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WELCOME

WELCOME

Welcome to the Beginners Guide to STOS Basic and to the fascinating
world of computer programming.

The Beginners Guide to STOS Basic introduces the reader in a step-
by-step fashion to what is one of the most powerful and versatile
programming languages available for the Atari ST range of computers

- STOS BASIC.

The course takes the newcomer from basic principles through to the
development of complete programs. A practical approach is adopted
throughout with the emphasis being on using the computer rather than
wading through reams of theory. Programming should be fun, and
with this in mind, the course tries to cover as many interests as
possible. It does not matter whether you are retired or still at school
there is something for everybody. You will learn how to produce
shoot-em-up games, art programs, junior educational programs, GCSE
mathematics programs, databases, word processors, musical programs
and much much more.

The reader should by the end of the course, if he or she has studied
diligently, be able to program with some degree of proficiency.
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THE DISKS

The course comes with two double-sided 3.5" diskettes. If you have
a single sided disk drive then return the disks direct to MT Software
for replacement. The disks contain all of the example programs,
sprite, screen and music data presented within the course. The
programs can thus be loaded directly from disk as you work through
the course.

Disk 1 contains all the data for chapters 1-15
Disk 2 contains all the data for chapters 16-26

Before using the disks you should make a backup copy and keep the
originals in a safe place. If you are unsure of how to copy disks refer
to the ST owners manual for full details.

PROGRANMMING STYLE

There are no hard and fast rules regarding the development and
coding of programs and the authors style of programming may differ
quite considerably from yours or any other programmer. Ask two
programmers to create a database and the resultant programs will be
completely different in both style and operation. As you work through
the course, look at the example programs and think of alternative
ways in which they could be written. Maybe you could write the same
program using less commands, maybe your version takes more
commands but is easier to understand.

Provided the program works it really does not matter how it is
written - do not be afraid to experiment.
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COPYRIGHT NOTICE

The programs presented throughout this course and the data on the
accompanying disks are copyright MT Software. Owners of this
course are granted permission to include any of the code within their
own work, but the copyright remains with MT Software and such
work may not be published without permission.

WELCOME TO THE WORLD OF PROGRAMMING
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Chapter 1
Getting Started

These first few chapters introduce some basic principles and concepts
that apply to, and are indeed essential for, the creation of any
program. It is important that the topics covered are fully understood
before moving on to more advanced sections. It is easy to jump
straight on to later chapters but a little time spent studying the basics
really will prove rewarding.

GETTING STARTED

STOS consists of a ring bound manual and three disks which are
labelled LANGUAGE, ACCESSORIES and GAMES. The games disk
contains three demonstration games written in STOS basic. You may
already have taken a look at these, and by the end of the course, you
will be able to work out exactly how they work. The ACCESSORY
disk contains a number of useful extras which we shall look at in due
course. Our main concern for now is the LANGUAGE disk as this
contains the main STOS Basic interpreter which is required to write
programs.
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2 The Beginners Guide to Stos Basic

Before continuing you should make a backup copy of all three disks.
Use the copies and keep the originals in a safe place.

A disk containing a copy of STOS Basic was given away free with
one of the computer magazines and if you obtained your copy from
here it should be set up as described on the disk.

i Tsave *,Da

STOSM BASIC V 2.6

By F. Lionet & C. Sotiropoulos
@ 1988 Jawx / Mandarin
ALl Fnﬂhtﬁ Reserved.
bbb7bb. Bytes Free,

PICTURE COMPACLOR extension
COMPILER irwtalled

ST0S Maestro Commands Installed U1

To load STQOS, place the language disk in to the disk drive and switch
on the computer. STOS automatically loads, and after the initial title
screen, displays the editor screen as shown above. This is where we
enter, edit and generally work on programs.

MOVING AROUND THE EDITOR
Looking along the top of the computers keyboard you will see a row
of keys numbered F1-F10. The other keys on the keyboard represent

individual letters or characters but the function keys can represent
complete words. This is handy when programming as it allows us to
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Chapter 1 - Getting Started 3

enter commands with one key press. The box at the top of the screen
is known as the function key window and shows the commands that
are currently assigned to the function keys. A particular function may
be selected by clicking on the box with the mouse or by pressing the
key direct. If you press the shift key or click the right mouse button,
the display changes to show the contents of F11-F19. The
programmer can change the contents of these keys as we shall see
later.

Displayed below the function key box is the version of STOS, the
amount of free memory available and a list of any extra accessories
that are loaded. Accessories shall be covered later so do not worry
about this yet.

Half way down the screen is the word Ok, and underneath this, a
small line known as the rext cursor. As information is typed, the text
cursor moves along the line indicating the position of the next
character. The text cursor can be moved up, down, left and right
using the cursor keys. These are the keys with the arrows on so try
pressing them to move the cursor.

The editor works in two modes - insert and replace. Press the
INSERT key whilst watching the text cursor and you will see that it
changes size. The small cursor indicates replace mode with any
entered text replacing existing information that may be displayed. The
larger cursor indicates insert mode and moves any text to the right of
the cursor to make way for the new information. We can switch
between the two modes by pressing the INSERT key. Let us see how
this works.

Suppose we want to type the word print, but by accident, we type
prent.
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43 The Beginners Guide to Stos Basic

Enter the following:
prent [ and press the RETURN key ]

The computer will display a message stating SYNTAX ERROR as it
does not understand the entered information. Do not worry about this
for now as we are only interested in the operation of the editor at this
stage.

The letter "e" needs to be replaced by the letter "i" so move the
cursor over the offending letter using the cursor keys. The letter is to
be replaced so ensure that the editor is in replace mode (small cursor)
and adjust this if necessary using the INSERT key. Now press the
letter "1" and it should replace the letter "e". Although the change has
been made visually, it has to be entered in to the computers memory.
Do this by pressing the RETURN or ENTER key. The ENTER key
is found at the bottom of the numeric keyboard and has exactly the
same function as the RETURN key.

Suppose now that you have typed prar in error for print.

Enter the following:

prnt [ and press the Return key |

This time the editors insert mode is required to insert the letter "i"
between the existing letters "r" and "n". First the text cursor must be
positioned over the letter occupying the position where the new letter
will go - in this case the cursor must be positioned over the letter "n’.
We have already seen how the cursor keys are used to position the
cursor but the mouse can also be used. Point to the letter "n" with the
mouse pointer and press the left mouse button. The cursor will jump
to the new position and you can now continue editing. Ensure that the
editor 1s in insert mode (large cursor) and press the letter "i". This

now has to be confirmed by pressing the return key.
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Chapter 1 - Getting Started 5

You have just used the insert key and the cursor keys. These keys
have specific functions and there are a number of other keys specific
to the editor as listed below:

Clr: Clears the editor display (shift+ Clr/Home)

Delete: Deletes the character currently underneath the text
Cursor,

Shift 4+ Delete: Deletes all characters from the current cursor

to the end of the line.
Backspace: Deletes the character to the left of the text cursor.

Return: Enters the current line (the line that the text cursor is
on) in to the computers memory.

Arrow Keys: Position the text cursor.

Home: Moves the text cursor to the top left hand corner of
the screen.

Control + C: Terminates the current program and returns control
back to the editor. This is useful when testing a
program as you do not have to wait for the program
to finish, you can simply stop it at any time.

Help: Displays the program selection window as shown over
the page.

Press HELP and the box will appear.
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6 The Beginners Guide to Stos Basic

Editing program : 1

Size I|Wd mllHd #Z2lHd B3 lWMd 14|

lﬂﬂullqgﬂrlll-.- =

Basic accessor =
f5—
fE—
fi—
£f8-—

Remaining memoruy: 679814 buytes.

STOS allows four separate programs to be stored in memory
simultaneously. The merits of this very useful facility may not be
immediately apparent, but as you get involved with more and more
complex programs, you will find it a valuable feature. Programs are
normally developed in sections, and using the multiple program
facility, the programmer can test individual segments of code before
adding them to the main program. Throughout this course we shall be
concentrating on one program at a time. The top half of the box
therefore details the four programs that are currently in memory and
these are selected using the cursor (arrow) keys.

STOS also allows ten accessory programs to reside in memory and
these are listed in the accessory menu directly below the program
menu. Accessories are themselves programs that can be called upon
at any time to assist in the creation of our programs. There are some
accessories supplied with STOS which we shall look at later, but do
not worry too much about this yet. Finally, the amount of available
memory is shown at the bottom of the box.

Pressing HELP a second time removes the box from the screen so go
ahead and press HELP.

That just about covers the editor. This course is all about

programming, and as the editor is required to write a program, you
will soon become accustomed to its operation,
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Chapter 1 - Getting Started 7

OUR FIRST PROGRAM
At last you cry, the first program!
Enter the following:

10 print "l am your friendly ST"
20 print "How are you 7"

After each line you must press either the Return or Enter keys to enter
the information in to the computers memory.

If you make any mistakes when typing in the program lines, go back
and correct the mistakes as previously shown or simply re-type the
whole line in again and it will replace the old, faulty line.

It may only be two lines but it is a valid computer program. Notice
the numbers at the beginning of each line. These are known as line
numbers and each line of a STOS basic program must start with a line
number. These are used by the computer to establish the order in
which the commands should be carried out or executed. Line 10 is
carried out first, followed by line 20, line 30 and so on, The computer
always starts execution at the lowest line number and works through
in numerical order. As you type additional lines they are automatically
placed in order.

Notice that line numbers 10 and 20 have been used as apposed to 1,2,
etc. It is good practice to use multiples of ten rather than consecutive
line numbers as this leaves space for any additional lines that you may
wish to add later.

Following the line number is the program command. Line 10 contains
the print command and this instructs the computer to print or display
the text or information that follows. In this case a message is to be
displayed on the screen. The text is placed within speech marks (these
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8 The Beginners Guide to Stos Basic

can be found above the number 2 on the keyboard) but these will not
be displayed when the message is printed. Line 20 prints a second line
of text.

The program is now stored in memory but the computer does nothing
further until told. To actually carry out, or execute the program, we
use the run command. The run command instructs the computer to
fetch the program from memory and carry out the commands that it
contains.

Enter the following:

run [ and press the RETURN or ENTER key ]

Notice this time that no line number is required. When the line
number is omitted, the command is carried out immediately and does
not form part of the program. The computer carries out your
command and prints the information on the screen as shown below:

I am your friendly ST
How are you ?

Notice that the speech marks are not printed but only the message
within them,

CLEARING THE SCREEN

The display would look neater if it was cleared before displaying the
message and another command can be added to the program to carry
out this function. The screen must be cleared before the messages are
printed, and thus if the new line is given the number 5, it will be
placed before the other two lines.
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Chapter 1 - Getting Started 9

Enter the following:
5 cls [ remember to press the RETURN key ]

You do not have to type the whole program again but only line 5.
Program lines are always placed in numerical order and so the new
line 5 becomes the first line of the program. The ¢ls command stands
for clear screen and tells the computer to clear anything that is
currently displayed on the screen. The program now consists of three
lines which can be viewed using the list command. The /ist command
lists the entire program with any new lines automatically shown in the
correct position.

Enter the following:

list

5cls

10 print "I am your friendly ST"
20 print "How are you ?"

The program is immediately recovered from memory and displayed
on the screen.

Run the program and you will see that the screen is cleared before
displaying the message.

REMOVING THE FUNCTION KEY WINDOW

When the program is run, the screen is cleared and the message
printed. Although the screen has been cleared, the function key
window is still displayed at the top of the screen. STOS automatically
assumes that we want this displayed but it can be quite easily switched
off by adding another line to the program.
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10 The Beginners Guide to Stos Basic

Enter the following:
3 key off
and list the program:

list

3 key off

5cls

10 print "I am your friendly ST
20 print "How are you ?"

L1

Notice how the new line has been placed in the correct position again.
Run the program (using the run command) and you will see the two
lines of text, but this time the screen is nice and clear.

run
[ am your friendly ST
How are you ?

STOS allows multiple commands on the same line. In some cases this
can be very useful but it can also make a large, complicated program
very difficult to follow and it is best to limit each line to one
command wherever possible. When the length of the line exceeds the
width of the screen it is 'wrapped around’ on to the next line and this
can reduce the legibility of the program. Although the line may wrap
around and visually take up two lines, the computer still considers it
as one single line of code. For example, the last program could be
written all on one line as shown below:

10 key off: cls: print "I am your friendly ST": print "How are
you 7"
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Chapter 1 - Getting Started 11

ADDING REMARKS TO PROGRAMS
Enter the following:

2 rem MY FIRST COMPUTER PROGRAM
15 7

and list the program.

list

2 rem MY FIRST COMPUTER PROGRAM
3 key off

5cls

10 print "I am your friendly ST"

15 print

20 print "How are you"

Line 2 contains the rem command. This stands for remark and allows
notes and comments to be included within the program. Any text
following the rem command is displayed when the program is listed
(using the /isr command) but does not perform any function when the
program is executed. Lots of programs take days, weeks, or even
months to write and it is very easy to loose track of your code. It is
surprising how much concentration is required for programming and
it is quite easy to completely loose track of what you were doing after
only a couple of hours away from the computer. If you get in to the
practice of using rem commands with the simple examples throughout
this course, you will have no trouble when you become a professional
programmer.

Line 15 contains a question mark (?) which is a shorthand symbol for
print, Print is one of the most common commands and it can save a
lot of time typing a question mark instead of the complete word print.
As can be seen from the last program listing, STOS automatically
changes the question marks to the word print. Running the program
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12 The Beginners Guide to Stos Basic

produces the following:

run
I am your friendly ST

How are you ?

There is now a blank line between the two lines of text. The print
command, when placed on its own, causes a blank line to be
displayed.

REPLACING AND REMOVING LINES

When typing in programs even the most professional programmers
introduce errors. It is very rare indeed for a program to work first
time and fault finding is a major element of software development.
Typing errors are inevitable but are normally quite easy to locate and
correct. A slightly harder problem to solve is when a program
performs a different function to that intended by the programmer, and
in this situation the actual design of the program may require
alteration. STOS is quite helpful in these matters and displays an error
message when it encounters a problem. The offending line of code is
normally identified by its line number so that the programmer can
quickly locate and rectify the problem. Let us place a deliberate fault
in the program to see what happens.

Enter the following:
12 prin

The spelling mistake is intentional so type in the line exactly as shown
and run the program.
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Chapter 1 - Getting Started 13

run
I am your friendly ST

Syntax Error in line 12
12 PRIN

STOS reports a Syntax error in line 12. A syntax error means that
there is something wrong with the syntax of the command. It could
be, as in this example, that the actual command is spelt wrong.
Alternatively the parameters following the command may be of the
wrong format or value. STOS can generate a number of different
error codes and these are listed at the back of the STOS Users Guide.
The line could be corrected by moving the text cursor back and
correcting the word, but we shall replace it instead.

Enter the following:
12 print
and list the program,

list

2 rem MY FIRST COMPUTER PROGRAM
3 key off

5cls

[0 print "I am your friendly ST"

12 print

[5 print

20 print "How are you 7"

Notice that the new line 12 has replaced the old, faulty line 12. When
a duplicate line number is specified, the new line replaces the old line.
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14 The Beginners Guide to Stos Basic

Enter the following:
12

and list the program:

list

2 rem MY FIRST COMPUTER PROGRAM
3 key off

5 cls

10 print "I am your friendly ST"

15 print

20 print "How are you"

This time line 12 has completely disappeared. As per the previous
example the new line 12 replaces the existing line 12, but as the line
is blank, it is completely removed from the program. Therefore, to
erase a line from a program just type the line number and press the
return key.

Suppose now that we wanted to add another line after line 2. The
problem is that we already have a line 3 and there is no room for the
new line. We stated earlier that it is good practice to number lines in
increments of 10, but there will still come a time when you meet the
situation where all the available lines have been used. To overcome
this problem STOS provides a command that allows the program lines
to be renumbered.

RENUMBERING THE PROGRAM LINES
Enter the following:

renum
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and list the program:

list

10 rem MY FIRST COMPUTER PROGRAM
20 key off

30 cls

40 print "I am your friendly ST"

50 print

60 print "How are you"

All of the program lines are renumbered starting at 10 and increasing
in steps of 10. A new line could now be added between lines 10 and
20,

There are four ways of using the renum command. You have just seen
the effect of renum on its own but the starting line number, the
increment and a range of lines to be renumbered can also be specified.

Enter the following:
renum 100

and list the program:

list

100 rem MY FIRST COMPUTER PROGRAM
110 key off

120 cls

130 print "I am your friendly ST"

140 print

150 print "How are you ?"

A number placed at the end of the renum command specifies the
starting line but the lines still increase in units of 10.
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16 The Beginners Guide to Stos Basic

Enter the following:
renum 1000,100
and list the program:

list

1000 rem MY FIRST COMPUTER PROGRAM
1100 key off

1200 cls

1300 print "I am your friendly ST"

1400 print

1500 print "How are you ?"

This time both the starting line number and the line increment have

been specified. The lines start at line 1000 and increment in steps of
100.

The last form of the renum command allows us to specify the starting
line number, the step size and the range of lines to be renumbered.

Enter the following:
renum 1300,10,1300-1500
and list the program:

list

1000 rem MY FIRST COMPUTER PROGRAM
1100 key off

1200 cls

1300 print "I am your friendly ST"

1310 print

1320 print "How are you ?"
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Lines 1300-1500 have been renumbered starting at new line number
1300 and increasing in steps of 10 whilst the rest of the line numbers
remain unchanged.

To restore the program back to standard line numbering, enter the
following:

renum
list

10 rem MY FIRST COMPUTER PROGRAM
20 key off

30 cls

40 print "I am your friendly ST"

50 print

60 print "How are you ?"

THE SEMICOLON

Enter the program lines shown below taking particular care with line
80. The symbol at the end of the line is a semicolon and can be found
next to the 'L’ key on the keyboard. You may like to use a question
mark instead of typing print.

70 print
80 print "Welcome to ”;
90 print "STOS Basic”

Now list the program to check that the lines have been added.

list

10 rem MY FIRST COMPUTER PROGRAM
20 key off

30 cls

40 print "I am your friendly ST"
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18 The Beginners Guide to Stos Basic

50 print

60 print "How are you ?"
70 print

80 print "Welcome to ";
90 print "STOS Basic"

and finally run the program:

run
I am your friendly ST

How are you ?
Welcome to STOS Basic

Notice how the text in lines 80 and 90 has been printed on the same
line. The print command always terminates with a line feed and
carriage return. This means, that at the end of the text, it moves the
cursor down to the beginning of the next line and hence any further
print commands start printing on this new line. Line 80 has a
semicolon on the end and this stops the line feed and carriage return.
The cursor thus remains at the end of the printed text and any further
print commands will continue printing on the same line.

ERASING AND RESTORING PROGRAMS

The last program is no longer required and we must tell STOS that we
wish to enter a new program. The new command is used for this and
instructs STOS to remove the current program from memory $o as to
make way for a new one.
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Chapter 1 - Getting Started 19

Enter the following:

new
list

Nothing is displayed as the program has effectively been removed
from memory. We use the word "effectively’ because, although not
listed, the lines are still retained in memory.

Programming is an addictive pastime and it is quite likely that you
will soon find yourself working away in to the small hours of the
morning. With one eye closed, and the other on the way, there is a
chance that you may erase the program by accident before saving it

to disk.

The designers of STOS, who are obviously programmers themselves,
identified this problem and thus gave STOS an indispensable command
that allows programs to be restored. The command is unnew.

Enter the following:

unnew

and list the program;
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list

10 rem MY FIRST COMPUTER PROGRAM
20 key off

30 cls

40 print "I am your friendly ST"

50 print

60 print "How are you ?"

70 print

80 print "Welcome to ";

90 print "STOS Basic"
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20 The Beginners Guide to Stos Basic

Hey presto, the program is back. Note, however, that the unnew
command will only prove successful if used directly after the new
command. If you start typing in a new program the original program
will most definitely be lost for ever.

Enter the following:

new
list

The program should have gone again and we can enter a new
program,

PRINT ATTRIBUTES

STOS offers a number of attributes that can be applied to enhance the
output of the print command. There are four main effects, normal,
inverted, underlined and shadowed which can be freely mixed. If you
have not already done so, remove any existing programs from
memory using the new command.

We shall now load a program from disk 1 so place this disk in drive
A You will notice that each example program has the filename listed
within a rem command at the start of the program. Looking at the
program on the opposite page you will see that the filename is
"a-\starf\attrib”. Therefore, to load this program enter the following:

load "a:\start\attrib”

After loading a program you should reset the STOS editor by pressing
the. UNDO key twice. This resets the system back to the default
colours and clears any information that may still be displayed from a
previous program. You can now view the program using the list
command.
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