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C128 Cannon

THE TOTAL COPY/UTILITIES PACKAGE
CREATED JUST FOR 128 USERS
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Jiffy DOS

Faster than a Cartridge — More powerful than a turbo ROM
Disk Drive Speed-Enhancement System for the €4 and 128
It's faster than the best of the rest & that includes Dolphin DOS
Features Include —

# Idealfor Excelator, Ocoanic, Bluschip, Master 41, 1541, 1571 and 1581 users

# Density Scanner: Checks rack denstes
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# PLUS 100 FREE Hot parameters

Your 128 deserves the best

New parameter pack contains
the latest protection busting
code
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= Including EssyScript, SuperBase & Script
 Idealfe: wanefering software to 1581 drive
* Four disk pack with fullnstructions.

From Kracker Jax
£24.95

Oceanic Disk Drive

Now the standard alternative
to the Commodore 1541 disk

The Oceanlc 5 1/4" disk drive

# 1541 compatile disk drive for the C84
eluding turbo loaders

 Very quite with external power supply
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power -

State computer and drives when ordering

Allows muliple drives

The Speeds are impressive —

* loads in

15 soconds

* Format 35 Tracks in 21
# Load 125 Block Sequentil file in 15
= Save 100 Block Sequential fl in 24 seconds

onds - C1541 loads in 84 seconds.
~ 1541 saves in 81 seconds

ing feature is the price

64 and arivo £ :54 95 128 or 128D & drive £54.95

Each extra drive £24.95

The most powerful disk backup package on the market today
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es at the edge of possibility — at your fingertips

Some of the many features —

* Single or

io = 1 pass 40 cecs
= Single or Dual Stte of the Art Copier - Auto detocts protection used & selects required copier

= Single or Dual Fast fle copier -

# Directdrive molor, low out-of-alignment isk
* operating

Ideal for CBM 64 & 128 users
£124.95

Oceanic Plus Renegade
Special Price only £139.95

Slimline 64 Case

Make your old 64 look like a
d new 64C with the
Slimline case

* High qualy plastic case
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Add style to your old 64
£19.95

Express delivery avail
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i carvidges oo

Customer Support -
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3 Falechrical ilophans support- o course

Please note we strongly condone all software piracy hc wevsr
legitimate users have a right to backup their software
£24.95

8 Order with Access VISA. cheque of Postal Order, COD and
reign orders add £2.50 per packa
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Alan Clark cashes in on Summit

Gender Benders

Free LSD
s Dennis Norden

an LSD experience was
called pay day?’
Alternative Software's
boss, Roger Hulley,

a

certainly does because
new label, Summit, is
named after a game,
devised by his father,
based around the old
British currency.

To mark the launch
the £2.99 budget label
last summer a simple
competition was deviseqi

in which the entrants had
to calculate the cost of a
Summit game in old
money. The prize was a
full set of mint coins from
the old days and Alan
Clark of Camberwell was
the sender of the winning

entry.
Future plans for
Summit include the
release of The Double,
Goliath Games’
(previously Johnson
Scanatron) blockbusting
football game, followed
by Database’s highly
successful Mini Office
package containing
wordprocessor, database
and spreadsheet.

Compumart Pack It In

npumart are offering a

ribbon and an interface
cable for the sele

with 80 and 132
versions. Credit card

speedy reply frol
Compurnart Ltd, Jubilee
Drive, Loughborough, Leics
LETI OXS.

Gulf Wars
Al,:huugh diplomatic oil

American/Iranian strife as
the basis for their latest
release, Operation
Hormuz.

Programmed by
Durrell Software, the
game involves the player
as an American VTOL
pilot whose mission is to
destroy heavily defended
oilfields while ensuring
the safety of his US
aircraft carr

Operation Hormuz is
available for the
Commodore 64 and costs

9.99.
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Epson Moves

'‘pson UK, who claim

40 per cent of the
British dot matrix printer
market, have from
Wembley to new premises
in sunny Hemel
Hempstead.

The new complex
offers Epson the
opportunity to provide
better facilities for
training supported by a
projected audio visual
theatre and

a
demonstration areas.

The full address for
Epson UK) Ltd is Campus
100, Maylands Avenue,
Hemel Hempstead, Herts
HP2 7EZ. Tel: (04222)
61144,

UPDATEE

Active Vision
fer the Mediagenic
iasco, renamed
Activision is now busily
signing new software
houses to its label.

The name of David
Crosweller was respected in
the industry long before he
Joined Infogrames but since
s departure from the
company he has been
keeping a low profile while
busily negotiating a deal
with Activision’s European
Vice-President, Hot Rod
Cousens.

Crosweller's
development company,
New Frontier Productions,
has just been signed a two
year contract to product a
range of titles for Activision.

player has to destroy a
second brain which is

bloodstream.  the
~ In DNA Warrior, the

growing inside a scientist

The fruits of this
collaboration should start to
appear in late summer.

Two more companies
have also been affiiated
with Activision: Vivid
Images and Motion Picture

House

Vivid Images is the
collective name chosen by
John Twiddy, Hugh Riley
and Mev Dinc who have il
previously worked on
System 3 projects such as
Last Ninja Il As
independent programmers,
their identities were often
submerged behind the
commissioning companies
names but it is hoped that

\

the new corporate title wil

bring them the recognition & &
they deserve. .
Although Motion Picure I

House will be producing

original concepts, plans are b
afoot to participate in {
developing products for the

Nintendo Entertainment

System. Initial releases for

this year will feature the

~work of Jonathan Griffths,

Glynn Williams and Benni

Notoriani.




nce again, this is a bumper
double-sided issue
‘Commodore Disk User. Unlike

s, rather than
games. On the flip side of the disk we
have an all-singing, all-dancing
well-known
Tony's

graphics package from
programmer Tony Crowther
crammed every feature he reasonably
could into CDU Paint, and the resuit

is a program of commercial standard,
On our A side we are featuring one
of the biggest Basic extension utilties
in the known universe. Paul Eves, one
of our regular contributors, has.
supplied Devaid, o less than 41 extra

Basic commands - a boon to those sick
of the C64's limited Basic. C128 owners
are catered to by an 80-column
graphics package, and we've added a
full range of games.

Besides our feature programs, we
are now starting an interactive series
by CDU regular Eric Doyle which will
teach you machine code painlessly over
the coming issues, and Allen Webb

continues with his suite of graphics
routines.

One small apology is needed.
Last issue’s Menu  Maker
program is missing a small rout-
ine which allows you to merge
on Side A of the current disk. To use
it see the instructions in the last

Fin Fahey

How to copy CDU files

Disk instructions
\x,e have done our best to make
sure that Commodore Disk User

will be compatible with all versions of
the C64 and C128 computers

Getting the programs up and
running should not present you with
any dificulties, simply put your disk in
the drive and enter the command:

LOAD “MENU" 8,1

Once the disk menu has loaded you
will be able to start any of the programs
simply by pressing the letter that is to
the left of the program you want.

C128 users please note that you
should be in Cé64 mode when using
the disk. You can enter C64 mode by
either.

i) Holding down the Commodore
ke (bottom left of the keyboard) when
turning the computer on or,

ii) After tuming the computer on
type GO64 and answer “Y" wher
prompted “ARE YOU SURE

ack Issues of Commodore Disk User
are available at £3.00 per issue, via:

Infonet Ltd
5 River Park Estate
Berkhampsted
Herts HP4 THL

[Those magazines available are:

Jan/Feb 1988: Utilities  Disk
Librarian, Disk Mate, Text Cracker,

ITis possible for some programs to alter
the computer's memory so that you will
not be able to LOAD programs from
the menu correctly until you reset the
machine. We therefore suggest that
you tum your computer off and then
on before loading each program.

Y:u welcummmﬁeasnwvy

of your own copies of Commodore

Disk User programs as you want, as

long as you do not pass them on to

other people, or worse, even sell them
profit.

Disk Failure
f for any reason the disk with your
copy of Disk User will not work on
your system then please carefuly re-
read the operating instructions in the
magazine.
If you still experience problems then:
1)”If you are a subscriber, retum it to:
INFONET LTD
5 River Park Estate

2) If you bought it from a newsagents,
retum it to:
CDU Replacements
Direct Disk Supplies
nit 19

Teddington Business Park

Station Road

Teddington

Middx TW11 98Q

Telephone: 01 977-8777
Within eight weeks of publication date
disks are replaced free.

After eight weeks a replacement
disk can be supplied from DDS for a
sevice charge of £1.00. Retum the
faulty disk with a cheque or Postal
Order made out to DDS for £1.00 and
clearly state the issue of CDU that you
require. No documentation will” be
provided.

Please use appropriate packaging,
cardboard stiffener at least, when
retumning a disk. Do not send back your
magazine - only the disk please.

Back Issues

Noluxe Paint, CI28 Ram disk. Games
Five-up, Quad plus Micronet demos.
May/June 1988:  Utilities
DrumSynth, Basc tokeriser, CCAD
sic_compactor, C128 Windows
Santolus, Atlantis
L

Jtilities  Disk

. Orrery, Message
Games ind

Games, 3D Breakout, Peggy 128

September/October 1988:

Fractal Frolics, Location Fin

P Colour Match, Ci28
Spreadsheet. Games  Scorpion,
Escape, Starburst, Addit
November/December 1988: Utilities
CDU FORTH, Texted, Extractor,
Windows 64, ZMON 128. Games
Oblivion, Cribbage Master.
January/February 1989: Utilities
Easy Scroller, Data Maker, Border
prite, Disk Turbo, Menu Maker 128
Games Blastball
Colour Bind, Log
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RISK

hen| rule the world... How many

of us have never suffered from
delusions of megalomania? Risk is a
version of the classic board game that
at least gives you the chance to
compete for world domination. Prove
yourself to be a latter day Napoleon
or Attila the Hun and at least you will
be able to gloat insufferably over your
vanquished rivals.

In case you have never played the
original game, Risk is definitely not a
game to be played with Granny after
Christmas dinner. You need to be
totally ruthless if you want to win. And
people who only play games for fun
and not to win definitely shouldn't
attempt this one.

Two tosix people can play the game
although you need at least three
players for a decent game. Immediately,
the first advantage of the computer
version becomes apparent. You don't
need any one else to play; you can use
computer opponents instead, setting
each of them up on one of three
different skill levels.

The board is a much simplified map
of the world, divided up into some forty
odd territories. Territories are
distributed at the start of the game
either randomly or by choice
depending on which set of rules you
are playing to. One of the problems
with the original board game was that
the rules varied considerably on either

T
RCE_FRO

can roll up to three dice providing he
has sufficient armies on a territory, the
defending country up to two. the dice
are compared and the losing country
has to remove one of his armies. This
continues until the attacker decides to
stop or the defender has no armies left
in which case he loses possession of
the territory completely and it is
occupied by the conquering forces.

# TERRITORY

side of the Atlantic. Again, no problem
here. You can play either of the two
main versions or customise the game
how you see fit

At the start of each tum, a player
receives a number of extra armies
depending on the number of territories
held. There are also bonus armies for
occupying a whole continent and for
cashing in sets of cards (you receive
one card per tum providing that you
have captured at least one territory).
These extra forces can be deployed
where-ever you see fit

Combat is simply resolved by
throwing dice. The attacking country

At a glance

gin Games,

Tel: 01-727 8070
Graphics: Al the

Playability: Invading Russia v
Addictivenes: orung durch

‘M‘

24 Vernon Yard, Port

Jid be colour
s never this ea

> 7

A winning strategy needs a careful
combination of aggression and
defence. Ideally, you want all your
forces massed round your borders but
in practice, this is seldom possible. That
is why Asia is such a difficult continent
10 defend. Too many countries border

it

The screen is bright and colourful
with good clear graphics and an easy
control method. Even if some of the
scrolling is  bit slow and jerky, this
doesn't detract in the slightest from the
game’s excellent playability. This is far
and away the best conversion of a
board game yet seen. GRH

> Rd., London W1

ictoria R
Bonaparte

d pink
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At a glance

Title: Power Play Hockey

Supplier: Electronic Arts, Langley Business Centre, 1149,
Station Road, Langley, Nr Siough, Berks., SI3 8YN.

Price: £14.95

Graphics: You can almost feel the chill of the ice and heat of the action.
Sound: Cheers and whistles.

Playability: Hard hitting action.

Addictiveness: For a limited time.
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Microprose Soccer

ere have never been so many

football games with Gary Lineker
starringinthree, Peter Beardsley, Emiyn
Hughes and even Roy of the Rovers
in others as well as Football manager
Jland a host of budget cassette games
More and more software houses join
in with the chant here we go, here
we go, here we go..

Even Microprose, which is better
known for its high flying simulations,
is joining in the action and has signed
up a pair of twin strikers from
development house Sensible Software

that can be guaranteed. Apparently,
you can also try a volley, a chip shot
or the truly impossible, Pele style,
overhead kick

Whenever the ball enters the box
a buzzer sounds telling you that you
know control the goalkeeper who
must simply touch the ball to catch and
control it. Unfortunately, it would be
better if you chose when to swap
control as this automatic change can
cause problems. For example, when
you're defending you move players
‘across to tackle the opposing forward
but in mid manoeuvre the buzzer
sounds swaps control to the keeper

BUFFALO © A 0-21

as it presents two games for the price
of two.

By today's standards, £19.99 is
expensive even for a disk game and
S0 Microprose Soccer will have to be
good to survive. So this game of two
haives features on one side of the disk
a full T1-a-side game and on the other
side an American style indoor six-a-side
version.

Microprose has opted for a top
down view of the pitch which isn't an
angle the great football watching
publicis used to but it works quite well
and with a bit of practice you'll find
it easy to play with. As in most action
style football games you play the
footballer with or nearest to the ball
and through a selection of joystick
moves can dribble, pass and shoot. Like
the view of the action some of thse
moves will take some practice to
perfect. For example, to try a banana
shot which is the only realistic chance
of beating a computerised goalkeeper
you must press the fire button while
holding the joystick ~diagonally
backwards either left o right for a left
or right shot. This isn't the sort of move

¥ox

@n cause a defender to literally get
in a spin and zoom off the pitch.

You can play Microprose Soccer
games either as one off matches or as
part of a world cup tournament with
six groups and seeded teams or you
can take part in the Microprose
challenge which is a good way to learm
the game as you gradually work your
way through the 29 teams stored in
the game. Starting with Oman you
gradually work your way up through

d and Denmark until you can
take on the likes of Brazil and West
Germany on equal terms when you're
ready for the World Cup tournament.

If it all becomes too much for you
then simply fiip the disk and play in
asixgroup American style indoor game
with teams like Houston and New York
replacing Italy and France. With the

and suddenly the joystick moves that
would have moved a defender into
position to tackle moves the keeper out
of the goal leaving the net wide open
and you with no chance of recovering.

Tackling consists solely of the
sliding variety which can be dramatic
if they work and disastrous and
embarrassing if they miss. This. is
exaggerated on a wet pitch when it
rains heavily (a new feature that will
copied by others) as a missed tackle

At a glance
Title: Microprose Soccer.

smaller pitch and boards to rebound
off behind each goal the indoor game
is actually a lot faster a may provide
anew challenged for even experienced
players

Overall, Microprose Socceris a very
good football game but has a few
imitating features and an expensive
price tag that may deter some, but for
dedicated football fans its another one
g Badtof the rapidly. growing
collection.

Supplier: Microprose, 2, Market Place, Tetbury, Gloucs, GL8 8DA.

Price: £19.95.

Graphics: Gauntlet meets football.
Sound: more whistles and cheers.
Playability: Some difficult moves to leamn

Addictiveness: There's enough hereto_drive you back for more.
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AMERICAN CIVIL WAR VOL Ill

his is the third and final volume in

the American Civil War series from
the Australian company, Strategic
Studies Group. Six battles from the
closing stages of the war are presented.

Ironically, three of these battles
were tactical victories for the
Confederacy but the North had control
of all the main supply routes and a had
come to terms better with the
emerging technology such as the
railroads. Nothing at this stage of the
war could prevent their inexorable
drive south.

The Wilderess is the first of the
six battles, a confused_struggle
between Lee and Grant. Grant then
tried to outflank Lee and take
Spotsylvania. Lee had foreseen this
however and had managed to
entrench his forces sufficiently that
Grant had o option but to lead a
bloody frontal assault. A similar
situation occurred at Cold Harbour.
Grant was convinced that Lee’s army
was on the brink of defeat and planned
his attack carelessly with heavy
casualties ensuing.

Atlanta saw the newly appointed
General Hood attempting to stop
Sherman’s march through Georgia.
After this attempt had gone with the
wind, Hood moved into
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Jjudgement clouded, took a heavy
beating. Hood was ready to take
another heavy defeat at Nashville but
thick fog postponed the  inevitable.
When it cleared the next day, the south
was overwhelmed again and the war

At a glance

effectively over.

If, after all that, you stillfeelin need
of further conflicts, then utilities
included in the package allow you to
design or modify scenarios as you see
fit. Suggested variants are included for
each battle and there are step by step
instructions in the documentation as

W to go about modifying things.

Indeed, the whole of the
documentation s first class with
detailed historical notes, coloured maps
and even spare sticky labels for your
scenario disks!

Despite the excellence of this
package, this is not really a game
suitable for beginners. Experienced

lahone
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wargamers, though, with at least a
passing interest in the Civil War will
get hours of challenging entertainment.
Thisis how computer: wargamesshould
be presented.

Title: Decisive Battles of the American Civil War Volume Il

Supplier: Electronic Arts, Langley

Business Centre, 11-49 Station Road, Landley

Nr Slough, Berks SL3 7YN Tel: (0753 499442).

Price: £18.95
Graphics: Simple but adequate

tried to entrap Schofields army. The
trap was bungled and the two armies
met at Franklin where Hood, his

ability: Cursor key

‘hard to master

Addictiveness: See you at Appomattox
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By Michael Ware

4 don't have to make that long
<old trip down to the local any
more - CDU has added one more

facet to the computerisation of society

- computer darts.

CDU darts can be played solo - see
how quickly you can score 501 - or
againsta friend. The solo game requires
a joystick in port 1, whereas the two-
person variant can be played either
with the one joystick or two.

In case there's anyone out there
who doesn't know the rules, the game

resents the commonest darts variant

- 501, The object of this game is to get

10 a score of 501 as fast as possible.

Usually this requires each player to

score a double first [dart in the outer

fing], but the CDU version doesn't ask
for this.

The catch with 501is, however, that
you need a double to close the game.
Ifyou only need 10 points, scoring, say.
20 will invalidate your turn. You can,
on the other hand, do it with one dart
- double five - or by a combination such
as a four and a double three.

That's all there is to the rules. In
the computer game however, aiming

DARTS

Get those arrows ready - that
treble 20's waiting!

with the joystick could be too easy. To
make it hard, the cursor representing
your dart wanders ail over the place,
Just like your hand might when aiming.
Compensate for this, and hit the fire
button when the cross is over the right

point, and you might get the score you
want. Good shooting!

Loading the program
To load the game outside the menu
just enter LOAD “DARTS”, 8 and RUN.




ON THIE DISK

u may have heard about some
Wf the incredible art packages
that are availabe for 16-bit
machines, such as the Amiga’s Deluxe
Paint, and longed to try them out. At
last, we can give C64 owners a chance
to experience the thrill of using such a
package. CDU Paint s one of the most
advanced art packages ever witten for
the C64 — but then it was designed
by Tony Crowther, one of the most
experienced Commodore programmers
in the business
CDU Paint operates in multi-colour
mode. It is entered outside the usual
CDU menu by simply entering LOAD
“CDU PAINT",81. The first screen you
will see on entering is the Main Menu
(Figure 1). All the main functions can
be accessed by joystick (in Port 2] from
this menu, or via keyboard presses
while using the drawing screen. For
the moment we will refer to menu
functions. A full table of key equivalents
for all these commands is given later

L e ]
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ON THIE DISK

CDU Paint

Take your 64 into a new world
of graphics. Tony Crowther's
CDU Paint is the only graphics
package you'll ever need

 ONTHED

Like its 16-bit cousins, all drawing
in CDU Paint, whether this be simple

commands. Using the current pen or
brush, this s a simple freehand draw.

Line: Used for drawing one straight
line. One button press defines one fine

CHANGE-PEN
SAVE-BRUSH
CLR-SCREEN
SHAP

The most important thing to know
is how to flip from the drawing screen
0 the menu. This is achieved by either
selecting Retumn from the menu, or
hitting the left-arrow key, which
toggles back and forth between the
menu and screen.

Pens and Brushes

12

freehand sketching or box drawing,  endpoint, then you click again to define
can be done using one of a variety of  the next

pens, or by designing a brush yourself.  Box: Draws a rectangle. This requires
Bearing this in mind, we can now  you to firstly click to define one point,
discuss the commands in detail. then dlick for the opposite comer.
Draw: This is the most obvious of the  Having sized the box, a third click will
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draw it

Triangle: Similarly to Box, this allows
you to set up a base line, and then
choose the position of the apex of the
triangle.

Linked Line: This is a way of drawing
lines that used to be known as rubber-
banding. It is used very similarly to the
line draw, except that the endpoint of
the last line s used as the starting point
of the next.

Circle: Thisis also used to draw ellipses
of any aspect. First, the major axis of
the ellipse is determined with one click,
then the minor axis can be sized with
the second dlick. If you just want a
circle, two dlicks on’the same radius
will do the job.

Text! and Text2: Used to put text from
the current character sets on to the
screen. The current pen is used, and
spacer is recognised. Return can also
be used to move to the next line’. Those
are the fundamental drawing
commands, but a large array of
modifiers and special effects tum them
into very powerful facilties indeed.

Special Effects

Solid: This simply ensures that all
shapes, such as boxes and triangles are
filled with the current colours when

drawn

Fill and Spill: These are two ways of
filling an area with the current
foreground colours. Depending on the
shape of the area to be coloured, one
may be faster than the other. Always,
however, make sure that the area Filled
or Spilled is completey enclosed,
otherwise the colour may leak and
make a terrible mess.

Air-Brush: This produces a ‘graffiti-art’
effect by spreading a speckling of

strokes of the current pen over a wide
area. You can decide how big that area
is by using:

Size-Air: This command sizes the air-
brush area. Use the joystick to vary the
radius of the area you need then dlick
to fix it

Change-Pen: This allows you to fiip
through a variety of pen forms (see
Diagram 2), varying in size and/or
number of dots.

Fast-Joy: This toggles between fast
and slow joystick movement

Zoom: With this, you can blow up the
drawing area, and get in really close
toalter individual pixels. The screen will

show a zoom window, plus the part
of the screen you are working on at
its actual size. A very useful way of
tidying up your sketches.

Brush manipulation

Among the most useful facilities of CDU
Paint is the ability to define your own

ON THIE DISK

brush.

Reset-Brush: Clears the current brush.
Save-Brush: Saves the current brush
to disk. Requires you to enter a
filename.

Brushes can be loaded via the Load
option, which is also used to Load
pictures.

Local colour

=== Unlike most Cé# art packages, CDU

drawing brushes. You do this by
selecting an area of the screen by using:
Grab-Brush: This requires you to
define a box. If you click on this, the
foreground pattern underneath
becomes the current brush. This brush
can then be drawn with, modified, or
stored. Brush modification commands
include:

Mutate: Allows you to resize the
current brush box. The brush pattermn
will be modified to fit

Double: Doubles brush size.

Half: Halves brush size.

Rotate: Rotates brush by ninety

degrees
Grab-Last: Flips back to the previous

Paint allows you a lot of control over
colour. The palette command illustrates
this. if you select Pallette, five colour
options are, shown.

For a start, the packages draws
with not one but two foreground
colours, since multicolour mode allows
this. You can therefore get a textured
colour mix effect. Selecting Brush
Colour 1 by dlicking on it means that
Brush Colour 2 automatically follows,
but this can be reselected,

“bdcol’ on the palette is not of such
importance, but is used as a border
colour when saving and loading.

“cprot’ allows you a very powerful
facility. This defines certain foreground
colours as protected 2 you cannot
overwrite them.

“berem’ on the other hand defines
certain colours as automatically




ONE-COLOUR-BRUSH
PROTECT-COLOUR

]

ETURN

erasable - the complete opposite of
cprot. These colours simply cannot be
drawn at all

If you need a bit more structure in
your drawings, you may find the Grid
commands very useful. The grid
confines the positions that the pen or
brush can go to, to positions on a
Cartesian grid which you can define
using:

Size-Grid: This allows you to define a

RESTRICTED-!
CYCLE

/0 and the Spare

Having produced your drawing, you
will not unnaturally wish to store it
A temporary store can be made to
memory using an extra high-res page
called the Spare, or you can save to
disk

option 1.
Menu 2

That's not all that CDU Paint can do.
At the bottom of the Main Menu, you'll
see the option Menu-2. This second
menu loads in extra programs from disk
to allow you to either send your screen
to the printer in one of a variety of
formats, or to extract a sprite patten
from the screen.

, Hires-edit, is the main
drawing screen.

Option 2, Hires-Sprite, gives you the
sprite extractor screen. This shows you
the current picture, but superimposed
on it is a box which you can use to
extract a sprite at the press of a button.
Pressing L will toggle between being
able to move this box fast or slow.

You can select which sprite pasition
the sprite will enter by using the + and

keys, and the sprite colours can be
varied by using the numbers 14 for
sprite colours 1and 2, background and
border.

Hitting Run/Stop will exit you from
the sprite utility and will give you the
option to load or save sprites.

Option 3 on menu-2, Hires-Priter,
allows you to get Hard Copy of your

pare: Puts your the
spare.

Swap: Swaps the current drawing with
the one in the Spare.

box which will be
of grid spacing.

Cir-Grid: Removes the grid constraint
and allows total freehand drawing.
Grab-Grid: Sets the grid spacing to the
brush size.
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Picture: Allows you to save the
picture to disk.
Dos: Lets you enter any Dos command
— this means that you can erase files,
initialise disks and so on. Finally to load
a picture in, select the Load menu

Unlike the main drawing
screen, you can load pictures from
other drawing utilities using this menu,
including Blazing Paddles, Koalapaint
and Paint Magic

PRINT-A-PIC

PRINTER-F!

The Print menu allows you to use
either a CBM printer, an Epson FX80
or a notional Centronics standard (we
cannot guarantee that this will work
with your particular printer, however].
It also allows you to determine the
print-out size in pixels and determine



whether or not this will be normal or
sideways printed. Other options

and-white positive.

include Negative pnnmu(, and black-

Be creative

We're sure that you'll get an awful
lot of fun from CDU Faint , and find
it extremely useful too. To show what
you can do with it, we've included a
number of pictures on the disk, some
of which can be shown as a slideshow
by entering LOAD “SLIDESHOW"8

ﬁnany a last note on CDU Paint
file formats. Al screens from the utility
are runnable files, s0 you don't need
CDU Paint to view them. Just load the
screen and Run. n

COMMODORE
Di
Coming soon...

CDU GOES SONIC

In the next issue of Commodore Disk
User, we'll be looking at sound on
the C64.

IN THE MAGAZINE

Frankfurt Music Fair report

MIDIing up the 64
W t0 be a computer composer
Programming SID

Plus...
Instant sound software on disk,
together with our

PRINT ENHANCER Plus/4 disk . ..£19.99
Plusd desktop pub nall spaced, high quliy prinfous,
mBASIC, 1 .na mwngpm- el e it e
NTERFACE 64, 128 or Plus/4* .. .£34.99

Measuring only 12x69x57mm, the smallést and neatest unit available.
Conforms to Commodore 10114

usual printers toes to get you up and

inning. S«Dpll‘d with a terminal emiator program, (i taneler and
mw ies

IBM PC Fll: Transfer Ullllly .£9.99

Captres toxt or inary MI RS232 port. Supplied on a
560k 1B format 1 sk Simpl metruchons svuiios by ontine

VIEWDATA TERMINAL 64 or Plus/4 .
AccessPrestl, Micront CitySarucesc.Works with any usr-port 232
interface and 1200775

CENTRONICS CABLE 64, 128 ..£18.
Use with Enyu:np« Suwucnpl etc. Driver for BASIC on disk of tape.
6502 ASSEMBLER 64 or Plulm* tape/disk £12.99
A sophisticated two- sssembler and text editor which
Supports tape and e Mg, The n—mblll editor, source and object

ZBﬂ EMULATOR/ASSEMBLER 64 disk £12.99
A unique integrated 280 development mulator compiles
280 source code into optimised 6502 which runs on the 64 at about one
sixth the speed of “The cross-assembler ger
binary 280 object files. The disk contains a powerlul editor
programs.

and utiities. The May/June issue of
CDU will be on sale in the third week
of April. Don't miss out!

Allow up to 1 week

YORK ELECTRONIC HESEARCH
The Fishergate Centre, Dept C Fishergate, York YO14AB
Pel(ooo8) sio72s
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evaid, which is short for

Development Aid, adds 41

‘commands to the C64 Basic. It
gives the programmer a very powerful
amy of new commands to aid the
development of programs wiitten in
Basic. Some of the commands can be
used in program mode as well as direct
mode, provided the toolkit s resident
in memory.

To give the programmer optimum
memory available, the toolkit sits
between $8000 and SA#50. (Decimal
32768 to 42064). To minimize the
typing, all the commands use just three
letters. For those of you that have used
my Disk utility and Disk toolbox, some
of the commands will be famiiar.

Instead of writing thousands of
words on how to write your own Basic

ON THIZ DISK

Devaid

Soup up your Basic with our
powerful Development Aid

commands, (This topic as been covered
many times before), | will go straight
into the commands, their meanings,
and how to use them.

Command Meaning

APP  Append files (Basic or
M/C)

AUT  Auto line numbering
Convert binary to
decimal

Load and run a Basic
prog

Change given string
Replace graphic
symbols on list
Change Border/Screen/
text colour

Convert decimal to
bina

Convert decimal to hex
Selective delete

Read the error channel
Get directory

Send DOS command
Peek a sixteen bit
number

Poke a sixteen bit
number

Dumps all variables
Get a sequential file
Fill memory with byte

ON THIZ DISK

1 will now show how to use each of
the new commands in turn.

APP: Appends the named prog to the
one you already have in memory.
APP'program name"”,8

Find given string
Display help menu
Convert hex to decimal
Set top of memory
Selective input

Display function key
settings

Set bottom of memory
Display free memory
availale

Merge programs
Memory load

Memory save

Memory verify

Disable function ke
Renew a newed basic

prog

Listing pause
Position cursor

Store a sequential file
Quite the utility
Renumber basic
program

Selective restore
command

Program trace

Trace off

Print at simulation

FOOD LIKE
MoM
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AUT: Automatic line numbering.
AUTIO,I0 will start numbering from 10
with an increment of 10. AUT on its
own will disable the command. Make
sure that the second parameter does
not exceed 255.

BIN: This command converts an eight
bit binary number to two decimal
numbers, the high and low byte values.
Any number of conversions can be
catered for. Simply separate them with

comma.

a
Example: 00011101 or 0100110, 11110001
CHA: Loads and runs a Basic program.
Resetting all pointers after the load.
Used the same as the normal LOAD
command.

CHG: Changes all occurances of the
given string or command to the new
string/command. CHG,INPUT, PRINT,
will change all occurences of INPUT
to PRINT.

€OD: This handy routine allows you
to change all those unreadable graphic

characters, into clear readable
mnemonics. To use you mu:
program in memory. Ty con e

when you lst the program, it becomes
readable.

COL: Allows easy manipulation of the
screen, border and text colour. No
more ‘Poking’ around. Simply type

lines 1000 to 2000. DEL3000 would
delete all from fine 3000 onwards.
DER: This command simply reads the
error channel, reporting any problems.
DIR: Reads the disk directory without
spoiling the program in memory. This
command caters for dual drive users,
therefore you need to add either a 0
or a 1 depending upon the drive
number you are using.

DIS: No more opening, printing and
closing of files with this command.
Simply_type DIS “command:string],
string2, et xample:
DIS"RO/fred=bill” will rename the prog
bill o the new name of fred.

DPE: Standing for Double-Peek. This
willreturn a sixteen bit decimal number
from address given. Example PRINT
DPE(43] returns the sixteen bit number
heldin address 43 and 44. Because DPE
is a function, you must remember to
preceed it with PRINT.

DPO; Same as DPE except you are
Poking a sixteen bit number. (No need
to precede it with print obviously).
DUM: Once a program has been run,
this will dump out all the variables.
FET: Fetches the named Sequential file
and loads it into memory.

. FET"source
code” will load the Seq file source code
into memory,(Disk only).

COL2,3,7 (Or similar).
'DEB: Works the same way as the BIN
command, except the input number s
Decimal. The binary equivalent is
retumed.

DEC: As DEB and BIN except the
Hexadecimal equivalent is returned.
DEL: Delete specified single or multiple
lines. DEL 1000,2000 would delete

FIL: Fills specified memory with given
byte. FIL 4000,8000,69 will fill from
16384 to 32768 with ascii code 69 ().
If filling screen memory, remember to
use the screen codes.

FIN: Used in conjunction with CHG.
This will search for and report all
occurances of the given string/
command. Example: FIN print will

report all occurences of the word print.
HEL: Should you forget all the
commands that are available, HEL will
simply display a lst of all of them.

EX: Same as the other number
convertors except the decimal
equivalent s shown. Note do not prefix
with the dollar sign. Eg: HEX COOO.
HIM: Sets the top of Basic memory. HIM
32768 sets the top of memory to

32768

INP: Enables you to use a specialised
form of INPUT command. Allows you
to specify the position of the input
without the flashing question mark.
EG-INP(20,10}"What is your name®;
var.

KEY: Used on its own, KEY will display
all the function keys and the text that
is stored on them. (Al sixteen keys are
already programmed for you. You can
change the default settings by using
KEYnumber,“text”. For instance
KEY1,"AUT05,5” will assign the auto
line numbering command to function
key 1. By placing a back-arrow before
the closing quotation marks, you will
instruct the computer to perform a
carriage retun.

LOM: Sets the lower limit for Basic
memory. Used the same way as HIM.
MEM: Displays the total number of free
bytes remaining. (Gives the true
number). To use simply type MEM on
its own.

MER: Thisis amore powerful command
than APP. This will merge two
programs in such a way that all the
line numbers will be in sequence. In
other words, it doesn't just tack the
program onto the end of the other. If
the programs have the same line
numbers, then the merging program
takes priority.

MLO: Allows you to load a block of
memory from disk. You specify the
address you wish to load to.

17
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Binders

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

Why ot keep your Commodore Disk User program
colection alongside your magazines i a stylsh Disk User disk
binder? The binder comes complete with 10 disk sleeves to
organise and protect your program disks. Why not buy a disk
binder to house allof yor

User logo immediately identifies your disks and there's room
o title them and document the disks detais.

Send for your disks and binders now!

Commodore Disk User Binder £4.95, including _—

10 seeves, Order code BDYUI [ |
Commodore Disk User Binder wih [0 seevesand | |
10 disks, £9.95 Order code BDYU2 —
10 sleeves for insertion in binder, £1.50. Order code

BDSI0 ERDEET

20 seees o ncluson i bider, 275, Orer code
BDS20

10 Commodore Disk User data disks, £5.95. Order

code BDDIO

Al orders should be sent to: YOUR COMMODORE, READERS SERVICES, ARGUS SPECIALIST
PUBLICATIONS, 9 HALL ROAD, HEMEL HEMPSTEAD, HERTS HP2 7BH.

Blinne = 8 da d o
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somewhere on the Galactic Rim,

there are nine planets, each more
inaccessible than the last. On each
planet s a city, and in each city is an
electronic key of such a nature that it
can be used to command the ship that
will carry the fortunate traveller to the
next city inwards. It is also said that
in the ninth city will be found the key
to the mastery of all time and space.

“None have come into possession
ofthe secret, for many perils encompass
the cities and planets. The key to each
city is in each case protected by fast-
moving robot guardians. Should a
questing hero wish to remain non-
posthumous, they were wise to step
Swiftly.

l[ is said that in the Bazair system,

“Once in possession of the key, the
voyager's problems will start. For each
of the craft that will be needed to
penetrate further into the system is
protected by a lake of mineral acid so
corrosive that it will reduce a living
being to a solution of ions in
millseconds. A network of fioating
platforms passes over the dread lake,
and swiftness and dexterity will be
needed to master the pattern of their
movement.

pity the unfortunate
venturer who travels then inwards on
the ethereal winds. For between each
of the planets is a zone of asteroids

ON THIZ DISK

Bazair

Can you survive the quest for
the hidden keys?

of unusual density and possessing most
unpredictable orbits. Few ships that
venture into the system are ever heard
of again, and we can only conjecture

that they are now little more than
mangled debris in the belts.

“Are the wretched seeker's troubles
now over? Not so - for each planet
possesses a gravity markedly higher
than the last. Landing by means of the
retro jets becomes a hazardous affair

before long.

‘But finally, the wanderer may at
last enter the appropriate city. Alas,
such a fate is far from enviable, for the

cites will not part easily with their
unbidden guests, and are wont to toy
with them. It is said though that a
determined and wise person may
master the mazes and thus obtain the
next key.

‘It is inconceivable, however, that
any should master all the rings, and
many have sought to try. Perhaps it is
as well for the universe that this is so.

Extract from The Book of Half-
truths, Baron Bodissey (Alphanor
Press, 3017)

Controls

To get key: Joystick left/right

To cross lake: Joystick left/right, fire
to jump

To dodge asteroids: Joystick left/right
To land on planet: Joystick left/right,
fire to ignite retros

To negotiate maze: Joystick left right,
fire to jump

Loading the program
To load the program outside the menu,
enter LOAD “BAZAIR",8 and RUN.
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Araknifoe

If you're an arachnophobe,
i here’s your chance to get
}‘“ revenge on the spidery species

] By Stephen Chance

(

/,

hen writing Araknioe, |
frequently tried to convince
myself that | was waiting it
as an act of self-therapy. Along with
a large percentage of the populanon

spiders with it. Often | see a spider that an intruder has really gone, and
clinging o the edge of the plughole,  isn tJustwwemng itself off in the over-
holding its breath and waiting for the ipe before recommencing the
water level to subside, so that it can ik

come bounding out again. This hasled It was after a particularly long and
to hour-long vigils at the bathside, harrowing bath-watch, "that the

shower-attachment in hand, to ensure  concept of Araknifoe came to me. The
game is set in the bottom of a bath. -
in the distance can be seen the
/ < <= plghole. a rppig ap.and 3 bote
f famous-name

dandruff shampoo.

S B
spiders down the plug-hole, by aiming
a jet of water with the on-screen
crosshair. Bonus points are available
zapping the passing. silverfish.
Ammunition (water) is limited, with

Iam terrified of spiders, and can't even
ook at photographs of them without
feelmgasﬂl‘\lebeenwna!edlnme\
stomach, And as spiders are frequent
VSiors to my flat, this can cause major \
inconvenience in my day-to-day |

xistence. W
In most households, the favourite
venue for spiders seerms to be the bath.
When confronting a spider in the bath,
=" only the most dedkzted animal-rights
campaigner can resist the compuision
—_— wmmmmmlngarammds
down the plughole. | frequently,
however, run info problems with this
=i, By bt outet s patly
blocked, and the water does not flow
out fast enough to take the beefier

20
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o bya short burst
of joystick waggling, while being
chased by a particularly large spider.

is by

prsshgmﬁmmmnuwsuacmpon
2).

As | said, it seemed that writing a

.

be: the spiders in my computer have
tuned out to be even more
indestructible than the spiders in my
bath. A

) TRYING TO USE YOUR COMPUTER?...

&
3
/ 5 YOUR
\}

Send this form with your remittance to:
INFONETLTD, § River Park Esate. b Bille Lane,
Berkhamsted, Herts HP4 1
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Graphics Primer 128

Nick Gregory provides you with
a suite of routines for the C128's
80-column mode

raphics Printer loads into the area

of memory usually occupied by

the high resolution bit-map
screen, from $1C00 to $3FFF. Not all
of this space is used by the Primer
(which is 2K long] so you can use the
remaining memory to hold screen and/
or character set data. The start of Ram
notused by the Primer is 37 bytes above
the start of the buffer. The address of
the buffer you can get from Buffer (see
below). You may think this is an odd
place for it but the Primer was written
for this location so that it can coexist
with the object code generated by the
Petspeed compiler and Oxford Pascal,
both of which don't use this area of
memory. If you are using interpreted
Basic then you must reserve the
memory using a command lke:
GRAPHIC I:GRAPHIC 0: GRAPHIC 5

Routine Structure

Each routine, and there are 3 in total,
is accessed via a jump table located at
the start of the Primer. To call a routine,
a ISR instruction, or SYS in BASIC, is
all that is needed once the appropriate
parameters have been set up. The first
two bytes of the jump table, however,
are not part of this structure and are
in fact the address (low byte/high byte]
ofthe buffer used by the PRIMER. Most

22

of the routines in the PRIMER use the
buffer to store variables and constants
while the routine is in operation, the
contents of the buffer at any one time
therefore are of no interest to the host
program. The exception is when the
host program is dealing with character
data. Two routines, PTCHDA and
GTCHDA, transfer character data to
and from the buffer into the character
RAM on the video controller. To exploit
these routines the host program will
need to know where the buffer is.

Routine Parameters

Some of the routines do not need
parameters, HGR for example, simply
puts the video controller into graphics
mode. Other routines need one to four
parameters and these are conveniently
passed using the accumulator, X, Y
registers and the status register. Still
other routines require more than four
parameters and to pass these the zero
page locations $FA to $FE are used.
One routine, PRTSTG, requires a call
to INTSTG before it can be used
effectively.

The Routines

The general principles | have just

described ‘ses the scene’ so to speak
for a detailed look at the routines which
make up the Graphics Primer. | have
listed the routines in the order which
they appear in the jump table. Many
of them you' will already be familiar
with, and so | will be giving only a
detailed description where it is
appropriate.

Name BUFFER

Address  $IC02

Parameters None

Notes Not a routine but the
address (low/high) of the
buffer used by the primer.
See above discussion on
routine structure.

Name HGR

Address  SIC04

Parameters None

Notes Sets up the high resolu-
tion graphics screen with
640 x 200 pixels. This
routine also clears the
graphics screen.

Name CLRHGR

Address  $1CO7

Parameters None

Notes Clears the graphics
screen.

Name PLOT

Address  SICOA

Paramters A and X registers, low/
high byte of coordinate, Y
register, Y coordinate.

Notes Plots a point at X,Y where
Xis 00 639 and Y is 0
tol

Name UNPLOT

Address  $ICOD
Parameters Same as for PLOT.

Name DRAW

Address $icio

Parameters AX and Y same as for
PLOT. $FA $FBand SFC as
for A X and Y but desti-
nation coordinates. SFD
set dash.

Notes Draws a line between X,Y



Iy and X1Y1. If $FD=0 then
a solid line is dra)

length of the dash in SFD Name
Address

‘Name
Address 3
Same as for DRAW.

Name INT
Ad $ICI6,
meters A : ASCII code for char-
acter. X.Y expa
register (SR)
SFA to SFC,
dinate to pript, SFD
wist. ‘(m
a character tQ
specified location
ause the charact

Parameters A fo'mund colour,

{

me le string not just

racter. BE SURE
TO CALL INTSTG FIRST.

COLOUR
$ICIF

g
y

BASIC

SYS DEC[“IC19”), POII
255, POINTER(AS)/256

Name  PRTSTG (PRint STrin

Address sicic

Parameters The parameters
same as those for P

Notes Pt a sing to the gre-
phic screen. Set
parameters as for BT

and this routine will print

you back to 80

text mode. If you

ext screen

and

patt-

err the data

from the graphic com-

mands will be interpreted

s characer data. Ths
ine loads the norr

character sets_back-into

it bei

»
UNBLAN
SIC31

Reverses the effect of
by restoring the

/normal col

makes  complicated

screen: ar at the
b
i i

mmugn wh.h data is

b ook e
ter set data. The device'
and channels are. set

" before this routine is
' called e using the BASIC
O

command-—or-
assembler equivalent. The
routine only moves the
data so all other file
parameters should al-
ready be established.



Name SCS [Save Character Set) character set must be a  Notes
Address  $IC37 new page, ie $xx00.
Parameters As for LCS.
Notes Exactly the samé as for CSFMEM (Character
LCS except that this rou- From MEMory)
tine sends data out. $1C49
ame"as for CSTMEM
Gsite-to CSTMEM
Name EMRAM (MEMory to
Add SIC3A

5 .

Parameters AX address in' RAM. Y,
bank number, $FA$|
start of VDC RAM;
SFC,SFD end of VDC
RAM. £

Notes Use this routine to tr
ra of VD

/ i
/Conclusion | | (’M
I hope that the graphics primer will

Notes  Transfe R :
to VDC RAM. e valltle tobe put in | improve the screen presentation of
memory. SFA/SFB | your programs, but be patient
Name CSTMEM  (Chara e the same as for | them because they are not lightni

ing

o MEMory) inly 10 the way the VDC

Address  $IC46 GETBYT. | has to Dea_cgﬁg e/ earlier,
Parameters A VDC charate assembler programs can Use these

highbyte of RAM address. Name  WRTREG  (WRite to routines unmodified as primitives in

Y Bank number. REGister) more complex procedures. If this

Notes Moves a character set Address  $IC5B happens perhaps you could share your
from the VDC to RAM.  Parameters A, value to be written. X routines with us through the pages of
The start address of the register number. ‘Commodore Disk User.




hile sitting in the comfort of
your home you can have a
game of dominoes with Max
and Joe at one of the two levels
available in this excellent domino game.

The game uses a double six set of
dominoes and takes out all the
drudgery of shuffing and starting the
game as the computer checks who
holds the highest double, or the
highest value, if no doubles are held
byany of the three players. Player three
is the human contestant of course.

To make the game as realistic as
possible redefined characters are used
to display the dots of the dominoes
including colours.

As the screen area available is
limited certain changes to the game
layout had to be made but these were
carefully considered so as not to detract
from the pleasure of the game. Only
the last domino played at either end
of the line is displayed, however, as
a domino is played the value of the
domino is added to the appropriate
column on the right of the screen. This
allows a check to be kept of all
dominoes that have been played
helping you to decide on your move.

The block at left of the screen with

amionhi Dominoes

A soothing game for those cold
evenings

By Athol McEwan

This program is a machine code
program which moves the screen
memory to SCCO0 (52224) and
character memory to $C000 (49152)
and moves the character ROM to this
location to allow redefined characters
to be used.

Champ2

This program has machine code
programs for the following:

1. Displaying the first domino in your

hand” at $9510 (38166) and
subsequent dominoes at $954C

a number in it indicated the number
of dominoes left in the pool which can
be drawn if necessary.

How it works

The game consists of four parts which
1 will explain for those interested in
programming.

Championship Dominoes

Thisis a short basic routine which when
‘RUN" will LOAD" and 'RUN' the game
automatically

Champ!

(38220)
2. Displaying the first centre domino
at $9686 (38582).
. Displaying the centre domino to the
left of the first centre domino at
$9850 (38992).
Displaying the centre domino to the
right of the first centre domino at
$9863 (39011).
5. Displaying Max's first domino at
$98EE (39150) and subsequent
dominoes at $9911 (39185)

w

i

6. Displaying Joe's first domino at
$992A (39210) and subsequent
dominoes at $994D (39245).
Customised "INPUT" routine at
$9966 (39270). This routine will only
react to digits, ‘D', ‘DEL’ and
'RETURN' keys with a maximum of
two characters. If the ‘DEL key is
pressed the input is cleared and has
10 be entered from the beginning.
Champ3

This is the main Basic program for the

N

game.
Line 110 to 380 sets up the game.

Line 380 to 430 deals the dominoes
to the three players. To get a random
deal three dominoes are randomly
selected and then allocated to each
player this s repeated untiland selected
number of dominoes are dealt.

Line 440 to 500 sets up the game
screen.

Line 510 to 830 checks which player
holds the highest double or highest
value if no doubles are held.

Line 840 to 940 are the routines for
playing the highest domino.

Line 950 to 1010 is a routine which
decides who is next to play.

Line 1020 to 1130 allows you to enter
your move and calls all the subroutines
required. e.g. Remove a domino from
your hand, draw an extra domino from
the pool etc.

Line 1140 to 1640 is the routine which
makes Max's move also calling
subroutines required

Line 1650 to 2100 is Joe's routine as
for Max's move routine.

Line 2110 to 2360 is the subroutine
which decides where to position the
selected domino and calls the
subroutine which prints the centre
domino.

Line 2370 to 3690 are the subroutines.

Line 3700 to 3770 are the sound
routines used.

Line 3780 to 4410 are the routines used
for the end of the game options.

Line 4420 to 4650 are the variables
which are set up before the first game.
Line 4660 to 5040 are the brief
instructions for the game

Line 5050 to 5180 are the three set
of data used to redifine four characters
which are used to create the centre
dots fof your dominoes and the centre
dominoes.

Loading the Program

To load the program outside the menu
enterLOAD"DOMINOES”,8 and RUN.
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More Hidden Secrets of the

Following on from “Hidden secrets of the 6510” in the July/
August issue of CDU, this program will indicate which of
the so-called “quasi op-code” instructions will work with

your 64/128.

To load the opcode scanner outside the menu
use LOAD “OPCODE"8. On running the
program you will first be asked to set or clear
the carry flag. This merely changes the machine
code instruction before the instruction under
test to SEC or CLC.

To start with, press C to Clear the flag.
Later onyou will be able to restart the program
and choose the other option. You will then
be asked if you want to use a printer. First
time round, use the screen option until you've
solved the problem of possible crashes —
explained later. Al the printer routines use
simple commands to increase the likelinood
of them working on your printer. These
routines were originally written for use with
aDPS 1101,

You will then be presented with the
program output. Reading across from left to
Tight, the first column contains the addressing
mode and the second whether or ot it works,
Thridly (fourthly too in the case of LAX) come
the actual result or results and finally the target
result.

LAX produces two results because the
instruction loads the ‘A’ register and the X'
register from a specified address, both these
values needing to be checked against the
target value.

The Menu
When you reach the end of the first part of

the program, you will be presented with a
menu. Option one, if selected, will list all the
instructions which have worked. Option two
will list all the instruction, together with the
relevant byt $xx,$xx$xx form which must be
used to represent these codes in an assembler.

Option three restarts the program. The
arrow points to the last selection made at the
set/clear carry prompt. Option four will reset

CARRY CLEAR

@
&
fuf

c AR
k

) 3
3 31
3 31
3 e
2; 31

the machine - you have been warried!

The machinie code itself, filename “Oprg”,
loads from 49152 [$C000) to 49950 (SC3IE)
and is loaded automatically at the start of the
program. The sys addresses for these routines
can be found from lines 12000 plus in the basic
program.

1 have arranged, as far as possible, for
the parameters used by the machine code
routines to occupy particular locations. Also,
I have tried to keep the input parameters
themselves constant. They are usually $55 (85)
(binary 01010101) amd 7 (binary 00000I1).

The Unthinkable

While writing the program | was aware that
if the processor didn't recognise a particular
opcode, it might crash. The way around this
is achieved by printing out a reference number
which, if the machine doesn't lock-up, is
overwitten by the data being displayed.

The reference number is in fact a line
number. It refers to an SYS statement - a jump
to the machine code routine for that
instruction.
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What to do

If the program does crash you will see the

number on the left-hand side of the screen

~ write it down. Tum the computer off then
in and list the I ¢

statement to the beginning of that line.

Don't forget to do the same to other lines
which may have caused a crash in previous
attempts.

When you have found and corrected all
these problems, save the program using
SAVE"OPCODEI" 8.

Ifyou need to do this, don't forget to load
Opcodel instead of Opcode on future loads.
Don't forget that if you are printing out the
results, the computer may pause until the
buffer empties. In this case the reference
number will not appear.

Absolute addressing (absolute; absolute X
and absolute Y) always uses SO2FE (766) eg.
ASO £02FE; ASO £02FBX; INS SO2FE (254)
eg. LAX £FE; RRA EFBX.

Indirect addressing uses £02FE indirected
through SFE/SFF.

Some Preliminary Observations

1 have run this program on a fairly old C64
and my own Ci28 (in 64 mode.) Surprisingly
the results were identicall Certain anomalies
have, however, appeared on both machines.

The first concerns RLA or “Rotate Left then
AND result with accumulator”. This instruction
is like half a rotate - ie the Most Significant
Bit of the byte concemed is lost and the carry
bit is moved into the Last Significant Bit.

The same is true for RRA except that the
LSB is lost and the carry is moved into the
MSB. INS is aiso affected by the state of the
carry flag. The increment part of the instruction
is carried out ONLY if the flag is set.

It should be noted that different target
results are used for RLA, INS and RRA when
the carry is set or cleared. Some of the
instructions do actually appear to operate but
not in the way described. | hope to look into

for you to do the samel

Your Turn

The ultimate aim of this program is to discover
how many machines these codes will work

PRCCRAMMING

on. | suspect that many will have the same
effect on all machines. To help us coders in
the future, it would be helpful if as many
people as possible sent in the results this
program produces on their machine to me via
CDU for correlation, the results to be printed
at a later date. If you have a printer, a full
printout would be appreciated. If not, a list
of those codes which work with the carry clear
would be just as welcome.

One important thing to remember is that
codes which caused a crash may be shown
as working in your results because in this case
the processing routines would use the values
from the last code worked on. Don't fo
to remove them from your results. ’ﬁ

PRCCRAMMING
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High Speed Graphics

his month I will cover the handiing
of sprites. A sprite is a user-
definable pattem which can be
moved to any position on the screen.
Their use allows a wide range of
animation effects for use in games. The
main irritation is that their use is fiddly
and slow. The problem is that sprites
are controlled by individual bits in a
set of registers in the VIC chip.
Tweaking these from BASIC involves a
number of POKE/PEEK statements
with the use of AND and OR oper-
ations. Overall this leads to sluggish
animation. In this section | will provide
a set of machine code routines which
will ease access to the sprites and will
give a slight increase in running speed.
First some background information.
A sprite can obtain its design from
almost anywhere in the memory in the
current video bank. This design occu-
pies 64 bytes and all you need to do
is tell the system which block of data
to use for each sprite. Since the VIC
chip can access only 16K at a time, the
maximum number of patterns available
is 16384/64 or 256. Pattem number
0 occupies the memory addresses from
0 to 63, pattem 1 occupies memory
addresses from 64 to 127 and so on.
Most of you will use a sprite designer
which will take care of the SAVEing
and LOADINg of the design data. In
part 1 of this series, | gave details of
the memory map used. The number of
sprite designs available to you will
depend on the number of redesigned
character sets you use. Here is a repeat
summary.

Number of
ined

Character Sets
1 16

2

Each sprite has a number of attributes
which you can manipulate:

1. Colour. As in the case of characters,
sprites can have two colour modes:
*High resolution. This uses a single
colour and each sprite can be assigned
its own individual colour.
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In this issue’s installment of our
continuing series, Allen Webb
adds spice to your sprites

*Multicolour. This allows sprites to
have four colours. Three colours are
fixed for all sprites and one is sprite
ecific

2. Size. You can have sprites in two
sizes in either of the vertical or
horizontal directions

8

THESE ARE
SPRITES -
CHECK

3. Positions. You can specify the vertical
and horizontal positions of the sprites
on the screen. If X is the horizontal
position and Y is the vertical position,
the visible portion of the screen is
defined by (unexpanded sprites):

0 X M4
30 v 249

4. Priority. Sprites can be behind or in
front of the text on the screen.

‘The code occupies the memory from
$1800 to SIASS. The routines are called

Pattern Numbers Number of Sprites
Available

Available

255 95

63

from a jump table starting at $1800 so
allyou need is to specify the offset from
this address. The routines are summa-
rised in table 1

The following detailed descriptions of
the routines assume that SA has been
defined with the value 6144. As usual,

no error checking is included in
routines. You must therefore ensure
that your program does not use illegal
values. Most importantly, the sprite
number must not be outside the range
0 to 7. Any other oddities will be
described below.

INTERRUPT-DRIVEN
LOAD THE DEMO TO
THEM OUT

Table 1

Offset of routine
0 Function of routine

Set sprite pattemn
Tum off sprite
Set sprite colour
Horizontal expand
Vertical expand
Set colour mode

Set several attributes

Position sprite

Tum on interrupts

Tumn off interrupts
Enable sprite animation
Disable sprite animation
Set sprite priority

Set colour registers

Routine 1

Jump Table Offset: 0

Function: This routine sets the specified
sprite to the specified sprite pattern.
Syntax: SYS SA, P, PATTERN NO
Example: SYS SA 1, 192

Parameters ranges: 0 =SP =7, 0 =
PATTERNNO ~ =255
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Jump Table Offset: 21
inction: This routine sets up a number

parameters simultaneously.
tax: SYS SA+2l, SP, COLOUR-
DE XEXPAND,  YEXPAND,

ol S SAv211 1007 [
Paramater ranges: =7 rrt
I e SR
effects as described for routines 7, 5,
6:and 4 respectivel

Routine 9

Jump Table Offset:
Function: This ro
specified sprite.

=7
|
{
|

visible limits of

given earlier. The
greater than 256

on the screen. 1
Values of X in excess
width simply gives a
sprite position. Whilst
situations give an odd
not crash the machine.

Routine 10
Jump Table Offset: 27
Function: THis routine turns

mation interrupts qn
yntax: SYS SA+27

cified colour. |
SA+9, SP, COLOUR

Jump Table Offset: 12
Function: This routine toggles the
horizontal expansion of the specified

Routine 11 | ;
Jump Table Offset:
ded sprite. Function: This rol ‘e anima-
s tion interrupts off.
Routine 6 Syntax: SYS SA+30
Routine
Jump Table Offset: 15 g
Function: This routine toggles the ;UMP_T Offset: 33 pmgics
rtical f the ified FUI v -
g ical expansion of the specifie ucnnﬂm"m’amm e s e
Syntax: SYS SA+15, SP, FLAG nd s imation sequence.
E ;Ie S5 SALIS10 A+33, 5P, PATTERNI,
Parameter ranges: 0 DELAY
FLAG=0, unexpanded sprite. FLAG 0, o m;e'sﬁ 1.9019320
Parmerer ;
o N (;/7 =255, _PATTERNZ
Routine 7 -255 q DELAY | =255
Jump Table Offset: 18

Function: This routine sets the colour
mode of the specified sprite.
Syntax: SYS SA+18, SPFLAG
Example: SYS SA+18,1,0
Parameter ranges: 0 =SP
FLAG=0, high-resolution
FLAG 0, multicolour sprite.

=7
sprite

Routine 8 |

Jump Table Offset: 39'

e v

PRCCRAMMING

Function: This routine sets the priority
of the specified sprite.
Syntax: SYS SA+39, SP, FLAG

ple: SYS SA+39,11
Parameter ranges: 0 =7.FLAG
front of the screen
ch{ems FLAG 0 puts it behind.

Routine 15

—
Jump Table Offset: 4

13 is.

\+42, BORDER,
ol

ann'sco 1,
Example: SYS SA+42,1,2,3,4
| Parameter ranges: All parar
COLOUR 315
nation routine net
. Once set
ickground task.
of @ setond an
a flag
animated. R
nner of val

s whlch MUST be
wmm the memory. You must
the_number of the st -pattern

__[PATTERNI) and the finishing pat(e
(PATTERNZ). Clearly the start patter
must have a lower number than

1 | end pattem. If not, the sprite will
““through all 256 possible sprite patterns
DELAY determines how quickly you
step through the sequence in 60ths of
a second. A value of 30 will change
pattern every 30/60 or 0.5 seconds.
A value of 1 me

works, a value of 0 gwesthe
t 4.5 seconds per

1

i *The animation routine will

Two important points must

L
As before You must raise the bottom
~of-BASIC-'before you use the
routines. The demo on the disk should
give you some idea of how to use the
routines.



Contributions

Written some programs?

Got some programming wisdom
to pass on? Or do you want

to write about your own

fields of interest? We're waiting
for your contributions.

ommodore Disk User doesn't just
offer you the chance of appearing
in_print, but of putting your programs
on our disk for all to admire. We're always on e
lookout for new programs for the disk.
goes, utlites, games o businessprograns n B
machine code - if we think it's good, we may well
peic
Even if you haven't ot a program to send, we'd
love to pick your brains. If you have a field of
expertise you'd like to explain or any tips and hints
of interest to disk users, sen e
bout preparing a
S Sy e quidelines and all
Jist

AT ek uuuub alot casir.

1) I possible all material sent to the magazine should

should be ablank line between each line of text. You
should also leave a margin of at least 10 characters
on each side of the text.
3) On the first page you should put the following:

Name of the article

Machine that it is for (C64/128)

Any extras required - disk, printer, add-ons etc.

Your name

Your address

‘our telephone number
4) The top of every page should have the following
information or

Abbreviation of the article title

Your name

The page number
For example, suppo:

mUich detail as possibie. If thererare a0y teresing
programming paint invoived, explain

ffbiese do gotsuedyt o pvoqramx as
Basic loaders of the Sort certain ather magaines

would accept. Ifyou have any points, however,

make about the working of the. program; -an
sembler source file on the diSk wouild be handy,

preferably for Your Commiodore’s Speedy

Assembler.

12) Programs for the disk shoiid ben as few chunks

as possible. This makes our disk menu easier to set

uy

13) Programs under 10/fines can be included in the
text. Ifyour program s longer than this it must be on
di

a disk.
14] If.your article needs any artwork, then supply
dlear examples of what you want. We don't expect

e an artist, but we do need to see what is

18l Prota if necessany, must b giher black and
white. prints or colowi slides. We can take shots
ourselves, so,don't worry about this too much.
16) Submissians of any length are weicome. A five-
line rotine may be just as welcome as a six-part
series af 2000-word articles
17} Payment can vary from £50 fora very short routine
10 £700 for aarge program published n installments,
and depends on quite a number of factors, such
as_complexity and presentation of program. For
artcles, the number of magazine pages taken up
s the salient factor.
18) All payments are made in the month that the
magazine containing your article has appeared in
int.

19) If we do find your submission suitable for
inclusion in the magazine, we will write to you

e
onCot 3D braphic X ou smma put something like
this at the head of the

30/G. Brown/I
£ Please make sure that you do not make any
additional marks on your _text, especially
underlining.

6] Ty to write in clear concise Engiish. Your
contribution does not have to be a great work of
literature, but it must be comprehensiole.

7) On the bottom of each page you should put the
word MORE if there are more pages to the article,
or ENDS if it is the Iast page.

8 If possible, enclose a listing of all programs

9] Use a paperclip to hold the pages together. Do
not staple them

10) When submitting programs for the disk,
submitting the program alone is not enough. Please
tell us how to load, run and use it, preferably in as

of publication,

and an agreement form. Promp return of this form
will allow us to use your program as soon as
possible.
20) Ifyou want the program to be returned to you,
should we find it suitable for publication, Ut
should enclose a stamped addressed enveiope.
21) If you use a wordprocessor, then enciose a copy
of your text on the disk and state clearly which
wordprocessor you use.
22) send your programs nd arides to

Commodore Disk User

Submissions

1 Golden Square

London WIR 3AB
23) Commodore Disk User cannot accept any
liabilty for items sent to the magazine.
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Phantom

Strike a blow for international
revolution with this fast action
game

t mrade! At last we have the
ability to strike back against the
warmongering Western

capitalists. The Soviet motherland,

whose technical resources are second
to none, has produced Phantom, the

ultimate in muilti-role, all-wether, ~Shoot-Em-Up Construction Kit from

stealth-capable, high-precision, high- Palace Software. Control is via the

lethality attack technology. Joystick. To load the game outside the

Phantom is a Mach 5 interceptor/ usual menu, enter LOAD

fighter bomber capable of forming the  “PHANTOM",8 and RUN.

mainstay of our heroic Soviet defence

system. Of course, tovarische, it is
| necessary for all Phantom pilots to
practice offensive maneouvres — the
Politbureau is determined that no
future conflict will be fought on the
sacred soil of the USSR,

To this end all heroic Soviet pilots

are required to fall in for simulation
training covering a possible Phantom
ground support/interdiction mission
ver Nato territory. The simulated
targets will vary between a range of
enemy ground forces to selected air
and sea targets.

Today, comrade, you willface a drill

even this will not be easy. Tomorrow
who knows - the future may be in

your hands. The capitalists must pay
a price i blood for every square inch
of our soill

Phantom was produced using the
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Six Drives

REVIEW

How can you choose a drive now that the 1541 monopoly has

been broken?
By Kerry Fowler

isk diives are a5 expensie as
er and it's important
o chomse e ight one to suit

ur present and future needs. With
fr be

six drives
Commodore devices: the
1541C and 1581 drives. The
are the Oceanic and the
the
m‘mln n of (mup«lvhvh!" It is difficult
to say for sure that the two diri
totally compatible espec
the 1541C is not 100
compatible with some
commercial disks prod
for the earlier 1541 drive!
Such cases are thankfully rare and
experience is that | have never had
any problems tryirg to load software
on any of the drives mentioned in this
e

four are
[EVORLY
sther two
Blue Chip

pages of Commodore Di
rmvmm nm I'm pre

readers will .mm, have purchased a|
drive (we h ill take time out
explain why a second drive can be
eful and suggest a few questions that
hould ask yourself.
A second dive is extremely useful
when making backup disks. A full disk
kup means several interchanges of
and this
can become a
chore. Similarly, game uses
several disks the constant insertion and
removal of disks increases the
bility of the disk surface
s well as expc
expensive. programs [t
wear and tea
Before uumq as
weigh up the pros and cons. Will the
st be offset by the amount of use?
Do the drives have to be the same type?
Can the drive numbers be altered
easily? Is the new drive purely a backup
or will it get used?

the source and target
n:
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Commodore 1541C

This i the latest version of the standard
Commodore single drive. Although
designed specifically for use with the
C64/128 machines, it does have a few
nasty little bugs. The major problem is
with the save and replace function
(SAVE" 0:.). Ive yet to see a fully
satisfactory explanation of the reasons
for the problem but it appears that the
BAM goes haywire when a data block

. in the directory is full. A full data block

occurs when the number of directory
entries is a multiple of eight.

BAM (Block Allocation Map) is
the place where the drive keeps its
record of which blocks have been used
on the disk. The result is that the new
program overwrites part of an existing
program, leaving a directory which
deceptively acceptable, until you
try to load the overwitten program.
This bug is particularly apparent when
a disk is almost full and results in the
total loss of the overwritten program

This fault s true of all 1541 compati-
ble Commodore drives from the old
4040 to the latest 1571,

The advantage of using a
Commodore 1541 drive is that all disk
turbos can be used, including hard-
ware systems such as Dolphin DOS.

Commodore 1570

This was the C128 development of the
1541 disk operating system (DOS) and
includes a faster data movement system
which can be utilsed with the 128
mode whether in Basic or CP/M. The
system was soon superceded by the
1571 drive.

REVIEW [

Commodore 1571

This is a double-sided version of the
1570 and the standard drive in the
CI128D. Because both sides of the disk
are used, the disk capacity is effectively
doubled butit does mean that the more
expensive double-sided disk ought to
be used. A risk can be taken with good
quality single-sided disks but these
carry no guarantee. The normally
unused side may not be able to take
data because of an unsound oxide
coating.

The DOS adds a few more pecul-
iarities to the system. Most can be dis-
missed as initations but the fact that
major problems can occur when two
or more files are opened to the drive
and the amount of time the system
takes to recognise a doubled disk
rather than a douhl&svded disk can
become extremely annoyi

Adoubled disk is a Svngle sided disk
Which has been given  duplicate notch
on the opposite edge of the disk so
that it can be flipped over and re-
inserted for use in a 1541 drive. Known
colloquially as a flippy, this system is
employed by many companies which
produce multidisk packages so that
costs can be kept to a minimum. When
the 1571 is faced with such a disk, it
isn't expecting a format of this type and
the operating system remains confused
for a while.

The solution is expensive but can
be obtained from Financial Systems
Software in the form of the 1571 FIX
ROM for £24.95.

The great advantage with the 1571
drive isits ability, in 128 mode, to mimic
other systems” formatting types. This
means that is is possible to convert
Commodore files on to a MS-DOS
compatible disk, or vice versal | have
used the Big Biue Reader program for
this and it works perfectly well, giving
a useful cross over between the IBM
PC and C128 without the need to own
a PC or to use R5232 linking. As with
the FIX ROM, the Big Blue Reader is
available from Financial Systems Soft-
ware for £34.95



NW G 5

Commodore 1581

This is the surprising new addition to
the Commodore range which breaks
with the conventional 5.25-inch disk
system and replaces it with a 35-inch
disk system which is the same type of
disk that the Amiga uses.

Blue Chip

This is a neat alternative to

thin
on the ground, this can make an
excellent second drive for those who
need to store massive databases or
who want to pack as many programs
into as small a storage space as possible.

Unlike the normal disk, the 3.5-inch
disk can store up to 3 160 blocks of
information. This means over 700
kilobytes of storage space opposed to

than 160 kilobytes on a standard
single-sided floppy.

Oceanic OC-188N

Various forms of this drive have
appeared as the Excelerator series from
Evesham Micros. Now, the British
name has been dropped but the drive
remains the same.

This is the smallest 1541 compatible
drive and possibly the most attractive
from the price point of view. The price
is the lowest for any of the drives and
the basic GEOS system software is
included in the price.

rive covers an area which is
only fractionally larger than two disks
and its height is about half that of the
1541, Beneath the drive there is a bank
of switches for changing the device
number and offers the simplest method
of any of the other drives.

ives. The main reason
for its smaller size is the fact that the
power supply is extemal to the drive
and can be tucked away on the floor
10 relieve the pressure on desk space
that is pomaly suffred by mico

c

Inmmalry the PCB boards and drive
mechanism closely resembles the 1541
butitis a different, though compatible,

rigorous, could not be classed as fully
austive.

Unfortunately, one thing that is
shared with the Commodore machines
is the inaccessible device number
changer. Commodore
machines, hard-wiring a device number
means breaking links on the PCE's silver
tracery of circuitry. For the amateur, this
is off-putting and difficult to reverse.
On the Blue Chip, the device number
is changed by cutting wires. This may
be slightly less daunting but it s also
easier to reverse, if necessary.

Conclusions

C64 owners and

this may be a for

n, any spurious

incompatibility problems can be directly

thrown back at C jore or the
software he

As a second
A
computer is a re:
personal preference
Oceanic drive, both because of ts pri
and the fact that it comes with a useful
multiple d the GEOS
package.

com

Disk Drive Comparison Table
COMPUTER MODEL  SIZE(mm) SUPPLIER® PRICE COMMENTS
iz 1570/1 370x200x100 L £18695  Standard with 1280 Has
18 High Street ROM vagaries bt
Pershore assures total
Wores compatbly,Some
WRIO 18G roblems with turbos in
1541 mode.
crog/ces 1581 23004065 FSSLlseeabove)  E18495  Larger storage capacty. Uses 35
inch disks. Higher transfer speeds
t
packages.
ot 1541 370200400 DefaPi £159.00 diive that most of
Software the disk utites and
8 Ruswarp Lane aligo
ity
N Yorks
Y02 IND
ot Oceanic 27505060 Dimension £12995  Suppled with GEOS and
mputers one of two software
27/29 High st packs. Small i
Leicester accessible device number
LE14FP Switches.
ot BueChp  290x70x75  DatelElectionics .€13999  Sturdydrive with stysh
Fenton Ind Est appearance.
Govan Road
Fenton
Stoke-on-Trent

*Best published prices at time of going to press.
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Deciphering Code

t has often been written that

machine code is much faster than

Basic but one question that isn't
often answered is Why?'. After al,
Basic is written in machine code so
there shouldn't be that much
difference.

The answer to the speed difference
lies in the interpreter. The program has

NﬁH
AM HAS

Machine code makes the brave
tremble but it can be as easy as
Basic

By Eric Doyle

subtract, perform logical operations, or
perform GOTOs and GOSUBS. To get
the most from code, the programmer
needs a thorough understanding of
how the computer's memory works,
This can take weeks, months or

depending on the programmer's abiliy.
Some concepts are obvious and equate:
totasksin Basic, others are a lot trickier.

PRESS
FILLE

to handle line numbers, jumps,
keywords, functions within functions
and parameters of all kinds. In addition
all errors must be tested for, often
several times, and all cases catered for
Plain machine code on the other hand
has all of its information fed in directly
and the only errors it checks for are
those that the programmer chooses.

There are two demonstrations in
the program on this month’s disk, one
which fills the screen from Basic and
one which uses the same method but
in code. The speed difference is like
comparing a snail to a Jaguar.

The great drawbackis that machine
code is 50 much simpler than Basic. This
may sound surprising but it's actually
true and it's this simplicity that makes
code 5o much harder to usel

Enough of these enigmatic
statements, let me explain. Code can
only POKE and PEEK locations, add and

34

Into the Heart

The operations centre of the
computer is the 6510 microprocessor.
This is a complex device of which |
know very little because most of what
it does is totally irrelevant to the
programmer. It's rather like a sausage
machine - as long as you know how
to feed suitable material in one end,
you know what will come out at the
other end.

The heart of the CPU is the
accumulator. This is the register that
holds the number to be acted upon
and fyou ignore its high-sounding title
and think of it as a special memory
location into which values can be
poked, you won't be far from the mark.

To put a number into the
accumulator you feed two numbers in
succession into the CPU. First of all
comes a code number which tells the

CPU 1o load the second value into the
accumulator. The code number is 169
in decimal, don't worry about
hexadecimal and binary because
they'e irrelevant at this point. The
number which follows can be any
number from O to 255, for this example
we'll use 42 — the screen code for an
asterisk. To then store this value in a
memory location such as the screen
another special code is used, 141,
followed by the memory location 1024-

The problem is that the CPU can
only cope with numbers less than 255
50 how can 1024 be specified? This is
where the high (hi-byte] and low byte
(lo-byte] principle comes in. For now
Jjust accept that any number from 256
0 65535 can be specified as a two
byte number by the following method.
First divide the number by 256 to give
the hi-byte s the part of the number
in front of the decimal place. If the
number is an exact whole number then
allis well because the lo-byte is zero.

More often than not there will be
a decimal part to the number. The
decimal is the lo-byte divided by 256.
It must be retumed to a whole number.
Although this could be done by
multiplying it by 256, the vagaries of
significant decimal places may give a
number with a few decimal places after
it. The best solution is to multiply the
hi-byte by 256 and then subtract it from
the original figure. In Basic, calculating
the hi-byte would be represented by:
HI=INT(NUMBER/256)
and the lo-byte would then be worked
out from this
LO=NUMBER-(HI*256)
A good exercise for any doubting
Thomas would be to take several values
from 256 t0 65535 and substitute them
in the equations for the variable
INUMBER. Whichever value is chosen
the values of HI and LO will never
exceed 255

Applying this rule to 1024 will give
a Hi value of four and a LO value of
zero. So the command number 141 tells
the CPU to expect two numbers
following it to form an address. The
numbers are arranged in lo-byte/hi-
byte order which is merely a convention
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of the 6510 chip.
We now.have a prégram:
169, 42, 141

the sort of DATA stateme
found in so-called” Ba;c\made

Ardent Hackers may recognige gls as |

needs a value after it and I

command of the machine code lies. In
our example this s 169. A suitable place
for machine code is the area from 49152
to 53247 but how do we get the
numbers there?

Back to Basic

For the moment the numbers will
have to be poked into position and,
since it isn't a complex program, you'll
have to type this in for yourself.

If we did this at the moment the
code would put a screen poke value
for an asterisk into the accumulator and
then transfer it to the screen. Then
what? No, the program wouldn't
automatically return to Basic, the
computer would simply hang up with
an asterisk at the top left-hand comer
of the screen! To get control back to
Basic we need another command for
the code whi(h E the number 96. Our
program becor
10 FORA 49152 049157

30 POKE /‘\, v

40 NEXT

50 DATA 169, 42, 141, 0, 4, 96

After running the program, press the

hift quyxalid CLR/HOME to deaf the,
mfer\ then type S
S of SYS'stouid chan

qrnes"

Strange words creep in?
When a machine code routine is
called by a SYS command, the
compouter assumes that the first
number it encounters will be a
command value (such as the 169 in our
program). This then tels the CPU that
the next value is a number to be acted
upon so the CPU obeys. It then has
nothing to do so it takes the next
number as a command and acts
accordingly. It is therefore possible to
have code which starts 169, 169 and
the CPU will translate this as meaning
‘load the value 169 into the
accumulator’. If the SYS command
accidentally points to the second 169,
the CPU will try to load the number
which follows it into the accumulator
and it won't be long before the
machine crashes.

Consequently, these action
numbers are like Basic keywords. If the
computer reads in the word POKE it
then assumes that the next value s a
memory location which will be
followed by a comma and then a value
Which is to be stored in this location,
If these is not so, a SYNTAX ERROR
will be printed on the screen. Machine
code is not so generous, if the code

49152. Thé

/o an astefisk
and you've written. yeur first madﬁée/

77 \ fw of number:%e' Take'
/< pde as

doesri ma :
crash out or | ip and can only be
eset by switching off and trying again.
an decipher

. 169, 169 141, 141, 741..

v “starting at the|
me rogram and wcrk:

“mpossible tq say for

"{e%'ﬁ‘df
\%ﬁud

e,
numbers have been give names. For
example, 169 is known as LDA which
is a mnemonic for LoaD the
Accumulator and 141 is STA or STore
the Accumulator. So to rewrite our
code in this new language it becomes:
LDA 42

STA 00, 04
RTS

Can you guess what RTS stands for?
It retums from code to Basic in this
case and means ReTurn from
Subroutine. In other words what we've
written is a a kind of subroutine but
in pure code rather than in Basic.

Deciphering  the code as
mnemonics is known as assembler code
but, although it helps the programmer,
it means nothing to the programmer.
S0 a translator is needed. This is the
monitor but before we leam more we'l
first have to look at hexadecimal in
more detail,

In the meantime try different values
in the example program for 42 and
calculate new high and low bytes for
screen locations (1024 to 2023| and
substitute them for 00, 04.

CCRAMMING



Gordon Hamlett comes up with more news from

ith the continued prolifer-
ation of computer role play-
ing games, we offer some

quidance for would be heroes.

tlast] Over a year since it was first
announced, Ultima V/ has finally
arrived on the 64. The Ultima series
has always been first among role
playing systems, not becuase of pretty
graphics or anything like that, but

matters most in games like this - the

story.

Notonlyis the plot entirely credible,
but the universe in which it is set has
its own unified system of rules and
regulations. In Ultima, there is a

complete world with its population
having their own particular niche
whether it be the innkeeper selling you
a foaming tankard of ale or a dermon
lord doing his best to annihilate you
in the depths of a foul dungeon.

With each successive game, the
attention to detail has increased con-
siderably, all the time giving the player
a ot more to think about. This is
achieved by doubling the number of
graphic ‘tiles” availale. These are the
units that go to make up the structure.
of the land as seen on screen. It s not

simply a case of making the existing [T RT)

graphics more detailed, but of intro-
ducinga host of new objects. And once

-

those objects have been introduced,
then the game is designed so that they
have a reason for being there.

Rooms now have fumiture. You can
sit down at tables, sleep in beds and
play the harpsichords. These are all nice

thou

~Art
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touches but they go further than that.
Ifyou can find the right person to teach
you how to play, and discover what
to play and where to play it, then one
of the harpsichords will take you to
a part of the game otherwise inaccess-
ible. Single trees now adorn the
landscape in towns. Have a look in
them. You might find something inter-
esting hidden in a hollowed-out tree.
Everything is there for a purpose

As to the story and your quest, that
is left deliberately vague. Al that you
really know is that Lord British has

discovered a whole new Underworid
in Britannia. Unable to resist the urge
1o explore, he manages to get himself
captured. As you managed to save
Britannia once before (Ultima 1V) you
are summoned back to try and rescue
him. But there are other forces afoot
to0. The virtues that you practised as
yoU strove to become an Avatar are
now being misused and a new tyranny
is encompassing the land.

As with Ultima 1V, the determin-
ation of your character is achieved by
answerin rted moral dilemmas
rather than the random roliing of diice.
There is no right or wrong answer, you
can only reply as you see fit. The game
starts with you are two friends in a
small hut deep within the forest. Other
characters can be recruited as you meet
them, up to ten of them although only
Six can be in your party at any given
time. It is up to you to decide who
is best suited to each particular task.

Running through the game, you
will find that there are a series of mini
quests that need to be completed.
Rewards can vary - treasure, infor-
mation or goodwill but you would be
well advised to attempt them as each,
in their own way will go some way
to furthering your information. The
other way of finding out what is going
on is by talking to people. There are
over two hundred characters in the
game who have important snippets of
information. You won't necessarily
leam all this though on your first
encounter. Frequently you will told to
go and ask someone else about a




specific subject so that there is a lot
of backtracking to be done.

ther added feature of the game
is the passage of time. Rather than
stand around waiting for you, the
inhabitants of Britannia all have their
normal lives to lead. After a busy day
working the fields, they wil retum to
their beds and fall into a heavy sleep
50 that if you arrive at night, you can
either go and do something else or wait
for them to wake up. Of course there
are some people who only wander
about at night. You might wonder
what they are doing but they will
probably ask the same of you! Taking
notes is definitely an essential part of
the game.

As you cross and recross the
country, 50 you will have to protect
‘your band of merry men from the many
groups of monsters roaming the
countryside. Combat has been

moss, spider silk, black pearl, garlic,
ginseng, sulphurous ash, mandrake
and nightshade. All but the last two
reagents are readily available, the
others have to be found. As you can
quess, all the important and powerful
spells require a pinch of one of these
two reagents.

Another nice aspect of the magic
system is the variety of spells available.
Whereas many games use the same
spellin several guises for example small,
medium and large zap spells, this, with
only a couple of small exceptions is not
the case here. Instead, you can change
the wind direction, summon

elementals, negate magic, create
poisonous winds and clone Creatures
together with forty other spells.
‘Again, it comes as no great surprise
to find that the game is beautifully
packaged. Apart from the eight sides
of disk, there is a book of lore,

improved so that you can now aim your
weapon where you please providing
that the target is within range. For
example, bows can fire up to 70 feet
away, slings only 40 feet. Not all
monsters carry treasure but those that
do always lug it around in chests that
are always locked and frequently
trapped. A high dexterity is of use here
or else a good supply of unlocking
spells. Apart from gold, you may find
Weapons, food, keys and torches.

The magic system in Ultima V/is still
one of the best around. Most charac-
ters have some form of spell casting
ability in the form of spell points. Before
a spell can be cast, its reagents first
have to be mixed and note, you cannot
do this in the middie of combat. There
are eight different ingredients; blood

command summary booklet, quick
reference card, pages from the diary
ofLord British, amap of the world come
tea cloth and a small coin.

Control of the game is not easy
though and it will take even the
keenest role playing fan some time to
get to grips with things. Commands
are entered by a series of keystrokes
- A for attack, C for cast and so on.
Frequently, a direction has to be spec
fied as well. Al this takes time to get
used to. You can also designate a given
‘member of your party to carry out all
the given actions such as talk, open
chests, cast spells and so on. This is
fine providing that you have one|
capable of doing all these things.
Otherwise, you must specify at each
choice, who is going to carry out a

particular task. All this complexity
means that the game is not really
suitable for out and out beginners -
go and cut your teeth on something
abit easier and then try this.

If I have one grumble about the
game, and | must admit that it spoit
it for me somewnat, it is this. Because
there is so much extra detail in the
game, the program frequently has to
access a disk and this slows things right
down. All the fumiture etc has to be
searched and waiting for  response
to load in each time seems to take
forever.

though, then | am sure that Ultima V/
will you give hours (estimated 100-200
hours playing time) of challenging
enjoyment. If you are at least partially
interested in fole playing games, then
Ultima V has got to form a part of your
collection.

Title: Ultima V/

Supplier: Origin/Microprose, 2
Market Place, Tetbury, Gloucestershire,
GL8 8DA

666 54326

Te
Price: £19.95

The Legend of Blacksilver

t was a strange dream. Imagine the
princess Aylea coming to you, a mere
serf, and claiming that it was you and
no other tha had to save the world
from the Evil Baron Taragas. It was
certainly no dream though when you
woke up and found a faicon’s feather
inyour hand.
The problem with Baron Taragas is
that he has found Blacksilver in his
mines, a strange black mineral that is

it

the source of all magical power within
the lands of Thalen and Maelbane.
Access to all this power has corupted
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the Baron. Princess Aylea’s father, King
Durek led an army to try and rid the
land of this evil once and for all but
he.was kidnapped from the midde of
his camp and has not been seen since.
The good wizard Seravol has disco-
vered that this is no longer a quest for
armies, but for one man working alone.
That still does not explain why the
princess chose you but you feel hou-
nour bound to try and help her.
Considering the nature of your
quest, you are not given any great
favours to help you on your way.
Clothed only in shoddy leather armour
and with but a handful or gold pieces
and a few days food, you set off into

away- or make a fortune. There are
jobs to be done if you need to eam
Some extra cash. Prisoners are often a
good source of rumours but you will
have to bribe the guards first. There
are boats to be bought as you progress
further and magical spells to help yo
in your quest.

Outside the towns, look out for the
temples. Here you can participate in
mini arcade games to improve your skill
levels, cure your wounds and gain
access tothe archives. These are aseries
of displays scattered round a maze and
are crudial to solving the game. The
only problem is that you must have
found the appropriate jewel in order
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the surrounding countryside, ready for
whatever adventures lie ahead.

A town is the first place to find,
if only to buy yourself a weapon of
some sort. The countryside is full of
creatures intent on making you their
breakfast and many times you have to
run away from battle, surely something
no would be savour of the worid
should be doing. Each type of terrain
has its own particular set of monsters
including quasit hounds, brain spates,
bantogs, screaming nugs and night
howis. The creatures that inhabit the
dungeons are supposedly so bad that
o one has sunvived long enough to
name them. There are a few fellow
travellers who will help you on your
way, peasants, merchants and the like
but they never seem to be around
when you want them.

Once in a town, you can buy
yourself armour, weapons and food
Some places offer banking facilites.
Others allow you to gamble your gold

10 be able to access a particular display.
Otherplaces to explore include a castle,
citadel and labyrinth, as well as several
dungeons.

Entering different commands is
simply a matter of choosing from a
menu on the left hand side of the
Screen. Any other instructions such as
those required for gambling and
training are given on screen as and
when you need them. The graphic
display is the familiar top down
approach with a 3-D display for the
dungeons although it must be said that
the dungeon monsters are superbly

The Legend of Blacksiker is the
follow up to Legacy of the Ancients,
previously released by Electronic Arts
although the gameplay and plot have
been considerably expanded. As far as
complexity goes, the game ranks
somewhere in the middle of the
muttitude of role playing games cur-
rently available. Blacksier is highly

enjoyable if not over taxing on the old
grey cells

Title: The Legend
Supplier: Epyx
Holford W

of Blacksilver
Gold, Unit 2

Holdord,
Birmingham

B6 7AX

Tel: 021-356 3388

Times of Lol

nyone glancing casually at this

me might be forgiven for think-
ing that here was yet another Gauntiet
clone. But then you notice that the
game has been written by Origin
Systems, they of the Ultima series and
surely they would never release any-
thing as trivial as another version of
That Game. For | suspect that com-
parisons with G****#*t, although
inevitable, are the last thing that the
author's want to here.

In fact, the game bears consider-
ably more resemblance to Faery Tale,
the dlassic graphic adventure from
Micro lllusion, so far only available for
the Amiga.

Twenty years ago, King Valwyn
was busy driving back barbarian
hordes. Legends spoke of his retum
after this passage of time but there is
nosign of him and the land s beginning
to degenerate into chaos. All sorts of

Foen
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mercenaries are turning up to accept
various commission as they seek their
own particular goals, treasure o glory.
Thus it is that you tum up in the land
of Albareth, your sword for hire.

‘The game has been designed as one
that you can pick up and play almost
immediately, there are no daunting 96-
page mariuals to be studied first. Con-
trolled entirely by joystick, there are a
series of icons at the bottom of the
screen that allows you a basic form of
manipulation of objects and people.
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There are many people wandering
round this huge game (13,000 different
screen locations, 200-300 hours play-
ing time and you can gain many vital
cles by talking to them. You can start
chitchat or ask them about any of the
rumours that you may have discovered.
Some characters may offer additional
facilities such as lodging for the night
or food for sale.

The other icons are an inventory,
a limited examine facility, pick up and
drop, use, offer and the game options,
pause, score and load. Your position
is saved automatically whenever you
bed down for the night.

Magic in the game is restricted to
scrolls and positions that you find as
treasure. These are colour coded and
you have to experiment with in order
o determine their effects. Only one of
each type of artifact can be carried at
any given time.

Combatis simply a case of standing
next to a foe and stabbing him. This
is not as easy as it sounds, for not only
s your enemy moving around, but you
alko have to watch your back in the
case of a group of monsters. Most
creatures require two good hits before
they succumb to your sword. Your
strength on the other hand is deter-
mined by a melting candle on the right
of the screen. Potions will help to
restore this as wil finding an inn for
the night. You must also purchase
sufficient food to keep the wolf from
the door on your travels. Defeating a
monster may lead to him dropping
treasure of some sort. Keep a close
on the screen to see if a small coloured
parcel appears.

game consists of a series of
mini-quests, each one taking you a step
nearer finding the king. Although you
can wander wherever you want, you
are only going to progress if you stick
o the task in hand.

Times of Lore is easy to get into
and fun to play if not particularly brain
taxing. One word of advice though. If
you get some way into the game, back
Up your disk. Only one game can be
saved on the game disk and this
pcsmon is wiped if you decide to start
afresh. GRH

Title: Times of Lore
Suppller Origin/Microprose,

Market Place, Tetbury, Gloucestershire,
8DA.

ADVENTURING

n early contender for the wackiest

jame of the year has got to be
Zak McKracken and the Alien Mind-
benders from LucasFilm Games. The
only people not likely to find it amusing
are those who believe that everything

Game paused,

Sushi in ¢
remote control

that they read in the Sunday Sport is
true.

The Sunday Sportis not too far from
the storyline either. The American
equivalent of the SS is the National
Enquirer. In Zak, you, the eponymous
hero, are a reporter on the National
Inquisitor filling in time by making up
Storesbefore going offto win 2 ulier

e night, you have a dream. Yes
there really is an extra-terrestrial plot
This is one story you don't have to

invent.
There i a plot. A plot so dastardly

ish bowl

ADVENTURING

and totally unbelievable that even your
editor wouldn't print this one. Aliens

phone company and are busy sending
special frequency waves down the
phone lines that are reducing everyb-
ody's 1Q to somewhere approaching

torn wallpaper

Naturally, as everybody increases in
stupidity, no-one believes you. No-one
that is apart from Annie, head of the
society of Ancient Wisdom and Leslie
and Melissa, two girls who are cur-
rently on Mars, having been shown
how to convert their old beat up van
into a modified space rocket.

It is difficult to explain any more
as o a large extent the plot is spoiled
by revealing it. Also, | haven't got the
foggiest idea what | am supposed to
be doing next. Suffice to say that funny
disguises and two headed squirrels play
there part as you travel to, amongst
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other places, Katmandu, Atiantis and

The game is controlled by selecting
‘commands from a menu and tying them
up with the appropriate verb. Nothing
00 difficult here although some of the
language is occasionally forced by the
paucity of available verbs.

As you select your action, so Zak
acts it out on screen. This part of the
game works well with good graphics
and some nice animation. The stor
stops occasionally as you get ‘cut-

es’ - short animated sequences
that give you some idea what is
happening elsewhere in the game. As
the game progresses, 5o you will have
to swap between the different char-
acters, occasionally working together
in order to solve some of the puzzles.
A spoof copy of the National Inquisitor
induded in the packaging provides
many extra clues amongst the inane
articles and advertisements.

Purists will object that this is not
a serious enough game. Because the
plot is so silly, you are forced to try
all sorts of ridiculous combinations of
objects in the hope of finding some-
thing that works.If that is your attitude,
then give this game a miss because |
can guarantee that you won't like it.
Personally, | thought the game was like
abreath of fresh air. It s highly original
and it made me laugh and there aren't
many games that have made me do
that - well, not intentionally anyway.
But then | like the Sunday Sport.

Title: Zak M(Kr
Mindber

ken and the Alien

Supplier: T e

Hints and Tips

Legend of Blacksilver

Start off by taking the feather to the
castle and using it to gain access to
the prince. Open all the chests and take
the blue gem. Visit the temple and pay
10 enter the archives. View the singing
crystal exhibit and use the crystal that
you are given to clear away the rubble
in the castle.

Bard's Tale Ill

Say ‘Tarjan’ to the priest to gain access
10 the catacombs. There are only two
levels of dungeon to explore here and
beginners should build up their party’s
experience on this, the only easy part
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of the game. The word that you are
looking for s ‘chaos’ and saying this
to the priest takes you to an entirely
new dungeon system - Unterbrae.
Useful words here are blue, shadow
and sword,

As a general tip, use magic items
when you find them. There are always
more to be found and if you save them,
you may well find them useless against
‘tougher opponents. The crystals are
used to regenerate lost magic points.

This was one of the surprises of last
year, arriving with no bar to find a
useful clue. Use some of your talents
if you climb on the bar. Make sure that
there is a woman in your party if you
want to enter the ladies loo. Rescue
the mayor from the courthouse. The
numbers tattooed on Hewey, Dewey
and Louie are for the safe in the outlaw
hideout.

In Needles, you need to discover
the real bloodstaff which is at the far
end of the checker board. Count the
number of steps that you make whilst
crossing it. Finally, someone in your
party will definitely have to leam how
10 repair toasters!

ngeons and Dragons

This is still an excellent game despite
a ridiculous ending. Considering that
the game is called Pool of Radiance,
1 found no reference to it whatsoever
throughout my  peregrinations. Just
before the final battle, there was a
picture of the big baddy with a pool
behind him. On defeating him though,
you just get whisked back to the town
Council who thank you and then
promptly disband leaving you to
‘wander fround further if you so choose.

These are mostly general tips as the
game plays so differently for everybody
andyou do not need to complete every
task in order to finish the story.

Make sure that you only use
weapons that do the most damage for
example a morning star is better than
a mace. Be careful though with magic
weapons. A + mace is now better than
an ordinary morning star. Although the
damage is now the same, you have a
better chance to hit and can also use
the weapon against all magical
creatures.

It is worth paying to identify all
magical items even if you are then
going to sell it. As the game progresses,

ADVIENTURING [

there s little else to spend your treasure
on and indeed, you will find that it
becomes something of a hindrance
later on as it slows down your char-
acters too much. Towards the end, |
was having to leave behind tens of
thousands of gold pieces won by
defeating the giants.

The only spells really worth leaming
are sleep, cure light wounds, detect
magic, hold person, fireball and light-
ning bolt. Other spells occasionally
used were knock, read magic and
restoration. This last spellis only found
on scrolls and is used when one of your
characters loses an experience level or
two at the hands of ghouls, wights,
wraiths and vampires.

The dragon in the dragonspine
mountains is friendly and will give
assistance. Kuto's Well is worth investi-
gating and should prove a useful place
torestand recover later on in the game.
There is a boat hidden to the north
of Lake Kuto that will take you to the
island but be careful, the pyramid on
theisland is not an easy place to escape
from - a maze with teleports plus
several nasty creatures to battle with
afterwards.

Whereas fireballs affecta large area,
lightning bolts only work in straight
lines. A useful tactic is to line up your
party and wait until there are monsters
in front of everyone. Then send your
spellcaster to join the end of the line
of monsters and fire away.

Mirrors may prove useful when
searching the library and aso in Valjevo
Castle, especially if you do not want
to be petrified. Make sure that you
search all the bookshelves carefully.

Whenever you are given a lot of
experience points for defeating a
monster or finding a treasure, cast a
detect magic spell. Some places to look
for treasure are the stable in the slums
and through an illusionary wall at the
back of the keep on Thom Island.

Finally this month, if you are really
stuck in one of Electronic Arts’ role
playing games, then help is at hand
in the form of one of their clue books.
These are quite expensive at five
pounds each but they are beautifully
produced and come complete with all
necessary maps and a commentary
designed to take you through every
step of the game. Titles currently
available are Bard's Tale |, Il and Il
Wastelarid, Deathiord and the Mars
Saga. The books are available from the
Customer Services Department, Elec-
tronic Arts, 1149 Station Road, Langley,
Berkshire SL3 BYN tel 0753 46465. g



Sector Secrets

There’s more to disk storage
than meets the eye

By Kerry Fowler

easoned disk users may be familiar

with the concept of track and

sector storage but what does a
sector contain? If you think that it is
just a 256 byte block of data, you are
misleading yourself. The sector may be
small but its structure is surprisingly
complex.

Even the way that information is
stored on a disk is different to the
normal binary system which thi
computer employs. Group Codk
Recording (GCR) is the syste)

decade. GCR uses a numbering systems«, /
which is superficially eight-bit naK
but differs in many important respects. .

exactly equals five bytes in GCR code.
In this way 256 bytes of code would
be represented by 320 bytes in GCR,
which is all very well but why is it
necessary to go to these lengths?

No combination of GCR values will
result in a series of eight ones or eight
zeros and thisis the allimportant point.
As in most articles of this sort, what

wj the point s is not immediately clear and

r shall it be until the sector is studied
greater detail.

The diagram shows the anatomy of
ingle sector. The sector has two

“Ionger tailis principally the stored data.
Each sestion starts with a

To convert a number from decimal_ Ve ynchonisation) pulse which in both
t0 GCR, it must first be expressed as ./ cases is,a series of five bytes with the
a binary value: NS Gintal-Galug255. This poses the GCR
211 = 11010011 anomaly because eight

The binary value is then split into |
two les: /
1101 0011 L
Using a look-up table (see the GCR
Equivalence Table), these nybbles are
converted into five bit values:

11101 10011

These two values are then combined
to give a ten bit value:

1110110011

Then the first eight bits are spiit off
to form a byte and the remaining two
bits form the highest two bits of the
next byte formed by the following
number:

1101100 11

For example, a series of bytes could
be the code for storing a value in zero

bz
Y
//,/\ \9system knows that this must be a sync
8 pitse

This is an essential requirement for

JJthe disk organisation because the read

2 7///nead of the drive can land on any part

ot the track. It must then be able to

quickly orientate itself so that it can

find the sector it requires and this is

where the sync pulse comes in. As soon

\ | as a series of 40 ones is encountered

async pulse has been located. The next

question is how does the system know

whether this is the head sync or the
il sync?

After the sync pulse there is a token
byte. When this 10 bit block of GCR
is converted to normal binary, a value
of eight signifies a heard block but a
data block token has a value of seven.
In this way, the operating system
knows exactly what it is reading.

What it doesn't know yet is
whether the sector is valid. When a
disk is changed, the block allocation
map (BAM) and directory are not
updated automatically. If the disk is
accessed without the directory being

GCR
11010 11001
ono o101
01001 01111
10101 11010

\When combined the GCR series would 10110100 read. or the drive being initialised in
look like this: 101 some other way, the new disk could
1101010 10111010 be completely fouled up. You may have
01011100 Note that four bytes of normal binary ~ wondered why all the manuals insist

a1
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that a different ID should be specified
for every freshly formatted disk, well
here’s the answer. The next two sector
header bytes (20 GCR bits) contain the
ID. If the sector ID does not tally with
the ID stored in the BAM any operation
will be aborted but if a match is made
then the operation will continue
according to the information held in
the BAM. Offenders who duplicate IDs
and then forget to initialise the drive
can only blame themselves for the mess
that follows.

Up to now the drive knows that
it has the header of sector on the
correct disk but it has only made a
‘guess at the approximate track position
and has no idea at all of which sector
it is reading. To confirm the correct
track, the next 10 bits contain the track
number and a further ten hold the
sector number. As a secondary check
the operating system has been
sequentially applying EOR logic on the
IDs and track and sector values. The
result is compared to the next byte
which acts as a checksum. Now the
system is positive that all is okay and
it can proceed to the second part of
the sector.

The header data is padded out by
20 null bits of GCR code {two bytes
when converted) because an exact
number of converted bytes is required,
So far, in GCR, there have been 40
bits of sync and 10 bits for the other
6 pieces of information which means

a2

100 bits in all. This is equivalent to 12.5
bytes of GCR code and 10 bytes of
binary. By adding 20 null bits the ratio
becomes exactly 15 bytes GCR to 12
bytes binary which is ideal because the
system can only cope with complete
bytes in both systems.

The drive spins at about 300 rpm
which is far too fast for all of the
calculations to be done in realtime. To
get around this problem the values are
read and stored by the system. After
the header there is a gap of 10 bytes
of GCR code which allows sufficient
time for the data to be evaluated and
for the decision to be made whether
to read or ignore the next part of the
sector

Assuming that the sector is the
desired one, the next sync pulse is
registered and the token confirms that
it is indeed the second sync. Then
follows the data block which is stored
in a buffer. The first two bytes of the
block are the indicators for the next
track and sector in the chain and a
checksum at the end confirms the
validity of the reading. Once again the
total of GCR bytes is not a whole
number (40 bits sync + 10 bits token
+ 2560 bits data + 10 bits checksum
= 3275 bytes GCR| so a further 20
bit pad s added to give 330 bytes GCR
or 264 bytes binary.

This means that a sector is 355 GCR
coded bytes long (284 bytes binary)
and all this is dealt with in a fraction

ofasecond. Who said that Commodore
drives were slow?

Between each sector there is a gap
denoted by an indeterminate number
of zero bytes. The size of the gap varies
according to which track the sectors
lie on.

This then is the hidden secret life
of the sector. It may seem extremely
complicated but it does resuit in an
extremely accurate and reliable storage
medium. Problems that occur can
nearly always be traced to the more
delicate mechanics of the drive, the
weakest link in the chain,

GCR Equivalence Table

BIN
0000
0001
0010

DEC  HEX GCR
0 00

ol

02

03

04

05

10101
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