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/* call_idl.c - call assembler subroutine idiv nod.asm from C program */
#include <stdio.h»
extern int idiv_mod(int Kum, int Denom, int *Q, int *Rem);

void main()

{
int Mum, Denom, Q, Rem, No_Zerc_Divide;

printf£f(*\Enter Numerator, Dencminator\n:");

scanf ("%d %d",&Num, &Daenom) ;

No_Zero_Divide = idiv_mod(Num, Denom, &Q, &Rem) ;

if (No_Zero_Divide}

printf(*"\n %4 Aiv %d = %4, mod(%d,%d) = %d\n®,

Num, Denom, (, Num, Denom, Rem))

alse

printf{"\nError: Zerc Divide.\n");:

} /* main */

Ei\>tcc call_idl.c idiv mol.asm
Turbo C++ Version 3.00 Copyright (¢) 1992 Borland Intermational
call idl.c:

1div_mo2.asm:
Turbo Assembler Version 3.1 Copyright (c) 1988, 1992 Borland Internatiocnal

Asgembling file: idiv mo2 ASH

Error nmessagoes: Nene
Warning messaged: None
Passes: 1

Remaining memory: 418k

Turbo Link Version 5.0 Copyright (c) 1992 Borland International
Available memory 4136272

E:\>call_idl.exe

Enter Numerator, Denominator

1105 44

105 div 44 = 2, mod(105,44) = 17

E:\>
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idiv_mo7.asm - MODEL LARGE assembler implementation of
C-callable function idiv mod.

.MODEL LARGE
.CODE
Implementation of C callable function ...

e WMa Wma "a 'we g

... division by zero), 1 otherwise

™o

PUBLIC _idiv_mod

_idiv_mod PROC FAR

... int idiv_mod(int Num, int Denom, int *Q, int *Rem)
[BP+61] [BP+8] [BP+10] [BP+14]
Compute Q := |_ Num / Denom _| ,Rem := MOD(Num, Denom)

function idiv mod returns 0 1f Denom = 0 (illegal ..

PUSH BP ; Praeserva BP
MOV BF,SP ; Set BP to point to Parameter area
PUSH SI ; Preserve register variables
PUSH DI z
PUSH ES
MOV SI, [BP+8] : SI := Denom
CMP SI,0 ; Denom = 0 ?
JNE Cont ; No, continue regular operation
: Yes, Denom = 0
MOV AX,O ; Raturn value :=
JMP Done : Skip following code
Cont: : Denocm <> 0

MOV AX, [BP+6] ; AX := Num
CWD ; DX:AX := AX
IDIV 8I ; AX := DX:AX / SI, DX := MOD(AX,SI)
MOV DI, [BP+10] r DI := Offset Q
MOV ES, [BP+12] ; E§ := Seg Q
MOV ES:[DI].,AX ;7 *Q := AX
MOV DI, [BP+14] ; DI := Offset Rem
MOV ES, [BP+16] ;3 ES := Seg Q

MOV ES:[DI].DX *Rem := DX
Mov AX,1 ; Ensure return value := 1

gy

Dones
;
POP ES H
POP DI ; Restore register variables
POP SI H
POFP BP ; Restore BP register
RET

_idiv_mod ENDP

END

68
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/* call_id2.¢c - call assembler subroutine idivaodsz.asm from C program */

#include <stdio.h>

extern int idiv_mod32(long int Num, long int Denom,
long int *Q, long int *Rem);

void main ()
{
long ‘int Num, Denom, ¢, Rem;
int No_Zero_Divide;

printf("\Enter Numeratox, Denominator\n:");
scanf ("$1d %1d",&Num, &Denom);
No_Zero_Divide = idiv_mod32 {Num, Dancom, &Q, &Rem) ;
if (No_Zero Divide)
printf ("\n %1d div %1d = %1d, mod(%1ld,%1ld) = %ld\n",
Num, Denom, Q, Num, Denom, Rem);
alse
printf ("\nError: Zero Divide.\n");

} /* main */

E:\asm>tcc -ml call_id2.c idiv_ml0.asm
Turbo C++ Version 3.00 Copyright (c) 1992 Borland International

call id2.e:
idiv_ml0.asm:
Turbo Assembler Version 3.1 Copyright (¢) 1988, 1992 Borland

Internaticnal

Assembling file: idiv_ml0 .ASM

Errcor messages: None
Warning messages: None
Passes: 1

Remaining memory: 431k
Turbe Link Version 5.0 Copyright (¢) 1992 Borland Internmational
Available memory 4149984

E:\asm>call id2.exe
Enter Numerator, Denominator
: 700000 111110

33340

700000 div 111110 = 6, mod(700000,111110)

E:\asm>

[67



idiv_ml0.asm - Assembler implementation of
C-callable function idiv_mod32.

r
.MODEL LARGE
.CODE
.386
Implementation of C callable function ...
int idiv_mod32(long int Num, long int Denom,

[BP+6] [BP+10]
long int *Q, long int *Rem)
{BP+14] [BP+18]
Compute Q := |_ Num / Denom _| ,Rem := MOD(Numn, Denom)

function idiv_mod32 returns 0 if Denom = 0 (illegal
division by zerco}, 1 otherwise

e s Yy ma wa WMa W wa wa

PUBLIC _idiv_mod32
_idiv_mod32 PROC FAR

PUSH BP ; Preserve BP
MOV BP,SP : Set BP to peint to Parameter area
PUSH SI ; Preserve register variables
PUSH DI :
PUSH ES
MOV ESI, [BP+10] ; ESI := Denom
CMP ESI,O ; Denom = 0 ?
JNE Cont ; No, continue regular operation
; Yes, Dencm = 0
MOV AX,0 ; Return value := 0
JMF Done ; Skip following code
Cont: ; Denom <> (0
MOV EAX, [BP+6] ; EAX := Num
CDQ ; EDX:EAX := EAX
IDIV ESI ; EAX := EDX:EAX / ESI, EDX := MOD(EAX,6 ESI})
MOV DI, [BP+14] ; DI := Offset Q
MOV ES, [BP+16] ; ES := Seg Q
MOV ES:[DI],EAX ; *Q := AX
MCV DI, [BP+18] ; DI := Qffset Rem
MOV ES, [BP+20] ; ES := Seg Rem
MOV ES: [DI],EDX ; *Rem := DX
MOV AX,1 ;: Ensure return value := 1
Done:
I
POP ES ;
POP DI ; Restore register variables
POP SI :
POP BP ; Restora BP register
RET
_idiv_mod32 ENDP
END
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runswapl.c, swaps.asm, swapll.asm, swapiZ.asm ®¥3317 n13121N
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/* runswapl.c - run swaps */

extern void swapl6( int *x, int *y);
extern void swap32(long int *x, long int *v);
extern void swap n( void *x, voild *y, int n};

int main ()

{

int x=10, y=99;

long int u=333333, v=777777;

char strl[l10]="Hello", str2[l10]="World!";

%d\n", x, v}

printf("x = %d, ¥
swapl6 (&x, &y);

printf("x = %4, ¥y = %d\n", x, y):

printf("u = %1d, v = %ld\n", u, v);
swap32 (&u, &v};

printf("u = %14, v

%ld\n", u, V);
printf("strl = %8, y = %s\n", strl, str2);
swap n(strl, stx2, 10);

printf("strl = %8, str2 = %s\n", strl, strl);

return 0;

} /* main */

E:\>tce runswapl.c swaps.asm
Turbo C++ Version 3.00 Copyright (c) 1992 Borland International

runswapl.cC:

swaps.asm:
Turbo Assembler Version 3.1 Copyright (c) 1988, 1992 Borland

International

Assembling file: swaps . ASM

Error megssages: None
Warning messages: None
Pasgsses: 1

Remaining memory: 398k

Turbo Link Version 5.0 Copyright (c) 1992 Borland International

Available memory 4129872

E: \ACADEMIC\ASM>runswapl .exe
x = 10, y = 99

x =99, y = 10

u = 333333, v = 777777

u= 777777, v = 333333

strl = Hello, y = World!

gtrl = Worldl, str2 = Hello [ }1’67

E:\>



swaps.asm - swap program model small

e Mp wa

-MOKEL SMALL
.CODE
.386

exXtern void swapl6( int *x, int *y);
[BP+4] [BP+6]

e wp Wy g

swapl6é PROC NEAR
PUBLIC _swaplé
PUSH BP
MOV BP,SP
PUSH SI
PUSH DI

e

MOV SI, [BP+4]
MOV DI, [BP+6]
MOV AX, [SI)
XCHG AX, [DI]
MOV [SI],AX

e

POP DI
POP SI
POFP BP
RET
swaplé ENDP

extern void swap32( long int *x, long int *y);
[BP+4] [BP+6]

ne Ws e -.'

_swap32 PROC NEAR
PUBLIC _swap32
PUSH BP
MOV BP,SP
PUSH SI
PUSH DI

1]

MOV S5I, [BP+4]
MOV DI, [BP+6]
MOV EAX, [ST]
XCHG EAX, [DI]
MOV [SI],EAX

1]

POP DI
POP SI
POP BP
RET
_swap32 ENDP /?/



extern void swap n{ void *x, void *y, int n);
[BP+4] [BP+61] [BP+8]

W WMy " My Wg

_Bwap_ n PROC NEAR
PUBLIC _swap_n
PUSH BP
MOV BP,SP
PUSH BI
PUSH DI
MOV SI, [BP+4]
MOV DI, [BP+6]
MOV CX, [BP+8]
JCXZ ToRetl
Aloopl:
MOV AL, [SI]
XCHRG AL, [DI]
MOV [SI],AL
INC SI
INC DI

gy

LOOP Aloopl
ToRetl:
POP DI
POP SI
POP BP
RET
_Bwap n ENDP
END

| 7o~



/* rurswapl.c - run swaps */

exterm void swapl6({ int *x, int *y);
exterm void swap32(long int *x, long int *y);
exterm void swap_n{ void *x, void *y, int n};

int main ()

{

int =10, y=99;

long int u=333333, v=777777;

char strl[l0]="Hello", str2[10]="World!";

printf("x = %d, y = %d\n", x, Y);
gwaplo{&x, &y);
printf("x = %d, y = %d\n", x, Y);

printf(*u = %14, v = %ld\n", u, v};
swap32(&u, &V);
printf(*u = %14, v

%ld\n", u, v);
printf("strl = %8, ¥y = %s\n", strl, str2);

swap _n(strl, str2, 10):;
printf("strl = %8, str2 = %s\n", strl, str2);

return 0;

} /* main */

E:\>tcc -ml runswapl.c¢ swapll.asm
Turbo C++ Version 3.00 Copyright (c) 1992 Borland International

runswapl.c:

swapll .asm:
Turbo Assembler Version 3.1 Copyright (c) 1988, 1992 Borland

International

Assembling file: swapll.ASM

Exror massages: None
Warning messages: None
Passes: 1

Remaining memory: 397k

rurbe Link Version 5.0 Copyright (c) 1992 Borland International

Available memory 4125616

E: \ACADEMIC\ASM>runswapl .exe
x = 10, v = 99

x =99, vy = 10

w = 333333, v = 777777

a = 777777, v = 333333

strl Hello, y = World!

strl = World!, str2 = Hello /?/‘2

E:\>



swapll .asm - swap program model large

W wa W

.MODEL LARGE
.CODES
.386

extem vold swapl6{ int *x, int *y);
[BP+6] [BP+10]

e W NMa Wy

_swapl& PROC FAR
PUBLIC _sgwaplé6
PUSHL BP
MOV BP,SP
PUSH. ES
PUSHK §I
PUSH DI

MOV S1I, [BP+6]
MOV DI, [BP+10]

L 1)

MOV ES, [BP+8]
MOV AX,ES: [SI]
MOV ES, (BP+12]
XCHG AX,ES:[DI}
MOV ES, [BP+8]
MOV ES: [SI].AX

POP DI
POP SI
POP ES
POP BP
RET
gwaplé ENDP

axtern void swap32( long int *x, long int *v¥):
[BP+6] [BP+10]

-ut-tnlul

_swap32 PROC FAR
PUBLIC _swap3i2
PUSH BP
MOV BP,SP
PUSH ES
PUSH 5X
PUSH DI
MOV SI, [BP+§&]
MOV DX, [BP+10]

L1l

MOV ES, [BP+8]
MOV EAX,ES: [ST]
MOV ES, [BP+12]
XCHG EAX,ES: [DI)
MOV ES, [BP+8]
MOV ES:[SI],EAX

bl

POP DI
POP SI
POFP ES
POFP BP
RET

o | 74



{BP+6]

Wy Wma We My wg

_swap_m PROC FAR
PUBLI{ _swap n
PUSH BP
MOV BP,SP
PUSH ES
PUSH SI
PUSH DI
i
MOV BI, [BP+6]
MOV DI, [BP+10]
MOV CX, [BP+14]
r
JCXZ ToRatl
Aloopls
MOV ES§, [BP+8]
MOV RAL,ES5: [SI]
MOV ES5, [BP+12]
XCHG AL,ES:[DI]
MOV ES, [BP+8]
MOV ES§: [SI],AL
INC 8BI
INC DI
7
LOOP iAloopl
H
ToRetlsz
POP DI
POP 3X
POP ES

exteaxn void swap_n{ void *x, wvoid *y, int n);

{BP+10] [BP+14]



swapll.asm - swap program model large

™ Wy Wwa

.MODEL LARGE
.CODE
.386

extarn void swaplé( int *x, int *vy);
[BP+6] [BP+10]

" Me e e

_swaplt PROC FAR
PUBLIC _swaplé
PUSH BP
MOV BP, SP
PUSH GS
PUSH FS
PUSH ST
PUSH DI

e

MOV SI, (BP+6]
MOV GS§, [BP+8]
MOV DI, [BP+10]
MOV F'S, [BP+12]

L]

MOV AX,GS:[S8I]
XCHG AX,FS:[DI]
MOV GS$: [SI],AX

POP DI
POP BI
POP FS
POP GS
POP BP
RET
swaplé ENDP

extern void swap32( long int *x, long int *vy);
[BP+6] [BP+10]

e e e |

_swap32 PROC FAR
PUBLIC _swap32
PUSH BP
MOV BP,SP
PUSH GS
PUSH FS
PUSE SI
PUSH DI

MOV SI, [BP+6]

MOV GS, [BP+B]

MOV DI, [BP+10]
MOV FS§, [BP+12]
MOV EAX,GS: [8I]
XCHG EAX,FS:[DI]
MOV GS: [sI] +BEARX

L1

POP DI
POP SI
POP F8B
POP GS
POP BP

_swap32 ENDP } 7_6



H

¢ extesra void swap_n( void *x, void *v, int n);

H
7
H

_swap n PROC FAR
PUBL I( swap n
PUSH BP
MOV BP,SP
PUSH GS
PUSH FS
PUSH SI
PUSH DI

uy

MOV 31, [BP+6]
MOV &8, [BP+8]
MOV 11, [BP+10]
MOV FS, [BP+12]
MOV CX, [BP+14]

H

JCXZ ToRetl
Aloopla

MOV AL,GS: [5I]

XCHG AL,FS:[DI]

MOV 358: [SI].AL

INC SI
INC DI

LOOP Aloopl

r

ToRetls
POP
POP
POP
POP
POP
RET

_swap_n ENDP

DI
S5I
r3

BP

END

[BP+6] [BP+10] [BP+14]
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