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Editor’s
Comment

ere we are in the middle of

November, yet before you

read this, Christmas will have
been and gone, as will the New Year.
It'sa strange feeling, trying to be topical
two months before the event. Asking
people how their festivities went, long
before they have them is akin to
reading the future. Therefore in this
issue, you will see an article that makes
full use of this phenomenon. (Look out
for Tomorrow’s Tomorrow). | therefore
sincerely hope that everyones Christ-
mas and New Year lived up to your
expectations, whatever they were. A
few of you appear to be experiencing
some difficulties with the CDU disks.
The main area of complaint is that they

will just ot load at all. Unfortunately
this is caused by outside sources that
we at Argus have no control over. Every
single one of the CDU disks is anal

before it leaves the disk duplicators.
Therefore we can guarantee that no
faulty disks get put onto the magazines.
The problems seem to arise either A]
at the newsagents or B] in the post.
Whilst the magazines are held in
storage at the newsagents, they tend
to get stacked up too compactly.
Consequently the disks become tight
in their sleeves thus preventing them
from spinning freely. A littie surgery
with a razor blade wil alleviate this.
Once the disk becomes readable you
can then copy the files onto a clean

disk. The second problem is not
recoverable though. The post office
appear to have a habit of scanning
packages for security reasons, and as
aresult of these scans the disks become
corrupt. There s, unfortunately, no
remedy to this. Argus apologise to all
it's readers that suffers from one of the
above. Hopefully some sort of cure will
be discovered in time.

One point | must make clear is that
the use of ‘Fast Loaders’, ‘Cartridges’
or aftemative operating systems (Dol
phin DOS) may not guarantee that your
disk will function properly. If you use
one or more of the above and you have
difficulties, then | suggest you disable
them and use the computer under
normal, standard conditions.

Disk Instruction:

We do our best to make sure that
Commodore Disk User will be compat-
ible with all versions of the Cé4 and
Ci28 computers.

Getting the programs up and
running should not present you with
any difficulties, 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 desired program.

It is 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.

How to copy
CDU files

You are welcome to make as many 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, sell them for profit.

For people who want to make
legitimate copies, we have provided a
simple machine code file copier. To use
it, simply select the item FILE COPIER
from the main menu. Altematively, you
can load it by typing LOADFILE
COPIER’8,1 then $Y552000. The copier
works with a single drive, and is




controlled by means of the function
keys as follows:

FI: Copy file-the program will promt
you for a filename.
F3: Resave the memory buffer-you may

try again. Or if you want to make
multiple copies to other disks.
F5: Disk commands allows you to enter

F2: Exits the program and returs you
to basic.

Disk Failure

If for any reason the disk with your
copy of CDU will not work on your
system then please carefully 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
Berkhamsted
HERTS. HP4 THL
Tele: 0442-876661

2) tyou bouggei fom 2 nevegene.
then retum it to:
CDU Replacements

PLI7 4LE

Tele:0480-495520

(Within eight weeks of publication
date disks are replaced free].

After eight weeks a replacement
disk can be supplied from Protoscan
for a service charge of £1.00. Retum
the faulty disk with a cheque or postal
order made out to Protoscan and
clearty state the issue of CDU that you
require. No documentation will be
ovided

provided.

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

NOTE: Do ot send your disks back
to the above i its a program that does
not appear to work. Only if the DISK
i faulty. Program faults should be sent
to the editorial office marked FAO bug-
finders. Thank you

INSTRUCTIONS

Back Issues

Back fssues of COMMODORE DISK
USER are available at £3.25 per issue,
whih Incudes pestage and packing

lnrunez Led

5, River Park Estate
Berkhamsted
Herts

HP4 THL
Tele: 0442-876661
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Colour Plcture Printing

At last, a utility that lets you print
out your masterpieces created
by CDU Paint, and other similar

packages.
By Keith Mdeman

Now, each of these characters can

colours, so the computer needs
another z

muudmlmownasmecotoul
MEMORY.

Each of the characters which can
appear on the screen the letter ‘A" for
w;ummmmam{m

ooutq;gm a total of 64 dots.
e a0t e e
screen are made up of 64 dots, you
can now realise that what you see on
your TV. is actually a picture created

place byte
block is known as the SCREEN
MEMORY.

of these 64000 dots, thereby allowing
you as complex
a picture as you wish.

nmxmfmsovum D,m
the information of

(OFF) colour. or the colour chosen from



ME ‘contains 8 dots. Before, you
could control all 8 of these dots
indwidually but were o one
‘colour and a background colour. Now,
because every two dots are tied

tied together
called a BIT PAIR so, in each byte of
PICTURE MEMORY, there are 4 BIT
PAIRS.

So each BIT PAIR has a choice of

being in one of 3 colours or
the colour, how does the
decide which colour to use?
1 knew you'd ask that Well, as
now [ each BIT PAIR

and the other is OFF then both dots
in

problem
Ther eare 16 different colours that could
appear in a picture and it s possible

ON THE DISK

for all of these to be displayed in the
We need some way to
differentiate between the colours

when they are being printed onto
paper. The way around this is to mix
“n match the 4 colours to make it look

u-lfmwmwmampealolht

Cymarﬂblmvnnmcreaudby
printing the first ine in one colour and
the second line in another. For exam-
ple, the first line of cyan is actually in
biue and the second line is in green.

Finally, the medium grey and the
light grey were drawn as pattems. The
first and third lines of medium grey

follows, one dot black.

one dot blank, one dot black and one
dot blank etc. the second was one dot
blank. one dot black then two dots
blank etc. and the fourth was fully
blank. Light grey had one dot of black
onthe firstline and another dot of black

colours take up four pieces of data,
even though it meant that the four
pieces for some of the colours were
all the same.

Your Commodore is switched on.
‘your colour printer is ready. CDU Paint
{from CDU. March/April issue] is
loaded and created a
graphics masterpiece that you want to
show the world. Sound familiar?

So, what do you do in this situa-

9
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tion? Well, the world couid enter your

. the CDU
Paint printer option, you could take a
printout of the picture and show the

you happy.

What? You want a program that
will DRAW the pictures for you as well?
Some folk are never happy..

16 different colours available in the 64.

porarily at saaon and character
monexy s at $3000. ol k ceas

e
uczn $8C55: Data for screen
$8CS6: Tmpomvy storage byte.
$BCS8-SBCIF: Prints the screen mes-
sages onto the sareen.

between

a Trilogic file).
$8CC9-1$8D3D: If you chose a CDU
Paint file then this routine firstly
transfers the 8000 PICTURE MEMORY
bytes to a new area of (86000
onwards), then the 1000 SCREEN
MEMORY bytes for the pmne are
transferred to $4000 onwards and
finally the 1000 COLOUR MEMORY
bytes are transferred to $4400
onwards.

$8D40-$8DBD: For a Trilogic file the.

ssnas $8DD2: Data for another

. couple of screen messages.
SIDIH-SBDFA: Prints these new
messages onto

the screen.
‘$8DFF-$8EW: Data for a final screen
message.

SBEIB-SBE29: and prints this message

between a dot of colour and a blank

o the screen.

: Waits for the spacebar
to be pressed.
$BE38-SBE73: Displays the picture on

the comect one. If the F7 key s pressed

whn--gmw

colouris comectand it begins the actual

in each colour being for those dots that
require darkening).

Program routines
explanation:

$BE9D-SBEFD: Sets a counter to O (if
it reaches 40 then that means that 40
. 2

$3000 onwards. The line of data is

‘computer
1o take. This is the job of the counter
‘which was set up in the routine from

umasn.gasmepm-emmz

require each of the main colours
printed twice to darken them while
others require to be gone over only
‘once. For this reason it is best to keep
2 lines of of the
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four main colours. The first line holds
the data for ALL dots required to be
printed in that colour, the second line
just holds the data for the dots which
need to be printed AGAIN in the same
colour. This gives us 8 lines of infor-
mation each comprising of 400 data
bytes and this is stored from $1000-
S2FFF. This routine just clears out that
area of memory.

$9067-59082: Sets up the data for the
printing routine and stores it in the data
area which begins at $9800.
$9083-59093: Gets the next byte of

L.

the picture from $3000 onwards and
temporarily stores it in $9858
$9094-$909C: To know which colour
to print we need to know what each
BIT PAIR represents. The value of the
BITPAIR tells the computer what colour
to print in. The colour is either the
background (screen) colour, one of the
colours from the SCREEN MEMORY or
the colour from the COLOUR
MEMORY.

If the first bit of the BIT PAIR is a
“I" then the program jumps to $924A.
$90A6-S90AD: In a process of elim-

ination by the above routine we now
know that the BIT PAIR is equal to 00
and therefore represents the back-
ground colour. This colour is stored at
$9851.

S90AE-$90C3: Each of the bytes of
PICTURE MEMORY has 4 BIT PAIRS
and, depending on which BIT PAIR
we're currently dealing with, requires
a slightly different routine to be used.
This routine just finds out which BIT
PAIR s being dealt with and jumps to
the appropriate routine.

$90C4-59134: This routine is used if we




are currently dealing with the first BIT
PAIR of the byte. The colour which this
BIT PAIR represents will have been
stored in $9851 previously, so the data
for this colour (see ‘Colour printing’)
has to be taken from where it is stored

in memory ($9900-) and the informa- -

tion splitinto the 8 lines of data needed
(see explanation at $9000-). When this
is finished it jumps back to $9094 ready
toanalyse the next BIT PAIR of the byte.
$9135-5918C: If we are dealing with
the second BIT PAIR then this is the
routine used to split the colour into
it's 8 component lines of data
$918D-$91D5:S Routine if we are
dealing with the third BIT PAIR
$91D6-59246: Routine for fourth BIT
PAIR, in addition, since this is the last
BIT PAIR of the byte, the end of this
routines prepares for a new byte of the
picture to be analysed rather than just
anew BIT PAIR

$924A-59260: By the process of
elimination (at $9094), the BIT PAIR
must be equal to 01, 5o the colour must
be one of the ones that were originally
stored in the SCREEN MEMORY (which
is now stored in 400 byte format at
$3A00-J. This routine then stores the
correct colour in $9851 and jumps to

S90AE.
$9261-$9269: Remember, the routine
at $9094 jumped to here if the first

2

bit of the BIT PAIR was equal to 'I'.
This routine checks to see if the second
bitiseval toaOoral, ifitisal
then it jumps to $9278
$9279A-§9277: The BIT PASIR is
therefore equal to 10 so the colour is
the other one which was originally
stored in the SCREEN MEMORY (and
which is now stored in 400 byte format
at $3600-).

$9278-$9285: The BIT PAIR is equal
to11 50 the data s that originally stored
in COLOUR MEMORY (and is now
stored in 400 byte format at $3800-

$9286-893EC: By storing bytes of data
straight into the code at S93ED we
can cause the subroutine at $93ED to
do slightly different things each time
thatitis called. In other words, it causes
the subroutine to SELF MODIFY. This
part of the code causes the subroutine
to print the eight lines of data (stored

taking the data from $2000-, repeats
the printing of the lines starting again
at yellow but for the other haf of the

e (or the data contained in the last
two BIT PAIRS).

When it has done this it increases
the counter defined at $8E9D and if
it is not equal to 40 ($28] it jumps to
SBEFE which repeats the whole pro-
cess but for another vertical column of
picture data. If the counter did equal
40 then it retumns to BASIC ready for
another picture or for switching off etc.
$93ED-59463: The subroutine that self
modifies. Basically this subroutine does
the actual printing onto the paper.
$9800-89CFF: The data needed for the
program, which includes the four bytes
of information required to creat the 16
colours

Instructions:

Firstly, load the program in the follow-

ing way:

LOAD “PRINTPIC",8,1, or load via the
Next you have to load the picture

which you want printed out. If it is a

TRILOGIC file then load it as follows:

LOAD"(picture filename)”,

but if it is a CDU Paint file then load

it as follows:

LOAD"[picture filename]",8

\When the picture has loaded type the

which runs ‘printpic’.

You will then be asked to choose
the picture data type that you loaded.
If it was a TRILOGIC file then press
key ‘A’ and if it was a CDU Paint file
then choose option 'B'. Please note that
the border will flash for about a second
if you chose a CDU Paint file but it
won't for a TRILOGIC file.

You will then be told to press space
(which wil result in the picture being
shown on the screen). When you have
the picture on the screen pressing the
‘FI' key will circulate through the

find

at $1000-) in the one of
the 4 main colours. It does this by first
printing the two lines of YELLOW/ then
the two lines of RED, then BLUE and
finally BLACK. Since the printout is
twice the size of the screen (as
explained in $8FCA), then what will
be printed on paper will only be for
HALF of the byte or the data contained
inthe first two BIT PAIRS) s0 this routine
then moves the paper up one line and,

the
one which is correct for the picture.
Note, each press of the key changes
the colour, holding the key down does
nothing.

When you are happy that the colour
is right then press the 'F7 key and the
printing will begin. That's ail there is
to it but now your favourite pictures
are about to become permanent
additions to your bedroom wall
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This version of Base-Ed has
been modified so that the
‘Batch Processing’ option now

functions correctly. Many of you

will have experienced some
difficulties on the original due
to an error in the compiler.
There is also an enhancement
to the ‘Interrogation’ module
which allows you more
flexibility over the conditions
you apply to the search.

ase-Ed is a random access

database allowing a maximum

of 500 records per disk which
may be entered and then subsequently
viewed, rectified, deleted and interro-
gated. Each record can have a max-
imum of 39 fields but the record length
must not exceed 255 characters.

Setting Up a File

Select the “Set up file” option from the
main menu. You will be asked for the
name of your file. Enter anything you
like as long as it includes no punctua-
tion and does not exceed 16 characters.
After this, the program asks for the
number of fields. Enter the amount,
which must be less than 30, and you
will be prompted to enter the field
names and their lengths. Note that il
the lengths added must make no more
than 255 or the fields will have to be
entered again. The program then asks
if all the data is correct. If it is type
‘Y to proceed, otherwise type ‘N’ to
re-enter the data.

A message will be displayed on the
screen to place a disk in the drive. Make
sure there is no valuable data or code
on the disk because it will be formatted.
Press return and the program will now
prepare the disk for use in your file.
A flashing box in the top left comer
will indicate when the program is
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ON THE DISK

Base-Ed 2 is an update of Base- Ed originally published May/
June CDU with a few enhancements/modifications.

By Neil McKearney
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working on your disk. When the
process has finished and the message
to press a key comes on the screen,
press any key to retum to the main
menu.

Recording Manipulation

This is the main part of the program
where all your work will be done. The
options allow you to enter, amend,
delete, read and print records or to
interrogate the file and search the disk.

£ PRINTER

HANIPULATION

Enter Record

Enter the number of the record in
the file and when you press retum, the
program will display the record number
and the track sector to which the data
will be written. Now you can enter the
record.

Type in the data for each field,
pressing return after each. When
have finished entering the record the
program will ask f it ll correct. Make
your decision and press 'Y’ or ‘N'. The
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program will then return to the ‘Which
record’ prompt. To leave the record
entry section press RETURN on this
question.

Amend Record

This is the first part of the program
in which you can use the INDEX which
allows you to call a record by the first
field in'the record. If, for example, you
choose to use a file in which the first
field was Name you could type in the
word ‘Name' to view it. If you are not
using the index press retum, when
asked for the field press retum again
and you will be asked for the record
number.

The amendment process involves
calling up a record, viewing it and then
deciding whether or not to alter it. Call
up the record using INDEX or NUMBER.
Note that the number method can still
be used even if you are using an index.
Then, when asked if you want to
change it, type "Y' or ‘N accordingly.
If you typed ', the program will ask
You to enter the record and, if you have
entered all the data correctly, the record
will be wiitten to the file and the
amendment made to the index. If you
typed ‘N’ the program will retum to the
record manipulation menu.

Delte Record

Delete allows one record or a group
of records from the file to be erased
On selecting this option you are
greeted with a sub-menu.

Select the option you require using
the keys 1, 2, 3. If 3 was pressed then
you will retum to the manipulation
menu. On pressing 1, you must enter

a record number, or first field name if
you are using an index. To enter a
number, type the number and hit
retum, otherwise hit retum to enter
afield. If you have made a mistake and
do not want to enter a field here then
type return to go back to the sub-menu.
If you entered a field or number then,
the program will delete the record
correspondingly. The program then
retums to the sub-menu.

If Option 2 s selected from the sub-
menu, two numbers must be entered.
These numbers are the record to start
deleting from and the record to end
deleting. Each record will be deleted
and the program will return to the sub-
menu. To abort this option, type zero
for one of the required numbers.

Reading Record
Using another sub-menu, this
option allows you to read one record

or a group of records. It functions in
exactly the same manner as the ‘Delete
record” option. Refer to the previous
heading for details

Interrogate File

1. Select the interrogation from the
record manipulation menu as usual.

The. prompt ‘Enter the field
number’ appears on the screen.

3. Enter a number which corres-
ponds to one of the fields in your file
which has been previously listed on the
screen.

The next prompt is “Enter inter-
rogation string.

5. Your entry need not be a string,
it can be a number. This is the entry
or which the interrogation will be
formed for that particular string

6. The final prompt is ‘Enter inter-
rogation type’. ‘There are seven types
of interrogation type in Base-Ed 2and
they are as follows:

1) > - The field is greater than the
string/number specified in the interro-
gation strin

2)< - The field is less than the string/
number specified in the interrogation
field

3) > = - The field is greater than or
equal to the string/number specified
in the interrogation string.

4) < = - The field is less than or equal
1o the string/number specified in the
interrogation string.

5) = — The field is equal to the string/
number specified in the interrogation
striny

6) <> - The field is not equal to the
string/number specified in the interro-
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gation string.

7) MIDS - If this option is selected,
the program will search through the
specified field for any occurrence of the
field specified in the interrogation
string.

Yourentry to the last prompt should
be a numeric one in the range I-7. You
will then be asked if you want to enter
another interrogation. Enter 'Y or ‘N*
accordingly. Up to 30 interrogations
«can be done at one time.

Disk Search

This part of the program will search
the disk records for any string which
you enter. The first two questions again
ask for the record to start and end
searching, enter nonsense data to leave
this option. The next question asks you
to enter the piece of data you wish
to be found and the disk will then
be searched. When, and if, the string
is found the program will display the
record at which it was found and the
track and sector of that record. Type
any key to retum to the Record
‘manipulation’ menu. If the string was
not found then hit any key when the
search has finished.

View Last Record

Using this option simply allows you
to view the contents of the last record
entered, its length and the track and
sector it was written to.

Print Record

Through another sub-menu,  this
option allows you to print one record
or a group of records. It follows exactly
the same format as the ‘Delete record"
option.

Exit

Typing 9 at the ‘Record manipula-
tion” menu will retum to the main
menu.

The Other Features

Base-Ed 2 is designed to work with
a multiple drive system and will
therefore direct all disk interaction to
the device from which it was loaded.
It recognises device numbers from 8
o]l

Base-Ed 2 also has an automatic
keybeep option which is tumed on at
initialisation. From then on, F1 will
switch the beep off and F3 will switch
it back on.
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Disk Maintenance

The disk maintenance section is for
sending disk operating commands for
the purpose of updating the disk and
viewing its contents. If an error occurs
which is connected with the disk drive,
go to option number 6 in the Disk
maintenance’ menu and check to see
the error. If necessary, refer to the disk
driver user manual for an explanation
of the fault.

Batch Processing

Batch processing allows you to set
up a temporary file, manipulate it and,
when finished, write it to the disk in
one batch.

‘The first thing you must do in batch
processing is to set the record spec-
ifications. This is how many records you
will use and what their record numbers
are. Select option 8 from the Batch
processing’ menu. You are asked for
start and end parameters.

1. Enter record to start processing.

2. Enter record to end processing.

Type two numbers within the range
1-500. Now you can manipulate your
file by using the record entry, record
amending, record reading and sort file
options. The first three work in the
same manner as the equivalent record
manipulation options. ‘Sort file” sorts
your temporary file into alphabetical
‘order using the first field and the ‘Save/
Load sequential file” option allows you
to store or retrieve your temporary file
for latter use or updating.

Write to Random File’ option
takes your temporary file and writes
it on to your data disk at the approp-
riate places and updates your file index
accordingly. ‘Load from Random File’
loads all the records which have been
specified in the ‘Batch Specifications
option and puts them into a temporary
file for manipulation

ential file

When asked whether you wish to
view any unprotected sequential file on
the screen or printer, type 'S’ or P’
accordingly. Then the filename
and, as long as it is legitimate, the file
wil be displayed. If you want to leave
viewing the file at any stage hit the
left arrow key. Press any key when the
program finishes displaying the file.
Printer Configuration

To control the device number and
print type of the current printer, use
the keys 1, 2 3 to change the device

number, double width printing and
reversed printing. Hit the ‘up armow’
key to leave this option. Hitting the ‘M’
key will bring you to the Mail label

Mail Labels

Using the mail labels option you can
create, store and use a format by which
your labels will be printed. In the first
heading you must enter the number
of lines per label and the number of
lines between labels. For every printed
line you must then enter the number
of fields on that line and then the
numbers of the fields on that fine. (The
number of the field is simply where the
field comes in the field order. o if you
were using Name, Age and Address
as your fields, Name would be 1, Age
would be 2 and Address would be 3]

Once this process is finished you
have created as many formats as you
like because there are SAVE and LOAD
options for storing or retrieving a
format.

When you want to print labels,
select the Print Labels’ option and
follow the prompts. Then enter the two
numbers to start and end printing and
the program will print labels in the
current format. If at any stage you wish
to pause printing type ‘P, type 'C’ to
continue and ‘E’ to stop.

Ifyou select option 9 from the main
menu you will firstly be asked Are you
sure?’ Enter Y or 'N. Then you will
be asked Do you want to save the
index?*Again, enter Y or'N".If Y was
selected then the index will be saved
onto the disk. In both cases the system
will be reset, leaving you at the power
up screen.

Please note that it may be necessary
to use a separate disk for the index.
This is only the case if your first field
involves a lot of characters and the file
is relatively full

Loading Base-Ed 2

Type LOAD “BASE-ED 2".8,1 followed
by RUN. The progam will install itself
automatically or select from menu

These instructions merely summa-
fise the functions and get you familiar
with Base-Ed 2. Setting up and using
your own file is the best way to leam
about the system but remember to use
unimportant disks for experimenting.
We hope that Base-Ed 2 will help you
with your filing needs.
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Would you like to become a
high flyer? A modem day
Yuppie? Don your flying suit,
grab your filofax and eam
yourself a million

By Darren Cook

veryone at some time in their
life has dreamed of becoming
a millionaire. This game enables

you to see if you have the natural
abilities to MAKE money FROM money.

You begin the game with one
thousand pounds. With this you can
buy and sell shares. To find out the
share prices you should examine the
Financial paper. (Press 3 on the main
menu). To purchase shares you press
1 on the main menu and type the
number of the company you wish to
buy (I-18), then you say how many
shares you wish to purchase. The
maximum number of shares available

vesteris fas gene
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10 you at one tum is 999. After each
tum the shares value will alter. If you
wish to wait until your shares change
their value then press F3 (this waits
for 10 tumns) or press FI (this waits just
1 tum).

To sell shares you press 2 on the
main menu. A list of the shares that
you own will be displayed. You then
type in the number of the company you
wish to sell and how many shares you
want to dispose of.

I you have financial security of two
thousand pounds then the bank will
allow you to have a loan between one
thousand and twenty thousand
pounds. (Due to the high risk of no
retum). You must pay 16 per cent
interest on a loan and you pay back
over several turns. You are only allowed
Tloan at a time.

Once you have sufficient funds you
are permitted to purchase and sell
Gold. Press 8 or 9 on the main menu
for this feature. You can on
between 1Kg and 9Kg of Gold in each
tum. The price of Gold fluctuates at
the end of each turn.

Once you have Ten thousand
pounds you may purchase a mining plot
to enable the digging of Gold. To

se the best plot you can take out
research in three different areas. Each
area comprises of five different plots.
Research costs three thousand pounds
an area and five percentage ratings are
shown.

Option 7 allows you to dig 600ft
at a time. This will cost you five
thousand pounds for the first 600ft. As
you dig deeper, so the price increases.
You can only dig to a depth of 6600ft.
You are permitted one mine at a time
only if your mine becomes exhausted
you must close it down before you can
buy another. This will set you back fifty
thousand pounds.

There are two modes of gameplay,
namely Random and Realistic. The
random mode is for lucky players as
the prices vary randomly each time. The
more realistic mode has several com-
panies which are always successful.
Obviously, the more you play the easier
it will be to work out which company
will or will not do well

Answers o allyes/no questions are

million pounds you have completed the
game. Good luck and happy spending!
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Being artistic on the Cé4 is not
an easy thing. Here are a few
tips that may help to overcome
this

By Bizzmo

e graphic capabilities of the 64

r
range of colours available, and e
noticeably the ability to put them i
next to each other, makes
lution seem much higher]

Things ger worse. To get
two colours in an eight by eig
square, you have to enter muiti-colour
mode. This gives you four colours in
each eight by eight square. However
one of these must be the background
colour. That leaves you with- three.
There is & drawback with multi-colour
mode. It reduces the horizontal reso-
lution by half, from 320 pixels to 160.
That means the pixels are big,

So, how are you meant to get
anything barely pleasing from your 647
Well, the first thing to do is to get a
good art package. Producing a picture
by POKEing memory locations would
take forever and be exceedingly diffi-
cult, if not impossible! The best thing
that I did was to get my hands on the
Neos mouse and Artist 64 from Wig-
more House. Trying to draw free hand
using a joystickis a killer. Another good
graphics package is the Advanced Art
Studio for Rainbird.

Planning the Picture

This is more important on the 64 than
on the 16 bit machines, due to the
colour limitations. Trying to cram oo
many colours into too small a space
is painful to say the least. The size of
the subject in relation to the screen
is also important. Because of the
resolution, drawing anything small is
going to be hard. Getting it to look
reasonably life-like is nigh impossible.

Once you have decided what you
are going to draw, it is then a matter
of getting a representation of it onto
the screen. I've found that the best way
to do this is to use the LINE option
Trying to draw freehand is very tricky.

To get the picture on the screen,
use the LINE option to draw the basic
outiine. It doesn't matter if it is a bit
off, just use it to get the proportions
right. This is the best way I've found,
but some people may prefer to draw
a small piece of the picture at a time
and gradually expand it as they go,
finishing each bit at a time. Using lines

pallette. Inal
to play with, so because of this

llyou've got sixteen colours

limitation, shading becomes more
important. To get shades ‘in-between’
the colours available, you have to use
various pattems to ‘mix’ the available
colours until you get the shade you
Want. The main way of doing this is
to use alternate dot shading, where
the colours are arranged in a checker-
board pattem. This looks best if you
stand at the other end of the room
and squint. Obviously this method works
better with some colours than others.
Contrasting colours will work less well
than colours of a similar shade. For
example Red and Blue look awful, but
Pink and Orange go well together. On
the 64 the main colours Red, Green
and Blue have a lighter shade, and
there are three Greys which come in
very handy when shading. Try not to
have large areas of the same altenate
dot shading. On many art packages
there are spray options available, these
can be a little messy if you are not
careful, but can, with a bit of practice,
become a very useful tool when
shading. To colour the main areas of
the picture use the fill option which
will flood an area with colour. Be
careful that the areas you want to fill
are completely enclosed, or you may
end up filling the entire screen! Once
you have got the main areas coloured,

use some alterate dot shading to
‘blend’ the colours and smooth out the
hard edges

Adding detail

Once you have got something that
looks roughly like what you want it
to, it's time to add some detail. The
best way to do thisis to use the ZOOM
opj e a part and edit it pixel >
entering ZOOM, use
option, or freehand to
various detailed parts
use ZOOM to enlarge
these areas. The most important thing
to_remember when you are in zoom
that you can't have more than
lours in the same character
quare, and one of these colours must
background colour. Adding the
etail is the most time consuming part
of creating a picture, and it's normally
best to break it up a bit, taking a break
now and again. Zoom is also useful for
tidying up those straggly ends and the
odd stray pixel.

r the

Anti-Alias

Anti-Alias or ‘getting rid of the jaggies”
as it is know in the trade, is probably
the most useful skill to master, espe-
cially when the pixels are so large on
the 64

When you draw on a computer,
anything other than horizontal or
vertical lines produces jagged lines. This
is called Aliasing. What makes things
worse is that on the 64 in multi-
coloured mode, these jagged lines are
magnified. These jagged lines show up
the most when you place a bright
colour next to a dark one. So white
on black produces the worst results.
The way to get round this is to put
an ‘in-between colour’ along the
border of the contrasting colours. This
reduces the contrast and so the
Jjaggedness. Things can be improved
still if two ‘in-between’ colours
are used, as this smoothes even more,
the transition from one colour to
another. Thats all there is to anti-
aliasing. Just this one technique greatly
improves the quality of your picture.
The best way to get to grips with
graphics is to experiment, trying
different colour combinations and
shading effect.

That just about wraps it up for this
issue. | will be imparting some more
of my humble knowledge to you in due
course.
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A short program to enhance the
capabilities of your 1541 disk
drive can make life so much
better.

By Fergal Moane

hen Microsoft designed

Basic 2 they seem to have

ignored a very important
peripheral: the disk drive. The drives
were an afterthought - slow, noisyand
little software support. When the CI28
came out, Commodore improved on all
these points with Basic 7 and the 1571
With the 4K chunk at $C000 and a
little bit of system software, FM-Dos
attempts to create the Basic 7 disk
handling commands - even the
improved speed!

1) FM-Dos uses all the chunk of
memory from SC000 to $D0OO for its
commands. The code to handle the
extended basic s at S9EQ0,, with the
top of basic lowered to protect it. Make
sure that variables or code do not
corrupt FM-Dos or you can say bye-
bye to your program.

2)FM-Dos was really designed for
the Basic Programmer who dabbles in
graphics or machine-code. As $C000-
$D000 and most zero page locations
are occupied, it will seem less attractive
1o the machine-code programmer, but
the turbo may still be useful. Note that
interrupts are not used - programs
using them will work correct

An alphabetic summary of the
commands follows. Note that some

commands have duplicates - these are
for convenience and function
identically.

BLOCK LOAD

Syntax:  BLOAD,  “filename”
8,0,address

Loads a block of memory from disk.
Address should be an address from O-
65535 where you wish the data to be
loaded into. This command sets Basic
pointers correctly, unlike LOAD “file-
name”,8,1. The machine-code should
be relocatable if you specify a load
address.

BLOCK SAVE

Syntax: BSAVE, start, end, “filename”,8
Saves the block of memory from start
to end to disk. The start and end

addresses should be greater than each
other. Add one to the end address that
you want to save for the last byte to
be saved properly.

BOOT

Syntax: BOOT “filename”

Loads a Basic program from the current
disk and automatically executes it
Machine code that is called by a Basic
line will function correctly. BOOT "+
will Ioad and run the first program on
the disk. It is the approximate equival-
ent of pressing SHIFT/RUN STOP.

DISK APPEND
Syntax: DAPPEND “flename
Appends the Basic program “filename”
1o the program currently in memory.
The line numbers should not conflict
in the two programs or problems could
occur. Use the LIST command to check
before the append. Note that this is
a memory append and that nothing is
appended on the disk. It should not
be confused with the append mode
used for sequential files in CBM DOS.

DISK CLOSE

Syntax: DCLOSE

DCLOSE terminates all communication
with the disk drive and returns 1/O to
normal. It should be used at the start
or end of a program which deals with
disks. You should not use this command
to close individual files after writing -
they should be closed with the CLOSE
command.

DISK ERROR STATUS

Syntax: DERR

This will output the disk status error
message at the current print position.
Itis a fast command and so should be
used after every disk access without
much slowing effect. Use the list of
error messages in the manual to
determine the cause of the error.

DISK DIRECTORY

Syntax: DIR

DIR reads the disk directory and prints
it to the screen. No memory is cor-
rupted by this directory command, and
control will retum to your program
after it has been read.

DIRECTORY

Syntax: DIRECTORY

DIRECTORY s merely the expanded
form of DIR. See above for an
explanation.

B ON THE DISK

DISK COMMAND

Syntax: DISK “command”

Opensa channel and sends a command
to the intemal DOS in the drive. It
replaces OPENIS,8,15 with something
more memorable. See your disk drive
manual for the multitude of commands
that DISK opens up. DISK without a
command will display the disk status.
DISKS will display the disk directory.

DISK LIST

Syntax: DLIST “filename”

DLISTis potentially the most usefuicom-
mand as it lsts a Basic program without
actually loading it into memory. Listings
can be examined with another program
in memory without corruption. This has
many uses and lines can be

from a program by DLISTing it, pressing
RUN/STOP to stop the listing and
pressing RETURN over the required
lines. Note that this will only work for
Basic programs as it de-tokenises the
text. Use SLIST for other filetypes.
DLIST"S" lists the disk directory.

DISK LOAD

Syntax: DLOAD “filename”

DLOAD eliminates the need for obs-
cure 8 suffixes. It functions in the same
way as the ordinary load command
except the device defaults to disk
instead of tape. Note that a filename
is always required, even if it is only “*".
DISK  OPERATING  SYSTEM
COMMAND

Syntax: DOS “command
Accesses the disk operating system in
the disk drive. It functions in the same
way as the DISK command.

DISK SAVE

Syntax: DSAVE “filename”

Saves a program to disk. It operates
in the same way as the ordinary save
command, except no 8 is necessary. If
you want to replace a file, use the
syntax DSAVE"@O:filename”. See
REPLACE for an altemative method.

DISK VERIFY

Syntax: DVERIFY “filename””

Verifies an existing program on disk
against the one currently in memo
This is useful to check for errors after
aDSAVE, but errors with disks are very
uncommon.

FUNCTION KEYS

Syntax: KEY
KEY initialises the FM-Dos interpreter
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and sets up the functions keys for the
following definitions:

If these settings clash with your
programs, RUN/STOP and RESTORE
will switch off the functions keys, but
not FM-Dos. KEY will then restore the
function key afterwards. The function
keys do not use interrupts and should
be completely compatible with any
program thatalters the HIV. F3 is useful
asyou can call up a directory and cursor
up to the filename and type DLOAD.
This saves you having to remember the
correct filename.

QUIT FM-DOS

Syntax: QUIT

Exits FM-Dos leaving programs and
memory intact, but the interpreter
inaccessible. SYS 40908 will re-enter
FM-Dos. If you want to execute other
programs, you are advised to switch
your computer off and on again to clear
FM-Dos from the memory.

REPLACE FILE

Syntax: REPLACE “flename

Replaces the Basic file specified with
the new program currently in memory.
This is useful in updating programs
REPLACE does not trash disks, as t uses
the safe form of save with replace.

TURBO OFF

Syntax: OFF

This exits the FM-Dos disk turbo and
retums to normal speed 1/O. A mes-
sage s given to confirm this. This is
useful if the FM-Dos turbo clashes with
your own programs, or a commercial
protection scheme. See the TURBO
command for details of the FM-Dos
turbo.

TURBO

Syntax: TURBO

TURBO enables the FM-Dos turbo. It
loads at approximately 10 times the
normal speed at around 4K per second
This equals the 1571 in its top Burst
Mode transfer speed. Any commands
possible (DLOAD, BOOT, BLOAD etc |
will attempt to use FM-Dos turbo if
it is enabled. This results in greatly
descreased loading times for ail these

commands. It will work with all PRG
files, Basic or Machine Code.
Remember not to load programs that
will overwrite FM-Dos or a crash will
oceur. The screen is blanked during
loading to increase speed. FM-Dos
turbo should be disabled with OFF or
F7 if conflicts with other loading
systems are likely to occur.

DISPLAY FILE

Syntax: TYPE “filename.fletype”

TYPE is roughly equivalent to the Ms-
DOS TYPE command. It will attempt
to display a file onto the screen. All
characters are printed, so some files
may look very messy. This is because
of control codes. Its main use will be
the displaying of sequential wordpro-
cessor files. Use the letters below for
filetypes:

P - Program (PRG)

S - Sequential (SEQ)

L - Relative (REL)

U - User (USR)

Hopefully, FM-Dos will help you
maximise the speed and versatility of
your disk drive.
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ON THE DISK

slanted italic characters and so on.
Below, | have gathered some of the
control codes used in a raw GEOS text
tile.

ASCII CODE ACTION

14 UNDERLINE ON.

15 UNDERLINE OFF.

18 REVERSE ON.

19 REVERSE OFF.

24 BOLD ON.

25 ITALIC ON.

26 ‘OUTLINE ON..

27 RETURN TO PLAIN TEXT

GEOS font files are stored as VLIR
(variable _length indexed record) files
with a GEOS file type of FONT. Each
VLIR file uses an indexed block to point
toatotal of 127 individual records, each

Geos Fonts

Another 4 fonts are provided in
this month’s issue of CDU for
users of the GEOS package.

By Brian Sedgebear

n Jaunary's edition of CDU we
provided the first 4 of 12 new fonts
for users of the GEOS package. This

issue sees the next 4. (Western,

Scripture, Dingbats and Feathers).

Now as promised | will go into a
little more detail on Geos, dealing in
this issue with how character style, font
control, font size and also font file
structure operate within Geos. Even if
you do not use Geos you may find this
method of font control interesting for
any of your software.

In ‘GEOS with the exception of
BSWS, which is memory resident and
often referred to as the system font,
the fonts are loaded individually from
disk when required, and are stored in
the application memory from $0400 to
$5fff. A font in GEOS terms is a group
of character sets of different point sizes
but in the same letter format. A
character set in tum is a group of 96
individual characters (97 in the case of
BSW but don't ask me whyl) all in the

same point size or height but they can
be different widths to allow propor-
tional print. The point size is the height
in pixels of the character and is 1/80th
ofan inch. Geos identifies each of these
fonts and characters sets by its own
unique font identity number (Font ID).
The font ID is 10 bits long, bits 0-5
forming the point size and bits 6-15
forming the font number. This font ID
must never be the same for any two
character sets and fonts or GEOS will
not know where to look for the
relevant character data. GEOS embeds
this code in the text file in the text buffer
of the application at the appropriate
point for changing font.

‘GEOS also has the capacity to use
different styles like bold, underline and
outline with any font. GEOS does this
in a similar way as font changes, by
embedding the correct control code for
a style change in the applications text
buffer at the point where the change
must take place. Itis important to know
that GEOS does not need a new
character set to produce a new style
but, as in the case of bold text simply
makes each character one pixel wider
when itis sent to the screen or printer.
The same technique is used to produce

of which can be unused, or of variable
length.

Each record can therefore be used
1o store one character set within the
font. Geos works on the basis that in
font files record one will contain the
one point character set, record two will
contain the two point character setand
so on. If the pointer is set to S00,FF
then no character set in that size exists
in this font. The font directory entry
is formed as follows.

Index Track and Sector.
Filename.

Header Block Track and

Date and Time (Y,M,D,HMIN
in 24 hour format)

Looking at bytes 21-22 in the font
directory entry above we can find the
location of the header block. Geos uses
this block for general information about
the font including the font ID codes,
icon data, author's name, desktop info

ind so on. The header block format
for a font file s as follows.




REMARKS.
24 Icon dimensions.
567  lcon data.
77-92. Fontname for desktop info
96-127 use.
Size in bytes of each charac-
ter set from smallest to larg-
est padded with O's
128-129 Unique font ID code.
130-159 Font ID for each character
set, from smallest to largest
padded with 0's.

Looking at bytes 34 of the font
directory entry we can see the location
of the font INDEX block. This simply
tells GEOS the start of each record,
orin the case of fonts the start of each
character set from smallest to largest.
Finally we come tothe first block of
each record (or character set) which
gives GEOS specific information about
the particular character set that follows.
This block s laid out s follows.

BYTE. REMARKS.

o Underline position on
character.

12 No.of bytes long

3 Font size.

4 Pointer to start of character
width table.

6 Pointer to character data.

Usually from about 8 to about 200
we will see the character width data
which adds the width of the latest
character onto the previous total.

Usually following this will be the
character data.

Well that will give you a good start,
1 hope in the operation of how GEOS
fonts work and using a disk monitor
you will be able to look at how one
of the GEOS fonts is constructed.

Input Drivers

Now we will take a quick look at Input
Drivers in the GEOS operating system.

Berkeley Softworks have provided
us with an impressive array of input
drivers enabling anything from a
lightpen to a mere joystick to be a
flexible input tool. The input driver file
is used to form the link between the
input device and the GEOS operating
system. It i vital to provide this link
50 that almost any input driver can be
accommodated by GEOS without
changing the operating system, but by
simply loading a new input_driver.
GEOS loads the input driver file nearest
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the beginning of the desktop into an
area of memory starting at SFES0. A
new file can be loaded to overwrite
the old one at any time the user

Mouse X Position
Mouse Y Position

$84BA-BB
$84Bc-BD

requires a new input device. The input
driver is divided into three main
routines which GEOS can call, the first
with a vector at SFESO is a routine
called when the driver is loaded to
initialize any local and globe variables
used. It can also be used to initialize
the actual input device. The second
routine pointed to by a vector at SFE83
is used to slow the mouse down and
is called whenever the user clicks on
amenu o icon. It basically reduces the
speed and or acceleration so that the
pointer does not skate off the edge of
the menu when the input device is
moved slightly. The final routine has its
vector at $FEB6 and is the control
foutine and is called at each interrupt
to update the mouse position and
check the status of any input buttons.
GEOS has global variables which are
used to control the position of the
pointer ect, the four most important
variables are the two byte (word) used
for the Xposition of the pointer, the
Yposition of the pointer, the button flag
and the control flag which we will look
at next. There are also some other
variables which are mentioned at the
end of this article with a brief descrip-
tion of their use. The button flag (also
called the mouse data flag) is set to
a negative value if the fire button is
released and to a positive value if the
fire button is pressed. The control flag
(also called the pressflag) has two bits
of importance, bit 5 (mouse bit] is set
when there is any change in the button
position and bit 6 (input bit) which is
set if there is any change in the input
device since the last interrupt. The
routine for slowing the mouse when
on menus is not usually required when
devices such as mice and light pens are
used.

There are some additional global
variables which are very useful which
can be loaded with vaiues during the
drivers initialization routine or changed

Uppermost vertical position of pointer.
Lowest vertical position of pointer.
Furthest left pointer can go.

Furthest right pointer can go.

by the preference manager. These
variables are particularly valuable for
input devices which are not propor-
tional, like the common joystick. These
variables are the maximum mouse
speed, the minimum mouse speed and
the mouse acceleration which is used
to control how fast the mouse moves
to its maximum speed. The input driver
routine must make use of these var-
iables when calculating the mouse X
and Y positions.

The address for the Input Driver
variables is given in the table below.

The driver need know nothing
about the final four variables, | included
them to show you that you need not
limit the X and Y positional values.

1l leave it to you to discover how
the input driver file is constructed,
suffice it to say that it is vaguely similar
to the Font file but has a GEOS file
type of 10.

Icon Control

Icons and menu's are one of the most
important things to understand in
GEOS and provide a very powerful user
interface. GEOS uses tables of data
called Icon tables to set up an icon for
display on the screen, GEOS only uses
one routine for controliing icons. These
icon tables tell GEOS where to put the
icon, how many icons to display, the
size of the icons and where to go if
the icon is clicked. GEOS is told where
the required icon table is by loading
the start addess into the word at $02.
Then a call to the Dolcons routine in
the GEOS kernal at SCISA willnitialize
and display the icons in the table.
Clicking on one icon may cause a new
table to be accessed in the same way
and display a new set of icons.



The table is laid out as follows, the
first byte of the table tells GEOS how
many icons are to be displayed using
this table. The next three bytes tell
GEOS where to place the mouse after
the icons have been displayed, X
position followed by Y position. This
is useful if you want to place the mouse
over the default icon. Then the indi-
vidual icon data follows with icon one’s
entry beginning with the pointer for
the start of the lcon graphics data for
icon one in word form. Now comes
the X position of the icon in bytes (0-
39) followed by the Y position i pixels,
these refer to the top left comer of the
icon. The width in bytes and the height
in pixels are next, but are stored on
the same byte, eg. | byte wide and
12 pixels high = 112. Finally we must
tell GEOS the pointer for the routine
which must be called if the icon is
clicked, this routine is called the service
routine. The data for icon two, if there
is one, follows. The service routine can
do anything it wants without restric-
tion and simply ends with an rts. When
an icon s clicked GEOS will make two
pieces of information available to a
senvice routine. In byte S02 it will store
the number of the selected icon and
in $03 it will store the value $00 for
asingle click and SFF for a double click.
The point of these bytes, if you are

wondering, is to allow two icons to_

direct control two one service routine
if their requirements are similar, and
for the service routine to know which
of the icons was selected. Also the
double click principle means that each
icon can have two meanings as used
in Geopaint. There is one final global
variable used with icons and it is at
location $84B5. Bit 7 of this variable

if set tells GEOS to flash the icon when
itis selected, like the undo in Geopaint.
If bit 6 and not bit seven is set then
the icon is inverted by GEOS when

00 00 FF

00 00 00 FF
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selected like on the desktop files. If
neither bit is set then GEOS will not
give any visual indication of selection,
butif required the service routine could
give an audible indication.

Finally, but by no means the easiest
bit for me to explain, we take a look
at the icon graphics data and how it
is stored. If you have never come across
this method of bit map storage before,
then | hope my explanation is under-
standable. All bit-mapping graphics in
GEOS are compacted in a way
designed to save memory space and
also reduce disk access time for loading
such data. An icon is bit mapped
graphic and is therefore compacted.
GEOS compacts data in the count bit-
map pair format using three different
methods, | shall call them sub-methods
from now on. In the first sub-method
which is idennﬁed by the count data
byte beir 0 and 127, the
countbyte(ells GEOS how many times
to repeat the following bit-map byte
before continuing. The second sub-
method, which is identified by the
count of a value between
128 and 220, tells GEOS to use the
following amount of bytes (quantified
by the count byte] as bit-map bytes.
The final sub-method uses a count byte
between 221 and 255 and tells GEOS
to use the following pattem data of
N bytes, where N. 77777 The amount
of times to repeat the pattem is in the
following byte and the pattem follow-
ing that in one of the first two sub-
methods.

To try a second explanation | have
drawn it graphically in figure 1.

Al this data is also scanned horiz-
ontally across the graphic starting at
the top left hand comer instead of the
cards the C64 memory uses, a way in
which | find screen data much less of
a headache. Of course if you want to
produce your own icons and don't
want to know how they are stored you
can use the icon editor and make life
easy. Finally a word of waming, as if
you develop an application for GEOS
Which does not use icons you must still
include the table and data for one icon
as GEOS always assumes you will use
at least one. Next issue we will
probably look towards the first menu
structure and | will be providing the
last 4 fonts.




Hashing It

he definition of 'HASH' in the
T Concise Oxford Dictionary has
got nothing whatsoever to do
with computers, 50 you may well ask
why this article is appearing in a
computer, and not a cookery, maga-
zine. Well the answer is this. To hash
something means, basically, to make
it smaller. Well that is the method that
is used in hash tables. First of all | will
explain exactly what a hash table is.

A hash table is simply a table,
holding the location where the data
is to be stored, calculated by using an
equation and performing this equation
on the data, the result of this equation
is called the HASH value. Effectively the
equation is making the data into a
smaller piece of information and usin
this piece to locate the original piece
in the array. For example:

Let's pretend we have an array
which has 10 spaces. We want to store
numbers which are in the range 1000-
2000, the has equation could well be:

HASHVAL=INT|(data/100}-10)

where data is the value we want to
store. This equation, for all legal entries
i.e 1000-2000, gives a result which is:

0=>result<=10

the result is between, and including,
0and 10

Inserting Data Into A Hash
Table

Now we have established what our
equation is, let's try to enter a few
values into the array. We shall enter
the following: 1900, 1000, 1600, 1500.

If you work out the HASH values
of the above you will find that they
are 9,0,6 and 5. So the number 1900
will be placed in location 9, 1000 in
location 0, 1600 in location 6 and 1500
in location 5. (See Diagram 1.0},

The computer would take hardly
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DIAGRAM 1.0
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any time to calculate the equation, so
data can be inserted into an easily
retrievable location almost instantane-
ously. So when you come to search for
your data, the same equation is
performed and the data is found, if it
exists, almost immediately. This all
sounds very good, but, unfortunately,

efficiently. | will demonstrate just one
of those problems now. What would
happenif | wanted to enter the number
1502 into the table above? The equa-
tion would retum the hash value 5,
but this location is already occupied so
I cannot use it again, without deleting
the current data. The answer is not so
easy to see, but quite obvious when
you know (what isn't?). The answer
is this, you have another field in your
array, making it two dimensional. The
field is called pointer and contains, as
it's name suggests, a pointer, this
pointer points to the next location in
the array which contains data with the
same hash value as the datain the same
Iocation as the pointer. The size of the
array hasto be increased and separated
into two parts, the HASH TABLE and
the OVERFLOW TABLE. (see Diagram
1)

The hash table should be about 10%

of the entire table, hash+overflow.
Now when we try, once again, to enter
1502 into_the table we can. The
computer first hashes 1502 and gets
the result, 5, it then looks at location
5, it isn't empty so it looks at the
pointer, which s 0. The computer sets
this pointer to the next free location,
the first location of the overflow table,
which is 11. Then the computer stores
the value 1502 at location 11. (See
Diagram 12). The next free location
then becomes 12, whenever another
collision occurs, location 12 will be
used

If we were to add another piece
of data which returned the hash value
5, then the computer would first look
at location 5, finding this to be
occupied, it would look at the pointer
of location 5, the pointer contains 11
so the computer would go to location
11 and look there, finding it is occupied
it would look at the pointer. The
pointer at location 11 is null, contains
zero, 50 the computer would make this
pointer equal to the next free location,
12, and store the data in location 12

If an efficient hash equation is used,
the one | have used is notat all efficient,
then the number of collisions, on
average, isless than 2, so the computer,
whilst searching, would only have to
look at a maximum of two records
before finding the required one.

Sorting A Hash Table
Before we go any further | want to
tell you one thing which you cannot
do with hash tables. You cannot sort
them, if you were to sort a hash table
then all the pointers would be pointing
to the wrong data and none of the
data would be retrievable. This is a bit
inconvenient, but the amazing search
speed certainly makes up for it

Searching For Data In A

Hash Table

To search for an item in a hash table




If you have ever wondered
how you can get 4 crocodiles
into a mini then this article
on Hashing is for you

By Steve Burgess

you must choose which field, if there
is more than one, is to be the key field,
this field is the one which is hashed
all the time, it is hashed when you are
entering data, searching for data &
deleting data, this field is the field by
which records can be accessed. Once
you have established which is the key
field you can enter data. Then you can
search for an item.

Let's say we have a massive dat-
abase containing the names & tele-
phone numbers of people we know.
The key field would be the NAME. If
| wanted to find the phone number
, | would enter Fred

and his number almost immediately
displayed.

The programming behind this is a
little more complicated. Itis correct that
the key field would be NAME, and the
name of the person needs to be
entered. The entered value is then
hashed, in the case of strings the hash
DIAGRAM 1.1
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equation would have to use the ascii
values of the characters or the length
of the string, and the computer looks
at the location indicated by the result
of the equation, if FRED BLOGGS is
stored here, then the telephone
number is displayed. Otherwise the
computer looks at the pointer field, if
itis zero then the name FRED BLOGGS
is not in the database, if it is a value
other than zero then the computer
looks at the location indicated by this
value, if FRED BLOGGS is stored here
they hey presto, we've found our man.
This continues until the data is found

orthe pointer is zero poi
is zero it means that there is no more
data with the hash value of the search
string, which means FRED BLOGGS is
not in our database.

Deleting Records From A
Hash Table

Another slight disadvantage with hash
tables is the difficulty one encounters
when trying to delete items from them.
There are a number of different
methods, which include re-arranging
the pointers to accomodate the dele-
tion, or having an array to store the
free location addresses. While these
methods may be ultra efficient, | prefer
to fill the deleted record with a null
value but to keep all the pointers intact.
When data is entered which has the
same hash value as the
previously deleted data,
then the space made
available by the deletion
is used

Imagine we wanted to
delete 1500 from our table
(see diagram 1.2), the
computer hashes 1500
and comes up with 5, it
then deletes the data but
doesn't touch the pointer.
That location is now free
10 have more data stored
in it. Let's add 1522. The
computer hashes and gets
5 as the result, it finds
that location 5 is empty to
it puts our new data,
1522, in that location.
Therefore you can read
the data, s if nothing had
been changed, without
the computer crashing.

HASH
TABLE

OVERFLOW
TABLE

DIAGRAM 1.2
[ADDRESS | CONTENTS | POINTER |
1000 NULL
EMPTY NULL
EMPTY NULL
EMPTY NULL
(ZNULL |
1500 1
1600 NULL
EMPTY | NULL
EMPTY | NULL
1000 | NULL |
EMPTY. NULL
1502 NULL
EMPTY_ NULL
EMPTY NULL
EMPTY NULL
EMPTY | NULL
e —— ey~ wu |
Using The Program

Load the program by typing Load
“Capitals”,8 or use the menu. After a
short delay you will be presented with
amenu:

1.ADD RECORDS
2.SEARCH FOR RECORD
3.DELETE RECORD
4.END PROGRAM

The reason there is a delay just after
running the program is that the
computer is reading in the data, which
is a lst of countries and their capitals.

You can add your own countries,
if you want to, by selecting option 1.

If you want to search for a capital
of a country you select option 2, you
will be prompted to enter the country
name and the capital will then be
displayed.

If you want to delete an item from

and then asked if
record will then be deleted, but if you
rerun the program it will reappear
because the data is stored in DATA
statements.

To end select option 4.

Well that's it, the possibilities for hash
tables are endless. | hope you can find
a way to use them which will be of
some benefit to you.




ith regard to the graphics
facilities of the Commodore
64, sprites are undoubtedly
the most versatile. For most applica-
tions the eight sprites provided as
standard are adequate. However, there
are various other programming projects
in which this poses a rather annoying
restriction. If you are not familiar with
the workings of “raster-scan” graphics
then you will face a problem, one that
is increased considerably if you have
a limited understanding of machine
language
It is for this reason that | have
programmed “Multi-sprite”, the most
versatile multiple sprites system com-
mercially available for the Commodore
64. Many readers will have seen one
or more programs that fall in the
category of “infamous 64 sprite extra-
vaganzas”. The sortof thing | am talking
about is the display of 64 men,
mindlessly running across the screen.
These programs introduce the concept
of more than eight sprites but, like the

“Commodore 64 Programmers Refer--

ence Guide”, they provide no details
of how to create more than eight
individually controliable sprites.

rogram on the disk will allow
up to twenty-four sprites to be posi-
tioned, coloured, expanded and s on
completely independently of each
other. Even the priority that a sprite
has over character data can be differed
for each of the twenty-four sprites. As
an optional extra you can have sprites
in the upper and lower borders. When
using more than eight sprites the
program also allows you to cure the
vertical wraparound of sprites that you
may have experienced i the past using
this technique. You can also choose
from a range of border and background
configurations.

Although each sprite is able to be
controlled individually, you must
remember that there are, essentially,
up to three blocks of eight sprites.
When using 16 sprites there is one
division vertically and thus two blocks,
and with 24 sprites there are two
divisions and three blocks. These

26

An easy to use Sprite Utility that
allows up to 24 sprites to be
programmed independently of
each other

By Jason Finch

-

tThe most versatile Meltiple
Sprites SYstem commercialiy
iiable for the Commudoretd

Coding and design by Jason Finch

divisions are not visible but suffice it
to say that any one sprite from a
particular block of eight should not be
moved vertically beyond the boundar-
ies specified by the position of the
vertical spits. There is, however, an
exception which is documented later
on. There are only two general rules
that should be adhered to when 24
sprites, and thus two divisions, are
being used (1 shall call these divisions
DI and D2). The rules are that D2 is

BULIL

SPRITE

SYSS1i008,"PRT" ;n.p

an offset from DI and has a minimum

value of 32 pixels, and that DI + D2
must equal no more than 149. You
should also remember that when DI,
the first division, has a value of zero,
it will lie about three lines into the main
screen.

Each individual characteristic of a
sprite is changed by a set of simple to
leam three letter commands. To pre-
vent the computer’s interpreter being
slowed down by having to search for

This command 3S110wsS Yyou to change the

sStatus of priority.

1f the piraneter

given is 3 One then any character data
will be displayed ‘above’ the sprite.

a2

Press Rtﬂ!!g to conti
key to toggle priorities.

fue or



Extended BASIC recognition characters
(such as the ‘at’ sign or exclamation
mark) and to leave as much memory
free as possile, | have used a simple
method for carrying out the instructions
to control the sprites. You simply type:
SYS51000, “<commands>" Xy -
where 'x’ and 'y’ represent parameters
needed by the program. If this method
becomes tedious, | may provide an
update that would allow COMMAND,
Xy, y to be entered directly without the
need fora SYS call. This will only happen
though if | have a great number of
requests (send any to me via my
problem page). | have also structured
the program in such a way that each
command s as easily accessed from
your own machine code programs as
it is from BASIC. The commands and
their meanings together with necessary

Multi-Sprite
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Programming Projects uyou may
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if you have a

limited knowledge Of machine language.

parameters are lsted below. For details
of how to call each from machine code
you should consult the program ‘M-
S TECHNICAL' on the disk. This
program will also inform you of the
locations that you should “PEEK” to
read the position, etc of any of the
sprites.

INT initiates the necessary inter-
rupts to provide you with up to 24
sprites. It takes no parameters. Along-
sideits main function the command will
resetall positions, colours, pointers and
soon for all 24 sprites to a default value
of zero. The characteristics of the
standard eight sprites are then copied
into the routine’s stores. The screen
format will also be reset to standard

el s

configuration and no extra sprites will
be provided. When the routines are in
operation the normal POKE commands
associated with both sprite manipula-
tion and screen colour changes cannot
be used.

‘OFF" is the opposite to ‘INT,
switching off all interrupts. It also takes
o parameters and should be used any
Input/Output devices are accessed.
This will restore the standard screen
configuration of a border around the
entire screen and will limit the number
of available sprites to the usual eight

until the “INT” command is used again.

“FOR" sets the screen configuration
with regard to border and background.
It takes one parameter which must lie

to continue.

between 0 and 4. Any higher value will
result in an illegal quantity error being
generated. A value of zero sets the
standard_configuration. A one will
allow sprites in the border, 2 provides
a ‘wide’ screen, 3 does the same but
with sprites in the border, and 4 creates
a'long’screen effect, again with sprites
in the border. All the routines allowing
border sprites cater only for sprites in
the upper and lower border regions.
Then using border sprites, ensure that
location 16383 always contains a zero
(POKE 6383,0). This is due to the bug
i the Video Interface Chip that enables
such efects 2 sries the border.
allows you to change

the colour of ihe border, background
and ink. It therefore takes three
parameters, each of which must lie
between 0 and 15. They are the border
colour, background colour, and the
cursor colour, e

" is used to alter the physical
position of any of the 24 sprites. It takes
three parameters which, in order, are
the sprite number (0-23), the horizontal
position of the sprite (0-511), and the
Eiglpmin (0-255).

" changes the colour of a
specified sprite. It takes two parame-
ters. These being the sprite number (0-
23) and the colour (0-15) respectively.

“S12" allows you to change the
horizontal and vertical expansion of a
sprite. The first parameter is the sprite
number and the second is a value from
0 to 3 which indicates the expansion
required. O means no expansion, 1 is
horizontal only, 2 is vertical only, and
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3 is both combined.

"ENA” enables (or disables) a sprite.
Ittakes two parameters - the first being
the sprite number and the second
being either a zero or a one. A zero
switches the sprite off and a one
switches it on.

“PRT" changes the priority that a
sprite has over character data. lts two
parameters take the same range as for
“ENA" but here, a zero indicates that
sprite data has priority and a one allows
any character data to have priority.

“MUL" is another on/off command,
this time associated with multicolour
sprites. It takes the same range parame-
ters as for the "ENA” command. A zero
as the second parameter switches
mutticolour mode off for that particular
sprite and a one switches it on.

“CLI" sets multicolour register one
10 a specific colour for one of the three
blocks of eight sprites. It takes two
parameters — the first between 0 and
2 inclusive indicates the block number
and the second indicates the colour
and must lie between O ar

A2 i the same 28 "Cit”
changes the second multicolour reg-
ister for the defined block

“POI" again takes two parameters
and is used to change the sprite block
pointer. In other words the block of
64 bytes that the computer should read

to get the information for the sprite’

definition. The first parameter is the
sprite number and the second is the
block number.

“BKP” allows you to instruct the
computer to change the base address
from which the sprite pointers are read.
Usually this is 2040. This command,
directed towards the more advanced
programmer, takes one parameter that
falls between 0 and 65535. Most
addresses will never usually be used
for the base address of the sprite
pointers but there are a few. As | hope
you would appreciate, whenever
thanging the sprite block pointers the
computer uses the value stored by this
command (a default of 2040 is set
when the “INT” command is used) and
50 if you have set an ivalid number
the computer may crash. For example,
if you have set the base address to zero
then if you were to instruct the
computer to change the pointer of
sprite zero, the value would actually
be written to address 0 in the com-
puter's memory — this would almost
certainly cause the computer to lock

FH%

AL
A

£ ® of sSprite

SY551808,S12" . n.p

Combining HOth vertical and horizemtal

conponents of expansion,

This command

changes the visible size of a sprite.

Expansion given

b
; pﬁk 1 onliy »
oth @-n. and vert.

ntal onl

Press a number from = 10 chan: the
expansion Or press nfrﬁn 2o continue:

upl The value given should actually be

one less than the desired value. So, to
change back to the default base
address you would give a value of
2039.

ADD" takes one parameter and
enables you to add a further eight
sprites up to a total of 24. It takes one
parameter which indicates the position
of the vertical spit that has to be
created to allow more sprites. If adding
to produce sixteen, the parameter
assumes the value for the first and only
split and has a range of O to 149, If
adding eight sprites to produce a total

of 24 then it assumes the offset from
the first division for the second division.
If the first division is 117 or more (ie:
50 that if positioned with a minimum
offset the second division will be out
of the range outiined earlier) then an
error will be created. If this is so, then
the first division will have to be moved
using the “DIV" command described
below. It is important that you
remember that values associated with
commands like this do NOT represent
the actual position of the spiit. One
further note on the positioning of
divisions, with any of the three formats

I9DY-: Screen colours
SYSS1868,“UDU~, x,v.c
Threes COMPONSNtS Ccan be altered using

This
colour,
colour.

command .

Prcss RETURN to co
for a demonstra

They are the bdorder
background

colour ana cursor

ntinue or any other
ation



allowing border sprites, the maximum
range should be reduced from 149 to
no more than about 130. If you do
increase it then a lot of flickering will
occur which cannot be rectified by the
timing command below.

“REM" is the opposite of “ADD",
removing elgh( sprites down to a
minimum of me usual eight. It needs
no parameter

BN i the command used to alter
the vertical position of existing splits
If using 8 sprites then this routine is
irrelevant and will generate an error
when called. When using sixteen the
routine takes one parameter, the
position of the only division that will
be present. When 24 sprites are used,
the routine takes an extra parameter.
The first being the position of the first

ON THE DISK

allow sprites 3, 11 and 19
asprite from block zero and duplicating ~ controlled separately again if they had
it in both blocks one and two. Using  previously been defined as common.
the command with a second parameter  Repeating the command with th= same
of one and then again with a parameter ~ parameters would then reverse this
of two (assuming the same basic sprite  action. You should note that  this
number] can be used to create the same  command should be used before the
effect. With any arrangement, only one  sprite characteristics (expansion,
of the sprites is visible at any one time  colour, etc) are set up.

allowing, for example, a game using That about covers all the commands
twenty-four sprites to have six sprites and the details that you need to
in the upper section, six in the middle ~ operate the program. Just now a short
section with two (the player and his  summary of the command names: INT,
Wweapon) common to both of the latter  OFF, FOR, VDU, POS, COL, SIZ, ENA,
blocks, with a further eightin the lower  PRT, MUL, CL2, POI, BKP, ADD, REM,
section that could be used for scoring, DIV, TIM. On the disk you will find
etc. Usually as one sprite is moved over file “M-S SAVE/REL” you can save the
the split into the next block it disap- code to your own disk and, despite
pears or takes on the form of the the code being rather long (49152
corresponding sprite in the g block 51287 indl), you can change the start

athree will merge the latter two, taking

for the second. Both forms of the
command require parameters that fall
within the correct ranges that |
described earlier.

“TIM" is a specialised command
thatisassociated with timing loops that
are necessary to avoid small flickers that
occur at the position where border
colour changes to background colour
andvice versa. Usually these flickers will
not occur unless sprites fall near the

. Using this technique employ-  address to which it loads. Not quite
ing common sprites) it is possible to as simple as it sounds, for the computer
produce high resolution sprites that  will also amend the code as it goes
have two colours vertically. This can be  so that it will execute correctly at your
used in titling but is not practical for  chosen address. For this reason the
moving objects. Now back to the saving of code unfortunately takes a
purpose of this command because you  considerable while longer than the
may not want a colour split or some-  simple save. If you have a machine code
thing similar to occur. With the “COM”  monitor and do not wish to relocate
command the sprite will appear to the code and you have an impatient
move continuously down the screen  streakl) then | suggest you use that to
with no flickers (the BASIC demo has save the code. The program, “H-S

generally need to be found by triak-and-

error. The routine needs two parame--

ters, eachinthe range 1 to 20, although
you' should never really need a value
of more than about ten. The first is the
timing loop at the top of the screen
and the second s the timing loop at
the bottom of the screen. For reference,
the default values are 4 and |
respectively.

“COM" takes two parameters and
is a very powerful command enabling
‘common’ sprites. It effectively creates
a double of one sprite from one block
and places it on one or more other
blocks. Every time the sprite from the
lowest block number (zero is the
uppermost on the screen) is
coloured, etc, then so is its double in
the other blocks(s). The first parameter
is the basic sprite number. There are
eight possible sprites fnezch block and
hence this value must be between 0
and 7. The parame(er is the
block selector and has a range of 1 to
3. A one will take a sprite from block
zero and create a double in block one.
Atwo will take a sprite from block one
and create a double in block two, and

an example of th dinaction). TECHNICAL”, is for other machine
By adding 128 to the parameters to code programmers who may wish to
produce a range of 129-131 inclusive,  use the routines from within their own
you caninstruct the computer totoggle  programs. Upon RUNning, it will list
common sprite status. For example to screen or printer all you need to
with the first parameter as a three and  know for calling the routines from
the second as 131 the program would machine code.

MULTEL
SPRITE

-
EVSS1688, "ML .n.p

This sSinply allows you to decive
whether 3 sprite is a multicolour one
or a3 high resolution one, having just
one colowur. ;

Press RETURN to continue or

any other
key for a demonstration
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Directories

Gain a better understanding
into the workings of the
directory and it’s related tracks
By Jason Finch

e disk directory is possibly the
' most important part of a disk,
tellng the drive, and indeed the
user, what sort of file a program is,
how long it is and, more importantly,
the program name and where to find
it on the disk. The directory, despite
storing all this data for up to 144 files,
remains an extremely manipulative
feature of a disk. Once you have
mastered the art of reading individual
sectors from the disk - and witing
them back without losing the whole
lot - this manipulation becomes
increasingly easier.

First though | shall explain some
“disk basics” to ensure that | am not.
confusing you any more than is neces-
saryl Each disk is divided into 35
concentric rings, or tracks, with each
track containing from 17 to 21 sectors

track 1 s the outermost and contains
21 whilst track 35 is the innermost,
containing only 17. For a complete list
of the number of sectors of each track
consult your disk drive’s manual. Each
sector contains 256 bytes of data. With
the correct knowledge the user can
examine and/or alter any byte from any
sector of any track on the disk. The
directory is located on track 18,
beginning at sector zero. Although
each disk theoretically contains 683
separate sectors the directory track is
not available for general usage and so
we are left with 664 sectors - or blocks

free.

The BAM
No, ithas absolutely nothing to do with
those words that light up your tele-

vision screen when the Joker gets
kicked in the face by Batman. It is
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merely the abbreviation for Block
Allocation Map - the most important
part of the directory track, and indeed
the disk - more important than the files
themselves. “Don't be stupid” | hear
you cry - but it's true. Without the
BAM, each time you saved one file you
would probably overwrite another. The
BAM keeps track [sorryl) of the status
of each of the 683 sectors on the disk

recording which are free and which
are used. Without it the drive wouldn't
have a clue as to which sectors could
be written to. | have never seen the
BAM data explained fully so after some
investigation | can provide you with as
detailed an explanation as you will ever
need - or want!

Itis found on track 18, sector 0 and
it occupies 140 bytes (4 for each of the
35 tracks on the disk) beginning at the
fifth byte. While we're here | should
mention that immediately following the
BAM is the header and disk ID infor-
mation. But back to the BAM. Each set
of four bytes is made up as follows:
the first byte is a “checksum” and it
keeps record of not which, but how
many sectors are free on the track to
which it refers. The next three bytes
inform the drive of which particular
sectors are free. The rest requires a bit
of detail and is easier to understand
if seen graphically, and so | have written
a program to do just that. Details are
provided later in this article of how to
go about loading it. Suffice it to say
that you will be able to read, and alter,
the BAM yourself if necessary without
t00 much hassle. Just remember,
though, that the BAM is updated every
time a file is saved or the disk is
validated.

Byte by Byte

The first two bytes of any sector
represent pointers to the next track and

Explained

sector to be read. If the track pointer
byte (ie: the first byte of the sector]
is a zero then the end of the file (or
directory) has been reached. If this is
50 then the sector byte informs the Disk
Operating System of how many bytes
in that sector are actually used. Thus
if you were to examine the first two
bytes of track 18, sector 0 you would
find that they were 18 and 1 respec-
tively, telling the drive to read track
18, sector I next. Thisis the only instance
on a disk where sectors are read
consecutively — elsewhere on the
directory sectors are chained in steps
of three and on all other tracks in steps
of ten. This system is common to all
sectors but here we shall concentrate
specifically on those on track 18 - the
directory.

Sector zero s special, storing the
BAM and the disk header and iden-
tification code information. We shall
deal with these later. Let us deal now
with sectors containing the information
conceming individual files. Each block
of 256 bytes in the directory consists
of eight entries, each of 32 bytes. These
represent the following:

not used (unless first

Bytes 0-1
two bytes of block)

2 file type ($81=S equen-
tial, $82=Program
$83=User, $84=Relative)

34 track and sector where
file s located you could
use these to examine a
file from within another
program.

5-20 filename (ASCI codes)

21-29: not used

30-31 blocks used by file in

LO/HI format. for files
under 256 blocks use
byte 30
You can access these bytes by using
a disk editor, but what happens if you
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want to access them from within a
program. For example you may want
aword processor to check whether or
not a certain file is sequential. So why
not do it yourself with the aid of the
drive’s direct access commands? All
necessary details are provided below
and in the accompanying progress
First you must always open the
drive’s command channel and one to
read and write to a buffer (in that
order); all communications between
you and the drive will be via this buffer.

OPEN 15,8,15: OPEN 8,8,8,"*"

Then use the ‘Ul command to read
a specific block into the buffer. Note
that if you use the B-R command then
data will be corrupted as the first byte
of the block is used as a byte count:

PRINTIS, “U1 80 181"

In the above command, the ‘8" repres-
ents the buffer channel, the ‘0" the drive.
number, the ‘18" is the track - the

directory - and 1" s the sector. That
sector is then read into an internal
buffer. You should then use the ‘B-P
(Buffer Pointer) command to access
whichever bytefs) you want:

PRINT#IS, “B-P: 8" B

where ‘B’ represents the byte number
(0-255). So now you have seen how
to open the necessary channels, read
a sector of the directory containing
information about up to eight files,
store it in the buffer and to instruct
the buffer pointer to look at one byte
of your choice from that sector. To read
this byte use the following:

GET#8,AS: IF A$=—— then
AS=CHRS(0)

‘The latter statement is necessary in case
the byte is a null (S00). A length of

characters can be read using a simple
FOR..NEXT loop. This is the method
for reading the filename. When reading
the size, type and location of  file use
N=ASC[AS) and remember that the
check for a $00 byte is still necessary.

When you wish to change any
information within the buffer, simply
point at the correct byte using the
Buffer Pointer command and then:
PRINT,AS;

If you have altered the entire buffer,
point at byte zero before writing
information back. The semicolon (;} in
the above example is vital - should you
forget it a carriage return will be
written. This can be especially annoying
ifyou have changed a file type because
the carriage retum byte (SOD) will
overwrite the start location of the file.
Once you have written back the
information to the buffer, either as
single bytes or as a string of up to 255
characters, it is essential that the first
two bytes are the track and sector
pointers to the next sector. It is only

Teack 40, SECTOR L Byves 8-31>

press any ey 1o continue.

necessary to rewrite them if they have
been changed, of course:

PRINT#8, CHRS(TRACK];
CHRS(SECTOR};

You can then transfer the information
from the buffer to the disk using the
‘U2’ command, the opposite of ‘UI".
(The B-W command has the same
problem as B-R) The channels should
then be closed, buffer first:

PRINT#I5, “U2 8 0 18 1": CLOSE 8:

CLOSE 15

The ‘U2’ command assumes the same

parameters as U and could equally
iave been written

PRINTHIS, “U2°

; 0;18; 1

Now that you know the exact proce-

dure we shall perform some experi-
ments! Make sure you have an old disk
handy - jut on the off-chance that you
make a mistake. Experimenting on
valuable disks, even when you are sure
you know what you are doing, can be
very distressing if you press the wrong
key and realise too late - | speak,
unfortunately, from experience!

On the disk

Load and run the program filed as “DIR
EXPLAINED". | would advise you then
to remove the CDU disk - although
I have faith in my programming,
accidents do happen - such as that
freak power cut in the middle of a save
and replace when your entire week’s
programming efforts disappear in a
cloud of expletives!

There are two menus, from menu
one you can load in three other
programs - the main demonstration,
the explanation of the workings of the
BAM [something, as | have mentioned,
that | have never seen done before),
and a directory sort. The latter sorts
the directory alphabetically according
10 the ASCil codes. | would strongly
suggest never doing this to a CDU disk
as all the dividing entries accumulate
at the beginning. It is mainly for this
reason that the program enables
to see what the finished article will ook
like before it is committed to disk.

Option four is a detailed directory
list, not only giving the usual details
but also the start location of each file.
Option five is called Program Tracer.
The first sector occupied by the first
file on the disk is read. The pointers
10 the next are provided and then this
is read, and so the process continues.
Option six swaps the filenames only
of the first two files on the disk. Do
it again to get back to normal. All the
aforementioned options contain
detailed step-by-step instructions of
how to carry out each one from within
your own programs. Option seven calls
up mer

e e A Do ]
with features such as unscratch,
protect a file, change header and ID
and also a powerful feature | have
never come across in Disk Toolkits
before - obliterate file. It sounds rather
ominous but it simply searches for your
chosen filename and then, if found, you
are asked to confirm that you wish to
destory the file. The computer then
erases the entry from the directory and




completely clears every sector on the
disk used by that file - Use with extreme
care.

Option one of menu two is a
software write-protect of individual
files. Commodore never reveals more
than they have to and it's a shame there

is no BASIC command like this. Supply”

a filename and let the computer take
over. Full instructions are again pro-
vided. Options two and three allow
you to change the disk header and
identification code respectively, with
the latter being up to five characters.
Option four is an unscratch command.

If you realise your mistake in time
use this. When a file is scratched the
file type is simply changed to a zero
— that's it. Change it back to whatever
it should be (usually $82 for a program
file, 130 in denary) and hey prestol This,
however, will not work with files that
have been wiped completely using the
abliterate a file option - option number
five. Option six allows you to enter the
standard disk commands such as
rename, initialise, validate, scratch and
50 on. One thing to note - where you
would normally use a colon, use a
semicolon. This is because the prompt
is a simple BASIC input command and
anything after colons s ignored. Option
seven simply recalls menu one.

1 shall repeat one more time that

ALL of the options from both of the
menus have extremely comprehensive
step-by-step instructions. \When you
are asked to press any key, the SHIFT/
LOCK button can be depressed to
prevent the computer pausing.

This is extremely useful during an
“obliteration’ where a long file can take
a few minutes to be completely
destroyed.

You should note, in particular, the
way in which the next track and sector
pointers are read in and used in the
reading of the next sector. To recap,
you can locate any individual criterion
of a file, such as type, size, etc, using
the following syntax after having
located the appropriate sector:

PRINT#1S, “B-P: 8”; FNHX32+B

Each program is a standard BASIC
program and can be loaded by typing
LOAD"(filename]", 8 and then typing
RUN when the READY. prompt reap-
pears. There are four separate pro-
grams, each rather long due to the
detailed instructions, and these are filed
as follows:

“DIR EXPLAINED" is the main menu.
You can load in the other programs

or perform disk manipulating
operations.
“DEI" is the main demonstration about
directories,
“DE2"is the alphabetical directory sort,

and
“DE3" is the explanation of the Block
allocation Map.

Each of the latter three can be
loaded from within the main menu
program

Concluding

Once you have examined all the
facilities provided by each of the

a disk... and still be able to load the
directory and programs on it without
creating error messages that Commo-
dore had no idea existed - well, one
can live in hopel




fyou know how many golf balls are
on the moon or which English King
had a tattoo then you might well
be an expert on trivia - so have a go
at Trivia Challenge, you might leam
something absolutely seless!

Trivia Challenge is a game in which
there are over two thousand questions,
mostly on quite useless facts. Answer-
ing questions correctly eams points
which, at the end of a game will be
converted into a code, which along
with the score may be used to enter
the Commodore Disk User Trivia
Challenge competition.

= e e and the RETURN key will play that

squar

S noughts and_ crosses
leads to round two which s called trivia
H| trail and is played on a 5x5 grid. The
PRESENTS player starts in the lower left hand
comer of the grid and must move to
the upper right hand corner, which is
marked with a cross. Each move is
earned by correctly answering a
question, after which an arrow will
appear and can be changed by pressing
the SPACE BAR to select the required
direction, then the RETURN key to

BY K. SuUDDICK make the move.

i At the start of this round, each

G 1988 square on the board contains either a

diamond marker, each of which are

PRESS THE SPACE BAR TO BEGIN Pl ON e anacdion 1or

a bonus marker (a nought) which

There are three rounds in the game,
which repeat and get more difficult as
the game progresses.

The first of the three rounds s called
tic-tac-trivia - a simple(l) game of
noughts and crosses, in which the
player lays down crosses against the
computer, playing as noughts. The =
players altematively select a square and Y . .
the player is asked a question. A correct |8 i i CHOOSE ]
answer puts a cross in the square, a { it
wrong answer puts a nought. Three il ¥ 1 DIRECTION
crosses in a row and the player wins, e
three noughts and the computer wins
and the game ends. In the event of
no winning (or losing] lines then the
numbers of each symbol are totalled
and the greater one wins.

The clock on the tic-tac screen
shows the time available to choose a
square - the SPACE BAR is used to

move a cursor to the required square




carries extra points, or free moves or
a clock reset when landed on for a
second time.

The clock on the trivia trail screen
shows the time available for the entire
game. There is a time penalty for any
wrong answers. The players can only
win by getting to the “cross” and loses
only by time out.

The last of the three rounds s called
trivia flash and is simply a rapid
sequence of questions - 2 for each time
through the three rounds. There is no
time fimit but AL the questions have
10 be answered correctly or the game

will end. After “trivia flash” the game"

retums to “tic-tac-trivia” and so on but
itwill be slightly more difficult each time
around.

When the questions are displayed,
four possible answers are_always
shown, only one is correct. The keys
10 4 OR the four functions keys may
be used to select an answer. A clock
s also shown at the bottom of the
screen and starts with 25 time units
shown, a correct answer will eam 4
points for each time unit remaining
When the key is pressed - time out
will end the game.

As already mentioned, when the
game ends a competition code will be
shown along with the final score,
BOTH the score and code are required
to enter the competition, 5o if you wish
to enter, copy them down carefully -
they will only be shown on the screen
for a limited time so have a pen and
paper ready.

As should become obvious, the disk
needs to remain in the drive through-
out the game, 5o it only remains to
say Good Luck!
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About the Competition

CDU in conjunction with the author,
challenge you all to enter to better my
score.

Once we have published all 3 parts
of Trivia Challenge and you have linked
them together to form the game (see
Getting It In), you will have a chance
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GLENDA JRCKSDn
MARILYN MONROE
SHIRLEY MCLRINE
HONOR BLACKMAN

1o pick up a colour monitor for your
C64. At the end of this article you will
see a competition score sheet. Simply
fill out the details and send your entry
to-

Trivia Challenge,
Argus House,
Boundary Way,
Hemel Hempstead,
HP2 75T.

Closing date for the competition
will be 30th June 1990. (This should
give our Australian readers a fair crack

of the whiplll. Only one entry per
person will be allowed. Employees of
Argus Specialist Publications and their
relatives are exempt from the
competition.

Getting It In

Trivia Challenge will be presented as
3 files over a 3 month period. The first

file was included on the JANUARY
disk of CDU. On this month’s disk you
will find the file named Trivia 2 and
the Trivia Install program. Once you
have all 3 Trivia files, load and run
Trivia Install and have a blank
formatted disk ready. Simply follow
the onscreen instructions to make a
final version of Trivia Challenge.

Note: Due to the way the program
is saved out in the final version, you
will not be able to load and see the
directory. In order to run the final

version simply put the disk in the drive
and type LOAD “TRIVIA”, 8,1

COMMODORE DISK US|

NAME
ADDRESS £

ER TRIVIA CHALLENGE

SCORE

COMPETITION CODE

PLEASE USE BLOCK CAPITALS




FEATURE

Tomorrow's
Tomorrow

Is this the rantings of a mad
man, or is it logically possible.
Read on and make up your own
mind. (How many more readers
are like this - Ed77?)

of the grass with the toe of my right
trainer. It was about the size and shape
of a smal cola-bottle. Then the music
became

ear.
Hesitantly | picked it up. As | did
was

50 the music It

was
make out the wing-lights of the
southbound shuttie.

1 never had much on mind... which

1 was hearing, but s | got doser to the downstairs living-room, and
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 The power was still

After a long moment. and with me

l\mmmmpvzpamm the coming
changes which, apparently, start
tomormow.

Suddenly it became quite clear, tum
on the monitor, Drongo!
So | did. And a fanfare of music

the which
could easily have been recorded by Pink
We all

shimmering, racing through
lours, soft and pastel, steel and
enhanced. sixteen

colours of “Old faithful_errupting
suddenly into

photo. Had some of the ‘bottle’ flowed
from the output of the 64 to the input

mind-boggling programs
Cé4, which was now in some form of
symbiosis with the friendly Jahvkal, and

system emulates
neuron-mass_biological processor
much more dlosely. Further to this
each trinary gate is in itself a mini-
MICTOPrOCeSSor.

1 questioned the mathematics of all

this. For example in binary things are
fairly simple with progression in powers.
of two e, 2. 4, 8, etc). In trinary the
‘are in powers of three (3,

Jahvikal demon-

kinds of quarks, there are, in fact, only
three types: These are the Up Quark
(lD],lf:Drmnozklm),alime
Quark (SQJ. The first two

contract-

weight
eventually overcome as the time
dimensions were mapped more

thoroughiyl
\!ﬁmnme'subsmnce known
as ‘Qsub’, the
mmlhea-m_pdmnm
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Our resident boffin sifts through
some of your questions and tries
to come up with the answers

Dear CDU,
Recently | purchased a STAR LC-10
Colour Printer as | was told that
several of my disk-based art pack-
2ges supported colour printers.
after weeks of trying | am
a1 sl config-
urations for the disks. | have copies

of OCP Art Studio, Print Master,
Print Shop and News Room. |
returned the printer to the dealer
although after testing he told me
that there was nothing wrong asthe
test program in the manual printed
in colour. | would appreciate any
help or information you can give me
whether it be on how to configure
the disks | have or suggest any
software colour compatible with the
STAR LC-10C.

Mr C. Best, Nottingham.

Dear Mr. Best,

From the information you have given
about the test carried out when you
returned the printer to the dealer, it
is obviously working all right. | believe
that none of the art packages you
mentioned that are for the commodore
64 support any colour printer. Most art
packages that print in colour are
directed towards the more powerful
computers such as the Amiga and there
are in fact very few software packages
that have options or possible config-
urations for printing in colour. One that
I'do know of is ‘Award Maker Plus 64",

an American program imported by
FSSL of 18 High Street, Pershore,
Worcestershire. Their _telephone
number is (0836) 553153 and the

FSSL that the program is colour
compatible with the STARLC-10. 1 hope
this information will be of use to you
and | would like to hear how this issue
progresses as | am sure that there are
other people in the same situation.

Dear CDU,

I have just one question - please
could you tell me how to obtain the
‘up and down’ rolling effect on the
Commodore Disk User logo on the
menu screen as | have been wanting
to do this for a number of months.
Michael Pitches, Plymouth.

Dear Michael,

The colour rolling effect s quite difficut
to achieve unless, that is, you have a
Kknowledge of how to manipulate each
individual line of the screen by the use
of raster interrupts. Andy Partridge
produced an excellent set of routines
in the November 1989 issue of Com-
modore Disk User and | would suggest
that you look these out. Instead of
changing the border and background
colours, try changing multicolour
registers one and two (53282 and
53283). You then use multicolour
characters and any with colour scrolling




downwards uses register one for its
data and any upwards uses register
two. Of course, you will have to add
a routine to move the colour table
aboutin memory (or at least which byte
in the table is used as the first colour
each time). You could alternatively, if
you have a machine language monitor,
hack into the ‘CDU Menu Kit’ provided
with the December issue. The relevant
code is at $3625 onwards (lookout for
the 53282 and 53283). | hope you will
find this information of some assistance:

Dear CDU,

With reference to the Hi-Res Demo
Kit by Neil Higgins (Jul/Aug 1989),
could you please tell me how to load
aBASIC program automatically once
the space bar has been pressed. |
do not know any machine code and
s0 would be grateful of any practical
information you could offer.
Secondly, do you know of any
machine code books and general
users books that would be worth my
while purchasing?

Scott Mathieson, Hamilton,
Scotland.

Dear Scott,
On the disk you will find a BASIC
oroaram (filed as “PROBI”) that will
read some machine code data and then
save it. Prior to the saving you must-
enter the name of the actual demo
created using the kit, followed by the
name of the BASIC program that you
want to auto-run. Then after that, each
time you wish to load the chosen demo
you will instead type LOAD'DEMO
LOADER",8 and then RUN. Your
chosen demo will then be loaded and
executed. Now, when the spacebar is
pressed to end the demo, the program
{with the filename that you will have
specified when the BASIC machine
Code loader was used) will be loaded
and RUN automatically. You should
note that the demo loader, actual demo
and secondary BASIC program should
all be on the same disk. | hope you
will find this of help. Now on to the
some books. The one that started me
off on machine code was ‘An Intro-
duction To Machine Code on the
Commodore 64" although there are
quite a number of books on the market.
The latter provides you with all the
details to get started but practice and
investigation are the key. Buy yourself
a decent assembler (or use the 6510+
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published in CDU a ittle while back].
These will help you to wite, at first
quite simple, but also more complex
machine code programs as you become
more confident. | find the “Commodore
64 Programmer's Reference Guide”
published by Commodore Business
Machines and “Using the 64" by Peter
Gerrard and published by Duckworth
Home Computing are also very good
general books, providing information
for both the beginner and the expert
of the latter two also contain informa-
tion on machine code programming
and the Programmers Reference Guide
is available from most shops that deal
mainly with home computers.

Dear CDU,
have recently bought the
AADVANCED ART STUDIO and want
to use the pictures with my pro-
grams. A loader is provided with the
package although it simply states
that by listing the program you will
be able to modify it o that it works
with your own programs. The stand-
ard loader uses screen at 1024 and
loads the picture data to 8192. If |
want to move this to bank 2 then
it all gets tangled up with the ROM
at 40960 (SA000). I have raised the
start of memory and | have moved
the screen from 1024. | have tried
but with

possible to display the bitmap with the
data beginning at SE000. With this
method, utilising Bank 3, colour
memory remains at SDB00 and the
screen memory is moved to $C800. This
does not restrict the BASIC memory
area at all. You change the computer
to_this format with the following
POKEs: 53272,41 - 53265,189

53270,216 - 56576,128. However,
because the region for the bitmap is
under the ROM used for input/output
device calls it is advisable (because you
will need to save the picture data) to
store the information at SA000 to
$CB0O and then convert each block of
information to the correct addresses
upon loading. This would take a very
long time in BASIC and therefore,
although you mention you do not
understand machine code, | have
written a program in machine code that
will do all this for you. On the disk
you will find the program “PROB2".

Load it like a normal BASIC program
and then RUN it. You will be requested
for the name of your original picture
{you should omit the MPIC suffix). This
will then be loaded, converted to the
new format at $A000 and resaved
under the name “PICTURE” which you
may of course change using the
RENAME command. You will then have
the option of saving the display code.
Thisis a small chunk of code that resides

all sorts of
little result. | could do with some
help on this one because the quality
of the graphics package Is worth-
while but there must be a better way
to make use of the RAM. Also, on
my Vic 20 | had a routine that could
make a screen slide out of the
bottom of the screen and change
to the next screen and slide back
in. This could be done in BASIC very
smoothly and | wondered if you
knew how to do this on the ‘64. |
should mention that | know nothing
of SYS commands and machine

code.
Doug Sneddon, Wilsthire.

Dear Doug,

I understand how you feel, but most
of these picture loaders are designed
S0 that beginners can easily relate the
method of displaying the picture to
those outlined in many manuals - i.e.
with the bitmap starting at 8192. This
severely fimits the length of the BASIC
program area to about 6K unless you
start playing about with pointers. It is

andis
all the information from $A000 to
$SE000 and to then display the picture.
It may seem a little complicated but
if you follow these instructions you
shouldn't go wrong: To load a picture
back, first load “DISPLAY CODE” with
the 8,1 suffix. This need only be done
once. Then load the ‘new’ picture as
usual. To display it simply enter SYS828.
This could easily be incorporated in a
BASIC program. | appreciate that you
don'tunderstand SYS calls but I'mafraid
this is a situation where you will simply
have to accept that they work. Your
second query is slightly more difficult
and unfortunately | am unaware of
such a BASIC routine on the 64.
However, in a future issue of CDU |
hope to be presenting a smooth screen
slide of this sort but written in machine
code. | hope that | have been of
assistance

That just about sums up this months
batch of problems. Don't forget, if you
have a problem, and no-else can help,
perhaps you could call the Techno Info’
team.
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Gordon Hamlett continues his
column on strategy for the
home computer

hen | was at school, there was

ateacherwho, it was rumoured,
never actually read our history projects
but weighed them instead. By a similar
token, Omega, the latest game from
Origin must be the best title released
for a long time.

For anyone who likes loading in a
game and playing it straight away is
500N going to come to grief here. The
instruction manual is over 200 pages
fong! That is aside from a couple of
trfling training and reference manuals.

The main part of the game is
concemed with providing your tank
with the “artificial intelligenice’ neces-
sary to overcome its adversaries on the
battlefield. The language used is a fairly
simple structured one making good use
of named procedures or subroutines.

Every effort has been made to make
life easy for the user. To this end, there
are a series of key words at the bottom
of the edit screen that can be clicked
on in order to insert them directly into
your program. In addition, several of
them will open up a new menu or
prompt you for the likely continuation.
All of this is designed to help you get
the syntax correct even if your logic
proves to be faul

There are several pre-written cap-
sules that you can include in your

THE STRATEGIST

Tank design is the name of the
game. You have just started a new job
at the Organisation of Strategic Intel-
ligence, the world's leading manufac-
turer of state of the art cybertanks. Not
only must you put together the hard-
ware, keeping within your budget
limitations, but you also have to write
the software that controls the tank on
the field of battle. You will then have
o test your design on a simulated field
of battle and only if your tank is
successful in at least 70% of its combats
will you be granted a higher security
clearing and additional funds.

Selecting the hardware is the least
of your problems. Body, weaponry,
drive system, fuel tank and scanner are
the five compulsory items and you have
several choices within each category.
In addition, there are several optional
extras such as early waming systems
and repair kits although you are not
likely to be able to afford them for some
time.

Basically, the more you pay, the
better you get but it would be wrong
to assime that you should strive for
the best of everything. You might prefer
a light fast tank to a slow heavy one
or your tactics might be better suited
to a weapon with a fast reload time
at the expense of greater damage.
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program that removes the need to
work out certain routines for yourself.
These may not prove to be exactly what
you want but there should be enough
material here to keep you quiet for a
while.

The basic requirements for your
tank are to move, find the enemy and
then destroy it so a very simple program
might ook like the following where
SEEK and DESTROY are named

routines;
START

DO SEEK
DO DESTROY
BRANCH TO START

INCLUDE SEEK
INCLUDE DESTROY

As you progress, 50 you will want
to include conditional statements in
your design and make use of the many
system variables. A typical statement
might be; If enemy tank is beyond
weapon range then branch to smart-
move or if scanner is not aligned with
tank then rotate scanner left 3.

What the capsules will not do for
you is decide on your tactics. It is up
o you to tell your tank when to run
away, when to hide and how best to
conduct an attack - stand and slug it
out or hit and run. You will also have
to manoeuvre round indestructable

routines
important to pick up the tank sneaking
up behind you as it is to destroy those
in front of you. You will also have to
write your own routines for most of
the optional extras - when to raise your
shields, when to launch the remote
satellte and o on.

There are full editing facilities and
you will also have the opportunity to
Step through and put a trace on your
program as you watch your tank in
battle.




FEATURE

Once you think you have a reas-
onable design, it is time o test it. First
though, your design must be autho-
rised which is a basic check to ensure
that all the parts are present and the
syntax is correct.

There are three battlefields included
in the package or you can design your
own. All you have to do is specify the
numbers of enemy tanks you want plus
the types. At the start, it is everyone
for but at advanced levek, you
can opt for team play providing that
you set up the necessary communica-
tion links in your program.

The ensuing battle shows a top
down view of the area immediately
surrounding your tank. On the right

f the screen are various indicators
showing the amounts of damage
sustained to different parts of your tank
although these indicators can be
replaced by a copy of your program
if you are in debug mode. In addition,
you can switch to a satellite picture
showing the entire field of combat.

When you feel happy with your
design, you can put it to the test by
requesting a clearance evaluation, the
program will then assess your tank’s
performance in ten successive battles.
Win seven and you are promoted. Lose
and it is back to the drawing board

Obviously, a game of this complex-
ity stands or falls according to the
quality of its documentation and in this
aspect, Omega succeeds admirably.
There is a lot of unnecessary jargon but
that aside, the manual takes you on
a step by step tutorial through the
program as you get to grips with it.
The on screen commands are all easy
to use being menu driven. The only
problem | had was when | was not
prompted to swap disks glane
occasion. Graphically,
great shakes but that has little beanng
on the game itself.

This is the sort of game that you
will either love or hate. For those that
fancy themselves as great tacticians and
masters of logic, | can foresee many
a long night hunched over the key-
board as this will probably be the only
game that they need to buy in the
coming year.

Title: Omega
Supplier: Origin via Mindscape
Price: £19.99




16K
oU'\'s\DE

oper

~ating SYSte™

Color s Sare
Dk INIO TRace
Delfre ki firev
DokE U qu
DUMP  pusT e

w

o e

Do

oveRry
DI MERG

BOL

Bitcon Devices Ltd

88 BEWICK ROAD
GATESHEAD
nm: AHD WEAR

EHGI.AND

32 Pg Manua) -
Damned Goog
mnanoqk" o

PUTER
RETAILERS

[

rsern

it Lo

Pt s
peru

Hakncory

MoNTOR

Tt 091 490 1975 and 90 1919 Fax 071 470 1918
551Visa welcome - Cheques or P/O payable to BDL

mv <l VAT,

O '2dd £1.20 post/pack total - £18.19 incl. VAT.

Europe orders add £150. Overseas add £3.50

Scandinavian Mail Order and Trade enquiries to: Bhiab Elektronik, Box 216, Norrtalje 76123,

SWEDEN, Tel: 46 176 18425 Fax: 176 18401

TRADE AND EXPORT ENQUIRIES WELCOME




