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}
/* Chain Int 2fH */
int_2f original_vector = _dos_getvect( Ox2f ) ;
_dos_setvect( 0x2f , int_2f ) ;
PutXGAINEXtG() ;

co_pro_blit();

}

if ( XGAFound ) break ;
}
}

/* 3k ok 3k 3k 3k 3k 5k kK %k sk 3k ok 3k 3k 5k ok K ok 3K K 3k ok 3k ok 3k %k K ok 3k ok sk Sk ok 3k K 3k ok 3k K sk 3k 3k 5k 5k K 3K 3k 3k 3k 3k 3k sk 3k 3k 5k 2k sk 3k 3k ok %k % xk %k
/*

/* Function - pointer = build _ptr( segment , offset )

/*

Description - Constructs a pointer from segment and offset.

/*

/*

/*

/* 3K 3k 3k 3k oK ok ok 3K sk sk sk 3k sk ok 3k 5k 3k sk ok ok 3k 3k sk 3k ok ok 3K ok K 3K oK 3k 3k 3k 3K ok 3k 3K ok oK 3k K 5K 3K 3K 3k 3K K K 3k K 3K K ok 3k ok K K XK K K %k ok ok

char *build_ptr( unsigned int segment , unsigned int offset )
{ char *ptr ;
ptr = (char *)(((unsigned long)segment << 16) + offset ) ;
return( ptr ) ;

}

/* 3% 3k 3K ok 3k ok ok %k 3k sk 3k 2k 3k ok %k 3k 3k 3k 3k ok sk ok ok sk 3k %k 3k 3k ok 3K %k K K 3k 3k ok kK K 3k ok 3K 3k K sk K 3K 3k k 3K sk %k ok K 3k 3k 2k ok 3k ok ok Xk Xk xk
/*

Function - status = emm_installed()

/*

/* Description - checks to see if extended memory installed

/*

/*

/* 3k 3k K ok 3k 3k sk 3K K ok %K 3K 3K 3K 3k 3K 3K K 3K K 3K 3K 3k 3k 3k ok 5K K 3K 3k 3k 3K 3k kK 3 %k 3K 3k 3k ok 5k 3K 3k k ok 3k %k 3k 3k oK 3K ok %k ok ok K XK ok %k ok k %k Xk

char emm_installed( )

{
char *EMM_device_name = "EMMXXXXO0" ;
char *int_67_device_name_ptr ;
inregs.h.ah = 0x35 ;
inregs.h.al = EMM_INT ;
intdosx( &inregs , &outregs , &segregs ) ;
int_67_device_name_ptr = build ptr( segregs.es , O0x0a ) ;
if ( memcmp (EMM_device_name, int_67_device_name_ptr,
DEVICE_NAME_LENGTH ))
return ( FALSE );
else
return ( TRUE ) ;
}

*/

*/

*/

*/

*/
*/
*/
*/
*/
*/

/*

/*
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/% FFOR KKKk ok ok kK ok ok KOk ok ok sk ok ok ok ok Sk ok ok ok ok sk sk k3K ok ok ok K K ok ok K 3K 3Kk K K0k ok ok ok KOk ok ok Kook o K0k ko ok ok ok */

/* *
/*¥ Function - interrupt routine int_10() */
Description - internal INT 10h interrupt handler */
/* */
/* */

/* 2K 3k 3 3K K 3K K %K 5k K K 3k 3K K %k 3k 3K 5K %K 3k 5K 5K K 3k 3 5 5k K %K XK XK 3 3k 3 X XK 3K 3k 5K XK % 3% 3% K %K 3k 5k 5 % %k %k % 5k kK %k % % % K k Xk k %k */

interrupt far int_10( void )

unsigned int ax ;
ax = return_ax() >> 8 ;
if( ax == 0 )
{
/* set xga to vga mode */
_chain_intr( int_10_original_vector ) ;
}

else if ( ax == 0x0f )

return_7£() ;

}

else

{
}

_chain_intr( int_10_original_vector ) ;

/% R KKK K K K 3K 3K oK ok 3K 3K K 3K 3K 3K 3K ok 3K 3K oK ok ok ok ok sk ok ok ok ok ok ok ok oK 3K ok ok ok 3K ok oK ok 3K oK ok ok ok 3k ok ok ok sk ok ok ok ok ok ok ok ok ok */

/* */
/* Function - Interrupt routine int_2f() */
/* */
/* Description - 1Internal INT 2fh interrupt handler */
/* */
/* */

/* 3K 3K 3K %k 3K K K 3k 3k 3K K 3K 3k 3K 5K 3K 3K K 3K K 3K K 3K K 3K 3K 3K 3K K K 3K K K K 3K K 3K K 3k K 3k %K 5k 3k 3K 5K K K K 3k K 5k K 3K K 3K K K K %k ok Kk k% */

interrupt far int_2f( void )

unsigned int ax ;
unsigned char ah ;
unsigned char al ;

ax return_ax() ;

ah (unsigned char) (ax >> 8) ;

al = (unsigned char) (ax & 0x0f);

if( ah == 0x40 )

{ /* Screen switch notification received */

if (al == 0x01 ) /* Switch to background */
PutXGAInVGA () ;

else if (al == 0x02) /* Switch to foreground */
PutXGAInExtG() ;

if(int_2f original_vector)
_chain_intr( int_2f original vector ) ;

}
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/% ook kol sk sk ksl sk sk sk skolok ok sk sk sk KK Kk sk kol K skk sk ok KRR KoKk koK K KOk Kok KOk K Kok k ok KoKk Kok ok ok */

/*
/*
/*
/*

Function - signal_handler()

Description -

error handler

*/
*/

*/
*/

LEEEE RS ESEEEEEEEEEEEEEEEEEEEEEEES SRS EEEEEEEEEEEEEEEEESES S */

void signal handler( void )

{

/*
/*
/*
/*
/*
/*
/*

int exit_handler( void )

{

}

/*
/*
/*
/*
/*
/*
/*

exit (0);

3k ok 3k 3Kk 3k ok sk sk 3k Sk sk sk sk sk sk sk ok k sk sk sk sk ok sk sk kK sk 3k sk sk ok ok sk sk ok oK K sk sk ok ok ok sk koK sk ok ROk Sk R Rk sk Rk R kR sk ok ok

Function - exit_handler()

Description -

Exit handler

*/
*/
*/
*/
*/

sk s sk 3k ok 3k sk ok ok sk 3k 3k sk koK sk sk Kok sk 3ok sk K Sk 3k sk sk sk 3k sk sk sk sk sk sk Sk sk sk sk ok sk sk sk ok 3k sk sk sk 3k ok sk 3k sk sk ok Kok ok skok sk sk ok */

/* reset interrupt vectors to original values */
if ( int_10_original_vector )

_dos_setvect( 0x10 , int_10_original_vector ) ;
if ( int_2f original_vector )

_dos_setvect ( 0x2f , int_2f original_vector ) ;

/* reset to VGA if originally in VGA mode */
if ( ExtG_mode_set && XGAINVGA ) PutXGAInVGA () ;

printf ("Completed\n");

return (0) ;

B stk kSt sk skook 3Kk Sk Kook kR skl sk sk sk kokoskosk sk kosiokokok skok oKk sKokslok SRRk KoKk R KolokoRROIoRRKkR K %/

Function - co_pr blit()

Description -

Use co-processor to blit to the display

3K 3Kk 3K 3K 3k 3k 3K K 3K K 3K 3K Kok ok 3k 3K Kk 3k sk sk 3K sk skookosk sk 3k koK K ok i sk sk sk ok sk sk sk ok 3k 3k 3k ok sk sk 3k K K 3k ok ok sk sk Kok sk okoskokok */

void co_pro_blit(void)

{

unsigned char i

A1024x768 = TRUE

CoProWriteByte (
CoProWriteByte (

N

)

0x11
0x12

)

)

k;

0x00 ) ;
ox01 )

/* set up VRAM base address */
0x14 , VRAM address_lo );

CoProWriteWord(
CoProWriteWord(

CoProWriteWord(
CoProWriteWord (
CoProWriteByte(

72 OEK 258 00

0x16

0x18
Oxla
Oxlc

)

)

s

)

VRAM_address_hi );

A1024x768 ? Ox03ff : 0x02a8 ) ;
A1024x768 ? 0x02ff : 0x01e0 ) ;
(unsigned char) (VRAM_1Meg ? 0x03

0x02 )) ;
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CoProwWriteByte( 0x48 , 0x03 )
CoProWriteByte( 0x49 , 0x05 )
CoProWriteByte( Ox4a , 0x04 ) ;
CoProWriteWord( 0x50 , Oxff )
CoProWriteWord( 0x54 , 0Ox7f )
CoProWriteByte( 0x58 , 0x00 )
CoProWriteByte( Ox5c , 0x00 ) ;

CoProWriteWord( 0x60 , A1024x768 ? 0x03ff : 0x02a8 ) ;
CoProWriteWord( Ox62 , A1024x768 ? Ox02ff : 0x01le0 ) ;
CoProWriteWord( Ox6c , 0x0000 ) ;

CoProWriteWord( Ox6e , 0x0000
CoProWriteWord( 0x70 , 0x0000
CoProWwritewWord( 0x72 , 0x0000
CoProWriteWord( 0x74 , 0x0000
CoProWritewWord( 0x76 , 0x0000
CoProWritewWord( 0x78 , 0x0000
CoProWriteWord( Ox7a , 0x0000
CoProWriteWord( Ox7c , 0x8000
CoProWriteWord( Ox7e , 0x0811

NN N N N N N NN

WaitForCoProReady () ;

CoProWriteWord( 0x60 , 0x0015 ) ;
CoProWriteWord( 0x62 , 0x02ff ) ;
CoProWriteWord( O0x60 , A1024x768 ? 0x0015 : 0x0010 ) ;
CoProWriteWord( Ox62 , A1024x768 ? 0x02ff : OxO02ff ) ;
for (j=0; j < 30 ; j++)
{
k=0;
for (i=1; i<= 34 ; i++)
{
if (k> 15 )
k=1 ;
else
k++
CoProWritewWord( 0x78 , (0x0030 * i) - 15 +j) ;
CoProWriteWord( Ox7a , 0x0000 ) ;
CoProWriteByte( 0x58 , k ) ;
CoProWriteByte( Ox7f ,0x08 ) ;
WaitForCoProReady () ;
}
}
CoProWriteWord( 0x60 , OxO03ff
CoProWriteWord( 0x62 , 0xQ02ff
CoProWwriteWord( 0x70 , 0x0015
CoProWriteWord( 0x72 , 0x0000
CoProWriteWord( 0x78 , 0x0030
CoProWriteWord( Ox7a , 0x0024
CoProWriteByte( Ox7f ,0x28 ) ;
WaitForCoProReady () ;

NN N N
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/* 3k 3k sk 3k ok ok 3k 3k 3k K 3k 3K 3k sk 3k sk 3k 3k sk ok 3K 3k 3k sk ok 3k 3K sk ok ok 3k 3K 3K 3k 3k 3k 3k 5k 3Kk 3k 3k 3K 3k 3K 3K 3k 3K K ok 3k 3K K K K K K K K K kR k ok */

/* */
/* Function - CoProWriteByte(offset , data) */
/* */
/* Description - Writes a data byte to the co-processor at the */
/* supplied offset. */
/* */

/* 3K 3k ok 3K 3K 3k 3k 3k 3k sk 3K 3k 3k 3k ok 3k sk 3k 3K sk 3k 3k 3k sk ok 3k 3k 3K K 3K 3K 3k kK K oK 3K 3k K 3k 5K K 3k 3k 3k 3K K 3k 3k K K 3k 3k ok ok K 3k 5K K K kK Kk Kk */

void CoProWriteByte(int offset , unsigned char ipdata)

{

unsigned char far *cop ;
unsigned long tmp ;

tmp ROS_address + 0x1c00 + offset + (cop_instance * 128 ) ;
cop = (void far *) (((tmp & OxffffOo )<<1l2 ) + (tmp & 0x0f)) ;
*cop= ipdata ;

void CoProPrintByte(int offset , char *string)
{

unsigned char far *cop ;

unsigned long tmp ;

tmp ROS_address + 0x1cO00 + offset + (cop_instance * 128 ) ;
cop = (void far *) (((tmp & OxffffO0 )<<12 ) + (tmp & 0x0f)) ;
printf(string);

printf (" - %x\n",*cop);

}

/* 3k 3 2k ok 3k 3k ok 3k %k sk ok 3k sk 5k ok sk ok 3K 3k 3k ok sk sk ok 3k ok ok 3k sk sk ok Sk 3K ok sk 3k ok sk 3k sk 3k ok sk 3k 3k 3k K 3k 3k 3k ok 3K 3K K Kok kK K kR Kok */

/* */
/* Function - CoProWriteWord(offset , data) */
/* */
/* Description - Writes a data word to the co-processor at the */
/* supplied offset. */
/* */

/* 3k 3k sk ok ok 3k 3k ok kK 3k ok 3k K 3k ok ok 3K Kk 3K K 3k 3k K 3K K K K 3K 3K K 3K K 3K 3K 3k 3K KK K 3K Kk 3K 3K 3K 3K 3K 3K 3K 3K K kR sk ok Rk sk kkk ok */

void CoProWriteWord(int offset , unsigned int ipdata)
{ unsigned int far *cop ;
unsigned long tmp ;

tmp = ROS_address + 0x1c00 + offset + (cop_instance * 128 ) ;
cop = (void far *) (((tmp & OxffffO )<<12 ) + (tmp & Ox0f)) ;
*cop= ipdata ;

}

/* 3K 3% sk 3k 3k 3k 3k 3K 3k sk ok 3K 3k sk K sk 3k 3k 3Kk sk ok sk sk K 3k 3K 3k sk sk sk 3K K 3K 3k 3k ok K 3K K 3K 3K 3k K oK 3k 3K 3k 3K 3k 3k K 3K 3K 3k ok 3K K KKk Ok kK */

/* */
/*¥ Function - WaitForCoProReady () */
/* */
/* Description -~ Waits until co-processor in ready state */
/* */

/* 3K 3K 3K 3k 3K 3K 3k K sk 3k 3K 3K 3K sk 3k 3k 3k 3K K 3k 3k sk sk 3k 3K K sk 3k 3k 3k 3K K 3k 3k 3k sk sk K 3K 3k 3k ok 3k sk 3k K sk 3k 3K K sk ok K K 3k 3K 3K K 3K K Kk ko */

void WaitForCoProReady (void)

{

unsigned char far *cop ;
unsigned long tmp ;
long int count ;
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tmp = ROS_address + 0x1c00 + Ox11l + (cop_instance * 128 ) ;
cop = (void far *) (((tmp & OxffffO )<<12 ) + (tmp & Ox0f)) ;

count = 0 ;
for(;;)
if ( ((*cop & 0x80)==0) || (count > 20000)) break;
count++;
}
}
/* 3 3k 3k 3k 3k sk ok K %k 3k ok sk 5k %k Xk K 3k 3K K %k K 3k 3k 3k %k 3K %K 3k 3K 5k 3k 3k sk 3k 3k 3k 3k 5k K sk ok 3k sk 3K 3k 3K %k %k %k 3k 3k 3K 3k %k Xk XK K K K K K K KK */
/% */
/* Function - PutXGAInExtG() */
/% */
/* Description - Puts the XGA into Extended Graphics Mode */
/* */

/* 3K 3 2k 3k ok 3k 2k 3K 3k K ok K 3k 3K 3k 3K 3k K K K 3K K K K K K 3K K K K K K K K 3K K ok K K ok K 3K K K 3K 3K K K K K 3k ok K ok 3K 3K K ok K K K KK K */

void PutXGAInExtG( void )

{

int i , res , palette_size ;

outp( 0x03c3 , 0x01 );
ExtG_mode_set = TRUE ;
/* lmeg VRAM res = 1 if 512K VRAM res = 2 */
res = VRAM 1Meg ? 1 : 2 ;
for (i =0 ; i < sizeof(nm data) ; i =1 + 4 )
{

if (nm_data[i+3])

outpw( IoRegBase + nm data[i] ,

(((int)nm _data[i+res]) << 8) + (unsigned)nm data[i+3]
) s
else

outp( IoRegBase + nm data[i] , (int)nm data[i+res] );

}

outpw( IoRegBase + 0x0a , 0x0066 );
outpw( IoRegBase + 0xOa , 0x0060 );
outpw( IoRegBase + 0x0a , 0x0061 );

palette_size = sizeof(colour_default_palette) ;
for ( i=0 ; i <= palette_size ; i++ )
{
/* select palette data register */
outp ( IoRegBase + INDEX_ SELECT , 0x65 ) ;
outp( IoRegBase + 0xOb , (int)colour_default_palette[i] ) ;
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/* 3k 3k 5k 3k 3k 3k 3k 3k sk 3K Ok ok 3k sk K K i ok 3k sk K ok K K sk 3k 3K sk 3k 3k 3k 3Kk 3K 3K sk 3K ok 3K 3k ok 3K 3K 3k 3k K 3K 3K 3k 3k ok 3k K Kk KK KK SRRk KR ok */

/% */
/* Function —  PutXGAInVGA() */
/* */
/* Description - puts the XGA into VGA mode */
/% */

/* 3K 3K 3k 3k 3k 3k K K sk 3k ok 3k K sk sk Kk K ok Skok 3k ok K K K K ok K Kok K 3k 3ROk KOk 3k K 3k sk ki koK sk sk sk 3k ok 3k i 3Ok K Sk R0k Ok 0K K */

void PutXGAInVGA( void )

{

int i ;
vram_address = (unsigned char far *)0xA0000000;
/* clear 1st 256k of vram */
for (i =0 ; i< 4 ; i++)
{

outp(IoRegBase + 8 , 1i);

ptr = vram address ;

memset (ptr , 0 , 0x8000); /* set 1st 32K of 64K aperture*/

ptr = vram_address + 0x8000 ;

memset (ptr , O , 0x8000); /* set 2nd 32K of 64K aperture*/
}
for (i = 0 ; i < sizeof(vga_data) ; i =1 + 3 )
{

if (vga_data[i+2])

outpw( IoRegBase + vga_data[i] |,
(((unsigned)vga_data[i+1l]) << 8)
+ (unsigned)vga_data[i+2]
)
else
outp( IoRegBase + vga_data[i] , (int)vga_data[i+1] );
}
outp( 0x03c3 , 0x01 );
/* select scan lines for alphanumeric modes */
inregs.h.ah = 0x12 ;
inregs.h.al = 0x02 ; /% 400 scan lines */
inregs.h.bl = 0x30 ;
int86( 0x10 , &inregs , &outregs ) ;
inregs.h.ah = 0x00 ; .
inregs.h.al = 0x03 ;
int86( 0x10 , &inregs , &outregs ) ;
}
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Assembler Subroutines

;*****************Jk***************************************************

;KK * %
;*¥*  Function _return_ax() *x
KX * %
;¥ Description unwinds the stack after a call to an interrupt * %
s B routine to obtain contents of ax register, the * %
;¥ value of which is returned. The stack is restored * %
;Ex prior to the return. * %

. kk * X
s
+ 32K kK K ok 3K 3k 3K ok 3k K K K K 3K 3K K 3K K K 3Kk 3K K 3K K 3K K K 3K K 3K 3K 3K 3K 3K 3K 3K K 3k 3k 3K 3K 3K ok 3k 3k 3k 3k sk 3k ok 3k sk 3k 3k 3k ok ok sk 3k 3K 3K 3k K K Kk ok
)

.286¢
.MODEL  SMALL
.DATA
return_segment_address dw ?
return_offset_address dw ?
ret_data_seg dw ?
ret_bp dw ?
.CODE
PUBLIC _return_ax
_return_ax PROC FAR
mov ret_bp , bp
pop bx
pop es
mov return_segment_address , es
mov return_offset address , bx
add sp, +2
pop es
pop bx ; data seg
mov ret_data_seg , bx
popa
pusha
mov bx,ret_data_ seg
push bx ; data seg
push es
sub Sp, +2
mov es,return_segment address
mov bx,return_offset_address
push es
push bx
mov bp , ret_bp
ret
_return_ax ENDP
END
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;*********************************************************************

;** % Xk
;¥*  Function return 7f **
s Kk * %
;¥*  Description unwinds the stack after a call to an interrupt *x
; *x routine to obtain contents of ax register, the *%
; kX value of which is returned. The stack is restored * %
s X* prior to the return. *x

Kk * %
)
;*********************************************************************

.286¢c
.MODEL SMALL
.DATA
return_segment_address dw 7
return_offset_address dw ?
ret_data_seg dw ?
ret_bp dw ?
.CODE
PUBLIC _return_7f
_return_7f PROC FAR
mov ret_bp , bp
pop bx
pop es
mov return_segment_address , es
mov return_offset_address , bx
add Sp,+2
pop es
pop bx ; data seg
mov ret_data_seg , bx
popa
mov ah,7fh
pusha
mov bx,ret_data_seg
push bx ; data seg
push es
sub Sp,+2
mov es,return_segment_address
mov bx,return_offset_address
push es
push bx
mov bp , ret_bp
ret
_return_7f ENDP
END
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16.2 Putting the XGA Subsystem into 132 Column Text Mode

15.2.1 Pseudo Code
Main Program
¢ Locate XGA subsystem with attached monitor jn VGA mode
* |f none, display error message and return.
¢ Chain Int 10h Video handler
¢ Chain Int 21h DOS Function handler
¢ Chain Int 23h Cirl Break Exit Address
¢ Chain Int 2Fh Screen Switch Notification handler
¢ Put XGA into 132 column text mode (see Section 11.1.3)
« Display simple text
o Exit
Int 10 Handler
« Examine value of (Ah)
00h Set Mode
— Put XGA subsystem in normal VGA mode (see Section 11.1.2)

— Chain on to saved Int 10h Video Interrupt handler.

Any other value
— Interrupt return (IRET)

Int 21h DOS Function handler
« Examine value of (Ah)
4Ch Program Terminate
— Put XGA subsystem in normal VGA mode
— UnChain and restore original Int 10h Video handler
— UnChain and restore original Int 21h DOS function handler
« Chain on to saved Int 21h handler
Int 23h Ctrl Break Exit Address

« Chain onto saved Int 23h handler, using a method that will ensure return of control via this function
handler.

¢ On return from chained handler, examine Carry Flag (CF). If set
— Put XGA subsystem in normal VGA mode
— UnChain and restore original Int 10h Video handler
— UnChain and restore original Int 21h DOS function handler

¢ Interrupt return (IRET)
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Int 2Fh Screen Switch Notification Handler

¢ Examine value of (Ah)

40h Screen Switch Notification

— Examine value of (AL)

01h Impending switch to background.

— Put XGA subsystem in normal VGA mode

— Chain on to saved Int 2Fh handler ( if any )
02h Impending switch to foreground

— Put XGA subsystem in 132 column text mode
— Semaphore “re-draw required” to application
— Chain on to saved Int 2Fh handler ( if any )

Any other value

— Chain on to saved Int 2F Interrupt vector ( if any )

15.2.2 Code Example

Main C Program

/* 3K 3K 3K 3k 3K 3K 3K 3k 3k ok 3k 3k K ok 3k 3k sk ok 3K 3K 3K 3k ok 3K 3K 3k ok 3K 3K 3k 3k sk ok 3Kk ok 3K 3K K 3k ok 3K 3K 3Kk 3K K 3K ok 3k K 3Kk KK 3K K Kok Rk koK ok */

/*
/*
/¥ Prog

/* Description This program is sample code to illustrate entry
to 132 mode and back to VGA mode upon program

/*

ram S_132n

termination.

*/
*/
*/
*/
*/
*/
*/

/% okokoskokokok ok sk kok sk sk kokok sk Kok Kok sk sk ok sk skok sk ko sk Kok skokok sk kok ok skok koK skok sk KoKk ok kokokokokokOk ok x */

#define POS

#define POS_GET_ BASE_ADDRESS
#define FALSE
#define TRUE

#define EMM_INT
#define DEVICE_NAME LENGTH
#define MAX_SLOTS
#define XGA_ID UPPER
#define XGA_ID LOWER
#define INDEX_ SELECT
#define INDEX_DATA
#define MONITOR_ID
#include <dos.h>
#include <stdio.h>
#include <conio.h>
#include <signal.h>
#include <malloc.h>
#include <memory.h>
#include <stdlib.h>
#include <conio.h>

72 OEK 258 00

Oxc4
0X00
0x00
0x01
0x67
0x08
0x09
0x8fdb
0x8fd8
0x0a
0x0b
0x52
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typedef struct /* POS Record */

unsigned int pos_id ;
char pos_bytel ;
char pos_byte2 ;
char pos_byte3 ;
char pos_byte4 ;

} POS REC ;

union REGS inregs , outregs ;
struct SREGS segregs ;
unsigned int pos_base_address , IoRegBase , slot_number ;

POS_REC pos_record ;

unsigned char vga data[]l = { 0x01 , 0x00 , 0x00 ,
0x04 , 0x00 , 0x00 ,
0x05 , Oxff , 0x00 ,
0x0a , Oxff , 0Ox64 ,
0x0a , 0x15 , 0x50 ,
0x0a , 0x1l4 , 0x50 ,
0x0a , Ox00 , 0Ox51 ,
Ox0a , 0x04 , 0x54 ,
0x0a , Ox7f , 0Ox70 ,
Ox0a , 0x20 , Ox2a ,
0x00 , 0x01 , 0x00

char RedrawRequired ;

char XGAFound ;

char XGAInVGA ;

void far *int_ 10 original vector ;
void far *int_2f original_vector ;

interrupt far int_10( void ) ;
interrupt far int 2f( void ) ;
int far return ax( void ) ;
int far return_7f( void ) ;
void PutXGAInVGA (void) ;

void PutXGAInl132(void);

int exit_handler( void ) ;
void signal_handler( void ) ;
void DisplayText( void );
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/* EEEEEE LS EEEEEEEEEEEEEEESEEESEEESSESEEESEEEEEEEESEEEE S ESE TS */

/*
/*
/*
/*

voi

Function main()

Description This is the program entry point.
2k sk 2k ok 3k ok ok ok ok K ok 3k sk sk 3k 3Kk 3k ok 3k 3k ok ok K ok ok 3k ok ok 3K 3k 3k sk K 3k 3K 3k K 3K 3K 3k 3k K 3K 3K 3K K 3K 3K K 3K 3K K 3K 3K 3K K K K Kk ok ok Rk */

d main( void )

int

unsigned
unsigned
unsigned

index ;

int ipdata ;

char far *vram address ;
char ip_byte ;

atexit ( exit_handler );

signal( SIGINT , signal_handler );
signal( SIGFPE , signal_handler );
signal( SIGABRT , signal_handler );

*/
*/
*/

int_10_original_ vector = 0 ;
int_2f original_vector = 0 ;
inregs.h.ah = POS ; /* get base POS address */
inregs.h.al = POS_GET_ BASE_ADDRESS ; /* from system services */
int86( 0x15 , &inregs , &outregs );
pos_base_address = outregs.x.dx ;
XGAFound = FALSE ;
if( outregs.x.cflag ) /* carry flag set means */
/* not a microchannel */
printf( "No XGA Installed\n" ) ; /* machine */
else
{
XGAFound = FALSE ;
XGAInVGA = FALSE ;
for (slot_number = 0 ; slot_number <= MAX_SLOTS ; slot_number++)
{
_disable(); /* Disable interrupts */
if (slot_number == 0)
{ /* Look at the planar for XGA */
outp( 0X094 , 0x0df ) ; /* Enable planar for setup */
else
{ /* Look in the slots for XGA */
inregs.x.ax = 0xc401 ;
inregs.x.bx = slot_number ;
int86( 0x15 , &inregs , &outregs ) ;
/* enable slot for update */
}
/* Get pos record for the slot */
pos_record.pos_id = inpw( pos_base_address ) ;
pos_record.pos_bytel = (char)inp( pos_base_address + 2 ) ;
pos_record.pos_byte2 = (char)inp( pos_base_address + 3 ) ;
pos_record.pos_byte3 = (char)inp( pos_base_address + 4 ) ;
pos_record.pos_byte4 = (char)inp( pos_base_address + 5 ) ;
IoRegBase = (( pos_record.pos_bytel & 0xOe ) << 3 ) + 0x2100 ;
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if(slot_number == 0)

outp(0X094 , 0x0ff) ; /* Enable planar for normal mode */

}
else
{

inregs.x.ax = 0xc402 ;

inregs.x.bx = slot_number ;

int86( 0x15 , &inregs , &outregs ) ;

/* enable slot normal mode */

}

_enable(); /* Enable interrupts */
/* Check for a valid XGA POS id */
if ( pos_record.pos_id >= XGA_ID_LOWER &&
pos_record.pos_id <= XGA_ID_UPPER )

/* XGA found in slot */

/* Look to see if monitor connected to XGA */
outp( IoRegBase + INDEX SELECT , MONITOR_ID );
if ( ( inp(IoRegBase + INDEX DATA) & O0xOf) != OxOF )

/* Monitor connected to XGA */
XGAFound = TRUE ;

/* Determine if XGA in VGA */
ipdata = inp( IoRegBase ) ;
if( ipdata & 0x01 )

{

XGAInVGA = TRUE ;
break;

}

if (XGAInVGA == FALSE )

{
}

else

{

printf( "XGA in VGA with attached monitor - not found\n");

-

RedrawRequired = FALSE ;

/* Chain Int 10H */

int_10_original_vector = _dos_getvect( 0x10 ) ;
_dos_setvect( 0x10 , int_10 ) ;

/* Chain Int 2fH */

int_2f original_vector = _dos_getvect( 0Ox2f ) ;
_dos_setvect( 0x2f , int 2f ) ;

PUtXGAIn132();

DisplayText();
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/* 33K 3K 3K 3K 3K K 3K 3k K 3K 3K 3K 3K K 3K K 3K 3K K K 3K 3K K K 3K K 3K K 3K K 3K K 3K K K R OK KK KK K OR KK R KK KR KR KKK KKK K Kok kX */

/* *
/* Function - interrupt routine int_10() */
/* *
/* Description - internal INT 10h interrupt handler */
/* *
/* */

/% 3K 3K 3K 3K 3K 3k 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K K 3K K 3K K K K K KK K KKK K K R KKK R KK KKK KK KKK KK KKK KKK KKKk */

interrupt far int_10( void )

{
int ax ;
ax = return_ax() >> 8 ;
if( ax == 0 )
{
/* set xga to vga mode */
PutXGAINVGA() ;
_chain_intr( int_10_original_vector ) ;

else if ( ax == 0x0f )

{
}
else

{
}

return_7f() ;

_chain_intr( int_10_original_vector ) ;

}

/* 3k 3k 3K 3k 3k 3k 3k 3k 3k %k 5k 3K 3k ok 3 3K 5K 3K 3K 3k 3K 5k 3K 5K 3k 3k 3K 3K 3K 3K 3K 3K 3k %K 5K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3% K 3K 3K 3k 3 K B 3k kK sk Kok kK X */

/* */
/* Function - Interrupt routine int_2f() */
/* */
/* Description - Internal INT 2fh interrupt handler */
/* */
/* */

/* K 3K 3k 3K 3K 3K K 3K 3k 3K 3K 3K 3K %k 3K 3K K 3K 3K ok 3K 3K 3K 3K 3K 3K K 3K K K 3K 3K 3K K 3K 3K 2K 3K 3K 3K 3K 3K 3K K 3K 3K KK 3K K K KKK K R R KK R R Kk K */

interrupt far int_ 2f( void )

{
unsigned int ax ;
unsigned char ah ;
unsigned char al ;
ax = return_ax() ;
ah = (unsigned char) (ax >> 8) ;
al = (unsigned char) (ax & 0x0f);
if( ah == 0x40 )
{ /* Screen switch notification received */
if (al == 0x01 ) /* Switch to background */
PutXGAInVGA();
else if (al == 0x02) /* Switch to foreground */
{
RedrawRequired = FALSE ;
PutXGAInl32();
}
if(int_2f original_vector) _chain_ intr( int_2f original vector ) ;
}
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/* 3K 3K 3K 3K 3K 3k 3K 3k 3k 3K 3K 3k 3k 3K 3K ok 3k 3k ok 3k 3k 3k 3k 3k sk 3k 3k 3k 3k 3k 3K 3k 3K 3k 3K 3k 3K 3K 3K 3k K 3k 3k K 5k 3k 3k 3K 3k 3k 3K 3k ok 3K K Kok Sk ok ok K kK ok */
/* */
/* Function - signal handler () */
/% */
/* Description - error handler */
/* */
/* */
/* 3K 3K 3k 3K 3k 3k ok 3K 3k 5k 3k 3k 3k 3k 3k 3K 3K 3k 3k K kK 3k 3K 3K 3k 3K 3k 3k 3K 3Kk 3k 3k 3K 3K 3K 3K 3Kk 3k 3K 3K K 3k 3k K 3K K 3k 3K 3k 3k 3k 5k 3 kK 3k 3k 3 K %k % %k k %k k */
void signal_handler( void )
{

exit (0);
}
/* 3K 3K 3K 3k 3k 3k 3K 3k 3k 3k 3k 3k 3k 3k 3k ok 3K 3k 3k 5k oK 3k 3K 3k 5k 3K 3K 3K 3k 3k 3K 3k 3k 3K 3k 3k 3K 3k 3K 3k 3K 3k 3k K 3K 3k 3k K 3 3k 3k 5k 5k kK K ok sk Kk kK k sk k k. */
/% */
/* Function - exit_handler() */
/* */
/* Description - Exit handler */
/* /
/* 3K 3K 3K K K 3K 3K 3K 3k 3k 3K 3k 3k 3K 3k 3k 3K 3K 3K 3K 3K 3k 3k 3K 3K 3K 3K 3k 3k 3K 3K 3k 3K 3K 3k 3k 3K K 3 3k K 3K 3K 3K 3K K KKk ok KK K K KKK KK KK KXKXK */
int exit_handler( void )
{

/* reset interrupt vectors to original values */

if ( int_10_original vector )

_dos_setvect( 0x10 , int_10_original_vector ) ;
if ( int_2f original_vector )
_dos_setvect ( Ox2f , int_2f original vector ) ;

if (XGAINVGA) PutXGAInVGA () ; return (0) ;
}
/* 3 3k 3k 3K 3K 3k sk 3K sk sk ok ok sk 3K 3K sk sk 3k ok ok 3K sk 3k 3K K 3k 3K 3K 3K K K SR K K KK K K K KRSk kR K K R KKk sk sk K kR sk sk sk sk ksk sk ko */
/* */
/* Function - PutXGAInl132() */
/* */
/* Description - Puts the XGA into 132 mode
*/
/* */
/* 3K 3k 3K 3K 3K 3k 3K 3K 3k 3k 3K 3k 3k 3K 3K 3k 3k 3K ok 3K 3K 3k k3K 3K 3k 3K 3K sk 3k 3K 3k 3k K 3K 3k 3K 3K 3k 3R K 3k K K K K KKK K R KRR K K R R kR sk kR ok */

void PutXGAInl32( void )

{

int ipdata ;
int far *bios ;

outw ( IoRegBase + 0x0a , 0x1550 ) ;

outw ( IoRegBase + 0x0Oa , 0x1450 ) ;

outw ( IoRegBase + Ox0a , 0x0454 ) ;

/* select scan lines for alphanumeric modes */
inregs.h.ah = 0x12 ;

inregs.h.al = 0x02 ; /* 400 scan lines */

inregs.h.bl = 0x30 ;
int86( 0x10 , &inregs , &outregs ) ;
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/* set
inregs
inregs
int86(

outp (
ipdata
ipdata

vga mode */

.h.ah
.h.al

0x10 ,

0x00 ;
0x03 ;
&inregs

, &outregs ) ;

IoRegBase + 0x0a , 0x50 ) ;

( IoRegBase + 0x0Ob ) ;
&lor.= 0x01 ;
outp ( IoRegBase + OxOb , ipdata) ;

= inp

outp ( IoRegBase + 0x0a , 0x50 ) ;
( IoRegBase + 0x0b ) ;
ipdata &= OxFD ;
outp ( IoRegBase + 0xOb , ipdata) ;

ipdata

= inp

outp ( IoRegBase + 0xOa , 0x50 ) ;
( ToRegBase + 0xOb ) ;

IoRegBase + OxOb , ipdata) ;

IoRegBase + 0Ox0a , 0x0154 ) ;

IoRegBase + 0x0a , 0x8070 ) ;

IoRegBase + 0x0a , 0x50 ) ;
( IoRegBase + OxOb ) ;

IoRegBase + 0xOb , ipdata) ;

’

)

)

ipdata = inp

ipdata &= OxFC ;

outp (

outp ( IoRegBase , 0x03 ) ;
outﬁw(

outpw (

outp (

ipdata = inp

ipdata &= Oxef ;

outp (

outp( 0x03d4 , 0x11 )
ipdata = inp( 0x03d5)
ipdata &= O0x7f ;
outp( 0x03d5 , ipdata
outp( 0x03d4 , 0x00 )
outp( 0x03d5 , Oxa4 )
outp( 0x03d4 , 0x01 )
outp( 0x03d5 , 0x83 )
outp( 0x03d4 , 0x02 )
outp( 0x03d5 , 0x84 )
outp( 0x03d4 , 0x03 )
outp( 0x03d5 , 0x83 )
outp( 0x03d4 , 0x04 )
outp( 0x03d5 , 0x90 )
outp( 0x03d4 , 0x05 )
outp( , 0x80 )

,outpw( IoRegBase + Ox0Oa , Oxa3la ) ;
outpw( IoRegBase + 0x0a , 0x001lb ) ;

outp (

0x03d5

0x03d4
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outp( 0x03d5 , 0x42 );

outp( 0x03d4 , 0Ox11l ) ;
ipdata = inp( 0x03d5) ;
ipdata &lor.= 0x80 ;

outp( 0x03d5 , ipdata );

outp ( IoRegBase + 0xOa , 0x50 ) ;
ipdata = inp ( IoRegBase + 0xOb ) ;
ipdata &lor.= 0x03 ;

outp ( IoRegBase + 0OxOb , ipdata) ;
outp( 0x03c4 , 0x01 ) ;

ipdata = inp( 0x03c5) ;

ipdata &lor.= 0x01 ;

outp( 0x03c5 , ipdata );

ipdata = inp( 0x03da) ;

outp( 0x03c0O , 0x13 );

outp( 0x03cO0 , 0x00 );

outp( 0x03cO0 , 0x20 );

bios = (int far *)0x40004a ;

*bios = 0x84 ; /* tell BIOS we have 132 columns */
}
/* 3k 3 3k 3k K 3k k 3k 3k 3k 3k 3k 3k %k 3k 3K 3k 3k 5k 5k 3k %k 3k 3k 3k 3k %k %K 3K 5K 3k 3k 5k >k 3k 5k 3K 3k 5k %K 3K 3k 3K 5 5k %K % 3K 3K 3k 3k %k %k % 3k 3K % % Xk Kk kK Xk */
/*
/* Function - PutXGAInVGA()
/*
/* Description - puts the XGA into VGA mode
/*
/* 3 K K 3k 3k 3k 3k K %k %k 3 3K 3k Xk %k % 3k 3k Xk 3k 3k 3k %K %k %k %k 3%k %k Xk Xk 3k 3 3 3 %k %k %k 3 3k %k %k 3k 3 % %k % 3 3 XK % %k 3% %k %k %k %k %k 3% 3k K Kk kK kK */
void PutXGAInVGA( void )
{
int i
vram_address = (unsigned char far *)0xA0000000;
/* clear 1st 256k of vram */
for (i =0 ; i< 4 ; i++)
{
outp(IoRegBase + 8 , 1i);
ptr = vram address ;
memset (ptr , 0 , 0x8000); /* set 1lst 32K of 64K aperture*/
ptr = vram_address + 0x8000 ;
memset (ptr , O , 0x8000); /* set 2nd 32K of 64K aperture*/
}
for (i = 0 ; i < sizeof(vga_data) ; i =1 + 3 )
if (vga_data[i+2])
outpw( IoRegBase + vga_data[i] ,
(((unsigned)vga_data[i+1l]) << 8)
+ (unsigned)vga_data[i+2]
)
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else
outp( IoRegBase + vga data[i]l , (int)vga data[i+1l] );

}

outp( 0x03c3 , 0x01 );

/* select scan lines for alphanumeric modes */
inregs.h.ah = 0x12 ;

inregs.h.al = 0x02 ; /* 400 scan lines */
inregs.h.bl = 0x30 ;

int86( 0x10 , &inregs , &outregs ) ;

/* set vga mode */

inregs.h.ah = 0x00 ;

inregs.h.al = 0x03 ;

int86( 0x10 , &inregs , &outregs ) ;

}

void DisplayText( void )
{
int j ;
char ch ;
for (j=1 ; j < 24 ; j++)
{ /* sample code to fill screen with 24 x 132 chars */
printf ("This 1ine . ... ... .. . "o i

P ANt (M. e e e "
printf("....... ... .. .. ... is 132 chars long")

printf ("Press Enter to continue....... "y,
ch = getchar()

}
Assembler Subroutines

See Section 15.1.
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SALES OFFICES

EUROPE

DENMARK

2730 HERLEV

Herlev Torv, 4

Tel (45-42) 94 85.33
Telex 35411

Telefax (45-42) 948694

FINLAND

LOHJA SF-08150
Karjalankatu, 2

Tel (358-12) 155 11
Telefax. (358-12) 155 66

FRANCE
94253 GENTILLY Cedex

7 - avenue Gallieni - BP. 93

Tel - (33-1) 47.407575
Telex' 632570 STMHQ

Telefax: (33-1) 47.40.79 10

67000 STRASBOURG
20, Place des Halles

Tel (33) 88 75 50 66
Telefax (33) 88 2229 32

GERMANY

6000 FRANKFURT
Gutleutstrasse 322

Tel (49-69) 237492-3
Telex' 176997 689
Telefax (49-69) 231957
Teletex. 6997689=STVBP

8011 GRASBRUNN
Bretonischer Ring 4
Neukeferloh Technopark
Tel : (49-89) 46006-0
Telex. 528211

Telefax. (49-89) 4605454
Teletex 897107=STDISTR

3000 HANNOVER 51
Rotenburger Strasse 28A
Tel (49-511) 615960
Telex 175118418

Teletex. 5118418 CSFBEH

Telefax (49-511) 6151243

5202 HENNEF

Reuther Strasse 1A-C
Tel (49-2242) 6088

" (49-2242) 4019/4010
Telefax (49-2242) 84181

8500 NORNBERG 20
Erlenstegenstrasse, 72
Tel (49-911) 59893-0
Telex 626243

Telefax (49-911) 5980701

7000 STUTTGART 31
Mittlerer Pfad 2-4

Tel (49-711) 13968-0
Telex 721718

Telefax (49-711) 8661427

ITALY

20090 ASSAGO (MI)

Vle Milanofior: - Strada 4 - Palazzo A/4/A
Tel (39-2) 89213.1 (10 linee)

Telex 330131 - 330141 SGSAGR
Telefax: (39-2) 8250449

40033 CASALECCHIO DI RENO (BO)
ViaR. Fucini, 12

Tel (39-51) 591914

Telex. 512442

Telefax: (39-51) 591305

00161 ROMA

Via A Torlonia, 15

Tel (39-6) 8443341
Telex' 620653 SGSATE |
Telefax. (39-6) 8444474

NETHERLANDS

5652 AR EINDHOVEN
Meerenakkerweg 1

Tel  (31-40) 550015
Telex 51186

Telefax (31-40) 528835

SPAIN

08021 BAHCEL?NA

Calle Platon, 6 4" Floor, 5™ Door
Tel (34-3) 4143300-4143361
Telefax (34-3) 2021461

28027 MADRID

Calle Albacete, 5

Tel (34-1) 4051615
Telex 46033 TCCEE
Telefax. (34-1) 4031134

SWEDEN

S-16421 KISTA
Borgarfjordsgatan, 13 - Box 1094
Tel (46-8) 7939220

Telex 12078 THSWS

Telefax (46-8) 7504950

SWITZERLAND

1218 GRAND-SACONNEX (GENEVA)
Chemin Francois-Lehmann, 18/A

Tel (41-22) 7986462

Telex. 415493 STM CH

Telefax (41-22) 7984869

UNITED KINGDOM and EIRE

MARLOW, BUCKS
Planar House, Parkway
Globe Park

Tel (44-628) 890800
Telex 847458

Telefax (44-628) 890391

AMERICAS

BRAZIL

05413 SAO PAULO

R. Hennque Schaumann 286-CJ33
Tel. (55-11) 883-5455

Telex' (391)11-37988 "UMBR BR’
Telefax (55-11) 282-2367

U.S.A.

NORTH & SOUTH AMERICAN
MARKETING HEADQUARTERS
1000 East Bell Road

Phoenix, AZ 85022

(1-602) 867-6100

SALES COVERAGE BY STATE

ALABAMA ,
Huntswille - (205) 533-5995

ARIZONA
Phoenix - (602) 867-6217

CALIFORNIA
Santa Ana - (714) 957-6018
San Jose - (408) 452-8585

COLORADO
Boulder (303) 449-9000

ILLINOIS
Schaumburg - (708) 517-1890

INDIANA
Kokomo - (317) 459-4700

MASSACHUSETTS
Lincoln - (617) 259-0300

MICHIGAN
Livonia - (313) 462-4030

NEW JERSEY
Voorhees - (609) 772-6222

NEW YORK
Poughkeepsie - (914) 454-8813

NORTH CAROLINA
Raleigh - (919) 787-6555

TEXAS
Carrollton - (214) 466-8844

FOR RF AND MICROWAVE
PEWER TRANSISTORS CON-

TACT
THE FOLLOWING REGIONAL
OFFICE IN THE US.A.

PENNSYLVANIA
Montgomeryville - (215) 361-6400

ASIA / PACIFIC

AUSTRALIA

NSW 2027 EDGECLIFF

Suite 211, Edgecliff centre
203-233, New South Head Road
Tel (61-2) 327.39 22

Telex 071126911 TCAUS
Telefax (61-2) 327 61 76

HONG KONG

WANCHAI

22nd Floor - Hopewell centre
183 Queen’s Road East

Tel (852-5) 8615788

Telex 60955 ESGIES HX
Telefax (852-5) 8656589

INDIA

NEW DELHI 110001
LiasonOffice

62, Upper Ground Floor
World Trade Centre
Barakhamba Lane

Tel (91-11) 3715191
Telex 031-66816 STMI IN
Telefax. (91-11) 3715192

MALAYSIA

PULAU PINANG 10400

4th Floor - Suite 4-03

Bangunan FOP-123D Jalan Anson
Tel (04) 379735

Telefax (04) 379816

KOREA

SEOUL 121

8th floor Shinwon Building
823-14, Yuksam-Dong
Kang-Nam-Gu

Tel (82-2) 553-0399
Telex SGSKOR K29998
Telefax (82-2) 552-1051

SINGAPORE

SINGAPORE 2056

28 Ang Mo Kio - Industnial Park 2
Tel (65) 4821411

Telex RS 55201 ESGIES

Telefax (65) 4820240

TAIWAN

TAIPEI

12th Floor .
325, Section 1 Tun Hua South Road
Tel (886-2) 755-4111

Telex 10310 ESGIE TW

Telefax (886-2) 755-4008

JAPAN

TOKYO 108

Nisseki - Takanawa Bld 4F
2-18-10 Takanawa
Minato-Ku

Tel (81-3) 3280-4121
Telefax (81-3) 3280-4131







