




























































































































































































































































































































































































































































































































































































































































































































































































You can set the size directly from the TRAP instruction using a statement such as:
W, expression (Sets the size to WORD)
L,expression (Sets the size to LONG WORD)

expression can be any list of WORDS or LONG WORDS which need to be loaded
onto the stack when the function is called.

One useful bonus is that you can also include a string variable in the expression,
such as A$. In this case only the ADDRESS of the string is placed on the stack,
and a chr§(0) is automatically added to the end of the variable to convert it into the
correct format. Another way of passing information to the TRAP is using the
PSEUDO registers AREG and DREG. See the appropriate section on these
functions for more details.

Here are a few simple examples of the TRAP function in action.
trap 14,33,4:rem Set printer type to EPSON

dreg(0)=44:dreg(1)=100:dreg(2)=100: trap 5:rem Move mouse to 100,100

STOS Assembly language Interface

STOS provides a wide variety of powerful facilities for the assembly language
programmer. These allow assembly language routines to be directly incorporated
into STOS Basic programs. Two sets of STOS functions are included. The first of
these is basically an expanded version of Gemdos and uses system TRAP
number 4. Unlike Gemdos, any parameters are passed to the TRAP using
registers. The function number is placed in register DO and any other data in
registers D1 and AO. After the routine has executed, these registers return the
results, if any, of the call. All the other registers are unchanged. Here is a list of the
various TRAP 4 routines

$0 SCONIN Get a character from the keyboard.
Input Parameters DO = %0
Output Parameters Bottom byte of DO.W holds Ascii code of key, Top

byte contains SCANCODE
$01 SCONIN with ECHO Get a character from the keyboard and print it on

the screen.
Input Parameters DO = $1
Output Parameters Bottom byte of DO.W holds Ascii code of key, top
byte contains SCANCODE
$02 SCONOUT Prints a character contained in D1 onto the screen
Input Parameters DO = $2
D1 = Ascii code of the character to be printed
Output Parameters NONE
Example:
MOVE #2,00
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MOVE #"B",D1
TRAP #4
RTS

This prints a “B” onto the screen

$03 READLINE Reads a a string from the keyboard

Input Parameters DO =$3
D1 = Maximum number of characters to be input
A0 = Address of Buffer to hold string

Output Parameters A0 = Pointer to BUFF

Note that this is almost identical to the READLINE function of Gemdos. Like the
Gemdos function CONTROL+C aborts the program.

Example:

MOVE #3,D0
LEA LEN(PC),A0
MOVE.B #20,d1
TRAP #4

RTS
LEN:DC.WO
BUFF: BDF 20,0

On return, LEN contains the number of characters in the string.

$04 SPRT Prints out a character in DO to the printer.
Input Parameters DO = $4
D1 = ASCII character
Output Parameters DO = 0 if an error has occurred.
$05 SPRINT LINE Prints a line of text on the screen.

Can use standard escape codes.

Input Parameters DO =$5
A0 = Address of string to be printed

Output Parameters NONE
Note that the string must be terminated by a zero.

Example:

LEA ADR(PC).A0

MOVE #5,00

TRAP #4

ADR: DC.B 27,”ST0S",0

$06 SPRINT VID Print a line of text of the screen. This is identical to
SPRINT LINE except for the fact that escape
codes are not translated.

Input Parameters DO = $6
A0 = Address of string to be printed

250



Output Parameters

$07 BINHEX

Input Parameters

Output Parameters

Example:

MOVE #7,00
MOVE #SFFFFA304,D1

TRAP #4

MOVE #5,D0

TRAP #4
RTS

$08 HEXBIN

Input Parameters

Output Parameters

$09 BINDEC

Input Parameters

Output Parameters

$0A DECBIN

Input Parameters

Output Parameters

$0B UPPER

Input Parameters

Output Parameters

$0C EXIST

Input Parameters

Output Parameters

NONE

Converts abinary numberin DO to an Hexadecimal
string pointed to by AO.

DO = $7
D1 = number to be converted

A0 = Address of hexadecimal string

Converts a Hexadecimal string pointed to by A0
into a binary number returned in DO

DO = $8
AO = Address of hexadecimal string

DO = Binary result

Converts a Binary number in D1 into a Decimal
string pointed to by AO

DO = $9
D1 = number to be converted

AQ = Address of decimal string

Converts a decimal string pointed to by AQ into a
binary number returned in DO

DO = $A
AO = Address of decimal string

DO = Binary result

Converts a string of characters pointed to by A0
into upper case

Do =$B
A0 = Address of string

AQ = Address of upper case string

Searches the current drive to see if the file name
pointed to by A0 is on the disc.

Do=$%C
A0 = Address of filename (terminated by 0).

DO = Contains the length of the file, or -1 if file not
found
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$OF CLS Clears the ST's screen

Input Parameters DO = $F

Output Parameters NONE

$10 LOCATE Moves the cursor to desired postion on the screen.
Input Parameters DO = $10

D1 =Top half of D1 holds X coord, and bottom half
holds Y coord

Output Parameters DO = None
Example:

MOVE #810,D0

MOVE #$000A0006,D1

TRAP #4

RTS

This positions the cursor at 10,6

$11 BREAK This function prints out the contents of registers
DO-D7 and A0-A6 in hexadecimal

Input Parameters DO = $11

Output Parameters DO = None

Note DO is printed out as D0*4 by this function.

Example:
MOVE #$11,D0
TRAP #4
MOVE #0,D0
TRAP #4
$12 READ Reads a file from the disk
Input Parameters DO = $12
AQ = Pointer to Parameter Block
Parameter Block = Pointer to input BUFFER
filename
Output Parameters DO = -1 if the file does not exist
Example:
MOVE #8$12,D0
LEA ADR(PC),A0
TRAP #4
RTS

ADR: DC.L STOCK
DC.B "FILE.DAT",0
STOCK: BDF 1000,0
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$13 WRITE Writes a file to the disc
Input Parameters DO = $13
D1 = No of bytes to be written
AO = Pointer to Parameter Block
Parameter Block = Pointer to input BUFFER
filename

Output Parameters DO = -1 if the file does not exist

Example:

MOVE #8$13.D0

MOVE.L #10,D1

LEA ADR(PC),AD

TRAP #4

RTS

ADR: DC.L BUFF

DC.B "TEST.DAT".0

BUFF: DC.B “ABCDE12345"

$14 CHDRIVE

Input Parameters

Output Parameters

$15 CHDIR

Input Parameters

Output Parameters
$16 MKDIR

Input Parameters

Output Parameters
$17 RMDIR

Input Parameters

Output Parameters

$18 KILL

Input Parameters

Output Parameters

Change the current drive

DO = $14
D1 = Drive no (0 .. 3)

DO = NONE
Change the current directory

DO = $15
A0 = pointer to string containing the pathname

DO = NONE

Install a new subdirectory on the disc

DO =$16

A0 = pointer to string containing the new directory
name

DO = NONE

Delete a subdirectory

DO =$17

AO = pointer to string containing the name of the
directory to be erased.

DO = NONE

Erases a file or group of files from the disc

DO = $18
AO = pointer to string containing the name or the
pathname of the file(s) to be erased.

DO = NONE
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$19 ASCII

Input Parameters

Output Parameters
Example:

MOVE #8$19,D0
MOVE #512,D1
LEA BUF(PC).A0
TRAP #4

RTS

BUF: BUFFER

$1A FLOPR

Input Parameters

Dumps a buffer containing ASClI text to the printer.
Only bytes between $20 and $7F are printed out.
Any other characters are replaced by a “."

DO = $19 D1 = number of bytes to be printed
AO = Address of print buffer

DO = NONE

Reads one or more sectors from the disc

DO = $19

D1 = Read parameters. Lowest word contains the
starting sector, the next byte holds the number of
sectors to be read, and the top byte of D1 is set to
the drive number (0,1,2)

A0 = Data Buffer

Output Parameters DO = NONE
Example:
MOVE #81A,D0
MOVE.L #$0001000B,D1
LEA BUF(PC),A0
TRAP #4
RTS BUF:
BDF 1000,0
$1B FLOPW Writes one or more sectors to the disc. parameters
identical to the above call, except that DO contains
function no $18.
$1C MUL32 Multiply two 32 bit numbers together

Input Parameters

Output Parameters

Example:

MOVE #$1C.DO
LEA R(PC),A0
TRAP #4

RTS

R:DC.LO

DC.L $A0000,$FF

DO = $1C

A0 = Address of a buffer area containing 1 long
word for the result, and 2 long words holding the 2
numbers to be multiplied.

DO = Result of calculation.
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On return both DO and R contain the result. (J09F60000 in the example above)

$1D DIV32

Input Parameters

LONG WORD
LONG WORD
LONG WORD
LONG WORD
LONG WORD

Output Parameters

Example:

MOVE #$1D.D0

LEA BUF(PC),A0
TRAP #4

RTS

BUF:-DCLO

DC.L SFFFFFFFE,2,0,0

$1E Dive4
Input Parameters

LONG WORD
LONG WORD
LONG WORD
LONG WORD
LONG WORD

Output Parameters

$FFFF SET USER

Input Parameters

Output Parameters
Example:

MOVE #-1,00
LEA USR,AD
TRAP #3

RTS

32 by 32 bit division.

DO = $1D
A0 = pointer to a buffer containing 5 long words.

IVIDEND
IVISOR

abhwWwNn =
L T | 1 I 1
cCopo°©

DO = 0if an error has occurred, non zero if no error.
D1 = Resuit

AO =pointer to 2 long words containing the quotient
and the remainder of the division.

Performs a 64/32 bit division
DO = $1E
AO = pointer to a buffer containing 5 long words.

1 = Bottom half of DIVIDEND
2 = Top Half of DIVIDEND

3 = DIVISOR

4=0

5=0

DO =0if an error has occurred, non zero if no error.
D1 = Result

AQ =pointerto 2long words containing the quotient,
and one long word holding the remainder of the
division.

Install a user defined function.

DO = $FFFF
AOQ = Address of the start of the new routine

DO = NONE.
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USR: MOVE #0,-(SP)
User function

MOVE D0,D3

RTS
$1F USER Calls the user function defined by SET USER
Input Parameters DO = $1F
Output Parameters Up to you.
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Appendix E

The STOS Basic Traps

STOS Basic was written in a very modular way. Each separate group of Basic
functions was implemented using a special set of 68000 TRAPs, placed on the
STOS system disc. The Traps can be found in the files:

WINDOWS.BIN (TRAP #3)
SPRITES.BIN (TRAP #5)
FLOAT.BIN (TRAP #6)
MUSIC.BIN (TRAP #7)

These files are installed by STOS Basic into memory whenever it is loaded. The
advantage of this approach is to allow the machine code programmer unprecedent
access to the heart of the STOS Basic system. You can call up most of the more
interesting features of the package such as sprites or music directly from
assembly language. You should be very careful when using these functions as it's
quite easy to make a serious mistake and crash the system. Also note that it's good
practice to avoid accessing a function from machine code at the same time as it
is being utilised by the Basic as this can lead to unforseen errors.

The window functions (Trap 3)

TRAP 3 supports a list of TRAP functions which make it very easy to create and
manipulate STOS windows from within an assembly language program. Instead
of using the stack, these routines require all their information to be placed in one
or other of the 68000'’s registers. The function number is stored in register D7 and
any additional data is loaded into DO-D1 and AQ. If the function returns any resuits,
these willbe passed to your program in either A0 and DO. Warning! Some of these
functions automatically redraw all the sprites on the ST's screen! You can avoid
this by using the UPDATE OFF command from Basic.

Here is a list of the various functions:

No. Name Action Parameters
0 CHROUT Print a character D0=Character to be output

in current window
1 PRINT STRING Prints a string of AO=Pointer to string

characters in window  String is terminated by 0
2 LOCATE Move text cursor DO=X coordinate (TEXT)

D1=Y coordinate. See LOCATE

3 SET PAPER  Set paper colour D0=Colour index of paper
4 SETPEN Set text colour Do=Colour number of pen
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TEST SCREENFind character
under cursor

Returns with character in DO

INIT WINDOW Initialize a window

STOP INTER  Stop interrupts

used by windows DO NOT CALL

WINDON Activate window DO0=Window number

DEL WINDOW Delete window DO=Window number

INIT MODE Initialise a screen
in a new resolution

GET BUFFER Get address of DO=Length
keyboard buffer AO=Address

WINDCOPY  Print current window

on printer

13

15

16

20

21

22

23

24

26

GET CURRENT Get current window no Returned in DO

FIX CURSOR Change size of cursor DO=Top D1=Bottom D2=0

START INTER Start window interrupts DO NOT USE

QWINDOW
quickly

GET CURSOR Get position of text

cursor

CENTRE Prints centred text AO=Address of string
string on the screen to be printed

SET BACK Change address of AO=Address of new Background
sprite Background

AUTO INS Opens a space in the DO0=Character to be output
current line and places
a character in it

JOIN Joins current line with
following line

SMALL Displays a small cursor

CURSOR

TALL CURSOR Displays a thick cursor

Activate window

DO=Window number

Returns
Top byte of DO=X coordinate
Bottom byte of DO=Y

MOVE Move a window to new D0=Window number

WINDOW position D1=X coord, D2=Y coord (Text)
SET ICON Set address of ICONS A0O=Address of ICON BANK
ADR
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28

29

30

31

32

33

35

36

37

38

39

GET CHARSET Get address of
character set

SET CHARSET Set new address of
character set

BORDER Change the border of

TITLE Add a title to the
current window

AUTOBACK Identical to Basic

ON version.

AUTOBACK  See Basic version
OFF

XGRAPHIC Convert X coord
from text to graphic

YGRAPHIC Convert Y coord
from text to graphic

XTEXT Converts X coord
from graphic to text

YTEXT Converts Y coord
from graphic to text

SQUARE Draws a square at
current cursor
position

DO=Set number
Returns address in DO

D0=Set number
AO=Address of new set

DO0=New Border (0-16)
the current window

AO=Address of a string
for title (terminated with 0)

DO=Text coord
Returns converted coord in DO

DO=Text coord
Returns converted coord in DO

D0=Graphic coord
Returns converted coord in DO

DO=Graphic coord
Returns converted coord in DO

DO=Border (0-16)
D1=Width (Minimum 3)
D2=Height (Minimum 3)

The sprite functions (Trap 5)

The STOS Basic sprite commands are performed using a special section of the
STOS system called the SPRITE MANAGER. This handles all the interrupt-driven
movements and animations which make STOS Basic so amazingly powerful. You
can communicate with this process from machine code by using a simple set of
TRAP 5 instructions. These take the function number in register DO, and read the
various parameters in the other registers. Note that only registers D0-D1 and A0

are modified by this TRAP.
No Name Action

1

INIT MODE Initialise the sprite
generator to a new
resolution

Parameters

CHANGE Change the address of AO=Address of new sprite

BANK the sprite bank. See
Pn for more details

CHANGE Change limits of the

LIMITS display area used by

the sprites. (Called
by LIMIT SPRITE)
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D1=X Coord of Leftmost limit
D2=X Coord of Right limit
D3=Y Coord of Top limit
D4=Y Coord of Bottom limit



14

15

16

SYNCHRO

PRIORITY

POS SPRITE

SPRITES
ON/OFF

SPRITE

ON/OFF

SPRITE

MOVES

ON/OFF

MOVE ON/
OFF

MOVE INIT

ANIMS
ON/OFF
ANIM ON/OFF

INIT ANIM

UPDATE

Turns on/off synchro-
nisation of sprites and
background (See

SYNCHRO from Basic)

D1=1 for SYNCHRO ON
D1=0 fro SYNCHRO OFF

Switch between normal D1=1 for PRIORITY ON

& Y coordinate priority
(See PRIORITY from
Basic)

Get position of sprite
Returns X coord in DO
and Y coord in D1

Redraws or remove all
sprites on screen

Redraws or removes
one sprite on screen

Draws a sprite

Starts or stops all
sprite movements

Starts or stops one
sprite movement

Defines a sprite
movement Eqgivalent
to MOVE X and
MOVE Y

Same as function 10
for animations

Same as function 11
but for animations

Define an animation
sequence.

Redraw any sprites
which have changed
since last update
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D1=0 for PRIORITY OFF

D1=Sprite number

D2=1 for Redraw
D2=0 for erase

D2=1 for Redraw
D2=0 for erase
D1=Number of Sprite

D1=Number of sprite

D2=X coordinate of sprite
D3=Y coordinate of sprite
D4=Image number of sprite

D2=0 for STOP
D2=1 for FREEZE
D2=2 for START

D2=0 for STOP
D2=1 for FREEZE
D2=2 for START
D1=No of sprite

AQ=Address of movement
string terminated by a zero
(in same format as Basic)
D1=No of sprite

D2=0 for MOVE X

D2=1 for MOVE Y

AO=Address of animation
string terminated by 0
(in same format as Basic)
D1=Number of sprite



18

19

20

21

22

23

24

25

26

27

28

29

30
31

32

33

SHOW Show mouse D1=0 for SHOW ON
D1=1 for SHOW

HIDE Hide mouse D1=0 for HIDE ON
D1=1 for HIDE

CHANGE Changes mouse image D1=No of new image
MOUSE

MOUSE Get mouse coordinates Returns X coord in DO
Y coord in D1

MOUSEKEY  Get mouse button Returns status in DO
returns

SCREEN TO Copies physical screen
BACK to sprite background

BACK TO Copies sprite background
SCREEN to physical screen

DRAW MOUSE Redraw mouse on screen

SET ZONE Set test zone D1=No of zone
D2=Leftmost limit in X
D3=Rightmost limit in X
D4=Top limitin'Y
D5=Bottom limit in Y

ZONE Test zone D1=Sprite to be tested
Returns zone number it was
found in or 0 in DO

CHANGE Change address of AO=New address
BACK sprite background

STOP MOUSE Stop the mouse moving
on the screen

DRAW Redraws all the sprites
SPRITES on the screen

START INTER Starts sprite interrupts DO NOT USE!

STOP INTER Stops sprite interrupts NEVER USE THIS FUNCTION!

LIMIT MOUSE Limit mouse to area on D1=X coord of Left corner
screen D2=Y coord of Left corner

D3=X coord of Right corner
D4=Y coord of Right corner

SCREEN As STOS Basic AO=Address of source screen

COPY Ai=Address of dest screen
D1/D2=(X,Y) of rectangle to be
copied

D3/D4 (X,Y) of destination
D5/D6 (W,H) of zone to be copied.
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34

35

36

37

38

39

40

42

43

44

45

46

47

ICON Put Sprite

PUT SPRITE  Puts Sprite in
background screen,
providing it is
already displayed

INIT ZONE Initialise test zones

GET SPRITE Equivalent to the Basic
instruction

REDUCE Reduce a screen

INIT FLASH Initialise colour flashes

FLASH Set up a flash
sequence

ZOOM Enlarges a section of
the screen

APPEAR Fades between two
screens

MOVE MOUSE Changes the

coordinatesof

the mouse

MOVON Checks whether sprite
is in motion

SHIFT Shifts the palette of
colours.

REDRAW Identical to the Basic

function.
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D1=X coord of sprite
D2=Y coord of sprite
D3=No of Icon
address of sprite data

D1=Number of sprite

D1=X coordinate of new sprite
D2=Y coordinate

D3=Pointer to sprite to be copied.
D4=Mask

AQ=Address of source screen
A1=Address of destination
D1=X coord of reduced screen
D2=Y coord of reduced screen
D3=Width of reduced screen
D4=Height of reduced screen

D1=No of colour to be flashed
AO=Flash string terminated by
a zero. See FLASH from Basic

AO=Address of source screen
A1=Address of destination
D1=X coord of top left corner
D2=Y coord of top left corner
D3=Width of the section
D4=Length of the section
D5/D6=Coordinates of dest
A2/A3=Size in X and Y of dest

AO=Address of source screen
A1=Address of dest screen
D1=Type of fade (1-80)

D1i=New X coordinate
D2=New Y coordinate

D1=No of sprite
Returns 0 in D1 if sprite is not
moving and 1 if the opposite is true

D1=Speed in 50ths of a second
D2=Colour the rotation is to
be started at.



Floating point extension library

This gives the programmer access to a wide variety of floating point operations
and uses numbers in the IEEE 64-bit format between 10 E-307 to 10 E+308. These
routines corrupt registers DO-D4 and A0-A1. As before, the function number is
loaded into DO before calling the appropriate routine.

The first parameter should always be placed in registers D1-D2, (with D1
containing the bottom half of the number, and D1 holding the top half. If a second
parameter is required, this should be put into registers D3-D4 using the same
format. You can now execute the function using a TRAP #6 instruction.

$00 ADFL Adds two floating point numbers together
Example:

MOVE #0,00

MOVE.L #$3FF19999,D1 ; First no in D1-D2

MOVE.L #$9999999A,D2

MOVE.L D1,D3 ; Copy 1st no into

MOVE.L D3.D4 ; 2nd no

TRAP #6

RTS

On return DO.L and D1.L contain the result.

$01 SBFL Subtract one floating point number from another
Parameters used identical to ADFL

$02 MLFL Multiply two floating point numbers

$03 DVFL Divide two floating point numbers

$04 SINFL Takes the SIN of the number in D1-D2 and places
it in DO-D1.

$05 COSFL Takes the COS of the number in D1-D2 and places
it in DO-D1.

$06 TANFL Takes the TAN of the number in D1-D2 and places
it in DO-D1.

$07 EXPFL Takes the Exponential of the numberin D1-D2 and
places it in DO-D1.

$08 LOGFL Calculates the naperien log of the number in D1-

$09 LOG10FL

D2 and returns the result in DO-D1

Calculates the base 10 log of the numberin D1-D2
and returns the result in DO-D1

$0A SQRFL Takes a number in D1-D2 and returns the square
of it in DO,D1

$0B ATOFL Takes an Ascii string pointed to by A0 and converts
it into a number in floating point format in D0O-D1

$0C FLTOA Takes an FP number in D1-D2 and convenrts it into

an Ascii string
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Input Parameters

Output Parameters

Example:

MOVE.L
MOVE.L
MOVE
LEA
MOVEW
TRAP #6
MOVE
TRAP
RTS

DO = $0C

D1-D2 = The FP number to be converted.

D3 = A digit representing the number of digits after
the decimal point in Ascii.

AO = The pointer to a buffer for the string

"The length of the Ascii string (not including the final
0)

A0 = A pointer to the string of Ascii characters
terminated by a 0.

#$3FF19999,01  ; Load 1.1 into D1-D2

#99999999A,D2

#$C.DO

BUF(PC),AD

#$0031,D3 ; 1 Digit after the DP
#5,D0 ; Print the number on the
#4 ; screen.

BUF: BDF 1000,0

$0D FLTOIN

$0E INTOFL
$09 EQFL

$10 NEFL

$11 GTFL

$12 GEFL
$13 LTFL
$14 LEFL
$15 ASINFL

$16 ACOSFL
$17 ATANFL
$18 SINHFL
$19 COSFL
$1A TANFL
$1B INTFL

Convert a FP number in D1-D2 into an integer in
Do

Convert an integer in D1 into an FP no in D0O-D1

Compares the two numbers in D1-D2 and D3-D4.
If they are equal then DO contains a 1, otherwise it
contains a zero.

Compares the two numbers in D1-D2 and D3-D4.
Ifthey are notequalthen DO contains a 1, otherwise
it contains a zero.

Compare two numbers and return a 1 in DO if the
first is greater than the second.

Test if greater than or equal
Test if less than
Test if less than or equal

Calculate the Arc Sin of no in D1-D2 and return it
in DO-D1

Calculate the arc cos

Calculate the arc tan

Calculate the hyperbolic sin

Calculate the hyperbolic cos

Calculate the hyperbolic tan

Get the integer part of D1-D2 and place the result
in DO-D1
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$1C POWFL Calculate X*Y where X isin D1-D2 and Y is in D3-
D4. As usual the result is in DO-D1

The music generator

Like the sprite definer, there is also a special music generator which functions
completely independently of the rest of STOS Basic. This can be called from any
of your machine code programs by using a TRAP 7 instruction. To access these
routines, place the function number in DO. Note that only registers DO and A0 are
modified by these commands.

The music Traps (Trap #7)
No. Name Action Parameters

0 INIT SOUND Resets sound generator
and kills music

1 START MUSIC Starts playing some  AO=Address of music
music

2 STOP VOICE Stops the music D1=Number of voice
played on a single voice

3 RESTART Resumes playing a D1=Number of voice voice
VOICE single voice stopped
by STOP VOICE
4 FREEZE Freezes some music

5 UNFREEZE Resumes some music
frozen with FREEZE

6 CHANGE Change speed of musicD1=New speed (0-100)
TEMPO

7  START INTER Start music interrupts DO NOT USE

8 STOP INTER Stop music interrupts DO NOT USE

9 TRANSPOSE Change pitch of music D1i=Number of semi tones
by a number of

semi tones

10 GET VOICE  Get position of in a D1=Number of voice Returns
voicwe position in DO

PSG (Access Programmable sound generator)
PSG(r)
The Atari ST incorporates a special piece of circuitry which it uses to generate the
wide range of different sounds which can be played through your monitor or

television set. This circuit is built around a single microchip known as the YAMAHA
YM 2149. It possesses the following general characteristics.
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3 separate frequency generators (One for each VOICE)

1 noise generator (Used by STOS Basic's NOISE command)

15 different volume levels (See VOLUME)
16 preprogrammed envelopes (Accessed by ENVEL)

The precise sound produced by the circuit is determined by the contents of 14
different SOUND REGISTERS numbered from 0-13. You can access these
registers directly using the PSG command. PSG is effectively an array which holds
a copy of the current contents of the sound registers. Whenever you assign a value
to one of the elements in the PSG array, this will be automatically loaded into the
appropriate register.

Example:
print psg(1)

WARNING: This function is DANGEROUS! Incorrect usage can cause serious
damage to any disc in the current drive. This is because part of the sound chip is
also utilised by the ST's disc system. You should therefore take extreme care
when attempting to use this command.

Here is a brief list of the various sound registers and their uses.
Register Function

Bits 0-7 set the pitch in units of a single step for voice 1.

Bits 0-3 set the size of each frequency step.

Fine control for voice 2. Format as Register 0

Coarse control for voice 2. As register 1

Controls pitch of voice 3 in the same fashion as register 0
Coarse control of the pitch of voice 3

Bits 0-4 control the pitch of the noise generator. The higher the value
the lower the tone.

Control register for sound chip.

Bit 0: Play pure note on voice 1 ON/OFF (1 for ON, 0 for OFF)
Bit 1: Voice 2 tone ON/OFF

Bit 2: Voice 3 tone ON/OFF

Bit 3: Play NOISE on voice 1 (1 for ON, 0 for OFF)

Bit 4: Voice 2 noise ON/OFF

Bit 5: Voice 3 noise ON/OFF

8 Bits 0-3 control volume of voice 1. If bit 4 is set to one then the
envelope generator is being used, and the volume bits are ignored.
Since this corresponds to a volume of 18, this explains why you
need to set VOLUME to 16 before you can use the ENVEL

oL WN—=2O

~

command.
9 As Register 8 but for Voice 2
10 As Register 9 but for Voice 3
11 Bits 0-8 provide fine control of the length of the envelope
12 This register provides coarse control of the length of the envelope
13 Bits 0-3 choose which of the 16 possible envelope types is to be
used.
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Appendix F

Structure of the sprite bank

All of the STOS Basic sprites are stored in bank number 1. It begins with a block
of general information about the sprites. This designates the number of sprites in
each resolution and their position in memory relative to the start of bank 1.

Offset from start

of sprite bank Meaning

0 Sprite identification code $19861987

4 4-byte offset to address of sprite parameter block in low
resolution

8 4-byte offset to address of sprite parameter block in
medium resolution

12 4-byte offset to address of sprite parameter block in high
resolution

16 Number of sprites in low resolution

18 Number of sprites in medium resolution

20 Number of sprites in high resolution

After this section comes a list of special SPRITE PARAMETER BLOCKS. These
hold specific information about each individual sprite and are 8 bytes in length.

Typical sprite parameter block

Offset from start

of sprite bank Sprite 1 parameter block

22 4-byte offset to sprite 1 data
26 Width of sprite 1 (in units of 16)
27 Height of sprite 1

28 X Coordinate of hotspot

29 Y Coordinate of hotspot

30 Sprite 2 parameter block...

Finally comes the data which makes up the actual design of the sprites.
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Here is a diagram which illustrates its structure.
The Sprite Data Block
Data for Mask (one bit plane)
Sprite Data (organised in Bit Planes)
Although these sprites may look rather complicated, remember that you can

design and manipulate STOS Basic sprites without ever needing to know anything
about how they are really stored in memory.

Structure of the icon bank

All STOS Basic icons are stored in bank number 2 using the following format:

Offset from start

of bank 2 Meaning

0 $28091960 This is the icon bank ID number

4 Number of icons in bank

6 Start of data for icon 1. This is 84 bytes long, and uses
the same format as the LINEA sprites.

92 Start of data for icon 2

166 Start of data for icon 3

Structure of the music bank

STOS Basic places all its music data in Bank number 3. Here are full details of how
this information is stored in the ST's memory.

Offset from start
of Music Bank Meaning

0 $13490157 This is the identification code used to
indicate a Music bank

4 Oftset from start of the bank to music number 1 Set
to zero if no music with this number

8 Offset to music number 2

124 Offset to music number 32.
(Maximum of 32 pieces of music)

128 Length of this memory bank.

132 Name of Music 1 (8 letters)

140 Name of Music 2 (8 letters)

380 Name of Music 32

268



388 Start of Music 1
388+Length Music 1 Start of Music 2

etc

Inside the music definitions

Each piece of music starts off with its own individual header block. This contains
the definitions of all the envelopes and tremolos you have used, along with
information about the position of the various voices which make up the music.

Music Header

Byte Number Contents

0 $19631969  This is the ldentification code used to indicate
that the data is music.

6 Offset to Music in voice 1

8 Offset to Music in voice 2

10 Offset to Music in voice 3

12 Definition of first tremolo/envelope (36 bytes
long)

48 Definition of second tremolo/envelope

Start of voice 1 .

The Music commands

Each note is stored as a two-byte word ranging from 0-32767. The lower half of
this word contains the pitch of the note (0-96). See PLAY for more details. The
upper byte holds the length of the note in 50ths of a second. The Music commands
are held in either two or four bytes. In order to distinguish them from normal notes,
the highest bit of these commands is set to 1. Here is a list of the various
commands and the numbers used to represent them in the music.

Number  Size Command Meaning
$8000 2 bytes END Signifies end of music for this voice
$A000 2 bytes MUSIC Uses pure tones for music

$A100 2 bytes NOISE ONLY  Uses noise for music

$A200 2 bytes STOP NOISE  Turns off noise

$A3xx 2 bytes NOISE xx Plays noise with pitch xx
$A400 2 bytes STOP Stop Mixing Tremulo with noise
NTREMULO
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$A500 2 bytes STOP ENVEL  Stop using current Envelope

$A600 2 bytes STOP Stop using current tremolo
TREMOLO

$ATxx 2 bytes VOLUME xx Set volume of sound to xx

$C000 4 bytes NTREMULO Mix TREMULO with noise. Bytes 23
hold offset to tremulo definition

$C100 4 bytes ENVEL xx Use ENVEL xx. Bytes 23 hold offset
to envelope definition.

$C200 4 bytes TREMULO xx  Use TREMULO xx. Bytes 2-3 hold
offset to tremulo definition

$C3nn 4 bytes REPEAT nn,note Repeat music starting from note, nn
times. Note held in bytes 2-3.

Screen banks

The format of the screen banks is very straightforward indeed. The first 32000
bytes of this memory hold the actual screen data, and the next 16 words from
number 32000 to 32032 contain a copy of the colour settings for this screen. Note
that the bytes from 32032 onwards are free, and can be used for your own
purposes.
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STOS Basic Commands

Command
ABS ...
ACCLOAD
ACCNB
ACCNEW ...
ACOS ............
ANIM e e e
ANIM FREEZE ... ......ccoovrs e o ol
ANIMON/OFF ... ... e e e
APPEAR ... ..ot iii it it e e
ARC

Page
212

ASIN

ATAN .
AUTO
AUTOBACK ON/OFF

BACK .

BORDER ... ... oi et e
CENTRE ... ...
CHANGE ...............o e e
CHANGE MOUSE
CHARCOPY ..
CHARLEN ... ... .

CIRCLE ... i

CLEARKEY ... ... ... oo s
CLICK ON/OFF
CLOSE# ... oo vev e
COLLIDE ... oo it e e e s
COLOUR ... et oo et ie  eed
CONT
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Command Page
COPY .o cee et s e e e e v 202022223
COS .. 210
CRIGHT ... iis e cee e e e e vee e 2162
CUP ettt e e et e e 162
DATA (oo it cie e e e e e e e a0 02225
DATE$ e e s 218
(0] ={ UV |
] =1 =1 G
DEFFN i ee s eee e e
DEF SCROLL ... ....
DEFAULT ............

DEG ...
(0] =T =3 1 <SSR
(75 £ =00’ IR
DFREE RO
(511 E TP
DIR ... ST
DIR FIRST$

DIR NEXT
DIR$
DIVX
DIVY oot it et et e e et e e e e
DOKE ... cov eee et et e e e e e s o
DRAW ... oo i e e e e e e e
DREG ......cooeeieee e,
DRIVE ... oo vt et e e e e e
DRVMAP ... ... oot ee et e e
EARC ... oot e e e e e e e e
ELLIPSE v vvt ot e e e e e e
END  otve e cee e e
ENGLISH ... i e e
ENVEL vt ves e s e et e e e
EOF # ..ot iie et i e e e
EPIE ot eee e ee e e e
ERASE ..........
ERRL ... ...... ...

222

FILESELECTS ... ... .o vov i e
FIRE ......cco v e

FIX
FKEY ........
FOLLOW




Command Page
FOR..NEXT.....c0o oot e e e o 185
FRANCAIS
FREE
FREEZE ... oo e i)
FREQUENCY ... o034
FSAVE ... ... .0 028
GETH# oo s oo oo e e 204
GET PALLETTE ..o 142
GET SPRITE ... ceece et e oo s e 2.08
GOSUB ..ot oo e e 184
GOTO oo os oo e e ... 183
GRWRITING ... et oo et e e o 0133
GRAB ..ot
HARDCOPY

HCOS .

HEX$ .
HEXA ONIOFF . v\ e s e oo s . 45
HIDE .. vt e it e o e eee e e 0 292
HOME .. ... e
HSIN o 021
HTAN Lo e e e e
HUNT ..

ICON$ .
IF..THEN [ELSE]

INC
INKEY$ R UP ORI £ ] |
INPUT # ..l .202
INPUT ..o 22194
INPUTS ... ... ... e, .. 203
INPUT$(n)
INSTR
INT . . e 0213
INVERSE ON/OFF ce
JDOWN . .94
JLEFT e
JRIGHT ... ... . .93
KEY A0
KEY ON/OFF NP |1
KEY SPEED ...
KEYLIST .. ... ... .18
KILL o . 2209

LIM|T MOUSE P . ) |
LIMITSPRITE .......cocoo oo .87
LINEINPUT # ... ..
LINEINPUT ... ...... ..

LIST .
LISTBANK
LLIST (i e i e e e 2n. 2. 208

Command
LOAD

LOCATE .. oo o

LOF# ...........
LOG ............
LOGIC... ... ...

LOKE .. e et oo voe e
LOWERS ... ... ...

LPRINT

MAX

MENU FREEZE T

MENU ON/OFF
MENU$ .........
MENUS(title, opnon)OFF
MENUS(title,option)ON .

MENUS(X,Y) ... oo

MKDIR
MNBAR

MNSELECT ... .. . L

MOUSE KEY .......
MOVE FREEZE ... .

MOVE ON/OFF .. ..

MOVE X
MOVEY ...
MOVEON ...
MULTL ... ...
MUSIC

NEW ... ...........

NOISE ... .. ... ...
NOT
OFF

ON ERROR GOTO ... ... oo s o

ON MENU ...
ON...GOSUB

ON..GOTO ....
OPEN# ......

OPENIN# oo oo e oe e

OPEN OUT #

PALETTE
PAPER

PEEK .. v e e oo oe e e e e

PEN

PHYSIC ........... .

Pl

PLOT ............

POF# ..................
POINT ... ..ol
POLYGON ... ... el
POLYLINE .............. i

.. 157
..139

129
103
..128

.....203
..123

222
128
124



Command Page
POLYMARK ... .. vt e 10134
POP  oiee e cee e e e e e a1 184
PORT # oot voe et ee et e ern e e e 2 204
PREVIOUS ..........c. ool 207
PRINT# ... ...l 202
PRINTand? ...........ocevns ... 195
PRIORITY ONJOFF .. 1. 1o ... .09
PSG .ttt e e e s s e e . 265
PUT#H ... e 2204
PUTKEY .o oot e oo e e e 194
PUTSPRITE ... oo e oo .97
PVOICE .o es e e e e e .07
QWINDOW ... ...l e e e ...167
RAD oot e e e e e e e e 22209
RBAR .......cooooieiieie e cs oo 2128
RBOX 1. et e e e e et e e s eee 2124
READ ... oi i ces e e e e et e e 22226
REDRAW ... ...oov e s s eee oo .0 102
REDUCE ... ... et cov et et e v v e 2145
REM oo oo e el 225
RENAME ... ... ..o osoee e e e . 209
RENUM .. e e 26
REPEAT...UNTIL .. ... ... .
RESERVE AS DATA . s
RESERVE AS DATASCREEN ... ... ... ...46
RESERVE AS SCREEN ... ... ... ...
RESERVE ASSET ... ...............46,170
RESERVE ASWORK ... ... ... ... ... ... ...46
RESET ... oo te e e e een oo 0188
RESETZONE ........ccovecer v .. .96
RESTORE .......cooovice e o . 226
RESUME ... ... .. ii o oot e oo .. 189
RETURN ... ... oo o . 184
RIGHTE ... oo ot cee s e e e e e o . AD
RMDIR ... oo e vt e v o, . 208
RND
ROL ... -
ROR it e e v e e s e e 10 22220
RUN oo e e e e e e e .28
SAVE it i e el . AB
SCANCODE  ........ccvee oo 192
SCREEN COPY ......coee s . ..146
SCREENSWAP ........................140
SCREEN$ ......ccvoo oo oo, ... 148
SCRN .ot i e . 164
SCROLL ot ot vt et e e e s e
SCROLLDOWN .......c.cov s e e .0 169
SCROLL ON/OFF ... ... ... cov v e . .0 168
SCROLLUP ... vii oot ..t . 168
SEARCH ..o e e e .27
SETCURS .o vevcoe et et e e s e 2163
SETLINE .t vee vt et e e o v 22126
SETMARK ... ..o voeceecr e e e 2135
SETPAINT ..o e e 0130
SETPATTERN ... ... oo e e e
SET ZONE
SHADE ON/OFF ... -
SHIFT (e e e e

Command Page
SHOOT ooii vt 11T
SHOW .. .o e e 0082
SIN oo e e e e 209
SORT oo ee e o e
SPACES ..ot

SPRITE ... oo e e e e e e e

SAR e
SQUARE ... ... oot
START ..ttt et e e et e
STOP .o cs et e et s e e e e
STRE oot e e e e e
STRINGS ... ... cov e cer e aen e s e e

SYNCHRO .o ovs ot e et e e

SYSTEM e e
TAB ... oot e e e e e
TAN ... ...
TEMPO T
TIMER ... oo o e e e
TITLE .o
TRANSPOSE ... ... .. .
TRAP .. i
TRUE . T
UNDER ONIOFF .. vvv e oosoorver o 158
UNFREEZE ...........ocoo oo oo ... 102
UNNEW .ot e e e e s
UNPACK ... .o oo
UPDATE
UPPER ... ... ...

VARPTR ... ... o
VOLUME ..
WAIT ...
WAITKEY e e 22193
WAITVBL ... 050
WHILE...WEND
WINDCOPY ... ... ...
WINDEL ............... ool 1L 0167
WINDMOVE ... ... ... ... oL L0167
WINDON ... ... ...

WINDOPEN

XMOUSE ........ oo
XSPRITE ... ..o
XCURS ........

XGRAPHIC
YMOUSE ......... ..o
YSPRITE ... ...
YGRAPHIC ..........occo i
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Index

68000 traps
Abbreviation for print
Accessing
Disc ...
Menu .
Sound chip
Accessories
Calling
Clearing
Loading
Font Definer
Icon Definer
Music Definer

Removing from memory ..........ccccccceenen 55

Screen Compactor .............. .56, 153

Sprite Definer .......ccocoevvcennnn 55,59, 73
Activate

Cursor ...163

...166

Adding

Graphics .... ..231

lcons to a menu

Soundtrack

Sprite 1o the bank .....

Title screen fo your games ................. 240

Two strings 39
Address of

Memory bank 48

Variable .... ..223

Address registers
Aeroplane sound ....
Allocating a memory bank
Animating a sprite

ANIMAtioN .....cccomiiniinnii e 76
Controlling ..89
Halting .89
SUING oo er i 87
Sequences 66
Stanting ....cococeeceneeireiineeenens 85, 89

AIC i

Arcade games

Arithmetic operations ...

Arrays
Searching of 43
Sorting of .........

Arrow keys ..........

Arrow pointer
Arrowed lines
Ascii
Character
Files ...
Table
Assembly language.........
Assembly language mxertace
Assign
Colour to an index

275

Image to the MoUSEe ......c.covcviemriieircinnn, 90
AUIODACK ....vivvevriiiiirc 100
Automatic

Backups

Line numbering
Menu selection
Sprite updates .
Background ...
Colour ....
Screen ...
Backing up
Automatic
Programs
Run-only programs ....
STOS Basic
Backspace ..
Bank parameter func ions
Bank

Notation .
Numbers
Bit rotation ....

Bit-wise operations .
Boolean numbers

Border .............. ..166
Border styles .164
Break .
Bullet train .......ccooeeeieineieiis 45 244 245
Calling

ACCESSONY weuvennirieinariariiininie e 19,55

Assembly language

Direct instructions from a program

Machine-code program
Centred text
Centring the sprite definition
Chaining programs together
Changing

Contents of a memory location

Colours of a sprite

Cursor Size ............. ..163
Default character sets .. 172
Default mouse Shapes .........c.cccceueenenne 90
Drive ..cccooeeieeees .207, 208
Graphics modes .......cceeeeevvnenn. 136, 237
Hot Spot

Language



Mouse pointer
Pitch of the music ..
RGB sprite colours ...

Control keys
107 Control structure ... 183, 184, 185,
.73 186, 187, 188

Shape of the mouse . .90 Control+C .. ...20, 234
Size of a sprite ...... Control+J

Speed of music Controlling

Sprite mask Animation ...

String ... Menu

Text writing mode ..

Volume ....104 Sprite motion ...
Character set .......... 164, 169, 170,171,172 Sprite with the joystick
Examples of ... .. 172 Conversion functions ............cccceceoeveeene
Length ...... Convert
Reserving . Numberto a string .......ccccoooevviieenne. 217
Characters: Large . Stringto a number ...................c......... 217
Choose Copying
Colour index Character set..........ccceiveeiiiiecineens
Colours ..... Banks between programs
Fill type ..... Memory banks ....
Polymarker ..... Program ..........
Circular arc Screen ..o
Clearing Sections of memory
Accessories Sprites to the screen .
Editor window . . Copyright.....ccccccoeeeincnnne
Keyboard buffer ...........ccoecvcrvnenens 192 Copyright distribution terms ...
SCrEEN ..t 121,143 Correspondance agddress.......ccceceeeanvennnne.
Sprite from screen . ..102 Creating
Window .... Accessory
Click Basic program
Clipping graphics .........ccoumueveieecoceccccnenae 137 MENU ..o
Clock pointer 90 MUSIC ..o
Closing a file ...... Run-only program .
Code examining . SPIE vt 66
Collision ... .94 User-defined functions ... 214
Detection .. .94 User-defined pattern ..
Example of ..... ..95 Window ..............
Irregular shapes . Current program
Sprites Cursor
Zones CoNtrol ... 161
Colour Down ... 161

Function Functions ..

Text background ...
Rotation ..........
Sequences ..... .
Underneath sprite Position
Combining SiZe .o ...163
Horizontal and vertical motion Up...... 162
Sets of SPrites ......coceeveriivirreene Customising the editor .
Commercially releasing your programs . 239 Data registers .........
Communications with external Deactivate cursor .
devices ...201, 202, 204 Debugging aids . 29 190
Compacting the screen ... Degcision making.....
Complex Decrementing a variable
Filled ShaPE ..ooeeceeeeir e Default

Character set

Screen resetting .
Definer menus..........cccoecceeee. .
Computed Goto Defining sprites in all three modes ............ 77
Concatenation of strings . . Degas screens ..............49, 53, 69, 142, 153
Confusion ....e.cceveeceeeeeeenne Deleting ........
Constants: Floating point ......c.ccccccoceecunn 37 Files ..........
Contents of disc . Memory banks
Contour fill Program

Sprite movements .
Composing music .....
Compressing a screen ....

276



Window
Demonstrations
Expanded box
Fonts
Gorf ..
Sprites ..
Designer......

Detect: Example of

Detecting
Collisions between sprites...........oueen. 94
Collisions with irregular shapes.............. 97
Sprites ...... .

Different screen snzes
Dimensioning an array ....
Direct
Commands ...
Mode
Directories ...
Directory listings
Disabling a menu
Disc
Disc contents .
Disc operations 198 199, 201
Displaying a sequence of sprite images ...87
Distribution terms

Dotted fill pattern
Dotted lines
Draw

Roqnded box .

Editing
Basic program ..... .17
Envelope .... a1
Icons ... 174
Line ..... .20
Memory .. 57
Elliptical
Arc ...
Pie ....
End of file .
Endpoints ... .84
Enlarging the screen
Entering
MUSIC .ot 109
STOS Basic program .25
Envelope Editor... 111

Envelopes
Epson printers
Erase window
Erasing

File

Line
Messages
Number ...
Trapping
Examining memory
Exceeding the 15 sprite limit ..

277

Executing a program .........ccceenevirerecrenns 24
Expanded box: Demonstration of. .145
Expanded version of CLS .. .143

Explosion sound.... 117
EXIENSIONS vovvireiiirercerecee e s serennene 1
FilES oot 242
Saving of ..o 48

Fade, example of ..

Length ..
Pointer ..
Position ...
Selector ...
Fill pattern
Filled

Ellipse ...
Polygon ...
Rounded box
Segment of a circle
Shapes
Filling sections of memory
Find
Character on the screen
Colour underneath sprite ...
Memory bank ..............
Position in music ..
String
Word in a string ...
Fire
Fix marker type
Flashing colours
Flattened

Flipping
Pages
Screen .

Floating point ....
Extension library

Folders

Font
Accessory
Demonstration ...
Examples of

Forcing a spme to be updaled

Formatted text..

Free memory ..

Freeing memory .

Freezing a menu

Freezing a sprite

Function keys
List of assignments .
Removing of

Functions of strings

Game
Planning
Writing

Games disc

Gem




Desktop
Gemdos traps
General graphics ..
Generate

Error

Strings
Geometry ..........
Get a specific number ot characters .
Get and Put sprite: Example of ......
Get cursor position
Get palette from the screen ..
Get the address of a variable
Get the colour of a point........c.cccooeennee. 123
Get the length of a character set. .
Getting a keypress
Glossary of standard Basic ..
Gorf demonstration
Grabbing

Sprites from the screen ....

Sprites from a program ...

Sprites from the disC.........c.ovveiiieecne
Graphics

Adding of

Commands, List of ..

Coordinates

General

Multi-mode

Set colour of

Techniques
Halting an animation
Hand pointer
Helicopter sound ..
Help menu......
Hexadecimal ..

Listings

Notation ...

Numbers
Hiding the mouse pointer
Hollow

Polygons ..
Home
Horizontal

Scrolling

Sprite movements ..
Hot Point ....
Hot Spot ..
Icons

Accessory

Bank

Bank: The structure of

Definer
Incorporating icons into a menu
Incrementing a variable ...
Ink colour ...
INS
Insert mode ...
Inside

Music definitions

Rectangular zone
Inspecting memory
Installing

Menu

New mouse pointers

72, 80, 81, 98, 100
..72, 80, 81, 98, 100
173

278

Sprite
Sprite into the memory bank ...
User-defined pattern....
Instant artwork
Intensity of sound ..
Interpreted mode.......
Interrupting a program ...
Inverse
TEXE et
Transport writing mode
Invert string ...
Joystick
Commands
Controlling a sprite
Fire
Reading
Reading the fire button ...
Testing...oooveeeiineeee
Testing fire button
Key speed
Keyboard
Buffer

Language changing .
Large characters ...
Last error
Leaving
STOS Basic ...
Subroutine
Length
Otabank.............
Of a character set .
Of file .............
Of string
Limiting
Mouse cursor ...
Sprite visability .
Line
Editing ..
Styles ...
Lined fill pattern ...
Linking programs together
List of Polymarkers ..
Listing ..........ccooeee
Hexadecimal ....
Lowercase
Program
Program to the printer
Uppercase
Loading
Accessory
Basic program ..
Memory, sections of
Screen
Screen: Example of .
Variables
Logical screen
Loops
Movement
Lowercase listings........ccooeveovveeiiinineennnns 35
Machine code
Calling of program .....
Programs
Running of .




Magnifying the screen
Makers
Making a backup ...
Run-only programs
Making decisions
Manipulating
Animation sequence....
Screen
Screen as a string
Section of music
Map definer ....
Masks
Maths functions
Absolute value.................
Floating point to integer
Logarithms
Maximum value
Minimum value ..
Square root ...
Memory banks
Copying of
Deleting of
Reserving ...
Address of
Finding of ...
Memory
Copying sections of

EQItiNG ...ocvviirii e 57
EXamining ..o 57,222
Filling sections of ...........cccocevevireecccnnnns
Freeing of

Inspecting ...

Loading sections of
Reading
Releasi

SaviNg of ..o e 59
Searching .224
Menu ........ .14
Banks 44
Commands .. 14

Commands: List of
Control

Creation

Example of .....

lcons ...

Music Definer . .

Options ... 175

Reading ...... 177

Selection 177

THIE e 175

Trouble Shooting .....cccccoeuveeeieecceennns 180
Merging

Program

Sprite files ... .71
Modifying an animation sequence .67
Modular programming .......c..cccceueeeeeevenene. 229

Monitors
Monochrome
Multi-sync

Monochrome monitors ....

Mouse

Buttons: Testing of ...
Buttons: The reading of

279

Changing
Changing the shape of
Commands, list of ........
Cursor: The limiting of .
Finding its position ...
Pointer: Changing .
Pointer: Hiding of ...
Pointer: Removing from !he screen
Pointer: Replacing on the screen.
Pointer: Restricting of
Pointer: The showing of ..
Position of
Setting limits
Use of

Move sprite: A test .
Move until .83
Movement String .......c.cccooeveeccninniiininn 82
Moving
SCrEEN ..ot 149
Sprite .... 4, 82
Text control . .159

Window
Multi-mode graphics ..
Multi-sync monitors
Multiple

Character sets

Line drawing ...

Programs .

Screens

MUSIC ..ottt
Bank
Bank: The structure of .
Changing the pitch
Changing the speed
Control of ..... .
Creating .....coceeevneeeeiiecncnes 108, 109 114
Definer ...108
Definer menu .. 112
Entering ....... .109
Instructions ..... .109
Repeating a section . 110
Speed change ... 106
Traps ..ccoveveenen ....265
Tutorial 114

Naming of variables ..
Neochrome screens..
Note ..

Values: A table of .. ....103
Number bases ......ccceeeveeermeciiiiveianns 37,219
Opening

Random file ........cooeeiiiiiiiccic s 201

Sequential file ...........oeerrieieieenns 198, 201

Window
Optimising your program.
OR mode (text)
Orbit ..
Outputting

To the printer

To the screen .
Packing a screen
Page flipping
Palette

Searching
Pause sprites




Perspective

Physical screen 139
Pictures ........ ..231
Pie chart.............. .129
Pitch: The change of ......coooeoceecveceiinn, 107
Planning

(CF: 11 1T OO O UVUUUSP PO 229

Techniques .....occeeeeeiercveceee 229
Playing

Notes ....

Tunes ... ..105
Plot a point .123
Polygons .. ..124
Polymarker ... . 134

Example of ......cocooviiniieii e 135

Types 135
Position

N I8 ettt e 203

In music ..107

Of a sprite ...c.ccceeeeene ....86

Of the mouse ......c.cereeenees .90, 91

Positioning the text cursor
Print at cursor control ....

Printer .....ocovveeninnns ..205
Listing a program o .........cccccovminnnnne 205
Printing
ASCHile .
Sequential files
PrIOTIY ot
Program
Backing up of ... 32
COPYING Of wevveriieceee e 32
Creating .....ccceeeemenrne e 17,25
Editing .......... 17
Executing 24
INTEITUPING oo 20
Listing ....... 27

Loading ...
Machine code ..
Optimising ...

Protecting .... .191
Renumbering .........coovvvimiveccniiiiiins 26
RESUMING <o 189
Running .... .24
Saving of ..... .48
Splitting in the editor .. .32
THACING cveeeeericneirnee e eces i 29
Programming ........ccccoccevvmnmnvnmsscneenrnanns 229
Modularising ... .229
Sound generator ..265
Structure ................ ..229
Protecting a program ...........ccoceeeeinnnnnne 191
Quitting STOS BasiC .......cccvveurvreierrrearerenns 33
Radians ......coeennnen ..209
Random file . .199,
Example of .. .

Reading ...
Writing
Random numbers ..
Read a screen point ..

Read and Data.............. ..225
Read colour assignment ..........cccecennnnne 122
Reading

Directory 206, 207

280

Fire button ....... 94
Information from the keyboard ............ 194
JOYSHCK oviiiiie e 92, 93, 94
Keyboard .. 193

Memory ....
Menu
Mouse buttons ...

Mouse coordinates .
Position
Random file .
Screen

Sprite coordinates .

Sequential file ..... .
Records......... ..199
Rectangle .......cccccec i 124

Rectangular zone:
Redrawing the sprites ......

ReAUCE ..o 7
Example of .. ..145
Screen ...... 145

Registration ... 2

Releasing some memory .................. 59, 241

Remove
Accessory from memory ........c..occeeene 55
Mouse pointer from the screen .92
Window ... . . .. 167

Renaming afile ................ ..209

Renumbering @ program .............oceeeeeena. 26

Repeat
Section of MUSIC ...o.coecvvviiiiiie e 110
Section of a Basic program ......... 185, 186
SPEEA e 193

Replacement
Mode ..o 17
Mode (18Xt} ..overiiiiec e 159
Writing mode ... ..133

Replacing the mouse pointer on the
SCIBOM .vveneceiretie s e es s 92

Reserve
Character set ... 46,170
Memory bank ........c.cevveenenninniniiennns 46
Screen bank ... ..46, 141, 146
WOrksSpace .......ccccvmeniininiineees 46

Resetting
Data PoINter ......ooceiinvivivmireneencrieeis 226
Default screen 141
Editor ccccunrenns 20, 33

Restartingamenu............... ..176

Restoring a compacted screen ............... 153

Restricting
Graphics t0 @ Window .............cceevnnnee 137
Mouse pointer .......... .91

Sprite movements ....
Resuming from an error
RGB
Rotating the colour.
Rounded box
Run-only programs

Creating of
Running a machine code program.
Running a program
Saving

Basic programs .

Extensions




Memory ..o 59, 241
Program ....48
Screen ...49
Screen with your program . 141
Sprites .76

Variables ....50
SCANCOAES ..ot 56,192
Screen

Background
Bank reserving

Banks: The structure of .
Clearing
Clearing ..
Compactor ....

Degas
Dumps
Effects, special .
Enlarging ...
Erasing
Flipping
Flipping, example of
Loading
Magnifying ....
Manipulating
Manipulation commands, list of
Moving
Multiple ...
Neochrome ...

Packing
Reserving .. .46
Saving ... ....49
Scrolling...... .149, 232
Size, different ..136
Swapping ......... ..140
Synchronization 151
Unpacking .... . 153
Zooming .... .. 143
Screen$: Example of ..........ccooeevievriienane. 148
Scrolling
Example of
Screen ....
Sprite
Search and replace ....
Searching

Array
For a palette .
Memory

Section

Of a hollow circle ....
Of a hollow elipse ...
Select fill pattern
Selecting files
Selling

GAMES ...t
Programs
Sequential file ..
Disc operations
Example of ...
Opening of

Set
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Banks
Colour index
Colour of graphics
Colour of screen
Colour of a sprite ..
Colour of text ....
Current window ...
Cursor size
Flashing colour sequence .
Hot Spot
Limits for mouse ..
Limits for sprite
Mouse pointer to a sprite image ..
Point
Polymarker ... .
Precision of real numbers in printouts .215
Size of & SPrite ..oovoeviiiiiiicee 73, 80
Text background . ..157
Window border .........occoveiiiiiii
Window title
Shaded text...
Shift+delete ...
Shifting the colour ...
Showing the mouse pointer ..
Solid fill pattern

Sorting
ATTAY oo 43
Listof Words ... 43
Sound ...ccceeiiininnns 11
Adding a soundtrack 1
(07111« JUURUOORRN ..265
Commands: List of ........cooecveiviiinnins 12
INEENSHY «oovvviieiiiei i s 104
Sound effects 12,117
Aeroplane ......... 12
Detfining your own 117
Envelopes ........ L1
Explosions . 17
Helicopter .. .12
Shooting ....coevviiniciiiii e 117
Soundtrack
Adding

Example of
Special effects ...
Split Personalities

Splitting
SUING -
Programs in the editor .............ccccoceuee. 32

Sprite ..o.ooveciieiie 3, 81, 231
Adding to the bank ... 76
Animation e 4, 66, 76, 87
Background ....100, 139
Bank ....cooeviinninns ..44,73,78
Changing the colours ............cccccceevaeee. 78

Changing the mask

Changing the RGB colours .. .. 73
Changing the size.......... .73, 80
Clearing from screen ... 102
COlISIONS ... 232

Combining sets of
Commands, list of ...
Copying to screen ..
Creation
Definer




Definer tools
Defining in all three modes ..
Demonstrations ..
Designer: The use of .
Drawing of
Finding its position ...
From monochrome and medium
resolution
Grabbing from the disc .
Grabbing from the program
Grabbing from the screen....
Images, updating of
Installing into the memory bank..
Limiting visability
Masks .
Mono monitors, use on ..
Movement
Movement: Combining horizontal and
vertical motion ...
Movement: Complex .
Movement: Horizontal ..
Movement: Restriction of ..
Movement: Vertical ...
Moving of ......
Number of ..
Pausing .
Priority
Redrawing of
Saving
Scrolling
Selection window
Setting limits
Setting the colour
Setting the size ...

Sizes...... 231
Speed .... ..231
Structure of ..267
Traps 259
Standard BasiC........ccoueveeveeereeeieiriieene 183
Star Trek
Starglider
Start points

Starting an animation .
Stop flash
Stopping
Program
SPIE ceveeieeieiceieieie et
STOS Basic
Title screens ....

Strings
Adding two strings .
Animation ....
Convert to lower case....

Convert to upper case .. 216
Finding a word within .........cccoeveeiinen 41
Functions

Searching . .41
Splitting ....... 40, 42
Concatenation ... .39
Subtracting two strings .... .39

Structure
Of screen banks ..........ccccceeieceeiniiinns 270

282

Of the sprite bank
Structured programming
Subdirectories

Subroutines
Subtracting two strings .........ccceeccvvcrrnenns 39
Suites of programs ... 24
Swapping
SCrEeNS ..o 140
Variables .........occcoiiiiiiii 214
Synchronise scrolling with sprites ........... 151
System

Commands

Disc ...
Table of note values
Tabulation .......cccceeoveeeeiiiiiee e
Techniques

Graphics ......ceceveeeniienennn, .

Planning
Terminating a program
Testing

Fire button ....

Joystick

Mouse buttons .

Sprite movement .
Tetris
Text
Attributes

Commands: List of .

Parsers ..
Thick lines ...
Time and date ..
Timing a program ....
Title

Screens ...
Toggle Hexadecimal ..
Tracing a program
Transparent writing mode

Trap command .
Trapping errors

Traps 68000 ............... ..248
LG (o T ——— BAR
Trigonometric functions ............cceeeeieenene 209
Troubleshooting ..... 51,151, 180

Typing an Ascii file .
Underlined text
Unformatted input
Unpacking the screen

Updating sprite images . ...101
Uppercase listings ....cooeeueeeiuenieniiiincnnenes 34
User-defined

Fill pattern.....

Functions



Fill pattern ... 131
Functions 214
Character sets ..... 164, 169, 170, 171, 172
Using
Animator 76
Assembly language .........c.eeeerenrreennnne 246
lcons 174
Mouse 89
Sprite designer 73
Sprites on a mono monitor .................... 77
Variable 35,53
Arrays .... 36
Constants 36
Decrementing 39
Floating point 35
Incrementing .........cceue. 38
Integers ............ ...35
Loading of ........... ses D1
Naming conventions ..............cceereeccnnnn 35
Real numbers 35
Saving .... 50
Strings .... .36
Types of ..ccccovevnnne 35
VBl cooiiieeireeneneeens 151
Vertical

Scrolling ...

Sprite movements
Voices
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Volume, the changing of
Wait
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For a keypress
For a vertical blank ..

FOr atime .....ooeceeeeeeecscnreneeeserennnscnns
Waveforms
WINAOW ..covecicrinncssesnii e
Border 166
Clear.... 168
Deleting 167
Move .... 167
ON s nas 166
Scrolling .... 168
Title 165
Traps 257
WOTKSPACE ...ovusrvisinncsmsecissssssrsasisesnnees 46
Writing
GAMEE .ot svnenen 229
Graphics mode: ...........
Text mode:
To a random file ..........

To a sequential file
XOR
Text mode
Writing mode .
Zenji
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Sprites
Zones
Examples of
Zoom
Example of .
Screen




the world of

Join the hundreds of STOS owners who are already

active members of the STOS Club.

Six times a year you will receive a professional-looking
newsletter that’s packed with hints and tips, short
listings, contact addresses, an extensive public domain
library and the latest news and reviews of STOS
products.

In addition you'll receive a remarkable free gift: a disc
containing STOS Word - a powerful word processor
written in STOS. This has all the features you’ll need
(see below) and is currently on sale for £14.95 - but
you’ll get it free of charge!

With STOS Word you can:

@ Left, centre or right justify

@ Cut, copy and paste

@ Search and replace

® Word wrap

@ Underline, inverse or shade text

® Count the works in your document

@ Jump to any 4 locations in your text

@ Go directly to a page

@ Define keyboard shortcuts

@ Work in any resolution (unlike any other ST word processor)

@ Load and edit First Word files

@ Add icons at any point in your text (perfect for letterhead designs, digitised signatures, and
s0 on)

@ Print out fast using the 390-byte printer driver routine on almost any printer (source code
included)

@ Print on single sheets or use sprocket-fed paper

@ Modify the program to your heart’s content —and learn more about STOS at the same time

® Create README files to document your programs
... and much more besides!

STOS Word is fully documented on the disc —with support easily available if you need it .
The disc will be crammed with many other useful programs and mini-games to appeal to beginners and
experts alike — it's not to be missed.

Whether you're a newcomer to games programming or a competent coder, the STOS Club will
help you make the most of your purchase.

Send a cheque, postal order or international money order (£10 for UK, £12 for Europe, £15
Overseas Airmail) together with your name, address and telephone number to:

The STOS Club, Aaron Fothergill, 1 Lower Moor,

Whiddon Valley, Barnstaple,North Devon, EX32 8NW, England



The STZ2 family
just keeps on growing

Speed up your STOS Add dramatic sampled Includes a precision- More than 600

games by up to 100% sound to your made sampling ready-made sprites
programs cartridge for you to use

£19.95 £24.95 £69.95 £14.95

Code: 9423 Code 9424 Code: 9425 Code: 9426

Games Galore brings together four of the best games
written using STOS into one exciting packagp.

Jump onto a skateboard and negotiate bollards and pot
holes in Skate Tribe; fly a highly-manoeuvrable Spitfire
in Skystrike; it’s cartoon fun all the wav in Mouthtrap;
and horizontal scrolling and real strategy are combined
in Yomo. ‘

FREE :with cvery pack: STOS Squasher. Compact PRG
and MBK files to a fraction of their normal size using

these two amazing new STOS Basic commands.

Only £19.95! Code 9879

Available from computer retailers nationwide

In case of difficulty, you can order direct. Ring 051-375 2961, or send your name, address,
postcode, product code number (see above) together with a cheque payable to Mandarin
Software or your Access/Visa number and its expiry date. Postage free in the UK (Add £2
per program for Europe and £5 for overseas).

Send to: Database Direct, FREEPOST, Ellesmere Port, South Wirral L65 3EB.

Your order will be despatched within 48 hours together with a free disc containing STOS
Paint (a feature-packed art program) and Pukadu (a new game from the author of
Mouthtrap on Games Galore) plus a sample STOS Club Newsletter crammed with useful

Wiy
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