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William Wobbler is the latest
game from Tony Crowther—
a most exciting adventure
'y game.Through the

i underworld of dark
powers in search of
golden treasure William
struggles against all odds
to vanquish foes and reach his goal.
A game of skill and excitement.
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?OMMENT

THIS MONTH, WE'RE DELIGHTED TO
announce that Your Commeodore has
now joined forces with Your 64 to bring
you the best Commodore magazine
around.

Publishers of Your Commodore,
Argus Specialist Publications, recently
concluded the purchase of Your 64 from
Sportscene Press. Peter Welham, ASP’s
MD, said: “This acquisition consolidates
our position as one of the leading titles in
the buoyant Commodore market and
further confirms our commitment to
machine specific titles.”

We're pleased to welcome all our new
readers to our pages and we can promise
that you won't be disappointed. we're
really going to have our work cutout over
the next few months making sure we
bring you only the best in software and
hardware reviews, games and utility
listings, plus many exciting and absorbing
features for you to relish.

We're also very conscious of the fact
that a magazine is nothing without its
readers and so we’ll be waiting anxiously
for the postman every day to find out what
you really think about our magazine.

Write to us at Your Commodore, No 1
Golden Square, London W1R 3AB and tell
us what you think the best (and
worst!} features of the magazine and give
us your ideas on what needs to be
included. We promise to read everything
you send so get those letters in the post

MO,

Stay with us over the next few maonths
and we’ll bring you the only Commodore
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magazine worth reading.
Stuart

Part of Ariolasoft’'s new range

ARIOLASOFT'S RECENT SUCCESS, 5KY-
fox, has now been released on cassette
priced at £9.95. The game was originally
only available on disk and the cassette
version eventually released was the third
attempt at maintaining the standard of
Skyfox since two earlier conversions were
rejected by the manufacturers as being
not up to scratch.

Skyfox is only one of a number of new
releases from Ariolasoft. The latest titles
are Racing Destruction Set, Pinball Con-
struction Set, Adventure Construction
Set, Music Construction Set, Seven Cities
of Gold and Mail Order Monsters. So far
these titles are only available on disk and
are all priced at £14.95.

Ariolasoft can be contacted at Suite
105/105 Asphalte House, Palace S5t,
London SW1E 5HS.

Chatting up

COMPUNET ISDEVELOPING A MEW SER-
vice scheduled for a late autumn launch.
It is a scrolling, CB style chat facility. The
chat line will allow users to bold
conversations in real time with other users
all over the country.

Contributions are typed into awindow
at the bottom of the screen while asecond
window above displays messages from
other users. By scrolling back and forth
the whole conversation can be reviewed.
Users with similar interests can form
groups by using individual chat lines
which will be provided and those wanting
a chat can monitor various conversations
before deciding which one to join.

For further information contact:
Compunet, Metford House, 15-18
Clipstone St, London W1P 7DF.




Starstruck

STARION FROM MELBOURMNE HOUSE IS
now available for the Commodore. It was
originally released for the Spectrum and
Amstrad computers,

The game will be priced at £9.95 and is
obtainable from Melbourne House,
Castle Yard House, Castle Yard,
Richmond TW10 6TF.

Beyond the fringe

BEYOND IS BRANCHING OUT WITH
two new games.

The first is the computer version of
Superman, a game developed as a joint
venture with First Star. Bill Delaney,
Beyond's MD said: “It will shoot to
number one in every software chart.”

Beyond has also formed a partnership
with another software house, Nexus. The
first game to appear on the new label will
be called Nexus and will be a
“sophisticated graphic adventure where
the player becomes an investigative
journalist infiltrating an evil drugs ring in
South America.

According to Nexus, the game will
offer maximum playability and user
friendliness. Instead of having to read
pages of documentation before starting,
the player will be able to experience
action straight away through on screen
instructions. Nexus will also feature
digitised video images which, it is
claimed, will generate realistic animation
enabling the player to recognise various
characters.

Nexus costs £9.95 and is available from
Beyond, Durrant House, 8 Herbal Hill,

London EC1R 5E).

Starion from Melbourne House

Eelefufolo ]y

Gold standards

US Gold has brought out yet another
batch of new releases. The three latest
titles are Monster Trivia, Beach Head I
and Ghastchaser.

Monster Trivia is a spin off from the
enormously successful board game,
Trivial Pursuits, but in this version you get
killed by a monster if you get enough
Fquestions wrong.

Beach Head Il is the follow-up to
Beach Head and features multiscreen
play, complex strategy, animation and
high speed arcade action.

Ghostchaser takes Harry around
Fairport Manor where he must blast large
ghosts which materialise at random.

All the new titles are for the C64 on
cassette or disk and cost £9.95 and £14.95
respectively. You can get in touch with US
Gold at Unit 10, The Parkway Industrial
Centre, Heneage 5t, Birmingham B7 4LY.

Feargal Sharkey sits up and takes notice

POP STAR, FEARGAL SHARKEY, HAS
recently become the owner of the first
production model of Supersoft’s digital
sampler for the Cb4.

He visited the Supersoft stand at the
Commodore Computer Show and was
very impressed with the sound
reproduction quality of the new product.

The sampler is called Microvox and
otfers eight different sampling rates, upto
a maximum of 42KHz which gives a 10KHz
band width. Samples can be played
torward or backward and there is full
editing and looping with a high resolution
display.

A 2000 note sequencer is included as
part of the Microvox software with real
time recording and step time editing.

Microvox costs £299.95 and is available
through music shops, computer stores or
direct from Supersoft at Winchester
House, Canning Rd, Wealdstone, Middle-
sex HA3 7)S. A disc drive is essential.
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Jumping the gun

C-16 and Plus 4 owners can now pick up a
bargain in joysticks with Vulcan
Electronics new packages.

The Gunshot | joystick is now being
sold complete with an adaptor for £10.95.
The packs are available from Dixons,
Laskys and other computer retailers.

Everything the user needs to connect
the joystick to his computer is included
plus concise instructions and a 12 month
guarantee slip.

For more information contact: Vulcan
Electronics, 200 Brent St, Hendon, London
NW4 1BH.

Eye contact

SPECTACLE WEARERS WHO USE VDUs
or television screens as a major part of
their everyday lives can now try a new way
of protecting themselves from eyestrain.

Balzars has come up with Quazar, a
tough anti-reflection coating which,
claim the makers, virtually eliminates lens
surface reflections especially those
caused by strong projected images. The
coating can increase light transmission to
almost 100 per cent.

The result for the user is that extra
visual sharpness is noticeable during long
periods of exposure, thus reducing visual
fatigue.

For more information contact: Balzars,
Northbridge Rd, Berkhamsted, Herts HP4

“Pll never have to feel like this again!™ 1EN.
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A NEW HOME COMPUTER TEACHING
course has recently been released by
Fearless Software. It is claimed that the
course will take you from scratch to
complete computer literally in 12 months.

Peter Ellis who formed the company
to produce and market the Home Tutor
said: “It is for children, housewives and
the retired. It is also for those seeking new
jobs or looking for promotion with their
present employer.”

The course is available on tape or disk
and it teaches, demanstrates, corrects and
tests the students. There is an examination
at the end and those who pass receive a
certificate.

The course starts by explaining what a
computer is and goes on to teach Basic
and machine code, covering such areas as
information storage and communications.
There are 13 parts to collect over the 12
month period.

Home Tutor costs £12.50 per month
including tapes, teaching notes, a carrying
case and ring binder. For disks the cost is
£2 extra and postage is £1.15. Quarterly
charges are £30 for tapes and £35.55 for
disks.

For more information contact:
Fearless Software, Infoplan, 30 Eastbourne
Terrace, London W2,

A NUMBER OF PEOPLE SEEM TO BE
having problems entering the Sketch
Pad program which appeared in the
September issue of Your Commodore.
There are no errors in the program
but some of the codes that our printer
interface uses seem to be causing the
problems.

In line 1450 the [255] is actually the
character code for pi ( 1 ). This character is
to be found on the key next to the

b 4 T

RESTORE key. When entering the
program you should type in the pi and not
[255].

Another line that is causing problems
is 620. It appears that in some issues of the
magazine this has not reproduced very
well. Line 620 should start with IF XC =
256 THEN

A number of people also seem to be
having problems finding the ! character
on their keyboard thisisthe uparrow 1 to
be found on the key next to the RESTORE
key. The printer that we use does not print
the downstroke of the arrow.

4

The in-store terminal

British Telecom and Program express sign up

Telecom deal

BRITISH TELECOM AND PROGRAM EX-
press have joined forces to make the lives
of software retailers and buyers less
fraught with frustration.

Program Express is the firm which
launched the Electronic Distribution “of
Software Machine in July 1984 which
works on a “Central Computer Network/
In-store Satellite Terminal” principle. The
retailer can download a unit of software
from the in-store terminal onto a blank
tape. The machine records all relevant
details about the sale and at the same time
new titles can be added to the hard disk
terminal while old ones are deleted.

Under the new agreement British
Telecom will finance the operation and
Program Express’s three directors,
Gilmour Kennedy, Bruce Neville and
Grant Robertson will run the company
duutonomously.
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Agony Aunt Tony Crowther

answers more of your

programming questions.

INPUT g

| have been told on many occasions that it
is possible to make all of the keys on the
C64 keyboard repeat, as on the Spectrum.

This seems to be a very handy facility as

character without having to press the key
for each letter.

However, | do have one slight
problem, nowhere can | find mention of
how to do this. Would it be possible to
provide me with the necessary comma nds
or program to make the Cé4's keys
repeat?

Mike Atkinson

. Taunton ‘

‘Yes, it is possible to make all of the keys on
the C64 repeat and it is very easy todo. All
you have to dois POKE into a few memory
locations. The locations are as follows

Location POKE Result
650 255 all keys repeat
650 0 no keys repeat
650 128 just the cursors
- repeat
651 0-255 repeat speed
652 0-255 delay before repeat

The keyboard scan is done by the
hardware IRQ Interrupt, if we change the
clock rate of timer A we can make the rate
of the interrupts speed up or slow down.

Try:
POKE 56325,number (0 to 255)

a number of zero to 10 forces many
interrupts a second and causes the Basic
run speed to slow down. This could be
used to your advantage when debugging
a Basic program as everything will slow

you could enter long strings of the same:,

'm not sure what system Ahoy uses but
we nevertheless accept that the listings
need improving. Therefore we will be
using a Micrografix MW350 in future,
which replaces all graphic characters with
a short description.

Letters

Gillsoft are at:-
30 Hawthorn Road,
Barry,

S. Glams.

CF6 BLE.

INPUT g

I have a problem with my 64 that | cannot
get an answer to. After about two hours
my computer crashes, putting random
graphics on the screen and eventually the
whole screen is covered in flashing
graphics If I turn it off for a couple of
hours the problem goes away but it recurs
more frequently afterwards.

L.Burn

South Shields

Tyne & Wear

@i

The problem is that your 64is overheating
I suggest that you take it back to the dealer

*and see if he can replace it.

INPUT g

| write to congratulate you on the quality
of your magazine. | find it to be the best of
the British Commodore mags available in
Australia. However | feel that the
atrocious reproduction of graphics
symbols spoils it. | would suggest that you

i employ a system like the American
' magazine ‘Ahoy’, which permits rapid
a loading and clear understanding of
listings.
P.Robinson,

Blackwater,
Australia.

INELT g

In your March issue you did a feature on
Games creators and this article impressed
me so much . that | wish now to buy one.
The one | am interested in is the Quill by
Gillsoft, could you please tell me their
address.

P. Vassallo

Pieta
hMalta

In am writing a program in machine code
that requires a lot of data storage. [
understand that there is 8K of RAM
‘underneath’ the Basic Kernal. This would
be an ideal place to store my data and
machine code routines.

Could you please explain how I access
this area of memoryas when I try lonly get
the Basic ROM and not the numbers [
have stored beneath it?

As you have already found out you can't
use the area of memory beneath the Basic
Kernal when Basic is running as any peeks
or calls to that area will just go to the
kernal. If however you are using machine
code you can turn off the Basic kernal and
use the memory that sits beneath it quite
easily.

First you must switch off the Basic
ROM. To do this you unset the lower bit
of memory location one. This can be done
simply by subtracting one from it. If this
action was to take place in Basic your
program would crash. However, in
machine code it will not affect the
program.

If your machine code routine was to
start at — or your data was stored at —
location 40960 ($A000), then this small
routine would allow you to access it.

£C000 DEC %01 : switch off Basic ROM

$C002 JSR $A000 ; jump to start of
program

$C005 INC $01  ; back here from your
routine

; first turn Basic
back on

$C0006 RTS ; return to Basic or rest
of program
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Stuart Cooke has

spent hours slaving

over a red hot

Commodore 128 and |
he’s decided that it
was definitely worth
the effort.

COMMODORE ARE ALL SET
to prove that three into one
does go with their new Com-
modore 128 computer.

The C128 is essentially three
computers in one. Inside a case
that looks as though it would
be quite at home on the flight
deck of some futuristic space-
ship there is a good old Cé4.
secondly we have what can
only be described as an
upgrade of the C64, 128 mode.
Hardware-wise this is the same
as the C64 with only a few
changes. Thirdly there is a
machine that has also been
around for quite a long time,
but not from Commodore.
This is a CP/M computer.
CP/M has been around for a
number of years and is the
name given to an operating
system that is used on some Z80
based business systems to allow
a great deal of compatibility
between manufacturers.
Perhaps one of the most
famous business packages that
runs under CP/M is the word-
processing package Wordstar
which is in use in thousands of
offices around the world.

First Impressions

The first thing that you notice
about the C128 is that you are
not getting some fantastic new
machine for your money. What
you do get are two very well
established machines and one
very good up grade.

The machine itself has been
designed to achieve as much
compatibility as possible with
the C64 and other Commodore
products. For this reason many
of the expansion connectors
will be familiar to owners of

10 other Commodore machines.

There are connectors on the
machine for two joysticks,
Commodore’s own serial peri-
pheral connector, TV interface,

composite video interface, a
standard Commodore cassette
interface, a user port and a
cartridge port. New items
obvious on the sides of the
machine are a reset switch and
a RGB monitor interface.

Even though Commodore
has tried to make the C128 as
compatible as possible with the
C64, the cassette interface is in
a silly position. If you plug a
Commodore modem into the
cartridge port the casing of the
modem obscures the cassette
interface preventing a cassette
recorder from being plugged
in.

The keyboard bears only a
slight resemblance to earlier
Commodore machines as there
are more keys available. Added
keys include a numeric keypad
and a large number of function
keys.

In Use

When powering up you are
able to decide whether you

wish to boot up the C128 in 40

or 80 columns, CP/M, 128 or 64
modes. Here we come across
the first problem with the C128.
The 80 column display can only
be viewed on a monitor that is
plugged into the RGB interface
while the 40 column display
can only be viewed on a TV or
monitor plugged into the
composite video socket. If you
wish to use both 40 and 80
columns then you will need
two different monitors. Com-
modore has produced a new
monitor that will allow you to
switch between the two modes
of operation. A monochrome
composite signal is present on
the RGB socket so you can plug
a monochrome monitor to
view B0 columns if you already
own one. Using a monochrome
monitor will not cause any
problems especially when you
realise that the 80 column
mode is text only and no
graphics are available.

C64 mode offers nothing
new, what it does do however

is allow you to use all of the
packages that are currently
available for the Cé4 on your
€128 computer. This is great
news for people who already
own C64s and are thinking
about upgrading. Over 100
pieces of software were tried
on the review machine and all
of them worked correctly. The
only problem that we found
was with programs that used
keyboard overlays as the keys
are in different positions. This is
especially noticeable with Com-
modores Music Maker
package as the keyboard will
not fit the new design. Even so ,
it appears that all problems will
work with no faults.

An on board Z80 micro
processor allows you to run
CP/M Plus version 3.0. CP/M
Plus will give your CP/M
programs full access to the
128K of RAM that is built into
the machine as standard. Com-
modore has made a few
changes to CP/M Plus, mostly
by adding some new com-
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mands. Because of this total,
CP/M compatability is
something that will have to be
proved. Unfortunately the
review machine did not come
with any CP/M software so this
was something that | was
unable to test.

As | have already men-
tioned, 128 mode offers
nothing very new apart from an
excellent Basic and an 80
column display. Basic 7.0 can
only be described as the Basic
that should have been imple-
mented on the C64 as it allows
total control of all the facilities
offered by the hardware
without having to resort to
POKEs or machine code.

The new disc drive is also a
great improvement on the old
1541 when used in C128 or
CP/M mode as it will LOAD
and SAVE programs around
three to four times faster - a
great relief to anyone who has
used a 1541. Unfortunately,
when used in C64 mode the
drive works at the same slow
speed that we all know and
hate.

Basic 7.0

Basic 7.0 contains a large
number of commands that are
designed to ease the use of
sound and graphics together
with a large number of ‘toalkit’
commands. For example the
AUTO command will automat-
ically give line numbers.

T el et o e e

o

;;
E
g
;

instruction,
BEGIN/BEND will
allow a number
of program lines
to be included after a
THEMN statement.

Graphics

Budding artists are well catered
for inside Basic 7.0 by a large

number of graphic commands.

GRAPHIC is used to turn on
one of the six different graphics

BLOAD and BSAVE allow you
to load® and save specific
sections of memory. A
renumber function helps with
the development of long
programs. Programs that do
not work correctly are easier to
debug with the HELP command
which will show you where
your error has occurred or the
TRON and TROFF commands
which will display the line
number of the line that is about
to be executed.

Error trapping is provided
by the TRAP command.
Whenever an error is detected
this command will cause the
program to jump to the
specified program line rather
than ‘bombing out’. You will
then be able to find out what
error has occurred and take the
appropriate action. This
command will make idiot-
proofing your Basic programs
very easy.

Finding out what the con-
trollers are doing is also made
very easy. JOY will tell you

which direction a specified

joystick is pointing in and
whether the fire button is
pressed. The position of the
paddles and light pen is also
easy to find out with the POT
and PEN commands respec-
tively.

Machine code buffs will be
pleased to hear that a machine
code monitor is included. This
will allow you to display, alter
and move sections of memory.
There is even a machine code
assembler and disassembler.
The Basic keywords HEX$ and
DEC will also prove to be very
handy as they will allow you to
convert decimal numbers to
hex and vice-versa. ¥

A number of new structure
commands have been added to
the standard FOR/NEXT loop.
These include DO/LOOP
which will repeat a section of
your Basic program UNTIL a
specific condition is met or
WHILE a specific condition is
met. IF/THEN will only allow
one statement after the THEN

modes that are available. The
six modes are, 40 column text,
standard bit-map graphics,
standard bit-map with split
screen, multi-colour with split
screen and B0 column text. As
previously mentioned the 80
column screen can only be
used with a monitor plugged
into the RGB socket. The split
screen modes are very int-
eresting as they allow you to
use a section of the screen in
one of the graphic modes
while still retaining a specified
segment for text only. This type
of feature has been used many
times on the Cé4, especially in
graphic adventures, but is now
extremely easy to use on the
C128.

Drawing lines or shapes on a
graphic screen is also wvery
simple. The COLOR command
allows you to set up the colours
that you require for any
plotting etc. The LOCATE
command can be used to posi-
tion the graphics cursor at any
point on the screen, and

[

e = SR e e e e e e —)



DRAW will allow you to plot
dots or draw lines in the
specified colour. Shapes can
easily be drawn as the draw
command will allow you to
string a number of points to-
gether by using the word TO as
in

DRAW,100,100 TO 10,100 TO
10,10

BOX makes it extremely
easy to draw rectangular
shapes on the screen, all that is
necessary is to specify the top
right hand and bottom left
hand co-ordinates together
with the rotation of the box.
You can even specify if you
want the box to be filled in with
a certain colour.

CIRCLE is used to draw
circles, ellipses and ‘other’
shapes. This may seem to be a
weird statement but when you
see how complex the circle
command can be you will
understand what | mean. The
CIRCLE command can have up
to nine parameters, these are,
the colour source, the centre of
the circle, the X radius, the ¥
radius, the starting arc angle,
the ending arc angle, the
rotation in clockwise degrees
and the number of degrees
between segments. This does
appear very complicated at first
glance but playing around with
the parameters will soon show
you how versatile this
command really -is. Not all of
the parameters need to be used
every time that the command is
used. The following example is
from the manual and will draw
a diamond shape on the
screen:

CIRCLE 1,260,40,20,30,,,,90.

WIDTH can be used to set
the width of any lines that you
are drawing while SCALE will
allow you to alter the size of
your diagrams with ease.
Another handy command is
PAINT which will allow you to
fill in any area of the screen
with a specified colour.

A very limited form of
window is implemented on the
C128 through the WINDOW
command. This allows you to
set up a rectangular area onthe
screen in which all further
screen updates will occur. The
size of this rectangle can also
be set up outside a program by
using ESC T to set the top left

corner and ESC B for the
bottom corner.

As well as having commands
for producing pictures on the
screen, there are also afew that
will tell you exactly what is
happening on your display.
The RGR will tell you which
graphic mode the C128 is in at
the moment. RDOT returns the
current position of the graphic
cursor or the colour of the
graphic cursor. You can even
find out the window
parameters by means of the
RWINDOW command.

SPRITES

As with the C64 there are eight
sprites available for use on the
C128. These can be either hi-
res one colour, or multi-
colour. However, unlike
the C64, you'll never have to
perform a single POKE to
memory as Basic 7.0 supplies all
of the commands that you'll
ever need. You don't even
need a sprite editor as there is
one built into Basic.

SPRDEF is the command
that turns on the C128’s sprite
editor. On entering the
command the screen clears
and a sprite grid is displayed on
the screen. Facilities available
in the editor are: turning on
and off multicolour mode,
changing the colours, expan-
sion of the sprite in X and Y
directions, copying sprites and
saving sprites. In fact all of the
commands that you are likely
to need are implemented. One
fairly major omission from the
sprite editor is the ability to
move the sprite around in the
grid. You cannot, for example,
rotate a sprite or shift it left by
one pixel. No doubt someone
will develop a routine to
perform these commands.

Another way of defining a
sprite is to ‘draw’ the sprite
onto the screen using the many
drawing commands. The
SSHAPE command can then
read the sprite data into a string
variable. Moving the contents
of this string into sprite
memory is also made very easy
by the SPRSAV command, this
moves the specified string into
the sprite not required.

The SPRITE command
allows you to turn on and off
the individual sprites. SPRITE
also lets you set the sprite
colour, whether it passes over
or beneath the background,

whether it is hi-res or multi-
colour and if it is expanded in
either the X or Y directions.
Moving a sprite around is
also made child’s play with the
MOVSPR command. MOVSPR
can take a number of forms. It
can place a sprite at a specified
point on the screen. It can be
used to move a sprite to a new
position relative to its old one,
move a sprite a certain distance
at a specified angle and,
perhaps its most powerful use,
it can set a sprite moving in a
specified direction at specified
speed and keep it moving.
As you can probably see, the
MOVSPR command will be a
great boon to anyone who
wishes to write a game
program. Moving your latest
deadly creation across the
screen can now be done by one
command rather than the
numerous lines of code that
Ch4 users are used to.
Looking after your sprites is
no longer a problem as the
COLLISION command will
cause a jump to a specified line
number when a sprite hits the
background or another sprite.
The BUMP command can then
be used to return the values of
any sprites that have collided
since the last BUMP command.
Finding out the specific
details of any sprite is also made

easy with a number of
commands. RSPCOLOUR
returns the colour of a

specified sprite. RSPOS will
return the X, Y co-ordinates of
a sprite, very handy after a
BUMP instruction, and
RSPRITE will tell you whether a
sprite is on, off, expanded etc.
As you can no doubt see
from the brief mention of the
sprite manipulation commands
that are mentioned above,
writing any sort of program that
uses sprites is now extremely
simple. Before very long we
should start to see some
excellent graphic programs
written totally in Basic.

Sound

The sound chip that is used in
128 mode is exactly the same as
in the C64, the major
difference being that there are
now a large number of
commands available to make
control of it easy. There are five
commands available for sound
manipulation. SOUND is used
to place quick and easy sound
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effects in your programs.
SOUND can have up to eight
parameters. These are, the

voice number (one to three),
the frequency of the note, the
duration of the note, whether
the sound is to be incremented
or decremented while playing,
the minimum frequency the
note can go to, how big the
step up or down is, the type of
waveform to use and the pulse
width if you are using a square
wave. As you can see, some
very interesting effects can be
made by using this command.
Another command is designed
to make the playing of music
easy, this is the PLAY statement.
PLAY allows you to set up a
string of synthesiser control
characters inside quotes. Char-
acters allowed are the musical
notes ABCDEFG, characters
which tell the synthesiser what
type of note is playing and
characters to specify the voice,
octave, envelope volume and
filter. Ten predefined enve-
lopes are available ranging
from harpsichord to xylophone
and you are able to define your
own using the ENVELOPE
command. TEMPO defines the
speed of the song being played
and VOL the volume. The
command FILTER will also let
you set up the filters para-
meters very easily.

Adding a musical accom-
paniment and sound effects to
your programs is now very
easy. Even a beginner will soon
be producing sounds that are
the same quality as those that
the top programmers have
been producing on the C64.

Verdict

Obviously | have not been able
to cover all of the details of the
C128 and its Basic, there are
many commands that | ‘have
not covered. However, from
the few that | have mentioned |
think it should be fairly obvious
that the C128 is a powerful
machine, or should | say
machines? The fact that it will
run all C64 software, and that
thousands of business
packages are available with
CP/M, make the machine a
bargain for the beginner,
hobbyist and businessman
alike.

Commodore seems to have
a winner.
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Our resident linguist, David

Janda, gives you a brealcdownj

of Pascal packages for the
C64.

PASCAL WAS INVENTED BY ONE MAN,
Niklaus Wirth of the ETH Technical
Institute of Zurich in 1970. It is a compiled
language that was designed as an aid to
teaching good programming practice.

Because the language is very concise,
institutions found it easy to implement on
their systems. Software houses also dis-
covered that it was possible to implement
pascal on many home micros, hence the
reason for its early appearance on the
micro scene.

Program Body

Unlike Basic, where you have a free hand
in program structure, Pascal requires the
programmer to ‘section’ his programs.
There are three main sections to a Pascal
program.

PROGRAM - header declarations
BEGIMN - Main body
END

The first section is the program
header. Every Pascal program must start
with the reserved word ‘PROGRAM’,
which is followed by the name of the
program. This can be optionally followed
by 1/0 declarations, implemented in
various ways in different compilers.

The next section is the declarations.
There are a number of these. First there is
the reserved word ‘CONST', used to
define a symbolic constant:

COMNST
Pl=.14159;
AGE=23;

In the example, two constants have been
declared. Following the constant
declarations, come the more common
variable declarations:

VAR
Pl : REAL;
SUM,WEIGHT, TOTAL : INTEGER;
SWICH : BOOLEAN ;
INITAL : CHAR;

The four data types are integer, real, string
and boolean. Pascal requires all variables
to be declared explicitly. For Basic
programmers this may come as a bit of a
shock. It's very easy in Basic to declare yet
another variable as you need it, but in
Pascal this is not the case. The good point
in declaring variables is that you need to
do some thinking and plan on how many
variables you will need in the first place!

Language Lab
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The next declaration is probably one
of the most powerful features of Pascal -
type definition. As you can see from
above: there are four data types in Pascal.
These are pre-defined data types, and if
you wish you can declare more:

TYPE

DAY =(SUNDAY, MONDAY, TUESDAY,
WEDNESDAY, THURSDAY, FRIDAY,
SATURDAY);

To make this a little clearer imagine the
following:

TYPE
INTEGER=(1,2,3,4,........65534,65535);

In other words, defining your own data
type is a convenient means of giving a
name to an ordered sequence of known
elements. To add the icing to the cake, a
SET can be declared which is a collection
of objects of the same type:

TYPE
CAPS=SET OF ‘A..Z’;

Now we can have the following in a VAR
list:

AR
LETTER : CAPS;

The last two items in the declarations
section of a Pascal program are
procedures and functions. Basically, a
procedure is a sub-program (a sort of
subroutine), which contains other state-
ments and so on. Functions are a means of
declaring new operations that Pascal does
not have.

So far, the main program body has not
been discussed. As you might have
already guessed, Pascal programming
requires a lot of thought. This is a good
thing because people tend to program at
the keyboard without thinking first.
Thinking about what data types and
variables you'll need will encourage
thought, and a good program can be the
final result.

Pascal Syntax

The third section in a Pascal programiis the
main body of the program. Here, the first
and last reserved words are BEGIN and
END, with the final END followed by a full
stop. | say ‘final’ because there are
normally more than one set. To under-
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stand this better, here is a very simple
Pascal program:

PROGRAM Greeting;

BEGIM

WRITELN(‘Hello Your Commodore
readers!’)

END

MNotice that there is no declaration

section. The two statements in our small
example are the first line and WRITELN.
Statements are separated by a semi-colon,
The exception to this case is the statement
preceding and END:

PROGRAM Greeting;
BEGIN
WRITELN(‘Hello");
WRITELN(‘How are you today?’)
END

In the example, the first statement
after BEGIN ends with a semi-colon
because the next line contains another
statement. Now look at this example:

PROGRAM Count;

VAR
| : INTEGER;

BEGIMN
WRITELN (‘Watch this!’);
FOR 1:=1 TO 10 DO
WRITELN('Ying')

END

This simply prints ‘Watch this’ followed by
‘Ying’ printed 10 times. However, if |
wanted to print ‘Ying’ followed by ‘Yang’
on the next line a nested BEGIN..END
has to be used:

PROGRAM YingYang;
VAR
| : INTEGER;
BEGIN
WRITELN{‘Watch this!’);
FOR 1: =1 TO 10 DO
BEGIN
WRITELN(‘Ying');
WRITELN(‘Yang')

END;
WRITELN('That’s all folks.")
END
The two statements between the

second BEGIN..END are considered as a
compound statement i.e. treated as one.
This example also demonstrates the use of
identation. This is NOT compulsary, but it
does make the program easier to read and




follow through logically. The normal rule
of thumb is that when nesting occurs
{more BEGINs) you indent, and as the
END is matched on the same column
indentation occurs:

BEGIMN
statements
BEGIMN
statements
BEGIN
statements
END
END
END

Procedures and Functions

Tables one and two list the standard Pascal
reserved words as well as pre-defined
procedures and functions. There are not
many, but they are pretty powerful. Pascal
provides the features to define your own
procedures and functions made up from
existing procedures and functions.

In essence, procedures and functions
are mini-programs. They may have their
own declarations and program blocks just
like the main program. Although similar,
there are a couple of differences between
the two. Procedures do not have to have a
parameter passed to them, although it is
possible to pass parameters to and from
procedures. Functions on the other hand,
must have a parameter and can be used in
comparisons whilst procedures cannot.

Here is an example of a program that
uses a procedure. All it does is print the
numbers one to 10, 10 times:

PROGRAM Test;
VAR
| : INTEGER; e
PROCEDURE Count;
VAR
| : INTEGER:
BEGIM
FOR 1:=1 TO 10 DO
WRITE(1)
END;
BEGIMN
FOR I:=1TO 10 DO
Count
END

Motice that the procedure and the main
program use a variable with the same
name. This is OK, because variables are
local to procedures and functions. Also
note that the procedure ‘Count’ is called
from the main program just like any other
procedure (no line numbers like Basic!).

A function is declared in a similar
manner, although its operation is
different:

PROGRAM Table;
VAR

| : INTEGER:

FUNCTION Square (N :
INTEGER;

INTEGER)

BEGIN
N:=N*N
END;
BEGIN
FOR 1I:=1-TO 10 DO
BEGIN
WRITE(l);
WRITELN(Square(l))
END;
END

In the example, | have used the function
‘Square’ directly, but as with normal
functions it is possible to pass the result to
a variable,

Control Structures

Commodore Basic is a bit limited as far as
control structures are concerned. Pascal
on the other hand, offers the programmer
some very elegant means of controlling
program flow.

One control structure which has
already been covered in the examples is
the FOR..DO loop, which is similar to the
Basic FOR..NEXT:

FOR i:=1TO 10 DO
WRITELN(I);

DOWNTO is used to reverse the loop:

FOR I:=10 TO 1 DO
WRITELM(1);

To include more than one statement
within the loop boundaries, a compound
statement is used:

FOR I:=1TO 20 DO
BEGIN
Statement;
Statement;
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Statement
END;

One last point about a FOR..DO llop is
that unlike Basic, Pascal does not like the
index (the variable after the FOR) to be
altered within the loop itself.

Probably the major drawback with the
FOR..DO type of loop is that you have to
specify an end to the loop. That is, a
FOR..DO loop must have fixed
boundaries - even if passed by variables.
Pascal offers a couple mare control
structures which are more flexible.

The first of these flexible control
structures is REPEAT..UNTIL:

REPEAT
A=A+
WRITELMN(A)

LUNTIL A=10

Motice that A would have been
initialised before entering the REPEAT
loop. Also note that compound
statements do not have to be used.
Instead, statements are merely separated
by the semi-colon. Can you see why thisis
the case?

You can see from the example that a
boolean test is performed after the
UNTIL. Any of the boolean operators can
be used in this test including * *, '="and so
on. The maost important point worth
remembering about the REPEAT..UNTIL
loop is that the statement(s) within it will
be performed at least once. This is
because the test is done at the end of the
loop.

The second ‘ever-so-flexible' control
structure is the WHILE..DO loop which
takes the following form:

WHILE level desirable DO
BEGIN
level :=level+1:
mix

END;

Notice that the boolean test is performed
before any statements are executed so
that if the boolean test is false no
statement will be executed. A final point
to note is that, unlike the REPEAT..UNTIL
loop, multiple statements must be treated
as compound statements i.e. with a
BEGIN..END.,

The final control structure to be
considered is the CASE statement. This is
used in situations where the number of
alternatives is greater than two. It is best
understood by example;

CASE month OF
T:WRITELN('January’);
2:WRITELN(‘February’):
3:WRITELN('March’);

12:WRITELMN('December’)

END;

In the example the variable ‘month’ has a
certain value. Depending on what that
value is, perform a different action. That is
exactly what the CASE statement does. If
‘month’ is equal to five, then ‘May’ will be
printed, and so on. T
Oxford Pascal

Oxford Computer Systems

Disk

Not all compilers produce native machine
code, some produce what is known as P-
code. The version of Pascal from Oxford
Computer Systems does just that. The
result is an executable program that
doesn’t run very fast. However, it should
be noted that there are numerous Pascal
P-code compilers because they are easy to
implement.

Although Oxford Pascal is quite
expensive, you do get a lot for your
money. First, it follows the Pascal standard
almost to the letter. Because of this it
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could be used as a serious Pascal training
tool.

A major problem with disk based
compilers is the time it takes from writing
the program to running it! Because of this,
Oxford Pascal offers two methods of
running Pascal programs.

The first method is to use the resident
compiler. This is the default option when
the compiler is first loaded. In this mode it
is possible to write, amend, compile and
run a Pascal program without having to
access the disk drive. This allows learners
to get their feet wet and generally muck
about.

The second method of operation is
disk mode. Here, a program has to be
developed in the standard method. That
is, entered, saved to disk, compiled and
re-edited if any errors occur. This mode
does offer numerous advantages though.
Programs can be much larger as
compilation is from disk. Other
advantages include data file handling, the
availability of the full compiler syntax,
external procedures and so on. Object
code can also be converted to run as stand
alone code.

Machine dependant features include
a form of peek and poke, colour and
sound and some graphic commands.
Most notable of these is the window
command that allows the screen to be
split between the high-resolution graphic
screen and the text screen.

Pascal 64

Orpheus Ltd

Tape

Pascal 64 and Oxford Pascal are so similar
in many ways that most of the comments
in these reviews apply to both packages.

As with Oxford Pascal, Pascal 64 offers
an almost complete definition of Pascal as
defined in the User Manual and Report by
Wirth & Jensen. It is however, a cassette
version and does not produce stand alone
code (i.e. does not have a disk mode).

The Pascal source is entered in an
editor which is very similar to the standard
Ch4 editor.

There are a few differences and
additions. Namely, source code can be
entered with indentation, thus showing
the program structure. Additions to the
standard editor include commands such
as search and replace, auto line
numbering, renumber, delete and so on.

The source program can be compiled
with or without a listing, which can be
directed to the printer. The object code
can then be run and/or saved to tape. But
as stand alone programs cannot be
produced, it is necessary to have the
compiler in memory when running any
object code.

Additions to the standard are similar to
what Oxford Pascal offers. But the general
purpose DRAW command in Pascal 64 is
much faster (see benchtests). Additional
features include sprite handling, the
ability to read a light-pen and the joystick

ports.

Both Oxford Pascal and Pascal 64 have
common faults. First, both packages are
slow (see benchtests). In fact neither of
the two compilers is that much faster than
Basic. This is a great pity as one of the
advantages of Pascal is its speed.

Other problems include flickering of
the high-resolution graphics screen. But
the biggest fault is that this screen is
divided into 250 by 200 pixels, why not the
full 3207
Pascal 64
First Software
Disk
When | first heard about this package |
though; “Great, a true Pascal compiler.”
However, after using it | have mixed
feelings; it's both very good and really
awful.

The package consists of a disk and 70m
page poorly written manual/user guide.
The software was written by a German
company called Data Becker and the text
of the manual and software have suffered
through translation!

The compiler is very disk intensive and
takes about three stages before a program
can be run. The tasks involved in
developing a program with this package
are; write the source, compile the source,
link the object code and save object code
to disk. On the good side the compiler
produces compact stand-alone code, but

don't expect to achieve that in five
minutes.
The biggest let-down with this

package is the first stage of producing a
program. There is no editor and it is
necessary to enter the source code using
the standard editor. Not only is this a
bother (there are no extra editing
commands), but it is a disaster. The reason
for this is simple. Part of the ‘beauty’ of
Pascal is the ability to write programs that
are indented. This makes the program
look neater, easier to read and identify.
Because Pascal 64 requires the source to
be entered using the standard '64 editor
no indentation is allowed (unless spaces
are preceding by a ’;” which makes the
source look- ugly!).

Another weird thing about the
package is that all Pascal keywords must
be followed by a space character. This is
non standard, and the more experienced
programmer will be frustrated by this,
whilst the beginner will pick up a bad
habit. Why a space is required, is beyond
me.

Although the review so far has been
negative, things get better after the
source has been entered. Once the code
has been compiled and linked a machine
code file is produced and can be run
stand-alone.

The compiler itself is the best of the
three packages reviewed, offering more
advanced features. These include com-
prehensive file handling, external
procedure support, high-resolution plot,

sprite command etc.

An integer command enables faster
execution if only integers are being
handled. Another impressive feature is
the ability to run a procedure as an
interrupt. The constraints on this are
rather limited, but it could be useful.

Table 1 — Pascal Reserved Words

Here is a list of Pascal reserved words.
Note that this list is the required set of
words and that some versions may have
more - but not less.

AND, ARRAY, BEGIN, CASE, CONST,
DIV, DO, DOWNTO, ELSE, END, FILE,
FOR, FUNCTION, GOTO, IF, IN, LABEL,
MOD, NIL, NOT, OF, OR, PACKED,
PROCEDURE, PROGRAM, RECORD,
REPEAT, SET, THEN, TO, TYPE, LINTIL,
VAR, WHILE, WITH

Table 2 — Standard Functions and
Procedures

Every version of Pascal should have the
following functions and procedures (with
the possible exception of NEW and
DISPOSE). All implementations of Pascal
on the 64 have more pre-defined pro-
cedures which deal with colourand so an.
Note that the brackets indicate an
argument.

GET(), PAGE(), PUT(), READ, READLN,
RESET(), REWRITE(), WRITE, WRITELN,
ABS(), ARCTAN(), COS(), ESCP(), LN(),
SIN(), SQR(), SQRT(), EOF(), EOLN(),
oDD(), CHR(), ORD(), ROUND({),
TRUNC(), PACK(), UNPACK(), NEWI),
DISPOSE(), PRED(), SUCC|)

Summary

If you intend to learn computer science
then | would strongly recommend that
you get a Pascal compiler for your 64.
Pascal has a small amount of reserved
words, yet many of the up and coming
fifth generation languages incorporate
Pascal-like structures.

As far as recommending one of the
three packages | can only suggest this.
If you wish to learn Pascal, then Oxford
Pascal is by far the best. Even though
‘Orpheus’ Pascal '64 is very similar, the
disk operation within Oxford Pascal is a
must. However, Oxford Pascal is abit
pricey, so Orpheus’ Pascal 64 would be a
very good second.

For the more experienced
programmer | would recommend First
Publishing’s Pascal 64. Even though the
user interface and daft syntax require-
ments are off-putting. | say this because
the results are quite fast, and it does have a
number of advanced features not found
in the other packages.

David Janda is prepared to discuss this
subject further through electronic mail.
He can be contacted on the following

One-To-One: 13419001
Prestel: 919992677




BORED WITH SHOOT’EM UP SPACE INVADERS ?

VENTURE SO UNKNOWN...

Enter the world of computer adventure. Each adventure takes several weeks to master providing
hours of fascination and intrigue. You must use your imagination and logic to unlock the
mysteries of each adventure. Map shills are essential since each Sierra adventure contains over a
hundred full-colour computer generated images which lead you In every direction. You' need to
mister up all your wit and logic and perseverance for each Séerra adventure wil prove a test to
your Imagination and ingenuity .

THE WIZARD AND THE PRINCESS

Become the hearty and steadfast adventurer who rescues the fair princess from the dreadful
wizard, Harlin. He has taken her to his towering castle beyond the great mountains. You must
outwit and outmanoeuvre the mystical power of the wizard which has grown dark and potent
through time. Begin your adventure in the village of Serinia, but take heed, everything ts not as it

may appear. .
ULYSSES AND THE GOLDEN FLEECE

Pratected by the gods, the ‘Golden Fieece, legendary treasure of ancient miytholoagy, has been
kept from man for many decades. Many valiant men have attempted its recoveny, but none have
been successful in possessing it for any length of time
As Ulysses you are assigned to the task of retrieving the ‘Golden Fleece’ and return it to

the King. You set sail from Anclent Greece and on your voyages encounter many of the foes
that troubled your predecessors; the wicked Sirens, the one eyed Cyc lops; Pluto,
mythical god of the under-
world and other deadly Ny
enemies. Legend acclaims :
Ulysses as the most daring
and skilled seaman of all time.

Clad in a pocketed Toga
and chain amowr, it's
up to you to prove itl

MISSION ASTEROID

A terrible tragedy Is about to happen.. An asteroid of Incredible size s headed for 3 direct collision
with the earth. The predicted Impact could destroy all life—unless something is done quickly.

It’s your duty to fly to the asteroid in a brave attempt to alter its course. But time s of the
essence| You must travel quickly and carmy out your tasks precisely if disaster Is to be avoided,
You have a predetermined time in which to achieve your objective. Be quick and careful. . .
the future of the earth ts in your hands alone!
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All American Adventures Limited, DISK ONLY
Unit 10, Parkway Industrial Centre,
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This month we begin

a new series by Steve
| Carrie. When you've
collected all three
parts you'll have a full
| machine code
development system.

_ THE AIM OF THIS SERIES OF
‘ programs is to provide the

reader with a set of tools to aid
in the production of 6502
machine code programs on a
C64 suitably equipped with
a1541 disk drive.

There are three separate
programs; a Machine Lang-
uage Monitor/Editor, a Macro
Processor and an Assembler.
The Monitor is essentially the
control program from which
the other two may be called
i upon to process source code

written using the Editor.

The Macro Processor is not
a full implementation since it
does not handle conditional
processing. However, it does
allow sections of source code
to be written asa “‘macro’’ with
parameters for later inclusion
in source code programs.

The Assembler is a two-pass
type which produces an
executable disk file which may
be loaded into memory by
using a simple Basic command:

LOAD “filename” 8,1

The programs are disk-
based since it was necessary to
have the random access and
reliability that a disk drive
affords.

I will first deal with the
Monitor/Editor program and
then the Macro Processor and
Assemnbler in turn.

The Monitor

The four Basic listings, when
loaded and RUN in sequence
1-4 will POKE the complete
_ Monitor/Editor program into
| memory. Each listing contains
|
|
|

REM statements to show
18 where the various sections of
code begin and end. | suggest

that you type in and save all
four programs before you
attempt to generate the code.
A word of caution here; check

Monitor Command Summary

Command
+pC,5r,aC,XI,YT,5P

*addr,byti,...byt8

|
M addrl,addr2
R

X
G addr

T addr1,addr2,addr3

F addrl,addr2,byt

Description

input processor register values.
The R command outputs a similar
format allowing free use of the
Ck4 screen editor.

input 8 consecutive byte values
into memory starting at addr.
The M command outputs a
similar format allowing free use
of the C64 screen editor.
initialises, performs a warm start.
display contents of memaory
between addr1 and addr2.
displays processor register
values.

exits to Basic command mode.
restores processor register values
and begins execution at addr.
copy the contents of memory
block addr - addr to a block
startling at addr3.

fill the memory block addr1-
addr2 with the value byt.

Note that in the above commands, the value byte may be
given in ASCII format by preceding the character by the
apostrophe ( ). For example, F 5000,6000, A will fill the
block 5000-6000 hex with the value 41 hex, the ASCII

code for “A".

L filename

loads a file into memory at its
original address.

s filename addr1,addr2save the memory block addr-

addr2? to a disk file with name
filename. Filenames should not
contain spaces.

Monitor Command Summary — Multiple

RESET

DIR

CAT

DERR

INIT
COMPACT

_Letter Group
causes the machine to cold start
displays current disk directory
displays current disk directory
displays disk drive status
initialises drive (disk 1 command)
validates disk (disk V command)

FORMAT diskname,ID formats disk (disk N command)
COPY filename=copies a file (disk C command)

filename

RENAME filename=

filename

SCRATCH filename

HEX
DEC
TTY
VDU
EDITOR

renames a file (disk R command)

deletes a file (disk $ command)
sets default 1/0 mode to hex
sets default 1/O mode to decimal
defaults output device = PRINTER
defaults output device =SCREEN
enters Editor mode

|

MACH 1

your typing carefully as no
checksum facility is provided.

When all four are ready to
be RUN, load and execute
them each in turn then give the
following Basic direct
command:

POKE43,0:POKE44,130:POKE
45,128:POKE46,142:SAVE"
MONITOR" 8,1

Having done this, type:
POKE43,1:POKE44,8: NEW

You should now have a
copy of the actual program on
disk and are ready to test it out.

Testing the Monitor

Enter the monitor by issuing
the direct Basic command:

SYS 33280

You should be given the
message:

COMMODORE 64 UTILITY
SERIES.

MONITOR EDITOR O.5. V1.2
(C) 1985 5.D.C.

followed bya* " promptand
a flashing cursor. You are now
in Monitor command mode. It
is from this that you will com-
mand most of the functions of
the Monitor/Editor and the
other programs.

A summary of commands is
given later but for now try the
following commands.

Type DERR followed by
return. The disk status is given
on screen in a form similar to:

DISK DR. :0, OK,0,0

where DISK DR. indicates that
this is a disk status report.
Machine reports are prefixed
by MACHINE.

Now type DIR. The
directory of the current disk
will be displayed on screenina
format similar to that obtained
by using the more usual Basic
method LOAD"$" 8.

=|==|=|=|=|=|==|=|=|===.f
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Mote that some commands,
such as COPY and RENAME
automatically produce a disk
status report to show whether
or not the command has been
carried out successfully.

The formats of the disk
commands SCRATCH, COPY
etc. are the same as are givenin
the 1541 disk users manual.
Note that in all cases, spaces,
and not quotes, are required
around filenames. For
example, the command to save
a block of memory to disk is S.
Thus the format is:

5 filename addr1,addr2
and not
5 “filename"” addr,addr2

Now type |. This will
perform a warm start into the
monitor. If you type X, the
machine will re-enter BASIC.
To get back into the Monitor,
simply type the SYS 33280
command again.

One thing to note is that
the 6502 BRK vector is now set
to jump into the monitor. This
means that you may insert BRK
instructions into your machine
code programs to act as STOPs
for debugging purposes. Tosee
the effect of this, type the
following:

POKE2,0:5YS 2

A zero byte is the code for
the 6502 BRK instruction. You
will be given the entry message
as before but this time it will be
preceded by:

**BREAK**

indicating that a BRK
instruction was encountered
during execution of a machine
code program.

Any other words typed in are
assumed to be “external”
commands i.e. disk files which
act as commands. The
programs MACRO and
ASSEMBLER are examples of
these. When you want to call
the Macro Processor for
example, assuming you called
the program MACRO, you
simply type MACRO plus a
couple of filenames and the
Macro processor will be loaded
and run. An external command
is assumed to begin at address
9000 hex. Therefore, if you
want to write a program to act
a5 an external command, it
should have a start address of

Auto line numbering this is a
useful feature since it does away
with the need to type in line
numbers. Two formats are valid,
1 A : start 10, increment 10

2 A10,20 : start 10, increment 20
Format 2 may of course use other

Delete lines there are two
methods of line deletion:
1 The usual Basic method, type a

2 The D command. An example
would be D20-60 which would
delete lines 20 through to 60.
Renumber lines this simply re-
numbers the lines of a source
code program. The format is the
the same as for the A command.
List program lines - the RUN/
STOP key may be used to termin-
ate the listing. If a line number is
supplied, listing will commence
from that line e.g. L200 will begin
listing at line 200.

Merge file - the format is Mfile-
name. The file named will be
merged onto the end of the file
currently in memory.

Scratch (delete) a file - this is
similar to the Basic command

Initialise - re-enter editor
deleting any file currently in

Exit editor - there are three for-
mats for this command.

Editor Commands

Command Description
A

numbers.
D

line number.
R
L
M
S

NEW.
1

memory.
]
TR € : save file and exit.
2% : save file without save.
3 *filename : save file with a new name and exit.

9000 hex.
execution,

the end of
IMP %8200

Assembler expect to find their
source code arranged in these

instruction will cause are-entry
to the monitor.

The Editor

The Editor is provided so as to
allow preparation of source
code in the correct format for
the Macro Processor and
Assembler. The basic idea
behind the Editor screen
format is that source code
symbols, operands and
mnemonics all have defined
areas in a source line. These
areas are known as FIELDS and
both the Macro Processor and

fields.

On a normal Cb4 screen,
there are 25 rows of 40
characters. The editor arranges
the screen such that there are
four fields of 10 characters each
numbered one to four starting
at the left side. Since the
normal screen editor will
accept up to B0 characters i.e.
two lines of text, the last field-
field four - may extend for up
to a maximum of 50 characters.
Field one is only used by the
Editor to accept and display
line numbers. It is not actually
stored in the final source

program. Field two is the
SYMBOL or LABEL field, field
three is the INSTRUCTION or
MNEMONIC field and field
four is the OPERAND field.

The functions of these fields
will become clearer as we go
on to explain the Macro
Processor and Assembler.

A typical Editor screen
layout is shown below. The top
line is for guidance only and is
not on screen.

FIELD 1 FIELD 2 FIELD 3 FIELD 4

1000 LABEL1JSR  DELAY
1010 LDA $40
1020 ASL A

If you're wondering how
you are going to keep all the
field entries in the right places
then read on. When in edit
mode, the function key F1 is
used as a TAB key. When
pressed, it will advance the
cursor from its present position
to the start of the next field. For
example, suppose the line 1000
in the above example was
being typed in. The line
number would be typed in and
the F1 key pressed. The cursor
would be advanced to the start
of field 2 - the L of LABEL1.
Pressing: F1 again would
advance the cursor to the start
of field 3 - the ] of JSR and so
on.

This feature coupled with
an auto line numbering facility
makes for easy code entry.

Other facilities include line
renumbering, block line
delete, source code file
merging and single line delete.
A program is entered in a
similar fashion to a Basic
program with the line
numbers. These numbers are
for editing purposes only and
do not affect the final object
code generated by the
assembler. All the normal
Commodore screen editing
facilities are supported by this
editor.

Entering and Leaving
the Editor

While in Monitor command
mode, enter the command
EDITOR. The message EDITOR.
ENTER FILENAME will appear.
You should enter the name of
the file you wish to use. If the
file exists on the current disk
the Editor will read itinand you
will be able to work on it. If
however the file does not exist
on the current disk, the messge

E
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NEW FILE will be printed. In
both cases, a flashing cursor
(no prompt) will signify Editor
command mode.

Before going on to explain
the Editor commands, a word
or two about leaving it. The
name entered as the filename,
is stored by the editor. At the
end of the editing session the
user may simply enter the
command * and the file is saved
back to disk. An auto disk
validate is carried out.

This is done to prevent
problems associated with the
1541 " 0:" bug. In some cases
it may take a long time to
validate a disk especially if it is

getting dull. Some of you may
find this a bit of a nuisance but |
personally prefer it to a
corrupted disk. If you want to
do away with this facility, refer
to listing seven which contains
details on removing it.

(see Editor Commands).

When you have the Macro
Processor and the Assembler
complete, | will give some
programming examples to let
you get used to the operation
of the Editor and its formats.
Next month | will give listings
of the Macro Processor and a
description of Macros and
Macro processing.

o rrrr—

S REIN =% JLMP

20
2,76,17

B,16,1%1

L E & &

i

Jb

- ..

6,0,83,
50 DATA 82,69
0,67,65,84,0
60 DATA
77,65,84,0,73,78
70 DATA
8,65,77,69

8,73, 84
100 DATA
W 0 7 55
110

S, Loy

DATA 248,

135,91, 138,
140 DATA

TABLE **
E EEH L2 222 L2 2 X2 22 3
10 DATA 76,114,137,76
31,135, 76,189,134,76,139,132, 76

DATA 156,132,76,94, 132
.132,76,35,132, 76
30 DATA 132,76, 1089

FY RE] 50 20 0 0000 000 20 06 06302 20 0030 00 2

35 REH #*#* COMMAND & MESSAGE TABLES

REH L2 22 22 22 2 s sy sy

40 DATA 77,0,82,0,71,0,84,0,70,0,7
0,43,0,42,0,73,0,88,0
,B3,69,84,0,68,73
,B83,67
B8ez,65,84,67,72,0,70,79, 82,
s
B4,0,67,79,80,89,0
,0,84,89

80 DATA BO,E69,0,67,79,77,B0,65,67,
B84,0,68,69,82,82,0 i
90 DATA 72,69,88,0,68
,79,82,0,86
&8, 85,0,84,84,89,0, 255,83
114,134,50, 134
133,6,130,3,130,208,1
33,171,133,114,137,158, 134,226, 252
120 DATA 189,136,188, 136,57,135,60
,135,101,135,63,135
130 DATA 98,135,9,133
150,136,156,136,13, 10
67,79,77,77,79
9,32,54,52,32,85,
150 DATA 76,73,84,89,32,83,69,82,7
3,69,83,46,13,10,77,79

3% /7.3

,152,135, 76, 1
,76,51,13

45
,135,76,18,135,7

, B2,

i - - By

83,67,0,68,56

,66,135,46,136
, 223,135, 226,

Bl 73,86

o srrr—

160 DATA 78,73,84,79,82,32,69,68,7

3,84, 79,82,32,79,46,83

170 DATA 46,32,86,49,46,50,13,10,4

0,67,41,32,49,57,56,53

180 DATA 32,83,46,68,46,67,46,13,1

0,13,10,0,13,13,10, 42

190 DATA 42,32,66,82,69,65,75,32,6

.78, 84,82,89, 32,42, 42

200 DATA 13,10,0,42,79,75,46,13,10
'0.13,10,78,69,87,32

210 paTA 70,73,76,69,13,10,13,10,0
'13,10,69,68,73, 84,79

220 DATA 82,13,10,0,13,10, 42,42, 689
“g2.82,79,82,42,42,13

230 DaTA 10,0,13,10,77,65,67,
78,69, 32,58, 32,0, 68

240 DATA 73,83,75,32,68,82,32,58,3
2.0,13,10,32,32, 22, 32

>%0 DATA 80.67,32,32,83,82,32,65,6

7,32,88,82, 32, 8382, 32

560 DATA 83,80,13,10,62,43,32,0,13
'10,69,78,84,69, 82

EEH REM imlmti#tiﬁntiluﬁﬂﬁ###mﬁanm
W .

265 REM *=* INPUT EUVALUATION SUBRT.
" -

26E REM prgegegrgegegngegrr T T T T LT T T L L L 2

- - -

270 paTa 32,70,73,76,69,78,65,77,6

a,32,0,238, 64, 48,58, BE o

280 DATA 138,173,76,247,183,201,48
“144,18,201,71, 176, 14,201,58, 176

230 DATA 3,41,15,96,201,65,144,3,2

4965 8. 76, 78, 178,32, 121

300 DATA O,32,181,131,72,32,115,0,

32, 24,130, 144, 20, 104, 10, 10

310 DATA 10,10,133,2,32,121,

g1,.131,5,2,133,2, 76,115

320 DATA O.104,133,2,96,32,206,131
165, 2, 133,20, 32, 121,0, 32

330 DATA 24%,130,176,1,96,32,206,13
1.165,20, 133,21, 165, 2, 133,20

340 DATA 96, 32,27,130,144,1,96,201
B5.144,6,201,71, 176.2,56

350 DATA 96,24,96,201, 48, 144,250, 2
01,58, 176, 24§, 56,96, 32, 19,177

350 DATA 144, 241,96,169,0,133,20,1

33,21,32,121,0,201, 39,208, 6

370 DATA 32,11%,0,133,20,96,173,17

&,E,E%D,H,?E,E&S,lBl,HE 121

380 DATA 0,76,175,131

1000 FORS=33280 TO 33875

1010 READA:POKES,A

1020 NEXT

i A

0,32,1

1030 PRINT”FINISHED”




I Monitor Part 2

S REM ** QUTPUT SUBROUTINES **

E EEM b B B B L R L R R R R ey

10 DATA 169, 32,76,210,255, 169, 44,7
6,210,255, 169,13, 32,210, 255, 169

20 DATA 10,76,210,255, 169, 147, 76, 2
10,855, 72, 74, 74, 74, 74, 32, 129

30 DATA 132,32,210,255, 104,41,15,3
2,129,132,76,210,255,201, 10, 144

40 DATA 3,105,54,96,9,48,96,173,17
4,2,240,8,152,32,109, 132

S0 DATA 138,76,109,132, 152, 76, 205,
189,72,173,174,2,240,4, 104, 76

O DATA 109,132,104,134,253, 132,25
4,170, 163,0,32, 205, 189, 164, 254, 166
70 DATA 253,96, 169,65, 160, 5, 162, 15,
140,32,208, 141, 134, 2, 142, 33, 208, 96

'}'Li- REN LA A A S EE S S LT LT R T
LA S 2

75 REM ** ERROR HANDLING #*=*
TE REM #0030 0 0 30 300030
. w

80 DATA 138,16,3,108,2,3, 72,32, 190
, 138,169, 98, 160, 131

S0 DATA 32,30,171,104,10,170, 169, 1
28,133,157,189, 38, 163, 133, 34, 189
100 DATA 39,163,133, 35, 32, 204, 255,
169,0,133,19, 32,220,170, 160, 0

110 DATA 177,34%,72,41,127,32,71,17
1,200, 104, 16, 244, 32, 122, 166, 32

120 DATA 18,130,108,2,3,32, 18,130,
169,111,160,131,32,30, 171, 162

130 DATA 15,32,198, 255, 32, 228, 255,
32,210,255,201,13, 208, 246, 162, 0
140 DATA 32,198,255, 32, 18,130, 108,
B

1L£|-1 EEM LA R B B E B R T TR TR ey
e

14S REM ** MONITOR 0.S. SUBRT.
TUE REM w0 0 e e o o o o 3630000000
-

149 DATA 169, 122,160,131,32,30,171
150 DATA 172,168,2,174,167,2,32, 12
,130,162,0,32,89, 132, 189, 165

160 DATA 2,32,15,130,232,224,5, 208
,242,32,18,130,108,2.3.32

170 DATA 21,130,165, 20,133,251, 165
,21,133,252, 32,253,174, 32,21, 130
180 DATA 32,18, 130, 169,62,32,210,2
55,169, 42, 32,210, 255, 32, 84, 132

150 DATA 164,252, 166,251, 32, 12,130
,160,0,32,89,132,177,251, 32, 15

200 DATA 130,200,182,8, 144,243, 32,
225,255, 240,22, 152,24, 101,251, 133
210 DATA 251, 165,252,105,0, 133, 252

, 197,21, 144,197, 165,251, 197, 20, 144
220 DATA 191,32,18,130,108,2,3, 32,
21,130, 165,20,133,251, 165, 21

230 DATA 133,252,160,0,132,90,32.2
53,174, 32,21, 130, 164, 90, 165, 20

240 DATA 145,251,200, 132,90,192,8,
144,235,108,2,3,32,21, 130, 165

250 DATA 20,166,21,141,167,2,142,1
68,2, 162,0,134,253, 32,253, 174

260 DATA 32,21,130, 165,20, 166, 253,
157,169, 2,232, 134,253,224, 5, 144

270 DATA 234,108,2,3,32,21,130, 165

,20,166,21,133,251, 134, 252, 32

280 DATA 253,174,32,21,130, 165, 20,
166,21, 133,253, 134, 254, 32,253, 174
290 DATA 32,21,130,160,0, 165,20, 14
5,251,230,251, 208, 2,230, 252, 165
300 DATA 251,197,253, 208,240, 165,2
52,197,254, 208,234, 108, 2,3, 32, 21
310 DATA 130, 165, 20, 166,21, 133,251
,134,252,32,253,174, 32,21, 130, 165
320 DATA 20, 166,21, 133,253, 134, 254
,32,253,174,32,21,130,160,0,177
330 DATA 251, 145,20,230,251, 208, 2,
230, 252,230, 20,208, 2,230,21, 165
340 DATA 251,197,253,208,234, 165,2
52,197,254, 208, 228, 108, 2, 3, 32, 121
350 DATA 0,240,13,32,21,130, 165,20
166,21, 141,167,2, 142,168, 2

360 DATA 174,173,2,154,173,168,2,7
2,173,167,2,72,173,169,2,72

370 DATA 173,170,2,174,171,2,172,1
72,2,64, 169, 139, 162, 227, 141, 0

380 DATA 3,142,1,3,169,131, 162, 164
,141,2,3,142,3,3,174,173

390 DATA 2,154,169, 128,133,157, 76,
123,227

I-tUD RE” L 2 2 b 2 2 2 8 2 RS R R TR LR
LA 2

1000 FORS=33875 TO 3IW43=
1010 READA: POKES, A

1020 NEXT

1030 PRINT”FINISHED”

N
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I Monitor Part 3

S FENM W W NG A
LR

6 REM I/0 SUBROUTINES

7 FER AW WA G WA
- .

10 DATA 32,121,0,162,0, 164,122,132
'93,185,0, 2,240, 15,201, 32

20 DATA 240,11,200,232,224,50, 144,
241, 162,23,108,0, 3,132, 122, 224

30 DATA O,208,5,162,8,108,0, 3, 164,
93,96,32,9, 130, 134,2

40 DATA 152,170, 169,58,202,157,0,2
,202,165,94,157,0,2, 134,94

50 DATA 166,2,232,232,134,2, 165,94
133,90, 169,2, 133,91, 164, 2
60 DATA 169,0, 145,90, 96, 169,
,8,160,15, 32, 186,255, 169, 0

70 DATA 32,189,255, 76,192,255, 169,
15,76, 195, 255, 162, 15, 32, 201,255

B0 DATA 165,94, 160,2,32,30,171,162
,0,76,201,255, 169, 83, 44, 169

30 DATA 78,44, 169,67,44, 169,82, 133
.94, 32,232,134, 32,40, 135, 76

100 DATA 9,133,141,70,2,169,0,141,
71,2,169,1,133,2, 169,70

110 DATA 133,94, 76,40, 135,

4,169,73,32,79,135,108,2,3
120 DATA 32,9,130,138,72,152,170,1
o4,160,2,76, 189,255, 169, 1, 162

130 DATA B,160,1, 76,186,255, 32, 33,
130, 32, 122, 135, 169, 0,32,213

140 DATA 255, 144,5,162,4,108,0,3,1
08,2, 3,32,33,130, 32,122

150 DATA 135,169, 32, 32,255, 174, 32,

21,130, 165,20, 166,21,72,138,72

160 DATA 32,253,174, 32,21,130, 166,
20, 164,21, 104,133,221, 104, 133,20
170 DATA 165,1,41,254,133,1,169,20
32,216, 255,80, 165,1,9,1

180 DATA 133,1,40.144,5,162,24,108
'0,3,32,183, 255, 208, 246, 108

180 DATA 2,3, 169,255, 44, 169, 0, 141,
174,2,169,51, 160, 131,32, 30

200 DATA 171,108,2,3,32,207,255,72
‘32,183,255, 41, 64,208, 2, 104

210 DATA 96,104, 162,0,32,198,255, 1
69,2,32,195,255, 108,2, 3, 169

220 DATA 2,162,8,160,2, 32, 186, 255,
32,33, 130, 24, 32, 192,255, 176

230 DATA 11,32, 183,255,208,6,96, 16
2,2,76,198, 255, 162,4,108,0

240 DATA 3,32,12,136,32,204,255, 32
131,136, 32,241, 135, 32, 241, 135

1516

169,86,4

250 DATA 32,241,135,32,241,135, 32,
241,135, 32,241, 135, 160,0, 32, 841
260 DATA 135,48,251,153,0,2,200,20
1,0,208, 243, 32, 204, 255, 32, 120

270 DATA 136,169,0,160,2,32,30,171
32,18, 130, 32, 204,255, 32,131

280 DATA 136, 32,225,255, 240, 140, 16
0,0,76,61,136,173,175,2,208,1

290 DATA 96, 162,200, 76,201,255, 162
,2,76,198, 255, 162,0,142,175,2

300 DATA 32,201,255, 169,200, 32,195
. 255,96,32,136,136,108,2,3

310 DATA 169,200, 141,175,2, 162

T L RRE 000 0 o oo o o o0 000030060006 30000 0
L2 2 X

312
FOR
313
314
315
316
317
D
318
i
319 DATA 160,1,32,186,255,1693,0,32
189,255

320 DATA 169,4,141,147,2,32,192,25
5,162,200, 32,201,255, 108,2,3

330 DATA 32,136, 136, 169, 36,133,251
. 169,48, 133,252, 169, 2, 162,251, 160
340 DATA O, 32,189,255,169,1,162,8,
160,0, 32, 186, 255, 32, 192, 255

350 DATA 144,10,72, 165, 184,32, 195,
255,104, 76,9, 133, 160,3, 132, 183

360 DATA 16B, 184,32, 198,255, 32,207
. 255,133,87, 32, 183,255,208, 105, 32
370 DATA 207,255,133,88, 32,183,255
208,95, 164, 183, 136, 208, 224, 132,18
3

380 DATA 32,207,255, 72, 32,183,255,
170, 104, 224,0, 208,75, 164, 183,192
390 DATA B80,176,69,153,0,2,170,240
.4, 230,183,208,227,162,0, 32

400 DATA 198,255, 166,87, 165,88, 32,
205,189, 169, 32, 32,210,255, 160,0
410 DATA 185,0,2,240,6, 32,210,255,
200,208,245, 32, 18, 130, 162,0

420 DATA 32,198,255, 32,225, 255, 240
1B, 32, 228, 255, 201, 32,208,5, 32

430 DATA 228,255, 240,251, 160,2,208
, 164, 162,0, 32, 198, 855, 165, 184, 32
440 DATA 195,255, 76,9,133

REM THIS IS THE DEVICE NUMBER

REM THE PRINTER
REM #ww

DATA 4

REM %ww»

REM CHANGE TO WHATEVER YOU NEE

FEM L2 2 2 R E 2 B B R L B & A b L b L B 3 R B L B L




= : Monitor Part 4

Gy
L2 1
445
HYE
L2 2
449 DATA 169,150, 162,137, 141,22, 3,
142,23, 3, 169

450 DATA 198, 162,132, 141,0,3,142,1
,3,169,219, 162,137, 141,2,3

460 DATA 142,3,3,234%,234,234,76, 18
B,137,104,141,172,2, 104,141,171
470 DATA 2,104,141,170,2,104,141,1
69, 2,104, 105,255, 141, 167, 2, 104

480 DATA 105,255, 141,168,2, 169, 28,
160, 131,32,30,171,76,114%, 137,32
490 DATA 182,132,169,1,141,174,2,1
69,130,162,0,134,51, 134,55, 133

500 DATA 52, 133,56, 169, 206, 160, 130
,32,30,171, 186,142,173, 2, 32, 182
510 DATA 132,169,0,133,157,32,35,1
35,169, 62, 32,210,855, 174,173, 2

520 DATA 154,32,96, 165, 134,122, 132
,123,32,115,0,201, 62, 240, 249, 201
530 DATA 0,240,219, 166,122, 134,93,
160,0,132, 2, 185,42, 130, 201, 255

540 DATA 240,65,201,0,240,25,221,0
,2,208,4,232,200, 208,236, 185

S50 DATA 42,130,240, 3,200, 208, 248,
200, 166, 122,230, 2, 76,8, 138, 189

560 DATA 0,2,32,19,177, 144,65, 1685,4
2,130,76,19,138, 165, 2, 10

570 DATA 134,122,170,189,152,130,1
33,20,189, 153,130, 133,21, 32,18, 135
S80 DATA 108,20,0, 165,93, 133,122, 1
69,2,133,123,32,18,135,32,33

530 DATA 130, 32,122,135,24, 169,0, 3
2,213,255,176,6,32,35, 135,76

600 DATA O, 144,162,4,108,0,3

1000 FOR S=34493 TO 35443

1010 READ A:POKES,A

1020 NEXT

1030 PRINT”FINISHED”

RE 9% 3000 a0 0006 0 0030000000 2000 30 20 00 206306 300 06

REM ENTRY POINT/MAIN LOOP

REM] %0 e e 2 o0 e 2 0 00 0 06 206 30 306 30 06 306 00 30 06 06

S5 REETT #9090 o o o o o0 o 0 0 O 0 0 06 0000
e
& REM EDITOR SUBROUTINES 1

TR E % 6 0 0
o ¥

10 DATA 162,10,160,4,189,0,2,232,2
00, 153,251, 1, 185,251, 1, 208

20 DATA 243,153,253,1,198, 123, 169,
255,133,122, 96, 120, 169, 116, 162, 138
30 DATA 141,4,3,142,5,3, 169,240, 16
2,138, 141,2,3,142,3,3

40 DATA 169,255,133, 129, 169, 104, 16
2,140, 141,20, 3, 142,21, 3, 169, 218

50 DATA 162,141,141,0,3,142,1,3,68
.96, 120, 169, 124, 162, 165, 141

60 DATA 4,3,142,5,3,169,32,133,129
,169,219, 162,137, 141,2,3

70 DATA 142,3,3,169,49, 162,234, 141
,20,3,142,21,3, 169, 196, 162

BO DATA 132,141,0,3,142,1,3,688, 96

ELJ: RE” L2 2 ST 2RSSR ESEE SR RN RN
L EF

85 REM =+ EDNITOR MAIN LOOP

86 REM L2 2 2 2 2 2 2 2 2 2 2 2T E R AT
i W s

89 DATA 108,2,3,32,35,135, 32

S0 DATA 18,135, 32,96, 165,134,122, 1
32,123,32,115,0, 170,240,237, 162
100 DATA 255, 134,58, 144,68,201,42,
208, 3, 76,252, 139, 201, 76, 208, 3

110 DAT& 76,88, 141,201,82,208, 3,76
, 241,140,201, 73,208,656, 32, 150

120 DATA 138, 76,91, 139,201, 68, 208,
3,76, 166, 140, 201,83, 208, 6, 32

130 DATA B80,140,108,2,3,201,77, 208
,3,76,178,141,201,65,208,6

140 DATA 32,228,141,108,2,3,108,0,
3,32,107,169, 32, 121, 0, 208

150 DATA 3,76,230, 140,76, 158, 164, 3
2,136,136, 169,73, 160,131, 32, 30

160 DATA 171,32,80, 140, 169,0, 141 ,1
74,2,169,152, 160,131, 32,30, 171

170 DATA 32,96, 165,134, 122,132, 123
,32,115,0,170,208, 3, 76, 109, 139

180 DATA 160,0,185,170,131,153,176
, 2,200,201, 255, 208, 245, 32, 33, 130
180 DATA 165, 183,201, 20, 144,5, 162,
23,108,0,3,160,0,162,3,177

200 DATA 187,153, 180, 2,200,232, 196
, 183, 144,245, 142,176, 2, 169, 180, 160
210 DATA 2,133,187,132, 188,202, 202
,202,134,183, 32,122,135, 32,143, 138
220 DATA 169,0,32,213,255, 144,13, 3
2,18,130, 169,58, 160, 131, 32, 30

E

=F==============



s T R e R R

C

:

230 DATA 171,76,101,135,32,18,130,

32.228,139,32,99, 166,108,2,3

>40 DATA 163,255, 160,1,145,43,32,5
1.165, 165, 34, 24, 216, 105, 2,133

550 DATA 45, 165,35,105,0,133,46,96
"160,1,177,43, 208, 3,76,66

560 DATA 140, 32,228,133,32,115,0,2
40,13, 201,33, 240,49, 32, 33,130

570 DATA 32,122,13S,76,39,140,32,1
22.135,173,1786, 2, 162,177, 180, 2

>80 DATA 32,183,255, 166,45, 164,46,
169,43, 32, 216, 255, 144, 3, 76,210
290 DATA 135,32,183,255,240,3,76,2
10,135

Eal REH rgegegegerrr e e 2R S S L L L L 2T LT L
L2 2 3

292 REM TO REMOVE AUTO-VALIDATE, R
EPLACE LINE 2395 WITH THIS

293 REM 295 DATA 234,23%,23%,234,<
3%

DL R 40000 00 0
-

295 DATA 169,86,32,739,135

2968 REM e T T T TR TL R R L L LR L R L
.

300 DATA 32,190,138,169,1,141,174,
2.32,18,130,76,114,137

30!.1 E‘EI"‘E lﬁﬂﬁﬂﬁ#ﬂiﬁ*ﬂﬁ##-ﬂlﬁﬁ‘Hﬂrl*ﬂ-l
EE =X

305 REM ** EDITOR SUBROUTINES 2
HDE REH froqreggegepegeger e F S 2 TR 2R L R L R L R R
L E 2 2 2

310 DATA 169,0, 168, 145,43, 200, 145,
43, 165,43, 24, 105, 2, 133,45, 165, 14,1

05,0,133

320 DATA 46,76,99,166,165,197,201,
64,208, 3, 76,49, 234, 201, 4, 208

330 DATA 249, 165,198,208, 245,56, 32
240,255, 152,56,233,10,176,252, 73
340 DATA 255,10S,1,170,232,160,0,2
o2,240,9, 169,29, 153,119, 2,200

350 DATA 76,139, 140,132,198, 162,96
160, 255, 136,208, 253,202, 208,248, 7
5

350 DATA 49,234,32,115,0,32,21,130
"32.19, 166, 144, 61, 165, 95,72

370 DATA 1B5.98,72, 169,45, 32,255, 1

74 32,21,130, 32,19, 166, 144, 42

380 DATA 160.1,177.95,170,136,177,
a5 168, 104, 133, 96,104, 133,95, 1582

3530 DATA 180.0. 145,S5,200,138, 145,
a5 . 200,177,895, 133, 20,200,177, 95
400 DATA 133,21,169,0,141,0,2,76,1
54,164, 76,227, 168, 32, 247, 140

410 DATA 108B,2,3,32,115,0,240,20,3
2,21,130,165,20,133,251, 165

420 DATA 21,133,2852,32,253,174,32,
21,130, 76,28, 141,169,10,162,0

430 DATA 133,251,133,20,13%,252,13
4,21, 165,43, 166,44, 133,253, 13,254
440 DATA 160,1,177,253,208,4,32,18
,130,986, 160, 3, 165, 252, 145,253

450 DATA 136, 165,251,145,253,136,1
77,253,170,136,177,253,133,253, 134
. 254

460 DATA 165,251,24,101,20,133,251
. 165,252,101,21,133,252,80,208, 162
470 DATA 15,108.0,3.32,115,0,24%0,8
32,21,130,32,19,166,76

480 DATA 110,141, 165,43, 166, 44,133
.95,134,96,160,1,177,95,208,6

490 DATA 32,18,130,108,2,3,160,2,1
77,95,170,200,177,9S, 32, 205

500 DATA 183,56, 32,240,255, 160, 10,
24, 32,240,255, 160,4,177,95, 240

510 DATA 6,32,210,255,200,208, 246,
32,18,130,160,1,177,95,170,136

520 DATA 177.95,133,95,134,86,382,2
25, 255,240,197,76,110,141,32,115
530 DATA O0,32,33,130,169,1,162,8,1
60,0, 32,186,255, 165, 45,56

540 DATA 233,2,170,165,46,233,0,16
8, 168,0,24,32,213,255,176,3

550 DATA 76,216,139, 108,0,3, 169,84
.160,131,32,30,171,108,2,3

S60- DATA 32,115,0,208,13,163,10,16
2,0,133,251,134,252,133,253,76

570 DATA 11,142,32,21,130,32,253,1
74,165,820, 133,251, 165,21,133,252
580 DATA 32,21,130,165,20,133,253,
169,21, 162, 142, 141,2,3, 142,3

590 DATA 3,173,0,2,240,46, 166,251,
165, 252, 32,85, 142,168,11,133

600 DATA 198, 160,0,169,29,153,1183,
2,200,182,11,144,246,189,0,2

610 DATA 157,118,2,202,16,247,24,1
65,251,101,253, 133,251, 144,2,230
620 DATA 252, 76,240,138, 169,240, 16
2,138,141,2,3,142,3,3,108,2

630 DATA 3,134,99,133,98, 162, 1%4,5
6,32,73,188,32,223,189,32,135

40 DATA 180,32, 166, 182,162,0,189,
0,1,157,0,2,240, 3,232,208

650 DATA 245,96

1000 FOR S=35444T036469

1010 READA:POKES,A

1020 NEXT

1030 PRINT”FINISHED”
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SOFTWARE PRICE LIST — Prices include VAT
d = disk Cc = cassette r = cartridge
| Accounting systems (Office use)
S e ek o R A Tat Bl bindar
Anagram Systems — Purchase/Nominal Ledger .............. d £75.00 Su p”quﬂ Toolkit€4... b E'EIIE!B
Anagram Systems— Cashbook... b ..d E75.00 Supersnft—Tunlhulﬁd “d €11 '95
Gemini— Cashbook (with nominal analyals? «.d £64.95 A.r:::c—Turim Ebandad ba-aw C £14.95
Gemini— Cashbook (with nominal analysis)................... ¢ f£59.95 Activision— The Designar’s Pencil.. ¢ £11.99
Gemini— Final ACCOUNIS .. A EBags L ompilG "4 £3995
I Einal Adcaits & i g : B e i O e i S it ) :
Gemini — CashbOOKAAT/FINGI ACCOUNES evor-rrrncomrnsC  EBB.06  ZAPECK COMPURY .-o0vooeesrednnrmerscennsseeeananss i e
Gemini— Cashbook/VAT/Final Accounts ..........cceeeeveeennns d £99.95 Ousin:—Basin Lughtmﬁ;c_; N A e R e g
Fiar‘n}up—aﬁ.ccuunts aiE v - PR R S R O d £75.00 Oasis — Basic Lightning ... """"""""" d E15:95
gt”dm_P‘?"frm”Ed' """"""""""""""""""""""""""""""""" d £49.95 Oasis — White Lightning .. ..c £19.95
all—InvoicaGenermori] . . i b d £2495 o cic —White EREMBING it e L SON
Oasis — Machine Lughtnlng L
Stock Control systems Dasis — Machine Lig h'tnmg ..d F£39.95
Practicorp —Inventory B4 ..........civmmmsisimmsisssrsssssapsnsssrens d £29.95 Talent—Panarama . ¢ £17.9%
Gemini— Stock Control ........cccmnnneeed  £24.95  Talapnt— Panarama .. E T R B T
Gemini —Stock Control ..., € £19.95 0 ghyjag 1547 Flashmr £89.95
Anagram—StoCK Comtrol......ccuirineiemerimmmmmesmmsses e d £75.00 e SR RIG R R s A LR r £A49.95
Reston — Moviemaker ....... ... iicevraassrnnsss d £65.00
Home applications Access — Mach 5 fast loaders._....... B g T rord £39.95
Gemini—Home Accounts ..........ccccnvcivmsssnsssmvecnnnnn € E18.95  Orpheus Pascal .. B APRR A 10 i L SSRANS T, Sp b o B ]
Gemini—HOMEB ACCOUNTS ...cociimimimmmasmssmsmsssesnimssnsssasasssinss d £24.95 Broderbund — The Pr||'|[shc|.p T e T
Gemini— Combined Home Pack .....c.ocoeeeevevevevevrnsecereninnenn. . £39.95 Broﬂerbund—F-‘rml_shopgraphlcqdesugnpr.....................LI £29.95
Gamini—Combined Home Pack .........cove e aninsssnsmsannnnn € £34.95
Fieldmaster— Home accounts .......cccuvmeneeemevnesovenes dorc £19.95
Adamsoft— Checkbook Manager .........cc..ooevieieenaminnnas d E14.95 Simulations
Flight simulators
- Microprose— Solo Flight.........cccoicvccinvcsiiicicnnn. cord - £14.95
S RO S sy Samd T b Hinsne e Rl
BN LY B L L i e r £19.95  Sublogic— Flight SImulBtorll.........eusesssesmmisssssssossesssens c £42.95
Fieldmaster— Mail label ............cseemmnersmsmsssssnimressrssssssisas d £29.95 gypersoft—Interdictor Pilot.........c.ccocorevereesmernssnsnserenenne . £19.95
Bl— ThaConSUuANL. .. .oovciiiaenssmsnsssesnsn e isnsninssnsssusisiss sansssnss d £125.00 Supersoft— Interdictor Pilot........cccccevcinieviinssiescssnennnnn € £17.95
Practicorp— Practifile 6. £44.50  Aptivision — Space ShULLlB ...........cccceiiinmcinssssnneenes & £171.99
FTECiSiDn—Su[}EI"l}HSeﬁd .................................................. d {B?ﬂﬂ CDEmi_SUﬂErHUEYihEIiCEptEF:' ...................................... c E11_95
Pracision — Superbase Starter ..........cccccovimnmenimnend  £39.95
GRmMIn] — DataDBEO . .ioverrimrsarsrsrssssssrssarsmsssassntnsnsn s s ssnse d £24.95
Eernini—Databagn; o000 LG E19096 "
Gemini— Mailist e R O e [ S v
Gamini— MaIlIBt.......cccoriiriiririresrsessrasrasan SR T ¢ £1985 SS8|— CosmicBalance. ... ... coiiniiiiidnaiidean d £44.95
Fieldmaster— Record Card.. R o | o - L R s T T e e e e T cord £59.95
| e o TA T e e R TN S S L R P d £14.95 SS| — Operation Market Garden..................... d £64.95
Practicorp—Practicale B ......cccsresiasssrsississsnsssrssssnsssass d £44.50 S5|— Battlefor Normﬁndv............................. dieimegord’ £14.95
Practicom— Prachicale Il .. cosmnaomisamsismmmsasmssiin d £69.95 55| — Geopolitique... SR RS el R B A L]
supersoft— Busicale 1 ......cumimenmsminimiasis e snnn dore £17.95 SS|— Breakthroughln the AFdENNEs.........cocoesvvcessrneeeed £65.00
Supersoft— Busicalc 3. s £49.95 55| — Baltic 85... A N S Oy e B AR R R 7 Y
Fieldmaster — Worksheet ...........ooocoooeverveereneenn FOFE  £19.95 SSI— BroadSides. .........o.oovoreereereoreeneserssessnesssessasesenserense . £44,95
Spreadsheets Lo B = B | i S S e R d £44.95
Handic — Easy Calcresult .......cc0ivesiosnssnnannans r £49.95
Handic — Advanced Calcresult................... r+d £90.00 ALL IN STOCK NOW — Callers welcome
4 {10am — 6pm including Saturdays)
e N R d £90.00 Mail Order: Cheque or PO— add £2 for items over £20, others free,
SIMPIE — SIMPIY WHIE...c..oceeeeeirecsessreesessrssssnsrsssensrsmsssensesl £36.00 Credit cards (Access/Visa): phone or write, Immediate despatch.
Simple— SiMPIY WA, s s s s ¢ £40.25%
FIBSWRTE— FIEEWTITEE ... ..o i v mih imsms s st ssmb s s s segaannal. LRG0
Fieldmaster — Pagewriter ........cocecveceveerereniasssssessasenens dorec £29.95
Eank B R L L e s i i i e e e Al e A T BT d £63.00 The 64 Software Centre,
Facision — SUPerscripl ......ccccccoveeececsmnrenem s snenrsmsmsssnenneenee . E69.95 :
pE g R e i T S r £69.95 b Bk Lpndﬂt“l ek
Please supply the following items:
Utilities j I TR Y TR [TV T SRR A B e R
AdaM B =—LITADASIC. .. . iae s iiiniinsriannnnnsasinssnsinsasinmaintas onr o ET0s e A e o T I e e e S
Rdamsoft — Cadpatk B4 ..............c0v0vunnnssns d £35.00 FE MOMCSE el 5o PR o LT G i o
AUBMSOMt— Champak 64 ...............ccoucsseesssesismsssmsmssesnenetl  £28.95 a Qty.. @£
AT Sup érdivc.. T R DN | M aidlls i e i T K S e PR
Adamsoft— Graphics DESlgm::r ......................................... d £19.95 A [ P e bl R
| Audiogenic— Forth 64 .. L A L S i B e[ R 3
| B e Fouivea sl £29.98 POETRER g vt
F|e|dmasler—PnstEr prmu-}r ______________________________________________ ¢ E£19.95 B 31 I P e T S e Y
EREIelG PO B T s T r £34.95 Mame
RN AT e FOTRT Bl 4 i s i o o r £59.95 P e b S e e sk et Mg
Commodara— Simons Basic .........c.cccccreeeeie e cenerensenaes r £47.50 Visa/Access Card No. ... :
T R S T 7 L WL e S SRR TERE A S
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This month Joe Nicholson
continues our C-16 series
with an explanation of

programmable characters.
Programmable characters

IT IS POSSIBLE TO USE CUSTOM DES-
igned character sets on the C-16, even
though Basic 3.5 does not have supporting
commands.

To understand how this is done, one
must first examine how the normal
character set is stored. Data for the
character shapes is stored in the ROM
from address $D000 to address $D7FF
(53258 to 55295). Locations $D000 to $D3FF
(53248 to 54271) hold the data for
character set 1 (upper case letters and
graphics). Locations $D400 to $d7FF (54272
to 55295) hold the data for character set 2
(upper and lower case letters). Each of
the two character sets takes up 1K of
memory. Characters with screen codes
between 128 and 255 are reversed images
of codes 0 to 127 and are therefore not
stored in memory.

The characters are stored in the order
shown in the screen display codes in
Appendix E of the C-16 User Manual. For
set 1, the first character is therefore ‘@’
This is stored in eight bytes, one byte per
pixel line (eight dots) of the screen
display. Each byte of the character ‘@’
contains the eight bits needed for each
row of the character, stored in binary
form (one for on, nought for off). The left-
most bit of the row is the 128’ bit, the
second to the left is Ithe ‘64’ bit and so on
to the ‘1" bit on the far right.

The ‘@’ sign is therefore stored as shown
in Figure 1.

For a character set to be created in
RAM, space must first be made available
in which to put the character set.
Assuming the high-resolution screen will
not be used in conjunction with
programmable characters, the top 1K of
RAM (15360-16383) is the most
convenient. This is done by moving the
‘Highest address used by Basic’ pointer
(55-56) and the ‘Bottom of string storage’
pointer (51-52) down 1K from the top of
RAM (see last month’s article: The
Memory map and where to store machine
code). Type:

POKE 56,59:POKE 52,59:CLR

I 26 A.‘CLR’ is used this should be done at the
beginning of the program.

Assuming you don’t want to redefine
all 128 characters of the new character set,
you need first to move one of the ROM
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character sets down into the 1K block.
This can be done easily by entering the
MONITOR and typing:

T DOOD D3FF 3C00 — for set 1, or:
T D400 D7FF 3C00 — for set 2.

Then enter ‘X’ to leave the Monitor.

To move the character set down inside
a Basic program is more difficult. A FOR-
NEXT loop takes over 15 seconds, so |'ve
written a short machine code routine
which does the task almost instantly. The
program is completely relocatable, i.e. it
will work wherever it is stored in memory.
The Start, End and Length values may be
altered as desired for different
applications. Figure 2shows an assembler
listing of the routine using the C-16

C16

Assembler published in the June edition
of Your Commodore. It is positioned in a
free space below Basic at $600 hex, 1536
decimal (see last month: Where to store
machine code). To execute the routine
from Basic, type: 5Y5 1536.

To make your character set the current
one, you must first disable the
Shift+*Commodore Key with PRINT
CHR$(8), and then set the ‘Character data
base address’ pointer (at 65299) as desired.
Bits two to seven of this pointer are the
upper six bits of the high byte of the
character set address. This enables the
character set to start at any multiple of 1K.
We are using the fifteenth K {15360 to
16383), so the number entered is 60 (15*4)
decimal.

To specify that the character set will be

START: 1@@@@ ;SHIFT MEMORY
18012 ORG %600
18815 i
19822 ;START READING FROM
10030 LDA =0
18848 STA $08
19850 LDA =300
18868 STA $D1
16878 ;
19082 ;START WRITING TO
12098 LDA =0
18188 STA $DZ
1811@ LDA =3C
180120 STA %03
18138
19148 ;;NUMBER OF BLOCKS TO
18158 ;BE MOUED (4 FOR 1K)
18168 LDX =4
18178 ;
10180 ;PERFORM MOUE
1B19@ :L1 LDY =@
19200 :L2 LDA (%08),Y
18218 'STA (¢D2),Y
10220 INY
10238 BNE R:LZ2Z Address Hex Binary Image
19229 0 e ;.;E{}EI $3C 00111100  ****
Ll §D00T  $66 01100110 ****
: $D002 $6E 01101110 ** ***
18288 RTS $D004 $60 01100000 **
22 0K. $D005 %2 01100070 ** *
$D006 $3C 00111100  ****
Figure 1. $D007 $00 00000000
Figure 2. Shift memory routine
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accessed from RAM as opposed to ROM,
bit two of address 63298 must be set. As it
is important that the other bits at that
address should remain unchanged, a line
like this should be used:

POKE 65298,PEEK (65298) AND 251

to specify ‘character set in RAM'. To get
back to the normal ROM character set,

the following POKEs should be entered:

POKE 65299, 208
POKE 65298,PEEK (65298) OR 4

Whenever an Error is encountered,
the ROM/RAM select bit is reset back to
ROM, creating havoc on the screen if the
‘Character data base address’ pointer is
not pointing to the ROM character set.

YS1536
9,8,133,2108
08,145,210
208,240,396

368+A ,B:NEXT
PEEK(65298 JAND251

R4:END

FFFFFFFFFFF "3

FFFFFFFFFFF

1110 CHAR,B.(AX3)-1
eAB”
1120 CHAR,B,(AX3),"
COE"
1130
1200
+1,4
1218
eAB
1220
Ll
1238
1248
12608
10818
10828
12838
12848
10858
108608
-
108,08
186806
188350

CHAR ,B, (AX3)]-1

GOTO1108

1@ REM PROGRAMMABLE GRAPHICS DEMO
18@ POKES6,59:POKES2,59:CLR
118 FORA=1336T0157@: READB: POKEA ,B: NEXT: S

158 DATA169,2,133,208,169,208,133,209,16
16@ DATA169,60,133,211,162,4,160,0,172,2
178 DATA200,208,249,230,209,230,211,202,
200 RESTORE1880@@: FORA=BT0O?9:READB: POKE15S
218 PRINTCHR$(8):POKEG5299,60: POKESS298,

220 TRAP258:G0T01000
250 PRINTERR$(CER),EL
260 POKEG65299,208:P0OKE6G5298 ,PEEK(65298 )0

100@ COLOR®,1:COLOR4,1:COLOR1,8,6:SCNCLR
1218 PRINT"FFFFFFFFFFFFFFFFFFFFFFFFFFFEF

1020 FORA=1T022:PRINT"F"TAB(39)"F"; : NEXT
1030 PRINT"FFFFFFFFFFFFFFFFFFFFFFFFFFFFF

124@ COLOR!,2,6:CHAR,18,21,"GHI"
1850 COLOR1,2,4:CHAR.B.24.,"

PPRRRRR"
1188 FORB=3T0O12: FORA=1TO6:COLOR1 ,A+1,4
. @AB ©AB

FORC=1TO1@8: NEXT:NEXT:NEXT
FORB=12TO3STEP-1:FORA=1T0O6: COLOR1 ,A

» @AB @AB
CHAR,B,(Ax3),"CDE CDE CDE
FORC=1TO1@@: NEXT:NEXT:NEXT

DATA32,968,1582,159,191,255,255,253
PDRiAB iR ,.8,195,231 231 .255.,.61
DATA4,68,3,249,253,255,255.63
ERERRS2 . 292 ,205.255,121.83,1 1
DATA189,24,255,60,231,255,195,195
Bpilial 03,255 ,.255,158,252,128,128
DATA25S5,128,191,161.,165,189.,.129,25

UATAG.0.0.3,15,31 ,683,255
DATA24,24,126,255,255,255, 255,255
DATAR,0,0,192,240,248,252,255

Figure 3. Programmable graphics demo

BR15423

eAB eAB

COE CDE ©CDE [CDE

eAB eAB

CRE . L

This means that editing should always be
done in normal (ROM) character mode.

Also, it is a good idea to put the ‘get
back to the normal character set’
commands as the destination of a TRAP
command to stop this happening (see
page 141 of the User Manual). Remember,
however, that the TRAP command must
come after the CLR command used when
lowering the top of RAM.

Entering programmable
characters

The address of the character in RAM can
be found as follows:

Address = Base address + (screen code * 8)

The eight bytes for each character can be
read into memory by a simple FOR-NEXT
loop, with the numbers stored in DATA
statements. Figure 3 is a demonstration
program toillustrate the points covered in
this article. The program functions as
follows:

LINE 100 shifts the top of memory down
1K for the new character set.

LINE 110 POKEs into memary the machine
code routine SHIFT-MEM held in the
DATA statements in line 150-170. It then
calls this routine. The routine shifts the
ROM upper case character set down into
the new RAM area.

LINE 200 READs in the Programmabhle
character data stored in lines 10000-10090
into the start of the new character set (first
character to be defined is ‘@', then ‘A’,
then ‘BN’ etc.).

LINE 210 - ‘PRINT CHR$(8)’ - disables the
ability to change character sets with the
Shiftt*Commodore Key. As only one
character set has been redefined, this
disables the ability to change to a garbage
character set.

LINE 220 turns on TRAP mode to Line 250
and jumps to the Demonstration (Line
1000).

LINE 250-260 The TRAP routine.

LINE 250 prints the error and the line
number on which the error occurred.
LINE 260 first changes the BASE address to
point to the ROM character set, then
selects ‘character set to be taken from
ROM’, then ENDS.

LINE 1000 defines the colours and clears
the screen.

LINEs 1010-1030 print the border.

LINE 1040 prints your base.

LINE 1050 prints the scores.

LINEs 1100-1130 move aliens right.

LINEs 1200-1230 move aliens right.

LINE 1240 performs this spectacular feat of
imagination all over again.

LINEs 10000-10090 the programmable
characters.

LINEs 10000-10050 the six programmable
characters needed for the alien.

LINE 10060 the border character.

LINE 10070-10090 the base.
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Listings will be much easier to

enter with our new system,

COMMODORE LISTINGS ARE RATHER
well known for the horrible little black
blobs that always abound. Unfortunately
the graphics characters which are used to
represent graphic and control characters
do not reproduce very well and they are
also difficult to find on the Commodore
keyboard.

For this reason Your Commodore
started to precede any control characters
with a REM statement on the previous line
that explained exactly what the black
blobs were meant to be. Unfortunately
the graphics characters were not
documented and these still cause some
confusion. For this reason we are starting
to use a new method for marking the
control and graphic characters in our
listings.

In future all control and graphics
commands will be replaced by mnemonic
within square brackets. This mnemonic is
not typed out as printed in the magazine
but rather the corresponding key or keys
on the keyboard are pressed. For example
[RIGHT] means press the cursor right key,
you do not type in [RIGHT]. All of the

Any character that is accessed by pressing
shift and letter will be printed as [s
LETTER]
(s Al

[s C]

Any character that is accessed by pressing
the Commodore key and a letter will be

shift and A
shift & C

[c1]

Commodore & 1
Any control key will be printed out as a

number. For example [001]. Control
codes are accessed by pressing the CTRL
and a letter at the same time [001] is CTRL
& A, 002 is CTRL & B etc. See the manual

for more

information about control

keywords, what keys to press and how printed as [c LETTER] codes.

they are shown on the screen are shown [c A] Commodore & A [001] CTRL & A

below. [c C] Commodore & C  [028] CTRL & Z

Mnemonic Symbol  what to press| |Mnemonic Ssymbol  what to press| [Mnemaonic Symbol  what to press

[RIGHT] EE left/right] [[F5] is| |[BLACK] CTRL & 1

[LEFT] HHIEH  shift left/right] |[F6) shift & f5{ [WHITE] CTRL & 2
ﬁ' Shift & up

[UP] /down| [[£7) . 71 |(rReD] CTRL & 3|

1 L

[DOWN] ﬁ up/down| |(F8] shift & 7] |[CYAN] CTRL & 4
W shift & CLR HH

[F1] HH f1| |[CLEAR] /HOME r[FURPLE] CTRL & 5

[F2] = shift & 1| [[HOME] CLR/HOME| |[GREEN] CTRL &6

[F3] i3] |[RVSON] CTRL & EIJ [BLUE] ﬁ CTRL &7

[F4] .H‘.| shift & 3] |[RVSOFF] CTRL & l1 [YELLOW] CTRL & j




Submissions

YOUR BEST INDEPENDENT COMMODORE MAGAZINE

SO YOU OWN A COMMODORE?

SO YOU’VE WRITT

EN SOME PROGRAMS?

SO WHY HAVEN’T YOU SUBMITTED THEM TO US?

Your Commodore is always on the lookout for new
.material for publication and we know that there are
thousands of intelligent, literate, innovative and
~creative Commodore owners out there, so why don't
we get together? 5 5

~ It you have written an_exhilirating game or an
invaluable utﬁit'{\nn your Commodore micro, share
your talents with us and our readers by submittin
your efforts and the form to the address below. A
articles should be documented and type-written and
should be accompanied by a printout of the program
as well as a copy of the program on cassette or disc. All
material should be original; if it is not chosen for

publication, it will be returned to you.

- You may not have written any software yourself,
but you have very firm opinions about the world of
Commodore and all their attendant industries
and products. Then put your opinions on paper and
post them to us, again at the address below — you
never know, you might even get paid for airing your
views! All submissions should be sent to:

The Editor

Your Commodore

Argus Specialist Publications Limited
No 1 Golden Square

London WIR 3AB

T s3

*PLEASE COMPLETE IN BLOCK CAPITALS

Your Name

Program Name

Computer/memory size it runs on

Amount of memory program occupies

Other computers/memory size which your program
runs on without conversion or use

Does your game need or use joysticks? Yes No
Have you sent your game to another mag.ﬁzine "r".i'_*ﬁ Hq-
Is it original/or a variation on a theme?
Your Address . :
Telephone Number T
L Times to contact you J
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Give your data

recorder the speed

of a disk drive with

this program from

Nick Hampshire.

THE MOST TEDIOUS AND
frustrating operation on the
Cb4 is using the cassette deck to
LOAD or SAVE a program. The
operating system tape routines
function OK but are so
cumbersome and slow that the
thought of buying a disk drive
soon becomes a matter of very
high priority in every user’s
mind. However, while waiting
for your disk drive, all is not
lost. With an ingenious piece of
software, it is possible to speed
up the tape routines to give a
loading speed equal to thatof a
disk drive,

Virtually all Cé4 software
currently being marketed uses
some form of fast loader. These
fast loaders are given names
like: Turbo (this was the first
fast loader available), Pavload,
Flash Load, etc. The origin of
these fast loader routines is
rather obscure since many of
the software houses use the
same loader routines. In this
section we give the source
code for two fast loaders and
their associated SAVE routines.
These have been used on
several software products of
Zifra Software Ltd. under the
name of ZITload and
ZIFTAload.

A fast loader is a routine
which replaces the existing
LOAD and allows a program or
data to be loaded from tape at
about 10 times normal speed
thus making a tape as fast as a
disk drive. A fast loader simply
changes the format of the pulse
sequence stored onto the tape
in order to allow a far greater
density of information storage
per inch.

In order to create a fast
loader two programs are
needed. Firstly, a fast loader
program, which is a fairly short
machine code routine loaded
at the beginning of a LOAD
operation and auto run to
LOAD the rest of the program
and/or data stored in fast
loader format. The second
program is a routine to SAVE a
program in fast loader format,
the fast SAVE.

FULL SPEED

The first major design
problem to be overcome is the
storage of each bit on the tape.
Each bit is stored as a pulse
which goes through a high-low
transition (see Figure 1), The
length of the total pulse
decides whether the bitis a one
- A long pulse - or a zero - a
short pulse. The bit s flagged in
the interrupt register on the
falling edge of the pulse.

The loader is a machine
code program which runs with
the interrupts disabled. It sets a
timer between the two lengths,
and when the timer runs out
the interrupt register is
checked to see if the pulse
came in or not. If the falling
edge of the pulse generates an
interrupt before the timer runs
out then the pulse was a zero,
otherwise it was a one. The bits
are then rotated into a byte
storage until eight bits have
been read, thereby loading a
full byte.

Before any bytes can be
read and stored, the loader
must be in sync with the bits on
the tape. A string of zero bits
with a single one bit at every
byte interval achieves this. The
routine then tries to align itself
by recognising the value of the
byte.

An example of a header
byte for aligning would be the
value 64, hex $40 or, in binary,
01000000. A series of these
bytes is written as the header.
Only when this byte has been
read in and recognised can the

actual program be read
without risk of alignment
errors.

The program is stored in
different ways depending on
how much is desired. The
simplest way of formatting the
file is to first SAVE the two byte
load address followed by the
two byte end address and then
the actual file, The final byte
following the end of the file isa
checksum calculated by the
save routine and also during
loading. If the two values are
the same, the LOAD was
successful. The routine for this

form of fast loader is given in
Program one.

Another type of LOAD,
which uses the same saver but
is slower, is the interrupt
loader. This method has the
advantage of LOADing with
the screen on and a foreground
program running whilst the
main program is loaded.
Loaders of this type are:
Novaload and Micro Load. The
difference is that an interrupt is
created when a pulse is read by
the tape recorder, and the
timer is checked to find out
whether the pulse wasa zero or
a one. Thewhole LOAD isdone
in the background allowing a
foreground program to play
music, run a clock, etc. The
foreground program must
check at regular intervalsto see
if the loader has flagged for the
end of load. The background
LOAD in Program two has only
a foreground program which is
waiting for the end of LOAD
flag to be set.

Fast Tape Routines —
Making Them Work

Putting the theory into practice
to create the fast loader
routines is not difficult. The
actual timing for the SAVE
routine was not calculated
from any theoretical formula
but just by trial and error. The
only guidelines were that the
short pulse should be slightly
shorter than half the long
pulse, as the waveform of the
pulse is evened out by the
cassette hardware. The timing
value used by the loader is just
shorter than the time required
before the long pulse reaches
its falling edge.

There are two program
listings for the C64 in this
article, one for each of the two
types of LOAD. Each program
will SAVE a Basic program in its
fast format and automatically
put the fast loader routine into
the filename where it is stored.
When loaded, it will
automatically start on the warm

AHEAD

start vector. The routines are
initialised by 5Y5(49152). A
Basic program can be fast saved
by using the SAVE command as
normal but with a device
number of seven, thus:

SAVE "PROGRAM",7

In addition the first fast
LOAD also makes use of the
secondary address to auto run
the program, thus:

SAVE “PROGRAM",7,1

will cause the program to auto
run when loaded back. With
both routines, when a program
has been saved using one of
these fast loader SAVE routines
it is unnecessary to LOAD
anything before the program:
it will LOAD directly from the
LOAD command.

An example of how fast
these routines can be is shown
by the following timing table.
This was based on the time
taken to LOAD a 26.3K byte
Basic program.

Method 1

: 1T minute
Disk

: 1 minute 10 seconds
Method 2

: 1 minute 25 seconds
Normal tape

: B minutes 40 seconds

It should also be noted that
the SAVE routines for the fast
tape operation are consid-
erably shorter than the normal
tape routines. One wonders
why Commodore has not
included these types of fast
tape routines in the new
machines.

By loading these into your
C64 you will be able to take
some of the tedium and
frustration out of using a tape
system. In addition it will also
make your programs look far
more professional.

This article is extracted from
one of the 64 Revealed series of
books by Nick Hampshire and
published by Collins.

n
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Program

Listing 1

e | FAST TRAPE SAVE FOR THE 64. con3 Egm % HEADR1L gttt A0
i ne T CBDE ASAD LDA #570 | INITIAL TIFER
833 ITHIS ROUTIME WILL SAVE A PROGRAM cop@ 8De40D STA SDDO4 | ¥ALLE FOR DELAY
exc ITO TAPE S0 THAT WHEW LOADED BACK DE AS88 LD #s0a
233 11T MILL LOAD WITH THE SCREEM OH. CoDD ggﬁ'nn ER: :Efgs
coea w000 CRE2 BDOEDD STA $DDOE ISTART TIHER
CORO RSOE LDA WCSAVVED ICHAMGE SAVE YECTOR COES Fe4a LI #5489 S M
Coez 803203 STR so3a2 | TO GO TD HEW A948  HEADAZ LDA #s4@ R
Coes ASCAa LDA WXSAYWEC | SAYE ROUTIHE EEEE ﬂmﬁﬁ JER MRTEWT | AL TGHIENT
CPpA7 803303 STA #3333
A G o e o T o, D
CRAB 48 SRVWEC OFF CBF1 ZOFSCR J5R MRTEYT JHRITE IT
Ccoac ASEA LDA $EA lﬁﬁ'ﬂ;ﬁi L] CoF4 6@ : RTS
COGE C987 CHP W80T ! :
ISTORE BYTE

CAl@ FOa4 BEQ TSAVE IYES COFS E5ED  HRTEYT STA $8D
S 55D DO MORMAL SAVE Coro Gorp ETR &3 s
ﬁ:g el i ; COFE A208 LDA ILOOP FOR @ BITS
RS e inow SR SO g
cain $935C1 LOOPL STR FLMHAME+L.Y IBLAMK FI Eig}% Eggci JeR :ﬁ;a:‘r IHRITE THE BIT
call &8 £
CAIE DRFA EHE LOOPL Clas DaFy BHE HEVTEL 100 HENT BIT
CEZ0 R4B7 LIV $B7 IGET FILEWAME LEWGTH cles 6o RTS
e Oy Lo o it \RTBIT LDX #s78 IRSSUME ZERD BIT
b A ey pod ST 14 CHARS Eias Hsua:zzr BCC MBIT1 |CORRECT RSSUAPTION
ﬁ%é ’SE"E LOOP2 R T it cl8D A2FF LDX #3FF ISET FOR OME BIT
cB29 3086 BRI TSAVEL C18F BEB4DD HEITI STX $OD04 ISET TIMER
CB2B B1BB LDA CSEB}.Y IGET FILEMAHE C112 A5G LA ’tlﬂm:‘
S T fupt e ciis soesm = pep——
- g Clig s s g1
Ca3d AAS8  TSAVEL LDY #5523 1 :

s f LORDER. ¥ IGET LOADER BYTE C11E Asal LDA a1 TOGOLE WRITE BIT
E%gg gga;gé TaEL [§¥H l;'la‘;‘ﬁj."f ISTORE IT TO SAVE E}gg ;ﬁ Eliﬁ E?B 1 IH €519 REGISTER
ggg Yor? BFL TSAVEZ IFOR ALL BYTES C124 EE2QDY IHC #0209 I1SHOM IT IS HORKING
CBIE 591 LDR 51 Clz7 R912 LoA :uﬁ i Tk
co40 TRX €129 BDEEDD STA $IDeE ISTART TIMER
Co41 AS ThY C12C A9a1 LDA esal
CB42 ZOBRFF JSR $FFEA ISET FILE DETAILS C12E 2Ce00D WBIT3 BIT 004D
CB43 AIED LDA ##EE !LELMETM F ILEHAME Ci31 F@FE BEQ WEIT3 i R
CD47 A28 L D¢ WCFLMAHE IFT La C133 R3E1 LDA #@1 GOLE WRITE BIT.
Co49 ABCIL LDY #XFLHAME IFILEWAE HWI €139 49048 EDR #s@s 11 a
CoaE foea | Aty o S s C139 mo15 £28 4819

[ 21
EE;E &29D STR $3D C138 EIOEDD STA $D0GE ISTART TIMER
cosS2 Aoe2 LbA a2 CI13E 6@ : RTS
Cas4 esre e ISAVE START NI it ITHE LORDER STARTS HERE
956 RIAE :

CBSE ESFB STA FB ISAYE STRART LO ]
COsA ASFE LDR eee) [oE B Lo GF fong W R | BLANK OUT *RERADY. *
EEEE e LIV #sa3 ISAVE EMD HI Cl43 ﬁ:ae-t BLLOOP Eﬂ 450, ¥
Cosa 20DBFF JsR SFFDE ISAWE LOADER FILE CLes 88 L A
R s Cl43 78 sEl IDISABLE IRQ
CBES BDAZ03 STA $e3E2 IRESET WARM STRART Ciaa 78 _ S s
Cese Aon4 L A Ci4c B5a1 STA #81 ISTART TAPE
CoSA 808303 ST C14E ROIF stiF I DISABLE KEYBOARD
Lolgg ol o £15a 8Dapon STA $DDED
el ST e £153 BDBDIC STA $DCOD
e e 156 ADADDD LDA $D08D
L R LI Aee = 159 ADODOC LDA $DCED
e : CISC R9EE LDA #$6a ISET TIMER
cors I THE ‘FRST SAVE ROUTTHE e = g B
o [ SHERTE FEN C161 f9e3 LDA #sa3

]
CATS 20C6CA SRVEIT JSR MRTHDR IMRITE ALIGHMENT BYTES C:E S0ASTC STR $DCRS |ENASLE TRPE 1RO
Cove FS2E LDA $28 ICET START LO E166 mnmnc . :ﬂm
o ot CI6B ROSI LDA #551 ISET IR VECTOR
CAFE ZoFsSCA ISR WRTENT IMRITE IT C1em R LI B8 e Iont o
COTE AS2C LDA $2C IGET START ML cie nmeFF g B b ol LB
oy e e Ci72 GDFFFF STA SFFFF
CBEl 207900 JSR HRTEYT ILRITE IT oy e R ET Ml VECTOR
Cas4 AS2D LA #2D |GET EMD LO Ci77 GIFEEF =M ' “To POINT TO
Coae 20FSC0 JSR HRTEYT IWRITE IT Ci7h LI :'m” | AH RTI
ceE? ASZE 25 1GET ] A993 S B
CBsB ZeFsce J5R HATEYT ILRITE IT P BDFEFF LDA |CLERR LOADED FLAG
CBEE B4FE STY §FB \ZERD CHECKSLM mmu sTA 'l'.‘i'.*m
Cos8 A42B LDY #2B |GET PRGE OFFSET E}g:la 5 24
C892 A9Ea LDA #sea
Co94 8528 STA $2B 1ZERD LD BYTE cies 4C0D83 JHe $8300 IMAIT FOR EMD OF LOAD
Co%s B12B  TSAVLOOP LDA ($ZB). ¥ IGET A BYTE I:=E?' PR
casa Zorska ff.-".- WRTEYT IWRITE IT i ! ke
e : IRESET WARH S
CosC Dpaez BHE TEAVEZ gig m ﬂ #4e3 \"VecTOR
o g L £ C16C R9A4 LDA #5P4
CoRd C42D TSAVED CPY $2D ICHECK EMD OF SAVE g S
ooz Ao2c o £20 C191 4CB4FF JP #FFE4 IRESET 1/0
CORG SOCE BCC EF;‘ILW :E-F YET s C194 BBESAD HOR $E398. #82AB
CARS ASFE LDA CHECK s
CORA zgﬂ:a JESR MRTEVT IMRITE IT C;zg FIZAA ﬁiﬂs‘fm THT *Om
CAD 2easC] Jor WRTBIT ICLOSE OFF LAST BIT CIRS3 48 PHA [ IRQ EWTRY POINT
CBERQ R2LE LDA #$1E C1A9 98 ™
CoB2 enilDa STR #0811 IUMELANK SCREEM C1AA 48 Ll
Co5? 81 i CIRB ADBSDC LD #0CES IGET TIHER HI BVTE
Caey B5a1 5TA #@1 I1STOF TAPE CIFE ALS LDY #§19 \RESTRRT TIMER
CBES 58 cLl IRESTPRT IRG - L i
CORA &8 FLA 1GET START HI E133 4905 EOR ez IFLIP BIT !
CORR B32C STA $2C ISTORE IT CIES 4A Ls# A | AHD SHIFT TO
CAED €5 PLA {GET START LO e T4
COEE B92B STA $28B ISTORE IT o - Lo BIT INTO
COCO 2084FF J5R $FFE4 IRESET 170 3 26A3 - {"SYTE RERD
COC3 4CT4R4 JHP $A474 [EXIT TO *READY.” ASA? 0 |W4EH BYTE READ
Cocs ! G185 558 e St |HOT COMPLETE B
CBCE R9G6  HRTHIR LDA #sas IBRSIC ROM OUT & I o BiTeT S o Tt
Caca asal 5TA sa1 | STRRT TAPE cicl Dees BHE EXIT 1HO
CACA A2AB LDA esam = LDA 516 I1SET HEW ADDRESS
Cocc apiina STA $0911 IBLAMK SCREEN IS 8Deses STR $6363
CBCF CA HERDR Dex IPAUSE FOR TAPE CICB ASFE  EX1 LDA BSFE IGET RERDY FOR
Ccalz &g DEY | SPEED

A madmar e SRR s FomR e g o
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Figure 1. High speed tape waveform
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Program Listing 1 (cont.)

Program Listing 2

CI1CC ADGDDC EXIT LDfA #DCaD
R T) FLA

108 fE TRY

1l 68 PLA

102 4@ RTI

Ci03 I

Cid3 Co4@ CHP #i4d
CiDS FoFl BEQ EX1
107 C9%A

Ci05 Foer BEQ BITGTZ2
CiIE ASe 2
C110 606583 STA #8363
CiEB DOES BHE Xl
CIE2 AS3@  BITGTZ LIf #£38
C1E4 BDESR3 STA #0365
CIE7 ASE LDA #420
C1E9 BSC1 STA #C1
C1ER FBDB FEQ EX1
C1ED I

C1ED 85FF STR #8
CI1EF EE37TB3 IHC #3357
C1F2 AD97a3 LA #3557
CIFS C9FF CIP HFF i
CIF? DOCF BHE EX1
CIFS A543 LIA #5437
CIFD 8D&%e3 STA #9353
CIFE DACA BE EX1
200 !

200 AOeA ]
C202 9IFB STR (#FBI.Y
C284 45C1 1
[295 BSCI STR #C1
[(Ze@ EEQ@D3 THC ¥D00a
C268 EGFE IHC 7B
200 Doz BHE BITCTS
C20F ESFC IHC #FC
C211 ASFE  BITGTS LDA B
€213 CSFD CHP $FD
L2135 ASFC LIA #FC
217 ESFE SEC $FE
219 S8AD BCC EX1
Z1F RSG5 LDA ##53
210 806583 STR #8363
228 DaAG BHE EXI
222 1

£222 @sc2 sTA #C2
(224 ASFF LDA #5FF
(226 @saz STA #A2
228 A9aZ LDA #a2
C22R GD65ET STA #0365
220 RSFE LDA

C22F 809783 STH #8397
£232 Dod4 EE B1
234 !

234 [w=53300

234 L]

234 ASO2  PAUSE Lia sa2
236 FoFC BEQ PAUSE
238 R50a LDE ss2@
CZIR G502 STA $82
C23C Aoar LI #sa7
C23E 83581 STA $#81
40 20F3e2 J5R $BZF3
C243 206376 JSR FRGED
C245 ASC1 LDA #C1
C248 CSC2 P $02
C24A DBG3 BHE LODERR
C24C 4CTaR4 IP ER4T4
Ca4F [

C24F A21D  LODERR LDX #$10
C251 4CarRd4 TP 37

ICLERR IRQ

TEXIT IR2

I|MORE AL IGHMENT?
IYES

IFIHAL CHECK?

IYES

IGO0 BARCK TO

! ALIGHMENT ROUTIHE
ISET HEW ADDRESS

! TO READ [W LOAD

| ADDRESSES. CLEAR
| CHECKSUM

ISTORE LOAD ADDRESS
V[HCRERSE STORE
! UNTIL 4 BYTES

IHOT YET

ISTORE HEW ADDRESS
IFOR READIMG FILE

ISTORE A BYTE
ICALCULATE CHECKSLN
ISHOM IT IS WORKIHG
I IMCRERSE ADDRESS

|EHD OF LDAD?

fHOT YET :
IMEM ADDRESS FOR
I CHECK.SUM

ISTORE CHECKSLM
IFLAG END OF LOAD

IRESET BRAHCH TO
T ALIGHHENT

IHAIT FOR FILE
! TO BRCKGROUMD LOAD

IRESET KERMAL ROH

ICLR
|COMPRARE CHECKSUMS

| DIFFERENT .. . ERFIOR
I TO “READY. "

| *7L0AD ERROR*
|SEHD ERROR

! FRAST TAPE SAVE FOR THE é4.
LD IEE TR P el R Ll Lol st

I

ITHIS ROUTIHE HILL SAVE A PROGRAM
ITO TAPE 50 THAT BHEH LOADED BRCK
11T WILL LOAD FRSTER THAW THE
!l541 DISK DRIVE.

AN OPTION FOR AUTO-RUM 1S

| THCLUDED.
!
E=FCO0

A9%go

FAVE
XSy PR

LOOFL

LOoOr2

TSAVEL
TSAVEZ

LDA #CSAYVEL
STA #8332
LDA W>SAYYEL
g

RTS

LY w547
LDA LDADER, Y
FRZEC. Y

STR
DEY
L
LbA #sdl
TH
TRY
J5R
LA

fial

dc b Po

ﬁ_‘fu“‘ £/

CHAMGE SAVE YECTOR
0 GO TO HEHW

¥
I SAYE ROUTIKE

ISAVE OFF .A
IGET DEVICE #
{HLFBER 77

D0 HORMAL SAYE

IGET SEC. RDDR.
IFLAG FOR AUTO-RUM

| BLANK FILEMANE

IGET FILEMAME LEMGTH
IGRERTER THAM 167

]
10MLY 15T 16 CHARS

ICET FILEMAHE
ISTORE IT
100 HEXT CHAR

IGET LOADER BYTE
ISTORE IT TO SAVE

IFOR ALL EYTES

ISET FILE DETARILS
ILEHGTH OF FILEMAME

ISET HAME DETRAILS
[STOP HRME FROM BEING
IPRIMNTED OH SAVE

ISAVE START HI

ISAVE START LO
IPOIHT TO STRRT
ISAVE EMD LO
ISAVE EMD HI
ISAVE LOADER FILE

IRESET WARM START
| YECTOR

33



[N

LD #xda

ITHE FRST SAVE ROUTIHE
Is‘rmrs HERE.

|
R240 WRTEIT
oz

L]

BER4DD WBITL
A9

20asIl

ASal1
2CRA0DD WBITZ
FBFE
A1
4283
asal

=al

ZCADDD HBITI
FBFE

AZa1

4388

8381

212

BDREID

64

!
| THE LORDER
|

ADZAD@ LOADER

BSFE
ASA4
BDA383
A3
amsel
im] el
RSFE

Jsr wmmor 40 CBET
LDA $2B

:

1o FAE®
Ag FATED
o Fhifo
gt lEo

§5955a543543
B3ERELE 8
%1

i

¥

E
3

T o FATD

GEEAREIRETA
TEE3R00
_ggﬁﬁﬁﬁﬁ g

&3
i
-

5TR #a1

IMRITE ALIGHHENT BYTES
IGET START LO

[WRITE IT
IGET STRRT HI

IMRITE IT

IGET EMD LD
IMRITE IT

IGET EMD HI
IRITE IT

|ZERD CHECKSLM
IGET PRGE OFFSET

1ZERD LO FYTE
IGET A EYTE
IWRITE IT

ICHECK EMD OF SRVE

IHOT YET

IGET CHECKZLM
IMRITE IT

ICLOSE OFF LAST BIT

IUMBLANK SCREEM

ISTOP TAPE
IRESTART IRQ
I1GET START HI
ISTORE IT

IGET START LO
ISTORE IT

IRESET A0

IEXIT TO “READY.”

fBASIC ROM OUT &£
! 5TART TAPE

| BLAMK SCREEM
|PALSE FOR TRAPE
! T GET TO FULL
| SPEED

IDISABLE IRQ
| INITIAL TIMER
| VALUE FOR DELAY

ISTART TIMER

81000908 FOR
AL IGHMENT

IWRITE &4 OF THEM
ICHECK, ALIGHMENT
IWRITE IT

[STORE BYTE
| CHECK SN

ILOOF FOR 8 BITS

IBIT IMTO CRRRY
IHRITE THE BIT

10 HEXT BIT
IRSSUE TERO BIT
T ASSRFTION

IFEET FOR OME BIT
ISET TIHER -

fHAIT FOR TIMER

ITOGGLE WRITE BIT

| IN 6518 REGISTER
ISHOW IT IS5 WORKING
ISTRAT TIMER

1HAIT FOR TIHER

ITOGGLE HRITE BIT
! IH 6518 REGISTER

ISTART TIMER

1SAVE BORDER COLOUR
IRESET MWARH STRART
! WECTOR

IFAST LOAD THE FILE

Ci58 gDzapa
C15B RIIT
C13D 8581
CI5F 33
Clc8 AILEB
Cl162 8DL1D@
Cl165 2084FF
Clé8 RIFC

ciga

CleR &Cezas
C183

C182 R21D
C1ES 4C3TR4
cieg

Cle8 BBE3
CigA BCA2

|
EXIT

I
LODERR

I

TLOADL

TLOAD2

]
1 e B3ET
!

RHEADL

RHEADZ2

RHEAD3

1w IEA

GEWTEL

| w2308

GRIT1

|
! w=E03DE
!

RUNFLG

5TH sDa2e
LDA w37
STA #21
cLl

LDA #S1B
STR sbalil
JSR $FFO4
LD #FC
e #FB
BHE LODERR
JSR FREE3
LOA #83DE
BEG EXIT
J5R $RGEE
LDA #58@
STA 3D
JHP $ATRE

JuP (F@382>

LI¥ w10
JHP $R43T

HOR #E£33F
HWOR $E2EC

TST *

STA (¥C1).V¥
EQR

STR #FC

IHY

BHE TLOADZ
IHC #C32
cPY #2D
LDA $C2
SBC #2E
ECC TLDRAD1
JSR #A3EA
STA #FB
RTS

CHL B
-‘gl
858

254948
2324
PR

:

CEELEEEETE
§

28
&

355
:

18

GBITL
000

535858

19
$DDEE

35523
g

3

IRESTORE BORDER COLOUR

ISTOP THE TAPE
{RESTORE [R@

|LHBLANE SCREEH

IRESET 1/0
|COHPARE CALCULATED TO

tHARM STRART

[*7LOAD ERROR”
1SEHD ERROR

{ERROR LINK
[WRH STRRT LINK

ICHECK EMD OF LOAD

IHOT YET
IREAD CHECKSUM

ISTRRT TAPE
| BLAMK, SCREEM

IPAUSE FOR TAPE TO
| RERCH FULL SPEED

IDISABLE IRG

| ZERD CHECKSUH
ISET TIMER HI
|SET TIMER LO

(READ A BIT
| IHTO BYTE

115 IT 647
IYES

| AL IGHMENT CHECK?
T HD

IREAD A BIT
| INTO BYTE
ICOMPLETE BYTE

IHAIT FOR BIT
IGET BIT
ISTRRT TIMER

PeHoH IT IS HORKIMNG
IHOVE BIT IMTO CARRY

|l el el el el el ] ] ] ] —f] —f — —
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Mer{:Enary — a unique combination of flight
5|mulahor1 adventure and arcade fun. You choose

the action. ) J
There is complete freedom of movement in _ -

a truly three-dimensional vector-graphic environ- - \
ment. Graphics of exceptional speed create a
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Let some fresh air into your

graphics with this look

through windows by Allen

Webb.

GREETINGS FELLOW &4 OWNERS, HERE
are some more graphics wheezes to add
that bit of power to your elbows. First,
however, it's grovelling time. Remember
part one of this series? You may have
noticed a POKE to location 1006 in the
demonstration. Much to my embarass-
ment, | didn’t tell you what it does. It
holds the number of shifts executed when
you call the roll routines. A value of one
will roll the design one pixel, a value of
two rolls it two pixels, etc. Values greater
than three aren’t too helpful, but the use
of this register will make your efforts that
little bit more interesting.

This month | want to deal with
graphics windows. A window is a
definable area of the screen which can be
manipulated independently of the rest of
the screen. The real value of windows isin
the generation of menus and text games
such as adventures.

As usual, the software is given as a
Basic loader in listing one. The code sits at
$C000 so it will unfortunately clash with
the character routines - abject apologies
but such is life.

The first problem to resclve is how to
define a window. Consider Figure 1.

The rectangle represents a window of
width W characters and height H units
somewhere on the screen. The top left
hand corner is fixed by the co-ordinates
XC and YC. These four values are all that is
necessary to specify the window. The
machine code allows you to reserve and
access up to 10 windows - numbered 0 to

-9, Each window is defined in four tablesin
terms of co-ordinates of the top left hand
corner and the height and width. The
command for specifying a window has the
syntax:

5Y5 49155 WN,XC,YC,W,H

P P A ¥ ) AT, P e A

WN is the window number and the other
parameters are as specified earlier. It is
important that you set up a window
before manipulating it. When the
program is set up the window tables
contain zero and any action on an un
-defined window will, at best, corrupt
your Basic program so be warned!!

What can you do with the window?
The next command has two forms
depending on what you wish to do. A flag
decides your action and the syntax. The
first form will fill the window with a
specified character CH:

5Y5 49158 WN,0,CH

Graphics

RAW

(XC,YC)
'}

HLAIm

HEIGHT

i.e. the flag has a zero value. A non-zero
flag simply reverses the contents of the
window:

SYS 49158, WN

If you use the fill command with a
value of CH equal to 32, the window will
be cleared.

Finally, you can scroll the contents of
the screen. To maintain compatibility with
the normal 64 operation, the scrolling is
upwards with the bottom line of the
window being filled with blanks. The
syntax of this command is:

SYS 49152, WN

To help you see what these routines
will do, I've given two demonstrations.
The first shows the manipulation of three
windows at once. Since the window
scrolls upwards, you must somehow print
text at the bottom line. In my experience,
the use of cursor control codes and TAB
are both inelegant and tiresome. It's far
better to use a routine in the 64's Kernal.
The following line will do this:

POKE 781,Y: POKE 782,X: POKE 783,0: SYS
65520

where X and Y are the co-ordinates of the
point to which you want to move the
cursor. Line 230 in the demo does this.

The second demonstration uses
randomly created windows to produce a
pattern.

| have included a degree of checking
in the routine so that some illegal values
(e.g. width 40 or height 25) will be

rejected. Not all possibilities are catered
for and it's up to you to ensure that silly
values are not generated in your program,

The routines should be of most value
to adventure freaks since it is simple to
create two or three text windows with
independent scrolling.

Mow, | want to deal with a feature
which the BBC, C16 and Spectrum havein
common. The ability to use flashing
characters. The simple way to implement
this is to use the attribute of each
character to hold a flash flag. This is not
simple to do on the 64 because thereisno
spare bit in the video matrix and it isn’t
easy to use the top four bits in the colour
matrix. My solution is to let you select a
colour to flash. This colour is kept in
location 1000. The routine is called every
50th of a second by the IRQ interrupt. The
screen is scanned every 25 interrupt calls,
so that the flash rate is about twice a
second, The routine scans the colour
matrix and inverts every character of the
specified colour. This routine is givén in
Listing two and a demonstration in demo
three.

Owners with new ROM b4s should
take a little care. These machines fill the
colour matrix with the current colour
each time the screen is cleared. If the
current colour is the flash colour, the
whole screen will flash. Demo three
shows how to use the routine.

To turn off the character flash, simply
enter:

5YS 52736

That's all for this time, see you again next
month. Happy hacking!
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0 REM DEMONSTRATION 1

L ~REF

10 POKES3281,

=M E"'E—’#1#*#*####*‘***#*‘*"
DATA
DATA
DATA 5.3,
FOR WN=0T
ICWNY,HICWN)
70 NEXT

80 FOR WN=0TOZ2

90 SYS 12*4036+3,WN,
CWNY HICWN?2

100 NEXT

110 FOR WN=OI0c

120 CO=RNDC1)*16: IFCO=1THEN1Z20

130 POKEB46,CO

140 IFWN=00RWN=1 THEN GOSUEB 1390:PR
INTLEFTSZ0%,WICWN)):SYS12*40386, WN

150 IFWN=2THENSYS12*40396+6,WN, O, RN
bl Ywesh

160 IF RNDC13<
4N, 1

170 NEX]

180 GOTO 110

190 POKE781,YC(WNI+HICWN>-1 :POKEYH
2 XC(WN):POKE7B3,0:5YSE5520: RETURN

B B (i 19

f P T e

10,10

02: READ XL

WY, YCWND W

XCWNY, YCWND  WI

.STHEN SYS 12%*40396+6b

-

M DEMONSTRATION 2

0 XS=INTC(RNDC1)*202+1
.I—ZHTEENE(l?*ED?+1
YS=INTC(RNDC1)*12)+1
HI=INTCRNDC1)*12)+1
SysS12#*4096+3,1,XS,YS, Wl ,HL
E?E1E*%DEE+u,l O,RNDC1O*128
SYS12*4096+6,1,1: 607010

0 REM LISTING 1

1 DATA76.9,192,76,114,192,76,133,1
g3, 32,238, 192, 165, 20, 141,232, 3, 32,
210,192

2 DATA32,29,
193 . 1E7,
65, 16

3 DATAl
,133,177

i gy d

103 S 1b5, 15,
165,164,105 0,133,

e L
168.24%,1

05,40,133,176, 165, 170,

174 g2,183,172,91,1

1E"I

4 DATALYS, % o
16,245,202, 240, 28, 24,

0,133

S pATAlB3, 144,2,230, 164,24, 165, 167
105.40.133,167,144,2,230,168,32,6
,193,76

6 DATAS2,182, 1*3,91,153,135,159,32
145,163, 169, 1, 145, 169, 136, 16, 245,

36,32

- paTA238, 192, 165,20,201,10,176,64
141 232,3,32,238,192,172,232, 3,16

5,20,201

8 DATA4l1,176,49, 153,93, 193, 32,238,
192,172,232, 3, 165, 20,201, 25, 176, 34
153,103

g paTA193,32,238,192,172,232,3,165
20,801,41,176,19,153,113 195,32, ¢

38, 192

163, 1B s

145,169, 136,
‘55,153,105,%

REM DEMONS
REM
SYS S52738:

TRATION 3

REM TURN THEM ON
POKE 1000,1 :REM WHITE TO FLASH
SO0 PRINI"CCLEARICCYANITHIS CWHITE]
ISCYELLOW] A CWHITEIDEMONSTRATIONC
271 BF LUK

ITEIJFLASHINGLc 81 CHARACTERS™

O REM LISTING 2
1 DATALEY, 25,141
141,20, 3, 169, 206, 141
5. 0.133

> pATAZS1, 169,216,133, 252,160,0,17
> B251,41,15, 205,232, 3,208,17, 165, 2
S1,133

5 pDATASS3, 56, 165, 252,233,212,133,82
sy 177.963,73,1°8 . 145,°53,230,851,
208, 2

4 DATA230,252, 165, 251,201,232, 240,
3. 76,28, 206, 165, 252,201,218, 240, 3,
76,28

s DATA20E, 96, 206,233,3,208,8,169,2
5,141,233, 3, 32,18, 206,76,49,234,23

,233,3,120, 169,79,
.21,3,88,96, 16

FORI=52736T052831

READX : T=T+X

POKE I, X:NEXT
rFTC3lB?EBTHENPRINT“EERDR IN DAT

P—'I)LDED - 0 @

0 REN
11 REM FLASHING CHARACTERS ROUTINE

:F=============



10 DATA172,232, 3, 165, 20,201,26, 176
,4,153, 123,193, 96, 169, 195, 160, 192,
32,30

11 DATA171,96,73,76,76,69,71,65, 76
,32,86,65,76,85,69,63,0,172,232, 3,
185, 93

12 DATA1S3, 141,89, 193, 185, 103, 193,
141,90,193,185,113,193, 141,91, 193,
185,123

13 DATA193, 141,882,193, 96, 32,253, 17
4 32,138,173,32,2847, 183,96, 165, 169
24,105

14 DATA40, 133,176, 165,170,105,0,13
3,177,96,24, 165, 169, 105,40, 133, 169
1442

15 DATA230, 170,24, 165,176, 105,40, 1
33,176, 144,2,230,177,96, 169,0, 133,
163, 169

16 DATA4, 133, 164, 174,90, 193,240, 16
,24,165, 163, 105,40, 133, 163, 165, 164
105, 0

17 DATA133, 164, 202, 208, 240, 174, B89,
193,240, 14, 24, 165, 163, 109,89, 193, 1
33,163

18 DATA1ES, 164, 105,0, 133, 164, 165, 1
63,133, 169, 165, 164,24, 105,212,133,
170, 96

13 DATA10,2,10,10,0,5,0,0,0,0,0,0,

0,0,0,5,0,00,0.0,00,0,5,5,0,0,0,
0,0,0

20 DATAO,0,5,5,0,0,0,0,0,0,0,0, 32,
238,192, 165,20, 141,232, 3, 32,238, 19
2,165

21 DATA20, 141,234,3,208,8,32,238,1
92, 165,20, 141,233, 3, 32,210, 182, 32,
29,193

22 DATA162,0, 160, 0, 32,204, 193, 200,
204,91, 193,240, 3, 76, 169, 193, 24, 165
,163, 105

23 DATA40, 133,163, 165, 164, 105,0,13
3,164,232, 236,92, 193,240, 3, 76, 167,
193,96

24 DATA173,234,3,208,5,173,233,3,1
45,163,201,1,208,6,177,163,73, 128,
145, 163

25 DATASE

26 REM

27 REM WINDOW GENERATOR CBY4

28 REM A + M ASSOCIATES 1985

29 REM

30 FOR I = 49152 TO 49632

31 READ X: T =T + X

32 POKE 1,X

33 NEXT

34 IF T<>SSEB0 THEN PRINT”ERROR IN
DATA"

COMMODORE 64

1541 DISK DRIVE TAPE FAST LOADERS

FAST LOADERS TO DISK

MEGA-TRANSFER DISK — £16.00

A mighty collaction of routines which will etficiently
transfer an extremely wide range of fast loading tapes to
disk. General purpose routines to transfer Nova, Pav,
Burner, Flash, Hyper, CBS loaders and others. A huge
menu of individual routines for unusual loaders,
ncluding combination slow/fast loaders, the latest
sports simulations and top arcade and adventure
games. Genaral purposa routine for those difficult LS.
glow loaders which even Diskus 1 can't handle. And
transfer routines for programs recorded using R.B.5:,
Fastback and Hypersave-64. Includes a program
identifier. All transfer is automatic. No user knowledge
requirad. MEGA-TRANSFER DISK is the finest transfer
utility available for fast loading programs. Don't settle
for lass.

MEGA-UTILITY DISK — £11.00

1. ALPHALOAD Disk Turbo Loader. Add this short
program to each of your disks and your programs will
load at over FOUR times the normal rate. Mo menu is
required and you DON'T have to load Alphaload
separately. Example: 200 blocks. Mormal speed 130
seconds - with ALPHALOAD just 30 saconds.

2. FAST COPY. A high class single drive whole disk
copier. Backup a full disk inm a little over 3 minutes, Will
handle many commercial disks but not if heavily
protected.

3. A multi option FAST disk formatter and a single file
transfer routine which will handle program files of any
length

4, DISK TO TAFE. Transfer any single disk program to
tape (fast load). No memory conflict. Will handla
programs of 200 blocks and more.

DISKUS | — £11.00

The Premier tape to disk transfer utility for your slow
load tape collection, Multipart, Headerlass, and autorun
programs are all catered for. No user kKnowledge
required. Diskus 1 has provision for program types
which no other utility can handle, Supplied on disk

DISCOUNTS! Any two of MEGA-TRANSFER DISK, DISKUS lor
MEGA-UTILITY DISK (single disk) £23.00. ALL THREE jusi
£29.00. Or try our FULL RANGE DISK (every program in this Ad.
Plus our high guality Sprite Editor, PRO-SPRITE, and fape
backup/header reader at £35.00 (disk only). Megadiak owners.
Send Megadisk instruction sheet or Megadisk for £12 credit
againsl any offer in this Ad over £20.

!'! TAPE SPECIAL !!
RAPFPID BACKUP SYSTEM (R.B.5). Conwart your slow |-'_'|al_',||rl:_:|
tapes to TURBOLOAD. Multipart and autorun programs are
handled with ease. Mo user Knowledge required. HB.S. will
convert more programs than any competing utility

HYPERSAVE B4. Retaining the flexibility which the programmer
PR LINrES, H'}.'[.;‘.‘r-ﬁ-il'l'l' Haaves you in control. Save) U?Il:-"-'i‘rlf'f' up to
48k continuous Ram at HYPERSPEED

SPECIAL SUMMER OFFER!I BOTH PROGRAMS JUST £7.00 i
you mention this Ad. (Programs avallable individually at £5.00
each)

All programs for the Commodore 64.
Send SAE for full details or cheque/P.O. for fast
despatch to:

DOSOFT
2 OAKMOOR AVENUE
BLACKPOOL FY2 OEE

U.K. Postage included. Europe please add 75p.
Overseas add £1.50 for airmal.
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Want to get your C64 on line?

Do you feel the need to

communicate with other 64

owners? Well you could win

one of 10 Commodore

3 ke

e

i,

modems that we are giving

away in this month’s

competition.

The rules

ENTRIES WILL NOT BE ACCEPTED FROM
employees of Argus Specialist Publica-
tions, Commodore Business Machines
and Alabaster Passmore and Sons. This
restriction also applies to employee’s
families and agents of the companies.
The how to enter section forms partof
the rules. The Editor’s decision is final and
no correspondence will be entered into.

How to enter

There are a few differences between the
two pictures. Study them carefully and
circle the differences on the picture
attached to the coupon. Fill in the coupon
clearly and seal the picture and coupon in
an envelope. Write clearly the number of
differences you found on the back of the
envelope.
Post your entry to:

Modem Competition, Your Commodore,
No 1 Golden Square, London W1R 3AB.
The closing date is first post on Thursday,
31st November 1985. You may enter as

"Darling, its been on that phone all day’
ENTRY FORM

e ...,................................,...PostCude ..........

Age

Occupation . ...

many times as you like but each entry must

Please complete the following

tie breaker:

be on an official coupon - not a copy - and
sealed in a separate envelope.
Important: Please follow closely the
guidelines on entering - incom plete
coupons and entries with no numbers on
the back cannot be considered. If you are
a winner, the coupon will act as a label for
your prize so clear writing is essential.

| would use my Commodore modem 1o ........ocmecernrrnrnrrnannen:

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







‘Peter Thomas ha

m{i-i}rain on

‘His verdict was very good.

Read on.
FOR THOSE OF YOU, LIKE ME, WHO

think that physical exercise is moving the
car an extra yard or so fromthe front door

pedals. If you don’t move your joystick at
a steady pace then you'll find yourself
getting nowhere and see your opponent
disappear towards the finishing line.
Kayaking is certainly notan event to be
rushed. You must guide your kayak down
the white water while passing through a
number of gates., Some gates must be
passed through forward, others back-
wards, some you even have to guide
your kayak through while going up-
stream. This is certainly an event which
takes a lot of concentration. You'll soon
figure out how to guide your craft but

*getting through the gates is a different
matter.

In each event you strive for gold silver
or bronze medals all the time attempting
new heights of glory to become the world
record holder.

Choose which country to represent
out of a possible 18, put on your sports-
wear and prepare for Summer Games II.
Alternatively, lock your bedroom door
switch on your computer and practice
each event for half an hour while going on
a strict diet until you are ready for the next

major championship. P.T.

- jump in the triple jump and if you don't

each morning but who are mentally
capable of giving Daley Thompson and
Steve Cram a run for their money,
Summer Games Il is just perfect.

Owners of the original Summer
Games - now world leaders in the pole
vault, dab hands at the full tuck dive,
champions in the 4 x 400 metres relay and
challenging Carl Lewis's 100 metre record
_ beware! If you have thrown in the towel
in the freestyle relay and consider the
gymnastics and sheet shooting difficult to
master, rest assured that you can sit back
and relax with Summer Games Il -
because it's twice as difficult.

You start with a simple hop, step and

fall head first in the sand you can watch an
action replay of your successful soar
across the sand while the appreciative
crowd applauds.

Oarsmen and women among you can
tackle the single sculls rowing and pit
your skill against your friends, the
computer or the clock. The split screen
makes this event very exciting and
realistic.

After the water you return to dry land
for the javelin where a combination of
speed, timing and power sees the javelin
fly through the air across the screen.
Again a good throw gains appreciation
from the crowd.

The equestrian event brought back
memories of pony trekking on Dartmoor
when again | seemed to spend more time
on the ground than on the horse. Timing
is essential if you don’t want an early
ducking in the water jump.

Once you've had enough of horsing
around you can attempt the high jump.
I'm not sure whether there was a bug in
my version of the game or whether I'm
just not cut out for the high jump, but |
only managed to get over the bar once
and that was on the lowest level.

If you've got a grudge against
someone then you'll love the fencing.
Now you’ve got your chance to flex your
foil and battle it out with your opponent.
Contral is a little difficult but after some
practice, and a few beatings, you'll get
i Uﬁ-Ed to it.

If you find that you have trouble
staying on a tricycle then the cycling event
is certainly not one for you. Rotating your
joystick moves the man’s legs on the

— ] ] —] —] =



THE GAME
~ OF A LIFETIME"

Available for Commodore 64, Spectrum 48K and Spectrum +. Coming soon: Amstrad and MSX.
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and the

TOYMAKER'’S PARTY

" jump, leap, climb stairs—

~and even fly —but can you
“get him to the party?

32 challenging screens

Quicksilva Ltd, Liberty House,
222 Regent Street, London WIR 7DB.

Telephone 01-439 0666

Rupert Bear © Express Newspapers PLC



Adventures

Runecaster risks life and limb

yet again in order to bring

you his column.

AS | AM SURE YOU ALREADY KNOW,
adventure games can cost quite a lot of
money! Generally speaking the more
expensive games are disc based and
provide you with many hours of pleasure
for your money. The higher middle range
of tapes (around £10 plus) seem to be the
ones that sometimes make you think.

On the other hand there are a number
of bargains around. My local Spectrum
Chain shop had a couple of good buys. . .
One would be loosely (very loosely)
classed as an arcade adventure - Mystic
Mansion - and the other,a well presented
text adventure, was Aliard’s Tomb.
Respectively, £2.99 and £1.99.

The first, US Gold, hardly comes within
the range of this column but is worth
looking at, especially if you have young
children around. It is a 20 level, find the
treasures, avoid the monsters, type of
game with a good difficulty grading -
Adult, Teenager or Child.

The second, Aliard’s Tomb, is a neat
little adventure that does not appear to
have any hideous inconsistencies and at
the price is well worth buying. Fairly
conventional scenario...dark dungeons,
in which you have to find the aforesaid
Tomb, solving several ingenious puzzles
in the process.

Keep your eyes skinned for these and
other ‘cheapies’, they are often either
reissues or are stock from defunct
software houses. You will not find Exodus:
Ultima 111, The Hobbit or Eureka but may
well find something to keep you
interested.

Kitchen spin-off...

Down in the kitchen something
stirred. ..or rather squeaked! It was
probably the lady of the house using one
of those reusable shopping list boards -
you know the type: plastic-faced and
supplied with a water soluble ink marker.
Make notes throughout the week on what
is required - buy them on Saturday and
wipe the ‘slate’ clean on Sunday.

What has this' to do with playing
adventures? Well, a firm in Wales, Mapit,
has produced a plastic reusable Map
Maker. It is A3 size (two pages of Your
Commodore) and has a 13%11 grid of
14x27mm rectangles printed on it.. just
the thing for mapping all your trips
elsewhere! There is space at the top of the 4
board to make ‘vital notes’ and the pens
supplied have a fine enough point to
enable all the vital facts of a location to be
recorded in the space provided.




The Map Maker costs £3.49 and there
also is a range of suitable pens in various
colours at 99p each. A little more
expensive than scrap paper but as we
approach Christmas.. Mapit can be
found at: 166 Robert Street, Ynysybwl
{perhaps we should have a checksum on
that!), Mid Glamorgan CF37 3EA.
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Over the moon

Level Nine does it again. Red Moon is the
latest from Britain’s number one
adventure software house. As usual the
products are available for a number of
computers but of interest to us here is the
C64 version.

Over 200 pictures can be found as you
explore the ‘magik’ land of the Red
Moon. Level Nine seems to improve with
age, not only can you turn the pictures off,
saving the ‘drawing’ time, but with this
program you can even type in commands
whilst the pictures are being created on
the screen!

The Red Moon is about a land where
Magik works, albeit nowhere nearly as
strongly as in the past. In the past the
moon was crimson red and the source of
all the great Magiks. As the moon faded to

the grey we know today, so the Magik
wanted. A great concourse of Magicians

4%  reated a substitute - the Red Moon

Crystal. This was mounted in the Moon
Tower of Baskalos and shone out over the
kingdom, maintaining an island of Magik
and enlightened Civilization.

But. . .the great Crystal was stolen. The
Red Moon is the story of how a Magician
(you!) recovered this fabulous gem and
restored hope to the World.

Mot only are there hundreds of scene
setting pictures but there are also the long
and descriptive texts that have always
been the hallmark of Level Nine games.
Read, and wonder at it all.. .how do they
get it all into our computer’s memory?
The pictures are good, better than the
rather surrealistic landscapes of Return to
Eden. They are certainly not high, hi-res
works of art but serve the very important
purpose of visually triggering recognition
of your present location.

As with all Level Nine games (and most
other good adventures!) it is important to
keep a careful map of your progress.
There is a temptation when recognizable
pictures are displayed, to skip the
mapping procedures...fight this
temptation - draw a map!

Unlike many games where an
apparently insoluble puzzle bars your
progress within a few steps of your entry
point, Red Moon has plenty of locations
for even the absolute novice to explore
right from the start. Do not think that this
implies a beginners game, even
accomplished adventurers will be
gnashing their teeth on occasions. For
those that get totally lost and confused,
Level Nine offers the best hint sheets in
the business. These are so laid out thatitis
not easy to read something you wish you
hadn't!

Artefacts found soon after entry will
include the inevitable lamp for
subsequent exploration ‘in dark and
dangerous places. Dangerous? Yes! There
are a number of decidedly aggressive
creatures just waiting for you to stumble
by. To be successful you will have to fight
them. Bare hands are not to be
recommended, find a useful weapon and
better still some armour to protect you.
You start your foray into this other world
with some 50 “hit points’, it is surprising
how quickly these can be used up. The
use of Magik is permitted, even
encouraged. To implement these spells
you must enter a command of the type
‘CAST ZAP'. Each spell may only be cast
successfully if you have the object that is
the ‘focus’ for that particular spell.

‘CAST ZAP' is used to magically attack
an enemy but you must have the jewelled
dagger for it to work. Casting spells also
uses up some of your 'hit points’, so try
not to be too extravagant with them.

SAVE and RESTORE your current
position are also counted as spells! In this
case no ‘focus’ is required but it still uses
up your ‘hit points’. A clever dodge this, as
it stops us making dozens of ‘safety saves'.

Neither can you cast a spell
successfully if you have iron about your
person (or at that location). You cannot
fault the logic, even if it is a little
frustrating at times!

The C64 tape version utilizes a ‘rapid
loader’ and takes just less than three
minutes to load this massive program. So,
even though disc versions are usually
available the gain is fairly small.

Level Nine is to be congratulated on
keeping standards at such a high level for
such an extended time. . .good luck and
roll on the next one - but please give me a
little time to solve this one first!

Sore fingers...

Although the range of good software
grows as time goes by, there are always
some people who like to ‘do their own
thing’. Obviously if you get that good at it
we will start reading about your work in
this column!

Many others spend enjoyable hours
pounding their keyboards typing in
programs gleaned from magazines or
books. This can often be very, very good
programming practise. This is the way to
learn how a program works (often the
hard but permanent way - by having to
debug it!).

It is also often possible to see how to
improve on the published listing. The
original programmer was probably
heavily involved in his program, whereas
you will be looking at each section in a
fresh light.

There are already several books on the
market that will help you write adventure
games on the Commodore 64. On the
other hand, new ones are always
welcome, you never know what new
routines you may find! Book is nowadays
are rarely cheap but in terms of time spent
at your computer are probably much
cheaper than the average piece of
software. Two offerings have come our

An electrifying ¢ oo el of
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way recently, one American and one
British.

The first is: Golden Flutes & Great
Escapes by Delton T Horn, published by
dilithium Press, ISBN 0-88056-051-7. There
are over 200. Four complete listings are
given together with hints, tips, flow charts
and possible variations to the game play.

The book is written in clear English
(American?) and presents the writing of
adventure games in a modular form that
should be understood by the reader. The
listings are in BASIC and are for text only
displays. Although | have not keyed any of
them in, they look reasonably interesting
if you are just starting out along this path.
They should give you plenty to think
about. Dilithium Press Publications are
distributed in the United Kingdom by:
Holt Saunders Ltd, 1, 5t Anne’s Road, East-
bourne BN21 3UN. Holt Saunders has a
number of titles dealing with computers
and computing, lists of these are
obtainable from the above address.

The second book is Castles and
Kingdoms by Bob Liddil, published by
Virgin Books, ISBN 0-86369-094-7 - 186
pages cost £599. This book is quite
different to the one above as no
explanation of each individual program is
given.

Listings for 15 (!} different adventures
are given together with a page
(210x265mm) or so to set the scene for
each. Again the programs are in BASIC
and are clearly set out for you to type in.
The games are presented for you to play
rather than learn from but the inevitable
debugging is bound to teach you
something.

Both books appear to offer good value
for money - look out for them and let us

know how you get on! Both publications
offer copies of the games on cassette for
the lazy amongst us!

AdTViSion
Not for the gentle...

Do you remember Dallas by US Gold? It
appeared in this country last year and was
acclaimed by many reviewers at the time.
If you have not played it, try to get your
computer shop to demonstrate it for you.
It is disc based only and has excellent
graphics that are called from the disc as
you proceed.

What made me think of Dallas is a
recent issue from Activision -
Mindshadow. It too is disc based and also
has good graphics, again called from the
disc. The plot is novel too, you awake on a
desert island. . .not knowing who you are!

The aim of the game is to discover your
own identity and who left you to perish. . .
As the story unfolds you find yourself
travelling around the world in search of
the answers. The program is well con-
ceived and presented, the puzzles are
good and the use of the function keys well
thought out.

The only thing | have against
Mindshadow is the underlying need to
behave in a somewhat underhand
manner to succeed! As a barbarian
clobbering trolls or a thief stealing deftly
through dungeons - | have no qualms. ..
but striking out with no provocation or
stealing from a sleeping tramp. . .1 dunno.
That gripe apart this is a good adventure
and the use of the function keys make it
very easy to play. The most used
commands are immediately at your
fingertips. SAVE, LOAD, REPEAT, HELP,

Adventures

DROP, GET, QUICKSAVE and
QUICKLOAD are all function key
commands.

SAVE and LOAD allow you the option
of 10 different game positions. These may
be overwritten at any time you change
your mind throughout the game.
QUICKSAVE and QUICKLOAD are
particularly nice features as they allow
you to save your present position
‘temporarily’ at any time you think your
next move may be your last!

HELP enlists the assistance of a wise old
bird - the Condor - why a Condor | do not
know but he can be darn useful! His help
can only be given three times.. so make
use of his knowledge carefully. You can of
course start from scratch and use the help
gained in previous games to reach your
last position, then get three new HELPs!

Although there are some devious parts
to Mindshadow, it is not a very difficult
game to play. The number of locations in
each section is not large and although
mapping should always be an
adventurer’s first line of attack it is not
always necessary here. You must solve
each section before you can proceed, so
at least you know how you are doing! If
you are unable to go anywhere else then
you know you have missed something!

For all that, I still do not know who |
am...there are no prizes to anyone
making any unkind suggestions!
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A whole new world awaits you and your &4, The world of
Prestel, Micronet, Viewfax, Homelink, Citiservice,

This is<the world of product
reviews, mainframe games, home banking, business information,
commodity futures, armchair shopping, real time conversation,
electronic notice boards, helpful tips, ICPUG, news, Telex-Link,
Mailbox, Chatline, Gallery etc. This is the world of telesoftware, with
programmes to download into your 64 and save to disk or tape.
Many telesoftware programmes are provided free of charge or at
nominal cost.

Dialog with over 600 massive databases on call and almost
unlimited information on just about any subject is accessible from
your &4, together with BT Gold, Easylink, One to One etc., with
electronic mail, business services and telex facilities.

You can link to Bulletin Boards in your area for local news, club
news, letters, jokes, poems, helpful tips, etc. It's a whole new
experience,

Take the first step. Make a giant leap for your 64. Communicate
with Modem House and you'll soon be talking to other ‘&4 users,
linking to other micros and swapping files, tips, programmes or just
chatting.

Modem House are the largest suppliers of Commodore
communication equipment. We also supply complete systems for the
Pet 2000, 3000, 4000 and 8000 series,

V4 ‘ZANODEM
= === HOUSE

g =
lolanthe Crive, Exeter, Devor EX4 9EA. Tel: (0392) 69295

The mast popular 64 micropack in use today, will link you to
Prestel, Micronet 800, Viewfax 258, Homelink, Farmlink, Citiservice,
etc. From Modem House, the complete system is on offer
at the incredible price of £99.95 inc. VAT, p &p.
Optional terminal software to link you to BT Gold, Easylink,
One to One, Dialog and Bulletin Boards is available at £29.95 inc.
VAT, p&p.

Complete Commodore 64 micropack

special price £99 -95 inc. VATp &p

for a limited period only.

Special, special offer, order your 64 micropack now and
get a FREE quarter’s subscription to Micronet 800 and Viewfax 258
(Prestel Microcomputing).

r—-—_——_-—--——

Maodem House, lolarthe Drive, Exeter, Devon EX4 9EA, Tal: (0392) 69295

I Please send me .............. Commodore &4 Micropack(s) £99.95 each I
= . Optional Terminal Software £29.95
I lenclose £ ............. /Bl My ACCESE MOL cocuoecsc e cremsereseeee l
I Ty e l
I Address ... I
I - o e g s R e e l
| Please allow 28 day delivery |
This offer applies only while stocks last YC11/85
L N - S S S S S S S s e s .-



3-D GLOOPER

Supersoft £4.95
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C16/Plus 4 Joystick optional

This game, originally on the 64 has now
been converted to the 16. In effect, the
game is 3D Pac-man and you are
actually standing in the maze. The
scenario is as before. You must collect

-
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all the blue dots on the floor of the maze
whilst avoiding the attentions of the
gloopers.

These brown creatures patrol the
maze and will munch you given half a
chance. There are a number of red dots
which empower you, for a limited time,
to munch the gloopers. During this
period, the gloopers are coloured yellow
rather than their usual brown. Clear all
the dots and you move onto another
screen.

The screen shows a perspective view
of the maze walls and side passages. A
combination of brick patterns and
coloured shading helps the effect. The
gloopers are quite simple in design but
grow nicely in size as you approach
them. In all a surprisingly neat bit of
graphics.

You can examine your immediate

h
v =

Originality piayability Graphics

surroundings on a small map which
appears at the top of the screen. This
shows the position of dots and gloopers.
If a glooper starts 10 approach you, a
warning sound is given. The keyboard
or joystick is used to move about

the maze. You can move at quite a
speed but this isn't always advisable
since you can easily turn a corner
straight into the arms of a glooper.

In this world of more sophisticated
software, it's nice to play a simple but
addictive game. | found Pac-man rather
tiresome since the whole action is
visible. In this game, you have no idea
where the gloopers are. This engenders
a surprising amount of excitement. |
found this game great fun to play and
guite addictive. The graphics are simple
but most effective. At the price, quite
good value for money. M.W.

SKYFOX

Ariolasoft £9.95

C64

As its title Sky Fox might suggest it is
about a jet fighter but it's not one of the
flight simulators that have become
popular lately, more of an air combat
simulator. Thus the pilot doesn't have to
concern himself with all the intricacies
of take off and landing but can
concentrate on the important business
of zapping baddies.

This brings us onto the game itself.
The story goes that the baddies have
invaded, either from another country or
another planet, and are about the usual
invader - like things such as killing and
destroying. Your job is, of course, to =
repel the invaders and save the
world/country. In order to achieve this
you are equipped with the Sky Fox
fighter plana, a weapon capable of
standing still in the air or zapping along
at speeds of 3000mph! The Sky Fox
hoasts a full complement of baddie
blasters ranging from general purpose
laser guns to the air to air heat-seeking
mega missiles.

The screen displays a cockpit view
that has three large windows and a
radar display which shows either an all
round proximity scan or a sort of
weaponty screen complete with gun
sights. Also available ig a direct link to
the main battle computer at your base.
When activated this swings out on an
expanding window to cover the whole
display. This computer link supplies
information about the progress of the
war with the status of various
installations being displayed so that you
can judge where you are most urgently
required.

Also in the data banks is a battle plan
displaying the position and number of
your foes as well as the locations of
your base and the other establishments.
This plan may be used to navigate but

using the auto pilot is much more fun as
it will either take you to a specific
location or it will find the nearest
zappablé baddie and zoom there at
3000mph.

Whilst being great fun and very
convenient, this auto pilot knows
nothing of air combat and thus usually
engages you with the enemy from the
worst possible position. Combat takes
two forms. First is the ground force
consisting of groups of five tanks. These
appear on the display as tiny little blobs
on the horizon. At this stage the blobs
may be disposed of with the lasers very
easily. This would be a shame however
hecause the blobs grow into very
detailed battle tanks that shoot at you as
you approach and 1o miss this would
spoil the fun. So my advice on the tanks
would be destroy all but one, fly over
that admiring the excellent graphics and
then turn round and blow it 10 hell!

The other form of combat is in the
air, as you climb from ground level you
pass into the cloud layer and the screen
goes blank. At this point the disk is
being accessed but | think the cloud
idea is a nice cover for this, Once
through you are presented with a view
of clouds and are in the domain of the
enemy jet fighters, These usually don't
appear at all because the auto pilot
lands you in the fight with the nasties
behind you. If you do manage to get
ane in front of you don't forget to be
amazed by the smooth animation of
such a large and detailed shape before
you target the heat seeker and despatch
it to the same fate that the tanks
suffered. This aside, | should state that
the air combat is not easy at all and
took me many goes to get the hang of it.

The biggest and baddest of all are
the mother ships. These are like large
floating cities in the sky. The mother
ships send out all the other baddies 30 a
good plan is to take on the mother ships
first to prevent them ganding out
replacements for the tanks and jets that
you destroy. As big as they are they can
be taken out by laser work but a lot of
careful flying is required to get past the
internal defences and they need to be
hit a number of times due to their
armour. Once you have exhausted your
supplies of missiles and fuel you can
land at your base to stock up. That is if
it still exists!

The game has a large range of
options such as difficulty levels from
Novice to Ace of the Base and practice
levels invalving only air or only ground
combat. Also selectable is the scale of
the baddies’ attack and the form of your
task. These have titles such as cornered,
The Alamao and, my personal favourite,
Massive Onslaught.




£
R

E T LA

e T

BEACH-HEAD I
US Gold £9.95

C64 — 1 or 2 joysticks

This sequel to the successful Beach-

Head is not just one game, but four

games in one, for one or two players.
The evil dictator known as the

Dragon has captured some of your

men and is holding them hostage in his

heavily fortified island home. The task of

the allied forces is to storm the island,

rescue the prisoners and escape with
them by helicopter. You then do battle
in single combat with the Dragon
himself.

These four screens may be played in
any order, with three skill levels for
each. You may choose to play the allied
troops or the dictator's forces, so many
permutations are available.

The attack phase involves landing
your troops by parachute from a
helicopter, then advancing them
individually past two barriers under
withering machine gun fire. You will lose
many of your men, and will need to
sacrifice some for the safety of others,
Bonus poifits are scored for successful
grenade attacks on the machine gun
position.

To rescue the hostages you use a
captured machine gun against a
bewildering array of forces, all intent on
killing them. This is not easy, as the
tanks and armoured trucks need to be
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hit in exactly the right spot to knock
them out.

In the escape stage you fly
helicopters, loaded with escapees, past
a series of obstacles while under
constant fire. You can strike back, and
you score points for targets destroyed
as well as soldiers rescued. The Dragon
sets the difficulty level for each of the
three sorties, and the highest level is
really hard!

Finally, having tracked the Dragon to
his lair, you engage him in battle with
wooden spears called Poontas, from
opposite banks of an underground river.
You move, duck and jump, and can
control the spears in flight, making them
swerve. Four hits win a round, nine of
which must be played in all.

A marvellous game - challenging
throughout, with excellent graphics and
the best software speech I've heard. It
deserves to be a great success!

P.R.B.

PAINTBOX
Audiogenic

C-16 - joystick optional

For those who like graphics without
mathematics, Paintbox is a must for
Commodore users; | say users as one
side of the tape is for the C64 and the
other for the C-16.

Loading is fast and efficient and
the manu display scrolls smoothly along
the bottom of the screen. At any point
the menu is instantly accessible by
pressing the space-bar. The menu
controls a variety of options including
saving to tape or disk and a fast erase.

Now what does the program offer?
DRAWING is, of course, a standard
feature using joystick or keyboard. To
this is added:

Line - Allows a line to be drawn at any
angle.

Lines - draws a series of lines starting
from where the last one finished.

Pays - gives a series of lines starting
from the same point.

Framing - provides a rectangle of any
given size at any position on the screen
while BOX gives a solid rectangle of any
chosen colour. CIRCLE at any place,
any size and use DISC to give a colour
filled circle.

This sounds pretty much the same as
usual but, believe me, the use of
‘rubber-banding’ technique gives you
tremendous scope and versatility.

When we come to PAINTING the full
colour range is available for filling
enclosed areas while, in DRAWING
mode eight options are available from
very fine line to very thick pen which are
really excellent. Drawing speed may also
be controlled.

For the C84 alone there are extra

facilities allowing you to copy, SWAP
and MOVE two pictures around building
one upon the other.

Audiogenic has produced here a very
good, fast acting, easily handled tool
which can be used to create very
intricate drawings, picture drawings,
poster drawings etc.

Paintbox compares most favourably

with other graphics utilities and, indeed,
would be the one of my choice by virtue
of its speed, scope, ease of handling
and well written manual; screen colour
control is likewise excellent,

A joystick is preferable but keyboard
control is fully functional and adequate.

Go to it beginners and advanced
artists. Well recommended. E.M.
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SPEED KING

Digital Integration £9.95
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CB4 — joystick optional

If you have quick wits, cool hands and
an iron nerve, then this is a game you
must buy! You can experience the thrill
of high-performance motor-cycle racing
at any of the world's top 10 circuits,

from Brands Hatch to Daytona, at
speeds of up to 250 miles per hour. And
all this from the comfort of your own
armchair!

Each of the circuits is faithfully
reproduced, with good graphical
representation of the scenery, the track
and, of course, the bikes. You race
against 19 other riders, starting at the
back of the grid. If you collide with
another bike you crash, but can set off
again. Wandering off the roadway slows
you down too, and eventually makes
you lose control.

your machine is equipped with six
gears, which you can change up and
down, and the sound effects
accompanying gear-changes are most
realistic. Holding down the fire button
(or space bar) causes constant
acceleration. Releasing it slows you

Originality Playability Graphics Value For

Morney

down, but for heavy braking you will
need to change down.

Various options are open to you. In
addition to the choice of circuit, you
may select novice, pro or champion skill
levels, and you are given a preview of
the chosen track. You may also do as
many practice laps as you wish, before
setting off under race conditions. The
length of the race may be two, four or
six laps. The computer records thz total
time for the race, and your fastest lap
time.

| was impressed with everything
about this game. It is very well
programmed, fast and exciting. There is
plenty of scope for improving your skill
by practising, and plenty of variety. It
sets a standard for motor-cycling games
which will be difficult to beat. So put on
your crash-helmet and get started! P.R.B.

RACING DESTRUCTION SET

Ariolasoft £14.95

C64

Have you ever had the urge to get in a
powerful car and race round a track as
quickly as possible? Destruction Set will
allow you to indulge all your fantasies and
more!

The game consists of two race cars
on the same track. Each car's progress
is displayed on a separate window on
the screen so if one driver gets ahead of
his opponent he doesn't disappear off
the screen. The cars are rather like slot
cars as they will turn corners on their
own and the only control required is to
change slots and accelerate.

So what is the Construction in the =
title for? Well this is because RDS
allows the user to either choose one of
about 20 pre-formed race tracks or even

to make one up himself. This allows all
sorts of differing terrains and thus the
game can change from a Formula One
at Silverstone to a dirt track rally on the
moon!

To enable the cars to race on the
different surfaces the user can also
control the design and specification of
his car. This allows such things as a
Corvet Stingray with an 8.2 litre engine
right down to a 250cc Bike.

Care has to be taken when choosing
a vehicle as it is very easy to construct a
car that is too heavy to get up the steep
hills or not powerful encugh to get off
the ice. It is great fun however to pit two
entirely different cars against each other
on a variable track and see one catch up
on the straights due to its power but

then fall behind on the hills due to its
weight.

What about the destruction bit, | hear
you ask? Well this is great fun as well
because the game offers options to
carry oil for throwing in the path of your
opponent and land mines 1o blow him
up! The problem with both the oil and
the mines is that they stay where they
are and stay nasty as well so if you drop
a land mine in a place where your
opponent can't miss it he will blow up,
but on the next lap if you can't get past
it, so will you!

Although the game does a lot of very
slow disk accessing, | think that it's
excellent and | recommend it

J.G.D.
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Supersoft £4.95 o
LB ] wasps and hornets. Your efforts are Graphically, the game is simple with
i & i "%~ a- 4 hindered by interfering moles and Iimited.usa .of the C16's colalur abjlities.
FO | Bl WD vultures. In effect this is a shoot-em-up The animation of the wasps is quite
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| o= of o= o= a8 with its own attraction. look like the creatures they are
i Lk £ E . o On screen you get a side view of the supposed to be. Sound is limited to
PRSI e R cactus and the ground level. You may zapping noises although a nice version

C16/Plus 4 — joystick optional
This is another C64 conversion from
Supersoft. From memory, | don't think
have bean many alterations from
the original.

The plot is somewhat unusual in that
wou must protect a cactus from the
unfriendly attentions of a swarm of

move above or below the ground via
holes in the ground. The swarm of
wasps and hornets approach from above
and fly from side to side slowly moving
downwards. You must prevent them
from reaching the base of the cactus
where they can do the most damage.

Unfortunately, it isn't a simple matter
of shooting the wasps. Moles move from
side to side trying to fill in the holes in
the ground and cut off your means of
access. You, of course, can shoot them.
After screen one, vultures fly across
dropping eggs. These bounce about and
will destroy you on contact.

of Lincolnshire Poacher starts the game.

Whilst this game doesn't break new
ground in sophistication, it presents a
real challenge. The first screen is
deceptively easy, but our friends the
vultures make life pretty tricky later.
They seem to aim their eggs accurately
and the bouncing bomb behaviour of
the eggs is tricky to judge.

QOverall, not a bad game especially
bearing in mind the lack of material for
the C16. The rather primitive graphics
do the game no favours but it does offer
a good old fashioned zapping session,

M.W.C.

WORD PERFECT
Supersoft £19.95 disk
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| dare say that a good many owners of
the 64 have considered the benafits to
be derived from using a word processor
but have been deterred by the high price
of most of the programs currently
available.

Even if you don't own a printer, a
word processor can still be extremely
useful, How many of you, for instance,
can sit down to write a letter and get it
right first time without having to
rearrange paragraphs, correct spelling
or syntax errors, or even re-write the
entire thing, perhaps several times? With
the aid of a word processor and a little
typing practice the whole task becomes
very much easier. Using the screen as a
sort of electronic note pad, you can
organise your thoughts and correct any
errors, all without committing anything
to paper

However, whilst appreciating the
above, many people will be unable to
justify the expense of a program which
although very useful is somewhat limited
in its application in the home. Word
Perfect from Supersoft has recently
been released and seems to be aimed at
just such a market. The program is
available in both disk and tape format,
the disk version being the one reviewed
hera.

Word Paerfect is a scaled down word
processor and as such it is suited to any
of the uses to which you would put a
typewriter, but with most of the
advantages of word processing. The
program loaded quickly and reliably and
resides in the protected RAM above
Basic starting at 49152. Most of the
important features of a word processor
are there, although some of them such
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+) and margins []).

Hord Perfect Demo
supersoft

i Mord Perfect can be
:?nd centre text apart

used To underline
from setting tahbs

as block move and copy are
implemented in a somewhat crude
fashion. You may search for a specific
word or phrase, centre, underline, set
tabs and merge previously saved text
into the current work. You have the
option of saving your finished document
to tape of disk.

Although some of the more usual
commands are missing, right justify and
search with replace for instance, | don't
feel that their absence will cause too
much inconvenience.

The program allows the use of a wide
range of printers although, as with all
software tht uses a printer, it would be

prudent to check that your particular set
up works before buying.

Word Perfect comes complete with a
well written 16 page booklet that should
enable even the novice to quickly get to
grips with the program. While perhaps
not suited to serious office work, | feel
it has a lot to offer the home user. This
review was written with the aid of Word
Pearfect and | shall continue to use it in
the future

My copy of the manual has an error
on page eight. To reformat a paragraph
you should press DELETE in CONTROL
Mode, not R as stated.

D.J.T.

. |
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Ariolasoft £14.95
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C64 + joystick

Although the title is different, this is ane
of the excellent Electronic Arts
‘Construction’ series.

The game starts by telling you to
select a Morph i.e. a basic body type.
This varies from the Human Homin to
wasps and strange lion like creatures

Mext weapons must be selected 10
arm your particular beast. These range
from laser rifles and grenades for the

humans to noxious spit from the worms
and of course deadly claws from the
lions.

Then the creatures travel to the
teleport chamber where they are left
whilst the controllers decide what type
of combat is to be engaged. One owner
will decide the terrain, and this should
be chosen to give your creature the
maximum advantage and your
opponents the least. So if an owner has
an amphibious creature he could choose
a terrain with lots of water thus
confining his opponent to the land.

The other owner must try to nullify
the disadvantages of the terrain by
selecting the type of combat. The first
type is the simple destruction combat
where each player will fight to the death
with the creatures found in the arena
and the opponent

The second requires flags to be
collected in order. Each flag is defended
by an arena creature.

The third type is called the horde.

This is when both creatures must work
together to defeat an invading horde
that comes from the top of the screen
and is attempting to reach the bottom.
The one who kills most hordlings wins.
As | mentioned, the arena contains
‘Urban Defenders’. In a one player game
all these creatures are played by the
computer but in a two player game the
creature is played by your opponent So,
if a creature runs into an urban
defender, the screen clears to a combat
screen and the two players battle to the
death. This is done by selecting
weapons and blasting the enemy. This
requires a great deal of dexterity and
practice is recommended. If the player is
victorious in his attack on the urban
defender then the screen changes back
to the large map and the game goes on.
Graphics on this game aren'
stunning but none of the construction
series are. The game is a different
matter as it is excellent and | found it
axtremely addictive. D.G.D.

THE GREAT AMERICAN CROSS
CDUNTFI‘I" ROAD RACE Activision £9.99

it 87 E? (27

Cea

At first glance the Great American Cross
Country Road Race - T.G.A.C.C.RR.
from now on, coz it takes too long to
write - is like Audiogenic's Tallegeda,
hut after closer scrutiny | found some
pleasing additions.

After you've chosen your route,
which is at first a touch confusing (it
reminds me of trying to fathom the
intricacies of a British Rail time table).
you are shown the map which roughly
shows your route between cities and the
weather conditions you are likely to
encounter. You can scream across the
great American countryside/desert/
snow plains/etc. etc. from one sprawling
downtown conurbation like San
Francisco to another like Washington,
experiencing sun and snow.

To practice | chose the US Tour race
which, as the name suggests, allows you
to belt right round the continent.

After the prelims, you're faced
with the old hat track, down which you
must guide you low strung speed
machine

You have a certain amount of time to
get from one check point to the next
and you're expected to change gear
using the joystick, while keeping an eye
on your fuel. If you allow your RPM to
stay in the ‘red-line’ too long your
engine blows up but it doesn't take too
much skill to avoid this catastrophe.

Fuel consumption is, | found, another
story. This particular hazard really
wound me up. When you run out of gas
you have to “push” your car to the next
station. You do this by continually
pressing the fire button - | actually

broke my joystick doing this. | believe
that this would not have been necessary
if the gas stations were more clearly
defined, because if you only just miss
one you've got to go to the next one
which is 100 miles down the road -
infuriating!

The clever touches in this arcade
game are what make it different. As you
traval the road, conditions change along

with the scenery and it gets dark - |
liked that. If you go too fast you attract
the attention of the fuzz and they pull
you over.

Altogether this is just another road-
race game and, although clever in
nlaces with good scrolling graphics, I
teel that once you've seen one there
isn’t a lot of difference in the rest - but
this is certainly one of the best. D.F.
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PINBALL CONSTRUCTION SET ool

Ariolasoft £14.85

C64 + Joystick

The Idea behind the construction series
of games is that people could adapt a
game which they liked to take on many
different forms and levels of difficulty so
as to improve their enjoyment. This isn't
the case with Pinball C.5.

The game is a representation of a
pinball board which can be set up to the
user's reguirements. All manner of
bouncers, flippers and fancy bits may be
put together on the board in an attempt to
find an interesting game. This is where the
construction bit falls down as most fun is
to be had in the construction of weird and

wonderful boards. Playing these boards
soon becomes very boring indeed! As all
the fun in real pinball is in the flashing
lights and ping, ping, ping noise.

Anyway, back toc the game. As |
mentioned, the game allows use of
bumpers and flippers. It also has many
advanced features such as a ball hopper
which collects balls, until it's full at which
point it releases them all putting four balls
in play at once. Another interesting feature
is the AMD gate that allows special scores
to be awarded for good play.

All in all | was disappointed by this
Mice idea but a boring game. J.G.D.

THE RATS
Hodder and Stoughton £7.95

5 ‘ull.i

to I3 Es (514

CE4
As reported in the October issue of Your
Commodore, Hodder and Stoughton
Software has released the computer
varsion of that now age old horror story
The Rats by James Herbert.

Ja MEs H ERBERT <

HE RATS

When | got my grubby little paws on,

the game | could hardly wait to get it in
the C2N and have a look - you see,

dear reader, I'd read the book and seen
the film already and thought they were
both terrific - 30 maybe | expected too
much.

In the game you take the roles of
various characters in the original story -
except the rats, of course. You can, for
instance, be anyone from the controller
of defence to a cobbler which,
altogether, adds to the general
confusion, and this, in my opinion, is the
only atmosphere generated by this
attempt to mix all the aspects of micro-
gamesmanship in one package. | think
it's a shame that the game didn't live up
to my expectations especially after the
stunning graphics that are displayed
after the animation seguence.

The game is staged in central
London where the rats are swiftly taking
over and it's your task, with the help of
the defence forces and various wizardry
from the research and development
people, to contain the hidéous menace

within London, whilst keeping the three
main characters alive and not at the
expense of every last man jack in your
defence forces. To fail in any part
results in defeat and some supposedly
horrifying graphics.

To effect the destruction of the rats
you are given various tools and
professional forces to help you and you
must put into action Foskins (one of
your main characters) strategic battle to
do this. This is done by maving a
cursor again to pick the words (your
choice of which is maddeningly limited)
to build the command. Needless to say,
| was shredded very quickly and often.

It is a good idea, but with the lack of
atmosphere and the limitations imposed
by the program | found it hard work and
it lost my interest very quickly. Like |
said, I'd read the book, seen the film,
and now |'ve played the game. | think |
would have prefered the piel—

D.F.

KAYAK

Creative Sparks — Sparklers £2.50

i%2 Us Ea O

C64 — joystick

If you find it exciting to have a cold bath
on a foggy Sunday afterncon in
November, while Chopin's funeral march
plays in the background, then this is the
game for you! According to the rather
ungrammatical cassette insert, your

mouth will be dry and your arms
shaking with excitement — lies, all of it
lies!

The idea of the game is that you
paddle a canoe in the World White
Water Slalom Championship. This
involves two forays along a stretch of
winding river, with 25 gates to negotiate,
remembering to keep the white pole to
your left at each. The control you have
over your craft is minimal. Attempting to
turn usually ends with you ramming the
bank, at which point the program is as
likely as not to seize up altogether.

The "superb scrolling 3D" graphics,
mentioned on the packaging, are in fact
crude and jerky, with the prow of your
boat bobbing up and down in the
foreground and slalom gates appearing,
as if by magic, just in front of you.
Making headway against the current is

practically impossible, and response to
the joystick is very slow indeed. The
game proceeds at the pace of a snail
with corns!

The only sound-effect, apart from a
discordant fanfare at the start, is like
nothing so much as brushing a pair of
shoes, or perhaps a veteran washing-
machine. There is a high-score table, of
a sort, but even that is mud-coloured.
The inlay asks “Will yvou have the
stamina and strength to last the whole
course?" - | very much doubt it!

If | seem rather unkind, it is well
deserved. This is the poorest game |
have seen for a long time, and the best
thing to do with it is cover the tabs on
the cassette and record something alse
over the top. Unless, perhaps, you suffer
from insomnia?

P.R.B.
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This month Margaret

Webb explalns how

adfenture games can be
used as a valuable
educational aid.

THIS MONTH I INTEND TO DISCUSS
THE value of adventures as
educational aids. In contrast to the
monthly adventure columnist, with
whom | don't want to compete, | will
be advising the uninitiated, not
preaching 1o the converted.

Many parents feel that programs
other than educational software
cannot be of any. benefit to their
children. This is simply untrue since
we learn something no matter what
task we're performing. The noisiest
shoot the alien game may seem
pointless but it does teach eye-hand
co-ordination and helps improve
reaction times. Adventures are a
more subtle means of combining
enjoyment with learning.

Before diving into the material, it
would be best to try to describe what
is meant by an adventure. Initially,
adventures were simply word-games
programmed on main frame
computers, With the development of
home micros, the games have
changed form. First the text acquired
graphics, then animation and
interaction was developed and finally
arcade/real time features appeared.
All offer similar benefits albeit in
differing proportions.

Most adventures involve placing
the player, or his alter-ego, in an
artificial scenario. By use of various
forms of instruction, the player
endeavours to solve certain problems
or achieve certain goals. The scenario
can basically be anywhere and can be
mapped on a piece of paper. A
building, for example, can be drawn
in terms of rooms and passages.

The first task usually attempted in
an adventure is to map, by
exploration, the area where you find
yourself - just as you would in real
life. This means that you may need to
know such concepts as the points of
the compass and left, right etc. The
scenario is normally too complex to
memaorise, forcing you to draw some
form of map. Again thisis a tricky task

: Pet =

involving the manipulation of spatial
concepts.

The mapping operations and the
actual solution of the game need a
rather special form of skill -the ability
to think logically and apply lateral
reasoning. A simple example is how
to get past a fire breathing serpent
which blocks your way when you're
carrying a sword, a bucket of water
and wearing running shoes. You
could: Kill the dragon; put his fire out
with the water; out run him; or use
your map and find another route.

The problem is to find the correct
solution and the means to achieve it
using thought, trial and error and
patience. All useful skills for real life.

Most of the best adventures use
text to convey information and
accept instructions. These processes
will help improve reading, increase
vocabulary, spelling, comprehension
and creative writing but not to an
extreme degree.

That's the boring bit out of the
way, let us look at what's available. It
might be easiest to deal with them in
rough age groups (this list is not
exhaustive, simply a guide).

Under-tens

The Magic Sword (Database
Publications) is a fairy tale book plus a
simple adventure. The adventure
uses simple text with graphics and the
instructions are maostly key
commands. You must find the prince
(who has been turned into a frog) so
that he can save Princess Poppy from
the wicked witch.

Danger Mouse in the Black Forest
Chateau (Creative Sparks) is a
graphics/ text adventure with menu
driven command structure. There are
lots of silly puns and great fun, pretty
too. Help Danger Mouse save the
world from the Pi-beam.

Early Secondary (and Smart
Little-Uns)

This age group seems to prefer
arcade type action and there are a

range of tough graphics-only games
1o choose from. All of these require
problem solving and lateral thought.
Some worthy titles include:
Impaossible Mission (Epyx), an arcade
style game requiring both physical
and mental agility: Staff of Karnath
(Ultimate), a magic type game
involving exploration of a tomb and
the fighting of foes with magic; Elidon
{Orpheus) in which you guide the
fairy on her search for magic potions
and plants; Dungeons of Ba
(Quicksilva), search the dungeons,
find the treasure kill the nasties;
Shadowfire (Beyond) uses advanced
graphics techniques. You control an
inter-galactic ‘A’ team trying to
rescue an ambassador; Tir Na Nog
{Gargoyle), a Celtic legend in which
you help the hero find the Scal of
Calum; Exodus: Ultima 11 (US Gold),
Dragons and Dungeons style, you
lead your band of heroes on a quest.

Teens to Old-Uns

The most challenging games tend to
be text or text/graphics adventures.
Whilst graphics help brighten up a
game, you should be aware that the
pictures only rarely give clues to the
solution of the game. The list of such
games is endless. There are some
excellent software houses who are
almost guaranteed to produce
excellent games.

Those of note are:

Infocom - disk only, heavy use of
detailed and absorbing text - a sense
of humour vital. Those worth looking
at are the Zork Trilogy (wizards and
dungeons), Starcross and Suspended
(science fiction) and Hitch Hiker's
Guide to the Galaxy (humaorous).
Level Nine - early games text only,
later games use graphics. Complex
games with many locations - text
compression ensures detailed
descriptions.

Adventure International - not the
most complex games but have a very
high content of puzzles. Great variety
covering many types of scenario.
Later games include Gremlins and
Incredible Hulk.

Individual games of note are:

The Hobbit {Melbourne House) -
on the book, quite tough.

Twin Kingdom Valley (Bug Byte) -
superb graphics, complex and quite
tough.

Fourth Protocol (Hutchinson) -
amazing graphics, needs deep
thought and a devious mind.

e ——————
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Nick Hampshire adds | | CHANGE
1000 CHANGE JSR RESVAR ;RESET LINE LINKS 14703

| more commands to 1010 JSR FIND14 ;GET CURRENT CHAR 1480 CHANOT JSR FIND1I ;GET NEXT CHAR
. - 1020 STA $59 ;STORE IN FLAG 1490 CMP $59 ;15 IT THE FLAG?
- ur ever-increasin s !
| JO S 8 | | 1030 Lox #s00 1500 BEQ CHANOE ;YES, GET STRING
Basic. 1080 JSR FINDO3 ;GET SEARCH STRING 1510 JMP $AFOB
1050 LDX #$00 1570 CHANOB JSR FIND1Z ;GET NEXT CHAR
1060 JSR CHANO7 3BET STRING TO CHANEE {570 BEQ CHANO9 ;END OF LINE
: i 1070 STX $FC ;STORE LENGTH OF CHANGE STRING 1540 CMP $59 :END OF STRING?
i ; 1080 JSR FINDOS 3SETUP POINTERS {550 BEQ CHANOY ;YES
| IN LAST MONTH'S ISSUE © } 1090 SEI 1560 STA $BFBO,X ;STORE CHAR
11 | gave all the initialisation and | 1100 LDA $0300 Fe
wedge routines needed to add s = 1;'D ,I,"I . 5
extra commands to the Basic of 1110 STA FINDER 1580 CPX #$40 ;STRING TCO LONGS
a C64 computer. Also included 1120 LDA $0301 {590 BNE CHANDB jNC
: in that article was a single | 1130 STA FINDER+: 1400 LDY E$17 ;STRING TOO LONE
“ﬁ”f““?daﬂa\f&éhii?“ﬁ:i 1180 LDA $<FIND!1 ;ERROR LINK TO RTS 1510 JMP $A837 ;OUTRUT ERROR
article - ron0 CHANOS LDA #$00 ;STRING TERMINATOR
SLIAE fnd FIND, hess S| 1160 LOR DFINOL 1630 STA $BFBO,X ;STORE i1
i very useful ‘toolkit’ type | 1170 STA $0101 1640 RIS
| commands for editing a pro- | 1180 CLI 1450
i gram and are consequently all 1190 JSR FINDOS {FIND STRING 1650 CHANLO LDY #800

used in direct mode.

| These four new commands 1200 CHANOL J¥P CHANOI ;CHANGE L LDR [f???é‘jn'-EEjv'-!-‘lE* Lo
- all require the wedge and 1210 CHANO2 JSR FIND12 ;LIST LINE 1680 STA %1% (STCRE U

i itialisation code - given last | 1220 JSR FINDO7 :FIND STRING 1590 INY

| month - to be present in | 1230 NP CHANO1 ;AND REPEAT {700 LDA ($57),Y GET LINER Wl
| memory at the correct |54, - 1710 STA $15 ;STORE IT

locations and that their 2 : s eER
:i B e | 1750 caos Lon 4FC {LENGTH OF CHANGE STRING 1720 LDX 438
1730 CHANLY INY

points are stored in the correct 1260 SEC
1740 CPY $27 $REACHED STRING?

| tables. It should also be noted | 1270 S5EC 422 .- LENGTH OF FIND o it
| i‘;: r:!nﬂ:?}ifil :gsm;;m}ﬂseﬁ 1780 BEQ CHANO& ;THEY ARE EQUAL 1750 BEQ CHANLZ YES, é"S?i-' 3
1290 INP CHAN1O ;ELSE CHANGE SIIE 1750 LDA ($57),Y jGET PROSRAM 2¢TE

i it therefor® | 1300 caaNos LDY 823 :INDEX TO LINE 1770 §TA 86200, K (ETORE IN BUFFEF

| S that you have these | 1310 LDX #340 ;INDEX TD CHANGE STRING 170, O : 4

| correctly positioned the Basic | 1320 LDA $0! / 1790 CPX #$56 ;BUFFER TO0 LARGE?

: loader at the end of this article | 1330 AND #$FE ;0UT BASIC ROM {800 BNE CHANI1 ;NCT YET
is a repeat of last month’s with | - 310 CHANIZ LDA $01

| the three new commands 150 S e syl AR A
cidad 1350 CHANOS LDA $BF40,X ;GET CHANGE CHAR =<7 “2 #$FE ;OUT BASIC RO

! 1360 BEQ CHANO& ;END OF STRING 1830 S5TA $0!
CHANGE 1370 STA ($57),Y ;REPLACE CHAR {840 LDY #8C

| 1380 INY :NEXT CHAR (BE0 CHANLT LOA $BEB0,Y ;GET CHANGE STRING BYTE

' Abbreviated entry: C(shifyH | 1390 INY sNEXT BYTE 1940 BEQ CHANI4 3END OF STRINE

| Eﬁﬁd g:kh'afl:':e““hm: 1400 JMP CHANOS 3AND ABAIN 187¢ STA $0200,% ;STORE IM BUFFER

| | Tulcen:PHex ;E:EEI }iﬂﬁ Decimal 1410 CHANOS LDA $01 DT ISR
2386 ; 1420 ORA ¥#$01 ;IN BASIC ROM 1890 INY ;AND PROGRAM BYIE
Modes: Direct and program 1430 STA $01 {9006 CPY #$57 :END OF BUFFER?
58 Recommended mode: Direct | 1440 DEY 1910 BNE CHANIZ 3NO

:z‘:mw o 1850 STY $23 :STORE LINE INDEX 1920 CHAN1S LDA 801

| 2 : CHANDT + 1930 ORA #$01 :IN BASIC ROM

:I accurrences of a string or 1450 JMP CHANOZ ;D0 NEXT FIND . » ’

command to something else.
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1940 STA $01 2280 LDA BICHAN1? ;BASIC WARM START
1950 LDA $23 ;CALCULATE START 2250 STA $0302 {RE-ENTRY POINT
1960 CLC ;OF REST OF PROGRAM LINE 2260 LDA #CHANI?
1970 ADC $22 ;AFTER INSERTING THE 227 7R 0707
1980 TAY ;CHANSE STRING 2280 JSR FINDIS ;SAVE POINTERS ETC
1990 LDA $23 2290 LDY $0B ;5ET POINTER
2000 CLC 2300 JMP $A4A3 1INSERT PECGRAM LINE
2010 ADC $FC ZIL0 CHANIT LDA CHANST ;RESTOFE WARM START VECTOR
2020 STA $23 2120 ETA 80302
2020 DEC $23 2370 LDA CHANST+!
2040 CHANIS LDA ($57),Y 3;GET PROGRAM BYTE o740 27 0707
2050 STA $0200,X ;STORE IN BUFFER 2350 ISR FINDIL :RESTORE EOINTERS ETC
2060 INY NEXT BYTE 2360 LDA $57 sLAST LINE?
2070 INY sNEXT CHAR 2370 OMP $20 :
2080 CNP 8800 ;END OF LINE? 2780 BNE CHAN!B :NOT VET
2090 BED CHA "'a 1 YES 2790 LD $58
2100 CPY #$58 ;END OF BUFFER? 2400 CMP §2¢
210 BNE CHANIS. :NOT YET 2810 BEQ CHANZO YES
2120 LDA #$00 ;IERD IF END OF BUFFER 2420 CHANIE LDA CHANLN :DID WE DELETE
2130 STA $0200,% ;STORE IT 2830 CMP ¥80! ;WHOLE LINE?
2140 INX 2040 BEG CHANIS VvES
2150 huam-a STX CHANLN ;STORE LENGTH OF 2450 JMP CHANOZ :ND, LIST AND 20 NEXT
2060 TXA jLINE 2460 CHANIO LDY #8027 ¢ INDEY TO NEXT LINE
2170 ,Lc 2470 §TY $27
2180 ADC #$04 2480 LDX #8500
2190 STA $08 2490 INP CHANOZZ ;DD NEXT WITHOUT LIST
2200 LDA $0302 2500 CHANZO IMP EINDIO jEXIT CHANSE
2210 5TA CHANST 2510 CHANLN LBYT 0
2220 LDA $0303 2520 CHANST LMOR ¢
2230 STA CHANST+! 2530 LEXD 2
DUMP
1000 DUNP LDA $25 ;SET START DF VAGI4BLES 1240 LDY #$02 3;SET POINTER T0 VAL
1010 STA $60 ; AKD ETORE IN REQVIRED 1250 LDA ($5F),Y ;BET L
1020 LDA $20 ; LOCATIONS 1260 PHA
1030 STA $5F 1270 INY
1080 1280 LDA ($5F).Y ;GET HI
1050 DUNPO1 SEC ;START OF MAIN LOOP 1290 TAY
1080 SBC $2F ;END OF VARIABLES? 1300 PLA
1070 LDA &0 1310 JSR $B391 ;FIX-FLOAT
1080 SBC $3¢ 1320~ JSR $BDDD ;FLOAT-ASCII
1090 BCC DUMPO2 ;NO 1330 JSR $ABIE ;PRINT IT
1100 JMP DUMP17 ;¥ES, DISPLAY ARRAY DIMG 1340 JMP DUMPO7 ;DO NEXT VAR
110 ; 1350 §
1120 DUNPO2 ISR DUMP12 :BET VAR NAME 1360 3REAL VARIABLE
130 LDA $25 :REAL? 1370
1140 BEQ DUMPOZ 3VES 1380 DUMPOZ LDA #$20
1150 CWP 4801 ;FUNCTION? 1390 JSR $FFD2 :PRINT SPACE
1160 BEQD DUMP25 ;YES 1800 JSR DUMPIS ;PAD NAME
1170 CMP ¥$02 ;STRING® 1410 LDA #4830
{180 BEQ DUMPO4 ;VES 1820 JSR $FFDZ ;PRINT ’=
{190 LDA #$25 ;NUST BE INTESER 1430 JSR $B1@S ;GET ADDRESS OF VAR
1200 JSR SFFD2 ;PRINT °Y¥° (440 LDA $47 : INTO & AND Y
121¢ ISR DUNPIS :ANY EXTRA SPACES 1450 LDY $48
1220 LDA #8320 1450 JSR $BBAZ ;MEM-FACH!
1230 JSR $FFD jPRINT '=’ 1470 JSR $BDDD ;FLOAT-ASCII N

=============4

Programming

Each line that is changed is
:ist&d if there is anything left to
ist.

Syntax: CHANGE dstrl ddstr2d
- where d is a delimiter
character that does not appear
in either of the strings (str1 or
str2).

Errors: Syntax error - if the
format is not as above. String
too long - if either str1 or str2
are longer than 40 characters.
Use: CHANGE has a number of
uses. An example would be:
CHANGE PRINT PRINTH4,
To change all occurrences of
‘PRINT’ to 'PRINTHA4,, or:

CHANGE “PRINT"“PRI NTH4,”

which will change all occur-
rences of the text ‘PRINT to the
text ‘PRINTH4, .

Note: MNot all delimeter
characters will work in all cases,
for example:

CHANGE /REM///

As the character ‘' has two
values the first is the token for
divide and the second is just
the ASCII slash character.

The same is true of DATA.
Other characters that will have
the same effect are: ‘+* = ',

Routine entry point: $8668
Routine operation: CHANGE
uses most of the FIND routines
to find str1 and list the line.
CHANGE reads in the

delimiter byte and stores it
away. The string to be changed
is then read in until the second
delimiter character is reached
and stored. The next character
is checked to see that it equals
the delimiter character and if
so the string to change to is
read in until the delimiter
character is found again or the
end of command.

The rest of the routine is just
a loop finding all eccurrences,
changing them and listing
until the end of the program.

The actual routine that
changes the string uses the
Basic input buffer and the Basic
routines to change a line. The
routine copies the line up to
str1 into the buffer, the change
string (str2) is then copied to
the buffer and the remainder
of the line is copied over, The
pointers are then set so that the
next byte to check is the one
following str2.
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DUMP
1480 JSR BODA ;PRINT NUMBER
1490 JMP DUMPO7 ;D00 NEXT VAR
1500 ;
1510 sFUNCTION
1520 ;
1530 DUMP2& JSR DUMPLS :FAD NAME
1540 LDA #(FUNCTT ;POINT 70
1850 LDY #)FUNCTT :"FUNCTION’
1540 JSR $SABIE :PRINT STRINE
1570 JMP DUMPQT ;D0 NEXT VAR
{SB0 FUNCTT .BYT * = FUNCTION’.$00
1590

1600 :STRINE VARIABLE

]
o

1420 5?!??4 LOX #%03 :LDOF 70 PRINT '9=

1439 DUMPCE LDA DUMTBL, X

1640 JSR $FFI2

1650 CPY 4802
' 1540 BNE DUMEOA

1470 JSF DUMPIS :PAD FCR NAME

1AB0 DUMEAL TEY

1200 BPL DUNPOS (COWPLETE LDOP

1700 LOY 8804 :GET ADDRESS AF ETRINE
1710 LDR ($5F).Y

ad bW o

1778 SOTA ’H'."
-k o i -

ifeh BEY

740 LDA ($5F) Y

$780 STH %22

1760 DEY

770 LDA ($5F),Y 1LENETH

{70 JSR $ABZ4 :PRINT STRING FROM (822!
1790 LDA #%$22 ; AND LENGTH IN .A
1800 JSR SFFD2 :PRINT ***

1810=:

1870 (PRINT CARRIAGE SETURN AND DD NEXT
1830 i

1840 DUMPQT LDA #$0D

1850 JSR $FFD2 :PRINT RETURN
18950 DUMPOR JSR SFFE! ;STOP KEY?
1870 BNE DUMF10 :NO

‘BBO DUMPO9 RTE :EXIT TD READY’
1890 DUMPL0 CLC sMOVE TO NEXT VAR
1200 LDR $3F

191C ADC #$(7

1920 STA §5F

1830 LDY %40

1949 BCC DumMPl!

1950 INX

1950 DUMPLL ST $40

1970 JMP DUMPO! ;DD NEXT VAR
1380 ;

1990 ;GET AND PRINT VAR NAME

2000 &

2010 DUMP12 L0Y ¥$0C ;GET VARIABLE TYPE
2020 STY $25 ;AND NAME

2030 INY

2040 DUMPIZ LDA (8SF),Y 3GET BYTE

2050 ASL & :TVYPE BIT INTO TEMP

2080 ROL $2Z5

2070 LSR A ;RESTORE NAME BYTE

2080 STA $0045,Y :STORE NAME BYTE
2090 DEY

2100 BPL DUMPLZ

2110 LDA $45 ;PRINT NAME

2120 JSR $FFOZ

2170 LDA $44& ;2ND BYTE?

2140 BED DUMP14 :NO

2150 JSR $FFD2 jYES, PRINT IT

2140 DUMF14 RTS ;DONE

2170 3

7180 ;PAD OUT NAME IF ONLY 1 BYTE LONG
2190 3

2200 DUMPLS LDA $45 ;2ND BYTE?

7210 BNE DUNP1& ;YES, DON'T PAD

2220 LDA #%20 ;ELSE PAD WITH SPACE
2230 JSR $FFD2 :PRINT

2750 DUMP1& RTS :DONE

2280 s

2250 ;DISPLAY ARRAY NAMES ANT DIMENSIONE
2270 sONLY

2280

2790 BUMELT LDA #$0D ;SEPARATE NORMAL
2300 ISP SFFDI @ VARE FROM ARRAYS KITH
2710 LDAE $2F : A CARRIARE RETURN

2120 STA $5F (SET POINTER "3 15T

2330 LDA $30 : ARRAY

2740 STR $&C

ATE,
FapupY

2750 DUMP13 LDA $40 ;END OF ARRAYSY
2370 THP 832

2380 ENE DUMPL9 :NC

2390 LDA $3F

2400 CHP 4.1

2410 BEQ DUMPOP

2420 ;

2430 DUNPLY ISR $FFE1 ;ETLP XEY?
D440 BED DUMPO9 :VESEXIT

2050 JSR DUMP12 ;BET AND PRINT NAME
2450 LDA $25 {WHICH TYPE?

2470 BEQ DUMP2! ;REAL

2480 CHMP B$02 ;STRING? o
7490 BNE DUMP20 :NC, ARRAY I3 INTEGER
2500 LDA #$24 jCHAR °§’

2510 .BYT $2C ;SKIP 2 BYTEE

2520 DUNP2C LDA #$2% iCMAR 737

2530 .BYT $2C :5KIP 2 BYTES

2540 DUMP21 LDA #$20 :CHAR * °

2550 JSR SFFD2 sPRINT 17

2540 JSR DUMPIS

2370 LDA #3520

' 2580 SR $FFD2 :ONE EXTRA SPACE

2590 LDA #4208 :CHAR ' (°
2600 JSR $FFDZ 3PRINT IT
2510 LDA $3F
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$407 ;SET 3QINTER 70 END 7020 5TV $EC
$FB : OF ARRAY ENTEY FOR I030 SEC :CURTRACT T FQOM
$60 : DISPLAY PF DINS 3045 LDA $FD : DIMENSIOK PCINTER
40 3050 BEC %02
$FC 050 ETR $#F2
Y #8501 3070 LDA $FE
($FED,Y ;% OF DIMENSIDONS 3080 5BC 8300
$FD 2090 STA SFE
Cn #3500 2100 CKP SFC :END OF ARRAY?
BTA aCF TIIA  DMC MDA
iA $FC T110 BNE L[UMP24 3ND
! gEN «TIMED 2 - ma A a=R
: L %rl INE= 2 T120 LDE $ED
2740 ROL $FE 7130 CMP $F3
2730 LDA $FD ;PLUS END VAL'E 3140 DBED DUMP2E s YES
2160 CLC 3150 :
2770 ADC $FB Jih0 DUMP22 LDR B$2C :CHAR
2780 STA $FC =470 J5K SFFOC :PRINT IT
2790 LDA SFE TIRG  IMP DUMPIZ sDD MEXT ELEMENT
2800 ADC sFC 3190 - R AR R
2810 5TA SFE 1200 JUMP2S LDV 80T :BET LENGTH OF
2820 : 3210 LDA 1$5F),¥ ;ARRRY ENTRY
2830 DUMP22 LDV #4040 RET DIMEMSION VALUE T8 STA ¢FH
2880 LDA ($FD), I23¢ DE
2830 STA :Z!E'ﬂ+ 2280 LDA 145F),Y
WO IR TaER  Prp
2870 LDA ($FD1.Y 1280 ADC $SF :ANL ADD TO ARRAY
2880 STA DIMENS S210 BTh $5F ; PRINTER
2BSC SNE Zuwes? pwiwpe 5280 LA &0
2900 DEC DINENSe: 2290 AT $FE
2910 DLMPIT DEC DINENS 1300 STR $&0
292C LDA DIMENS+! ;PRINT NiMEBER 2310 LDA #429 CHAR 'V
ot DX BIMENS = IN GAUHE), LR0m) 3340 ‘EF "t“: sPRINT IT
£¥a5 LJY 85T :SAVE ARRAY POINTES <ws0 LDA #$00 ;CARRIASE RETURN
a7el STV DINENE 2340 JSR $FFD2 PRINT IT
2960 LDY 440 IISC IMP DUMBIE :00 NEXT ARPAV
2973 STV DIMENG+! 2360 DIMENS LWOR ¢
2780 ISP $BDCD +570 DUMTBL .BYT $22,%20,43D,824
2990 LDV DINENS ;RESTORS 2RRAY POINTEE T80 LEND
000 STY §5F .
FIND
1000 rrq JSR FINDI4 :GET CHARACTER 1130 5TA $0301
1010 STA $39 ;STORE IN FLAE 1140 (L1
1020 LEI #$00 1150 JBR FINDO& ;FIND STRING
1020 JSR FINDOJ ;GET SEARCH STRINE 1160 FINDOI JSR FINDIZ ;LIST LINE
1040 J5R FINDOS ;SETUP POINTERS 1170 ISR FINDOT ;FIND STRING

Ef BET
1030 5E: 1180 JMP FINDO! ;AND REPEAT
1060 LDA $0300 1190 ;

ATh CTA T fi - -
1070 5STA FINDER 1200 FINDGZ JMP $AFO0B ;SEND SYNTAX ERROR
1080 LDA $0301 1210 3
1090 5TA FINDER+! 1220 FINDOZ JSR FIND13 ;6ET A CHARACTER
119 LDA #SFINDLI :ERROR LINK TQ RTS 1230 BEG FINDO2 ;END OF LINE
1110 STR $030C 1240 CNP $39 ;END OF STRING?

1120 LDA ¥:FINDiL 1230 BEQ FINDO4 ;YES, COMPLETE

>

Frogramming

checking Basic programs, for
example:

FIND PRINT

which will find and list all lines
containing the command
PRINT. If PRINT occurs more
than once onaline, the line will
be listed each time it is found
with the exception of the last
lines where the line will be
listed only once.

Routine entry point: $8D93
Routine operation: The string
to be found is read in within
quotes, including spaces and
colons and stored away. The
rest of the program is a loop
that searches the program until
the string has been found, lists
the line, and starts searching
from the next character.

The error message vector is
stored away and replaced with
a jump to an ‘RTS’ so that LIST
will return to the routine.

APPEND

Abbreviated entry: A(shift)P
Affected Basic abbreviations:
NONE

Token: Hex $EE,$03 Decimal
2383

Modes; Direct and program
Recommended mode: Direct
Purpose: To load a program
into memaory so that it appears
‘on top’ of the current
program. This routine will work
with both disk and cassette and
the variable pointers when
loaded are set to the end of
the combined program. When
this routine is used, you should
check that the line numbers of
the APPENDed program are
larger than the line numbers of
the program in memory.
Syntax: APPEND [filenamel[,d[,
s]]] - where d is the device
number and s is the secondary
address.

Errors: The same errors will be
encountered as in the Basic
command LOAD.

Use: This routine would be
used mostly to add Basic library
routines onto the end of your
programs. It would be used
rather than MERGE because
APPEND is much faster.
Routine entry point: $84D8
Routine operation: The
APPEND routine uses LOAD's ;
parameter parsing routine to J§ 61
get the filename etc. then sets
the secondary address so that it
loads at the end of the Basic
program in memory. The load

oo ] el el ol el il ] o ] et <
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routine is then called and the
5 program re-chained and
i variable pointers set.
These extended Basic
= routines are all taken from the
book Advanced Commodore
64 Basic Revealed by Nick
Hampshire, published by
Collins.
FIND
1260 STA $BF40,X ;STORE IN SEARCH CTRING 1710 JMP FINDO7 :TRY AGAIN 214¢ STA $15 ;STORE 1T
1270 INI 1720+ FINDO9 LDA $0! 2170 JSR $A4137 ;FIND LINE ADDRESS
1280 CPY #$40 ;STRING TOO LONG? 1730 ORA #$01 ;IN BASIC ROM 21A0 JSR $ALCY ;LIST LINE
1290 BNE FINDOZ 3NO 1740 STA 01 2190 JSR ‘IH“*& +RESTORE POINTERS
{1 1360 LDX 4417 ;STRING TOD LONE 1750 LDA %37 2200 INC $23 iNEXT CHAR IN LINE
1710 JMP $A437 ;OUTPUT ERROR 1760 SEC 2210 LDY $23
1370 FINDO4 LDA #$00 ;TERMINATOR TC eTRING 1770 GBC #%02 ;LINE POINTER -Z 2220 LDX #$0¢ ;START OF STRING
1330 STA $BFA&0,X 3STORE IT 1780 STA $57 2230 RIS
1380 STY $22 ;STORE STRING LENGTH 1790 LDA $59 2240
1350 RTS EXIT 1800 SBC 4800 =9e0 FIND1Z INC $7A ;INCREASE LSB
1 1360 ; 1810 5T4 $58 2250 BNE FINDLG
b 1370 FINDOS LDA $2B ;GET START OF PROGRAM 1820 LDY #%Q0 2270 INC 75
1380 CLC 1870 LDA ($57),Y $BET LINK LO 278G FINDI4 LDY #%00
1390 ADC #$02 ;PLUS 2 1840 STA $59 ;STORE IT 7290 LDA ($74),Y ;BET INPUT BYTE
1400 STR %7 1850 INY 2100 RTS
1410 LDA $2C ;GET START OF PROG MSB 1860 LDA (457),Y ;BET LINK HI 2310 3
1420 ADC #%00 1870 STA $58 ;STORE TO POINTER HI 2720 FIND1S LDA $22 ;STORE STRING LENETH
1430 STA $58 ;STORE 1T 1880 0RA $59 ;END OF PROGRAM? 2310 STA FINDY?
] 1440 RTS 1890 BED FINDLO ;YES 23480 LDA %23 ;STORE LINE INDEX
E 1450 4 1900 LDA $59 :;GET LINE POINTEE LU 2350 STA FIND17+l
f 1850 FINDOA LDY #800 ;INDEX TO STRINE 1910 CLC 2150 LDA $57 ;STORE LINE POINTER LD
i 1470 LDY #$02 ;INDEY TO LINE 1970 ADC #$02 ;ADD 2 2370 STA FINDLT+:
i ] 1480 STY $23 = 1930 ST# 857 ;STORE IT 2380 LDA $38 3HI
: 1490 FINDO? LDA $01 1940 LDA $58 ;6ET HI BYTE 2390 STA FINDIT?+3
3 1500 AND $$FE ;0UT BASIC ROM 1950 ADC %00 2400 LDA $FC 3;SAVE CHANGE VARTABLE
i 1510 STA $01 1950 STA $58 2410 STA FINDIT+
i 1520 LDA ($57),Y ;BET BYIE 1970 JMP FINDO& ;D0 NEXT LINE 2420 RTS
; 1530 BEQ FINDO9 ;END OF LINE 1930 FINDIO SEI 2430 4
§ | {587 CMP $BF40,Y ;SAME AS STRING? 1950 LDA FINDER :;RESET ERROR LINK 7440 FIND1& LDA FIND1T ;GET STRING LENGTH
1550 PHEP 2000 STA $0200 2450 STA $22
1560 LDA $0! 2010 LDA FINDER+] 2440 LDA FIND17+1 ;GET LINE INDEX
{570 DORA #%$01 :IN BASIC ROM 2020 STA $0301 2470 STA $23
1580 STA 0 ' 2030 CLI 2480 LDA FIND17+42 ;BET LINE POINTER LC
! B 1390 FLF 080 JMP $A474 EXIT 2490 STA $57
14 1400, BNE FINDOE :NOT MATCHED 2050 ne00 LDA FINDL7+3 ;GET LINE POINTER HI
R 1610 INY sNEXT BYTE 7040 FINDI1 8TS :ERROR LINK 2510 §TA $38
E é 1620 INX SNEXT CHAR 2070 sea0  LDA FIND17+4 ;GET CHANGE PARAMETER
2 i 1630 CPX $22 ;STRING MATCHED? 20B0 FIND1Z LDY #4800 2330 STA $FC
E i 1640 BNE FINDO? :NO 2090 JSR FINDIS :SAVE POINTERS 2580 RTS
i i 1550 RTS ;YES 2400 LDA #$9¢ :CURSOR uP es0 FINDLT LBYT $00,%00,$00,$00,%00
NN 1660 FINDOB INC $23 ;START AT NEXT BYTE 2110 JSR $FFD2 :PRINT IT 2560 FINDER .WOR 0
| Al 1670 LDY $23 2490 LDA {857),Y $GET LINE# LD 2570 .END
1680 LDX $$00 :AND START OF STRING 72430 STA $14 :STORE 17
1590 LDA ($57).Y ;6ET BYTE 2140 INY
1700 BED FINDO9 jEND OF LINE 2150 LDA& ($57),Y ;GET LINE¥ HI
=

lF===|=|=|:==|=|=|==|=:|::




Programming
& APPEND
; A% 1000 APPEND LDA #$00 1180 SEC ; POINTERS TO END OF 1360 LDA 85741
s 1010 STA $0A 1190 GSBC #502 ; NEW PROGRAM 1370 ADC ¥$00
3 | 1020 JSR $EID4 ; GET FILE PARAMETERS 1200 STA 57 1780 STA $2D+1
B 1030 LDA #500 1210 TYA 1390 STA $2F+!
B | 1040 STA $B9 ;SET SA FOR ALT LDAD 1220 5BC 4$00 1400 STA $31+1
i | 1050 LDA $20 1230 5TA $57+1 1410 RTS
- i 1060 SEC 1240 RESVO1 LDY #$00 : FIND END OF PROSRAM 1420 RESVO2 LDY #$00 : NOT YET END OF
B 1070 SBC #$02 ; SET LOAD ADDRESS 1250 LDA {$57),Y : AND SET VARIABLE 1430 LDA ($57),Y ; PROGRAM. GET
| 1080 TAX ; DIRECTLY AFTER RESIDENT 1260 BNE RESV02 ; POINTERS 1440 STA $59 ; ADDRESS OF NEXT
1090 LDA $2D+! : PROGRAM. 1270 INY 1450 INY ; LINE.
i 1100 SBC #%00 1280 LDA ($57),Y 1450 LDA ($57),Y
B 110 Tav 1290 BNE RESVOZ 1470 STA $57+1
| 1120 LDA $0A 1300 LDA $57 1480 LDA $59
| 1130 ISR $FFDS ; LOAD 1310 CLC 1490 STA $57
Y 1320 ADC #502 1500 JMP RESYO!
:ﬁ 1150 RESVAR JSR $ASII :RE-CHAIN LINES 1330 STA $20 1510 .END
it 1160 LD& $2D 1540 STA $ZF
|I 1170 LDY $2D+1 ; RESET VARIABLE 350 STA 831 e
§ | BASIC LOADER
i Lo |LH 0 AR R r’#f#r
| 110 REM #BRASIC LOADER FOR THE BASIC  #
5% Lt FLH.LH”&ﬂ?l I FPACERGE ¥
. 12 KEM #IMHCLUDES MWELGES AMD THE i
B 142 FEM #COMMANDS ¥
8 128 REM #HAPFEMD. CHAMGE. CTL. DUMF AND#
Bl 10 EEM #FIHD *
B 170 REM $COPYRIGHT 20,8, 55 i
B 120 REM $MICK HAMFSHIRE #
B 1o REM +¢+++*++++*++++#++++#+++++++#+*
S AR Y o 16598 DATAZ48,3, 76, 114,254,232, 163
I clo e 11068 DATA233, 32,24, 229,32, 53, 125
| <t 1118 DATAZZ, 2084 . »169,8,133,149
B i 1126 DATA3Z, 122, 188, 26, 162,128, 76
24 1 L 1128 DATAHL3E.227. 16 ) @, 128 !
398 IF1<52927 THENFRIMT HUMBER OF |1 (o EgiﬂingffLJij; e b
IRk R 11508 DATA1SS, 16, 3, 136, 16, 243, 163
PE 2327" :EMID &@ T &6, 13 - 5" I
310 IFX<I341614 THENFRIMT"CHECKSUM ii%é ﬁHT:iij,i“a fiéh?fi iguffiiq'
ERROR. YALUE "<" ZHOULD BE 1150 DATALGS, 253,32 50, 253, 32,51
S41614" TEHT g 1198 DATA25S,32.93.128,88,32,229
228 REM TO RUN ROUTIMES SYSCE84738) |1zom DATALZ2S, 532, 1"1.Lh.,1ra.1i__ cic
238 REM 1218 DRATRSZ.133.54. J“J,»b-lh B
34@ EHD 1.:.2'::1 IIHTHl JJJI 1 .-..-:-'.D 1..1_.5!"-"| 11"'I_"
1868 DATAlzZ2Z, 128,357,128, 155, 194, 2051 236 DATALTZ, 1668, 128,38, 45, 22 a.luh
10160 DATASE, 48, 139,227,131, 164,201 |1249 DATAZ2S1. 1549. gnf,1,h,]4, 13,
128 DATAL122. 1:.-=-..- 138,247V, 130,52, 1311258 DATA3Z,32,32,42, 4.:..,»'L,,. 42
1858 DATAVE, 72, 178, 8,49, 234, 63 1260 DATAZZ, 69,858,584 .69, 78,658
1648 DATA128.71.254, 74,243, 145,242 1270 DATAES, 63, 32, 54,52, 32, 66
1656 DATA14,242,80,242,51,243, 241 1220 DATAES, 83,732, 67, 32,86, 948
1066 DATHLS1,202,241. 237,246,682, 2411298 DATA49, 32,42, 42, 42,42, 13 I 63
1878 DATA47.,243,68, 128, 165,244,237 1306 DATALZ, Lu_; o, 52, 70,32,82
1980 DATAZ45, 32, 188,246, 32,225,235 113168 DATASS ., 77, 32,83, 89,85, 84 '

ke ' :




[ BASIC LOADER
E {328 DATAES, 7V, 32,32.8.162.11 1250 DATAL6,25@, 185,241, 128,208, 223

1330 DATALE9.9,128,157,0, 3,202 1298 DATA16@,0,132. 11,136,166, 122
1248 DATALE, 247, 96, B2, 85, 206,67 1999 DATAZ29Z.2008,232,18%.8,2,96

1250 DATASG, 204,65, 26,20, 69, 75 1519 DATA249.153,16@,240, 245,201,122
1360 DATALSE, 65, 85,84, 207, 67, 65 1920 DATA20%,3,76,255,129, 166,122
1770 DATAS4, 65,76, 758, 199,67, 72 1939 DATAZ39,11.200, 185,157,160, 16
%@ DATAGS, 78, 71, 197,67, 72,65 1948 DATAZS@, 185, 158, 160,205, 225, 183
1390 DATAPS. 206, 67, 82, 85, 78, 67 1950 DATA@,2.76.1,130,48,3

-
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{460 DATAZEE, 68,69, 76,69, 84, 197 1960 DATATE, 243, 166,201,295, 248, 243

1418 DATAGS, 73,83, 203,68, 79,75 1973 DATA36. 15,458,245, 201,238 240
1424 DﬂTHlﬂ?zEEJEEJ??JE@BJ&EJ@a 1968A DHTHSJaglleJIEBJ4Eﬁ3J32
1430 DATAES, 195,78, 73,78, 126,71 1954@ DATRLSE, 130, 76,239, 166, 200, 177
| | 1448 DATAGH, 212, 75,68, 217,77, 62 -ao@ DATASS, 170, 132,73, 160,255, 20
1458 DATAZ12,77.69.32,71,197.73 a1l =0 K=0
14656 DATAYE, 196,80, 79, 289, 84, 53 Sp1@ DATAZ4G,8,200. 185,241,128, 16
1470 DATAZ12,82.65,78,83,77, 66 “a29 DATA2SG, 45,245, 200, 185,241 . 125
1480 DATAGS, 218, 82,65, 80, 69,80 2036 NATR4S, 5. 32,218, 255, 208, 245
1498 DATAZ12.83,79.82,212,84.82 ~@4@ DATASE,S56,233,127,178, 132,74
1568 DATASS.67. 68, 79, 206, B4, 8L 2% bl 5| nﬁrﬂlgmﬂgaﬁﬂ2@2,24@,3,3@@,135
1516 DATASS.67 .63, 79,70, 195,84 Z28EH DHTHISBJIE@J1EJEEGs48,E45,EB@
1528 DATAS3, 80, 197,89, 78,84, 74 2G7@ DATALES, 158, 160,458,230, 32,210
1548 DATAZG4, 65, 63,69, 203,72, 73 %1% DHT9255,259,245,32,115,@,291
1546 DATATT. 63, 205, 76, 7. 77, 63 -390 DATRZ3S. 240, 10,201, 153, 240, 39
1550 DATAZOS, 86,65, 82,380,584, 210 =1@0 DATAZZ,121.@,76,231, 167, 3

1560 DATAG, 36,139,138, 133,197, 129 511@ DATA14.131,76,174, 167,230, 122
1570 DATA33,133,42,139,116.134.45  |2120 DATA208,2,230. 123 160,2.177
1560 DATA139, 45, 139,51,139,54. 133 =12@ DATA122.96,233,1,1@, 168,180
1598 DATAST. 139, 187, 135,88, 135,133 214 DATH13S, 129,72, 185,137, 129,72
1608 DATAIZT.63,139.66., 139,659,132 -15@ DATA?E,115,@,32.46,131.76
1618 DATA7Z,139.,75.139.78.1532.51 2160 nHTﬂ1F4)157J1F3,53,131,?2J1?3
1620 DATA1239.84,139,87,139.58,13Y =217@ DATAST.131,72.76,115,8,435
1628 DATAZ3,139.96,139,55,1353, 182 2180 DATA132,169,@,133,13,32,113
1648 DATA139.10%,13%,1@8,135.111,133|215@ DATAG, 201,238, 246, 6,32, 121
1] ] 1658 DATAL14.139,166,122, 1660, 4, 132 |2z04 DATAG. 76, 141,174,230, 122,208
i 1660 DATAL1S,183.8,2,16,7.201 ==1@ DATAZ,230,123,160.,8,177. 122

| 1670 DATAZ2S5.240,43,232, 208, 244,281 |2220 DATAE2G1,29,176.2,76,8, 175
1680 DATA3Z.244,36,133.8,201. 34 2omm DATALZ3. 36, 169, 173,72, 163, 140
1l 1698 DATAZ24@.71,36,15,112,265,261 S=4@ DATATZ, 198,36, 165,36, 18,170
IE 1766 DHTH63J238441169J153#2@3:18 e thHiuﬂ-lﬂmrlﬁﬂJfﬁglbﬂjiﬁf;lﬁﬂ

| 1710 DATAZ01,4%,144.4,201.60, 144 MATATZ. 76, 115,90, 165, 157,248
; 728 DATA1@,76.70,130, 163,238, 44 w DATALE, 165, 1. 36, 212, 208, 16
1720 DATAS.11,164,113.232,2080., 132 ey HTALES . 203,201, 3, 144, 4, 201
174@ DATAZ2S1,1,201.233,248,43,135 2 TATHT . 144, 3,76, 72,235, 197
DATALST . 248, 249, 16%. 8, 133, 252

176G DATAZ40,4,201,73.205,2, 133 iR S i Y

B

{ 175@ DATAZS1.1,240, 34,596,233, 58
1 / et LK ¥ e [ ST R o e s L
; 1??@ DHTH15J56J233JEEJEEBJ1?4:133 S ﬂHTHE4B;4;1@9;3:;lSBJE

il 178@ DATAS,189,0,2,248,213, 197 w3 DATALZ2L, 134 Tﬁﬁ.1ﬁﬂ,fﬂ3%ﬁi?;fl
| SR R A O 1,139,551, 165,203, 201,3
' 1668 DATAZ32,208,24@,153,253, 1. 1534 b bl pguc “”'“”"':G;“Ié;gél

DFTHEDE, 4, 169, 24, 285,

nael DATAG, 208, 4, 162, 16, 288, 19

iy 151@ DATA123, 169,255, 133,122,936, 165

gi DHTHllJZBBJISSJESlJ1J?E!EQT fﬁ:T WHTHﬁﬂl.W.ﬁﬂﬁ-4-]HQ-EJ?HQ
DATAL129,132, 113,160,255, 134, 124 55 5 ﬁﬂTﬂﬁfjﬁﬂ.Efﬁq.imifﬁaifiéﬁ
DHTHEEEJ159:1:133J11:2@EJ232 ?;E: ﬂhTH;ﬁiiiﬁé-a iﬁ& ﬁ;mkf 1
DATALE9,0,2, 56,249,241, 128 Lms Y ﬁf+-3;7“q;:“;gm~;“ggg*iiﬂ A
DATF24D, 245, 201, 128, 248, 156, 16855 ;H;Hﬁgg’iii’ﬁ“;é;’wﬁifTw; T
TtRiz oan. {1,080, 185,240, tog 12418 DREREDS, o2 o c b ol s




BASIC LOADER

2420 DATHA1ES,.55,135,1, 165, 263, 133 2980 DATA41.240,3,76.8, 175, 40
02430 DATAL97. 173,141, 2,141 . 142, 2 2996 DATA144.6,138.,229,9,144.5
2448 DATASE, 165, 155, 208, 4, 165, 157 |3060 DATALTA. 232,202,208, 6,32, 115
2450 DATAZBS, 3, 76,857,241, 165,211 |3910 DATAG, 76, 238, 132, 32,59, 171
2460 DATALSE. 282, 165,214, 133,201, 152|202 DATAZBS. 242,76, 30, 171,32, 12
2470 DATATZ. 138,72, 165, 208, 240, 6 IE20 DATAL134.32.250,174.32,121.0
2428 DATATE, 58, 208, 32, 22, 231, 163 40 DATASEZ, 49,134,176, 8, 32,65
2498 DATALZE, 133,284,141, 140.2, 248 256 DATA134, 142,111,134, 176,66, 32
2500 DATAZ47. 128, 165, 207, 248, 12, 165 (2060 DATA4E, 134,176, 3, 32,78, 134
2518 DATAZOE, 174,135, 2, 168, 8, 122 3070 DATA142,112.134,176,53,32.46
2328 DATAZOT. 32, 15, 234,32, 108, 221 2080 DATAL=4, 176.8,32.72.124, 142
2538 DATRZOL, 131,208, 16, 162, 3. 126 13698 DATA113,134,176,48,32,46, 1324
2548 DATAL34, 198, 185,220,236, 157, 1132|3106 DATALIVE.E,32.72.134,142, 114
2558 DATAZ, 202, 208, 247, 248, 287,281 13110 DATAL34, 176, 27,32, 465,134,176
2560 DATALS, 208,35, 76, 2,230,281 |3120 DATAS,32,72,134. 142,115,134
2S7@ DATALT. 208, 122,166, 214,224,294 3120 DATALTE. 14,332,465, 134,144, 3
2528 DATAZ4E, 3, 76, 15, 132, 162, 24 3148 DATATE, 8,175, 32,75, 134, 142
Z5aE DATALED, @, 24, 32, 240, 255, 236 3158 DATA116.134,32,247, 174,173,116
2ep0 DATAZG, 202, &, 230, 21, 52, 15 3166 DATAL34,240.5, 169, 147, 32, 22
2610 DATALEE, 16@,1, 177,353,208, 16 13170 DATAZ231,173,113.134,141,134.2
2628 DATAL1ES, 255, 132,20, 133,21, 163 13186 DATALTS, 114,134, 141,33, 208, 1732
2630 DATALES, 168, 132.32,36, 171,76 |3199 DATA11S, 134, 141,32, 202,172, 111
264@ DATALS. 132, 168,2, 177, 39, 133 3208 DATAL34, 174, 112, 134, 24,76, 240
2650 DATA2E, 200, 177,959,133.21. 163 |3519 DATAZSS. 56,32, 240, 255, 140, 111
2668 DATALEZ, 1418, 3, 163, 1352, 141 3220 DATA134.142,112.134, 173,33, 208
2678 DATAL, 3,194,141, 183,132,104 |3535 DATAL41.114, 134,173, 32,208, 141
2680 DATH141. 154, 132, 168, 1. 152, 15 240 DATA115.134.173,134,2, 141,113

2698 DRTATE. 213, 166, 183, 133, 141.8 (3550 DATAL34. 165,08, 141,116,134, 96

araa DATAZ, 163,227, 141, 1.3, 173 13260 DATA3Z.115,0, 201,44, 208, 2
27r1a [=[2ITF"F_J;r_;"_I'4 ’ Ild-:;_.- Ces 34 .j:.':'ai, 1327 2270 DATASE, 96,201 .41.248,2.24
28 DATATE, 16, 132.@,1,13, 15 3280 DATASE, 184, 1@4,32,115,8, 76

DATALS, 4+ 42, 8e - 9e/ G/ 3 3290 DATAZ238, 133, 163, 40, 44, 163, 16
DATA42. 42,42, 42,42, 42,32 3300 DATA44,169.2,44,169,25, 141
DATAED, 7S, B9 32 79 (0. 9 3318 DATA110,134,32, 158,183,236, 118
DATASE. 82, #3.71.82.63. 77 3320 DATA134.176,14,32, 121,18, 201
DATAS2, 42, 42, 42, 42, 4z, 42 3230 DATA41.240,211,201,44,240, 213
DHTR4, 42, e, dada. g 1 %340 DATATE. 8,175, 162, 14,76, 55
DATAG, 32,353,171, 32, 121.8  |3350 DATA164.9.8,0.8,8.0
DATA24, 33,240, 34, 281, 163, 248 |a3ee DATAA, 32,225, 138,32, 134, 138
DATALE7, 201, 166, 24, 240, 182, 201 3376 DATA133. 89, 162,0,32, 183, 137
DATAZ3E, 208, 20, 166, 1,177, 122 |33s0 DATAL6Z,@, 32,223, 134, 134, 252
DATAZA1, 2, 268, 12,32, 115,08 3396 DATAZZ, 215,137,120, 173,03
DATA3Z, 119,0, 32, 153, 133, 76 2498 DATA141,196,138,173,1,3, 141 -
DATA=33, 132, 32, 121.@, 281, 44 2410 DATALS7. 138, 169,592,141,9,3
DATAZ4E, 55, 281, 53, 248, 37 Z2 3420 DATA169,135,141.1,3,88,32
DATA1SE, 173,36, 13,43, 195,32 |3439 DATA232,137,76,173,134,32.93
DATA221, 189, 32,135, 180,32, 35 |344p DATA132, 32,238, 137,76, 167,134
DATALTL, 32, 35,171,208, 184, 163 |a4se DRTA1ES, 252,56, 229, 34, 240, 3
R ik s ek o 3460 DATATE, S, 135, 164, 35, 162, 64

el DATAL, 153,13, 285, 16, 163,13 3470 DATA16S,1,41,254,133.1, 189

R DRRes il Bl 88019, 16.9 3420 DATAE4, 191,240, 7, 145, 87,232

328 DATALES, 18,32, 71.171,73,299 3499 DATA20@, 76,199,134, 165.1,3

2946 I’HTF‘I?L" iy 32.' 24E) 251-:') 15&14 »JS Esga DF[THI. ' 133; 1 iy 136 ¥ 132 » 35‘. -FE

2850 DATAZ33. 18, 176,252, 73, 255, 109
% S e L 3510 DATAL?@, 134,32, 128, 138, 197,89
e 3520 DATA240,3, 76,8, 175, 32, 128

sy g i




| BASIC LOADER
i 3540 DATALS?.128,191,232,224,64,208 4100 DATAL34,96,76, 126,135, 160,48

e .l'-'|_r'—|| -y

a2858 DATR2292,162.,23.76.,395, 164,185 4119 DATALZZ.37, 2008, 177.95,10,3%

2=al@ DATAE, 157, 128,1921.96, 160,48 41260 DATAZ7V. 74, 1|3;J9 B.,136.16
a57E DATRLTT. 87. 133,420,208, 1.4,@a 4130 DATAZ244,16%5,69,32,218,2353. 163
2520 DATALS2, 21,162,828, 126, 4148 DATATEG. 244, BJZEJEID 255, 96
2598 DATAZ4@,16. 177,87, 15?,a,z 4150 DATAL6S. 78, 288,75, 165, 3, 32
2500 DATR232.224,86,208,241. 165, 1 4166 DATAZ10,255,96.162,13,32.218
265168 DHTH41J2$4,133,1J159J@J1e5 41709 DATAR2S5,165.47.133,95,165,48
2028 DATALZE,191,24@8,9,157.8,2 4158 BHTHluJJHE;léSJjbzlﬂ?JJﬁ::ﬂﬁ
5 2R3 DATARZ23Z . 208, ¢h4._.,_u 1,242,165 4198 DATHG, 165,33, 1:T.¢§m;48
5 2648 DATAL.S.1. 1:_.1 165,35 4208 DATAZZ, 225,255, 248, 168 * 127
i 2558 DATAZY, 131 24,1682, 165,35, 24 4218 DATAL3S. 165, 37, 298, laaghiJ_
SEeR DATALGL . 257. 3;;:53 98,35, 177 4248 UHFH_Uﬂ:EJJDJsﬁ' 44,169, 37
, 2678 DATASY, 1S7.6. 2,280, 232, 281 4228 DATA44, 163,32, 32,218, 235, 32
E 2680 DHTHB.24U.1@JW¢4452J 2R3, 241 4248 DATALST. 136, 169,32, 32,218, 252
| 2E90 DATALE2,.0,157.8.,2,232, 142 4251 HHTﬁicﬁ_¢wﬂ,¢ _1u,ng,]uJJ?=
i 3700 DATALSS, 135,138, 24,105, 4, 133 4260 DATA24,10%,3, 133,251, 165,96
718 DATALL. 1“' 2,2:,141,186, 133 4270 DATAL16S.H, 133,252,160, 1,177
s DHTﬁlT? i, 141,187 135,169 4228 DATA2S1.132.253,1€9,0,1323,254
{ a3738 DARTALZ 141 2:,3,169,135, 141 4290 DATAE. 253, 3%, 294, 165,253, 24
; TS DﬂTﬂ*-ﬂ,::JIBH 138, 164,11 4308 DATALGL1. 251,133,253, 165,254, 101
i 3756 DATATE, 164, 164, 172, 186, 135, 141 4218 DATA2ZSZ, 153, 254,160,08,177.,253
‘ IVER DATAZ, 3,173, 187,135,141, 3 4228 DATA141.131.,137, 284, 177,253, 141
it APTE DATAZ, 32,165, 13¢ 165,87, 197 42568 HHTﬂiﬂﬂ,lﬂ?JEEBJBJEQEJ131;19?
2708 DATH4S, 2683, h»165,58,19FJ45 43246 DATAZBE, 128,137,173, 121,137,174
. 2790 DATA248, 19,172,185, 135,201.1 4350 DATAL38, 137, 164,95, 14@, 138, 1357
' 3500 DATAZ248, 3, “5 1?3J134,1F5J2 43650 DATALE4, 96, 149 131,137,232, 205
20168 DATALE2,35,162,08.76, 173, 13¢ 4370 DATALS9,172.13@,137,132,93, 172
E2@ DATARS, 7S, 13 g.a,_,3j155 4350 DATALSL. 137, 132.96,56, 18635, 253
2330 DATA46, 133,96, 165,45, 133,95 4398 DATAZ33Z.2,133,293, 165, 254, 223
3848 DATASE, 229,47, 163,96, 229, 45 4403 DATAB. 133,294,157, 252, 282, 6
3956 DATA144, 3. 76, 167, 136, 32, 127 4410 DATALES, 253,157,251, 248,58, 163
. 206@ DATALZE, 165, 3:,:4@ 43,2081.1 4428 DHTH44.Q¢.ulthu;;.b 16,137
. 2ETHE DATAZ48 . 71.281,2.298, 92,185 4428 DATAH1&A, 3 17795, 133,291, 13".
2986 DATART,32,216,255,32, 157,156 4443 DATALV ,'5 24,101,95,133,95
2898 DATA169.61,32, 210,255, 160, 2 4450 DATA15S.96, 101,251 133, 96, 163
1% %) DHTHl??.Bﬁ.rL 208, 177,95, 162 4463 DATA41 .32, 218,255,169, 13, 52
2910 DATA1G4.32.145,179,32.221,189 4470 DATHZ149, :GSJ?Eaiaﬁ,laa;m,ﬁ
F.'r".."._'-?.ﬂ DHTH,}E ':”:" 1| .‘I.,;[E:- _::‘j 1 ll" 1‘::,.’.'.’ "'1"1""-_': T'ﬂTH34132 |.'.11 ..ltH-,.J.._.- 1-. 1.-1.._1-'_'.1
2930 DATA3Z,32,210,295,32,157. 126 44268 DATAL33. 59, leg Ju =2,188,13
394ﬁ DATALE2, 61,32, 214, ’.a,aa 133 4508 DATA3Z. 212,137 B 173, Jﬁ

=@ DATALYY. 165,71, 164,72, 32, 162 4516 DATAL41.1%6,1258,173, 1,3, 141
| B _LﬁbB DATAIST.32,221.189,32,218. 189 4520 DATA197,138,169.92,141,0,3
; 2978 DATAYE. 59, 136,32, 157, 136, 163 4528 DATALES.138,141.1,3,88, 24

3; 2926 DATA4T . 166, lnb;”ﬂ.?@sl?lyrﬁ 4548 DATRAZ32. 127, T;Jﬂw.liz,EEJEEE

1 209 DATAS2,136.32,61. 32,708,853 45568 DATALET.7E. 178, 137.76,8,175

: 4388 DATAVE.E&7,84,73, ?-| T, a 4560 DATAZZ, 128, 138,249,243, 127,52
48168 DATALEZ,3,189,132. 1;? H32.210 4578 DATA240.132.157.64,191.232. 224
4028 DATAZSS, 224, aJhﬁé 3,232,157 4520 DATHGY ., 283, 239, 162, 23,76, 50
4630 DATAL3E, 202, 16,248, 1608,4, 177 4598 DATAL1A4.162.68,157,64,151. 1354
4046 DATASS, 133,359,136, 177,99, 133 4508 DATAZ4 . 96, 165,45, 24,105, 2
409560 DATH34,136,177,95,32,38, 171 4510 DATALZR,.87.1685,44.,185.8@, 133
4068 DATALEZ, 24, 32.210,255, 163,13 4620 DATASE, 26, 162,68, 168, 2, 132
4870 DATAZZ,218,255,32.225,255,208 4620 DATA3S.165,1.41.254, 1331
4'3:5:@ DHTHI .‘3",.- ....'q- 1635, :Jﬁ 1‘“1...“ ‘45‘1"-.‘1 BHTH]. Faar .l.,...drﬁ.---?.l...-:’.l *"‘4 131
48998 DATAL133,99, 166,96, 144, 1,232 45568 DATAE.165,1.92,1,133, p




BASIC
45E0
4c7@
4684
4£33
478
4718
4726
4720
4740
475
47ed
4778
47c8
4758
4308
4216
4220
4530
4246
42350
4o
4E7E
4226
423a
45E8
4318

LOADER

DATA48, 285, 7,200, 232, 228,34
DATAZ@E, 227,96, 230, 353, 164, 35
DATA1EZ.8, 177,87, 248, 2,78
DATAZ3E, 137, 1e5,1,9,1, 133
DATAL, 165,87V, 56,233, 2, 133
DATAS? . 165, 88, 223,8, 133,88
DATALGB, 8, 177,87, 133,89, 200
DATALTY, 87, 133,88.% .89, 244
DATALE. 165, 85,24, 185, 2, 133
DATAZY ., 163,58, 105,40, 133, 88
DATH G, 232, 137, 128,173, 136, 132
DATA141.@,3,173,137,135, 141
DATAL,3.88,76. 116, 184, 9€
DATAle®. 8, 32,139,138, 163, 145
DATR3Z.,218, 255, 177,87, 1323, 28
DATHz08, 177,87, 133.,21,32, 19
DATALGE, 32,281, 166,32, 165, 132
DATAZ38, 35, 164, 35, 162, 0, 96
DATAZ20, 122,208, 2,238, 123, 160
DATAB, 177, 122,96, 165,34, 141
DATA121, 136, 165,35, 141,192, 138
DATH183,87, 141,193, 122, 165, o€

DATA141.154.133, 165,252,141, 135

DATALZS, 8,173, 121,138,133, 34
DATAL173, 192, 138, 133,35, 173,193

DATAL138,133.87,173,194,138, 133

COLLINS - THE BEST IN COMPUTING
Advanced Commodore 64 BASIC Revealed

Nick Hampshire
Although it is relatively easy to learn to program the
Commodore 64 in BASIC, advanced programmers need
to know much more than how to use the fundamental
commands. This book explains all these details and sets
out a unique library of routines to add extra commands
to BASIC. 000 383088 8 £9.95

Advanced Commodore 64
Graphics and Sound

Nick Hampshire

Any programmer wishing to make full use
of the graphics and sound capability of the
Commodore 64 will find this book an
invaluable mine of essential information —
much of it previously unpublished. 0 00 383089 6 £10.95

CROER FORM I I N S e S S
Ploase arder from pour bookselier or send this form with your remitiance or credn card

deails to: Drepe 44, Collins Professional and Technical Booles, B Grafuan Street,
Lesnclon WX 3LA

Please send

| ADVANCED COMMODORE &4

[[] ADVANCED COMMODORE 64
BASIC REVEALED 0 00 383088 8

GRAPHICS AND SOURND 0 00 383089 &

| enclose riy remittance for £

{Postage: Add £1.50 for first purchase plus SOp for each additonal item)

Mume

Address

4228
43356
4548
423248
4268
497
4550
4296
SEEE
SE1a
SEZE
SR3E
D4
a5a
SR
o7 e
SB2E
2830
5166
2118
2128
=128

DATASE, 172, 1953, 138, 133, 232, 96
DATAHS, 8.6,8,8,8,8
DATH1e2.8, 133, 16,32, 212, 22
DATALE2.8, 133, 185, 165,45, 56
DATAZ32. 2, 178, 165, 46, 23%. 0
DHTR1eS, 165,18, 32, 2132, 255, 22
DHTAS1 . 165, 165,435, 164, 45, 56
DATA=233,2,133,87,152,233. 08
DATAL 2,88, 168,80, 177,87, 268
DATAZY , 288, 177, 87, 205,22, 165
DATAHSY . 24,185, 2, 133,45, 132
DATH4Y, 132,49, 165,88, 1635, 8
DATALZ3, 46, 133,48, 133,58, 96
DATH1&R, 8, 177,587,133, 89, 208
DATALVY, 87, 133,88, 165,89, 133
DATASY . 7a, 242, 128,76, 112, 162
DATAVE, 8. 17V3,7e. 8,175, 76
DATAS., 173.7V6,8. 175,76, 8
DATAR1VS, 76,8, 175, /. 8,175
DATAFS, 8. 175.76,8, 175,76

DATAS, 175, 76,8, 175,76, 8

DATALYS, 76,8, 175,76.,8, 175

=148 DATHYE.8,1735,76.8,175.,76
5158 DATAS, 175.76.8,175.76.8
=168 DATALYS.76.8.173.76,8,173
9178 DATATE.8.175.76.8.175,76,999
)
i The DCL1 kinks two Datasettes, so that laading any
ey e e D Ny
T“rr‘u::::;:;'ﬂg?' ORDER A5 DCL 1 PRICE £10.00
Dc:_q :::1: SLJPEF;DCIE.:L i: fof those mhbz“:itemm'ﬂd ang
ey recorder. Back-up tapes can ! an aither a
Interface e e o s 0
. * \ary Popular * ORDER AS DCL4 PRICE £17.00
DCL4A SIMILAR to the DCLS but fitted with an Audible data

Interface LS

mipnitor

ORDER AS DCL4A PRICE £18.80

H Realign your Datasette tape head VERY PRECISELY with
Allﬂﬂﬂ'lﬂﬂt this aasy 10 use kit. (No dismantling of the Datasette
Ta e raguired.) Two high baud raie tests ae provided plus a

p special screwdrivar and full instmctions.

** NEW ** ORADER AS DHAN PRICE £7.60

Tape Head  [re muns powered demagnatiser, i used s lew seconds

er week ino nead to dismantle the Datasettel, will reduce

D‘Bmﬂgnalisﬂl‘ traublesome residual magnetism and improve loadability.

Indispensabla * OADER AS THOA PRICE £6.30

DOADER CAR | L} L]

GT L d This cartridge enables your 1541 didrive to load 4-5 limes
oader faster. With many useful festures including abbreviated
cartrid e loadisave commands and unique onioff switching, ete.
g * Exsentinl * DRADER AS GTL1 PRICE £20.00
ALSO AVAILABLE WITH BUILT-IN RESET SWITCH.
ORDER AS GTLZ PRICE £22.00
AL
F Full details of these and many other products all at...
ree s "o FULLY INCLUSIVE PRICES **
g THER HRS col Dot Matrix Printer....... E148.00
Catalogue eg FIDELITY CAM14 Colour Mondtor for CBME4. . £198.00
#g PRINTER Cable and software driver for CBMES. £19.90
ag THE STICK. The fantastic new bassless joystick. £13,05
PLUS Interfaces, cleaning kits, printer/monitor leads, el
e
I N A ARD
T . ORDERING: ALL PRICES ARE FULLY INCLUSIVE — MO
erms: HIDDEN EXTAAS AND INCLUDE RECORDED DELIVERY,
{EXPORT: add £1.00 gutra)
TRILOGIC 29 HOLEM LANE, BRADFORD
Dept ¥C BD4 00QA

IHormarly Trigeoft)

TEL: 0274 684289
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Your Commodore’s man in

the States, Burton Rubin,

attended the launch of the

Amiga. Here’s his report plus

Brendin Lewis’s impressions

of Metacomco — makers of

Amigados.

US View

FOR THE PAST TWO YEARS, WISPS OF
rumours, as insubstantial as smoke, have
appeared in various magazines
concerning the fabled, long awaited,
Amiga computer. Originally called the
Lorraine, the product of the Amiga
Corporation, the machine, a 32 bit
computer with fabulous graphic and
sound capability, was to be the ultimate
home computer.

Silicon Valley, as we all know, is littered
with the bones of ‘“ultimate home

computers”. Timex-Sinclair, Texas Instru-
ments, Coleco, Mattel, and even the
mighty IBM have all seen their offereings
for the home market wither away to a
dusty death. When Jack Tramiel left
Commodore, there was some speculation
that his plan might be to purchase Amiga,
(and with it, the rights to the wonderous
Lorraine) and use the new machine as the
saviour of the almost moribund Atari. By
purchasing, Amiga, Commodore beat
Atari to the punch.

Commodore first exhibited the
machine at the June, 1984 Consumer

AMIGA

The Amiga Specifications

Machine: Commodore Amiga
Processor: 68000 at FMHz
RAM: 256K standardd; 256K
expansion slot; Up to Mb
ROM: 192K operating system.
Graphics: 320 x 200 32 colours; 320 %
400 32 colours
640 = 200 16 colours; 640 x
400 16 colours
Colours selected from a
palette of 4096
Sound: Four audio channels
including stereo and
speech
Disk: 3, inch floppy 880Kb
Software: Amigados, speech, Basic,

Graphics
Miscellaneous: Peripherals: Videodisk
unit, hard disk plus 1™
byte RAM, colour
monitor, modem. Three
custom chips inside the
Amiga take much of the
processing burden away
from the 68000. The very
high speed graphics are
handled by one of these
chips.
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Electronics show and its specifications
were impressive. The Motorola 68000 was
chosen for the central processing unit.
This is a 32 bit chip with a 16 bit bus.
Capable of addressing up to 16 megabytes
of memory, it is the same chip that powers
the Apple Macintosh. Tramiel’s riposte
was the 1305T and 520ST, 32 bit machines
running GEM. The Commodore camp
responded with. . silence. Sure, there was
plenty on the sparkling, rational new 128,
and even pictures and publicity on the
new notebook computer. But
Commodore breathed nary a word about

the Lorraine, and the rumours continued
to fly.

At the official premier of the Amiga
computer, hosted [(quite grandly) by
Commodore at the Vivian Beaumont
theatre at Lincoln Centre, the rumours all
came true.

The specifications do not convey the
power of the machine. The standard con-
figuration of the Amiga includes a
Motorola 68000 microprocessor, running
at almost eight MHz, with 256K of RAM,
internally expandable to 512K, The speed
of this microprocessor is further abetted
by a proprietary three chip set which frees
thekﬁﬁ[rl]ﬂ from routine graphic and 170
tasks.

The Amiga is controlled by an 89 key
keyboard with numeric keypad, cursor
and special function keys, or a two button
mouse. It features a built in three and a
half inch disk drive (880K formatted), 80 =
25 line text display, 640 % 400 resolution
and a palette of 4,096 colours (of which,
any 16 can be on the screen at one time in
high resolution mode). There are parallel,
serial, and second drive ports, two recon-
figurable joystick ports, as well as text to
voice and professional quality four
channel multi-voice music synthesis
capability. ABasiC, Amiga ODS, and
Amiga Tutor will be bundled with the
machine.

Software availability, the bane of all
new computer introductions, would
seem not to be a problem here. Thanks to
the Emulator - a software option - the
Amiga can run IBM PC compatible
software packages like Lotus 1-2-3. Word-
star, and D Base Ill, in either 3.5 or 5.25
inch disk format.

In addition, when introduced in Sept-
ember, the Amiga will have available
more than 20 programs including word
processing, accounting, productivity,
education, speech synthesis, telecom-
munications, paint, animation, and
graphic programs. Assembler, C, Pascal,

Logo, and Lisp will be available at the time
of introduction, as well as a very powerful
version of Microsoft Basic. Third party
publishers will have more than 20 games
available when the machine hits the
shelves. Arktronics has already completed
work on a videodisk interface.

The Amiga works through the now
familiar system of menus, windows, icons,
multitasking, and a mouse - first

pioneered by Apple with the Lisa. Up to 50
windows can be open and running on the
Amiga, though this is obviously more than
anyone can manipulate without going

-

insane. The Intuition operating system,
working through a system of “gadgets”
makes windowing an easier and quicker
task than it is on the Macintosh, or with
the GEM operating systemn of the Atari.

The animation power of the machine is
almost beyond description. It should
open new vistas for anyone who needs
professional visual aids. Its value to the
small advertising agency, or any small
business should be incalculable.
Combined with the phenomenal multi-
tasking capability, Amiga should be a
formidable weapon in the business wars.

With business applications firmly in
mind, Commodore has chosen to
merchandise the machine through
specialist dealers. Long ago, Commodore
pulled the plug on computer stores, in
favour of mass market merchants.

The powers at Commodore are
reversing the decision that made them
such a commercial success and critical
failure. It remains to be seen just how
easily Commodore will be accepted by
the same computer stores which were
abandoned a few years ago.

At a list price of $1295, the Amiga
represents excellent value. However, it's
unlikely to be found at the local K Mart.

My feeling is that acceptance in the
computer stores may come gradually, but
it will definitely come. The machine is
simply too good to be ignored. The $1295
price tag includes a healthy mark-up for
the dealers, and Commodore has signed
up B0D RCA service locations to provide
service support. With the advent of the
Amiga, Commodore has both Apple and
IBM lined up in its sights.

Thomas Rattigan, president of
Commodore North America, is talking
tough. “Commodore” he says, “is a
strong, lean, aggressive, organization”,
and he intends to have the Amiga
showcased in 10,000 outlets within a year
of its introduction. He feels that the
Amiga is a great leap forward (shades of

Special Feature

Sir Clives QL!).

Irving Gould, Chairman of the
company, sees the future of Commodore
in “sophisticated, high end systems”’, with
“excellent price/performance ratios’ and
“a full, rich, product line”. That doesn't
sound like the marketing philosophy that
we've all grown to know and love.

The Amiga, though, is a machine
capable of changing the philosophy of a
company. Where the trusty old 64 was a
Ford, and the Plus Four an Edsel, the
Amiga is a Ferrari. The ultimate decisions
will be made in the marketplace. Don't
bet against the Amiga.

The UK Connection

Tucked away in the corner of a small
square in Bristol is the software house
Metacomco. What is Metacomco? Itisthe
company which has written Amigados,
the operating system for the new
Commodore Amiga. Metacomco is not a
large company - with a staff of 25 - but it
does have a good track record, working
on software for both the Sinclair QL and
the Atari 520ST.

Upon meeting a few of the staff it's
quite easy to see that the firm’s success is
based on three main factors - sound
management, expertise and, most
notably, enthusiasm. Even some members
of the senior management seem like small
children playing with a new toy whenever
the Amiga is mentioned. Even this cynical
reporter was surprised at its performance.
Though, as ever I'm still not totally
convinced, I'll reserve final judgement for
the full production model. Metacomco's
staff, on the other hand, have had the
word cynical totally erased from their
memories. It was difficult for them to see
a market into which the Amiga would not
fit.

The whole story really started about
three years ago when Amiga Inc. started
work on a new machine. In November
1984, Commodore took over Amiga and
thus the machine. Previous to this though,
Commodore had already approached
Metacomco concerning Tripos (which is
the framework around which Amigados is
built). From here, Metacomco has never
looked back and has written various bits
of software for the Amiga, including a
version of Basic.

Although, for most of the day it was
difficult to stop our host talking, | did
finally get an ominous silence when |
broached the subject of Amiga Il. The
only reply | did get was that, due to the
open technology of the Amiga, the
Japanese would be the first to produce an
Amiga look-a-like and that ideas were
already in the pipeline for something
within the next 12 months.

Finally, my thanks to all at Metacomco
for a wvery enjoyable day, and for
providing what Commodore UK could
not (or would not), a look at the Amiga.

[



Split your 64’s memory
with this useful little

program from Ray

Green.

Introduction

WHEN USING YOUR Cb4 TO
develop Basic programs there '
are times when it would be
useful to have another
machine set up close to hand in
order to run small utility
programs, for instance hex
conversion, address calcula-
tion, etc. In schools, two pupils
sharing one machine must be
working on the same program
unless a very disciplined
approach is used. Split 64 is my
attempt to solve these
problems without incurring
the cost of an extra machine.

Method

The program splits Basic
memary into two areas of just
over 16K allowing the machine
to hold two different Basic
programs at the same time.
Switching between areas is
achieved by holding down the
_ shift key and pressing the
i control key. Each area
maintains the screen informa-
| tion from the last time you used
it. The variable contents also
remain intact. The second
screen information is stored at
the top of memory leaving
approximately 3K free for
things like centronics interface
software. The area from $C000
is also free for utilities.

In the initial start up of the
program, | set the screen
colours up to the normal blue
for area (a) and green for area
(b). If these are not to your
liking then just change them
with the normal POKEs and the
colours you set will be stored
| when switching between areas.

if while using this program,
run/stop restore is pressed,
then as normal the screen will
reset to blue and clear.
However, the shift control
70 switch will no longerwork so to
re-start Split 64 without losing
your programs, type SYS
(35896) [return]. SYS (35840)
resets split 64 completely.

oy L ET
>~ 1 ad MR
RJ.

Basic Loader

REI“"[ T T srssrssss2 R B 0 B 2 0 E L 0 B £ 0 b & 5 & & &

1 RE %0 o0 o 30062006 3006000 0000
2 FEM % -
3 REM * R. GREEN 1/2/85 »
4 REM * -
=
6

A=35840

10 PRINT”CCLEARICDOWNICRIGHTICRIGHTILRIG
HTICRIGHTICRIGHTICRIGHTICRIGHTICRIGHTILR
IGHTICRIGHTICRIGHTICRIGHTICRIGHTICRIGHT]
[RIGHTICRIGHTICRUSONISPLIT B4[RUSOFF1”
15 PRINT”CDOWNICDOWNICDOWNICDOWNICDOWNIL
DOWNICDOWNICOOWNICDOWNICDOWNICRIGHTILRIG
HTICRIGHTICRIGHTICRIGHTICRIGHTICRIGHTILR
IGHTICRIGHTICRIGHTICRIGHTICRIGHTICRIGHT]
[RIGHTICRIGHT] WORKING”

20 READD

25 C=C+D

30 IFD<OTHEN40

35 POKEA,D:A=A+1:G0T020

40 IFC=37269THENSYS(35840)

4S PRINT”C[DOWNICDOWNIERROR IN DATA”

50 DATA162,16,189,46,141,141,134,2,202,1
Fi o]

55 DATAYE,141,141,33,208,202, 189,46, 141,
141

60 DATA32,208,202,189,46,141,149,43,202,
16 ,

65 DATA248,162,2,169,0,157,0,8,157,0

70 DATA7Y4,202, 16,247, 32, 34,228, 32, 120, 14
0

75 DATA32, 34,228, 32, 120, 140,120,173,20,3
B0 DATA72,173,21,3,72,169,87,141,20,3

85 DATA169, 140, 141,21,3,104,141,81,141,1
o4

S0 DATA141,80,141,88,76,116, 164,173,141,
2

95 DATAZ201,S,208,23,165,207,208,19,165,1
57

100 DATA201, 128,208, 13,32, 120,140, 162,25
5, 160

105 DATA2SS, 136,208, 253, 202,208, 248,108,
BO, 141




T = i e A
S ) ;

BASIC Loader (continued)

wiE)
P
e
i
I

110 DATA162,16,173,134,2,72, 169,63, 141, 1
?fs DATA13Y4,2, 104, 157,63, 141,202, 173, 33,
?gg DATA72, 189,63, 141, 141, 33, 208, 104, 157
igg DATA141,202,173, 32,208, 72, 189,63, 141
iéglunrnae,ena,10&,15?,53,1&1,202,181,&3

135 DATA1B9,63, 141, 149,43, 104, 157,63, 141
, 202

140 DATA16,241,162,0,189,0,4, 72, 189, 82
145 DATA141,157,0,4, 104, 157,82, 141, 189, 0
150 DATA216,72,189,93, 145,157, 0, 216, 104,
157

155 DATAS3, 145,189,0,5,72, 189,82, 142, 157
160 DATAO,S, 104,157,82, 142,1689,0,217, 72
165 DATA1B9,93,146,157,0,217, 104, 157, 93,

- B 146

- J |

0

: 3 185 DATA7,72,189,82, 144,157,0,7, 104, 157
e 190 DATAB2, 144,189,0,219,72,189,93, 148, 1

S7

8]=]

170 DATA1B9,0,6,72, 189,82, 143,157,0,6
175 DATA104,157,82,143,189,0,218, 72,189,

180 DATA147,157,0,218,104,157,93,147,189

195 DATAO,219, 104, 157,93, 148, 232,224,0,2

200 DATA139,96,1,8,3,8,3,8,3,8
205 DATAO,74%,0,74,0,74,254 246, 14,1
210 DATA74,3,74,3,7%,3,74,0,140,0

215 DATA140,0, 140,245,240,13,0,0,-1

- Entering the Program

- To enter the program type in

~ the Basic loader program, then

. SAVE it. Type RUN and the

= screen should flash, then clear

5 . to the normal Basic start up
. message, Note the much
% - reduced free memory. Type in
) - ashort Basic program and RUN
. it. Stop the program, hold
. down the shift key and press
. control. The screen should
now change colour and have
. the Basic start up message on it.
. You are now in the second
.~ area. LIST and there should be
- no trace of the program you
' typed in. Shift control should
. take you back to the first screen
and LIST will show vyour

program is still there. If you
wish to make a machine code
copy of split 64 then first make
sure you are in programarea (a)
before entering your machine
code monitor. The start address
is $8C00 and the end address
$8D52,

How it Works —
General

Split 64 takes advantage of the
fact that the C64 operating
system allows Basic to work
within any free area of
memory. To write your
programs in another area of
memory it is only necessary to
change the pointers used by
Basic in zero page. Change the

pointers back and any program
that was there before will still
be there. It is also possible to
change the area of memory
used by the screen but when
writing this program it was
decided to store the second
screen along with the second
colour map above Basic
memory. The shift control
switch is operated by a simple
interrupt wedge.

How it Works —
Machine Code

Initialise Routine

This routine sets up area (a)
colours, memory start, memory

C 64 Utility

end, and variable pointers from
values fixed in Table 1. It then
uts zero in the first three
ocations of Basic memory for
areas (a) and (b). It then calls
the swap routine, which stores
the current screen and loads
the contents of the second
screen (rubbish at this time).
Having swapped screens the
Basic start up program is called
which clears the screen and
prints the start up message. This
procedure is then repeated for
area (a). Finally the wedge
routine address is inserted into
the IRQ vector, the normal
vector address having been
saved, then back to basic.

Wedge Routine

The wedge routine is entered
on every IRQ. It first checks
location $028D to see if the
shift control keys are pressed. If
not it jumps to the normal IRQ
routine. If the keys are pressed,
it checks that the cursor is off
and that the computer is not in
RUN mode. When all three of
these conditions are satisfied it
calls the swap routine. After
swapping areas a large delay
loop is executed to avoid
multiple swaps. Control is
then passed to the normal IRQ
routine,

Swap Basic

This is the first part of the swap
subroutine. A loop is used to
exchange the current screen,
border and character colours,
with the contents of Table 2.
The same loop is used to
exchange the Basic pointers
($2B-$38) again with the
contents of Table 2. On start up
Table 2 contains the fixed
values for area (b).

Swap Screen

Once more a loop is employed
to exchange the current
screen and colour map stored
above Basic memory. The
exchange is done eight bytes at
a time. Not the maost elegant
way to swap four areas of
memory but it was chosen to
cause minimum disruption to
the screen during the swap.

[
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Table 1

INITIALISE ROUTINE

Sc00 az 10 1dx #%10 index toc tablel

2c02 bd 2e lda $8dZe: x tablel

2c0S 2d 86 sta $022& tchar. colour area a

Sc08 ca dex tnext

2c0%? bd l1da $&dZe-x :tablel

ScOc Sd sta #4021 tscreen colocur area a
2cOf ca dex inext

€cl0 bd lda $8dZe-x ttabletl

2cl3 =d . sta $d4020 tborder colour area a
Sclé ca dex tnext

B8cl7 bd l1da $2dZe-s x ttablel

S8cla 95 sta $2b.x tbasic memory Size area a
2clc ca dex

2cild 10 tpl $S8cl7
S2cl1f a2 1dx #3%0Z
2c2l a? l1da #$00
ScZ3 7d sta $0200: x
Sc2é Fd sta $4a00;: x
2CEY Ca dex

S2cZa 10 bpl %$Sc23
sSrec 20 2 isr $edl2 basic start up a
2cz2f 20 jer $8c782 fswap area

Sc32 20 2 isr $edZ tkasic start up b
2c3S 20 - jer $2c75 tswap back

8c38 72 se |

8c37 ad l1ca %0314
Sc3c 48 pka

Sc3d ad lda $0315 irg high

Scd40 48 pha ; save it

2c4i av 1da #%57 :low address wedge

2cd43 ad sta %0314 irg vector

Scd4sL a7 lda #$3c high address wedge

Sc4s =Sd sta #0315 irg vector

2c4b 48 pla recover address irqg high
Scdc 2d = $28451 tstore

Scd4f &8 pla irecover address irg low
ScoQ 584 $2450 tstore

S2cSZE 58

8cS54 4c %2474 ready for basic

=
m
b
e

zero first 2 bytes in
both area a%b

irg laowm
save it

(1]




Table 2

WEDGE ROUTINE

8cs7 8d 02 $028d
8cSa 035 #4005
8cSc 17 $8c75
ScSe cf $cf
8cé&0 13 $8c75
8cé&2 od $9d
S8cht4 80 #4280
8céb Ood $8c75
8cé68 78 $8c78
8céb : G § HETT
Scéd ff HETf
cétf

8c70 fd
8c72

8c73 f8
8c75 50

3 2 3 Y
A e

$8céef

$8céd
($8d50)

Z .PAGE LOCATIONS

l1dx #%$10

02 lda $028&
pha

8d lda $8d3f.x

02 sta $0286&
pla

ad sta $2d3f-x
dex

doO lda $d4d021
pha

=2d 1da $8d3f-«x

dO sta $d021
pla

ad sta $8d3f,«x
dex

dO lda $d020
pha

8d lda $8d3f.x

doO sta $d020

C 64 Utility

control shift pressed

if not goto normal irg
tcursor off
tif not goto normal irg
mode

"
(=8
1
m
]
-

if not goto normal irq
swap area

delay to avoid key bounce

tjump to normal irq routine

tindex to tableZ

schar colour current
tsave it

:table2

:change char colour
frecover char colour
tstore in tableZ

*next

fcurrent screen colour
isave it

ttable2

:change screen cclour
Irecover screen colour
tstore in table2

tnext

scurrent border colour
isave it

ttable2

*change border colour




Table 3 continued

—

| 8ca2 68 pla irecover border colour
| 8ca3 9d 3f &d sta $8d3f.x :store in tableZ
Scaébé ca dex *next
' 8ca7 bS5 2b lda %2b.x tbasic memory size
| 8ca? 48 pha tsave
Scaa bd 3f &d lda $8d3f.x :table2
8cad 95 2b sta $2b- x tbasic memory size
SB8caf &8 pla *recover
8cbh0 9d 3f 8d sta $28d3f. x tstore in tablel
Scb3 ca dex tnext
8cb4 10 f1 bpl $8ca7 :repeat for other z.page
locations

} | ] = Table 4

I SCREEN SWAF ROUTINE
; Z2ché az 00 1dx #%$00 :index for screent+colour mem
i 2cbhZ bd 00 04 l1da $0400, x Iscreen mem
E Scbhb 48 pha isave it
it 2cbc bd 32 &d lda $E5d35Z. x isecond screen
i: Scbf 2d 00 04 sta $0400. x :store in screen
I Scc2 68 pla srecaver
?i Beca-9d D2 3d sta $8d452: x tcstore in second screen
| S8ccé bd 00 48 lda #%d200, x tcclour mem
| Bcc? 48 pha tsave it
| ecca bd- Sd 71 l1da $915d- x isecond colour mem
! sccd 9d 00 d& sta $d4800. x istore in celour mem
| ScdO &8 pla irecovernr
! 2cdl - 9d S5d Y1 sta $715d. x tstore in second colour mem
1 2cd4 bd 00 OS5 l1da $0500. x B e i e i s e e e e e
2cd7 48 pha :
| 2cd2 bd 52 Se l1da $EeS2: x :
S8cdk 9d OO 05 sta $0500. x :
E Scde &E pla :
i e2cdf 9d S22 Se sta $8e3Z> x : same but plus Z5&
Sce2Z2 bd 00 d9 lda #4700, x :
| ZceS 48 pha :
| sceé& bd S5d 92 lda $925d-x :
B =ce? 9d 00 d9 sta #4700, x :
u 74 |Scec &B pla :
{ scead 9d. 5d T2 sta $725d-x B et e At ot s e o s et S
| ScfO bd 00 Q& lda $0&£00. x :
2cf3 48 oha :

.lf-==|===|_===_===:_=== "



C 64 Utility

Table 4 (continued)

$81f5Z> x
$0600: x
same but plus 512
S$SB1S2Z2-, X
€dat0: x

$935d, x
$da00. x

+935ds x
$070Q:I

7052, x
$0700, ¥
same but plus 742
$90525 x
$db0O0, x

$745d, x
$db00, x

-
=
-
=
-
=
-
=
-
=
-
-
=
=
-
-
-
L]
=
=
-
=
=
-

$745d- x
tnext

#5000 : 255 done in each block

$2chE :if not then go back
treturn

TABLES

é 2d34 00 *low b/active string
Contents shown as at start. 8427 4a thigh i 8
8d32 00 slow t/ " "
2d37 4a thigh i o
2d3a 00 :low mem top

8d3b 4a thigh " a

. - 2d3c fe tscreen colour
gee O tlow =.a 8d31 Ol | ga3d 16 1border colour
adZf O thigh 8d40 4a Bate He SChail vl by
2430 03 2low e.a 8d41 03 22
8d31 02 thigh " 8d42 4a
2432 03 :low s.arrays 8Sd43 Address for IRG.
8d32 02 thigh ki 2d44
8d34 03 2low e.arrays ©Sd45 8d50 31
8d3S 02 thigh s 2445 2451 ea

Tablel Table2




This month Garry

Marshall shows you

how to create artificial
landscapes on your
64. | £

Graphic landscapes
The project
COMPUTER-GENERATED GRAPHICS

are increasingly finding their way into

films. Among the most impressive and
realistic effects that have been seen are
the entirely artificial landscapes created
for some of the Star Wars films. This
month’s project involves the creation of
an artificial landscape of this kind.

Of course, far more sophisticated (and
expensive!} equipment than a
C64 is needed to display graphics of a

quality that is suitable for use in films. But,

as we shall see, it is not too difficult to
write programs that produce the basic
effects, and the quality of the results is
surprisingly good.

The theory the provides the basis for
the creation of these landscapes is known
as fractal geometry. Without going too
deeply into the theory, the idea behind a
fractal curve is that it is not one or two-

Figure 1. Sub-dividing a triangle

dimensional, but has a dimension which is

a fraction, Curves of this kind describe, for

example, rough surfaces, with the
degree of roughness determining the
fraction giving the dimension of the
fractal curve. They also describe many
other naturally occurring curves, such as
coast lines and hillsides, and this is what
makes them eminently suitable for
simulating landscapes.

The project involves starting with a
triangle and, by means of a simple
procedure deriving from fractal
geometry, sub-dividing ittogive a graphic
display that resembles a mountain. The
further the sub-division process is carried
out, the more realistic the result will

appear.

The solution

The basic idea of the procedure for
creating the mountain landscape is
illustrated in Figures 1 and 2. The first
76 figure shows that taking a triangle, finding
the mid-points of its sides and joining
them gives four smaller triangles.
Repeating the process on each of the
smaller triangles gives a finer triangular Figure 2. Sub-dividing and perturbing
mesh, and the more it is repeated, the

EEEEEEEEEEEEE
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Programming

Program Listing

10 HIMXLR8) , YUY, SU3ITT TC3Y UL (- W Ye),

XTC
20
30
40
S0
60
70
80
30
100
110
120
130
140
150
160
170
180
190
200
210
S00
510
520
S30
S40

280, "YIC(48)
FER-K=1 TG0 '3
READ XcKJ), YCK)

NEXT K
BRiA 150, 50, 250, 150 .50, 150
GOSUBS00: REM HI-RES SCREEN
FOR N=0Q 10 1

FRE K=1 T0. %N
GOSUB 4000: REM SUB-DIVIDE THE TRIANGLES
NEXT K

FOR K=1 TO 4" (N+1)#%3

ACKI=XTCK):" YCK)=YTC(K)

NEXT K

NEXT N

R k=l TO 15

FlaR J=1 103

SCII=XCI+3%CK-1)): TCJI=Y(I+3®C(K~1))
NEXT ‘J '

GOSUB 3000: REM PLOT EACH TRIANGLE
NEXT K

END

POKE 53272, PEEK(53272) OR B

POKE 53265, PEEK(53265) OR 32

FOR 1=8182 TO 16192: POKE I, 0: NEXT I
FOR 'I1=102% IO 2023: POKE I, 22: NEXT 1
RETURN

1000 RO=INTCR/B): CO=INTC(C/B8)

101
020 BIT=7 = CC AND 7)

103
104
105

O L=R AND 7

0 BYTE=8132 + RO*320 + CO*"B + L
0 POKE BYTE, PEEK(EYIE) DR 2 BIT
O RETURN

2000 DX=X2-X1: DY=Y2-Y1

201

0 IF OX=0 THEN 2070

2020 FOR C=X1 TO X2 STEP SGNCDX)

203

O ReINTCY1+(C-X1J%DY/OX2

2010 GOSUB 1000: REM PLOT POINT

205

0 NEXT C-

2060 RETURN

207

0 C=X1

280 FUR R=Y1l 10 Y2 S1EP SGNCDYD

208

O GOSUB 1000: REM PLOT POINT

2100 NEXT R

211

O RETURN

SN X3Sl ) - Y19T LD

301

2 FOR: P=1. 30 3

3020 X2=SC(P): Y2=T(P)

303
304
305
308
400
401
402

O GOSUB 2000: REM DRAW LINE

GiRinXe: Yiere

0 NEXT P

O RETURN

D FOR M=1 .59 3

0 SCM)=X(M+3%*(K=12): TO(MI=YLM+E3*(K-1)2
0O NEXT N




4030 GOSUB 5000: REM SUB-DIVIDE THIS TRIANGLE

4040 FOR M=1 TO 12

40S0 XT(M+12*(K-1J)=UCMJ:

4060 NEXT n
4070 RETURN

Program Listing (cont.)

S000 Hl'(ECl)-SEEJ}*U.E*EENU(D)—D.EJ
5010 B1=(SC1)-S(3))*0.2*(RNDC0>-0.5)
5020 C1=(S(2)-5(3))*0.2*(RND(0)-0.5)
5030 A=0.5*(S(1)+5(2)J)+Al
5040 D=0.5*(T(1)+T(2)J)+Al
S050 B=0.5*(5(1)+5(3J)+B1
S060 E=0.S5*(TC1)+T(3))+B1
5070 C=0.5%(5(2)+5(32)+C1
S0B0 F=0.5*(T(2)+T(33)+C1

S080 UC1)=5C1):
5100 UC1)=TCl):
5110 LICe)=A
5120 ur2)=Dn:
5130 UC3I)I=H:
S1M0CULEI=E
5150 LIS =L;
5160 VU(S5)=F:

S170 RETURN

READY .

I
4000 - 5000

I
|

7-——

Figure 3. The use of arrays to interface the
subroutines at lines 4000 and 5000. a) First sub-

division b) Second sub-division.

Uc4i=Sc(2): UC7I=5C3)
UCYI=TC(2): VU(7)=T(3)
Ucglr=A:
UCbl=D:
ucB)=B:
UcBl=E:
uc9)=C:
v(g)=F:

UL LEd™A
yrliel=D
Uucild=B
VEI1l10=E
LI 100 =C
V(10J=F

YT(M+12%C(K=1) =)



Figurem 4. Names used by subroutine for
subdividing a triangle.

>t

S(3)

C S(2)

of 4% when N=1. (Although the program,

as listed, goes no further than this, after
the second sub-division each of four
triangles will have been divided into four
to give 4*4 or 4 triangles, and so on. In
this way, the program is ready to be
extended to create more detailed
graphics).

Line 90 calls a subroutine starting at
line 4000 to sub-divide the triangles that
are repeatedly passed to it. This
subroutine places the x andy co-ordinates
of the corners of the triangle that is being
dealt with in the arrays S and T. Then it
calls the subroutine starting at line 5000 to
do the actual sub-division. After it has
done the dividing up, this subroutine
leaves the x and y co-ordinates of the
corners of the four triangles that result
from the sub-division in the arryas U and
V, respectively. The contents of these
arrays are then transferred to the arrays XT
and YT. This gives us the subroutine as:

4000 FOR M=1TO 3
4010 S(M)=X(M+3*(K-1)): T(M)=Y(M+3*
(K-1))

4020 NEXT M

4030 GOSUB 5000: REM SUB-DIVIDETHIS
TRIANGLE

4040 FOR M=1TO 12

4050 XT(M+12%(k-1))=U{M): YT(M+12*(K-
T)=V(M}

4060 NEXT M

4070 RETURN

The interface between the
subroutines starting at 4000 and 5000 is
illustrated in Figure 3, showing how they
communicate by means of the arrays. The
top illustration shows what happens with
the initial sub-division. This does not
exactly make it clear that all the arrays are
needed, but the bottom illustration does
s0 by showing how the arrays are used for

the second sub-division.

Figure 4 shows how the x co-ordinates
of the corners of a triangle are named
during a sub-division as performed by the
subroutine starting at line 5000. The
subroutine itself is:

5000 A=0.5*(5(1)+5(2)

5010 D=0.5*(T(1)+T(2))

5020 B=0.5%(5{1)+5(3))

5030 E=0.5*(T{1)+(T(3))

5040 C=0.5%(5(2)+5(3))

5050 F=0.5*(T(2)+T(3))

5060 U(1)=S(1}): U(4)=5(2): U(7)=5(3)
5070 V(1)=T(1); V(4)=T(2): V(7)=T(3)
5080 U(2)=A: U{B)=A: U(12)=A
5090 V(2)=D: V(6)=D: V(12)=D
5100 U(3)=B: U(8)=B: U(11)=B
5110 V(3}=E: V(8)=E: V(11)=E

5120 U(5)=C: U(9)=C: U(10)=C
5130 V(5)=F: V(9)=F: V(10)=F

5140 RETURN

After this, lines 110 to 130 copy copy
the positions of the triangles fromXT and
YT to X and Y so that they will be available
for the next round of sub-dividing.

When the positions of all the triangles
have been found they are plotted by lines
150 to 200. Here the inner loop from line
160 to 180, controlled by J, passes the co-
ordinates of each triangle in turn to the
arrays 5 and T so that the subroutine
starting at line 3000 can be called to plot
the triangle. The outer loop, controlled by
K, ensures that all the triangles are dealt
with.

The triangle-plotting routine simply
calls our much used line-drawing
subroutine (which begins at line 2000)
three times. The line drawing routine
draws a line from (X1, Y1) to (X2, ¥2) and
this gives the triangle-plotting routine as:

3000 X1=5(3): Y1=T(3)
3010 FOR P=1TO 3

Programming

3020 X2=S(P): Y2=T(P)
3030 GOSUB 2000: REM DRAW LINE
3040 X1=X2: Y1=Y2

3050 NEXT P

3060 RETURN

Apart from the previously-used
routines, this gives the complete program
for creating the regular triangular mesh. It
is now a simple matter to perturb the

- points at the corners of the triangles

randomly before the triangles are plotted,
so that we get our moutain. The
perturbing can be done in the innermost
subroutine, the one starting at line 5000,
by adding to the co-ordinates a random
amownt with a wvariation that is
proportional to the length of the side
being bisected. For simplicity, the
perturbation has been taken as a random
amount between +/- 0.1*(length of the
line in the x-direction). This gives the
amended subroutine as:

5000 AT1=(5(1)-5(2))*0.2%*(RND(0)-0.5)
5010 B1=(5(1)-5(3))*0.2*(RND(0)-0.5)
5020 C1=(5(2)-5(3))*0.2*(RND{0)-0.5)
5030 A=0.5*(5(1)+5(2)) + A1

5040 D=0.5*(R(1}+T{(2)) + A1

5050 B=0.5%(S(1)+5(3)) +B1

5060 E=0.5*(R(1)+T(3)) + B1

5070 C=0.5%(5(2)+5(3)) + C1

5080 F=0.5%(T(2)+T(3)) + C1

5090 U(1)=5(1): U(4)=5(2): U(7)=5(3)

5100 V(1)=T(1): V(4)=T(2): V(7)=T(3)

5110 U(2)=A: U(6)=A: U(12)=A

5120 V(2)=D: V(6)=D: V(12)=D

5130 U(3)=B: U{B)=B: LU({11)=B

5140 V(3)=E: V(B)=E: V(11)=E

5150 U(5)=C: U(9)=C: U(10)=C

5160 V(5)=F: V(9)=: V(10)=F

5170 RETURN

The complete listing of the program to
create the artificial landscape is given as
Figure 5.

Further developments

The program can be extended to take the
sub-division process further, so
producing a more detailed landscape.
The program only needs a few numerical
changes for this which follow at ence
from the number of triangles there will be
in the new arrangement. Don't forget to
change the dimensions of the arrays! The
way that the randomness is introduced
can be made much more general, and the
constant of proportionately for the range
of the perturbations can be changed. You
may like to experiment with this to see if
you can characterise the differences
between the types of landscapes that are
produced by significantly different values
for the constant of porportionality.
Remember that because the perturba-
tions are random, each rub of a program
gives a different picture, although one
that belongs to the same family.

A Py —
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Setting up

TYPE IN THE LISTING PROVI-
ded and save it ona disk or tape
before attempting to run it.

Now RUN it and if all has
gone smoothly, you will be
given the option of saving the
4K Machine Code File to the
device of your preference.

You should make it a habit,
to ‘verify’ all programs that you
save so as not to end up being
disappointed, if you are not
able to reload the program. It
would also be a good idea to
make a second copy, just in
case you ‘scratch’ the first by
accident.

For those of you who are
not fortunate enough to enter
the data correctly first time,
you will be given one of two
possible error reports (or
maybe both).

These two error reports are
as follows:

1 Insufficient/Too Many
Data Items Error.
2 Checksum Error.

If you get error 1, then you
will almost certainly get error
2 as well. If you get error 2
on its own, then you have
entered some of the Data Items
incorrectly e.g. you may have
entered 250 instead of 240.
Error 1 is self explanatory.

It would be useful to have a
friend close by, to read out the
data statements to you, in order
to minimise the risk of errors.

Using the Program
Load the code by typing -

T by v A TR T
“GEN’64.”,1,1 for the tape
version
Load “GEN’64.”,8,1 for the disk
version

Now type ‘SYS 64738 to cold
start the machine before using
the program. Type ‘SYS 52882’
to enter the Characater
Generator.

The Program resides at
$C000 (49152 decimal) which is
well out of the reach of Basic.

The user has the ability,
using this versatile utility, to
write a Basic program of up to
10K and at the same time, being
able to enter and exit the
Character Generator at will.

It is important to note that
the data for your user defined
graphics, resides in a 2K block
- ($3000-$37FF) or 12288 to
14335 decimal and the
complete set may be accessed
by typing ‘POKE 53272,28".

Users who delight in
designing games, using high-
resolution and multi-colour
characters, will find this
progranr an invaluable aid for
their graphics. A maximum of
256 Characters (which is more
than enough) may be
redefined. | have allocated
these 256 Characters into four
Subsets of 64 Characters each.

Alert users will notice, that
when you enter the Character
Generator for the first time, the
standard PET character set is
loaded into the user definable
area, but this only happens
once.

Try this exercise. Switch off
the Machine. Load in the
Character Generator. Type
‘SYS 64738’ and POKE 53272
You will not note that all the
characters have turned to
garbage. Type SYS 52882 and
press ‘Q’ for quit. You should
be back in Basic at this stage.
Now type POKE 53272.28.
Notice that the PET character
set has now been loaded down.
Type POKE 12288,255 and press
‘ *and you will notice a straight
line going across the top of the

CHARACTER |

Character Generator — User Function List

Function
01.
02
03.
04.
05.
06.
07.
08.
09.
10.
11.
12
13.

14.
5
16.
1.
18.

19.
20.
21.
22
23,
24,
25.
26.
7.
28.
29,
30.
3.
32

33.
34,

35.
36.
37.
38.
39,
40.

41.

Mame
cursor home
clear grid
cursor right
cursor left
cursor down
cursor up
fill

delete

space

new line
quick fill
quick rub
enable wrap mode

disable wrap mode
select character
set+

set-

next char

last char

enable multicolour
disable multicolour
speed cursor

slow cursor

update cursor colour
update multicolour 1
update multicolour 2
update screen Colour

shift right
shift left
shift down
shift up
90° Rotate

invert character
180° rotate

transfer character
transfer set
reverse video
recall

load characters
save characters

quit

Keypress(es)
‘Clr/Home'
shift + ‘Clr/Home’
‘Csrs 1/
Shift+‘Crsr 1/’
‘Crsr u/d’
Shift+ ‘Crsr u/d’
‘Del’

‘Spc’

‘Ret’

I'F!

I"D'

I'w’

r-IJ

J’F?!
rFEP
‘F3¥
rF-li
‘A" or ‘'C’

CTRL+'T
ig.l
n’{.l




‘' sign. Now type SYS 52882
and you will notice that this
character has not been
changed.

The Program uses a very
powerful Raster Interrupt, to
enable the CBM set and the
user defined graphics to be
displayed at the same time,
Their routine also handles such
effects as split screen colour
etc.

Reading the next section
should convince you of the
value of this extremely
powerful Character Generator.

Select

When you first use the
Character Generator, you will
notice four lines to the right of
the grid, which generate status
reports. The most significant of
these is the first, i.e. Character
Mode. On running the
program, this is set to ‘Edit’,
which is the default mode. In
this mode, you are able to

access all of the listed
functions. However, if you
press * ', then the character

mode will change to select.

Description

Positions cursor in top left of grid.
As above and clears current character.

Moves cursor right one space.
Moves cursor left one space.

Moves cursor down one space.

Moves cursor up one space.

Fills space at current cursor location.

Deletes space to left of cursor.
Rubs space to right of cursor.

Places cursor on left of next line down.

Fills left-right on current line.

Deletes left-right on current line.
Allows code to move off the edge of the grid and appear on

the opposite side

Keeps cursor within grid boundaries.
Enables user to select the next character to be edited.
Advances to next subset of 64 chars.

Returns to previous subset,

Allows the user to move to the next character without
having to enter ‘Select Mode’ - see notes on 15.

As above but moves backwards rather than forwards.
Enables character multicolour mode.

Disables character multicolour mode.

Speeds cursor’s response.
Slows cursor response
Self explanatory.

Self explanatory

Self explanatory

Self explanatory (Split screen colour)

Moves complete character right (1 Bit).

Moves complete character left (1 bit).

Moves complete character down (1 bit).

Moves complete character up (1 bit). .
Rotate character through 90 degrees: ‘A’ - anticlockwise

'C’ clockwise
Flips character upside down.

Creates Mirror image of character through the vertical axis.
(Works in hi/res & multicolour modes).
Copies one character in the current set into another

character in the same set.

Transfers one complete set to another.

'9’=Rys Char: Ctrl+'9 = Rvs Set.

Recalls ‘buffered’ character (See special notes on this

function).

Load character sets from tape or disk.
Saves character sets to tape or disk. (note: pressing ‘5" will
save the current subset (64 chars.); pressing ‘Ctrl'+'S" will

save the entire four sets,
Exit to Basic,

Character Generator

Immediately, you will see
that the cursor is no longer on
the grid, but is now flashing on
a line of characters which are
directly below the grid. The
only keys valid in this mode are
Shift, Crsr 1/r ' °E’.

Use the Crsr I/r key in the
normal way (in conjunction
with the Shift key) to locate the
character you wish to edit. Now
press ‘E' and the character
mode will return to ‘Edit’ and
you will be able to experiment
with the character you have
selected.

Alternatively, as mentioned
in the Function List, you may
use functions 18 and 19 (Next
Char & Last Char) to achieve
the same result without ever
having to enter the Select
Mode.

Transfer Set

To transfer a set of 64 characters
to another location, first press
CTRL & 'T". You should now see
the Character Set no. (fourth
status line) flashing.

¥

Using the functions ‘Set +
and ‘Set -, choose the set that
you want the original to be
transferred to.

Now press ‘Return’, the
transfer will be completed and
normal operation restored.

Recall

Have you ever made a
complete mess of a sprite or
UDG that you were designing
and wished you could restore it
to its original form. This is what
‘Recall’ is for.

Every character you use is
automatically ‘buffered’ so that
in the event of you using the
functions excessively, pressing
‘Recall” will restore the
character to its original form.

A Finishing Note

Do not try to define your first
blockbusting character set
immediately. Mess around
with the wvarious functions,
until you become familiar with
them. | hope you enjoy using it.

Program Listing

1K PURE

OVER 40

WRITTEN

oD~ FWN—=O
A
™
i |

CHARACTER GENERATOR

10 REM STRANDHILL RD.,SLIGO,:
11 REM -
12 ‘REM REP. IRELAND. »
+ 8. REHN .
1Y% RER DEDICATED TO: :
15 REM .
16 REN SUARTAPE LRI S Ts, o b owm b v

...............
-----

M/CODE
FUNCTIONS.

BY J.NMC HALE
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Program Listing

(cont.)

20 PRINT”CCLEAR1"”:REM CLR/HOME
30 POKES32B1,0: POKES3280,0

40 PRINT”CYELLOWIPLEASE WAIT,
ING. CODE TO FEMORY .7

50 SA=48152:BC=0: TL=0

WRIT

. B0 READA: IFA=-1THENBO

70 POKESA+BE, A:BE=BC»1 : TL=TL+A:GOT
060

80 REM * ERROR TRAFPPING *

90 IFBC«<>3B82THEN400

100 IFTL<>4B382BTHEN400

110 POKES3280, 14: POKES32B81,6: FRINT
"CCLEAR1Lec 71”:REM CLR/HOME & LIGH
I BEUE X CTIR

Xy Ad

120 PRINT”C[DOWNIOKAY - CODE ENTERE
D -EDRRECILY

130 PRINT”CDOWNIYOU MAY NOW SAVE T
HE PROGRAM CODE TO "

140 PRINT”EITHER TAPE OR DISK.”"
150 DU=1

160 INPUT"CDOWNJIWHICH DEVICE ¢ T O
| D R R € 1

170 IFD$<>"D”ANDDS<>"T"THEN1BO

180 IFD$="D"THENDU=B

190 IFDVU=BTHENZ220

200 PRINT”CDOWNIPLACE ERUSONIBLANK
[RUSOFF] CASSETTE IN C2N UNIT, REW
IND"

210 PRINT"AND PRESS STOP/EJECT.”:0B
0TD230 '

220 PRINT”PLACE CRUSONIFORMATTEDLR
VUSOFF]1 DISK IN DRIVE#O0 (DEV B8).”
230 PRINT”CDOWNICDOWNIPRESS '*' WH
EN READY .CDOWNICDOWN]” E
240 POKE1398B,0

250 GETAS: IFAS<> "*"THEN250

260 POKE198,0:POKEZ2,DV:S5YS5233c

300 PRINT”CDOWNIPLEASE UVERIFY CODE
oY EYPING "

310 PRINT”CDOWNITAPE VERSION - 'VE
RIFY*CHRS{3YICHRSC33) ", ,1°"
320 PRINT"CDOWNIDISK VERSION - 'VE

RIFY"CHRS$(34)”"GEN’64.”CHR$(34%2",8,
1"1‘!

330 PRINT”CDOWNITHIS IS5 A PRECAUTI
ONARY MEASURE TO MAKE ™

340 PRINT"SURE THAT THE CODE HAS B
EEN SAVED v

dS0 “PRINT™
360 END
400 REM * ANALYSE ERRORS AND REPOR
T #

410 IFTL<>483826THENPRINT"[DOWNICH
ECKSUM ERROR.”

420 IFBC=3BB2THEN4E0

430 IFBC<3BB2THENPRINT"[DOOWNI]INSUF
FICIENT "5 sBOIT0SS0

Y40 PRINT"COOWNITOO MANY
4YS0 PRINT”DATA ITENS.”

450 PRINT”CDOWNICDOWNICHECK
TATEMENTS CAREFLLLY.":STOF

CORRECILY "

DATA S

1000 DATA 160, 151, 146, 137, 148
148, 133, 142, 160, 130

1010 DATA 153, 160, 160, 186, 160
. 160, 138, 143, 136, 142

1020 DATA 160, 141, 131, 160, 136
. 129, 140, 133, 174, 160

1030 DATA 168, 131, 169, 160, 160
. 147, 133, 144, 148, 133

1040 DATA 141, 130, 133, 146, 160
, 160, 177, 185, 1B4, 180

1050 DATA 160, 174, 160, 160, 160
. 160, 1860, "1B0, <131, 136

1060 DATA 129, 146, 129, 131, 148
, 133, 146, 160, 141, 143

1070 DATA 132, 133, 160, 186, 141
17, 43y, 193 140, A%

1080 DATA 149, 146, 160, 160, 141
143, 132, 133, 160, 1B6

1080 DATA 131, 136, 129, 146, 129
, 131, 148, 133, 146, 160

1100 DATA 160, 147, 133, 148, 160
. 186, 133, 132, 137, 1486

1110 DATA 160, 160, 147, 133, 140
. 133, 131, 148, 143, 134

1120 DATA 134, 143, 142, 160, 163
. 147, 32, 210, 255, 169

1130 DATA 6, 141, 33, 208, 73, 8,
141, 32, 208, 1B62

1140 DATA 40, 163, 160, 157, B7,

6, 169, 7, 157, 87

1150 DATA 218, 202, 208, 243, 189
. 0, 192, 157, 11, 4

1160 DATA 189, 29, 182, 157, 91,

4, 169, 1, 157, 11

1170 DATA 216, 169, 3, 157, 91, 2




s

(cont.)

1440 DATA 118, 193, 162, 6, 160,

20, 169, 177, 141, 1B

1450 DATA 208, 76, 161, 183, 151,
146, 129, 144, 129, 146

1460 DATA 143, 148, 142, 132, 160
160, 160, 160, 160, 186

1470 DATA 133, 142, 129, 130, 140
133, 132, 160, 132; 137

1480 DATA 147, 129, 130, 140, 133
. 132, 120, 1638, 49, 141

1490 DATA 20, 3, 169, 234, 141, 2

1:49g R9g. Y4 pan

1500 DATA 9, 1, 141, 14, 220, 88,
g5.°@.'0,°0

1510 DATA 173, 14, 220, 41, 254,

141, 14, 220, 165, 1

1520 DATA 41, 251, 133, 1, 169, O
, 133, 251, 133, 253

1530 DATA 163, 208, 133, 252, 169
. 48, 133, 254, 162, O

1540 DATA 160, 0, 177, 251, 145,
253, 200, 208, 249, 230

1550 DATA @252, 230, 254, 232, 224
8, 208, 238, 165, 1

1SB0 DATA: -S54 B33 ¥ 8, O,
220, 9, 1, 141

1570 DATA 14, 220, 234, 96, 169,
o, 133, 254, 162, 8

1580 DATA 10, 38, 254, 6, 252, 14

4, 7, 24, 101, @251

1590 DATA 144, 2, 230, 254, 202,

208, 239, 133, 253, 96

1600 DATA 173, 12, 207, 133, 251,
169, B8, 133, 252, 32

1610 DATA B2, 194, 165, 254, 24,
105, 48, 133, 254, 169

1620 DATA B2, 133, 249, 133, 251,
169, 4, 133, 250, 168

1630 DATA 216, 133, 252, 160, O,
177, 253, 170, 152, 72

1640 DATA 138, 162, 8, 160, 0, 10
, 72, 144, B, 189

1650 DATA B1, 145, 249, 145, 251,
208, B, 169, 43, 145

1660 DATA 249, 169, 0, 145, 251,

104, 200, 202, 208, 231

1670 DATA 165, 243, 24, 105, 40,

133, 248, 133, 251, 165

1680 DATA 250, 105, O, 133, 250,
105, 212, 133, 252, 104

1690 DATA 168, 200, 192, B, 208,
195, 234, 965, 169, B4

1700 DATA- 133, 25171173/ 18, 207,

I Program Listing
16. 189, 180, 157, 171
80 DAty 4, 157, 811, 4%, 157" €9
T T sy e T
B oaTR 157, V75, 5,157, 171, @2
g 7as 17107, 73
1200 DAt 217, 157, 211, 2l 1%7
L e < T - A Rk i
1210 OAaTA 232, ee%. B8, el 13%,
i8S, 0. 193, 70981 . a3
teaw DATA 253, 170, <1839, Y%, 133,
ewe, iB8; 218, 133y 254
a3l DARtAa led. O 168, 160; ‘145
gl CIEEY VY, (WS . PSS
+240 DATA 200, 182, 11, b8, 243,
B R e B R 6 R )
$EEN DhTa 128 BB i1z rpsFCiEs
SPea 1p5. 0, 133 253
el DATA 105, 212, 133,254, 222
P24, ‘11,208, 217, 168
gerie DATR 720 -133, 251 168y -
S EaRes1BE L 176 160
1280 TR 9.5138, - 145,281, 153,
w0 % 165, <=k, 2%
a2l DAt 108, 0%1 . 133, 2515 1655
ey 108 OP-1307 258
1900 DATA 135, 2apcidey 1B4 2oB
Eimd iy by -0 =309 ¢ 58
D aTe 192, 15y . DEL. Hriigs,
J. tiga 157 ‘as). w
1320 DATA 189.' 198, 183,' 157, 35,
Sy ddey geMikih, B0
1330 DaTa 233, 56, 120, 173, 14,
g, BTy 25%, Pl -0
1390 DATA 2P0, 173 17,268, 41|
T e e R T U - 5|~ M £
n0-Dels: 132, 181 ;20 "3, 168 1
Nag -T2, 32, 18
s URis 177, 141, 18, 208, 173,
PEUBSAR Seg iy gy -
1370 DATA 26, 208, B8, 96, 173, 2
e o] BRI R S
1380 UAlA 257 208, 1d4%, 158, 104,
90104 B4 lied
1390 DATA 44, 25, 208, 240, 243,
oD aon s uL e
1900 'DRTA 208, 40, 160,28, 174,
18, 207, 169, 49, 141
el DAalR 18, 2B, 173, 14, 207,
Eam B 173 e2, 208
1420 DATA 41, 239, 76, 174, 193,
173, 22, 208, 9, 16
1430 DATA 141, 22, 208, 142, 33,
208, 140, 24, 208, 76
R

[
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Program Listing

(cont.)

133, 2s2, 32, 62, 194
1710 DATA 162, 0O, 160, 4, 169, 1,
153, 224, 217, 153
1720 DATA B, 218, 138, 24, 101, 2
: 53, 153, 224, 5, 24
"l 1730 DATA 10S, 32, 153, 8, B, 232
; , 200, 182, 36, 208
I 1740 DATA 22939, 163, 188, 133, 24B
I , 133, 250, 169, 6, 133
I 1750 DATA 249, 163, 218, 133, 251
1 , 169, 0, 133, 2, 162
i 1760 DATA O, 180, O, 138, 24, 101
I , 253, 145, 248, 173
| 1770 DATA 19, =07, 72,..173, 14, .2
H 07, 240, 5, 104, .5
1780 DATA B8, 208, 1, 104, 145, 25
0, 232, 200, 192, 16
1790 DAaTA 208, 227, 165, 248, 24,
i 105, B0, 133, 248, 133
i 1800 DATA 250, 1BS, 2439, 105, 0,
i 133, 249, 105, 212, 133
: 1810 DRTIA 251, 230, 2, 165, 2, 20
b 1, 4, 208, 198, 96
il 1820 DATA 169, 169, 133, 250, 133
, 252, 169, 6, 133, 251
. 1830 DATA 169, 218, 133, 253, 169
il pilaRs B OETO 160
i 1840 DATA O, 173, 12, 207, 145, 2
il 50, 138, 145, 252, 232
1850 DATA 200, 200, 192, 8, 208,
241, 1685, 250, 24, 105

165, 251

133
1055 218,

1860 DATA BO, 133, 250, 133, 252,
CreR O

1870 DATA 251, 133, (2n3

a0, o 188 B orEn)
1880 DATA 4, 208, 212, 96, 173, 4
N N e D

: 1890 DATA S, 207, 133, 251, 172,

1 7. 20 17Tl 1] £
1900 DATA B3, 141, 12, 207, 1869,
6%, 133, 251, 173, 13
19310 Dhla 207, 133, 55, vae, Be,
194, 173, 12, 207, o4
1920 DATA 101, 253, 141, 12, 207,

: 96, 173, B, 207, 133

‘ | 1830 DATA 250, 173, 89, 207, 133,
251, 172, 10; 207, 96
1940 DATA 32, 158, 195, 160, 0, 1
69, 0, 133, &, 177
1850 DATh 280, ‘Feae 7% ™. ™, 7%
84 TS e 24 1101
E 1960 DATA 2, 133, 2, 104, 72, 10,

1 10510,

10,

10

1970 DATA '10, 24, 101, 2, 133, 2,
104, 72, 41, 4B

1980 DATA 74, 74, 24, 101, 2, 133
N [ T

1990 DATA 10, 10, 24, 101, 2, 145
, 250, 200, 192, B

2000 DATA 208, 199, 96, 32, 158,
195, 160, O, 1638, 0O

2010 DATA 133, 2, 162, B, 177, 25
0, 10, 72, 144, 2

2020 DATA 165, 2, 74, 9, 128, 133
. 2.L208. 2, 70

2030 DATA 2, 104, 202, 208, 237,
165, 2, 145, 250, 200

2040 DATA 182, 8, 208, 220, 96, 3
2, 188..195; 169, 7

2050 DATA 133, 2, 160, 0, 152, 72
SAZT AES0 . A TD 164

2060 DaTA 2, 177, 250, 72, 138, 1
4s, 250, 104, 170, 104

2070 DATA 168, 138, 145, 250, 198
, 2, 200, 192, 4, 208

2080 DATA 228, 96, 152, 72, 177,
250, 164, 2, 145, 250

2080 DATA 104, 168, 86, 32, 158,
195 168: 77,5133, P

2100 DATA 160, 6, 32, SB, 196, 16
g, 0, 145, 250, 198

2110 DATA. 2., 136, 192, 255, 208,
242, 96, 32, 158, 1895

2120 DATA 162, 0, 134, 2, 160, 1,
32, S8, 1896, 230

2130 DATA 2, 200, 182, B, 208, 24

6, 136, 138, 145, 250

2140 DATA 96, 32, 188, 189S, 160,

0, 177, 280,10, 145

2150 DATA 250, 200, 192, B8, 208,

246, 96, 32, 158, 195

2160 DATA 169, 128, 133, 2, 160,

8, 1689, 0, 153, 247

2170 DATA 207, 136, 208, 250, 152
. P2i 177; 850, 160, O

2180 DATA 74, 144, 10, 72, 185, 2

48, 207, 5, 2, 153

2190 DATA 248, 207, 104, 200, 192
., B, 208, 238, 70, P

2200 DATA 104, 16B, 200, 132, B,

208, 223, 160, 0, 185

2210 DATA 248, 207, 145, 250, 200
, 192, B, 208, 246, 96

2220 DATA 238, 18, 207, 96, 238,
34, 208, 96, 238, 35

2230 DATA 208, 96, 238, 39, 208,

11
1
R
i
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I l Program Listing (cont.)

;
96, 238, 19,- 207, 96 2500 pate: BOO. S8 173, 191, .2, 4
ppun faTa: 173, 17, enz, 5b; 233, SO i -/ ¢ | e YOG
s i (IR | S B ] asin DATA. A7, 197, 968, . 39&, .- 850;.2
Saen Yate - 17, 207,786, 173,172 896 9E 173, 1491, @
07, 24, 105, 1, 144 2520 DaTe ;. 41, 1, 208, 4, 32,.151,
T - M=t ot S | S W - A o 197, 96, 32, B2
o g e o U B S 0 7 2530 DAaTAa 197, 96, 162, 63, 169,
s TINTA. 32, 01 198 =B 2, 8 P = 7y o - = o
3. 207, 136, 208, 21 2540 DATA 208, 250, 73, 255, 157,
DRRI DATA. 173, 823, 207, 2430, 15, B4, 3, 232, 232, 232
(B o i S 1 W &l - o 2550 DATA 224, 24, 208, 245, 96,
Ehan DATA 182, S5, 141, O, 208, 1 1697 "12H. 162, 74 . 160
B3, B, 141, -3, 8097 aeE0 fata. 0. 141 aA37) THE . 148,
24NN IATA . 86, 140, 3, 207, 14, 11 1SE, 196, 140, 174, 186
T v P Y A A 8 R 5 3570 DATA 32, 133, 196, 96, 163,
B0 DhTe .68 B B, Tu4Y, OBpp e PaE oI, 1RGN B
b | kg o e S 2580 ‘DATA _ 7B, 25, '198, 173, 0O, 20
SSan ONTA. 200, 192, 9,.°BoR. Pl Tl ang  tLidy
73, 23, 207, 240, 15 ESe0 ‘NETA 207 33 aels17e, 3,
SO DATa . TES. PR IMI, 1. B0 PO Tae o Se. IR, 135
1689, 40, 141, 0. 208 BROnORTE 180, D) 170 250,073 8
S9Un TATA. 1697 1. 141, 3, P07, 858 S& Siug "s50 d00, 19&
T ko gl 15 7 | 2610 DATA B8, 208, 245, 96, 169, O
EaEn Bete 1Y, For, 173, oLepE L P lldAa s phds TRgy Ll
4 105, 8, 141, O SEse oaTh . PO0Y A 10 P V105 N8, 1
SRS DT 208, 8950 174, BooE0Y 0 F 33 Pot. 1GE, 0,160
p2, 208, 30, 173, B3 SE90 DATa U178, 250, 73, .855,.1
S0 ‘OpTe. 207, 24D, 24, 169 105, 4R anhn. 200 SRk SR
S R o077 BG5S 2840 OATA . 2730, 851, 222, =2a2%, 2,
2380 DATAa 141, 1, 207, 162, B, 1% pPoB, 238, 96, 173, 141
S e AR - - b ¢S SEs0 - DATA . 2, .41, M, 208, 4, 32, 6
, s8N NaTAa . 10, 207, 169, 122, 141, 1.°188. 865, 38
{ SR 56, T .2 S8E0 - OATA. 78, 198, 96, 173, 21, B
Jupnn DATA.,. 207, 208, 10, 207,173, 08, 73, 1, 141,. Bl
o, 207, 56, 233, 40 2670 DATA 20B, 96, 173, 21, 208,
S0 DATE. M1 O, B0 L Bl "0 ] Elasell
iR = T, (MR 0 A .| P 2680 DATA 96, 169, 10, 141, 124,
Egan NAIa 207, 173, 1, 208, 58, ¢ ‘15 "ag=-117. 185, Sb
L TaT L 1, SERE : 2880 DATA 168, 74, 208, 245, 32,
! ay3an pAaTA . 96, 174, 2, 207, 232, € gl2, 196, 76, 186, 184
! 24 9, 208, 30, 173 23700 -08ta- 173, 4. 207, 133, 25l
a8UN DAaTa, 23, enZ, 240, B4, 1689, 199 & 2p7. 133, 251
BL.: 141, O, 20F, 153 STIg-nNaTa~=198, Vi-e07%: 85 30,515
SuEn NATAa M, 141 'y 'Ea7, 182, 'l, g, 195, 169, 0, 145
142, &, c07, c0c 2720 DATA 250, 96, 32, 158, 1195,
2460 DATA 142, 10, 207, 163, 66, 169, 255, 145, 250, 96
§9r -1 eln 05, T1%e 2930 DAIA 172039 LEnd. POE. 92
2M70 DATA- 2, 207, 238, 10, 207, 1 2 235, 195, 896, 3¢
23, 0, 207,24, 105 2740 DATA 172, 185, 896, 163, 66,
SdEn OATA 49, 141 0.B07 173, -1 141, 1 208, 158 4
epat .. 1059 0, LYl 3750-0ala 1%l 0@, 208, 158, 81, 1 I:E
SR RATA “IFEN?-TIZ3C 1, 208, R -9l 8 =0T - dEEs e
4 v e ol L SSeneDaTh CrageEae s ERY. 1be, 1T, 1%

=F=|==|===|======|=|:



A

Program Listing

-

(cont.)

B f..B07, 182 3

2770 DATa 207, 202, 142, 10, 207,
169, 128, 141, 11, 207

2780 DATA 179 1491, 2,41, 1, 208
.1, 88, 32, 158

2790 DATA 19S5, 169, 0O, 145, 250,

200, 192, B, 208, 243

200 DATA 98, 162, O, 189, 90, 19

2, 157, 75, 5, 232

2810 DATA 224, 16, 208, 245, 9B,
173, 13, 207, 24, 105

2820 DATA 176, 141, 92, 5, 162, O
. 173, 15, 207, 208

2830 DATA S, 189, 106, 192, 208

3, 1B9, 112, 192, 157

2840 DATA 228, 4, 232, 224, B, 20

B, 235, 173, 23, 207

2850 DATA 208, S, 189, 216, 1393,

208, 3, 189, 208, 183

2860 DATA 157, 46, 5, 232, 224, 1

4 PpHE, £35, 173, 14

2870 DATA 207, 208, S5, 189, 104
192, 208, 3, 189, 107

2880 DATA 192, 157, 254, 4, 232,

224, 17, 208, 235, 32

2890 DATA 9, 199, 96, 32, 23, 199
206, 18, 207, 3

2900 DATA 158, 198, 96, 173, 23,

=0 Al e R B L L

2910 DATA 207, 32, 23, 199, 96, 1

73, 12, 207, 133, 251

2920 DATA 169, B, 133, 252, 32, 6

2, 194, 165, 253, 141

2930 DATA 8, 207, 165, 254, 24, 1

05, 48, 141, 9, 207

2940 DATA 96, 32, 186, 194, 32, 2

3, 199, 32, 116, 195

2950 DATA 32, 123, 199, 32, B8

94, 32, 52, 195, 96

2960 DATA 173, 13, 207, 24, 105,

1, 201, 4. P08, 1

2970 DATA 96, 141, 13, 207, 76, S

35 208, 173. 13, 207

2980 DATA 56, 233, 1, 201, 255

o8, 240, 96, 173, 21

2990 DATA 208, 41, 1, 141, 21, 20

B, 96, 173, 21, 208

3000 DATA 9, 2, 141, 21, 208, 98,
172, 7, 207, 200

3

=

1

3010 DATA 182, 33, 208, 90, 174,
6, 207, 232, 284, 3
3020 DATA 208, 46, 173, 23, 207,

i | R, | - SR [ B

3030 DATA 189, 1639, 227, 141, 4,
o e [ 1o N L b e

3040 DATA 207, 169, 146, 141, 3,
208, 169, 1, 141, 6
3050 DATA 207, 141, 7, 207, 169

56, 141, 2, 208, 168

3060 DATA O, 141, 16, 208, 32, 20
5, 199, 96, 142, B

3070 DATA 207, 32, 196, 193, 173,
4., 207, 24, 105, 40

3080 DATA 141, 4%, 207, 173, S, 20
7, 105, O, 141, S

A= 41 S g o e -0 | - - L
05, B8, 141, 3, 208

3100 DATA 163, 1, 208, 203, 140,
7, 207, 173, 2, 208

3110 DATA 24, 105, B, 72, 144, B,
173, 16, 208, 9

3120 DATA 2, 141, 16, 208, 104, 1
41, 2, 208, 86, 172

3130 DATR 7, 207, 136, 208, 88, 1
74, 6, 207, 202, 208

3140 DATA 48, 173, 23, 207, 208,
1, 96, 32, 196, 199

3150 DATA 169, 11, 141, 4, 207, 1

- T ¢ R

3160 DATA 169, 154, 141, 3, 208,
169, 2, 141, 6, 207

3170 DRIR . 18BN 0F AN .2, el D

69, 48, 141, 2, 208

3180 DATA 169, 2, 141, 16, 208, 3

2. 205, 199, 96, 142

3190 DATA 6, 207, 32, 196, 189, 1

73, 4, 207, S6, 233

3200 DATA 40, 141, 4, 207, 173, S
. 207, 233, 0, 141

3210 DATA S, 207, 173, 3, 208, SE
B33, B

3220 DATA 208, 208, 203, 140, 7

207, 173, 2, 208, 56

3230 DATA 233, B, 72, 176, 5, 169
, 0, 141, 16, 208

3240 DATA 104, 141, 2

ga, 1, 141, 15, 207

3250 DATA 32, 23, 199, 32, 159, 2

55, 1685, 197, 201, 2

1

- DR HRE, ok

3260 DATA 208, 28, 173, 141, 2, 4
1, 1, 208, B, 32
3270 DATA 214, 199, 76, 230, 200,

32,8l 28Ul Je sel
32E0 DA 28l ‘a2, 138, 238, .d8,
28, wL8E, « TE s elny w2l
3290 DATa 201, 14, 208, 240, 1b4,

A3 33 111




S

Character Generator

I = Program Listing (cont.)

o 4 e . A % e 3SE0 DATA 108, 46, 3, 232, 224, 3
3300 DATA 23, 188, 32, 14,201, 9 7,208, /P31; 86, Bl
6, 172, 17, 207, 162 870 BAle . $ i1 Sl r PP S8
2310 BRln 0. 202, 208, 253, 136, g, 48, D
208, 248, 96, 32, 15B 3580 Dala 128, 07-0,.0, D:51., 4D,
3320 DATA 195, 180, 0O, 177, 250, 100, 0
158, E¥0, £07 .- .200; 159 3580 0ATA 1, Q1. aA62, O;: 189, S
saal BRlA g, 208 sSheea. ae 15 Jtapaiiiigs On
e, 195, 180, 0O, 1BS 3600 DATa 207, 232, 284, 24, 208,
3340 DATA 240, 207, 145, 250, 200 245, 95, 32, 155, 199
, 1892, B, 208, 246, 96 3610 DATA 76, 14, 201, 32, 149, 1
2350 DATR dc, 2L%, 198 76, ‘W 2 89 975 Jd4: 201 168
D2, 32, B1, 200, 76 3620 DATA O, 32, 210, 255, 162, O
3360 DATA 47, 202, 32, 158, 195, , 32, 207, 255, 201
173, 11, 207, 73, 255 3630 DATA 13, 240, 10, 157, 32, 2
3370 DATA 439, 250, 145, 250, 96, 07, 232, 224, 16, 208
32, 158, 195, 177, 250 3B40 DT - 241, 189.033, 4142, 822,
3380 DATA 13, 11, 207, 145, 250, 207, 32, 210, 255, 96
38, 37, 197, 765, B8 3650 DATA 169, 0, 141, 26, 208, 1
3390 DATA 1384, 32, 250, 196, 32, 41, 21, 208, 169, 6
58, 201, 76, 88, 194 3660 DATA 141, 33, 208, 73, B8, 14
L0 Dalh (d2 ) B8 Bl A7, Sl YoaSas sane . UES Saguy
7, 76, 8B, 194, 32 3670 DATA 32, 210, 255, 96, 169,
3410 DATA S0, 197, 76, 151, 197, 28, 141, 24, =208, 162
B 01 a6 oF a0 3680 DATA O, 138, 157, 0, 4, 169,
: 3420 DATA 44, 0, 1, 21, 18, S50, 4 1.0 157.50; 215

S, S3, 48, 46 3690 DATA 232, 208, 244, 162, O,
SM30 DATA 49, 54, 40, 43,017 330 1@9.-449 208> 88 o210

10458, h, 2 3700 DATA 255, 232, 224, 21, 208,
g DRI -, B 8 BT A0, Rl R et 108 203 T
Sl 8, 62 FAI0.ONTA 120l 7.va7,:17, 17, 17,
3450 DATA 42, 13, 22,0, 0, 0, 20 I3 81y 185,073
7, 222, 237, 9B 3720 DATA B4, 46, 13, B2, B39, 65,
S4E0 DaTa' 21, B7 50105386, 178, 68, B89, 46, 13
216, 229, 208, 30, 104 3730 DATA 32, S0, 202, 7B, 125, 2
3470 DATA Sg2, 46, 168, 185, 194, QN IstEdgs 3 Y

21, 19, 38, 145, 154 3740 DATA 46, 19, 1, 22, S, 46, 1
3480 DATA 93, 69, 112, 186, 238, 73, 14, 220, 41

200, 204, 158, 111, 170 3750 DATA 254, 141, 14, 220, 165,
3490 DATA SB, 25, 91, 0, 0, O, 19 15 P IsiEs1ss 133, 1

8. 197, 197, 201 3760 DATA 169,48, 4133, 247, 1B9,
3500 DATA 201, 201, 201, 198, 198 207, 133, 248, 162, O

. 386, 196, 188, 201, 205 3770 BAIn-= 138 72, 189, 176, 202,
3510 DATA 201, 201, 1939, 199, 198 133, 251, 169, B, 133

2 195, ~188, .188, 198, 198 3780 DATA 252, 234, 32, 62, 194,
3520 DATA 186, 136, 198, 196, 196 1BS, 254, 24, 105, 208

., 196, 196, 198, 199, 202 3790 DATA “198c PeSli=c 180 1 D, 7177,
3530 DATA 206, 206, 205, 0, O, 0O, 253, 145, P47, 200, 19

32, 159, 255, 162 3800 ODATA B, 208 247,168, 247,
3s40 DATA O, 165, 197, 221, 112, 24,105, @8, 133. 247
201, 208, 15, 189, 152 3810 DATA 165. 248105, 0.7133. I 87
2250 0AaTa " 201, 141, 46, 3, 1689, 1 £°4E; 1604, 170. 232 2%

s POl 14T 473 3820 DATA 10, 208, 203, 165, 1, 9

=F|==|============



Program Listing (cont.)

BN SR g 3 4080 DATA B, 173, 13, 207, 32, 37
3830 DATA 14, 220, 9, 1, 141, 14, , 205, 234, 234, 133
; 220, 96, 173, 13 ;4100 DATA 253, 134, 251, 96, 32,
il 3840 DATA 207, 133, 255, 32, 153, 3a, 39, 17, 39, 32
dil Ehe . 16517 C20l . w110 DATA 61, 32, 17, 21, 9, 20,
dll 3850 DATA 240, 31, 201, 40, 208, 32, 58, 32, 39
6, 32, 16B, 199, 76 4120 DATA 49, 39, 32, 61, 32, 20,
3860 DATA 53, 203, 201, 43, 208, 1. 8. 5 32
3, 32, 185, 199, 173 4130 DATA 59, 32, 39, S6, 39, 32,
3870 DATA 92, 5, 73, 128, 141, 92 61, 32, 4, 9
Al , S5, 32, 2, 201 4140 DATA 19, 11, 32, 32, 162, 40
| 3880 DATA 76, 87, 203, 173, 13,8 189, 3., 804, 157 I
| 07, 10, 24, 105, 48 4150 DATA 183, S, 169, 7, 157, 1B f
| 3890 DATA 133, 253, 169, 0, 133, 3, 217, 202, 208, 242 ;
i 250, 133, 252, 165, 255 4160 DATA 96, 32, 2, 201, 162, 40 i
0l 3900 DATAa 10, 24, 105, 4B, 133, 2 , 1B9, 183, 5., 73
Al B1.5968 YD 1E0.50 4170 DATA 128, 157, 183, 5, 202,
? 3910 DAaTa 177,250, 145, 252, POD P08, £45, 88, ‘0. o9
, 208, 249, 230, 251, 230 4180 DATA 29, 29, B9, 78, B4, B9,
3920 DATA 253, 232, 224, 2, 208, g2, 32,70, 73
238, 165, 255, 141, 13 4190 DATA 76, 69, 78, 65, 77, B9,
3930 DATA 207, 173, 92, S, 9, 128 32, 65, 78, 6B
, 141, 92, 5, 76 4200 DATA 32, BO, B2, 63, B3, B3, ]
3340 DATA 53, 202, 169, 80, 133, 32, 39, 82, B9 ‘
247, 133, 249, 133, 251 4210 DATA B84, B8S, 82, 78, 39, 13,
3950 DATA 169, 4, 133, 248, 133, 13, 29, 29, 29 ‘
250, 162, 0, 138, 72 4220 DATA O, 70, 73, 76, 69, 78, '
3960 DATA 1B0, O, 152, 72, 177, 2 65, 77, B9, 32
53, 160, 0, 10, 144 4230 DATA SB, 32, 162, 13, 138, 3
3970 DATA 17, 72, 168, 160, 145, 2, 210, 255, 202, 208
249, 165, 250, 24, 105 4240 DATA 250, 189, 106, 204, 32,
3980 DATA 212, 133, 252, 169, 1, 210, 255, 232, 224, 54
145, 251, 104, 200, 192 4250 DATA 208, 245, 76, 59, 202,
3930 DATA 8, 208, 231, 165, 249, 32, 115, 205, 169, O
24, 105, 40, 133, 249 4260 DATA 141, 32, 208, 141, 33, .
4000 DATA 133, 251, 165, 250, 105 208, 32, 238, 203, 32 F
, 0, 133, 250, 104, 1G8B 4270 DATA 160, 204, 32, 72, 204,
4010 DATA 200, 182, B, 208, 203, 234, 234, 234, 234, 234
165, 247, 24, 105, 8 g 4280 DATA 234, 234, 32, 159, 255,
4020 DATA 133, 247, 133, 249, 133 165, 187, 201, 62, 208 [
, 251, 165, 248, 105, O 4290 DATA 3, 76, 252, 205, 201, S |
4030 DATA 133, 248, 133, 250, 165 6, 208, 5, 169, 1 ;
. e53. B9, 108, g 133 4300 DATA 76, BE43, 204, 201, 27 5
4040 DATA 253, 165, 254, 105, O, 240, B, 32, B9, 204
133, 254, 104, 170, 232 4310 DATA 76, 210, 204, 169, 8, 1
4050 DATA 22%, S, 208, 180, S5, 1 41, 21, 207, 169, 1
69, 207, 133, 254, 173 . 4320 DATA 168, 174, 21, 207, 32,
4060 DATA 20, 207, 208, 4, 169, 4 1BB, 255, 173, 22, 207
8, 208, 2, 169, B8 4330 DATA 162, 32, 160, 207, 32,
4070 DATA 133, 253, 76, 126, 203, 189, 255, 173, 20, 207
169, 0, 133, 250, 133 4340 DATA 208, 6, 32, 213, 255, 7
40B0 DATA 252, 165, 170, 240, 6, 6, 32, 205, 32, 3
162, 48, 169, 56, 208 4350 DATA 204, 168, 250, 166, 252




I I Program Listing (cont.)

, 164, 253, 32, 216, 255 4620 DATA 76, SO, 206, 173, 21, 2
2960 DATH « 0%, 10%, 76, 52, 205, 08. 41 2, 141 21
10, 24, 105, 48, 170 4530 DATA 208, 76, 57, 205, 169,
2370 OpIA 105, 2, 96, 188, 0, 141 20, 1491, 24. 20B. 76
¢ BU, BN, /o, 1Bd 4640 DATA 53, 205, 169, 20, 141,
H380 DATA 204, 1688, 1, 208, 246, 24, 208, 76, 45, 20S
i73d, B, 207, 72, 173 4650 DATA 3, .32, B8, 32, 1, 32, 18
N380 DATA 95, 207, 72, 32, 187, 20 3@ 43 " an
0, 32, 158, 1895, 104 4660 DATA 3, 32, 20, 32, 5, 32, 1
300 DaTA 133, 253, 104, 133, 858 g 3 a7
, 1680, 0, 177, 258, 145 4570 DATA 32, 5, 32, 14, 32, 5, 3
SS10 BaTe - Shi, S0, 188, 8. =208, —~ 00 - e - T |
a4z, 76, 14, 201, 173 4580 DATA 32, 20, 32, 15, 32, 18,
SeED-DATE c19l., B, 41, %, 208, 3, 32, 39, S4, 52
76, 38, 206, 76 4690 DATA 16, 32, 18, 32, 5, 32,
Y430 DATA 22, 203, 173, 21, 208, 19, 32, 19, 32
a4, &2, /B, 17, £06 4700 DATA 32, 1, 32, 14, 22, 25,
Y440 DATA 76, 197, 200, 32, 90, 2 32, 32, 11, 3¢
o2, 169, 0, 133, 188 4710 DATA S, 32, 25, 32, 32, 32,
4450 DATA 76, 230, 193, 32, 230, 20, 32, 15, 32
193, 169, 0, 133, 198 4720 DATA 32, 19, 32, 20, 32, 1,
4460 DATA 104, 104, 76, 114, 202, 32, 1B, 32, 20
169, O, 141, 16, 208 4730 DATA 163, 48, 141, 17, 207,
4470 DATA 141, 21, 208, 141, 23, 234, 234, 234, 169, 147
208, 141, 23, 208, 32 4740 DATA 32, 210, 255, 169, 142,
4480 DATA 252, 197, 169, 13, 141, 32, 210, 255, 169, B
PHE. 7 141 P48, 7 4750 DATA 32, 210, 255, 1689, 0, 1
4490 DATA 169, 1, 141, 39, 208, 1 41, 32, 208, 141, 33
41, 40, 208, 169, 40 4760 DATA 208, 169, B4, 133, 197,
4YS00 DATA 141, 0O, 208, 169, 66, 1 162, 40, 189, 105, 20B
41, 1, 208, 169, 56 - 4770 DATA 1S7, 183, S, 169, 1, 1S
uEs1EEBHIR - 8T, &, 208, 169, 145, 7, 183, 217, 189, E5
141, 3, 208, 234, 96 4780 DATA 206, 157, 255, 3, 169,
4520 DATA 234, 234, 234, 234, 234 7, 157, 255, 215, 202
; 234, 234, 234, 32, 188 4790 DATA 208, 231, 165, 197, 201
4530 DATA 202, 32, 137, 205, 32, . B4, 240, 3, 76, 236
33, 202, 162, B, 183 400 DR 206, 32, B9, 204, 162,
1510 DATA 255, 47, 157, 238, 207, 40 188, 255, 3, 73
ele, 208, iy, 32, 124 : 4810 DATA 12B, 157, 255, 3, 202,
Hoo0 DATA 182, 32, 76, 193, 32,1 PR NS 76, 208, 208
as, 193, 173, £1, €08 4820 DATA 173, 111, 201, 72, =208
4SE0 DATA 41, 1, 141, 21, 208, 32 3, 32, 5%, 193, 104
, 232, 201, 32, B8 4830 DATA S, 1, 141, 111, 201, 23
8570 DATA 184, 32, 2, 201, 32, 12 4. P34 76 182 PO
7, 198, 76, 229, 205 ' 4840 DATA 169, 1, 165, 2, 160, 1,
4S80 DATA 169, 2, 133, 2, 180, 0O, 32, 186, 255, 169
le2, 0, 202, 208 4850 DATA 7, 162, 35, 160, 207, 3
9590 0ATA . 253, 136, 208, 248, 198 &, 188, #55. 1EH. 'O
, 2, 208, 242, 76, 192 4860 DATA 133, 250, 169, 192, 133
BEOQ, DATA 205, 41, 2, 141, 81, 20>, @851, 168, BsSD, 168, DO
B, 76, 197, 200, 169 4870 DATA 160, 207, 76, 216, 255,
46510 DATA 0O, 133, 170, 173, 141, 71, 69, 78, 39, sS4
i TR TG TR B | R B 4880 DATA 52, 46, -1

=#=============



Get motoring this Winter with a
special edition Austin Metro. You
choose the trim and fittings for a real
eye-catcher. All you have to do is become
our Tape Magazine Computer
Champion.

We are having a two-part competition
in our October and November issues.

TREASURE ISLAND

It's easy to enter and free.

Just answer the set of computer-
related questions in each competition
issue and write your Tie Breaker.

STRATEGY SPECIAL

Can you make the grade and become
our Computer Champion?

The competition closes on
30 November 1985.

Get motoring and order your issues
now ... before they sell out.

1 Available every month
| from all branches
of W H Smiths,
John Menzies and
other leading newsagents.

Argus Tage Magazines produced by

64 Tape Computing

Infonet Limited

Times House 179 The Marlowes
Hemel Hempstead Herts HP1 1BB
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HIT& MISS)

.-l._"'!l':ll. -f[-”"‘l\'l.-'f WILL NOT
AMAGE YOUR WEALTH

] “MORE ADDICTIVE THAN
ANY ARCADE GAME, THE
ONLY C16/PLUS 4 SOFTWARE
OFFERING A REAL
CHALLENGE”

WARNING:- PLAYING

SERIOUSLY DAMAGE YOUR

§ Design by Nigel Widdowson Graphic Design. Leeds

/

HIT & MISS DEFINITELY IS A MIND CHALLENGE OF MEGA
PROPORTION THAT ALL YOUR FAMILY AMND FRIEMDS CAN TAKE
PART IM. FROM SINGLE PLAY TO DOUBLES IT WILL STRETCH YOUR
MENTAL DEXTERITY TOTHEFULL........

BUT REMEMBER:-

“IT TAKES MORE THAN JUST GUESSWORK TO | COUNTY

BECOME A GEMIUS WITH HIT & MISS™ I

VENTU REG ATE LTP | PLEASE SEND ME COPY/IES OF “HIT & MISS” AT

| £7.99 COMPLETE WITH A FREE POSTER WITH EVERY COPY.

| ORDER YOUR COPY:-
l FROM:- VENTUREGATE LTD., 17 HAROLD ROAD, W. TORKSHIRE, LEEDS L5& 1PR.

|
I MAME (BLOCK LETTERS) el el i
II ADDRESS

POSTCODE

(WM SOOOFTWARECWITILE] . AT D D AR
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AT ONE TIME OR ANOTHER, MANY
people must have experimented with
their machines to see if there is an easy
way to draw graphs or plots on the screen.
There are three ways in which this can be
done and | will call them low resolution,
medium resolution and high resolution
respectively.

In low-resolution plotting, one merely
takes the screen as a grid and plot points
using asterisks or a similar graphic
characters. In the case of a Cé4 this would
obviously be a grid of 40 x 25 giving 1000
potential plot points.

If one wished to use a high resolution
screen then on the C64 one would use bit-
mapped graphics which allows each
individual ‘dot’ on the screen to be
controlled. Using this mode will increase
the resolution quite dramatically to 320 x
200 which is 64000 addressable dots.
However using the C64 in this mode is
quite complicated and needs to be
approached with a degree of caution. The
approach which | am going to adopt here
is one that gives pleasant ‘chunky’
graphics points and is half-way between
these two extremes and which, therefore,
| shall call medium-resolution graphics.

If you were to PRINT CHR$(161),
CHR$(188), CHR$(172) and CHR$(191) asa
brief experiment you would see that a
graphics character is generated which
consists of a quarter square either by itself
or in combination with another ‘quarter-
square’ to make up a half square. Theré&
are 14 of these combinations altogether
and together with space and reverse
space we have a total of sixteen
permutations of ‘gquarter-square’
graphics. This enables us to make a
resolution which is twice that of the
normal screen and therefore instead of
having 40 x 25 we can increase this to
80 = 50 giving us a resolution of 4000 plot
points.

Let us suppose that we wish to plot a
point at the bottom left hand corner of
the screen. The complicating factor that
we have to take into account is that there
might already be a graphics character
already occupying that position and we
would wish to preserve the point that it
represents. The trick here is to PEEK the
screen at that particular point, read the
value of the character at that point, look
up its value in a table of potential values
and then work out from the same table
the value of the new character to be
poked back onto the screen which both
plots the ‘new’ point and the value of the
existing point. If this is a little hard to
visualise then any of Raeto West's books
have an excellent explanation under the

RELIABLE

ROUTINES

Program Listing

—

MEDIUM—-—RES FL.OT
REM =*xx MEDIUM-RES PLOT (BASIC) =xxx

1

=

3 REM ¥ M. C. HART £ 3

q %

18 DIM C<15)_ . AC1,1)

280 FORJ=0 TO I1S:READ CC(J)INEXT

28 DATA 32.,123,108,98,126,97,127 ,252

48 DATA 124,253 ,285.,254.28286.,236,251,168
b= 1%

EA A(D,BA)=1:A(D,1)=2:A{(1,8>=4:A(1,1)=8
e
=]
S8
iga
118
111
128

121

FOR J=948 TO 969:READ X:POKE J,X:NEXT
DATA 32.,841,183,138,162,0,157 .0

REM DATA 32,241,215,138,162,0,157,0
DATA 218,15%7,0,217,.157,0.,218,137

REM DATA 148,157,9,149,157,0,158,157
138 DATA B.219.202.288.2491,96

131 REM DATA 8,151 282,288,241 .96

198 :

3800 PRINT CHR#$(147):CHR%(144)>:REM BLACK
310 COL=8:REM BLACK

320 POKES3280,12:FPOKES3281,12:REM GREYZ
321 REM VIC POKE 36879.235

330 :

34@ SYS 948 ,COL:REM SET COLOUR MEMORY
358 FOR J=1 TO 2:FOR ¥X=8 TO 79

351 REM VIC FOR J=1 TO 2:FOR %=8 TO 33
360 Y=22+21xSINCKX/8):60SUB 1088
370 NEXT X:T=NOTC(TI:NEXT J

380 .60TO cA08

381 END: REM VIC DMLY

89838 :

1#@® REM PLOT SUBROUTINE

4 <

1020 HL=INT(X/2):XS=X-22XL !

1030 YL=INT(Y/2):1YS=INTC(Y)-2%YL | '."'-.

1040 N=A(YS,XS) A
1050 P=1984-40 %YL +XL

1851 REM VIC BK+ P=4580-22%YL+XL

1852 REM VIC<BK P=8184-22%YL+XL

1PE@ FOR1=0TO15:IF PEEK(PY<>C(I)THEN NEXT
187@ I=1 OR N:tIF T=-1 THEN I=1 AND NOT(MN)
1988 POKE P,C(1):RETURN

1298

o000 =




heading ‘double density graphics’

Program Listing complete with diagrams and very full
. . explanations of the manipulations
2 involved.
' Lines 1-1090 represent an
2001 REM **x MEDIUM-RES PLOT (MC> *%# implementation of medium-resolution
2092 REM graphics using BASIC only. This is fairly
20@3 REM =xx BY M. C. HART =*x slow but is speeded up somewhat by
I 2PP4 REM making use of a machine code routine to
2018 FOR J=828 TO 99B:READ X:T=T+X b ‘heg""’_‘:; it el e
; concerned with two s for every
] 20280 POKEJ,XtNEXT:IF T=225353 THEN 3000 point plotted. The program is given by
2030 PRINT “DATA ERROR!":END default for the C64 but the changes
2031 DATA 169,9.133.254.169,1,133,2853 needed for the VIC's are REMmed
222 DATA 185.251.201,80,176,56, 165,852 immediately after each of the affected
2833 DATA 201,50,176,50,169,50,229,2852 lines. :
2834 DATA 70,251,38,254,106,38,254,133 Lines 10-60 are concerned with

constructing a small ‘look up” table.
Lines 100-140 read in the machine
code for subsequent changes of colour

2035 DATA 252,10,10,101,252,10,10,38
20368 DATA 253,10,38,253,234,234,234,133

2037 DATA 252,166,254 ,189,159,3,1332.,254 RAM.

2@38 DATA 184,251,177 .252.,162,15,221,163 The major routine is in lines 300-380
2039 DATA 3,2490.4,282,16,248,96,173 which computes a sine curve and then
P4 DATA 158.3,240,6,138,5,2%4,170 plots it (on the first of the | loops) and then

‘unplots’ it (on the second of the ] loops).

2041 DATA 206.8.138.73,883,5,834,03 The procedure for VIC owners is to
2042 DATA 255,179 ,189,163,3,164,251,145 delete the following lines: 110,120,130,
2P42 DATA PS2,96,1,1.2.4.,8,328 320,350,380,1050. Now take the lines that
2®M44 DATA 126,123,97,124 ,226,25%5,236,108 immediately follow these i.e. 111,121,131,
2845 DATA 127 .,98.252.285,851,854,168,0 321,351,381,1051-1052 and remove the
2P46 DATA 32,241,183,138,162,0,157,0 REM portion of the statement that made
ofs Wttt i cot et
2048 DATA ©,219,202,208,241,96,32,235 of VIC expansion you are operating with,
2043 DATA 183,134 ,252,165,20,133,251,32 2 the screen shifts from $1E00 to $1000
2P5® DATA 241,183,142,158,3,32,180,3 just to make life confusing. Select either
2851 DATA 7E,68.,3 line 1051 or 1052.

2PERd Line 380 having been deleted makes
398@ PLOT=970 the VIC version end in line 381.

Owners of the Ch4 now have a
machine code version of the above which
plots a Lissajous figure in the shape of a

3818 PRINT: INPUT"BACKGROUND "B
3020 PRINT: INPUT"PEN COLOUR":COL

3030 PRINT: INPUT"TWO NUMBERS E.G 2,3"/H.,Y butterfly. An illustration of this is also
3948 FPOKE 53280 .B:POKE 53281 .B given.

3050 PRINT CHR®(147) Lines 2000-2051 read the machine
3l : code into the cassette buffer. Then you
4929 FORJ=1 TO 800 are given a choice of background and pen

colours (12 for background and 0 for pen

:gé: ;ri;FL,DT) C1+SINCXRID 440, (1+4COSCYXI))#25,1,C0L [ o "0 "o 40 light grey is my
personal favourite).
4838 : PLOT is defined as 970 and this is the
E3080 REM SCREEN-DUMP : entry p{)int,
63019 : Notice the complicated formulain line
| 63020 OPENS,4,6:PRINTHE ,CHR®(22)10PEN4 .4 4010 which actually follows the rubric
B " sonie niediene e 10 S8 s i e 1 trt g
4 ERHAD. SreP s - IUEA T ENGO S 8 whilst the second computed value is the y
| 63050 GOSUBE3100 value. For a ‘plot’ we would then have a1
E30680 PRIMNTH4 ,AS:BF CS; and for an ‘unplot’ or ‘erase’ we would
63070 MNEXTJI:PRINTH4:NEXTI have a 0. Finally, we have the colour
- 63080 PRINT#4:CLOSE4:END intended for the plot. You can obviously
53090 exper:iment with it a; ml;n:‘h as yloaf_l Iii-.ke-::l
oWy — —un The origin is in the bottom left-han
HITHG Pt s corner iS%l'S{FLDTH},UJ,IJ whilst the
83118 IFAC=128 THEN 83138 opposite corner is SYS (PLOT)79,49,1,0).
| §3120 AF=CHR$(18):C$¥=CHR%$<¢146):B$S=CHRE£(A-E4):RETURN Finally, lines 63000-63160 constitute a
63138 IF A{32 THEN A$=CHRE(A+E84):RETURN screen dump, written in BASIC but more 93
63148 IF A>321 AMD A<E4 THEN B$=CHR$(A):RETURN than adequate.
6315@ IFA 63 AND A<36 THEN B$=CHR®{(A+128):RETURN
=1 63160 BFf=CHRECA+E4):RETURN .

e CEEEEEEE



Nick Hampshire reveals the
mysteries of the TED chip in
the C-16 and Plus/4.

THE GRAPHICS DISPLAY, SOUND GEN-
eration and internal clock/timers of the
C-16 and Plus/4 computers are controlled
by a single integrated circuit, the so-called
TED chip. This is a complex device, and,
unfortunately, rather difficult to use.

An equally unfortunate circumstance
is that no information on the use of this
chip is provided in Commodore’s manual.
This is presumably in the belief that the
graphics and sound commands supplied
in the extended Basic are adequate.
However, most advanced programmers,

Programming

TED CHIP

especially those writing machine code
programs, will want direct access to the
registers of this device.

The TED chipis a rather strange device.
It is located in the middle of the kernal
ROM area and overlays this ROM so that
the ROM area covered by TED is
inaccessible. In addition, the TED registers
are not grouped in one continuous area
of memory. We located TED registers in
the area $FD00 to $FF3F. The reason for
this is obscure and probably related to a
quirk in the chip’s design.

In operation the TED chip is not unlike
the VIC and SID chips in the C64 and it is
worth studying one of the advanced
books on the 64 (for instance Advanced
Commodore 64 Graphics and Sound and
The Commodore 64 Kernal and Hardware
Revealed - both by Nick Hampshire).

The following table shows the
locations in TED which we have
uncovered together with the function of
each register and the bits within each
location.

TED Graphics/sound/keyboard control.
5
FFOOD — Timer 1 low 4
FFO1 — Timer 1 high 3-0
FFO2 — Timer 2 low FF12
FFO3 — Timer 2 high Bit 3
FFO4 — Timer 3 low 2
FFO5 — Timer 3 high 1-0
FFO6 — Video control 1 FF13
Bit 7 Not used Bit 7-3
6 | = extended background 2
5 1= Bit map FF14
4 0 = blank screen Bit 7-3
3 1= 125 lines, 0=24 linds
2-0 Vertical smooth scroll pos FF15
FFO7 — Video control 2 Bit 7
Bit 7-5 Not used b-4
4 1= Multi-colour 3-0
3 1= 40 columns, 0 = 38 columns FF16
2-0 Horizontal smoaoth scroll pos Bit 7
FFO8 — Qut : keyboard column or joystick (FD or FA) 6-4
In:keyboard row or joystick switches 3-0
FF09 — Interrupt control i FF17
Bit 5 T3 has run out Bit 7
4 T2 has run out 6-4
3 T1 has run out 3-0
1 Raster compare occurred FF18
FFDA — Interrupt enable Bit 7
Bit 5 1=T3 enable b-4
4 1=T2 enable 3-0
3 1=T1 enable FF19
1 1 = Raster enable Bit 7
FFOB — Raster compare low byte 6-4
FFOC — Screen offset from base for cursor (high byte 3-0
FFOD — Screen offset from base for cursor (low byte) FF1C
FFOE — Voice 1 low byte FF1D
FFOF — Voice 2 low byte FF3E
FF10 — Bits 1-0:Voice 2 high FF3F
FF11 — Sound control
Bit 7 Disable sound FD10
6 1 = Noise on voice 2 FF30-FD3F

1= Voice 2 tone enable
1= Voice 1 enable
Volume (0-8 only)

Bit map base
1= chars from ROM,0=chars from RAM
Voice 1 high

— Character base address

Address of UDSc (2K steps)
1 =lower case

— Screen base address

Address of colour memory

(2K steps, screen 1K above colour)
— Background colour

Mot used
Luminance (0-7)
Colour [0-15)

— Extended back 1/M col 1

Mot used
Luminance (0-7)
Colour {0-15)

— Extended back 2/M col 2

Not used
Luminance (0-7) :
Colour (0-15) e

— Extended back 3

Not used
Luminance (0-7)
Colour (0-15)

— Border colour

Not used
Luminance (0-7)
Colour (0-15)

— Bit 0: Raster position high bit
— Raster position low byte

— ROM in when written to

— ROM out when written to

— Bit 2:cassette switch sense (O=down)
— =no key, FF=key down
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A fistful of DATAs — more of
your useful programming
quickies presented by Max
Phillips.

WELCOME TO THE PAGE FOR YOUR
programming bits and pieces. We're
interested in anything, useful or amusing,
from a few POKEs to a short utility and
we'll pay for anything we use. Just send us
your program (either as a listing or on
cassette or disk) and some notes as to what
it does and how it does it. Past your contri-
butions to Scratchpad,Your Commodore,
Mo 1 Golden Square, London W1R 3AB.

That ‘1’?! Bleepin Keyboard

Andreas Weinand kicks off this month
with a machine code utility that produces
a beep every time a key is pressed. It might
be a help for anyone who has a dicky key-
board or can’t manage two finger typing
but watch out - it does mean everyone
else can hear what your typing speed is
like!

Andreas’ program takes over the Cb4's
regular interrupt and uses voice 1 on the

ANDREAS WEINAND LISTING

100 REM KEY BEEP BY ANDREAS WEINAND

110 RENM START WITH 5Y¥5 B32
120 FOR I=832 TO 940
130 READ X: POKE I,X:
140 DATA169, 15,141,
5,212, 169, 68
150 DATA141,
1,212,142, ©

142, 21, 3, 96

E=0+rX:
e gl 169 B4 L]

6,212,163, B3,

160 DATA212, 169,100,162, 3,

SID chip to provide an expensive
sounding beeper.

Clean Living

Wash is a handy disk utility supplied by
Clifford Hanger of Manningtree in Essex,
It lets you step through all the files on a
disk one by one using the space bar. You
can delete the current file by pressing § or
rename it with R. Even better, pressing V
lets you take a peek at what's in the file so
you can figure out what it is and then
scratch it if you don’t need it.

The VIEW command works with all
files though it cuts out any control
characters and replaces them with full
stops. Even so, you should be able to geta
good idea of what the file is. One problem
- after viewing a file, Wash sometimes
goes back to the title of the disk - just hit
space a few times to go round again. It just
goes to show - you can write a useful
utility in Basic!

Oh No, Not Again...

Printing at a particular position on the
screen is still the most talked about
subject in Ch4 programming. Graham
Blighe of Eastleigh in Hampshire has
pointed out that David Read’s routine in
Your 64 issue 13 won't let you print on the
top line of the screen because you've got

30 PRINT
NEXT

U5 s s e g

10 REM DIRECTORY WASH: C HANGER 1385
20 PRINT "11”;TAB(18); " WASH®E": PRINT

40 REM READ DIR
50 OPENZ,8, 15
60 OPEN 1,8,0, "s0”
70 GET#1,AS%,B%
Abec A7, 181, BO GET#1,A%,B%,A%,EB53
890 C=0:1F A%<>"" THEN C=ASC{AS)
100 IF B%«<>"" THEN C=C+ASC(BS)*25E

to POKE 214,Y-1 and then PRINT. Oh yes -
| wondered when someone would spot
that!

Graham has a neat solution - call the
routine in the kernal ROM which re-
calculates the cursor position. The PRINT-
AT routine then becomes:

POKE 211,X:POKE 214,Y:5YS 58732

Meanwhile, Asmat Ullah from Glasgow
has a fiendishly clever machine code
solution. It's only 12 bytes of code so it
should be no trouble to include it in your
initialisation section. Once loaded, you
can print anywhere on the screen with:

SYS(828)X,Y;"MESSAGE”

Neat huh? Asmat does point out that
there's no error checking in the routinein
order to keep it short so you should make
sure that X is less than or equal to 40 and Y
is less than or equal to 25. Evenso, ithasto
be the best yet. Unless, of course, you
know different...

1 REM PRINT-AT ASMAT ULLAH

2 FOR X=828 TO B83%:READ Y:POKE
XY :NEXT

3 DATA 32,234,183,164,20,24,32,240,255.7

Clean Cut Characters

Paul Barnham of Darwen in Lancashire
has sent in a delightful utility that replaces
all those hard to read control codes in
listings with clear mnemonics such as
[CLR9Y], [RED], [UP] and so on. Just enter
POKE 56,15:CLR and run the listing
below. You'll find LIST a changed
command. ..

CLIFFORD HANGER LISTING

FOR CLEAMER DIRECTORIES!”™

170 DATA1E5,203,201, 64,208, 3,
234,162, 17,142

76, 49,

120 GET#1,BS:IF ST<>0 THEN PRINT:PRINT C
193 ?2{” 23131§'1H1- 87, 27,188,135, 187, . » BLOCKS FREE":CLOSE 1:GOTOBO
190 'DATA142. 21, 3,169, 12,141, 86, 27, TR e e L
76, 49,234,165
' 1 ) i £ S=F%
200 DATA203,20S, 87, 27,208, 12,174, BE, il EHRRL L) THEN FB=F
27.202,240, B : ik
, 202,240, $:IF AS= THEN 160
210 DATA142, B6, 27, 76, 49,234,168, O, st b
141, 4,212,169 o - -
A g 2 1B0 GET#1 Aa$: IF A%<> THEN TS=T%+A%: G0
220 DATA100,162, 3,141, 20, 3,142, 21, e ’
R A 1S0 IF C=0 THEN PRINT:PRINT "TITLE®m ";F
230 DATA O 2 e %: PRINT : GOTOBO
EEUE;E S<>11366 THEN FRINT "ERROR IN 200 PRINT F$;TABC18); " S“BLKS®".C$; TAB(27)

250 PRINT "OK"

110
J+C

;"HTYP® ». L EFTS(TS,3)

210

CE=STRS(C):CS=LEFTS(”
]

" H-LENCLSD

FRINT: PRINT "dS®CRATCH =HRSENAME mum]




i
|
il
i:
!
1,

EW sG™JIT OR =GPACEm™ ",

220 REM GET COMMAND

230 GET K$: IF K$="" THEN 230

240 PRINT K$:PRINT

550 IF K$="@” OR K$="e" THEN CLOSE 1:PRI
NT"7”: CLOSE 2:END

P60 IF K$=" "THEN 300

270 IF K$="S5" OR K$="#" THEN PRINT#2,"S:

"+FS;

2B0 IF K$="R™ OR K$="_" THEN GOSUB330
290 IF K$="uU" OR Kg="+" THEN GOSUB360:G0
TO200

300 IF ST=0 THENBO

310 CLOSE 1:CLOSE 2:END

320 REM RENAME FILE

330 INPUT”NEW NAME ;A%

340 IF AS="" THEN PRINT:RETURN

350 PRINT#2, "R: "+AS+"="+F%: PRINT: RETURN
360 REM VIEW FILE

370 PRINT:PRINT”VIEWING ";F$

380 PRINT:PRINT” %SPACE®™ TO PAUSE, =A® TO
ABORT” : PRINT

390 OPEN 5,8,S,”0: "+F$+", "+LEFTS(TS,1)+"
:R“

400 GET#5,A%: IF ST=0 THEN 430

410 CLOSE 5:POKE 144,0

420 PRINT:PRINT”:F ILE ENDS®”.PRINT:RETUR

N

430 IF AS<>"" THEN A$S=CHRS(ASC(ASIAND 12
73:1F AS<CHR$(32) THEN AS="."

440 PRINTAS;

450 GETKS:1F PS=1 AND K$="" THEN 450

460 IF K$=" " THEN PS=ABS(1-PS)

470 IF KS<>"A" AND KS<> "a" THEN 400

480 CLOSE 5:POKE 144,0

430 FEINT:FEINT“EﬁBDRTEDET:FRINT:PRINT:E
ETURN

PAUL BARHAM LISTING

10 FORX=0TD217:READA:T=T+A: POKE40704+X,A
: NEXT

15 IFT=254B6THENSYS40704: END

17 PRINT"ERROR™:STOP

20 DATAl169,11,141,6,3,169,159,141

30 DATA7,3,96,133,251,72,138,72,152

40 DATAa72, 164, 15,192,1,240,23,162,0

S0 DaTal89,89,159,197,251,240,24,2832,232
60 DATA232,232,1\89,89,159,201,0,240,3

70 ﬂnTﬁ?E,ES,lEH,10&.158,10&,1?0,10&,155
BO DQTHEEI,?E.EE,15?,155,51,3E,?1,1?1

80 DﬁTﬂEHE,155,55,153,&813,?5,55,155

100 DATA%1,127,32,71,171,169,93,32,71
110 DﬁTﬂl?l,lU&,lEE,10%,1?0,1ﬂ&,?5,0,15?
120 DﬁTHlE,?E,?E,EUE,1&?,5?,?E,EID,1&H
130 DATAEG,76,203,5,87,72,212,28,62

140 DATAE9,196,1539,67,89,206,156,80,85
150 DATA210,30,71,82,206,31,66,76,213
160 DATA158,89,69,204,145,85,208,88,17
170 DATAGB,206,88,29,82,71,212,157,76
180 DATa71,212,133,70,177,88,134,70,173
130 DATaB8,135,70,181,88,136,70,183,88
200 HHTHlE?,?D,l?E,BE,lEE.?U,lﬂU,EE,IEB
210 DATA70, 182,88,140,70,184,88,18,82
220 DATA79,206, 146,82,79,198,129,73,82
230 DATA193,149,66,82,206,150,76,82,196
240 DaTAl151,71,82,177,1%2,71,682,178,153
250 DATA7G6,71,210,154,76,66,204,155,71
260 DATABZ2,179,0
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CLASSIFIED DEPARTMENT
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No 1 Golden Square, London W1
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YOUR COMMODORE
Lineage: 40p per word. B I 01 "437 0699

Semi display: £9.00 per single column centimetre EXT. 322

Ring for information on series bookings/discounts.

Send your requirements to:
DAVID HORNE

ASP LTD, 1 GOLDEN SQUARE,
LONDON W1

REPAIRS

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 request).

HARDWARE

120cps draft mode

30 italic characters
90 MLO characters

Emlarged 2X, 3X & 4X.

LR R B B R E NS

NEW STAR SG-10C PRINTER

ONLY £249 TO INCLUDE VAT & NEXT DAY
DELIVERY BY SECURICOR

100% compatible with your Commaodore computer

Tractor and friction feed standard.
Near Letter Quality mode included
192 graphic mode characters,
192 business mode characters.

Mormal B0 cpl. Condensed 136 cpl.

Supplied with interface/cable and mains plug READY TO GO.

STRONG COMPUTER SYSTEMS

BRYMA COTTAGE, PENIEL, CARMARTHEN, DYFED 5A32 70J
TEL: (0267) 231246 FOR ASSISTANCE!!! CE4

and software €14 60 inc. PEP

for £4 50 mclshing software and PEF

anc AP

* BACK-UP-SYSTEMS FOR CBM-64 & VIC-20

The BACK UP-BOARD Mk 1 s the Fastest. and sas@sl wiy 10 Dack up yvour Lape programs
With thus Doard you can connect a second CHM cassetie deck 1o yowr compuler. ¥ou can copy
a program on the second deck while it lads from the Girsl, You can back up all fasi loaders,
datas Fles, &ic. BACK UP-BOARD M1 £10 inc. FEF

BACK UWP-BOARD MK.2
Thik new wieisson o our famous BACK -UP BOARD now works bewe ways Swilched o
‘HOAMAL" it opevaies as the Mk 1 Swatched 190 "GENERATE", "64° owners can use ow special
tranales aoMware Lo ieganarale & copy of & program on the second deck as it loads fram the
Firgt. Thes mathod can produce & beiter qualiy copy than the anginal BACK-LIP-BOARD Mk 2

Conversion service. Return your Back-up-Baard, d puschased fomm us, 1o be modified 1o Mk 2

AZIMUTH MEAD ALIGNMENT TAPE BEY INTERCEPTOR FOR "G4
Check out your cassefte decis with this excallent pogram. (8 50 inc. PEP
ROM SWITCH/RESET BOARD
Fal this board o the sapansion port of your '84° and you can reses ALL programs. Resals
programs tha & standand reset switch can't. & socket for 8 2364 8K eproem s also fed. £10

JOYSTICK PORT SWITCH FOR CBM 64
Use thes sdaptor 1o allow you fo change Irem port 1 ta port F at the push of 2 buton. Mo mone
frusteated fumbling. Play 1wo payer games with one joystick,. just push button lor plaver twa's
. Inclisdes busli-oin ragnd Fue swech lor thoge impoasibe shoo "em up pgames. For the "G4
pwner who thought they had everyileng. €16 50 e PEP
Send yaur Evegua/ PO 1o
TURBOTRONIC [Dept. ¥C)
46 Ripon Sirest, Parknscn Lans, Halilax, Wes1 Yorkshire HX1 UG
Tal: [0422) 52020 ([Ewops add 50p outside Ewrope add £1.50)

Super Breaker
Back-Up Board

For the [Commodore 64, CBM 128 and
VIC-20) When a second CBM lype
cassette unit is connected 10 the board
it will make securily Dack-up copies of
cassette based software, including
Turbo/Fast Loaders, Basic and/or
Maching Code and Data Files. Nao
additional software is neaded. Very
Liser Friendly, the back-up copy 15
made on theé Second cassatte while ihe
anginal is loading on the first. Pnice at
£8 85 Plus P&P.

RESET CARTRIDGE lor CBM 64. This
cartridge will resal all, yes all, memory
residenl  programs Including all
programs where standard  reset
switches foul. Price £7.95 + PAP

P&P 55p UK (Europe add £1.00.
glsewhere add £2.00). Send
cheque/posial order, or a stamp for

details, to

C. Hent, 26 Northcape Walk, Corby,
Morthanls.
For enguiries lelephone (0536) T42622

COMMODORE REPAIRS

Gommodore repairs by Commodore
approved engineers.  Repair  prices
Vie 20 modulator £8.05, Vic 20 £15.00,
CBM B4 from £20.00, C2M from £9.00, 1541
from £20.00. CB4 psu £13.50. Specinem
£18.50, Dragon £32.00, Féactrun:. h.lun.
For more information 5A r phasne:
& C BUNCE & SON.
36 Burlington Road, Burnham,
Bucks SL1 TBQ.
Tel: (06286) 61696.

COMMODORE C16
DUAL CASSETTE INTERFACE

Transter any C16 casselte program,
turbas, m/code etc. 1o a second
datasatte
Interface | for C16 and +4: £11.95 inc
PAF. Interface 1l for G186, +4, CBM 64
and Vig 20: £14.95 inc PAP
Joystick  Interface, connects any
Joystick to C16: £3.95 inc PAP.

c te Interface, connects any C2N

FOR SALE

ELECTRICAL —
CONTRACTORS!

Comply with tha 15th edition with my
cable-gizing program for the CBM-64.
Calculates cable capacity, CPC size,
maximum allowable runs for volt-drop
and shock protection eic. Readout
indicates if cable doesn't comply.
£8.95, Cheques/PO with order ta:

TONY SPRY,
13 Tudor Drive,
Barnstaple, Devon.

MOONRAKER £6.95

CBM &4 Space Game leatures lasi
- -

& Fly- i ER

& PLY/chegue 1o

., Dept YC1085

opse Close, Liss, Hampshire

33 TENM, England GU33 TEM.
Tel: 0730-893430

CBM 64 quality colour monitor
slyle T.V. complete system®
including good software library for
sale, £350.00 O.N.O. Ring Bentlay
(0420) 23565 (Hants). ‘Tape
based

1526 PRINTER Immaculate
condition. Hardly Used. Boxed
bargain al £220 ONG. Telephone
0685 B12219 After Tpm

SOCCER MANAGER (Commo-
dore 64). Manage your own team!!
Four divisions. F.A. Cup. Transfers
etc. Send £5. K Palmer, 59 Park
Road, Shetfield S8 7DS

cassette to C16: £3.25 inc P&P.
Cheques/POs to:

J. FITZPATRICK (YC),
1 Alveley Ave, Withington,
Manchester M20 9UD.

For fast reliable repair
service send you rVIC-20
modulator (7.50), and Vic-20
from £12.50 and Commodore
64 from £16.00 plus postage
and packing, to:

HEMEL COMPUTER
CENTRE
52 High Street
Hemel Hempstead
Herts HP1 3AF
Tel: (0442) 212436

ACCESSORIES FOR SALE

TO
FILL
THIS
SPACE
RING
01-437 0699

MAPMAKER

Simply the best way of making
adventure maps writé on, wipe
off. A3 size 420 = 29Tmm. White
PYC screen printed with a blue
grid of 11 = 13 boxes. PFrice
includes special pan.

S5end ch/PO ftor E4.48 to
MAPIT, 166 Robert Street,
YNYSYBWL, Mid Glamorgan
CFaT 3EA.

GADGET 64 £5.95



9 SOFTWARE A —

COMMODORE 64 DATABASE — DATAFILE

Powerful options include: print all/selective records, delete, amend, save, load,
copy, alphanumernic sort, user defined helds, memory check, total numeric
figlds, multi field interrelational, global and between limits searches, etc. Fully
meny driven with comprehgnsive, easy 10 use instructions.

CBM 64 (compiled) cassette £7.45
CBM 64 (compaled] disk £10.45

COMMODORE 64 WORDPRO — TEXTFILE

| Powerlul woard processor, facilities include large text buffer, auto centre,
variable tab, insert, amend, delete, copy, move text, word count, nght justify,
paging, jown files, multiple file handhing, print all/part text, etc. Fully driven with
comprehensive, easy to use instructions. Great value

CBM 64 (compiled) casserte £8.25
CBM 64 (compiled) disk £10.75
All programs with full documentation and guarantee and can be used with all
direct connect CBM 64 prnters including 1520 print/plotter. Also most
centronics (with sutiable hardware interfacel. Price includes fast delivery by
first class post. Cheques/POs to:

A & C SOFTWARE
Dept. 4, 76 Oakthorpe Gardens. Tividale, West Midlands B6S 2ZLF
Telephone: 021-557 8596 (7-9pm)

HIRE HIRE

STAFFS COMPUTER LIBRARY
CBM 64 OWNERS

Join the friendly Library. We give you what you want. If a title
is not on our list then we will get it, if it's still available.
(Games only)

All the latest Titles

Full 7 Days Hire

Low Hire Cost. From 75p

Up to 4 Games per weaek

All games original

Lots of American Titles

Low Hard and Software prices

Membership ONLY £5.00

Free mi/c Monitor on joining

Send your cheques/postal orders payable to:
STAFF COMPUTERS
The Newlands, Greensome Lane, Stafford

PROM-64
EPROM programmer for 8K, 16K,
ZIF socket, Vpp generator &
software on tape £34.75
64-CARTridge, 2 = BK £5.95
DEMO EPROM BK £4.95

DHOBI-2 EPROM eraser £22.95
sk s . ; UK + 15% VAT
VOLUMES o1 Cambridge Microelectronics
ONE < COMMODORE One Milton Road, Cambridge

Cl28 CcB4 1UY
AND TWDv Tel: (0223) 314814  Tix: 81574

SOFTWARE

APPLICATIONS

HOME ACCOUNTS. Put your
house N order! Probably home

hCCOUHTS :'.urnp_ming's best use! Compre-
SOFTWARE hensive coverage of bank

accounts. Credit cards, HP inbuilt
accuracy check. Records all
transactions. Projects cashilow for

' an etiod ahead. Awvailable for

EADSDHKTHHI;E%EEE C.1FE FIIC:Er-.-'IEul or VIC-20. £8.45 or

free details from Discus Software,

P”'é:ﬂ:ETE::';]E:"“ Freepost, Windmill Hill, Brixham

VAT Return (A,B.C.D.F) TQS5 9BR. Telephone 08045
Bank Statemant 55532,

Patty Cash Statement. =
Dietail listing of up 10 99 nominal a/cs
19 accounis for creditor control.
Final Accounts
£188.00 {inc. VAT and postage)
Demonstration Pack: £11.50
(refundable against purchasa)
CASH WITH ORDER TO:

Attention! Commodore CDHIg?EDDHE
ik CASSETTE HIRE

AT LASTL All the top games
available for the C16 can now be
hired from:

DABSOFT

Library constantly updated as new
games become available. Membership
lee of £6.50 includes 2 FREE rentals!
OVER 50 TITLES
One price for any game. Charge of
£1.25 inc PAP BOTH WAYS,
For completé memebership Kit post
chegque or postal order to

DABSOFT (YC)

39 Guildford Road, Levenshulme
M19 3FG. Tel: 061 445 4375.

T

T s
E l—I Tt F:I E 300 titles. Frea merrllzbar:-?IEp Send

2 ¥ 17p stamps for your hirekit to

Plaais wnd & Chbiues o poicsl arder for [k DO mstang your

rachurs, or nard o farge 4 & E no- VIC-20 SOFTWARE HIRE (Y.M.),
Midiand Connpuetars Lisited, B8 Thurland Street, Nottingham.
78 Coege barsen. WWorcemes WA | 5L Telaphone (D8] 411077 PLEASE STATE MACHINE

COMMODORE 64 cassetlie

library. Hire latest games and
SOFTWARE educational software, only one
GAMES price £1.50 per cassette 7 days
hire. Details SA.E. please; C.CL.,
19 Darrell Way, Abingdon, OX14

CBM 64 1HO. e

Soccer Supremao, SOCCer management

game [HCW #wwww) : Pirate |sland,
board game simulation (HOW wewws) !
Cricket, limited over test match (HCW

wwww), £4.09 sach. 2 for 8,99 or 3 for
£12.50 on casetie. Add £2.50 to total for

Frsem Dromedglgghwam. 56 Wells CLASSIFIED ADVERTISING
Straet, Hasllngdon.sLaﬂtashle TERMS & CONDITIONS
BiE4 5L

QOur terms lor new advertisers (semi-
display and lineage) are sirictly pro-
forma payments wuntil satistaclory
relerence can be laken up (excluding
recognised advertising agencies).

Ref: ¥YC, Quick-Count Ltd.,
15 Neeld Cres., London HOME ACCOUNTS
NW4 3RP. 01-202 5486

(ans mc.) Put vour house in order!

Probably home computing's

best use! Comprehensive

coverage of bank accounts.

Cradit cards, HP in-built

accuracy check. Reocrds all

transactions. Projects cash-
flow for any period ahead.

Available for C.16 CBME4 or

m VIC-20. £8.45 or frae detsils
from:

LOOK! Free Membership
Exchange your used or unwanted

Discus Software

Freepost,
Commodor Software. First snap
free! SAE for details to; Softsnap Beach Approach
UK (YC) 85, Malmesbury Road, Brixham TQS 8BR
Cheadle Hulme, Cheshire, SKB Tel: 08045 55532

TaL

Cheques PO's should be crossed and
made payable o

ARGUS SPECIALIST
T 0 PUBLICATIONS LTD.,
and send together with the
adwertisement to:

F' LL THE CLASSIFIED DEPT., L/H,
NO: 1 GOLDEN SQUARE, LONDON
W1R 3AB.
There are no reimburesments for
T H I S cancellations. Advertisements arriving

too late for a particular issue will be
inserted in the lollowing issue unless

E accompanied by instructions to the
contrary,

All adwertising sales are subject lo
Governmeni regulations concerning

RI N G VAT. Advertisers are responsible for
complying with the wvarious legal

requirements in lorce ag: The Trade

Description Acl, Sex Discrimination
01 -437 0699 Act & The Business Adverlisements
(Disclosure) Order 1977.
FULL TERMS & CONDITIONS OF

ADVERTISING AVAILABLE ON
REQUEST







Choosing the right computer
is a good start — but can you
find the right software?

At SUPERSOFT we're very conscious of the
fact that people who spend several hundred
pounds on computer equipment are looking
to do rather more than play Space Invaders,

Financial planning 15 a rather grand name
for sornething you've been doing all your life
— making ends meet! Perhaps if Mr
Micawber had used BUSICALC he would
have been able to balance the books a little
petter

For home, club or small business use
BUSICALC 1should pay for itself in no time at
all; for larger companies we recommend
BUSICALC 3, one of the few really valuable
programs that you can learn to use in a day.

Although your Commodore 64 is a power-
ful musical instrument you need to be a
pretty good programmer to understand how
it all works. Unless, of course, you buy MUSIC
MASTER!

To use MUSIC MASTER requires no pror
musical knowledge, though in the hands of
an experienced musician it will prove an
invaluable tool. You don't need to know the
first thing about programming either! MUSIC
MASTER is the musical equivalent of a word
processor, remembering the notes you play
and allowing you to replay and edit them as
you wish,

INTERDICTOR PILOT is a space flight
simulator. Nowadays simulators are widely
used to train pilots and astronauts because —
to be frank = it's a lot cheaper (and safer)
than the real thing!

Imagine, if you will, life in the 22Znd
century: space travel is commonplace, and
on the outskirts of the galaxy the first war
between civilizations is being fought. Ashort
age of trained pilots has prompted the Feder-
ation to develop a computer simulation that
allows raw recruits to gain experience with-
out paying for their mistakes with their lives
With the aid of your Commodore 64 you too
can learn to pilot the Interdictor Mk 3 craft
But be warned - this is no game!

SUPERSOFT, Winchester House, Canning Road,
Wealdstone, Harrow, Middlesex HA3 75)
Telephone: 01-861 1166

Other SUPERSOFT products include the
MIKRO ASSEMBLER cartridge, the only
assembler that's ideal for beginners yet pow-
erful enough for the professional (most of
our competitors use it!). The VICTREE cart
ridge adds dozens of commands to Basic
including toolkit aids and disk commands, or
on disk there's MASTER 64, a really com-
prehensive package for the keen prog
rammer

Of course, we do also publish ‘games
programs, and with classics like STIX, QUINX
and KAMI-KAZE in our range we are one of
the market leaders. But we most enjoy
coming up with the sort of programs that are
going to be in use for months and years, not
hours and days — the sort of programs that
make you glad that you bought a computer —
and glad that you bought SUPERSOFT!

You won't find SUPERSOFT products on
the shelves of your local supermarket. But
most specialist shops stock titles from our
extensive range (and are prepared to obtain
other programs to arder). However you can
also buy direct by sending a cheque (pre-paid
orders are post free!), by calling at our
offices, or over the telephone using’ your
ACCESS card




