o POKEHL . 32 "H1=H1-22

225 IFHICFPSATHEHSEE

Sbld FORR=ATO4  POKEHZ, 15 :FPOKEHZ-1, 16 : FOKEHZ+C0, 2 POKEHZ-1+C0. 2
aed FORY=GTOZ8E  HEXT :POKEHZ2-1, 17 FORY=8T0208 : HEXTY ., ¥
2388 POKEZeS7VE, 18 :13=255

228 FORK=H1+344TOSB58STEFZZ

488 FOKEX,S5: POKEX+C0, 8 - POKE3GETE, &

428 FORY=1TOLSE :HEXT :POKERX. 32 : @=0-8 :HEXT : POKE2E87E . @
429 POKEHZ. 32:FPOKEHZ-1,22

428 RETURH

egre, |

LI

208 POKEZ&278, 18 FORI=20ETO1Z85TEF-1 - FOKE!
8681 FORR=1TOZ28: HEXTR. I -FOKEZRE7E. B

284 REMICLRILCRZR RIGHTICLZ CRSE DOWHICELEILRYES OH]

285 PRINT"E[EERIEAD LUCE YOUYE CUT OFF FAFLUMZELS HERD™

582 TFSCIBTHENSC=8

2168 PRINT" seERiE/OUR SCORE:-"5C:50=4

214 REMLZ CRSE DOWHILELLIILENS OH]

315 FPRIMT"MEZEFPRESS AHY EEY TO PLAY"

Sle FOEEL12E.8

Z2d GETES: IFBSL""THENSZE

221 REMCHOMEICELUIC14 CRSE DOMHI]

222 PRINT " sEHHHHHHNHHHHHHEHEEEHHEN " PR TH T HHNHHHHHMHHEENHENS MNPV
24 FORM=@TOZ88 :HEXT

225 REMLHOMEIC14 CRSE DOKWH ]

26 PRIMT"spMMMrMMafmmMAMbfrseeme ' PRINT " sielaiaealaaiaaraiaieer e eraraereeaceearaeaem
gze GOTOEza

=28 RUN ,

@8 POKEZESTE, 15 FORI=1TOSH: POKEZEETE, (INTCRHNDC1 ) #1250 +1280

232 FORO=GTOL6:HEXTO, I :FOKEZEE/6. &
284 C=128: CO=3a720
965 FORI=OS1TOF7SISTER-22 'FOKEL. 2 :POKEI+C0, 8 FOKEZSSY6. U

i FORW=ETO28 : HEXT 'POEE] , 22 G=0+7 :HEXT FOKEZ&27VE. 8

FRIMT"arereREIRELL DOME " PRIWT"EERISYOL SCORED: -"SC+168
FEIMNT"MNSWRESS SFACE ERE FOE THE HEXT SCEREEH"

538 POKE19=.6

248 GETEF ' IFBF< " "THENZSG

942 PRIMT"sE2HMHHHEHHEHHEHHEFHEHHHENEY © PRTHT " sIasIsalaTa]aTsIalale kM M HHHHNENHENNNHNRHMEHNE
244 FORM=TOZEa:HEXT

46 PRINT " sMrrmrtammmEEameeieepee PR INT " slle]alalalaIaIaTaIas 1t rr et e e
248 GOTO2448

250 SC=SC+186: H=H-5:G0OTO1&
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A fast moving, pure
Mauchine Code action
game, with Chocabloc
our hero trying to sort
out some Real Cool
Choc Bars — until every-
thing goes crazy and the
action 1s on!

Arcade standard.

rully Featured.
Excellent sound and
graphics.

VIC 20 8K or 16K
expansion.

Keyboard or Joystick.

£6.50

Time is important.
Accuracy essential.
Courage mandatory.
But, above all, Nerve
is the prime attribute
needed for your
mission as an agent
in the crack S.M.U.
A Superb Arcade /
Graphical Adventure.
VIC 20 8K or 16K
Expansion. Keyboard
ar Joystick.

= MEGAWARZ

Where does your fantasy
go'when your mind leaves
your bBody ?

Megawar?z will take you
there you can be sure,
High resolution, multi
colour graphics.

Sprite graphics.
Synthysound.,

Pure Machine Code
action.

Arcade Standard.

A magical planetary

trip.

COMMODORE 64

Keyboard or Joystick.

£7.50

Mail order — despatched by
return, post-paid. Please

" ean addictive
game,..the Graphics
are very good indeed
...there’s also a lot of
very good programm
NG Persomal Comigube
MNews. Dec22-Jan 4 1984,
Can you use the very
sophistocated defence
set-up to beat off the
CUnNMng Swaigmern ?

Pure Machine Code
Action F11F|\,r F ot
auperh colour and
Gragshics.

A game with a dillerence
Any VICZ20 Joystick.
COMMODORE 64
Keyboard or Joystick,

£5.50: £7.50

make cheques/POs payable

to:

Selected titles are available

PARAMOUNT SOFTWARE

T at BOOTS, JOHN MENZIES, |
with the rest, NOw run with Cﬂ'mputer stores nationwide. CHOCABLOC £6.50 I ] b I 1 L e S
the best. Dealer, export and OUTBACK £6.60 [ ] (AdHress....coommmmesmmmmammsarasaess
Machine_l‘:ade action. distribution enquiries to RDUTBACK B E7.50 ' [ i ommsssasases s sesamaasnemmsnnns
Superlative sound. Bob Horsham
Creative Colour. {F'Elramuunt} COUNTDOWN £550 []
fA qua;iw programme Tel: 0642 604 470 (day) MEGAWARZ £750 []
rom Paramount. 0642 316 211 (night)

Any VIC 20. Joystick. Authorised distributors: RIREER £5.90 L

Centresoft Lid. — Tel: 021 520 7591

Tiger Distribution - Tel: 051 420 8888 | enclose cash/cheque/P.O. for £.....cocvmiirrennnss

Pilonmist Ltd = Tel: 0824 264412

Websters Software Ltd - Tel: 0483 62222 Overseas orders please add £0.50 per item

£5.50
A i |




Quality And \
9 /nnovation

Over 100 screens of superb
arcade action!

) COMMODORE Bt £7.95
y/ Also available on Disk at £9.95
1

"y - T - e T i
iy |y - e ;
e L e T

TRADE ENQUIRIES: ANIROG SOFTWARE LTD. 29 WEST HILL DARTFORD KENT (0322) 92513/8
MAIL ORDER.: 8 HIGH STREET HORLEY SURREY 24 HOUR CREDIT CARD SALES HORLEY (02934) 6083
PAYMENT BY CHEQUE P.O, ACCESS/VISA



