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TEL ELECTRONICS

256K SUPEROM
EXPAN DER

Select instantly from 8 sockets

Program your own EPROMs using
our EPROM programer.
No need to have lots of cartridges

- just make a selection from the
Superom menu.
Fully menu driven on power up.
Select any slot under software
controls.
Unigue EPROM generator feature
will take your own programs - basic
or m/c & turn them into autostart
EPROMSs. (EPROM burner required).
[_] Accepts 2784,/27128/27256

EFROMSs.

] On board unstoppable reset.
] Om board operating systems - no
programs to load.

ONLY £29.99
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RESET CARTRIDGE

_| Unstoppable reset button.
NOTE:- user port cheaper type reset
buttons offered by others are not
unstoppable.

[[] Resets even so called "unstoppable”
pmpl.nu.

] Add pokes from magazines etc,

:| Fits in cartridge port.
_] Simply plog in.

ON EY ES: 99

3 SLOT
MOTHERBOARD

SAVE WEAR & TEAR ON YOUR
EXPANSION PORT

Accepts 3 cartridges.
Switch in/out any slot.
Onboard safety fuse.
Fully buffered.

High grade PCB.

Reset button.

ONLY £16.99
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which accept up to 32K EPROM each.

MIDI 64

FULL MIDI INTERFACE FOR THE
64/128 AT A REALISTIC PRICE.

_:l MIDI in/MIDI thru/2 x MIDI out.

] Compatible with most leading
software packages.

ONLY 529 99

DIGITAL SOUND
SAMPLER

[_] The new sampler allows you to
record any sound digitally into
memory & then replay it with
astounding effects.

Playback forwards /backwards with
echo/reverb/ring modulation.

Now with full sound editing module
to produce outstanding effects.
Full 8 bit D to A & ADC conversion.
MIDI compatible with sultable
interface. (1.e. Datel unit for
£29.99, see ad.).

Live effeets menu includes real
time display of waveforms.

Line in/mic in/line out/feedback
controls.

Powerfull sequencer with editing
features.

Load/save sample.

Up to 8 samples in memory at one
time.

Tape or disk [please state].
Complete software /hardware
package.

ONLY £49.99
COM-DRUM

DI{H TAL DRUM SYSTEM

Now you can turn your digital sound
sampler into a digital drum.system.
& digital drum sounds in memory at
one time.

Complete with 3 drom kits.

Real drum sounds - not synthesised.
Create superb drum rhythms with
real & step time.

Full editing. Menu driven.

Cutput to hi-fl or through TV
speaker.

[[] Load/save facilities.

I.')NL"I‘r £9.99

STATE TAPE OR DISK

COM-DRUM EDITOR

] 24 drum sounds supplied on disk to
enable you to construct your own
drum kit.

] Re-arrange sounds supplled with a
Com-Drum to make new kits.

[] Load/save facilities.

ONLY £4.99 pisk ONLY
DATA RECORDER

Quality Commodore compatible
data recorder.
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Pause control, counter, ete.

Suitable for 64/128.

OO0

Send now for quick delivery.

ONLY £24.99
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ONLY £24.99 cOMPLETE

DEEP SCAN BURST NIBBLER™

The most powerfull disk nibbler
available anywhere, at any price!
Burst Nibbler is actually a two part
system - a software package & a
parallel cable to eonnect the 1541/
1570/1571 to 64/ 128 [state type).
What gives Burst Nibbler it's power?
Conventional nibblers have to
decode the data from the disk
before it can transfer it using the
serial bus - when non standard data
s encountered they are beat. Burst
Mibbler transfers data as raw GCR
code via the parallel cable without
the need to decode it s0 you get a
perfect copy of the original.

® will nibble up to 41 tracks

® Copy a whole disk in under 2
minutes ® Full instructions

® Regular updates - we always
ship the latest ® Fitted in
minutes - no soldering usually
required ® Full or 1/2 tracks

# No need to buy parallel cable if
you have Disk Demon/Dolphin etc.
® Cable has throughbus extension
for other add ons.

[] Wether to choose FastHack'em or
Burst Nibbler? Fast Hack'em is
unbeatable value as an "all rounder”
- with nibblers, 1 or 2 drive copy,
format, flle copy, 1571 copy ctc.
ete., so if you have a more general
requirement perhaps Fast Hack'em
is for you. Burst Nibbler is a pure
nibbler second to none, for the
reasons stated. So if it's just
making backups you are interested
in, there is no other product to

beat it!
SOFTWARE CABLE
ONLY £12.99 ONLY £14.99
NOTICE 1988 COFYRIGHT ACT
DATEL ELECTRONICS Lid. neither authorzes or condones the use of it's products to
reproduce copyright material. It is illegal to make copies of such material withouw the
expressed consent of the copyright owners or thier licencees
MODEL & ROBOT CONTROL
MADE EASY,
] 4 output channels - each with
onboard relay.
_] 4 input channels - each fully
‘buffered TTL level sensing.
] Analogue input with full 8 bit
conversion.
[[] Voice input for voice control.
|_] Software features:- test mode/

analogue measurement (voice
activate/digital readout ete.

ONLY £39.99

INCLUDING HARDWARE/SOFTWARE/
MIC. ETC,(STATE TAPE OR DISK).

TOOLKIT IV

THE ULTIMATE DISK TOOLKIT FOR THE 1540/1541.

J
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COM 2

A disk toolkit is an ahsolute must
for the serlous disk hacker. Toolkit
IV has more features than most for
less.

DISC DOCTOR V2 - Read & write
any track & sector including exira
& renumbered tracks. Repair
damaged sectors. Look underncath
read errors.

HEADER/GAP EDITOR - Decodes &
displays ALL header information
including off bytes & header gap.
Rewrite the entire header & header
gap. Renumber sectors. Also edit
any sector tail gap.

DISK LODK - Sort directory,
Recover lost files. Diaplay file start
fend addresses. Disassemble any file
program directly from the disk to
SCREEN or PRINTER including
undocumented opcodes. Edit Bam.
FAST FILE COPY - Selective file
copy. Works at up to 6 times

normal speed.

_l FAST DISK COPY - Copy an entire
disk in 2 minutes or less using
single 1541,

|] FILE COMPACTOR - Can compact
machine programs by up to 30%.
Save disk space, Compacted
programs run as normal.

] FORMATTER - 10 second format an
entire disk or format any individual
track or half track O to 41. Re-define
any of 30 parameters to create or
recreate unique disk formats.

j_] ERROR EDIT - Quickly find &
recreate all read errors including
extras & renumbered tracks or
sectors & half tracks from O to 41,
Even recreates data under errors &
allows you to redefine any
Necessary parameters.

ONLY £9.99
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CLQN%MASTEH

The most effective tape to tape

back-up board available.

Makes perfect backups of your tapes

easily & effectively!!

No user knowledge needed at all,

On board TTL logic circuitry

actually shapes the program &

sends a perfect signal to the record
cassette - producing a copy better
than the original in many cases.

L.E.D. indicator shows when data

is being transferred to avoid

exessive tape winding.

] Works with almost any program

including multi-loaders, turbos &

even very unusual type turbos.

Requires access to two CBM

compatible data recorders.

[_] Simply press ‘Play" on one recorder
& press ‘Record' on the other -
that's it!

[J] You ean even make a backup while

you are loading the program.

[l This is a total hardware solution -
no programs to load - the results
are stunning!

ONLY £9.99
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TURBO ROM I IS A
REPLACEMENT FOR THE
ACTUAL KERNAL INSIDE
YOUR &64. IT PROVIDES
SUPERFAST LOAD/SAVE
ROUTINES.

[] Loads most programs at 5-6 times
normal speed.

[] saves at 5-6 times normal apeed as
well.

[ Improved DOS support including
10 sec. format.

|:| Programed function keys:- load,
directory, old, ete.

|_] Return to normal kernal at a flick

of a switeh.

FCOFY-250 block file copier.

FLOAD-special 1/0 loader.

Plus lots more.

Fitted in minutes - no soldering
usuallly required. (On some 64's
the old ROM may have to be
desoldered).

ONLY £14.99
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BLUE CHIP DRIVE

[ External power supply for cool
operation.

[] Even works in 1571 double sided
mode (128 mode).

[] Fully C84/128 compatible.

[_] This drive is now probably the most
compatible drive available for the
Commodore. More so than even
Commodores own "1541C".

[_] Supplied complete with all cables -
no more to buy.

[_] At last, a top quality drive at a
sensible price.

ONLY £129.99
ADD £5.00 FOR COURIER
DELIVERY

ULTR.& CRUNCHER

The ultimate cartridge based
program compactor.

:| Compacts by up to 300!

] 3 compacting programs on one
cartridge.

] Fast loading/saving routines.

[] Full DOS support including fast
format.

ONLY £12.99

on cartridge

Available as chip only for
256K Superom Board frr

ONLY £7.99

FAST HACK'EM""

[} Multi Module Disk Nibbler - all on
the one disk.

[_] Single 1541 Nibbler - Copy an entire
disk in just 2 minutes.

_] Super fast File Copy - typically
copies an average file in under
B seconds.

[_] WMo other product is such a good
"All Rounder" at this incredibly low

price...

ONLY £9.99

SMART CART

] 32H pseudo ROM.

[_] Lithium battery lasts up to 5 years.

[] simply load the program you require

- then flick the switch. The cartridge
can then be removed just like a
ROM cartridge.

] Make your own, cartridges ineluding
autostart types - without EPROM
burner. 32K version = 4 x 8K pages,

'] Some knowledge of M/C is helpful -
but full instructions included.

] 1/0 2 slot open for special
programing techniques.

ONLY £29.99
RAM DISK

[ Turn your Smart Cart into a 32K
Ram /disk.

] 32K of instant storage area for
flles/programs.

[[] Disk type commands:- load, save,
direetory, scratch.

[} Program data retained when
computer is switched off!

[] Full command set with instructions,

ONLY £9.99

EPROMMER 64"

] A top quality, casy-to-use EPROM
programer for the 64/128.

[} Fully menu driven software/
hardware package makes

programing /reading /verifying /
copying EPROMs simplicity itself.

:l Will program 2716, 2764, 27128 &
27256 chips. 12.5, 21 or 25 volts.

[] Fits into user port for maximum
compatibility with cartridges/
Superom Board ete.

[] Full feature system - all functions
covered like device check/verify.

] We believe Eprommer 64 is the most
comprehensive, most friendly & best
value for money programer available
for the 64/128.

|] Ideal companion for Superom Board,
Cartridge Development System, our
kernal expanders or indeed any
EPROM base project.

[[] Comes complete with instructions -
plus the cartridge handbook,

ONLY £39.99
COMPLETE

BLAZING PADDLES

A COMPLETE LIGHTPEN/GRAPHICS ILLUSTRATOR

PACKAGE.

] A fully Icon driven graphics
package of a ealibre which should
cost much, much more,

] Complete with a fibre optical
lightpen system for pin point_
accuracy.

[l Pictures can be saved from ‘Action
Replay’ & edited with Blazing
Paddles.

[_] Blazing Paddies will also work with
many other input devices
including:- Joysticks, Mice,
Graphics Tablets, Trackball, etc.

ALL ORDERS NORMALLY DESPATCHED WITHIN 48 HRS

HOW TO ORDER

] Multi feature software Including:-

# Range of brushes & Alrbrush

#® Rectangle @ Clrcle

@ Rubberbanding @ Lines

® Freechand ® Zoom mode

@ Printer dump # Load/save

# Advanced colour mixing - over
200 hues! ® Cut & paste allows
shapes /windows /pictures to be
saved to/from tape/disk.

ONLY £24.99

COMPLETE BLAZING PADDLES &
LIGHTPEN

BELAZING PADDLES OMLY

£12.99

BY PHONE

Nt =

0782 744707
24hr Credit
Card Line

BY POST
[:,f\

Send cheques/POs made
payable to
"Datel Electronics"

0 ?82 744292

UK ORDERS POST FREE
EUROFPE ADD £1
OVERSEAS ADD £3

PRICES AND SPECIFICATIONS CORRECT AT TIME OF PRESS
AND SUBJECT TO CHANGE WITHOUT NOTICE

CALLERS WELCOME - Please reserve goods by telephone prior to visit,

DATEL ELECTRONICS LTD., FENTON INDUSTRIAL ESTATE
GOVAN ROAD, FENTON, STOKE-ON-TRENT, ENGLAND.

SALES ONLY
0782 744707

COM 2

TECHNICAL ONLY
0782 744324
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PLUS/4 +

FourGround!

tethered spacewalk, Carl Lewis takes

four gold medals in the Summer
Olympics, Desmon Tutu wins the
Nobel Peace Prize, and Commodore
introduce the Plus/4 computer. All
right, so maybe the advent of the Plus/
4 did not have guite the same impact,
but its arrival did create something of
a stir in the microcomputer world. The
magazine Your Computer described
the machine as a “QL-Basher” and
suggested that the Plus/4 could replace
the BBC Micro in school and business
because of the powerful CBM BASIC
V3.5 and the integrated business
software. Unfortunately, these ambi-
tious claims were not to be fulfilled.
In recent times the Plus/4 has lost the
support of most software houses, and
has sadly slipped into relative obscur-
ity., Even so, the Plus/4 did have
considerable, if short-lived success in
both the UK and, perhaps more
importantly, in Germany and the
USA. I was convinced myself of how
many people are still using the machine
by responses to a bug which appeared
in a program of mine published in
Your Commodore last year. I received
numerous letters from as far as the
States and Holland, and was
impressed by how many people had
actually had a go at solving the bug,
rather than justing writing for help.
Although largely forgotten by the
software industry, the Plus/4 is still
far from dead, five years after its
conception, and now it has finally
received the recognition it deserved, in
this form - an area of the magazine
set aside soley for the Plus/4 compu-
ter, and the name — FourGround!

1 984 — the year of the first un-

Aims of The Series

When 1 was approached by Your
Commodore to write this series on the
Plus/4 1 accepted immediately — the
Plus/4 is simply the most friendly,
useable machine I have ever come
across and has been disregarded for
far too long. However, when [ started
to think of some ideas to write about,
I realized the enormous job I had taken
on. The fact is that the Plus/4 excels
in so many things, and has so many
different uses from business to games

playing that it is hard to target any
one area of interest. If I confine myself
to machine language programming I
may alienate the Basic-only pro-
grammers, and of course I mustn’t
forget those who use their Plus/4
mainly for playing games. I have
therefore selected a number of aspects
of the Plus/4 which I consider to be
definitive of the computer, and intend
to cater for as many diverse interests
as possible. If demand is high enough,
I would also be happy to run a “Plus/
4 Problems™ type section. If you have
any ideas, suggestions, questions or
requests, please write to me at the
address shown at the end of the article.
If you require a reply, please do include
an S.A.E.

Having got the introductions over,
I thought that this month rather than
leaping straight into a new topic, we’d
take a look at what the Plus/4 offers.
What follows is a brief overview of
the Plus/4 system, and an inventory
of those features of the Plus/4 which
will be covered in this space in future
issues of the magazine. Because the
Plus/4 has so much to offer, the less
obvious aspects of the computer are
often forgotten. This month’s overview
should act as a memory refresher and
a taster of subjects for future coverage.

An Overview Of The
Plus/4 Computer

The Plus/4 computer has essentially
three modes of operation - running
Basic programs, running the built-in
business software, and running com-
mercial or the user’s own machine-code
programs. The dialect of Basic pro-
vided with the machine is not the C64’s
old Basic V2.0 which goes back to
CBM PET and VIC-20 days, but is
a far improved version 3.5. The main
difference is the provision of com-
mands to handle graphics and sound,
which had to be performed using
endless strings of POKEs on the Plus/
4’s big brother, the C64. In addition,
it is possible to write far more elegant
and structured programs in Basic 3.5
because of the DO...LOOP structures
omitted in the earlier versions of
Commodore Basic. The set of graphics
commands included are as complete
a collection as can be found on any
computer. Basic 3.5 also offers com-
prehensive “house-keeping” facilities

YOUR COMMODORE august 1989
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Plus/4 Past and Present...
By Mark Everingham

like program renumbering and auto-
matic line numbering which along with
a set of eight redefinable function keys
make programming in Basic simplicity
itself. Commodore’s enhanced full-
screen editor found on the Plus/4
means that prototyping of screen
displays is easy, and program editing
fast and reliable. Although Plus/4
Basic is not the speediest language
known, its importance and usefulness
should not be underestimated. By its
use of ROM/RAM paging, Basic can
use the full 64k RAM of the Plus/
4 computer. However, arguably the
most useful aspect of Basic 3.5 is that
it offers unique routines which allow
the machine-code programmer to
easily add new commands to the Basic
language. This means that there should
never be any need to use unfriendly
POKE:s and SYS calls. Unfortunately,
like so many of the Plus/4s other
features, the extension of Basic does
not seem to be documented in any
books or manuals, so you can expect
a full expose in the coming months.

The second major mode of Plus/
4 operation is its built-in “3+1%
business software: the integrated word-
processor, spreadsheet, database and
graph software. Too often this aspect
of the Plus/4 is totally disregarded, yet
while the software is a bit spartan, it
is useable and with a little ingenuity
it can be made to perform a wide range
of extra functions due to Commo-
dore’s generous use of RAM-vectors.
I shall be presenting in FourGround
programs which overcome the lack of
word-count, copy quantity when
printing, apostrophe conversion as
well as providing more complex
functions such as control-code han-
dling and facilities for the insertion of
screen pictures into documents just like
the graphical word-processors availa-
ble on the Amiga.

By far the most interesting and
powerful aspect of the Plus/4 is
machine-code, otherwise known as
Machine Language or Assembly Lan-
guage. Because of the Plus/4’s built-
in machine-code monitor TEDMON,
the Plus/4 is the perfect machine on
which to learn machine language. The
7501 Processor in the Plus/4 is easy
to learn and powerful in its simplicity.
The inclusion of a Kernel ROM in the
Plus/4 makes device handling, disk-
drive access and printer control easy
to grasp. Machine language regretta-
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bly has a certain stigma attached to
it, having gained the reputation of a
language beyond the reach of normal
mortals. This is not the case - machine-
code can be simple and rewarding to
use, The problem is usually a bad
method of teaching, so I shall be
presenting a readable, easily under-
stood introduction to this fascinating
aspect of Plus/4 computing some time
in the future.

Of course, possibly the most
important aspect of Plus/4 machine-
code 1s correct use of the TED chip
which replaces the VIC chips found
in the older C64 and VIC-20 machines.
The TED chip is a complex graphics/
sound handling chip which offers a host
of features:

High-resolution Text; Multi-colour
Text and Extended Mode screen
displays; 121 colours and redefinable
character-sets of either 128 or 256
characters; Hardware controlled flash-
ing and text reversal; High-resolution
and Multi-color graphics modes with
facilities for split-screen operation;
Hardware smooth scrolling in both
text and graphics modes; Raster
(Screen Position) interrupts; Timer
interrupts at speeds of up to I Mhz and
three hardware timers; one reloadable;
Full ROM/RAM paging and facilities
for paging internal 32k
Firmware ROM chips; Two
channel sound output and white
noise generator... The list could
go on for ever. Thre are simply
so many features that while
most people understand
the basic principles,
they do not appreciate
just how versatile
even the simplest
funciton can
be when used
in unconven-
tional
ways.

As an
example,
try
entering
this listing. On
running the program, a set of
concentric rings will be drawn and then
the screen should begin to flash wildly.
Now depress the [SHIFT-LOCK] key
-~ Not something you'd normally do
when running a program. Immediately
you should see the chaos resolve into
a pattern of colours gliding effortlessly

e e Y P P R e TR W P s

10  COLOR 0,2:COLOR 4,1,0:
COLOR 1,1,0

20 GRAPHIC 1,1:P=1

30  FOR R=0TO 90 STEP 10

40  CIRCLE 1,160,100,R:P=-P

50  IF P=1 THEN PAINT
1,160,101-R

60 NEXTR

70  COLORO0,1,0

80 GRAPHIC I:GRAPHIC 3

90  GOTO 80

up the background of the screen;
amazing when you consider that the
whole special effect is being produced
by just three Basic commands and
not a spot of machine-code in sight.
So how does the program work? If you
stop the program and type GRAPHIC
1 you'll see a pattern of black and white
rings, but in GRAPHIC 3, the same
pattern becomes different colours in
the Multi-color mode. Normally,
switching between the two screens just
causes the display to flicker. Depress-
ing the [SHIFT-LOCK] key, or hold-
ing down any other key makes the
Plus/4’s interrupts run a bit slower as
the keyboard is scanned. This in turn
brings the speed of flicker down to a
rate close to the TV picture updating
speed, resulting in the rolling colours
effect. OK, so it’s really just a gimmick,
but from the obscure use of a simple
function, we've learnt something about
graphics modes, keyboard scanning,
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interrupt handling and TV Picture
Handling (or the ubiquitous Raster).
It is often unconventional little pro-
grams like this which teach you the
most. So, if you have any interesting
short programs, send them in!

To complement such Plus/4-
specific subjects, 1 should like to
include features on computing pre-
viously not tried on the Plus/4, but
fully within its capabilities: Simple
artificial intelligence and strategy
programming for example. Another
subject that you can be sure of
coverage in the near future is the
mandelbrot set and the whole field of
fractal and chaotic maths. This exhi-
larating new area of computing has
usually been confined to the Amigas
and PCs of the world, but some
beautiful effects can be achieved with
incredibly simple Basic programs on
the Plus/4, with its 121 colours adding
a whole new dimension to the subject.

The Plus/4, as I have tried to
demonstrate by this brief overview has
a wide scope of ability for any interests,
I hope I have whetted your appetite
for things to come. Next month we’ll
kick off with something a bit more
substantial. Remember, this section of
the magazine should be for you the
Plus/4 Owners, so please do write in!
The address for any letters is:-

FOURGROUND

17 Collingwood Road,
Redland,

Bristol BS6 6PD.
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PD For All

ome of the best software available

for the Commodore range of
computers is available in the Public
Domain. This is software that is freely
distributable, as long as only a minimal
charge is made for the disk and
handling.

Kingsway Computer Services has
informed us of the availability of its
free PD catalogue, showing just what
software the company is offering.
Programs are availble on disk only,
and cover a large range of subjects such
as FEducation, Utilities, Home
Accounts and Games. PD disks are
available for the Plus/4, C64 and
C128.

For your FREE Kingsway PD
catalogue either write or telephone
Kingsway Computer Services at 140
Rushdale Road, Sheffield, 58 9QE.
Tel: (0742) 588429,

Over the Top?

e Gale Marking are launching

four new joysticks, including a
top-of-the-range stick that boldly goes
where no joystick has gone before by
giving the games player not only six
fire buttons and an autofire with speed
control, but also a built-in digital
stopwatch. The three joysticks range
in price from £8.95 to £19.95.

w

For Book Worms

robably the best known UK pub-

lisher of Electronics and Compu-
ter books in the UK is Bernard Babani.
A selection of the company’s massive
range of small paperback books can
be found in most good book shops.
Well, you may like to know that you
can now obtain a free copy of their
1989 catalogue, giving information on
all of their titles, ranging from Secrets
of the Commodore 64 to the Electronic
Caleulator User's Handbook.

For your free catalogue write to:
Bernard Babani (publishing) Ltd. The
Grampians, Shepherds Bush Road,
London W6 7NF. Tel: 01 - 603 2581.

New Names for

Imageworks

nthony Taglione and Pete James,

better known as Starlight Soft-
ware’s authors of the 8-bit games Red
[.E.D. and Deathscape, have found
a new home with Imageworks. Blood-
wych, the team’s first 16-bit game,
should be out any time now on the
Amiga, and a C64 version will soon
follow.

Bloodwych is a fantasy role-
playing game, but the horizontally split
screen which offers a two player mode
adds a new dimension to this genre
of game.

Cheaper Lasers

Buying a Laser printer is normally
an expensive business, but Qume
has just launched a unique upgrading
scheme to ease the purchase of their
CrystalPrint WP and Series 11 prin-
ters. The user can buy a CrystalPrint

Yes, readers, a quartet of De Gale joystics are going for a swim...

YOUR COMMODORE august 1989
8




NEWS

WP at £995 for basic text editing, and
upgrade it to a series 11 when text and
graphics are required. The series 11
(£1,495) and the WP can be modified
to the top of the range Publisher
PostScript language compatible,
which retails at £2,999,

Bunk Desks

DS Industries seem to have found

a solution to overcrowded offices
with the introduction of a new two-
tier workstation. The two tier system
is designed for use in computer rooms
where space is at a premium, and there
are a large number of terminals
around.

Taglione and James, authors of Bloodwych

Star’s new range of very competitively priced 24-pin printers

Seeing Stars On Site

II' you require high quality output
from your dot matrix printer, then
you really need to get half of a 24 or
48 pin printer. Now Star are going to
hot up the market by offering a range
of 24 pin printers with an output
quality that’s equal to that of a 48 pin
printer. The company is also offering
12 months on-site parts and labour
warranty. Until recently, a 48 pin

printer could cost you in excess of

£2,000. Now Star has brought prices
for 48 pin quaity to below £600.

Prices for the new printers are £599
for the 10 inch XB24-10, and £789 for
the 15 inch XB24-15. Both these
printers have a Super Letter Quality
mode offering a character matrix of
48 * 35 dots, the equivalent resolution
of many 48 pin printers. A range of
17 fonts are supplied as standard with
the printers, and more can be pur-
chased as you require them. A colour
option is also available for both
printers.

For more information contact Star
at Craven House, 40 Uxbridge Road,
London W5 2BS. Tel: 01-840 1800.

New Fonts For Lasers

f you can own a HP or IBM laser

printer for use with your computer,
then the price of new font cartridges
has probably put you off buying new
fonts for the printer. Now C.ltoh is
offering a new range of font cartridges
that are compatible with IBM and HP
laser printers. They cost around the
same price as the “real” cartridges, but
offer twice as many options. C.ltoh
are also willing to make guotes for
people who want their own fonts on
cartridge.

The font library . consists of 12
cartridges, all ideally suited for use
with C.Itoh’s C-15 printer and scanner.
Once a picture or design has been
scanned or merged with text, the whole
effect can be maximised by using
interesting fonts from C.Itoh’s library.

C.Itoh’s range of IBM and HP compatible font cartridges - twice as many options

YOUR COMMODORE august 1989
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Bloodwych - adventure in a 3D castle
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Fantasy role-playing games are
about to become twice as good!

That’s the claim of Image Works as
it adds the final touches to its game
Bloodwych, which allows two players
to control two parties while exploring
the same 3D castle. The castle in
question is crawling with monsters to
slay, tunnels to explore and mysteries
to solve, and also hides four crystals

that together offer the choice to banish
evil or make it prevail forever.

A horizontal split screen will keep
the two parties apart and allow them
to explore the castle at their own speed,
but they are sure to meet somewhere
in the darkness.

Adventurers will be able to explore
the world of Bloodwych on the Amiga
from the end of July, and then later
on C64 and PC computers.

Bond is Back

s you probably already know,

James Bond is back in a hard-
hitting new film, and the game of this
film will shortly be published by
Domark. Licence to Kill, that is the
film, the C64 game, the Amiga game
and the PC game, will all be released
simultaneously in June. The new Bond
plot centres around 007 personal
vendetta against the drug baron
Sanchez.

According to Domark, you will
mirror Timoty Dalton’s actions as
Bond in an exhilarating helicopter
chase, a death-delying scene in shark
infested waters and a final race against
time as Bond chases after the escaping
Sanchez in a crop duster. Y our mission
~ to destroy Sanchez and the many
tentacles (excuse me! — Ed) of his drug
dealer network.

Licence To Kill - Will Bond nobble the drug dealer?

an that the ink has dried on the
sale of Firebrid and Rainbird,
Microprose has announced a whole
gamut of games from its newly
acquired labels, including the C64 Star
Trek that’s reviewed elsewhere in this
issue, and many others, including the
following:

Weird Dreams, starts with you
lying comatose in a hospital bed while
your subconscious wanders into a
Dali-esque landscape full of your
worst nightmares, a place where toys
come to life, hideous creatures mutate
in front of you and almost everything
is out to get you. Even carnivorous
roses snap their jaws at you. C64 and
PC versions are due in June, and an
Amiga version will follow.

Verminator is set inside an ancient
oak tree consisting of over 250 loca-
tions, each swarming with vermin.
Your job is to zap, clonk and knock

out every wriggler and flyer you can
find. Each kill is worth money that
can be saved in the tree’s bank (there's
a branch near you), gambled in the
casino or borrowed from the mob and
used to buy equipment that you'll need
to reach the higher parts of the tree.

Oriental Games offers four styles
of fighting for the price of one. Twenty
four computer opponents await your
challenge in four mini-tournaments for
the championships of Kung Fu, Hol-
lywood Rules, Sumo Wrestling and
Kendo. C64, Amiga and PC versions
are due in August.

Finally, the world of the cartoon
hero comes you your screen, as Rick
Dangerous battles his way through
four levels that span they mysterious
Aztec temples and eerie Egyptian
tombs. These levels combine to create
a game containing 85 screens to
challenge the C64 gamer (Amiga
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owners get 50 more), each filled with
traps to avoid, puzzles to solve and
guards to destroy, as platform games
make a comeback.

The acquisition of these titles
means that Microprose can now draw
on games from Firebird, Rainbird,
Origins and Cosmi to support its own
range of simulations.

Psygnosis, already recognised as
one of the major producers of
quality Amiga games, is set to launch
some of its titles onto the PC market.
Beal, Captain Fizz Meets The Blaster-
trons, Menace and Ballistix, are all to
appear in PC format. C64 users
haven't been forgotten either, and
Baal, Ballistix and Caprain Fizz will
make an appearance in this format.
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Ocean takes the

budget plunge

fter months of speculation, Ocean

has finally taken the plunge and
launched its own budget label. The
first six titles from the Hit Squad will
include Daley Thompson’s Decathlon,
KRambo, Yie Ar Kung Fu, Miami Vice,
Green Beret and Enduro Racer. Each
game will cost the now standard
budget price of £2.99, and is sure to
send a tidal wave through the ranks
of budgeteers and their armies of
ninjas and simulators.

ixx, the US Gold budget spin-off,

has launched a new 16 bit budget
label called Klassix, that aims to star
releasing Amiga and PC games for
only £9.99. The first batch of three will
include the former Christmas number
one. Outrun (Amiga). Exocet’s superb
shoot-em-up Foundation's Waste

The excitement of Silkworm - but has the arcade smash survived conversion

S:’.’kwarm is the latest arcade smas

to be converted for home compu-
ters, and features simultaneious two-
player action, as you take control of
a helicopter and an armoured jeep in
a battle against level after level of
tanks, helicopters and jets. Silkworm

Circus Attractions

Il the fun of the circus is set to

appear on a C64, Amiga or PC
computer near you, thanks to German
software house Rainbow Arts. To be
released through its Golden Goblins
label, Circus Attractions features five
events that can be played by one or
two players. These events include
trampolining, juggling, tightrope-
walking, knife-throwing and the cur-
ious clown jumping, where you're
expected to jump between two seesaws
as spectacularly as possible. All this
action will be presented in what is
described as “3D fun, graphics and
film comparable animation”, backed
up with circus-style music.

is available for C64 (£9.99) and Amiga
(£19.99) computers, and marks the
return of the Virgin Games label. From
now on Virgin Games will be the
arcade and sports label for the Virgin/
Mastertronic giant that also includes
Melbourne House (fantasy and role-
playing), Mastertronic (budget) and
Leisure Genius (computer versions of
classic board games).

(Amiga), and the ultimate in arcade
golf games, World Leader Board
(Amiga, PC).

Kixx is set to continue its C64
range with £2.99 cassette rereleases of

Gauntlet II, Masters of the Universe,
Jack the Nipper, Mission Elevator and
Cybernoid, as well as £4.99 disk
rereleases of Gauntlet, Super Cycle,
720, Road Runner and World Games.

Jaws, the cult movie of the 70%, is
at last to feature in a game that
looks set to be the debut for a new
software house. Screen 7 hopes to
recreate the tension and atmosphere
as Chief Brody, Hooper (shark expert)
and Quint (shark fisherman) set out
on the trail of a Great White Shark
that’s terrorising the inhabitants of
Amity island.

o .'
?ri%ﬁ.ﬁ- J
B
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A new day in the Big Top, another new knife-throwing assistant...
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Ultima Trilogy

here’s an offer you can’t refuse.
Not, that is, if you're a role-
playing fanatic, as Origin has at last
bundled together the first three Ulti-
mas to form the Ultima Trilogy. This
not only represents excellent value for
money, but it’s also the UK debut of
Ultima II. (Ultima IIT was the first
Ultima launched in the UK followed
by IV, I and then F).
C64 disk (£24.95) and PC (£29.95)

owners can battle with the Traid of
Evil in three magical games. In Ultima
I - The First Age of Darkness you
must battle with hordes of nightmarish
creatures from Mondain the Wizard’s
Lair. In Ultima - The revenge of
Darkness, the land is threatened by
Minax, Mondain’s forgotten apprent-
ice, who has torn rifts in time in her
attempt to seek and avenge her father’s
slayer. These rifts give access through
which a brave adventurer may bring
about her down. Finally, in Exodus
— Ultima IIT a party of adventurers

Megastar Postrnan Pat will be appearing shortly on your computer

must act quickly, for Sosaria is
threatened as the great earth Serpent
awakens from a slumber of ages, and
fragements of a manuscript hint at an
alliance between Mondain and Minax.

Postman Pat

An}fﬂne with a younger brother or
sister or young son or daughter
will know all about Postman Pat and
his black-and-white cat. Well, he and
the moggy Jess are about to star on
the C64 and Amiga screen courtesy of
Alternative Software. For only £1.99,
C64 owners can deliver the mail in
Greendale, meet people like Ted Glen,
Peter Fogg, Miss Hubbard and Dr
Gilbertson, and also attempt other
tasks such as rounding up sheep ( Clive
Grace will definitely go for this one!
Ed).

The Amiga version will follow later
(price to be announced), and will also
feature Postman Pat Ludo, Snakes
and Ladders and Snap. According to
Alternative the game is “maddeningly
addictive”, as is the tune. All together
now, “Postman Pat, Postman Pat,
Postman Pat and his black-and-white
cat...”
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PROGRAMMING

B ;
Make your life easier by adding a trace routine to
Commodore Basic.
By Burghard-Henry Lehmann

he initial work of writing a
I program is not all that hard. If
you've got a fair grasp of the
language you’re using and know your
computer quite well, you'll get some-
thing written pretty quickly. But then
comes the laborious bit: testing and
debugging!

This gets more difficult and more
confusing the larger and more complex
your program becomes. A computer
program can easily develop into a
gigantic jigsaw puzzle, and every bit
has to fit exactly! A computer is a
machine, and the machine has no
mercy. You either get it right or you
don’t. If you dont, the machine will
repeat the same kind of nonsense ten
times, a hundred times, a thousand
times. Computer novices (and often
programmers, who really should know
better) when confronted with a bug,
operate the program ten or 20 times
in the vain hope that the computer will
doit right eventually. But it never does!

A far more sensible approach is to
get some good debugging tools. Com-
modore Basic has no debugging tools
at all. So, in the next few articles in
this series on extending the Basic of
your C64, I'd like to develop a few
of those. Once you know how Basic
works in Rom, this becomes easier
than you mught think! Let’s start with
a trace routine.

All About Tracing

Tracing gets activated once the pro-
gram starts to execute, that is, after
you've given the Rom command.
Before each line (or part of a line, if
it is a multistatement line) is inter-
preted and executed, the computer is
stopped and the trace routine, which
we will develop, prints the number of
the line to be executed and its contents
at the top of the screen.

To continue execution, just press
any key - this results in the line being
executed as usual. Then the computer
Jumps to the next line, prints that one
at the top of the screen, stops again
and so on. The usefulness of all this
is that you can see exactly where in
the program the computer is at all
times. This is also called single-
stepping a program, because that’s
exactly what the computer is doing.
Normally, things happen so quickly
that you barely have time to consider
what exactly is going on. Tracing or
single-stepping gives you the chance
to take it step by step and think things
through.

Stopping the C64 in Its
Track
We intercept the normal program flow

right at the beginning of our extended
Basic routine before we look for an
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extended Basic command (lines 490-
510). At this point, the accumulator
contains the first letter of the extended
Basic command or the token code, if
itis an ordinary Basic command. Since
we need that later on, we save it on
the machine stack. Then we call the
trace routine itself (lines 1360-320).

First we test the system variable
$9D, which tells us whether we're in
program execution mode or direct
mode. If the computer is in the
program mode, $9D contains zero,
otherwise it contains 128. We want to
know this, because if we've just given
a Basic command direct, we obviously
don't need the trace facility to be
activated. Therefore, we exit straight
away from the routine (line 1430),
recover the former contents of the
accumulator from the machine stack
(line 510), and continue as usual.

Plotting

Next, we need to save the current print
position, because if the program
outputs text or graphic characters to
the screen, we want them afterwards
to be output to the proper print
position.

By the way, I've only bothered to
save the current print position and
recover it later on. To make this
program more functional, I advise you
to save the screen colours too and print
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the tracing line in a way which makes
it stand out nicely. As always, I leave
these finer points to you!

To save the current print position
and initiate our own, we use a Rom
routine, called “Plot™. If Plot is entered
with the carry flag set, the current print
position contained in the system
variables $D6 and $D3 is put into X
(across) and Y (down).

If Plot is entered with the carry flag
clear, the value contained in X is
initiated as the new print column and
the value contained in Y is initiated
as the new print line. This knowledge
should make it easy for everybody to
develop an “AT" function, something
sadly lacking in Commodore Basic! In
lines 1470-1500, we use plot to save
the current print position in 251252,
and in lines 1540-1570 we initiate the
top line of the screen as the new current
print position.

Next, we print an 80 characters-
long empty string to clear the top two
lines of the screen (lines 1610-1630).
For this we use a Rom-routine which
prints any string, as long as it doesn’t
exceed 256 characters and is termi-
nated with a zero. To point the
computer to the string we want to
print, we put the low byte of the start
address of the string in the accumu-
lator and the high byte into Y. I've
decided to clear two lines, to accom-
modate a Basic line of any length.

Then we reset the current print
position back to the beginning of the
top line (lines 1670-1700). Printing the
line number, which is the first thing
we want to do, 1s also very easy: the
number of the line the computer is
interpreting at present is contained in
the system variable $39/3A. To print
that number, we use a Rom-routine
which prints any number if the accum-
ulator contains the low byte of the
number, and X its high byte.

Next, we print a separating space,
using the easiest-to-use of all Rom-
routines. With this one, you simply
load the character to be printed into
the accumulator and call the routine.
You don’t have to save any registers,
because this routine saves everything,
including the accumulator which
contains the character to be printed,
before it does its work and recovers
everything again, (with most other
Rom-routines you have to take care
of this yourself?!).

By the way, both the above routine
and the Printstring routine also

execute so-called “non-printable”
characters, such as carriage returns,
backspace, cursor movements and so
on. Just put the appropriate ASCII
code (not the Commodore code!) into
the accumulator or the string you want
printed, and it does it.

Basic Token Codes

In past articles, I have already men-
tioned that Commodore compresses
(or “tokenized”, as the computer
jargon goes) Basic keywords. One
advantage of this is that it makes Basic
textfiles more compact and thus saves
memory. It also tells the computer very
easily when it has to deal with a Basic
keyword and when it doesn’t. A token
code is always larger than 128, while
an ordinary letter or number is smaller
than 128. To put it differently, with
a token code, bit 7 of the eight bits
of a byte (counted from 0 to 7) is set,
while with an ordinary ASCII code it's
clear.

Of course, this means that a Basic
keyword has to be tokenized before
the line is entered into the textfile, and
every time the line is reprinted on the
screen each token has to be expanded
into the keyword it stands for. When
interpreting the program, the compu-
ter just uses the token code, and never
expands it, because computers, unlike
human beings, are far happier just to
deal with numbers, rather than English
words.

To expand token codes, there is a

list in Rom of all Basic keywords. This
list starts at location SAQ9E. Since all
Basic keywords are of various lengths,
the programmers of the Commodore
Rom separated each keyword from the
next one by adding, once again, 128
to the last letter. Therefore, to print
the last letter correctly, one has to
subtract 128 from it.
Instead of this method, the Commo-
dore whizkids could have used another
method to build this table - they could
have padded each keyword that’s
shorter than a certain length with
spaces or zeros. This would have made
it much easier to jump from entry to
entry. But it would also have used up
much more memory. That's why they
went for the former solution.

To expand and print token codes
we use a subroutine (lines 2660-3200),
because there may be several token
codes in one line or line segment. This
1s because Basic tokenizes not just
commands, but also functions. It also
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tokenizes arithmetical operators, like
“+"and “-". The reason for this is again
to make them stand out clearly from
other characters in the line.

Expanding and printing a
token

When we enter our subroutine, the
token code is the accumulator. First,
we subtract 128 from the code to get
the actual number of the keyword.
This we load into X, which will serve
us as the counter (lines 2660-2680).
Next, we load the base address of the
keyword table ($AOQ9E) into a zero
page address so we can use indirect-
Y later on. I use zero page $61/62,
which is the first location of the
floating point accumulator. It is
completely safe to do this here, since
we won't use the floating point accum-
ulator (lines 2720-2750).

Now we enter the main loop, which
starts by testing X. If it contains zero,
we have found the keyword we were
looking for. This is because we use X,
which contains the number of the
keyword, to count backwards. With
every pass through our main loop, we
decrement X by one. (lines 2790-2810)

If we havent found our keyword
yet, we zero Y and enter TOKENLP1
(lines 2850-2900). This loop tests each
character of the next keyword to find
the last character, which has 128 added
to it. If it has found that character,
the carry flag will be set. In the final
part of the main loop (lines 2940-3010),
we update the base address contained
in $61/62 so that it points at the
beginning of the nzxt keyword. This
is done by adding the contents of Y
(the index) to it.

Once we have found the right
keyword, it’s printed onto the screen,
again each characer being tested to
find the last character (lines 3050-
3110). When this has been found, 128
is subtracted from its value and it too
is printed (lines 3160-3180).

Tying it all up

The rest of our trace routine is pretty
simple.

Lines 2410-2440 reinstate the former
current print position.

Finally, a Rom-routine called “Getin™
is used to wait for any key being
pressed (lines 2480-2490). If no key has
been pressed, the zero flag is set.
Otherwise zero will be clear, because
Getin returns the ASCII code of the
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key which has been pressed in the
accumulator.

As always in this series, I haven't
done things as comprehensively as they
could have been - I justify this by
saying that 1 want to encourage you

to find your own solutions, but people
who know me better will say that it’s
because I'm bone idle... I haven't
added a new basic command which
switches trace on and off. I'm sure you
may want to introduce these com-

mands, since they allow you to trace
through certain parts of a program and
let other parts you are less interested
in run at full speed.

Next time we’ll develop some more -
debugging and toolkit routines.

10 ORG 49152 540 BNE NEXT
g ENT 550 JMP OFF.RT
; 560
40  CHARGET EQU $0073 7
50 EXECVECT EQU $£0308 570 NEXT CMP ’'C
60  PRINT EQU $E716 580 BNE NORMAL
70  PRINTNO EQU $BDCD 590 JSR CHARGET
80  PRINTSTR EQU $ABLE 600 CMP ’0
a0 PLOT EQU $FFFO 610 BENE NORMAL
100 820 JSR CHARGET
110  SYMBOLTBL EQU 50000 630 CMP 'L
120 640 BNE NORMAL
igg : 650 JSR CHARGET
150  :TURN EXTENDED BASIC ON s ggg AR O D
160  :BY CHANGING VECTOR AT $0308 i S '
170 . 2
; 690
80 mwon g vemen [ 5820 vowun. sw-anunn
710
200 LDA #>PRGSTART :
720 NORMAL  JMP $A7ED
gég | STA >EXECVECT 730
? 740 =
4 e 750  ;EXECUTE ’COLOR’ COMMAND
- ; 760 .
ggg ; 770  :GET INK PARAMETER
; 780 .
270  :TURN EXTENDED BASIC OFF ; ¢
280  ;BY CHANGING VECTOR AT $0308 Gho < UoieBly mo EESEEL
ggg ;BACK TO NORMAL ($A7E4) g PR
] 820
o ammasons Lo sctwrms 4 S ———
4 s
330 LDA #>$A7TEA4 2 ;
340 STA S>EXECVECT ggg ‘ STY €46
an ° - 870  ;GET PAPER PARAMETER
: 880  ;
g;g f 890 JSR CHARGET
. o 900 JSR $SADSA
400  ;¥%% MAIN PROGRAM ENTRY *%¥ e JSR $B7F7
410 ;
420 :LOOK FOR EXTENDED BASIC COMMANDS ggg ; CHANGE PAPER COLOUR
430 ;
440 PRGSTART JSR CHARGET a0 STY 53281
F, g »
:;g jﬁg EiEﬁ;T“ 970 :GET BORDER PARAMETER
470 980
480 990 JSR CHARGET
490 EXECSTM PHA 1000 JSR $ADBA
500 JSR TRACE 1010 JSR $B7F7
510 PLA 1020
520 1030 ;CHANGE BORDER COLOUR
530 CMP 70 1040 -
L L
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1050 STY 53280 1650 ;PLOT TOP LINE PRINT POSITION.
1060 - 1660 ;
1070 ;JUMP TO REST OF ROM-ROUTINE 1870 CLC
1080 1680 LDX #0
1090 RTS 1690 LDY #0
1100 1700 JSR PLOT
1110 ; 1710
1120 ; 1720 ;PRINT LINE NUMBER.
1130 ;TEST FOR REST OF ’OFF’ 1730 ;
1140 1740 LDA $3A
1150 OFF.RT JSR CHARGET 1750 LDX $39
1160 CMP °F 1760 JSR PRINTHNO
1170 BEQ OFF.RT1 s -
1180 JMP NORMAL1 L ’
1190 OFF.RT1  JSR CHARGET 1iae FERINL ONR SROOS.
1200 CMP °F ;
1210 BEQ OFF.RT2 ig?g ig; ;;?HT
1220 JMP NORMAL1 ot .
1230 ; :
1240 EXECUTE 'OFF’ COMMAND 1830 ;GET ADDRESS OF BASIC TOKEN AND
1250 - 1840 ;PRINT IT.
1260 OFF.RT2 JSR EXTBASOFF 1850
1570 - 1860 LDY #0
1280 ;GET NEXT CHARACTER AND ig;g ) LDA (374),Y
ﬂ - — F ]
iggg ;JUHP TO REST OF ROM-ROUTINE %ggg o
p os SoaRan 1910 ;PUT CHARGET ADDRESS INTO 253,254
1330 1920 ;AND INCREMENT BY ONE.
iean © 1930
1580 1540 Lo a7
¥ . ] s
1360 ;TRACE ROUTINE: THab Ed iaa
1370 1970 STA 253
1380 ;IF DIRECT MODE, EXIT AT ONCE.
1390 ; 1980 ;
1400 TRACE LDA $9D 1990 INC <253
1410 CMP #380 2000 BNE TRACEZ
1420 BNE TRACE1 2010 INC >253
1430 RTS 2020
1440 2030 :PRINT REST OF LINE.
1450 ;SAVE CURRENT PRINT POSITION. 2040
1460 ; 2050 TRACE2 LDY #0
1470 TRACE1 SEC 2060 PRINTLOOP LDA (253),Y
1480 JSR PLOT 2070 BEQ LINEEND
1490 STX 251 2080 CMP ’:
1500 STY 252 2090 BEQ LINEEND
1510 2100 CMP #128
1520 ;PLOT TOP LINE PRINT POSITION. 2110 BCC PRINTLOO1
1530 ; 2120
1540 CLC 2130 ;IF TOKEN, SAVE Y AND PRINT TOKEN
1550 LDX #0 2140 ;
1560 LDY #0 2150 INY
1570 JSR PLOT 2160 STY $63
1580 ; 2170
1590 ;CLEAR TOP TWO LINES. 2180 JSR TOKENSR
1600 ; 2190
1610 LDA #<EMPTYLINE 2200 ;POINT AT CHARACTER AFTER TOKEN
1620 LDY #>EMPTYLINE 2210 :AND LOOP BACK.
1630 JSR PRINTSTR 2220
1640 2230 CLC
T T Y PR I Y PR YOUR COMMODORE august 1989 R e AL P P W T |
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2240 LDA #6863 2740 LDA #>3A08E

22580 ADC <253 2750 STA >361

2260 STA <253 2760 ;

2270 BCC TRACEZ 2770 ;IF X=0, TOKEN FOUND.

2280 INC »253 2780

2290 BHE TRACEZ 2790 TOKENLOOFP CPX #0

2300 2800 BEQ PRINTOKEN

2310 ;PRINT ORDINARY CHARACTER, INCR. 2810 DEX

2320 ; INDEX AND LOOP BACK. 2820

2330 ; 2830 ;FIND END OF TOKEN.

2340 PRINTLOO1 JSR PRINT 2840

2350 INY 2850 LDY #0

2360 BNE PRINTLOOP 2860 TOKENLP1 LDA ($61),Y

2370 2870 CMP #128

2380 END OF LINE: RE-PLOT OLD PRINT 2880 BCS ENDTOKEN

2390 ;POSITION. 2890 INY

2400 2900 BNE TOKENLP1
2910
2920 ;POINT TO BEG. OF NEXT TOKEN.
2930 ;

2410 LIHEEHWD CLC 2940 ENDTOKEN CLC

2420 LDX 251 2950 INY

2430 LDY 252 2960 TYA

2440 JSR PLOT 2970 ADC <381

2450 2980 STA <361

2460 ;WAIT FOR KEYPRESS. 2990 BCC TOKEMLOOP

2470 3000 INC »%61

2480 WAIT JSR $FFE4 3010 JMP TOKEMLOOP

2430 BEQ WAIT 3020 ;

2500

2510 ;IF KEY PRESSED, EXIT.
3030 PRINT BASIC WORD.

3040 ;
2520 3050 PRINTOKEN LDY #0
2530 RTS 3060 PRINTOK1 LDA ($61),Y
2540 ' 3070 CMP #128
2550 3080 BCS TOKENEND
2560 3080 JSR PRINT
2570 NORMALI1 JMF $ATED 3100 INY
2580 ; 3110 BNE PRINTOK1
2580 3120

3130 ;PRINT LAST CHAR. OF BASIC WORD,
3140 ;AFTER HAVING SUBTRACTED 128

2600 ; 3150

2610 ;TOKEN SUBROUTINE: 3160 TOKENEND SEC

2820 3170 SBC #128

2630 ;CALCULATE TOKEN NUMBER AND 3180 JSR PRINT

2640 ;STORE IT IN X. 3190

2650 3200 RTS

2660 TOKENSR  SEC 3210

2670 SBC #128 3220 ;

2680 TAX 3230 ;

2690 3240 EMPTYLINE BYT g
2700 INITIATE BEG. OF TOKEN TABLE. 3250 BYY © %
2710 ; 3260 BYT " “
2720 LDA #<$A09E 3270 BYT * | "
2730 STA <361 3280 BYT . w0
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Autoroute

Tony Heatherington discovers a unique new
pathfinding system that could make life easier for

tourists and travelling salesmen everywhere

aps are supposed to be easy
to read, making it easier for
you to plan your journey.

But how often has the place you've
been aiming for been obscured by a
fold or a staple? How often have you
tried to find your way around “pro-
posed motorway routes”™, or stared at
your map trying to find a path around
some particularly heavy roadworks or
locate a place to stop and eat on the
way? Wouldn't it be good if you could
use a computer to plan your routes
by simply typing in where you wanted
to go? Such a system 1s no longer
confined to the realms of science
fiction - it already exists.

Autoroute from Next Base is
available in several forms, ranging
from the basic Auwtoroute up to the
new Awutoroute Plus and its add-on
modules. All you need to run it is a
PC with either twin floppies or a hard
disk drive, as a detailed map of Britain
eats up memory more than anything
else.

Using Autoroute couldn’t be easier
— all you have to do is type in your
starting location and your destination.
If you misspell either place, or if
Autoroute isn't sure where you mean,
it displays a menu of options to choose
from. That sounds easy enough, but
the real power comes when you can
add up to 20 stops on the route,
establish the time you'll be travelling,
specify road types you prefer or would
rather avoid, and rate the speeds you
travel at somewhere between 2Cv and
GTi.

Autoroute then uses this informa-
tion to calculate a series of routes, and
rates them as quickest or shortest using
you to choose the best option (the first
is usually the quickest and the shor-
test). You can then display a map of
the route and a table of directions.

The map varies in quality depend-
ing on your graphics card, is functional
in CGA and impressive in EGA.
Through a series of key presses and
a mouse pointer you can identify
unmarked roads, zoom in and out of

the map and increase or decrease its
detail. In fact you can flood the display
with so many place names that it’s
impossible to see the route.

Pressing the space bar takes you
to the table or list of directions that
you can print out and bring with you
in the car. These directions tell you
which turnings to take, the distance
from the last junction, the direction
you're heading in and even the time
at which you should reach it.

Although this is ideal for a nav-
igator to read, it would be very
dangerous for a driver to refer to such
crammed print while in motion, so it’s
a shame there isn't an option to print
the directions in easy to read double-
sized print that you could clip onto
the dashboard.

Unlike a static map, Auforoute can
respond to exceptional circumstances.
For example, in bad weather you could
tell it to avoid B roads where possible,
and on Bank Holidays to steer clear
of packed motorways. Similarly, you
could compensate for major road-
works and other hazards that might
slow your journey down.

As if that isn’t enough, Next Base
has just released an updated version
of Autoroute, with added features and
modules, that’s logically called Auro-
route Plus. Auto Plus retains the same
easy route-planning structure, but
adds new features and options. For
example, by clicking on the map you
can dodge a specific stretch of road
to avoid road works, a snarl up or an
accident, or find the nearest pub, hotel
or branch of your business.

You can also specify the time you
need to reach your destination at, and
Autoroute Plus will plan your journey
accordingly. Say, for example, you
wanted to travel from Newport on the
isle of Wight to Bristol, and travel via
Bournemouth. Southampton and
Winchester, but reach Bristol for a
meeting at 3PM. Auroroute Plus does
the rest, caluclating and displaying that
you must leave Newport at 1lam to
arrive at Bournemouth at 12:22,
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Southampton at 12:57 and Bristol at
3pm. Try working that lot out on a
normal road map.

Both the map and the table of
directions can be printed out or
exported as PCX files and used in DTP
packages, so you could tell all your
customers where your shop 1s and
include a map and directions of how
to get to it in the same document as
your latest price list and details of
special offers. Similarly, you could use
it to find sales or exhibitions, ranging
from the PC Show at Earls Court
down to a car boot sale at the local
school,

Autoroute Plus 1s an open-ended
system that can be updated and further
expanded through a series of modules.
These include a Gazetteer Editor,
Postcodes and optimisation and cost-
ing systems. For the general user the
Gazetteer shows most promise, as it
allows you to add places of interest
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to the Autoroute maps. The examples
supplied are pubs and hotels, but you
could add anything from distributors
to branches and software houses to
customers.

For each entry, you can compile
a small text entry that appears when
the location is selected by mouse. For
example, clicking on the software
house in Staines would reveal some-
thing like... Next Base, authors of
Autoroute and Autoroute Plus and its
expansion modules. Tel: 0784 460077.
Fax 0784 460582,

That’s not all - the Gazetteer also
allows you to add detailed departure
and arrival instructions that are
incorporated into the table so that
people will always know how to find
you.

The postcodes module includes the
location of the centre of each of the

8700 post code regions, so that you
can pinpoint your customers accu-
rately and efficiently. This efficiency
can be enhanced by adding the optim-
1sation and costing module, that will
automatically plot the most efficient
route between calls and calculate costs
based on hourly and fuel-dependent
rates.

There are modules on the way to
customise Awutoroute Plus to your
specific needs — these will include a
symbol editor to add symbols to the
maps (for use with the Gazetteer),
Isochrone, that plots destinations the
same travelling time away from your
start position (E.G. what’s 45 minutes
from Birmingham - ideal for distri-
bution), a restrictions module that
plans routes to avoid low bridges,
width and weight limits, and an
overlay of postcode areas and county
boundaries.
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Autoroute and Autoroute Plus will
have many users, ranging from com-
puter users wanting to impress family
and friends, to travelling salesmen,
clubs organising events and small and
not-so-small businesses. It will run on
most PCs, but becomes really useful
when loaded into a portable that can
be used while you're in the car.

The basic Autoroute costs £130,
which is quite reasonable considering
the mass of data it stores and pro-
cesses. Autoroute Plus is aimed more
at the professional user, and carries
a £299 + VAT price tag, with the
modules costing between £149 and
£199,

Touchline;

Title: Autoroute. Supplier: Next Base,
Unit 18, Central Trading Estate,
Staines, Middlesex, TWI8 4XE. Tel:
(1784 460077.
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PC Corner

Commodore has joined just about every other computer

may be considering changing your

machine for an Amiga, or another
16 bit machine. However, you may still
be confused as to what’s available, or
the Amiga may not be the right
machine for you. What are the alter-
natives? The Atari ST is one, but you
could also consider getting a PC
compatible. This might seem a strange
choice, but settling for what has
become the de facto industry standard
does in fact make a lot of sense. An
explanation of why you should take
such a course is necessary, so [ will
attempt to make clear both the pros
and cons in this article.

The IBM Standard

The term IBM PC compatible refers
to a hardware standard, that is a
machine which has certain minimum
specifications. These are: an 8088 8/
16bit CPU running at a speed of
4, 7Mhz, a minimum of 64k RAM, a
video card capable of displaying at
least 80x25 rows of text, and one
double-sided 40 track disk drive with
360k capacity. To be fully compati-
ble with the IBM standard, the ROM
chips inside the machine should also
be the same as IBM’s.

Y ou may wonder how manufactur-
ers have survived the threat of legal
action from one of the world’s biggest
companies. The answer is, only at their
indulgence, by not making copies
directly and by using a technique called
‘reverse engineering’. Even basic items
such as printer ports are not part of
the spec. However, one of the great
advantages of the standard is that a
large number of expansion slots come
in the basic machine, so you can buy
almost anything, and just plug it in.
Dont worry if you're not quite sure

If you own a Commodore 64, you

manufacturer and started producing PC Clones. We

start a regular column for Commodore PC owners.

what all this means — everything should
become clear as you read on.

MSDOS

Also called PCDos on true IBM
machines, MSDos is the heart of a PC
compatible. Without it, you cannot do
anything at all.

MSDos is usually loaded from
disk, but some portables, for example,
have a version in ROM. MSDos is
responsible for handling all input and
output. This means the screen, printer,
keyboard or disk drive. The software
that does all this is usually loaded once,
at switch on and then resides in the
machine until it is switched off. The
other part of MSDos is made up of
a number of Transient commands. Of
these, by far the most important is
Command-com, the so-called com-
mand processor. This program is like
the Basic interpreter, in that it sits in
memory intercepting your keypresses,
and turning them into something the
computer can understand.

All MSDos commands are given
from a prompt which initially consists
of just the disk drive Letter, and a >
symbol eg;

A: > orC >

This can be changed to suit your
needs to show the date, for example.
Here you will do most work, launch-
ing programs, formatting disks, and
keeping track of Data. Typing the
built-in command DIR at this prompt
will reveal what's on disk. Fig.l. shows
the directory listings of the MSDos
system disk. You will see that files on
the disk all have up to eight letters,
then a dot (.) followed by an extension
of up to three letters. How a file 1s
treated by MSDos depends on these
letters. EXE or COM after the dot
means a program that will run from
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the A: > prompt. BAT tells MSDos
that the file is a text file which can
be treated as a list of commands, One
of these .BAT files, Autoexec.bat is
special, because it executes automat-
ically on startup. This means you can
set your machine up to suit you, in
the knowledge that every time you
switch it on, it will be the same.

The other important thing to
understand about MSDos is that it is
a hierarchical filing system, and so
within one directory you can have not
only files, but more directories, and
so on. Organising files this way is
essential if you have a hard disk, of
which more later.

Programming the PC

The surprising thing about PC com-
patibles is they almost never have Basic
built into them. Instead Basic comes
as just another program that can be
run. & WBasic 1s generally accepted as
the standard here and comes with most
machines. An interpreted language, it
is generally considered to be well
featured and easy for beginners to get
to grips with, but it is slow. However,
numerous languages are available, and
if you wish to program professionally
you should consider one of the many
compilers available. Assembly lan-
guage programming is also well
catered for, both commercially, and in
the public domain. PCs do of course
have the BATCH language built into
them. This is very simple, but expe-
rienced batch language programmers
can do some surprising things with it.

Software

Upwards of one million packages have
been written for the machine, and this
number is growing all the time, All
the big software houses write for the
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PC, and some packages such as Lorus
123, DBase I, and Wordperfect are
standards in their own right. Stand-
ards are high, but be warned, unless
you have an expensive machine cap-
able of running Windows, most soft-
ware is still text-based. The quality of
games software can be variable with
only the more recent stuff for EGA
graphics adaptors being really excit-
ing. This will improve as more sofi-
ware houses take to the PC. Public
domain and shareware is available in
large quantities, so even the impecun-
ious will find something to meet their
needs.

Graphics
Probably the most perplexing aspect
of PCs is that of graphics and display
adaptors. Unfortunately there is no
single standard, and of those which do
exist there are many variations. Also,
many programs such as Aldus Page-
maker require a minimum configura-
tion before they will run. In Pagemak-
er’s case an EGA adaptor and colour
monitor are required before it will run.
The problem has arisen because,
in the beginning the display standard
was 80x25 text in monochrome. Only
later did provision for colour and

graphics arise. All PC's come with
some kind of graphics adaptor, usually
on a plug-in card and a monitor, so
it is important to get the right display
for your needs. The following list
should give an idea of what’s availble.

The list shows just how desirable
some combinations can be.

The drawback however is cost.
With a suitable VGA setup costing as
much or more than most low cost PC’s,
many users have to settle for some-
thing less. If you can afford it, I would
suggest an EGA to be the best over-
all value for money.

What to look for when
buying a PC
Thankfully, modern PC compatibles

far exceed the specifications of their
ancestors. You should expect memory

10Mhz 1s advisable. For those with
ample cash, an AT class machine
which uses the fast 80286 processor
could be acquired. Serial and parallel
ports should be built in and at least
two or three expansion slots should
be available.

As Personal Computers are disk
based, a minimum of two 360k 5
1/4 inch, or one 720k 3.5 inch drive
should be included. Hard disks are
cheap in the PC world, and are really
worth the money at about 200 pounds
for 20Mbytes.

Check also what software is bun-
dled with the machine. An integrated
package such as Ability, or Works
could be all you need for the first six
months or so.

Conclusion

PC compatibles are a safe option. You
won't ever set the world alight with
one, but at the same time nobody is
going to laugh at you for getting one.
A very wide range of price and
performance is covered, so the chances
are there will definitely be one to match
your budget.

Commodore have a range typical
of many manufacturers, ranging from
budget 8088 machines, to fast 80386’
with huge amounts of memory and
disk storage.

Get In Touch

PC Corner is designed to be a forum
for all users of the Commodore PC
range, but it’s important to remembe.
that without your input, it simply
won’t work. We want PC Corner to
work, but we need your help, so if you
have any comments, tips or general PC
queries, please get in touch with us at:

PC Corner

Your Commodore
Argus House
Boundary Way
Hemel Hempstead

of 512 or 640K. Herts
A turbo processor running at 8 or HP2 75T
Adaptor Resolution Use
MDA 80*25(text) Wordprocessing etc
HGA as above plus 720x348*2 col as above plus CAD etc
CGA 320*200*4 & 640*200%*2 col general & games
EGA up to 640*350*16 col Hi res graphics/games
VGA up to 640*480*64 col DTP etc
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C128 PROGRAMMING

Reasoning

on the

The first part of a series
that may help you turn
your humble 128 computer
into an expert system

By Paul Schofield

very little Al software available for

Commodore Machines. One likely
reason for this phenomenon is that
many people have been given the
impression that Al applications can
only be programmed in either
PROLOG or LISP. Whilst these
languages are certainly very good tools
for this type of application, it’s quite
feasible to employ almost any pro-
gramming language. A second prob-
lem is that Al applications tend to be
very data intensive, and the combina-
tion of limited memory and slow disks
is somewhat restrictive.

Despite this, examples of modern
Al techniques are used in many C64
adventure games, some of which
feature quite sophisticated natural
language processors. In this article we
will look at another application area,
the Deterministic Expert System. All
the programs are written entirely in
Commodore Basic 7.0, but allow quite
a wide range of simple Expert Systems
to be created. Before looking at the
first program, however, it’s quite
natural to look at the features of
traditional Al tools and the typical
applications of expert systems.

PROLOG

PROLOG is quite unlike Basic and
other popular computing languages.
Whereas traditional programming
languages are concerned with arith-
metic calculations, PROLOG is

Iﬁnd it surprising that there is still

128

designed to tackle problems by logical
deduction. The language contains two
basic types of statement. The first type
is used to establish relationships
between data items, which are then
used to create a so called Knowledge
Base. The second type of statement is
then used to interrogate the Knowl-
edge Base to determine answers to
particular problems.

The great power of PROLOG is
that it doesn't need to understand the
relationships defined. For example, if
arestaurant wants to organise its menu
to avoid dishes that include out of
season fruits and vegetables, they can
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use statements like:
expensive (strawberries, january).

This condition can then be tested by:

? - expensive (strawberries, january).

to which PROLOG will answer YES,
Not very exciting, but if strawberries
is replaced by a variable, then it’s
possible to look at all things which are
expensive in January.

LISP

LISP stands for LISt Processor, and
can perform similar types of operation,
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but in this case all the conditions must
be presented in the form of a list. The
language provides operations for
moving through the list structure, and
taking different paths according to the
value of individual elements in the list.
For a typical Al application a LISP
list looks rather bewildering, with
many layers of nested brackets used
to define the hierarchy of sub-lists.
However, this approach is conceptu-
ally simpler, as each list element at the
lowest level is an English language
statement.

These are the questions the user is
asked and the user’s responses (TRUE
or FALSE) determine the next list
element presented. ICPUG members,
who are interested in LISP should
request disk CL15 from the C128
library, which contains a C/ PM Mode
Lisp Interpreter. Be warned though,
you won't get very far without a text
book. Alternatively, you can find quite
similar facilities within the C64 Logo,
together with a very incomplete
example of Knowledge Base on the
Utility Disk.

What'’s an Expert
System?

While the two favourite languages of
the Al community can provide many
useful clues, it’s also useful to look at
the basic concept of an Expert System.
As the name suggests, the best way
to start is to find someone with a lot
of experience of tackling a complex
problem. You then spend a good deal
of time asking them to run through
how they approach the problem step
by step.

This will highlight a sequence of
questions they ask or tests they
perform, and how they proceed
according to the results obtained. It's
a well-known fact that all AI Engineers
have very unreliable cars, and
although mine has proved very reli-
able, this is still quite a good place
to start,

There are a very large number of
problems, which can conspire to insure
that you're not getting optimum
performance from your car. For most
of us, the most serious problem is when
the car won't start, and so this should
be the first consideration of our
computerised car maintenance expert.
The easiest way is if it asks:

CAR WON'T START?
An affirmative answer selects
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Figure 1 - Tree structure of the Example

analysis of this problem, otherwise
other problems are considered. If we
consider just the case of the car not
starting, we now investigate the
simplest reasons first, so as to minimise
the amount of work involved in
1solating the cause of the problem. The
next question is likely to be:

FUEL TANK IS EMPTY?
and if this is not the case,

BATTERY IS FLAT?

A negative response at this point
will lead to a series of questions to
trace through the fuel and electrical
systems. Car maintenance is a good
example of a deterministic expert
system, because it clearly demonstrates
the two big advantages of an expert
system:

1. A guide through the steps to analyse
a problem
2. Ultimately identifies a solution.

Fuzzy Logic

The part of this example we've looked
at so far works very nicely, as it’s quite
simple to answer TRUE or FALSE
to each question. If we proceed a little
further, we will encounter the question:

IS SPARK GOOD ON ALL PLUGS?

We can easily tell whether there is
a spark, but how do we know if it’s
adequate? Much research is currently
being done into fuzzy logic. As there’s
no measurable divide between a good
and inadequate spark, a probability is
associated with the measured value
within the critical range, and can be
used in conjunction with probabilities
for other components to give an
assessment of whether the combina-
tion works.
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At this stage we now have a non-

deterministic expert system, which
cant give a definite answer, just the
most probable answer. As most home
motor mechanics would have no
means of accurately measuring the
strength of the spark, these niceties can
be ignored, and the somewhat impre-
cise question employed. This falls in
rather nicely with the LISP list
approach.
REASON 128 is an interactive Expert
System tool which enables you to
create, modify, save and interrogate a
moderately sized knowledge base. It
utilises the fact that almost all knowl-
edge bases can be represented as a
simple tree structure.

This representation greatly simpli-
fies the problem of constructing a
Knowledge Base, as each statement
need only be associated with two
pointers to the next statement to be
displayed, according to whether or not
the previous one was TRUE or
FALSE. This is of course a doddle in
Pascal or C, as it’s just a matter of
defining records to create a binary tree.
It can also be achieved very simply in
basic using three arrays,

Designing a Knowledge
Base

The design of a Knowledge Base
requires two things:

1. some knowledge of the subject (e.g
text book).

2. a large sheet of paper.

The reference text provides the
information on the question/tests and
eventually the conclusions and the
paper are used to arrange them in a
tree structure.
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Let’'s move on now out of the
garage and into the chemistry lab. At
the back of a shelf we find an unla-
belled bottle containing a clear liquid.
This could be water, sulphuric acid,
caustic soda or countless other things,
and it would be nice to know which
one it is. To keep this example
reasonably short, we'll only consider
tests related to the acidity or alkalinity
of the liquid.

We can do very simple tests using
litmus to determine whether it’s acidic
or alkaline, and also make a subjective
analysis of these tests. This can be
defined in terms of four questions and
five conclusions, with these arranged
into a simple tree structure as shown
in Figure 1. If we get a positive result
to test 1, we can ignore the righthand
half of the tree and proceed to question
2. The answer to this results in
conclusion 3 or 4.

Weorking w:th REASON
125‘ ¥

Once you have a tree dmgram like the
one in Figure 1, you're ready to use
REASON 128. Run program one, and
a list of six options is displayed. Select
I to create a new Knowledge Base. This
will then prompt for the first question
to be asked. Type in the text string
you wish to be displayed, and press
RETURN. It then prompts for the
next questions to be asked, according
to whether the answer was TRUE or
FALSE. When you reach the end of
a branch, these are entered as 0 to
indicate that this is a conclusion rather
than a question.

When you've entered all statements

RLAGOM §T08 - QST TR T I O L

L 1 1 DGBLUE LITHMUE IS TURMED RED T-3[C & 3J F-3F 5 1
IR | IT TURMED DERFR REDR T-xL Z 01 F3T0 4 1

L 2 ] LT IS A ST IJi‘lH LT T3 @ 1 F-}L @ ]

L4 I IT IS WEAKKLY A0IDIC T30 & 3 =<2 @ ]

C % 3 RIiZD LTS TF: TRIBMED. BLLE T-3T G 2 F-%0[ 3 )
L & 1 IT TURNED DEEP BLUWE T-:X0 ¢ 1 im=20 8 7

 E7 IT IS A STROMGE ALKALY T-:L0 @2 1 F-3 0 & ]

L 8 1 IT IS WEAKLY ALKALIME T--3L0 4 2 F-3L @ ]

L 2 1 JT I8 MEUTRAL T--»L @ 1 F-}L @ 3

Figure & : Chenistry Krowledgoe Base

prompt and you will then be asked if
you want a hard copy of the Knowl-
edge Base. This is in the format shown
in Figure 2, and is useful both as a
check, and for future reference if you
wish to make any changes. You're then
returned to the main menu.

At this point it is advisable to use
option 3 to save the Knowledge Base
to disk. If you don't have a Formatted
data disk, use option 5 first. when a
Knowledge Base has been saved, it can
be reloaded using option 2. It’s
important to note that the Save routine
adds the extension “.KB”, and this part
of the filename should not be specified
when using load.

Finally, option 4 is used to inter-
rogate your Knowledge Base. Just
keep answering T(rue) or F(alse) to the
questions until REASON highlights its
conclusion.

Problems and Limitations
For reasonably small applications,
you’ll find REASON 128 both efficient
and easy to use. For more complex
applications, however, it is often
difficult to construct a complete tree

you have to use an identical question
at several parts of the tree, thus wasting
valuable data space.

For such applications, it would be
much nicer to have a system that
allowed you to define just the fact
which you knew about possible solu-
tions. Later in the article, we’ll look
at three programmes that create such
a system. You'l still find REASON
useful, as such systems frequently
produce multiple solutions. REASON
can help in developing the extensions
to eliminate these and improving the
efficiency of the data structures.

Playing Games

Although REASON was designed
primarily for setting up and interro-
gating simple tree structures, it need
not be limited to such applications.
One quite interesting area is repetitive
applications that can occur in many
simple games. Figure 3 is a listing of
the REASON knowledge base for a
Noughts and Crosses system. Like
many such games, the strategy is
complicated only for the opening
moves, after which it is simply a

on your tree, type to the next at the outset. It can also mean that repetition of a very simple set of rules.
MEASOM 128 - QUESTIONS 7 COMCLUSIOMS

(T ELAYIMG X'S (X GOES FIRST) T=-)»0 & 1 F- wE

L o= FUT X IN ANY CORMER — MEXT HM0OVE T-=:[ =3 F—-y[ % 1

L 2 3 0 PFUT IN ADJACENT CCORMER OF CEMTRE T—-*L 5 1 F-:(f & 1

A IF YOU DON'T WANT MY HELP THEN BYEBYE 7T-YC @ 1 F~:C @ 3

£t 31 PUT X IN DPPOFITE CORMER TO FIRST X = NMNEXT MOVE T- o 21 1 F=:[ 4 ]

E 5.0 EUT X IN AN ADJRACCNT CORNER FORCING O'S TD ELOCH = MHEXT MOVE T—»L 7 1 F=-
C 4 1]

L 71 0'S BLOCKED LINE T=-}[ 8 1 F=3LC =2 3]

£ 2 O0's FIRS5T MOVE WAS TO CORMER ORPOSITE FIRST X T-»[ 122 F-: T 3& 1

L9291 FLACE X TO COMPLETE LINE - YOU WIM THANKS TO MY SEXPERT ADVICE T-%C @ 3 F-
YL@ ]

Tola 1l FUT X IN LAST EMPTY CORMER — MEXT MOVE T-)LC 39 1 =3[ 4 ]

L 11 1 CAM COMPLETE LIME OF X'S T=3LC 3 1 F=3LE 12 1

Conie 3 0's CAM COMPLETE LIME T=L 12 1 F=3I 13 1

e 13 1 ENTRE SO0UARE IS YACAMT -+L i& 1 F=-»[C 14 2

C 14 1 A CORMER IS VACANT T-:[ 17 1 F-=>[C 18 13

L1321 PLACE X TO BLDCK LINE OF 0'S — NEAT MOVE T-:LC i 1 F=3LC 4 ]

L 15 1 FUT X IMN CENTRE — NEXT MOVE T-3L 19 1 F-3 L 4 3
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A7 1 PUT X IN VACANT CORMER - HNZAT MOYE T-)LC 19 3 F->L 4
L i8 I PUT ¥ IN ANY EMPTY SQUARE — NEXT MOVE T-)[ 19 3 IF=>[{ 4 3
L 13 3 & 0OR MORE SQUARES cMPTY T->C 11 1 F-*[ 2@ 3
' 2@ 1 GAME DRRWN — [ ONLY FROMIZED HOT TO LOSE T-)0 @ 1 F—-:Z @ 13
£ 21 1 FIHEST X WAS PUT IM CENTRE T-»L &2 1 F=>L 23 1
L 22 1 2J7T 0 IM ANY CORMNER — MNEXT MOVE T-}L 26 1 F—-}L[ 4 1
L <2 1 PRPUT O IN CENTRE - MEXT MOVE T-}L[C 33 1 F=-XLC 4 3
- 24 3 CAN COMPLETE A LINE OF 02 T-)CL 25 1 F-3L &6 12
L E3 1 PLACE O 70 COMPLETE LINME - YOU WIN THANKS TO MY ZXFEST ADVICE T-)C @ 1 F
=xf @ 1
e 1 X'S CAN COMPLETE LINE T-3L 27 1 F-¥L 28 1
=27 1 PLACE O TO BLOCK LIME - MEXT MOVE T-=3C 31 3 -3 &
L 28 1 A CORNER IS VACAMT T-*L[ 22 2 F-)LC 2@ ]
£ 22 7 #~UT O IN CORMER CLCZEST TO MQST X'S - NEXT MOVE T->L 31 1 F-)LC 4 1
L S 1 PUT O IN ANY EMPTY SQURRE - MEXT MOVE T—)[ 31 1 F=2LC 4 3
L 31 2 & OR MORE SQUAREE EMPTY T->L 24 1 F-}[ 2@ 2
L 32 1 #2UT X IN CENTRE - MNEXT MOVE T->. 9 1 F=)[ &4 1
L 22 1 TWO XS IM OFPOSITE CORMERS T-3L 34 1 F=3C &6 3
L 34 1 PUT O MEXT TO ONE JF THE X*'S - NEXT MOVE T-)LC 24 2 F=>LC 4 ]
Figuwﬁ,a : Mowugnts and Crosses Mrowledge Base
=! TCO L:PRIKT CHR%{157)::NEXT K: 5159 PRINT®(RED)IKNCWLEDGE BASE
REASONING ON THE INPUT Ta%(N) “HCOMFLETE 1!“ E.':-* ;'FD'Eﬂr?E 1325
128 12149 PRINT "Il" FALSE FDTi} [:‘ﬂ { 15lod IF T%INIC 2@ THEN N=T%(N):G
o 4 IF NONE) iF%(N) ; CHRS ( V:CH | OTO 15136
REL1S7); : L=LZMN(STRS (F%i V}‘1-hDR 1517@ PRINT" (RED)IKNCOWLEDGE BASE
K=1 TO L:PRINT CHR${1S7)::NEXT K | INCOMPLETE '!":C%=1
:THPUT F%(N) 15188 BEND
Q159 N=N+1l 1519@ LOOP UNTIL Ch=i
13166 LCOP UNTIL N>KZI OR Qf(N-1) 15228 PRINT:PRINT"PRESS ANY KEY
= g3 FOR MAIN MENU. “:GETFEY Y$
PROGRAM ONE 1’{1"3 HNC=N-1:TF Q&(NC}="@8" THEN ":'52_13 _WINDDW 4.3.79,.24,1:5CNCLR:
C=NC-1 RETURN
10 GOTO 30000 12180 PRINT:INPUT "DO YCU WISH T | 20000 REM LOAD KNOWLEDGE BASE
999 REM GENERAL DISK ACCESS SUBR {FFRENTDUT LIET OF CONDITIONS [Y 2@@19 PRINT"(RVS) LOAD XNOWLEDGE
OUTINE /NI ":Y$ BASE (OFF)":PRINT:INPUT"ARE YOU
102@ PRINT “CUBRENT DISK IS :".p 18198 IF Y$<>"Y" AND Y$<»" 1" THE| SURE [Y/N] “:¥$:PRINT
RINT:SLOW:CATALOG: FAST N la23@ ~eez2s Ir Y$<}”Y AND ¥s$< >" 1" THE
1810 PRINT “TNSERT DATA DISK AND 186208 SELOW:0OPEN 4,4 :PRINT#4,"REA| N RETURN
PRESS <SPACE> TO CONTINUE. .ppi | SON 128 - QUESTIONS / CONCLUSION| 2003¢ GOSUB 1000
= ?@éfglgggqﬂ 1 TO NC:PRINT#4,"[" 3%343 iﬁgggbﬁPEEEi’ R
5 TR, . o T, E= = " r d - = - &
20 ) CETKEY Y3:1F Y8CoU “THEN 10 | y,n) " »;08(N);" T->[";TG(N);"] F| 20060 PRINT " (RED) (GFF) DISK ERR
1039 Fg="":PRINT "DATA DISK DIRE | Taisii Ginni & iner CL (B (0L L1050

CTORY :":PRINT:SLOW:CATALOG:FAST
:PRINT: INPUT"NAME OF KMOWLEDGE B
ASE (12 CHARS MAX) ":F3

1939 LIF LEN(F$)>12 THEN F$=LEFT
(F%,12)

1850 Fs=Fg+"
136@ RETURN
100a® REM NEW ENOWLEDGE BASE
18618 PRINT"(RVS) DEFINE NEW KNO
WLEDGE BASE (OFF)":PRINT:PRINT"I
NITIALISING WVARIABLES - FLEASE W

.KB"

AIT A MOMENT":PRINT
1g@zZ@d FOR N=1 TO KZ
100328 QR (N1="":TR(N) =2 .F%{N)=R

1E24@ NEXT N
13@5@ PRINT" (RV3)
;S CONCLUSIONS
IT {OFF)" :PRINT
JRRAEG Nw=|

LAaaTn Do
L2382 PR
LRBaa

(2

T

EDIT QUESTI

ENTER '@’

OMNS
TO EX

—_— i
INT o el R

IF Qs(My< »"" THEY PRINT O3
:FOR L=1 TO LEN(Q&!N)):PRINT
CHRE (E57) : :HEXT

19199 PRINWT CHR%{157):CHR$(157);
1211 INPUT Q3 (N)
12120 IF QF(N)="@g"
12130 PRINT
IF NONE}
1157

T T

THEN 181582
"1F TRUE GOTC [N] @

"sTHIN);CHRS(157) : CHR

:L=LEN(STRE(T% (M1 11 :FOR K

19230 WINDOW @,3.79,24,1

la2de RETURN

158wd RFM QUESTION KNOWLEDGE BAS
E

1581@ PRINT" (BLK) (RVS) ANS

WER QUESTIONS WITH (OFF)T(RV3)IRU
FE oR (OFF)F(RVEIALSE UNTIL CONCL

WSION . IS REACHEL (OFF) (BLUY
“;:WINDOW @.5,79,24,1

15038 IF NC< @ THEN 1506@

15848 ['RINT " {RED)KNOWLEDGLE BASE
NOT LOADED PRESS ANY KEY FOR

MAIN MENU. (BLU}"

15050 GETKEY Y$:WINDOW @,3,79,.24
. 1 : RETURN

15068 N=1:C%=0Q

15678 DO

15880 IF TH(N)=@ AND F%(N)=@ THE

N C%-1:PRINT:PRINT" (BLK) (RV3)";

1509¢ PRINT Q$(N);:1F C%=1 THEN
PRINT" (BLU) (OFF) "

15190 IF C%-0 THEN BEGIN

15110 PRINT. (T/F] : *:

15129 GETKEY Y$:IF YS<J"T" AND Y
$< >“F" AND Y&c>* " AMND Y$<>"=" T
HEN 15120

15130 PRINT Y$:IF Y$="T" OR Y§="
25140 IF F%iNic @ THEN NeF%(N):G
ITO 15180

28872 FPRINT "PRESS ANY KEY FOR M
AIN MENU.":GETKEY ¥3:RETURN
20289 INPUT#1,NT

20099 FOR N=1 TO NC

201090 INPUT#1.Q8(N):INPUT#1 . T%(N
) : INPUT#1, Fa%(N)

20112 NEXT N:DCLOSE#1:FAST

2012@ SCNCLR:PRINT " (RVS) HKNOWLE
DGE BASE LOADED SUCCESSFULLY (OF
Fi"

20130 CHAR 1,10,4."1. EDIT KNOWL
EDGE BASE"
20140 CHAR 1.19,7,"2. RETURN TO

MAIN MENU"

Ei;f@ CHAR 1,5.1@."ENTER SELECTI

& ] "

2190 GETKEY Y$:LM%=ASC(Y$§)-48:1I
F LM% 1 OR LM%:2 THEN 22160
22278 SCHCLR:IF IM%=1 THEN 16852
2% .39 RETURN

408 9EM SAVE

24213 PRINT"(RVS) SAVE KNOWLEDGE
EASZ (OFF)":PRINT:INFUT"ARE YOU
SURE IY/N] ";Y¥s:PRINT

2429 IF Y& »>"Y" AND Y% > 1" THE

N RETURN,

24633 GOSB l@'ﬂ@

<9940 SLOW:DOPEN#L1,.""+F§.DO,U8.W

:IF DS5=8 THEN EX%=0:GO0TO 25000
24050 IF DS=63 THEN DCLOSE#1:GOT
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LISTINGS
T e T e B e R W P P T o e o e e e P e U e R,

24890 28856 IF LEN(HS%) 16 THEN Hg=LEFT MEWL T
24368 PRINT " (RED) (RVS) DISK ERR | &(HS$.16) 12150 CHAR 1,20,5
OR (BLU) (OFF) *;DS$:DCLOSE#L 2806@ SLOW:H$="NO:"+H$+" KB":OFE === 1
24070 FAST:PRINT “PRESS ANY KEY | N 1.8.15,H$:CLOSE 1:IF DS=@ THEN | 3%16@ CHAR 1,22.5,
FOR MAIN MENU. " PRINT" (BLK) “ : CATALOG: PRINT" ( BLU N
24080 GETKEY Y$:RETURN )“:ELSE PRINT(RED) (RVS)":DS$,~( | 32170 CHAR 1.20.7." 1) DEFT
23990 EX%=1:INPUT "(RVS) KNOWLED | BLU) (OFF)" :FAST ME KNOWLEDGE BASE g
GE BASE EXISTS (OFF) - REPLACE [ | 2807@ PRINT:INPUT"ANOTHER DISK { | 50180 CHAR :.2¢.8.
YAN] aye YAN] ": Y% 1
24100 IF Y$<>"Y" AND Y$<>* " THE | 2808@ IF Y$="Y" OR Y$=" " THEN P 9 LGAD
N FAST:RETURN RINT:GOTO 28020 T

::-1'_1@ DOPEN#1, "@"+F$.D@,UB8 . W:IT 28899 REFRN =%

£ »@ THEN 24960 3200 REM START 2JF MAIN PROGEAM
:“zm REM OK TG SAVE. BUT IS THE | 2@®1® GRAPHIC <LR:REM GET 3e21@ CHAR 1,29.11 3 Sav
RE ANY DATR L OWLEDGE EBASE il
25010 IF NC<>@ THEN 25040 PAST:.TOLOR< . s | 32222 CHAR 1.22.12.°

cs@2@ PRINT " (RED)ENOWLEDGE BASE
ET—'.F'TY[EL’.JJ - PRESS ANY KEY FOR L2010, e e
M;;"q MENU . ] ST WL Z

i
Ao E 1

] = ;
S@30 GETKEY Y$:DCLOSE#l:IF EX%= | 30@42 CHAR 1,6,.1," SWITCH To Bg¢ | 3¢243 CHAR 1.I2.14
2 THEN SCRATCH ""+F3%:FAST:RETURN COLUMN S5CREEN ",1 L
:ELSE FAST:RETURN 3@@5@ CHAR 1.6,:2," -¢239 CTHAR 1,2¢.19, < 1} FOR
.*1::\ 42 REM SAVE QUESTICNS B, MAT D1 '{?w DIZK Tl
25050 PRINT&1 NC 39@6@ GRAPHIC 5,1:REM SELECT 3@ 20260 CHAR 1.20.16."
25060 FOR N=1 TO NC COLUMN SCREEN : ; et
5070 PRINT#1,0Q%$(N):PRINT#1,T%(N | 38078 COLOR 5,1:COLOR 6,18 Je270 CHRR 1.20.17.° 6 3 EXI
) - PRINT#1 . r%aﬂ' 30080 WINDOW ©,2.79.2.1 yi )
2288@ NEXT N:DCLOSE%#]:FAST 32@%@ PRINT - 20288 CHAR 1.2@,18,
25099 PRINT ﬂNUWLEDG: BASE SAVE — 5 s g o ad
D - PRESS ANY KEY FOR MAIN MENU. | = - e L R
i 3@1e@ PRINT ° |1 (RED) REASQ | =229@1@ I%=VAL{I5,
25129 GETKEY Y$:RETURN N 128(BLK) |'}!3LU) A KNOWLEDGE 33820 IF I%<l CR I%»6 THEN 35@¢0
28829 REM FORMAT BASE PROGRAM(ELK) 111 (RED) BY PA -ELJE SCRCLR
28013 PRINT" '{1_1; (RVS) FOEMAT TA UL SCECFIELD(BLK] [y = Bl
TP'-__J,I.IJH {QFFY (BLU) " : PRINT . INPUT' 28118 PRINT pu o -
ARE YOU SURE [Y¥/N] ";:;¥Y%:PRINT e — — T
28928 IF Y5 2"Y" AND YEd "1 THE e - AL
M RETURN JIQ12@ COLORS .7 .WINDOW 2,3 79, 24,
23938 PRINT"INSERT BLANK DISK IN 1: 503U <0082
DRIVE." T A SEHRR T
28040 INPUT"ENTER DISK NAME [16
CHARS MAX] ":Hs g CHRR 23 g
PRINT ENHANCER Plus/4 disk . ......£19.99 K
Plus/4 desktop publishing: Proportionally spaced, high quality printouts, cu"pu-rEHsDFFICIM COMMODORE/AMIGA DEALER
from BASIC, 3+1 and script/plus. Supplied with 15 fonts and font designer N Amiga B2000 only
program. MPS B01/803, VIC 1525, : gmiﬂﬂ %E}gﬁg .gfﬁm Eg‘ ﬁgﬂgﬁ o
iga Fi ard + 5.25" Drive
RS232 INTERFACE 64, 128 or Plus/4* ...£34.99 || W Amicasoowosumor " == "
mi + 8 mas + i nt + superbase
Measuring only 12x68x57mm, the smallést and neatest unit available. : i""?‘gg E,Jowpshﬁm'ﬂa?aacfatmun o i
: . mige + (L[ O
Conforms to Commodore 1011A user-port standard. Compatible with l  Commodore PC1D Single Drive Mono
BASIC, Easyscript, Superscript, Superbase, Mini Office, Script Plus atc, Commodore PC10/20/40/60
Connect to R5232 printers, modems and other devices. Supplied with Commodore 64C Hollywood Pack
1 metre of cable (add 75p extra metre®) terminated with a male (female*) By Commadore 64C Entertainment pack
25-way D-connector, or a custom cable made to your requirements, Our PRINTERS
after sales service for unusual printers guarantees to get you up and - ElUEO I Rl Y Semmadon
running. Supplied with a terminal emulator program, file transfer and ; Star LG-10 Commodore inc Lead
other utilities on tape/disk" EEFE: |i(:-1? Cz?:lluur Par uL Ic:umm . LA
- sge Imate consumables normally in SToc
IBM PC File Transfer Utility ..............£9.99 B aasion
Captures text or binary files via the COMI RS232 port. Supplied on a N 1 tni Monkior ino lew
360k IBM format 5'/," disk. Simple instructions provided by on-line help. ;mf.rf wiﬁ?asgmﬁﬂg?ﬂmﬁéﬁc i
VIEWDATA TERMINAL 64 or Plus/4 ....£14.99 T S e
Access Prastel, Micronet, CityService etc. Works with any user-port RS232 S S R tank Rnanpion
3 ga 500 AMDRIVE b Hard Disk D
interface and 1200/75 modem. minlGEN Genlock for Amiga i
CENTRONICS CABLE 64,128 ..........£18.99 || B PiceModen  S/ware for Amiga v21/23 Prestel 8BS etc
Use with Easyscript, Superscript etc. Driver for BASIC on disk or tape.” : gnmmndg:ax E;gﬂ-lfata Ractirdgr
6502 ASSEMBLER 64 or Plus,4* tape/disk £12.99 e R T Lol
- y for CBd
A sophisticated two-pass symbolic assembler and text editor which 1 Eﬂgg Emzi,;fﬁgfp'ﬂf’; s
supports tape and disk filing. The assembler, editor, source and object Surge Protector 3-Way Adaptor or 4-way Dist Unit
code may all be resident in memory simutanecusly, facilitating rapid and C128 Official Prog’s Ref Guide
interactive code development. Very fast edit/Assembler/test cycles. 2] gnrrg:n%
- upea 5€ Fersonal
Z80 EMULATOR/ASSEMBLER 64 disk £12.99 VizaWrite 128 + Spelichack
: i VizaStar 128 Spreadsheet & Database
A unigue integrated Z80 development package. The emulator compiles Superbase 64/128
ZB0 source code into optimised 8502 which runs on the 64 at about one _Srul:‘:"sfj'l T%ﬂgﬂc wpis .
sixth the speed of a 2MHz Z80. The cross-assembler generates hex or il _.:L HI;E;WD'“
; e ; ; . ARE INCLUSIVE OF VAT AT 15%
hll‘lﬂﬁ;ZBﬂ object files. The disk contains a powerful editor and example * CARRIAGE £5 (EXPRESS £10). Soft R Sl M Tos
programs. w '. * Prices subject to change without notice. E&OE
Piease specify* options. Send cheque/PO. or order by sccess. e
Prices include VAT and P&P. Overseas orders add £2.50.
e 1o ek o el @ef’fta 2t Softuare .Zm’
The Paddocks, Jockey Lane, Huntington, York. YO3 9NE. 8 Ruswarp Lane, WHITBY, N. Yorks. YO2 1ND. e 1
Tel (0904) 610722 Tel: 0947 600065 (9am-Tpm) T
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NOW

£34.99

POST FREE

ALL FEATURES AVAILABLE TO TAPE OR DISK
USERS.

ACTION REPLAY Mk V differs from all other cartridges because it combines
an 8K RAM with a FULL 32K operating system ROM. That means that ALL features
are INSTANTLY AVAILABLE AT ALL TIMES.

WARNING!! Other systems use outdated technology which severly limits
performance. Action Replay's state of the art hardware gives you MORE POWER,
MORE SPEED. MORE FACILITIES than any other cartridge. There really is no
comparison. Here are just some of the features...

+ TURBO RELOAD Action Replay Mk V has 2 unigue Turbo Loaders - "Ramloader”
& "Warp 25". Both work at up to 25 times normal speed! .~ PRINTER DUMP freeze
any game & print out the screen. .~ PICTURE SAVE save any HiRes multi colour
screen to disk at the push of a button. .~ SPRITE CONTROL full range of controls
with 64K operation. ~ POKEFINDER GENERAL an automatic infinite lives
generator!

+ SUPER COMPACTOR ultra eflicient program compaction technigues. ~ TEXT
SCREEN EDITOR modify the text screen on a frozen program. ~ SUPERFAST
DISK OPERATION load 200 blocks in just SIX SECONDS. ~ MORE TAPE
FACILITIES you don't need a disk drive to use Action Replay. » TOOLKIT
COMMANDS full range all at the press of a button. ~ FULLY INTEGRATED
OPERATION with onboard custom LS| LOGIC PROCESSING CHIP.

+ CENTRONICS INTERFACE for parallel printers. + PROFESSIONAL MACHINE
CODE MONITOR Full 64K monitor available at all times with full range of
commands.

PERFORMANCE PROMISE
Actlion Replay has an unmaiched range of onboard features. When you buy Action

Replay, if you don't find our claims to be true, then return it within 14 days for a
full refund.

GRAPHICS SUPPORT UTILITIES DISK

SLIDE SHOW. View your favourite screens in a slide show type display.

BLOW UP. A unigue utility to allow you to take any part of of your ploture &
"blow it up 'to full screen size.

SPRITE EDITOR. A complete sprite editor helps you to create or edit sprites.
MESSAGE MAKER. Takes your favourite sereen ereated with a graphics package

or captured with Action Replay & turns it into a scrolling screen message
complete with music.

ONLY £12.99

NOTICE 1988 COPYRIGHT ACT
DATEL ELECTRONICS Ltd. neither authorizes or condones the use of it's
products to reproduce copyright material. It is illegal to make copies of such
material without the expressed consent of the copyright awners or thier
licenceas.

THE ULTIMATE BACKUP CARTRIDGE GOES ONE BETTER...

. FOR CBM64/128 HAS ARRIVE

(]

The most powerfull backup system ever devised. Unstoppable freezer system.
Frecze at any point. Just press the magic button to backup your programs.
- TAPE TO TAFE 1 TAPE TO DISK
< DISK TO DISK 1 DISK TO TAPE J
VERY fast & efficient program compaction. Single part save at TURBO speed to
disk or tape. Backups turboload INDEPENDENTLY of cartridge. No "program-
ing” or user knowledge required.
THE FPROCESS IS AUTOMATIC - JUST GIVE THE BACKUP A NAME.

Mk IV Professional to Mk V Professional - just
send £9.99 & we will send you 8 new Mk V
Operating System Chip for you to just plug in!
Mk IV (Standard) to Mk V Professional - send
your old cartridge plus £15.99 & we will
upgrade it (allow 14 days).

totally impressed. This is
easily the best value for money
cartridge. The Cartridge

C 744707
24hr Credit
Card Line

UK ORDERS POST FREE
EUROPE ADD £1
OVERSEAS ADD £3
PRICES AND SPECIFICATIONS CORRECT AT TIME OF PRESS
AND SUBJECT TO CHANGE WITHOUT NOTICE

CALLERS WELCOME - Please reserve goods by telephone prior to wisit.

Send cheques /POs made
payable to
"Datel Electronics”

DATEL ELECTRONICS LTD., FENTON INDUSTRIAL ESTATE
GOVAN ROAD, FENTON, STOKE-ON-TRENT, ENGLAND.

=l ONLY A INIL AL
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c64 PROGRAM H[=]

Thesaurus

Have you ever been stuck for words while writing a
letter or document? Then perhaps THESAURUS can
help you
By Norman Hart

s you may have guessed, this
program’s function is to pres-
ent groups of words with
similar meanings, derived from an
alphabetically presented list. All
procedures are menu driven, so even
if you don’t possess great typing skills,
mistaken entries are impossible.
The database is sorted out in such
a way that searches are unnecessary,
the results of your enquiries are derived
directly from the array in memory, and
are displayed instantly on the screen
— time after time. The program is of
course crash-proof, with [RUN/
STOP-RESTORE] your only means
of escape.

How it works

The program begins by POKEing an
alphabetical sort into location 49152
(the value of AS in line 180 — this can
be changed if you wish), the data for
this is held in lines 200 to 320. By the
way, do take care with the values, since
the sort is a very essential procedure.

The main database (lines 1360
onwards) is then sized up and dimen-
sioned (lines 360 & 370) before being
committed to memory as the A$()
array. This first array is a simple
representation of the database, word
for word, and acts as the resource for
your enquiries. In order for this pool
of information to be tapped, a con-
trolling array is required - namely the
L$() array.

This second array is created on the
screen, for example “ABATE 120:” is
A$(120), together with its own sub-
script, is Input into memory as part
of the L$() array - see INPUT 1,
L$(J) in line 460. Thus we eventually
end up with two arrays - the A$(),
representing the database, and L3(),

representing the AS$(), together with
the appropriate A$() subscripts
MINUS the asterisks. Check line 360
for E=E+] to see how I counted out
the asterisks in the DIM L$ (D-E-I)
in line 380, and check line 400 to see
how I avoided their appearance on the
screen in line 450.

Once the L$() array is completed,

the SYS AS in line 420 sorts the array
into alphabetical order. Despite its
machine code pedigree, the sort has
a lot of work to do, so be prepared
for a wait of up to three minutes in
this large program example! With that
important job done, the next task is
to create a special Control String that
allows the user to call up the word
list at whatever point he or she wishes
on the screen.

This string (C$) is a compilation
of array position numbers for each
fresh alphabetical change that occurs
in the L$() array. In other words, if
the user presses the letter “D™, the list
on the screen will begin with words
starting with the letter “D™. This
facility works for the entire alphabet-
ical range. The SPACE bar also allows
the list to be paged forward and back
in follow-on order. In this way words
can be accessed very quickly. Study
lines 500 to 560 to see how the Control
String (C3) 1s created.
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Now that the program has initiated
itself, an alphabetical list appears on
the screen — this always begins with
words starting with the letter “A”. This
list appears alongside all the necessary
prompts and safe guards. All you have
to do is press the appropriate letter
key and, if needed, the SPACE bar
(Shift/SPACE if you wish to page
backwards), then press the RETURN
key and the top left-hand word will
appear in Reverse.

Now use the up and down CUR-
SOR key to position the Reverse
highthght over the word you wish to
investigate. Press the RETURN key
again, and your list of associated
words will appear on the screen. For
example, the word BIG will reveal such
words as GIANT, MASSIVE, ENOR-
MOUS, etc.. The Fl key allows you
to return to the same previous position
in the main hst.

Print Outs

Not only is information available on

the screen, but the printer has its share
of responsibilities, and there are three
types of print out at your disposal:

1. The full Data Base as it appears
at the end of the program. Tap the
F2 key, then immediately hold down
the CTRL key until the printer starts.
2. The Alphabetical List together with
the appropriate A$() subscripts. This
print out begins from its alphabetical
appearance on the screen. Tap the F4
key, then immediately hold down the
CTRL key until the printer starts.

3. A print out of your selected group
of words. Press the F2 key only.

Print items 1 & 2 are only available
while the Alphabetical List is on the
screen. They are protected from casual
use by employing the CTRL key as
described, and also there are a lack
of prompts on the screen — I have
intended their access only to you, the
programmer. Print item 3 is only

 accessible while your selected group of

words appears on the screen. All print
outs end with a word count, and
printing can be abandoned by holding
down any key on the C 64. Of course
if you don't have a printer, simple
REM out lines 780, 790 & 1410.

As for the databse itself, it need
not be restricted to a Thesaurus. Any
groups of words, ideas or items that
share a common interest can be
included - parts for equipment per-
haps, or even foreign language trans-
lation. Just remember to encompass
them by asterisks as I have done in
the enclosed example, and finish the

data statements with a double asterisk
e e 7Y

Not only will you find this program
useful for your own literary efforts, but
any younger members of the family
will certainly benefit too. My eight year
old son, lan, told me to tell you!

PROGRAM: THESAURUS

AF 1D PEH#sssssssssssnss
E3 20 REM#* CBHN B4 ns
CS 38 REM= -
28 4@ REM* THESAURUS =
Fl 50 RER™ »
ED EO@ REN* WRITTEM BY =
FO 70 REM* -
DE B0 REn* NORMAN HART *
FF Of REMessssssssssssss

3A 100 POKE7B8,S52: REN: RUN/STOP
DISABLE

Bl 11@ FORX=1TD39:5%=5S%+CHRS(32
J:NEXT: PRINTFREC(B)

OF 12@ PRINTCHRSC147)CHRSC144)C
HRSC142ICHRS(B) : POKES3281, 15
: OPEN1 , 3:0OFENZ, 4

Dy 138 C=13:L=-8:605UB1458: PRINT

TETHESALRUS™"

BF 149 L=10:G0SUB145@:PRINT"WR1
TTEMN BY"

BD 158 L=12:G0OSUB14S0: PRINT "NOR
HAN HART™

10 168 L=14:G0OSUB14S@:PRINT"*Ja
N 1885

ag 172

FS 1B@ AS=49152:REM LOC OF SORT

1sting

B4 190Q :

B8 200 DATA3Z,115,0,133,97, 169,
128,133,98,32,115,0,240,7,9,
128,133,908, 32, 115

Bl 212 DATA®,16S,47,133,89, 165,
49,133, 1202, 160, @, 165,397,209,
89,208, 7,200, 165, 98

SF 220 DATAZ209,99,240,20,24, 160
,2,177,99,1@1,99, 72,200, 177,
S3,101, 100, 133

B7 230 DATA100,104,133,99,144,2
21,160,5, 177,99, 133, 102, 200,
177,993,133, 101, 2@8

E7 240 DAaTa2,194,102,198, 121,24
, 165,99, 105, 7,133, 99, 165, 100
,105,0, 133,100, 165, 191

3C 250 DATAZ@8,2,198,102,198,10
1,208,4,165, 182, 24@,18,133,1
@5,162,0,134,103,134

30 26@ DATA104, 165,939,133, 106, 1
65,100, 133, 107, 240, 224, 240, 1
14,24, 1ES, 106, 185

B4 272 DATA3, 133,106, 165,107, 10
s,@,133,107,230, 183, 208, 2,23
@,104,160,2,177,106

DS 2680 DATALS3,109,0, 136, 16,248
,160,5,177,106,153,109,@, 136
,192,2,208, 246, 170

BD 290 DATASE,229,109, 144,2, 166
,1@3, 160, 255, 232, 200, 202, 208
.B,1B85,112,197,109

S0 300 DATA14Y4,1@,176,34%,177,11
3,209,110,24@,238, 16,26, 160,
2,185,112,0, 145

FF 31@ DATALOG, 136, 16,248, 160,5

v 185,106, 2, 145, 186, 136, 192, 2
,208,246,169,0,133

9A 32@ DATA1@S, 165, 101,197,1@3,
£0@8, 152, 165,102,197, 104, 208,
14E, 165, 185, 24@, 138, 96

71 330

BF 340 :

ED 350 FORJ=ASTOAS+242: READX:FPO
KEJ,X: POKES3ZE0, X: NEXT

CZ2 360 D=D+1:READAS: IFAS="*"THE
MNE=E+1

FO 370 IFAS<> "** " THENPOKES3280,
ASCrA%) : GOTO3IED

8SE 3B@ DIMAEC(0),LSCD-E-12:RESTO
RE:FORJ=@TO242: READX : NEXT: PO
KES3P80, 12: POKES3281, 15

BF 390 J=0:L=20:G0SUB145@:PRINT
D-E"WORDS”: L=22: GOSUB1450 : PR
INTE "GROUPS"

EE 400 I=I+1:READASCI):IFASCI)=
»» "THEN4Y D@

YE 410 IFASCII<» "=+ "THENGOSUEB43
@:G0TO400

CS 4Y2@ IFASCII="==+"THENPRINT"AL
PHABETICAL SORT":SYSAS,L:AS(
pi="=".5O0TOSE0

S4 430 C=-0:L=02:505UB145@:PRINTC
HRS{15SILEFTE(SE, LENCASCI) )+
LEMCSTREC I ) 1+4)

GB Y4@ C=LEMNC(ASCIII+4-1FEMN(STREC
[0

BB 458 EDEUEIHE@:PR!NTETRS{IJ":
*. C=0:G0SUB145@: PRINTASC I

@3 460 GDSUB145@:J=J+1:INPUT#1,
LECT)
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=151

DB
D1
=43
3B

ke i
cC3

a8

BE
BC

7C
ce

a7

78

ER
Y48
8C
B3
F3
@B
b=
BE
Fa
DE
2o
26

55

a2

ES

AR

4A
BE

47@ PRINTLEFTS(S%, 5)CHRSC145
JCHRS(144): PRINTD-E-J: RETURN

4B
49@ :
SO Ls(@)="=" FRINTCHREC(147)

S1@ FORX=1TOD-E-1: IFASCCLSCX
1)<>ASCCLSCX-1))THENGOSUBS4@
: POKES3280, Y

S2@ NEXT:PRINT":”CHRS(19);
S30 INPUT#1,BS: INPUTH1,CS:CS
=BE+CS+CHRSCIZI+CHRS(16Q)+"RA
". GOTOSS90

S40 PRINTCHRSC15S)LEFTS(LSCX
),1)RIGHTSCSTRECX) , LENCSTRS(
A =1 ¥-

SS@ Y=Y+1:IFY=2@THENY=0:PRIN
T

S6@ RETURN

570

SBD -

SS90 PRINTCHRSC147)CHRS(144):
POKES328@, 15: H=ES

6@@ PRINT:PRINT:PRINI"CCA,S*
18,.CR,.5*1B,C51"

61@ FORX=@TO18:PRINT*[S-1"SP
CC1BY"[S=-1"SPCC1B)"C[S=-]1":NEX

B v

E2@ PRINT"LCEZ,S5"18,CE,5*18,C
X

632 GOTOBZ@

E40 X=0:PRIMICHRESC(13)CHRSC14
B)"KEY A-Z=LISTLSPCl1JCRETUR
NI1=ENQUIRE™

E5@ PRINT"(SHIFT)/CLSPACE]I=PA
[

BE@ PRINT"LAST ENQUIRY :™;
670 IFH=133THENFRINILEFTSC(LS
CQ+U) LENCLSC(O+UII-YILEFTS(S
5, 22-LENCLSCQ+UI )

BBa :

63a :

702 POKE1S8,0

71@ IFPEEKC1S81=0ANDX<1@THEM
X=X+1:G0T0710

722 PRINTCHRE®C(13)CHRSC18)S5PC
CHI"A=Z"SFCC17) " RETHRN"

730 PEINTCHRSC1BISPCCLlI"SHIF
TI"SPCC3)Y"SPACE”

740 IFPEEKC1398)=-0ANDX<B@THEM
X=X+1:G60TO742

75@ IFPEEKC1SB)=0THENE4O

76@ H=PEEK(BE311: IFH>47ANDHLS
BTHENG42

778 IFH=13THEMC=1:L=4:U=gd.PR
INTCHRSC1B8); : GOTO1P0@

7@ IFH=137THENFORX=1TO1002:
MEXT: IFFEEKCE53 =4 THENGOSUEL
520

7890 IFH=138THENFORX=1TO1200:
MEXT: IFFEEKCG531=4THENGOSLB1
B3@

B IFH=32AMOR>D-E-1THEMNG4O
812 IFH=1609ANDO<2THENGYQ

820 L=4:G0SUB1I45@:T=1

B30 FORX=1TOLENCCS2

B4@ IFCHRSC(HI=MIDSCCS, X, 13TH
ENY=X+]1:60TOB7@

B5S@ IFH<>133THENNEXT

888 GOTOE4@

870 IFMIOSCCS, Y, 1< "A"THENY=
¥Y+1.:60TOB7@

BE@ IFH=32THENG=0+38:5=0:60T
o34

B32 IFH=16@ATHENG=0-3B:5=0:G0
Tos1@

908 IFH<>133THENQ=UALC(MIDSCC
5,X+1,¥-X-122

7E
Al
SF
B3
B1
AS
=1
3E
2a

87
37
IZC )
a4
S8
12

a8
SE

=23

28

B3

CE

AbB
SB

I

a3

03

S1

21

B8

as

ES

a4

Fa

912 IFRQ<1THEMNG=1

s -

93@ :

4@ R=Q+37:5=0

320 FORP=GQTOR

96@ IFP=0+19THENT=Z0:GOSUB1Y4
=10

370 PRINITABCTILEFTS(SS, 18)
S8@ IFF<D-ETHENFRINTTABCTICH
RECIMSILEFTRCLEC(F) , LENCLECP)
I-42:5=8+]

398 MEXT: X=LENCCS) : GOTOBSO
1200 POKE198,Q: IFU=19ANOH=17
THENC=2@: L=4

1812 IFU=SANDOH=17THENU=@:C=1
: Lwtg

1020 IFV=-1ANDH=145ANDOS> 1BTH
ENU=S—]:C=20:L=5-1E

1232 IFU=-1AMNOH=145ANDS<19TH
EMU=5-]:C=]:L=5+3

1040 IFU=18ANDH=14STHEMN: C=1:
L=22

125@ GOSUB1I480: IFH<*@THEMN11Y
@

1860

12870 -

1288 X=0:PRINTCHRSC19); :PRIN
T"CF11=RESTARTLSPC11ICRETURN
I=ENGUIRE"

199@ PRINTI"MHOUVE C[CRSE] UP &
DO ™

1100 IFPEEKC(198)=0ANOX<1@THE
MYX=X+1:G0T01100

1112 PRIMNTCHRSC19ICHREC1B)ISF
CC1X=F1*SPE(2]1X"RETURN"™

112@ PRINTCHRS(18)SPCC(G2"CRS
R

113@ IFPEEKC198)=0ANOX<E@THE
MYX=X+1:G0TO113@

114@ IFPEEK(198)=@THEN108a
115@ H=FEEK(E3l)

116@ GOSUB1480

117@ IFH=17THENU=L+] ;[ =L +]1:P
RINICHRSC18); :GOTO120@

118@ IFH=14STHENU=U-1:[.=L-1:
PRINTCHRS(18); : GOTD1000

1192 IFH=133THEMH=@:L=4%:T=1:
C=@:U=0: FRINTCHREC19) : GOTOBY
e

1200 IFH=13THENL=4: I=-UALCRIG
HISCLSCO+UI, 430 :60TO1220
121 PRINTCHREC18); : POXKE198,
Q:6G0TO105@

1220 PRINTCHRS(1S)}; :FORX=1TO
A:PRINTSS: NEXT: PRINT

1230 FORX=2T0D18:PRINTITAEBC1IC
HRSC1B)LEFTS(SS,18)SPCC1ILEF
TSCS5%,18): NEXT

1240 IFASCIXC> "= "THENI=I-1:G
oTol124%2

1250 IP=I+1:C=1:L=4%:G0S5UB145
0:5=0:T-1

1760 I=1+1:PRINTITABCTICHRSC(C1
BIASCI):S=5+1: [FS=19THENT=C0@
:GOSUB1452

1270 IFASCI+1)<>"*"THEN12E®
1282

129@ :

130@ X=0:PRINTCHREC1SJCHRSC(1
4E)."[F11=RETURNCSPCHICLF2]=PR
INT DUT*™

131@ PRINT

132@ PRINT"THIS ENQUIRY :";
133@ PRINTLEFTSCLECQ+V) , LENC
LS(E+U3?—QJLEFTS(ES,EE-LEN(L
SCR+HUI D

134@ POXKEL138,0

135@ IFPEEKC198)=8ANDX<1@THE

NX=X+1:60T01350

ri]
3s
B2
4
eF
9a

Al
ar

B3
F3
™

17
DB
D1
BE
es

ana

by 1

Fl

Do
18
2B
7C
16

1E

18

B6

=0

=17
BG
AC

HE
B3

Bl

70

1A
EB
EE
BE
1C
A7
JE

af

136@ PRINTCHRSC(1S)ICHRE(18)5P
el it Pl b Bt = ool o ol s

1370 IFPEEKC19B)=0ANDX<EATHE
NX=X+1:650T01373@

1380 IFPEEKC1398)=@THEN]1302
1392 H=PEEKLB3l)

149080 ITFH=133THENGOSUB145@:T=
1:5=0:G650T035@

141@ IFH=137THENGOSUB1G61@
142@ GOTO132a

1438 :

1447 -

1450 PDKEZ11,C:POKEZ1M,L:SYS
58732: RETURN

1462

1470

1480 GOSUB14S@:PRINTLEFTSCLSE
CO+UY LENCLECA+UII-YILEFTECLS
T, 22-LENCLECRQ+U 2D

149@ RETURN

1588 :

1518 -

1520 GOSUB1B1O: X=@:Y¥=0@

1530 PRINT#Z ,CHESC(13)"ARRAY
PRIMNE: DU CHRSECII X ===

1540 X=X+1:IFASCX)<>"*"THENW
=i+1: PRINT#2 , AS(XILEFTS(SSE, 2
S-LENCASCXID); :Y=Y+]1

1550 IFY=3THENFPRINT#2,"":Y=0

1560 IFASCXI="="THENPRIMNT®Z,.
CHRSC132:-¥=Q: IFPEEKC197)<{>E4
THENW=W+]1 : GOTO1583

1570 IFASCX)<> "*=*THENGOTOLS
4@

1580 PRINT#Z2,CHRESC13)"END OF
LIST”:PRINT#C: GOTO1770

1598 -

1600

1612 GOSUB1B1O:Y=0:X=@: FRINT
#2,CHRSC13)

1620 PRINT#2, "ENQUIRY-"LEFTS%
CLSCQ+U) , LENCLSCQ+UI -4 ICHRS
(13>

1630 W=wW+1:PRINTHZ,ASCIPILEF
TS(S5% , 25S-LENCASCIPY)D; : X=X+1
rY=Y+]

1648 IFY=3THEMFRINT®Z2,"":¥Y=0
: IFPEEKC1897)<*B4THENW=W+1] : GO

TOl1668

1650 IFASCIPI<>» "= "THENIP=]IP+
1:60TO163@

166@ PRINT#Z2: IP=IP-X+1:G60T01
770
1678 -
168G

1690 GOSUE1B1Q: X=0:Y=0@

1700 PRINT#2 ,CHRSC13)"ALPHAB

ETICAL PRINT OUT"CHRSC13)"--
1718 FORX=QTOD-E-1:L=W+1:FPPI
NTHE ,LE(XILEFTSCSE, 25-LENCLE
CXA2D; Y=Y+l

1720 IFY=3THENPRINI#Z,"":Y¥Y=0
: IFPEEKC137<>B4THENX=D-E-1:
W=Ww+1

1730 NEXT

1748

1758 :

176@ PRINT#Z2,CHREC13)"END OF
LIST":PRINT#Z

1770 PRINT#2, "NMUNMBER OF WORD

S="W-1:PRINTHE: W=0

1788 PRINTCHRSC19),; : FORX=1TO
3:PRINTSE: NEXT: RETURN

1738

1888

1818 PRIMNTCHRSC19); : FORX=1TO
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3.PRINTSS: NEXT , SPASH 30 251@ DATABROKEM, DAMAGE , WRECK

CF 1820 PRIMNTCHREC19:):PRIMTITAB( | GE 216@ DATAWEAK, POORLY,™ ED, BUST, =
BY"ERROR! >PRIMTER OFF LINE™ § 4@ 2170 DATANOISE,DINCRACKET),R| 21 2520 DATAENLARGE, INCREASE,HA
:PRINT#2 Ow,LOUD, BELLOW, SHOUT , GROWL , H GNIFY,HAKE BIGGER, AUGMENT ,WI

7F 1839 PRINTTABSM3)CHREC14S)"HO OwL , » DEN, PROPAGATE , GROW
LD DDWN ANY KEY TO ABORT PRI | SF 2180 DATAHOT,WARM,SHIMMER,SI | 6F 2530 DATAESCALATE,EXPAND, INT
NTING"”: RETURM MHER, BOIL ,SCORCH ENSIFY

en 184@d B1 2190 DATASEARING,BLISTERING, | 91 2549 DATAMULTIPLY,FORTIFY, *

7B 1850 : TORRIO,HAZY ,* AS 2550 DATAROUND,CIRCLE,CIRCUL

55 1860 DATABIG,GIANT,MASSIVE,.E | D4 2200 DATACOLD,FROZEN, FREEZIN AR,SPHERE,CIRCUIT, ENCLOSURE
NORMOUS , COLDSSAL ,GIGANTIC, TR G,CHILLED, ICYC(COLDY , * EC 2560 DaTAREVOLVECSHAPE),ELIP
EMENDDUSCSIZEY , TITANIC FBE 2210 DATAQUIET,SOFTLY, GENTLY SE,*

Fl1 187@ DAaTaCAUVERNOUS,GREAT(SIZ (SO0UNDY,WHISPER,HUSH, SUBDUED | 79 257@ DATAARMY, FLATOOMN, SQUADR
e e ON, REGIMENT, DETATCHMENT , TROD

27 1BBD DATAFIRECHDT) ABLAZE ,BL | 75 2228 DATAHATE ,ABHORE,DISLIKE PS,CORPS, FORCE
AZIMNG, COMFLAGPATION y SHUN , = E4 2588 DATADIVISION, COMPANY,CA

D@ 1890 DATAGLOWINGTHEAT! RED H |36 2230 DATAABILITY,SKILL, DEXTE UALRY,SOLDIER, CONBATANT, *
ot RITY ,PROWESS, TALENT , CLEVER SA 25320 DATANETHOD,SYSTEM, TECHN

5@ 12¢Q DATaSAD,UNHAPPY UPSET,D |45 2240 DATAEXCEFTIONAL, IQUE, STYLE, *

EPRESSED, DEVASTATED, * AF 2250 DATAEFFORTLESS,EXPRESS, | @1 2602 DATABASE,LOWEST,BOTTON,

B3 1912 DATAABOICATE, RENOUNCE,G PROPULSIVE DEEPEST, *

IVE UP,FINISH WITH,* 76 226@ DATASUDDEN, AERUPT,QUICK | 38 2619 DATAFIRECAPPLIANCEY, RAD

@4 1920 DATAFRIGHTENED,SCARED,W ,HASTY ,FAST,SPEEDY, BRIEF(SPE IATOR, HEATER, RADIANT , OVEN, CO
ORRIED,NERVOUS, TERRIFIED, HOR ElYy = NUECTOR,BOILER, *

RIFIED, ™ CD 2270 DATASLOW,SLOVENLY,DULL, | 22 2620 DATADIG, GOUGE, TEAR, SCAR

A2 1930 DATAABORT,REJECT, THROW - (TEAR) ,RIP,PLOUGH, *

AlAaY GIVE AwWAaY,SHED RID,CAST | 72 2288 DATAMACHINE ,GADGET,EQUI | BE1 2632 DATAHAPPY ,LAUGHTER, SHMIL
ouT PHENT , ® E,JOY,.EXCITED,SATISFIED, ™

ES 1342 DATAABANDOM,GIVE UP,GIV | 57 22980 DATADEVICE, IMPLIMENT,TH | 1@ 2640 OATATAPC(WATERY ,VALUVE ,FA

""E IN,FORSAKE,YIELD,® ING,ARTICLE,OBJECT, * WCETT , *

AE 1950 DATAKILL,MURDER,EXECUTE | 584 230@ DATAWET,DAMP,DRIPPING,S | F9 2650 DATATAPCHIT),STRIKE,HIT
C(KILL)Y, DESTROY,AMIHALATE,EXT ODDEN, SOGGY , SOAKING, MOISTE, L , THUMP, RAP, WALLOF,BLDOW, *
ERMINATE , OBLITERATE IQUID, WATER, * 2E P6EE@ DATATANGLE, INTERTWINE, I

F1 13560 DATAASSASIMATE ,BUTCHER, | DC 231@ DATAHOUSE, SHOP,SCHOOL ,F NTERMINGLE ,MINGLE, CONFUSE , EN
ERRADICATE , = LAT, BUNGALOW,OFFICE, HUT,PRE- THAP, ™

27 I1I97@ DaTaHIGH,ABOVE,BEYOND R FAB, TOWER ,COTTAGE B3 2678 DATAIMNUERT,CAPSIZE,UPSI
EACH, OVERHEARDO, = EF 2320 DATAWORKS,FACTORY , WORKS DEDOWMN, TURNOUER , *

33 198@ DATACARRY OUT,EXECUTECC HOP,STORES,STATION,AIRPORT,T | 9E 2682 DATACAPTURE,ATTAIN, AQUI
ARRY OUT), INITIATE,START , BEG HEATIRE ,UNIVERSITY RECTHEFT),STEAL,*

IN, INPLEMENT, * FB 2330 DATACOLLEGE,POLYTECHNIC | @2 269@ DATAHOLOC(GRIP),GRASP,GR

891 15890 DATAGODOD, SUPERE, FANTAST ., HOSPITAL ,CONDOMINIUM, CHURCH 1P, RESTRAINCGRIP)I WITHOLD, *
ICCGO0DY , SUPER,BRILLIANT C(STRUC)Y FE 2720 DATADATA, INFORMATIONM, IN

EA 202@ DATAZENITH,FINEST,PINNA | 12 2340 DATABUILDING, STRUCTUREC STRUCTIONS,DIRECTIONS, *
CLEZBEST),CLIHAX BLDING),HOUEL,FOLLY 28 271@ DATACUP,MUG,BEAKER,CHAL

7F P212 DATACULMINATIOM, TREMEND | 3C 235@ DATAEDIFACE,FACADECBUIL ICE,GRAIL ,*

OuUSCIDEAY , SUPERLATIVE DING) 57 2720 DATABIRD, HAWK, EAGLE, BUZ

Bl 2e2@ DATAULTIMATE,OUTSTANDIN | 12 2360 DATADESIGN, ARCADE, PREMI ZARD,KESTREL , FINCH, TIT,VULTU
G,EXTRAORDINARY SES, * RE  *

94 2230 DATAUNERQUALLED,SPLENDID | BE 237@ DATAEDIT, JUDGE,SCRUTINI | SF 2730 DATAPIPE, TUBE,CAPILLARY
,SUPERIOR, PERFECT ,MARVELDOUS, ZE ,CHECK(SEE), OVERSEE, INUVEST ,VEIN,  ARTERY ,DRAIN,6 *
FAULTLESS IGATE,CRITICIZE , OBSERVE DE 274@ DATAIMMORTAL ,DIVINE, UNF

42 2042 DATANATCHLESS,EXEMPLARY | A7 2388 DATAUERIFY, ™ ADING, FOREVER, *
 INPECCABLE , * 40 233@ DATATERRACE,AVENUE ,CRES | 88 2750 DATAINPASSIVE, UNEMOTION

09 20s@ DATADEAD,LIFELESS,DECEA CENT, TOWERS, MEWS, CLOSE,CUL O AL , SEREME , UNFEELING, *
SED,DEFUNCT, INARMINATE ,PERISH E SAC,SQUARECADDRESS) FS 2760 DATAPLUNGE, IMMERSE, SINK
ED 34 2490 DATABOULEUARD,* tBURY),EMBED, BURY, *

BE@ Z@ER@ DATASTIFF,CORPSE,CADAVE | 29 2410 DATAFIND, DISCOVER, COME B0 2772 DATASCAREY,FRIGHTIENING,
F,CARCASE, REMAINSCHUMANY) , * ACROSS,FIND OUT,EXPLORE, * TERRIFYING, MONSTEROUSCDEARDLY

Bt 2070 DATAEMEARRASS,ABASH, HUM | 11 2422 DATAINVENT, FORMULATE,CO ), WORRYING,EVIL,DEADLY
ILIATE, DISCONCERT, = NMCOCTC(CREATEY ,DEVISE ,MAKE UP | BF 2780 DATADANGEROUS, *

2F 2080 DATAABSENT,GOME,NOT PRE ,PLOT ,CREATE, * 16 279@ DATAUGLY, MONSTERDUSCUGL
SENT ,NON EXISTANT,FORGETFUL, | @ 2430 DATASTORM, TEMPEST, TURBU ¥),HIDEDUS,VILE, GARGOYLE, *
INATTENTIVE, * EENEE ;= 95 2800 DATABEAUTIFUL , GORGEOUS,

E@ £090 DATRABATE,DIMINISH,SHaL | @1 2448 DATAPUNCTURE, IMPACT, INP FABULOUS, PRETTY, HANDSOME , DEL
L,LESS ,WEAKEN, TINY ,DIMINUTIV ALE,PIERCE  HOOK,* ECTABLE, BONNY , RAUESHING
E BS 2450 DATAINFLUENCECHINT) ,SUG| FB 281@ DATAPULCHRITUDE,*™

11 2192 DATAABREVIATE, SHORTEN,C GESTCIDER), INPLY,PROPOSE.HIN| FE 2820 DATASKIMNY, THIN K EMACEAT
uUT DOWN T, INSINUATE, INFER El'_'r,5'1‘|F1I~':‘L,IE!I_'!,UMEIEI!r*.II!ZJl.JFiP'ISI-'[EIZI,"l

C3 211@ DATAMICROSCOPIC,PETITE, DE 2460 DATACONVEY(SUGGEST),TEM| 29 283@ DATAFAT, PLUNMP,DBESE,COR
- PT,.™ PULENT,PORTLY,*

EE 2120 DATAABSORRE, TAKE IN, INGE | 71 2470 DATADROP,PLUMNET ,DIVE,S | @6 2840 DATABODK,VOLUME, PUELICA
ST,DIGEST,CONSUME , = LIPCFALLY,FALL,SINKCFALLY,* TION, ANNUAL  PERIODICAL ,ESSAY

BE 2130 DATAFAILURE MALFUNCTION | 15 24B8@ DATAFLY,CLIMB, RISE, ASCE JERLIO, THESIS
, BEREAKDOWN , DESTRUCTION , = ND,* B2 2850 DATAPAPER, PARCHMENT , AN

9C 2149 DATAERROR,NISTAKE,BLOON | 46 24392 DATATHROW,CHUCK, SLING,C USCRIPT,SHEET, DOCUNENT
ER,FALULT ,HOWLER, INRCCURACY , M AST ,FLING, PROJECT, FIRECGUND , FE 286@ DATAERIEFCLITT), DIRECTO
ISCALCULATION, = FROPEL , » RY,MAGAZINE ,SCRIPT, *

EE 2152 DATAILLNESS,DISEASE,FEV | FE 2500 DATADISASTER, DEVASTATIO | EB 2870 DATACONTEST ,COMPETITION
ER,PAIN,RACHE, SORE, TENDERNESS M, CARNAGE , DESTRUCTIONM , TOURNAMENT , TEST ,QUIZ, HEATCC
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LISTINGS
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FD
EE
CE
ap
30
BF
19
AS
ES

FC

ne

e
El

FB
52

EE

i b
an

SF

27

FH
EY
54

8e
53

ONTEST?

288@ DATACOMPETE, TRY(RSCE?, R
ACECCOMPETITIONY , CHALLENGE | F
ISHT BTUAL,*

2822 DATATRIUMPH,WIN, DEFEAT,
ROUT. =

2922 DATASTAR,MOON, PLANET, LN
ILKY way,RED GIANT

29:2 DaTABLACK HOLE,WHITE Ouw
A%, “ETEDR,COMET, SHOOTING ST
an

£S32 DATACELUDE, FOOL,DECEIVE
DUPE, FALSIFY, DEFRAUD,LIE,FI

@ [l = |

ta-

2942 DATACONCOCTC(LIED,®

28SC DATAFANCY,ORNATE, COMPLI
CATED, *

2952 DATAINCREDIBLE,UNBELIEY
AELE, AMAZING, FANTASTICCFANTA
L= ¥

2970 DATAFALLACY, INCONCEIVEA
BLE , ASTOUNDING, UNTRUTHFUL , *
2980 DATAFANATIC,ENTHUSIAST,
FOLLOWER, DISCIPLE, PROTEGE
2990 DATALEARMER,PUPIL,SCHOL
AR, BEGINNER, APPRENTICE, TRAIN

fna it —_ e d sl
peTonlt NECEPTION

.EE,NOVICE, =

3008 DATAPERSOMIFY, IMPERSONA
TE,CARACTATURE, *

3P1@ DATAWROMG, INAPPROPRIATE
, INCORRECT ,MISTAKEN, *

IP26 DATAYOLNG, IMMATURE,CHIL
OISH, JUVENILE,*

303@ DATARIOT,.DISTURBANCE, PU
BLIC NUISAMCE,*

304P DATACONTROL , INFLUENCEC(C
ONTROL Y, ORDERCCOMMAND )

305@ DATACOMMAND,OIRECT, LERD
, SUMMONCCOMMAMD D

3060 DATAPRESIDE,ADMIMISTER,
CONDUCT, MANAGE , OFF ICIATE
3270 DATARUNCCONTROL), SUPERV
1SE,*

3080 DATAREMOTE,FAR AWAY, IS0
LATED, SECLUDED, FRIVATE, *
309@ DATASTICK,FIX(STICK) ,GL
UE, ADHERE, CEMENT , BOND, TIE, HD
LOCTIEY, ™

3198 DaTATRAITOR,DISLOYAL, DI
SHOMEST, ENEMY, =

3119 DATATRAMP, UAGRANT, *
3120 DATADISGUST,AVERSION, IN
DI1GNATI0M, REPUGNANCE, *

3130 DATAEASY,SIMPLE,*

3140 DATATRANSPORT ,CARRY,CON
VEYCTRANS), FORWARD MAIL *
315@ DATATRANSMIT, BROADCAST,
TELL ,ADMIT,CONUEYCTELL) ,SPEA
K, TALK ™

3160 DATAACT,PORTRAY,RECREAT
E,PRETEND, *

3170 DATAREPAIR,FIX(NEND),MA
INTAIN, MEND, *

3180 DATAIMPLORE,BEG,ASK, PER
SUADE, SUGGEST(ASK) ,SOLICIT, B
ESEECH, ™

319@ DATAORDERCFORM), FORM, SH
APE ,ORGANISATION, STRUCTURECF
ORM), LAYOUT ,

3202 DATATRY(STRIVE) ,STRIVE,
ATTEMPT,MAKE AN EFFORT, DO, *
3210 DATAFASTIDIOUS, FUSSY,SE
LECTIVE,CHOOSEY,FINICKY,*
3229 DATASLIPPY,SHOOTH, ICYC(S
LIPPY),FRICTIONLESS, *

3230 DATASLIPC(SLIDE),SLIDE,*
3240 DATATHOUGHTLESS, TACTLES

EF
20
E2
EE
aF
F3
4B
B2
oa

2Cc

EB

=5
18

=

4A

11

=14

71

13

HE

2F

EE

g4

36

o7

SF

aA

EB

na

a2

B8

CF

S, CARELESS, CAREFREE, *

325@ DATATACTICS, PLAN, PLANS,
STRATEGY, I0EA, *

326@ DATACHANGE , ALTER, RECONF
1GURE , REAL IGN, RESET, *

2272 DATAGENTLECKINDY,KIND,B
ENIGN, GRACIOUS, SALUTARY

3280 DATATENDER,GOO0 WILL,TH
DUGHTFUL , CARING

3290 DATAMILD,SDOTHING,CALM,
BEMEFICIAL , BENEUOLANT , *

3300 DATASTRUGGLE, FLOUNDER, G
IVE IN,GIVE UP,*

331®@ DATAIMPRESS, IMPRINT,STA
MP, ENGRAUE  MARK , *

3328 DRTQERESEENI(SHHFEJ,HHE
,SICKLE,CURVE, *

333@ DATAREVOLVECROTATEY , TUR
N AROUND, ROTATE, SPIM, *

3340 DATABRISTLE  HAIR, PRICKL
E,SPINE,STUBBLE, THORN, WHISKE
E,NEEELE,*

3350 DATASOILCAGRIG),CLAY,DI
RT,DUST, EARTH, GROUND, LOAM, SA
ND,

3360 DATASOILEDCDIRT), BEDRAG
GLED, FOULED, GRIMMY , DIRTY

3372 DATAMUDOY, POLLUTED, SMEA
RED,SPATTERED, SPOTTED

3382 DATASTAIN, TARNISH FILTH
-

]

3390 DATAWRECKAGE, DEBRIS, FRA
BMENTS, HULK , REMAINSCWRECK) , R
UBBLE, RUIN, WRACK, *

3480 DATACREST,APEX,PEAK,PIN
NACLE(SHAPE),SUMAIT, TOP, *
3410 DATAREVOLVER, GUN,FIRE&R
M,MACHINE GUN,CANNON,CHAIN G
UN, BAZOOKA, CAREINE

3420 DATAMAGNUMCGUN) , =

3430 DATASHIPCWAR),FRIGGATE,
CRUISER, BATTLESHIP,CORVETIE
344@ DATADESTROYERCSHIP), TOR
PEDO-EOAT, DREADNOUGHT, ATRCRA
FT CRRRIER,*

3450 DATASHIP(MERCHANT),STEA
MER, TUG,KETCH,BRIG,TEA CLIPP
ER,EOAT,CRAFT

34E@ DATAYACHT,PACKET(SHIP),
LINERZSHIP), FREIGHTER

347@ DATAFREIGHTER,KUESSEL(SH

IF),TRQMLEE,UHHLER,LHUNEHESH
1P), SPEEDEOAT

3480 DATACANOE,FERRY(SHIP),D
REDGER, *

3490 DATASOBRIETY, TEMPERENCE
 RESTRAINTCABSTAIN) ,MODERATI
ON, ABST INENCE, *

3500 DATASNOBBERY , ARROGANCE,
CONDESCENSION, PRIDE, SNOOTY, *

3510 DATASOCIETY,CULTURE, HUM
ANITY, MANKIND, POPULAT ION, SOC
1AL ORDER,*

3520 DATABRIGHT,BEAMING,BRIL
LIANT,DAZZLING, GLEAMING,GLIT
TERING, GLOWINGCLIGHT )

3530 DATALUMINOUS, ILLUNINATE
D, RESPLENDENT, SHIMMERING, SHI
NING,LIGHT,®

3540 DATAASSUME, PRESUPPOSE, P
REJUDGE, *

STOPY ,HAMPERCETDP) ,HOLD BACK
JAUERT , FOILCSTOR)

356@ DATAHIMNDER, IMPEDE, OBSTR
HEL, EAECSTERORD "

357@ DAaTAHAMPERCFOODY,PaRCEL
, PACKAGE , LETTER, ENVELOFECPOS

Bl

CE
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A7

ac

78
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™

JC

L

1D
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79

4P

AlD

e

Ce

a4
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18

BA

1@

1C
139

BE
eC

i

EnA

DE
BA

4F

TAL),*

3580 DATATHEOREM, THEORY, DEDU
CTION, GUESS, FORMULA, HYPOTHES
IE,FHINCIPLE

3582 DATAINFERENCE, CONCLUSIO
N, JUDGEMENT , REASON

3600 DATAPROPOSITION, RULE,ST
ATEMENT, *

3610 DATATHERAPY ,CURE,HEALIN
E,TREﬁTHEHT,'

3620 DATATHEOLOGY,RELIGION,D
IVINITY,ECCLESIASTICAL , CHURC
H(FELIE),UDETRIN.‘

3630 DATATHIEF, BURGLAR, MUGGE
R,ERIHINQL,EHEEEZLER,LﬁRCENI
ST,PILFERER, ROBBER

3642 DATASWINDLER, SHARK(MONE
Y),BANDIT, HIGHWAYMAN, CROOK , S
HOPLIFTER, STEAL

3650 DATACHEAT,PICKPOCKET, *

366@ DATATHAW, DEFROST,MELT,W
ARH UP,*

3670 DATATENSION,STRAIN, STRE
TCM, TAUT, TIGHT ,PULL , *

3680 DATAWRITING,CALLIGRAPHY
 PENMANSHIP, HANDWRITING , SCRA
WL, SCRIBSBLE, *

3690 DATAWRITER,AUTHOR, COLUM
NIST,ESSAYIST,NOVELIST, WORDS
MITH, =

3700 DATAENUELOP, BLANKET,CLO
AK , CONCEAL , EMBRACE , ENCASE , EN
CIRCLE, ENCLOSE

3710 DATAENCOMPASS, ENGULF , EN
WRAP, SHROUD, CIRCUMNAUIGATE , *

3720 DATAWRAPPING, ENVELOPE,J
ACKET, COVERINGCENUVEL ) , AWUNING
, SHEATH, SLEEVE , *

3730 DATAENUIRONMENT , ATMOSPH
ERECSOCTAL Y, BACKGROUND , COND1
TIONS, CONTEXT

3740 DATADOMAIN, HABLITAT,LOCA
LE, SETTING,SITUATION, SURROUN
DINGS, TERRITORY, *

3750 DATAENUISAGE,CONCEIUVE O
F,CONCEPTUAL I ZE , CONTEMPLATE ,
IMAGINE, PICTUREC IDEA)

3760 DATATHINK UP,UISUALIZE,
-

3770 DATACOMRADE,COMPATRIOT,
COLLEGUE , FRIEND, COUNTRYMMAN
CITIZEN, *

3780 DATAMENSURATION, ASSESSH
ENT,CALCULATION, CALIBRATION,
COMPUTATION

3790 DATAESTIHATION,HHEASUREM
ENT, SURUEY, *

3880 DATALEARNED, ACCADENIC,C
ULTURED, EXPERT, INTELLECTUAL,
LETTERED,UEREEH

3810 DATAWELL-READ,*

382@ DATAGRAVEYARD, CENETERY,
BURTAL GROUND,CHURCH YARD,NE
CROPOLIS, *

3832 DATACONUOKE, ASSEMBLE,CA
LL TOGETHER,COLLECT

3842 DATACONUENE, GATHER, MUST
ER, SUMMONCGATHER) , *

3850 DATACORRESPONDENT, CONTR
1BUTOR, REPORTER , REPRESENTATI
VE, =

3860 DATACOUNTLESS, ENDLESS, I
MMEASURABLE , INCALCULABLE , INF
INITE, INNUMERSBLE

3870 DATALIMITLESS,*

3880 DATACOSMETIC,SUPERFICIA
L,ON THE SURFACE,GLOSSED OVE
R,*

3890 DATACOUNTERBALANCE, COUN
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GAME REVIEW

1ant fighting machines wielding lasers, machine guns
Gand missiles clash in this game of futurisitc combat.

It’s a game that’s remarkable in two respects - not
only is it based on a cult series of board games, but also
represents Infocom’s entry into the world of role-playing
games.

In Batiletech, you are Jason Youngblood, trainee mech
pilot and son of the legendary Jeremiah Youngblood. As
the game begins, you're a long way from the heat of the
battle, in fact you've only just started your training in mech
control and weaponry. It’s a process that’s long and dull,
but necessary if you're going to survive the rest of the game.
The problem lies with the Kuritans, a nasty bunch who
may at any moment invade your base and destroy your
entire city.

You always fear such an attack, and expect it any
moment (the game can'’t be this dull for much longer), and
sure enough it comes just before you've crammed in all
the training you require. Suddenly, you're very alone and
unarmed (unless you've had the sense to get yourself a rifle),
vou set off for Starport to seek out fellow rebels.

Starport is another town that’s been seized from the
Lyran Commonwealth, and is full of people who'd like to
have a shot at you, particularly if they find out that you're
a rebel. So after a change of clothes, you try to infiltrate
a victory celebration hoping that other rebels will do the
same. You're in luck, as you meet your father’s old friend
Rex, who even has a ‘mech’ for you, together with a quest.
You must gather together all remaining Lyran rebels, find
the secret store of. mech parts and get off the planet.

To add to your problems, Kuritans will pose as rebels
to damage your mission, which will take you into adventure-
style situations and battles with mechs and foot soldiers.
Combat involving mechs - whether they are the fast but
lightly armed locusts, or the juggernaut chameleons - is
a dangerous art, in which you must use the terrain and
your mech’s abilities to outsmart and out-gun your
opponent.

In the game, you must specify a target for each of your
weapon systems (a lengthy task for heavily armed mechs),
and then plot where your mech will move. Movement and
combat are then carried out simultaneously, with text and
graphic sequences providing you with a blow-by-blow
account. This may take a little getting used to, but it does
provide you with the chance to decide your own battle
tactics. For example, if you're up against a Locust armed
with machine guns, then you'll want to keep your distance
and out of their range. Alternatively, a Wasp hurling missiles
at you has to be stopped fast, so you want to get as close
as possible and add kicking to your arsenal of weaponry.

A mech’s main problem is overheating, which can cause
a shutdown at the worst possible time. You can delay this
by standing in water, but the best way is to conserve your
weapons until you really need them. This can get critical

Battletech

if some of your heatsinks get shot up, and the repair bills
can be extortionate.

You can increase your chances of success through skills
gained either at the training centre or added since, through
courses or people who join your party. The most useful
are medical skills to patch up your wounded (if a key
character such as Jason dies, then your game is over —
a bit like Neighbours, really — Ed) and engineering, that
will allow you to salvage mech parts and ammo from the
debris of battle to patch up your own mechs or even build
New ones,

Battletech is a massive game, with over 4 million
locations to explore, hundreds of mechs to battle, people
to deal with and fight, and adventure-style sequences to
spice up the action just when you thought it was getting
predictable,

Touchline:

Title: Battletech. Supplier: Infocom (Activision), Blake
House, Manor Farm Road, Reading, BERKS., RG2 (JN.
Tel: 0734-311666. Price: £19.99.
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Haw to porz rhase superb b!ack—and whzre Mac
grapk:cs over to your Am:gﬂ
By Jay Gross

ave you ever seen a MacPic-

ture before, one that origi-

nates on one an Apple
MaclIntosh computer? You have to
give them credit, their black-and-white
graphics really do look nice. But the
good news is that you can port those
pictures over to the Amiga with a little
effort, a little luck, and a kit of utilities
from the freely distributable libraries
of Amiga software. Oh, and a couple
of expensive pieces of commercial
software, too, if you want to get really
fancy.

To view a MacPicture on the
Amiga, you first have to find a way
of getting the MacFile into the Amiga.
The easiest way is with your old friend,
the computer BBS. Many electronic
BBSs around the country offer graphic
files in the MacPaint picture format.
The Maclntosh has many graphics file
formats, but MacPaint is one of the
most common. Look for MacPaint
formatted pictures first, because
they’'re the easiest to view on the
Amiga. Download the files from your
favourite BBS using your favourite
terminal program. If you don’t have
a modem, you're pretty well stuck for
now, as there is currently no way to
read MacDisks directly.

If you see files labelled Stuffit,
forget them. Stuffit is a MacPacking
program like ARC, but is not machine
independent, so ask. Maybe the
sysoppery where you call will unMac-
Stuff those files for you. While you're
downloading, or at your next user-
group meeting, try to collect up the
following kit of utilities from the public
domain libraries:

A: MacView by Scott Evernden -
preferably the most recent version.

B: Multiview2.0 by Wayne Hogue.
Documentation comes with the first

version, and the program isn't terribly
easy to figure out without the docs.

C: Your choice of graphic screen saver.
My suggestions are Iffencode by Matt
Dillon and ScreenX by Steve Tibbet.
If you have the commercial program

GRABBIT, from Discovery Software,

= Jr

iview offm 2 number nf
read optmns, and ‘will sBmEtImEs

~ correctly dmpla}r MacSerEens that

MacView cannot cope with, thVmw 55
however, offers the ahliity to SAVE
a MacPa.mt formatted file, as well as
the option to print plﬂturcs and to

“scroll around the displayed MacPic-

ture in Amiga hlgh-rcsnlunﬂn or low-
resolution modes.

Try MacView first. If it complains
that the file is not MacPaint format,

you won’t need the others, although
ScreenX does some neat additional
tricks. In a pinch, you could get by
without a screen saver, but it’s nicer
with than without.

The other pieces of commercial
software (besides GRABBIT) are for
serious picture porting. First and most
important is the $69.95 (ouch! that's
the U.S. price) PixMate from Progres-
sive Peripherals. It’s by Justin McCor-
mack, and it has a bunch of neat
features that will be useful for many
other things besides porting MacPic-
tures. If you want to convert larger
MacArt to Amiga-sized screens, Pix-
Mate is just the ticket. Deluxe Pho-
tolab will accomplish the job, but not
in the same way as PixMate.
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try invoking it from the CLI window
with the command:

MacView -f < filename >.

The “-f in there tells the program
not to worry about an incorrect
MacPaint file header. The Macln-
tosh’s various softwares aren’t too
careful about writing that file structure
out in an interchangeable manner, so
files generated with different products
may have variations of the file header.

If the file won't work with Mac-
View, try Multiview2.0. Although
Multiview2.0 has an option for saving
to 1FF file, it won't accomplish what
is needed to make PixMate’s job fit
in only 512K of chip memory. Use




o shor

a, you can multitask some screen saver

and moving the mouse.

Many MacPictures are smaller
than the Amiga screen, particularly
images intended for use as clipart. If
the picture you're trying to import is
smaller than the Amiga screen, you’re
home free. Use MacView’s SAVE [FF
option, or GRABBIT, or IFFEN-
CODE, or ScreenX to save the screen
to an IFF disk file and that’s that,

Most MacPictures are, however,
more lines tall than MacView (or the
Mac) can display at one time. On the
original Macs, the screen resolution is
512 x 380, so who but Apple knows
why the pictures are bigger than
Amiga’s 640 x 400 screen? Maybe the
purpose is to print a letter-sized sheet
and not enjoy the whole thing on the
screen at one time at all. But whatever
the reason they are bigger.

To get the bigger MacPictures into
a single piece viewable on the Amiga,
you'll need PixMate’s expensive fea-
tures. If your intent is to use the
finished image as line art, you'll also
need DigiView 3.0 for the final con-
version back to black-and-white.
Here’s what you do for the bigger ones:

First, with MacView in 640x400
mode, get the top part of the Mac-

shows the picture so IFFENCODE
can copy it out to a file. Leave the
CLI active and press return when the
picture is showing.

The next step is obvious — do the
same thing for the bottom half of the

~ MacPicture. Be sure to use a different

filename so you'll have two halves in
two files. It’s best to have some overlap
to make lining up the two images easier
later on in this involved process. The
rest 15 a job for PixMate.

Before you start, plan on using up
some disk space for all this, as the file
size for each half just about quadru-
ples. Also it's best to save frequently
and with incremental filenames, so if
you make a booboo (it's easy to do!),
you won't have to start over at Step
One. Allow at least 300-K of disk space
for EACH 40-50K MacPicture you
want to convert. Of course, when the
job is done, you can safely get rid of
all the extra files.

MacView’s display is four colours
(note the green gadgets in its title bar).
You want greys, not greens, but an
IFF screensave will have a four-colour
palette to start. Y ou crop out the green
gadgets and reformat the picture to
allow 16 colours instead of four
(memory consumption goes WAY
up!). Pictures saved with MacView are
two colours, and so are much neater
to start with.

Although other products besides
PixMate will do the job we’ve done
you need PixMate for the next part:
diffusing the black-and-white image
into those extra bitplanes, making a
picture with shades of grey instead of
blobs of black. The purpose of con-
verting to shades of grey is to keep
the next step - removal of some of
the lines of the image - from making
a big mess.

Okay, load the TOP half of your
picture into PixMate; use the pro-
gram’s DISPLAY option to turn ON
bitplanes 3 and 4. The program will
automatically reformat the picture to
16 colours when you exit this option.

To crop off the green gadgets, you
can either use the CLEAR AREA
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. éxt‘,ﬁm: tlie screen.
Thf: [a'iﬁﬁt version ﬂf’ Mm:'!hew has a
nice pulldown menu option for this -~
- appropriately ‘named SAVE IFF.
:However, lfjruuhﬂean older version, ima :
: PA K COLORS and a SORT
,  software to do the jD['.I Using GRAB-
BIT, its a hotkey operation, with
o Scrben){ a menu proposition. Using
 IFFENCODE, you get a CLI, CD to
 where you want the files to go, as well
~ as IFFENCODE. Left Amiga M

command, or scoot the image to the
-right with SHIFT-<right cursor>.
‘What goes off the right side of the

_screen is gone forever, so centre the

> for further work. Next, do a

COLORS (low to hi}' on the image,

‘and save the image, in case of disaster.

This is the TOP file. .

~ The next step in all this is image
processing to “soften”™ the image into
those extra bitplanes. Most of the time,
the softening should be done at this
point. However, for particularly dense
pictures, you might get better (and
faster!) results by waiting till after
you've reunited the halves to do the
softening. Experimentation is the only
way to figure out which is which.

Using PixMate's image processing
panel, select “AVG.” This will take a
couple of minutes, but it’s wvery
entertaining to watch. The result is a
grey-scale picture, and a very good
one, too, so, save it just in case.

Next click back to the “DISPLAY™
option, and select “COLOR"” in the
reduction/enlargement side. “Color,”
rather than “Even.” “0Odd.” or "Aver-
age,” is usually the best way to make
a size change for the MacPictures.
With some images, “Average” will
work fine, and it’s much quicker, so
you might want to give it a whirl and
see if it works first. Use UNDO if it’s
not any good.

You need to reduce the image size
in both directions. The dimension
containing the most detail will suffer
the worst, so you might need to
experiment with choosing “Thinner”
or “Shorter” first or second. Use the
“Pack Colors” option again, and then
do a “Sort Colors.” You want “high
to low™. Save this image! It’s (finally!)
the finished version of the top half of
your picture. If you don't like the way
it looks, experiment with some of the
optional routes described earlier.

Obviously, to get the bottom half,
you'll have to go through the same
steps. Do the same thing, in the same




AMIGA PROGRAMMING

e
Penguin Lust

. PmMateatunue -0 '0 achscreen | #5- : Figure 1.
— pick out the one with the fewest | & / -
colours, and then invoke PixMate's 1l & non
“Match Palette”/“With Other” option. :
You should go through this step even
if there is no discernible difference
between the palettes, and if you plan
to work on the images in some other
program, you should save the files
after the palette matching is complete.
To merge the two images with
PixMate, toggle between them with
“Flip™ and adjust the position of the
images with < Shift > < cursor key >.
When the two images match up

YOUR CUMMD%}(}RE august 1989
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C64 PROGRAM El[==]

Window on a Maze

Check out this new maze game for younger people that

can’t cope with the big stuff
By S. T. Burke

aving seen my daughter’s face
fall enumerable times as an
unchivalrous alien brings yet

another game to a quick and dissa-
tisfying end (one that everyone else,
it seems, can master easily), I decided
to have a go at writing a game that
would allow her to finish, yet remain
a challenge both to her and to those
a little more capable.

After much head-scratching, 1
decided to have a go at that old
favourite - the maze, where the object
is to find the exit in the shortest
possible time. However, my game
would have one added challenge - the
player would not only decide on the
dimensions of the maze, but also the
dimensions of the window through
which the maze can be viewed. Furth-
ermore, players can decide to create
a new maze, or re-run the one before.

Another option 1s the choice of
running speed. Run too fast, and you'll
crash into walls. You may also redefine
the keys to be used. The game itself,
and the ‘Maze Generator’, are written
in Code - I found Basic a little too
slow.

Note that on starting, the following
keys are defined:-

Z = left: X = nght: RETURN = Up:
CSRL/CSRR = Down

Space Bar gives time remaining.
(Joystick in port 2 can be used - button o
o = space). C2 100 GOSUB200@ : REM POKE M
2 | ANY OTHER KEY WILL LEAD TO /C DATA
A T - S4 110 :
rggékﬁth RERUN THE FA 120 POKESS,B0:POKESE, 155:CLR
% : WINDOW ON MAZE
Type in and save the listing. The é'g iis LA B
3 coae 1= included in the basic pEaRFamn:, | | B30 10 BER R ceamnasanan
: If you wish to increase the maze size, BE 20 REM * BE 15@ REM FUNCTI10NS
then you can lower variable ‘S, which o
¥ x — 1 VR EF IEB E‘E!"l""."ﬂ...._l..'.--ﬂl
s the dppreximate end of ‘memopy | | 0T 2 VEN 0 SRHNDOREON RN saasasnenes
used by the program. One way is to 07 4@ PEH = @8 170 DEF FN HBCX)=INT(X/258)
take out the REM statements and " o LEE'_—, e
E w B N =
make the DATA statements aseperate | °° 55" = . R 4 31 190 REM®*ssssssssssassssnsas
rogram. Don't forget to take out the E3 6@ REM * et
ErSIEGDSUBif Gugu:lc} i CE . 200 REN UARIABLES
o & }r : qg ?‘m REH L EEE SRR R R E Y YR R Y )
Finally, this program makes use of cosnsnsnnne 502 "L ARENR S was e S
the little-used Extended Background bihiden i
mode of the 64.
———— YOUR COMMODORE august 1989  s—
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C64 PROGRAM (=]

B2
ZA
HEC
1B
@B
FE
11

18
BB

CE
BE

F5
3/

SE
ac
F@
7E
by ¥
@
B3

[

‘11l

BF

oD

a8
0e
E@
aF
ki
7a
CE
AB
24

SE
E7
7F
73
21
E3
BA
AE
9@

ES

oc

38
18

E&
25

ac

iz
55

220 S-10000 :REM MEMORY
START

230 T=4@959 : REM MEMORY
LIMIT

240 L=15:W=15 :REM WINDOW
250 O=15:K=15 :REM MAZE

26@ C=1 : REM SPEED

270 POKEEHE,1 : REM CURSOR

2B@ POKES3282,2 :REM SURROU
ND

290 POKES3284,5 :REM WALL
300 POKES3ZE0,@ :REM BORDER

3i@ POKES32ARL,Z2
oumMD

SE0 REM S b e mm s m e n e nwnssbs
LR LT

: REH BACKGR

23@ REn MENU

YD PEM**esssschsaasnsssseaar
FESA TS

35@ POKES32ES, PEEK(S3I26510RE
4:REM EXTENDED BACKGROUND HOD
OE

368 PRINTCHRSC147)

378 PRINISPC{12); "START.....

JB@ PRINMT:PRINT:PRINTSPCC12)
; "ALTER WINDDW, ..w"
J39@ PRINT:PRINT:PRINTSPCC12)

; "ALTER HAZE..... H*"
40@ PRINT:PRINT:PRINTSPCC122
o ALTER CSREET S D0 |

410 RE="REDEFINE KEYS"

42@ PRINT:PRINT:PRINTSPCC12)
;RS; ". . K"

430 PRINT:PRINT:PRINTSPCC12)
e FRIET TLh S S ks

44@ PRINT:PRINT:PRINTSPCC12)
;CHRSC18); "WINDOW ON A MAZE"

¥
45@ PRINTCHRSC145);CHRSC145)

El

16@ POKES3c83,2+RNOC11*11
470 GET A%: IFAS=""THEN4GQ@
18@ POKES3283, 15

49@ IFAS="S"THEN1Q4OG

200 IFAf= "M"THENGSR

512 IFAas= "*"THENB1@

S2@ IFAS= "K"THENB7@

53@ IFA%="Q"THEN POKESS,@:FO
KESE, 16@: POKES3PES,PEEK(S532
BE5)AND191 : CLR: END

540 IFAS<> "W"THEN4ED

EE0 PEN*ssstisandmsnsssssssss
FEEENEEANRS

S6@ REN ALTER WINDOW

570 REMN##ssssssssasssnsnnnss
L T

SB0 PRINT:PRINT:FRINTSPCCH);

589@ PRINT"LENGTH <0ODD 3 TO 2
S)";0;

620 INPUTOS:QO-WALCHE): IFQE<
3 Or OO*25 ORQQ/2=INTCRQ/ 22T
HEN1Q@2a2

61@ PRINT:PRINTISPCCB);

622 PRINT"WIDTH «¢0ODD 3 TO 3
9)":K;

E3@ INPUTKS:KK=UALCKS): IFKK<
3 OF KK»>380RKK/2=INTCKE/23TH

EN1222

E40 IF S+(W+KK-11*(l +QQ-12>T
THEN 1002

B5@ Q=00:K=kKK:G0TO9390

EED FEM*essssssssbanssasannnn
L T T T,

E7@ REH ALTER MAZE

EBHD FEMe®=estsssssssssssssasn
L L B b L T L2 E T

ES@ PRINT:FPRINT: PRINTSPC(9);

J0d LL=L
FI@ PRINTVLEMGIH . cvovrn =
;L : INPUTLS: LL=UALCLSY: IFLL<
1THEN1GAE

1F
62

BF
Tl
B3
83
AC
i
EC
o3
C4
e

[a]]

21

=1 |

40

BE

) B
Al

Bl
Y«

EE
58
D9

@0

i@
o3
=13

s
=]

@E
El
38
3E
o2
EA
=
6F

o8
3B

E4
n&
AL

5
=12}

72@ PRINT:PRINISPCCSD;

738 TT=INTCCCT-S2/CLL+E-1)3—-
Ck=13a

749 IFTT<1 THENlO@@

750 L=1L

76@ FPRINT"WIDIH 1 TO";TT;"..
W INPUTWS : WW=UALCWE): IF W
W<l OF Ww>TT THEN1OO@

770 W=WW:G0TOSS0

TEE FE ] oo o o o oo o e
FEFRERBEAEE

79@ REN ALTER SPEED

BOD REM S ® oo ol e e oo e o
LR T

81@ PRINT:PRINT:PRINTISPCC1@7

822 PRINI™SPEED 1 TO 25S»":
C;: INPUTCS: CC=UALCCS) : IFCC<?
ORCC>255THEMN1@BQ
833 C=CC:G0T0290

BY) FEM*#*sssstsssnassssssnsss
R EEE RS

B5@ REN
=
HED PEM*#sssssasssssssrsvsnnds

FERBEEE RS

B72 PRINTCHRSC 1471 :PRINT: PRI
NTSPCC142 ;RS : FORF=@TO3: PRINT
:PRINT

BEBA PRINT:PRIMTSPCC1S);MIDS.
"LEFT.RIGHTUP. . .OOWN.™, 1+F*S
£ R " TNEXTF

BSQ X=1:FORF=@TO3X

90@ X=X*-1:FOKElZEA+F*1EQ@,15
E+X:POKE1PB3+F=160Q, 156+

212 GETA%S: IFAS=""THENIEQ

2@ POKE valLc"qyar"+MI0sC "QA10
713187, 1+F=2 231, PEEKF 197"
230 GETA%: IFASCY ""THENS3R
4@ POKElZB8B8+F*16@, 15: POKEl2
B3+F*160 11

950 MEXTF

G950 FEM*eewssssssssstssansunnn
¥ REFERTEAEEE

972 REM Ok OR ERE
or!

GHM RFE[M***sasmsas msssssdssnn

R

398 FRINT:PRINTSPCC19);"DK"
FORF=@TO30@: NEXT : GOTO3E0
180@ PRINT:PRINMTSPCC17); "ERR
OR! ": FOKES328@, 11 : FORF=ATOSH
@:NEXT:GOTO300

18310 PEH*sssasasssassssasnmnn
P LT s

1820 REN
E

1030 FPEMes*sssasssssaassassss
o Ty

124@ POKES3283,9 :PEM PaTH
1252 PRINTCHRSC147): "CPEATIN
G HMaZE"

1@6@ POKES3281,.0

1278 E=K-1:a=0-1

1080 POKE 49E8¢,C

1992 POKE 42158,FM HBLW)
1100 POKE 491BE,FN LBrfw)
1118 POKE 439704 .E

1120 POKE 25@,FM HB(S2

1138 POKE249,0:POKE4S1S3, Fp
LEL S

1140 SH=S+B/2+(R/2I"C(W+BY:FE
M MAZE START

115@¢ POKE 252,FN HB(SH):POKE
251, 0

11e@ POKE 489170 ,FN LBCSHD
1178 E=S+(W+B)*(L+A): RE
i MEMORY END

1180 EA=E-E/2-CA/2I*(W+B):FE
M NAZE END

1199 POKE 254,FN HBLEM)

1200 POKE 253,FN LBLEM)

1210 X=INTCRNOCII*LY*C(W+B2
1229 Y=INTCENDC1I*W)

1230 P=5n+X+Y :RE
M START POS

REDEF INE KEY

CREATE nAZ

93

.F2

55
E7
7B

1@
ED
o]z}

17
68

7B
EE

=1

=]

aE

i3 =%

BE
EE

BC

=7
=i

=10,

E7
=
B

Bl
o

a7

SE
ra

[l

e

A

cE

5B

ac
g

81

74
Ag
81
12
51
gE
s3
=
7a

Al
7e

33
Jc
A

cE

5@
Ci

F

1240 POKE 3,2:POKE4Y,FN LBCE=
CE+W )

1c=® FOKE 3.2:POKEY,FN 1 BC2*
CB+W) 2

1258 FOKE 5,9:POKES, FN HEC2+*
LB+

1278 POKEL1B2,1:POKEIB3,FN LE
CE+W?

12890 POKE1B4, @:POKEIBS FN HE
C(B+W2

1238 PDKE 248.FM HBCPD

1320 POKE 247 ,.FMN LBLP?

131@ FORF=@T03:POKE4S320+F O
tNEXT

1328

1338 5YS489152: REN CALL MAZE
ROUT INE

134@

1ASM REM ™ e v s o ol e o o e
sEsEbER AR

138@ REN
ow

1370 PLHessssssssssssnmsnnnnn

PRODUCE WwWInD

EE_E K E B F T E X T

1EHES E=— k=] T A== X P Bl
Y ZmpESRL AT

AT

1492 POKEY42821.FN HBCDD

14130 POKE4SS20,FN LEBLDOY

1420 U=1D24+IMILCL25-Q) /22"
D-C LB+ 2D

1830 FREEYISPRAF HEOLY

148 POKESDSFE Fit 1TECLE

1450 POKE4YEE24 ,kK-1:POKE4YS928

,3-1
1462 POKE4YS937 F*| MEC2:
147Q POKEYSS2E FH LECZD
1482 POKE 182 FM HE(B.u-
1490 POKE 180 FN LECE+u®

152@ POKE 181,1:POKE1E3. A
L= T S O e
e g i e R Rl sl Hlme L

b pa

{0 SYSuquac .o call wiNDD
¥ ROUTIME

1558 -

1560 PRINTCHRSC 190,
T%;

157@ IFPEEKISE3PA=1110FPEEK
r197y=E0THEN1S390

1582 GOTO1G529

159@ PRINTCHRE 193, “TIME=".
15

15808 IFFEEX SE5322=111DPPEEE
r197)=EATHEM1S90

1519 GOTO1SE0

1622 PPINTTABC19); "AMOTHEP G
07 FIRE-Y/N"

163@ IFPEEK<SE3C@=111THENIE
Ta

1649 GETA%: IFAas=""THEMN1E3D
1650 IFAS="MN"THENI1E

1660 IFa%<» "y "THEMNIGE3D

1E70 PRINTCHRSC147)

16680 FOKE PEEK(24B)Y*2S5+PEEK
Ce471, 160

1692 POKE 248,FMN HMECP)

17008 POKE 247 ,FN LBCP:

171@ POKE FM HECP)*ZSE+FN LE
CFP), 170

1728 GOTO1390

Emgﬂ EEM*?'P'IIII'I#&*##“..
LR E L TN T
2@01 REnN
ATA

EEEE REHI'IE“-&‘****-—- L Ly

"TIME=";T

—

MACHIME CODE D

LI T T

2003 POKES4YS,1 :POKES3281,0

: POKES3280, @: PRINTCHRS < 1471

E004 [=429152:L=3000: FRINTSPC
¢5); "POKING MACHINE CODE DAT
P,

2005 PRINTCHRS(145);SPCr3l1d:
38-H;CHREC157) ;" ~

2006 B=0:FORF=BTO14:READA: IF
A> 25STHEN2QOB

2007 B-EB+A:POKEI+J+F, a:MEXTF

YOUR C{)MMDI;ERE august 1989




C64 PROGRAM Hl[==]

41 2008 REAOD C : IF C<>E THEM P eb 32\@l1l DATA @,161.243,.°581. 224, , 195 48,30, 165,2,24. 101, 180,
RINT CHRSf147); "*ERROR IN L i e e el i e T e T 133, 14994
INE 5":L+M : STOP 4,2, 14,2374 91 3026 DATA 2,1E5,3,101,182,13
1A 2089 J:J+15:r!-H+1:IF T+Je497 3 J@le DATA 17,1H1,180,24%,101, 3,3,165,4,24,105,4@,132 .4 16
S THENSDES 247,133,251, 165,248,117, 182, 5, 1229
EF 2010 PETURN 133,25, 11,2278 3B 3027 DaTA 5,105,0,133,5,41,0
92 3000 DATA 1E60,0,169,96,145,2 R ML T M s i S ,2'0,211, 165,187,201, 64, 208,
48,200,208, 251,230,250, 185, 2 e AL LB LA 126,1701
5@, 201, 160, 2734 e F1 3028 DATA 173,0,220,201,127,
X : b 139 3214 DATA 248,245,184,133,25 240.243,201,111.240 114 162
AY Juvl UAlA 2U8,241,160,50, 162 2,169, 160, 168, @, 129, 251, 165, ?.41,15, 2088 ¥ ! p
LB, 194% B AES. 2849 145, 251 32, 249,133,247 ,.2727 744 HIIIE‘E; IJHi'FI 4§ 44 3 232 176 2
Bl,192. 2231 90 3815 DATA 165,250,133 ,248,23 S@,138,41,1.240.20. 138,74 17
D3 3002 DATA 232,240,E,224,175, B8,@,195,208, 3,238, 1,195, 76, B BS1ES. 18EB. | .
E%E,E,EBB,EHG.EBE.E.EGE1E%E. 5,182,2227 BF 3230 OATA 247,24,117,180,133
165,2, 2424 AD 3216 DATAa 166,180,232,138, 41 249,165,248, 117,162 133 250
71 3003 DATA 201,0,240,2,208,22 ,2,17D0,E°E, 255,240, 3, 76, 3¢, 1 .41.0,240. 2326 ;
8,16E,13,35,61,190, clic S0, F 92, 162,2178 D2 3031 DATA 16,138.74.170, 165,
S@,240@,2240 B2 3017 DATA ©,1E1,247,1E68,1E9, 247,56,245, 180, 133, 243, 165, 2
160, 129,247,206, @, 195, 169, 25 48,245, 182,2513
5,805,08,2311 CE 3932 DATA 133,252, 162,72, 15!,
F2 3918 DATA 195,208,3,206,1,19 24E PP1,S,P4B,E5, sp1 ]Em ggg
6C 30@% DATA 214,200,208,2,230, 5,182,4,176,40, 152, 170, 224, 2 ,33,183, 2227
252, 165,252, 197,254 ,208,4,19 144, 1312 EE 3233 DATA 1BQ,122,247.169,17
E,253,249, 2875 85 3213 DAIA 17,165 247,56, 245, N, 158 2un Ao Pun 198 T 1R
76 3005 DATA 1,96, 104,104, 162,0 1,193, 247 165,290 B15,3,133, 5,250,133,248, 2843
,169,4,129,247,32,78,193, 134 248,41 ,2194 1A 3934 DATA 165,247,56,237,6,1
L2855, 1708 B@ 3020 DATA @,.24@,28, 165,247.2 85,141,@,1595, 165,248, 237,7, 1
22 3006 DAaTA 134%,18@,173,1,185, 4,117,3,133,247,165,248,117, 95,141, 2235
205, 3,195, 144,30, 2P8,8,173,2 =5 2 E S5 3035 DaTa 1,195,1E62,20,142,0
,195, 1848 37 3021 DATA 248,41,0,240,11,16 ,196,1852,12, 292, 208, 253, 226, 0
OF 3007 DATA 205,0,195,176,20,1 8,17e,182,0,128,247,169,5,12 ,189E,1843
73,0,195,141,2, 195,173, 1,195 Hiaad18vd SF 3036 DATA 228,246,75,87,193,
,141,1812 FA 3022 DATA S6,76,8S,182,32,15 SE, 162,11,201, 12,240, 18, 162,
72 3088 DATA 3,135, 165,248,133, B,224,165,140,41,3,170,96,17 7 221 1920
.- 253,165, 25@, 133,254,224, 2, 14 3,0,1651 70 3837 DATA 23,240,12,162,14,2
4,17,165,2352 6@ 3023 DATA 195,133,2,173,1,182 ®1,1,240,6, 162,13, 201, 2, 208,
aB 3@¢@9 DaTA 247,24,117,1,133,2 L b= e [ Wl e e RS T i e o 0L Tl o S 231,17186
49 165,248,117 ,3,133 250,41, 3 1518 =A 3038 DATA 138,7E,175,183,13,
@ P4e. 1968 Ca 3024 DATA 195,133,5,173,8,1% 2,0,0,0,0,0,0,0,0,@, 595
86 3010 DATA 13,155,247,56,245, 5,141,5,185,172,4,195,177, 2,
3,133,249, 165, 248, 245,5, 133, 145, 1745
250,162, 2319 4E 3225 DATA 4,136, 16,249,206,5

AT LAST A POOLS PROGRAM THAT DELIVERS THE GOODS!!

POOLSBUSTERGAL ¥S §iERIE 2

THE PROGRAM THAT GAVE HUNDREDS OF DIVIDENDS TO ATARI ST USERS, IS NOW AVAILABLE
FOR THE COMMODORE 64. POOLSBUSTER64 IS QUITE SIMPLY THE MOST ADVANCED POOLS
PROGRAM AVAILABLE TODAY. LOOK AT THESE HIGH-SCORING FEATURES: 1) POOLSBUSTER IS
GUARANTEED. THAT'S RIGHT-WE'RE SO CONFIDENT THAT YOU'LL WIN WITH POOLSBUSTER THAT
WE PROMISE TO REFUND THE PURCHASE PRICE IF YOU HAVEN'T WON SOMETHING WITHIN
ONE YEAR OF THE DATE OF PURCHASE! 2) IT'S THE STATE-OF-THE-ART POOLS PROGRAM. 1T
USES AN ARTIFICIAL INTELLIGENCE (A.I) SYSTEM TO FINE TUNE ITS PREDICTIONS EACH TIME
YOU ENTER A SET OF SOCCER RESULTS. IT ACTUALLY LEARNS FROM THE RESULTS IT GETS
WRONG. 3) IT KNOWS THE SCORE!. POOLSBUSTER CONTAINS A MASSIVE DATABANK OF SOCCER
STATISTICS WITH DETAILS OF OVER 10,000 PAST MATCHES. 4) IT'S EASY TO USE. POOLSBUSTER
IS FULLY JOYSTICK DRIVEN -THERE’S NONEED TO USETHE KEYBOARD AT ALL. 5.) IT'S VERSATILE.
POOLSBUSTER COMES WITH ALL THE U.K.SOCCER LEAGUES YOU'RE LIKELY TO NEED, INCLUDING
GM VAUXHALL, NORTHERN PREMIER, BEAZER & HFS LOANS. AND YOU CAN ADD ANY OVERSEAS
LEAGUES AS YOU WISH. 6.) YOUR FORTUNE IN THE STARS! POOLSBUSTER64 ALSO INCLUDES
THE UNIQUE MAGIK PREDICTION PROGRAM. THIS FORECASTS LINES OF 16 POSSIBLE DRAWS
ACCORDING TO THE ASTROLOGICAL POWER NUMBERS FOR YOUR NAME, DATE OF BIRTH &
POOLS DATE. POOLSBUSTER®64 IS AVAILABLE ON 5.25" DISK OR CASSETTE.

D I SO HURRY
ORDER ONE TODAY & WIN THE POOLS TOMORROW!

VERBATIM 5.25"-25/2D 48 TPl DISKS: BOX OF 10 £5.50. COMMODORE 3.5°-2DD DISKS: £12,50 FOR 10. TDK _MF-2DD 35" DISKS; (THE BEST MEDIA TO ETORE
YOUR PROGRAMS) £14.50 FOR 10. SPECIAL DEALS IF YOU BUY THEM WITH DISK BOXES. JOYSTICK PRICES THE LOWEST IN UK. SEND CHQ/PO/ACCESS/
VISA CARD NO. + EXPIRY DATE TO "APOLONIA SOFTWARE DPT YCM1, SOUTHBANK BUSINESS CENTRE, UNIT 12, PARK HOUSE, 140 BATTERSEA PARK ROAD,

SEEETE 24HR: 01/738-8400. FAX: 01/622-1063
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COMMODORE AMIGAS

* ‘he needs for his program, is located
ml a Or enc at -198. The base address for all Exec
libraries is given in the one fixed

More useful hints and tips for Amiga owners from

computer buff Burghard-Henry Lehmann

ear Amiga Fans,
Many people who come to the
Amiga from 8-bit machines

like the Commodore 64, are in some
respects even more confused and
daunted by this multitasking, super-
graphic, stereophonic sound monster
than those for whom the Amiga is their
first computer.

I'm talking about the well-known
adage about old dogs finding it hard
to learn new tricks. After all, those of
us - including myself - who grew up
on 8-bit machines like the Sinclair
Spectrum and the Commodore 64,
spend a lifetime (well, about ten years,
which in micro computer terms is a
lifetime) trying to find out exactly
where everything is on the Amiga and
how one uses and intercepts Rom
routines and so on.

In my time, a mouse was still a
pest to poison or shoot or get rid of
by some other inhumane method - it
was not something that nestled next
to your keyboard. So why did I torture
myself all those years with rubber
keyboards of the Sinclair kind, if it
can be that easy?

Now we have to learn about such
things as “open architecture”, and if
you want to use some memory, you
have to ask the computer nicely and
tell it how much you want and of what
type. And then, when you don't need
it any more, you must never forget to
give it back! But, most confusing of
all for the 8-bit brigade, there is no
detailed memory map on the Amiga!
How can you get used to such a thing?

I’'m just joking, because I have to
admit that underneath it all, I'm far
too much of a computer addict not
to be fascinated by it all. I think there
are few areas of expertise, short of the
philosophical question “Who am 17",
that offer more scope for constant
expansion of knowledge than
computers.

The Amiga is no exception. It’s just
another stepping stone in the con-
stantly changing sphere of micro
electronics and data processing con-
cepts. But let’s get back down to earth
and try to make sense of some of the
new concepts of the Amiga and hope

we can understand them. As I've said
before, one of the most confusing
things about the Amiga is the missing
rigid memory map.

But why do we need such a memory
map? After all, computer memory
consists of nothing but a row of
locations, each location given a name
in the form of a number. Isn’t it much
better for the computer itself to take
care of the organisation of its memory?

When 1 started programming on
the Amiga, the concept of libraries
confused me no end. How can one call
a routine in the computer without
having anything more than the name
of the routine? But let’s get this clear
first: libraries on the Amiga are
basically nothing more than Rom-
routines on any other computer. The
main difference is that the Amiga has
carried the concept of using Rom-
routines much further than the older
machines.

On most of the 8-bit machines, you
only found out how to use the Rom-
routines after the machines had been
on the market for quite some time, and
only because the computer pro-
grammers went to the trouble of
disassembling the Rom.

On the Amiga, the Rom-routines
were from the start structured in such
a way that they are accessible to every
programmer. Some of the old 8-bit
machines were, at least at the begin-
ning, pretty coy about telling people
how the operating system worked. The
Amiga, on the other hand, was
designed to be accessible from the
start.

But how can one use something if
one doesn't know where it is?

The statement that one doesn't
know where each library is is strictly
speaking not true and therefore con-
fusing. If you look in the Appendix
D-5 of the Amiga Exec manual, you’ll
find all the library functions of the
Amiga listed and in front of each
function an address. But this isn't
really an address - it’s an offset, given
in the form of a negative number.

For example, the Exec function
AllocMem, which simply enables the
programmer to allocate some memory
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memory address in the Amiga: loca-
tion 4. Get this address and subtract
198 from it, and you've got the calling
address of the AllocMem library
function.

If you want to call the function of,
let’s say, the Intuition Library, you
have to open that library first. That
is, you call the OpenLibrary function
of the Exec library, which is at -552,
and then Exec gives you the base
address for the Intuition Library, that
is, where the Intuition Library is
located at this moment.

Each function of the Intuition
Library has a similar offset. In other
words, there is one fixed point, and
everything else is related to that fixed
point. | sometimes think that the over-
emphasis on C on the Amiga doesn’t
help. On the old 8-bit machines, most
people started off with Basic and either
stood with it, quite happily, or changed
over to assembler.

Basic, of course, keeps you as far
away from the real machine as you
can get. But, with all its limitations
and depending upon the particular
Basic dialect the machine allows you
to use, at least it keeps things pretty
simple. It is really a high level
language.

Assembler gets you well and truly
into the machine. If you really want
to learn about a computer, you should
attack it on the machine code level.
The main problems with it is that there
are a lot of unnecessary myths about
machine code programming. Even the
Amiga is best explained on machine
code level. I just proved this by my
explanation of what Amiga libraries
are all about.

I could now go on to explain how
you pass certain parameters in certain
registers before calling a library, and
how it hands you certain parameters
back in certain registers.

If you look at it from the assembler
level, it’s all pretty straightforward.

C, on the other hand, is neither a
true high-level language, like Basic,
which keeps you completely away
from the machine, nor to my mind is
it as exact in explaining the machine
as assembler is.

Somebody said, everybody should
learn about computer programming
by starting off with assembler. It
sounds crazy, but I agree!




GAMES REVIEWS

gamesplayers with a game called Army Moves,

which was best known for its toughness. It was the
game that sorted the men from the boys, as the slightest
error resulted in failure. Now here’s the sequel - Navy
Moves.

Your mission is to seek out and destroy an enemy nuclear
submarine. It’s a task that’s made even more difficult by
the fact that you're alone. Your mission begins in an
inflatable motorboat that’s travelling at high speed towards
a watery minefield full of floating contact mines that must
be hurdled if your mission isn’t going to falter before it
begins. To add to your problems, enemy troops riding
aquatic bikes come hurtling towards you. Luckily, you can
fire back to keep them at bay. Soon you'll reach the
underwater entrance to the enemy base, which means diving
into the depths and tackling scuba divers and sharks.

To get to the base, you'll have to travel through an
underwater cavern containing an octopus and a giant sea
monster, If you're still hanging on to one of your five lives,

!ﬁ couple of years ago, a little-known company stunned
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you can carry on in part two, which takes you onboard
the sub itself.

Now your mission becomes even tougher, as you must
plant a bomb at the base of the sub’s reactor and then
force it to surface so you can transmit a message to your
base and get rescued before the bomb explodes. Onboard,
you’ll have to battle with marines armed with rifles and
flamethrowers, and overpower officers to gain their passes
(that will give you access to the more secret parts of the
subs) and codes (that will allow you to order the sub to
surface and transmit the message to your base).

Your realistic chances of completing this mission are
slim at best but, above average gamers who like their
challenges tough will enjoy Navy Moves.

Touchline:

Title: Navy Moves. Supplier: Langley Business Centre, 11-
49 Station Road, Langley, Berks SL3 7YN. Price: £9.95
(cass), £14.95 (disk).
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REVIEWS

rames

Tony Heatherington assesses the latest games releases

on the Commodore PC

688 Attack Sub

88 Attack Sub puts you in control of a top secret billion

dollar US submarine in a series of missions that will
take you into battle against surface destroyers, helicopters
and submarines. These range from training missions against
dummy ships to full battle missions in the world’s most
dangerous sea lanes, and even to the early conflicts of World
War II1.

To add to the fun, you can also swap to the helm of
a Soviet Alfa sub to see how the other half lives, and even
play a second player via a modem link which will surely
provide the ultimate in submarine simulation.

The sub is controlled through a series of screens manned
by your crew, that carry out your orders issued through
the mouse or keyboard. For example, at the sonar desk
you can deploy and retrieve towed-array sonar, as well as
create a 3D-sonar contour map to track enemy vessels. You
can also send out active sonar bleeps, but this has its risks
as it may alert the enemy to your position.

Stealth and silence are essential to submarine warfare,
and you must learn how to use the sea’s thermal layers
to hide behind until you're ready to strike. When you go
to battle stations, you have Mark 48 torpedoes and even

,
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a few missiles to sink the enemy with, before diving to
the depths and safety. Some commanders like to watch
the torpedoes strike their targets in glorious 3D, but this
can be hazardous, and may even cost you the mission.

If the enemy do track you down, you can either run
to safety or fire a noisemaker to decoy their weapons as
you escape. The game really comes to life in a full combat
situation when you know there's an enemy out there looking
for you. If it's a juicy convoy, then you must plan your
attack, avoiding the destroyers, subs and helicopters that
will be escorting it.

In a one-on-one against an enemy sub, things get really
tense as you try and outmanoeuvre your opponent so that
you know where he is while remaining hidden from his
sonar. However, the sea is a noisy place, so you'll have
to develop your own sonar skills to track down your prey.

Submarine games are always popular, as they present
an irresistible mix of skill and strategy and pile on the
atmosphere as you dive, dive, dive into action.

Touchline:
Title: 688 Attack Sub. Supplier: Electronic Arts, Price:
£24.99

dssasanasasniid
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Abrams Battle Tank

brams Battle Tank is the land-based equivalent of 688

Attack Sub, and puts you in control of an M1A1 on
the frontline as World War III breaks out. Hundreds of
Russian tanks, infantry and helicopters have been detected
crossing the border. You're desperately outnumbered and
outgunned, but you're determined to go down fighting.

As 1n 688, you control the tank from different stations,
including those manned by the tank commander, gunner,
loader and driver. Your tank is armed with an anti personnel
machine gun and a main cannon that can fire either anti-
tank or anti-aircraft shells, so it’s important to have the
right ammo loaded as the threat approaches.

Moving the tank can be a little tricky to start with,
as you can either move the tank or the turret through left
and right rotate controls and forward and back acceleration.

The gunner’s station is probably the one you’ll use most
as you can drive the tank, load weapons and aim and fire
at targets. However you may want to view the driver’s station
for accurate navigation, and the commander’s screens to
check fuel and ammo levels, or even go up top to spot
approaching aircraft.

When the battle is raging, the battlefield will become
strewn with smoking debris which may affect visibility,
although you can switch to thermal imaging to continue
tracking down your targets. The M1A1 is even fitted with
a smoke discharger to hide you from enemies not fitted
with thermal imagers,

All these features combine to give you a chance in the
battle ahead, but your early attempts may end up in your
tank spinning around helplessly as you fire at anything that
comes into your sights. However, you will then learn to
use your scanner to plot the enemy and begin to use the
3D terrain to your advantage. Also, you’ll learn to stay
within fuel range of a base where you can rearm and refuel
before returning to the battle.

Eight different scenarios tune up your fighting skills
before you take on the full World War III campaign.

Touchline:
Title: Abrams Battle Tank. Supplier: Electronic Arts. Price:
£24.99.

YOUR COMMODORE august 1989

43

Battlehawks 1942

fter warfare underwater and battles on land, the
Aﬁght is taken to the air in this historical simulation

of naval air combat in World War I1. Its set in
the Pacific in 1942, when the USA sprang into action after
Pearl Harbour, and clashed with the Japanese navy in four
key battles including Midway. However, these naval battles
weren't decided by ships® guns but by aircraft that flew
dangerous missions from the decks of carriers. In this game
you can take on the role of either an American or Japanese
pilot.

After a few training missions to spruce up your flying
skills, you’re ready for action and one of the missions
associated with each of the battles. On average there are
three missions for each side in each battle, so there’s plenty
of action waiting for combat pilots. To add to the game,
the disks are supported by a 150 page manual packed full
of historical mission data and accounts from the real pilots
which include useful tips on planning attack runs and
ensuring you get back home in one piece.

The missions fall into four basic categories — dogfight,
escort for bombers, dive bombing and torpedo attacks. The
first two are aerial fights high above the waves, where height
and speed can give you the edge over your enemy, but
it’s the bombing and torpedoing missions that will really
test your skills.

Your job is to deliver a bomb or torpedo on an enemy
carrier that’s defended by guns and its own fighters. Sounds
impossible, but many have succeeded before you. The idea
behind dive bombing is to fly high over the target to avoid
contact and then dive down, drop the bomb and climb
out of range before you get shot at or engulfed in the
explosion.

Torpedo attacks are the other extreme as you avoid
detection by flying low - very low — over the sea before
launching your torpedo and pulling out to safety. However,
airspeed and range are important to ensure that the torpedo
hits the target and sends the flattop to the bottom of the
sea.

Many of these missions are extremely hazardous, and
the aircraft unsuitable to carry them out but success brings
medals and promotions and a drive to play the game again
and again.

Touchline:
Title: Baittlehawks 1942 Supplier: Lucasfilm Games (US
Gold), Units 2|3 Holford Way, Holford, Birmingham.
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C64 PROGRAM

Address Book

Tape users take heart! In this database program, you

can tailor for your own needs

he program presented here is a
Thﬂon to all tape users who can’t

afford a disk drive. Too often
we are left out in the cold when it
comes to database type software.
This program offers a place to
keep all those important name
and address files, with
printout facilities if required.
This program has many advan-
tages for the tape user. For example,
as the entries are made, they are
automatically put into the Basic
program itself. When saved onto tape
at the finish, the program and its own
built-in Turbo loader are saved, thus
eliminating the need for a seperate file
of addresses, as well as the need to
keep track of the cassette counter. You
simply have to rewind the tape after
loading, and it will save over itself.

Building the program

The program is built by typing in Prog
I, and then saving it. Next, the Turbo
part of the program, Prog 2, is typed
in and saved. The third program, Prog
3, which is the main body of the
program, can now be typed in and
saved.

The three programs are now loaded
in and run one after the other to make
the final version of the Address book
program.

A few notes

‘Bytes Free’ 1s a true value of the
available RAM.
‘Entries left’ is a guess at the total
entries that might go in the program,
as the length of each entry 1s a variable.
If at some time this figure is found
to be incorrect, the adjustment can be
made to the value ‘52’ in line 9070 in
the main program.

Any alterations made when the

By A.E.C. Moore

final program is in use should be done
after the program has been run, and
then stopped in the normal manner,
This is because the turbo load part of
the program is loaded back with the
Basic, giving an incorrect value for the
start of Basic variables.

The nature of the program is such
that it will always take up the same
amount of space on the tape, and
therefore will always load back in the
same amount of time — 1 min 45 secs.
Pressing the ‘Left Arrow” key will at
most times return you to the menu.

Main program

From the MENU, the following
options can be chosen:-

OPTION 1: To enter a name etc. All
typed entries are limited to 20 char-
acters. INST/DEL key will delete the
last character typed . After each entry,
press RETURN. To leave a line blank,
just press RETURN.

Surname: Enter Name

Title: Enter Mr A. Mrs S etc. Enter
as you require the printout to read.
The F1 key will give an auto entry of
Mr & Mrs. :

Forenames: Enter name/ names
Address: Use seperate lines to enter
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address as required
Tel. No: Enter the number,
including spaces is required.
For example - 0442877777
/ or (0442 877777 or 0442-877777
; OPTION 2: To find an entry,
‘enter just the surname.
On ‘IS THIS THE RIGHT ONE":- ‘N’
will move on to the next entry with
that name. ‘Y" will show the complete
entry with options to Change Delete,
Exit or Print. Press the capital letter
of the key of your choice.
OPTION 3: Will list all entries with
options to Change, Delete or Exit.
OPTION 4: Will save the whole
program to tape.
OPTION 5: Will tidy up the entries
whenever needed. Deletions are not
dealt with in the final total until this
option is used. Therefore it is suggested
that this option is used prior to a re-
save.
OPTION 6: Will list through all the
entries giving the option to print.
Please note that the printer used
was a Citizen 2 colour mini printer,
and that using other types of printers
may necessitate alterations in the
program, namely in line 49660. The
size of the label used could also vary
with different printers, so some alter-
ations might have to be made, but
these should be obvious to you when
typing in Prog 3.

Final note

Because of the way the program saves
itself out each time, there’s no reason
why you shouldn’t use this program
for things other than an Address book.
For example, it could be used for
Video collections or for the dreaded
Train Spotting or... the list is endless.
All you have to remember is to keep
the fields the same size, and only
change the text.




C64 PROGRAM

. 73,160, @, 31

, 198,141,118

@5 1050 DATAL77, 172,201,190, 208 %1 1340 DATAL,14D,160,2,32, 147,
,248, 232,163, 32, 224, B 248,13 B252,165,139,9,98 133:1,133. 1
,284,7,208, 233 92,956,114
a:D EE 1870 DATAZ, 169,157,224,11,20 DA 1350 DATAZ202,208,253,96, 162,
B,5,169, 189, 44 169, 162 145, 1 3,44,162,5,19@,134,1,133, 189
72,200,242 ,24,101,115
91 1@80 ﬂﬁTﬁl??,l?E,lEl,133.1%5 A3 1360 DATA171,133,171,169,8,1
,172,8,200,177,172,201, 16@, 2 33,164,190,19@,1, 166, 163, 202
PROG 1 4@,249,40, 101, 204 208,253,130, 208
7B 1090 DATALSY, 145, 172,2284,4,1 BC 1370 DATA190,1,70,189, 162,13
76,168, 157,170,2 . 232,136,177 ,144,2,162,41,134,163,198, 16
73 1@ PRINT"LCLR1"; ,172,157, 168, 170 4,240,17,98
25 20 K=0:H=0.L=2 n7 11eo DﬁTﬁE,EHE 1E53,76,157,1E 91 1380 DATALGZ2,9,190,134,1,234
EF 30 A=00Q@+256*154%:C=030+256*1 ,2,208,17@,96,32,121.0, 168, ,B40,223,165,1,73,8,133,1,23
5 32,115, 210 8,32,52
69 4@ FORJ=ATOC ic 111e DATAG, 192, 148,208,8, 190 F7 1390 DATA208,96,32,32,32,32,
17 S@ K=K+1:IFK=17THEN14@ .13%.@,355,1@,1@5,155,2,152, 32,32,32,32,32,32,32,32,32,3
13 B@ READX 142,208, 101 2,240
FO 7@ L=L+X:IFL>2SSTHENL=L-256 87 1400 DATA32,32,173,17,208,41
35 B@ POKEJ,X SE 1120 DATA249,180,31,@, 162,12 ,239,141,17,208,32,21,253, 20
57 92 PRINT"CHOME,DOWNS,RIGHT4] 8,108, 166, 2, 169, @ 133,10, 32, @,132,192, 14E
"10@@+H*10,J, X 212,225, 25 BB 141@ DATA1E3,54,133,1,202,20
32 1@@ MEXTJ BF 1130 DHIﬁlEE,@,3E,ElH,EEE,1? 8,253,135,208,250, 120, 169, 24
41 110 READX 6,56, 162,203, 142, 165, 3,202, 1 B,141,6,221,215
7B 120 IFL=~XTHEN1B8@ 42,167, 3,48 FC 1420 DATA32,228, 3,102,189, 16
37 130 GOTOlE@ 1C 1140 DATA1E3,96, 141,209, 3,32 9,2,197,189,2e8,245,133,123,
E3 149 READX ,81,3,8, 169, 1&5 , 32, Elﬂ 355 3 1s@,3, 32,229
42 15@ IFL=XTHENL=0:K=@:H=H+1:[ 2,216.9 17 1430 DATAZ212,3,201,2,240,249
oToS9 4F  115@ DHTﬁEﬁE,%B.EEH,B,3E.EEE , 195,183, 208,238, 32,212, 3, 13
5B 160 PRIMT"CDOWMPIERROR IN LI 252, 144,3,76, 141,225, 162,28 5,208,246,7
NE”; 10@@+H*1@ ,7E,55, 112 76 144@ DATA133,172,32,212,3,13
2A  17@ END 67 1160 DATALEY4,32,14%,226,32,13 3,173,32,212,3,133,174,32,21
FE 180 PRINT"IOOWNZ2ITRANSFER CO 8,173,32, 247,183, 165, 20, 166, €,3,133,0
~ HPLETED":END 21,96, 76,249 40 1458 DATAl175S,132,171, 32,212,
A3 1008 DATALES, 255,133,251, 169 E3 1170 DATA249,224,169, 168,190 3,145,172 ,36,16,24,1@81,171,1
. 7,133, 852,23@,251,208,5,238 200, 16@,1,32,189,255,169,1, 33,171,372, 19@
, 852,201, 150,81 17@,168,32,93 AF  146@ DATAZ19,252,32,209, 252,
2A 1210@ DATAS4@,11,160,8,177,25 4C 1180 DATA18E,255,134,171,32, 114,238,32,212, 3,140, 160,2,3
1,c08, 242,20, 192, 3, 208, 247, 121,9,201,34,208, 32, 136,230, 2,147,252, 20
95,582,237 122,177,122,113 55 147@ DATA165,139,133,1,88,13
B9 1190 DATA240,4,201,34,2060,8, 3,192,32,170,245, 134, 45,132,
198,171,165,171,208, 240, 169, 6,185, 183,217
PROG 2 32,190,195 134 4A 1480 DATA1S87,171,78, 154,285,
BS 1200 DATAL,232,224,17, 144,24 Egﬂigél?351?§§33-539-3u19311
" ", 2,32,121,0,240,86, 169, 34, 32, - ' ;
ZE o iﬁé?ﬁ-i?tfé ’ 255,174,211 : 14 1490 DATAZ0B,247,165,189, 96,
CY4 3@ A=090+256*156:C=000+256%1 SF 1210 DATA240Q,79,190,87,0,133 183,16,44,13,220,240,251,173
ED v7B,134,79,190 ,87,0,133 80, 1 113,221, 142,103
E3 4@ FORJ=ATOC 34,81, 189 B2 1508 DATA7,221,72,1E3,25, 141
17 S@ K=K+1:I1FK=17THEN140 IC 1220 DATA190,10,1,176,230, 16 15,221,104, 74, 74,96, 102, 32,
13 6@ READY 2,9,190,237,0,157 44,3 ,202 . 1 255,4,76
FO 7@ L=L+X:IFL>2SSTHENL=L-25S6 6,247,882 F3 1510 DATA11@,6%,239, 169, 102,
95 B@ POKEJ,X C8 1230 DATAlG2,44,16@,3,134 19 @,11@,255,127,68,102,32, 100,
S7 9@ PRINT"CHOME,DOWNS, RIGHT41 3,132,194, 162,60,134,174,132 187,233,78, 1590
"IBHEHH'IEI.J,X , 175,78 157 38 B7 1528 ﬂﬁTHESSIEEB,EEE,I?I,lEE
30 100 NEXTJ CE 1240 DeTA32,237,24%,8,32,21, ,SE,llm,lﬂ,EEE,Q,HE,HG,EEI,E
Y1 11@ REaDX 283 5,1':"’ I-;E] 1"1" 131 'F._.,..._, 11@ E"i 185
7B 120 IFL=XTHEN1E0 -_3.153 y7 9 1530 neterss T
3a 13Q GOTO1EQ on 5@ DATA3Z, 147,245,198,19.1 255,64 ,255,255, 120, 160 , 255,
63 1408 READX ,55 4€,3,1€5,1,8,48,133,139, 32 110 215 230
42 1S@ IFL=XTHENL=@:K=0:H=H+1:G 208,203 B3 1540 DATA111,2s5,102,32, 1o,
o0ToSa 1B 1250 DATAZ7,16@,3,185,43,0, 1 255,255,0, 255, 76, 255, 36, 255,
SB 160 PRINT"[DOWN2IERROR IN LI 53,78,0,13E, 16,247,468, 183,23 32,33,9,15
24 17@ END @2 1270 DATAZ2@8,2,23@,79, 165, 78 ,255,0,2855, E 255 1HE EEE 191
FS 182 PRINT"[DOWN2ITRANSFER CO .187,80, 165,79,229,81, 95,88, 255,223, 145
MPLETED™ : ENO 162,90, 147 38 lﬁﬁﬂ DRTﬂEEE B4, 182,32 ,1083,1
DS 1202 DATASE, 165,45,133,90,23 38 1280 DATALE@,Q,132,192,173,1 69,238,0,255,68,238, 167,118,
3,13@,133,95, 165,46, 133,91, 2 7,208,41,2359,141,17,208, 165, 2,255,68, 105
D1 1@1@ DATASE,165,171,208,6, 16 EC 123@ DATA41,254,133,1,202,20 33,855,0, EES E& ESE az, EEE )
9,@,162,208,208,4, 165,55, 166 B,253,13E E“E E=E,_-E,132 g3 355 a, 1@&
,56,133, 180 .1551_115|:1 "E BF lSBH DHTHEE"!,EBE,EE,EE,"!B.Ea
06 1028 DATABS8,133,174,134%,89,1 73 1300 HHTH138.1.155,53,E¢H,E% +148,117
34,175,32,191,163,23@,89, 165 ;.153é§,é§§,53.155,33.159.13
88, 166,83,92° 1,188,
B1 1030 DATA133,193,134,194, 172 D3 1310 DATAE3,208,247,165,78, 1 ]’]{()(;:3
\@,3,148, 166,2,172,1,3, 140, 1 90,138,1,165,79,190, 141 ,1, 16
E7,2,86 5,80@,19@2,73 2C 4 POKE44,8:5Y539424: IFPEEK(2
FS 1042 DATA141,@,3,142,1,3, 164 SE 1320 DATAl41,1,1E65,81,190, 14 51)3<2S3THENT
»171,P40,4,133,55, 134,56, 162 1,1,162,4,19@,134,1,132,171, 1A 5 POKE2S1, (PEEK(2511-2531: PO
,E£55, 128 177,78,233 KE252, PEEK(2521+1
13 10S@ DATA32,142,251,32,219,¢2 BC 1330 DATA19Q@,146,1,190,4,1,1 7C B POKE4S,PEEK(251):G60TO8
S2,32,218,252,32,209,252,176 H4,246,234,165,171,190, 146, 1 E1 7 POKE4S,PEEK(2511+3
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FS B8 POKE4E,PEEK(2S2):POKESE, 15 ANY KEY WHEN PERDY.CDOWN4]™ 53 14020 IFSKE=-0PSC1, IJTHENFF=1
Y:CLR:XX=0 :I=PP:FR=1
@A 1@ PP= 2 OF 9535 GETAS: IFa%-""THENIS3S CE 14025 NEXTI
B2 20 DIMOPSCH, PF) @3 SS36 IFAS=" "THEMRUM CS 14238 [FFR-@THENPRINT"CCLR,D
C5 3@ POKES32B1,1 @0 9540 IFPEEK(SZ26@E)=32THENSST DWN, CYAaN, SPC13INAME NOT FOUM
30 4@ POKES3PEE, 13 2 D.”:FORDL=1TO300@: NEXT : RUN
Fi 9SpP@e GOSUB3BQ00 FC 9550 POKE4S, 134:POKE4E, 159: P 80 14@84@ FORI=-1TOB:DE=DSC1):PRI
EE 89083 PRINT"[LCLR,CS,D0WNM,SPC1 OKESE, 16@:CLE MIDS(L1); X%;0PSCI,FF2; : NEXTI
RINAME AND ADORESS BODK" @3 958G POKELTL,@:SYS40026 4B 14045 PRINTBLS,; "[ELUE,SPC1A]
C? 901@ PRINT"CLRUSON,CY4®, RUSOF @@ 9570 SYSCEBO)"AODORESS BOOK™,
Fi"; 2048, 40960
@2 9@2@ PRINT"CDOWNZ,SPC1710PTI 1E 95ED RUN
OMS ™ 4E 11000 PRINT"LCCLR1™,
@B 9@22 PRINT"CSPC17,CT71" AE 11805 PRINT"CPURPLE,COLB1" 1S THIS THE RIGHT OME 7 von
BE 9030 PRINT"COOWN,RIGHT411. & 71 1101@ PRINT"CRUSOM, PURPLEISU s
DO AM ENTRY." RMAMELSPCIY" ; e
@5 95040 PRINT"CDOWN,RIGHT412. F BE 11820 PRINT"[LPURPLE,CY1@1" =5 RhAS R RS T CHEN S
IMOD AN EMTRY." CE 11232 PRINT"[PURPLE,CD181" AS 14047 IFAS="N"THENGOSUBL7000
FB S0S@ PRINT"[DOWN,RIGHT413. L 0@ 11840 PRINT"[RUSOM, PURPLEITI :FR=@.FF=FF+1:GOTOL4010
IST ENTRIES. " TLECSPCS]™ ES 14048 IFAS<> "Y"THEN14046
BF 9062 PRINT"L[DOWN,RIGHT414%. E E@ 11050 PRINT"LPURFLE,CY1@1" 80 14050 PRINTELS; "LSPC1@,RUSON
XIT AND SAVE.™ BE 11060 PRINT“[PURPLE,CO1@1" 1CCRUSOFF JHANGE . CRUSONIDCRY
7E S@BS PRINT"CDOWN,RIGHT41S. F 139 11070 PRINT"LRUSON, PURPLEIFO SOFFIELETE. CRVSOMIELRUSOFF]
ILE MAINTENANCE . " REMNAME/S*" XIT. [RUSOMIPLRUSOFFIRINT. C
DS S9PE7 PRINT"CDOWM, RIGHT416., P 12 11@8@ PRINT"CPURPLE,CY1@1" UPSI",
RINT ADORESSES." BC 1109@ PRINT"C[PURFLE,CO1031" JE 1496@ GETAS: [Fas=""THEMN14BE60
B@ 39070 PRINT"[DOWNIIENIRIES LE CE 11182 PRINT"[RUSON, PURPLEIAD
FT ="G52-PF; DRESSCSPC31" DF 14870 [FaS="C"THEN1SSQO
BS 9@7S PRINT" : BYTES LEFT =", 1 1111@ PRINT"CPURPLE,CY101" 7B 14075 IFA$="P"THEM14500
: SYS394cy EA 11120 PRINT"C[PURPLE,CO1@1" HE 14080 IFAS$="D"THEN14500
D2 8876 PRINTC(PEEK(S2:*256+PEEK 408 11130 PRINT"[RUSON, PURPLEJAD CE 140390 RUN
C51))-C(PEEK(5@)*256+PEEK(43) DRESSCSPC3I" E? 14440 FORI=1TOB:D&=0%(13:FRI
i ni ) @5 11131 PRINT"[PURPLE,CY1B1" NTDSCI),XS;0PECT,FF); :NEXTI
SF S@BEQ GETAE 2E 11132 PRINT"CPURPLE,CD1@1" 4@ 1450@ PRINT"CCLRI"::FORI=1TO
B2 39030 IFAS="1"THENGOSUB1102@: 57 11133 PRINT"[RUSOM, PURFLEIAD NF: PRINT100Q*I+FF:NEXTI
PRINTELS; "[ELUE,SPCIBITYPE I DRESS[SPC3II” BB 14510 PRINT"RUN"
N THE DETAILS.";:GOTO12000 34 11134 PRINT"[PURPLE,CY1D1" 33 14520 POKEE31,19:FORI=1TD10:
cF 3910@ IFA%=-"2"THEMGOSUEl1@0@: ES 11135 PRINT"[PURPLE,CO181" POKEBE31+I,13;:NEXTI:POKEl198,1
PRINTELS; "CELUE, SPCLAIENTER 52 11136 PRINT"L[RVSOM, PURPLEIAD 1:END
THE SURMAME.";:.GOTO14000 DRESSCSPC3I" 4F 146@0 IFQW=1THEN14GED
ARE 3511@ IFAS="3"THENS410O 37 11137 PRINT"[PURFLE,CY1@1" 31 14605 Ow=1;PRINTBLS: X%;SP%S: G
38 9120 IFAS=-"4"THENSSEQ F& 1114@ PRINT"CFURPLE,CO1R1" OSUBSZ00: OFENL , 4
A4 9125 IFAS-"G"THENS200 1S 11141 PRINT"CRUSOH,PURPLEITE FE 1461@ GOSUE11900@2
@A 913@ IFAS<>"S"THENSOBOD L. MO. * B7 14615 FORI=1TOB8:D$=DSC1); PRI
3B 9140 PRINT"[CLRI3BEAD KB=1": 24 1115@ PPINT“CPURPLE,CY101" NTDSCI); X%S;0PSCI,FF); : NEXTI
FPRINT"RUN": POKEE31, 19: POKEE3 4O 1116@ FETURN 74 14620 GOSUB49E00:GOTO14050
2,13: POKEE33, 13: POKELS98, 3: EN 75 129@@ FORI=-1TOMF:DS=DSCI):GO 15 15008 IFN=1THENES="".RETURN
O SUB13000@: [PSCI1=B%:NEXTI FS 1502@ N=N-1:BS=LEFTS(BS,N-1)
@5 35200 PRINT"CCLR,CS,DOWNI,RIG 24 12088 PRINTELS; "CBLUE,6SPC1G] :PRINTOS: X%:B%: "[COY ":RETUR
HTE1IS THEN PRINTER OM LIME? IS THIS CORRECT 7 Y/ /M.": N
YiN, " CE 120@3@ GETAS: [Fas=""THEN12030 69 15500 Na=0:CE=@
94 9210 GETARS: [FAS=""THENSZ10 7A 15510 MA=NA+1: [FNA=NF+1THEN1
43 9230 IFAS="N"THENRLUN 4a 12100 IFAS=“"N"THENRUNM 5700
72 12105 IFAB<>"Y"THEM1229@ 38 15515 PRINTELS; "[BLUE,SPFC1@1
SA 1211@ IFIPS<1)=""THEMRUN CHANGE THIS LIME 7 Y/N, ",
@F 1212@ PP=PP+1:PRIMT"LCLR,CS] C2 15522 PRINTDS(NA);XS;">".SPS
10 PP=";PP ;
P8 S24@ [FAas<>"Y"THENSZ210Q B9 1P130 FORI=1TOR:PRINT10C0*I+ D7 1553@ FORJ=1TO10@:MNEXTJ
F8 9245 IFOW=1THENRETURN FE-1"0PSi"I",K "PP-1")1="CHRS(3 14 1554@ PRINTOS(NAD; XS;0PSCNA,
BE S925@¢ GOTO4942@ 43;IPSCI2:CHREC3Y) NEXTI FF)
FS 9400 FF=0:GOSUBL1000 A7 12140 PRINT"PUN" OB 15545 FORJ=1TO10@:MNEXTJ
B7 9418 FF=FF+1 52 121590 POKEE31,19:FORI=1TD1A: E4 15550 GETAS: [FAas=""THEN15520
@5 8420 IFFF=PPTHENPRINT"[CLR,D POKEE3L1+T,12:NEXTI.POKE198,1
OwN, RED, SPC14JEND OF BOOK":F 1:EMD EF 1556@ IFAS="MN"THEM1S551@
OROL=1TC32@@: NEXT : RUM 1E 13070 N=KW: ES="" 49 155B5 IFAS<>"Y“THEN155S5@
98 943@ IFOPSC1,FF)=""THENS41@ BE 13020 PRINTDS; X$;BS;CUS 28 155BE PRINTBLS; "[BLUE,SPC1@1
ED 3944@ GOSUB17000 36 13030 GETAS: IFAS=""THEN13230 TYFE IN THE DETAILS.CSPCI1™.
07 38453 FORI-1TONF:PRINTDSCID;X
%;0PSCI,FF); : NEXT! 9a 13040 IFASCCASI=13THENPRINTD BA 15570 DS=0SCNAD
CF 946@ PRINTBLS; "C[BLUE,SPC10,R %.X%.B%;" ":RETURN 79 15572 PRINTDS(MAY; X%, SP%;
USONICC RUSOFFIHANGE . CRUSOM] FE 130S@ IFASCIAS)=PRTHENGOSUBL 45 1558@ GOSUEL 3000
ODCRUSOFFIELETE. C[RUSONINCRUS 5800 GOTO130E0 C7 15532 PRINTBLS; "[CELUE,SPC1@1
OFFIEXT.LSPC7,UPS1™; 4E 13060 IFASCI(AS)=340RASCLAS)- IS THIS CORRECT 7 Y/N. *;
97 9470 GETAS: IFAS=""THENI47Q YY4ORASCLAS)=5STHEN1 302D 10 1SE@Q GETAS: IFAS=""THEN1SEDO
EF 9475 IFAS="N"THENS41@ F7 1306l IFASCIAS)=133THENBE="HM AS 15E@2 IFAS="Y"ANDKW> 1 THENRET
D@ 948@ IFAS="D"THEN14S@0 E & MRS ".GOTO13@95 LURN
D1 38485 IFAS="C"THEN1SS00 B2 13870 IFASCCAEI<32ORASCCASI> 4A 156@3 IFAS="N"ANDKW> 1THEN1SS
ED 9482 RUN 127THEN13D20 EE
@F 9S5@@ PRINT"CCLR,DOWN3, GREEN, AF 13072 IFAS="_ "THENRUN 29 15610 IFA$="Y"THENCE=1:0OPS(N
SPC12]INSERT BLAMK TAPE," 2S 130875 IFN=21THEM13QZ@ A,FF)=B%:G0OTO15510@
03 951@ PRINT"LDOWN2,SPC12IREWI] 75 130B@ MN=MN+1:B%-B%+A% 44 15615 IFAS<> "N"THEN1SGQ0Q
MD THE TAPE TO" BS 13@35 GOTO13070 01 15620 PRINTOS(MA)Y,XE; "[SPC29
BS 9520 PRINT"CDOWN2,SPC121WHER BA 14000 0$=D%C1):GO0SUBL300Q:SK 1%
E YOU WANT IT." §=B%:FF=1: [FSKS=""THENRUN 49 15638 PRINTDSCNA); XS;0PSCNA,
@B 39530 PRINT"LDOWNE,SPCYI1PRESS 96 14210 FR=-Q:FORI=FFTOFPP FF); :NA=NA-1:G0TO1S5S1@
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C64 PROGRAM

2B 15700 IFCE-@THENRUN 0S 21000 REH
B4 15782 IFOPSCL,FF)=""THENRUN 25 21285 PRINT"CCLRI"; ;FORI=1TO
CB 15785 PRINT"CCLRI"::FORI=1TO B

NF 96 21010 PRINT1000*I+NS
93 15710 PRINT1@@0*1+FF; "OPSC "I 35 21020 MEXT]

* UFF™y=" . CHRSC34),;0PSC] FF) Ba 21030 PRINT"RUN"

JCHRSC 34 ED 2184@ POKEG31,19:FORI=1TOLQ
70 15720 MEXTI POKES31+1, 13:NEXTI: POKELSH, 1

33 15730 PRINT"RUN"
3E 157408 POKEE31,19:FORI-1TD10:

POKEG31+1,13:NEXT!:POKE198, 1 1:END
1:END 53 38000 KB=0
an 17000 FORS=1TOMF: PRINTDS(S); DO 3P0IP Kiw=1.TFEE=1THEN] MMM
X%;5P%; : MEXTS: RETURN C JE@20 DEC1r="CHAME, DOWHI ", 0%
A7 18002 FORI=-1TOPE LEr=DEC10+"CO0WNII" . NS 3} =05
72 18010 IFOPS¢1,Ir=""THENOS=I. CEI+-"[OOWN3Y": O%C4)=0Br 3)+"[
I1=PP DOwM3] ™
83 18@5@ NFXT] JF 38222 DS$=0%C4 '+ "[O0OWN3I]"
BE 1BQEQ FO=@:FORI-OS+1TOFP SA 38030 DECSI=0$C43+"CD0OWNIT .
E@ 18065 IFOPSCLl,13<>""THENNS=] DECEI=0E(S)+"C00WNI]I" . DS 7 )=
: I=PP.FO=1 DECBY+"CDOWNI]": CLUs="CCO1"
AY 18070 MEXTI 99 3HO3S DSCEY=08(Ti+"Lp0W: 31"
@8 18075 IFFOTHEN1B@30 EE 38040 BLE="C[HOME,DOWNPY]I":XS
72  1807E PRINT"CCLRI1@ PP=".0S+ ="LRIGHT1]1 CS)"
1:PRINT 21008 REM" 44 38053 MNF=B
£3 1H0B@ PRINT"3900Q0 KE=0":PRIMN FO 38BAEQ2 SPs="[SPC2AT1"

T"FEUN":PDKEE31,13: POKEE32,13 CY4 38070 RETUPMN
: POKEE33, 13: POKEB3Y, 13: POKEE CS 49400 OPEM1,4:FF=0:GOSUE1100

35,13 @

AF 18285 POKE198,5:END 92 49410 FF=FF+1

40 18090 PFINT"LCLRIZ1008 0OS5="0 BE 48342® IFFFF=PPTHEMFRINI“[CLR
5" MNS="N5 ,00WN, RED,SPC141END OF BOOK™

BOD 20p1le FOR!=-1TOH :FORDL=1TOD3I®AA : NEXT : RUN

EE 20020 PRINT1000*I+0S; "OPSC "I CC 4343@ IFOPSCLl,FF)=""THEN4SY4]

e ", "O0S")="CHRE(34) ;0PSCI , NS): @

CHREC 342 1A 49440 GOSUB17000

4YE 20025 MEXTI CO 49450 FORI=1TOMF:PRINTDSCI);

C3 20030 PRIMT"RUN Z1000" XE;OPSCI,FFY; -MEXTI

F2 Zee4e POKEE31,19:.FORI=1TO1O: “C 4946@ PRINTELS; "[CS,SPC10, RU
POKEG31+1,13:MEXTI:POKEL1SE, 1 SONIMCRUSOFFIEXT. [RUSONIPLR
1: EMD USOFFIRINT.";

E@

29
B9
YE
FF

@E

oo

1F
A4

ED
FE
DF

CF
37
EC
Ec2
BB

49470 GETAS: IFAS=""THEN4S470

43475 IFAS="N"THEN4941@
439476 IFAS=" "THEMRUN

49480 IFAS<> "P"THENYQ47Q
4348S IFLENCOPSC1,FF)1+LENCD
FEC2,FFl1+1<21THENYIERE
49490 FRINTELS; X%, "LRED, LEFT
IJTITLE TOO LONG FOR LABEL . ";
:FORDD=1T03000 ;: NEXTOD

48494 X=PR-LENCOPS(1,FF13-1
43495 PRINTBL%; "RE-DO TITLE.
MAX =-".X;"[CLEFT] CHARACTER

2.

13508 PRINTOSC(Z2);X$§;S5PS;
HE510 KW=LENCOPS(1,FF1)+2:08%

=" NA=2: GOSUB1S5S70@

Y9608 FORS=1TO7

4351@ IFS<» 1THEN4Y96540@

49615 IFKW=1THENPE=0OFS:¢2 FF3

+"[SSPCI"+0PSC1, FF): GOTO4SE3

a

43620 KW=1:PE=-BE+" "+0PSC1_F

Fl

45630 GOTO496EQ

49640 [FS=2THENS=-4

43650 PE=0PE(S,FF2)

49EE@ PRIMTH#1,CHRSC1) . PS

4OE7@ MEXTS:PRINTHL:PRINTH1:

IFQW=1THEMFETURH)

439675 POKEL1SH, ®: GETAS: IFAE-"
"THENRUM

49680 GOTO4941@

SSO000 POKELSE,@:waIT198,1

G200Q GETA%: IFAS=""THENEODDR

B@@1® PRINTASC(AS):GOTOGR2020

Binders

Organise and protect your disk with
Commodore Disk User disk binders and
data disks.

Why not keep your Commodore Disk User program i
collection alongside your magazines in a stylish Disk User disk
binder? The binder comes complete with 10 disk sleeves to
organise and protect your program disks. Why not buy a disk
binder to house all of your data disks? We can even supply
Commodore Disk User data disks. The Commodore Disk
User lego immediately identifies your disks and there's room
to title them and document the disks details.

Send for your disks and binders now!

Prices are as follows:
Commodore Disk User Binder £4.95, including

|0 sleeves. Order code BDYUI PRODUCT NAME | ORDER CODE

QUANTITY

Commodore Disk User Binder with 10 sleeves and

10 disks, £9.95 Order code BDYU2
|0 sleeves for insertion in binder, £1.50. Order code

20 sleeves for inclusion in binder, £2.75. Order code
BDS20

10 Commodore Disk User data disks, £5.95. Order L vereeas postage add £1.00

code BDDIO

All orders should be sent to: YOUR COMMODORE, READERS SERVICES,
ARGUS SPECIALIST PUBLICATIONS, ARGUS HOUSE, BOUNDARY WAY,
HEMEL HEMPSTEAD HP2 7ST. Please allow 28 days for delivery.

TOTAL




REVIEW

American Club
Sports

received rave reviews when it was imported into

the UK by the now defunct Advance Software?
Well, now the game’s US publishers Mindscape has set
up shop on this side of the pond, and has released its sequel
American Club Sports.

The game consists of six sports that can be played
individually against the computer, or with up to three
friends. A title program is loaded in first, and from there
the other games are selected. On the tape version — the
review copy - this means remembering the counter position
for each sport or a long wait. First up 1s Foosball, which
is table football to you and me. It’s the bar type that’s
played in arcades, where you have to spin the players to
kick the ball into your opponent’s goal.

Perhaps more unusual is the inclusion of two types of
billiards - the English and Carom variants. Most people
will know the English game, so I'll concentrate on the
variant, in which there are no pockets and you have to
declare whether your effort will be a shot or a safety shot.
If you’re wrong, your opponent gets a point. This means
that points are scored via cannons, and the game continues
until a set score is reached.

Pinball is a welcome addition, as I dont think there
are enough pinball games around. This one features a 3D
table, and you can even alter factors such as the angle of
the table to speed up the game, the tilt sensor and point
thresholds at which you'll gain extra balls to make the game
as easy or as difficult as you want it to be.

Baseball is a strange game in which you must roll balls
up a ramp and into one of the scoring rings at the top
of the screen. The big points are scored by landing in the

Do you remember a game called Indoor Sports, that

centre rings, but the pressure is piled on if you play either -

against the clock or with a set number of balls.
Crazy Pool is weird - it’s played on a table thats a
cross between a pool table and a pinball machine. The

normal six pockets have vanished and are replaced by two
in the centre of the table. Unfortunately, these are
surrounded by pinball style bumpers arranged in an S shape,
making potting difficult and totally altering the tactics of
the game.

Finally, there's a change from aiming balls into holes,
rings, goals and pockets, as the sixth event is a shooting
gallery in which you blow away ducks, rabbits, birds, foxes,
frogs and fish to rack up the points. Once again, the choice
is either to fight against the clock or to shoot with a limited
number of bullets. Either way, this completes an interesting
compilation of club sports. Indoor Sports was a big hit,
and this is sure to have some success. My favourite events
were pinball and billiards.

Touchline:

Title: American Club Sports. Supplier: Mindscape, PO Box
1019, Lewes, East Sussex, BN8 4DW. Price: £9.99 cass,
£14.99 disk.
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GAMES REVIEW

Speedball

Duncan Evans reviews the game that makes Rollerball

look like Tiddly-winks
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he Bitmap Brothers originally shot to fame with

I Xenon, which is just now becoming available on the

8-bit formats, then turned their hands to a futuristic

sports game on the ST and Amiga. Speedball was greeted

with great critical acclaim on its release, and has now found
its way onto the C64.

The question is, has it survived the transition well? I'm
glad to be able to report that it has indeed, and retains
virtually all of the flavour of the 16-bit versions.

Speedball is a game of organised violence, Two teams
of five players (including a goalkeeper), race up and down
a vertically scrolling pitch, trying to ram a steel ball into
a thin goal slot while fending off the opposition.

The view is from above, and if the ball gets thrown
above head height (when it becomes impossible to score),
then it grows in size as it gets higher, before decreasing
as it drops earthwards.

Basically, in this game anything goes, so if someone
from the other team whacks you in the kidneys and takes
the ball, just dust vourself off, go after him, push his nose
through the back of his head, and then retrieve the ball.
Fighting the opposition is an integral part of the game as
it reduces their stamina, thus making them slower and more
susceptible to foul play.

Adorning the pitch are bumper-like obstructions, off
which the ball ricochets. There are a number of different
pitch combinations, some of them making scoring quite
difficult. From the main menu you can either play a one-
off game against a friend. or compete against the computer
in a league or knockout competition,

When playing in a competition (the league can be set
from 10-100 weeks) there is another important factor to
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consider - Icons. When playing a game, some of these icons
have an immediate effect, like freezing the opponent, or
slowing them down, or giving you an unstoppable ball,
but there are others which are collectable.

These are very important, in that vou can buy certain
services or improvements at the end of the game, even bribe
the timing official into letting you have another minute
of injury time. Most of them improve the statistics of your
team’s stamina, skill or strength, but once these have reached
maximum then you'll be buying goals, bribing their coach,
making the icons last longer, and all sorts of other dirty
tricks.

If you wanted to compare Speedball to anything it would
be Rollerball, but what 1 reckon proved the inspiration
for the game was a cartoon strip from many years ago
in the comic Battle-Action, called Spinball. Except for the
goal size, the similarity is quite striking.




GAMES REVIEW

Arts to get you to buy German, and after the rather
poor Grand Monster Slam, shows some semblance
of a return to form.

Well, I didn’t think I'd be able to stomach another games
compendium, but Circus Attractions shows that if you flog
a dead horse hard enough, it might not get up and run
around, but will at least twitch a lot.

Yep, a collection of games this most certainly is, set
in the big top, and featuring all the fun of the fair. 1 never
did like the circus, but this game contains a number of
passable attempts to inject humour into the procedings
which enliven the otherwise tedious quest for points and
a high score.

Among the death-defying feats you'll be attempting are
trampolining, tightrope walking (gulp!), juggling, knife
throwing, and last but not least, being a jumping clown.
Five events don't make much of a circus show in my book,
but at least you have the choice of practicing them before
inflicting vour ineptitude on the public.

Trampolining then, has you bouncing up and down,
monitored by a “visitor interest™ column. When this sinks
to zero, the audience starts throwing fruit, and who can
blame them, because bouncing up and down on a trampoline
1sn’t that exciting. You're expected to perform forward and

Cfrcus Attractions is the latest attempt by Rainbow

B il

A

Circus Attractions

Always the clown, Duncan Evans fools around with

Rainbow Arts in the big top

backward somersaults, but I didn’t bother perfecting my
technique on this event. Dusting off the dirt accumulated
by repeatedly hitting the deck, 1 began to climb bravely
up to the tightrope.

In this a pretty young lady precariously balances on
the rope high above the ground, and makes her way along
automatically, Rather her than me really, especially since
you're supposed to perform a scissor kick, a backward
somersault and a hand stand. As soon as 1 started, the
poor girl wobbled dramatically and disappeared earthwards.

For complexity, the juggling event takes the biscuit. Not
only are you required to juggle up to six balls in order,
but you're supposed to juggle a club as well, volley a balance
ball and leap up in the air when a clown comes racing
towards you on a motorbike. It ain’t easy, believe me.

I liked the next event - knife-throwing - the best,
probably because as my doctor once told me, I'm a homicidal
maniac. Strapped to a rotating disc is the latest lovely young
assistant. Simply aim a crosshair and let fly. What fun.

There are other targets beside the girl, but she’s the
main one. You must also watch out for sticks of dynamite
being handed to you by your other assistant. Watching
people curse as you stick them is great fun, and this is
the one section 1 practiced religiously until 1 could hit
someone with every throw.,

The final event of the night is the jumping clowns, which
features three clowns leaping from seesaw to seesaw
collecting bonuses in mid-air and avoiding the ghosts that
lurk up there.
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C128 REVIEW

Paul Eves puts the latest update of the excellent Geos

eing a neat and tidy sort of
Bpersnn, I welcomed the oppor-

tunity of trying out this latest
Geos application. However, before I
go any further, I must be perfectly
honest and say that I don’t normally
use these kind of programmes, Yes,
they do look very nice, and they also
do a very competent job. It’s just that
somehow, a little of the magic of using
a computer seems to vanish when you
use this sort of package — at least for
me it does.

For those that do not yet know,
GEOS stands for ‘Graphic Environ-
ment Operating System’, in other
words, a system that offers windows,
icons and pull-down menus. Anyway,
my first thought on taking out the
manuals (yes, manuals, as in more than
one) was that if I'd wanted to read
War and Peace 1 would have bought
it. I needn’t have worried though - a
quick flip through the pages put my
mind at ease. The books are well
thought out, and explain everything
in great detail, so that even a complete
novice to the world of Geos will soon
feel at home.

The main problem with a package
like Geos is where to begin — there’s
so much on offer. You don’t want to
miss anything out, but at the same time
you don't want to go into too much
detail and rewrite the programme. So
I've decided to tackle this particular
review in a more systematic way. First,
I'll list all the applications on the disks,
then briefly go over some of the finer
aspects of some of the applications.
Obviously I can’t cover everything in

Sunnyleoague
AllGlars
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package through its paces

the limited space of this review, but
by the end you should have a fairly
good idea of the package’s potential.
There are three disks in the pack-
age, each being double sided. The first
is the main systems disk, with the
reverse side given up for demos. Disk
number 2 is the back-up systems disk,
with a few applications on the reverse.
The final disk contains the ‘Write
Utilities” and a spell checker. By the
way, there is in fact a fourth disk, a
demonstration of the Quantumlink.

Bpee | e | el | opilons | daploy

B WA B
;] B | [ 1] SEY
Jontiaiy | Febiuary | HMoich b ApEl ]

e R T T T RN

[[Work wilh over

ZiE 000 calle in R T
I geaCala, T
_g]'-lr;,r.;]-..nﬂ‘;_'m [IEEI 11, 5id ‘n e PSR TS L
|| columnine or 256 5. 68 315,60 .*;!I‘.‘- B
row g for your H-f m g 1R T Tl l{l,
[|dala storage 1840 ﬂil i ID EIEI m Bl"l
B Emerionmena) | 1015006 311e.ee; 319700, 11
9 Udticr]  §1E7. B0 §iTe 5& fesion 3iE
0] Hcebaeour 115_4 i am B T A 73]

H_‘l_l ﬂl'l.l'l Expenses .

As you may or may not know, Quan-
tumlink is the Stateside equivalent to
our Compunet).

The programmes that make up this
enhanced system are as follows:-

1) The main GEOS desktop
2) geoPaint
3) geoWrite 2.1
4) geoSpell
5) geoMerge
6) geoLaser
T) Text Grabber
8) Paint Drivers
9) Desk Accessories
The desk accessories are as fol-
lows:-

1) The Calculator

2) The Preference Manager
3) The Alarm Clock

4) The Note Pad

5) The Pad Colour Manager
6) The Photo manager

T) The Text Manager
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As I think you'll agree, that's a
pretty impressive list. So what exactly
does each one do? Read on...

O R T res
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[FontiFack [Flus contains 5l fonks I|ke.

Ernerics, 248 poing
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Spoock, 26 point
Spoile, 24 point

lin:c wou load FontFack roﬁr]l,

Flea, gour iE Qe X
never quile 1he same___|[NAKING your ownt!

Desktop

This is the main driving force of the
system. From the desktop you can
perform all your file handling proce-
dures. An extra bonus with the Version
2.0 is the use of cursor keys for pulling
down menus and making selections.
Indeed, you have a whole range of
keyboard shortcuts. Whenever you
make up a working disk, it is advisable
to include the Desktop on each one,
along with whatever else you may
require.

Geopaint

I have never been one for paint
packages of any description, I suppose
partly because 1 am not artistic by
nature. Secondly, I have always found
them to be rather long-winded and
awkward to use. I must confess,
however, that although Geopaint is
fairly complex in its functions, I found
it was actually fun to use.

The options in this section of the
package seem endless. You can create
images using special measurement and
constraining tools. You have access to
32 patterns and brush styles, overlay
can be achieved and text may be mixed
with images drawn, you can stretch
images or zoom in on them, and print
your creations on a numerous list of
different printers. For those very small
increments needed, you can use the

i
'I
i
E
I
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cursor keys instead of the joystick or
mouse, for more accurate placement.

Geopaint works in either 40 or 80
column modes, and 1s interchangeable
while working within it. However, you
can only work with colour in the 40
column mode. The advantage of
working in 80 column mode though
is obvious — you can see the whole of
yvour work area and plan accordingly.
Once you have the main parts drawn,
switch to 40 column mode and you
can then work in more detail.

Geowrite 2.1

Most of us who use wordprocessors
tend to stick with the one we know
best. Forexample, for some time 1 only
ever used Easyscript. | know it's pretty
primitive compared to most, but I
knew it inside out and back to front.
However, after many months of
badgering from the Editor, I relented
and now use either Superscript or
Paperclip I1. (Hip-Hip Hooray...Ed!).

I never really used Geowrite on
earlier Geos packages, but having used
the Geowrite 2.1, 1 now think that
maybe 1 was missing out. This word-
processor, like everything else in the
system, is pretty comprehensive. You
have options to alter your document’s
dimensions, change the writing win-
dow, even the ability to have different
fonts and styles. The fact that you can
mix your creations from Geopaint
with your text is most useful. You can
even add the date and time to your
page headers and footers. The usual
Copy, Cut, Paste, Move Text and Set

evergthing gou
nesd right ab gour:
fingerlipa.

i{prees gpace bar:

Tabs options are all available. You can
search for and search and replace text,
not only single words but whole
phrases.

In conjunction with Geowrite 2.1,
there are other related applications —
Geospell, Geomerge, Text Manager,
and Text Grabber. [ don't think I need
explain Geospell and Geomerge in any
great detail. They are essentially like
most other spell checkers and docu-
ment mergers. The text manager is like
a temporary storage area — you can
copy text into what is known as albums
for future recall. The text manager
works in the same way as Glossaries
from other wordprocessing packages.

The one really nice feature is the
Text Grabber. This application allows
you to get a document that was created
on some other Commodore supportive
W/P, then convert it to Geowrite
format. The original document will
remain unchanged.

One feature 1 nearly forgot is the
Paint Drivers. These drivers allow you
to create special effects within your
Geowrite document. You can have
things like headlines, newspaper-type
column formats including graphics,
special border designs, etc.

Desktop Accessories

The calculator allows you to do your
calculations while running any of the
Geos applications. The results you get
may then be placed into the text scrap
so that you can recall them later, an
example would be if you wanted to
include them in an invoice you were
preparing.

The Preference Manager enables you
to set up your own working environ-
ment, That is to say the colours you
want to work with, the colour of the
pointer and the shape of the pointer.
You can change the speed of the
pointer and set up the date and time.
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The Alarm Clock can be used to call
up the current time, providing it has
been set. You can set the correct time
and also set the alarm. Once the clock
and/or the alarm are set, it doesn’t
matter which application you are in,
the clock stays active.

As its name suggests, the note pad is
used for keeping track of bits of
information you may wish to refer
back to. You have access to the note
pad no matter which application you
are presently in. The note pad can store
up to 127 pages, and each page is
capable of roughly 250 characters.

TR T
geoDex ur one of the BT
[l programa thal comes B
with DeskPack Floa L
P B

i Addi: [5 SET ¥ 5L ]
T e — L
Zip: [PRTESeAT_ | Misc: [Fed Bap

5 [ ]

Like the note pad, Photo Manager is
used for storing graphic images. The
files stored are called albums. An
album may contain up to 60 pages of
images. Therefore, you could have
albums set aside for specific images,
for example, you might have a graph
album, a pie chart album, etc.

That’s just about it. I've really only
skimmed the surface of this package’s
capabilities. There’s so much you
could say about each application that
you'd need a whole magazine to do
it real justice. I have tried, in my own
small way, to point out some of the
finer qualities. The only real way for
you to appreciate what Geos has to
offer 1s to go and buy it. I've included
a couple of examples of the sort of
things you can produce. I hope you
like them.
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Disk Scrambler

Protect your disks from prying eyes with this Disk

Scrambler
By S. T. Burke

isk Scrambler enables you to
D encode or decode the contents

of any block or blocks on your
disk. There are just two basic options
open to you:

SCRAMBLE - this encodes the
specified area of the disk. You may
do individual blocks, a series of blocks
or the entire disk. The scrambler alters
the code on the disk using a different
technique for each two-character code
entered by the user.

DESCRAMBLE - this is opposite
to SCRAMBLE. The specified area of
the disk is decoded using the same two-
character code entered previously for
that area of the disk. Please note that
if a different two character code is
used, the descrambling will not be
successful.

If you happen to enter a wrong
code on the descramble option, refer
to the troubleshooting guide.

The program is straightforward
and self explanatory. Type in the
listing and save it before running. Once
again, just follow the on-screen
options.

Troubleshooting
If the program fails to work as you
think it should, first reset the compu-

ter, then reload the program, and try
a few times on a blank disk.

If it still fails, check your listing
thoroughly, (you may have made a
mistake). If you find no errors, check
out your hardware.

If you scramble a disk a number
of times, or attempt to descramble it
a number of times, and you cannot
restore your disk, then you must
descramble it with all the codes ever
used on that particular disk since it

worked (they don’t have to be in any
set order).

Please note that the author cannot
be held responsible for any disks that
may become corrupted beyond repair
by the use of this program.

Finally, an interesting aspect of the
program is this — if you want to play
a trick on someone, use the two
character code NS. The program will
appear to work correctly, but in fact
does nothing!

LISTINGS

DISK SCRAMBLER

53 1@ POKES3282,0:POKES3281,11:
POKES32ES, @

BA 20 PRINT"L[CLR,REV H,REV SN,R
USON,CS, SM,SPC31,C*1”:CLR: DI
MTC35): POKEE4S, 1

E®@ 3@ PRINT"CRUSON] CC8,SPC321"
. FORT=1T03S: READTCT) : NEXT

57 4@ PRINT”CRUSON,CS] CCB,SPCS

1DISC SCRAMBLERCSPCS]":FORA=
679T07@3: READP: POKEA, P: NEXT
S@ PRINT"[RUSON,CS] [CB,SPCS
,CT14, SPCS2":OFEN1S, B, 15, 1"
: ELOSELS

E@ PRINT"CRUSON,CS]
ITEI®.CCB] SCRAMBLE
SCLSPCal™

7@ PRINT"LRUSON,CS]
21"

B3 PRINT"L[RUSON,CE]
ITEJ1.[CB] SCRAMBLE
AL TRACKCSPC33”

90 PRINT"CRVSON,CS]
23"

180 PRINT"CRUSON,CS] [CBI (W
HITE1Z2.[CB2 SCRAMBLE RANGE 0O
F TRACKSCSPC4”

11@ PRINT"CRUSON,CS] [CB,SPC
32]"

EE

SE CCB] CWH

WHOLE DI
a4 [ca,sPC3

EB CCA] CwH

INDIVIDU
&8 Cca,sPC3

AE

3c

14 120 PRINT"CRUSON,CS] CCBI Cw
HITEJ3.LCB2 SCRAMBLE INDIVID
UAalL BLOCKCE2C3]1"

A@ 130 PRINT"LSUSON,CE] [CBE,SPC
3z~

A3 140 PRINT"CRUSON,CS] CCEI CW
HITEJ4.[CBY SCRAMBLE RAMGE O
F BLOCKSCSPC41"

14 15@ PRINT"CSUSON,CS] CCH,SPC
321"

BS 1E@ PRINT"C2USON,CS1 CCBI CW
HITEXS.LCBZ DESCRAMELE WHOLE
DISCCSPC71™

BB 170 PRINT"CRVUSOMN,CS1 CCB,SPC
321"

la 1B@ PRINT"LCRUSON,CS] CCBI Cw
HITEJES.[CBY DESCRAMBLE INDIV
I0URL TRACK ™

4YC 19@ PRINT"LRUSON,CS5] C[CH,SPC

IZ1"
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15

Er

59

c2

BF

ES

4F

|C
7B

200 PRINT”CRUSON,CS] CCBI CWw

HITE17.CCB2 DESCRAMBLE RANGE
OF TRACKS "

21@ PRINT”[RUSON,CS] CC8,SPC

32, CSImISPC”

220 PRINT”CRUSONI] CCBI CWHIT

£18.CCB1 DESCRAMBLE INDIUIDU

AL BLOCK CRUSOFF,CS,Ce*, RUSON
,CBICCIYC™

230 PRINT"LRBUSON,CS] [CE,SPC

32, RIGHT,CSIn[SPC3"

24@ PRINT"CRUSON] CCBI CWHIT

EJS.CCB] DESCRAMELE RANGE OF
BLOCKS C[RIGHT,RUSOFF,CS,C*
,RUSON, CB11983"

250 PRINT"CRUSON,CS] [CB,SPC

321"

26@ PRINI"CCS,C*,RUSON,CB,SP
C7IPLEASE MAKE CHOICELSPC?,H
OME1": POKES3255, 27: POKE1SE, 0

2780 GETAS: IFVALIASI=PANDASS >
"@"THENET7D

280 A=Ual(a%).ag=""

£280 IFA>4THEMAS="0E":A=A-5
308 POKES3EES,@:POKES3cHL, 11
:PRINT"CCLR,CSICOOE: *CLEFTI™
; : POKES32ES,27

31@ GETClS: IFC1s=""THEN31D
3238 PRINT"CRWUSON] CRUSOFFI*C

"LEFTI™

S8
F7

bc
28

BE

BC

CE

1F

CF

F1

15

330 GETCES: IFC2s-""THENI3D
340 NS=-1:COS=C15+C2%: PRINT”
CCLRI™";

3S@ IFCOS="NS"THENNS=@

360 POKEZS!,ASC(C2%): POKE2S2

370 ONA+L1GOTOSEE, 710, 742, 8O0
, B4

382 POXES2220,0:POKES3281 2.
POKEE3ZEES .,

J2@ PFRIMWT"CCLR,REV H,REU Sh,
RIGHT,RUSCN, CYAN SN, SNE]  C
I¥OUR COHMODCRE 1983 [SH5,C
l-]"'

422 PRINT"[BLUEIccococococoooos
CCCoCocooooCocooocooCooooooooes
cciWHITE oo fBLUE el WHITE
JececelBLUE e CWHITE Izl B
LUEec=f WHITED ™

418 PRINT"cooelBLUElcesccces
ccccecfWHITEJelBLUE JeeslWHIT
ElelBLUR ) emmef WM ITE ) FBLUE 2

420 PRINT"=cclWHITEIsCELUEI=

ool N T TE e R E S pene[WHTITED

st o e e e o

coooonoenrmmeerecf YHITE I L EL
--------------- 1 B B

8 o B e L ] ]

BLUEloceosoeeoee=coreasf WHTT
ElcCBLUE el WHITEICLBLUEICE
celWHITE2=CPLUE el WHIE
TEJcCEBLUElec[WHITE2 e[ BLUE e
ccooooocecsec”;

442 PEINT"coccfWHITE]JelBLUEle
celWHITEI=CBLUE e[ WHITE 1
[BLUElcceoceeclWHITEIeL BLUE]D
CeCCWHITE2efBLUE Joceceooooooen
ccccecelWHITEJoeecL BLUE JecelW
HITElecceccl BLUEJee[LWHITED " ;
45@ PRINT"cccclBLUE]cccclWHI
TElcece[BLUEJocccccocoocococooon
CCCCCCCCCCCCCCCCCCCCCCCCooCn
cccecceccec[ RUSON,CY 1™

450 PRINT"c[RUSOFF,BLUElcclR

3E

Fa

c5

AC

BE

13

ca

14

[={ ™

USON, C71ccCRUSOFF, BLUEIcL RUS
ON, C7J1cclRVYSOFF , BLUElccel RUS
ON,C7]ecCRUSOFF, BLUElcef RUSON
,C?7lcelRUSOFF ,BLUE]e[ RUSON , C
71ccLRUSOFF, BLUEIcL[RUSON,C7]
cclRUSOFF, BLUEJece[ RVSON,C7 1
CRUSOFF, BLUEJccclRUSON,C71ce
c[RUSOFF , BLUE]eLRUSON,C7 1ol
RUSOFF ,BLUE]™;

47@ PRINT"cccclFRUSON,C7I1cCRY
S0FF ,BLUEJecccl RUSON,C7 IclRUS
OFF ,BLUE]ecc(RUSONM,C7 JcC RUSO
FF,BLUElc[RVSON,C7IcCRUSOFF ,
BLUEI=CRUSON,C7IcCRUSOFF, BLU
ElcCRUSON,C7JcCRUSOFF , BLUEIC
CRUSON,C71cCRUSOFF ,ELUE]c[RY
SON, C7IcC RUSOFF , BLUE e[ FUSON
,C71cC RUSOFF , BLUE Je[ RUSON,C7
Jc[RUSOFF , BLUEJcLRUSON,C7 1cC
RUSOFF1";

488 PRINT"[BLUEIc[RWSON,C7I1c
CRVSOFF,BLUElcecCRYSON, C7 1
RUSOFF ,BLUE]lccclRVSON,C7 IcCR
USOFF, BLUElceC RUSON , C71cl RUSO
FF,BLUE]lcccclRUSON, C71cLRUSO
FF,BLUEJcc[RVSON,C7I1c[ RUSOFF
, BLUEJcecel RUSON, C7 Jccl RUSOFF
, BLUEJecL RUSON , C7 Jceel RUSOFF
,BLUEJeLRUSON,C71cL RUSOFF, BL
UEIcCRUSON,C71";

490 PRINT"clCRUSOFF,BLUEICcLRW
SON,C71cCRUSOFF , BLUE Jc[ RUSON
,C71cel RUSOFF , ELUE Jocl RUSON,
C71clRUSOFF, BLUEJoccel RUSON, C
71cclRUSOFF, BLUElccCRUSON, C7
lecl RUSOFF , BLUElececcel RUSON
,C7IcCRUSOFF, BLUEJcCRVSON,C7
1cl RUSOFF, BLUEJcceC RUSON ,C7 ]
cCRVYSOFF, BLUEIcCRVSON,C7 IcCR
USOFF,BLUEICc";

S22 PRINTI"LCRUSON,C71cCRUSOFF
,BLUEJcC RUSON, C71c[ RUSOFF, BL
UE]ECRUSDN,E?]EEEUEDFF,ELUE]
cCRUSON,C¥1cCRUSOFF ,BLUE]cLR
USON,C7JelRUSOFF, BLUEe[ RUSO
N,C71cl RUSDOFF , BLUEJcL RUSON, C
71cCRUSOFF, BLUEJcCRUSON,C7 1c
CRUSOFF, BLUElcce[RUSON,C7 1L
RUSOFF ,BLUEJeecCRUSON,C71clR
USOFF , BLUEIe[RUSON, C7 e[ RUSO
FF,BLUE]Jccc®;

S1@ PRINT"C[RUSON,C7Jccl RUSOF
F,BLUE lccel RUSON, C7 ool RUSOF
F,BLUE]JcCRVSON,C?1cLEVSOFF , B
LUE]cCPUSON, C7¥I=CRUSOFF, BLUE
JcCRUSON, C7 1L RUSOFF, BLUEIcC
RUSON,C71cCRUSOFF, BLUEIcLRUS
ON,C7JclRVSOFF ,BLUEIcC RUSON,
C7l1cCRUSOFF, BLUEIcCRUSON,C7]
cCRUSOFF ,BLUEJ=CRWSON,C71ecl
RUSOFF , ELUE]lccCRUSON,C7Jcect
RUSOFF1";

S2@ PRINT"CBLUEIcCRUSON,C71c
cc[ RUSOFF ,BLUE]cLRUSON,C71cC
RUSOFF , BLUEJc[RUSON,C7 IcLRUS
OFF, BLUEJccceoooococoecococeen
CCCCCCCoCCCCCCCCCCCeCCCCcoCcoCen
coco”;

S30@ PRINT"ccceccoccccocococoot
CCCCCCCCCCCCCCCCCCoCCECoooDD
CCccccCcCCoCCoCCoCCCoCCoooCoooes ™ ;

549 PRINT "cccocococooocoocoooooos
CCCCCCCCCCCCCCCCCCCCCCCCocCe
cccceclWHITEJINCRIGHTIJOPERAT
ION. . .CBLUE]cce™;

55@ PRINMT"ccoccoccococococococoon
CCCCCCCCCCCCCCCCCCCoCCoCCCCo
CCCcccococcocococcococecccoccoce ™ ;

Ea

FE&

AB
3s
o4
47

BF

FF
50
AD
ay
8E
59
B2
32
BE
ES

1A
DE

B&

a4
27

4

HC

SE@ PRINT"cccocecococooocecece
CCeCCCCCCCCCCCCCCCCCCcCcCccCcCcCcce
CCCCCCCCCCCCCCCECECECoECE ™ ;

S7@ PRINT"CSCES,RIGHT,CYAN,C
* RUSON,SNSITRACK: LSPC3I1SECT
OR:LSPC3ICO0OE: C[SNSs,RUSOFF,
S, HOMED"™

SBO POKES3ZES,27:RETURN

590 TE=STRE(T):BE=STR%(B)
GO@ TH=RIGHTIS(TE,LENCTEI=-11
E12 ES=-RIGHTEC(ES,LENCBEI -1
E2@ IFLENCTE)=1THENTE="Q@"+T%
63@ IFLENCES)=1THENBEE="Q@"+E%
E40 PRINT"CRWUSON, HOME, DOWNEY
+RIGHT1A]"TS"IRIGHTB]1"BS" LRI
GHTE]I"CDRE"[HOME]™

ES@ RETURM

BE@ GDSUBBZQ

BY® FORT=1TO35:E=0

6B@ GOSUBS3Q

B3@ B=B+1:IFB<T(T1+1THENBBO®
780 NEXT:RFUM

71@ INPUT"TRACK";T:GOSUESSE

720 FORB=GIOTCTI:GOSUBS3Q@
73@ NEXT:RUN

4@ INPUT"FEOM TRACK";T1

75@ INPUT"TO TRACK";T2:BOSUB
g3a@

76@ FORT=T1TOTZ2:E=@

77@ GOSUBR930

78@ B=B+1:IFB<T(TI+1THEN77Q
730 NEXT:PRUN

80@ INPUT"TRACK";T

812 INPUT"BLOCK™;B:GOSUBB9Q@
822 GOSUB93a8

832 PUNM

B4@ INPUT"TRACK":T

85@ IMPUT"FROM BLOCK™;B1

8628 INPUT"TO BLOCK";B2:GOSUB
8sa

B7@ FORB=E1TDBZ:GOSUB930G

HB@ NEXT:RUN

BS@ PRINT"CODWNIIMSERT DISC

TO BE "AE"SCRAMBLEO™
9@@ PRINT"AND PRESS ANY KEY.

910 POKE198,@:WAIT198, 1: POKE
198, 0

S2@ GOTO3I8

830 GOSUBS30

Qu@ OPEN1S,8,15:0PENS,8,5, "#
350 PRINT®1S, "UL:"5:8;T;E
a5@ PRIMT#1lE, "B-FP:"5:3

97@ FOPA=3TO255:GETHS,AS
SB@ POKE43152+A,ASCCAT+CHRS
2312

99@ NEXT:PRINT#1S, "B-P: *5;3

12@@ IFNSTHEMSYSE?S

1812 FORA=3T0D255

19c@ PRIMTH#S,CHRE(FPEEK(4Y9157
+AY0; NEXT

1232 PRINTH1S, "U2:"5;@;T;B:C
LOSES

124® CLOSEL1S: RETLIRM

105¢ DATAZ0,20,20,29,20,20,2
@,2@,22,29,20,20,29,20,20,20
,c0,18,1p,18,18,18,.18

196@ DATA18,17,17,17,17,17,1
7.18,16,15.16,16,16€,3,1685. 0
,192,69,852,153,0, 192

1972 DATas4Y, 165,251,101, 2562,
133,853, 165, 252, 133,251, 165,
£53,133,252,c00,192,0

19B@ DATAZ2@8,228, 96
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Machine Code Disk
Programming

in Basic, Machine Code program-

ming comes very naturally. It
demands slightly more work, but the
Kernal and DOS still do nearly all the
work for you. Machine code disk
commands have a close link with Basic
- they both use the Kernal, Commo-
dore’s 1/O routines. The difference is
that machine code routines, especially
file handling, happen at lightning
speed. This article will concentrate on
file handling, the routines, and prac-
tical examples.

The Kernal |

If you can handle yvour disk drive

By the way, that’s Commodore’s
spelling, not mine! Note that all the
below routines are called with the JSR
instruction, with the appropriate
registers conveying data. Below is a
flowchart for the use of the routines:

SETLFS
SET;"AM
DP'EN
input -' " output
CHKIN CHKOUT
CH:{IN CHR‘DUT
' CLOSE ‘
CLR.CHN

Continuing his series on disk drives, Fergal Moane

unravels the mysteries of Machine Code

Here 1s a summary of the necessary
routines:

SETLFS $FFBA

A FILE NUMBER
X DEVICE NUMBER
Y SECONDARY ADDRESS

This sets up parameters for use
with any disk IO, and is equivalent
to the first three numbers in an OPEN
statement.

SETNAM SFFBD
A NAME LENGTH

X LOWBYTE OF START OF
NAME

Y HIGH BYTE OF START OF
NAME

Sets a name for disk 1/ O. Note that
for disks, a name must always be
specified, except opening a to channel
15 (OPEN 15,8,15)
OPEN $FFCO
NO PARAMETERS REQUIRED

Use to open a file after SETLFS
and SETNAM

CLOSE $FFC3
A FILE NUMBER

Closes the specified file
CHKIN $FFCé6
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X FILE NUMBER

Sets up a channel for input, after
using the OPEN command

CHKOUT SFFC9
X FILE NUMBER

Sets up a channel for output, after
using the OPEN command

CHRIN SFFCF

A DATA INPUT

Inputs data from the input channel
defined by CHKIN, storing it in the
accumulator. Equivalent to GET

CHROUT $FFD2
A DATA OUTPUT

Outputs the data in the accumu-
lator to the output channel defined in
CHKOUT. Equivalent to PRINT

CLRCHN $FFCC

NO PARAMETERS REQUIRED

Returns all input to the keyboard,
and output to the screen. Use after
finishing your own I/ 0O

Examples

Here are two assembly listings to
demonstrate the use of the above
routines.
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10 :

20 ‘READING DISK FILES

20 £ 10

40 SETLFS =SFFBA gg

50 SETHAM -$FFED .

o o 0 semrs

70 CLOSE =$FFC3 &0 OPEM

BO CHEIN =3FFCE 70 CLOSE

90 CHRINM =§FFCF B CHETN

100 CHROUT -$FFD2 80 CHRIN

}ég CLACHH =$FFCC ey
! 110 CLHCHN

o i 120

140 #5000 o

150 £ 140

160 i

170 INIT LOA #$09 ;NAME LENGTH 9 tig

180 LDX #NAMEEZ95 :LOW/HIGH BYTE NAME e

190 LDV #HAME/256 b

200 JSR SETHAM e

210 LUA #3501 ;FILE NUMBER e

220 LDX #£08 :DEVICE NIMRER S

230 LY %305 : CHANNEL NUMEER oS

240 JSR SETLFS a0

750 JSR OPEN :0PENS FILE .

260 LOA w01 :FILE 1 AS INFUT s

270 JSR CHKIN 260 LOOP

280 LOOP JSR CHRIN :INPUT IN A L

290 JSR CHROUT ;OUTPUT TO SCREEN FROM A e

300 LbY 390 ;STATUS VARIABLE 290

10 CPY #8300 :END OF FILE? e

azo BEQ LOOF :NO. GET MORE DATA T oy

330 END LOA #6010 :CLOSE FILE 1 AL

340 JSR CLOSE .

aso JSR CLRCHN :RETURN TO NORMAL a8

360 RIS :TO BASIC OR CALLING ROUTTNE

370 NAME .B¥TE  'TEST FILE’

;DISK ERROR READ

=5FFEA
=5FFED
=3FFC0
=sFFC3
“$FFC6
=§FFCF
=$FFD2
=3FFCC

+-3CU00

LA
LDX
LY
JSR
LDA
JER
J5R
LDX
JER
JER
LMP
HEQ
JER
BNE
LDA
J5R
J5R
RTS

¥50F
#3508
450F
SETLFS
#500
SETHAM
OFPEN
#50F
CHKIN
CHRIN
#5000
EXIT
CHROUT
LOOP
#50F
CLOSE
CLRCHN

:OPEM 13.8.13

;HAME AND LENGTH IRRELEVANT
:0PEN FILE

; INPUT CHRNNEL
1GET BYTE
:EXIT IF RETURM

JOUTPUT TO SCREEN
(GET WORFE DATR

:CLOSE 15
;NOHMAL I/0
;RETURN TO BASIC

For more information on KER-
NAL routines, see the Programmer’s
Reference Guide. Next time, [ will
present a complete DOS which dem-
onstrates the above routines in a
practical situation.

OOPS!

Unfortunately, we left four listings out

from of June’s installment of *Machine
Code Disk Programming’, so we've re-
produced them below.

ODISK NAME

10 RE”‘#H'IH!‘I.I."ﬂ‘llﬂl.ﬂll..
LE L L LR 2 2

20 REM*

30 RER*

CHANGE DISK MNANE

40 REM*

-
50 RE“-'...-ntfﬁa'--'--tiﬂffﬁlﬁt
ISR Y ]

BO PRINT" CHAMGE DISK NAME":FRIN
T. £l
70 PRINT"mENTER MEW NAME OF
BO INPUT"®";X$

EU REH-Iiﬂ‘lﬁ'l....--iﬂﬂfﬂ.I.-.-
-

100 REM* OPEN TWO CHANNELS

lln REHH‘II.“*‘“‘.'..I‘-l'l"'-
L2 2 F 2 3 3 3

120 OPEN1S,B,15:0PENS5,B,5,"#"

130 EEH-..n.qqunqna--m-tmnsll--i

DISK

LR L

140 REM POSITION IN DIRECTORY TR
ACK

150 EE“----o#q4lll-¢-ilHii#&ll!'
...

160 PRINT#1S5,"Ul:";5;0;18;0

170 PRINT#15,"B-P:";5; 144

180 PRINT" SsCURRENT DISK NAME IS

190 FORX=1TO16: GET#5, AS: IFAS=CHR
$(160) THEN210
200 PRINTAS; : NEXT

210 PRINT:PRINT"NEW DISK NAME IS
: "LXS

220 PRINT#1S, "B-P:";5;144

EBD REH.‘{*"‘HH'..I'.-.‘iﬂﬁﬁﬁl.
BEEEEE.

240 REM PAD OUT WITH SHIFTED SPA

CES
ES0 REM®**sssnsssssssssnaunmnnnn

AN

260 IFLENCX$I1<16THENXE=XS+CHRS(1
EOQ):GOTO2E0

E?D REH.."H*"IH.I..I‘.I‘*‘Q‘f‘
LA L L L 2

£80 REM WRITE TO BUFFER AND CHAN
GE MNARE

230 REH.II...‘*#“.".l..-.-*f.ﬂ
B

300 PRINTHS,XS;

310 PRINT#15,"U2:";5;0;18;0

320 REH#“‘*“*Q‘-I.-.I-.ﬂlfftﬁﬂ
LA R R L L 2

330 REN INITIALIZE DISK AND DIRE
CTORY

JY[) BEHE*#sssbsssssssssssssssnnna
[prp———

350 PRINT#1S,"1":CLOSES:CLOSELS
360 PRINT™ILOAD"+CHRB(34I+"5"+CH
RECI4 I+ B :PRINT "sirIeeL IST™

370 POKE1S8,3:POKEE31,139: POKEE3Z
, 13: POKER33,13

380 MEW

UNSCRATCH

10 RE”.“]l‘..l..“.....ii..ﬂ.lﬂ
LL L L L L 2 2

20 REn®*

30 REM+*

-
40 REM+*
-
50 RE# % 0
(T T TR R T

B0 PRINT"TUNSCRATCH FILES":PRINT

"RENTER SCRATCHED FILE-

UNSCRATCH FILES

70 PRINT
MNAME"

BO PRINT"®MENTER END TO EXIT™

90 INPUTNS: IF NE="END" THEN E40D
100 T=18:5=1:W=0

110 REM®**tassassssssssssssnnnsn
Py

120 REM PAD OUT WITH SHIFTED SPA
CES

130 REM** s ssssassaamnmsneskssss
BEEEEE.

140 IFLENC(NS)<16THENNSE=NS+CHRS(1
60J: GOTO140

150 REMewssdssdssddssssssssssnns
-
160 REM OPEM FILES & ERROR CHECK
170 REM*#S #4845 ssastaassmuneenes
TIEI T T

180 OFEN 1,8,15,"1":GOSUB SBO
190 OPENM 2,8,2,"#":G0OSUE 580
200 QEM*esssshesssssmssbssssnsnn
YT

210 REM SEARCH TRACH 18 FOR NAME

D00 REM#stssssmsssssrssssnssnnnn

BAEES N

230 PRINTH1,"Ul:":2;0;T;5:G05UB

580

240 PRINI#1, "B-P:";2;0:GET#2,A%,
B%

250 TR=ASC(AS+CHRSC(0)):SC=ASC(HES
+CHREC(02X]:H=C

260 PRINT#1,"B-P:";2;H:GET#2,TS

270 C=ASCC(TE+CHREC(0)): IFC>0OTHEN

370

280
1B

290 GETHZ, TE:FE=FS+TS: NEXT: IFF &=
**THEN3S0

BDD REH...‘.H"H.!!.I!llﬂl---.--
e EER

310 REM CHECK IF NAMES MATCH

EEG REn--ii-iiiiiii#llf’ﬂl'.ll..
EEEEEEN

330 IFF$=NSTHENGOTO410

aﬂﬂ REH‘-.--;;..--ii-idiiﬁlihlll
HEEEEE.

350 REM NEXT DIRECTORY ENIRY

BED RE”.I.“*‘Qﬂﬁ‘ﬁ"#..l.--..lﬁ
-

370 H=H+32: IFH<2SETHENZE0

380 IFTR>OTHENT=TR:S=5C:GOTO 230
390 IFWTHEN PRINT”® END OF DIREC
TORY " :GOTO 540

400 PRINT "W";N%; " NOT FOUND IN
DIRECTORY" :CLOSEL :CLOSEZ: END

410 PRINT"&";F$;" FOUND”

420 PRINT"=UNSCRATCH FILE CY/N)™
:PRINT

430 INPUT X$: IF XS="Y" THEN 450
Y40 IF W+THEN 370

GEI#2,A%,B%:F$="":FOR X=1 TO

450 PRINT "mW1=-SEQ 2-PRG 3=USR
Y=REL"

460 PRINT "ENTER FILE-TYPE (1-4)
=1 | TR
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470 INPUT P: IF P<1 OR P*4 THEN
PRINT "T1": GOTO 440

YHD REM®**ssasssssssssssnssasaass
-

490 REM WRITE FILE TYPE TO DISK
SO0 REMassssssssssssssnsanannnss
-

S10 PRINT#1,"B-P:";2;H: PRINT#2,
CHRS(P+128) ;

S20 PRINT#1,"U2:";2;0;T;5: GOSUB
S80:G=1

30 PRINT "' F%; " UNSCRATCHED®:
IF W THEN 370

S40 GOSUBSB0: GOTOE40

EED REH“"H-iiiiiiiiﬁilﬁil!lllﬂ

LA LT TR

SE0 REM DISK ERROR CHECK

E70 REF®® & o i m o o o 6 5 505 0000

-

SB0 INPUT#1,E,M$,L,M:IF E=0 THEN
RETUREM

S90 PRINT "™ ERROR: "E;MS:L;M

BOO REM®**attaammssnssssessesnnn

LT T T

E10 REM UALIDATE DISK TO RESTORE
BAM ON DISK

B20 REM OTHERWISE, COPY TO ANOTH
ER DISK

B0 REM ™% 000 00000000000
T TITI L

E40 PRINT"=WALIDATE DISK CY/WN1 7
ESO GETXS: [FXS=""THENGRSO

BE0 IFX$=-"N"THENCLOSE1:CLOSEZ:EN
O

E7Y0 PRINT"ZMALIDATING DISK TO UF
DATE BAR™

680 PRINT"»D0O MOT REMOVE DISK UM
TIL LIGHT IS Out*™

630 OPEN15,8,15, "U";END

LOAD ADDRESS

10 REH**ssdandssssssssssssnnnsss
(I TR T
20 REM*
30 REM=
=1 -
40 RER=

CHANGE LOAD ADORES

-
S0 REM#*#SSassssssdnsnsasnaannsnn
T LTI

B0 PRINT"ILHANGE LOAD ADDRESS”:P
RINT"™ "

70 PRINT "=ENTER PROGRAM-NAME"
B0 PRINT"®ENTER END TO EXIT”:PRI
NT

90 IMNPUTNS:IF NS="END"™ THEN 770
100 OPEN 1,B,15,"1":GOSUE B10
110 OPEN 2,8,2,"0: "+N$+" P R"
120 R‘EH‘.-‘.‘ e
.

130 RER FILES OPEN, 50 CHECK FOR
ERRORS

TYHO FRE ™ o o o o ool oo o o -
R

150 IMPUTH1.E . N%,J,K: IF E=-O0 THE
N 240

160 CLOSE 1: CLOSE 2: PRINT "m F
ILE: "iNE

170 IF E=62 THEN PRINT ™ NOT FOU
ND": GOTO 200

180 IF E=B4 THEN PRINT * NOT A P
ROGEAR": GOTO 200

130 PRINT "M DISK READ-ERROR";E:
END

200 FOR J=1 TO 2000: NEXT: GOTO

&0

210 REM=® S sS85+ s s ssssmssnsssssss
T

220 REM GET LOAD ADDRESS

230 REM**sssssssnssssssssasanussn
LT T

240 GET#2,A%, B$: IF 5T THEN 130
250 CLOSE 2:CLOSE 1
260 A=ASCC(AS+CHRS(0J):B=ASC(BS+C

HRSCO) )}

270 PRINT "sCURRENT LOAD-ADDRESS
IS: "

280 PRINT "m",B=256+A

230 PRINT "sNEW LOAD-ADDRRESS IN
DECIMAL 7 2048 InEREEEEEl";

300 INPUT P: IF P<O OR P»BE5535 T

HEN PRINT "TTM*: GOTO 2390

31.0 REH-.‘-“‘-‘“ W
ESESEES

320 RENM CALCULATE LOW/HIGH BYTE

AND PUT INTO STRING FOR
WRITE COMMAND
T30 REMN**# st dsssssssssssssssssn

LA LR N o]

340 B=INT(P/256): A=F-B*25E6;: P$=CH
RSCAJ+CHRSC(EB): PRINT sl 0AD ADDORES
8: "P

35S0 PRINT "sWRITE THIS LODAD-ADOR
ESS (Y/N2 7 YiEEl",

360 INPUT X%: IF XS<»>"Y" THEN 70
370 REM®*essssssnsnssssnsassmnensn
P

380 REM PAD OUT WITH SHIFTED SPAa
CES

TG0 REM®*# 4SS aassnssssnsssssunss
" TTI

400 J=LENCNS$): IFJ=16THEN420

410 FOR X=J+1 TO 16:N$=N$+CHRSC1
BO):NEXT

420 OPEN 1,8,15: OPEN 2,8,2,"#"
430 GOSUB B10: T=18: S=1

440 PRINT#1,"Ul:";2;0:T:S: GOSUB
810

450 PRINT#1,"B-P:";2;0: GEI#2,AS
,B%

LiEU RE”. LA TR R TP R EYE R SRS E LYY
EEE R R E )

470 REM FIND TRACK AND SECTOR OF
PRG

Y80 REH.-- LA A S S 2 Xt il PR TR Y]
BEEREE .

430 T=ASCC(AS+*CHRE(0)):S=ASCCES+C
HRSCQ):H=2

SO0 PRINT#1,"B-P:";2;H: GET#2,TS
510 C=ASCC(T$+CHREC01): IFC<>»130TH
ENSBO

GO0 REF™ ™% %0 e 500 0o
e

530 REM SEARCH FOR PROGRAM NAME
SH[ REM**e4ssssnatmasssasnassnss
.

550 GET#Z2,A%,B%:F$="":FOR X=1 TO
16

SB0 GET#2,T%: FS=F3+TE: MEXT

570 IF F%=N%$ THEN BGO

580 H=H+32: IFH<2S56THENS00

GO0 REM®® % 6w o moeoinmoteon 0 e o
-

EO0 REM aADD 32 TO POINIER FOR ME
X1 DIRECTORY ENTRY

B0 FEM ™% o oo 8.
LL L LN

620 GOTO 440

B0 REF sl 550000
-

640 REM ADDING CHRECO)
F NULL UALUE

ES00 R[] % 0 ko o b 5 0 o 0o o

eB0 A=ASCLAS+CHRECO0) ) ; B=ASCCBS+C
HRECO1 ]
BT REF ™o e om0
T T
EB0 REM MNOW CHANGE LOAD aADORESS
EYD REM= st ssssssdssssnnsieensns
Ty

IN CASE O

700 PRINT#1,"Ul:";2;0;A;B: GOSUB
810

710 PRINT#1,"B-P:";2;2: FRINT#2,P

E;

720 PRINT#1,"U2:";2;0;A;B: GOSUB
810

$30 CLOSE 2: GOSUB B10: CLOSE 1

740 PRINT "sLOAD-ADDRESS CHAMGED
FOR ";N%

750 PRINT "sCHANGE ANDTHER PROGR

AM CY/N) 7 NIMER",

760 INPUT X%: IF XS="¥" THEN BO
770 PRINT "*;: END

7HD REM***ssssnastaamssssssdnsins
LL L L LT

730 REM DISK ERROR CHECK

BOO REM*esssssssssastnssnasnssnss
B

Bl10 INPUT#1,E,MS,J,K:IF E=0O THEN
RETURN

820 PRINT "m ERROR: ";E;M%;J:;K

B30 CLDSE 2: CLOSE 1: END

PROTECT FILE

10 RE/S 0 s s sss s sssee
EEEEEE»

20 REM=
-

30 REn=

-
REM*

-
50 REH!‘#.!#E#......-.--;;;n-'ua
SHSEREsS

S5 PRINI"TISOFTWARE PROTECTION":P
RINT .

E0 PRINT"slslPROTECT (13 FILES"
70 PRINT " smmpmmup[m(Z) OISK"

B0 GETAS: IFAS=""THENGOTOBO

30 IFAS<"1"ORAS>"2"THENBO

100 ONVALCA%IGOTO110, 360

101 REM*esssssssssssisssssmadnan
EEEE

102 REM SCRATICH PROTECT FILES
103 REM*esssssssssssssssnnasaanne
(LR

110 PRINT"TIPROTECT FILES":PRINT"

PROTECTING FILES

40

120 PRINT"=(1) PROTECT FILE
UNPROTECT FILE"

130 GETIAS: IFAS=""THENGOTO130
140 IFAE<”1"0RAS> *2"THEN130

150 IFA%="1"THENPT=BE4:REN FILE T

¥YPE CODE TO PROTECT FILES

160 IFAS="2"THENPT=0:REM FILE TY
PE CODE TO UNPROTECT FILES

170 PRINT"®ENTER FILE TO BE ";:1
FPT=OTHENPRINT "UN";

175 PRINT"PROTECTED":PRINT"®MENTE
R END TO EXITH"

180 INPUTNSE: IFNS="END"THENGOTOSO

1HS REMessssssssmssisthashasbnsn
(I TITTY]

186 REA VERIFY FILE EXISTS

187 REM®**sssssssssaasssaassnnsnnanns
I I T T TR T

1890 DPEN1S,8B,15:0PEN1,8,5, "0: "+N
$+" R":G0OSUB340

191 REM® ® s e o o o 00080
BESERE.

192 REnN
DO SPACE

193 RFEM* 4t tasauas ssisndss s
-

200 IFLENC(NS)<1BTHENNES=NS+CHRS(1
&0 :GOTOR0OO

201 REM®®**ssssanssssssmsnnssssn
e I

2l

PAD OUT MAME WITH SHIFTE
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202 REM SEARCH DIRECTORY TRACK F
OR FILE
E03 REM* S e et et sas s sn s ssssnsss
LA S 1§ 8§

210 CLOSE1:CLOSE15:0PEN15,8,15:0
PENS,8,5,"#":T=18:5=1: GOSUE340
220 PRINT#1S,"Ul:";5;0;T;5: PRINT
#15,"B-P:";5;0:GET#5,A% ,B%:Y=T: 2
=5

230 T=ASCCAS+CHRE(0)):S5=ASCC(B%+C
HRECOJ I :H=2

240 PRINT#15S, "B-P";S;H:GET#S, TS
250 C-ASC(TS+CHRE(01)

260 GET#5,A%,B%:F5="":FORX=1TD16
:GETHS, TS :FS5=FS+TS:NEXT

270 PRINT"SEARCHING ".FE:PRINT
te. . IFNSE=FETHEN300

E?l RE”." (A PR R R R T T ¥ ]
LT TR T T

272 REM NEXT TRACK AND SECTOR
273 REMetassasssssnsssnssnassnnns
-

280 H=H+32: IFH<2SETHEN240

290 GOTO220

300 PRINT#15, "B-F";5;H

301 IFPT=OTHENC=C-64:REM C IS CU
RRENT FILE TYPE

A02 REMS*ssssssssnsssassnnannnan
FEEEEE.

303 REM CHRAMGE ACTUARL FILE TYPE
ML RE S 0 e 0
FEEEEE.

310 PRINT#S,CHRSC(C(C+PTJ0OR128B); :R
EM OR 128 CLOSES THE FILE PROPER
LY

320
330
334

335

PRINT#1S, "u2: ";5;0;¥;2
CLOSE1 : GOSUB340: CLOSE1S
PRINT"M=": IFPT=0THENPRINT "UN

PRINT"PROTECTED™
336 FORU=CTO1000:MNEXT:GOTOSO

33? REH.‘ T T P T T A R R YR TN
e T 8 0]

338 REM DISK ERROR CHECK

335 RE[] % % .
..

340 INPUT#15,E,E%: IFE=OTHENRETUR
M

350 PRINT"MeDISK ERROR:
LOSES: CLOSE15: END

FS5 REMre s s ssssasssssssassassee
-

3S6 REM WRITE PROTECT DISK

FET FEFS % 80 0 00 00 005000 00
T T

360 PRINT"'WRITE PROTECT DISK":P

RINT" "

370 PRINT"®C1)PROTECT DISK

NPROTECT DISK"

380 GETAE: [FAS=""THENGOTO3B80
390 IFAS<"1"0RAS> "2"THEN3BO

3395 PRINT"#eCHECK DISK AND PRESS
ANY KEY":POKE198,0:WAIT198,1:P0

KEl1398,0

*:E:E%:C

23U

400 ONVAL(ASIGOTO410,450
HO]l FREMeessssssssssssdssnaannssn
T TTT Y

402 REH PROTECT DISK

HOTJ REMe e e st sssssssssussssssussn
N

410 OPEN15,B8,15:0PENS5,8,5, "#":60
SUB340

420 PRINT#1S,"Ul:";5;0;18;0:PRIN
T#15, "B=P:";5;2: PRINT#S5 ,CHRE(EB6)

430 PRINT#15,"U2:";5;0;18;0
440 GOSUB340:PRINT#15, “1*.CLOSES
:CLOSE1S: GOTOBO

Y] REFT™ ™ % i o e o 0 0 00 00 0000
T T TILY

442 RER UNPROTECT DISK
U REMN®* 44 st nasaissassusssssss
LT T TR

450 OPEN15,8,15,"I":0PEN2,8,2,"#

450 PRINT#15, "Ul:";2;0;18;:0:PRIN
T#15, "BE-P:";2,2: PRINT#2,CHRS(ES)

470 PRINI#15, "B-P:";2;166: PRINT#
2,CHRS(E5) ;

480 PRINT#15, "M-W";CHRSC1): CHRSC
1);CHR$(1);CHRS(BES)

4S50 PRINT#1S, "M-W"; CHRSC2);CHRS(
731 ;CHRS(1); CHRS(ES)

S00 PRINT#1S,"u2:":2;0:18;0

510 GOTO440

-

continued from page 32

TERPOISE, COUNTERVAIL  OFFSET,

62 390@ DATACOUNTERFEIT,FALSIFY
,COPY, SIMULATE, FAKE, IMITATE,
PHONEY

AF 3910 DATARECORD,NOTE,COPY,DU
PLICATE, FORGE, PASTICHE

B3 3922 DATASHAM, REPRODUCTIONCA
RT),®

FE 3930 DATAFUNERAL,BURIAL, INHU
MATION, INTERMENT , *

78 3940 DATAIMPOSSIBLE,HOPELESS
, FORLORNE , IMPRACT ICABLE, DIFF
ICULT,HARDCDIFFICULT)

13 395@ DATATRICKY,TRYING,®

@3 396@ DATAVENDM,POISDN, TOXIN,
-

1B 3970 DATASURFACE,COVERING(FR
ONT), EXTERIOR, VENEER, FACADE
FRONT) , FRONTAGE , *

9F 3980 DATASTRONG, POWERFUL ,GRE
AT(STRONG), RESILIENT, FORTHRI
GHT, DURABLE, *

CS 393@ DATAWOUND, INJURY,CUTCIN
J),LESION, SCARCINJ ), SLASH, LA
CERATE, *

AE 4008 DATALOSE,MISPLACE,MISLA

W,

4@1® DATAMAGIC, ENCHaNTMENT,O

CCULT, SORCERY, SPELL, CONJURY,

ILLUSIONM, TRICK,*

11 4@20 DATAMAJESTIC,EXALTED,GR
AMD, IMPERTAL, KING, NOELE, REGA
L,ROYAL,STATELY,*

Do

75 4030 DATABUREAUCRACY, AOMINIS
TRATION,CIVIL SERVICE,DIRECT
ORATE , GOVERNMENT

E8 4040 DATAMINISTRY,OFFICIALDO

M,
1F 4050 DATABUY, PURCHASE,ARUIRE
,OBTAIN,GET, SECURE, RENT,LEAS
E,HIRE,*

4P6@ DATAMINE,COAL FACE,COLL
1ERY,PIT,SHAFT, QUARRY , TUNNEL
 EXCAVATION, *

4@7@ DATAMINOR, INCONSERUENTI
AL, INSIGNIFICANT, INFERIOR, NE
GLIGIBLE,PETTY

4@8@ DATASUBCORDIMATE,TRIFLIN
G, TRIVIAL,UNIMPORTANT , =

4P9@ DATAMAD, CRAZY,CRACKERS,
DERANGED, INSAME ,LUNATIC, DAFT
STUPID,*

419@ DATACUSTOMER,CONSUMER,P
UNTER,CLIENT,BUYER, PATRON, SH

Cl

41

=1z]

ES

OPPER, PURCHASER, *

4112 DATAETCH,CARVE,CUT(CARV
E), INSCRIBE, INCISE, *

4120 DATAESSENTIAL,CRUCIAL,!
MPORTANT ,NEEDED, REQUISITE , VI
TAL, INTRINSIC, *

4130 DATAFLAUDUR, ESSENCE,TIN
CTURE, 2EST, *

414@ DATACRITIC, ICONACLAST, D
ISSIDENT ,HERETIC, BADICAL, REE
El -

4150 DATAIDENTICAL aLIKE, COR
RESPOMDING, DUPLICATE,EQUAL , E
QUIVALENT

11 4160 DATALIKE,SaME,
HCLIKEY,*

4170 DATAINTERESTING, AESOREI
MG, APPEAL ING, COMPELLING, ENGA
GING, INTRIGUING, *

4180 DATAEXTOL,ACCLAIM, APPLA
UD,CELEBRATE , COMMEND, PRAISE,
-

ec

TWIN,MATC

03

AE

CA 4190 DATALIST,CATALOGUE, DIRE
CTOPY ,FILE, INOEX, INVENTORY, I
NUQICE RECORDOCLIST)

@F 4202 DARTA=*
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C64 PROGRAMMING

Inside the

Continuing his series on programming the 1541 drive,

Fergal Moane offers some insight into the internals of

ow that we've gained a fair
Nknnwledge of machine code
and disk editing, it’s time to
turn our attention to the internal
memory of the 1541. Inside the 1541
lies a dedicated computer. It has a 6502
processor (as in the 64), 16K ROM,
2K RAM, and interface chips.
Commodore’s designers have for
once had foresight, and given us a host
of advanced commands to manipulate
the drive’s internal memory. You can
use the drives ROM routines, or write
your own in the RAM buffers. This
allows advanced protection routines
and disk turbos to be created. I've even
seen a program which uses the drive's
6502 to calculate numbers for vector
graphics routines, effectively using the
drive as a second slave processor,
speeding up things no end.

The Commands

The three commands below are the
approximate equivalent of PEEK,
POKE and SYS. Using these com-
mands, it’s possible to create your own
machine code, or use the DOS rou-
tines. Unfortunately, Commodore has
never published disassemblies of its
disk ROM, so use of it is extremely
limited. The best way to use the disk
memory is to buy a machine code
minotor which allows assembly and
disassembly to disk memory. DATEL
and TRILOGIC have cartridges with
monitors possessing this facility.

MEMORY-READ

PRINT #15, “M-R” CHRS$ (lo)
CHRS$ (hi) CHRS (number)

CHRS (lo) is the low byte of the

your machine
By Fergal Moane

address in DOS that is to be read.
CHRS (hi) is the high byte of the
address.

CHRS (number) is an optional
parameter which indicates the number
of bytes to be read.

This presumes that OPEN 15,8,15
has been performed earlier in the
program (as it always should be). A
GET #15 will read the byte from the
error channel, peforming a PEEK of
the address specified by the CHRS
codes.

MEMORY-WRITE

PRINT # 15, “M-R” CHRS (lo)
CHRS (hi) CHRS (number) CHRS
(data) CHRY (data) etc...

Number obviously specifies the
number of bytes to be written. The
number of pieces of data should
correspond to the number in the third
CHRS$ command. The maximum
amount of data that can be sent at
one time is 34 bytes.

MEMORY-EXECUTE
PRINT # 15, “M-E” CHRS (lo)
CHRS (hi)

This command will call and exe-
cute a machine code program that
resides in the DOS memory. This
routine should end with a RTS
instruction. DOS routines can be used
with this command.

USER COMMANDS
PRINT # 15, “Un”

See the table below for possible
values of N. These commands allow
a jump table jo be set up, as there is
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enough room for a JMP instruction
to your routine. This means that by
using two letters, you can access a table
of routines quickly and easily, even
from Basic. All the below User com-
mands access buffer 2, the unused
buffer suitable for machine code.

Ul or UC
U4 or UD
USor UE
U6 or UF
U7 or UG
U8 or UH
U9 or Ul

U; or UJ

jump to $0500
jump to 50503
jump to 30506
jump to $0509
jump to $050C
jump to $050F
jump to SFFFA
pOWEr-up vector,
resets drive

Examples

Here are some simple examples which
demonstrate the above theory. They
may be useful in disk utility programs.

EXAMPLE 1 - space on the current
disk

10 OPENIS, 8, 15, “I”

20 PRINT # 15, “M-R” CHRS (250)
CHRS (2)

30 GET #15, X$:X$ = X$ + CHR$(0)
40 PRINT 15, “M-R” CHR$ (252)
CHRS (2)

50 GET #15, Y$:Y$ =Y$ + CHR$(0)
60 A=ASC (X$) + 256* ASC (YS$)

70 PRINTA “BLOCKS FREE

80 PRINTA/4 “KILOBYTES
FREE™ PRINT (A/4)* 1024 “BYTES
FREE”

90 CLOSE 15

This reads the blocks free on a disk,
and calculates the number of kilobytes
available by dividing by four. X$ and
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Y$ contain the low and high bytes of
the blocks free.

EXAMPLE 2 -alignment adjuster and
woodpecker remover

10 INPUT “WOODPECKER (Y/N)”
‘W§

20 IFWE < =“Y"THEN B=B + 128
30INPUT“HALF TRACK SEEKER
(Y/N)”;A$

40 IFAS < =“Y" THEN B=B+64

50 INPUT “LOADING ATTEMPTS
(0-30)":L

60 B=B+L: OPEN 15, 8, 15

70 PRINT # 15, “M-W” CHRS (106)
CHRS$ (0) CHRS (1) CHRS (B)

This program alters the vital
location 106 in disk RAM. It controls
the number of read attempts to be
made, 1.e. how many times the disk
drive will try to read the sector. This
is usually five. The ‘woodpecker’ sound
made when the disk head hammers off
the end stop can be avoided. Also, if
your disk drive is out of alignment,
the half track reads will increase the
chance of loading a misaligned
program.

EXAMPLE 3 - disk name

10 OPEN 15, 8, 15, “I”

20 PRINT #15, “M-R” CHRS (144)
CHRE (7) CHRS (16)

80 CLOSEIS

30 INPUT # 15, NAMES

40 PRINTNAMES: CLOSE 15

This reads the sixteen letter name
of the current disk. Note the CHR$(16)
to define the number of locations to
be read and the use of INPUT # to
fetch multiple characters,

When fiddling around with your
disk drive, it makes sense to take the
disk out of the drive. This ensures that
if a duff value hits a sensitive spot,
your disk will not suffer the conse-
quences. Remember that you cannot
damage the drive by software, and
switching it off and on again will
restore everything to normal.

Memory Map

There’s little point in messing around
with drive memory if you don’t know
what you're doing. Below is a 1541
memory map which details some of
the more interesting features I came
across. 1 saw no point in providing
DOS disassemblies, so you'll need a
good disk monitor to experiment with
DOS routines.

RAM 0000-07FF 0000-2047

ROM 0800-FFFF 2048-65535

HEX DECIMAL DESCRIPTION 0094-0095  148-149 BUFFER POINTER

0000 0 COMMAND CODE FOR BUFFER 0 0099-0094 - [53-154 ADDRESS OF BUFFER 0

0001 1 COMMAND CODE FOR BUFFER | 009B-009C  155-156 ADDRESS OF BUFFER |

2 & COMMAND CODE FOR BUFFER 2 009D-DOOE  157-158 ADDRESS OF BUFFER 2

0003 £ COMMAND CODE FOR BUFFER 2 009F-00AD  159-160 ADDRESS OF BUFFER 1

0004 4 COMMAND CODE FOR BUFFER 4 0CAL-D0AZ  161-162 ADDRESS OF BUFFER 4

0006-0007 &7 TRACK AND SECTOR FOR BUFFER 0 0AD0AS 163164 POINTER TO INPUT BUFFER
O00B-0009 89 TRACK AND SECTOR FOR BUFFER | 00AS-00A6  165-166 POINTER TO ERROR MESSAGE BUFFER
000A-000B  10-11 TRACK AND SECTOR FOR BUFFER 2 DOB3-DOBA  1EI-186 RECORD NO, LO. BLOCK NO. LO
00C00D  12-13 TRACK AND SECTOR FOR BUFFER 3 00BB-0OCD  187-192 RECORD NO. HI. BLOCK NO. HI
OOOE-DDOF 1415 TRACK AND SECTOR FOR BUFFER 4 QOC1-00CE  193-198 WRITE POINTER FOR REL FILE
00120013 18-19 1D FOR DRIVE 0 QOCT-000C  199-204 RECORD LENGTH FOR REL FIKE
0014-p015  20-21 ID FOR DRIVE | pOD4 212 POINTER IN RECORD FOR REL FILE
00160017~ 22-23 CURRENT ID DS 213 SIDE SECTOR NUMBER

0020-0021  32-33 HEAD TRANSPORT FLAG 00D6 214 POINTER TO DATA BLOCK IN SIDE SECTOR
0030-0031 4349 BUFFER POINTER oD a5 POINTER TO RECORD IN REL FILE
0039 57 E-MARK FOR BEGINNING OF DATA BLOCK HEADER  (0F7 231 FILE TYPE

D03A 58 PARITY FOR DATA BUFFER 00F9 249 BUFFER NUMBER

003D 61 DRIVE NUMBER FOR DISK CONTROLLER 0100-0145  256-325 STACK

D03F 63 BUFFER NUMBER FOR DISK CONTROLLER 02000238  512-552 INPUT BUFFER FOR COMMANDS
D043 67 NUMBER OF SECTORS PER TRACK 0244 586 FILE TYPE

(047 T T-MARK FOR BEGINNING OF DATA BLOCK HEADER  p25H L] RECORD LENGTH

0049 73 STACK POINTER 0259 Bl TRACK-SIDE SECTOR

0044 T4 STEP COUNTER FOR HEAD TRANSPORT 025A 602 SECTOR-SIDE SECTOR

0051 Bl ACTUAL TRACK NUMBER FOR FORMATTING 0274 628 LENGTH OF INPUT LINE

0069 105 10-STEP SIZE FOR SECTOR DIVISION 0278 632 NUMBER OF FILENAMES

D06A 106 S-NUMBER OF READ ATTEMPTS 0297 663 FILE CONTROL METHOD
006F-0070  111-112 POINTER TO ADDRESS FOR M COMMANDS 0280-0284  £40-644 TRACK OF A FILE

0077 1y DEVICE NUMBER+32 FOR LISTEN O285-0289  645-644 SECTOR OF A FILE :
0078 120 DEVICE NUMBER+64 FOR TALK 02D5-02F%  725-761 BUFFER FOR ERROR MESSAGES
0079 121 FLAG FOR LISTEN Q2FA-OZFC  762-Tod NUMBER OF BLOCKS FREE

00TA 122 FLAG FOR TALK Q300-03FF  768-1023 BUFFER 0 -MAIN WORK BUFFER
0rC 124 FLAG FOR ATN FROM SER1AL BUS O0400-04FF  1024-1279  BUFFER | -DIRECTORY

0TD 125 FLAG FOR EOl FROM SERIAL BUS O500-05FF  1280-1535 = BUFFER I -USER BUFFER

007F 127 -DRIVE NUMBER 0600-06FF  1536-1791  BUFFER I -DIRECTORY

%0 128 CURRENT TRACK NUMBER 0700-07FF  1792-2047  BUFFER 4- BAM IMAGE

0081 19 CURRENT SECTOR NUMBER 0800-1TFF  2048-6143  UNUSED ROM

0082 130 CURRENT CHANNEL NUMBER 1800-180F  6144-6159  SERIAL BUS CONTROLLER 6522
0083 13 CURRENT FILE NUMBER IB10-1BFF - 6160-7167  UNUSEDR ROM

0084 132 CURRENT SECONDARY ADDRESS 1C00-1COF  T168-7183  DRIVE CONTROLLER 6522

DORS 133 CURRENT DATA BYTE ICI-COFF T184-49407 UNUSED ROM

00BE-0URD - 139-141 DIVISION WORK AREA CIM-FFFF 4940865515 DISK OPERATING SYSTEM

61
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C128 PROGRAMMING

Memory Man

Explore the intricasies of your 128’s memory

By David Kelsey

he C128 has many programma-
I ble chips within it. There’s the
VICII chip for 40-column
screen output, the SID chip, which is
dedicated to sound, and the two CIA
chips which control interfacing and
interrupts on the CI128. These chips
are identical to those found on the C64
— except for the VICII chip, which has
one extra register to control the clock
speed of the 8502 processor — and has
already been covered in a vast amount
of detail. But the C128 has two extra
chips. The first is the 80-column screen
chip, the second is the Memory
Mangement Unit (MMU for short). In
this article, we'll be taking a closer look
at the MMU.

C128 Memory

The C64 was very unique of its time
simply because the micro processor
could access more than 64K of
memory, though not all at the same
time. It could do this because the 6502
was upgraded to allow for special
methods of ‘bank’ selection. RAM and
ROM were separated into blocks, and
parts of RAM could be mixed with
parts of ROM to produce a full 64K
of memory, which the 6510 microp-
rocessor would then see as a full 64K
of addressable memory.

The C128 also uses this concept, but
Commodore decided to add another
64K of RAM and a whole lot more
ROM. The 8502 (which is an upgraded
6510 to allow 2 mhz operating)
couldnt cope with this amount of
RAM and ROM, so a chip dedicated
to managing all this memory was
required. Thus the MMU was born.
The upshot of this is that the Com-
modore has 128K of accessible RAM
and a vast amount of ROM to provide
the operating system, Basic V7.0, and
of course the C64 operating system
with Basic V2.0. All this is managed
by the MMU so that a different variety
of mixtures of RAM and ROM can

be produced to make up the full 64K
for the 8502 to address. Each one of
these varieties is called a configuration.

Who uses the MMU

This chip is used frequently by the
operating system. When running a
Basic program, it has to retrieve the
actual program from RAM, but the
code for Basic which operates on the
Basic instruction is stored in ROM.

You may have also used the MMU.,
The Basic command BANK provides
control over the MMU. This com-
mand is only used to allow selection
of the possible configuration to allow
for running machine code programs
from Basic or to poke/peek certain
memory locations.

The 8502 registers

Before I start on the MMU registers,
I'll briefly mention the 8502 registers
used to manipulate what the 8502
addressing sees in the way of ROM
and RAM. These registers are found
at locations $00 and $01 - location $00
is the data direction register for register
$01.

In 64 mode, they operate as stand-
ard to a C64, and much has already
been written on this subject. In 128
mode, however, there is a difference.
Bits 0-2 of register $01 are used to tell
the VIC chip and the 8502 where to
get information.

Bits 0 & 1

The VIC chip gets the colour infor-
mation for the screen from RAM at
$0800, which is part of the I/ O block.
However, there is another block of
RAM which can be used for colour.
This means there are two colour RAM
blocks. They both reside at locations
$d800 - $dfff, and a block is selected
using bits 0 and 1 of address 301.

Bit 1 tells the VIC chip which block
to use to display the colour -
represents RAM block 0, and a ‘I’
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represents RAM block 1. Bit 0 tells
the MMU which block will be seen
by the 8502 when the I/O section is
available to the 8502 (more about this
later). This allows the updating of one
colour block seen by the 8502 while
the other colour RAM block is
actually being displayed by the VIC
chip. It would then be possible to
switch the blocks displayed and update
the other RAM block.

On power up, the standard block
displayed by VIC and seen by the 8502
is ram block 0.

Bit 2
Bit 2 selects whether the Character
information is within the VIC video
bank - | means that the character
information is found at RAM within
the video bank, while 0 means that the
character information is taken from
ROM at $D000.

More information can be found
with the text regarding the VIC chip.

The MMU registers

The MMU is controlled using several
registers which allow a programmer to
control which blocks of RAM and
ROM are concurrently visible to the
8502, select which micro processor is
being used (the C128 has a Z80 inside),
and a lot more besides.

What follows is a description of
each register and its relative use.

The configuration
register

The configuration register is the one
that tell the MMU how to make up
the 64K to be addressed by the 8502.
This register is based at address 30500
in the I/ O memory block, but can also
be found at SFF00. The reason for this
will become clear very soon.

The first thing this register can do
is select which bank of RAM will be
used - RAM 0-1 (0-3 is possible with
memory expansion). The area from
$C000-$FFFF can be varied in four
different ways. It could contain kernal
ROM, other types of ROM or just
RAM. The area $8000-3bfff is also
variable in a similar sort of fashion.
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Area $4000-$7fff can either be Basic
ROM or RAM.

Lastly, the area £d000-$dfff can
either allow or contain the I/ O register
or RAM. This is why $ff00 shadows
the MMU register at $d500. It's
possible to switch out the I/O area,
but if you did that, how could you
then change the 64K configuration
again?

Figure 1 shows graphically how the
RAM and ROM sit:

Figure 1

The following table summarises how
a 64K block can be put together:

C128 PROGRAMMING

For example, if you wanted access
purely to RAM zero, you'd select bit
pattern 00111111 = 3f and store this
at location ${f00. If you wanted RAM
1 and kernal ROM with 1/ O registers,
the bit pattern required would be
01001110 = 4E.

Preconfiguration
Registers

The preconfiguration registers allow a
way of setting up fixed configurations.
You can have upto four fixed settings,
and to do this you decide on the
configuration you want, then store it

\ $FFFF
NG | FUNG | KER
FUNC
/0| rom | rom | ROM
RAMO | RAM 1 ig?}ﬂﬂg
EXT INT BASIC
FUNC | FUNC | ROM
ROM ROM Hi
$Co00
BASIC $9000
ROM
£0000
NAME OF AREA BITS SELECTION
Bank Select 7.6 00=RAMD
0l = RAM |
10=RAM 2
Il = RAM3
$c000- ST 5,4 00= Kernal ROM
01 = Internal ROM
10 = External ROM
11 =RAM
$8000-Sbfff 3,2 00 =BASIC ROM high
01 = Internal ROM
10 = External ROM
11 = RAM
$£4000-5 7111 I 0=BASIC ROM low
|=RAM
$d000-5dfff 0 0=1/O0 registers
I 1=RAM/ROM (depending on $c000-$cfff)
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in one of the preconfiguration registers
$d501-3d504. Whenever you want that
configuration, you just access the
corresponding registers $ff01-$ff04.
An access can be any type of store such
as STA, STX or STY to that address.
By way of example, consider this small
program:-

LDA # §7F
STA $D501 (assume that I/ O registers
are accessed)

:‘:-‘.TA $FF01 (select configuration
$7F)

The registers at $ff00-${f04 must be
available in both RAM blocks so as
to allow configuration switching
anywhere. A further useful point is
that when an interrupt occurs, the
system could be in any configuration,
s0 at least part of the interrupt service
routine must be available in all
configurations. Instead of placing the
code in ‘COMMON RAM’, the con-
cept of which is described a little later,
code 1s copied from ROM to RAM
in both RAM blocks.

Mode configuration
register

As you know the C128 has three modes
of operation; C64, CI128 and Z80
mode. Via this register these modes can
be selected.

Below is a description of each bit
of the register and its function. This
register can be found at $d505, and
1sn't shadowed.

BIT DESCRIPTION
0  This selects the processor to be
used. 0 = Z80, 1 = 8502.

1,2 Not used.

3 Ths bit is called the FSDIR bit,
and is used to control the flow of data
along the CIA used for serial inter-
facing. An 0 indicates the fast serial
port is for input, and a 1 means that
the fast serial port is for output.

4,5 These are used for cartridge port.
They can detect signals on the car-
tridge port and and act accordingly.
For instance, a C64 cartridge pulls
these lines low. The C128 detects this
on power up and puts the computer
into C64 mode to allow the cartridge
software to run.

4
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6  Selects C64 or C128 mode. (0 =
C128 mode, 1 = C64.

7  40/80 display key sense. 1 = key
depressed.

Figure 2.
SFFOOL- N
T .Q]I'— : COMMON RAM
i :
SEPARATE
RAM BLOCKS

so000( | =1 - —\_| COMMON RAM
RAM O : .Rnhl 3
Ram Configuration
register

Although on a standard CI128 there
are-two separate blocks of 64K RAM,
it’s possible to have ‘Common’ RAM.
Common RAM is RAM which
appears in RAM 0 and RAM 1. To
illustrate this, try the following exam-
ple:-

BANK 1:POKE 254,144
BANK 0:POKE 254,175
BANK 1:PRINT PEEK(254)

The result will be 175. This means that
a certain part of memory 1s the same
no matter which RAM block you are
in. You change it while in RAM 0 and
switch to RAM 1, but at that certain
part of memory the 8502 still sees
RAM 0. This register is the one that
allows the programmer to control
which parts of memory are common,
and how much of it is common. This
register is found at $d506.

Figure 2 gives a graphic illustration
of the concept of ‘common’ RAM.
From ‘T’ to $FFFF, the contents of
the memory seen by the 8502 will
always be the same no matter what
ram block the 8502 is ‘seeing’. Sim-
ilarly, from $0000 to ‘B’ the same
applies. Via this register you can move
“T" and ‘B’ around. -

BITS DESCRIPTION

1,0 Determine the amount of
common Ram.
00 = 1K common RAM
01 = 4K common RAM
10 = 8K common RAM
11 = 16K common RAM

3,2 These determine which
areas of memory will be
common. It can be XK
from the top of memory
down, xK from the bottom
of memory upwards, or
both.
xK is the amount specified
to be common (explained
above)

00 = No common RAM
01 = Bottom of RAM is
common

10 = Top of RAM is
common

11 = Both top and bottom
are common

54 Not used.

6 VIC chip bank (see below).

7 Not used.

The VIC chip can be manipulated to
use different parts of memory. This bit
allows RAM block selection as well.
0 = use RAM block 0. 1 = Use RAM
block 1.

Examples

4K common RAM with bottom of
RAM only being common ($05):-

B = $0FFF (inclusive)

T = not used

common $0000 - SOfff

1K common RAM with the top and
bottom being common ($0C):-

B = $03FF (inclusive)

T = $FC00 (inclusive)

i.e. common $0000 - $03ff, $fc00 - $fff

Page 0 & 1 pointers
Another feature of the MMU is the
ability to move page ( and page | to
any part of memory. The 8502 is
transparent to this, and so the code
isn't affected.

For example, suppose the MMU
has ‘moved’ page zero to location
$1000. Then, the example:-

LDA + 500
STA 560
LDA # 340
STA 361
LDY#0

LDA ($60),Y
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- will actually put (00 40 into locations

$1000 and $1001 respectively. The final
line will of course execute as normal,
placing in A the contents of address
$4000.

Whenever the microprocessor
accesses page 0, the MMU intecepts
this and creates a new address based
on the contents of the page 0 pointer.
The microprocessor then uses this
address thinking it’s page zero. What
this means is that you can move page
zero to another free area if you've no
spare memory in usual page zero. The
microprocessor doesn't recognise any
difference, and so all usual page zero
8502 instructions work. A similar
description could be given for PAGE
1 pointer as it works in the same way.

Two registers are used to move the
page 0 boundary, and two are required
for page 1. The two sets of registers
work in exactly the same way, so by
way of example I shall just talk about
the PAGE 0 pointer. Within the 64K
memory are page boundaries. There
are 256 page boundaries in 64K, which
occur at every 256 bytes. The table
below outlines the page boundaries:

$0000 - First boundary
$0100 - second boundary
$0200 - Third boundary
$0300 - next boundary

sfe00 - boundary
$f00 - final boundary

The page (0 must be placed so that it
starts at one of these boundaries. The
address $D507 allows you to select 1
of the 256 boundaries you wist it to
g0 on.

You can also select which block of
RAM you want to place the pae you're
moving. This is controlled by the
register at $D508. Bits 0-3 are used
to select the RAM block, but on a
standard 128 the only bit that has any
effect is bit 0. An ‘0’ indicates RAM
0, and a ‘1" selects RAM block 1.

One further thing to note: to
change the contents of these registers
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requires a special operation. The
registers are not changed until a write
operation is performed on the lower
register that controls page boundaries.
For page 0 this would be the register
at address $D507. You first write to
the bank register at $D508 for page
0 (the value is stored but not in the
register). When you write to the
boundary register (at $D507 for page
0), this register is updated and then
the bank register is updated with the
value stored. For example, moving
page 0 to location £1000 in bank 1
could be done as follows

LDA set bank 1.
$01
sta must be done before the
$D508 $D508 write.
LDA boundary for address $1000
$10 (ie high byte of address).
STA
$D507

This isn’t a very practical example -
if you try this it will crash the computer
because the operating system requires
access to the correct page zero. A
better demonstration is this short
program:

SEI stop ny interupts which
may use the stack.
LDA
$00
STA
$D50A
LDA
504
STA
$D509
LDA
$EA
PHA
PHA
PHA
PHA
PHA
PHA
PHA
PHA
LDA
501
STA
$d509
CLI
BRK

set page | to address $0400.

any character would do.

restore original stack.

When you run this, some characters
will appear on the 40 column screen.

Note that the stack position isn’t
preserved by this program, so if you
run it again, characters will appear in
different places.

To summarize the registers:-

$D507 - Boundary register for page
0.

$D508 - Bank register for page 0.
$D509 - Boundary register for page
1.

$D50A - Bank register for page 1.

MMU version Register

This register is found at address
$D50B, and has two parts to it. The
high nibble - ie. bits 4-7 - contains
the number of 64K RAM blocks that
the MMU can ‘see’. In the case of the
standard CI128, this is two blocks. The
low nibble (bits 0-3) contains the
version number of the MMU chip. The
current value is 0, so for a standard
C128, the contents of this register are
$20.

Accessing memory blocks

OK, we've seen the registers that are
available. The next thing to consider
is how we can access memory currently
not seen by the CPU, without appear-
ing to have to change the configuration
and run the risk of crashing because
we switched out the memory the
program was actually running in. This
consideration is only required for
machine code programmers. Basic
contains the BANK command which,
although not allowing all the config-
urations possible, does allow the

- ability to access any part of the range

of commodore memory at any time.

The Commodore operating system
provides five routines for just this
situation. These are:-

LDAFAR
STAFAR
JSRFAR
JMPFAR
CMPFAR

One way to call these routines is via
the kernal calls, which don't actually
call these routines directly but go into
kernal ROM first. I don’t recommend
this, as it restricts you to having the
kernal routines visible to the CPU
before you can access these routines.
I found on one occasion, that I
couldn’t get access to KERNAL ROM
but required these routines.

The first question you may ask
yourself is how can these routines be
available from any configuration? The
answer lies in how Commodore initi-
alises the MMU on startup. It defines
a common area from $000 to $03ff,
and places the routines within this
block. Therefore, no matter which
configuration you are in, these routines
are always there and as only RAM is
available at the address range $0000
— $3fff, these routines will always be
available.

LDAFAR, STAFAR &
CMPFAR

These routines provide extensions to
the LDA ($xx),y STA ($xx),y and
CMP ($xx),y 8502 commands. The
format for calling is as follows:-

LDAFAR: Ida xx

sta $02aa
ldx config
jsr $02a2
STAFAR: Idx xx
stx $02b9
ldx config
jsr $02af
CMPFAR Ildx xx
stx $02c8
ldx config
jst $02be

zero page address used ‘xx’ for LDAFAR
($xx),y

config is the configuration required

YOUR COMMODORE august 1989
65




The kernal version is similar, but it
allows the BANK number to be given
rather than the configuration. It then
converts the bank number to the
required configuration, updates the
routine to use the correct zero page
address, then calls the LDAFAR or
STAFAR routines. The call to these
routines are as follows (making sure
you have the correct configuration):-

LDAFAR: Ida xx
Idx bank
jsr $if74
ldx xx
stx $02b9
1dx bank
jsr ${f77
ldx =xx
stx £02c8
ldx bank
jsr $ff7a

STAFAR:

CMPFAR:

JSRFAR & JMPFAR

These routines provide an extension
to the standard JMP and JSR com-
mands found in 8502, The kernal
routines don't have any extra code
before they call the routines stored in
$0000 — $0400, unlike the STAFAR
and LDAFAR routines, so the use is
basically the same. These routines
make use of addresses $02 - $09 in
zero page to pass all the possible
required information internal to the
CPU, such as the registers. The
memory has the following layout:-

$02 - Bank number.

$03 — High byte of address to either
JMP or JSR.

$04 — Low byte part.

$05 — Processor status.

$06 - Accumulator.

$07 - X index register.

$08& — Y index register.

$09 — Stack Pointer.

We see that the address contained in
locations $03 & $04 are in a different
order to what would normally be
expected, so for example to jump to
addres $456F then set:-

503 = 345
$04 = $56F

Apart from location $09, the JSRFAR

T T S R T e S S PRI TR
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and JMPFAR require all the above -

information to be setup.

Set up as above then:-

JMPFAR: jsr $ff71 or $02e3
JSRFAR: jsr $ff6e or $02cd

(Both calls do exactly the same
actions.)

On the return after a JSRFAR
routine, the values in addresses $05-
$09 will contain relevant information
about the state of the internal registers
upon exit of the subroutine called. This
information follows the layout des-
cribed above.

may occur when you want to add a
modification to Basic, and you want
to sit the program above Basic variable
storage which is in RAM 1. If at any
time the program needs to call a
routine say in the kernal, it can’t!

To try the solve the problem, we
need to examine the code more closely:
The subroutine call to JMPFAR
means that when a return is encoun-
tered in the code called, it returns back

JSRFAR code:

$02cd 2023 02 jsr $02e3 call IMPFAR routine.
$02d0 85 06 sta $06 Save returned A X,Y. 8
$02d2 86 07 stx 507

$02d4 84 08 sty $08

$02d6 08 php Save Processor status.
$02d7 68 pla

$02d8 85 05 sta $05

§02da ba 15X

$02db 86 09 stx $09 Save the stack pointer. .
$02dd a9 00 Ida 500 set configuration

$02df 8d 00 ft sta ${f00 In this case BANK 15.
502e2 60 rts return to caller

JMPFAR

§02e3 a2 00 ldx %00 Place the address and
$02e5 b5 03 lda $03.x Processor status on the stack.
$0237 48 pha

$02e¥ ek inx

$02e9 e0 03 cpx 503

$02eb 90 {8 bee $02e5

$02ed a6 02 Idx $02 Get Bank.

$02ef 20 6b {f jsr $ff6b work out configuration.
$0212 8d 00 ff sta $£f00

$02f5 a5 06 lda 306 Get the values of A XY.
$02{7 a6 07 Idx $07

$0219 a4 08 idy 508

$02fb 60 rti return to address on stack.

These routines would have been
very useful if Commodore hadn’t made
one mistake. Even if you call these
routines in the common area and not
via the KERNAL jump, the code then
tries to call a kernal routine to convert
the bank number to the configuration
value. This means to use these routines
you must have a configuration where
the kernal is visible to the CPU. It also
restricts you to only using 16 possible
configurations.

An example of this problem can
be seem when writing a machine code
program which will sit in RAM 1 at

- high storage say $F000. This situation
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to the address $23d0, which is common
Memory.

By looking at the code for these
routines given above, we see that the
bank conversion call done by both
JSRFAR and JMPFAR is actually
done by the same piece of code (there’s
no point looking at the KERNAL
versions, as all they do is directly jump
to the above routines). Also we see that
the JSRFAR routine assumes you
want to return to configuration 00, but
this isn't always the case. It's obvious
that to make these routines more
flexible, they need to be modified. The
problem is that if they are modified,



will they remain compatable with
other codes that also call these
routines?

Solution 1

This is just a direct patch on the
existing code:

$02ef from 20 to 2¢

$02£2 from 8d to 8e

So the new JIMPFAR code is:

C128 PROGRAMMING

$FF00 routine.

$03F0 PLA  Retrieve registers.

$03F1 PLP

$03F2 JSR  Call routine (address

$7 to be patched).

$03F5 PHP  Return of routine
called.

$03F6 PHA  Save possible affected
registers.

$03F7 LDA

$FE

$03F9 STA  get back old

$FF00 configuration.

$03FC PLA  Retrieve registers.

$03FD PLP

$03FE RTS  return

S02el a2 00 Idx 500
S02e5 b5 0¥ Ida S03.x
S02e7 48 pha
§502e8 e¥ inx
S02e9 e 03 cpx 303
..-502eb 90 {8 bee S02e5
S02ed a6 02 idx $02
S02ef 20 6b ff kit Sff6b
S02t2 8d 00 stx $f100
S02f5 a5 06 Ida $06
S02f7 a6 07 Idx SO7
S02{9 a4 08 Idv SOB
S02fb 60 rti

Place the address and
Processor status on the stack.

Get Bank.

Perform no relevant action.
Save configuration.
Get the values of A X Y.

return to address on stack with the

processor status.

You will have to put the contents of
location $ff00 into $02de before you
call the routine. This provides the
configuration you want the routine to
return to after the JSRFAR.

If you change the code in this
manner then you must specify the
configuration in location $02 before
calling. Because of this it is no longer
compatable with the original version,
and any other call to this routine
expecting the usual code is liable to
crash. The interrupt routines don’t use
this part of the code so there isn't any
problem. If, however, you are calling
Basic or KERNAL routines they may
use these routines and it won’t work
in this modified form. An alternative
solution could be:

Solution 2

$03E4 PHP
$03E5 PHA  Save registers that
could be affected.

$03E6 LDA  Store current
SFF00 configuration.
S03E9 STA
$FE
$03EB LDA  Store New

n configuration.
$03ED STA  Patched by calling

This routine mimicks a JSRFAR call.
To use it, the following information
must be set up.

$03EC configuration to JSR
to

$03F3 low address of routine
to call

$03F4 high addrress of rou-
tine to call

For a JMPFAR routine, the code
becomes:

$03E4 PHP

$03E5 PHA

$03E6 LDA - configuration to be
” patched by caller

$O03EE PLA

$03E9 PLP

$O03EA JMP - address to be

$71777 patched by caller

The routine here requires that:
$03EF - configuration

$O3EB - low address to jump to
$03EC - high address to jump to

Calling this routine won't affect any
of the registers, and the same rule
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applies on return in the case of the
JSRFAR routine. The disadvantage of
this system is that code is overwritten
from address $03F0-$03FC when the
JSRFAR routine is stored. The code
removed is a DMA routine which is
used for initialising external memory
access. If ever a need for the JSRFAR
code was required, you could patch
it in, execute it, then patch back the
DMACALL routine either by saving
it first using a program, or by just
knowing what it is and putting it back.
This code isn't used in the normal
running of the system. You should
obviously select a method that’s suited
to your needs.

One final thing to note. These
routines stored in the area $0000 -
$03ff are crucial for the programmer
to be able to access other blocks of
storage.

Practical uses

We've now covered what registers are
available and what software is avail-
able for use. But what can you do with
it?

With the upgrade to the system
software, you can now design pro-
grams to run in any RAM block
accessing any part of the available
commodore memory. Before, you may
have thought you were restricted to
Jjust placing programs at certain points
because you required access to certain
ROMS. I've designed programs which
require access to RAM 0, but couldn’t
actually be in RAM 0 in case of
corruption of the data stored there. An
example of this is the LABEL-
LINKER featured recently in Your
Commodore. This used the available
routines of LDAFAR and STAFAR,
along with the modified JSRFAR and
JMPFAR of solution 1.

Other possibilities
With so much control over the
memory, all sorts of new techniques
can be used, and so new programs can
be created. The ability to move the
location of page zero and page |
should also broaden your computing
horizons considerably. You could
move the page | and store information
in memory via the PHA much faster
than the STA command ever could.
One possibility is the concept of
multitasking machine code programs
making use of the ability to move page
0 and pagel.



128 Corner

Our regular news letter and general comment spot jor
C128 owners

elcome to the
latest instalment
of C128 corner.

This is the page where C128
owners can find news of
new products, general
product news and of course
letters, comments and
general queries from other
readers. Don't forget, if
YOU have a query, a bit of
news or would just like to
make a general comment
about the CI128 then please
do write in. If you don't,
then C128 Corner will be
incredibly hard to produce,
so help us to help you by
writing in.

First a letter:

Resetting the
C128

n a recent review of the

Super Snapshot cartridge
( Your Commodore, April
1989), the author noted that
there was no switch to turn
it off. So to switch his C128
from 64 to 128 mode, he
had to switch off his
machine and remove the
cartridge. This is also the
case with the Action Replay
cartridge and 1 imagine
many others, much to the
annoyance of C128 owners
everywhere.

While it is technically
possible to add a switch
that would switch out. a
cartridge on the C128,
without extra circuitry to
protect the computer
flicking the switch with the
power on could damage the
computer. Perhaps
anything that adds a few

pounds to the cost of the
cartridge purely for the
benefit of C128 owners,
isn’t considered viable by
the manufacturers!

I saw the Datel advert
for their motherboard -
‘switch out any slot’, it says.
Great, 1 thought, just what
I need for my C128/ Action
replay. But, after buying
this, I discovered that while
it does switch from one
cartridge to another, it does
it by switching the 5V
power supply to the
cartridge on and off. It
doesn’t allow you to go
from C64 mode to C128
mode, even with the board
switched to an empty slot.

After a period of
switching off, inplugging
the cartridge and switching
on everytime [ used C[28
mode, | investigated both
cartridge and C64 manual.
1 found that it's easy to
turn off any

cartridge by simply adding
a second switch to the
motherboard.

Pin 9, marked EXROM
in the C64 manual, 1s the
one that locks the 128 into
64 mode. Inserting a switch
into this track on the
motherboard would make it
possible to switch out the
motherboard and
cartridges. On Datel’s
board, the track from pin 9
conveniently goes to the
underside of the board for a
short distance. At this point
I scraped away part of the
track, soldered two small
wires to each end of the cut
track, and connected these
to a small switch mounted
beside the board’s reset
button - making pin 9
switchable. Now switching
the C128 on with this
switch closed

allows the use of cartridges
in C64 mode as normal.
But turning the computer
on with the switch open
means it powers up in C128
mode without having to
remove any cartridges!
Datel’s board has some
protection fitted to protect
the computer/ cartridge
when switching between
slots, and this may mean
that turning the computer
off when switching between
modes isn't strictly
necessary — I haven't had
any problems anyway.
Switching in this way
may not be in any of the
manuals, but it i1s cheap,
requires only minimal
soldering, and has been
used by me for a few
months, letting me have the
choice of three cartridges
= in C64 mode and use

e

— CI128 mode without
== having to remove
any of them. It

should even




be possible to add a switch
to a cartridge connected
across a cut track from PIN
9, though in this case you
should turn off the
computer before moving
the switch.

Pin 9 is located on the
user port, and is the 9th
from the left on the top row
looking from the front of
the computer - check your
C64 manual for more
information.

Mike Vine, Dagenham.

It does seem a great
idea to modify your
motherboard and cartridges
in this way. If you were
really adventurous, you
could break the track to pin
9 inside your C128 and put
the switch inside the
computer. However, be
warned — we have been
uriable to try any of the
above alterations out, and
don't forget modifying any
item as indicated would
invalidate any warranty.

Make the modifications at
your own risk.

If anyone else has
similar modifications that
can be made to C128s,
please let us know so that
we can pass the information
On.

On the subject of
cartridges, you may like to
hear about the only
cartridge we know of that’s
available for use in C128
mode. The cartridge is the
Warp Speed cartridge,
available from those Gurus
of everything to do with the
C128 - Financial Systems
Software. The cartridge
offers turbo disk loading, a
machine code monitor and
a host of other features.
Contact FSSL on (0863)
553153 for more details.

C128 In The PD

128 owners often moan

about the lack of
software available for their
computer. Most of the

software houses probably
haven't even heard of this
wonderful machine. If you
think that there isnt much
128 software, think again -
there's loads of it in the
public domain.

Public Domain software
is a collection of programs
written by various authors
with no desire to make
money from their labours.
The software can be copied
and given to other C128
owners, as long as any
information that the
program’s author wishes to
be passed on with the
program is.

We have recently been
contacted by Kingsway
Computer Services with
details of their 128 public
domain library. Prices are
extremely cheap, and there
are plenty of disks
crammed full of available
programs.

For a free catalogue
contact:

Kingsway Computer
Services

140 Rushdale Road
Sheffield

S8 9QE

Tel: (0742) 588429

128 into Amiga
will go

Late news just in indicates
that a program is now
available from FSSL that
allows files to be
transferred to and from the
Commodore Amiga, Atari
ST and Apple Macintosh to
a C128D or C128 with 1571
disk drive. The package
costs £59.95. Please note
that this is a file transfer
utility only - it does not
mean that programs from
the aforementioned
machines can be used on
your CI128 or vice versa.
The main use for such a
utility would be for
transferring wordprocessor
text files.

L

THINKING OF BUYING
A NEW CAR?

DON'T!

.ee..... Without consulting the

“Handy Little Booklet” is the essential reference
book for everyone buying a new car.

It lists the main car manufacturers alphabetically,
together with each car's current retail price,
insurance group, engine size, urban mpg, unleaded
compatibility, Service/Maintenance/Repair costs -
based on 50,000 mileage - and tax bracket - for
company car drivers.

So before you invest thousands of pounds in a new
car invest just £2 in the *"Handy Little Booklet” to
help you make the right choice.

To get your copy send £2 plus 25 pence (for postage
and packaging) to: Kim Cleary, Company Car,
International Trade Publications Ltd., Queensway
House, 2 Queensway, Redhill, Surrey RH1 105, or
telephone her on (0737) 768611 for further details.
Registerad no: 2246951
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YOU NEED

OMESH

Features:-

clearly shown

favourite tipster.
* PLUS!H -

Supplied on TAPE at £14.95 for:-
All Spectrums, Commodore 64/
128, Amstrad CPC's, BBC &
Electron Also Available for
Sinclair QL on Microdrive at
£15.85.

INTRASET LTD.

further details.

WIN WITH
COURSEMASTER R

THE COMPUTER HORSERACING
PROGRAMME

% RATES ANY RACE IN SECONDS - ANY DAILY NEWSPAPER IS ALL

# MEVER out of date - Both N. Hunt and Flat - Fast data entry
* AMAZING ACCURACY! - Now you CAN BEAT THE BOOKIES!
* Works on the simple princilpe that FAST HORSES BEAT SLOW

# Clearly identifies best selection in every race plus these AMAZING

# First, Second and Thrid choice shown for forecasts and Tricasts etc.
Recommends most suitable type of bet.

* Actually works out your WINMINGS on most popular bets including
SINGLES and DOUBLES, win and each way, PATENTS, YANKEES,
CAMADIANS, HEINZ etc. Good EACH WAY and LONG ODDS bets

* Will PRINT out your BETTING SLIP for you

#* Maintainz a BANK ACCOUNT - BET Like PROFESSIONALS Dol
Records all your bets in any number of accounts. Keep a complete
record of your betting or compare COURSEMASTER against your

THE AMAZING COURSEMASTER SYSTEM. This superb
betting system is included in the programme. A system which
regularly produces huge wins from small stakes. Try it! Gan pay for
itself many times over on the first day!

* Supplied witth 20 page BETTING GUIDE and MANUAL

FREE HOT TIP OF THE MONTH SENT TO EVERY PURCHASER

Supplied on DISC at £16.95 for:-
All Spectrums, Commodore 64/
128, Amstrad CPC's, Amstrad
PCW's, BBC & Electron, IBM/PC
compatibles, All Amstrad PC's

- atc.

Please siate machine and disc size

DEPT YC), FREEPOST (No Stamp
needed) 6 Gilderdale Close, Gorse Covert, Birchwood,
Warrington, Cheshire, WA3 2BR. Or large SAE for
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Software
for Sale

If you think that one of our programs looks very interesting, but you can't

afford the time to type it in, then our software service will help you out

keyboard having just finished a marathon typing session

entering one of the superb programs from Your
Commodore. Your fingers reach for the keyboard and press
the letters R, U and N. You press RETURN, sit back and
nothing happens.

_ Everyone has probably faced this problem. When it does
happen it’s a matter of spending hours searching through
the program for any typing mistakes. No matter how long
you look or how many people help you, you can usually
guarantee that at least one little but slips through unnoticed.

The Your Commodore Software Service makes available
all of the programs from each issue on both cassette and
disk at a price of £6.00 for disk and £4.00 for cassette.
None of the documentation for the programs is supplied
with the software since it is all available in the relevant
magazine. Should you not have the magazine then back
issues are available from the following address:

Il’s three o'clock in the morning. You sit at the computer

INFONET LTD, 5 River Park Estate, Berkahmsted, Herts,
HP4 1HL.
Tel: (04427) 76661

Please contact this address for prices and availability.

The Disk

Programs on the disk will also be supplied as totally working
versions, i.e. when possible we will not use Basic Loaders
thus making use of the programs much easier. Unfortunately
at the moment we cannot duplicate C16 and Plus/ 4 cassettes.
However programs for these machines will be available on
the disk.

What programs are available?

At the top of each article you will find a strap containing
the article type, C64 Program etc. So that you can see
which programs are available on which format, you will
also find a couple of symbols after this strap. The symbols
have the following meaning:

This symbol means that the program is available on cassette.

These programs are available on disk.

YOUR CDMME}?{?RE august 1989

Please Note

Since the programs supplied on cassette are total working
versions of the program, we do not put disk-only programs
on tape. There is no sense in placing a program that expects
to be reading from disk on to tape.

JANUARY 1989

PREFAB SPRITES - A powerful sprite editor for the C64.
DAZPRO - A simple but helpful text processor for the
C64. Available on disk and cassette but will only store files
on tape,

UDG COMPRESSOR - Save on memory when using
UDG’s in your programs. For C64 only.

WILLIAM TELL - Our popular arcade game for the C64.
+4 AUTORUN - Improve tape loading on your Plus/4
cassette. Only available on disk.

MINIBASE - A database for C128 owners.

ORDER CODE
DISK YDJANSY £6.00
TAPE YCJANSY £4.00

FEBRUARY 1989

TAPE MENU - Add a menu system to your program
cassettes ((C64).

SONIC EFFECTS - A superb sound editor for the C64.

F DUMP - Dump your C64 text screens to printer with
ease.

DATA LOADER - A simple way to enter those reams
of C64 DATA lines.

SPRITE LIBRARY - A collection of birds to your growing
library (C64).

PLAY THE GAME - A superb fruit machine programe
for the Plus/4. (Available on disk only).

ORDER CODE

DISK YDFEB89 £6.00
TAPE YCFEBS89 £4.00
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MARCH 1989

PERSONAL FILE - A cross between a wordprocessor and
a database that allows you to set up “cards”™ that can be
quickly altered (C64 Disk only).

LETTER WRITER - An 80 column text editor for writing
those personal letters (C64).

BASIC WORKSHOP - A single key entry system, just
like a Speccy! (C64)

HEAD FOR HOME - Our version of a popular board
game for C16 and Plus/4 owners - available on disk only.
SPRITE LIBRARY - Geometric shapes form this month’s
installment (C64).

ELECTRONIC NOTEBOOK - A personal diary on disk
(C64 disk only).

WILLIAM TELL - Our very popular arcade adventure
for the C64.

ORDER CODE

80 COLUMNS - A suite of Hi-res graphic commands for
C128 80 column users.

ZEUS - A disk file copier for Plus/4 users. Available on
disk only.

MULTI-PRECISION ARITHMETIC - A suite of
powerful mathematical routines expanding your C64's
number crunching abilities.

STORAGE SPACE - Use the RAM behind the C64’s
Kernal and Basic ROMs for data storage (available on disk
only).

ORDER CODE
DISK YDAPRS9 £6.00
TAPE YCAPRS9 £4.00

MAY 1989

ANTI-FREEZE - Protect your C64 programs from
cartridge-based freezers.

DISK YDMARS9 £6.00 MULTI-COLOURED LIST - Brighten up your C64 Basic
TAPE YCMARS9 £4.00 listings by adding on-screen colour.

PRINTFX - A suite of powerful screen printing commands
APRIL 1989 to add to your Plus/4’s Basic. (disk only).

BASEX - Give your C64 new sound, graphics and toolkit
commands as well as a machine code assembler with this
Basic extension.

AUTOSCROLL - Professional text screen scrolling with
this C64 utility.

BALANCE SHEET - Keep your bank manager happy by
keeping better track of your money with this C64 program
(disk only).

ICON 64 - Add icon control to your own programs with
this C64 utility.

BANKER 128 - Money Management for C128 disk users.
TURBO TOUCH - A superb typing trainer for C64 disk

USETS.

ORDER CODE
DISK YDMAY89 £6.00
TAPE YCMAYS89 £4.00

Cassettes or disks are available from March 1986. Please
ring the editorial office (01-437 0626) for details of these.

All orders should be sent to: YOUR COMMODORE,
READERS SERVICES, ARGUS HOUSE, BOUNDARY WAY, HEMEL HEMPSTEAD HERTS. HP2 7ST

Please allow 28 days for delivery.

— — —— ——— I S S S S S S — — ——— —— — — e — — S S S — . S — — i —— —
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| NAME QTY TAPE/DISK ORDER CODE PRICE

|

|

|

|

|

|

|

I AUGUST ’89 TAPE (£4.00) YCAUG’89

{ AUGUST ’89 DISK (£6.00) YD AUG’89

: OVERSEAS POST £1

I TOTAL

|

=NAME ................................................................................
= B S,
I 0 1S 00 ) 1)
| I enclose a cheque/postal order for £....... made payable to ARGUS SPECIALIST

| PUBLICATIONS LTD.

i

|

i

L
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C128 PROGRAM

61
BB

Bl

182@ DATA 234,44,76,234,80,2
L2082, 202

183@ DATA 142,101.234.174,1@
.234 .44 .76

1849 DATA 234.,48,1,202.142.1
@5,234, 169

Mouse 80 a

In the July issue of Your Comm

odore, we featured D.H. Faber’s highly useful 80-column mode

mouse utility for the 128. Well, here's the listings we didn’t have room for last monith

g5

I
I

o
W

wJi
o

24

o
W

L
89
38
70
DE
7h
22
AT

FD

Ln
(N ]

4B

1,16 40

106@ DOATA 17,173,0,220.41.1,
249,13

1@7@ DATA 173.0.220.41,16,24
@.2,16%

12432 DATA @,96,169,1,96,169,

2.96

185@ DATA 173.1,220.41.15.24

8,108,173

11¢@ DATA @.220.41,16,24@.3,

169.8

111@ DATA 96,169,1,96,173.1,

220,45

1120 DATR ®.220.41,15.141.74

.234,169

1132 DATA ©.141,19,234,173,1

4,234,208

1149 DRTA 3.76,228.226,32,13

8,230,141

115@ DATA 92,.234,142,93.234,

232,171,23Q

115@ DATA 141,94,234,142,95,

234,173,19

117@ DATA 234.208.11,165.1.1

41.16.234

1182 DATA 141,15,234,.76.8.22
7,238,158

119@ DATA 234,173,153, 234,201

9,48, 20

1200 DATA 169,1.141,15,234.2

38,116,234

1219 DATA 173.16,234,201,5.4

8.,5,169

1220 DATA 4,141,16.234,173.9

2,234,141

1232 DATA 96,234,173.93.234,

141,977,234

1248 DATA 173,94,234.141,586,
234,173,935

1250 DATA 234.141,99,234,174
15,234,202

126@ DATA 240,77.24,173.96.2
34,10%,92

1270 DATA 234,141,.92,234,173
.97,234,109

1280 DATA 93,234,141,93,234,
24,173,908

1290 DATA 234,109,94,234,141
84,234,173

i3@e@ DATA 99,234,109,95.234,
141,935,234

1319 DATA 76,184,226,173,25,
212,172,280

1320 DATA 234.32,241,227,149
L 28,234,141

1330 DATA 92,234,142,93,234,
173,26,212

134% DATA 172,21.234,632,241,
227.140,21

1350 DATA 234.141,94,234,1432
,95,2324,24

1362 DATA 173,92,234,109,.104
,234,141,164
1370 DATA 234,172,93,234,109

L1085 ,234, 141

138@ DATR 185.234,173,103,23
4,16,11,169%9

1399 DATH ©,141.104,234,141,
1@85,234.76
1400 DATA
,201,1,48
l141@ DATA
34,201,64
1429 DATA 144,10,169,63,141,
104,234, 16%

1430 DATA 1,141,1@5,234.36.1
73,105,224

69,227.173.1085,234

19.2p8,7.173.104.2

AS
62
49
2E
43
7C
SE
B3
oD
QB
ED

]
+

2C
ES

FD

Cl
EE
Fa
DA

9E

4

=
=

4F

" 9A

A3
5D

34

Bl
B3
B2

&h

1448 DATA 237.94.234,141,1@9
L,234,173.118@

145@ DATR 234,237,95,234,141
,110,234,173

145@ DATA 110,2724,16,11,169,
2,141,109

1470 DATRA 234,141 ,110,234,7¢
, 174,227,169

480 DATA 0.141,53,234,173.2
2,234,141

1490 DATA 92,234,14,92,234.4
6,593,234

150@ DATA 14,92,234.46,.93.,23
4,14,92

1519 DATA 234,46,93,234,173,
92,234,208

1529 DATA 3,2086,93,234,206.9
2,234,173

1533 DATA 11@,234,205.93,234
L4822 208

1549 DATA 8,173,.169,234, 205,
92,234,144

1558 DATA 12,173,92,234,141,
189,234,173

1568 DATA 93,234.141,110,234
;173,184,234

157@ DATA 141,92,234,173.185
.234,141,93

158@ DATA 234.78.93.234,119,
92.234,.78

159@ DATA 93,234,110,92,234,
173,92,234

16@@ DATA 141,9,234,173.109,
234,141,92

161® DATA 234,172,110,234.14
1,93,234,78

1628 DATA 93.234.110.92.234,
768,593,234

1630 DATA 110.92,234,78,93.2
34,110,92

164@ DATR 234,173,592,234, 143

,10,234,96

165@ DATA '14@,91,234,141,90,
234,162.90

1660 DATA 56.237,91,234,.41,1
27,201 .64

167@ DATA 176.19,74,240.24,1
72,590,234

1689 DATA 141,19.234,96,9.19
2,201,255

1659@¢ DATA 24@,11,56,106,162,
255,172,909

1792 DATA 234,141,19,.234.96,
1659.8,96

171@ DATA 173.76,234,44,76,2
34,16,19

1728 DATA 173,18,234.24.105,
2.203.22

1730 DATA 234,48,23,169,127,
45,76,234

1748 DATA 141,76,234.173.18,
234, 281,2

1752 DATA 16,8,169,128,13,76
,234.141

17608 DATA 76,.234.173.76,234,
44,776,234

177@ DATA 112,18,173.9.224.2
@1.78.,448

178@ DATA 26,169.64,13,76,23
4,141 .76

1790 DATA 234.76.116,228.173

9,234,201

18@@ DATA 3.16,8,169.191,45,
76,234

1810 DATA 141,76,.234,174,9.2
34.173.76

QF
B8
ocC
69
@B
35
67
11
=17
E@
42
3C
BD
A7
3B
54
33
73
4B
6C
44
BC
@7
AS
87
50
77
739
5B
AS
4F
ac
c7
A6
es
AS
72
D3

vy
4|

185@ DATA ©.141,93,234,173.1
21,234,141

1860 DATA 92,234,14,92,234.4
6.93.234

187@ DATA 14,92,234.46,93,23
4,173,104

1886 DATA 234,141,94,234,173
185,234,141

1892 DATA 95,234,56,173,94,2
34,237 .92

1998 DATA 234.141,94,234,173
.95, 234,237

1%1@ DATA 93,234,141,95,234,
£73,94,234

1928 DATA 10.141,103,234.173
. 76,234, 44

193@ DATA 76,234,80.5,173,1@
3,234,56

1940 DATA 233.12,141,103,234
, 169,090,141

195@ DATA 93,234,173,1086,234
.141,92,234

1960 DATA 14.92.234,46,93.22
4,14,92

197@ DATA 234,46,53,234.14.9
2,234.46

198@ DATA 93.2324,173,1@9,234
»141,94, 234

199@ DATA 173.11@.234,141,95
» 234,556,172

2000 DATA 94,234,237 ,92,234,
141,94,234

2019 DATA 173.95.224,237,53,
234,141,958

2020 DATA 234,173.94,234,141
.1988,234,173

2022 DATA 76,234.,44,76,234.1
€.1.96

20490 DATA 56,173,
.7.141.1@8

2052 DATA 234,96,165,0,141,1
87,234,249

2060 DATA 173,106,234,109,10
7.,234,141,18

2@87@ DATR 234.169,0,141
234,24,173

2080 DATA 101,234,189,102.23
4,141,177, 234

2099 DATA 174,73,234,202,48,
68,138,108

2109 DATA 168,173,17,234,217
.224,233, 288

2110 DATA 242,173,18,L234,217
. 225,233,208

2120 DATA 234,206,73,234,189
. 77,234,772

2138 DATA 18%,24B.233.72.232
L236.73,234

214% DATA 48,2,208,101,138.1
@,168,189

215@ DATA 77,234,157.76,3234,
189,248, 233

2162 DATA 157.247.233,18B5.22
4,233,153,222

217@ DATA 233,185,225,233.15
3,223,233.76

2180 DATA 117.,229,174,17.234
.172,18.234

215@¢ DATA 32,204,230,165,258@
.133,252,165

2200 DATA 251,133.253,24.173
23,234,101

2219 DATA 252,133,252.173,24
.234,181,.253

2220 DATA 133,253,165,252.16
6,253,32,37

2239 DATA 224,72,165,250.133
, 252,165,251

2240 DATA 133,253,24.173.4.2
34,101,252

l@e8, 234,233

102,
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C128 PROGRAM

19
96
D5
E9
F&
1E
AS
D4
4F
&@
a7
4qC
Ra
re
4D
1E
AD

Dt

8a.

8B
3A
c3
49

&6C

58

B@

2@
Al
78
n
AR
FF
FB
BE
B3
23
Al
@s
3c
62
4F
A

D7

2250 DATA 133,252,173,.5, 234,
181,253,133

2260 DATA 253,1635.252,166.25
2,32,37.,224

227% DATA 72,174 73,234,104,
157,248, 23

2280 DATA 1e4,157.77.234.138
;18,158,173

225@ DATA 17.234,153,224,233
» 173,118,234

2388 DATA 153,225,233,
.234,173.6

22310 DATR 234,133,250,173.7,
234,133,251

2320 DATA 189,248,233,16,15,
24,173,220

2330 DATA 233,101,258,133,25
@,173,221,233

2340 DATA 1@1.251,133,251,16
9.9,133,253

2350 DATA 18%,77,234,133,252
.160,3.6

2360 DATA 252,38.253.136,16,
24%,24,165

238,73

2378 DATR 252.,181,25@,133,25
@.165.253. 181
2380 DATA 251.133,251,169,25

133,252,169

2398 DATA 234,133,253,173.1¢0
7.234,18,189

2420 DATA 107.234,109,102,23
4,1@,10.12

2410 DATA 24,101,252,133,252
144, 2,238

242Q DATA 253,165,25Q0,166,25
1,32.45,.224

2430 DATA 160.0.169,31,32.15
s 224,145

2440 DATA 252.20@,192.8,48,2
44,238,182

2450 DATA 234.173,1@2,234,20
1,32,16,3

246@ DATA 76,71,229,238,187,
234,173,187

2470 DATA 234,201,2,16,3,.76,
56,229

2480 DATA 96,162,Q0.160.0,173
74,224

2458 DATA 41,4,240,15.173,74
234,41

2588 DATA B,248,2,152,96,165
«1.141

251@ DATA 19.234,96,169, 255,
178.141,19

2520 DATA 234,96,162,0,160.0
173,74

2530 DATA 234,41,1,240,16,17
3,74,234

2540 DATA 41.2,240,2,152,96,
169,255

3550 DATA 170,141,19,234,96,
169.1.141

2560 DATA 19,234,96,169,8.13
3,251,152

2570 DATA 10,1@,133,25@,6,25
@, 38,251

2580 DATA 6,250,38,251,165,2
50,141, 94

2590 DATA 234,165,251,141,95
,234,6,250

2600 DATX 38,251,6,250,38,25
1,24.173

261@ DATA S94£,234,.101,258,133
220,173,93

2620 DATA 234,1@1,251,133,25
1,138,24.181

25630 DATA 25@,133,:25@,144.,2,
230,251,986 '

2649 DATA 173.73.234.201.7.4
8,119,174

2650 DATA 224,233,172,225,23
3,32,204,230Q

2668 DATA 165.250.133,252.16
5.251,133,253

2678 DATA 24.173,4,234,101,.2
52,133,252

2680 DATA 173.5,234,101, 253,
133,253,172

9F
75
68
B7
37
32
46
oR
Al
49
4F
26
74
DD

EB
ac
5C
38
F9
a9
6@
a3
F3
Br

<E

DS
ac
ED
EE
4h

FE

BC
42
o7

3E
Bl
@B
ez

2C

DE

2690 DATR 248 233,165,252,16
6,253,32,27

270@ DATA 224,165,250,133,25
2.165,251,133

271@ DATA 253.24,173,23,234,
101,252,133

2720 DATA 252,173,24,234.121
» 293,133,253

2730 DATA 172,77.234,165,252
,166,253,3

2740 DATA 27,224,162,8,232,2
J6,73.234

2758 DATA 24@,39,189,77,234,
157.76,234

2760 DATA 189,248,233,157,24
7.233.138,10

2770 DATA 168,185,224,233,15
3,222,233,185

278@ DATR 225,233,153,223,23
3,76,93,231

279@ DATA 206,73,234,76.9,23
1,169,225

28@9 DATA 133,250.169,234,13
3,251,173,222

281® DATA 233,133,252,173,22
3,233,123, 253

2828 DATA 173,222,233,141,92
,234.173,223

2830 DATR 233,141,92,224,6,2
52,38,253

28408 DATA 6,252,38,253,6,252
. 38,253

2850 DATA 6,252,38,253,24,17
3.6,234

286@ DATA 181,252,133,252,17
3,7,234,101

2870 DATA 253,133,253,169,5,
141,17,234

2B8B8@ DATR 160.0,165,252,166,
253,32,45

28990 DATA 224.177,250,17@,16
9,331,322, 3

2500 DATA 224,200,.192,8,48,2
43,169.8

2918 DATA 24,101,250,133,250

,144,2,230

2920 DATA 251,169,16,24,101,
252,133,252

293@ DATA 144,2.230,.253.
17,234,146
294¢ DATA
34,173.18
295@ DATA 234,19.109,18, 234,
141,107,234

2960 DATA 109,1@7,234,168,10
@,224 233,185

297@ DATA 225,233,168,32,204
L230,165. 250

298@ DATA 133,252,165,251.13
3,253,24,173

2999 DATA 4,234,181,258,133,
25@,173.5

30@@ DATA 234,1@1,251,133.25
1,165,256,166

3918 DATA 251,32,45,224,168,
R,152,24

302e DATA 169,107,234,170,17
3,100,234, 208

3030 DATA 27,173,223,233,240
.9,189, 248
3842 DATA
., 232,189
385@ DATA
76,593,232
3@6@ DATA 189,248,233,72.104
L178,160,31

3070 DATA 32.3,224,200,192,3
,48, 206

3080 DATA 24.173,23,234,101,
252,133,252

3099 DATA 173,24,234,101,253
,133,253,165

3192% DATA 252,166,253,32.45,
224,160.,8

3110 DATA 152,24,1089,1@87,234
L1708,173.100

3120 DATA 234,208,18,173,92,
234,722,238

206,

207,169,0,141,18.,2

233,9,128,72,76,93

248,233,41,127,72,

F4
&1
75

"Bl

39
7@
4F
SF
S8
2F
B2
1D
iF
FS
57
51
B9
33
19

CB

a5
5h
BD
46
E7

EA
ac
3a
EA
77
1B
F1
&7
DS
AE

3132 DATA 92,234,76,154,232,
189,77,234

3140 DATA 72.104,170,169,31,
32.3,224

3150 DATA 20@,192,3,48,219,2
38,18,234

316@ DATA 173,18,234,201.2.4
B,1,98

317@ DATA 76,255,231,7.,0,0,7
126

315@ DATA @,7,124,.0,12,126,0
.12

319@ DATA 71.128.12,1,224,18
B.0,112

3200 DATA 108,0.€,92,9.0,92,
3

3210 DATR 248.92,1,240,12,3,
24@,12

3220 DATA 15,16,12.6@,0,6,11
2.@

3230 DATA 6.9.0,128,64,32,16
. B

324@ DATA 4,2,1,127,191,223,
239,247

325@ DATA 251,253,254,169,25

£133,252,169

326@ DATA 234,133,253,173.76
234,44, 76

3276 DATA 234,112,11,169,180
133,258,169

3280 DATA 232,133,251,76,23,
223,169,204

329@ DATA 133,25@,169,232,13
3.251.169.0

3302 DATA 141,107.234,173.10
7,.234,141,18

3310 DATA 234,173.76,234, 44,
76,234,48

3320 DATA 9,56,169.7.237,107
L234,141

333@ DATR 1B,234,24,173,107,
234,109,108

3342 DATA 234,201,8,48,3,24,
103,16

335@ DATA 141,92,234,173,18,
234,180,109

336@ DATA 18,234,141,93,234,
168,177,250

3370 DATA 41,240,74.74,74,74
.141.89

3380 DATA 234,177.250,41,15,
141,775,234

339@% DATA 172,93,234,200,173
.89,234, 201

348@ DATR B,.48,4,56,233,8,20
@,17@

341@ DATA 177,25@,61,228,232
T2, 173.13 '
3420 DATA 234,240,4,104,169,
@.72,.24

3430 DATA 173.89,234,105,103
L234,141,17

3440 DATA 234,173,92,234,141
.94,234,173

34590 DATA 17.234,201.8.48,18
»56,233

3460 DATA B.141,17.234,24,17
2.94,234

3472 DATR 105.8,141,94,234,7
6,144,233

34B@ DARTA 172.94,234.174.17,
234,104, 288

3499 DATA B,177,252,61,236,2
32,776,191

350@ DATA 233,177,252,29,228
» 232,145, 252

351@ DATA 238,89,234,173,89,
234, 205,75

3520 DATA 234.48.149,240. 147
,238,107,234

3530 DATA 173,107,224, 201.8,
4B,1,96

354@ DATA 76,28,233,0,16,244
. @
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WHY MEGALAND * 24 Hour Delivery ®* 12 months warranty on all hardware
* On site maintenance optional ®* Technical support

¢ 24 Hour ordering service ® Special price offers

* MEGASOFT Club membership for extra special OFFERS

[alelelofelelele)

R\

AMSTRAD PC 2086

PC2086 SD12 MD £619 inc
PC2086 SD 14 CD £775 inc
PC 2086 12 HRCD £875 inc
PC 2086 SD 14 HRCD €975 inc
PC 2086 DD 12 MD £775 inc
PC 2086 DD 14 CD £925 inc
PC 2086 DD 12 £1025 inc
HRDC
PC 2086 DD 14 £1125inc
HRCD
PC 2086 HD 12 MD £1025 inc
PC 2086 HD 14 CD £1175 inc
PC 2086 12 HRCD £1285 inc
PC 2086 14 HRDC £1395 inc

AMSTRAD PCW

SPECIAL OFFER

PCI COMPUTER + HIGH
RES MONITER
ONLY £309 INC VAT

PCW 8256 £389 inc
PCW 8512 £465 inc
PCW 9512 £515 inc
AMSTRAD PPC PORTABLES
PPC 5125 £415 inc
PPC 6405 £515 inc
PPC 512D £565 inc
PPC 640D £720 inc
AMSTRAD PC1512
PC1512 5D M/M £415 inc
PC1512 DD M/M £515 inc
PC1512 5D C/'M £515 inc
PC1512 DDC/M £615 inc
AMSTRAD PC1640
PC1640 SD ECD £720 inc
PC1640 DD ECD £825 inc
PC1640 HD20 ECD £1025 inc
PC1640 SD C/D £619 inc
PC1640 DD C/D £720 inc
PC1640 HD20 C'D £925 inc
PC1640 Sd M/'D £515 inc
PC1640 DD M/D £619 inc
PC1640 HD20 M/D £825 inc

COMMODORE PRICE

NOW IN STOCK
AMIGA AS00 AIR MILE PACK
AMIGA COMPUTER.TV MOD
NEBULAS,SPITZ PAINT
ROGER RABBIT ,STAR RAY
+500 AIR MILES 499 inc.

WHEN YOU BUY A
AlR MILES PACK FROM
MEGALAND WE WILL GIVE YOU
£25 OFF YOUR NEXT
PURCHASE OR £25 TOWARDS
YOUR HOLIDAY

REDUCTIONS

FULLY COMPTABILE SINGLE DRIVE

PC COMMODORE PC1
£269 + VAT
{includes mono monitor and
able-1 integrated software)
AS ABOVE BUT WITH 14 in C.G.A.
COLOUR MONITOR
£369 + VAT

COMMODORE DESK

TOP PCS

ALL XT'S AT 3 SPEEDS 4,77,8,10
Mz supplied with AT-E 102
keyboards & Dos

PC 10 111 Single drive

mono monitor E485 + VAT
Single drive C.G.A.

colour monitor £589 + VAT
Single drive E.G.A.

colour monitor £799 + VAT

PC10 111 Dual drive mono
maonitar
Dual drive C.G.A. monitor
£659 + VAY
Dual drive E.G.A. monitor
ETBO + VAT
PC20 111 20 MB Hard disk
mono monitor £689 + VAT
20MB Hard disk C.G.A. monitor
€839 + VAT
20MB Hard disk E.G.A. monitor
£949 + VAT

COMMODORE PC40

AT’s

Include V.G.A. Adaptor, 1IMB
RAM 1.2 MB Drive

PCA40 111 Sngle drive V.G.A.
mono £1149 + VAT
PC40 111 Single drive V.G.A.
colour menitor £1369 + VAT
PC40 111 40 MB Hard disk

V.G.A. mono £1419 + VAT
PC40 111 40 MB Hard disk
V.G.A. Colour £1579 + VAT
monitor

PC40 111 40 MB Hard disk &

40 MB Tape streamer mono
£1629 + VAT

PC40 111 40MBE Hard disk &

40 ME Tape colour monitor
£1839 + VAT

COMMODORE PC 60 s

386 DESK TOP

TOP Standard V.G.A. Adaptor
16MZ
PCE0 512K RAM 80386 MONO

£1029 « VAT
PCB0 512K RAM 80386 C.G.A.
COLOUR £1150 + VAT
PCE0 512K RAM B03BS E.G=A.
COLOUR E1199 + VAT
PCE0 2.5 MB RAM BO386
MOMNO £1648 + VAT
PCED 2.5 MB RAM B038E C.G.A.
COLOUR E1778 +« VAT

PCE0 2.5 MB RAM B038E6 E.G.A.
COLOUR £16818 + VAT
PCB0-40 40MBE Hard disk 2.5

ME RAM B0386 MONO

E1939 + VAT
PC&0-40 40 MBE Hard disk
2.5 MB RAM C.G.A.

E21056 + VAT
PCE0-40 MB Hard disk
2.5 MB RAM E.G.A.

£2149 + VAT
AS ABOVE WITH 40 MB
TAPE STREAMER
Maono Monitor £2229 + VAT
C.G.A. Monitor £2395 + VAT
E.G.A. Manitor £2439 + VAT

PCE0-80 BOME Hard disk
Mono monitor £2105 + VAT
PCG0-B0 BOMB Hard disk
mono monitor £2269 + VAT
PCG0-80 B0ME Hard disk

E.G.A. £2319 + VAT
AS ABOVE WITH 40 MB

TAPE STREAMER

Mono manitor £2394 + VAT
C.G.A. monitor £2559 + VAT
E.G.A. monitor £2599 + VAT

Sage Bookeeper £99
Sage Accountant £149
Sage Acountant Plus £249
Sage Financial Controller

£399
Sage Payroll 2 £149
Migent Accountability £79
Amstrad Supercale 3.2.1. £62
Ashton Tate Javelin Plus £245
Borland Quattro E189
Grafox Logistix £79
Lotus 1-2-3 Ver 2.01 £385
Lotus Hal £120
Lotus Report Writer £79
Microsoft Excel E395
Microsoft Multiplan Jnr £56
Sage PC Planner £84a
Supercalc Ver 5 £306
VP Planner fal:
VP Planner £110

ATARI

520 STFM 1 Mib Drive Explorer Pack
£258.75InC.
520 STFM Super Pack (21 games and
businesssoftware) ESBQ.DO!H(:.
520 STFM and Mano Manitar £372.75 inc.
1040 STFM TV Modutator £390.00Inc.
1040 STFM Super Pack (21 games and
businesssoftware) £419.00inc.
1040 STFM with Microsaoft Write and
VP, Professional £419.00mnc,
1040 STFM Super Pack (21 games and
business software), Microsoft Write
&V.1.P. Professional 455, 00inc.
1040 STFM with Atari 124 Mono

Manitor £499.00inc,
1040 STFM with Colour

Monitor3C1224 E649.00in,
1040 STFM Super Pack with

Mono Monitor 124 £425.00inc.

NOW IM STDCK THE NEW 520 STFM POWER PACK
WITH 20 GAMES E389 INC VAT,

O B O o= _ PP BB ZPrrOTDT> IR

42 - 44 MILLBROOK ROAD EAST, SOUTHAMPTON
OPEN MONDAY TO SATURDAY 9.00am to 5.30pm

\ 28
0703 332225 = |
Specialists in Mail Order
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\
EN 0703 332225 ==

CREDIT CARD MAIL ORDER

AMIGA 500 MEGA PACK £389.00INC

INCLUDING MOUSE WORKBENCH 1.3, UTILITIES, MANUALS, BASIC TUTORIAL,
PLUS FREE TV MODULATOR, JOYSTICK AND ANY TEN FREE GAMES FROM OUR
SELECTION BELOW

Custodian, Warlocks Quest, Spitting Image, Int Soccer, Winter Olympiad 88, Hellbent,
Backlash, Zynaps, Return of the Jedi, Eliminator, Demolition, Gridstart, Mercenary
Quadralien, Star Goose, Powerplay, Hostages, Platoon, Wizball

AMIGA HARDWARE il A2000 HARDWARE
| A

g 2000 + 1BM £899 + VAT STAR LC10 MONO £190 inc
A500 + TV MOD £363inc | 2000 . 1084(5) £1588inc = STAR LC10 COLOUR  £249inc
A500 MEGAPACK £3589 inc :nrrldll:rB; bridge BD + 20Mmb START LC24-10 £349 ine
see above | zun ; 034E e1199ine | 24 PIN
A500 + 10845 HIGH £5T8 inc | Az +1 (5} STAR NB24-10 £599 inc
RES COLOUR MONITOR | FOR DTP/CAD CONFIGURATIONS STARLC10CMB C64 £179 inc
AS00 + VISIONS 4200 £528inc | aLL SYSTEMS FORMATTED | STARLCIOCMB C64  £299 inc
COLOUR MONITOR | AMIGA 2000 A 2058 BMB Mem | EPSON LXB00 £149 + VAT
A500 + 8833 PHILIPS  £548 inc | Expansion ;:a;d :Lm with 2MB RAM | oo < ON L Q500 £305 inc
| - AU g
EOLOLIR MONITOR | Hard drive internal (AMIGA) EPSON FXB50 £286 inc
| Video Card - Flicker Fizer Phone EPSON EX800 £427 inc
ﬂm IGH ExTEH HA.I. ! 14 Inch High Res Colour Moniter FST EFSON EX1000 £482 inc
DRIVES | oy inoW Phone | PANASONICKXP 2209 inc SPECIAL OFFER
| A2000, A2620, AZ090A/2094 A2058 1124 (24 Pin) y
AF880 3}:‘ DRIVE £89 inc | Video Card 14" HRCM Phone PAMASOHNIC KXP £169 inc Amigﬂ A500 1.3 WB
RF302C 3 »1'3 DRIVE £85 inc | FOR FURTHER SELECTION PLEASE PHONE 1081 '
CUMANA CAX 354E £99 inc 1084(s) Colour Monitor
A1010 3 *;-DRIVE £115 inc £578 inc VAT
YRR LT T A2000 ACCESSORIES gi COLOUR PRINTERS
1 20MB Hard disk £399 inc ' Citizen HQP40 24 Pin E5TS
MIGA‘ AEEESSDRIES AMIGA or MSDOS LC10 Colour 9 Pin £249 inl:
| XT Bridge board £399 + VAT | EPSON EX1000 £543 inc MEGA
A501-512 KRAM £129int AT Bridge board £675 + VAT Hewlett Packard £689 inc
: dg
MOUSE MAT £4.95inc  |NT Genlock £179 + VAT Paint Jet SU PEH
AMIGA DUST £4.95inc g MB RAMB £649 + VAT
COVER " with 2MB RAM LASER PRINTERS OFFER
TV MODULATOR £21.85inc | 2nd Drive 31/2 £75 + VAT . .
STEEL MONITOR £15.95 inc Citizen Overture £1299 inc

STANDARD AMIGA 5205T Hp Laserjet 2 £2089 inc

STEEL DOUBLE £25.95 inc Star Lazer IMB £1685 inc
MONITOR STAND AMIGA ST : | MEM

GDM MUDURE [:54 Triangle 20MB Hard E£469 + VAT | EPSON CP3500 CALL

disk

M
E
G
A
L
A
\'}
D

VORTEX A500 £499 + VAT
C64 Hollywood Pack  £149 inc | 4010 disk WIONHEI
064 Home Enter- €100 inc | "yangis SOMB £579 + VAT | o 10845 Stero £239 inc
; isk i e
tainment Pack c E CBM 1801 £149 inc e
: : umania CSA 354 £99 inc i i o0000000
1541 C11 51/4 C64 EM5ING |0 oo eDAd58  £199 4 VAT | OPecidlprice
drive c T T e el e e /a{ . .
1581 31/2/800K £129 inc E:t"':’::l e Phillips 8833 gz29ine /00 0
. C64 drive i : CBM 1900 Mono £129 inc |«
Oceanic 41/4 C64 TR B b EBSINC  ATARI 124 Mono £129 inc
drive ATARI SC/1224 £259 inc SPECIAL OFFERS
A500/A2000 : EPSON LQ500
MONITORS CREDIT CARD MAIL ORDER 24 PIN PRINTER
3 . SPECIAL HOTLINE FOR EXPORT £305 inc VAT
Philips CMB8833 High £229 inc TEL n?uz 332225
Res
1084(s) Stereo High £239 inc ALL OTHERS SUBJECT TO AVAILABILITY WESTERN DIGITAL
Res OFFERS SUBJECT TO CHANGE IN PRICE HARD CARD 32MB
1901-Colour Pcor C64 £149inc .
1900 C64 Mono £129 inc WITHOUT NOTICE £258.85 inc VAT
VISIONS 4200 £189 inc .
ALL PRICES INCLUDE VAT UNLESS STATED
r---------------------‘
| s LONDON . To: 42-44 Millbrook Road East, Southampton b
" e | wish to order -
L 1AL
= : | enclose cheque/PO for £ inc VAT, .
WIHCHESTER M2 Or charge my Access/Visa No. - Exp. date .
HM X e e : : i : ___| ¥
R g ENSNERENEEE T -
BoURNEMGTT SOUTHAKBTON - HEWITT ROAD s 4 Name Signature o
T PORATSAOUTH MEGALAND 3 I Address i Ak Al l
e o e e e A3 MOUNTBATTEN WAY Jj Postcode Tel No: ¥
kit ok i PRICES CORRECT ON DATE GOING TO PRESS :
B o o o o
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here seems to be a whole new type of game springing

up, games that tell stories but are definitely not

adventures in the traditional sense. One such title

is Project Firestart from Electronic Arts, written by the
same team that gave you Arcticfox and Skyfox I1.

Horror is the theme behind the plot, coupled with a

setting in outer space. Prometheus is a research ship

'

sponsored by the Space Science Foundation. The
experiments conducted on this ship involved genetic
manipulation with the aim of producing a form of cheap
labourer for various mining organisations. The problem is
that the S.S.F. has lost contact with the Prometheus.
Something seems to have gone astray and, as their chief
troubleshooter, it’s up to you to see if you can find out
what’s gone wrong and restore some sort of order to the
mission.

The game 15 presented as a sort of film. Thus, while
you are walking round the ship, exploring, the game will
cut to close-ups of various items that it feels are significant.
These are usually dead bodies, accompanied by a liberal
helping of tomato sauce. Whatever the problem is, it
certainly has a violent streak to it.

To keep you in touch with the plot, the scene will also
fade to show you what’s happening elsewhere on the ship.
These scenes are usually connected with a failure in the
cryogenic systems - bodies waking up in coffins, and then
getting ripped limb from limb a few minutes later.

The ship is presented in a mixture of 2 and 3-D views.
As you move close to anything important to the plot, a
text window at the bottom of the screen gives you the option
to carry out simple commands; pick up an object, turn
something on, open a door and so on. This manipulation
of objects is crucial to the game, although it will be some
time before you have much idea of what'’s going on.

Hindering your progress are a series of diminutive, but
angry, green monsters that appear not to have your best
interests at heart. They can be zapped with your laser, but
this only has limited power, so you'll need to discover where
the weapons are stored. I found this the weakest part of
the game, for the simple reason that you often get killed
without being able to do anything in self-defence. For
example, at one point the story cut to another part of the
ship, and when it returned, I was surprised to find several
monsters mauling my body! The monsters are best killed
at long range — they drain too much of your energy when

they touch you, and two ganging up on you with no warning

is invariably fatal.
That apart though, Project Firestart is an interesting
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idea, generally well presented. It comes on four sides of
disk, so there is a lot of game for your money, even if
you do have to wait a long time for new locations to load.
The graphics are reasonable, although a bit more description
in the text would have added considerably to the
atmosphere.

Sound is a mixture of effects and tunes - the program
always lets you know when the baddies are approaching!
It takes some time to get properly into the game, but it's
certainly worthwhile persevering.

Touchline:
Title: Project Firestart. Supplier: Electronic Arts, 11/49
Station Road, Langley, Berks. S1.3 8YN. Price: £14.99 —
disk only.




NEW FOR YOUR COMMODORE

Hav

DIGITISER
— NEW, CHOOSE MONO OR STEREO VERSION " ~ '\

Both Amiga audio digitisers give superb performance, unsurpassed at the price. Mo
software is supplied, since they are fully compatible with Perfect Sound, Prosound
Designer, Audiomaster, and Datel’s Prosampder. Sampling rates up to 60KHz are possible
depending upen the software. An audio lead is supphed for connecting 1o the headphone
socket or line output of a radio, personal stereg, keyboard etc. Full instructions are
imcluded, and the mono version also has an LE.D. overload indicator. A public domain

L ""Sound Workshop™ disk is available which has demo wersions of Audiomaster & Perfect
delivered to your Sound etc
[ES MOND DIGITISER ............ £27.99 POST FREE STEREQ DIGITISER ............. E£37.99
door FREE ! SOUND WORKSHOP DISK................ £4,99 POST FREE IF PURCHASED WITH DIGITISER
o g0 i 5 LT b st e e S S e S P R e e b E2.00

EXTERNAL 3.5" DISK DRIVES f
 B80K FORMATTED CAPACITY _ gt
# THROUGH POST & VERY QUIET OPERATION = ]

® SLIMLINE STEEL CASE e LOW POWER CONSUMPTION | i — 5

35" DRIVE WITH ON/OFF SWITCH .......£79.99 POST FREE — -

AMIGA MONITOR & PRINTER LEADS ol

RGE TV & MONITOR LEADS o

We have leads to connect all AMIGAS to your TV or colour monrtar ,‘*"
provided it has an RGB input socket. All leads give a much clearer E.sjl : ,,_,-ﬁﬁ
picture than using the AMIGA MODULATOR, permit ALL 4096 colours "'|1I pra
to be displayed and include the audio kead (fo give stereo with stereo tv's), *’51 L
DRDER AL 1 FOR TV's WITH 21 PIN EURC (SCART) SOCKET. ;

FITS PHILIPS, FIDELITY, SONY, GRUNDIG, NORMEMEDE, ETC. __............. OMLY £9.99

ORDER AL 2 FOR FERGUSON TV's WITH 7 or 8 PIN DIN SOCKET P
MODELS MCOL & MCOS, ETC...............oooovoiooeeoie o ONLY £9.99 _F-_-"
ORDER AL 4 FOR HITACHI & GRANADA TV's WITH 7 PIN DIN —

SOCKET. MODELS CPT1444, ETC.................oo....... ONLY £9.99 ~
AMIGA TO MULTISYNC MONITOR (analogue RGE) ALIL ... £9.99
MANY OTHER AMIGA MONITORITV LEADS LISTED IN OUR FREE CATALOGUE.

UR LEADS ARE GUARANTEED TO WORK WHERE OTHERS DON'T!

LEADS ALSD AVAILABLE FOR ATARIST RANGE. PLEASE COMSLLT US IF IN DOUAET.

NEW — MONITOR SHARER

SHARE 2 COMPUTERS WITH ONE TVIMONITOR L
Plug-in the scart leads from any two computers eg AMIGA & 5T, and e
-1~

connect the SHARER to the tv or monitor's scart sacket. Just prass

the switch to instantly select etther computer ... MSW| £15.99
OTHER LEADS

AMIGA 64 EMULATOR LEADS..........c.ooveiniinisnniinns Ly AEL 1 ONLY £4.99
MODULATOR EXTENSION LEADS. .........ooo.. oo ciisce e MEL 1 ONLY EB.99
AMIGA PRINTER LEAD — Parallel Type 1.5M long.............., AMP 1 ONLY E6.99
LT T R e O AMP 3 ONLY F9.99
AMIGA ASDIBBC EMULATOR LEAD .......coovvvcemerevamoessssssmsrcsressinses BE1 ONLY £7.99
AMIGA ASOQ TO SERIAL (RS232) PRINTER L5m...........cooes ....RS1 OMLY E9.99
AMIGA ASDD TO MODEM (28W D) 15m ... RSE ONLY E10.99
AMIGA NULL MODEM LEAD — LINKS TWD AS00s 1.5m S5 ONLY £7.99
AMIGA TQ HIF| LEAD 3m 2 PHONO PLUGS EACH END ........... HL1 ONLY £4.99
AMIGA TO HIF| LEAD 5m 2 PHOND PLUGS EACH END ... HL2 ONLY £5.99

OTHER LENGTHS OF LEAD avAILABLE — PLEASE SEE OUR CATALOGUE
it : . w1 EXTERMNAL DRIVE SWITCH FOR DFL ..o, N ADE3 ONLY £8.99
That's nght, if you take out a year's subscription to Your EXTERNAL DRIVE SWITCH FORDFLEDFZ ..., ADE4 ONLY £10.99

Amiga we will make sure that it is delivered to your door REEASE SLATE WHICH AMIG AE BAVE WHEN ROERING

each month at no extra charge™®. Just fill in the coupon MOUSE/JOYSTICK SWITCHER :

. : s M MORE LINFY M WHEN TECK REQUIRED
below and send it to the address given with a cheque, . S ijrn"i %%EIF:DETE%EE&FE%;:S i Ly
money order or credit card instructions to cover the cost of ol by e ARt L R R e

A VERY USEFUL GADGET — ONLY £10.99 order as DJAI
AMIGA MINI STEREO AMPLIFIERS

the subscription. We'll do the rest.

UK: £23.40; EUROPE: £29.00; MIDDLE EAST: £29.20; MINIAMP 2 combines a mini stereo power
g : B amp with two neat speaker units which connect directly to vour
F'ﬁR EHST ‘£3 l 4“‘ REST DF THF WDRI’D £_96ﬂ AMIGA. They are ieal for use with mono TV's & monitors, & simply
or USA: $52.00 plug in for instant stereo sound. You'll be amazed at the ditference.
= = MINIAMP 2 WITH REMOTE WOLLIME CONTROL & ALL LEADS ONLY £19.99
Alrmail F‘:{EI Eﬂﬂ on F?:EqUE:EI " MIMIAMP 4 comprises separate 4 watts per channel high quality mini stereo amplifier
* Owverseas subscription rates include postage. with loudspeakerheadphone socket, separate speaker units with 4" twin cone drivers.
maing power pack & connecling lead for AMIGA. CAN BE USED AS WALKMAN'
MINIAMP 4 STERED AMPLIFIER SPEAKER SYSTEM ___ MA4 £3499 > ]~
MAIMS POWER PACK FOR MINIAMP 2 ... MPP1 E5.99

Please commence my subscription to Your Amiga with the LIGHTWEIGHT QUALITY STEREQ HEADPHONES SHP1 £5.99 = N N\

NEW — AMIGA MIDI INTERFACES i

——

......................................... issue. | enclose my

: ' . £ MIDI INTERFACE 1 FOR AS0Q/2000 OR A1000 ............ MIF1 £2090 S -~
I chequeimaney sorder for £, 0] . i, made This has MID! IN.OUT & THRU sockets, Self powsrad. -
MIDI INTERFACE 2 FOR ASDO/2000 OR ALDDO ............ MIFZ £34.99 ™ |

payable to ARGUS SPECIALIST PUBLICATIONS
Or Debit my Access/Visa

T/ [ G714 06 0 0 I O O

NValid om0 n s A e G SR SR

This has MIDI [N, MIDI OUT, MIDI THRU plus 2 UNIQUE switchable MIDI QUTTHRU
SOCKETS to save you having to swap MIDI keads when using mare than ona MIDI
instrurment. Self powered

SUNDRY ITEMS — BARGAIN PRICES

SONY 3.5" DISKS 100% Guaranteed DS/DD disks
Lowest Prices ... Per 10 £12.99 & Postage Lowest Prices ... Per 25 £28.459 Post Free
Lowest Prices.... Per 50 £55.99 Post Free  Lowest Prices....... Per 100 £99,99 Post Free
3% " DISK BOX FOR 50 DISKS. SMOKED LID, LOCKABLE, DSBS ............. OMNLY £8.45
34 " DISK BOX FOR 100 DISKS. SMOKED LID, LOCKABLE, DSB& ... ONLY £12.49
AS0C DUSTCOVER. ANTISTATIC TYPE, ADCL ...iviciiiniisanssinssnessssissamasssas OMLY E4.99
A NON-SLIP MOUSEPAD, AFML ...........ccocerrirssnemerrsasmmsrrssamsrasans ... ONLY £4.99
WE ALS0 STOCK AMIGAS, PCs. PRINTERS, MONITORS, HARD DISKS, MEMORY EXPANSIONS VIDED
A A Pﬂ'!ﬂfﬂdﬁ: ............................ I MMGITISERS, SELECTED SOFTWARE & BOOKS — PHONE FOR OUR FREE 20 PAGE CATALOGLIE
TRADE ENQUIRIES WELCOME. Please add #5p part postage + packing to orders under £15.00

FREE CATALOGUE WITH ALL ORDERS EXPRESS DELIVERY £1.98 Exta

BIENALULS 2 i g il e e s ir e
[ 1F: oo I s R 0 s e S eI R T
Address

Send this form with your remittance to: l
INFONET LTD,, 5 River Park Estate, Billet Lane, Dept. AC. Unit 1,
BERKHAMSTED, Herts. HP4 1HL, United Kingdom oad, Bradford BD12 OQP

25 rks Rc
\ay =
L————-————-—_—_———— o Fax U 4 DN F] 2 ]
¥ + PROMPT DESFRTCH - ALL PRICES FULLY INCLLISTVE PLLIS | DA HORIEY
v RACK GUALAKTEE O ALL ITEME. BOPMENT BY E O TRILOGIC By POHTAL

M&T%JEWHE [
CRDER, ACCES O VISA. ADD £2-7F EXTIA FOR EX RDERS, PAYMENT [M STERLING DMLY PLEASE.
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LETTERS

Your chance to air your views in
Your Commodore

aving very recently acquired
an Oceanic 118N, I was
particularly interested to read

Norman Doyle’s articles in various
editions of Your Commodore. A
comment made in that article has me
a little worried. This concerns the
rentarks made about flippy disks in the
paragraphs on the Commodore 1570/
71. 1 wonder if the friction damage
caused by turning disks over to use
‘side 2" is a problem with the drives
- could it be harmful to my OC-118N.
If so then there is no economy in
buying double sided disks.

1 would be grateful for your
comments on this.
F D A Rocha, London

Norman Doyle in the June 88

1ssue of Your Commodore most
interesting. With reference to his
comments on the 1551:

I have Commodore models C64
with 1541 Disk Drive and a Plus/4
with 1551 Disk Drive. Both the Plus/
4 and CI16 will accept either type of
disk drive since they are fitted with
the usual 6 — pin DIN sockets for serial
daisy chaining of peripherals and a
User Port having a 2x25 contacts
interface. This User Port is NOT the
same as that of the C64, The 1551 drive
has a fitted data transfer lead which
terminates in a custom made cartridge
to fit into the User Port. This cartridge
has a ‘through’ connection in which
to daisychain other cartridges,
although I have never seen or heard
of any. Obviously more 1551s could
be used, but I merely plug the 1541
into the alternative serial socket when
I need two drives running. Visually and
physically the 1551 is similar to the

Ifound the article “Which Drive’ by

1541 except there is no provision for
daisychaining a 6 pin DIN-connected
printer, but this is unnecessary in view
of the facility being provided on the
Plus/4 and C16. The ‘latch’ is of the
‘turn down tab’ similar to the
Excelerator and Blue Chip drives.

Performance comparison was
carried out by entering a 34 block
(actually 8,515 bytes) data-storage
program from the 1551 drive into the
Plus/4. A timing program - see below-
was entered into the C64 and used to
measure the time for the Plus/ 4 to load
the 34 block program. Loading time
was consistently nine seconds flat, The
disk was then transferred to the 1541
for loading into the C64 and the timing
program entered into the Plus/4. The
tests were repeated on the 1541 and
loading took 23 seconds. Using these
figures: 1551 transfers at 9460 baud
compared with 1541 transferring at
3702 baud.

This clearly indicates an
improvement of nearly 2509 when
loading program files via the 1551.
Speeds may well differ on other disk
operations or filing systems.

The Commodore 1551 disk was
distributed in some quantity, but
rarely, if ever, advertised. I bought
mine from Green’s in Nottingham’s
branch of Debenhams late in 1986 for
about £159. They had several dozen
for sale at the time. The odd one has
been offered in FOR SALE columns
of various publications.

Although games are not my forte
one must accept that their wide spread
appeal, especially to the younger
members of society, generates the need
for advertising, and is a necessary
source of income for journals and
magazines. Notwithstanding 1 would
suggest that the more mature
enthusiasts will continue to subscribe

YOUR CDMMG%}ERE august 1989

for many years if more articles in
similar vein to Mr. Doyle’s are
forthcoming.

* | rem time program

2 T1$ = *000000™

3 GETAS: IFA$ = ““THEN 3

4 PRINT TI%: rem prints time when
5 RUN : rem any key pressed
Michael Stock, Nottingham

and bought an excelerator!

Oh, don’t get me wrong, it looks
good, sounded good and loaded all my
games, until I tried to load Defender
of the Crown. Then the cursing began,
crash after crash after crash. Instinct
told me that the Excelerator was at
fault because the game had always
loaded on my 1541 with no aggro.

I rang Evesham Micros to explain
the problems and was informed that,
“Yes, Defender of the Crown would
not load on the Excelerator drive™ -
for a moment I was lost for words!
The dry voice on the phone then
added: “the same applies to Flying
Shark, they are the only two™.

Apparently, Evesham have had to
give away at least one Amiga computer
because of Defender of the Crown,
Although the manager quickly pointed
out how big hearted they had been
because the game did tend to mis-load
occasionally, even on the 1541. He
went on to suggest the fault lay with
the software company, saying that they
were at a loss as to the reason for this.

I then stated that 1 was very
unhappy with the situation and was
told that if I sent my copy of Defender
to them (Evesham) they would re-
configure the software to run on the
Excelerator. The chap did explain that
the Excelerator could not be made
totally compatible with the

Imad& a mistake! [ sold my 1541

Commodore because copyright laws
would be infringed.




LELTERS

Fnllowing Norman Doyle’s arti-
cle on disk drives in the Feb-
ruary issue, the letters have been
flooding in. Now’s your chance to set
a few things straight.

Using the reverse side of a disk
known affectionately as a ‘Flippy’ disk,
is an established practise, born out of
the need to cut costs. Now that floppy
disks are cheaply available to the gen-
eral public, the drawbacks become
more obvious:

Because the disk is made to spin
backwards when you turn it over to
use the other side, the increased
friction (you can hear the difference)
must reduce the rotation speed, but
so slightly as not to affect a healthy
drive. The main drawback with flip-
pys, is that spinning them backwards
releases all the dust conveniently
trapped inside the disk’s outer sleeve.
Although this is not a major menace,
it tends to make the flippy side less
reliable. I only use flippys for archival

storage, just to save space in my disk
box.

The question of drive compatibility

has reared its ugly head once or twice
already. It’s all down to interpretation:
if a manufacturer claims his product
is ‘Commodore compatible’, it should
be just that! There’s no way anyone
can make a truly compatible drive, that
would involve replicating much that
is protected by copyright laws! Com-
petition, however, can’t be a bad thing
in this case, the customer will benefit
from having a wider choice, after all!
Bear in mind also, Commodore’s his-
tory of incompatibility! The 1541 was
not totally compatible with the older
1540 drive, the new 1541C is definitely
not compatible with the 1541. Even
C64's themselves have undergone de-
sign changes that have caused com-
patibility problems! You can’t stop
progress though, and as long as the
software publishers keep abreast of
these new developments, everybody

should be happy!

Evesham Micros, distributor for
the Excelerator drive, ended up giving
away two Amigas, and their offer of
a conversion job on your unloadable
games still stands. They are quick to
point out that that Defender Of The
Crown originally would load on the
1541C., The situation was reversed
when the game was modified! Eve-
sham also point out that the Ex-
celerator loads more games than Com-
modore’s own 1541C! Ya pays ya
money and ya takes ya choice!

Owing to the lack of popularity of
the Plus/4 and C16 computers, Com-
modore decided to abandon the 1551
drive some time ago. Pity!

If you want to write to us, address your
letters to:

Your Commoaodore,

Argus House,

Boundary Way,

Hemel Hempstead,

Herts HP2 7ST.

CLASSIFIED ADVERTISEMENT COUPON

Write your advert in BLOCK CAPITALS in the grid below, ticking the section you wish it to appear
under, INCLUDING NAME AND ADDRESS IN THE WORD COUNT and send it to: YOUR
COMMODORE, CLASSIFIED DEPARTMENT, ARGUS HOUSE, BOUNDARY WAY, HEMEL
HEMPSTEAD, HP2 7ST.
Lineage 53p per word (+ VAT). Minimum charge £7.95. Display box rate £11.50 per single column
centimetre + VAT, Minimum size 2.0cm, no reimbursements for cancellations. All ads must be pre-

paid.

D For Sale D Software D Hardware D Languages D Services [:] Amiga

(*Delete as necessary) or

CLASSIFIED COUPON

ALL CLASSIFIED ADVERTISEMENTS MUST BE PRE-PAID.
THERE ARE NO REIMBURSEMENTS FOR CANCELLATIONS.

| enclose my Cheque/Postal Order* for £. . . .
insertions, made payable to Argus Specialist Publications.

PLEASE DEBIT MY ACCESS/BARCLAYCARD NO.
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Lineage: 53p per word.
(+ VAT)
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Semi display: £11.50 plus VAT per single column
centimetre minimum 2cm. Ring for information on

series bookings/discounts.

All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on reguest).

information.

TBBCS Bulletin Board

Become a sysop for less
If you have an Amiga with two drives and a Hayes
compatible modem, you could be running your own
bulletin board for only 35 pounds!

TBBCS will let you build up a BBS with messages, voting,
a dating service, S1Gs, downloads, and a CB Simulator for
less than the price of most Comms Packages. If vou don't
have your own phone line, TBBCS can share a voice line.

Send an SAE to the following address for more

H_l__}gh Allan Jr, Ness Castle, Dores Rd, Inverness 1V 2DJ

Stop ringing other peoples bulletin
boards, and start running your own.

*

HARDWARE

(EEC LTD. CBM PRINTER

iR mAe
H [0 LT B

d— e
=

Efprston . §e

Ll - X T
(LS T T )

e, ¥ g2 =
AT g e L S T
‘Sqlec::"&._it- "fﬂ".r]' -
*SEIKOSHA DOT MATRIX £125.00+
GP 500 VC c.p.s. Pin feed with CBM Serial connector
for Commodores (as shown above for HRIC)
* CBM, OCP*
ART STUDIO £12.95 ADVANCED VERSION £19.95
a further £2 off il ordered with printer

+SPECIAL OFFER COMMODORE 64
P.5.U. £21 inc post &
All prices include VAT Add E6 postage for printers.
Orther items £2. Tel orders VISA & ACCESS or cash
with order. Ansaphone orders ANYTIME Please leave
[.\ telephone number lor acknowledgement.

BARGAINS & OCP ART STUDIO

N

+ BROTHER HR10C+
* EL29.95 «

daisy wheel 60 col

12 CPS ZK Buifer,
FEED * BOOKS IN

ENGLISH, GERMAN &
FRENCH
IDEAL FOR WORD
PROCESSING
Previously list price
£343.00

18-21 Misbourne House,
Chiltern Hill,
Chalfont 3t Peter, Bucks.
SL8 9UE.

Tel: 0753 888866

EY -

HARDWARE |  SERVICES

0442 66650

Send your requirements to:
CLASSIFIED DEPARTMENT
ASP LTD. ARGUS HOUSE,
BOUNDARY WAY,

HEMEL HEMPSTEAD HP2 7ST.

ONLY POOLS AND
HORSES

Two programs for the price of one
BOXFORM enables anyone to quickly
weigh up a race. Track characteristics

built in. Easily amended to sult the user's
daas
HANDICAP WINNER shows the value lor
mzney in handicaps. Ower 400 winners in
1289 Include 25/1, 1641, 2 at 1471, 5 at 12/
1,4 at 1141, 5 at 101, 9 at 81, 14 at B
108t 741, 11 at 13/2, 1B at &', 16 at 11,2,
23 a1 51 efc. el
Tape £11.85, Dlac £12.95 for Ced/128
Hher programs available covering all
aspects of racing and football form.
Write or phone for details,

BOXOFT programs SAVE TIME not
waste it BOXoft CLEVER and get the BEST

BOXOFT, YC, 65 Allans Meadow, Nestan
Soulh Wirral. L64 950
[ 4 | 051-336-2668

i

SAMDALE
COMPUTERS LTD

Better than iha best
of ihe rast”
RING NOW Cradit Card Hotline 0621
742817
THE LATEST SOFTWARE FOR
COMMODORE C64/C128/AMIGA
Rimg now for a fres prica lisl on 0621
742617
or send stating name and address &nd
machine bype
SAMDALE COMPUTERS LTD
1a Ausiral Way, Hightield Rise,
Althorne, Essex CM3 6DN. ==

SPECIAL

OFFERS

“You better belicve OUR PRICES™

Amiga 500 = 10 Star games + gilts £384.00
Commadore 10845 Colour Manitor  £240.00
CE4 Compatible Data Recorder £24.50
Commadore 1381 CH4/C128 Mouse  £19.59
CB4 Compatible Powar Supply £19.99
64 Slimiine Aaplacemant Case £30.00

Commadons 1541 G684 5/ DvDrive  E158.95
Gcaanic 5/ ;" /Drive - FREE S"are E118.95

3.5 Disks x 10 050
5.25° Disks x 10 £4.50
Disk Box 80 ¥ 3.5° [Lockabla) £6.99
Disk Box 100 x 5.25" {Lockabla) £6.95

ALL PRICES INCLUDE VAT
PP, E1.50 SMALL ITEMS, £3.50 FOR
HARDWARE
Crofton Micro Supplies
FREEFDST, London. SE4 IBR.
Telephone 01-469-3246

BULLETIN BOARD

YOUR COMMODORE
SPECIALS
TECH DRAW 64 - A
comprehensive technical
illustration aid for C6G4
owners for both disk and

tape. Commands available
include LINE DRAW, RAYS,
BOX, CIRCLE, ARC,
ELLIPSE, FREEHAND, FILL,
HATCH & TEXT. Wipe copy,
move and rotate, save and
load or print your drawing all
for £8.95 tape or disk. Order
Codes TD64T (tape) TDB4D
(disk)
Full details in Your
Commodore July 1987

SPEEDY ASSEMBLER

Your Commodaore’s very own
Assembler, a 100% memaory
resident program for loading
from tape or disk, featured in
the Your Commodore
Machine Code Series and
now the Y.C. standard
assembler only £9.95 Tapeor
Disk. Order Codes

YSPASSD (disk) YSPASSR

(tape)

Order from Your Comm-
odore Readers Services at 9,
Hall Road, Maylands Wood
Estate, Hemel, Hempstead
Herts HP2 TBH. Please make
cheques payable to A.S.P.
Ltd., or

telephone your
Access/Visa order on
0442 41221

PUBLIC DOMAIN SOFTWARE
for the C64/128.

We have 150 disks full of all types of
Programs
All disks are £2.95 sach
NOW FORTH +4
from £3.75 per disk
Send SAE or phong for Ired catalogue
(state model)
Kingeway Compuler Services
Dept 15 140 Rushdale Road, Shetfield
58 SQE Tel: (0742) 588420

Pius all software at discount prices
All prices include V.A.T.
22 Polruan Place, Fisher Mead, Milton
Keynes MKB 2LH
Phone (0808) 662331

COTSWOLD COMPUTERS COMMODORE SUPPLIES
MILTON KEYMNES CiB4 Power Supply £19.85
; ; CEM Plus 4 Power Supply £29.95
Call today for the best prices in the C-16 Power Supply £12.95
Area. 1530 Datasette £27.95
AMIGA ASDQ inc MODULATOR 1531 datasette £27.85
£374 Simons Basic Extension £9.95

AMIGA ASDD + 10 Star Games Pack Serial Lead (for d,.-'drll.'g.l'prin13r:|

£388 £5.95
ST EXPLORER PACK CB4 reset Switch £4.95

£299 Dust Cover (please stale compuler)

= £3.50
Prices include VAT & PA&P. Allow up
to 14 days lor delivery. Ghg/PO to:
Omnidale Lid (Y.C.) 23 Curzon Sireet,
Derby, DE1 2ES. Tel 0332 291219,

WANTED for the C+4, Printer and
Disk Drive. In good working order

Phone (0222) 382640

WANTED information 1CL per Q

Computer Nigel. (0293) 513354,
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FOR SALE

esoteric
DISK MATE 1541/C84 Disk Toolkit
[ SECUREWORD WP Data Encryplion

PEYCHOLOGY + Analyse your character
Diek Only. £8.00 inc p&p

15 Lanmoor Est. Lanner, Redruth,
Cornwall. TR16 6HN




COMMODORE  ionceseai ntno vamaii on "
R E P Al R 0442 66650

SERVICES STANDARD SIZE dom x 1 col - £46.00 (FVAT)

@ TELEPHONE BOOKINGS WELCOME

VTS COMPUTER REPAIRS CDMMGDGHEES & REPAIRS "CONPUTER KAPUT 7"

- S e M e R e e iae B [ o PET V1C20
01 - 407 9829
Simply send your unit to the address below Clzsisel ........... e ..£32 inc. E}é PLUS4 C16
securely packed with faull ﬂESﬂriptiﬂn and hran month warranty, 1 week furnround &IG' 51 CEd C128
max fee. SPARES o AMIGA. ..
COMMODORE, AMSTRAD, BEC, SINCLAIR 206114 £9.30 801227 £10.95 h N &
+ MORE......... £26.00 6510 £9.95 8501 £8.95 g FAST
B526 L_EQ-.ECI G F'nl.f.-er Pack £22.00 EFFICIENT
VTS COMPUTER REPAIRS e S 8?3;3;5?&1&;‘;‘;‘ e SERVICE
Inc Wat
e FOR REPAIRS CALL
12 Lyly House, Gt. Dover Street, OASIS COMPUTER SERVICES ﬁcpb*gu gt
London, SE1 4EQ. Dept 4C, Ridgeway Road, Salisbury, Wiltshire, Pl 1

FAST, RELIABLE TURNAROUND SP13BU. Tel (0722) 335061 Ext 214 NW LONDON-HARROW

CROYDON COMPUTER

FOR MORE DETAILS OF RATES AND

inton Meath, SERIES DISCOUNTS CALL RICHARD
COMPUTER SERVICING YARNALL ON THE CLASSIFIED HOTLINE

(Est'd since 1979) 0442 66650
We repair — on the premises — quick

turnround

* Commodore

+ BBC & Electron (Approved Service Centre)
* Amstrad & Torch {Approved Service Centre)
* Disc Drives, Printers, Monitors

el Orloiw oy sitemes Ao N FROBLEMS WITh YOUR GOMBIODORE 2

e FOR FAST, RELIABLE AND PROFESSIONAL
* REPAIRS * SPARES REPAIRS AT COMPETITIVE PRICES

* SALES & SUPPLIES
L P M ENGINEERING
UNIT 260, MILTON SCIENCE
PARK, CAMBRIDGE CB4 4WE
ST. IVES (0223) 420007

We can also supply Hardware, Soflware, Blank Disks,

Accessories and Spare parts.
C64 Repairs £25.00 inc. VAT (p&p FREE)

ELECTRONIC SERVICES
% CHELMSFORD 260874 'y

COMPUTER REPAIRS (UK)
Specialist Repairs To All

Commodore Equipment. HINDLEY ELECTRONICS
* From only £35 + VAT, The Computer repair specialists
* All repairs guaranteed. SAME DAY iy 24k
* Delivery & collection service SERVICE e ST - [URNAROUND
* Tr._ade an‘tr-ﬂl:-t-ﬁ (CALLERS) (POSTAL)
* We also I:uuy.fsell_ s/hand Commodore Ex PERT CUMPUTER REPA]RS
Fauipmnm COMMODORE — SINCLAIR — AMSTRAD — ACORN — BBC
HEMEL HEMPSTEAD STANDARD CHARGES (INC VAT AND FULLY INSURED RETURN POSTAGE)
2 Austins Place, High Street, Commaodore 64 £25.00 Commodore 64 £29.00 Commodore 1238 £31.00
Hemel Hempstead. Commodore +4 £25.00 Commodore vie 20 £18.00 AMIGA 500 £35.00
1541 disc drive £31.50 (OTHER DRIVES REPAIRED RING FOR DETAILS
Spectrum 48k £18.00 Spectrum + 2 £25.00 Amstrad cpe 464 £25.00
Acorn Electron £21.00
3I MONTHS “NO QUIBBLE" WARRANTY ON ALL REPAIRS
DISCUSS YOUR SPARES — SPARES — SPARES — SPARES
Low prices E.G Spectrum 48k MEMBRANE £3.99 Spectrum + £6.99 LOW PRICES
A D‘vE RT | S | N G w | TH COMPUTER 1CS and GENERAL COMPONENTS WHY PAY MORE (Send large SAE for full lists)
DEPT A 97T MARKET STREET, HINDLEY WIGAN WN2 3AA Tel (0942) 522743
Computer repairs: Callers requiring same day service please ring before calling and add 10% to standard charge - Standard charges
0442 66650 do o imclude repairs to external wems E. G power units tape recorders jovsticks etc, A surcharge may be levied for machines that
have sustaimed severe damage E. 0 fire flood tfamper
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Readers Problems

Though the Commodore 64 is one of
the world’s most popular microcom-
puters, it can be very difficult to find
specific information about your
particular machine.

At the Your Commodore office we
receive literally hundreds of letters
from you, our readers, on a wide range
of subjects ranging from the simple
‘Can you give me the telephone
number for...’, to the more complex
‘I'm trying to write a program that uses
a split screen. How do I do it?

Unfortunately, the volume of mail
received has become so great that it
1s impossible to answer every letter and
still manage to publish a magazine
each month.

For this reason we have felt it
necessary to produce a number of
guidelines for getting information
from us:

) We cannot guarantee to answer
every~letter sent to the magazine.
Should it become apparent that a
number of readers are suffering from
the same problem, then we will reply
to the letter via the Letters page.

2) A new helpline has been set up. This
will be open for your queries on

Tuesday and Thursday afternoons
between 2.00pm and 4.00pm. We will
not be able to deal with our telephone
queries at any other time. If our tech-
nical adviser is not available when you
ring, then a message will be taken.

3) If you are having problems with one
of our listings, can you please let us
know in writing. This will enable us
to see if a number of people are having
the same problem. When a common
problem becomes apparent with a pro-
gram, then a correction sheet will be
1ssued. Enclose a self-addressed,
stamped envelope and we will send you
a copy of the correction sheet as soon
as it is available.

We are sorry that it has become
necessary to instigate these rules. How-
ever, we are sure that you will agree
with us that the more time that we
can spend making Your Commodore
the most informative magazine
around, the better.

For program queries write to:
Program Corrections

Your Commodore

Argus House,

Boundary Way,

Hemel Hempstead

HP2 7ST

Tel: 0442-66551

A H

Oops!

Unfortunately, in the July issue, we
missed part of the listing for the Win-
dows Demo program. The missing
lines are reprinted here.

FO 730 A=RASC{8%)

Fl HUL LFA=13dTHENSYSUP : GOTO7S0

AE 810 IFA=134THENSYSDOWN:GOTCY
40

18 B2E0 lFA=L3STHENSYSLEFT:GOICT
b {

=ETHIAO TFA=LIISTHENSY SR IGHT » BOTE

C5 B840 RETURN
a]=1 gEn REM
neE SR e UL‘I'II"‘:'

=] bkl Tk Ll

3F 8¢ QPENL,S,0, 0"

43 800 GETHL,AS,ES

0S 2910 GETHL,AS,5S

37 920 GET#1,AS,EBES

A8 930 C=0

2B 940 IF AS<>”" THEN C=ASC(AS

9B 9450 IF BS<>"" THEMN C=C+ASCLE

E1*255

The Nibbles

OKAY, LISTEN UF CLASS.
HEVS INVESTED in i “TEFCH
YOURSELF FRencH " TREE

THAT MEANS FOURE SOME
To LeAarn T Too RigHT, Youl
WHATS FREwCH FOR “coms

By Alan Batchelor
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=DIMENSION:
e .
e | L
40/50 High Street

computers|.t.d.

THE MIDLAND’S LARGEST COMPUTER STORE

Leicester LE1 5YN

Tel: (0533)

517479/621874

AMIGA B2000 PACK B AMIGA RANGE | AMIGA A500 plus
Amiga Bzﬂfllﬂ Computer, F:ummndure AMIGA A500 PACK 1 PHILLIPS 8833 STERED
10843 Monitor, PG/XT Bridgeboard, with Mouse, Workbench. Basic and PR i £539.00
+
20Mb Hard Disc ......... £1379.00+ VAT | | 1v Modulator ....................... £339.00 | | AMIGAAS500 plus
— — COMMODORE 1084 MONITOR . £549.00
AMIGA BUSINESS PACK
* Amiga AS00 computer | AMIGH A500 P.l\[:ﬁ 2 . |
* 10845 High Resolution Calour Monitor with Mouse, Workbench, Basic, STAR LC10 COLOUR DOT MATRIX
+ Citizen 1200 printer ' « 120 cps Draft, 30 cps NLO
+ Monitor and printer cables WMDHU|HTDF, Formula 1' Fmtman, Ulper' = G Resident Fonts and & Print Pitches
* The works-integrated spreadsheat, wordprocessor and Mousetrap and Plutos £359.00 = Draft and MLO in all Fonts and Golours
database I = [ Colours plus Multiple Shade Graphics
* Transformer-PC Emulator ... _............. £799.00 Includes AMIGA Printer Lead .................. £239.00
AMIGA A500 PACK 3
Amiiga B2000 COMPUTEr .................... g1079.00 | with Mouse, Workbench, Basic, Photon PHOTON PAINT
ASD0/2000 40Mb Hard Dise i Th PAMIEMm-n-crpowu.'fulrnp-"l"?.ﬁark PR [
Auto Loads from 1.2 or 1.3 Workbench ......... £590.95 Pﬁlﬁt, v MCIUUHT.DF, p|US SUPERBASE - - —
Trilogic Audio Digitiser, Stereo ....................... 345 | Database ... £379.00  AMIGA SUPERBASE PERSONAL DATABASE
Cumana 1Mb A500 3.5" External Drive ............... £89.05 y = Extremely powerful yet easy to use
Amiga Power SupplyUnit ..........................., £E58.95 PHILIP % Flexible File Structura and Definition
Internal A2000 2nd Drive ....._................. £70.95 | dapss s oiphoolles s = Powerful Report Generator
Amiga Midi Interface ... t34g5 | COMMODORE 10845 STERED MONITOR . £219.00 e Over 50 000 Users .....ooveven.., 55995 £30.95
Digiview Colour Digitiser . £139.95 TR —— =z
Supra 30Mb ASDO Hard Disc | veieieiaees oo SES.0Q
EMD_,TI'IHT-'El RAM Expansion ....................... S449,09 Digitises soundfrom any source £27.95 E:ﬁcﬁa'ﬂg?;?ga*'c S Rarke i
PAL Genlock AS00/A2000 .. Cooe........ 521985  MINIGEN VCR Graphic Overlay System L e S Ll
AS00 512K RAM Uporade ........................... £120.95 Superimposes graphics onto VCR input £09 95 _AT_.-_I'l.-'!Elm%ikfnq__lilp..r_.-.nn,;%,stnm DA S |
1 PRINTER RIBBON OFFER [
STAR LC10 DOT MATRIX PRINTER MPS 801, 802, Citizen 1200 and LOAD-IT :
* 120 ¢ps Draft, 30 ¢ps WL SHEENTORIEbONE =i o e eepe GBM 64/128 ADJUSTABLE DATA RECORDER
| * Friction and Tractor Feed MPS B0 & MPS 1000 . . E4.05 Head adjustment control plus alightment LED assures
| * Paper Parking Facility DPS 1101 Multi Strike ... . 8350 perfect head/signal alignment £37.95
* [ Aesident Fonts and 6 Different Print Pitches BUY FOUR AND GET ONE FREE!
Selectable from Front Mode Select Panel 1
Commodore Serial or Centronics ... ........ £179.00 NEW GEDS V2.0 CBME4 YAMAHA PACK |
Commodore 64128 Colour Version ... ... E238.00 Features include: Commodore 64, C2N Data Recorder, 30 Games Pack,
* NEW Geowrite 2.1 # Geomerngs Mail Merge Bush Walkman pius YAMAHA SH510MIDI COMPATIBLE
# Taxt Grabber Text Import + NEW Geospell | KEYBOARD iy £179.00
THENEW 1541 NIDISCDRIVE .................... £158.95 | Spelichecker + Enhanced Desklop L
| CBMG4 ........ £I995CEM 128 ..., £49.95
OCEANICOC 118N . ey [y [ 1] | o [da st i o
Commodore I.J-:-rnpa1|.;IED|5cE|r|'ur- | E';[:-E'I'[;EH{_HFDE[EEFEIWET='nl3kﬂl]€!ﬂv-uties CBME4 HOLLYWOOD PACK
Both include: Software Pack 28 Disc-Based Games sl ) Commodaora 64, C2N Data Recorder, Quickshot 2 Joystick
B e T 3 Hollywood Games, 5 TV Quiz Games, plus 25 Arcade
preEdsheet= o s e § BRI o ey e e e i :
Turn your colour monitor into  high quality TV receiver. g:g:ﬂ:tg:%ﬂ&smpPuhllsher Gty .. E34.95
| Works with B833/1084, etc : O | e e e :g;-gg CEM 64 OLYMPIC PACK
GEOWRITEWORKSHOP128 " ¢as9s Commodore B4, C2N Data Recorder, Quickshot 2 Joystick,
& iRl ey L EEEE:E?;EDEHMEE %ﬁgg 10 Sports Games plus 25 Arcade Games ._....... £149.95
e A e BN COMMODORE e MU
Far Music Expansion System, Tape or Digc £24.95 gEg Egﬁiﬁiiﬂgiﬁﬁg - 52195 G IV B W BEDS Buseal Gl O L s,
’ : ! f A |
ACTION REPLAY MK 5 PRD R e : ; E::Egg Can also be used as Joystick b . E22.95
Tapeto Disc Back-vp Cartridge ...................... £34.95 ICONTROLLER PRECISION
NEDE MOUSE Geos-compatibla Joystick. Fits onto keyboard, ... . £12.95 Superscripted . ... ... 2485
With CHEESE Software, TapeorDisc ................. £24.95 Superbase s ... . £24.95
COMMODORE C2N DATA RECORDER . . . . £29.95 CITIZEN 120D DOT MATRIX PRINTER Superscript 64
HANDIC DIARY Commadore version I T e S e £44.95
wnhLahgjpnmerl{:a”“dge i Eg_ﬁ {with El=1-"28 Printer LUZU:‘ e T S S £134.95 SI]F]'.“‘,TSC”D[‘IEE‘ et e e R T P el s g IEQ.HE
MUSIC MAKER 128 Centronics version B0perbase A28 Lo e g
Keyboard and Software,Tape ................_......., ga95 | (WInAMIGAFrinterLead) . £134.05 Superscript 128
LOGO 64 7 SO | & Superbase 128 ....... e - T | -
G ommodore with Mona Moniter .......... £299.00 + VAT uperbase, The Book ............ . E11.95
;l:}éf:;n::il‘;anguage.ﬂlsn s e Commodore PC1 with Colour Monitor © £449.00+ VAT
PC1EXPANSION BOX CBM 64/128 and PLUS 4 COMPANIES PACK
CBM 4 Spreadsheet, Tape ....... - E8.95  \With 3 ExpansionSlots ... voo..... £99.00+VAT Sales/Purchase/Nominal Ledgers with Invoicing and
CBMES FHDEHAHHEHSHEFEHEHEEGUIDE ........... £4.95 EIP.F.HSI[]HHUIWHH?{IMDH.ﬁ.FIIlDIS[: oo £299.00 + VAT Stock Gt Disc ol £24.95

PERSONAL CALLERS AND EXPORT ENQUIRIES WELCOME

ALL OFFERS STRICTLY SUBJECT TO AVAILABILITY
| ALL PRICES SUBJECT TO CHAMGE WITHOUT NOTICE

ALL PRICES INCLUDE VAT UNLESS OTHERWISE STATED

Access/Barclaycard number. Please allow T working days for delivery from receipt of order or

chegue clearance

Please add £1.00 towards carriage and packing on any scliware prder

Hardware orders add £ 1.00 under C85. 00 value, and £©5.00 ovar £65 .00 value

[ To order, either send chegue/P.O. with coupon or ring (0533) 517479/21874 with

Primter orders add £5.00 fowards carriage.

Send to; Dept. No. YC 8, Dimension Computers Ltd.,

] 40/50 High Street, Leicester LE1 5YN.
|

Tel: (0533) 517479/621874 Fax: (0533) 511638
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o 0F THE VEAR

WINNER OF CCI OSKARS FOR

i ; BEST SPORTS SIMULATION

_ —_— AND BEST GAME OF THE YEAR!
Quite simply the best football "

simulation available for the 64’

Nothing short of superb. :
ZZAP 64

Ty —
udiogenic Software Limited, Winchester House,

S Canning Road, Harrow HA3 75J, England
£9.95 tape £12.95 disk Order by phone on 01 861 1166 ——

Coming soon for Spectrum & Amstrad




