














































































































































































































































































































































































































































































































































































































4 Execute program already loaded . For this mode p a t h  
and env are unused (pass NULL for these) . tail holds the 
address of the program to execute. The value returned is 
the program termination code. Note that the TP A and 
environment are not freed after running the program. 

5 Create a basepage. For this mode path is unused (pass 
NULL for this), tai l  and e n v  have there normal 
meanings. The value returned is the address of the base 
page created . 

6 Execute program already loaded . For this mode path 
and env are unused, and tail holds the address of the 
program to execute. The value returned is the program 
termination code. Unlike mode 4, the TPA and 
environment are freed after executing the child process. 
Note the warning below about this mode. 

Note that the basepage structure is described in the C library manual and also 
in the basepage.h header file. 

RETU R N S  

Pexec returns values dependent o n  the m o d e  a rgument. For all modes a 
longword negative value is an error indication, positive values are as indicated 
above. Note tha t when Pexec returns an exi t  code from a program it  has 
executed the top 16 bits are zero, you may also find it useful to note tha t if a 
program is aborted via Ctri-C then the return code is OxffeO. 

SEE 

PtermO. Pterm. Ptermres . Mshrink 

CAVEATS 

Pexec mode 6 is only available on GEMDOS version 0.21 (TOS 1 .4) and above. 
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IPterm , PtermO 
Class: GEMDOS 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h >  

P t e r m C r e t > ;  
P t e r m O O ;  

Terminate a process I 
Category: Process Creation 

s h o r t  r e t ;  e r r o r  c o d e  t o  r e t u r n  t o  p a r e n t  

D E S C R I PT I O N  

These functions immediately terminate the current process. For Pterm, a return 
status is passed in ret, whilst PtermO always gives a zero exit s ta tus to the 
parent (note tha t Pte r m O  is exactly equivalent to Pte rm (O) ) .  Prior to 
termina ting, G EMDOS makes a call  through extended vector Ox102 
(etv_term) so that a program may perform last minute clean up. 

Any files still open which were opened by the process are closed, in addition all 
standard files (handles 0 to 5) are closed, note that this includes standard files 
inherited from the parent process. Any memory not released by the process is 
returned to the OS memory pool. 

R E T U R N S  

The function does not (normally) return. 

S E E  

Pexec, Ptermres ,  Setexc . onbreak 
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IPte rm res $3 / Terminate and stay resident (TSR) I 
Class: GEMDOS Category: Process Creation 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

P t e r m r e s ( k e e p , r e t ) ;  

l o n g  k e e p ;  l e n g t h  o f  p r o c e s s  t o  k e e p  
s h o r t  r e t ;  e r r o r  c o d e  t o  r e t u r n  t o  p a r e n t  

D E S C R I P T I O N  

Ptermres is similar to Pterm, but rather than releasing the memory allocated 
by the process into the OS pool, it  is retained by the process. 

Ptermres retains keep bytes of the process (from the start of the base page) in 
memory. Note that this is exactly equivalent to using Mshrlnk on the basepage. 
Any additional memory which has been obtained by Malloc is also retained. 

The process is then terminated as if by Pterm(ret) . 

Programs which terminate using this method are usually known as TSRs and 
are usually used to patch the operating system in some manner or other. 

R E T U R N S  

The function does not (normally) return. 

S E E  

Pexec , Pterm . Setexc , onbreak 

C A V E A T S  

Because Ptermres implicitly calls Pterm, any open files are closed and s o  lost 
to the process. 

This call actually removes the processes memory from the allocation table of 
GEMDOS, but does not place it  into the free table, thus any memory so 
retained is permanently lost, i .e. a subsequent Pterm or Mfree call will not 
return i t  to GEMOOS. 
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Super  
Class: GEMDOS 

S Y N O P S I S  

� i n c l u d e  < o s b i n d . h > 

Get/Set/Inquire supervisor mode 

Category: System Manipulation 

o l d s s p  = S u p e r < s t a c k > ;  

v o i d  * o l d s s p ;  
v o i d  * s t a c k ;  

D E S C R I P T I O N  

o l d  s y s t e m s t a c k  p o i n t e r  
s y s t e m s t a c k  r e q u e s t  v a l u e  

The Super function allows you to alter the state of the processor. If stack is 
N U LL then the processor is placed into supervisor mode and the old supervisor 
stack returned in oldssp. Note that the supervisor stack is then pointed at the 
user stack. 

Otherwise if stack  is non-NU LL, this is taken to be an old supervisor stack 
value which is reloaded into the supervisor stack pointer and the processor 
placed back into user mode. 

To allow interrogation of the processor state, the special value of stack== 1 ,  
causes the value returned in oldssp to be 0 if the processor is in user mode, or -
1 if in supervisor mode. Beware of some older documentation which states tha t 
stack should be -1 to interrogate the processor mode. Using this value will 
result in a system crash. 

R E T U R N S  

As noted above. 

S E E  

Supexec 

C A V E A TS 

Whilst in supervisor mode the AES may not be called . It always assumes that i t  
has been called from user mode and saves registers on the user stack. 

Also beware that entry to supervisor mode and exit from it must occur in the 
same function. You may not call a routine to enter supervisor mode and then 
call a second rou tine to leave it. Failure to enter and leave supervisor mode 
within the same stack frame will cause the stack pointer to become randomly 
corrupted. 
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ISversion 
Class: GEMDOS 

S Y N O PS I S  

# i n c l u d e  < o s b i n d . h > 

v e r s i o n = S v e r s i o n C > ;  

u n s i g n e d  s h o r t  v e r s i o n ;  

D E S C R I PT I O N 

Get GEMDOS version number I 
Category: System Manipulation 

G E M D O S  v e r s i o n n u m b e r 

Svers lon returns the version number of GEMDOS. Note that this is not the 
same as the TOS or AES version numbers. The value returned in version is 
byte swapped, so that the low byte gives the major version number, whilst the 
high byte gives the minor version number. The currently used values are: 

Major Minor Name 

0 19 ROM TOS (1 .0), Blitter TOS (1 .2) 

0 21 Rainbow TOS (1 .4), STE TOS (1 .6) 

R E T U R N S  

As noted above. 

S E E  

_tos. appUnit 

E XA M P L E 

I *  
* p r i n t  t h e  G E M D O S  v e r s i o n  n u m b e r  
* I  

# i n c l u d e  < o s b i n d . h > 
# i n c l u d e  < s t d i o . h > 

i n t  m a i n C v o i d >  
{ 

u n s i g n e d  s h o r t  v e r = S v e r s i o n C > ;  

p r i n t f ( " G E M D O S  v e r s i o n = � d . X d \ n " , v e r & O x f f , v e r > > 8 ) ;  
r e t u r n  0 ;  

} 
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jTgetdate , Tsetdate $ Cik $W Get/Set G EMoos date I 
Class: GEMDOS Category: Date and Time 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

d a t e  = T g e t d a t e O ;  
e r r o r  = T s e t d a t e ( d a t e ) ;  

l o n g  e r r o r ;  
u n s i g n e d  s h o r t  d a t e ;  

D E S C R I P T I O N  

e r r o r  s t a t u s  
p a c k e d  d a t e  

Tgetdate returns the current date in GEMDOS format. This is packed as 
follows: 

Bits Contents 

0-4 Day (0 to 31 ) 

5-8 Month (1 to 1 2) 

9-15 Year-1980 (0 to 1 27) 

The associated function Tsetdate sets the current date to the packed date 
which is  i ts  parameter. 

R E T U R N S  

Tgetdate returns the current packed time, whilst Tsetdate returns 0 for valid 
dates or an error code for obviously invalid dates. 

S E E  

Tgettime. Tsettime. Gettime. Settime.  ttunpk, ttpack, time 

C A V E AT S  

Under TOS 1 .0 Tsetdate does not inform the BIOS o f  the date change, hence 
it  does not change the IKBD clock or any battery-backed clock. 
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ITgett ime ,  Tsett ime $Zc , .$'LV Get/Set GEMoos time I 
Class: GEMDOS Category: Date and Time 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

t i m e = T g e t t i m e O ;  
e r r o r  = T s e t t i m e ( t i m e ) ;  

l o n g  e r r o r ;  
u n s i g n e d  s h o r t  t i m e ;  

D E S C R I P T I O N  

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

Tgettlme returns the current time in G EMDOS format. This is packed as 
follows: 

Bits Contents 

00-04 Second/2 (0 to 29) 

05-10 Minute (0 to 59) 

1 1-15 Hour (0 to 23) 

The associated function Tsett lme sets the current time to the packed time 
which is its parameter. 

R E T U R N S  

Tgettlme returns the current packed time, whilst Tsettlme returns 0 for valid 
times or an error code for obviously invalid times. 

S E E  

Tgetdate . Tsetdate. Gettime. Settime. ttunpk, ttpack .  time 

C A V E AT S  

Under TOS 1 .0 Tsettlme does not inform the BIOS o f  the time change, hence it 
does not change the IKBD clock or any battery-backed clock. 
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Is BIOS Library 
This section describes the BIOS library supplied with the Lattice C compiler. To 
access the facilities of the BIOS you should #Include the file osblnd .h  into 
your program. 

The BIOS provides the low level console and disk manipulation functions for 
GEMDOS. In general you should have no need to call this level of the OS as it  
provides facilities which are not always compatible with GEMDOS. Note that 
the exception to this is when using the serial port, for which the BIOS should 
always be used due to problems in GEMDOS. 

Like GEMDOS the BIOS uses a consistent set of prefixes for its naming, these 
a re :  

Prefix Function 

Bcon Direct access to character device input/ output. 

Drv Disk management. 

Get System parameter block inquiry. 

Kb Low level keyboard driver information. 

M ed Media inquiry functions. 

L R Device logical sector access. 

s System inquiry and manipulation. 

T Time and date functions. 

All functions in the BIOS library are available either through the original Atari 
macro based definitions or through the inline code capability of the Lattice C 
compiler. Using this facility will greatly reduce the overheads compared with 
the old 'stub' based method. 
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IBcon i n  Read a character from a device I 
Class: BIOS Category: Console and Port I/0 

SY N O P S I S  

" i n c l u d e  < o s b i n d . h > 

x = B c o n i n ( d e v > ;  

l o n g  x ;  
s h o r t  d e v ;  

D E S C R I P T I O N  

c h a r a c t e r  o b t a i n e d  
d e v i c e  t o  g e t  c h a r a c t e r  f r o m  

The Bconln function reads (without echoing) a character from the specified 
device. The legal values are: 

Value Meaning 

0 Parallel printer port 

1 Auxiliary device (the RS232 port) 

2 Console device 

3 MIDI port 

For the console (device 2) Bconln returns the scancode in the low byte of the 
upper word, and the ASCII character in the low byte of the low word. This 
gives the format: 

bits 31-24 

Shift key status 

bits 23-16 

Keyboard scan 
code 

bits 15-8 1 

0 

bits 7-0 

ASCII value of 
character 

Note that the shift key status is only returned if  bit 3 in the system variable 
conterm ( the character at  Ox484) is set. This defaults to off. 

The non-ASCII keys (e.g. the function and cursor keys) return 0 for the ASCII 
value, so tha t the scan code is used to decipher them. The shift key status gives 
the state of the keyboard modifiers (Shift, Ctrl, Alt etc.) and are as described 
under the BIOS function Kbshift. 

R E T U R N S  

As noted above. 
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S E E  

Bconstat. Cconin, Cauxin 

C A V E AT S  

The conterm variable i s  a system global s o  either all processes o r  n o  processes 
get the shift key state. 

E XA M P L E  

I *  
* d i s p l a y  k e y - p r e s s e s  a s  t h e y  o c c u r  
* I  

# i n c l u d e  < o s b i n d . h > 

i n t  o c o n t e r m ; 

i n t c o n s e t ( v o i d )  
{ 

} 

o c o n t e r m = * ( c h a r  * ) 0 x 4 8 4 ;  
* ( c h a r  * ) 0 x 4 8 4 1 = 1 < < 3 ; 

i n t c o n u n s e t < v o i d )  
{ 

* < c h a r * ) 0 x 4 8 4 = o c o n t e r m ; 
} 

i n t m a i n ( v o i d )  
{ 

c o n s t  c h a r  * u n s h i f t ;  

u n s h i f t = * K e y t b l ( - 1 , - 1 , - 1 ) ;  
S u p e x e c ( c o n s e t ) ;  I *  s e t  t h e  s h i f t k e y  b i t * I  

} 

f o r  < ; ; )  
{ 

} 

l o n g  x ;  

x = B c o n i n ( 2 ) ;  I *  g e t  k e y  c o d e  * I  
I *  s h i f t - s h i f t - c t r l - a l t  e n d s  * I  
i f  < < x & O x 0 f 0 0 0 0 0 0 ) = = 0 x 0 f 0 0 0 0 0 0 ) 

b r e a k. ;  
p r i n t f ( " A S C I I  c o d e = X l d ; S c a n  c o d e = % l d ; S h i f t = % L d \ n " ,  

x & O x f f ,  ( x > > 1 6 ) & 0 x f f ,  < x > > 2 4 ) & 0 x f f ) ;  
I *  l o o k.  u p  k e y  L e g e n d  i n  k e y b o a r d  t a b l e  * /  
p r i n t f ( " K e y  L e g e n d = ' % c ' \ n " , u n s h i f t [ ( x > > 1 6 ) & 0 x f f J ) ;  

S u p e x e c < c o n u n s e t ) ;  I *  r e s e t  s h i f t  k e y  b i t * I  
r e t u r n  0 ;  
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IBconout Write a character to a device I 
Class: BIOS Category: Console and Port I/0 

SYNOPSIS 

# i n c l u d e  < o s b i n d . h > 

e r r o r = B c o n o u t < d e v , c l ;  

l o n g  e r r o r ; 
s h o r t  d e v ;  
s h o r t  c ;  

DESC R I PTIO N  

e r r o r  s t a t u s  
d e v i c e t o  s e n d  c h a r a c t e r  t o  
c h a r a c t e r  t o  s e n d  t o  d e v i c e 

The Bconout function writes the character c to the specified device. The legal 
device values (dev) are: 

Value Meaning 

0 Parallel printer port 

1 Auxiliary device (the RS232 port) 

2 Console device 

3 MIDI port 

4 Keyboard port (IKBD) 

5 Raw screen device 

RETU R N S  

For output to the printer, RS232, MIDI and IKBD devices, the function returns 
0 to indicate failure or non-zero on success. 

SEE 

Bcostat. Cconout, Cauxout, Cprnout 
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IBconstat  Return device input status I 
Class: BIOS Category: Console and Port I/0 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

s t a t u s = B c o n s t a t ( d e v > ;  

i n p u t  s t a t u s  l o n g  s t a t u s ;  
s h o r t  d e v ;  d e v i c e  t o  i n t e r r o g a t e  

D E S C R I PT I O N  

Bconstat obtains the input status of a character device. The parameter dev 
gives the device for which you want to  know the status. The legal values are: 

Value Meaning 

0 Parallel printer port 

1 Auxiliary device (the RS232 port) 

2 Console device 

3 MIDI port 

R E T U R N S  

The value returned in status is 0 if no characters are available, or -1 if at least 
one character is available. 

S E E  

Bconin, Cconis. Cauxis 
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Bcostat Check character device output status 

Class: BIOS Category: Console and Port I/0 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

s t a t u s = B c o s t a t < d e v ) ;  

l o n g  s t a t u s ;  
s h o r t  d e v ;  

D E S C R I P T I O N  

o u t p u t  s t a t u s  
d e v i c e  t o  c h e c k  s t a t u s  o f  

The Bcostat function checks the output status of the specified device. The legal 
device values (dev) are: 

Value Meaning 

0 Parallel printer port 

1 Auxiliary device (the RS232 port) 

2 Console device 

3 MIDI port 

4 Keyboard port (IKBD) 

5 Raw screen device 

R E T U R N S  

The function returns 0 to indicate that the device is not ready to receive, or 
non-zero to indicate that a character may be sent without waiting. 

S E E  

Bconout. Cconos. Cauxos. Cprnos 
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D rvmap 
Class: BIOS 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

b m a p = O r v m a p < > ; 

u n s i g n e d  l o n g  b m a p ;  

D E S C R I P T I O N  

Return bitmap of mounted drives 

Category: Device 1/0 

b i t m a p  o f  m o u n t e d  d r i v e s  

The Drvmap function returns a bit map of drives mounted (i.e. available) on 
the system. Each bit represents a single d rive which exists i f  set. Bit 0 
corresponds to drive A, bit 1 to drive B etc. 

Note that on a system with only a single floppy both bits 0 and 1 will be set, 
and 'virtual-disking' will be used to provide both devices. 

R E T U R N S  

The bitmap of mounted drives. Note that it  is up to device drivers to update the 
system global _drvblts if they are to be recognised by the system. 

S E E  

Dsetdrv 

E XA M P L E  

I *  
* L i s t  t h e  m o u n t e d  d r i v e s  
* I  

# i n c l u d e  < o s b i n d . h > 
# i n c l u d e  < s t d i o . h > 

i n t m a i n < v o i d )  
{ 

u n s i g n e d  l o n g  b m a p ;  
i n  t i ;  

b m a p = O r v m a p < > ;  I *  f e t c h  t h e  b i t m a p  * I  
I *  s c a n  o v e r  t h e  b i t s  * I  
I *  c h e c k  a b i t * I  

f o r  < i = 0 ;  i < 3 2 ;  i + + )  
i f  ( b m a p & 1 < < i > 

p r i n t f ( " O r i v e X c : 
r e t u r n  0 ;  

i s  m o u n t e d \ n " , i + ' A ' ) ; 

} 
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Getbp b  Get BIOS parameter block for a device 

Class: BIOS Category: Device 1/0 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

b p b = G e t b p b ( d e v > ;  

v o l a t i l e  v o i d * b p b ;  
s h o r t  d e v ;  

p o i n t e r  t o  d e v i c e  B P B  
d e v i c e  t o  o b t a i n  B P B f o r  

D E S C R I PT I O N 

Getbpb returns a pointer to the BIOS parameter block for the requested 
device dev. bpb points to structure of the form: 

t y p e d e f  s t r u c t  
{ 

s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  

} B P B ;  

r e c s i z ;  
c l s i z ; 
c l s i z b ;  
r d l e n ;  
f s i z ;  
f a t r e c ;  
d a t r e c ;  
n u m c l ;  
b f l a g s ;  

b y t e s  p e r s e c t o r  
s e c t o r s  p e r  c l u s t e r  
b y t e s  p e r  c l u s t e r  
l e n g t h  i n  s e c t o r s  o f  r o o t  d i r e c t o r y  
s e c t o r s  p e r  F A T  
r e c o r d  n u m b e r  o f  s t a r t  o f  s e c o n d  F A T  
r e c o r d  n u m b e r  o f  s t a r t  o f  d a t a  
c l u s t e r s  p e r  d i s k  
b i t 0 = = 1  - 1 6  b i t F A T ,  e l s e  1 2  b i t  

Note that calling this function causes the d river to update the media-changed 
flag to 'not changed' for the device. If the device has changed and GEMDOS 
has not noticed then data may be damaged on the device. The function 
_m edlach should be used to force GEMDOS to recognise a media change 
prior to calling this function. 

R E T U R N S  

The function returns a pointer to the BIOS parameter block for the device 
requested or NULL if the BPB could not be obtained (e.g. trying to get the BPB 
of an unknown device). 

S E E  

m e d i a c h  

C A V E ATS 

I f  a media change i s  not forced via _mediach prior t o  calling this function, 
data loss is almost certa in to occur as GEMDOS's data caches may become 
invalid. 
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IGet m p b  
Class: BIOS 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

G e t m p b ( m p b ) ;  

Size machine memory I 
Category: Memory Allocation 

v o i d  * m p b ;  p o i n t e r  t o  p r o t o t y p e  m p b  

D E S C R I PT I O N  

Getmpb is used during the GEMOOS startup sequence to size the GEMDOS 
free memory. m p b  points to a memory parameter block structure which is 
filled in by the call. An MPB has the form: 

t y p e d e f s t r u c t  m d  
{ 

s t r u c t m d * m_ l i n k ;  
v o i d  * m  s t a r t · 
l o n  g m_ T e n  g t h ; 
B A S E P A G E  * m_ o w n ;  

} M D ;  

t y p e d e f  s t r u c t  m p b  
{ 

M D  * m p_m f l ;  
M D  * m p_m a l ;  
M D  * m p_ r o v e r ;  

} M P B ;  

n e x t  M D  
s t a r t  o f  b l o c k  
b y t e s  i n  b l o c k  
o w n e r ' s  b a s e p a g e  

f r e e  l i s t 
a l l o c a t e d l i s t 
r o v i n g  p t r  

Note that this function is called very early on in the G EMDOS startup 
sequence and is not useful subsequently, there are no occasions when its use is 
legal or desirable by a users program. 

S E E  

Malice 
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Kbsh i ft 
Class: BIOS 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

s t a t e = K b s h i f t ( m o d e > ;  

Find state of keyboard 'shift' keys 

Category: Console and Port 1/0 

l o n g  s t a t e ;  
s h o r t  m o d e ;  

o l d  k e y b o a r d  s t a t e  
n e w  s t a t e  f o r  k e y b o a r d  

D E S C R I P T I O N  

The Kbshlft function returns allows the user to read or change the state of the 
keyboard 'shift' keys. The parameter dev gives the new state into which the 
keys are to be placed. The bits and their meanings are: 

Bit Meaning (when set) 

0 Right shift key down 

1 Left shift key down 

2 Ctrl key down 

3 Alt key down 

4 Caps-lock engaged 

5 Clr /Home key down 

6 Insert key down 

If dev is set to -1 then the keyboard state is not changed and the the current 
state is returned. 

Note that bits 5 and 6 are not the left and right mouse bu ttons as inferred by 
some documentation; they are, however, the keyboard equivalents. 

R E T U R N S  

Kbshift returns the old state of the keyboard shift bits. 
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E XA M P L E  

I *  
* F o r c e  C a p s - L o c k  o n  
* I  

# i n c l u d e  < o s b i n d . h > 
# i n c l u d e  < s t d i o . h > 

i n t m a i n C v o i d )  
{ 

} 

l o n g  s t a t e ;  
c h a r  b u H S O J ;  

s t a t e = K b s h i f t ( 1 < < 4 > ;  
w h i l e  ( ! f e o f ( s t d i n ) )  

g e t s < b u f > ;  
K b s h i f t ( s t a t e > ;  
r e t u r n  0 ;  

I *  c a p s  o n ,  s a v e  o l d  
I *  w a i t  f o r  a c t r l - Z  
I *  t y p e  s o m e t h i n g t o  
I *  r e s t o r e  o l d  s t a t e  

BIOS Library Lattice C 5 

s t a t e  * I  
* I  
t e s t  * I  
* I  
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!Med iach 
Class: BIOS 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

s t a t u s = M e d i a c h C d e v l ;  

c h a n g e d  s t a t u s  

Return media change status I 
Category: Device I/0 

l o n g  e r r o r ;  
s h o r t  d e v ;  d e v i c e  t o  o b t a i n  s t a t u s  o f  

D E S C R I P T I O N  

The Medlach function returns the 'media-change' status of the device specified 
by d e v .  This function is used by GEMDOS to detect media changes on 
removable media (e.g. floppy disks). 

Note that if the BIOS detects a definite media-change, before GEMDOS has 
cleared it (via Getbpb), then it will issue a media changed error (E_CHNG). 

R E T U R N S  

The function returns a value of 0, 1 or 2 in status representing the situations: 

Value Meaning 

0 Media definitely has not changed 

1 Media might have changed 

2 Media definitely has changed 

S E E  

Getbpb, _mediach 

Page 308 Lattice C 5 BIOS Library 



Rwabs, Lrwabs Read/Write logical sectors o n  a device 

Class: BIOS Category: Device 1/0 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h >  

e r r o r = R w a b s ( m o d e , b u f , c o u n t , r e c n o , d e v > ;  
e r r o r = L r w a b s ( m o d e , b u f , c o u n t , d e v , l r e c > ;  

l o n g  
s h o r t  
v o i d  
s h o r t  
s h o r t  
s h o r t  
l o n g  

e r r o r ;  
m o d e ;  

* b u f ;  
c o u n t ;  
r e c n o ;  
d e v ;  

l r e c ;  

D E S C R I P T I O N  

e r r o r  s t a t u s  
r / w  m o d e  t o  u s e  
p o i n t e r  t o  b u f f e r  
n u m b e r o f  s e c t o r s  t o  t r a n s f e r  
l o g i c a l  s e c t o r  t o  s t a r t  a t  
d e v i c e t o  u s e  
l o n g  l o g i  e a  l s e c t o r  t o  s t a r t  a t  

The Rwabs and Lrwabs functions are used to read and write sectors to and 
from a 'block' device. The mode parameter has bits which specify the way the 
opera tion will occur. Note that all devices do not support all bits. The bits 
currently used are: 

Bit Meaning 

0 
--

Write/ Read i.e. write when bit is set. 

1 If set then do not affect the media change status, or check it. 

2 Disable retry when set. 

3 If set do not transla te logical sectors to physical sectors (i.e. 
recno gives a physical rather than a logical sector number) . 

The operation is performed into a buffer pointed to by buf, which must be large 
enough for the operation. In logical mode it must be at least count  * the 
logical sector size, whilst in physical mode it must be count * 512 .  Note that 
buf need not be word aligned but for reasons of efficiency it should in general 
be aligned in that way. 

The count parameter specifies how many sectors will be transferred, and dev 
specifies which device the transfer is to occur on. 

recno gives the first sector (logical or physical) to read/write from. If this 
parameter is larger than 32767 then the long Rwabs form Lrwabs should be 
used, where lrec has the same meaning as recno. 
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R E T U R N S  

The functions return 0 on success or a negative error code on failure. Note that 
as a result of processing this function the critical error handler (etv_crltlc) may 
be called. 

S E E  

Floprd . Flopwr 

C A V E A T S  

Bits 2 and 3 i n  the mode parameter are rarely supported. Also the long Rwabs 
form, Lrwabs, was only introduced with Atari's AHDI 3.0. 
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ISetexc Set exception vector j 
Class: BIOS Category: Vector Handling 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

o l d = S e t e x c ( n u m , v e c > ;  

v o i d  < * o l d > ; < >  
s h o r t  n u m ;  
v o i d < * v e c > < > ;  

D E S C R I P T I O N  

o l d  v e c t o r  e n t r y  
v e c t o r  n u m b e r  t o  c h a n g e  
n e w  e x c e p t i o n h a n d l e r  

The Setexc function is used to modify a system exception vector. num gives 
the number of the vector to modify.  The following values are currently 
allowed: 

Value Vector 

0-0xff Standard 68000 exception vectors. 

Ox lOO System timer vector (etv_timer). 

Ox101 Critical error handler (etv_critic). 

Ox102 Process terminate handler (etv_term). 

Ox1 03-0x107 Reserved. 

The new vector is given in vec. If it has the value (void ·)-1 then the current 
vector is not changed and the value simply returned. 

R E T U R N S  

The functions returns the old value of the exception handler. Note that you 
must remove all exception handlers prior to your process termina ting. 
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Tickca l Get system timer 'tick' interval 

Class: BIOS Category: Date and Time 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h >  

t i c k = T i c k c a l ( ) ;  

l o n g  t i c k ;  s y s t e m t i c k i n t e r v a l 

D E S C R I P T I O N  

Tlckcal returns the system timer calibration value in milliseconds. This is the 
value passed to etv_tlmer as a parameter. For current systems it has the value 
50. 

R E T U R N S  

As noted above. 
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16 XBIOS Library 
This section describes the XBIOS library supplied with the Lattice C compiler. 
To access the facilities of the XBIOS you should #Include the file osblnd .h  
into your program. 

The XBIOS provides the very lowest level of access in the operating system to 
the hardware. In general there are very few occasions when calling it is 
justified from a user program, and to do so, usefully, low level documentation 
on the hardware is required. 

Unlike other parts of the OS the XBIOS has little naming consistency in its 
functions. 

All functions in the XBIOS library are available either through the original 
Atari macro based definitions or through the inline code capability of the 
La ttice C compiler. Using this facility will greatly reduce the overheads 
compared with the old 'stub' based method. 
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Bioskeys 
Class: XBIOS 

SYNOPSIS 

# i n c l u d e  < o s b i n d . h >  

B i o s k e y s ( ) ;  

DESC R I PTION 

Reset keyboard translation tables 

Category: Keyboard Configuration 

Bloskeys is used to res tore the default power-up setting of the keyboard 
translation tables . This will normally only be required if  they have been 
changed via Keytbl . 

SEE 

Keytbl 
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IB l i tmode Get/Set blitter configuration I 
Class: XBIOS Category: Graphics Configuration 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

o l d = B l i t m o d e < m o d e > ;  

s h o r t  o l d ;  
s h o r t  m o d e ;  

D E S C R I PT I O N  

o l d  b l i t t e r  c o n f i g u r a t i o n 
n e w  b l  i t t e r  m o d e  

B l l tm od e  i s  used to detect the presence and alter the configura tion o f  a 
hardware blitter. Currently only a single bit in mode is allocated, with bit 0 
being set to enable the hardware blitter, or 0 to disable. Alternatively the value 
-1 may be used to obtain the current blitter status. 

The old configuration is returned in old and has two bits of use: 

Bit Meaning when set 

0 Perform blits in hardware 

1 Hardware blitter is available 

R E T U R N S  

As noted above. 

E XA M P L E  

I *  
* d e t e c t  t h e  p r e s e n c e  o f  a b l i t t e r  a n d  e n a b l e  i t  
* I  

# i n c l u d e  < o s b i n d . h > 
# i n c l u d e  < s t d i o . h > 

i n t m a i n ( v o i d )  
{ 

s h o r t  o l d = B l i t m o d e < - 1 > ;  

} 

i f  < o l d & 2 >  
{ 

} 

B l i  t m o d e < o l d  1 1  > ;  
p r i n t f < " B l i t t e r  e n a b l e d \ n " > ;  

e l s e 
p r i n t f ( " S o r r y  n o  b l i t t e r \ n " > ;  

r e t u r n  0 ;  
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ICursconf 
Class: XBIOS 

SYNOPSIS 

# i n c l u d e  < o s b i n d . h > 

o l d = C u r s c o n f ( f u n c t i o n , r a t e > ;  

Configure VT52 cursor I 
Category: Graphics Configuration 

s h o r t  
s h o r t  
s h o r t  

o l d ;  
f u n c t i o n ;  
r a t e ;  

o l d  c u r s o r  f l a s h  r a t e  
c u r s o r  p a r a m e t e r  t o  c h a n g e  
n e w  f l a s h  r a t e  

DESCRIPTION 

Cursconf is  used to configure the VT52 cursor. function should have a value 
giving the parameter you wish to change: 

Value Meaning 

0 Hide cursor. 

1 Show cursor. 

2 Enable blinking. 

3 Disable blinking. 

4 Set blink rate to rate.  

5 Return current blink rate. 

The blink rate (for mode 4 and 5) is specified in half-frame rates, i.e. 70Hz for 
mono, 50/60Hz for colour. 

RETU RNS 

For modes 0-4 the return value has no  meaning. In mode 5 the current cursor 
blink rate is returned . 

CAV EATS 

There is no way of obtaining the current blink or hide status of the cursor. 
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IDosou n d  Initialise sound Dcemon I 
Class: XBIOS Category: Sound Functions 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

D o s o u n d < c m d > ;  

c o n s t  c h a r  * c m d ;  p o i n t e r  t o  c o m m a n d  s t r e a m  

D E S C R I P T I O N  

Dosound is used to start a new sound sequence through the sound dcemon. 
c m d  should point to a byte stream consisting of commands for the dcemon 
consisting (in general) of one byte opcode and one byte operand pairs. 

Commands 0-15 select a register, the following byte is then loaded into that 
register. 

Command Ox80 stores the next byte into a temporary register for use by 
command Ox8 1 .  

Command Ox81 takes three parameters . The first i s  a register t o  load with the 
value in the temporary register, the second a signed value to add to the 
temporary register and the third the final value of the temporary register. The 
value of the temporary register is then stored into the register mentioned and 
modified by the increment until the termination condition is reached. 

The final command is Ox82 (in fact any value �Ox82) which has an argument 
which specifies the number of ticks (50Hz) until the next command should be 
executed, or the special value 0 to terminate processing. 

S E E  

Giaccess 

C A V E A T S  

This i s  a n  interrupt driven routine s o  you should not use an au tomatic array to 
hold the dcemon commands. 
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!F i opfmt Format a track on a floppy disk I 
Class: XBIOS Category: Floppy Disk I/0 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

e r r = F l o p f m t C b u f , s k e w , d e v , s p t , t r a c k , s i d e ,  
i n t l v , m a g i c , v i r g i n > ;  

s h o r t  e r r ;  
v o i d  * b u f ;  
s h o r t  * s k e w ;  
s h o r t  d e v ;  
s h o r t  s p t ;  
s h o r t  t r a c k ;  
s h o r t  s i d e ;  
s h o r t  i n t l v ;  
l o n g  m a g i c ; 
s h o r t  v i r g i n ; 

D E S C R I P T I O N  

e r r o r  s t a t u s  
p o i n t e r  t o  w o r d  a l i g n e d  b u f f e r  
p o i n t e r  t o  s k e w  t a b l e  
d e v i c e t o  r e a d  f r o m 
s e c t o r  t o  r e a d  
t r a c k  t o  r e a d  f r o m  
s i d e t o  r e a d  f r o m  
s e c t o r  i n t e r l e a v e  f a c t o r  
O x 8 7 6 5 4 3 2 1  
u n i n i  t i a l i s e d  s e c t o r  v a l u e  

F loptmt is used to format a track on a floppy disk. but is used to build up an 
exact image of the track and should point to a buffer of 8Kbytes. The track 
formatted is track on drive dev, with spt sectors per track on side side. 

magic must be the value Ox87654321; this is used to ensure that formats are 
less likely to occur by accident. virgin is a value which is placed in the new 
sectors. Typically this value is Oxe5e5; note that it may not be a value which has 
the high nybble of either byte set (e.g. OxfOfO is illegal) as these would be 
interpreted as commands to the FDC. 

The lntlv parameter gives the interleave which is to be used when creating the 
sectors, typically this will be 1 giving consecutively sectors. If it  has the special 
value -1 then the parameter skew is used and should point to an array of spt 
shorts giving the required layout of sectors (e.g. 1,6,2,7,3,8,4,9,5 for spt==9) . 

F loptmt returns in but a word list of sectors which failed during the verify 
phase. Note that these are not necessarily in numerical order and are 0 
terminated. If no sectors failed then *(short *)but==O; 

Calling this function causes the device to enter a 'media definitely changed' 
state which will be indicated at the next Rwabs or Medlach call. 

R E T U R N S  

F loptmt returns 0 if the track was successfully formatted, or a negative error 
code if an error occurred. 
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S E E  

Floprd. Flopwr, Flopver, Floprate, Rwabs 

C A V E AT S  

The skew parameter i s  only supported o n  TOS 1 .2 and above. It  i s  ignored on 
TOS 1 .0 .  

E XA M P L E  

I *  
* F o r m a t a s i n g l e - s i d e d  f l o p p y  w i t h  n - s e c t o r  s k e w i n g  
* I  

# i n c l u d e  
# i n c l u d e  
# i n c l u d e  

< o s b i n d . h >  
< s t d i o . h > 
< s t r i n g . h > 

i n t m a i n < v o i d )  
{ 

s t a t i c  c h a r  b u H 8 1 9 2 J ;  
i n t  t r k ; 
s h o r t  s k e w [ J = < 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 } ;  
i n t  n = 2 ;  

} 

f o r  ( t r k = O ;  t r k < 8 0 ;  t r k + + )  
{ 

} 

p r i n t f ( " \ r F o r m a t t i n g t r a c k  % 0 2 d " , t r k ) ;  
i f  ( F l o p f m t ( b u f , & s k e w C 8 - ( t r k * n % 9 ) J , 0 , 9 , t r k , O ,  

- 1 , 0 x 8 7 6 5 4 3 2 1 , 0 x e 5 e 5 ) )  
p r i n t f ( " \ n E r r o r  o n  t r a c k  % 0 2 d \ n "" , t r k > ;  

I *  z e r o t h e  b u f f e r  * I  
m e m s e t ( b u f , 0 , 9 * 5 1 2 ) ;  

I *  i n i t i a l i s e F A T  a n d  d i r e c t o r y * I  
F l o p w r < b u f , O L , 0 , 1 , 0 , 0 , 9 > ;  
F l o p w r ( b u f , O L , 0 , 1 , 1 , 0 , 9 ) ;  

I *  b u i l d a b o o t  s e c t o r  * I  
P r o t o b t < b u f , O x 0 1 0 0 0 0 0 0 L , 2 , 0 > ;  

I *  a n d  w r i t e  i t  o u t  * I  
F l o p w r < b u f , O L , 0 , 1 , 0 , 0 , 1 > ;  
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IF i op rate Set floppy disk step rate I 
Class: XBIOS Category: Floppy Disk I/0 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

o l d = F l o p r a t e ( d e v , r a t e > ;  

s h o r t  o l d ; 
s h o r t  d e v ;  
s h o r t  r a t e ;  

D E S C R I P T I O N  

o l d  s t e p  r a t e  
d e v i c e  t o  c h a n g e  r a t e  f o r  
n e w  s t e p  r a t e  

Floprate is used to change the track-to-track stepping rate of the floppy disk 
controller for each drive. The device to change the rate of is passed in dev, and 
the new rate in rate. rate has the values: 

Value Seek rate 

0 6ms 

1 12ms 

2 2ms 

3 3ms 

Note that to simply inquire the seek rate the value -1 may be used for rate. 

R E T U R N S  

The old seek rate for the specified drive is returned in old. 

C A V E A TS 

This function is only available on TOS 1 .4 and above, for earlier versions the 
system variable seekrate should be used instead, bu t, unlike F loprate, does 
not allow different seek rates on each of the drives. 
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IF iop rd Read sectors from a floppy disk I 
Class: XBIOS Category: Floppy Disk 1/0 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

e r r = F l o p r d C b u f , j u n k , d e v , s e c t , t r a c k , s i d e , c n t > ;  

s h o r t  e r r ;  
v o i d  * b u t ;  
l o n g  j u n k ;  
s h o r t  d e v ;  
s h o r t  s e c t ;  
s h o r t  t r a c k ;  
s h o r t  s i d e ;  
s h o r t  c n t ;  

D E S C R I PT I O N  

e r r o r  s t a t u s  
p o i n t e r  t o  w o r d  a l i g n e d  b u f f e r  
u n u s e d  l o n g w o r d  
d e v i c e  t o  r e a d  f r o m  
f i r s t  s e c t o r  t o  r e a d  
t r a c k  t o  r e a d  f r o m 
s i d e  t o  r e a d  f r o m  
n u m b e r o f  s e c t o r s  t o  r e a d  

F loprd is used to read one or more sectors from a floppy disk. cnt sectors are 
read from device dev (0 or 1 indicating drive A or B), starting at sector sect on 
track track, side side into a buffer at but. junk is not currently used and should 
have the value OL for future compatibility. 

Note tha t this function will only read consecutive physical sectors within a 
track and the Rwabs function should be used to obtain logical sectors. 

R E T U R N S  

Floprd returns 0 if the required number of sectors were successfully read, or a 
negative error code if an error occurred. 

S E E  

Flopwr. Flopfmt. Flopver. Floprate . Rwabs 
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IF iopver Verify sectors on a floppy disk I 
Class: XBIOS Category: Floppy Disk I/0 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

e r r = F l o p v e r < b u f , j u n k , d e v , s e c t , t r a c k , s i d e , c n t > ;  

s h o r t  e r r ;  
v o i d  * b u f ;  
L o n g  j u n k ;  
s h o r t  d e v ;  
s h o r t  s e c t ;  
s h o r t  t r a c k ;  
s h o r t  s i d e ;  
s h o r t  c n t ;  

D E S C R I P T I O N  

e r r o r  s t a t u s  
p o i n t e r  t o  1 K  w o r d  a l i g n e d  b u f f e r  
u n u s e d  L o n g w o r d  
d e v i c e  t o  v e r i f y o n  
f i r s t  s e c t o r  t o  v e r i f y  
t r a c k  t o  v e r i f y  
s i d e t o  v e r i f y 
n u m b e r o f  s e c t o r s  t o  v e r i f y  

Flopver is used to verify one or more sectors on a floppy disk. cnt sectors are 
verified on device dev (0 or 1 indicating drive A or B), starting at sector sect 
on track track, side side using the 1K buffer but. junk is not currently used and 
should have the value OL for future compa tibility. 

Flopver returns in but a word list of sectors which failed. Note that these are 
not necessarily in numerical order and are 0 terminated . If no sectors failed 
then *(short *)buf==O; 

R E T U R N S  

Flopver returns 0 if all sectors were verified successfully, or a negative error 
code if an error occurred. 

S E E  

Flopwr, Flopfmt, Floprd , Floprate, Rwabs 
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IF i opwr  
Class: XBIOS 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

Write sectors to a floppy disk I 
Category: Floppy Disk I/0 

e r r = F l o p w r C b u f , j u n k , d e v , s e c t , t r a c k , s i d e , c n t > ;  

s h o r t  
v o i d  
l o n g  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  

e r r ;  
* b u f ;  
j u n k ;  

d e v ;  
s e c t ;  
t r a c k ; 
s i d e ;  
c n t ;  

D E S C R I P T I O N  

e r r o r  s t a t u s  
p o i n t e r  t o  w o r d  a l i g n e d  b u f f e r  
u n u s e d  l o n g w o r d  
d e v i c e  t o  w r i t e  t o  
f i r s t  s e c t o r  t o  w r i t e  
t r a c k  t o  w r i t e  t o  
s i d e t o  w r i t e t o  
n u m b e r o f  s e c t o r s  t o  w r i t e  

F lopwr is used to write one or more sectors to a floppy disk. cnt sectors are 
written to device dev (0 or 1 indicating drive A or B), starting at sector sect on 
track track, side side from a buffer at buf. 

Note that this function will only write consecutive physical sectors and the 
function Rwabs should be used to write logical sectors. 

If this function is used to write to track 0, sector 1 then the device will enter a 
'media might have changed' state which will be indicated at the next Rwabs or 
Mediach call. 

R E T U R N S  

F l o pwr returns 0 if the requested sectors were successfully written, or a 
negative error code if an error occurred . 

S E E  

Floprd . Flopfmt , Flopver, Floprate, Rwabs 
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IGetrez Find current screen mode I 
Class: XBIOS Category: Graphics Configuration 

SYNOPSIS 

# i n c l u d e  < o s b i n d . h >  

r e s = G e t r e z < > ;  

s h o r t  r e s ;  

DESCRIPTION 

c u r r e n t  s c r e e n  m o d e  

Getrez returns a coded value for the current screen mode. The values currently 
returned in res are: 

Value Screen mode 

0 Low resolution (320x200x4) 

1 Medium resolution (640x200x2) 

2 High resolution (640x400x1 ) 

RETU RNS 

As noted above. 

SEE 

v_opnwk, Setscreen 

CAV EATS 

You should not use this function except as indicated under v_opnvwk. If you do 
rely on this function your application will, in general, not work on large screen 
monitors or on the extended screen modes of the Atari TT. 

If your applica tion needs to know the size of the screen, the number of 
bitplanes, or other mode speci fic information it should interrogate the AES, 
VDI or Line-A for the information rather than relying on hard-coded constants 
based on the result of this call. 
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IGettime, Sett ime 
Class: XBIOS 

SYNOPSIS 

# i n c l u d e  < o s b i n d . h > 

t i m e = G e t t i m e <  > ;  
S e t t i m e ( t i m e > ;  

l o n g  t i m e ;  

D ESCR I PTION 

Get/Set IKBD time I 
Category: Date and Time 

I K B D  t i m e  v a l u e 

Gettime and Settl m e  are used to manipulate the setting of the IKBD clock. 
The time is packed in the same way as GEMOOS viz: 

Bits Contents 

0-4 Second/2 (0 to 29) 

5-10 Minute (0 to 59) 

1 1 -15 Hour (0 to 23) 

1 6-20 Day (0 to 31 ) 

21 -24 Month (1 to 1 2) 

25-31 Year-1980 (0 to 127) 

For Settim e  the single parameter gives the packed time to which the IKBD 
clock is to be set. 

RETU RNS 

Gettime returns the packed IKBD time. 
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Giaccess 
Class: XBIOS 

SYNOPSIS 

# i n c l u d e  < o s b i n d . h >  

v a l = G i a c c e s s < d a t a , r e g ) ;  

Read/Write sound chip registers 

Category: Sound Functions 

s h o r t  v a l ;  
s h o r t  d a t a ;  
s h o r t  r e g ;  

v a l u e  o f  r e g i s t e r  

DESC R I PTION 

d a t a  t o  w r i t e i n t o  r e g i s t e r  
r e g i s t e r  t o  g e t / s e t  

The Glaccess function is used access the ST sound chip. The regis ter to 
consider is passed in reg and the new data value to be loaded passed in data. 
If reg has bit 7 clear (i.e. AN Ded with Ox7f) then the setting of the register is 
not changed and the current value returned. The legal values for reg are: 

0 Channel A frequency 
1 

2 Channel B frequency 
3 

4 Channel C frequency 
5 

6 Noise period 

7 Enable flags 

10 Channel A amplitude 

1 1  Channel B amplitude 

12  Channel C amplitude 

13 Envelope period 
1 4  

1 5  Envelope shape 

RETU RNS 

The function returns the new value o f  the register in vol . 
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l kbdws 
Class: XBIOS 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

I k b d w s ( c o u n t , b u f > ;  

s h o r t  c o u n t ;  
c o n s t  c h a r  * b u f ;  

D E S C R I PT I O N  

Write string to keyboard processor 

Category: IKBD 1/0 

n u m b e r o f  b y t e s  t o  w r i t e - 1  
p o i n t e r  t o  c h a r a c t e r s  t o  w r i t e  

The l kbdws function is used to write a string to the IKBD. count- 1  characters 
are written from a buffer at buf. 

S E E  

lorec, lnitmous 
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l n itmous Set mouse mode and packet handler 

Class: XBIOS Category: IKBD I/0 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

l n i t m o u s < m o d e , p a r a m , h a n d > ;  

s h o r t  
v o i d 
v o i d  

m o d e ;  
* p a r  a m ;  
< * h a n d ) ( v o i d > ;  

D E S C R I PT I O N  

n e w  m o u s e  m o d e  
m o u s e  m o d e  p a r a m e t e r  
m o u s e  p a c k e t  h a n d l e r  

b l o c k  

ln ltmous is used to change the way the mouse movements are interpreted by 
the system. The mouse is capable of operating in several modes, the value of 
mode sets which one is to be used: 

Value Meaning 

0 Disable mouse. 

1 Enable relative mouse mode, 
changes to the packet handler. 

i .e .  report the posi tion 

2 Enable absolute mouse mode, i .e .  always report an 
absolute mouse position to the packet handler. 

4 Enable mouse keycode mode, i .e.  never send motion 
packets, but pretend that a cursor key was pressed. 

If the mouse is being placed into relative or keycode mode, param should point 
to a structure of the form: 

s t r u c t  p a r a m  
{ 

c h a r  t o p m o d e ;  
c h a r  b u t t o n s ;  
c h a r  x p a r a m ;  
c h a r  y p a r a m ;  

} ; 

The topmode element can have two values; 0 indicates tha t Y=O occurs at the 
bottom of the screen; 1 indicates that Y=O occurs at the top of the screen. 

buttons allows the button reporting state to be changed. If bit 2 is set then the 
mouse bu ttons act like normal keys, otherwise they are reported as packets to 
the handler. Bits 0 and 1 (when set) cause the absolute mouse position to be 
reported on pressing and/or on releasing a mouse button respectively. 

Page 328 Lattice C 5 XBIOS Library 



xparam and yparam change the way the X and Y position information is 
reported. They have different meanings for each of the three mouse modes: 

Mode Meaning 

Relative Mouse threshold, the number of mouse 'clicks' 
between relative position reports. 

Absolute Mouse scaling factor, the number of 'clicks' to give 
a single step in the absolute position. 

Key code Mouse delta factor, the number of 'clicks' before 
reporting a left/right/up/down cursor motion. 

In mouse absolute mode the param structure is extended so that it has the 
form: 

s t r u c t  
{ 

} . ' 

c h a r  
c h a r  
c h a r  
c h a r  
s h o r t  
s h o r t  
s h o r t  
s h o r t  

p a r a m  

t o p m o d e ;  
b u t t o n s ;  
x p a r a m ;  
y p a r a m ;  

x m a x ;  
y m a x ;  
x i n i t i a l ;  
y i n i t i a l ;  

xmax and ymax specify the maximum X and Y positions that the mouse may be 
a llowed to move to, whilst xlnlt lal and ylnltal give the position at which the 
mouse should be placed. 

hand points to a mouse packet handler which will be called when mouse 
packets become available. Note tha t in keycode mode you need not supply a 
handler. 

S E E  

l kbdws. Kbdvbose 

C A V E AT S  

I f  you are using the AES or VDI then changing the mode of the mouse from the 
relative mode required for their operation will stop them from functioning 
correctly. 
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l l orec 
Class: XBIOS 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

b a s e = I o r e c C d e v > ;  

v o i d  * b a s e ;  
s h o r t  d e v ;  

D E S C R I PT I O N  

Find serial device I/0 structure I 
Category: MFP Configuration 

b a s e  o f  I / 0 r e c o r d  
s e r i a l  d e v i c e  

lo rec is used to obtain the base of the system data structure for one of the 
serial devices. The parameter dev gives the device: 

Value Device 

0 RS-232 

1 Keyboard 

2 MIDI 

The structure returned has the form: 

s t r u c t  i o r e c  
{ 

c h a r  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  

} ; 

* i b u f ;  
i b u f s i z ;  
i b u f h d ;  
i b u f t l ;  
i b u f l o w ;  
i b u f h i ;  

p o i n t e r  t o  b u f f e r  
s i z e o f  b u f f e r  
h e a d  i n d e x  
t a i l  i n d e x  
L o w - w a t e r  m a r k  
h i g h - w a t e r  m a r k  

If  the structure requested was the for the RS-232 port then a second structure 
follows the first giving the RS-232 output buffer structure. 

S E E  

Midiws. Bconout. Bcostat. Bconin , Bconstat. Rsconf 
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IJenabint ,  Jd is int Enable/Disable 68901 interrupt I 
Class: XBIOS Category: MFP Configuration 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

J d i s i n t ( i n t n o l ;  d i s a b l e  M F P  i n t e r r u p t  
J e n a b i n t ( i n t n o l ;  e n a b l e  M F P  i n t e r r u p t  

s h o r t  i n t n o ;  i n t e r r u p t  t o  m a n i p u l a t e  

D E S C R I PT I O N  

The Jenablnt and Jdlslnt functions enable and disable respectively interrupt 
intno on the 68901 . This function is most often with Mfplnt to enable or disable 
interrupts after changing the handler. The values for lntno are as described 
under Mfplnt. 

S E E  

Mfpint 
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Kbdvbase Obtain system IKBD/ MIDI d ispatch handler 

Class: XBIOS Category: IKBD/MIDI I/0 

SYNOPSIS 

# i n c l u d e  < o s b i n d . h > 

b a s e = K b d v b a s e < l ;  

v o i d  < * v o l a t i l e * b a s e l ( v o i d l ;  p o i n t e r  t o  s t r u c t u r e  

D ESC R I PTION 

The Kbdvbase function obtains a pointer to  the system structure used for 
dispa tching MFP ACIA interrupts, so that you may patch into these if you wish. 
The Kbdvbase structure has the form: 

s t r u c t  k b d v e c s  
{ 

v o i d 
v o i d 
v o i d 
v o i d 
v o i d  
v o i d  
v o i d  
v o i d  
v o i d 
c h a r  

} ; 

< * m i d i v e c l ( v o i d l ;  
< * v k b d e r r l < v o i d l ;  
( * v m i d e r r l ( v o i d l ;  
< * s t a t v e c l ( v o i d l ;  
< * m o u s e v e c ) ( v o i d l ;  
< * c l o c k v e c l < v o i d l ;  
( * j o y v e c l ( v o i d l ;  
( * m i d i s y s l < v o i d l ;  
( * i k b d s y s l ( v o i d l ;  
i k b d s t a t e ;  

M I D I - i n p u t  
k e y b o a r d  e r r o r  
M I D I  e r r o r  
I K B D  s t a t u s  p a c k e t  
m o u s e  p a c k e t  
c l o c k  p a c k e t  
j o y s t i c k p a c k e t  
s y s t e m  M I D I  v e c t o r  
s y s t e m  I K B D  v e c t o r  
I K B D  p a c k e t  s t a t e  

These vectors are used by the system for the following purposes: 

midivec MIDI input, by default a character is available in DO, 
which is then buffered into an lorec structure. 

vkbderr Keyboard and MIDI overrun handler. 
vmlderr 

statvec IKBD sta tus, mouse, clock a nd joystick packet 
mousevec handlers. These routines are passed a pointer to the 
clockvec received packet in AO. 
joyvec 

midisys Low-level MIDI and IKBD packet handlers. These 
i kbdsys rou tines are called ini tially and parse the status of 

the MFP before calling the appropria te sub-function. 

If you replace any of the handlers you should ei ther call the old handler or 
return via an RTS instruction. 
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RETU R N S  

A s  noted above. 

SEE 

Mfpint 
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Kbrate Get/Set the keyboard repeat rate and delay 

Class: XBIOS Category: Keyboard Configuration 

SYNOPSIS 

# i n c l u d e  < o s b i n d . h >  

o l d = K b r a t e ( d e l a y , r a t e l ;  

s h o r t  o l d ;  
s h o r t  d e l a y ;  
s h o r t  r a t e ;  

DESC R I PTION 

p a c k e d  o l d  d e l a y  a n d  r e p e a t r a t e  
i n i t i a l  d e l a y  b e f o r e  r e p e a t  s t a r t s  
n e w  r e p e a t r a t e  

Kbrate is used to change the keyboard repeat rate and the initial delay before 
repea ting starts. delay gives the time (in 50Hz system ticks) before the key 
starts repea ting, whilst rate gives the rate at which the key is to repeat. If a 
parameter is -1 then the current value is not changed. 

R ETU RNS 

A packed word i s  returned giving the old key repeat and delay ra tes. The ini tial 
delay is in the high byte of old, whilst the repea t rate is in the low byte. 
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Keytb l  Change keyboard translation tables 

Class: XBIOS Category: Keyboard Configuration 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

k t a b = K e y t b l ( n o r m a l , s h i f t , c a p s ) ;  

c h a r  * * k t a b ;  
c o n s t  c h a r  * n o r m a l ;  
c o n s t  c h a r  * s h i f t ;  
c o n s t  c h a r  * c a p s ;  

D E S C R I P T I O N  

k e y b o a r d  t r a n s l a t i o n v e c t o r  
u n - s h i f t e d  t r a n s l a t i o n t a b l e  
s h i f t e d  t r a n s l a t i o n t a b l e  
C A P S - l o c k  t r a n s l a t i o n t a b l e  

Keytbl is used to change the mapping from keyboard scan codes to key-presses. 
Note that all keyboards return identical scan-codes for keys in the same place, 
but it is these translation tables, which give the ASCII value for the legend 
marked on a key, that are used to internationalise a keyboard. 

The normal,  shift and caps pointers should point a arrays of 128 characters 
which map scan-codes into ASCII codes when the appropriate key is depressed. 
If a scan-code does not have an ASCII representation the value returned is 0. 

If you do not wish to change one of the translation tables the value (char •)- 1 
should be passed. 

R E T U R N S  

Keytbl returns in ktab a pointer to the structure in which all three tables are 
held: 

S E E  

s t r u c t  k e y t a b  
{ 

} ; 

c h a r  
c h a r  
c h a r  

* u n s h i f t ;  
* s h i f t ;  
* c a p s  l o c k ; 

Bioskeys 

XBIOS library 

I *  n o r m a l t a b l e  * I  
I *  s h i f t e d t a b l e  * I  
I *  C A P S - l o c k  t a b l e  * I  
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!Log base 
Class: XBIOS 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

b a s e = L o g b a s e ( ) ;  

Find base of current drawing area I 
Category: Graphics Configuration 

v o i d  * b a s e ;  b a s e  o f  l o g i  e a  l s c r e e n  

D E S C R I PT I O N  

Logbase returns a pointer to the base of the logical  screen (i.e. the one onto 
which any drawing by the GEM VDI is done). 

Do not confuse the physical and logical screens. The physical screen is that 
displayed, whilst the logical screen is the one onto which drawing occurs. 
Normally these will be the same but this is not required. 

R E T U R N S  

The function returns the base of the logical screen. 

S E E  

Physbase, Setscreen 
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IM fp i n t  
Class: XBIOS 

S Y N O PS I S  

# i n c l u d e  < o s b i n d . h > 

M f p i n t < n u m , h a n d ) ;  

Set MFP interrupt handler I 
Category: MFP Configuration 

s h o r t  n u m ;  
v o i d  ( * h a n d ) ( v o i d )  

i n t e r r u p t  n u m b e r t o  c h a n g e  
n e w  i n t e r r u p t  h a n d l e r  

D E S C R I PT I O N  

Mfplnt is used to change one of the multi-function peripheral adaptor (MFP) 
vectors. The vector to change is given by num, which has values: 

Vector Function 

0 Parallel port 

1 RS-232 Data Carrier Detect 

2 RS-232 Clear-To-Send 

3 BitBlt complete 

4 RS-232 baud rate generator (Timer D) 

5 200Hz System clock (Timer C) 

6 Keyboard/MIDI 

7 Floppy and Hard disk 

8 Horizontal Blank (Timer B) 

9 RS-232 transmit error 

1 0  RS-232 transmit buffer empty 

1 1  RS-232 receive error 

1 2  RS-232 receive buffer full 

13  DMA sound (Timer A)  

14  RS-232 ring indicator 

15 Mono monitor detect/DMA sound complete 
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The new interrupt handler is passed in hand. Note that installing a handler 
does not enable an interrupt this must be done separately via Jenablnt. 

S E E  

Setexc. Jenabint. Jdisint 

C A V E A T S  

The old MFP interrupt handler i s  discarded and s o  cannot subsequently be 
restored. 

Note that the DMA sound option is only implemented on the Atari STE. 
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IM id iws 
Class: XBIOS 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

M i d i w s < c o u n t , b u f > ;  

s h o r t  c o u n t ;  
c o n s t  c h a r  * b u f ;  

D E S C R I P T I O N  

Write string to MIDI port I 
Category: MIDI I/0 

n u m b e r  o f  b y t e s  t o  w r i  t e - 1  
p o i n t e r  t o  c h a r a c t e r s  t o  w r i t e  

The M l d lws function is used to write a string to the MIDI port. c o u nt- 1 
characters are written from a buffer at buf. 

S E E  

lorec 
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IOngibit, Offgibit Atomically set/reset port A bit  I 
Class: XBIOS Category: Miscellaneous Functions 

SYNOPSIS 

# i n c l u d e  < o s b i n d . h > 

O n g i b i t < o n m a s k l ;  
O f f g i b i t C o f f m a s k l ;  

s h o r t  o n m a s k ; 
s h o r t  o f f m a s k ;  

DESCRIPTION 

m a s k  o f  b i t s  t o  s e t  
m a s k  o f  b i t s  t o  c l e a r  

Onglblt and Offglbit are used to atomically set and reset bits on the sound chip 
port A. This atomic access is essent ial as the BIOS often modifies these bits 
under interrupt control. For Ongibit, onmask contains a 1 in every bit position 
which is to be set and a 0 in every position which is to be unchanged. By 
comparison the Offgibit offmask contains a 1 in every bit position which is to 
be unchanged and a 0 in every position which is to be reset. 

The bits in these masks are used for the following purposes: 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

Unused General Centronics RS-232 RS-232 Floppy 1 Floppy 0 Floppy 
Purpose Strobe DTR RTS Select Select Side 
Output Select 

SEE 

Rsconf, Floprd, Flopwr 
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Physbase Find base o f  current screen display 

Class: XBIOS Category: Graphics Configuration 

S Y N O PS I S  

� i n c l u d e  < o s b i n d . h > 

b a s e = P h y s b a s e < > ;  

v o i d  * b a s e ;  b a s e  o f  p h y s i c a l  s c r e e n  

D E S C R I PT I O N  

Physbase returns a pointer to the base of the physical screen (i.e. the one 
actually displayed). 

Do not confuse the physical and logical screens. The physical screen is that 
d isplayed, whilst the logical screen is the one onto which drawing occurs. 
Normally these will be the same but this is not required. 

R E T U R N S  

The function returns the base of the physical screen. 

S E E  

Logbase , Setscreen 
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IP roto bt Build prototype boot sector I 
Class: XBIOS Category: Miscellaneous Functions 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

P r o t o b t < b u f , s e r i a l , t y p e , e x e c > ;  

5 1 2  b y t e  p r o t o t y p e  b u f f e r  
s e r i a l  n u m b e r  
d i s k  t y p e  

v o i d * b u f ;  
l o n g  s e r i a l ;  
s h o r t  t y p e ;  
s h o r t  e x e c ;  e x e c u t a b l e  s t a t u s  o f  b o o t  s e c t o r  

D E S C R I P T I O N 

The Protobt function is used to build a boot sector for freshly formatted 
floppies. but should point to a 512 byte buffer into which the sector will be built. 
This should contain any boot sector code you require. 

serial gives the serial number to use for the disk. Note that the BIOS uses the 
seria l number to distinguish floppies so if you give disks identical serial 
numbers they may become damaged. If serial has the value -1 then the current 
serial number in the boot sector is unchanged, otherwise if it  has a value 
�Ox01000000 then a random serial number is computed and used. 

type specifies the disk type to construct it may have the values: 

0 40 tracks, single sided (1 80K) 

1 40 tracks, double sided (360K) 

2 80 tracks, single sided (360K) 

3 80 tracks, double sided (720K) 

-1 Do not change type information 

exec specifies whether the resulting sector is to executable. If exec is 0 the 
sector is made non-execu table, 1 it  is made execu table and -1 the 
executable/ non-executable status is preserved . 

S E E  

Flopfmt 
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IP rtb l k  
Class: XBIOS 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

s t a t u s = P r t b l k ( b l k > ;  

s h o r t  s t a t u s  
v o i d  * b l k ;  

D E S C R I P T I O N  

Print bitmap I 
Category: Printer Functions 

e r r o r  s t a t u s  
p o i n t e r  t o  p r t a r g  s t r u c t u r e  

Prtblk is the general ST bitmap print utility. blk should point to a structure of 
the form: 

s t r u c t  p r t a r g 
{ 

c h a r  * b l k p t r ;  
u n s i g n e d  s h o r t  
u n s i g n e d  s h o r t  
u n s i g n e d  s h o r t  
u n s i g n e d  s h o r t  
u n s i g n e d  s h o r t  
u n s i g n e d  s h o r t  
u n s i g n e d  s h o r t  
u n s i g n e d  s h o r t  
u n s i g n e d  s h o r t  
u n s i g n e d  s h o r t  
c h a r  * m a s k s ;  

} ; 

o f f s e t ;  
w i d t h ;  
h e i g h t ;  
l e f t ;  
r i g h t ;  
s r c r e s ;  
d s t r e s ;  
* c o l p a l ;  
t y p e ;  
p o r t ;  

b l o c k  p o i n t e r  
b i t o f f s e t  
w i d t h  
h e i g h t  
l e f t  l e a d e r 
r i g h t  t r a i l e r  
s o u r c e  r e s o l u t i o n 
d e s t i n a t i o n r e s o l u t i o n 
c o l o u r  p a l e t t e  
p r i n t e r  t y p e  
p r i n t e r  p o r t  
h a l f t o n e  m a s k s  

The blkptr member points to the base of a bitmap to print, or to a string in text 
mode. offset gives the offset of the first bit to printed from the base of blkptr. 
height gives the height of the bitmap in pixels, or is 0 to indicate that this is a 
text mode usage. width gives the bitmap pixel width or a count of the number 
of characters to print in text mode. left and r ight specify the number of pixels 
to be skipped at the left and right hand edges when moving between lines. 

type may have 1 of 4 values indicating the type of printer. The current values 
are:  

0 Monochrome Atari printer 

1 Colour Atari printer 

2 Monochrome Daisy-wheel 

3 Monochrome Epson Compatible 
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srcres gives the source resolution using the same values as Getrez. dstres 
gives the printer resolution and is 0 for draft mode and 1 for final mode. 
colpal points to a list of the colour palette settings. port gives the port to use, 
0 for parallel, 1 for serial .  masks points to a set of half-tone masks to use when 
mapping colours onto printer colours, or NULL to use the default masks. 

Note that the system global _prt_cnt should be set to 1 prior to calling this 
function to ensure that the user cannot hit Aft-Help. 

R E T U R N S  

Prtb lk  returns zero if  the printing was completed successfully or a nega tive 
error code. 

I *  E m u l a t e  t h e  S c r d m p ( )  c o m m a n d  * I  
# i n c l u d e  < o s b i n d . h > 
# i n c l u d e  < s t d l i b . h > 
# i n c l u d e  < l i n e a . h > 

e n u m  { P! O N O_A T A R I ,  C O L O U R_A T A R I ,  D A I S Y ,  E P S O N } ;  

i n t  l o c k < v o i  d l 
{ 

* < s h o r t  * l 0 x 4 e e = 1 ; I *  l o c k  o u t  A l t - H e l p  * I  
} 

i n t m a i n C v o i d l  
{ 
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s t a t i c  s t r u c t  
{ 

c h a r  * b l k p t r ;  
u n s i g n e d  s h o r t  
u n s i g n e d  s h o r t  
c h a r  * m a s k s ;  

o f f s e t , w i d t h , h e i g h t , l e f t , r i g h t ;  
s r c r e s , d s t r e s , * c o l p a l , t y p e , p o r t ;  

} p r t ;  
s h o r t  p a l e t t e C 1 6 J , c o n f ;  
r e g i s t e r  i n t i ;  

c o n f = S e t p r t ( - 1 ) ;  
p r t . b l k p t r = P h y s b a s e < > ;  I *  d u m p  p h y s i c a l  s c r e e n  * I  
i f  < c o n f & 1 l 

a b o r t < > ;  I *  c a n ' t  d o  d a i s y w h e e l s  * I  
e l s e  i f  < c o n f & 4 l 

p r t .  t y p e = E P S O N ;  
e l s e  i f  < c o n f & 2 > 

p r t . t y p e = C O L O U R _ A T A R I ;  
e l s e  

p r t . t y p e = M O N O _ A T A R I ;  
f o r  ( i = 1 6 ; i - - ;  > 

p a l e t t e C i J = S e t c o l o r C i , - 1 > ;  
p r t . c o l p a l = p a l e t t e ;  I *  g e t  p a l e t t e  * I  
p r t . p o r t = < c o n f & 1 6 l > > 4 ;  I *  p o r t  * I  
p r t . s r c r e s = G e t r e z < > ;  I *  s c r e e n  r e s o l u t i o n * I  
p r t . d s t r e s = C c o n f & 8 l > > 3 ;  I *  p r i n t e r  r e s o l u t i o n * I  
l i n e a O < > ;  I *  i n i t  l i n e - A  f o r  P! A X  * I  
p r t . w i d t h = V _ X _ P! A X ;  I *  f i n d s c r e e n  w i d t h * I  
p r t . h e i g h t = V _ Y _ M A X ;  I *  a n d h e i g h t  * I  
S u p e x e c < l o c k l ; I *  e n a b l e  A l t - H e l p  * I  
r e t u r n  P r t b l k C & p r t l ;  I *  a n d  d u m p  * I  
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IP u n taes 
Class: XBIOS 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

P u n t a e s < > ;  

D E S C R I PT I O N  

Discard AES I 
Category: Miscellaneous Functions 

Puntaes is used to throw away the AES and any memory it occupies. Note that 
this function will only work for RAM-loaded TOS. 

XBIOS Library Lattice C 5 Page 345 



!Ra ndom Obtain random number I 
Class: XBIOS Category: Miscellaneous Functions 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

r a n d = R a n d o m C l ;  

l o n g  r a n d ;  s y s t e m r a n d o m  v a l u e 

D E S C R I P T I O N  

Rand is the system random number generator and is normally used when 
obtaining serial numbers for freshly formatted floppies. 

R E T U R N S  

Random returns a 24 bit random number. Note that the algorithm used gives 
an exact 50% distribution for bit 0 and so this function should be used with care. 

S E E  

Protobt 
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Rscon f  
Class: XBIOS 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

Configure RS-232 communications port 

Category: MFP Configuration 

s a v e = R s c o n f ( s p e e d , f l o w , u c r , r s r , t s r , s c r > ;  

u n s i g n e d  l o n g  o l d ;  
s h o r t  s p e e d ;  
s h o r t  f l o w ;  
s h o r t  u c r ;  
s h o r t  r s r ;  
s h o r t  t s r ;  
s h o r t  s c r ;  

D E S C R I P T I O N  

o l d  6 8 9 0 1  c o n f i g u r a t i o n 
n e w  R S - 2 3 2  s p e e d  r e q u e s t  
f l o w  c o n t r o l  m o d e 
U S A R T  c o n t r o l  r e g i s t e r  
r e c e i v e  s t a t u s  r e g i s t e r  
t r a n s m i t s t a t u s  r e g i s t e r  
s y n c h r o n o u s  c h a r a c t e r  r e g i s t e r  

Rsconf is used to configure the RS-232 communications interface. The speed 
parameter gives the requested speed: 

Value Baud Rate Value Baud Rate 

0 19200 8 600 

1 9600 9 300 

2 4800 10 200 

3 3600 1 1  150 

4 2400 12  134 

5 2000 13 110 

6 1 800 14  75 

7 1 200 15 50 

flow allows the flow control method to be adjusted . The values are: 

Value Method 

0 No flow control (default) 

1 XON /XOFF (AS/ AQ) 

2 RTS / CTS 

3 XON/XOFF and RTS/CTS 
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ucr sets the USART control register, the low byte only is used: 

Bit 7 Bits 6-5 Bits 4-3 Bit 2 Bit 1 Bit 0 

CLK/16 00-8 bits per word 00-No Start/Stop Parity Use odd Unused 
01-7 bits per word 01-1 Start,1 Stop parity 

:; w :, I 1 1 0-6 bits per word 1 0-1 Start,1iStop 
1 1 -5 bits per word 1 1-1 Start, 2 Stop 

rsr sets the receiver status register, the low byte only is used: 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

tsr sets the transmit status register, the low byte only is used: 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

scr sets the synchronous character register, the low byte only is used and gives 
the character tha t will be searched for when an underrun error occurs in 
synchronous mode. 

If any of the parameters has the value -1 then it is  ignored and the current 
setting is unchanged. 

R E T U R N S  

Rsconf returns the old 68901 settings in a long word with the old ucr, rsr, tsr 
and scr packed from high to low in tha t order. 

S E E  

Bconout. Bcostat. Bconin, Bconstat, loctl 
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ISc rdmp Copy screen to printer I 
Class: XBIOS Category: Printer Functions 

SYNOPSIS 

# i n c l u d e  < o s b i n d . h > 

S c r d m p ( ) ; 

DESCRIPTION 

This function dumps the screen to the printer in the same form as with the Alt­
Help key. 

SEE 

Prtblk , v_hardcopy 
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ISetcolor Set display palette I 
Class: XBIOS Category: Graphics Configuration 

SYNOPSIS 

# i n c l u d e  < o s b i n d . h > 

o l d = S e t c o l o r ( n u m , n e w > ;  

o l d  B C D  c o l o u r  v a l u e  s h o r t  o l d ;  
s h o r t  n u m ;  
s h o r t  n e w ;  

l o g i c a l  c o l o u r  n u m b e r  t o  m o d i f y 
n e w  B C D  c o l o u r  v a l u e 

DESCRI PTION 

Setcolor i s  used t o  change the mapping from logical t o  physical colours . 
Colou r va lues are stored in a BCD manner with the least-significant bit 
replacing the most-significant bit. A physical colour is packed in the following 
manner: 

bits 15-12 bits 1 1 -8 (Red) bits 7-4 (Green) bits 3-0 (Blue) 

RO represents the least-significa nt bit of the red component of the colour, R3 
the most-significant. Similarly, GO-G3 give the green component and B0- 83 
the blue component. 

Note tha t the peculia r packing method is to ensure backward compatibility 
from the Atari STE to the Atari ST, hence bits RO, GO and BD are not used on 
the ST. 

The logical colour to change is passed in run, and the new packed colour in 
new. If new has the value -1 then the colour is not changed. 

RETU RNS 

Setcolor returns the old BCD value for the logical colour. 

SEE 

Setpalette 
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ISetpa lette 
Class: XBIOS 

SYNOPSIS 

# i n c l u d e  < o s b i n d . h > 

S e t p a l e t t e < p a l e t t e > ;  

Set display palette I 
Category: Graphics Configuration 

s h o r t  * p a l e t t e ;  p o i n t e r  t o  s c r e e n  p a l e t t e  

DESC R I PTION 

Setpalette i s  used to  reset the screen palette. For the current screen modes 
palette should point to an array of 16 words giving the BCD representations 
of the required screen colours. 

Note tha t the palette assignment does not occur until the next vertical blank so 
a call to this rou tine should be followed by one to Vsync to ensure that the 
memory used by palette cannot be re-allocated before the new palette is 
installed . 

SEE 

Setcolor 

CAVEATS 

This function was spelt Setpal lete (sic) in the original Atari bindings; both 
versions are included in the osblnd.h file. 
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Setp rt Set/Get printer configuration 

Class: XBIOS Category: Printer Functions 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h >  

o l d = S e t p r t ( n e w > ;  

s h o r t  o l d ;  
s h o r t  n e w ;  

o l d  c o n f i g u r a t i o n w o r d  
n e w  c o n f i g u r a t i o n w o r d  

D E S C R I P T I O N  

Setprt is used to get o r  set the printer configuration. The configuration is 
changed to the value of new, currently 6 bits are defined in this: 

Bit Number Meaning when clear Meaning when set 

0 Dot matrix Daisy wheel 

1 Monochrome Colour 

2 Atari mode "Epson" compatible 

3 Preview mode Final mode 

4 Parallel port RS-232 port 

5 Continuous Single sheet 

Other bits should be preserved for future compatibility. In order to read the 
current sta tus the value -1 may be used for n e w ,  in which case the 
configuration is not changed and the current configuration returned . 

R E T U R N S  

Setprt returns the old printer configuration word. 

S E E  

Scrdmp. Prtblk 

C A V E A T S  

Beware o f  some older documentation which lists b i t  1 a s  being set for mono 
and clear for colour, the bit should be clear for mono and set for colour. 
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ISetsc reen 
Class: XBIOS 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

S e t s c r e e n < l o g , p h y s , m o d e ) ;  

v o i d  
v o i d  
s h o r t  

* p h y s ;  
* l o g ;  

m o d e ;  

D E S C R I P T I O N  

p o i n t e r  t o  
p o i n t e r  t o  
n e w  s c r e e n  

Set screen parameters I 
Category: Graphics Configuration 

n e w  p h y s i c a l  s c r e e n  b a s e  
n e w  l o g i c a l  s c r e e n  b a s e  
m o d e  r e q u e s t  

The Setscreen call is used to change the current screen mode, physical screen 
base and/ or logical screen base. If any of the parameters is negative (e.g. -1)  
then that parameter is unchanged as a result of this call. 

phys specifies a new physical screen base. This takes effect immediately (not at  
the next vertical blank as mentioned in older documentation), and as such you 
should be aware that screen 'flicker' may result. Note that on the Atari ST this 
mus t  be on a 256 byte boundary. On the Atari STE this limitation has been 
relaxed and phys need only be word aligned. 

log specifies a new logical screen base. It is onto this screen that all drawing is 
done. Note that it  is recommended that after changing the logical screen base 
the (logical) screen be cleared to ensure that all pointers used internally by the 
VDI are correctly initialised . 

mode specifies a new screen resolution. This parameter has the same values 
as those returned by Getrez. When mode is positive (i.e. the resolution is 
changed) the screen is automatically cleared and the internal state of the VT52 
emulator reset. 

S E E  

Getrez 

C A V E ATS 

This function does not inform the AES o f  a resolution change a n d  s o  cannot be 
used once the AES has been initialised, unless you no longer require its services. 
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jSsbrk Reserve system memory I 
Class: XBIOS Category: Memory Allocation 

SY N O P S I S  

# i n c l u d e  < o s b i n d . h > 

b a s e = S s b r k ( l e n > ;  

v o i d  * b a s e ;  
s h o r t  l e n ;  

D E S C R I P T I O N  

b a s e  o f  m e m o r y  a l l o c a t e d 
a m o u n t  o f  m e m o r y  r e q u i r e d  

Ssbrk was provided on the very first STs to provide a way of reserving system 
memory before the OS was loaded from disk. It is no longer implemented or 
required. 

Page 354 Lattice C 5 XBIOS Library 



Supexec 
Class: XBIOS 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h >  

v a l = S u p e x e c ( f u n c > ;  

l o n g  f u n c  < > ;  

D E S C R I P T I O N  

Execute function in supervisor mode 

Category: Miscellaneous Functions 

f u n c t i o n t o  c a l l  

Supexec is used to call the named function in supervisor mode. The function 
should be careful if it wishes to call the BIOS or XBIOS since these are only 
re-entrant to three levels. 

The value returned from the tunc is passed back as the return value from 
Supexec. 

R E T U R N S  

As noted above. 
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IV sync 
Class: XBIOS 

SYNOPSIS 

# i n c l u d e  < o s b i n d . h > 

V s y n c C l ;  

DESC R I PTIO N 

Wait for vertical sync to occur I 
Category: Miscellaneous Functions 

Vsync is used to wait for a vertical blank to occur. I t  is often used to prevent 
'flicker' when drawing graphics or to ensure that vertical blank driven objects 
are complete before being re-used (e.g. Setpalette). 
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IXbt imer  Configure MFP timer I 
Class: XBIOS Category: MFP Configuration 

S Y N O P S I S  

# i n c l u d e  < o s b i n d . h > 

X b t i m e r ( t i m e r , c t r l , d a t a , h a n d > ;  

s h o r t  t i m e r ;  
s h o r t  c t r l ;  

s h o r t  d a t a ;  
v o i d ( * h a n d > < v o i d > ;  

n u m b e r  o f  t i m e r  t o  c h a n g e  
v a l u e  t o  p l a c e  i n  c o n t r o l  
r e g i s t e r  
v a l u e f o r  t i m e r  d a t a  r e g i s t e r  
p o i n t e r  t o  i n t e r r u p t  h a n d l e r  

D E S C R I P T I O N  

Xbtlmer allows the 68901 timers to be setup.  The timer to change is passed in 
timer and has a value 0-3 indicating timer A, B, C or D. control is placed in the 
control register of the timer. data is placed in the data register of the timer. 
The interrupt handler for the timer is pointed to hand.  The allocation of the 
timers is: 

Timer Usage 

A DMA sound counter 

B HB!ank counter 

c 200Hz System timer 

D RS-232 baud ra te generator 

S E E  

Mfpint 
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17 Line-A Library 
This section describes the Line-A library supplied with the Lattice C compiler. 
To access the facilities of the Line-A you should #Include the file l lnea .h  into 
your program. 

The Line-A emulator provides the graphics primitives which are used by the 
VDI. The Line-A interface is in general inconsistent, difficult to use and 
completely non-portable. The name Line-A comes from the special 68000 
instructions used to access the routines, which have the top nybble set to 'A' . 

Before any of the Line-A routines may be used the l lneaO function must be 
called to initialise the structures used by the bindings. All access to the Line-A 
routines is through a parameter block in which the input variables are placed, 
prior to executing the function, with a second data block made available for 
configuration and interrogation of the screen device layout. 

The sixteen functions available in the Line-A are: 

l ineao Initialise Line-A data structure 

l inea l Plot single pixel 

l lnea2 Get pixel value 

l lnea3 Draw arbitrary line 

l lnea4 Draw horizontal line 

l lnea5 Render a filled rectangle 

l inea6 Render a line of a filled polygon 

l inea7 Perform a BITBLiT 

l inea8 Render bit-mapped character on screen 

l inea9 Show mouse cursor 

l inea a Hide mouse cursor 

l lneab Transform mouse cursor 

l ineae Remove user sprite 

l inead Render user sprite 

l ineae Copy raster form 

l ineaf Flood fill area 
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l i neaO 
Class: Line-A 

SY N O P S I S  

# i n c l u d e  < l i n e a . h > 

d a t a = l i n e a O C > ;  

s t r u c t  l a  d a t a  * d a t a ;  

Initialise Line-A data structure 

Category: Initialisation 

p o i n t e r  t o  L i n e - A  s t r u c t u r e  

e x t e r n  L I N E A  I N F O l a _ i n f o ;  

D E S C R I PT I O N  

l lneaO is used to initialise the structure used when interrogating the Line-A 
data structures and calling the Line-A routines. It  fills in the external structure 
la_info, containing the items: 

t y p e d e f  s t r u c t  l i n e a  i n f o  
{ 

l o n g  l i _d O ;  
s t r u c t l a  d a t a  * l i _ a  0 ;  
s t r u c t  l a _ f o n t  * * l i _a 1 ;  
l o n g  C * l i _a 2 > C > ; 

L I N E  A _  I N  F 0 ;  

l i n e a  
l i n e a  
s y s t e m 
l i n e a 

d a t a  s t r u c t u r e  
d a t a  s t r u c t u r e  

f o n t  v e c t o r  
f u n c t i o n v e c t o r  

l i_dO and l l_aO both point to the middle of the Line-A structures. Positive 
offsets from them are input parameters to Line-A commands, whilst negative 
offsets give the configuration and status informa tion. The positive offset 
structure is: 

t y p e d e f  s t r u c t  l a  d a t a  
{ 

s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  

l d _v p l a n e s ; 
l d _v w r a p ;  
* l d _ c o n t r l ;  
* l d _ i n t i n ; 
* l d _ p t s i n ; 
* l d _ i n t o u t ;  
* l d _ p t s o u t ;  
l d _ c o l b i  t [ 4 J ;  
l d _ l s t l i n ; 
l d _ l n m a s k ;  
l d _ w m o d e ;  
l d _ x 1 ; 
l d _ y 1 ; 
l d _ x 2 ;  
l d _y 2 ;  
* l d _ p a t p t r ;  
l d _ p a t m s k ;  
l d _m f i  l l ; 
l d _ c l i p ; 
l d _ x m i n c l 
l d _y m i n c l 
l d  x m a x c l 

n u m b e r  o f  b i t p l a n e s  
n u m b e r o f  b y t e s / v i d e o  l i n e 
p o i n t e r  t o  C O N T R L  a r r a y  
p o i n t e r  t o  I N T I N  a r r a y  
p o i n t e r  t o  P T S I N  a r r a y  
p o i n t e r  t o  I N T O  U T  a r r a y  
p o i n t e r  t o  P T S O U T  a r r a y  
c o l o u r  b i t - p l a n e [ i J  v a l u e  
d r a w  l a s t  p i x e l  f l a g  
l i n e - s t y l e  m a s k  
w r i t i n g m o d e  
X 1  c o o r d i n a t e  
Y 1  c o o r d i n a t e  
X 2  c o o r d i n a t e  
Y 2  c o o r d i n a t e  
f i l l  p a t t e r n  p o i n t e r  
f i l l  p a t t e r n  m a s k  
m u l t i - p l a n e  f i l l  f l a g  
c l i p p i n g f l a g  
m i n i m u m  X c l i p p n g  
m i n i m u m  Y c l i p p n g  
m a x i m u m  X c l i p p n g  

v a l u e  
v a l u e 
v a l u e  
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s h o r t  l d _ y m a x c l ;  m a x i m u m  Y c l i p p i n g v a l u e  
s h o r t  l d _ x d d a ; a c c u m u l a t o r  f o r  t e x t b l t  d d a  
s h o r t  l d _ d d a i n c ;  f i x e d  p o i n t  s c a l e  f a c t o r  
s h o r t  l d _ s  c a l d i r ;  s c a l e  d i r e c t i o n  f l a g  
s h o r t  l d _m o n o ;  c u r r e n t  f o n t  i s  m o n o s p a c e d  
s h o r t  l d _ s r c x ;  X c o o r d  o f  c h a r a c t e r  i n  f o n t  
s h o r t  l d _ s r c y ;  Y c o o r d  o f  c h a r a c t e r  i n  f o n t  
s h o r t  l d _ d s t x ;  X c o o r d  o f  c h a r a c t e r  o n  s c r e e n  
s h o r t  l d _ d s t y ;  Y c o o r d  o f  c h a r a c t e r  o n  s c r e e n  
s h o r t  l d _d e l x ;  w i d t h  o f  c h a r a c t e r  
s h o r t  l d _d e l y ; h e i g h t  o f  c h a r a c t e r  
v o i d  * l d  f b a s e  • p o i n t e r  t o  s t a r t  o f  f o n t  f o r m 
s h o r t  l d: f w i d t h ; w i d t h  o f  f o n t  f o r  m 
s h o r t  l d_ s t y l e ;  t e x t b l t  s p e c i a l  e f f e c t s  f l a g s  
s h o r t  l d _ l i t e m s k ;  l i g h t e n i n g m a s k  
s h o r t  l d _ s k e w m s k ;  s k e w i n g m a s k  
s h o r t  l d _ w e i g h t ;  t h i c k e n i n g f a c t o r  
s h o r t  l d _ r o f f ;  s k e w  o f f s e t  a b o v e  b a s e l i n e 
s h o r t  l d _ l o f f ;  s k e w  o f f s e t  b e l o w b a s e l i n e 
s h o r t  l d_ s c a l e ;  s c a l i n g f l a g  
s h o r t  l d _ c h u p ;  c h a r a c t e r  r o t a t i o n a n g l e  
s h o r t  l d _ t e x t f g ;  t e x t  f o r e g r o u n d  c o l o u r  
v o i d  * l d _ s c r t c h p ;  w o r d - a l i g n e d  e f f e c t s  b u f f e r  
s h o r t  l d _ s c r p t 2 ;  o f f s e t  t o  s c a l i n g b u f f e r  
s h o r t  l d _ t e x t b g ;  t e x t  b a c k g r o u n d  c o l o u r  
s h o r t l d _ c o p y t r a n ;  c o p y  r a s t e r  f o r m  t y p e  f l a g  
i n t  ( * l d _ s e e d a b o r t > < v o i d > ;  

s e e d f i  l l  a b o r t  d e t e c t  
} L A _ D A T A ;  

The negative offset structure is: 

t y p e d e f  s t r u c t  l a  e x t  
{ 

l o n g  l d _ r e s v d 1 ;  
s t r u c t  l a _ f o n t  * l d _ c u r _ f o n t ;  

p o i n t e r  
h e a d e r  

s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  
s h o r t  

s h o r t  
s h o r t  
s h o r t  
s t r u c t  

s t r u c t  

s h o r t  

Line-A Library 

l d _ r e s v d 2 [ 2 3 J ;  
l d _m_p o s _ h x ;  
l d _m_p o s _ h y ;  
l d _m_p l a n e s ;  
l d _m_c d b_ b g ;  
l d _m_c d b _ f g ;  
l d _m a s k _ f o r m [ 3 2 J ;  
l d _ i n q _ t a b C 4 5 J ;  
l d _d e v _ t a b [ 4 5 J ;  
l d _g c u r x ;  
l d _ g c u r y ;  
l d _m_h i d_ c t ;  
l d _m o u s e _ b t ;  
l d _ r e q _ c o l C 3 J C 1 6 J ;  
l d _ s i z _ t a b C 1 5 J ;  

l d _ r e s v d 3 ;  
l d _ r e s v d 4 ;  

t o  c u r r e n t  f o n t  

m o u s e  x h o t  s p o t  
m o u s e  y h o t  s p o t  
w r i t i n g m o d e  f o r  m o u s e  
m o u s e  b a c k g r o u n d  c o l o u r  
m o u s e  f o r e g r o u n d  c o l o u r  
m o u s e  m a s k  a n d  f o r m 
v q _ e x t n d i n f o r m a t i o n 
v_ o p n w k i n f o r m a t i o n 
c u r r e n t  m o u s e  x p o s i t i o n 
c u r r e n t  m o u s e  x p o s i t i o n 
m o u s e  h i d e c o u n t  
m o u s e  b u t t o n  s t a t u s  
i n t e r n a l v q _ c o l o r  l o o k u p  
c u r r e n t  t e x t ,  l i n e a n d  
m a r k e r  s i z e s  

* l d _ c u r _ w o r k ;  c u r r e n t  v w o r k  a t t r i b u t e s  
l a  f o n t  * l d _ d e f _ f o n t ;  

d e f a u l t  f o n t  h e a d e r  
l a  f o n t  * l d _ f o n t _ r i n g C 4 J ;  

v d i f o n t  r i n g 
l d _ f o n t _ c o u n t ;  n u m b e r o f  f o n t s  i n  f o n t  

r i n g 
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s h o r t  l d _ r e s v d 5 ( 4 5 J ;  
u n s i g n e d  c h a r  l d _ c u r_m s _ s t a t ;  

c h a r 
s h o r t  
s h o r t  
s h o r t  
c h a r  
c h a r  
l o n g  
s h o r t  
s h o r t  
s h o r t  

s h o r t  
l o n g  
v o i d 
v o i d 
v o i d 
v o i d  
v o i d  
s h o r t  
s h o r t  

o s h o r t  
s h o r t  

s h o r t  
s h o r t  
v o i d  
s h o r t  
s h o r t  
c h a r  
c h a r  
v o i d  
s h o r t  
s h o r t  
s h o r t  
s h o r t  

v o i d  

l d _ r e s v d 6 ;  
l d_ v _ h i d _ c n t ;  
l d_ c u r_ x ; 
l d _ c u r _ y ; 

l d_ c u r _ f l a g ;  
l d _ m o u s e _ f l a g ;  
l d _ r e s v d 7 ;  

l d _ v _ s a v _ x y [ 2 J ;  
l d _ s a v e _ l e n ;  
* l d _ s a v e _ a d d r ;  

l d _ s a v e _ s t a t ;  
l d_ s a v e _ a r e a [ 4 J [ 1 6 J ;  
< * l d _ u s e r_ t i m l < l ;  
( * l d _ n e x t _ t i m l < l ;  
( * l d _ u s e r _ b u t l < l ;  
< * l d _ u s e r _ c u r l < l ;  
C * l d _ u s e r _m o t l < l ;  

l d _ c e l _ h t ;  
l d _ c e l _m x ;  
l d _ c e l _m y ;  
l d _ c e l _ w r ;  

l d _ c o l _ b g ;  
l d _ c o l _ f g ;  

* l d  c u r  a d · 
l d: c u r:o f f ; 
l d _ c u r _ x y C 2 J ;  

l d _ c u r _ c n t ;  
l d _ c u r _ t i m ; 
* l d _ f n t _ a d ;  

l d _ f n t _ n d ;  
l d _ f n t _ s t ;  
l d _ f n t _ w r ;  
l d _ x _m a x ;  

* l d _o f f _a d ;  

s h o r t  l d _ s t a t u s ;  
s h o r t  l d _y_m a x ;  
s h o r t  l d _b y t e s _ l i n ; 

} L A _ E X T ;  

m o u s e  s t a t u s  

c u r s o r  h i d e c o u n t  
m o u s e  x p o s i t i o n 
m o u s e  y p o s i t i o n 
m o u s e  d r a w  s t a t u s  
m o u s e  p r o c e s s i n g  e n a b l e d 

s a v e d  
h e i g h t  
s c r e e n  
f o r m 

c u r s o r  x y  p o s i t i o n 
o f  s a v e d  f o r m 
a d d r e s s  o f  s a v e d  

s t a t u s  s a v e  
f o r m  
u s e r  
n e x t  
u s e r  

s a v e  a r e a  
t i m e r  v e c t o r  
t i m e r  v e c t o r  
b u t t o n  

u s e r  c u r s o r  
u s e r  m o t i o n 
c e l l h e i g h t  
m a x  x c e l l s  
m a x  y c e l l s  

v e c t o r  
v e c t o r  
v e c t o r  

d i s p l a c e m e n t  t o  n e x t  
v e r t i c a l  c e l l  
b a c k g r o u n d  c o l o u r  i n d e x  
f o r e g r o u n d  c o l o u r  i n d e x  
c u r s o r  a d d r e s s  
o f f s e t  t o  f i r s t  c e l l  
c u r s o r  x y  p o s i t i o n 
c u r s o r  f l a s h  p e r i o d 
c u r s o r  f l a s h  c o u n t d o w n  
a d d r e s s  o f  f o n t  d a t a  
l a s t  a d e  i n  f o n t  
f i r s t  a d e  i n  f o n t  
f o n t  f o r m  w i d t h  
h o r i z o n t a l p i x e l  
r e s o l u t i o n 
p o i n t e r  t o  f o n t  o f f s e t  
t a b l e  
c u r s o r  s t a t u s  
v e r t i c a l  p i x e l  r e s o l u t i o n 
w i d t h  o f  d e s t i n a t i o n f o r m 

Note that this structure may be accessed using ((LA_EXT •)ta_lnfo . l l_a0- 1 )->Id. . 

The remaining structure members in l l nea_lnfo are; l l_a 1 which points to a 
NULL terminated array of system fonts, currently three fonts are available. l l_a2 
points to an array of the 16 Line-A entry points so that you may remove the 
Line-A handler overhead and call them directly. If you do this be aware that 
some of the functions must be run in supervisor mode and that the registers 
they destroy is completely undefined. 

To simplify access to these variables macros are provided to perform all the 
indirections. These macros are named on a variant of the structure names, so 
tha t to gain access to, for instance, ld_y _m ox you may simply use V_ Y _MAX, 
or to access one of the positive structures, e.g. ld_patptr, simply PATPTR. 

Page 362 Lattice C 5 Line-A Library 



You should be aware that the CONTRL, I NTIN, PTSIN, INTOUT and PTSOUT are 
inherited from the last user, hence if a process has terminated these arrays may 
point to non-allocated memory. If you need to use these arrays you should 
ensure that you have either allocated a VDI virtual workstation, or have placed 
pointers to your own private arrays in these elements . 

The system fonts use the same format as GOOS fonts, a structure of the form: 

t y p e d e f  s t r u c t  l a  f o n t  
{ 

s h o r t  f o n t _ i d ;  
s h o r t  f o n t _ s i z e ;  
c h a r  f o n t _ n a m e [ 3 2 J ;  
s h o r t  f o n t _ l o w_a d e ;  
s h o r t  f o n t _ h i _a d e ;  
s h o r t  f o n t _ t o p_ d s t ;  
s h o r t  f o n t _a s c e n t _ d s t ;  
s h o r t  f o n t _ h a l f _d s t ;  
s h o r t  f o n t _ d e s c e n t _d s t ;  
s h o r t  f o n t _ b o t t o m_ d i s t ;  
s h o r t  f o n t _ f a t e s t ;  
s h o r t  f o n t _ f a t _ c e l l ; 
s h o r t  f o n t _ l e f t _o f f ;  
s h o r t  f o n t _ r i g h t _o f f ;  
s h o r t  f o n t _ t h i c k e n i n g ;  
s h o r t  f o n t _ u n d e r l i n e ;  
s h o r t  f o n t _ l i g h t e n i n g ;  
s h o r t  f o n t _ s k e w i n g ;  
s h o r t  f o n t _ f l a g s ;  
s h o r t  * f o n t _ h o r i z _o f f ;  
s h o r t  * f o n t _ c h a r _ o f f ;  
v o i d  * f o n t _d a t a ;  
s h o r t  f o n t _ w i d t h ;  
s h o r t  f o n t _ h e i g h t ;  
s t r u c t  l a  f o n t  * f o n t _n e x t ;  

} L A _ F O N T ;  

f a c e  i d e n t i f i e r 
f o n t  s i z e  i n  p o i n t s  
f a c e  n a m e  
l o w e s t  A S C I I  v a l u e 
h i g h e s t  A S C I I v a l u e  
t o p  l i n e d i s t a n c e  
a s c e n t  l i n e d i s t a n c e  
h a l f  l i n e d i s t a n c e  
d e s c e n t  l i n e d i s t a n c e 
b o t t o m l i n e d i s t a n c e  
w i d e s t  c h a r  i n  f o n t  
w i d e s t  c h a r  c e l l  i n  f o n t  
l e f t  o f f s e t  
r i g h t  o f f s e t  
p i x e l s  t o  w i d e n  c h a r s  
u n d e r l i n e p i x e l  w i d t h  
l i g h t e n i n g m a s k  
s k e w i  n g  m a s k  
f l a g s  
p o i n t e r  t o  H O T  
p o i n t e r  t o  C O T  
p o i n t e r  t o  f o n t  f o r m  
f o n t  w i d t h  
f o n t  h e i g h t  
p o i n t e r  t o  n e x t  f o n t  

Most fields i n  the LA_FONT structure are self-explanatory with reference to 
v _gtext, the other fields are: 

font_thickening Number of pixels to increase each horizonta l  
pixel run by to  achieve a bold font. 

font_ underl ine Number of pixels in the underline effect. 

font_l ightening Mask used when removing pixels to create a 
'disabled' character. This normally has the 
value OxSSSS, indicating that alterna te pixels 
should be dropped. 

font_skewing Mask used when creating skewed characters . 
This mask is considered rotated vertically, and 
then for each row that has the skew mask set 
the pixel row is shifted right by one pixel . The 
usual value is Ox5555, giving a skew of 26.6°. 
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font_flags This consists of a bitmap giving flags for this 
font: 

Bit Meaning (When set) 

0 Font is default system font 

1 Horizontal offset table present 

2 Font is in Motorola format 

3 Font is monospaced 

Note that all fonts which are in memory will be 
in Motorola format. 

font_horlz_off Pointer to horizontal offset table (HOT). This is 
a n  array of short integers with the most 
significant (signed) byte giving the left offset 
(i.e. added prior to printing) and the least 
significant (signed) byte giving the right offset 
(i.e. added after to printing). This can be useful 
for kerning or accented use. 

Note tha t the VDI output functions do not 
support horizontal offset tables correctly, and 
the Line-A routines are the only way to use 
them successfully. 

font_char_off Pointer to character offset table (COT) . This is 
an array of shorts giving the 'X' co-ordinate of 
each character in the font within the form. 

Note tha t the first element is for the first 
character in the set and not 0, hence you must 
subtract font_low_ade before indexing into 
this array. 

S E E  

v_opnwk . v_opnvwk 
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l l i nea 1 
Class: Line-A 

S Y N O P S I S  

# i n c l u d e  < l i n e a . h > 

l i n e a 1 ( ) ;  

p u t p i x e l ( x , y , c o l o u r ) ;  

I N T I N C O J = c o l o u r ;  
P T S I N [ Q J = X ;  
P T S I N [ 1 J = Y ;  

D E S C R I P T I O N  

Plot single pixel I 
Category: Pixel Manipulation 

c o l o u r  o f  p i x e l t o  p l o t  
X c o - o r d i n a t e  o f  p i x e l  
Y c o - o r d i n a t e  o f  p i x e l  

l inea l plots single pixels on screen. INTIN (O) holds the colour to give the pixel, 
PTSIN (O) and PTSIN(l )  hold the required X and Y co-ordinates. 

The putplxel macro is provided in l lnea. h  to simplify the use of this function 
and takes parameters x, y and colour. 

S E E  

v_pmarker, v_pline, l inea2, l inea3, linea4 

C A V E AT S  

This function pays n o  regard t o  any clipping rectangle installed i n  the Line-A 
input array. 
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l 1 i nea2 Get pixel value I 
Class: Line-A Category: Pixel Manipulation 

S Y N O P S I S  

# i n c l u d e  < l i n e a . h > 

c o l o u r = l i n e a 2 < > ;  

c o l o u r = g e t p i x e l < x , y > ;  

s h o r t  c o l o u r ;  
P T S I N [ O J = X ;  
P T S I N [ 1 J = Y ;  

D E S C R I PT I O N  

c o l o u r  o f  p i x e l  
X c o - o r d i n a t e  o f  p i x e l  
Y c o - o r d i n a t e  o f  p i  x e  l 

l l nea2 obtains the colour value of a single pixels on screen. PTS I N (O) and 
PTS IN ( 1 )  hold the required X and Y co-ordinates, and the current value of the 
pixel is returned in colour. 

The getplxel macro is provided in l lnea . h  to simplify the use of this function 
and takes parameters (X, y) returning colour. 

S E E  

v _get_pixeL l inea 1 

C A V E A T S  

This function pays n o  regard t o  any clipping rectangle installed i n  the Line-A 
input array. 
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l 1 i nea3 
Class: Line-A 

S Y N O P S I S  

# i n c l u d e  < L i n e a . h > 

L i n e a 3 < > ;  

X 1 = x 1 ; 
Y 1 = y 1 ; 
X 2 = x 2 ;  
Y 2 = y 2 ;  
C O L B I T O = c o l o u r ;  
C O L B I T 1 = c o l o u r > > 1 ; 
C O L B I T 2 = c o l o u r > > 2 ;  
C O L B I T 3 = c o l o u r > > 3 ;  
L N M A S K = s t y l e ;  
W M O D E = m o d e ;  
L S T L I N = l a s t ;  

D E S C R I P T I O N  

Draw arbitrary line I 
Category: Line Drawing 

s t a r t i n g X c o - o r d i n a t e  
s t a r t i n g Y c o - o r d i n a t e  
e n d i n g X c o - o r d i n a t e  
e n d i n g Y c o - o r d i n a t e  
v a l u e  f o r  b i t p l a n e  0 
v a l u e  f o r  b i t p l a n e  1 
v a l u e  f o r  b i t p l a n e  2 
v a l u e  f o r  b i t  p l a n e  3 
L i n e p a t t e r n  m a s k .  
w r i t i n g m o d e . 
d r a w  L a s t  p i x e l  f l a g  

l i nea3 draws a line between points (X l ,Y l )  and (X2,Y2). The colour to use is 
split into bits and provided in the COLBIT elements. LNMASK gives the bit 
pattern to use when drawing the line, whilst the drawing mode is given by 
WMODE. The values for WMODE (which are the VDI MD_ . . .  modes - 1 )  are:  

0 Replace mode; the new data replaces the old. 

1 Transparent mode only 
already set. 

affects pixels where the pixel is 

2 Exclusive OR mode. 

3 Reverse transparent mode only affects pixels where the 
source pixel is not set. 

LSTLIN is used when drawing lines in XOR mode and normally is -1 indica ting 
that the last point in the line is to be omitted, or if 0 the point is plotted. 

S E E  

l inea L l inea4, v_pline, vswr_mode 

C A V E ATS 

This function pays n o  regard t o  any clipping rectangle installed i n  the Line-A 
input array. 
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l l inea4 
Class: Line-A 

SYNOPSIS 

# i n c l u d e  < l i n e a . h > 

l i n e a 4 < l ;  

X 1 = x 1 ; 
X 2 = x 2 ;  
y 1 = y ;  
C O L B I T O = c o l o u r ;  
C O L B I T 1 = c o l o u r > > 1 ; 
C O L B I T 2 = c o l o u r > > 2 ;  
C O L B I T 3 = c o l o u r > > 3 ;  
W M O D E = m o d e ; 
P A T P T R = p a t t e r n ;  
P A T M S K = i n d e x ;  
M F I L L = f l a g ;  

D ESC R I PTIO N  

Draw horizontal line I 
Category: Line Drawing 

s t a r t i n g X c o - o r d i n a t e  
e n d i n g X c o - o r d i n a t e  
Y c o - o r d i n a t e  
v a l u e f o r  b i t p l a n e  0 
v a l u e  f o r  b i t  p l a n e  1 
v a l u e f o r  b i t  p l a n e  2 
v a l u e  f o r  b i t  p l a n e  3 
w r i t i n g m o d e  
p o i n t e r  t o  f i l l  p a t t e r n 
p a t t e r n c o u n t  
m u l t i  p l a n e  f i l l  f l a g  

l inea4 draws a horizontal line between points (Xl ,Yl ) and (X2,Yl ) .  The colour 
to use is split into bits and provided in the COLBIT elements. PATPTR points to 
an array of PATMSK+ 1 line patterns. The pattern chosen for a particular line 
segment is then a function of Yl and P AT M A S K .  I f  M F I L L  i s  zero then the 
writing mode WMODE is used as described under l inea3. 

When MF ILL is non-zero the value of W M O D E  is ignored and the planes a re 
simply filled with the bits in COLBITs. 

SEE 

v_pline. linea l .  linea3 . l inea5 

CAVEATS 

This function pays no regard to any clipping rectangle installed in the Line-A 
input a rray. 
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l 1 i nea5 
Class: Line-A 

S Y N O P S I S  

# i n c l u d e  < l i n e a . h > 

l i n e a 5 0 ;  

X 1 = x 1 ;  
Y 1 = y 1 ; 
X 2 = x 2 ;  
Y 2 = y 2 ;  
C O L B I T O = c o l o u r ;  
C O L B I T 1 = c o l o u r > > 1 ; 
C O L B I T 2 = c o l o u r > > 2 ;  
C O L B I T 3 = c o l o u r > > 3 ;  
W M O D E = m o d e ;  
P A T P T R = p a t t e r n ;  
P A T M S K = i n d e x ;  
M F I L L = f l a g ;  
C L I P = s t a t e ;  
X M I N C L = x 1 c l i p ; 
Y M I N C L = y 1 c l i p ; 
X M A X C L = x 2 c l i p ; 
Y M A X C L = y 2 c l i p ; 

D E S C R I PT I O N  

Render a filled rectangle I 
Category: Area Filling 

l e f t  X c o - o r d i n a t e  
t o p  Y c o - o r d i n a t e  
r i g h t  X c o - o r d i n a t e  
b o t t o m Y c o - o r d i n a t e  
v a l u e  f o r  b i t p l a n e  0 
v a l u e  f o r  b i t p l a n e  1 
v a l u e  f o r  b i t p l a n e  2 
v a l u e  f o r  b i t p l a n e  3 
w r i t i n g m o d e  
p o i n t e r  t o  f i l l  p a t t e r n  
p a t t e r n c o u n t  
m u l t i  p l a n e  f i l l  f l a g  
c l i p p i n g f l a g  
l e f t  e d g e  X c l i p p i n g 
t o p  e d g e  Y c l i p p i n g 
r i g h t  e d g e  X c l i p p i n g 
b o t t o m e d g e  Y c l i p p i n g 

l lnea5 draws a filled rectangle with upper left corner (X l ,Y l )  and lower right 
corner (X2,Yl ). 

The C O L B IT, PATPTR,  PAT M S K ,  M F I LL and W M O D E  parameters are as 
described under l l nea4.  Note that the PA TPTR value is identical to that of 
l lnea4 which is used as the primitive for this function. 

An optional clipping rectangle may be specified with this function; it  has top left 
corner (XMINCL, YMINCL) and bottom right corner (XMAXCL, YMAXCL). To 
enable clipping CLIP should be set to 1 ,  or disabled by setting CLIP to 0. 

S E E  

l inea l .  l inea4.  v_bar. v_recfl 
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l i nea6 
Class: Line-A 

SY N O P S I S  

# i n c l u d e  < l i n e a . h > 

l i n e a 6 < > ; 

P T S I N ( J =  • • •  ; 
C O N T R L [ 1 J = n ;  
Y 1 = y 1 ; 
C O L B I T O = c o l o u r ;  
C O L B I T 1 = c o l o u r > > 1 ; 
C O L B I T 2 = c o l o u r > > 2 ;  
C O L B I T 3 = c o l o u r > > 3 ;  
W I'I O D E = m o d e ;  
P A T P T R = p a t t e r n ;  
P A T I'I S K = i n d e x ;  
I'I F I L L = f l a g ;  
C L I P = s t a t e ;  
X M I N C L = x 1 c l i p ; 
Y M I N C L = y 1 c l i p ; 
X M A X C L = x 2 c l i p ;  
Y I'I A X C L = y 2 c l i p ; 

D E S C R I PT I O N  

Render a line of a filled polygon 

Category: Line Drawing 

a r r a y  o f  v e r t i c e s  
n u m b e r  o f  v e r t i c e s  
l i n e t o  d r a w  
v a l u e f o r  b i t p l a n e  0 
v a l u e  f o r  b i t  p l a n e  1 
v a l u e  f o r  b i t p l a n e  2 
v a l u e  f o r  b i t p l a n e  3 
w r i t i n g m o d e  
p o i n t e r  t o  f i l l  p a t t e r n  
p a t t e r n c o u n t  
m u l t i  p l a n e  f i l l  f l a g  
c l i p p i n g f l a g  
l e f t  e d g e  X c l i p p i n g  
t o p  e d g e  Y c l i p p i n g 
r i g h t  e d g e  X c l i p p i n g 
b o t t o m  e d g e  Y c l i p p i n g 

l lnea6 draws one line of a filled polygon. The polygon is specified as an array 
of vertices in PTSIN, with the number of vertices in CONTRL( 1 ) .  Note that the 
first vertex must be repeated as the last vertex, but this extra vertex is not 
included in the vertex count. The line drawn as a result of this function is Y l . 

The C O L B IT ,  PATPTR, PAT M S K, M F I LL and W M O D E  parameters are as 
described under l l nea4.  Note that the PATPTR value is identical to that of 
l inea4 which is used as the primitive for this function. 

An optional clipping rectangle may be specified with this function; it  has top left 
corner (XMINCL, YMINCL) and bottom right corner (XMAXCL, YMAXCU.  To 
enable clipping CLIP should be set to 1, or disabled by setting CLIP to 0. 

S E E  

l inea l .  l inea4. v_fil larea 

C A V E A T S  

This function only performs the fill line selection correctly when the fill pa ttern 
height is an exact power of 2. Also you must ensure tha t the PTS IN  array is 
large enough for your requirements, otherwise the system may crash 
mysteriously. 
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E XA M P L E  

I *  
* d r a w  a s i m p l e  p o l y g o n  f i l l e d  w i t h  a s i n g l e  p l a n e  
* p a t t e r n  
* I  

# i n c l u d e  < l i n e a . h > 

i n t m a i n ( v o i d )  
{ 

} 

s h o r t  
s h o r t  
s h o r t  
{ 

p t s [ J = { 1 6 0 , 1 0 0 , 0 , 5 0 , 3 1 9 , 1 9 9 , 3 1 9 , 5 0 , 1 6 0 , 1 0 0 } ;  
c o n t r l [ 2 J ;  
p a t t e r n [ J =  

O x 0 9 4 0 ,  I *  0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0  * I  
O x 0 9 4 0 ,  I *  0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0  * I  
O x 0 f 4 0 ,  I *  0 0 0 0 1 1 1 1 0 1 0 0 0 0 0 0  * I  
O x 0 9 4 0 ,  I *  0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0  * I  
O x 0 9 4 0 ,  I *  0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0  * I  
O x O O O O ,  I *  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  * I  
O x 6 4 d c ,  I *  0 1 1 0 0 1 0 0 1 1 0 1 1 1 0 0 * I  
O x 8 a 8 8 ,  I *  1 0 0 0 1 0 1 0 1 0 0 0 1 0 0 0  * I  
O x c a c 8 ,  I *  1 1 0 0 1 0 1 0 1 1 0 0 1 0 0 0  * I  
O x 2 a 8 8 ,  I *  0 0 1 0 1 0 1 0 1 0 0 0 1 0 0 0  * I  
O x a 4 8 8 ,  I *  1 1 0 0 0 1 0 0 1 0 0 0 1 0 0 0  * I  
O x O O O O ,  I *  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  * I  
O x O O O O ,  I *  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  * I  
O x O O O O ,  I *  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  * I  
O x O O O O ,  I *  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  * I  
O x O O O O ,  I *  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  * I  

} ; 
r e g i s t e r  i n t  i ;  

l i n e a O < > ;  I *  i n i t i a l i s e * I  
P T S I N = p t s ;  I *  s e t u p  p t s i n  * I  
C O N T R L = c o n t r l ;  I *  a n d  c o n t r l  * I  
c o n t r l [ 1 J = s i z e o f ( p t s > l < s i z e o f ( s h o r t > * 2 > - 1 ; 
C O L B I T 0 = 1 ; I *  u s e  a l l  b i t  p l a n e s  * I  
C O L B I T 1 = 1 ;  
C O L B I T 2 = 1 ; 
C O L B I T 3 = 1 ; 
W M O D  E = O ;  I *  r e p l a c e  m o d e  * I  
P A T P T R = p a t t e r n ;  I *  s e t  u p  p a t t e r n  p o i n t e r  * I  
P A T M S K = s i z e o f ( p a t t e r n ) l s i z e o f ( s h o r t > - 1 ;  
M F I L L = O ;  / *  n o  m u l t i - p l a n e  f i l l  * /  
C L I P = O ;  / *  n o  c l i p p i n g  * /  

Y 1 = 0 ;  / *  s t e p  o v e r a l l  L i n e s  u s e d  * /  
f o r  < i = O ;  i < 2 0 0 ;  i + + )  
{ 

} 

L i n e a 6 < > ;  
Y 1 + + ;  

r e t u r n  0 ;  

I *  r e n d e r  o n e  L i n e * I  
I *  m o v e  t o  n e x t  L i n e * I  
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l 1 i nea7 Perform a BITBLiT I 
Class: Line-A Category: BITBLiT Functions 

SY N O P S I S  

# i n c l u d e  < l i n e a . h > 

l i n e a 7 ( b l i t > ;  

L A  B L I T  * b l i t ; p o i n t e r  t o  b l i t  s t r u c t u r e  

D E S C R I P T I O N  

l lnea7 is the system BITBLiT primitive (b i t  block transfer), and is unusual in 
that it does not use the input array. The function is passed a pointer to an 
LA_BLIT structure, which has the form: 

t y p e d e f  s t r u c t  l a  b l k  
{ 

s h o r t  b l _ x m i  n ;  
s h o r t  b l _ y m i n ;  
s h o r t  * b l _ f o r m ;  
s h o r t  b l _ n x w d ;  
s h o r t  b l _ n x l n ; 
s h o r t  b l _n x p l ;  

} L A _B L K ;  

t y p e d e f  s t r u c t  l a  b l i t  
{ 

s h o r t  b b_ b _ w d ;  
s h o r t  b b _ b _ h t ;  
s h o r t  b b _ p l a n e _ c t ;  
s h o r t  b b_ f g _ c o l ;  
s h o r t  b b_ b g _ c o l ;  
c h a r  b b _o p _ t a b [ 4 J ;  
s t r u c t  l a _ b l k  b b_ s ; 
s t r u c t  l a _ b l k  b b_d ; 
s h o r t  * b b _ p _a d d r ;  
s h o r t  b b_ p _ n x l n ;  
s h o r t  b b _p_ n x p l ;  
s h o r t  b b _p_m a s k ; 
c h a r  b b_ f i l l [ 2 4 J ;  

} L A _B L I T ;  

m i n i m u m  x 
m 1 n 1 m u m  y 
w o r d  a l i g n e d  m e m o r y  f o r m 
o f f s e t  t o  n e x t  w o r d  i n  l i n e 
o f f s e t  t o  n e x t  l i n e i n  p l a n e  
o f f s e t  t o  n e x t  p l a n e  

w i d t h  o f  b l o c k  i n  p i  x e  l s  
h e i g h t  o f  b l o c k  i n  p i x e l s  
n u m b e r o f  p l a n e s  
f o r e g r o u n d  c o l o u r  
b a c k g r o u n d  c o l o u r  
f g / b g l o g i c  t a b l e  
s o u r c e  i n f o b l o c k  
d e s t i n a t i o n i n f o  b l o c k  
p a t t e r n  b u f f e r  a d d r e s s  
o f f s e t  t o  n e x t  p a t t e r n  l i n e 
o f f s e t  t o  n e x t  p a t t e r n  p l a n e  
p a t t e r n  i n d e x  m a s k  
w o r k  s p a c e  

The function performs a blit from a source to a destination form. The source 
form has a top left corner (bb_s . b l_xm i n ,  b b_s . bl_ym i n )  with width and 
height bb_b_wd and bb_b_ht respectively. bb_plane_ct bit planes are then 
transferred to the destination form with top left corner (bb_d . b l _x m i n, 
bb_d . b l_y m i n ) .  Note that the algorithm employed deals successfully with 
overlapping forms. 
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The remaining parameters of the source and destination form definitions 
(bb_s .bl_ . . .  and bb_d .bl_ . . . ) are the pointer to the base of the form bl_form, 
b l_nxwd, the offset to the next word in the same plane (i.e. skipping the 
interleaved planes), bl_nxln a count of the number of bytes in one line of the 
form and finally bl_nxpl, the offset to the next plane from the start of one 
plane, thus a llowing blitting from a linear form in memory to the interleaved 
plane structure of the ST display. 

As the planes are transferred by the blit operation, a logical operation is 
performed on the bits. The operations are a generalisation of those performed 
for the VDI vro_cpyfm routine. The logic table consist of 4 bytes, indexed by 
considering the value of the bits in foreground and background colours, 
bb_fg_col  and bb_bg_c o l .  The logic opera tion used for a particular bit 
plane is obtained by considering bb_op_tab(bb_fg_col  • 2 + bb_bg_col ) .  
The logical operations are identica l  to  those discussed under vro_cpyfm 
(S_A N D_D etc.) .  

The final variant available with l lnea7 allows a pattern to be A N Ded into the 
source prior to being combined with the destination. To enable the pattern 
integration, bb_p_addr should point to an array of patterns, similar to those 
used for l lnea4. Note that if you do not require the pattern facility you should 
set b_p_addr to N U LL p_nxln and p_nxpl are used identically to bl_nxln and 
bl_nxpl, discussed above for forms, but apply instead to the pattern 'form' . 
Note that p_nxln must be an exact power of two. p_mask is used with p_nxln 
to mask the appropriate part of the source. If p_nxlen has a value of 1 <<n (i.e. 
an exact power of two), then the value for p_mask is (p_nxln/2- 1 )<<n. 

The remaining 24 bytes of the LA_BLIT structure, bb_fl l l , are used internally by 
the blit algorithm. 

S E E  

l ineae. vro_cpyfm , vrt_cpyfm 

C A V E A T S  

This call makes almost n o  checks a s  t o  the validity o f  what is being attempted, 
so great care should be taken when using it as it  is very easy to disrupt the 
machine without due care. 

This function pays no regard to any clipping rectangle installed in the Line-A 
input array. 
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E XA M P L E  

I *  
* b l i t  t h e  t o p  l e f t  o f  t h e  s c r e e n  t o  t h e  b o t t o m 
* r i g h t  
* I  

ll i n c l u d e  
ll i n c l u d e  
ll i n c l u d e  
# i n c l u d e  
# i n c l u d e  

< l i n e a . h > 
< v d i . h > 
< s t r i n g . h > 
< o s b i n d . h > 
< s t d d e f .  h >  

i n t  m a i n ( v o i d )  
{ 

} 
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L A_B L I T  b l t ;  

l i n e a O < > ;  

b l t  . b b _ b _ w d = V _ X _ M A X I 2 - 1  I *  b l i t  h a l f  s c r e e n  * I  
b l t . b b _ b _ h t = V _ Y _ M A X I 2 - 1  
b l t . b b _ p l a n e _ c t = V P L A N E S  I *  n u m b e r o f  p l a n e s  * I  
b l t .  b b _ f g _ c o l = 1 ; I *  m a i n t a i n  c o l o u r s  * I  
b l t . b b _ b g _ c o l = 1 ; 
m e m s e t ( b l t . b b _ o p _ t a b , S _ O R _ D , s i z e o f ( b l t . b b _ o p _ t a b > > ;  
b l t . b b _ s . b l _ x m i n = b l t . b b _ s . b l _ y m i n = O ;  
b l t . b b _ s . b l _ f o r m = b l t . b b _ d . b l _ f o r m = L o g b a s e < > ;  
b l t . b b _ s . b l _ n x w d = b l t . b b _ d . b l _ n x w d = 1 < < V P L A N E S ;  
b l t . b b _ s . b l _ n x l n = b l t . b b _ d . b l _ n x l n = V W R A P ;  
b l t . b b _ s . b l _ n x p l = b l t . b b _ d . b l _ n x p l = 2 ;  
b l t . b b _ p _ a d d r = N U L L ;  I *  n o  p a t t e r n * I  
b l t . b b _ s . b l _ x m i n = b l t . b b _ s . b l _ y m i n = O ;  
b l t . b b _ d . b l _ x m i n = V _ X _M A X I 2 ;  
b l t . b b _ d . b l _ y m i n = V _ Y _ M A X I 2 ;  

l i n e a 7 C & b l t > ;  
r e t u r n  0 ;  

Lattice C 5 

I *  b l i t  i t  * I  

Line-A Library 



l i nea a 
Class: Line-A 

S Y N O P S I S  

# i n c l u d e  < l i n e a . h > 

l i n e a 8 < > ; 

F B A S E = f o n t ;  
F W I D T H = w i d t h ;  
S R C X = c h ;  

S R C Y = O ;  

D E L X = w ;  
D E L Y = h ;  
D S T X = x ;  

D S T Y = y ;  

T E X T F G = f g c o l ;  
T E X T B G = b g c o l ;  
S T Y L E = e f f e c t ;  
L I T E M A S K = l m a s k ;  
S K E W M A S K = s m a s k ;  
W E I G H T = t h i c k ;  
R O F F = r o f f ;  
L O F F = l o f f ;  
S C A L E = e n a b l e ;  
X D D A = O x 8 0 0 0 ;  
D D A I N C = f a c t o r ;  
S C A L D I R = d i r ;  
C H U P = a n g l e ;  
M O N O = m o n o f l a g ;  
S C R T C H P = b u f f e r ;  
S C R P T 2 = o f f s e t ;  
W M O D E = m o d e ;  
C L I P = s t a t e ;  
X M I N C L = x 1  c l i p ; 
Y M I N C L = y 1 c l i p ; 
X M A X C L = x 2 c l i p ; 
Y M A X C L = y 2 c l i p ; 

D E S C R I P T I O N  

Render bit-mapped character on screen 

Category: BITBLiT Functions 

b a s e  o f  f o n t  f o r m  
w i d t h  o f  f o n t  f o r m  
X c o - o r d i n a t e  o f  c h a r a c t e r  
f o n t  f o r m  

i n  

Y c o - o r d i n a t e  o f  c h a r a c t e r  i n  
f o n t  f o r m  
w i d t h  o f  c h a r a c t e r  
h e i g h t  o f  c h a r a c t e r  
X c o - o r d i n a t e  t o  p l o t  c h a r a c t e r  
o n  s c r e e n  
Y c o - o r d i n a t e  t o  p l o t  c h a r a c t e r  
o n  s c r e e n  
f o r e g r o u n d  c o l o u r  
b a c k g r o u n d  c o l o u r  
t e x t  e f f e c t  
l i g h t e n i n g m a s k  
s k e w i n g m a s k  
t h i c k e n i n g  w i d t h  
s k e w i n g o f f s e t  a b o v e  b a s e l i n e 
s k e w i n g  o f f s e t  b e l o w  b a s e l i n e 
e n a b l e  s c a l i n g 
s c a l i n g v a r i a b l e  
s c a l i n g f a c t o r  
s c a l i n g d i r e c t i o n 
r o t a t i o n a n g l e  
m o n o - s p a c e d  f l a g  
w o r k  b u f f e r  
s c a l i n g o f f s e t  i n t o  b u f f e r  
w r i t i n g m o d e  
c l i p p i n g f l a g .  
l e f t  e d g e  X c l i p p i n g  
t o p  e d g e  Y c l i p p i n g 
r i g h t  e d g e  X c l i p p i n g 
b o t t o m e d g e  Y c l i p p i n g .  

l inea8 is used for rendering bit-mapped fonts on screen. A character from the 
font  at pixel offset (SRCX, SRCY) with width and height D E LX and D E LY is 
transferred to the destination (DSTX, DSTY). TEXTFG and TEXTBG give the 
foreground and background colours which should be used when rendering. 
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To enable font scaling SCALE is made non-zero, and the direction of scaling put 
in SCALD I R; 0 for down, otherwise up. When using scaling the fixed point 
variable XDDA should be initialised to 0.5 (Ox8000 in the representation used), 
and the DDA scaling factor set up. If the final size required is f inal and the 
actual font size is actual then for scaling up DDAINC should be set to Ox l OO • 
(final - actual)/ actual, else for scaling down Ox l OO * final/actual. 

The effects applied to the font may be set via the STYLE bitmap: 

Bit Effect 

0 Thicken 

1 'Lighten' 

2 Skew 

3 Underline (in-operative) 

4 Outline 

To rotate the text CHUP may be set to the number of degrees required times 10, 
in the same way as vst_rotatlon. MONO should be set to 1 for mono-spaced 
fonts or non-zero for proportional fonts. SC RTC H P  should be set to a word 
aligned scratchpad area in which text special effects are rendered. The size of 
this buffer should be twice the size of the largest character which may result.  
SCRPT2 gives an offset into the SCRTC H P  buffer which is used when scaling 
fonts. Like the SCRTC H P  buffer it  should have space for twice the la rgest 
character which may result. 

When rendering the text into the destination form the writing mode WMODE is 
used as described under l lnea3, however this is extended from the normal set 
of four modes and any of the BITBLiT modes may be used (S_AND_D etc.), by 
adding 4 to the normal value. 

The remaining variables which must be set are normally copied directly from 
the font header. 

An optional clipping rectangle may be specified with this function, it  has top left 
corner (XM INCL, YMINCL) and bottom right corner (XMAXCL, YMAXCL) . To 
enable clipping CLIP should be set to 1, or disabled by setting CLIP to 0. 

S E E  

l inea 7. v _gtext. v justified. vst _rotation 
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E XA M P L E  

I *  
* w r i t e  o u t  t e x t  i n  a l l  s t y l e s ,  n o t  r o t a t e d  o r  
* s c a l e d  
* I  

# i n c l u d e  < l i n e a . h > 
i n t m a i n ( v o i d )  
{ 

} 

r e g i s t e r  i n t  i . , 

l i n e a O < > ;  
f o r  < i = O ;  i < O x 2 0 ;  i + + )  
{ 

} 

r e g i s t e r  
r e g i s t e r  

c o n s t  c h a r  
c h a r  c ;  

* s = " H e l l o W o r l d " ;  

I *  s e t  u p  i n i t i a l  s c r e e n  X c o - o r d i n a t e  * I  
D S T X = O ;  
i f  ( i > = O x 1 0 >  

D S T X = V _ X _ M A X I 2 ;  
w h i l e < c = * s + + ) 
{ 

} 

s h o r t  x ( 5 0 0 J ;  

T E X T F G = 1 ; I *  c o l o u r s  * I  
T E X T B G = O ;  
S T Y L E = i ; I *  a n d  s t y l e  * I  
I *  c o m p u t e  s o u r c e  p o s i t i o n a n d  h e i g h t  * I  
c - = V _ D E F _ F O N T - > f o n t _ l o w _ a d e ;  
S R C X = V _ D E F _ F O N T - > f o n t _ c h a r _ o f f ( c J ;  
S R C Y = O ;  
D E L X = V _ D E F _ F O N T - > f o n t _ c h a r _ o f f [ c + 1 ] - S R C X ;  
D E L Y = V _ D E F _ F O N T - > f o n t _ h e i g h t ;  
F B A S E = V _ D E F _ F O N T - > f o n t _d a t a ;  
F W I D T H = V _ D E F _ F O N T - > f o n t _ w i d t h ;  
I *  c o p y  m a s k s  a n d  e f f e c t s  * I  
L I T E M S K = V _ D E F _ F O N T - > f o n t _ l i g h t e n i n g ;  
S K E W M S K = V _ D E F _ F O N T - > f o n t _ s k e w i n g ;  
W E I G H T = V _ D E F _ F O N T - > f o n t _ t h i c k e n i n g ;  
I *  o f f s e t s  f o r  s k e w e d  t e x t  * I  
i f  ( S T Y L E  & 1 < < 2 ) I *  s k e w e d  * I  
{ 

} 

R O F F = V _ D E F _ F O N T - > f o n t _ r i g h t _ o f f ;  
L O F F = V _ D E F _ F O N T - > f o n t _ l e f t _ o f f ;  

e l s e  
R O F F = L O F F = O ;  

S C A L E = O ;  
X D D A = O x 8 0 0 0 ;  I *  i n i t i a l i s e a n y w a y  * I  
D D A I N C = 2 5 6 ;  
S C A L D I R = O ;  
C H U P = O ;  
M O N O = O ;  
S C R T C H P = x ;  
S C R P T 2 = s i z e o f < x > l 2 ;  
C L I P = O ;  
D S T Y = ( i & O x f ) * V _ D E F _ F O N T - > f o n t _ h e i g h t ;  
I *  n o  n e e d  t o  r e d o  D S T X  a s  l i n e a 8  d o e s  i t  * I  
l i n e a 8 < > ;  
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l l i nea9 Show mouse cursor I 
Class: Line-A Category: Sprite Manipulation 

SY N O P S I S  

# i n c l u d e  < l i n e a . h > 

l i n e a 9 C > ; 

I N T I N C O J = f o r c e ; z e r o  t o  f o r c e  m o u s e  t o  s h o w 

s h o w m o u s e ( f o r c e > ;  

D E S C R I P T I O N  

l lneo9 is identical to the VDI call v_show_c and is used to decrease the mouse 
hide depth. It  takes a single parameter in I N T I N (O),  which if zero forces the 
mouse hide depth counter to be reset and the mouse displayed regardless; if it 
is non-zero then the hide depth is reduced by one and the mouse displayed if 
the hide depth becomes zero. 

The showmouse macro is provided to simplify the interface and takes a single 
parameter force, as described above. 

S E E  

l ineaa. v_show_c, v_dspcur. grat_mouse 
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l l i neaa 
Class: Line-A 

S Y N O P S I S  

# i n c l u d e  < l i n e a . h > 

l i n e a a < > ;  

h i d e m o u s e < > ;  

D E S C R I PT I O N  

Hide mouse cursor I 
Category: Sprite Manipulation 

l l neaa (and the equivalent name h ldemouse) is identical to the VDI call 
v_hlde_c and is used to increase the mouse hide depth. When the hide depth is 
non-zero the mouse cursor is not displayed. 

S E E  

l inea9, v_hide_c . v_rmcur, graf_mouse 
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l l i neab Transform mouse cursor I 
Class: Line-A Category: Sprite Manipulation 

SY N O P S I S  

# i n c l u d e  < l i n e a . h > 

l i n e a b ( ) ; 

D E S C R I P T I O N  

l i neab is identical is used to change the form of the mouse cursor, in an 
identical manner to vsc_form . A pointer to an LA_SPRITE structure is placed in 
I NTIN (0- 1 )  giving the new form: 

t y p e d e f  s t r u c t  l a _ s p r i t e  
{ 

s h o r t  l s _ x h o t ;  
s h o r t  l s _y h o t ;  
s h o r t  l s _ f o r m ;  
s h o r t  l s _ b g c o l ;  
s h o r t  l s _ f g c o l ;  
s h o r t  l s _ i m a g e [ 3 2 J ;  

} L A _ S P R I T E ;  

X h o t  s p o t  o f f s e t  
Y h o t  s p o t  o f f s e t  
1 f o r  V D l ,  - 1  f o r  X O R  
b a c k g r o u n d  c o l o u r  i n d e x  
f o r e g r o u n d  c o l o u r  i n d e x  
i n t e r l e a v e d  i m a g e  

The image is stored in image/ mask interleaved form. The first word in the 
ls_lmage array gives the mask, the second the data, the third the mask, etc. 
The ls_form value gives the way the mouse is rendered on screen. For both 
VDI and XOR modes, most combinations are identical:  

Foreground Background Colour plotted 

0 0 Destination 

0 1 Background 

1 0 Foreground (VDI mode) 
Inverse destination (XOR mode) 

1 1 Foreground 

To save the old mouse form before changing it the old form should be copied 
from V MASK F O R M  (note that the full LA SPR ITE structure for the mouse 
cursor starts at V _M_POS_HX) .  Also when

-
changing the mouse form you 

should disable drawing of the mouse by setting V _MOUS E_F LAG to 0 and 
restore it afterwards. This ensures that 'droppings' do not occur. 

S E E  

l inead.  vsc_form . grat_mouse 
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! l i neae 
Class: Line-A 

S Y N O P S I S  

# i n c l u d e  < l i n e a . h > 

l i n e a c < s a v e ) ;  

Remove user sprite I 
Category: Sprite Manipulation 

v o i d  * s a v e ;  p o i n t e r  t o  s p r i t e s a v e  a r e a 

D E S C R I P T I O N  

l ineae is used to remove a sprite previously drawn using l inead. A pointer to 
the sprite save area is passed and the screen restored from this. 

S E E  

l inead, linea9, l ineaa 
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l l i nead Render user sprite I 
Class: Line-A Category: Sprite Manipulation 

SY N O P S I S  

# i n c l u d e  < l i n e a . h > 

l i n e a d ( x , y , s p r i t e , s a v e > ;  

i n  t x ;  
i n t  y ;  
L A _ S P R I T E  * s p r i t e ;  
v o i d  * s a v e ;  

D E S C R I PT I O N  

x p o s i t i o n f o r  s p r i t e 
y p o s i t i o n f o r  s p r i t e 
p o i n t e r  t o  s p r i t e d e f i n i t i o n 
p o i n t e r  t o  s p r i t e  s a v e  a r e a  

l inead is used to render a user defined sprite. The r.osition to plot the sprite at  
is passed in x and y, and the sprite definition in spnte. sprite is a pointer to an 
LA_SPRITE structure, discussed previously under l lneab. 

The save area is used to keep a copy of the screen area corrupted by the sprite. 
I t  shares the first 5 fields of the LA_SPRITE structure, but must have room for 
the image from all  screen bitplanes. Hence it should have a size of 
l O+VPLANES*64 bytes. 

S E E  

l ineae . l ineab 
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! l i neae  
Class: Line-A 

S Y N O P S I S  

# i n c l u d e  < l i n e a . h > 

l i n e a e < > ;  

I N T I N [ O J = w r _ m o d e ;  
C O N T R L ( 7 - 8 J = s r c ;  

C O N T R L [ 9 - 1 0 J = d e s t ;  

I N T I N ( 1 J = o n e _ c o l ;  
I N T I N C 2 J = z e r _ c o l ;  
P T S I N [ Q ) = l l x 1 ;  
P T S I N ( 1 ] = l l y 1 ; 
P T S I N [ 2 J = u r x 1 ;  
P T S I N [ 3 J = u r y 1 ; 
P T S I N [ 4 J = l l x 2 ;  
P T S I N [ 5 ] = l l y 2 ;  
P T S I N [ 6 J = u r x 2 ;  
P T S I N [ 7 J = u r y 2 ;  
C O P Y T R A N = m o d e ;  
C L I P = s t a t e ;  
X I'I I N C L = x 1  c l i p ; 
Y I'I I N C L = y 1 c l i p ; 
X M A X C L = x 2 c l i p ; 
Y I'I A X C L = y 2 c l i p ; 

D E S C R I P T I O N  

Copy raster form I 
Category: BITBLiT Functions 

l o g i c  o p e r a t i o n t o  p e r f o r m  
s o u r c e  m e m o r y  f o r m  d e f i n i t i o n  
b l o c k  
d e s t i n a t i o n m e m o r y  f o r m  
d e f i n i t i o n b l o c k  
c o l o u r  i n d e x  f o r  1 s  i n  t h e  d a t a  
c o l o u r  i n d e x  f o r  O s  i n  t h e  d a t a  
l o w e r - l e f t  X o f  f i r s t  r e c t a n g l e  
l o w e r - l e f t  Y o f  f i r s t  r e c t a n g l e  
u p p e r - r i g h t  X o f  f i r s t  r e c t a n g l e  
u p p e r - r i g h t  Y o f  f i r s t  r e c t a n g l e  
l o w e r - l e f t  X o f  s e c o n d  r e c t a n g l e  
l o w e r - l e f t  Y o f  s e c o n d  r e c t a n g l e  
u p p e r - r i g h t  X o f  s e c o n d  r e c t a n g l e  
u p p e r - r i g h t  Y o f  s e c o n d  r e c t a n g l e  
o p a q u e / t r a n s p a r e n t  m o d e  
c l i p p i n g  f l a g . 
l e f t  e d g e  X c l i p p i n g  
t o p  e d g e  Y c l i p p i n g 
r i g h t  e d g e  X c l i p p i n g 
b o t t o m  e d g e  Y c l i p p i n g .  

l ineae is the VDI raster copy primitive and performs the equivalent of both 
vrt_cpyfm and vro_cpyfm . Referring to the description of vrt_cpyfm and 
vro_cpyfm, the parameters discussed there are placed in the arrays as noted 
above. To perform a vro_cpyfm, C O PYT R A N  should be set to 0, or 1 to 
perform a vrt_cpyfm. 

When C O PYTRAN is 1, one_col and zer_col should be provided to give the 
colours for ones and zeroes respectively, as discussed under vrt_cpytm. 

An optional clipping rectangle may be specified with this function; it has top left 
corner (XM I N C L, Y M I N C L) and bottom right corner (XMAXCL, YMAXC L). To 
enable clipping CLIP should be set to 1, or disabled by setting C LIP  to 0. 

S E E  

l inea?, vro_cpyfm , vrt_cpyfm 
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l l i neaf 
Class :  Line-A 

S Y N O P S I S  

# i n c l u d e  < l i n e a . h > 

l i n e a f < > ;  

I N T I N [ O J = c o l o u r ;  
P T S I N [ O J = x ;  
P T S I N [ 1 J = y ;  
W M O D E = m o d e ;  
P A T P T R = p a t t e r n ;  
P A T M S K = i n d e x ;  
M F I L L = f l a g ;  
C L I P = s t a t e ;  
X M I N C L = x 1 c l i p ;  
Y M I N C L = y 1 c l i p ;  
X M A X C L = x 2 c l i p ; 
Y M A X C L = y 2 c l i p ; 
S E E D A B O R T = f n ;  

D E S C R I PT I O N  

Flood fill area I 
Category: Area Filling 

c o l o u r  t o  s e a r c h  f o r  
x c o - o r d i n a t e  o f  s t a r t  p o i n t  
y c o - o r d i n a t e  o f  s t a r t  p o i n t  
w r i t i n g m o d e  
p o i n t e r  t o  f i l l  p a t t e r n 
p a t t e r n c o u n t  
m u l t i  p l a n e  f i l l  f l a g  
c l i p p i n g f l a g . 
l e f t  e d g e  X c l i p p i n g  
t o p  e d g e  Y c l i p p i n g  
r i g h t  e d g e  X c l i p p i n g  
b o t  t o m  e d g e  Y c l i p p i n g 
a b o r t  f i l l  p o i n t e r  

l ineaf is used to flood fill an area (often called seed fill), in an identical manner 
to v_contourfl l l .  The x and y parameters of v_countourfl l l  are passed in 
PTSIN (O) and PTSIN (O), whilst the boundary colour is passed in I NTIN (O) .  

The PATPTR, PATMSK, MF ILL and WMODE parameters are as described under 
l inea4. Note that the C O LBIT  values are not passed to this function, instead 
the current workstation fill colour attribute is used, hence this function must 
always be used with an open workstation. 

A clipping rectangle must be specified with this function, it  has top left corner 
(XMINCL, YMINCL) and bottom right corner (XMAXC L, YMAXCL). Note that the 
clipping flag CLIP is ignored, clipping is always performed. 

SEE DABORT is a function called after plotting every line, and is used to abort 
the fill .  If the function called returns 0 the flood fill continues, otherwise it is 
aborted. 

S E E  

l inea4, v_countourfill 
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C A V E AT S  

This function does not evaluate the COLBIT values for its drawing colour and 
the colour used is that of the current workstation, hence a workstation must be 
opened by the application. The function is still however of great use as it 
allows an abort function to be specified so that a user may abort an incorrect or 
'leaking' fill. 

E XA M P L E  

I *  
* d r a w  
* I  

# i n c l u d e  
# i n c l u d e  
# i n c l u d e  

a c i r c l e  o n  

< l i n e a . h > 
< v d i . h >  
< a e s . h > 

s c r e e n  a n d  t h e n  s e e d - f i l l  i t  

s h o r t  
{ 

s a v e d s  s a b C v o i d )  

r e t u r n V _M O U S E _B T ;  I *  s t o p  w h e n  a b u t t o n  p r e s s e d  * I  
} 

i n t m a i n ( v o i d )  
{ 

} 

s h o r t  v _ h a n d l e , j u n k ;  
s h o r t  p a t t e r n ( ] = {  

} ; 

O x 0 9 4 0 ,  I *  0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0  * I  
O x 0 f 4 0 ,  I *  0 0 0 0 1 1 1 1 0 1 0 0 0 0 0 0  * I  
O x 0 9 4 0 ,  I *  0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0  * I  
O x 6 4 d c ,  I *  0 1 1 0 0 1 0 0 1 1 0 1 1 1 0 0 * I  
O x 8 a 8 8 ,  I *  1 0 0 0 1 0 1 0 1 0 0 0 1 0 0 0  * I  
O x c a c 8 ,  I *  1 1 0 0 1 0 1 0 1 1 0 0 1 0 0 0  * I  
O x 2 a 8 8 ,  I *  0 0 1 0 1 0 1 0 1 0 0 0 1 0 0 0  * I  
O x a 4 8 8 ,  I *  1 1 0 0 0 1 0 0 1 0 0 0 1 0 0 0  * I  

a p p l _ i n i t C > ;  
v _ h a n d l e = g r a f _ h a n d l e C & j u n k , & j u n k , & j u n k , & j u n k > ;  
l i n e a O C > ;  
h i d e m o u s e < > ;  
v s _ c l i p ( v _ h a n d l e , O , N U L L > ;  
v s w r _ m o d e C v _ h a n d l e , M D _ R E P L A C E > ;  
v s f _ c o l o r < v _ h a n d l e , B L A C K > ;  
v s f _ i n t e r i o r ( v _ h a n d l e , F I S _ H O L L O W ) ;  
v s f _ p e r i m e t e r ( v _ h a n d l e , 1 > ;  
v _ c i r c l e ( v _ h a n d l e , V _ X _ M A X / 2 , V _ Y _ M A X / 2 , V _ Y _ M A X / 2 > ;  
P T S I N ( 0 J = V _ X _ M A X I 2 ;  
P T S I N ( 1 J = V _ Y _ M A X / 2 ;  
I N T I N C O J = - 1 ; 
X M I N C L = Y M I N C L = O ;  
X M A X C L = V _ X _ M A X ;  
Y M A X C L = V _ Y _ M A X ;  
S E E D A B O R T = s a b ;  
W M O D E = M D _ R E P L A C E ;  
P A T P T R = p a t t e r n ;  
P A T M S K = s i z e o f ( p a t t e r n > l s i z e o f ( s h o r t > - 1 ; 
M F I L L = O ;  
l i n e a f ( ) ;  
s h o w m o u s e ( 1 ) ; 
r e t u r n a p p l _ e x i t C > ;  
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AC_CLOSE 1 9  
AC_OPEN 1 9  
ADDR 106, 1 07 
aes.h 3 
_AESglobal 3 
alert 26 
appl_exit 4 
appl_find 5 
appl_init 6 
appl_read 7 
appl_tplay 8 
appl_trecord 9 
appl_write 1 1  

Bconin 298 
Bconout 300 
Bconstat 301 
Bcostat 302 
BEG_MCTRL 1 1 0  
BEG_UPDATE 1 1 0  
Bioskeys 314 
BITBLiT 372 
Blitmode 315 
border 61 

Cauxin 248 
Cauxis 249 
Cauxos 250 
Cauxout 251 
Cconin 252 
Cconis 253 
Cconos 254 
Cconout 255 
Cconrs 256 
Cconws 258 
chdiracc.c 55 
check mark 53 
CLOSE 92, 95 
Cnecin 259 
command line 89 
Cprnos 260 
Cprnout 261 
Crawcin 262 
Crawio 263 
Cursconf 316 

Atari Library Index 

Index 
Dcreate 264 
Ddelete 264 
desk accessory 5, 7, 1 1 ,  19, 25, 55 
Dfree 265 
Dgetdrv 266 
Dgetpath 267 
dialog 30 
disable 54 
DNARROW 92, 95 
Dosound 317 
double click 14 
double clicked 33 
Drvmap 303 
Dsetdrv 266 
Dsetpath 267 

ED_CHAR 62 
ED_END 62 
ED_INIT 62 
ED_START 62 
END_MCTRL 1 1 0  
END_UPDATE 1 1 0  
environment 85 
error number 34 
etv_critic 310 
etv _term 291 
EVENTREC 8 
evnt_button 12  
evnt_mesag 1 6  
evnt_mouse 21 
EVNTREC 9 

Fattrib 268 
Fclose 270 
Fcreate 271 
Fdatime 272 
Fdelete 274 
Fdup 275 
Fforce 276 
Fgetdta 277 
Flopfmt 318 
Floprd 321 
Flopver 322 
Flopwr 323 
FMD_FINISH 31 
FMD_GROW 31 
FMD_SHRINK 31 
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FMD START 31 
font 42 
Fopen 278 
fork 90 
form_button 28 
form center 30 
form-do 62 
form=keybd 36 
Fread 279 
Frename 280 
Fseek 281 
fsel_exinput 37 
fsel_input 39 
Fsetdta 277 
Fsfirst 282 
Fsnext 282 
FULL 92, 95 
function keys 15  
Fwrite 284 

G BOXCHAR 42 
GDOS 

v_alpha_text 1 1 4  
v_bit_image 1 1 8  
v_dear_disp_list 121 
v_form_adv 138 
v_opnwk 149 
v_output_window 154 
v_updwk 160 
vq_scan 181 
vqt_name 192 
vst font 240 
vst-load fonts 242 
vsCunload_fonts 244 

GDP 
v_arc 1 15 
v bar 1 1 7  
v=cirde 120 
v_ellarc 132 
v_ellipse 134 
v _ellslice 132 
v _justified 143 
v _pieslice 1 1 5  
v_rbox 157 
v rfbox 157 

Getbpb 304 
Getmpb 305 
Getrez 324 
Gettime 325 
Giaccess 326 
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GRECT 71 

HIDETREE 66 
HSLIDE 92, 95 

Ikbdws 327 
INFO 92, 95 
Initmous 328 
internal shell 88 
inverse video 57 
lorec 330 

Jdisint 331 
Jenabint 331 

Kbdvbase 332 
Kbrate 334 
Kbshift 252, 259, 262, 263, 298, 306 
key stroke 36 
Keytbl 335 

LA_DATA 361 
LA_EXT 362 
LA FONT 363 
LA -SPRITE 380 
LFARROW 92, 95 
linea.h 359 
lineaO 360 
lineal 365 
linea2 366 
linea3 367 
linea4 368 
lineaS 369 
linea6 370 
linea7 372 
linea8 375 
linea9 378 
LINEA_INFO 360 
lineaa 379 
lineab 380 
lineae 381 
linead 382 
lineae 383 
lineaf 384 
Logbase 336 
Lrwabs 309 
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Malloc 285 
_mediach 286 
Mediach 308 
menu_register 19  
M eta file 

v meta extents 145 
vm coords 169 
vm)ilename 1 70 
vm_pagesize 1 71 

MFORM 44 
Mfpint 337 
Mfree 287 
Midiws 339 
MN_SELECTED 1 6  
mouse 

ARROW 44 
FLAT_HAND 44 
HOURGLASS 44 
M_OFF 44 
M_ON 44 
OUTLN_ CROSS 44 
POINT HAND 44 
TEXT_ CRSR 44 
THICK CROSS 44 
THIN_CROSS 44 
USER_DEF 44 

MOVE 95 
Mshrink 288 
MU _BUTTON 24 
MU_KEYBD 24 
MU_M1 24 
MU_M2 24 
MU_MESAG 24 
MU_TIMER 24 

NAME 92, 95 

objc_draw 30, 33, 80 
objc_offset 64 
objc_ walk 66 
objc_xywh 68 
Offgibit 340 
Ongibit 340 
osbind.h 247, 297, 313 
outlined 61 

PCDOS 34 
Pexec 289 
Physbase 341 
Protobt 342 

Atari Library Index 

Prtblk 343 
Pterm 291 
PtermO 291 
Ptermres 292 
Puntaes 320, 345 

Rainbow TOS 37, 102 
Random 346 
rc_constrain 69 
rc_copy 70 
rc_equal 71 
rc_inside 72 
rc_intersect 73 
rc_union 75 
resource file 52, 61, 76, 79 
Rsconf 347 
rsrc_free 76 
rsrc_gaddr 33, 61, 77 
rsrc_load 76, 79 
rsrc_obfix 80 
rsrc_saddr 81 
RTARROW 92, 95 
Rwabs 309 

Saved! 86 
scan code 15  
scrap 83, 84 
Scrdmp 349 
scrp_read 83 
scrp_write 84 
Setcolor 350 
Setexc 31 1 
Setpallete 351 
Setprt 352 
Setscreen 353 
Settime 325 
shel envrn 85 
she(find 86 
shel_get 87 
shel_put 88 
shel_read 89 
shel write 90 
shelf buffer 87 
siblings 65 
SIZE 92, 95 
Ssbrk 354 
Super 293 
Supexec 355 
Sversion 294 
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Tgetdate 295 
Tgettime 296 
tick 53 
Tickcal 312 
Tsetdate 295 
Tsettime 296 
UP ARROW 92, 95 

v_alpha_text 1 1 4  
v arc 1 15 
v=bar 1 1 7, 369 
v_bit_image 1 1 8  
v_cellarray 1 1 9  
v circle 120 
v=clear_disp_list 121 
v clrwk 122 
v=clsvwk 123 
v clswk 124 
v-contourfill 125 
v=curdown 129 
v curhome 126 
v-curleft 127 
v=curright 127 
v_curtext 1 28 
v_curup 129 
v_dspcur 130 
v_eeol 1 31 
v ellarc 132 
v=ellipse 134 
v _ellslice 132 
v_enter_cur 135 
v exit cur 135 
v-fillarea 136, 370 
v -font 137 
v)orm_adv 138 
v _get_pixel 139 
v_gtext 140 
v_hardcopy 141 
v hide c 45, 142, 379 
v=justifled 143 
v_meta_extents 145 
v offset 146 
v=opnvwk 42, 147 
v_opnwk 149 
v_output_window 154 
v_pieslice 1 15  
v_pline 155, 367 
v _pmarker 156 
v rbox 157 
v=recfl 369 
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v_rtbox 157 
v_rmcur 130 
v_rvoff 158 
v rvon 158 
v -show c 45, 1 59, 378 
v=updwk 160 
v write meta 161 
vdi.h 1 13 
vex_butv 162 
vex_curv 1 64 
vex_motv 165 
vex_timv 1 67 
vm coords 1 69 
vm=filename 1 70 
vm_pagesize 1 71 
vq_cellarray 172 
vq_chcells 173 
vq_color 174 
vq_curaddress 175 
vq_extnd 176 
vq_gdos 178 
vq_key_s 179 
vq_mouse 180 
vq_scan 'l81 
vq_tabstatus 1 82 
vqf_attributes 183 
vqin_mode 184 
vql_attributes 185 
vqm_attributes 1 86 
vqp_films 187 
vqp_state 188 
vqt_attributes 189 
vqt_extent 190 
vqt_fontinfo 191 
vqt_name 192 
vqt_width 193 
vr _recfl 194 
vr_trnfm 195 
vro_cpyfm 197, 373, 383 
vrq_choice 200 
vrq_locator 201 
vrq_string 203 
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