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CONTENTS
Beginners Start Here
Discover the benefits a disk drive can br ing to your system.

Disk Commands
Understanding Direct Access Commands

Disk Editing
You can recover scratched fi les and much more when you can edit disks.

Track Sector Editor
How to make full use of  your editor,

DIR  Cover
Stop wasting time to fi nd a specific program

1541 Fast Loader
Speed up the notorious 1541 disk drive.

Menu Maker
Don 't  re ly on me mo ry  -  make  a menu

The programs

As well as the articles already men turned, this supplement also holds a
variety of  useful programs. Owners of  the Commodore 1541 disk drive.
which has often been described as a lumbering hippo, can speed loading upwith our 1541 Fast Loader.

Should your appetite be whetted by our Disk Editing article then you can
type in our Track/Sector Editor and give it a whirl yourself

Should you have a large number of programs in your disk collection then
our last two programs will be invaluable. The first, DIR cover. will produce
your own disk library sleeves on your printer. The program is totally in
Basic and can therefore easily be altered to suit any printer.

The second program is a C64 menu generator. This will place a menu of
selected files on your disk. You can then use this menu to load any of the
selected programs with ease.

All in all, whatever your technical ability, the Your Commodore Disk
Users Handbook will provide you with something to suit your needs.
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vital information and programs for owners, and potential buyers, o fall Commodore disk drives.
I f  you are new to your disk drive then our beginners article will

supplement the manual and help you discover the joys of using a disk
drive. I f  you are a more advanced user, the article on disk commands
will expand your knowledge so that you can talk directly to the drive.
Learn how to read a directory from within Basic and much more.

For those readers wanting logo even jUrther with their disk drive we
give a detailed description of the disk structure and details of how to
use this information with a disk editor, including how to resurrect
scratched files.
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bought a disk drive, then you're at last
free of the frustration of waiting 15-20
minutes for a game to load. At last you
can l o a d  a n d  save  y o u r  o w n
programmes in seconds and can access
the h u g e . l i b ra ry o f  disk-based
software. If you haven't already added
a disk drive to  your system but are
wondering whether i t  wou ld  b e
worthwhile, then read on as we delve
into the delights that lie ahead.

Apart f r o m  t h e  considerable
reductions in loading time, which is
worthwhile on its own, a disk based
system means you can now use bigger
programs as although they can't use
the whole o f the' disk storage space
(about 170K) a t  th e  same t i me
information can be loaded in as and
when required. I f  you don't th ink
170K is enough you could run tip to
four disk drives from your C64 at any
one time or store your data on more
than one disk.

Finally, a disk based system is a lot
more flexible than a cassette because as
there i s  t w o
.
- w a y  
c o m m
u n i c a
t i o n

between your C64 and the disk drive,
any piece of information on a disk can
be quickly read, altered and rewritten
in a few seconds. This is why nearly all
business software such  a s  w o rd

Beginners
Start Here
I f  you're the proud owner o f a disk drive, you'l l  already
be discovering the benefits i t can bring to your system.

Read on for more info.

By Tony Hetherington

processors, databases and spreadsheets
are disk based.

What is a disk?

A disk i s  a  fl a t disc o f  magnetic
material made from a thicker version
of the material used to make cassette
tpes. The  disk i s  then sandwiched
between two sheets of special material
that gently cleans any dirt off. as i t
spins in the disk drive. This is then
sealed in a plastic cover to protect i t
from scratching, and any dirt, grime
and grease that could damage the disk
by handling it.

The plastic sleeve has several
cutout sections which allows the disk
drives head to read the information on
the disk, slots to guide the disk to the
coorrect place in the drive and a write-
protect notch or hole. The drive senses
the hole and allows new information to
be written to the disk. Since this can
mean writing over important data you
can 'write protect' a disk by sticking a
table over the notch. This tell the drive
to stop any commands that would
write on the disk. Most blank disks are
supplied with a sheet o f write protect
labels.

It's worth taking care of your disks
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as damaging part of one could ruin the
whole disk. After all, 170k of data is a
lot to  lose! The following tips are
worth following as they could save you
a lot o f time and spare you a lot o f
inconvenience.
I Only touch the plastic sleeves and
handle disks gently at all times. A bent
disk is a ruined disk.
2 When you're not using a disk keep it
stored i n  i ts  cardboard (o r  heavy
paper) sleeve and preferably i n  a
plastic disk box.
3 Keep disks away f r o m  brigh t
sunlight, cigarette smoke, coffee, dust,
telephones, monitors and the top o f
the disk drive o r  other sources o f
magnetic fields.
4 Don't take a disk out o f the drive
when the red light is on as this means
the d r i ve  i s  reading o r  wri ting
information and  could cause yo u
horrendous problems.
5 Always ensure that you take disks
out o f your drive before you switch it
off as you run  the  risk o f  losing
everything on it.

Disks are supplied in a variety of
forms and are labelled to  show the
amount o f  information that can be
stored o n  th e m. A l l  d i sks a re
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manufactured t o  be  'double dided,
double density' and are then tested for
quality. I f  they f a i l  these str ingent
quality c ontrol tests, they  are then
down graded to single-sided, double-
density or double-sided single-density,
The Commodore 1541 disk drive only
requires s ingle s ided, s ingle dens ity
(SS,SD) disks which means you don't
have to waste money on extra quality
you won't need.

As mentioned before all disks are
originally  manufactured to the double-
sided and so you can buy a small device
known as a disk notcher ( for around
f.5) that will cut a second write protect
notch into the disk so you can then use
the other side! Obviously, there are no
guarantees that  th is  ex tra s ide w i l l
always read and wr ite data perfectly
but knowing it can be used is useful to
know.

When y o u  b u y  a  d is k  i t  i s  a
completely b lank  d is k  o f  magnetic
material and so must be prepared for
use w ith  y our  C64. This  is  required
since the same disk could have been
bought by someone to use in a IBM or
an Atar i computer. Therefore, the first
thing you must do is prepare or format
it for  use.

To format a blank disk p l a c e  it
in the disk driveandshut thedoor then
type in the following command.
OPENL8,15,"NO:diskname,ID"

This command tells  the processor
inside t h e  d i s k  d r i v e  t o  o p e n
communications channel I  (this can be
any of 15) to device number eight (the
disk drive). The IS tells the drive that
the r es t  o f  t h e  c ommand i s  a n
instruction for  the whole disk and tells
it t o  format the disk and give it  the
name diskname which is followed by
the disk ID.  The ID  is a two letter or
number identity  code t o  distinguish
the disk from other disks with the same
name, For example, you could name a
whole s er ies  o f  d is k s  T ony .01 ,
Tony.02. T o n y , 0 3  a n d  Sc )  o n .
Therefore the command t o  name a
disk Tony.01 would be..

OPEN1.8,15,"NO:Tony,01"
This should then be followed by

CLOSE! t o  c los e t h e  number  I
command channel.

When this command is entered, the
disk dr ive w il l  whir r  into action and
the red light will flash on and oft. This
will take a few minutes as the drive has
a lot  to do. Firs t o f  all, it  creates 35
circular tracks on the disk and divides
these into sectors or  blocks. Because

the circumference of  a disk is wider at
the outs ide than the ins ide there are
more blocks on  the outer  than the
inner tracks.

Each b l o c k  c a n  c on t a in  2 5 6
characters of information although the
first two  characters are used by  the
drive to point to the next block where
information is stored. Once each block
has been created the drive tests it and
then fi nally  adds  a  directory in  the
centre of the disk which contains a list
of all files or programmes stored on the
disk and  a  Bloc k  Av ailability  M a p
which h e lp s  t h e  d r iv e  s n o t  n e w
information into empty blocks.

When this process is completed the
drive w i l l  s top and the disk  w i l l  be
ready to use.

As you might imagine, formatting
a disk wipes all information that was
stored on the disk so you should be
careful that you don't format any disks
that contain information you still need
and NEVER format a disk containing
a commercial program.

Device Numbers

The f o r ma t  a n d  L o a d  a n d  Sav e
commands include the device number
8. This  tells  the C64 which input or
output device the information should
be read or writ tcn to. The C64 uses the
following device numbers.
1 datas et te
2 -  keyboard ( input only)
3 -  Screen
4t67 -  Printers (usually 4)
8tol1 -  disk drives.

Most people will only use one disk
drive whic h is  automatically  set t o
device number 8. However, if you have
a second dr ive (or  third and four th)
and want to use it at the same time you
will hav e t o  give i t  another  device
number (usually 9).

You can do this in two ways either
bv altering the hardware or  a simpler
way is to type in and run the program
in the manual.

Loading and saving

Now you have prepared or formatted a
disk f o r  us e  o r  hav e  bough t  a
commercial program you will want to
load and save programs.

T o  load a program simply type.LOA D"name".8
which loads  the name program into
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memory. Then type RUN to start it.
OR type
Load " *" .8
which loads the fi rst program on the
disk into memory.
OR
LOAD"*" ,8,1
loads the first program on the disk into
the same memory  locations i t  was
saved from. .This is the command you
will u s e  m o s t  f o r  c ommer c ia l
programs  w h i c h  u s u a l l y  s t a r t
automatically.
OR
LOAD"0:*" ,8, I
This ensures that the first program on
the dis k  is  loaded in .  Occasionally
Load"*".8.1, i f  used a k w  times will
load in the next program on disk.

The command Load "$".8 loads in
the disk directory that can be displayed
by typing LIST  which shows all the
files that are stored on the disk.

To SAVE a program s imply type
SAVE"0:name",8.

You w i l l  only  need to  use this  i f
you're going to write and use your own
programs a s  commerc ial programs
have their  own save routines but you
will still need to ensure that you have a
formatted disk ready for  use.

The asterik (*) which can be used in
loading c ommands  replac es  a n y
number of  characters. The command
L O A D " * ' , ,  I l o a d s  i n  t h e  fi r s t
program on the disk as the * replaces
the filename. You can also use t o  save
your ty ping fi nger and load in  fi les
further d o w n  t h e  direc tory . F o r
example, i f  there was a program called
HOW TO USE THIS you could load it
in b y  s imply  ty ping the command
LO AD"HO W*",8.1 as long as there
wasn't another program lis ted above
this one in the directory called HOW
WON.

File Types

As m e n t i o n e d  a b o v e .  t y p i n g
LOAD"S",8 then L I ST  displays the
disk directory on screen. As  you can
see from these examples there are four
different types o f  disk fi le.

The program tile which appears as
PRC1 i n  t h e  dir ec tor y  l is t ing  i s
probably the most common fi le that
you will come across. A program tile is
exactly w h a t  i t s  name suggest, a
program that You have scored on disk.



The program lile is  stored on disk in
exactly the same forat as it would be in
the computers  memor y ,  i . e .  i t  i s
tokenised.

A sequential fi le  ( SEQ  i n  t h e
directory lis ting)  is  essentially a  fi le
that contains a continuous str ing o f
characters. A  sequential fi le could for
example. be set up to contain data for a
database. Let's  say that we had two
names in our  database -  Fred Bloggs
and John Smith. In a sequential fi le the
data would be stored as:
John Smith Fred Bloggs.

In other words as a continuous lis t
The problem with using this type of file
to store data is that if you required, say
the 50th  entr y  o f  a  database, t he
previous 49 entries would all have to be
loaded in.  This  makes access to your
data very slow.

A much better type of file to use for
data storage is a relative (REI.)  fi le.
this type of  tile allows you to select a
specific record, delete a specific record.
In other  words y ou can access the
information that o  u require from the
tile w ithout  hav ing t o  read lots  o f
unwanted data into memory. Perhaps
the least used type of  fi le is  the user
(USR) fi le. This  is  really  jus t lik e a
sequential fi le and is used in the same
way.

Housekeeping

As you save and load files to a disk it
will rapidly  fi ll up with things you no
longer need, The following commands
allow you to tidy up your disks and so
save disk space.

New

The new command will look  familiar
as one of  its forms is the same as the
format command.
OPEN1,8,15."NOIdisknamelD"
(The N is short for  NEW). This wipes
the disk and marks out the sectors and
tracks.

If the disk has been used before you
can shorten this by leaving out the ID.
This may  h o t  sound a  lo t  bu t  the
process is shorter as the drive doesn't
have to recreate each block.

Initialise

I f  y o u  a r e  w r i t i n g  y o u r  o w n
programmes and want to use a second
disk then you must use the initialise
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command to tell the drive that you've
swapped disks and instruct it to read in
the new RAM.

Typing OPEN1,8.15."1 initialises the
new disk ready for  use.

Scratch

I f  you fi nd you've a program on disk
that y ou no longer need, such as an
earlier version of  an existing program
then typing
OPEN 1,8,15,"SO:fi lename"will delete
It.

You c ould use the  *  t o  delete
everything, but when you're deleting
files I  fi nd it  best to type out the full
name as you're less likely  to make a
mistake a n d  de le t e  a  fi l e  y o u
desperately needed.

Validate

Once you've saved and deleted a few
files the blocks o f  each fi le w i l l  be
spread about the disk. This won't stop
the files from being read or written but
it w i l l  s low down the process as the
drive head must move over each block.

Typing O PEN1,8,15."1/0"  w i l l
start the spring cleaning process. This
can take some time but will be worth it
as you'll be surprised at the saving in
loading times.

Disk Commands Summar

The following commands are entered
through the command channel. F o r
example OPEN 1,8.15 followed by ...
NEW/Format -  "NO:diskname.ID"
Scratch -  "SO:fi lename"
Initialise -  " I "
Validate -

Disk Software

Now you have a disk drive you can use
a v ar ie ty  o f  disk-based bus iness
packages, games and utilities.

A disk drive is essential if  you plan
to us e one  o f  the many  business
packages o n  t he  market. Although
there are one or  two tape based word
processors , t h e i r  d i s k  b a s e d
counterparts offer  far  more facilities
such as different typefaces or fonts, the
ability  to include graphics in your text,
quick loading and saving and even a
spelling c hec k er  t o  c or r ec t  a n y
mistakes.
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As well as create, merge, alter, load
and save tex t fi les you can get your
figures a n d  budgets  r igh t  w i t h  a
spreadsheet o r  s tore thousands o r
records with a database program such
as Superbase 64.

GEOS (Berk ley  Softworks  n o w
available through Microprose) brings
icons and pull down menus to  your
C64 as  we ll as  a  whole new dis k
operating system. W i t h  G EO S y ou
dont't have to type in long commands
you s imply  point at an icon instead.
There is  also a special GEOS word
processor, a spreadsheet and database
programmes.

If you want to be entertained then
why not try  a disk based game. These
are o f ten  ex tended vers ios  o f  the
cassette gaes but have added features
or more rooms, courses and options.
As well as improv ing existing games
you can also delve into the disk only
world o f  t he  Infoc om adventures.
These are amazing games packed with
mind bogg l ing  puz z les  a n d  t e x t
descriptions to lire your imagination.
Whatever y o u r  par t ic ular  interests
you'll b e  able t o  fi nd a t  leas t one
Infocom adv en tu r e  t o  ex p lo r e .
Fantasy fans can explore the amazing
Zork t r i lo g y  a n d  t h e  w or lds  o f
Enchanter, Sorcerer and Spellcaster or
Sci-fi b u f f s  c a n  s tep b o ld ly  i n t o
Planetfall and Stationfall or even enter
the amazing Hitch Hikers Guide to the
Cialaxy!

SSI games ar e rarely  converted
onto tape and so you need a drive to
command great battles in one of their
many wargames  o r  ex p lo r e  t h e
roleplaying games such as Phantasie
and Shard o f  Spring. O r  why not try
Rainbird's graphic adventures such as
The Pawn and The Guild of Thieves or
the amazing Ult ima series o f  games.
The next one to reach these shores will
be Ult ima V and will be so big that it
will cover both sides of four disks! Try
and get that on tape!

Just when y ou're th ink ing how
much faster your disk drive is than the
cassette player  someone, somewhere
develops a program that makes it even
faster. Cartr idges such as Quickdisc
and the Expert will speed up your drive
and also include a fast disk formatter
but t h e  mos t  impressive dev ice is
Dolphin DOS from Evesham Micros.
This is  actually  an entirely  new disk
operating system tha t  replaces t he
existing DO S in  your  drive and w il l
allow you to load programs in seconds
and not minutes!
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Inside the 1541

Probably the mos t c ommon o f  the
whole range o f  Commodore drives is
the 1541. For the Sake of this article we
will refer t o  this  dr ive. Mos t o f  the
information is the same for•a II o f  the
other drives.

Before we take a close look  at the
direct access c ommands  t h a t  a r e
available it is about time we had a look
at t he  ins ide o f  a 1541 dis k  dr ive.
Figure I  is  a memory map of the disk
drive. Before you can program the disk
drive effi c iently  i t  is  impor tant that
vou know its inner workings.

Talking to the drile

Now that you've had a close look  at
what you can get at inside a drive it's

Disk
Commands

ot o n l y  d o  Commodore dis kN
dr ives p r o v i d e  t h e  u s e r  w i t h
commands to format the disk, read the
contents  o f  t h e  d i s k .  L O A D
programs etc. there is  also a whole
range o f  less documented commands
that allow you to talk  to the disk and
disk d r iv e  direc tly . T h is  range o f
commands is  referred t o  as  Direc t
Access c o m m a n d s .  O n c e  y o u
understand t h e  c onc ept o f  these
commands and  how  the disk  dr iv e
works You can get the dr ive t o  do
whatever you want.

Learn how to use your disk drive more efficiently.

By Stuart Cooke

time t o  move onto the direct access
commands.

All communication between the
disk and the user is made through a
buffer. I f  you take a look  at Figure 1
you will see that there are five buffers
available. However, only four of these
are f r ee  f o r  us e.  Bu f f e r  f o u r  i s
normally reserved f o r  ho ld ing  a n
image o f  the disk RAM. When using
SEQ and RFT fi les at the same time,
buffer number  th r ee i s  a ls o  n o t
available because the directory uses it.

I f  you want t o  wr ite information
onto the disk or read information from
it then the sector that y ou want t o
manipulate must be read into one of the
buffers. When you wish to use a buffer.
you first have to OPEN a channel and
specify which buffer vou wish to use.
For example OPEN 1.8.2," # 2" would
open the channel to buffer number 2.
However, i t  is  good practice not  t o
specify the buffer  number but let the
DOS select it for you. You achieve this
by not specifying a number after the
'# • sign. For  example:
O PEN1,8.2.
—
# " .

I f  y our  selected buffer  contains
alphanumeric data, and is not over 88
characters in  length you can use the
INPUT # command to  read in  data
from the buffer. Otherwise you w i l l
have t o  use the G E T  # command.
Note that when using GET # i t  does
not check f o r  nu ll  characters. I t  is
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therefore adv is able t o  h a v e  t h e
following bas ic  l ine ,  o r  something
similar. ins ide a program that reads
data f r om the  dis k  w i t h  a  G ET  #
statement.
IF AS=" " T H EN  AS=CHRS(0)

Obviously the chatacter read from
the disk must be stored in A$.

Before we go any further there are
four things that You should remember.
1 A  P R I N T  #  c o m m a n d  t o  t he

command c h a n n e l  ( s ec ondar y
address o f  15) send a direct access
command to the DOS.

2 A  PRINT # statement to any other
channels (i.e. secondary address not
15) sends data in t o  one o f  the
buffers already mentioned.

3 A n  INPUT # o r  GET # statement
to t h e  c o m m a n d  c h a n n e l
(secondary address o f  15) returns
any error messages.

4 A n  I N P U T  #  O R  G E T  N
statement t o  any  o ther  channel
reads data from one of the buffers.

Block-Read

The block-read command tells the 1541
to read a sector from the disk into your
open buffer  — strictly speaking this is
known as  a  direc t access fi le. This
command is shortened to "B-R" when
talking t o  the dr ive o r  should y ou
prefer to  shorten the command even
more, use the command " U l " .  A n



1541 Memory Map
D R I VE A D D R E S S

HEX D E C
$ 0 0 0 0  0
$ 0 0 0 1  1
$ 0 0 0 2  2
$ 0 0 0 3
$ 0 0 0 4  4

D e s c r i p t i o n
Command c o d e  f o r  b u f f e r  0
Command c o d e  f o r  b u f f e r  1
Command c o d e  f o r  b u f f e r  2
Command c o d e  f o r  b u f f e r  3
Command c o d e  f o r  b u f f e r  4

$ 0 0 0 6 - 0 0 0 7 6 - 7 T r a c k  a n d  s e c t o r  f o r  b u f f e r  0
$ 0 0 0 8 - 0 0 0 9 8 - 9 T r a c k  a n d  s e c t o r  f o r  b u f f e r  1
$ 0 0 0 A - 0 0 0 B 1 0 - 1 1 T r a c k  a n d  s e c t o r  f o r  b u f f e r  2
$ 0 0 0 C - 0 0 0 D 1 2 - 1 3 T r a c k  a n d  s e c t o r  f o r  b u f f e r  3
$ 0 0 0 E - 0 0 0 F 1 4 - 1 5 T r a c k  a n d  s e c t o r  f o r  b u f f e r  4
$ 0 0 1 2 - 0 0 1 3 1 8 - 1 9 I D  f o r  d r i v e  0
$ 0 0 1 4 - 0 0 1 5 2 0 - 2 1 I D  f o r  d r i v e  1
$ 0 0 1 6 - 0 0 1 7 2 2 - 2 3 I D
$ 0 0 2 0 - 0 0 2 1 3 2 - 3 3 F l a g  f o r  h e a d  t r a n s p o r t
$ 0 0 3 0 - 0 0 3 1 4 8 - 4 9 B u f f e r  p o i n t e r  f o r  d i s k  c o n t r o l l e r
$ 0 0 3 9 57 C o n s t a n t  8 ,  m a r k  f o r  b e g i n n i n g  o f

d a t a  b l o c k  h e a d e r
$ 0 0 3 A 58 P a r i t y  f o r  d a t a  b u f f e r
$ 0 0 3 0 61 D r i v e  n u m b e r  f o r  d i s k  c o n t r o l l e r
$ooaF 6 3 B u f f e r  n u m b e r  f o r  d i s k  c o n t r o l l e r
* 0 0 4 3 6 7 N u m b e r  o f  s e c t o r s  p e r  t r a c k  f o r

f o r m a t t i n g
$ 0 0 4 7 71 C o n s t a n t  7 ,  m a r k  f o r  b e g i n n i n g  o f

d a t a  b l o c k  h e a d e r
$ 0 0 4 9 73 S t a c k  p o i n t e r
$ 0 0 4 A 7 4 S t e p  p o i n t e r  f o r  h e a d  t r a n s p o r t
$ 0 0 5 1 81 A c t u a l  t r a c k  n u m b e r  f o r  f o r m a t t i n g
$ 0 0 6 9 1 0 5 S t e p  s i z e  f o r  s e c t o r  d i v i s i o n  ( 1 0 )
$ 0 0 6 A 1 0 6 N u m b e r  o f  r e a d  a t t e m p t s  ( 5 )
$ 0 0 6 F - 0 0 7 0 1 1 1 - 1 1 2 P o i n t e r  t o  a d d r e s s  f o i .  M  a n d  B  c m d s .
$ 0 0 7 7 1 1 9 D e v i c e  n u m b e r  p l u s  $ 2 0  ( 3 2 )  f o r

l i s t e n
$ 0 0 7 8 1 2 0 D e v i c e  n u m b e r  p l u s  $ 4 0  ( 6 4 )  f o r

t a l k
$ 0 0 7 9 121 F l a g  f o r  l i s t e n  ( I / O )
$ 0 0 7 A 1 2 2 F l a g  f o r  t a l k  ( I / O )
$ 0 0 7 C 124 F l a g  f o r  A T N  f r o m  s e r i a l  b u s

r e c e i v i n g
$ 0 0 7 D 1 2 5 F l a g  f o r  E O I  f r o m  s e r i a l  b u s
$ 0 0 7 F 1 2 7 D r i v e  n u m b e r
$ 0 0 8 0 1 2 8 T r a c k  n u m b e r
$ 0 0 8 1 1 2 9 S e c t o r  n u m b e r
$ 0 0 8 2 1 3 0 C h a n n e l  n u m b e r
$ 0 0 6 3 131 S e c o n d a r y  a d d r e s s
$ 0 0 8 4 1 3 2 S e c o n d a r y  a d d r e s s
$ 0 0 8 5 1 3 3 D a t a  b y t e
$ 0 0 8 B - 0 0 8 D 1 3 9 - 1 4 1 Wo r k  s t o r a g e  f o r  d i v i s i o n
$ 0 0 9 4 - 0 0 9 5 1 4 8 - 1 4 9 A c t u a l  b u f f e r  p o i n t e r
$ 0 0 9 9 - 0 0 9 A 1 5 3 - 1 5 4 A d d r e s s  o f  b u f f e r  0  $ 0 3 0 0
$ 0 0 9 8 - 0 0 9 C 1 5 5 - 1 5 6 A d d r e s s  o f  b u f f e r  1  $ 0 4 0 0
$ 0 0 9 0 - 0 0 9 E 1 5 7 - 1 5 8 A d d r e s s  o f  b u f f e r  2  $ 0 5 0 0
$ 0 0 9 F - 0 0 A 0 1 5 9 - 1 6 0 A d d r e s s  o f  b u f f e r  3  $ 0 6 0 0
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F

$ 0 0 A1 -0 0 A2 1 6 1 - 1 6 2
$00 A3 -00A4 1 6 3 - 1 6 4
$00 A5 -00A6 1 6 5 - 1 6 6

$ 0 0 B5 -0 0 BA 1 8 1 -1 8 G
$ 0 0 BB-0 0 0 0 1 8 7 - 1 9 2
$ 0 0 C 1 -0 0 0 6 1 9 3 - 1 9 8
$ 0 0 0 7 -0 0 C C 1 9 9 -

4 -
2 0 4

$00D4 212
$00D5 213
*ODDS 214

$00D7 215
$00E7 231
$ 0 0 F9 249
$ 0 1 0 0 - 0 1 4 5 2 5 6 - 3 2 5
$ 0 2 0 0 - 0 2 2 8 5 1 2 - 5 5 2
* 0 2 4 A 586
$ 0 2 5 8 600
* 0 2 5 0 601
$025A 602
$0274 628
$ 0 2 7 8 6:32
$ 0 2 9 7 663
$ 0 2 8 0 - 0 2 8 4 G4 0 -6 4 4
$ 0 2 8 5 - 0 2 8 9 6

,
4
5
-
6
4
9

$ 0 2 D 5 - 0 2 F9 72,5 -761
$ 0 2 FA-0 2 FC 7 6 2 - 7 6 4
$ 0 3 0 0 - 0 3 FF 7 6 8 - 1 0 2 3
$ 0 4 0 0 - 0 4 FF 1 0 2

,
4 - 1
2 7 9

$ 0 5 0 0 - 0 5 FF 1 2 8 0 - 1 5 3 5
$ 0 6 0 0 - 0 6 FF 1 5 3 6 - 1 7 9 1
$ 0 7 0 0 - 0 7 FF 1702 - '2047

Block-4%
, r i t e

Allocating Space

example of how to use the Command is
shown later. As a point to note. some
Commodore drives have a bug in the
B-R command and for this reason, it is
always best to use the "L.11" command.

The block-write command is the exact
opposite to the block-read command.
This takes the contents of the buffer in
use and writes i t  into the specified
sector. The format for this command is
B-W or U2. Again a problem exists
with B-W so use the U2 command,

The B l o ck -A l l o ca te ,  o r  B - A .
command allows the user to reserve
blocks on the disk, The main purpose
for this is to reserve areas o f the disk

D I S K  G U I D E

A d d r e s s  o f  b u f f e r  4  $ 0 7 0 0
P o i n t e r  t o  i n p u t  b u f f e r  * 0 2 0 0
P o i n t e r  t o  b u f f e r  e r r o r  m e s s a g e
$02D5
R e co rd  n u m b e r  l o ,  b l o c k  n u m b e r  l o
R e co rd  n u m b e r  h i ,  b l o c k  n u m b e r  h i
W r i t e  p o i n t e r  f o r  R E L  fi l e
R e co rd  l e n g t h  f o r  R E 1  fi l e
P o i n t e r  i n  r e c o r d  f o r  R E L  fi l e
S i d e  s e c t o r  n u m b e r
P o i n t e r  t o  d a t a  b l o c k
s e c t o r
p o i n t e r  t o  r e c o r d  i n  R E L  fi l e
F i l e  t y p e
B u f f e r  n u m b e r
S t a c k
B u f f e r  f o r  co mma n d  s t r i n g
F i l e  T y p e
R e co rd  l e n g t h
T r a c k  s i d e  s e c t o r
S e c t o r  s i d e  s e c t o r
L e n g t h  o f  i n p u t  l i n e
Number o f  fi l e n a m e s
F i l e  c o n t r o l  m e t h o d
T r a c k  o f  a  fi l e
s e c t o r  o f  a  fi l e
B u f f e r  f o r  e r r o r  m e s s a g e s
Number o f  f r e e  b l o c k s
B u f f e r  0
B u f f e r  1
B u f f e r  2
B u f f e r  3
B u f f e r  4

kir special usage. The Block-Allocate
commands clear the necessary bits in
the Block Availabil i ty M a p  a fte r
execution of this instruction.

The Buffer-Pointer command.
shortened to  B-P, tells the DOS just
where you wish to  start reading o r
writing data to or from in a buffer.

When using th e  d i rect access
commands there are two formats for
the command available. Either may be
used depending upon  y o u r  o w n
preference. The first method is:
PRINT # 15,"Ul:"channel-number:
drive
the second method is:
PRINT ti I5 ,"U  I channel-number
drive
- Now that we've discussed what
commands are available, let's take a
closer l ook a t  them i n  use. Th e

DISK USERS HANDBOOK
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i n  s i d e

following examples should make the
use o f  buffers a n d  d i rect access
commands much clearer.

Suppose you wished to  follow a
program through on disk by track and
sector without actually reading in any
data. To do this you need to follow the
path o f the -
l i n k "  
b y t e s
.  
T h
a t  
i s
,  
t h
e

two bytes at the start of each block that
tells you where the next track and
sector of the specific program is.

The program in Figure 2 gives an
example o f  how you would perform
this task.

For o u r  second example le t's
presume tha t we wish to  read the
diskette name from within a program.
As you already know, (see article on
disk editing), th e  name starts a t
position 144 of track I. sector O. Using
a B-R command you would read the
specified sector into the buffer. You



D I S K  G U I D E

1 O P E N 8 , 8 , 1 5  :  R E M  O P E N  T H E
COMMAND C H A N N E L
2 O P E N  4 , 8 , 4 , " # "  :  R E M  O P E N
D I R E C T  A C C E S S  F I L E
3 I N P U T  " T R A C K  A N D  S E C T O R
P L E A S E " : T R , S E
4 P R I N T # 8 , " U 1 : " 4 : 0 ; T R : S E  :  R E M
HEAD C O N T E N T S  O F  T R A C K / S E C T O R
I N T O  B U F F E R
5 G E T # 4 , T S , S S  :  R E M  R E A D  F I R S T  2
BYTES I N T O  B U F F E R
6 T R = A S C ( T S 4 P C H R S ( 0 ) ) :
S E = A S C ( s S 4 C H R S ( 0 ) )  :  R E M  M A K E
SURE V A L U E  I S  I N T E G E R
7 I F  T R = O T H E N C L O S E 4 : C L O S F 8 : E N D
REM E N D  O F  L I N K S
8 P R I N T " T R A C K  N U MB E R  I S :  " ; T R ,
"SECTO R N U MB E R  I S :  " : S E
9 G O T O  4  :  R E M  G E T  N E X T  L I N K

Fitt. 2

1 O P E N 8
1
8 , 1 5  
:  
R E
M  
O P
E N  
C O
M M
A N
D

CHANNEL
2 O P E N 4 , 8 , 4 , " # "  :  R E M  O P E N  D I R E C T
ACCESS F I L E
3 P R I N T # 8 , " U 1 : " 4 ; 0 ; 1 8 : 0  :  R E M
READ C O N T E N Y T S  O F  D E S I R E D
TR A C K /S E C TO R
4 P R I N T # 8 , " B - P : " 4 ; 1 4 4  :  R E M  P O I N T
TO W H E R E  Y O U  W A N T  T O  R E A D  F R O M
5 F O R X = 1 T 0 1 6  :  R E M  L E N G T H  O F
F I L E N A ME
6 G E T # 4 , X S : I F X S = C H R S ( 1 6 0 ) T H E N 8 :
REM I F  S H I F T E D  S P A C E  E N D
7 P R I N T X S : N E X T  :  R E M  P R I N T  O U T
AND G E T  N E X T  L E T T E R

C L O S E 4 : C L O S E 8  :  R E M  E N D

DISK USERS HANDBOOK
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would then have to read through all of
the 143 bytes in the buffer until you get
to byte 144, the start o f  the name.
However there is a quicker way. The B-
P command allows you to position the
data pointer anywhere wi th in  th e
buffer. The bytes in the buffer are
numbered from 0 to 255. The pointer is
automatically reset to  0 after a I "
command. Figure 3  illustrates ou r
example.

The commands block-write and
block-read are used i n  conjunction
with each  o th e r . A s  previously
mentioned block-write allows you to
write the contents o f  a  buffer to  a
specified t r a c k  a n d  secto r ,the
command does not alter the contents
of the buffer -  you do this yourself.
Figure 4 takes the program in figure 3
and expands i t so that the disk name
read in can be altered in the buffer and
then re-written to the correct position
changing the disk name.

When using Program, Sequential
or Relative files on disk. the BAM is
being c o n s ta n t l y  u p d a te d  a s
programs a r e  wr i tten , scratches,
etc. Th is prevents programs fro m
being overwritten. However, when we
use direct-access files the data that you
write to the disk is not marked in the
BA M.

This means that data you have put
on the disk could be overwritten. To
prevent this from happening we can
use the Block-Allocate command. I f
(_)u try to  allocate a block that has

already been marked as user, then you
will get an  error message 65. N O
BLOCK.T.S :  T  and S are the next
higher numbered free blocks available.

The syntax fo r  using the block
allocate command is:
B-A drive track sector

The fol lowing example wou ld
mark track 17 sector 5 as in use:
I OPEN 8.8.15
2 PRINT # 8."B-A:"0:17:5

Freeing a Block

The Block-Free of B-F command is the
opposite of the above command. This
will set the specified bits in the BAM
making the relevant tracks and sectors
available for use.

Should we want to free the sector
allocated in  the above example you
would do it as following:
I OPEN 8,8,15
2 PRINT # 8,"B-F:"0:17:5
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1 O P E N 8 , 8 , 1 5  :  R E M  O P E N  COMMAND
CHANNEL
2 O P E N 4 , 8 , 4 , " # "  :  R E M  O P E N  D I R E C T
ACCESS F I L E
3 P R I N T # 8 , " U 1 : " 4 ; 0 : 1 8 0  :  R E M
READ C O N T E N T S  O F  D E S I R E D
TR A C K /SEC TO R
4 P R I N T # 8 , " B - P : " 4 0 . 4 4  :  R E M  P O I N T
TO W H E R E  Y O U  W A N T T O  R E A D  F R O M
5 X S = " N E W  D I S K  N A M E "
6
I F L E N
(
X S
)
< 1 6 T
H E N X
S = X S
• C H R
S ( 1 6 0
) :

G 0 T 0 6  :  R E M  P A D  O U T  N A M E
7 P R I N T # 4 , X S :  :  R E M  C H A N G E  B U F F E R
CONTENTS
8 P R I N T # 8 , " U 2 : " 4 : 0 ; 1 8 0  :  R E M
WR ITE  B A C K  T O  D I S K
9 P R I N T U 8 , " I " : C L O S E 4 : C L O S E 8 : E N D

Fiu. 4

N o te - a l loc a t ing  a n d  f r e e in g
blocks has an effect only on blocks that
are used by PRG. SEQ and REL files
by t h e  D O S.  T h e  B - W  a n d  B - R
commands d o  no t  check the R A M
before overwriting blocks, Using these
commands y ou can wr ite t o  blocks
marked as allocated in the HAM.

One use that has been made of this
command in the past is to write a small
menu program o n t o  trac k  18,  t he
directory track. This  means that the
MENU w i l l  not  take up  any  o f  the
normal disk space available.

Block-Execute

The B lo c k - Ex e c u t e  c o m m a n d .
shortened t o  B - E  i s  a n  ex tremely
powerful command. I n  essence, this
command reads a sector from the disk
into a previously opened buffer. The
contents o f  t h a t  bu f fe r  a r e  t h e n
executed as a machine code program
within the buffer.

The syntax for  the command is:
B-E channel drive track sector

When using the B-E command it is
usual to specify the buffer to be used in
the OPEN command, just in case the

mac hine c o d e  p r o g r a m  i s n ' t
relocatable.

The following, program would read
the contents o f  track 14 sector 6 into
buffer number 2 and execute it.
I OPEN 8,8.15
2 OPEN 4,8,4" # 2"
3 PRINT # 8."B-E:"4:0;14:6

Talking Memory

Not only  are Commodore disk drives
provided with a wealth o f  commands
that allow you to access the disk but
commands also exist that allow you to
gain access to the memory inside the
disk drive.

There are three commands that we
will detail here. They  are Memory
Read (M-R), Memory  Wr ite (IVI-W).
and Memory Execute (M-E).

All o f  these commands require a
knowledge of the inner workings of the
DOS and a knowledge of  6502/6510.
The memory map of  the disk drive in
figure I will be of invaluable use in this
matter.

The syntax for  the Memory Read
command is:

M- R  C H R S ( L O )  C H R S( 1 - 1 1 )

DISK USERS HANDBO O K
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CHRS(number)]

CHRS(L.0) is  the  l o w  by te o f  the
address in DOS that is to be read.
CURS( HI) is  the h igh by te o f  the
address in DOS that is to be read.
CHRS(number) is  an optional extra
parameter indicating how many bytes
are to be read.

The fi gures 5  and 6  are used t o
illustrate the use of this command. The
first example shows how to read from
disk memory , how many  free bytes
there are o n  the  current disk . T he
second example reads the disk name.

Memory Write is the complimentary
command to Memory  Read. Wr it ing
can only be performed to DOS RAM.
page zero, stack and buffers . I t  is
possible to send more than one byte to
the disk drive with this command. The
syntax is as follows:
M - W  C 1 1  RS11-01 C H  R S(1-11)
C H R S ( n u m b e r )  C H R S ( d a t a )
CHRS(data) etc etc ...

Finally  t h e  M e m o r y  Ex ec ute
command (VI-E) will call and execute a
machine code program that resides in
DOS memory. The routine must end
with a RTS instruction. The syntax tor
the command is as follows:
M-E CHRS(LO) CHR$11111

You can not only execute your own
routine written with the use of  the M-
W c ommand, b u t  a ls o  t h e  D O S
routines.

Summary of Direct Access

Within the confines of this article I can
obviously only gloss over the subject of
programming y our  disk  dr ive. T he
following table lis ts jus t a few ideas
that spring to mind as tasks you could
per for m w i t h  y o u r  n e w - f o  u rid
 knowledge.

I Y o u  can manipulate t
h e  s e c t o r s  
a n d

change the RAM
2 You  can make changes t o  the

directory.
3 You  can make changes to files.
4 Yo u  can protect tiles from erasure.
5 You can close files that are

OPENed.
6 Y o u  can prevent directories from

being viewed.
7 Y o u  can recover los t or  damaged

files.
You can create data structures that
the D O S  w o u l d  n o t  no r ma l ly
recognise.



9 Y o u  could place a menu program
within the directory -  thus saving
space.

10 You c ould pu t  a  s imple term o f
protection on the disk.

Fiore 5

1 O P E N 8 , 6 , 1 5
2 P R I N T 0 8 , = M - R " C H R S ( 2 5 0 ) C H R S ( 2 )
3  G E T * 6 , X 1 1 : I F X S = " '
.
T H E N X * = C H R * ( 0 )
4 P R I N T 0 8 , M - R " C H R * ( 2 5 2 ) C H R S ( 2 )
5  G E T # 8 , Y S : I F Y $ =
-
" " T H E N Y S = C H R * (
0 )

6  P R I N T A S C ( A * ) - 4 - 2 5 6 * A S C ( Y * )
7  C L O S E S

H
o
w  
o
f
t
e
n  
h
a
v
e  
y
o
u  
s
c
r
a
t
c
h
e
d

your latest programming masterpiece
from your  disk only  t o  realise a few
minutes later that you didn't  have a
backup?

No doubt,  un t i l  now ,  the  on ly
option ()pen to you was to re-type the
whole program from the beginning.

A lit t le more understanding about
how a Commodore disk dr ive works
will enab le  y o u  t o  rescue m o s t
scratched programmes  a n d  m a k e

D I S K  G U I D E

Really the list is endless, Only your
own knowledge and requirements are
your constraints. However before you
do try  any o f  the commands that we
have discussed out  yourself. I  mus t

Fiore 6

D I S K
E D I T I N G

You can rescue files and much more once you know
how to use a disk editor.

By Stuart Cooke

numerous other changes to your disk
directories,

Before you can start play ing with
the contents  o f  fl oppy  disks  i t  is
important that  you understand how
the information is  stored on them.
you don' t  understand and you start
changing areas o f  a  dis k  y ou  c an
probably wave bye-bye to the contents
of the whole thing,

In order to make any changes to a
disk you w il l  require access to some
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stress the importance o f  making sure
that y ou only  play  around with o ld
disks un t i l  y ou k now what y ou are
doing. Af ter  all,  one s imple mistake
could wipe out a whole disk.

1 O P E N 8 ,  8 , 1 5
2 P R I N T I t 8 ,  " M - 1 1 " C H R S( 1 4 4 )  C U R S  ( )
CHI:Z*0(16)
3 I N P U T # 8 ,
4 P R I N T X *
5 C L O S E 8

sort of disk editor program. There are
a few available commercially , D is k
Doctor from Precision being a good
example, and we provide a listing for a
good d i s k  e d i t o r  l a t e r  i n  t h e
supplement.

Disk Structure

You are no doubt aware, when you
purchase a disk it is totally  blank and
of no use to  you at  all.  Before the
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T r a c k
Nu m be r  s

HEX D E C

R a n g e  o f
S e c t o r s

HEX D E C

T o t  a 1
S e c t o r s

HEX D E C

S i n g l e
S i d e d

D o u b l e
S i d e d

$ 0 1  - $ 1  1 0 1 - 1 7 $ 0 0 - $ 1 0 0 - 2 0 $1 5 2.1 YES YES
$1 2 - $ 1 8 1 8 - 2 4 $ 0 0 - $  12 0 0 - 1 8 $ 1 3 19 YES YES
$ 1 9 - $ 1 E 2 5 - 3 0 $ 0 0 - $ 1  1 0 0 - 1 7 $ 1 2 18 YES YES
$ 1 F - $2 .3 31 - 3 5 1 1

-
0 0
-
$ 1
0

0 0 - 1 6 $1 1 17 YES YES
$ 2 4 - $ 3 4 3 8 - 5 2 $ 0 0 - $ 1

,
- - 1

0 0 - 2 0 $ 1 5 21 NO YES
$ 3 5 - $ 3 8 5 3 - 5 9 $ 0 0 - $  12 0 0 - 1 8 * 1 3 19 NO YES
$ 3 C - $ 4 1 8 0 - 8 5 T O O - S U 0 0 - 1 7 $ 1 2 18 NO YES
$ 4 2 - $ 4 6 6 8 - 7 0 $ 0 0 - $  10 0 0 - 1 6 $11 17 No YES

Fi
g
.  
Icomputer/disk drive can make use of
the disk it  must be formatted.

Formatting a disk divides it into a
number of rings called tracks. On all of
the popular Commodore drives (1541
etc) except fo r  the 1571. the disk is
divided into 35 rings, on one side of t he
disk only. I f  you have a 1571 then the
second side of the disk is also split into
35 rings or tracks.

Each of these circular tracks is then
split u p  i n t o  a  number  o f  equal
segments called sectors. Each track
contains between 17 and 21 sectors.
Figure I  illustrates this  more clearly.
Note that the tracks on the second side
of a 1571 are numbered from 36 to 70
and do not start from 1 again.

As F igur e 1  c lear ly  shows t he
number o f  sectors in  each track gets
smaller towards the centre of  the disk.
The reason for  this  is  quite obvious
when your cause that the tracks are a
lot shorter at the centre of the disk than
they are on the outside.

Hol% much room?
In the centre of the disk. side I for  1571
users. you w i l l  fi nd the information
track. Track  18 is  used t o  keep a ll
necessary i n f o r m a t i o n  a b o u t
programmes, where they are stored on
the disk and how much room is free on
the disk.

The first sector of  track 18 is used
to record which sectors o f  the disk
have been used. T his  is  called The
Block Av a ilab il i t y  M a p  o r  H A M .
Every time you make any changes to
the contents of  a disk the contents o f

Block Distribution By Track

the BAM are updated so the disk drive
can fi nd out which tracks and sectors
on the drive are used.

Figure 2 shows the contents of the
first 255 bytes of  track 18 sector 0. As
you can see from the figure this sector.
not only  contains information about
the H A M  bu t  is  also used t o  store
important information about the disk,
such as the DOS type, the format type.
the name. etc.

Returning t o  the BAM ,  fi gure 2
shows that bytes 4 to 143 of  track 18
sector 0  h o ld s  t h e  B A  M. F o r
consecutive bytes are used to represent
the BA M for each track. Figure)  gives
a representation o f  t h e  pos s ible
contents o f  sector 0 bytes 5 to  7, in
other words  the bytes that  give an
indication o f  which sectors on track I
have been used.

As you are no doubt aware, a single
byte can hold a number from 0 to 225.
I f  we translate this  from decimal to
binary this  means that the numbers
held w i l l  r ange f r om 00000000 t o
1 1 1 1 1 1 1 1. F r o m  t h e  b i n a r y
representation it can be seen that each
byte can hold the information for eight
sectors. Each I  o r  0  represents the
status of the corresponding sector. A 0
tells the disk dr ive that the sector in
question has been used while a I shows
that it  is s till available.

I f  you take a second look at Figure
3 y o u  c a n  s e e  t h a t  i n  o u r
representation sectors I  to 10 have all
been used and sectors I I  to 23 are still
available.

You may  be wondering how the
disk drive knows how many sectors are
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available on each track. I f  you refer
back to Figure 2 you will see that the
information about the BAM for  each
track is held in four consecutive bytes.
We have already taken a close look at
the BAM for  track I  above. As stated
this information is stored in bytes 5 to
7 of track 18 sector O. I f  you refer back
to F igur e 2  y ou  w i l l  see tha t  the
previous byte (4) holds a number that
represents the actual number of sectors
available on track I .  in this case 23.

This sequence o f  four  by tes  is
repeated for all tracks on the disk. 1571
users c an see that  t he  information
about the second side o f  the disk is
stored in the same way as the first side
in bytes 221 to 255 of track 18 sector°.

Disk Info

Bytes 144 to 255 of track 18 sector are
used t o  h o ld  spec ifi c  infor mat ion
about t h e  d is k .  M u c h  o f  th is  i s
information that is printed at the top
of each directory lis ting. I f  you refer
back to Figure 2. you will see exactly
what information is held in these bytes.
Should you ever want to change the ID
or the title of a disk then you can do it
quite simply by  using a disk editor  to
read the information on the disk into
your computers, mak e the changes
required a n d  t h e n  r e - w r i t e  t h e
information to the disk.

Director) Info

The sectors from one onwards on track
18 a r e  us ed t o  h o ld  infor mat ion



BAM Format 1541 Track 18 Sector 0
N u m b e r C o n t e n t s

18

D e fi n i t i o n

T r a c k  o f  n e x t  d i r e c t o r y  b l o c k .
A l w a y s  1 8 .

1 1 S e c t o r  o f  n e x t  d i r e c t o r y  b l o c k
A l w a y s  1 .

2 6 5 A S C I I  c h a r a c t e r  A  i n d i c a t i n g
1 5 4 1 / 5 1 / 7 1 / 4 0 4 0  f o r m a t

3 D o u b l e  s i d e d  fl a g .  I g n o r e d  o n  1 5 4 1
4 N u m b e r  o f  s e c t o r s  a v a i l a b l e  o n

t r a c k  1 .
5 T r a c k  1 ,  S e c t o r  0 - 7  B A N .

T r a c k  1 ,  S e c t o r  8 - 1 6  S A M .
7 T r a c k  1 ,  S e c t o r  1 7 - 2 3  B A M .

N u m b e r  o f  s e c t o r s  a v a i l a b l e  o n
t r a c k  2 .

9 T r a c k  2 ,  S e c t o r  0 - 7  B A N .
10 T r a c k  2 ,  S e c t o r  8 - 1 6  B A N .
11 T r a c k  2 ,  S e c t o r  1 7 - 2 3  B A N .
. . . e t c . Down T o . . . .
1 4 0 N u m b e r  o f  s e c t o r s  a v a i l a b l e  o n

t r a c k  2 5 .
141 T r a c k  3 5 ,  S e c t o r  0 - 7  B A N .
1 4 2 T r a c k  3 5 .  S e c t o r  8 - 1 6  B A N .
1 4 3 T r a c k  3 5 ,  S e c t o r  1 7 - 2 3  B A N .
1 4 4 - 1 5 9 D i s k  n a m e  p a d d e d  w i t h  s h i f t e d

s p a c e s  ( C H R $  1 6 0 ) .
1 6 0 - 1 6 1 1 6 0 S h i f t e d  s p a c e .
1 6 2 - 1 6 3 D i s k  I D .
164 1 6 0 S h i f t e d  s p a c e .
1 6 5 - 1 6 6 A S C I I  " A  w h i c h  i s  t h e  D O S  v e r s i o n

f o r m a t  t y p e  1 5 4 0 / 4 1 / 5 1 / 7 1 / 4 0 4 0 .
1 6 7 - 1 7 0 1 6 0 S h i f t e d  s p a c e s .
1 7 1 - 2 5 5 0 N u l l s ,  n o t  u s e d .

1571 Drive As Above Except :
3

1 7 1 - 2 2 0  0
2 2 1 - 2 3 7
t r a c k s  3 6 - 5 2 .

D I S K  G U I D E

D o u b l e  s i d e d  fl a g :
$ 8 0 = D o m b l e  S i d e d
$ 0 0 . S i n g l e  S i d e d .
N u l l s ,  n o t  u s e d .
N u m b e r  o f  s e c t o r s  a v a i l a b l e  i n

E a c h  s e c t o r  b y  e a c h  b y t e .
F o r m a t  a s  f o r  1 5 4 1 .
2 3 8  0  N u m b e r  o f  s e c t o r s  i n  t r a c k  5 3
2 3 9 - 2 4 4  N u m b e r  o f  s e c t o r s  a v a i l a b l e

t r a c k s  5 4 - 5 9 .  E a c h  t r a c k  b y  e a s 7 h
b y t e .

2 4 5 - 2 5 0  N u m b e r  o f  s e c t o r s  a v a i l a b l e
t r a c k s  6 0 - 6 5 .

2 5 1 - 2 5 5  N u m b e r  o f  s e c t o r s  a v a i l a b l e
t r a c k s  6 8 - 7 0 .

DISK USERS HANDBOOK
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D ISK  G U I D E

B y t e D e fi n i t i o n
0 , 1 T r a c k  a n d s e c t o r o f n e x t DI R b l o c k .
2 -3 1 F i l e  E n t r y 1
3 4 -G 3 F i l e  E n t r y 2
6 6 - 9 5 F i l e  E n t r y 3
9 8 - 1 2 7 F i l e  E n t r y 4
1 3 0 -1 5 9 F i l e  E n t r y 5
1 6 2 -1 9 1 F i

l e  
E
n
t
r
y

6
1 9 4 -2 2 3 F i l e  E n t r y 7
2 2 6 - 2 5 5 F i  l e  E n t r y 8

BAM A L L O C A T I O N

SEC T O R S 0 - 7

Fig. 3

0 0 0 0 0 0 0 0

relating t o  any  program y ou  have
stored o n  t h e  disk , Eac h sector is
referred to as a directory block and will
•hold the information for  around eight
files, The first two bytes of each block
are used to give the track and sector of
the nex t direc tory  bloc k . F igure 4
shows the format o f  the directory on
the d i s k .  I f  t he r e  i s  n o  m o r e
information on the disk the fi rst two

B y t e

Fig, 4

SEC T O R S 8 - 1 5

0
0
0
1
1
1
1
1

Dir File Format, Track 18 Sectors 1-19

Structure Of Each Directory Entry

C o n t e n t s  D e fi n i t i o n

SEC T O R S 1 6 - 2 3

1 1 1 1
1
1
1
1bytes in the last sector will contain O's.

Each of the eight program entires in a
directory block is made up of 30 bytes,
These ar e  t he  ones  tha t  h o ld  t he
information a b o u t  t h e  t y p e  o f
program, where it  is  on the disk. etc.
Figure 4  shows w h a t  infor mat ion
stored in the 30 bytes.

The fi rs t by te o f  each directors
,entry i s  used t o  ho ld  informat ion

0 1 2 8
4
-
t y p e  
F i
l e  
t
y
p
e  
O
R  
'
e
d  
w
i
t
h  
$
8
0

t o  i n d i c a t e  c l o s e d  fi l e .
F i l e  t y p e  O R e d  w i t h  S CO
t o  i n d i c a t e  l o c k e d  fi l e .
T y p e :  0  =  D E L e t e d .

1 =  S E Q u e n t i  a 1 .
2 =  P R o G ra m.
3 =  U S e R .
4 =  R E L a t i v e .

1 -2  T r a c k  a n d  s e c t o r  o f  fi r s t
d a t a  b l o c k .

3 - 1 8  F i l e  n a m e  p a d d e d  w i t h  s h i f t e d
s p a c e s .

1 9 -2 0  R E L  fi l e  o n l y .  T r a c k  a n d
s e c t o r  o f  1 s t  s i d e  s e c t o r .

21 R E L  fi l e  o n l y .  R e c o r d  l e n g t h .
2 2 - 2 5  U N U S E D .
2 8 - 2 7  T r a c k  a n d  s e c t o r  o f  r e p l a c e m e n t

d u r i n g  @SAVE o r  @OPEN.
2 8 - 2 9  N u m b e r  o f  b l o c k s  i n  fi l e ,  s t o r e d

a s a  t w o - b y t e  i n t e g e r  i n  n o r m a l
l o - b y t e  h i - b y t e  f o r m a t .

DISK USERS HANDBOOK
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about the type o f  fi le that  y ou are
looking at. I f  you refer to figure 4 once
more you will see that the fi le referred
to can be one o f  five types. However.
this isn't t
h e  
o n l y  
i n f o
r m a
t i o n  
t
h
a
t  
t
h
i
s

byte gives.
Bits 0 to 2 of  this byte are used to

tell us what type of file we are looking
a t  Bit  7 is used to tell the drive if  the
tile is correctly closed or not. A I in bit
number 7  shows that the fi le is  s till
open. This  can be seen on a directory
listing as a •*• following the fi letype.

Bit 6 holds an extremely important
piece o f  i n f o r m a t i o n  w h i c h ,
unfortunately, a  la r ge  number  o f
people are unaware of. This bit is used
to tell the disk drive whether or not the
tile is protected. Setting this bit to ' I '
will prevent deleting this file by normal
methods. A  protected fi le can be seen
in a  directory lis ting as i t  has a ' <  •
following the  fi letype. I f  you have
important files it is well worth going to
the trouble of setting this bit to prevent
accidental erasure.

Program Erasure

Whenever you delete a program from
disk a number of changes are made to
the disk. Firs t o f  all, the sectors that
the program occupied are marked as
Free in the RAM and secondly, the fi le
type is changed to zero indicating that
it has  been deleted. T he impor tant
thing to remember is that the program
is still n the disk and will remain there
until another program is saved over it.
probably fo llow ing the nex t S A V E
operation.

I f  you delete a lite by accident and
realise before you have saved another
to disk then it is a very simple matter to
retrieve it A l l  you have to do is find the
entry for  the life in the directory block
and change the fi letype to whatever it
was before. I f .  f o r  example. the fi le
type was a program you would store
the number 02 in the relevant position.
You w il l  now be able to use your fi le.

Note, the RAM will not be updated
and there is  a  chance that the next
SAVE operation may overwrite your
resereeted tile. I t  is  therefore a good
idea t o  mak e a  new c opy  o f  any
reserected fi le befoore doing anything
else.

Having taken a look at the way that
a d i s k  direc tory  i s  s tored o n  a
Commodore disk it is probably worth
looking at the format that fi les take.
Figures 5 t o  7  give details on all o f



D IS K  G U I D E

Fiv,• 6

Program File Format
B y t e  D e fi n i t i o n

F I R ST  SEC T O R
O, 1  T r a c k  a n d  s e c t o r  o f  n e x t  b l o c k  i n  fi l e .
2 , 3  L o a d  a d d r e s s  o f  p r o g r a m .
4 - 2 5 5  N e x t  2 5 2  b y t e s  o f  p r g  i n f o  s t o r e d

t o k e n i s e d  a s  i n  c o m p u t e r s  m e m o r y .

REM AI NI NG F U L L  SEC T O R S
O, 1  T r a c k  a n d  s e c t o r  o f  n e x t  b l o c k  i n  fi l e .
2 - 2 5 5  n e x t  2 5 4  b y t e s  o f  p r g  i n f o  s t o r e d

t o k e n i s e d  a s  i n  c o m p u t e r s  m e m o r y .

F I N A L  SEC T O R
O, 1  N U L L  ( $ 0 0 ) ,  f o l l o w e d  b y  n u m b e r  o f

v a l i d  d a t a  b y t e s  i n  s e c t o r .
2 - ? ? ?  L a s t  b y t e s  o f  p r o g r a m  d a t a .

T h e  e n d  o f  a  B A S I C  fi l e  i s  m a r k e d
3 z e r o  b y t e s  i n  a  r o w .

Sequential File Format
B y t e  D e fi n i t i o n

ALL  B U T  F I N A L  SEC T O R
0 , 1  T r a c k  a n d  S e c t o r  o f
2 - 2 5 5  2 5 4  b y t e s  o f  d a t a .

F I N A L  SEC T O R
0 , 1  N U L L  ( $ 0 0 ) ,  f o l l o w e d

b y t e s  i n  s e c t o r .
2 - ? ? ?  L a s t  b y t e s  o f  d a t a .

the m a i n  fi l e  t y p e s .  C a r e f u l
examination o f  these figures should
provide you with all of the information
that y o u  r equ ir e  t o  k n o w .  O n e
important p o in t  whic h i s  wor th  a
mention is  that you can fi nd out the
start address o f  any program fi le by

examining bytes 2  and 3 o f  the fi rst
sector of  any program.

Give it a go

People say that the only wav to  fi nd
out i f  von have understood something

DISK USERS HANDBO O K
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b y

n e x t  d a t a  b l o c k .

b y n u m b e r  o f

is to give it  a go. Presented here is a
small tutor ial'  covering some o f  the
aspects that we have looked at within
this artic le. I have not referred to an'
specific D is k  Ed ito r ,  however, t he
figures presented here are from the one
p resen tcd in this supplement.



D I S K  G U I D E

B y t e D e fi n i t i o n

DATA BLOCK
0 , 1 T r a c k  a n d  S e c t o r o f n e x t  d a t a  b l o c k .

2 5 4  b y t e s  o f  d a t a . E m p t y  R e c o r d s
c o n t a i n  $ F F  i n  t h e  fi r s t  b y t e  f o l l o w e d
b y  $ 0 0  t o  t h e  e n d  o f  t h e  r e c o r d .
P a r t i a l l y  fi l l e d
w i t h  $ 0 0 .

r e c o r d s  a r e  p a d d e d

S I D E SECTOR B L O C K
0 , 1 T r a c k  a n d  S e c t o r  o f n e x t  d a t a  b l o c k .
2
3

S i d e  s e c t o r  n u m b e r
r e c o r d  l e n g t h .

( 0
-
5 )
.

4 - 5 T r a c k  a n d  S e c t o r o f 1 s t  s i d e  s e c t o r  ( 0 ) .
8 - 7 T r a c k  a n d  S e c t o r o f 2 n d  s i d e  s e c t o r  ( 1 ) .
8 - 9 T r a c k  a n d  S e c t o r o f O r d  s i d e  s e c t o r  ( 2 ) .
1 0 - 1 1 T r a c k  a n d  S e c t o r o f 4 t h  s i d e  s e c t o r  ( 3 ) .
1 2 - 1 3 T r a c k  a n d  S e c  t o r o f 5 t h  s i d e  s e c t o r  ( 4 ) .
1 4 - 1 5 T r a c k  a n d  S e c  t a r o f G t h  s i d e  s e c t o r  ( . 5 ) .
1 G - 2 5 5 T r a c k  a n d  s e c t o r p o i n t e r s  t o  1 2 0  d a t a

ig.

Relative File Format
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Firstly. you will need to format a

blank disk. Make sure that it is blank
and contains nothing that you require
before going any further.

Put your disk in  your drive and
enter the following command:
OPEN,8,15,"NO:TEST,YC"
Next t y p e  t h e  fo l l ow ing  sma l l
proogram and SAVE it onto your disk
with the filename "ONE"
10 REM THIS IS A VERY
20 REM SHORT TEST
30 REM PROGRAM
40 REM
50 REM THE END

OK. so it's nothing stunning but it
will serve our purpose very well.

Now LOAD your disk editor and
examine the contents of track 18 sector
O. If  you have a look at bytes 144 to 1(51
you will see that they hold the name of
the disk. Figure 8  shows what you
would see using our disk editor, the

DISK G U I D E

display may be slightly different with
your editor.

Now w e  shall change the disk
name. Change th e  letters o f  the
filename to "DEMO". Figure 9 shows
how your disk should look now.

Once you have done this write the
sector back t o  the disk and your
changes w i l l  h a v e  been  ma d e
permanent. I f  you want to check this
For yourself reset your machine and
load in the disk directory, you will see
that the name has been changed.

Rescue a I l k

Now we are going to delete a tile and
then recover i t. Scratch the test file
from your disk wi th  the following
command:
OPEN,8,15,"S0:ONE"

If you now try and L OAD  the
program"ONE" you will he unable to
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do so.
Load your disk editor into your

computer and take a look at track 18
sector I .  Figure 10 shows something
similar to what you should see. The 00
byte indicated on our picture shows
that the file has been deleted. [[you use
the editor to  change this to 82, ie a
program file, and then write the sector
back to disk you will be able to LOAD
the program once again.

Obviously th is article has only
glossed over the area of disk structure
and disk editing. I f  you have old disks
that you no longer want don't format
them straight away, play around with
them using a disk editor ti l l  you feel
sure that you know exactly what you
are doing.

REMEMBER never edit a disk that
has programmes on it that you require
unless you are sure about what you're
doing.
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Track/Sector
Editor for
CBM 6 4 /

128

/  t is often useful to edit a section of
memory e i th e r  resident i n  t h e
computer's memory or. as explained in
this utility, by modifying the saved file
directly o n  d isk. I t  i s  extremely
important that a  'backup' be made
prior to making any alterations, so in
the event o f  a mistake the user can
always revert back to the original.

Boot u p  the TRACK/SECTOR
EDITOR and you are directly into the
READ SECTOR mode. Insert the disk
to be read and simply press RETURN
twice t o  select th e  B A M  o f  the
directory (default mode is TRACK 18
and SECTOR 0) (Jr input the required
TRACK and SECTOR as commanded
by the cursor. The contents o f  that
sector are now displayed in the viewing
window with the cursor flashing at the
top left hand corner - position O. The
first two bytes are highlighted in white
to indicate the LINK to the location of
the next track and sector of the saved
file.

Hints on how to use the editor
By Les Allan

T - TEXT MODE

Use the cursor control keys to locate
the cursor to the required position and
PRESS T  t o  enter TE X T  mode.
Simply type in from the keyboard the
text required using the CTRL key to
select lower case and press RETURN
to end.

* C H A N G E  BYTE

Use the cursor control keys to locate
the cursor to the required position and

A C000 L D A  SC100
1) C000
M C000 C RX)
F C000 C 100 EE
S "SECTOR",08,C000,C 100
L "SECTOR",08

- X

assemble code at SC000
dis-assemble code at $C000
monitor code between $C000 and SC100
fill with SEE between $C000 and SC100
save contents of sector to disk
load sector back to $C000
quit monitor and return to the editor

DISK USERS HANDBOOK
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PRESS the * key. The value of the byte
to be changed can be entered either
directly in decimal or in hex provided
the number is preceded by the $ key.

W -  WRITE SECTOR
To write the modified sector to the
disk PRESS the W key and confirm
your intention by pressing the Y key or
quit with N key.

R -  READ SECTOR

PRESS the R key at any time to select a



different track and sector to be read.
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I I  -'RE-START

PRESS the Fl  key at any time during
the edit mode to reset the registers to
the start up configuration of TRACK
18 and SECTOR O.

-  VIEW NEXT SECTOR

PRESS the HOME key to position the
cursor to the L INK track and sector
followed by the .1 key will cause the
editor to Jump to the next sector of the
saved file.

K -  M / C MONITOR

Press the X  key to  enter the M /C
monitor wh i ch  w i l l  d isp lay th e
contents of the sector between SC000
and SC I 00.

Figure I  g i ves th e  available
commands.
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Directory Entry Explanation

Boot u p  t h e  TRACK/SECTOR
EDITOR. insert diskette to  be read.
press RETURN twice to  read RAM
and J  to  jump to  TRACK 18 and
SECTOR I  which is always the first
sector of the directory. Figure 2 gives
details.

Up to  eight directory entries are
saved per sector in exactly the same
sequence. To view the contents of any
saved file simply locate the cursor at
byte 4 and press J to read the first track
and sector.

DISK USERS HANDBOOK
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The program as listed must be
typed in exactly as written and saved
prior to  running. Error trap routines
are included to ensure that the data as
read is correct. The program when run
stores the relevant code at a temporary
address of $8000 and when prompted
relocates th e  working program t o
basic ($0801) and saves the completed
program to disk.

Fig. 2

byte 1
byte 2
byte 3
byte 4
byte 5
byte 6 - 21
byte 22 -  30
byte 31
byte 32

$12 location o f next track o f directory -  $OO i f end
$04 location o f next sector of directory -  SEE i f end
882 type of file saved (PRG) change to 8C2 to LOCK file
S11 start track of saved file
SOO start sector of saved file
NAME of save file
relative file data
length o f saved file in hex
$OO
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. 0 a . 2 7 . 0 0 , 8 b . 5 1 . b 1 . 3 2 . 3 5 , 3 5
6a 8 1  d a t a  a 7 . 3 1 . 3 0 . 3 5 , 0 0 , 8 c , 0 a

. 2 8 . 0 0 . 9 7 . 5 0 . 2 c . 5 1 , 3 a , 5 0 , b 2
34 8 2  d a t a  3 1 . 3 3 . 3 0 , 3 5 , a a . 5 9 , a c

. 3 4 . 3 0 . a a , 5 8 , 3 a , 5 1 , b 2 , c 2 . 2 8
41 8 3  d a t a  5 0 , 2 9 , 3 , 3 , 5 1 , 3 1 . 1 3 2 . 5 1

, 0 0 . b 3 , 0 a , 2 9 . 0 0 , 9 7 , 3 2 , 2 c . 5 1
aa 8 4  d a t a  3 a . 8 c 1 , 3 1 . 3 0 , 0 3 . e 2 . 3 a

, B d , 3 1 , 3 5 , 3 7 , 3 a , 9 9 . 2 2 . 1 1 . 2 2
f b  8 5  d a t a  a 6 . 3 3 . 3 5 , 2 9 . 2 2 . 9 b . 2 4

, 2 2 . 5 7 . 2 4 . 3 a , 8 9 , 3 1 , 3 1 . 0 0 , d a
6 3  8 6  d a t a  0 a , 2 a . 0 0 . 8 d . 3 1 . 3 5 , 3 7

, 3 a , 9 9 , 2 2 , 1 1 , 2 2 . a 6 . 3 3 . 3 5 , 2 9
8 f  8 7  d a t a  3 b . 3 a . 5 6 . b 2 . 5 1 , 3 a . 4 c

, b 2 . 3 2 , 3 a . 8 d . 3 8 . 3 1 . 3 a . 5 1 . b 2
28 8 8  d a t a  5 6 . 3 a . 8 9 . 3 3 . 3 9 , 0 0 , e 6

. 0 a . 2 c , 0 0 , 8 1 3 . 4 f . 5 0 , a 7 , 3 1 . 3 0
c 4 8 9  d a t a  3 5 . 0 0 . 1 a . a . 2 e . 0 0 , 8 d

. 3 1 . 3 5 . 3 7 , 3 a , 9 9 , a 6 , 3 1 , 3 0 , 2 9
27 9 0  d a t a  2 2 , 1 1 , 0 4 . e 2 , c 1 , d 2 . c 5

, a 0 . d 9 , c f , d 5 , a 0 , d 3 , d 5 , d 2 . c 5
40 9 1  d a t a  2 0 . 2 8 , 1 2 . 1 5 . 1 c , d 9 , 9 2

. 0 5 . 2 f . 1 2 . 1 c . c e . 9 2 , 0 5 . 2 9 , 2 0
ad 9 2  d a t a  a 4 , 9 d . 2 2 . 3 1 ) . 0 0 . 3 2 . 0 b

. 21 . 0 0 , a 1 . 4 1 . 2 4 . 3 a . 8 b . 4 1 , 2 4
d 8  9 3  d a t a  b 2 . 2 2 . 4 e . 2 2 . a 7 . 9 9 . 4 1

. 2 4 . 3 a . 8 9 . 3 5 , 3 9 , 0 0 . 4 2 . 0 b . 3 0
42 9 4  d a t a  0 0 , 8 1 3 , 4 1 , 2 4 , b 3 . b 1 . 2 2

. 5 9 . 2 2 , a 7 , 3 4 . 3 7 . 0 0 . 6 c , 0 b , 3 1
b0 9 5  d a t a  0 0 , 9 9 , 4 1 , 2 4 , 3 a , 9 f . 3 1

. 3 5 . 2 c . 3 8 , 2 c . 3 1 , 3 5 , 3 a , 9 f . 3 5
9c  9 6  d a t a  2 c , 3 8 , 2 c . 3 5 , 2 c , 2 2 , 2 3

, 2 2 . 3 a . 9 8 . 3 1 , 3 5 . 2 c . 2 2 , 4 2 . 2 d
33 9 7  d a t a  5 0 . 3 a . 3 5 . 2 c , 3 0 , 2 2 , 0 0

, a 8 . 0 1 o . 3 2 . 0 0 . 9 e . 3 5 . 3 0 , 3 9 , 3 2
11 9 8  d a t a  3 7 . 3 a . 9 8 , 3 1 . 3 5 . 2 c . 2 2

, 5 5 , 3 2 . 3 a , 3 5 , 2 c . 2 2 . 5 3 . 4 4 . 2 4
ec  9 9  d a t a  3 b . 5 4 . 3 b . 5 3 . 3 a . 8 4 . 3 1

. 3 5 . 2 c . 4 1 , 2 4 , 2 c , 4 2 , 2 4 . 2 c , 4 3
21 1 0 0  d a t a  2 4 , 2 c , 4 4 . 2 4 , 3 a , B b . c

5 , 2 8 . 4 1 , 2 4 . 2 9 . b 3 . b 1 . 3 0 . a 7 . 3 1
ec  1 0 1  d a t a  3 0 , 3 2 , 0 0 , b f , 0 b , 3 3 , 0 0

. 9 8 , 3 1 , 3 5 . 2 c . 2 2 . 4 9 , 2 2 . 3 a . a 0
d9 1 0 2  d a t a  3 5 , 3 a , a 0 , 3 1 , 3 5 . 3 a , 8 9

. 3 5 , 3 9 . 0 0 . f 1 . 0 b . 3 4 . 0 0 . 8 d , 3 1
9b 1 0 3  d a t a  3 5 , 3 7 . 3 a . 9 9 . a 6 , 3 6 , 2 9

. 2 2 , 1 1 . 0 4 . e 2 . 2 8 . c 8 . c 9 , d 4 , 2 0
e8 1 0 4  d a t a  d 2 , c 5 . d 4 . d 5 . d 2 . c e . 2 0

. d 4 . c f . 2 0 . c 5 . c e . c 4 , 2 0 , d 4 , c 5
Of 1 0 5  d a t a  d 8 , d 4 . 2 0 . c d , c f . c 4 . c 5

. 2 9 . 9 b . 2 2 . 0 0 , 1 1 , 0 c . 3 6 . 0 0 . 5 1
8b 1 0 6  d a t a  3 1 , b 2 . 5 1 . 3 1 . a a . 3 1 . 3 2

. 3 8 , 3 a . 8 b . 5 1 . 3 1 . b 1 , 3 2 , 3 5 , 3 5
67 1 0 7  d a t a  a 7 , 5 1 , 3 1 , b 2 . 5 1 , 3 1 . a b

. 3 2 . 3 5 . 3 6 . 0 0 , 3 2 . 0 c . 3 7 , 0 0 , 9 7
7 f  1 0 8  d a t a  5 0 , 2 c . 5 1 , 3 1 . 3 a . 8 1 . 4 3

. b 2 . 3 1 . a 4 , 3 5 . 3 5 . 3 a , a 1 . 4 1 , 2 4
cd 1 0 9  d a t a  3 a . 8 b . 4 1 . 2 4 , b 3 . b 1 . 2 2

. 2 2 . 0 7 . 3 5 . 3 7 , 0 0 . 3 c , O c . 3 8 , 0 0
9a 1 1 0  d a t a  1 3 2 . 3 0 . 8 9 . 3 5 . 3 4 . 0 0 . 4 e

. 0 c . 3 9 . 0 0 , 8 b , 4 1 . 2 4 , b 3 . b l , c 7
BO 1 1 1  d a t a  2 8 , 3 1 . 3 3 . 2 9 . a 7 . 3 6 . 3 0

. 0 0 , 5 7 , 0 c . 3 a . 0 0 . 9 7 . 5 0 . 2 c , 5 1
Bd 1 1 2  d a t a  0 0 , 6 4 . 0 c . 3 b . 0 0 . 8 d . 3 1

. 3 5 , 3 5 . 3 a . 8 9 , 3 3 . 3 9 , 0 0 . 8 0 , 0 c
55 1 1 3  d a t a  3 c . 0 0 . 9 7 . 5 0 . 2 c , c 6 , 2 8

. 4 1 . 2 4 . 2 9 . 3 a , 4 4 . b 2 . 3 3 , 3 7 . 3 a
78 1 1 4  d a t a  8 b . 5 9 . b 2 , 3 6 , a 7 , 4 4 , b 2

. 3 2 , 3 7 , 0 0 , 9 3 . 0 c . 3 d . 0 0 . 8 b . 5 8
12 1 1 5  d a t a  b 3 . 4 4 , a 7 , 5 1 3 , b 2 . 5 8 , a a

. 3 1 . 3 a , 8 9 . 3 6 . 3 4 . 0 0 , a f . 0 c . 3 e
ca 1 1 6  d a t a  0 0 . 8 1 ) , 5 8 , b 2 , 4 4 , a 7 , 5 8

, b 2 , 3 0 . 3 4 1 . 8 b . 5 9 , b 3 , 3 6 . a 7 , 5 9
f 3  1 1 7  d a t a  b 2 . 5 9 . a a . 3 1 , 3 a . 8 9 , 3 6

. 3 4 , 0 0 . b 7 . 0 c . 3 1 , 0 0 . 5 9 . b 2 . 3 0
bb 1 1 8  d a t a  0 0 . d 9 . 0 c , 4 0 . 0 0 , 5 0 , b 2

, 3 1 , 3 3 , 3 0 , 3 5 . a a . 5 9 . a c . 3 4 . 3 0
79 1 1 9  d a t a  a a , 5 8 . 3 a , 5 1 . b 2 , c 2 , 2 8

, 5 0 , 2 9 . 3 a . 5 1 , 3 1 . b 2 . 5 1 . 3 a . 8 9
76 1 2 0  d a t a  3 5 . 3 4 , 0 0 , f a , 0 c . 4 1 . 0 0

. 8 d . 3 1 . 3 5 , 3 7 . 3 a . B b , 4 f , 5 0 , a 7
22 1 2 1  d a t a  4 d , 4 2 , b 2 . 4 d . 4 2 , a a . 3 1

. 1 5 . 9 e . 3 5 , 3 0 , 3 8 , 3 1 3 . 3 9 , 3 a , 8 9

10 1 2 2  d a t a  3 1 , 3 3 . 3 4 , 0 0 . 0 8 . 0 d . 4 3
, 0 0 , 5 3 , b 2 . 5 3 , a a , 3 1 , 3 a . 8 9 . 3 9

d2 1 2 3  d a t a  3 9 . 0 0 . 1 8 . 0 d . 4 4 . 0 0 . 4 f
. 5 0 , b 2 , 3 0 . 3 a , 9 e . 3 5 . 3 0 . 3 8 , 3 5

5 !  1 2 4  d a t a  3 9 , 0 0 . 3 b . 0 d , 4 6 . 0 0 . 8 d
, 3 1 . 3 5 , 3 7 , 3 a , 9 9 . 2 2 , 1 1 . 2 2 . a 6

33 1 2 5  d a t a  3 1 , 3 0 , 2 9 , 3 b . 3 a , 5 6 , b 2
, 5 4 . 3 a , 4 c , b 2 . 3 1 , 3 a . 8 d . 3 8 , 3 1

46 1 2 6  d a t a  3 a . 5 4 , b 2 , 5 6 . 0 0 . 7 7 , 0 d
. 4
7
.
0
0 ,
8 (
1 ,
3
1 ,
3
5 .
3
7 .
3
0 ,
9
9 ,
2
2

93 1 2 7  d a t a  1 1 . 2 2 . a 6 . 3 2 . 3 4 . 2 9 . 3 b
. 3 4 1 . 5 6 , b 2 , 5 3 , 3 a . 4 c , b 2 , 3 1 . 3 a

45 1 2 8  d a t a  8 d . 3 8 . 3 1 . 3 a . 5 3 , b 2 , 5 6
, 3 0 . 9 1 . 3 1 . 2 c . 3 8 . 2 c , 3 1 , 3 5 . 3 a

e9 1 2 9  d a t a  9 8 , 3 1 . 2 c . 2 2 , 4 9 , 2 2 . 5 3
. 4 4 . 2 4 , 3 a , a 0 . 3 1 , 3 a . 8 9 , 3 9 . 3 9

l b  1 3 0  d a t a  0 0 . 9 8 . 0 d , 4 8 . 0 0 . 8 d , 3 1
. 3 5 , 3 7 , 3 8 , 8 1 D , 4 f . 5 0 . a 7 . 4 d . 4 2

f 3  1 3 1  d a t a  b 2 . 4 d . 4 2 , a b . 3 1 . 3 a , 9 e
. 3 5 . 3 0 . 3 8 , 3 5 . 3 9 . 3 a . 8 9 , 3 1 , 3 3

a0 1 3 2  d a t a  3 4 . 0 0 . a 6 . 0 d . 4 a . 0 0 . 5 3
. b 2 , 5 3 , a b . 3 1 . 3 a . 8 9 , 3 9 , 3 9 . 0 0

d3 1 3 3  d a t a  b 1 . 0 d , 4 1 3 . 0 0 . 8 b . 4 1 . 5 0
. 0 7 . 3 1 , 3 0 . 0 0 , e 3 . 0 4 , 4 d . 0 0 . 8 d

4 f  1 3 4  d a t a  3 1 , 3 5 , 3 7 , 3 a , 5 4 , b 2 . c 2
. 2 8 . 5 0 , 2 9 . 3 a . 4 4 , b 2 , 3 3 , 3 7 . 3 a

61 1 3 5  d a t a  8 b . 5 9 . b 2 , 3 6 . a 7 , 4 4 , b 2
. 3 2 . 3 7 , 3 a . 8 b . 5 8 , b 2 , 4 4 , a 7 . 5 3

81 1 3 6  d a t a  b 2 . c 2 . 2 8 . 3 1 . 3 3 . 3 0 , 3 5
, 2 9 . 3 a , 8 9 , 3 9 . 3 9 , 0 0 . f 9 , 0 d . 4 e

ad 1 3 7  d a t a  0 0 . 8 b . 5 8 , b 2 , 4 4 . a 7 . 5 3
, b 2 , c 2 . 2 8 , 5 0 , a a . 3 3 . 2 9 , 3 a . 6 9

26 1 3 8  d a t a  3 9 , 3 9 . 0 0 , 0 a . 0 e . 4 f , 0 0
. 5 3 . b 2 . c 2 . 2 8 , 5 0 . a a . 3 1 . 2 9 . 3 a

Od 1 3 9  d a t a  8 9 „ 3 9 . 3 9 . 0 0 , 4 8 . 0 e . 5 1
. 0 0 . 9 9 , c 8 . 2 8 . 2 2 . 9 b . 2 0 , 0 4 , e 2

16 1 4 0  d a t a  2 2 , 2 c . 4 c . a a . 3 3 . 2 9 . 3 b
. c 8 . 2 8 . 2 2 . 9 d , 0 4 , e 2 , 2 2 . 2 c . 4 c

l b  1 4 1  d a t a  a a . 3 2 . 2 9 , 3 b , 3 a , 8 1 . 4 3
, b 2 , 3 0 , a 4 . 3 1 . 3 a , 5 4 . 2 4 . 2 8 . 4 3

57 1 4 2  d a t a  2 9 . b 2 , 2 2 , 2 2 , 3 a , 8 2 . 3 a
, 5 7 , b 2 , 3 0 . 3 a , 5 6 , 3 1 . b 2 . 3 0 . 0 0

eb 1 4 3  d a t a  6 0 . 0 e , 5 2 , 0 0 . 9 9 . 2 2 , 9 2
, 2 2 . 3 b , 3 a . 4 6 . b 2 , a 8 . 4 6 . 3 a . 8 b

29 1 4 4  d a t a  4 6 , a 7 . 9 9 . 2 2 . 1 2 , 2 2 , 3 b
. 0 0 . 8 b , 0 e , 5 3 . 0 0 , 9 9 . 2 2 . 2 0 . 9 d

Be 1 4 5  d a t a  2 2 . 3 b , 3 a . 8 1 , 4 3 , b 2 . 3 1
, a 4 . 3 1 , 3 0 . 3 a , a 1 , 4 1 . 2 4 . 3 a . B b

be 1 4 6  d a t a  4 1 , 2 4 . b 3 , b 1 . 2 2 . 2 2 . a 7
. 9 9 . 2 2 . 9 2 , 2 0 . 9 d , 2 2 , 3 b . 3 a . 8 9

4d 1 4 7  d a t a  3 8 , 3 5 , 0 0 , 9 5 , 0 e . 5 4 . 0 0
. 8 2 , 3 a , 8 9 , 3 8 , 3 2 , 0 0 , b f , O e . 5 5

81 1 4 8  d a t a  0 0 . 8 b . 4 1 . 2 4 . b 2 , c 7 . 2 8
. 3 2 . 3 0 , 2 9 , a 7 . 8 b . 5 7 , b 1 , 3 0 , a 7

7 f  1 4 9  d a t a  9 9 . 2 2 . 9 d . 2 0 . 9 d . 2 2 . 3 b
, 3 a . 5 7 . b 2 . 5 7 , a h . 3 1 . 3 a . 5 4 . 2 4

09 1 5 0  d a t a  2 8 . 5 7 . 2 9 , b 2 , 2 2 . 2 2 . 0 0
, d 0 , 0 e . 5 6 , 0 0 . 8 1 ) . 4 1 . 2 4 , b 2 , c 7

c4 1 5 1  d a t a  2 8 . 3 1 , 3 3 . 2 9 . a 7 . 3 9 . 3 2
. 0 0 . e 3 , 0 e , b 7 . 0 0 . 8 b . 4 1 . 2 4 , b 2

d8 1 5 2  d a t a  2 2 . 2 4 . 2 2 . a f , 5 7 . b 2 . 3 0
. a 7 , 3 9 . 3 1 . 0 0 , 0 b . 0 f , 5 8 . 0 0 . 8 b

95 1 5 3  d a t a  2 8 . 4 1 . 2 4 , b 3 . 2 2 , 3 0 , 2 2
. b 0 , 4 1 , 2 4 . b 1 , 2 2 . 3 9 , 2 2 . 2 9 , a f

09 1 5 4  d a t a  2 8 , 4 1 , 2 4 , b 3 . 2 2 . 4 1 . 2 2
, b 0 . 4 1 , 2 4 , b 1 , 2 2 , 4 6 , 2 2 , 2 9 , a 7

b2 1 5 5  d a t a  3 8 . 3 2 . 0 0 . 2 7 . 0 f , 5 9 , 0 0
. B b . 4 1 . 2 4 , b 1 , 2 2 . 4 0 , 2 2 , a 7 . 4 1

ed 1 5 6  d a t a  2 4 . b 2 , c 7 . 2 8 , c 6 , 2 8 , 4 1
, 2 4 , 2 9 . a a . 3 1 . 3 2 , 3 8 . 2 9 , 0 0 , 3 3

67 1 5 7  d a t a  0 f . 5 a , 0 0 . 8 b , 5 7 . b 1 . 4 c
, a 7 . 3 8 . 3 2 . 0 0 , 5 2 . 0 f . 5 b , 0 0 , 5 4

b7 1 5 8  d a t a  2 4 , 2 8 , 5 7 . 2 9 , b 2 . 4 1 , 2 4
. 3 a . 5 7 , b 2 , 5 7 , a a , 3 1 , 3 a . 9 9 . 2 2

23 1 5 9  d a t a  9 2 , 2 2 . 4 1 . 2 4 . 3 b , 3 a , 8 9
. 3 8 . 3 2 . 0 0 , 6 2 . 0 1 . 5 c . 0 0 , 8 1 ) , 5 4

- b  1 6 0  d a t a  2 4 , 2 8 . 3 0 . 2 9 . 1 ) 2 , 2 2 . 2 2
. a 7 , 8 e , 0 0 , 8 7 . 0 1 . 5 d . 0 0 . 5 6 . b 2

dc  1 6 1  d a t a  3 0 . 3 a , 4 c , b 2 , 3 0 . 3 a . 8 b
, 5 4 . 2 4 . 2 8 . 3 0 . 2 9 . b 2 , 2 2 . 2 4 , 2 2

d7 1 6 2  d a t a  0 7 . 5 4 . 2 4 , 2 8 , 3 0 , 2 9 , b 2
, 2 2 . 2 2 . 3 a . 4 c , b 2 , a b . 3 1 . 0 0 . c 0

c c  1 6 3  d a t a  O f . 5 e . 0 0 , 4 1 . 2 4 , b 2 , 2 2
. 2 2 . 3 a . 8 1 . 4 3 . 1 D 2 . 3 0 , a 4 . 5 7 , a b

08 1 6 4  d a t a  3 1 . 3 a . 4 1 , 2 4 , b 2 . 4 1 . 2 4

, a a . 5 4 , 2 4 . 2 8 . 4 3 , 2 9 . 3 a . 8 2 . 3 a
dc  1 6 5  d a t a  4 1 . 2 4 . b 2 . c 9 . 2 8 , 2 2 . 3 0

. 0 4 . e 2 , 2 2 . a a . 4 1 , 2 4 . 2 c . 3 5 , 2 9
2e 1 6 6  d a t a  3 a . 8 b . 4 c . a 7 . 3 9 , 3 6 , 0 0

. e 9 . 0 f . 5 f , 0 0 . 8 1 , 4 3 , b 2 . 3 0 . a 4
a t  1 6 7  d a t a  3 3 , 3 a . 5 6 , b 2 , 5 6 . a a . 2 0

, 3 1 , 3 0 , a e . 4 3 , 2 9 . a c , c 5 . 2 8 , c a
c f  1 6 8  d a t a  2 8 , 4 1 , 2 4 . 2 c . 3 5 , a b . 4 3

. 2 c , 3 1 , 2 9 , 2 9 . 3 a , 8 2 . 3 a , B e , 0 0
c c  1 6 9  d a t a  1 9 , 1 0 , 6 0 . 0 0 . 8 1 . 4 3 , b 2

, 3 0 . a 4 . 3 1 . 3 a . 8 1 . 5 7 . b 2 . 3 0 , a 4
95 1 7 0  d a t a  3 1 , 3 a . 9 7 . 3 2 , a a , 5 7 . 2 c

. c 6 . 2 8 , c a , 2 8 , 4 1 . 2 4 , 2 c , 2 8 , 3 4
68 1 7 1  d a t a  a b , 2 8 . 4 3 , a c . 3 2 . 2 9 . 2 9

, a a . 5 7 . 2 c . 3 1 . 2 9 . 2 9 . 3 a . 8 2 , 0 0
02 1 7 2  d a t a  3 9 . 1 0 . 6 1 . 0 0 . 9 e , 3 5 , 3 1

. 3 1 . 3 5 . 3 0 . 3 a . 5 6 . b 2 . 5 6 . a a . 2 8
e2 1 7 3  d a t a  3 2 . 3 5 , 3 6 , a e . 4 3 . 2 9 , a c

. c 2 . 2 8 , 3 4 , 2 9 , 3 a . 8 2 . 3 a . 8 e , 0 0
dd 1 7 4  d a t a  7 4 . 1 0 . 6 3 . 0 0 , 9 e . 3 5 . 3 0

. 3 8 . 3 8 , 3 9 , 3 a . 8 d . 3 1 . 3 5 . 3 7 , 3 a
8 f  1 7 5  d a t a  9 9 . 2 2 . 1 1 . 2 2 . a 6 . 3 9 . 2 9

, 2 2 , 9 0 , 9 b , 2 0 . 0 3 , e 2 . 9 d , 0 3 , e 2
03 1 7 6  d a t a  2 2 , 5 4 , 3 a . 8 d , 3 1 . 3 5 , 3 7

. 3 a , 9 9 , 2 2 . 1 1 . 2 2 . a 6 , 3 2 , 3 3 , 2 9
17 1 7 7  d a t a  2 2 . 2 0 , 0 3 . e 2 . 9 d . 0 3 . e 2

, 9 b , 2 2 . 5 3 . 0 0 , a f . 1 0 . 6 4 , 0 0 , 9 1
Ob 1 7 8  d a t a  3 1 , 3 5 . 2 c . 3 8 . 2 c , 3 1 . 3 5

. 3 a , 9 1 . 3 5 , 2 c . 3 8 , 2 c , 3 5 . 2 c . 2 2
86 1 7 9  d a t a  2 3 . 2 2 . 3 a . 9 8 . 3 1 . 3 5 . 2 c

. 2 2 . 5 5 , 3 1 , 3 a . 3 5 . 2 c , 2 2 . 5 3 . 4 4
dc  1 8 0  d a t a  2 4 . 3 b . 5 4 . 3 b . 5 3 . 3 a . 8 4

. 3 1 . 3 5 , 2 c , 4 1 . 2 4 , 2 c . 4 2 , 2 4 , 2 c
e7 1 8 1  d a t a  4 3 , 2 4 , 2 c . 4 4 . 2 4 , 0 0 , e 4

. 1 0 . 6 5 , 0 0 , 8 b , c 5 . 2 8 , 4 1 . 2 4 . 2 9
51 1 8 2  d a t a  1 ) 2 , 3 0 . a 7 , 9 e . 3 5 . 3 0 , 3 8

. 3 4 . 3 3 , 3 a , 5 0 , b 2 . 3 1 . 3 3 . 3 0 , 3 5
d4 1 8 3  d a t a  3 a , 5 1 . b 2 , c 2 , 2 8 , 5 0 . 2 9

, 3 a , 5 8 . b 2 . 3 0 . 3 0 , 5 9 . b 2 , 3 0 . 3 a
20 1 8 4  d a t a  a 0 . 3 5 . 3 a , a 0 . 3 1 . 3 5 . 3 a

. 8 9 . 3 3 , 3 9 . 0 0 , 2 4 , 1 1 , 6 6 , 0 0 . 9 9
d9 1 8 5  d a t a  2 2 , 1 3 . 2 2 , 3 b . 3 0 . 8 1 . 5 8

, b 2 . 3 1 . a 4 , 3 4 , 3 a . 9 9 . 2 2 . 2 0 , 2 8
26 1 1 3 6  d a t a  e 2 . 2 2 , 3 b . 3 a . 8 2 . 0 0 . 5 9

. 1 1 . 6 7 , 0 0 , 9 9 , 2 2 , 9 3 , 1 1 . 0 5 , 1 2
e7 1 8 7  d a t a  c 4 . c 9 . d 3 . c b . 2 0 , c 5 . d 2

. d 2 , c f . d 2 , 3 a . 2 2 . 3 a . 9 9 , 2 2 . 0 5
Oc 1 8 8  d a t a  1 1 . 2 2 . 4 1 . 2 4 . 2 2 . 2 c . 2 2

. 4 2 . 2 4 . 2 2 . 2 c , 2 2 , 4 3 , 2 4 , 2 2 , 2 c
19 1 8 9  d a t a  2 2 . 4 4 , 2 4 . 3 a . a 0 . 3 5 . 3 a

. a 0 , 3 1 . 3 5 , 0 0 . 6 c . 1 1 . 6 8 . 0 0 . a l
OS 1 9 0  d a t a  4 1 . 2 4 . 3 a , 8 b . 4 1 . 2 4 . b 2

. 2 2 . 2 2 . a 7 . 3 1 , 3 0 , 3 4 , 0 0 , 8 2 . 1 1
Oa 1 9 1  d a t a  6 9 , 0 0 , 5 4 , b 2 . 3 1 . 3 8 . 3 a

. 5 3 . b 2 , 3 0 , 3 a , 8 c 1 . 3 1 , 3 6 , 3 4 , 3 a
b5 1 9 2  d a t a  8 9 . 3 6 . 3 6 1 , 0 0 , 8 f . 1 1 . 9 b

. 0 0 . 9 9 , 2 2 . 9 1 , 2 2 , 5 4 . 2 4 , 3 a , B e
39 1 9 3  d a t a  0 0 . a 7 . 1 1 . 9 d . 0 0 , 9 9 . 2 2

6c  1 9 4  d a t a  1 1 , 9 e . 0 0 . 8 d , 3 1 , 3 5 . 3 7
. 3 a , 9 9 , 2 2 . 1 1 , 0 4 . e 2 , 2 2 . 0 0 . f 0

46 1 9 5  d a t a  1 1 . 9 f . 0 0 , 8 1 , 4 3 . b 2 , 3 1
, a 4 . 3 5 . 3 a . 9 9 , 2 2 . 2 0 . 2 7 . e 2 . 2 2

ec  1 9 6  d a t a  3 a . 8 2 . 0 0 . 1 6 , 1 2 , a 0 . 0 0
, 9 7 . 3 2 . 2 c . 5 0 . 3 1 . 3 a . 8 d . 3 1 . 3 0

80 1 9 7  d a t a  0 3 . e 2 , 3 a . 9 9 . 2 2 . 0 5 , 9 1
, 9 1 . 2 0 . 4 4 . 2 0 , c 3 , 3 0 , 2 2 , 5 7 , 2 4

f 0  1 9 8  d a t a  2 2 , 9 1 , 0 5 , e 2 , 2 2 , 2 2 , 0 0
. 5 2 , 1 2 . a 1 . 0 0 , 9 e , 3 5 . 3 1 . 3 0 . 3 3

17 1 9 9  d a t a  3 5 . 3 a . 9 e . 3 5 . 3 1 , 3 1 . 3 8
. 3 1 . 3 a . 8 d , 3 1 . 3 6 , 3 4 , 3 a . 9 e , 3 5

09 2 0 0  d a t a  3 1 . 3 0 , 3 7 . 3 7 , 3 a . 5 0 . b 2
. 3 1 . 3 3 , 3 0 , 3 5 . 3 a . 5 1 . b 2 , c 2 , 2 8

5e 2 0 1  d a t a  5 0 , 2 9 , 3 a . 5 8 . b 2 . 3 0 . 3 *
, 5 9 , b 2 , 3 0 . 3 a . 8 b . 4 f , 5 0 . a 7 , 3 1

40 2 0 2  d a t a  3 6 . 3 3 , 0 0 , 8 0 . 1 2 , a 2 , 0 0
, 8 d . 3 1 . 3 5 , 3 7 . 3 a . 9 9 . 2 2 , 1 1 . 2 2

a3 2 0 3  d a t a  a 6 , 3 9 , 2 9 . 2 2 . 9 b . 2 0 , 0 3
, e 2 . 9 d , 0 3 . e 2 . 2 2 , 5 4 , a 6 . 3 1 , 3 0

96 2 0 4  d a t a  2 9 . 2 2 , 9 0 . 2 0 , 0 3 . e 2 . 9 d
. 0 3 . e 2 . 9 b . 2 2 . 5 3 . 3 a . 8 9 . 3 3 . 3 9

b7 2 0 5  d a t a  0 0 . b 6 , 1 2 , a 3 , 0 0 , 9 7 . 3 2
. 2 c . 4 d . 4 2 , 3 a , B d . 3 1 . 3 a . 9 9 . 2 2

70 2 0 6  d a t a  1 3 . 2 2 . a 3 . 3 1 , 3 0 . 2 9 . 2 2
, 1 1 , 0 5 , e 2 , 2 0 . 2 0 , 0 5 , c d , c 5 . c d
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12 2 0 7  d a t a  c f . d 2 . d 9 , 2 0 . c 2 , c c , c f
. c 3 . c b , 3 a . 2 0 . 9 b . 2 4 . 2
2
,
5 7
.
2 4

17 2 0 8  d a t a  3 8 . 8 9 . 3 3 , 3 9 . 0 0 . 1 3 , 1 2
, a 4 . 0 0 . 9 7 . 3 5 , 3 3 , 3 2
, 3 8 , 3 0
.
2
c

18 2 0 9  d a t *  3 1 , 3 5 . 3 4 1 . 9 7 , 3 5 . 3 3
, 3 2 , 3 8 . 3 1 , 2 c . 3 1 , 3 2 , 3 a , 9 9 .

2 2
.
9 3

40 2 1 0  d a t a  0 e 2 2 . a 6 , 3 9 . 2 9 , 2 2 .
1 1 . 1 2 , 9 0 , b 0 . c 0 , 1 5 . e 2

,
a e
, 2 2 , 0 0

41 2 1 1  d a t a  3 5 , 1 3 . a 5 , 0 0 . 9 9 ,
0 6
.
3 9

. 2 9 , 2 2 . 1 2 . d d . 2 0 . d 4 . d 2 , c l . c
3e 2 1 2  d a t a  c b . 2 f . d 3 , c 5 . c 3 . d

4
. c f

. d 2 , 2 0 . c 5 . c 4 , c 9 , d 4 . c f , d
2 , 2 091 2 1 3  d a t a  d d . 2 2 . 3 a . 9 9 , a 6 . 3 9 , 2 9
. 2 2 , 1 2 . d d . 2 0 . 0 4 . e 2 . c
2 , 5 9
.
2 0

b l  2 1 4  d a t a  2 0 . c c , 4 5 . 5 3 . 2 0 , c 1 . 4 c
. 4 c . 4 1 , 4 e . 2 0 , 0 4 . e 2 , d d , 2 2 .
0 021 2 1 5  d a t a  5 b . 1 3 , a 6 . 0 0 . 9 9 , a 6

,
3 9

, 2 9 . 2 2 . 1 2 , a d . c 0 . 1 5 . e 2 . b d .
9 22c 2 1 6  d a t a  2 2 , 3 a . 9 9 . 0 0 . 8 d . 1 3 . a

7 , 0 0 . 9 9 , 2 2 , 0 5 , b 0 , c
0
.
2 6 ,
e
2
. a e

11 2 1 7  d a t a  2 2 , 3 b , 0 0 . c 3 . 1 3 , a 8 . 0 0
. 9 9 . 2 2 , d d , 0 5 . 1 2 . 2 0 .
2 0
,
9
b .
2 0

29 2 1 8  d a t a  2 4 , e 2 . 0 5 , 9 2 . d d . 2 2 . 3 b
. 0 0 . 0 1 . 1 4 , a 9 , 0 0 , 8 1 .
4 3
. b
2 , 3 1

8b 2 1 9  d a t a  a 4 . 3 5 , 3 a . 9 9 . 2 2 . d d ,
9
b

. 1 2 , 2 0 . 2 6 , e 2 . 0 5 . 9 2 . d d . 2 2 .
3
b

45 2 2 0  d a t a  3 a . 8 2 , 0 0 . 3 6 . 1 4 . a a , 0 0
, 9 9 , 2 2 , d d , 9 b . 1 2 . 2 0 , 1 c
,
e
2 , 0 5

21 2 2 1  d a t a  9 2 , 2 e . 0 a , e 2 . d d . 2 2 . 3 b
. 0 0 . 6 6 . 1 4 , a b , 0 0 . 9 9 , 2 2 , a b , c 0

a l  2 2 2  d a t a  O c . e 2 . b 2 , c 0 . 0 d . e 2 , b
2 , c 0 . 0 b . e 2 , b 3 . 2 2 . 0 0 . 9 e . 1

4
. a c

62 2 2 3  d a t a  0 0 , 9 9 . 2 2 . 9 1 , d d . 9 0 .
2 0 . 2 0 , d 4 . d 2 . c l , c 3 . c b . 3 a .

2 0 , 0 4bf  2 2 4  d a t a  e 2 . 0 5 . d d . 9 0 . 2 0 , 2
0
. d i

. c 5 . c 3 , d 4 . c f . d 2 . 3 a , 2 0 . 0 4 , e
252 2 2 5  d a t a  0 5 , d d . 9 0 , 2 0 . 2 0 . c 2 . d 9
. d 4 . c 5 . 3 a . 2 0 , 0 4 . e 2 0 5 , d d
, 2 284 2 2 6  d a t a  3 a . 0 0 L c f , 1 4 . a d , 0 0 , 9 9
. 2 2 . 9 1 . a d , c 0 . 0 c . e 2 . b l , c
0
,
0
d

c 2 2 7  d a t a  e 2 , b 1 . c 0 , 0 b , e 2 . 6 d .
2 2 . 0 0 . 0 6 , 1 5 , a e . 0 0 . 9 9 , 3 a . 9 9 .

3
a

3f  2 2 8  d a t a  9 9 . 2 2 . 2 0 , 0 3 . e 2 . 9 7 . 1 2
. d 2 . 9 2 , 0 5 . 3 a . 2 d . d 2 , c 5 , c l . c
42d 2 2 9  d a t a  2 0 . 0 3 . e 2 . d 3 . c 5 , c 3 . d 4
. c f . d 2 , 2 0 . 0 4 . e 2 . 1 2 , 9 7 . c a . 9
208 2 3 0  d a t a  0 5 . 3 a . 2 d . c a , d 5 . c d , d

0 , a 0 , c c . c 9 . c a . c b . 2 2 .
0
0 ,
3 9
,
1 5

2c 2 3 1  d a t a  a f . 0 0 . 9 9 . 2 2 , 2 0 , 0 3 . e 2
, 9 7 . 1 2 . d 7 9 2 . 0 5 , 3 a . 2 d . d
7
. d
2

e4 2 3 2  d a t a  c 9 . d 4 . c 5 , a 0 , 2 0 , d 3 . c
5 . c 3 , d 4 , c f . d 2 . 2 0 , 0 4 . e 2 , 1 2 .

9 738 2 3 3  d a t a  d 4 . 9 2 . 0 5 . 3 a . 2 d , d 4 . c 5
, d 8 . d 4 , a 0 . c d . c f , c 4 . c 5 . 2
2
,
0 0

8d 2 3 4  d a t a  6 f . 1 5 . b 0 , 0 0 , 9 9 . 2 2 . 2
0 . 0 3 . e 2 , 9 7 . 1 2 . 2 8 , 9 2 , 0 5 . 3 4

, 2
d

a 2 3 5  d a t a  c 3 , c 8 . c 1 . c e , c 7 , c 5 . a 0
. c 2 , d 9 , d 4 . c 5 . 2 0 , 0 6 , e 2 . 1
2 , 9 721 2 3 6  d a t a  d 8 . 9 2 , 0 5 . 3 a . 2 d . c d , 2 1
. c 3 , 2 0 . 2 0 . c d , C f . c e . c 9 , d
4
, c f

dO 2 3 7  d a t a  d 2 . 2 2 . 0 0 , , a 4 , 1 5 , b 1 . 0 0
. 9 9 . 2 2 . 2 0 A 3 . e 2 , 9 7 , 1 2 , 2 b . 9 2

ab 2 3 8  d a t a  0 5 , 3 a . 2 d , c 6 . 2 7 . d 7 . c 1
. d 2 , c 4 . a 0 . d 3 . c 5 , c 3 . d 4 , c f , d 2

56 2 3 9  d a t a  2 0 . 0 4 , e 2 . 1 2 , 9 7 . 2 d , 9 2
, 0 5 . 3 0 . 2 d , c 2 . c l . c 3 . c b , a 0 . d 3

96 2 4 0  d a t a  c 5 . c 3 . d 4 . c f . d 2 , 2 2 ,
0 0 . b 1 , 1 5 , b 2 . 0 0 , 9 e . 3 5 . 3

1 1
.
3 6
,
3 8

88 2 4 1  d a t a  3 9 . 3 a . 8 e . 0 0 , d 1 .
1 5
, e
8

. 0 3 , 9 e . 3 5 . 3 1 , 0 3 . e 2 . 3
9
.
3
a ,
5 7

a l  2 4 2  d a t a  2 4 . b 2 . c 7 , 2 8 , c 2 . 2
8
.
3 3

, 2 9 , 2 9 . a a , c 7 . 2 8 , c 2 . 2
8 , 3 4
.
2 9

aa 2 4 3  d a t a  2 9 . 3 a . O e . 0 0 . 8 e , 0 0 , e e
, f f . e 2 , e e . f f , e 2 , e e . f t , e
2
. e e

64 2 4 4  d a t a  f f , e 2 . e e . f f , e 2 . e e . f f
. e 2 , e e . f f . e 2 , e e . f f . e 2 , e e , f f

6d 2 4 5  d a t a  e 2 . e e . f f . e 2 , e e , f f . e 2
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84 3 7 4  d a t a  f 0 , 0 a . 2 0 . b 8 . c e , d 0 . a b
. 2 0 . b 8 . c e . d 0 , a 6 , a 5 . 2 8 , c 5 . 1 d

59 3 7 5  d a t a  d O , a 0 . 2 0 . 6 9 . c a . a 4 , 1 f
, f 0 . 2 8 , 4 5 . 2 9 . c 9 . 9 d . d 0 . 1 a , 2 0

29 3 7 6  d a t a  l e , e b . 9 0 , 0 a . 9 8 , d 0 . 0 4
„ a 5 . 1 e . 1 0 . 0 a . 4 c , e d , c a , c 8 . ( 1 0

90 3 7 7  d a t a  f a , a 5 , 1 e , 1 0 , f 6 , a 4 , 1 1
. d 0 . 0 3 . b 9 . c 2 . 0 0 . 9 1 . c 1 , 8 8 . d 0

e7 3 7 8  d a t a  f 8 . a 5 . 2 6 , 9 1 , c 1 , 2 0 , c a
, c c . 8 5 . c 1 . 8 4 , c 2 . a 9 . 0 7 . 2 0 , d 2

de J79 d a t a  f f . a 0 , 4 1 , 2 0 , e 2 . c 0 . J . 0 05 409 d a t a  f f , 6 8 . 6 0 . a 0 . 0 0 . b l . t c
. 5 4 , c d . 2 0 . 4 1 . c a . 2 0 . 5 4 . c d , a 9 . c 9 . e 2 , d 0 . 1 8 . e a . e a . e a . 2 0 . 3 0

4c 380 d a t a  0 7 , 2 0 . d 2 , f f . 4 e , b 0 . c d 52 410 d a t a  0 1 . b l • f c . a a , 2 0 . 3 0 . 0 1
. a 8 . 2 0 , b f . c e . d 0 . 1 1 . 9 8 . f 0 . 0 e „ b l . f c „ 9 1 , 1 e . 2 0 . 3 d . 0 1 , c a , d 0

97 381 d a t a  8 6 . 1 c . a 6 , 1 d , d d , 1 0 , 0 2 Ob 411 d a t a  f 8 , f 0 , 0 5 . 9 1 . t e . 2 0 . 3 d
. 0 8 , e 8 . 8 6 . 1 d . a 5 . 1 c , 2 8 . 6 0 . c 9 . 0 1 , a 6 , f e . c a . 8 6 . f c . e 0 , f f , d 0

56 382 d a t a  3 0 , 9 0 . 0 3 . c 9 . 4 7 . 6 0 , 3 8 30 412 d a t a  0 2 . c 6 , f d . a 5 . f e . c 9 . 1 f
, 6 0 . 4 0 . 0 2 . 4 5 , 0 3 , d 0 , 0 8 . 4 0 , 0 9 „ a 5 . f f . e 9 . 0 8 . b 0 . c 8 . . a 5 . f b . 8 d

f a 383 d a t a  3 0 , 2 2 , 4 5 , 3 3 . d 0 , 0 8 , 4 0 81 413 d a t a  2 0 , d 0 , a 9 . 1 7 , 8 5 , 0 1 , 2 0
, 0 9 . 4 0 , 0 2 , 4 5 , 3 3 , d 0 . 0 8 . 4 0 . 0 9 , 6 0 , a 6 , 2 0 , 8 e , a 6 . , 1 2 , 1 f . b d . 1 0

10 384 d a t a  4 0 . 0 2 . 4 5 , b 3 , d 0 , 0 8 . 4 0 b4 414 d a t a  0 1 . 9 d . 0 0 , 0 8 . c a . d 0 J 7
. 0 9 , 0 0 , 2 2 , 4 4 , 3 3 . d 0 . 8 c . 4 4 . 0 0 , a 9 . e 2 , 4 c . 3 4 . 0 3 . 4 e . a e . a 7 . 0 0

7a 385 d a t a  1 1 . 2 2 , 4 4 , 3 3 . d 0 . 8 e , 4 4 3d 415 d a t a  a 9 , 0 0 . a 8 . 8 5 . 1 b . 8 5 . f d
. 9 a . 1 0 . 2 2 . 4 4 , 3 3 . d 0 . 0 8 . 4 0 , 0 9 . a 9 . 8 0 . 8 5 , f c , a 9 . 0 8 . 8 5 . f e , b 1

e5 386 d a t a  1 0 , 2 2 . 4 4 . 3 3 , d 0 . 0 8 . 4 0 6 f 416 d a t a  f b . 9 1 . . . f d , c 8 . d 0 J 9 . e 6
, 0 9 , 6 2 , 1 3 , 7 8 , a 9 . 0 0 . 2 1 , 8 1 , 8 2 . f c , e 5 . f e . a 5 . f e . c 9 . a 0 . c 1 0 . e f

f 5 387 d a t a  0 0 , 0 0 . 5 9 , 4 d . 9 1 . 9 2 . 8 6 83 417 d a t a  a 5 , b a . a a . a 8 . 2 0 . b a . f f
, 4 a . 8 5 , 9 d , 2 c . 2 9 . 2 c , 2 3 , 2 8 , 2 4 . a 9 , 0 c . a 2 . 5 4 . a 0 , 9 7 . 2 0 . b d . f f

9d 388 d a t a  5 9 . 0 0 . 5 8 . 2 4 . 2 4 , 0 0 . 1 c b7 418 d a t a  a 9 , 0 1 , 8 5 . 2 b , a 9 „ 0 8 . 8 5
. 2 c , a 9 , 2 b , a 2 . b 2 . a 0 . 1 f . 2 0 , d 8

c d 389 d a t a  l d . 2 3 . 9 d . 8 b , l d , a 1 . 0 0 d l 419 d a t a  f f . 4 e , 6 6 , f e , 5 4 , 5 2 , 4 1
. 2 9 . 1 9 , a e , 6 9 . a 8 , 1 9 . 2 3 , 2 4 , 5 3 , 4 3 . 4 b , 2 0 . 4 5 , 4 4 , 4 9 , 5 4 , 4 f , 5 2

85 390 d a t a  l b . 2 3 . 2 4 . 5 3 . 1 9 . a 1 . 0 0 91 420
. 1 a . 5 b , 5 b , a 5 . 6 9 , 2 4 , 2 4 . a e . a e 9c 421

l c 391 d a t a  0 8 , a d , 2 9 , 0 0 , 7 c . 0 0 , 1 5 27 422
, 9 c , 6 d , 9 c , a 5 , 6 9 , 2 9 , 5 3 . 8 4 . 1 3

48 392 d a t a  3 4 . 1 1 . a 5 , 6 9 . 2 3 , a 0 A 8 cc 423
, 6 2 , 5 a . 4 8 , 2 6 , 6 2 . 9 4 , 8 8 . 5 4 , 4 4 •

ge 393 d a t a  c 8 , 5 4 . 6 8 , 4 4 , e 8 , 9 4 . 0 0 d7 424 :  t r a c k / s e c t o r  e d i t o r  t o
. b 4 . 0 0 . 8 4 . 7 4 . b 4 . 2 8 . 5 e . 7 4 . 1 4 r  c b m  5 4

ea 394 d a t a  c c . 4 a , 7 2 , f 2 . a 4 . 8 a , 0 0 ea 425
. a a . a 2 . a 2 . 7 4 . 0 3 . e 2 . 7 2 . 4 4 , 6 8

e2 395 d a t a  b 2 , 3 2 , b 2 , 0 0 . 2 2 . 0 0 , 1 a 87 426 w r i t t e n  b y  1 e 8  a l l
, l a . 2 6 , 2 6 . 7 2 . 7 2 . 8 8 . c 8 , c 4 , c a a n

46 396 d a t a  2 6 , 4 8 , 4 4 . 4 4 , a 2 , c 8 . 3 a dO 427
. 3 b , 5 2 , 4 d . 4 7 . 5 8 . 4 c . 5 3 , 5 4 . 4 6

33 397 d a t a  4 8 , 4 4 , 5 0 . 2 c , 4 1 , 4 2 , c 9 e5 428
. 3 5 . c 9 , c c , c 8 , 1 7 . c 8 . 5 5 . c 9 . 8 9

12 398 d a t a  c 9 , f 4 , c 9 . 0 c . c a . 3 e , c h
. 9 2 . c b . c 0 . c b . 3 8 . c c . 5 b . c d . 8 a

a3 399 d a t a  c d , a c . c d . 4 6 . e 8 . l f , e 7
. e d . c 7 . 0 d , 2 0 . 0 3 . e 2 . 5 0 . 4 3 . 2 0

d7 400 d a t a  2 0 , 5 3 , 5 2 . 2 0 , 4 1 , 4 3 . 2 0
. 5 8 . 5 2 , 2 0 , 5 9 . 5 2 . 2 0 , 5 3 . e e . a 2

87 401 d a t a  0 0 , b d . 8 1 , 1 e . 9 d . 1 0 . 0 1
• e 8 . d 0 , f 7 . 0 2 , 3 4 . b d . e 8 . 1 e , 9 d

Oe 402 d a t a  0 0 . 0 3 , e 8 . d 0 , f 7 . e a . e a
. a 2 , f 1 . 9 a , a 9 . 0 0 . 8 5 . 2 d , 3 8 . e 9

e3 403 d a t a  0 1 . 8 5 . f e . a 9 . 3 a . 8 5 . 2 e
, e 9 , 0 0 , 8 5 , f f , a 9 . 3 e . 8 5 . f c . a 9

7
3

404 d a t a  1 e . 8 5 . f d . a d . 2 1 , d 0 . 8 5
,1b . 4 c . 5 2 . 0 1 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0

da 405 d a t a  0 0 , 0 0 . 1 9 . 0 8 . 0 2 . 0 0 . 8 b
. c 2 . 2 8 , 3 5 . 3 1 , 3 6 . 3 0 . 3 3 . 2 9 . b 3

d7 406 d a t a  b 1 , 3 9 . 3 6 , a 7 . 9 e , 3 8 . 3 4
. 3 0 . 3 0 . 0 0 . 4 e . 0 8 , 0 3 . 0 0 . 8 6 . 4 3

e6 407  d a t a  2 4 , 4 8 . c 6 . f c , a 5 . f c . c 9
. f f . d 0 . 0 2 . c 6 . f d . 6 8 . 6 0 . 4 8 . a d

d2 408 d a t a  2 0 . d 0 . 4 9 , 0 3 , 8 d . 2 0 , d 0
. c 6 . f e , a 5 . f e . c 9 . f f . d 0 . 0 2 . c 6
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Gemini l o x  pr inter , although s light
modifications can be made for  other
printers. The program is simple to use,
as it 's  jus t a  case o f  answering the
prompts. I t  w i l l  n o t  accept wr ong
answers (within reason, though it will
accept anything between 01-12 for the
month o r  01-31 f o r  the day), when
entering the date.

I f  you choose the first prompt. (to
screen) t h e n  y o u  m a y  v ie w  t h e
directory as it  w il l  be pr inted before
choosing your print option. As well as
directory or plain disk covers, you can
now pr int a directory to the r ight or
left c o lumn.  (sav ing paper )  o r  i n
double width, if it is only listings which
are needed, (with or  without the start
addresses or  just some).

It is very handy (and can save hair
pulling) to have this as well as the usual
information. plus track, sector, date,

C64 P R O G R A M M I N G

D I R
Cover

It can sometimes be a real pain when trying to find one
specific program that's hidden away on one o f over 100
disks. D iR COVER wil l make life much easier as i t will
produce, a disk cover on a printer, that you can cut out
and make. A total  list o f all the programs found on the

disk wil l  be printed on the cover, together with lots
more usefill information about the programs.

By Elizatnac Mackenzie

disk name and  number ,  a n d  a ls o
blocks free on the cover.

Further information can be added,
when saving a program to disk. You
press shift/space after  the fi lename.
Then ty pe one o r  mor e letters  t o
indicate t h e  informat ion y o u  m a y
need, before typing the closing quotes.
For example:

SAVE"MCPRO G (SH/SP) IS" .
When the directory is listed the ' IS' is
outside the quotes, you do not include
this with the filename when loading, it
just tells you to load with .8,1 and SYS,
the SYS number being normally  the
start address which could be on the
cover.

Print t h e  covers  o n  dif fer ent
coloured paper  and  y ou ' l l  hav e a
rainbow library  (as I  have), w ith a
different colour for  different types of
files. Als o y ou can see a t  a  glance
which disks are games or utilities. etc.

DISK USERS HANDBO O K
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I f  you do have pr inting problems,
refer to your printer manual. The lines
that m a y  need alter ing ar e:  ( 130
REMOVE R EM ) .  (1530 a n d  2030
T IG HT PRINT. You  could remove
the REM from line 1650). (1540, 1550
and 2040 2050 SET LEFT MARGIN).
For someone w i t h  a  non-graphics
printer, the graphics could be changed
in lines  670-680. 2050-2080. 2350-
2380. T h e  o ther  graphic  lines  ar e
obvious, Use T ,  a n d  the dash

The 87 in line 410 will need to be
changed each year if  you don't want a
rude answer.

The 75 in  lines 2330, 2470, 2480.
can be altered if you have more than 75
files on your disk, and it will depend on
paper length. (you can get it cut to the
length you wnat ). More files will then
be printed to the back fl ap and can be
turned in. Paring the sides of the flap
allows easy access,
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-73  1 3 0  r e m  g n S - c h r $ ( 8 ) : r e m  f o r

s ome p r i n t e r s
56 1 4 0
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31 2 6 0
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: p r i n t  s p c ( 3 6 ) : " [ r b 2 1 " :

61 3 1 1 0  p r i n t " f s p c 6 l o r  t o  r i g h t
-  l e f t  c o l u mn ( s p c 7 . c b 2 1 " ; : P

r i n t  s p c ( 3 8 ) ; " [ c b 2 1 " :
91 3 1 2 0  p r i n t " I s p c 4 I y o u  c a n  v i e

w b e f o r e  p r i n t i n g . 1 s p c 5 . c b 2 )
p r i n t  s p c ( 3 8 ) : " 1 c b 2 1 " :

eb 3 1 3 0  p r i n t " I s p c 6 . r v s o n l p r e s s
any k e y  t o  c o n t i n u e [ r v s o f f .

s p c 7 , c b 2 1
-
: : p r i n t  
s p c (
3 8 ) " (

c b 2 I " :
51 3 1 4 0  f o r i - 1 t o 3 8 : p r i n t
-
I c b 1 " ;

n e x t i : p r i n t
-
i 1 e f t l
-
c h r $ ( 1 4 8

) " l c b ] " :
c2 3 1 5 0  g o s u b  6 1 0
ea 3 1 6 0  r e t u r n
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notorious for being one of the slowest
disk drives available for any computer.
It may  seem s illy  bu t  some o f  the
cassette fast loading systems for the
C64 are actually faster than this disk
drive.

The fast loader program presented
here patches i tse l f in to  the  C64's
memory and improves on the speed of
loading.

All that you need to do is LO AD
and R U N  t h e  p r o g r a m " F A S T
LO ADER"  and the changes t o  disk
loading s peed w i l l  bec ome v e r y

1541 Fast
Loader

The 1541 disk drive has been described as the 'lumbering
Hippo' o f  disk drives. Speed it up with this fast loader.

By Paul Eves

obvious.
It is worth pointing out at this stage

that the fast loader does occupy some
of the C64's memory. I t  is therefore
possible f o r  some programmes t o
corrupt the fast loader preventing i t
from working.

Getting it all in
The program is  presented here as a
Basic loader and should be typed in as
a normal Basic program. When you
have finished typing it in save it do disk
with the name "F AST  LO AD BAS".
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Type the following line and press
RETURN

POKE 43,0,POKE 44,I6:NEW

Now LO AD  the program "F AST
LO AD B A S "  f r o m  y our  disk  and
RUN it.

When y ou  want t o  use the fast
loader simply load it into your C64 and
RUN i t .  Y o u  w i l l  t o ld  when i t  is
patched into the computers operating
system.



C64 U T I L I T Y

G e t t i n g  i t  i n 4 f 6 r e m  *  p o k e ' s  b e f o r e

FAST LOADER a8 7 r e m  *  l o a d i n g  a n d  r u n n i n g  *

87 8 r e m  *  t h i s  p r o g r a m
i )  T y p e  i n  t h e  B A S I C  p r o g r a m
p r e s e n t e d  h e r e .
2 )  S A V E  t h e  p r o g r a m  o n t o  d i s c .

b
e

9 r e m  * * * * * * * * * * * * * * * * * * * * * * *

3 )  T y p e  N EW. 6e 10 b 1 - 7 5  : 1 n = 5 0  : s a - 2 0
4
1 9

4 )  E n t e r  t h e  f o l l o w i n g :
5b 20 f o r  1 = 0  t o  b l : c x - 0 : f o r  d = 0

POKE 4 3 , 0 : P O K E  4 4 , 1 6 : N E W t o  1 5 : r e a d  a : c x . . c x - 4 - a : p o k e  s a
4 - 1 * 1 6 4 - d ,a :n e x t  d

5 )  L OA D  a n d  RUN t h e  p r o g r a m  s a v e d a5 30 r e a d  a : i f  a X c x  t h e n p r i n t "
i n  2 . e r r o r  i n  l i n e " : 1 1 1 4 - ( 1 * 1 0 ) : s t o p
6 )  Wh e n  fi n i a h e d  e n t e r  t h e 40 40 n e x t  1 : e n d
f o l l o w i n g  t o  S A V E  t h e  p r o g r a m 2b 50 d a t a  1 1 . 8 , 5 1 . 8 . 1 5 8 . 5 0 , 4 8 . 5

7 , 5 7 . 0 . 0 , 0 , 0 , 1 4 7 , 8 9 , 6 7 . 7 5 1
P OK E 4 3 ,1 :P OK E 4 4 ,8 :FOK E 4 5 ,1 9 2 : ha 60 d a t a  3 2 . 7 0 . 6 5 , 8 3 , 8 4 . 4 5 . 7 6 ,

P 0 K E 4 6 ,1 2 :S A V E "FA S TL OA D "„ B 7 9 , 6 5 . 6 8 , 3 2 , 8 3 , 8 9 , 8 3 , 8 4 . 6 9 . 1 1
07

7 )  T h e  p r o g r a m  w i l l  n o w  b e  o n
d i s k .

c2 70 d a t a  7 7 , 1 3 . 6 5 . 6 7 . 8 4 . 7 3 . 8 6 .
6 5 . 8 4 , 6 9 , 6 8 , 4 6 , 1 3 , 0 , 3 2 . 3 2 . 8 7 4

6a 80 d a t a  3 2 , 3 2 . 1 6 9 . 6 . 1 4 1 . 3 3 . 2 0
8 . 1 6 2 . 0 . 1 8 9 . 1 4 . 8 . 2 4 0 . 6 . 3 2 . 2 1 0
,1 4 8 2

ea 90 d a t a  2 5 5 . 2 3 2 . 2 0 8 . 2 4 5 . 1 2 0 . 1
6 0 , 0 . 1 3 2 , 2 5 1 , 1 6 9 . 2 2 4 . 1 3 3 . 2 5 2 ,
1 7 7 , 2 5 1 , 1 4 5 . 2 9 5 4

d9 100 d a t a  2 5 1 , 2 0 0 , 2 0 8 . 2 4 9 . 2 3 0 ,
2 5 2 , 2 0 8 . 2 4 5 , 1 6 9 . 2 4 8 , 1 3 3 , 2 5 2 , 1
6 9 . 1 9 1 , 1 6 2 , 8 . 3 1 7 5

37 1 1 0
.
d a t
a  
1 3
3 .
2 5
3 .
1 3
4 ,
2 5
4 .
1 7
7 .

2 5 3 . 1 4 5 . 2 5 1 . 2 0 0 , 2 0 8 . 2 4 9 . 2 3 0 , 2
5 4 , 2 3 0 , 2 5 2 . 1 6 5 . 3 3 8 8

04 120 d a t a  2 5 2 , 2 0 1 , 2 5 2 . 1 4 4 , 2 3 9 .
1 6 9 , 2 2 9 , 1 4 1 . 2 1 4 , 2 5 3 . 1 6 2 . 3 4 , 1 8
9 , 1 5 6 , 8 , 1 5 7 , 2 8 0 0

e7 130 d a t a  1 9 2 , 2 , 2 0 2 . 1 6 , 2 4 7 . 3 2 ,
PROGRAM: F A S T  L OA D .B A S 1 9 1 . 8 . 1 4 1 . 7 6 . 2 5 3 . 1 4 2 , 7 7 , 2 5 3 , 1

6 9 . 2 1 9 , 2 2 2 0
ca 140 d a t a  1 6 2 . 2 , 1 4 1 . 3 5 , 2 2 9 , 1 4 2

, 4 0 . 2 2 9 . 8 8 , 9 6 , 0 , 7 2 . 1 6 9 , 5 3 . 1 3 3
, 1 , 1 5 9 2

r e a d y . 9e 150 d a t a  1 0 4 , 3 2 , 1 1 1 . 2 4 8 , 7 2 , 1 6
9 , 7 2 , 1 4 1 . 1 4 3 . 2 , 1 6 9 . 2 3 5 , 1 4 1 , 1 4

8 4  1  r e m  * * * * * * * * * * V * * * * * * * A A * A * 4 . 2 . 1 6 9 , 1 9 5 4
Of 160 d a t a  5 5 . 1 3 3 . 1 , 1 0 4 . 9 6 . 0 . 1 6

bd 2  r e m  *  p r o g r a m  t o  s e t  u p 9 , 5 3 , 1 3 3 , 1 , 7 6 , 7 2 . 2 3 5 . 0 , 1 6 9 , 1 9
2 ,1 4 8 9

7 3  r e m  *  f a s t  l o a d e r 47 170 d a t a  1 6 2 . 2 . 1 4 1 . 4 8 , 3 , 1 4 2 , 4
9 , 3 , 9 6 . 1 2 0 . 1 6 9 , 3 9 , 1 4 1 , 0 , 2 2 1 , 4

dd 4  r e m  *  i n  m e m o r y 4 , 1 3 8 0
73 180 d a t a  0 . 2 2 1 , 8 0 . 2 5 1 . 1 6 9 . 3 . 1

9c 5  r e m  *  r e m e m b e r  t o  e n t e r 4 1 , 0 , 2 2 1 , 1 6 2 , 9 . 2 0 2 , 2 0 8 , 2 5 3 , 1 6
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2 , 4 , 2 0 8 6 , 1 7 , 2 0 8 , 2 2 7 6
04 190 d a t a  1 7 3 , 0 , 2 2 1 . 1 0 , 8 , 1 0 . 3 8 213 380 d a t a  4 1 , 2 3 9 , 1 4 1 , 1 7 , 2 0 8 , 1 6

, 2 5 1 . 4 0 , 3 8 . 2 5 1 . 2 0 2 . 2 0 8 , 2 4 2 , 1 8 9 , 8 , 3 2 . 1 2 , 2 3 7 , 1 6 9 , 1 1 1 , 3 2 , 1 8 5 ,
1 , 2 5 1 , 2 1 2 4 2 3 7 . 1 6 9 , 2 0 0 7

57 200 d a t a  1 4 5 . 1 7 4 . 2 0 0 . 2 0 8 , 2 3 3 . 04 390 d a t a  7 7 , 3 2 , 2 2 1 , 2 3 7 , 1 6 9 , 4 5
1 6 9 . 2 3 , 1 4 1 , 0 , 2 2 1 , 1 6 5 . 2 5 1 , 9 6 . 1 , 3 2 . 2 2 1 , 2 3 7 , 1 6 9 , 6 9 , 3 2 , 2 2 1 , 2 3 7
2 0 , 1 6 9 , 3 9 , 2 3 5 4 , 1 6 9 . 3 , 2 1 7 1

eb 210 d a t a  1 4 1 , 0 , 2 2 1 , 4 4 , 0 , 2 2 1 . 8 17 400  d a t a  3 2 , 2 2 1 . 2 3 7 , 1 6 9 . 3 . 3 2 ,
0 . 2 5 1 . 1 6 9 . 3 , 1 4 1 . 0 , 2 2 1 . 1 6 2 , 8 . 2 2 2 1 , 2 3 7 . 3 2 . 2 5 4 , 2 3 7 , 1 6 9 , 7 , 1 4 1 ,
0 2 . 1 8 6 4 0 , 2 2 1 , 2 2 1 3

36 220 d a t a  2 0 8 . 2 5 3 , 1 6 2 . 4 . 1 7 3 . 0 . 36 410  d a t a  1 6 2 , 0 , 2 0 2 , 2 0 8 . 2 5 3 . 1 3
2 2 1 , 1 0 , 8 , 1 0 , 3 8 , 2 5 1 , 4 0 , 3 8 , 2 5 1 , 4 . 2 5 3 , 3 2 , 6 3 , 2 4 8 , 2 0 1 , 2 5 5 , 2 4 0 . 9
2 0 2 ,1 8 6 9 0 , 1 6 0 , 2 . 2 5 0 3

67 230 d a t a  2 0 8 , 2 4 2 , 1 6 9 , 2 3 , 1 4 1 . 0 38 420 d a t a  1 6 6 . 2 5 3 , 2 0 8 . 2 3 , 7 2 , 3 2
, 2 2 1 . 2 3 4 . 2 3 4 , 2 3 4 , 1 6 5 2 5 1 , 9 6 , 1 . 6 3 , 2 4 8 , 1 6 8 , 3 2 . 6 3 . 2 4 8 . 1 6 6 , 1 8 5
3 3 , 1 4 7 , 1 6 9 . 2 6 6 7 . 2 0 8 . 4 , 2 1 3 9

64 240 d a t a  0 , 1 3 3 , 1 4 4 . 1 6 5 , 1 8 6 , 2 0 5e 430  d a t a  1 6 4 . 1 9 5 . 1 6 5 . 1 9 6 . 1 3 2 .
1 . 8 , 2 4 0 . 3 . 7 6 . 1 7 1 , 2 4 4 . 1 6 4 , 1 8 3 , 1 7 4 , 1 3 3 , 1 7 5 , 1 6 0 . 4 , 1 0 4 , 2 0 1 . 0 , 2
2 0 8 , 3 , 2 1 2 9 4 0 , 2 0 , 1 3 2 . 2 1 9 5

8e 250 d a t a  7 6 . 1 6 , 2 4 7 , 1 4 0 , 2 3 0 , 2 5 84 440  d a t a  2 5 3 . 5 6 , 1 6 5 , 1 7 4 , 2 2 9 , 2
1 , 1 6 0 . 0 , 1 7 7 , 1 8 7 , 1 5 3 , 2 3 1 . 2 5 1 . 1 5 3 , 1 3 3 , 1 7 4 . 1 7 6 , 2 . 1 9 8 . 1 7 5 , 3 2 . 1
9 2 , 0 . 2 0 8 . 2 5 1 9 1 , 2 4 8 , 2 3 0 . 2 5 0 9

d6 260 d a t a  4 . 2 0 1 . 3 6 . 2 4 0 . 2 2 8 , 2 0 0 77 450  d a t a  1 7 5 , 2 0 8 . 1 9 6 , 3 2 , 6 3 , 2 4
. 1 9 6 . 1 8 3 . 1 4 4 , 2 3 8 . 3 2 , 1 7 5 . 2 4 5 , 1 8 . 1 3 3 , 2 5 3 . 1 6 0 . 0 , 1 6 5 , 2 5 3 , 2 0 1 , 2
7 3 . 2 4 . 3 , 2 3 2 2 . 1 4 4 , 1 0 . 2 2 4 3

dc 270 d a t a  7 2 , 1 7 3 . 2 5 . 3 . 7 2 . 1 6 9 . 1 ab 460  d a t a  3 2 , 6 3 , 2 4 8 , 1 4 5 , 1 7 4 . 2 0
9 3 , 1 6 2 , 2 5 4 , 1 4 1 , 2 4 , 3 , 1 4 2 . 2 5 . 3 , 0 , 1 9 8 . 2 5 3 , 2 0 8 . 2 4 0 , 1 6 9 , 2 5 5 . 1 3 3
1 6 9 .1 6 3 0 . 2 5 3 , 1 5 2 , 2 4 , 2 7 4 7

e8 280 d a t a  1 3 0 . 1 4 1 . 1 3 . 2 2 1 . 1 6 9 . 1 85 470  d a t a  1 0 1 . 1 7 4 , 1 3 3 , 1 7 4 , 1 4 4 .
, 1 4 1 . 6 . 2 2 1 , 1 6 9 . 0 . 1 4 1 . 7 . 2 2 1 . 1 6 2 . 2 3 0 . 1 7 5 , 1 7 3 , 1 7 . 2 0 8 . 9 , 1 6 , 1 4 1
9 . 2 5 . 1 7 7 5 . 1 7 , 2 0 8 . 1 9 2 2

29 290 d a t a  1 4 1 . 1 5 . 2 2 1 . 1 6 9 , 8 . 1 4 1 32 480 d a t a  1 6 5 , 2 5 4 , 1 4 1 . 2 1 , 2 0 8 , 1
, 1 5 , 2 2 1 . 1 0 4 . 1 4 1 , 2 5 , 3 , 1 0 4 , 1 4 1 , 7 3 , 1 3 , 2 2 1 . 1 6 9 . 1 2 7 , 1 4 1 , 1 3 . 2 2 1 ,
2 4 . 3 . 1 4 7 6 8 8 , 1 6 5 , 2 5 3 , 2 3 7 3

83 300 d a t a  1 7 3 . 2 1 . 2 0 8 , 1 3 3 , 2 5 4 . 1 b7 490 d a t a  2 0 8 , 3 , 7 6 . 4 . 2 4 7 . 2 0 1 . 1
6 9 , 0 . 1 4 1 , 2 1 . 2 0 8 . 1 6 9 , 1 9 . 1 6 2 . 2 5 2 8 , 2 0 8 , 3 , 7 6 , 7 , 2 4 7 , 7 6 , 1 6 9 , 2 4 5 ,
0 , 1 3 3 . 3 . 2 0 6 4 0 . 1 8 9 8

f e 310  d a t a  1 3 4 . 4 . 1 6 2 . 0 . 1 6 9 , 3 , 1 3 8 f 500 d a t a  0 , 7 6 . 8 , 4 , 1 6 9 , 8 , 1 4 1 , 0
4 , 5 . 1 3 3 . 6 , 1 6 9 . 8 . 3 2 . 1 2 . 2 3 7 . 1 6 9 , 2 4 , 7 6 , 1 2 6 , 3 , 1 6 2 . 1 . 8 8 . 1 3 8 , 1 0 2
,1 3 7 7 4

28 320 d a t a  1 1 1 , 3 2 , 1 8 5 , 2 3 7 , 1 6 5 , 1 8 f 510 d a t a  4 4 . 0 . 2 4 , 2 4 0 , 2 5 1 , 1 2 0 .
4 4 , 1 6 . 7 . 1 6 9 , 1 2 8 . 1 3 3 , 2 5 3 , 7 6 , 2 2 1 6 9 . 0 , 1 4 1 , 0 . 2 4 , 1 3 8 . 4 4 , 0 , 2 4 . 2 0
0 , 2 4 9 , 1 6 9 . 2 2 9 4 8 , 1 4 2 7

09 330 d a t a  7 7 . 3 2 . 2 2 1 . 2 3 7 . 1 6 9 , 4 5 f 9 520 d a t a  2 5 1 . 2 3 4 . 1 6 2 . 4 . 1 7 7 . 1 0
. 3 2 , 7 2 1 , 2 3
7
.
1 6 9 , 8 7 , 3 2 .
2 2 1 . 2 3 7

.165 5.21eT . 7 3 , 2 5 5 . 1 3 3 , 2 0 , 1 6 9 , 0 . 6 , 2 0 , 4 2 .
1 0 ,1 5 6 6

6b 340 d a t a  3 2 , 2 2 1 , 2 3 7 , 1 6 5 , 6 . 3 2 , b4 530  d a t a  6 , 2 0 . 4 2 . 1 0 . 1 4 1 , 0 . 2 4 ,
2 2 1 . 2 3 7 , 1 6 9 , 2 9 . 3 2 , 2 2 1 , 2 3 7 , 1 6 0 2 0 2 , 2 0 8 . 2 4 0 . 2 3 4 . 2 3 4 . 2 3 4 . 2 0 0 . 2
. 0 , 1 7 7 , 2 1 7 6 0 8 , 2 2 6 , 2 2 2 9

77 350 d a t a  3 . 3 2 . 2 2 1 , 2 3 7 , 2 0 0 , 1 9 2 02 540 d a t a  2 3 4 . 2 3 4 , 2 3 4 . 1 6 9 , 8 , 1 4
, 2 9 , 1 4 4 . 2 4 6 . 3 2 . 2 5 4 . 2 3 7 . 2 4 , 1 6 5 1 . 0 , 2 4 . 9 6 , 7 3 , 2 5 5 , 8 8 , 1 3 3 . 2 0 , 1 6
, 3 , 1 0 5 , 2 1 2 4 2 . 1 , 1 8 7 2

bd 360 d a t a  2 9 . 1 3 3 . 3 . 1 4 4 . 3 . 2 3 0 . 4 2a 550 d a t a  1 3 8 , 4 4 , 0 , 2 4 . 2 4 0 , 2 5 1 .
, 2 4 , 1 6 5 . 5 , 1 6 6 , 6 , 1 0 5 , 2 9 , 1 3 3 . 5 , 1 2 0 , 1 6 9 , 0 , 1 4 1 . 0 . 2 4 . 1 3 8 . 4 4 . 0 , 2
1184 4 , 1 3 5 7

02 370 d a t a  1 4 4 . 3 , 2 3 2 , 2 3 0 . 6 . 2 2 4 , f 7 560  d a t a  2 0 8 , 2 5 1 . 1 6 2 . 4 . 1 6 9 . 0 .
4 . 1 4 4 . 1 6 1 . 2 0 1 , 2 2 8 , 1 4 4 . 1 5 7 , 1 7 3 6 , 2 0 . 4 2 , 1 0 , 6 . 2 0 . 4 2 , 1 0 . 1 4 1 , 0 . 1

111111111•1111111111111111111111111116M
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091 1405
74 570  d a t a  2 4 , 2 0 2 , 2 0 8 , 2 4 0 , 1 6 2 , 3 65 690 d a t a  1 4 . 2 0 8 . 1 8 , 2 3 0 , 1 4 . 1 7 3

, 2 0 2 , 2 0 8 . 2 5 3 , 1 6 9 . 8 . 1 4 1 , 0 , 2 4 , 9 , 2 , 6 , 3 2 , 7 2 , 3 , 1 7 3 , 3 , 6 , 3 2 , 7 2 , 1 0
6 , 3 2 , 1 9 7 2 58

09 580  d a t a  2 4 . 1 9 3 , 1 6 9 , 0 , 1 6 2 , 6 , 1 67 700 d a t a  3 , 1 6 0 , 4 , 2 0 8 . 2 , 1 6 0 , 2 ,
3 3 . 1 0 , 1 3 4 . 1 1 , 1 3 3 , 1 4 , 1 6 9 , 6 _ 1 3 3 1 6 5 , 6 , 2 4 0 , 1 1 , 3 2 , 1 1 , 3 , 1 7 3 . 1 , 1 1
. 2 4 9 , 1 5 4 6 81

f e 590 d a t a  1 6 9 , 2 , 1 3 3 , 1 0 6 . 1 6 9 . 1 8 l a 710 d a t a  6 . 1 3 3 , 7 , 7 6 . 2 9 , 4 . 1 7 3 ,
. 1 3 3 . 6 , 1 6 9 , 1 , 1 3 3 , 7 , 3 2 , 1 1 9 , 4 , 1 1 , 6 , 3 2 . 7 2 , 3 . 1 3 6 , 2 0 4 , 1 , 6 , 8 8 9
6 0 ,1 3 6 1 49 720  d a t a  1 7 6 . 1 0 . 2 0 0 , 1 8 5 . 0 , 6 , 3

24 600 d a t a  3 5 , 2 0 1 , 1 , 2 0 8 . 8 0 , 1 6 0 , 2 . 7 2 , 3 , 7 6 , 9 2 , 4 , 1 6 9 , 0 , 1 4 1 , 0 , 1 1
0 . 1 8 5 , 2 , 6 , 4 1 . 1 3 5 , 2 0 1 , 1 3 0 , 2 0 8 , 66
5 3 , 1 6 4 6 43 730 d a t a  2 4 . 1 6 9 , 1 , 1 3 3 . 2 8 , 7 6 , 1

f 6 610  d a t a  1 6 2 , 0 , 2 4 0 . 2 6 , 1 8 9 , 2 1 2 4 8 . 1 9 3 . 1 6 2 , 0 , 1 3 4 , 1 5 , 1 3 4 . 1 2 , 1 6
. 4 , 2 1 7 , 5 , 6 , 2 4 0 , 1 1 . 2 0 1 , 6 3 , 2 0 8 . 6 . 2 8 . 1 4 2 3
3 7 ,1 8 2 1 f c 740  d a t a  2 4 0 . 9 , 1 6 9 . 0 . 1 3 3 , 2 8 . 1

cc 620 d a t a  1 8 5 . 5 , 6 . 2 0 1 . 1 6 0 , 2 4 0 . 6 9 , 1 7 6 . 3 2 , 1 8 9 . 4 , 1 6 9 . 2 2 4 . 3 2 , 1 8
3 0 . 2 3 2 , 2 0 0 . 2 3 6 . 2 1 1 , 4 , 1 7 6 , 9 , 1 8 9 . 4 . 1 7 6 7
9 , 2 1 2 , 2 2 9 6 b0 750 d a t a  2 0 1 . 2 , 2 0 8 . 4 1 , 1 6 5 . 1 2 .

04 630 d a t a  4 , 2 0 1 . 4 2 , 2 4 0 , 5 9 , 2 0 8 . 2 0 8 , 3 7 , 2 3 0 . 1 2 , 1 6 9 , 1 9 2 , 3 2 . 1 8 9 ,
2 2 1 , 1 5 2 , 4 1 , 3 1 , 2 0 1 . 1 6 , 1 7 6 , 5 0 , 1 4 . 1 6 9 . 1 8 7 1
8 5 , 5 . 1 8 3 2 bd 760  d a t a  1 7 6 , 3 2 , 1 8 9 . 4 . 2 0 1 , 1 , 2

a5 640 d a t a  6 , 2 0 1 , 1 6 0 , 2 4 0 , 4 3 . 1 5 2 0 8 , 2 1 . 7 6 , 1 3 8 , 4 , 2 0 1 , 3 , 2 0 8 . 1 4 , 1
, 4 1 . 2 2 4 , 2 4 , 1 0 5 , 3 2 , 1 6 8 , 1 4 4 , 1 8 5 6 5 .1 6 4 1
. 1 7 3 , 0 , 1 8 9 8 15 770 d a t a  1 5 , 2 0 8 , 1 0 . 2 3 0 . 1 5 , 1 6 9

16 650 d a t a  6 . 2 0 8 , 1 6 , 1 6 0 , 9 8 . 1 6 9 , . 1 9 2 , 3 2 , 1 8 9 , 4 , 7 6 , 1 3 8 . 4 . 9 6 , 1 4 1
2 5 5 , 3 2 , 7 2 , 3 . 1 6 9 , 0 , 1 4 1 . 0 . 2 4 , 1 5 , 9 1 , 1 6 1 0
2 ,1 5 0 5 10 780 d a t a  2 , 1 4 1 , 7 7 , 2 . 1 3 3 . 0 , 1 6 9

5b 660 d a t a  7 6 , 2 0 0 . 1 9 3 . 1 7 3 , 1 , 6 , 7 . 2 5 5 , 1 4 1 , 1 5 2 . 2 . 1 6 2 , 0 , 8 8 . 3 2 . 1 6
6 , 1 5 3 , 3 , 1 6 9 , 6 . 1 3 3 , 4 9 . 7 6 , 2 0 9 , 2 6 , 1 5 2 2
4 4 ,1 7 6 7 73 790 d a t a  2 1 3 , 1 7 6 , 2 5 1 , 9 6 , 1 6 5 . 2

d c 670 d a t a  1 5 2 , 4 1 , 2 2 4 . 1 6 8 . 1 8 5 , 3 5 3 , 2 0 8 , 3 , 7 6 , 4 , 2 4 7 . 2 0 1 , 1 2 8 , 2 0 8
. 6 , 1 3 3 . 6 . 1 8 5 , 4 , 6 . 1 3 3 . 7 , 3 2 , 1 1 9 . 3 _ 7 6 . 2 3 0 8
,1 4 0 4 e4 800 d a t a  7 . 2 4 7 , 7 6 , 1 6 9 , 2 4 5 , 7 3 ,

51 680 d a t a  4 , 1 6 0 , 3 5 , 2 0 1 , 1 , 2 0 8 . 2 1 . 1 6 9 , 2 4 5 , 0 , 0 , 0 . 0 , 2 5 5 , 0 , 0 , 1 4 8
0 6 . 1 7 3 , 0 . 6 , 1 3 3 , 6 , 3 2 , 7 2 , 3 , 1 6 5 , 7
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disk it can sometimes be quite diffi cult
to remember exactly how a program
should be loaded. Three months after
wr it ing y o u r  a ll- s ing,  a ll- danc ing
u t i l i t y ,  t h e  c h a n c e s  o f  y o u
remembering whether it was loaded and
RUN as a Basic program. or loaded as
machine code program or started with
SYS 49152. or  was it  32768?

The menu program presented here
will m a k e  l i f e  muc h  eas ier. T h is
program will produce a menu on your
disk which when loaded and RUN as a
Basic fi le will offer you a menu of the
programs o n  the disk . Pressing the
letter next t o  the program that y ou
require w ill cause the program to be
loaded in t o  the computers memory
and then executed as required.

Using the program

When RUN the MENU program will
read the filenames off the disk that is in
the drive when requested. The user can
then select which programmes he/she
wants to  appear in the menu. I f  you
don't want a certain fi le in the menu
just press 'N '  when prompted. I f  you
require a fi le to be present in the menu
then pressing 'Y w i l l  give you further
options, asking for the type of file. etc.

The fi le type can either be Basic,
press 'B' when prompted, or  machine
code M .  I f  you select Basic then the
menu generator w il l  move onto the
next program on the disk. Selecting a

Menu
Maker

Make the loading and running o f  files much easier with
this handy menu program.

By Tony Crowther

tile marked with a 'B'  w ill cause the
program to be loaded and RUN just as
you would with a normal program.

Should y o u  pr es s  ' M '  w h e n
prompted for the file type you will then
be asked for  the start address o f  the
machine code program. You can give
the start address either in decimal (e.g.
49152), o r  hexadecimal by  prefi x ing
the number with a dollar ($) sign (e.g.
SCOW).

When you have been through all of
the program on  the disk  the m e n u
generator w ill save a program called
"MENU"onto the disk. Loading and
running this fi le will produce a menu
on screen whic h
, y o u  
c a n  
l o a d  
t h
e

required fi le from simply by pressing
the relevant letter.

I f  you have a directory designer it is
quite useful t o  mov e the  program
MENU so that i t  is  the fi rs t in  the
directory. This  means that  y ou can
load i t  in t o  y our  computer  w ith  a
simple 1.0AD "*'*,8 command.

Other options

As well as allowing you to  create a
MENU program the menu generator
also allows you to specify a colour for
the word MEN U  when it  appears on
the screen. The option to add a line of
descriptive text to the menu also exists.
Should you ever require to check that
the disk in the drive is the one that you
want to add a menu to, the main menu
of  the generator program offers the
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Facility of printing a directory listing to
I he screen.

Other options

As well as allowing you to  create a
MENU program the menu generator
also allows you to specify a colour for
the word MENU when it  appears on
the screen. The option to add a line of
descriptive text to the menu also exists.
should you ever require to check that
the disk in the drive is the one that you
want to add a menu to, the main menu
of the generator program offers the
facility of' printing a directory listing to
the screen.

G e t t i n g  i t  i n

MENU MAKER

1 )  T y p e  i n  t h e  B A S I C  p r o g r a m
p r e s e n t e d  h e r e .
2 )  S A V E  t h e  p r o g r a m  o n t o  d i s c .
3 )  T y p e  NEW,
4 )  E n t e r  t h e  f o l l o w i n g :

POKE 4 3 . 0 : P O K E  4 4 . 1 8 t N E W

5 )  L O A D a n d  RO N t h e  p r o g r a m  s a , e c
i n  2 .
8 )  W h e n  fi n i s h e d  e n t e r  t h e
f o l l o w i n g  t o  S A V E  t h e  p r o g r a m

P DK E 4 3 . 1 : P O K E 4 4 . 8 : P O K E 4 5 , 1 6 4 r

P O K E 4 6 . 1 7 : S A V E
-
M E N U M A K E R " , 87 )  T h e  p r o g r a m  w i l l  n o w  b e  o n
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PROGRAM: MENU MAKER.BAS 6d 230 d a t a  1 6 9 . 1 4 7 , 1 3 3 . 4 4 . 1 6 9 . 2
4 . 1 3 3 . 4 5 . 1 6 9 . 1 1 . 1 4 1 , 1 3 4 . 2 , 1 6 9 i f

189. 1662
510 d a t a  1 6 9 . 1 3 . 3 2 , 2 1 0 . 2 5 5 , 3 2

. 0 , 3 2 . 1 5 2 2 , 204 . 255 . 169 , 13 . 32 . 195 . 255 , 169
d9 240 d a t a  3 0 , 2 0 . 3 2 . 2 2 8 . 2 5 5 . 2 0 1 . 1 5 , 3 2 . 2 0 4 5

ae 1 r e m
• . 4 9 . 1 4 4 . 2 4 9 . 2 0 1 . 5 2 . 1 7 6 , 2 4 5 . 2 0

1 , 4 9 . 2 4 0 , 2 3 8 0
2d 520 d a t a  1 9 5 . 2 5 5 . 1 6 9 . 0 . 3 2 . 1 6 9

. 2 5 5 , 1 6 9 . 1 5 , 1 6 2 . 8 . 1 6 0 . 1 5 , 3 2 , 1
e l 2 r e m •  p r o g r a m t O . S e t  Up•

6f 250 d a t a  1 0 . 2 0 1 . 5 0 . 2 4 0 . 3 . 7 6 . 1
1 3 . 1 6 . 7 6 . 2 5 0 . 1 6 , 1 6 9 . 0 . 1 4 1 . 9 1 , a4

8 6 . 2 5 5 . 2 0 9 7
530 d a t a  3 2 . 1 9 2 . 2 5 5 . 1 6 2 . 1 5 . 3 245 3 r e m •  menu  m a k t i  i n  meMOYY 16. 1468 , 1 9 8 . 2 5 5 . 1 6 4 . 1 4 4 . 2 0 8 , 9 . 3 2 . 2 0 7• f f 260 d a t a  3 2 . 9 7 . 1 7 . 1 6 0 . 0 , 1 8 5 , 9 . 2 5 5 . 3 2 . 2 1 9 2

oh 4 r e m • 2 . 1 6 . 2 4 0 , 6 . 3 2 , 2 1 0 . 2 5 5 . 2 0 0 . 2 0 8 e l 540 d a t a  2 1 0 . 2 5 5 . 7 6 . 2 4 9 . 1 7 . 3 2
. 245. 1995 . 2 0 4 . 2 5 5 , 3 2 . 2 3 1 , 2 5 5 , 1 6 9 , 1 4 5 . 3c0 5 r e m *  r e me mb e r  t o  e n t e r 58 270 d a t a  3 2 . 2 2 8 . 2 5 5 , 2 0 1 . 0 . 2 4 0 2 , 2 1 0 . 2 5 5 , 2 6 2 7
.
2
4
9
.
7
6
,
4
,
1
6
.
0
.
3
2
.
3
2
,
3
2
.
3
2
.
3
2

e0 550 d a t a  1 6 0 . 5 , 1 7 7 , 2 0 9 . 2 0 1 . 3 413 6 r e m *  p o k e  c ommands  b e f o r e . 1461 . 2 4 0 . 3 . 7 6 . 1 1 0 . 1 8 , 1 6 9 . 2 9 . 1 3 3 . 203 280 d a t a  3 2 . 3 2 . 3 2 , 3 2 . 8 0 . 8 2 . 6 9 11 . 169 , 1944
cc 7 r e m •  l o a d i n g  a n d  r u n n i n g . 8 3 , 8 3 . 3 2 . 6 5 . 3 2 . 7 5 . 6 9 . 0 9 . 0 . 8 8 59 560 d a t a  6 3 . 3 2 . 2 1 0 . 2 5 5 . 3 2 , 2 0 47 . 2 5 5 . 3 2 . 2 2 8 . 2 5 5 . 2 0 1 . 3 . 2 4 0 . 1 6 .d7 0 r e m *  t h i s  p r o g r a m c0 290 d a t a  1 6 9 . 1 , 1 4 1 . 9 1 . 1 6 . 3 2 . 9 201 . 89 . 2316
e6 9 r e m 7

.
1
7
.
1
6
9
.
1
.
3
2
.
3
0
,
2
0
.
1
6
0
.
0
.
3
2
,

1016
48 570 d a t a  240 . 19 . 201 . 7E1 . 208 , 24

1 , 1 6 9 . 3 . 3 2 , 3 8 . 2 0 . 7 6 . 1 0 3 , 1 8 . 1 7
e8 300 d a t a  2 0 7 . 2 5 5 . 2 0 1 . 1 3 . 2 4 0 . 8 4 . 9 8 . 1 7 2 0

64 10 b 1 - 1 5 4  : 1 n - 5 0  ; s a - 2 0 4 9 . 1 5 3 . 2 2 8 . 2 3 . 2 0 0 . 1 9 2 , 3 0 . 1 4 4 . 2 4 b9 580 d a t a  2 3 . 1 5 4 . 7 6 . 4 . 1 6 . 1 6 9 , 4
1 . 1 6 9 . 2 . 2 3 0 6 , 3 2 . 3 8 , 2 0 . 3 2 . 2 2 8 . 2 5 5 . 2 0 1 . 7 7 . 25b 20 f o r  1 - 0  t o  b l : c x - 0 ; f o r  4 - 0 7! 310 d a t a  3 2 . 3 8 . 2 0 . 3 2 . 1 3 2 . 1 8 . 1 40. 1569

t o 1 5 : r e a d  a : c x - c x - f a ; p o k e  Fra 7 3 . 1 4 4 . 1 9 , 1 4 1 . 1 5 2 . 2 2 . 1 6 9 . 6 . 1 6 a0 590 d a t a  3 3 . 2 0 1 . 6 6 . 2 0 8 . 2 4 5 . 1 641•164-d . a : nex t  d 2 . 2 4 4 , 1 5 0 4 9 . 5 , 3 2 . 3 8 . 2 0 . 1 6 9 . 0 . 1 4 1 . 1 4 5 , 1 9a5 30 r e a d  a ;  i f  t h e n p r i n t
-

f c 320 d a t a  1 6 0 , 1 6 . 3 2 . 1 6 9 . 2 5 5 . 1 6 , 141. 1632
e r r o r  i n  1 i n e " : 1 n 4 ( 1
4
1 0 ) ; s t o p

9
.
8
.
1
6
2
,
8
,
1
6
0
.
1
.
3
2
.
1
8
6
,
2
5
5
.
3
2

d9 600 d a t a  1 4 4 . 1 9 . 3 2 . 1 4 . 1 9 . 7 6 , 1
40 40 n e x t  1 ; e n d 02

. 192. 1857
330 d a t a  2 5 5 . 1 6 2 . 8 . 3 2 . 2 0 1 , 2 5 5

0 5 . 1 1 3 . 1 6 2 . 0 . 3 2 . 1 9 8 , 2 5 5 . 1 6 9 . 1 3
. 76. 134003 50 d a t a  2 2 , 8 . 1 9 5 . 7 . 1 5 8 . 5 0 . 4 8 . . 1 6 9 . 5 2 . 1 3 3 . 2 5 0 . 1 6 9 . 2 1 . 1 3 3 . 2 5 28 610 d a t a  2 1 0 . 2 5 5 . 1 6 9 . 6 . 3 2 . 3 8 ,

5 6 , 4 8 , 5 8 . 1 4 3 . 3 4 . 2 0 . 2 0 . 2 0 . 2 0 . 9 1 . 1 6 9 . 3 8 . 2 2 9 8 2 0 . 3 2 . 1 3 2 , 1 8 . 3 2 . 1 4 . 1 9 . 3 2 . 1 0 0 .07 b7 340 d a t a  3 2 . 2 1 0 . 2 5 5 . 1 6 9 . 3 . 3 2 . 19. 1128
91 60 d a t a  8 2 , 6 5 . 8 4 , 8 4 . 0 . 0 . 0 . 0 . 0 2 1 0 . 2 5 5 . 1 6 0 . 0 . 1 7 7 . 2 5 0 . 3 2 . 2 1 0 , 9a 620 d a t a  7 6 , 1 0 5 . 1 8 . 1 6 0 . 0 . 3 2 . 2

. 0 . 0 , 0 , 0 . 0 . 0 . 1 6 2 . 4 7 7 255 . 210 . 2480 0 7 . 2 5 5 , 2 0 1 . 1 3 . 2 4 0 . 8 . 1 5 3 , 1 2 4 , 152 70 d a t a  0 . 1 8 9 . 1 1 5 . 1 3 . 1 5 7 . 0 . 1 , 2 c3 350 d a t a  2 5 0 , 2 0 9 . 2 . 2 3 0 . 2 5 1 , 1 6 9. 200. 1811
3 2 . 2 2 4 . 1 4 7 . 2 0 8 , 2 4 5 . 1 6 2 . 0 , 1 8 9 .
10. 1887

5 . 2 5 1 . 1 9 7 . 4 5 . 1 4 4 . 2 3 7 . 2 0 0 . 6 , 1 6
5 . 2 5 0 . 1 9 7 . 2 8 0 6

54 630 d a t a  1 9 2 . 5 . 1 4 4 . 2 4 1 . 1 7 3 . 1 2
4 . 1 9 , 2 0 1 . 3 6 . 2 4 0 . 5 3 . 1 6 9 . 0 , 1 4 1 .e7 80 d a t a  9 . 1 5 7 . 0 . 2 . 2 3 2 . 2 2 4 , 8 4 . 25 360 d a t a  4 4 . 1 4 4 . 2 2 9 . 1 6 9 , 2 5 5 . 3 144, 19. 1901

2 0 0 . 2 4 5 . 1 6 9 . 6 2 . 1 3 3 , 2 5 2 . 1 6 9 . 3 . 2 . 2 1 0 . 2 5 5 . 3 2 . 2 0 4 . 2 5 5 . 1 6 9 , 8 . 3 2 3b 640 d a t a  1 4 1 . 1 4 5 . 1 9 . 1 7 0 . 1 3 6 . 1133. 2082 . 195 . 255 . 2488 8 5 . 1 2 4 . 1 9 . 7 2 , 2 0 1 . 4 9 , 1 4 4 . 2 6 , 1 7a0 90 d a t a  2 5 3 . 1 7 3 , 6 . 9 . 1 3 3 . 2 5 0 . 1 bb 370 d a t a  7 6 . 4 , 1 6 . 6 4 , 5 8 , 7 7 , 6 9 . 3 . 1 4 4 . 1 9 , 1 7 6 7
7 3 . 7 . 9 , 1 3 3 . 2 5 1 . 1 7 3 . 8 , 9 . 1 3 3 . 2 4 7 1 3 . 8 5 . 1 6 0 . 0 . 1 6 9 . 1 3 . 3 2 . 2 1 0 . 2 5 5 01 650 d a t a  2 4 . 1 2 5 . / 3 4 . 1 9 . 1 4 1 . 1 48 . 1968 .1366 4 , 1 9 . 1 7 3 . 1 4 5 . 1 9 . 1 2 5 . 1 3 5 . 1 9 , 1 415 100 d a t a  1
7
3 . 9 . 9 .
1 3 3 . 2 4
9 , 1 6 5 .

Od 380 d a t a  3 2 . 2 1 0 . 2 5 9 . 1 6 9 . 3 2 . 3 2 1 , 145 . 19 . 1527
2 4 8 . 5 6 . 2 2 9 , 2 3 0 , 1 3 3 . 2 5 4 . 1 6 5 . 2 4 , 2 1 0 , 2 5 5 . 3 2 . 2 1 0 . 2 5 5 . 3 2 . 2 1 0 . 2 5 45 660 d a t a  1 0 4 . 5 6 . 2 3 3 . 1 . 7 6 . 1 6 9 .
9 . 2 2 9 , 2 5 1 . 2 8 0 2 5 , 3 2 . 2 1 0 . 2 4 3 1 1 8 . 1 0 4 . 2 3 2 . 2 3 2 , 1 3 6 . 1 6 . 2 1 6 . 7 6 .cf 110 d a t a  1 3 3 . 2 5 5 . 1 6 5 . 2 5 4 , 2 4 . 1 db 390 d a t a  2 5 5 . 1 6 9 . 6 4 . 3 2 . 2 1 0 . 2 5 13. 19. 1701
0 5 . 6 1 . 1 3 3 , 2 5 4 . 1 6 5 . 2 5 5 , 1 0 5 . 3 , 1 5 . 3 2 . 2 0 7 . 2 5 5 . 2 0 1 . 1 3 . 2 4 0 . 8 . 1 5 3 aa 670 d a t a  1 3 6 . 1 6 9 . 0 . 1 4 1 . 1 4 4 , 1 9
33 , 255 . 76 . 2376 , 5 7 , 1 7 , 2 1 6 8 . 1 4 1 . 1 4 5 . 1 9 . 1 6 2 . 0 . 1 8 5 . 1 2 4 . 1 9 .Id 120 d a t a  0 . 1 . 1 2 0 . 1 6 5 . 1 . 1 3 3 . 2 4 e0 400 d a t a  2 0 0 . 1 9 2 . 3 2 . 1 4 4 . 2 4 1 . 1 201 . 59 . 1664
7 . 1 6 9 . 0 , 1 3 3 . 1 . 1 6 0 . 0 . 1 7 7 . 2 5 0 . 1 5 2 . 1 6 2 . 5 7 . 1 6 0 . 1 7 . 3 2 . 1 8 9 . 2 5 5 . 1 3c 680 d a t a  1 4 4 . 3 . 5 6 . 2 3 3 . 7 . 7 2 . 2 0
45. 1702 6 9 . 1 3 . 3 2 , 2 0 4 7 1 . 4 9 . 1 4 4 . 2 6 . 1 7 3 . 1 4 4 , 1 9 . 2 4 . 1 2 5

7C 130 d a t a  2 5 2 . 2 3 0 . 2 5 0 . 2 0 8 . 2 . 2 3 f 7 410 d a t a  2 1 0 . 2 5 5 . 3 2 . 2 3 2 . 1 7 . 7 6 148. 1568
0 . 2 5 1 . 2 3 0 . 2 5 2 . 2 0 0 , 2 . 2 3 0 . 2 5 3 , 1 . 6 8 . 1 6 . 2 3 4 . 2 3 4 . 2 3 4 , 2 3 4 . 2 3 4 . 2 3 e8 690 d a t a  1 9 . 1 4 1 , 1 4 4 , 1 9 . 1 7 3 . 1 4
65 , 251 . 197 . 3211 4 . 2 3 4 . 2 3 4 . 2 7 7 8 5 . 1 9 . 1 2 5 . 1 4 9 . 1 9 . 1 4 1 . 1 4 5 . 1 9 . 1 0

ae 140 d a t a  2 4 9 . 1 4 4 . 2 3 4 . 2 0 8 . 6 . 1 6 Sc 420 d a t a  2 3 4 . 2 3 4 . 2 3 4 . 2 3 4 . 2 1 4 . 4 . 5 6 . 2 3 3 , 1 6 5 1
5 , 2 5 0 . 1 9 7 . 2 4 8 . 1 4 4 . 2 2 6 . 1 6 2 . 0 . 1 2 3 4 . 2 3 4 . 2 3 4 . 2 3 4 . 2 3 4 . 2 3 4 . 2 2 4 . 2 e6 700 d a t a  1 . 7 6 . 2 3 0 , 1 8 . 1 3 6 . 1 0 4 .8 9 . 0 . 2 . 2 4 2 4 3 4 . 2 3 4 . 2 3 4 . 2 3 4 . 3 7 4 4 2 3 2 . 2 3 2 . 1 9 . 1 . 1 7 6 . 2 0 7 . 9 6 . 1 6 0 .96 150 d a t a  2 4 . 1 2 5 . 2 . 2 . 1 3 3 . 2 5 0 . 1 c6 430 d a t a  2 3 4 . 2 3 4 . 2 3 4 . 2 3 4 . 2 3 4 . 0 . 140 . 2001
8 9 . 1 . 2 . 1 2 5 . 3 . 2 . 1 3 3 . 2 5 1 . 1 6 5 . 2 5 2 3 4 . 2 3 4 . 2 3 4 . 2 3 4 . 2 2 4 . 2 3 4 . 2 3 4 . 2 3b 710 d a t a  1 4 7 . 1 9 . 1 7 7 . 2 0 9 . 2 0 0 . 20 . 1657 3 4 , 2 3 4 . 2 3 4 . 2 3 4 . 3 7 4 4 0 1 . 3 4 . 2 0 9 , 2 4 9 . 1 4 0 . 1 4 6 . 1 9 . 1 7 2 .44 160 d a t a  5 6 . 2 3 3 . 1 . 1 3 3 . 2 5 0 . 1 6 5 Of 440 d a t a  1 6 9 . 1 4 7 . 3 2 . 2 1 0 , 2 5 5 . 1 1 4 6 . 1 9 . 1 7 7 . 2 2 6 3
. 2 5 1 . 2 3 3 . 0 . 1 3 3 . 2 5 1 . 1 8 9 . 2 . 2 . 1 3 6 9 . 0 . 1 3 3 . 1 4 4 . 1 6 9 . 1 . 1 6 2 . 1 5 6 . 1 6 36 720 d a t a  2 0 9 . 2 0 1 . 3 4 . 2 4 0 . 2 1 , 2 03 . 2 5 2 . 2 2 8 4 0 . 1 9 . 3 2 . 1 9 5 8 1 . 3 2 . 1 7 6 , 3 . 2 4 . 1 0 5 . 6 4 . 1 7 2 . 1 4 7 ,08 170 d a t a  1 8 9 . 3 , 2 . 1 3 3 , 2 5 3 . 1 6 0 . 38 450 d a t a  1 8 9 , 2 5 5 . 1 6 9 . 8 . 1 6 2 . 8 , 19 , 145 . 1793
0 , 1 7 7 . 2 5 4 . 1 4 5 . 2 5 0 , 1 6 5 . 2 5 4 . 5 6 . 1 6 0 . 0 . 3 2 . 1 8 6 . 2 5 5 . 3 2 . 1 9 2 . 2 5 5 . 1 38 730 d a t a  4 4 , 2 3 8 . 1 4 6 , 1 9 . 2 3 8 . 1 4233 . 1 . 2275 6 2 . 8 . 2 0 7 3 7 . 1 9 . 7 6 . 2 9 . 1 9 . 1 6 9 , 0 . 1 7 2 . 1 4 7 . 118 180 d a t a  1 3 3 . 2 5 4 . 1 6 5 . 2 5 5 . 2 3 3 , 51 460 d a t a  3 2 . 1 9 8 , 2 5 5 . 1 6 6 . 1 4 1 , 2 9 , 1 4 5 . 1 6 2 7
0 , 1 3 3 . 2 5 5 : 1 6 5 , 2 5 0 . 5 6 . 2 3 3 , 1 . 1 3 0 8 , 7 3 . 3 2 . 2 0 7 , 2 5 5 , 3 2 . 2 0 7 . 2 5 5 . 3 35 740 d a t a  4 4 . 2 3 8 . 1 4 7 . 1 9 . 2 1 9 . 1 4
3 . 250 , 165 . 2681 2 . 2 0 7 . 2 5 5 . 2 5 5 8 7 . 1 9 . 2 3 8 . 1 4 7 . 1 9 , 2 0 0 . 1 7 3 . 1 4 4 . 1

27 190 d a t a  2 5 1 . 2 3 3 . 0 . 1 3 3 , 2 5 1 . 1 6 52 470 d a t a  3 2 . 2 0 7 , 2 5 5 , 3 2 . 2 0 7 . 2 5 9 . 1 4 5 . 4 4 , 1 9 8 1
5 . 2 5 2 . 5 6 . 2 3 3 . 1 . 1 3 3 . 2 5 2 . 1 6 5 . 2 5 5 . 1 6 6 . 1 4 4 . 2 0 8 , 5 4 . 1 3 3 . 2 5 1 . 3 2 . 2 dc 750 d a t a  2 0 0 . 1 7 3 . 1 4 5 . 1 9 . 1 4 5 . 4
3 . 2 3 3 . 0 , 2 6 1 1 07 . 255 , 133 , 2571 4 . 1 6 5 . 4 4 . 2 4 . 1 0 9 . 1 4 7 . 1 9 . 1 3 3 , 4 4

73 200 d a t a  1 3 3 . 2 5 3 . 5 , 2 5 2 . 2 0 0 . 2 0 61 480 d a t a  2 5 2 . 3 2 . 1 6 7 . 1 9 . 1 6 9 . 3 2 . 1 4 4 , 2 . 1 5 5 7
9 . 1 3 8 . 5 6 . 2 3 3 . 4 . 1 7 0 . 1 6 . 1 6 0 . 1 6 5 . 3 2 . 2 1 0 . 2 5 5 . 3 2 . 2 0 7 . 2 5 5 . 1 6 6 . 1 4 93 760 d a t a  2 3 0 . 4 5 . 9 6 . 1 6 9 . 2 9 . 1 3 3
. 247 . 133 . 2382 4 . 2 0 8 . 3 2 . 2 2 1 2 . 2 1 1 . 3 2 . 2 3 8 . 1 9 . 1 6 9 . 3 2 . 3 2 . 2 1 0 .

00 210 d a t a  1 , 8 8 . 7 6 . 0 . 1 6 . 1 6 . 9 . 1 6 46 490 d a t a  1 7 0 , 2 4 0 . 6 , 3 2 . 2 1 0 . 2 5 5 255 , 32 . 1932
4 , 1 7 . 0 . 1 6 . 1 4 8 . 8 . 0 . 0 . 1 0 6 . 7 4 5 , 7 6 . 1 7 0 , 1 7 . 1 6 9 . 1 3 . 3 2 . 2 1 0 . 2 5 5 . 95 770 d a t a  2 1 0 . 2 5 5 . 3 2 . 2 1 0 . 2 5 5 . 3

Ob 220 d a t a  1 4 2 . 9 8 , 2 3 . 1 6 9 , 1 4 7 , 3 2 165 . 197 . 2217 2 . 2 1 0 . 2 5 5 , 7 6 . 2 1 0 , 2 5 5 . 2 3 4 . 2 3 4 ,
. 2 1 0 . 2 5 5 . 1 0 9 . 0 . 1 4 1 , 3 2 . 2 0 8 . 1 4 1 75 500 d a t a  2 0 1 . 6 3 . 2 4 0 . 1 2 . 1 7 3 , 9 1 2 3 4 . 2 3 4 , 2 3 4 . 3 1 7 0
. 3 3 . 2 0 9 . 2 0 0 8 . 1 6 . 2 4 0 . 3 . 3 2 . 1 2 . 1 8 , 1 6 0 . 4 , 2 0 8 . 67 780 d a t a  2 3 4 . 2 3 4 . 2 3 4 . 2 3 4 . 2 1 4 .

N111111111111111111•11111111111111111111
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1 , 0
.
1 0 .
0 , 1
0 0 .
0 . 2
3 2 .
3 . 1
6 . 3
9 , 0
.

1571
33 7 9 0  d a t a  0 . 0 . 0 , 1 . 0 . 1 6 , 0 . 0 . 1 . 0

. 1 6 , 3 6 . 1 6 . 3 9 , 2 3 2 . 3 . 3 6 0
b3 8 0 0  d a t a  1 0 0 . 0 . 1 0 . 0 . 1 . 0 . 1 6 0 . 0

.
1
4
0
.
3
7
.
2
0
.
1
6
2
,
0
.
1
6
5
.
2
5
1
.
2
3
2
.

1278
58 8 1 0  d a t a  5 6
.
2 4 9 . 1 5 7 . 1 9 .
1 3 3 . 2 5

1
.
1
6
5
,
2
5
2
.
2
4
9
.
1
5
8
.
1
9
.
1
3
3
.
2
5
2
.

1 6 . 2 3 8 . 1 6 5 . 2 5 1 2
99 8 2 0  d a t a  2 5 1 , 2 0 2 . 2 4 . 1 2 1 . 1 5 7 . 1

9 , 1 3 3
. 2
9
1 . 1 6 5
,
2 5 2 . 1
2 1 . 1 5
9 . 1 9 .

1 3 3 . 2 5 2 . 1 3 8 , 2 3 9 6
24 8 3 0  d a t a  2 4 , 1 0 5 . 4 0 . 2 0 1 , 4 8 , 2 0 9

.
9
,
1
9
2
,
8
.
2
4
0
.
5
.
1
7
4
.
3
7
.
2
0
,
2
4
0
.

6 . 1 5 6 5
6 f  8 4 0  d a t a  2 3 8 . 3
7
. 2 0 . 3 2 . 2 1 0 . 2 5 5

.
2
0
0
.
2
0
0
.
1
9
2
.
1
0
.
1
4
4
.
1
9
1
.
9
6
.
1
6

2 . 0 . 1 4 2 . 2 1 2 9
61 8 5 0  d a t a  1 4 3 . 2 4 . 1 6 0 . 9 . 1 6 2 . 0 . 1

7 3 , 1 4 4
.
1 9 . 5 6 .
2 4 9 . 1 3
4 , 1 9 . 1
4 1 . 1

4 4 . 1 9 . 1 5 9 5
14 8 6 0  d a t a  1
7
3 . 1 1 5 . 1 9 . 2
4 9 . 1 3 5 . 1

9
.
1
4
4
.
6
.
1
4
1
.
1
4
5
.
1
9
,
2
3
2
.
1
6
.
2
3
2

. 1 7 3 . 1 4 4 . 1 9 9 2
c a 8 7 0  d a t a  1
9
.
2 4 . 1 2 1 . 1 3
4 . 1 9 . 1 4 1

.1 4
4 .
1 9
.
1 3
8 .
2 4
.
1 0
5 .
4 8
.
3 2
,
2 1
0 .

2 5 5 . 1 3 6 . 1 5 6 9
72 8 8 0  d a t a  1 3 6 . 1 6 . 2 0 9 . 9 6 . 0 . 1 0 . 1

7
0
.
1
8
9
.
6
6
.
2
0
.
1
4
1
,
5
5
.
2
0
.
1
8
9
.
6
7

. 2 0 . 1 4 0 4
05 8 9 0  d a t a  1 4 1
.
5 6 . 2 0 . 1 6 0 . 0 .
1 8 5 ,

2 5 5 . 2 5 5 . 2 4 0 . 6 . 3 2 . 2 1 0 . 2 5 5 . 2 0 0 .
2 0 8 . 2 4 5 . 2 4 6 8

61 9 0 0  d a t a  9 6 . 8 0 . 2 0 . 2 2 4 , 2 0 . 4 . 2 1
.2 4 . 2 1 , 2 8 . 2 1 . 3 4 . 2 1 . 4 4 . 2 1 . 3 2 . 7

91 9 1 0  d a t a  3 2 . 3 2 . 3 2 . 3 2 . 1 2 . 1 2 . 3 2
. 3 2 . 3 2 . 7 7 . 6 9 . 7 8 . 8 5 . 3 2 . 7 7 . 6 5 . 7
71

08 9 2 0  d a t a  7
5 . 6 9 , 8 2 . 1
3 . 1 3 . 3 2 . 3
2

. 3 2 . 3 2 , 3 2 . 3 2 . 3 2 . 3 2 , 3 2 . 7 0 , 7 9 . 6
89

aa 9 3 0  d a t a  8 2 , 3 2 . 6 8 . 7 3 . 1 1 3 . 7 5 . 3 2
,
8
5
.
8
3
.
6
9
.
9
2
.
1
3
.
3
2
,
3
2
.
3
2
.
3
2
.
9

05
4e 0 4 0  d a t a  3 2 . 3 2 . 3 2 . 3 2 . 3 2 . 4 0 . 6 7

. 4 1 . 3 2 . 4 9 . 5 7 . 5 6 . 5 5 . 3 2 , 8 2 . 6 5 . 7
36
950  d a t a  8 4 . 8 4 . 1 3 . 1 3 . 1 3 . 1 3 . 3 2
.
3
2
,
3
2
.
3
2
.
1
2
.
3
2
.
3
2
.
3
2
.
3
2
.
4
0
.
5

48
12 9 6 0  d a t a  4 9 . 4 1 . 3 2 . 6 8 . 7 1 . 8 2 . 6 9

.
6
7
.
8
4
.
7
9
.
8
2
,
1
3
9
.
1
3
.
1
3
.
3
2
,
3
2
,
9

05
ed 9 7 0  d a t a  3 2 . 3 2 , 3 2 . 3 2 . 3 2 . 3 2 . 3 2

. 4
0
.
5
0 ,
4
1 .
3
2 .
6
8 .
7
9 .
8
3 .
3
2 .
6
7 .
7

16
95 9 0 0  d a t a  7
9
7
7 . 7 7 . 6 5 . 7 8
. 6 8 . 1 3

. 1 3 . 3 2 , 3 2 . 3 2 . 3 2 . 3 2 . 3 2 . 3 2 . 3 2 . 7
26

c a 9 9 0  d a t a  3 2 . 1 0 . 5 1 . 4 1 . 3 2 . 7 7 . 6 5
. 7 5 , 6 9 . 3 2 . 7 7 , 6 9 . 7 8 , 8 5 . 0 . 1 3 . 8 3
6

5 b  1 0 0 0  d a t a  7
3 , 7 8 , 0 0 . 8 5
. 8 4 . 3 2 , 7

7
.
6
9
.
8
3
.
8
3
,
6
5
,
7
1
,
6
9
.
3
2
.
6
3
,
3
2
.

1076
6 b  1 0 1 0  d a t a  6 8 . 7 3 , 8 3 . 7 5 . 3 2 , 8 5 . 0

3 . 6 9 . 8 2 . 1 5
7
.
1 5 7 . 1 5 7 . 1
5 7 . 1 5 7 . 1

5
7
,
1
5
7
.
1
7
4
9

4c  1 0 2 0  d a t a
-  
1 5 7 . 1 5 7
.
0 . 1 3 . 7 3
, 7 8 .

8 0 . 8 5 . 8 4 , 3 2 . 6 7 . 7 9 . 7 6 , 7 9 . 8 5 . 8 2
. 1 2 2 7

29 1 0 3 0  d a t a  3 2  1 2 . 6 3 . 3 2 . 5 0 , 1 5 7 .
0 . 2 0 . 7 8 . 7 9 . 0  2 0 . 6 6 . 5 8 , 7 7 . 6 3 . 8
27

72 1 0 4 0  d a t a  0 . 2 0 , 2 0 . 2 0 . 2 0 , 6 6 . fi 9
. 8 3 . 7 3 , 6 7  0 . 2 0 . 2 0 . 2 0 , 2 0 , 6 5 . 7
9

f 9  1 0 5 0  d a t a  6 3 . 3 2 . 0 , 5 4 . 3 . 2 3 7 . 2 4
6 . 6 2 . 2 4 1 . 4 7 . 2 4 3 . 1 0 2 . 2 5 4 . 1 6 5 , 2
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D i s k  C o m m a n d  S u m m a r y
T o s e n d  a  c o m m a n d  t o  t h e  d i s k  d r i v e  u s e

OPEN 1 , 8 . 1 5 , " c o m m a n d " : C L O S E  1 5

SAVE " fi l e " . B
D S A V E  " fi l e "

C) A  ID

SSAVE " fi l e " . B b a m k , P s  T O  P e

E  C T  A C c a .

" B - A " ; 0 ; t r a c k - n o ; s e c t o r - n o

" B - F " ; 0 ; t r a c k - n o ; s e c t o r - n o

" B
-
E "
; c
h
a
n
n
e l
-
n
o ;
0 ;
t r
a
c
k -
n
o ;

s e c t o r - n o
c h a n n e l - n o ; b y t e

" D 1 " ; c h a n n e l - n o ; 0 ; t r a c k - n o ;
s e c t o r - n o
" U 2 " ; c h a n n e l - n o ; 0 ; t r a c k - n o ;
s e c t o r - n o
" M
-
R "
C
H
R
O (
a d
d r
e s
s -
l o
) C
H
R
S

( a d d r e s s - h i ) C H R S ( n o  o f  b y t e s )
"M-W"CFER* ( a d d r e s s -  t o  )CHRS
( a d d r e s s - h i ) C H R S ( n o  o f  b y t e s )
C H R I ( d a t e ) C H R S ( d a t a ) e t c .
" M - E " C H R * (  a d d r e s s -  10 )CHRe
( a d d r e s s - h i )

LOAD " fi l e " , 8
LOAD " fi 1 e " . 8 , 1

DLOAD " fi l e "

BLOAD " fi l e " . B b a n k , P s t a r t  a d d r e s s

BOOT " fi l e "

F•  A  C C E B B

S av e  a  B a s i c  fi l e .
S av e  a  B a s i c  fi l e  i n
B a s i c  7 . 0 .
S av e  c o d e  i n  B a s i c  7 . 0
w h e r e ;
s .  S t a r t  a d d r e s s :
e .  E n d  a d d r e s s .

O P E N fi l e
-
n o .
8 . c a n n e l
- n o , " 0 :

fi l e
-
n a m
e , f
i l e -
t y p
e . d
i r e
c t i
o n "

D O P E N e fi l e - n o , " fi l e - m a m e " .

D d r i v e - n o , O u n i t - n o . W

CL O S E fi  l e - n o
D C L O S E e fi l e - n o
P R I N T e fi l e - n o , d a t a
G E T e fi l e - n o , v a r i a b l e
I N P U T O fi l e - n o , v a r i a b l e

Ma rk  t r a c k / s e c t o r  a s
u s e d .
M a r k  t r a c k / s e c t o r  a s
f r e e .
E x e c u t e  c e d e  a t
t r a c k / s e c t o r .
Mov e t o  b y t e  i n  d i s k
b u f f e r .
Read t r a c k / s e c t o r  i n t o
b u f f e r .
W r i t e  b u f f e r  t o
t r a c k / s e c t o r .
Read d i s k  m e m o r y  a t
a d d r e s s .
W r i t e  t o  d i s k  m e m o r y  a t
a d d r e s s

E x e c u t e  m a c h i n e  c o d e  i n
d r i v e  a t  a d d r e s s .
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LOAD t o  s t a r t  o f  B a s i c .
LOAD fi l e  t o  a d d r e s s
w h i c h  i t  W a s  s a v e d  f r o m .
LOAD b a s i c  fi l e  i n
B a s i c  7 . 0 .
L o a d  fi l e  t o  d i f f e r e n t
a d d r e s s .  B a s i c  7 . 0  o n l y .
L o a d  a n d  e x e c u t e  fi l e
( B a s i c  7 )

O pen d i s k  fi l e  w h e r e ;
F i l e - t y p e  .  P . S , R  e t c .
D i r e c t i o n  .  R  f o r  r e a d  o r

W f o r  w r i t e .
Open d i s k  fi l e
( B a s i c  7 . 0 )
NB. W  o n l y  n e e d e d  f o r
w r i t e .
C l o s e  o p e n  fi l e
C l o s e  fi l e  ( B a s i c  7 . 0 )
S end  d a t a  t o  fi l e .
G e t  d a t a  f r o m  fi l e .
i n p u t  d a t a  f r o m  fi l e .



COMMODORE
12 issues UK E13.20

12 issues Middle East
E21.20

12 issues F a r  East
£24.00

12 issues R es t  o f
World E21.60

Send your remittance to:
INTONE T LTD., 5 River Park Estate,

Berkhamsted, Herts. HP4 1111..
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SUBSCRI PT I O N RATES
£15.00 for 6 issues U.K.
£18.00 for 6 issues EUROPE
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E19.30 for 6 issues FAR EAST
M A O  for 6 issues REST OF WO RL D
Airmail  Subscription Rates on Request

Send your remittance to:
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COMMODORE DISK USER is a lot more than just
another computer magazine. Every issue
carries a diskette containing more than E30
worth of software ranging from serious
programming utilities to arcade games. There
are plenty of Commodore magazines on the
market, but we believe that this is the first to
cater for disk users of all ages and tastes.
The MEGAVALUE first issue will include on disc:
*  3 into 1 Plus - A superb all-purpose graphics
editor
*  Mobsters - An extremely addictive arcade
strategy game
*  Disk Designer - Revamp your disk director,
any way you like it.
*  Ski Run - A compulsive 30 winter sports
simulation. Break a legl

and lots more.
The magazine will include full details of
how to use the programs, plus a wealth
of reviews and features. This month we
interview the US software houses
poised to invade the UK. Compu net
tells us all its secrets, and you get the
chance to win a selection of
Microprose software. Plus news.
reviews, and our mind-bending
puzzle page.
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COMMODORE DISK USER is what you / /
have been waiting for - take out /  _,_.-••
a subscription TODAY!/  ..-•/  C .
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