




























































































































































































































































































































































































































































































































Machine code control instructions 

AREG (Variable used to pass information to the 68000's address registers) 

AREG(r) 

AREG is an array of six PSEUDO variables which are used to hold a copy of the 
first six of the 68000's address registers. This enables you to pass information to 
and from a machine code function executed by either the CALL or the TRAP 
instructions. 

r may range from 0-6 and indicates the number of the address register which is 
stored in the variable. 

Whenever the CALL or the TRAP commands are executed, the contents of this 
array are loaded automatically into address registers AO-A6. At the end of the 
function call they are loaded back with any new information which has been placed 
in these registers. 

See DREG, TRAP and CALL 

DREG (Variable used to pass information to the 68000's data registers) 

DREG(r) 

This is an array of seven elements which hold a copy of the contents of the 68000 
data registers. The number r refers to the register number and can range from 0-
7 for registers 00-07. See TRAP for an example of this function in action. 

TRAP (Calls a 68000 trap function) 

TRAP n [.parametersj 

TRAP allows you to call one of the numerous 68000 TRAP functions. These traps 
are really just large libraries of assembly language functions which are available 
from a single machine-code instruction. You can utilise the TRAP command to 
give you complete control over the inner workings of your STOS Basic programs. 
However you should remember that you are effectively programming in machine 
code. This means that if you play around with the TRAP instruction indiscriminately, 
you will almost certainly CRASH the ST. 

n refers to the number of the TRAP and may range from 0 to 15. Not all of the16 
possible TRAPs have been currently installed into the STOS system. Here is a list 
of the available numbers: 

0,1,13,14 (The Gemdos functions) 

3,5,6,7 (The STOS functions) 

A list of the various Gemdos functions can be found in any good book of machine­
code programming on the ST. 

The optional parameters specify the data which is to be placed on the 68000's 
stack before the TRAP function is executed. As a default these are assumed to 
be of size WORD. 
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You can set the size directly from the TRAP instruction using a statement such as: 

W,expression (Sets the size to WORD) 

(Sets the size to 

be any list of WORDS 
when the function 

WORDS which need 

bonus is that you can string variable in the 
this case only the Ihe string is placed 

and a chr$(O) 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. 

14,33,4:rem Set prillter 

IIreg(0)=44:dreg(1 )=100:lIreg!2l=100: !i:rem Move mouse to 

Assembly 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 and AD. After the rouline executed, these registers 

of the call. All the unchanged. Here 
4 routines 

Parameters 

Output Parameters 

$01 SCONIN with ECHO 

Input Parameters 

Parameters 

Parameters 

Output Parameters 

Example: 

MOVE #2,00 

from the keyboard. 

Bottom byte of DO.W holds Ascii code of key, Top 
byte contains SCANCODE 

Get a character from the keyboard and print it on 
the screen. 

DO = $1 

DOW holds Ascii code 
SCANCODE 

contained in Dl onto 

D 1 = Ascii code of the character to be printed 

NONE 



,01 

This the screen 

$03 READLINE 

Input Parameters 

Output 

Example: 

MOVE #3,00 
LEA LEN(PC),AO 
MOVE.B #2O,d1 
TRAP #4 
RTS 
LEN: DC.wO 

20,0 

Reads a a string from the keyboard 

DO = $3 
01 = Maximum number of characters to be input 
AO = Address of Buffer to hold string 

AO = Pointer 

function of Gemdos. Like 

On centains the number of string. 

$04 

Input fJ",r·"mpjpr" 

Output Parameters 

$05 SPRINT LINE 

Input Parameters 

Prints oul DO to the printer. 

DO = $4 
01 = ASCII character 

DO = 0 if an error has occurred. 

Prints a line of text on the screen. 
Can use standard escape codes. 

DO = $5 
AO = Address be printed 

NONE Output 

Note that be terminated by a 

Example: 

LEA ADR(PC),AO 
MOVE #5,00 
TRAP #4 
ADR: DC.B 27,"STOS",0 

$06 SPRINT VID Print a line of text of the screen. This is identical to 
SPRINT the fact that 
codes are 

Input DO = $6 
AO = Address be printed 
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Output Parameters 

$07 BINHEX 

Input Parameters 

Output Parameters 

Example: 

MOVE #7.DO 
MOVE #$FFFFA304.D1 
TRAP #4 
MOVE #5.00 
TRAP #4 
RTS 

$08 HEXBIN 

Input Parameters 

Output Parameters 

$09 BINDEC 

Input Parameters 

Output Parameters 

$OA DEC BIN 

Input Parameters 

Output Parameters 

$OB UPPER 

Input Parameters 

Output Parameters 

$OC EXIST 

Input Parameters 

Output Parameters 

NONE 

Converts a binary number in DO to an Hexadecimal 
string pointed to by AO. 

DO = $7 
01 = number to be converted 

AO = Address of hexadecimal string 

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

DO = $8 
AO = Address of hexadecimal string 

DO = Binary result 

Converts a Binary number in 01 into a Decimal 
string pointed to by AD 

DO = $9 
01 = number to be converted 

AD = Address of decimal string 

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

DO =$A 
AD = Address of decimal string 

DO = Binary result 

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

DO = $B 
AD = Address of string 

AD = Address of upper case string 

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

DO = $C 
AD = 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 

Input Parameters 

Output Parameters 

$10 LOCATE 

Input Parameters 

Output Parameters 

Example: 

MOVE #$10.00 
MOVE #$OOOAOO06.01 
TRAP #4 
RTS 

Clears the ST's screen 

00 = $F 

NONE 

Moves the cursor to desired postion on the screen. 

00 = $10 
01 = Top half of 01 holds X coord, and bottom half 
holds Y coord 

00 = None 

This positions the cursor at 10,6 

$11 BREAK 

Input Parameters 

Output Parameters 

This function prints out the contents of registers 
00-07 and AO-A6 in hexadecimal 

DO = $11 

00 = None 

Note DO is printed out as 00*4 by this function. 

Example: 

MOVE #$11.00 
TRAP #4 
MOVE #0.00 
TRAP #4 

$12 READ 

Input Parameters 

Output Parameters 

Example: 

MOVE #$12.00 
LEA ADR(PC).AO 
TRAP #4 
RTS 
ADR: DC.l STOCK 
DC.B "FILE.DAT".O 
STOCK: BOF 1000.0 

Reads a file from the disk 

DO = $12 
AO = Pointer to Parameter Block 
Parameter Block = Pointer to input BUFFER 
filename 

DO = -1 if the file does not exist 
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$13 WRITE 

Input Parameters 

Output Parameters 

Example: 

MOVE #$13,DO 
MOVE.L #10,D1 
LEA ADR(PC),AO 
TRAP #4 
RTS 
ADR: DC.L BUFF 
DC.B "TEST.DAT",O 

Writes a file to the disc 

DO = $13 
D1 = No of bytes to be written 
AO = Pointer to Parameter Block 
Parameter Block = Pointer to input BUFFER 
filename 

DO = -1 if the file does not exist 

BUFF: DC.B "ABCDE1234S" 

$14 CHORIVE 

Input Parameters 

Output Parameters 

$15 CHOIR 

Input Parameters 

Output Parameters 

$16 MKOIR 

Input Parameters 

Output Parameters 

$17 RMOIR 

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 
AO = pointer to string containing the path name 

DO = NONE 

Install a new subdirectory on the disc 

DO = $16 
AO = 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 #$19,00 
MOVE #512.01 
LEA BUF(PCI.AO 
TRAP #4 
RTS 
BUF: BUFFER 

$1A FLOPR 

Input Parameters 

Output Parameters 

Example: 

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

DO = $1901 = 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. ~owest word contains the 
starting sector, the next byte holds the number of 
sectors to be read, and the top byte of 01 is set to 
the drive number (0,1,2) 
AO = Data Buffer 

DO = NONE 

MOVE #$lA,OO 
MOVE.L #$Oool000B,Ol 
LEA BUF(PC),AO 
TRAP #4 
RTS BUF: 
BOF 1000,0 

$18 FLOPW 

$1C MUL32 

Input Parameters 

Output Parameters 

Example: 

MOVE #$lC,OO 
LEA R(PC),AO 
TRAP #4 
RTS 

R: OC.LO 
OC.L SAOOOO,$FF 

Writes one or more sectors to the disc. parameters 
identical to the above call, except that DO contains 
function no $18. 

Multiply two 32 bit numbers together 

DO = $1C 
AO = 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. ($09F60000 in the example above) 

$1001V32 

Input Parameters 

LONG WORD 
LONG WORD 
LONG WORD 
LONG WORD 
LONG WORD 

Output Parameters 

Example: 

MOVE #$10,00 
LEA BLlF(PC),AO 
TRAP #4 
RTS 
BUF: DC.LO 
DC.L SFFFFFFFE,2.0,O 

$1E 0lV64 
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 #4 
RTS 

32 by 32 bit division. 

DO = $10 
AD = pointer to a buffer containing 5 long words. 

1 = 0 
2 = DIVIDEND 
3 = DIVISOR 
4=0 
5=0 

DO = 0 if an error has occurred, non zero if no error. 
D1 = Result 
AO = pointer to 210ng 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 = 0 if an error has occurred, non zero if no error. 
D1 = Result 
AO = pointerto 210ng words containing the quotient, 
and one long word holding the remainder of the 
division. 

Install a user defined function. 

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

DO = NONE. 
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USR: MOVE #O .. (SP) 
User function 
MOVE DO.D3 
RTS 

$1F USER 

Input Parameters 

Output Parameters 

Calls the user function defined by SET USER 

DO = $1F 

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 AD. If the function returns any results, 
these will be passed to your program in either AD and DO. Warning I 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 

o CHROUT 

Action 

Print a character 
in current window 

PRINT STRING Prints a string of 
characters in window 

2 LOCATE Move text cursor 

3 SET PAPER Set paper colour 

4 SET PEN Set text colour 
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Parameters 

DO=Character to be output 

AO=Pointer to string 
String is terminated by 0 

DO=X coordinate (TEXT) 
D1 =Y coordinate. See LOCATE 

DO=Colour index of paper 

DO=Colour number of pen 



5 TEST SCREEN Find character Returns with character in DO 
under cursor 

6 INIT WINDOW Initialize a window 

7 STOP INTER Stop interrupts 
used by windows DO NOT CALL 

8 WINDON Activate window DO=Window number 

9 DEL WINDOW Delete window DO=Window number 

10 INIT MODE Initialise a screen 
in a new resolution 

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

12 WINDCOPY Print current window 
on printer 

13 GET CURRENT Get current window no Returned in DO 

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

15 START INTER Start window interrupts DO NOT USE 

16 QWINDOW Activate window DO=Window number 
quickly 

17 GET CURSOR Get position of text Retu'rns 

18 CENTRE 

19 SET BACK 

20 AUTO INS 

21 JOIN 

22 SMALL 
CURSOR 

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

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

Change address of AO=Address of new Background 
sprite Background 

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

Joins current line with 
following line 

Displays a small cursor 

23 TALL CURSOR Displays a thick cursor 

24 MOVE 
WINDOW 

26 SET ICON 
ADR 

Move a window to new DO=Window number 
position D1 =X coord, D2=Y coord (Text) 

Set address of ICONS AO=Address of ICON BANK 
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28 GET CHARSETGet address of DO=Set number 
character set Returns address in DO 

29 SET CHARSET Set new address of DO=Set number 
character set AO=Address of new set 

30 BORDER Change the border of DO=New Border (0-16) 
the current window 

31 TITLE Add a title to the AO=Address of a string 
current window for title (terminated with 0) 

32 AUTOBACK Identical to Basic 
ON version. 

33 AUTO BACK See Basic version 
OFF 

35 XGRAPHIC Convert X coord DO= Text coord 
from text to graphic Returns converted coord in DO 

36 YGRAPHIC Convert Y coord 00= Text coord 
from text to graphic Returns converted coord in DO 

37 XTEXT Converts X coord DO=Graphic coord 
from graphic to text Returns converted coord in DO 

38 YTEXT Converts Y coord DO=Graphic coord 
from graphic to text Returns converted coord in DO 

39 SQUARE Draws a square at DO=Border (0-16) 
current cursor D1 =Width (Minimum 3) 
position 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 00-01 and AO 
are modified by this TRAP. 

No Name 

INIT MODE 

2 CHANGE 

3 

BANK 

CHANGE 
LIMITS 

Action 

Initialise the sprite 
generator to a new 
resolution 

Parameters 

Change the address of AO=.Address of new sprite 
the sprite bank. See bank 
Pn for more details 

Change limits of the 
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 



4 SYNCHRO Turns on/off synchro- D1=1 for SYNCHRO ON 
nisation of sprites and D1=0 fro SYNCHRO OFF 
background (See 
SYNCHRO from Basic) 

5 PRIORITY Switch between normal D1=1 for PRIORITY ON 
& Y coordinate priority D1=0 for PRIORITY OFF 
(See PRIORITY from 
Basic) 

6 POS SPRITE Get position of sprite D1=Sprite number 
Returns X coord in DO 
and Y coord in D1 

7 SPRITES Redraws or remove all D2=1 for Redraw 
ON/OFF sprites on screen D2=0 for erase 

8 SPRITE Redraws or removes D2=1 for Redraw 
ON/OFF one sprite on screen D2=0 for erase 

D1=Number of Sprite 

9 SPRITE Draws a sprite D1=Number of sprite 
D2=X coordinate of sprite 
D3=Y coordinate of sprite 
D4=lmage number of sprite 

10 MOVES Starts or stops all D2=0 for STOP 
ON/OFF sprite movements D2=1 for FREEZE 

D2=2 for START 

11 MOVE ON/ Starts or stops one D2=0 for STOP 
OFF sprite movement D2=1 for FREEZE 

D2=2 for START 
D1 =No of sprite 

12 MOVE INIT Defines a sprite AO=Address of movement 
movement Eqivalent string terminated by a zero 
to MOVE X and (in same format as Basic) 
MOVE Y D 1 =No of sprite 

D2=0 for MOVE X 
D2=1 for MOVE Y 

13 ANIMS Same as function 10 
ON/OFF for animations 

14 ANIM ON/OFF Same as function 11 
but for animations 

15 INIT ANIM Define an animation AO=Address of animation 
sequence. string terminated by 0 

(in same format as Basic) 
D1 =Number of sprite 

16 UPDATE Redraw any sprites 
which have changed 
since last update 
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17 SHOW Show mouse Dl=O for SHOW ON 
D1=1 for SHOW 

18 HIDE Hide mouse D1=O for HIDE ON 
D1 =1 for HIDE 

19 CHANGE Changes mouse image 01 =No of new image 
MOUSE 

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

21 MOUSEKEY Get mouse button Returns status in DO 
returns 

22 SCREEN TO Copies physical screen 
BACK to sprite background 

23 BACK TO Copies sprite background 
SCREEN to physical screen 

24 DRAW MOUSE Redraw mouse on screen 

25 SET ZONE 

26 ZONE 

27 CHANGE 
BACK 

Set test zone 

Test zone 

Change address of 
sprite background 

D1 =No of zone 
02=Leftmost limit in X 
D3=Rightmost limit in X 
04= Top limit in Y 
05=Bottom limit in Y 

01 =Sprite to be tested 
Returns zone number it was 
found in or 0 in DO 

AO=New address 

28 STOP MOUSE Stop the mouse moving 
on the screen 

29 DRAW 
SPRITES 

Redraws all the sprites 
on the screen 

30 START INTER Starts sprite interrupts DO NOT USE! 

31 STOP INTER Stops sprite interrupts NEVER USE THIS FUNCTION! 

32 LIMIT MOUSE Limit mouse to area on D1 =X coord of Left corner 

33 SCREEN 
COPY 

screen D2=Y coord of Left corner 
D3=X coord of Right corner 
D4=Y coord of Right corner 

As STOS Basic 
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AO=Address of source screen 
AI =Address of dest screen 
01/02=(X,Y) of rectangle to be 
copied 
03/D4 (X,Y) of destination 
05/06 (W,H) of zone to be copied. 



34 ICON Put Sprite 

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

36 INIT ZONE Initialise test zones 

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

D1 =Number of sprite 

37 GET SPRITE Equivalent to the Basic D1=X coordinate of new sprite 

38 REDUCE 

39 INIT FLASH 

40 FLASH 

42 ZOOM 

43 APPEAR 

instruction D2=Y coordinate 

Reduce a screen 

Initialise colour flashes 

Set up a flash 
sequence 

Enlarges a section of 
the screen 

Fades between two 
screens 

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

AO=Address of source screen 
Ai =Address of destination 
D 1 =X coord of reduced screen 
D2=Y coord of reduced screen 
D3=Width of reduced screen 
D4=Height of reduced screen 

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

AO=Address of source screen 
AI =Address of destination 
Dl =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 
A2IA3=Size in X and Y of dest 

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

44 MOVE MOUSE Changes the 
coordinatesof 
the mouse 

D1=New X coordinate 
D2=New Y coordinate 

45 MOVON 

46 SHIFT 

47 REDRAW 

Checks whether sprite Dl=No of sprite 
is in motion Returns 0 in Dl if sprite is not 

moving and 1 if the opposite is true 

Shifts the palette of 
colours. 

Identical to the Basic 
function. 
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D 1 =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-bitformat between 10 E-307 to 10 E+30B. These 
routines corrupt registers 00-04 and AO-A 1. As before, the function number is 
loaded into 00 before calling the appropriate routine. 

The first parameter should always be placed in registers 01-02, (with 01 
containing the bottom half of the number, and 01 holding the top half. If a second 
parameter is required, this should be put into registers 03-04 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 #$3FF19GGG,01 
MOVE.L #$99GGGGGA,02 
MOVE.L 01.03 

; First no in 01-02 

; Copy 1st no into 
; 2nd no MOVE.L 03,04 

TRAP #6 
RTS 

On return OO.L and 01.L contain the result. 

$01 SBFL 

$02 MLFL 

$03 DVFL 

$04 SINFL 

$05 COSFL 

$06 TANFL 

$07 EXPFL 

$08 LOGFL 

$09 LOG10FL 

$OA SQRFL 

$OB ATOFL 

$OC FLTOA 

Subtract one floating point number from another 
Parameters used identical to AOFL 

Multiply two floating point numbers 

Oivide two floating point numbers 

Takes the SIN of the number in 01-02 and places 
it in 00-01. 

Takes the COS of the number in 01-02 and places 
it in 00-01. 

Takes the TAN of the number in D1-02 and places 
it in 00-01. 

Takes the Exponential of the number in 01-02 and 
places it in 00-01. 

Calculates the naperien log of the number in 01-
02 and returns the result in 00-01 

Calculates the base 10 log of the number in 01-02 
and returns the result in 00-D1 

Takes a number in 01-02 and returns the square 
of it in 00,01 

Takes an Ascii string pointed to by AO and converts 
it into a number in floating point format in 00-01 

Takes an FP number in 01-02 and converts it into 
an Ascii string 
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Input Parameters 

Output Parameters 

Example: 

00 = $OC 
01-02 = The FP number to be converted. 
03 = A digit representing the number of digits after 
the decimal point in Ascii. 
AD = The pointer to a buffer for the string 

. The length of the Ascii string (not including the final 
0) 
AD = A pointer to the string of Ascii characters 
terminated by a o. 

MOVE.L #$3FF19999.01; Load 1.1 into 01-02 
MOVE.L #99999999A.02 
MOVE #SC.OD 
LEA BUF(PC).AD 
MOVE.W #$0031.03 ; 1 Digit after the OP 
TRAP #6 
MOVE #5.00 ; Print the number on the 
TRAP #4 ; screen. 
RTS 
BUF: BOF 1DDD.0 

$00 FLTOIN 

$OE 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 

$1BINTFL 

Convert a FP number in 01-02 into an integer in 
00 

Convert an integer in 01 into an FP no in 00-01 

Compares the two numbers in 01-02 and 03-04. 
If they are equal then 00 contains a 1, otherwise it 
contains a zero. 

Compares the two numbers in 01-02 and 03-04. 
If they are not equal then 00 contains a 1 ,otherwise 
it contains a zero. 

Compare two numbers and return a 1 in 00 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 01-02 and return it 
in 00-01 

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 01-02 and place the result 
in 00-01 
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$1C POWFL Calculate XAy where X is in 01-02 and Y is in 03-
04. As usual the result is in 00-01 

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 00. Note that only registers 00 and AO are 
modified by these commands. 

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

o INIT SOUNO Resets sound generator 
and kills music 

Parameters 

START MUSIC Starts playing some AO=Address of music 
music 

2 STOP VOICE Stops the music 01 =Number of voice 
played on a single voice 

3 RESTART Resumes playing a 01 =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 music01=New speed (0-100) 
TEMPO 

7 START INTER Start music interrupts 

8 STOP INTER Stop music interrupts 

9 TRANSPOSE Change pitch of music 
by a number of 
semi tones 

10 GET VOICE Get position of in a 
voicwe 

PSG (Access Programmable sound generator) 

PSG(r) 

00 NOT USE 

00 NOT USE 

01=Number of semi tones 

01 =Number of voice Returns 
position in 00 

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 STs 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 

o 
1 
2 
3 
4 
5 
6 

7 

8 

9 
10 
11 
12 
13 

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 
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 16, this explains why you 
need to set VOLUME to 16 before you can use the ENVEL 
command. 
As Register 8 but for Voice 2 
As Register 9 but for Voice 3 
Bits 0-8 provide fine control of the length of the envelope 
This register provides coarse control of the length of the envelope 
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 

o 

4 

8 

12 

16 

18 

20 

Meaning 

Sprite identification code $19861987 

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

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

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

Number of sprites in low resolution 

Number of sprites in medium resolution 

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 

22 

26 

27 

28 

29 

30 

Sprite 1 parameter block 

4-byte offset to sprite 1 data 

Width of sprite 1 (in units of 16) 

Height of sprite 1 

X Coordinate of hotspot 

Y Coordinate of hotspot 

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 

o 

4 

6 

92 

166 

Meaning 

$28091960 This is the icon bank 10 number 

Number of icons in bank 

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

Start of data for icon 2 

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 

o 

4 

8 

124 

128 

132 

140 

380 

Meaning 

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

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

Offset to music number 2 

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

Length of this memory bank. 

Name of Music 1 (8 letters) 

Name of Music 2 (8 letters) 

Name of Music 32 
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388 Start of Music 1 

388+Length Music 1 Start of Music 2 

etc 

Inside the music de·finitions 
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 

o 

6 

8 

10 

12 

48 

Start of voice 1 . 

Contents 

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

Offset to Music in voice 1 

Offset to Music in voice 2 

Offset to Music in voice 3 

Definition of first tremolo/envelope (36 bytes 
long) 

Definition of second tremolo/envelope 

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 

$AOOO 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 

$A7xx 2 bytes VOLUME xx Set volume of sound to xx 

$COOO 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 Page Command Page 
ABS ................................... 212 COPY .................................... 223 
ACCLOAD ................................ 55 COS ................................... 210 
ACCNB ................................. 57 CRIGHT ................................. 162 
ACCNEW ................................ 55 CUP .................................... 162 
ACOS ................................... 210 DATA .................................... 225 
ANIM ................................... 87 DATE$ ................................ 218 
ANIM FREEZE ........................... 89 DEC ...................................... 39 
ANIM ON/OFF ........................... 89 DEEK ................................... 222 
APPEAR ................................. 154 DEFFN ................................ 214 
ARC ................................... 125 DEF SCROLL ........................... 149 
AREG .................................... 248 DEFAULT ........................... 33, 141 
ASC ................................... 217 Dffi ................................... 200 
ASIN ................................... 210 DELETE ................................ 29 
ATAN .................................... 211 DETECT ................................. 97 
AUTO ................................... 25 DFREE ................................ 208 
AUTO BACK ON/OFF .................. 100 DIM ...................................... 36 
BACK .................................... 139 DIR .................................... 206 
BAR .................................... 127 DIR FIRST$ ........................... 206 
BCHG ................................. 221 DIR NEXT ............................. 207 
BCLR .................................... 221 DIR$ ................................... 206 
BCOPY ................................. .. 1.7 DNX ................................... 1~ 
BELL ................................... l17 DIVY .................................... 136 
BGRAB ................................. 47 DOKE .................................... 222 
BIN$ .................................... 219 DRAW .................................... 123 
BLOAD ................................... 54 DREG ................................. 248 
BOOM ................................... .117 DRIVE ................................... 207 
BORDER ................................. 166 DRVMAP ................................ 208 
BOX .................................... 124 EARC .................................... 1~ 
BREAK ................................. 191 ELLIPSE ................................. 129 
BSAVE .................................... 50 END .................................... 187 
BSET ................................... 221 ENGLISH ................................ 34 
BTST ................................... 221 ENVEL ................................. 118 
CALL .................................... 247 EOF # ................................... 203 
CDOWN ................................ j~ EPIE .................................... 130 
CENTRE ................................. 163 ERASE ................................. .. 1.7 
CHANGE ................................ 28 ERRL .................................... 190 
CHANGE MOUSE ........................ 90 ERRN .................................... 190 
CHARCOPY ........................... 171 ERROR ................................. 190 
CHARLEN .............................. 170 EXP ................................... 212 
CHR$ ................................... 217 FADE .................................... 155 
CIRCLE ................................. 128 FALSE ................................ 227 
CLEAR .................................... 33 FIELD # ................................ 203 
CLEAR KEY .............................. 192 FILESELECT$ .......................... 218 
CLEFT ................................. 162 FILL ................................... 224 
CLICK ON/OFF ........................ 105 FIRE ...................................... 94 
CLIP .................................... 137 FIX ...................................... 215 
CLOSE # ................................ 202 FKEY .................................... 193 
CLS ................................. 121,143 FLASH ................................. 132 
C~ .................................... 1M FLlP$ ................................... 216 
COLLIDE ................................ 94 FLOAD ................................... 22 
COLOUR ................................. 121 FN ...................................... 214 
CONT ................................... 25 FOLLOW ................................ 29 
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Command Page 
FOR ... NEXT... ... '" ......... 185 
FRANCAIS ............................. 34 
FREE ................................... 34 
FREEZE '" ........... j02 
FREQUENCY ............ 34 
FSAVE ... '" . . .......... 23 
FULL ... ... . .......... 32 
GET # ... '" ............. 204 
GET PALLETTE ... ., .......... 142 
GET SPRITE ....... " ... 98 
GOSUB '" ... ... ... ... ... ... . .. 184 
GroO... . ....................... j~ 
GRWRmNG ......................... 1~ 
GMB ............................... ~ 
HARDCOPY ......................... 205 
HCOS ... '" ............................. 211 
HEX$ ... " .............................. 219 
HEXA ON/OFF ........... .45 
HIDE ... ... . ....... ' .. 92 
HOME ... ". . ........... 161 
HSIN ... '" ........... 211 
HTAN ... '" ... 211 
HUNT ... ... . .............. 224 
ICON$ ... '" ............ 173 
IF ... THEN ........................ 187 
INC ...................................... 38 
INK ...... '" ............................. 121 
INKEY$ '" .............................. 191 
INPUT # '" ............................. 202 
INPUT ... " ............................... 194 
INPUT$ '" ............................. 203 
INPUT$(n) .............................. 193 
INSTR ... . .......... 112 
INT ...... '" .............. 213 
INVERSE ON/OFF ......... 158 
JDOWN ............ 94 
JLEFT ... . .......... 93 
JOY... ... . ............. 92 
JRIGHT ... . .......... 93 
JUP ... ... ... ... ... ... ... . ..... 93 
KEY .................................... 191 
KEY ON/OFF ........................... 156 
KEY SPEED ........................... 193 
KEYLIST '" ... ... ... ... ... ... ... . ... 18 
KILL ... '" ............................. 209 
LDIR ... '" ............................. 205 
LEEK ... ... . ........... 223 
LEFT$ ... . .. 110 
LEN ...... '" ............ 217 
LENGTH '" ........... 48 
LET ...... '" ........... 215 
LIMIT MOUSE ............ 91 
LIMIT SPRITE ............ 87 
LINE INPUT # .......................... 202 
LlNEINPUT ............................. j95 
LI~ ..................................... u 
LlSTBANK ........................... 45. 205 
LLiST ... '" ............................. 205 
LN ...... '" ............................. 212 
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Command Page 
LOAD .......... .. . ........... 51 
LOCATE ........ . ... .,.159 
LOF # ........... . . .......... 203 

MAX ....................... . 
MENU FREEZE 
MENU ON/OFF ........... . 
MENU$ .... 
MENU$(title,option)OFF 
MENU$(title,option)ON . 
MENU$(x,y) .... 

..213 
... 176 
. .. 176 

. ... 175 
..... 176 
. .,.176 

. ..... 175 

MOVE FREEZE ... . ........... '" ... 85 
MOVE ON/OFF. . ........... . 
MOVE X 
MOVE Y ...... . 
MOVEON ........... . 
MULTI ....................... . 
MUSIC 

ON ... GOTO ... . 
OPEN # .................... . 
OPEN IN # ... . 
OPEN OUT # ..... . 
PACK ....................... . 
PAINT ........... . 
PALETTE 

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

..85 
.. B2 

. ... '" .. B4 
. .. .. B6 
.., .. 31 

.......... 105 

... 188 
., ... 201 
. .... 201 

. .. 201 
. .. 154 

. ..... 127 
.... 122 

POF # ... ... . ................... 203 
POINT ... ... ... . .. 123 
POKE ... . ... ... ... ... . ....... 222 
POLYGON ............................. j 28 
POLYLINE ............................. 124 



Command Page Command Page 
POLYMARK .............................. 134 SHOOT ................................. 117 
POP .................................... 184 SHOW ................................... 92 
PORT # ................................ 204 SIN ...................................... 209 
PREVIOUS ............................. 207 SORT ................................... 113 
PRINT # ................................ 202 SPACE$ ................................ 216 
PRINT and? ........................... 195 SPRITE ................................... Bl 
PRIORITY ON/OFF ..................... 99 SQR ................................... 212 
PSG ................................... 265 SQUARE ................................ j 61 
PUT # ................................... 204 START ................................... 118 
p~~Y ................................ j~ STOP .................................... 187 
PUT SPRITE .............................. 97 STR$ ................................... 217 
PVOICE ................................. 107 STRING$ ................................ 216 
QWINDOW .............................. 167 SWAP ................................... 214 
RAD ................................... 209 SYNCHRO ............ . .. j51 
RBAR .................................... 128 SYSTEM ................................ 33 
RBOX .................................... 124 TAB ....................................... 163 
READ ................................... 226 TAN .............................. 210 
REDRAW .............................. 102 TEMPO ....... . ..... j06 
REDUCE ................................. 145 TIME$............ .... ..218 
REM ................................... 225 TIMER ................................... 225 
RENAME ................................ 209 TITLE ............... .. ......... .165 
RENUM ................................... 26 TRANSPOSE ........................... 107 
REPEAT...UNTIL ........................ 186 TRAP ................................... 248 
RESERVE AS DATA ..................... 46 TRUE ................................... 227 
RESERVE AS DATASCREEN ............ 46 UNDER ON/OFF ........................ 158 
RESERVE AS SCREEN ............ 46, 141 UNFREEZE ............................. j02 
RESERVE AS SET .................. 46, 170 UNNEW ................................ 33 
RESERVE AS WORK ..................... 46 UNPACK ................................. 153 
RESET ................................... 33 UPDATE ................................. 101 
RESET ZONE ........................... 96 UPPER ................................... 34 
RESTORE ............................. 226 UPPER$ ................................ 216 
RESUME ................................. 189 USING ................................. 196 
RETUijN ................................ j84 VAL ...................................... 217 
RIGHT(G ................................... ~O VARPTR ................................ 223 
RMDIR ................................ 208 VOICE .................................... 107 
RND ................................... 215 VOLUME ................................. 104 
ROL ................................... 220 WAIT ................................... 224 
ROR ................................... 220 WAIT KEY .............................. 193 
R~ ...................................... U WAITVBL .............................. 151 
SAVE ................................... ~8 WHILE ... WEND ........................ 186 
SCANCODE ........................... 192 WINDCOPY ............................. 205 
SCREEN COPY ........................ 146 WINDEL ................................. 167 
SCREEN SWAP ........................ 140 WINDMOVE .............................. 167 
SCREEN$ .............................. 148 WINDON ................................. 167 
SCRN .................................... 164 WINDOPEN .............................. 164 
SCROLL ................................. 150 WiNDOW ................................. 166 
SCROLL DOWN ........................ 169 WRmNG ................................ j~ 
SCROLL ON/OFF ........................ 168 x MOUSE ................................ ~O 
SCROLL UP ........................... 168 X SPRITE ................................ 86 
SEARCH ................................ 27 ~U~ ................................ j§ 

SET CURS .............................. 163 XGRAPHIC .............................. 160 
SET LINE .............................. 126 XTEXT ................................. 160 
SET MARK .............................. 135 YMOUSE ................................ ~1 
SET PAINT .............................. 130 Y SPRITE ................................ 86 
SET PATTERN ..................... 131, 156 ~U~ ................................ j§ 

SET ZONE ............................. .96 YGRAPHIC .............................. 161 
SGN ................................... 213 YTEXT ................................. 160 
SHADE ON/OFF ........................ 15B ZONE .................................... 96 
SHIFT .................................... 133 ZOOM .................................... 143 
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Index 

............................................. 248 
............................... 195 

................................... 198, 

Sound chip .......................................... 218 
Accessories ............................. 1, 52, 55, 242 

Calling ................................................... 55 
Clearing ................................................. 55 
Loading ................................................. 55 
Font Definer .................................. 55, 169 
Icon Definer ................................... 56, 173 
Music Definer ................................ 56, 108 

memory ........................ 55 
(:ornn""Inr ........................ 56, 

........................... 55, 59, 

.............................................. 231 
Icons to a menu ................................... 180 
Soundtrack .................................. 1 08, 114 
Sprite to the bank .................................. 76 
Title screen to your games .................. 240 
Two strings ............................................ 39 

Address of 
Memory bank ....................................... .48 
Variable ............................................... 223 

.................................... 248 
....................................... 12 

memory bank ....................... .46 
........................... 4, 

......................................... 76 
........................................ 89 

.............................................. 89 
String ..................................................... 87 
Sequences ............................................ 66 
Starting ............................................ 85, 89 

Arc ......................................................... 125 
Arcade games ............................................. 1 
Arithmetic operations ................................ 38 
Arrays ....................................................... 43 

Searching of .......................................... 43 
01 ............................................... 43 

.............................................. 20 

.......................................... 126 

......................................... 50. 
Table ..................................................... 56 

Assembly language ................................. 246 
Assembly language interface .................. 249 
Assign 

Colour to an index ............................... 121 
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to the mouse ................ "",,",, .... 90 

Automatic 
Backups ........................ """ .. ".,,52 

numbering .............. " "" .... 25 
Menu selection " ........ """,, .................. 177 
Sprite updates .... : ........... "." ................ 101 

Background ." ....................... " ................. 100 
Colour ........ " ... "." ....... " ... " .................. 157 
Screen ............................... " ................ 147 

Backing up 
Automatic .......................... " ........ ""." ... 52 
Programs ........................................... " .. 32 
Run-only programs ....... " .. "." 
STOS Basic .................... . 

Backspace ......................... . 
parameter functions 

.............................. " ............... "".44 
............................... " ....... " ........ ,,44 

Screen ........................... .." .......... 44 
Set ......................................................... 44 
Sprite ..................................................... 44 
Listing of ............................................... .45 
Memory ....................... " .................. 44, 50 
~~ ..................................................... « 

Bar ......................................................... 127 
Binary 

Files ................................. """""" ... 50. 
Notation ........................... "" .. "" ...... ,,219 
Numbers ...................... " """"."" .......... 37 
rotation 

operations 
numbers ............... """ 227 

styles .................... .. 
Break .............................. """" .... ",, .. 20, 234 
Bullet train .......................... " .... .45, 244, 245 
Calling 

Accessory ........................................ 19, 55 
Assembly language ............................. 246 
Direct instructions from a program ...... 194 
Machine-code program ......................... 54 

Centred text ............................................ 163 
Cel1t1ing the sprite definition 

programs together 

of a memory localion 
Colours of a sprite 
Cursor size .................... " 
Default character sets 
Delault mouse shapes .......................... 90 
Drive ............................................ 207, 208 
Graphics modes .......................... 136, 237 
Hot Spot .......................................... 72, 80 
Language .............................................. 34 



Mouse pointer ....................................... 78 
Pitch of the music ................................ 107 
RGB sprite colours ................................ 73 
Shape of the mouse .............................. 90 
Size of a sprite ................................ 73. 80 
Speed of music .................................... 106 
Sprite mask ........................................... 80 
String ..................................................... 28 
Text writing mode ................................ 159 
Volume ................................................ 104 

Character set .......... 164. 169. 170. 171. 172 
Examples of ........................................ 172 
Length ................................................. 170 
Reserving .............................................. 46 

Characters: Large ................................... 143 
Choose 

Colour index ........................................ 121 
Colours ................................................ 122 
Fill type ................................................ 130 
Polymarker .......................................... 135 

Circular arc .............................................. 125 
Clearing 

Accessories ........................................... 55 
Editor window ........................................ 20 
Keyboard buffer ................................... 192 
Screen ......................................... 121. 143 
Sprite from screen ............................... 102 
Window ............................................... 168 

Click ........................................................ 105 
Clipping graphics .................................... 137 
Clock pointer ............................................. 90 
Closing a file ........................................... 202 
Code examining ...................................... 232 
Collision .................................................... 94 

Detection ............................................... 94 
Example of ............................................ 95 
Irregular shapes .................................... 97 
Sprites ................................................. 232 
Zones .................................................... 96 

Colour 
Function .............................................. 122 
Text ..................................................... 157 
Text background ................................. 157 
Rotation ............................................... 133 
Sequences .......................................... 132 
Underneath sprite .................................. 97 

Combining 
Horizontal and vertical motion ............... 84 
Sets of sprites ....................................... 71 

Commercially releasing your programs .. 239 
Communications with external 

devices ................................ 201.202.204 
Compacting the screen ....................... 6, 153 
Complex 

Filled shape ......................................... 128 
Sprite movements ................................. 84 

Composing music ........................... 1 08, 114 
Compressing a screen ............................ 153 
Computed Goto ....................................... 183 
Concatenation of strings ........................... 39 
Confusion .................................................... 1 
Constants: Floating point .......................... 37 
Contents of disc ...................................... 241 
Contour fill ............................................... 127 
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Control keys .............................................. 19 
Control structure ..................... 183. 184. 185. 

186. 187. 188 
Control+C .......................................... 20. 234 
Control+J .................................................. 17 
Controlling 

Animation ........................................ 67.89 
Menu ................................................... 176 
Music ................................................... 106 
Sprite motion ......................................... 85 
Sprite with the joystick ........................... 93 

Conversion functions .............................. 160 
Convert 

Number to a string ............................... 217 
String to a number ............................... 217 

Copying 
Character set ....................................... 171 
Banks between programs ...................... 47 
Memory banks ...................................... .47 
Program ................................................ 32 
Screen ..................................... 7. 146. 148 
Sections of memory ............................. 223 
Sprites to the screen ............................. 97 

Copyright ..................................................... 2 
Copyright distribution terms .................... 240 
Correspondance address ............................ 2 
Creating 

Accessory .............................................. 57 
Basic program ....................................... 17 
Menu ................................................... 175 
Music ................................... 1 OB. 109. 114 
Run-only program ......................... 50.239 
Sprite ..................................................... 66 
User-defined functions ........................ 214 
User-defined pattern ............................ 131 
Window ............................................... 164 

Current program .................................. 19.30 
Cursor 

Control ................................................. 161 
Down ................................................... 161 
Functions ............................................. 159 
Home ................................................... 161 
Left ...................................................... 162 
Off ....................................................... 163 
On ....................................................... 163 
Position ............................................... 162 
Size ..................................................... 163 
Up ........................................................ 162 

Customising the editor .............................. 21 
Data registers .......................................... 248 
Deactivate cursor .................................... 163 
Debugging aids ................................. 29.190 
Decision making .............................. 1 B7. 18B 
Decrementing a variable ........................... 39 
Default 

Character set ............................... 172. 242 
Screen resetting .................................. 141 

Definer menus ........................................... 60 
Defining sprites in all three modes ............ 77 
Degas screens .............. 49. 53. 69.142.153 
Deleting ................................................ 17.20 

Files ..................................................... 209 
Memory banks ...................................... .47 
Program .......................................... 29.33 



Window ............................................... 167 
Demonstrations 

Expanded box ..................................... 145 
Fonts ................................................... 243 

"" .. "" ............................................. 97 
.... " ............................... 242 

................................... 97 

sprites ..................... 94 
irregular shapes ............. 97 

Sprites ................................................... 96 
Different sereen sizes ............................. 136 
Dimensioning an array .............................. 36 
Direct 

Commands .......................................... 234 
Mode ..................................................... 25 

Directories ............................................... 206 
Directory listings .............................. 205. 206 

........................................................ 1~ 
......................................... ~1 

ODe,nlllOfiS .... " ................. 198. 199. 
sequence of sprite images 

"" ........................ """ .. 239 
Doodle .................................................. .. 
Dottod .................................... . 
Dotted lines ............................................. 126 
Draw 

Box ...................................................... 124 
Image .................................................... 75 
Line ..................................................... 123 
Rounded box ....................................... 124 
Sprite ............................................... 59. 81 

Drives connected .................................... 208 

..................................... 20 
................................................. 57 

....................................................... 1~ 
Pie ....................................................... 130 

End of file ................................................ 203 
Endpoints .................................................. 84 
Enlarging the sereen ............................... 143 
Entering 

Music ................................................... 109 
STOS Basic program ............................ 25 

Editor .................................... .. 

Erasing 
............................................... 209 

... ........................... 121. 
Error 

Line ..................................................... 190 
Messages ............................................ 233 
Number ............................................... 190 
Trapping .............................................. 189 

Examining memory ........................... 57. 222 
Exceeding the 15 sprite limi!... .................. 97 

Executing a program ................................. 24 
Expanded box: Demonstration 01... ......... 145 
Expanded version of CLS ....................... 143 
Explosion sound ...................................... 117 
Extensions .......................... .. 

.............. 242 
................ .48 

...................................................... 203 
Length ................................................. 203 
Pointer ................................................. 203 
Position ............................................... 203 
Selector ................................... 22. 23. 218 

Fill pattern ............................................... 130 
Filled 

Box ...................................................... 127 

box ................. .. 
Segment of a circle ............ .. 

Character on the screen ...................... 164 
Colour underneath sprite ....................... 97 
Memory bank ....................................... .48 
Position in music ................................. 1 07 
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the world of :TOS 
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 
• CLlt, copy alld paste 
• Search alld replace 
• Word wrap 
• Underlille, 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 allY resolution (unlike any other STword processor) 
• Load and edit First Word files 

~--o-~I ~~ 
NeWSletter 
.taa..'4i & ST'()s VSft"e'tlb 

I 

• Add icons at any point ill your text (perfect for letterhead designs, digitised signatures, and 
so 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 intem~tjonal 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 SNW. England 



I Speed up your STOS I Add dramatic sampled I Tnc1udes a preCiSion-I More than 600 
games by up to 100% sound to your made sampling ready-made sprites 

programs cartridge fpr you to use 
£19.95 £24.95 £69.95 £14.95 
Code: 9423 Code 9424 Code: 9425 Code: 9426 

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 
information. 

IrJ~~mw~ 
SOFTWARE 
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