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/* dem kevyl.c - demostrate use of int 16h, AH = 0 */
#$include <stdio.h>

void main{void}
{

unsigned int scan_code;
char scan_temp, inp_ char;

printf ("\nPress ESC to exit program\n")}:;

do {
printf("Press any key {almost)\n:"};
asm {
MOV AH,0 ; /* BIOS read char from buffer option */
INT 16h ; /* BIOS read char from buffer */
MOV scan_temp, AH ; /* Transfer scan code to progranm */
MOV inp char, AL ¢ /* Transfer char to program w7

}
gcan_code = (unsigned int) scan_ temp;

if (Bcan_code == 1)
printf("You pressed ESC, \n"):

printf{"You pressed key assigned"
* gcan code = %d, char_value= "%c’\n",
scan_code, inp char);

} while{!(scan_code == 1));

} /* main */

E:\>dem_keyl

Press ESC to exit program

Press any key {almost)

:You pressed key assigned scan code = 10, char_value= ’9°
Press any key (almost)

:You pressed key assigned scan code = 10, char value= ' (-
Press any key (almost)

:You pressed key assigned scan code = 19, char value= 'r’
Press any key (almost)

:You pressed key assigned scan code = 19, char value= 'R’
Press any key (almost)

:You pressed key assigned scan code = 59, char_value= -
Press any key (almost)

:You pressed key assigned scan code = 84, char_value= ’ -
Press any key (almost)

:You pressed key assigned scan code = 68, char_value=
Press any key (almost)

:You pressed key assigned scan code = 93, char_ value=
Press any key (almost)

:You pressed ESC,

You pressed key assigned scan code = 1, char value= ’

-
-

E:z\>



/* dem_key5.c - demostrate use of int 16h,

#include <stdio.h>

typedef struct status_byte

(
unsigned int right_shift_key : 1;
unsigned int left_shift_key : 1;
ungigned int ctrl_key : 1;
unsigned int alt_key : 1;
unsigned int scroll_lock_on :
unsigned int num lock on : 1;
unsigned int caps_lock on : 1;
unsigned int insert_mode_on :

} STATUS_BYTE;

typedef struct aux byte

{
unsigned int unused : 3;

AH = 2, including aux byte.

unsigned int hold _on : 1; /* ctrl-num lock */

unsigned int scroll_lock depressed : 1;
unsigned int num lock_depressed : 1;
unsigned int caps_lock_depressed : 1;
unsigned int insert_key depressed : 1;

} AUX_BYTE;

void main(void)

{

STATUS_BYTE sbyte, sbytel;
char *p, *pl;
AUX_BYTE abyvte;

asm {
MOV AH,2
INT 16h

g Wy

PUSH ES
MOV AX,0
MOV ES,aX /* ES = 0

*/

/* BIOS read keyboard status option */
/* BIOS read kevboard status
MOV BYTE PTR sbyte, AL ; /* Transfer char to program

*/
*/

*/

MOV AL,ES:[418h] /*¥ read phisical locations 417h, 418h */

MOV BYTE PTR abyte,AL
MOV AL,ES:[417hl]
MOV BYTE PTR sbytel,AL
POP ES

}

p = (char *) &sbyte;
pl = (char *) &sbytel;

printf("\n sbhyte = %d, sbytel = %d\n",

(int) *D.

(int) *pl);



printf("\nKeyboard status:\n\n");
printf("Right shift: %d,\nLeft shift: %d, \nCtrl key: %d,\nAlt key: %d,\n",
{unsigned int) sbyte.right shift_key,
{(ungigned int) sbyte.left_shift_key,
(unsigned int) shyte.ctrl_key,
(unsigned int) shyte.alt_key);

printf("Scroll lock on: %d,\nNum lock on: %d,"
"\nCaps Lock on: %d,\nInsert mode: %d4",
(unsigned int) sbyte.scroll_lock_on,
{unsigned int) sbyte.num lock_on,
{unsigned int) sbyte.caps_lock _on,
{(unsigned int) sbyte.insert_mode on);
putchar( \n’);

printf("\nAuxilary byte:\n\n"};
printf("Hold on: %d, \nScroll lock dep: %d,\nNum lock dep: %d,"
"\nCaps Lock dep: %d,\nInsert key dep: %4d",
{unsigned int) abyte.hold on,
(unsigned int) abyte.scroll_lock_depressed,
(unsigned int) abyte.num lock_depressed,
(unsigned int) abyte.caps_lock depressed,
(unsigned int) abyte.insert_key depressed);
putchar('\n’);

} /* main */

E:\>DEM_EKEY5
sbyte = 97, sbytel = 97
Reyboard status:

Right shift: 1,
Left shift: O,
Ctrl key: 0,

Alt key: 0,

Scroll lock on: O,
Num lock on: 1,
Caps Lock on: 1,
Insert mode: 0

Auxilary byte:

Hold on: 0,

Scroll lock dep: 1,
Num lock dep: 1,
Caps Lock dep: 0,
Ingert key dep: 0

BE:\>
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Timer PROC FAR

; PUSHF
CALL DWORD PTR Timer Offs
;NC Counter
;RET

Timer ENDP
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/* testslpl.c - test mysleep */
#include <stdio.h>
extern void mysleep{ int secs );
void main()
{
int n=20;
printf ("Before mysleep(%d):\n", n);
mysleep(n);

printf("After mysleep(%d):\n™, n);

} /% main */

C:\temp>tcc -ml -r- tastslpl.c mysleepl.asm

Turbo C++ Version 3.00 Copyvright (c¢) 1992 Borland International
testslpl.c:

mysleepl.asm:

Turbo Assembler Version 3.1 Copyright (¢} 1988, 1932 Borland
International

Assembling file: mysleepl.ASM

Error messages: None
Warning messages: None
Passes: 1

Remaining memory: 390k

Turbo Link Version 5.0 Copyright (¢) 1992 Borland International
Available memory 4107872

C:\temp>testslpl

Before mysleep(20):

After mysleep(20):

C:\temp>

mysleepl.asm - demonstrate Interrupt service routine

s

+MODEL LARGE
.STACK 100h

. DATA
cis2 DD 182065
clo0 DD 10000
H
.CODE
.386

Timer Offs DW 0
Timer _Seg DW 0
Counter Dw o
My Ctrl-Break ISR

imer PROC FAR

e F N e we

PUSHF
CALL DWORD PTR Timer_ Offs

.
r

INC Counter
Return:
IRET H

-
r

Timer ENDP



N e

_mysleep PROC FAR
PUBLIC _mysleep
PUSH BP
MOV BP,SP
PUSH ES

L)

MOV AX,0
MOV ES,AX

e e

e

MOV AX,ES:[32)] ; Preserve original ISR pointers
MOV Timer Offs,AX

MOV AX,ES:[34]

MOV Timer_ Seg,AX

]
r

; Change Timer pcinters

CLI

MOV WORD PTR ES:[32],0FFSET Timer
MOV ES:[34].CS

STI

MOV AX,DS

MOV ES,AX

e

LTI T

XOR EAX,EAX
MOV AX, [BP+6]
; Compute AX

Retrieve secs parameter
secs * 18.2065 to convert to ticks

I s

MUL Cl182 :

DIV €100

MOV CS:[Counter].,( ; Init counter
Delayl:

-
r

CMP AX,CS:[Counter] ; wait n secs
JG Delayl

~e

Return to caller
Restore old Timer

L1
e s

-

MOV AX,O

MOV ES,AX

MOV AX,Timer QOffs :
CLI

MOV ES:[32],AX

MOV AX,Timer Seg ;
MOV ES:[34],AX

STI

b1

POP ES

POP BP

RET : return to callexr
ENDP _mysleep

END



msleepl.c, msleepZ.c ®RHaYT HU351N

VYRD 29057 TN Sw wanta nvaoan ke msleepl.c nrasann
.C-2 1915

N*13307 ,NY3wa mTaa Yapn RN AnTINT PR OTIpR wintha nd

182-2 nbvpom)  IP® MIproD YW MTURNI AT 9T 2317Yp hawny

WNINAaY AT 7IPA *23Y%3 mam nbnnxn L, (10-3 noaww RPY  npbnny
JDDRN?M RATW TY TR N3N DR NUNDn (VW ARt 3

NYXI BTN DICVITW TR RIT AT WARIH MIRY A
wynsw Yy nomnon XYY ,abBIL ARCODIW  7IMINY ARTIIN DX B3y
:v5anoxn DATIpE L o7pe BIOS 1ap bw o nvpy

MOV AL, 20h
OUT 20h,AL

2193 AYDIw TR NPYOBw TIMINY AYIIND NI¥INIA NYTIPDN DIt
Ny A coyw LATD TR win? TUI¥Tm YINnY SI52 .0YowIRA DYIwnRR
TMeInY  TIPTIN NN2YR Pw nomwmn LNImcaon NInainpth Y3y P 113
7Y .nvmpsn BIOS-T navwyn® newmtad axcp "y YYo 112 noww
X791  "AX gnaw noapen .nwty msleep2.c nvadanmw s pavIl
23%7) nYDIv AP oDAW AR YY1 753 nonpsn BIOS-m navviab
:on (% £vwyTy 85w DYBDYI 03T MwYR MWy P

PUSHF
CALL DWORD PTR Int8Save



/* msleapl.c - Implement sleep myself, Pure C version %/

#include <stdio.h>
#include <dos.h>

volatile int My Sleep_Countaer;
volid interrupt (*Int8Save) (void); /* Pointer to function */

volid interrupt My Int8_Handler (void)

{
asm { /* Notify hardware:
Interrupt has been serviced */

PUSH AX

MOV AL, 20h

OUT 20h,AL

POP AX

}

My_Sleep Counter--;
} /* My Int8_Handler */

void my sleep(int secs)

{
Int8Save = getvect(8); /* Presgserve old pointer */
setvect (8, My_IntS8_Handler); /* SBet entry to naw handler */

My Sleep Counter = secs*1B82/10;

while(My Sleep Counter > 0)

.
r

setvect(8,Int8Save); /* Restore old pointer */

} /* my_sleep */
void main{void)
{

int secs;

printf ("Enter sleep time in seconds:\n");
scanf ("%d", &secs);:

system("time");
printf{"slesping ---\n");

my_sleep(secs);
system("time");
printf("Terminating ...\n");

} /* main */

E:\USERS\EYTAN\ASM>tcc -ml -r- msleepl.c
Turbo C++ Version 3.00 Copyright (c) 1992 Borland International

meleapl.c:
Turbo Link Version 5.0 Copyright (c) 1992 Borland Intermational

Available memory 4121432

E; \USERS\EYTAN\ASM>msleepl.exe
Enter sleep time in seconds:
60

Current time is 16:14:47.13
Enter new tima:

sleeping ---

Current time is 16:14:48.18
Enter new time:

Terminating ...

E:\USERS\EYTAN\ASM:>



/* msleep2.c - Implement sleep myself, Pure C version */

#include <stdio.h>
#include <dos.h>

volatile int My Sleep_ Counter;
void interrupt (*Int8Save) (void); /* Pointer to function */

void interrupt My IntB8_ Handler{void)

{
asm { /* Notify hardware:
Interrupt has been serviced */
PUSHF
CALL DWORD PTR Int8Save
}

My Slesp Counter--;
} /* My Int8 Handlar */

void my_sleep({int secs)

{
Int8Save = getvect(8); /* Preserve old pointer */
setvect (8, My_Int8_Handler); /* Set entry to new handler */

My Sleep_Counter = secs*182/10;

while(My Sleep Counter > 0)

setvect (8,Int8Save); /* Restore old pointer */
} /* my_sleep */
void main(void)

{

int secs;

printf("Enter sleep time in saconds:\n");
scanf ("%d", &aecs);

system{"time") ;
printf("sleeping ---\n");

my sleep(secs);
system("time");
printf("Terminating ...\n"};

} /* main */

E:\USERS\EYTAN\ASM>tcc ~ml -r- msleep2.c
Turbo C++ Version 3.00 Copyright (c) 1992 Borland International

msleepl.c:
Turbo Link Version 5.0 Copyright (¢) 1992 Borland International

Available memory 4121432

E:\USERS\EYTAN\ASM>msleep2
Enter sleep time in seconds:
60

Current time is 16:17:01.20
Enter new time:

slesping ---

Current time is 16:18:02.72
Enter new time:

Terminating ...

E : \USERS\EYTAN\ASM>



