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/* call _idl.c - call assembler subroutine idiv_mod.asm frdm C ptoqr&m */
#include <stdio.h>
extern int idiv_mod(int Num, int Denom, int *Q, int *Rem);

void -main()
{
int Num, Denom, Q, Rem, No_Zero Divide;

printf ("\Enter Numerator, Denominator\n:"};
scanf ("%d %4d",&Num, &Denom) ;
No _Zero_Divide = idiv mod(Num,Dencm, &Q,&Rem) ;
if (No_Zero_Divide)
printf("\n %d div %d = %d, mod(%d,%d) = %d\n",
Num, Denom, Q, Num, Denom, Rem);
else
printf ("\nError: Zero Divide.\n");

} /* main */

E:\>tcc call_idl.c idiv _mod.asm

Turbo C++ Version 3.00 Copyright (c) 1992 Borland International

call_idl.c:

idiv_mod.asm:

Turbo Assembler Version 3.1 Copyright (c) 1988, 1992 Borland International

Assembling file: idiv_mod .ASM

Error messages: None
Warning messages: None
Passes: 1

Remaining memory: 395k
Turbo Link Version 5.0 Copyright (c) 1992 Borland International
Available memory 4111504
E:\>call_idl.exe
Enter Numerator, Denominator
:105 44
105 div 44 = 2, mod{105,44) = 17

E:\>call_idl.exe
Enter Numerator, Denominator

:105 -44
105 div -44 = -2, mod(105,-44) = 17
E:\>call_idl.exe
Enter Numerator, Denominator
+-105 44
-105 div 44 = -2, mod(-105,44) = -17
E:\>call_idl.exe
Enter Numerator, Denominator
:1-105 -44
-105 div -44 = 2, mod(-105,-44) = -17

E:\>



idiv _mo4.asm - Assembler implementation of
C-callable function idiv_mod.

e ™o @

.MODEL SMALL
.CODE
-3~ Implementation of C callable function ...

... int idiv mod(int Num, int Denom, int *Q, int *Rem)

[BP+4] [BP+6] [BP+8] [BP+10]

Compute Q := |_ Num / Denom _| ,Rem := MOD(Num, Denom)
function idiv mod returns 0 if Denom = 0 (illegal ..
... division by zero), 1 otherwise

“we W e “wp

e g %

PUBLIC _idiv_mod
_idiv mod PROC NEAR

PUSH BP ; Preserve BP
MOV BP,SP ; Set BP to point to Parameter area
MOV CX, [BP+6] ; CX := Denom
CMP CX,0 ; Denom = 0 ?
JNE Cont ; No, continue regular operation
; Yes, Denom = 0
MOV AX, O ; Return value := 0
JMP Done ; Skip following code
Cont: ; Denom <> 0
MOV AX, [BP+4] ; AX := Num
CWD ; DX:AX := AX
IDIV CX ; AX := DX:AX / CX, DX := MOD (AX, CX)
MOV BX, [BP+8] ; BX := Offset Q
MOV [BX].,AX : *Q := AX
MOV BX, [BP+10] ; BX := Offset Rem
r

MOV [BX],DX *Rem := DX
MOV AX,1 ; Ensure return value := 1

Done:
POP BP : Restore BP register

RET
_idiv _mod ENDP
END



idiv_mo5.asm - Assembler implementation of
C-callable function idiv_mod.

e ™o e

.MODEL SMALL

.CODE

- Implementation of C callable function ...

«e. int idiv _mod(int Num, int Denom, int *Q, int *Rem)
[BP+4] [BP+6] [BP+8] [BP+10]

Compute Q := |_ Num / Denom _| ,Rem := MOD(Num, Denom)
function idiv_mod returns 0 if Denom = 0 (illegal ..
... division by zero), 1 otherwise

e Wmp WMo Wmp Wy Wy Wy

PUBLIC _idiv mod
_idiv_mod PROC NEAR

PUSH BP ; Preserve BP

MOV BP,SP ; Set BP to point to Parameter area
PUSH SI ; Preserve register variables

PUSH DI H

-e

MOV SI, [BP+6] 3 SI := Denom

CMP SI,0 : Denom = 0 ?
JNE Cont ; No, continue regular operation
; Yes, Denom = 0
MOV AX,O ; Return value := 0
JMP Done ; Skip following code
Cont: ; Denom <> 0
MOV AX, [BP+4] ; AX := Num
CWD : DX: := AX
IDIV SI ; AX := DX:AX / SI, DX := MOD(AX,SI)
MOV DI, [BP+8] ; DI := Offset Q
MOV [DI],AX ; *Q := AX
MOV DI, [BP+10] ; DI := Offset Rem
MOV [DI],DX ; *Rem := DX

MOV AX,1 ; Ensure return value := 1

Done:

;
POP DI ; Restore register variables
POP SI H
POP BP ; Restore BP register
RET

_idiv_mod ENDP
END
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/* Céll_idz.c - call assembler subroutine idiv_mod32.asm from C progrant*/
#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, Q, Rem;
int No_Zero_Divide;

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

} /* main */

E:\>tcc call _id2.c idiv_mo6.asm
Turbo C++ Version 3.00 Copyright (c¢) 1992 Borland International
call _id2.c:

idiv mo6.asm: .
Turbo Assembler Version 3.1 Copyright (c) 1988, 1992 Borland

International

Assembling file: idiv mo6.ASM

Error messages: None
Warning messages: None
Passes: 1

Remaining memory: 431k

Turbo Link Version 5.0 Copyright (¢) 1992 Borland Internatiomal
Available memory 4150128

E:\>CALL_IDZ2.EXE

Enter Numerator, Denominator

:-700000 66666

-700000 div 66666 = -10, mod(-700000,66666) = -33340

E:\>



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

e ms e

.MODEL SMALL

.CODE

.386

7 Implémentation of C callable function ...

ee. int idiv _mod32(long int Num, long int Denom,

.

[BP+4] [BP+8]
long int *Q, long int *Rem)
[BP+12] [BP+14]
Compute Q := |_ Num / Denom _| ,Rem := MOD(Num, Denom)

function idiv mod32 returns 0 if Denom = 0 (illegal ..
... division by zero), 1 otherwise

M Me Ma W M N %W N

PUBLIC _idiv_mod32
_didiv mod32 PROC NEAR

PUSH BP ; Preserve BP

MOV BP, SP ; Set BP to point to Parameter area
PUSH SI ; Preserve register variables

PUSH DI :

e

MOV ESI, [BP+8] ; ESI := Denom

CMP ESI,O ; Denom = 0 ?
JNE Cont ; No, continue regular operation
; Yes, Denom = 0
MOV AX, O ; Return value := 0
JMP Done ; Skip following code

Cont: ; Denom <> 0

MOV EAX, [BP+4] : EAX := Num

CDQ ; EDX:EAX := EAX

IDIV ESI ; EAX := EDX:EAX / ESI, EDX := MOD(EAX,ESI)

MOV DI, [BP+12] : DI := Offset Q

MOV [DI],EAX ; *Q := AX

MOV DI, [BP+14] ; DI := Offset Rem

MOV [DI],EDX ;s *Rem := DX

MOV AX,1 ; Ensure return value := 1
Done:
F 4

POP DI : Restore register variables

POP SI 3

POP BP ; Restore BP register

RET

_idiv_mod32 ENDP
END
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PUSH BP "' BP Tmow
MOV BP,SP "jw»" BP Yy yeaxn BP
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No Zero Divide [BP-10]
Rem [BP-8]
Q [BP-6]
Denom [BP-4]
BP - offset
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OLD BP <——— BP
OLD 1P
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?debug

$comm

$comm

_TEXT
_TEXT
DGROUP

__DATA
de
dew
_DATA
_BSS
b@
bGEw
_BSS
_TEXT

e 'me

L]

main

e

e Wa Wa Wg W

| Caﬂ_,zﬂ 1.a6m
ifndef ??version

r:ang;o ‘égc ——'S -/ Cajy-/éel.C

macro name,dist, size,count

comm dist name:BYTE:count*size
endm
- else
macro name,dist, size, count
comm dist name[size] :BYTE:count
endm
endif
?debug S "call_idl.c"™
?debug C E9857A13270A63616C6C5F6964312E63
?debug C E90018521815433A5C54435C494E434C5544455C737464696F2E68
?debug C E90018521815433A5C54435C494E434C5544455C5F646566732E68
?debug C E90018521815433A5C54435C494E434C5544455C5F6E756C6C2E68
segment byte public ‘CODE’
ends
group _DATA,_BSS

assume cs:_TEXT,ds:DGROUP
segment word public ’‘DATA’
label byte

label word

ends

segment word public ’BSS’
label byte

label word

ends

segment byte public ‘CODE’

void main()

assume cs:_TEXT

proc near
push bp
mov bp,sp
sub sp,10

{
int Num, Denom, Q, Rem, No_Zero_Divide;

printf ("\Enter Numerator, Denominator\n:");

mov ax,of fset DGROUP:s@
push ax
call near ptr _printf

pop cx



LU T

e

e We W

e Mg Mg Wmp W

e

e ms Wmp

lea
push
lea
push
mov
push
call
add

lea
push
lea
push
push
push
call
add
mov

cmp

push
push
push
push
push
push
mov

push
call
add

jmp

if

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

ax,word ptr [bp-4]
ax

. ax,word ptr [bp-2]

ax
ax,offset DGROUP:s@+31
ax

near ptr _scanf

sp, 6

No_Zero Divide = idiv_mod (Num, Denom, &Q, &Rem) ;

ax,word ptr [bp-8]
ax

ax,word ptr [bp-6]
ax

word ptr [bp-41]
word ptr [bp-2]
near ptr _idiv_mod
sp,8

word ptr [bp-10],ax

(No_Zero Divide)

word ptr [bp-10]1,0
short @1@86

printf ("\n %4 div %d = %4, mod (%d,%d) = %d\n",

Num, Denom, Q, Num, Denom, Rem);

word ptr [bp-8]
word ptr [bp-41
word ptr [bp-2]
word ptr [bp-6]
word ptr [bp-4]
word ptr [bp-2]
ax,of fset DGROUP:s@+37
ax

near ptr _printf
sp, 14

short @1@114



@1e86:

w we Wme Wy W

@elell4:

s Ws o

main

__TEXT
__DATA
s@

_DATA
_TEXT
_TEXT

_s@

else

‘mov

push
call

pop

printf ("\nError: Zero Divide.\n");

‘ax,offset DGROUP:s@+72

ax
near ptr _printf
CX

} /* main */

mov
pPop

ret
endp
?debug
ends
segment
label

EEEEEREEEEEEEER

sp,bp
bp

C ES

word public ‘DATA’

byte

'Enter Numerator, Denominator’
10

0

lgad %dl

0

10

r %d div %d = %d, mod(%d,%d)
10

0

10

'Brror: Zero Divide.’

10

0

gadl'

byte public ‘CODE’

_main
_idiv_mod:near
_scanf :near
_printf:near
s@
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mov ax,word ptr [bp+4]
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push ax
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/* fibod.c - implement Fibonacci numbers - naive recursion */
#include <stdio.h>

unsigned long int fibo(unsigned int n)

{ -

unsigned long int x, vy, z:

if (n <=2 )
return 1L;

else
x = fibo(n-1);
y = f£ibo(n-2);

Z =X + VY;
return z;

}
void main()

{
unsigned int n;
printf ("Enter an integer:\n");
gscanf ("%d",&n);
printf ("Fibonacci (%u) = %lu\n", n, fibo(n));

}

E:\>fibo4.exe
Enter an integer:
10

Fibonacci(10) = 55

E:\>
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@1e86:

@1@142:

e

e W

@1@170:

wa e

e

segment byte public
ends
group _DATA, BSS

rCODE’

assume c¢s: TEXT,ds:DGROUP

segment word public
label byte

" label  word

ends

segment word public
label byte

label word

ends

segment byte public

"DATA’

"BSS’

*CODE’

g*ff«a{, A S
%cc S - Sudeasm

unsigned long int fibo(unsigned int n)

assume cs:_ TEXT

proc near
push bp
mov bp,sp
sub 8sp,1l2
{

unsigned long int x, vy,

if (n <= 2)

cmp word ptr [bp+4],2

ja short @l@142

return 1lL;

xor dx,dx

mov ax,1

Jjmp short @1@198

jmp short @1@170
else

x = f£ibo(n-1):;

mov ax,word ptr [bp+4]
dec ax

push ax

call near ptr _fibo

pop CcX

mov word ptr [bp-2],dx
mov word ptr [bp-4],ax

v = fibo(n-2);

mov ax,word ptr [bp+4]
sub ax, 2

push ax

call near ptr _fibo

Pop cx

mov word ptr [bp-6],dx

mov word ptr [bp-8],ax



N we W

ws Wy “wp

@1@198:

e

e e

fibo

~e

s g

main

e

e %o N W

LTI 1Y

e

mov ax,word ptr [bp-2]
mov dx,word ptr [bp-4]
add dx,word ptr [bp-8]
adc ‘ax,word ptr [bp-61]
mov word ptr [bp-10],ax
mov word ptr [bp-12],dx

return z;

mov dx,word ptr [bp-10]
mov ax,word ptr [bp-12]
Jmp short @1@86

}

mov sp.bp

pop bp

ret

endp

void main()

assume cs:_TEXT

proc near

push bp

mov bp.,sp

sub sp,2
{

unsigned int n;
printf ("Enter an integer:\n");

mov ax,offset DGROUP:s@
push ax

call near ptr _printf
pop cx

scanf ("%d4d", &n) ;

lea ax,word ptr [bp-2]
push ax

mov ax,offset DGROUP:s8@+19
push ax

call near ptr _scanf

pop cx

POp CX



printf ("Fibonacci(%u) = %lu\n", n, fibo(n));

W N wo  we!

push word ptr [bp-2]

call near ptr _fibo
-pOP- cx
push dx
push ax
push word ptr [bp-2]
mov ax,offset DGROUP:s@+22
push ax
call near ptr _printf
add sp, 8

H

7

; }
mov sp,bp
pop bp
ret

main endp
7debug C E9
_TEXT ends
_DATA segment word public ’DATA’
s@ label byte
db ’Enter an integer:”’
db 10
db 0
db %A’
db 0
db ‘Fibonacci (%u) = %lu’
db 10
db 0
_DATA ends
_TEXT segment byte public ‘CODE’
_TEXT ends
public main
public _fibo

extrn _scanf :near
extrn _printf:near
_s@ equ s@
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TAR2T TR NYTIPD 03 WBR

CALL WORD PTR [BP+6]
_CALL DWORD PTR [BX-4]

.3°8p398% 03195 RIpan C-3 awann winonb wown CALL nytps v ot aven

092 1R MOV nbsapmn 77pBY RYDUPY NIRDTCA DA WY 027 OY3WNMLI L3R
.NID°PY NIDYNOT NYTIPD v bax ,mrd dwnna 3T

.J2°rY 386

CALL n7vpbn Yw niovyy nyvoasa 386-2 w» » 'y niivaxnn nympd?  qoiaa
.v*2 32 pewdhid noninn

31077 NITIPD NP

CALL ECX

LEIP q3n% ECX Yw T9vn naxny EIP a»ow X°7 75w nvoomimw

127 (a2 EIP >33%w) v°3 32 NEAR 71D°py NIDYNDT NITIPD DIWY 1D D
.FWORD 3x Full Pointer m»xap3 1%*X> @snem  .v°3 48 nId*py nI°bynon
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/* pf.c - Use pointer to function */

int sqgr(int =x)
return x*x;
} /* sqxr */
int neg(int x)
{
return -x;
} /* neg */

void main()
{

int xX,y, Z;

int (*fp) (int);

z = (*fp) (x);

printf("\nx = %d, y = %d, = %d\n", x, vy, z);
} /* main */
E:\>pf
X =5, y=25, z = -5



