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/* cal.l_idl.c - call assembler subroutine idiv_mod.asm from C program */

#inclmde <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 Numerateor, Denominator\n:");

scanf ("%d %d4",&Num, &Denom);

No_Zero_bivide = idiv_mod (Num,Denom, &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: Zeroc Divide.\n");:

} /* main */

E:\>tcc call_idl.c idiv mo4.asm
Turbo C++ Version 3.00 Copyright (c) 1992 Berland Internatiocnal

call idl.c:

idiv_mo4.asm:
Turbo Assembler Version 3.1 Copyright (c) 1988, 1%92 Borland International

Asgssembling file: idiv_mo4.ASM

Error messages: None
Warning messages: None
Passes: 1

Remaining memory: 395k

Turbo Liink 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(1l05,-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, Dencminator
1-105 -44

-105 div ~-44 = 2, mod(-105,-44) = -17
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id iv_mod4.asm - Assembler implementation of
C-callable function idiv_mod.

b U T T

. M(DEL SMALL
. C(DE
Implementation of C callable function ...

... 1int 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 e wp MMy Mg wa g

PUBLIC _idiv_mod

_idiv_mod PROC NEAR
PUSH BP ; Preserve BP

H

MOV BP, SP Set BP to point to Parameter area
MOV CX, [BP+6] ; CX := Denom
CMP CX,0 ; Depom = 0 ?
JNE Cont ; No, continue regular operation
; Yes, Denom = 0
MOV AX,0 ; Return value :=
JMP Done ; Skip following code
Cont: ; Denom <> 0 _

MOV AX, [BP+4] ; AX := Num
CWD ; DX: := 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

s o

MOV [BX],DX *Rem := DX

MOV AX,1 ; Ensure return value := 1
Done: :
POP BP ; Restore BP register
RET
_idiv_mod ENDP
END
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idiv_mo5.asm - Assembler implementation of
C-callable function idiv_mod.

L1

- W

. MODEL SMALL
. CODE
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

e e ‘mp Wmg

e me ™

PUBLIC _idiv_mod
_idiv_mod PROC NEAR

MOV DI, [BP+10] DI QOffset Rem
MOV [DI].,DX *Rem := DX
MOV AX,1 ; Ensure return value := 1

PUSH BP ; Preserve BP
MOV BP, SP : Set BP to point to Parameter area
PUSH SI ; Preserve register variables
FUSH DI ;
r
MOV SI, [BP+6] ; SI := Denom
CHMp SI,O0 ; Denom = 0 ?
JNE Cont ; No, continue regular operation
; Yes, Denom = 0
MOV AX, O ; Return value :=
JMP Done ; Skip following code
Cont: ; Denom <> 0
: MOV AX, [BP+4] ; AX := Num
CWD ; DX: t= AX
IDIV SI ; AX := DX:AX / 8I, DX := MOD(AX,SI)
MOV DI, [BP+8] ; DI := Offset Q
MOV [DI],AX ; *Q := AX
: :

Done:

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

_idiv _mod ENDP
END
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call_id2.c, idiv _mo6.asm X»397 0491330
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extern int idiv _mod32(long int Num, long int Denom,
long int *Q, long int *Rem);

D112 WY R NCabmmn nawan L,uveax 32 vhwoay b Denom-v Num-y anan

1w+ BP <—— BP

IP [BP+2]

Num 199n [BP+4]

Denum 159n| [BP+8]

Q nmawno [BP+12]

Rem naswn> [BP+14]

y¥a% 13073 idiv_mod32-7 ,7anwm nvionma 0vavmiEn maamy 9% 0432
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/* call id2.¢ ~ call assembler subroutine idiv_mod32.asm from C program */

ff#inclwuide <stdio.h>

extemxn 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 %1d4",&Num, &Denom):;
No_Zero_Divide = idiv_mod32 (Num,Denon, &Q, &Rem) ;
if (No_Zero_Divide)
printf("\n %1d div %1ld = %1d, mod(%1ld,%1d) = %ld\n",
Num, Denom, Q, Num, Denom, Rem);

else
printf ("\nError: Zerco Divide.\n"):

} /* main */

E:\>tcc call_id2.c idiv_mo6.asm

Turbc C++ Version 3.00 Copyright (¢} 1992 Borland International
call_id2.c:

idiv _mob6.asm:

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

Aggembling file: idiv_mo6.ASM
Error messages: None
Warning messages: None

Pagsges: 1

Ramaining memory: 431k

Turbo Link Version 5.0 Copyright (c) 1992 Borland International
Available memory 4150128

E:\>CALL_ID2.EXE

Enter Numerator, Denominator
t-700000 665666

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

E:\>
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idiv mo6.asm - Assembler implementation of
C-callable function idiv_mod32.

e uy wg

.MOIEL SMALL
+.COIE
.38%
Implementation of C callable function ...
+++ 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, Denocm)

function idiv_mod32 returns 0 if Denom = 0 (illegal ..
v« division by zero), 1 otherwise

My i e M4 Me Ma WMy Wy g

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 ?
JMNE 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:BEAX / ESI, EDX := MOD(EAX, EST)
MOV DI, [BP+12] s DI := Offset Q
MOV [DI],EAX 2 *Q := AX
MOV DI, [BP+14] 3 DI := Offset Rem
MOV [DI].,EDX 2 *Rem := DX
MOV AX,1 ; Ensure return value := 1
Done:
'}
POP DI ; Restore register variables
POP SI :
POP BP ; Restore BP register
RET
_idiv _mod32 ENDP
END
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: 17153 kv moon wasen
10 C Yw n°¥pain 95 nyranw nYIWKRYT NYIIRDh

_myfunc PROC NEAR
push bp  "w*" bp wmw
mov bp,sp "' bp Yy vyraxm bp
sub sp,k  D**DpaY ovinwn now DRYPR
B opabn oranwsn now YIa XAk
nooAn oY bp nIv¥mRa onvdR nwab nt3y avmevrp 0Ppabh oranwsn T ovaow
JRDATT? L IR IVUBYY DR DY ULBIVIRD DYINWRY? DIANK NTIPD @YY NTn3 .ntrvhw

M3 NIRTAY WY 7-2 ve2 16 57133 cunvIr - Ypab nsnwn Yok

mov word ptr [bp-6],7

X7 NRIPI nc299n®  (Av¥paIBA HI02 TUAN) MITAZ AXIT ATXPIIDT WK
:IR2M NYTIPET NITO DR NY¥an

mov sp,bp B* %p1% pranen now 1w

pop bp bp 31w

ret nRTp nr35an% nan
_myfunc endp



172 *%%3 jpax3 nox7y SMALL %79ma € nv¢payp Sw ovanomt nmoo §ov0b

o*9p% ovamwn

old bp

old ip

0°unab

w3 X1 aranen Yary T7IXdw) main Av3paInn

800h n2yn>
<————— sp
bp - offset
<—— bp
bp + offset

1000h nasans

,call idl.c n»a5 N3 ,RXmanT?

W3 8YITA8 02 Opavn ovanwnn (NANK nvxpate 9

int Num, Denom, Q, Rem, No_Zero Divide;

-5 gamnnn

sub sp,10



byip3 WRD

No Zero Divide [bp-10]
Rem [bp-8]
Q [bp-6]
Denom [bp-4]
bp - offset
Num [bp-2]
OLD bp <— bp
oLD IP

nx% vy , idiv_mod mavwia? nipynomn a0z nrionnn Yy Yonoy ox o DY
,call near ptr _idiv_mod #7Tipd ¥3¥°2 *3D7 ,N°IDANI D°90BIDT NIV
193 N°K73 NV I0ABA

Num ¥
Denom ¥
Q »nawno
Rem nasn>
No Zero Divide [bp-10]
Rem [bp-8]
Q [bp-61
Denom [bp-4]
bp - offset
Num [bp-2]
OLD bp <—— bp
OLD IP

:C Sw by value parameters »wonh W nl A0 ¥ O*RYI MIMIR KD
D PRIy D°9omn favwand TEpIRT (Ntaomea) INtUn mow Teyab on 0YIuRIDs
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)
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_myfunc PROC NEAR
push bp 1" bp mvw
mov bp,sp "jm" bp Sy yea¥m bp
sub sp,k @°Yp > ovanwn nuw nNRYPN
ByeoRabn ovanwnn nue Y713 R K
3R ramwn B Kb
push si
push di
NYTYPDT D770 DR NY¥I® RO7 DKTIPT NG3dIN5 MNP 337 AYIPAIDA UKD
TR
pop di DY INw
pop si

mov sp,bp 07 5prb oranwn now Nw

pop bp bp =yt

ret DRI NY35%NY 9N
_myfunc endp
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OLD bp
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oTaunad

*
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Tdebugy

Scomm

Scomm

__TEXT
__TEXT
DGROUP

_DATA
de
deéw
__DATA
_BSS
be
béw
_BSS
__TEXT

LI T T

main

LTI TR T

e e we

ifndef
macro
endm
macro
comm
endm
else
macro
comm
endm
endif
Tdebug
?debug
7debug
7debug
?debug
segment
ends
group
assume
segment
label
label
ends
segment
label
label
ends

??version ' C&€€~ y ’/ﬁ ," LEm

name,dist, size, count
dist name:BYTE:count*size A /(9[ M(f ¢
. el A -
e __E; ._r” ¢ .
name,dist, size,count
dist name[size] :BYTE:count

"call idl.c*®
E9857A13270A63616C6C5F6964312E63
E90018521815433A5C54435C494E434C5544455C737464696F2E68

E90018521815433A5C54435C494E434C5544455C5F646566732E68
E90018521815433A5C54435C494E434C5544455C5F6E756C6C2E68

byte public *CODE’

aaaawn

_DATA, BSS

cse: TEXT,ds:DGROUP
word public ‘DATA’
byte

word

word public 'BSS’
byte
word

segment byte public ’‘CODE’

void main()

assume
proc
push
mov
sub

{

cg: TEXT
neaar

bp

bp, sp
sp,10

int Num, Denom, {Q, Rem, No_Zero_ Divide;

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

mov
push
call
pop

ax,offset DGROUP:s@

ax
near ptr _printf
cx



e We  we

we mp wg

e we mp

LU T

Ny e We s

scanf("%d %d4d",&Num, &Denom);

lea ax,word ptr [bp-4]
push ax

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

mov ax,offset DGROUP:s@+31
push ax

call near ptr _scanf

add sp, 6

No Zero Divide = idiv_mod{Num,Denom,&Q, &Rem);

lea ax,word ptr [bp-8]
push ax
lea ax,word ptr [bp-6]
push ax

push word ptr [bp-4]
push word ptr [bp-2]

call near ptr _idiv_mod
add sp.,8
mov word ptr [bp-10],ax

if (No_ Zero Divide)

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

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

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

push word ptr ([bp-8]
push word ptr [bp-4]
push word ptr [bp-21}
push word ptr [bp-6]
push word ptr [bp-41]
push word ptr [bp-2]

mov ax,offset DGROUP:s@+37
push ax

call near ptr _printf

add sp,14

Jmp short @l1@114



@1@86:

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

‘
e Wma mg wg

mov ax,offget DGROUP:s@+72
push ax
call near ptr _printf
pPop CX
@l@lld:

H

H } /* main */

I
mov sp, bp
pop bp
ret

main endp
?debug C E9
_TEXT ends
DATA segment word public ‘DATA’

s@ label byte
db ‘Enter Numerator, Denominator’
db 10
db rs”
db 0
db 7%d %d’
db 0
db 10
db ' %4 div %d = %d, mod(%d,%d) = %4’
db 10
db 0
db 10
db ’Error: Zero Divide.’
db 10
db 0

_DATA ends
__TEXT segment byte public ’‘CODE’
__TEXT ends

public main

extrn _idiv mod:near

extrn _scanf:near

extrn _printf:near
_8@ equ s@

end
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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;

if (n <= 2 )
return 1L;
else
x = fibo(n-1) + fibo(n-2);
return x;

void main()

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

gscanf ("%d", &n);

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

E:\>fibod.exe
Enter an integer:

9
Fibonacci(9) = 34

E:\>



__TEXT segment byte public ’CODE’ g A /6 04 , O 73}
__TEXT ends
DGROUP group _DATA, BSS

assume c¢s:_ TEXT,ds:DGROUP jé_
__DATA sagment word public fDATA’ . i __E;‘__ b {{ .
ae label  Dbyte ACC ' rl- }A @Q,c
dew label word
_DATA ends
_BSS sagment word public ’‘BSS’
b label byte
b@Ew labal word
_BSS ends

_TEXT sagment byte public ‘CODE’

unsigned long int fibo(unsigned int n)

s NE e

assume Cs: TEXT

_fibo proc near
push bp
nov bp. sp
gsub sp,4

{
unsigned long int x:

if ((n <= 2 )

e We M WM wa W

cmp word ptr [bp+4].,2
ja short @1@142

return l1lL;

s we s

xor s, dx
mov ax,1
@1@86: ,
Jmp short @1@198
jmp short @1@170
R1@142:
; alse
: x = fibo(n-1) + fibo(n-2);
L4
mov ax,word ptr [bp+d]
dec ax
push ax
call near ptr _fibe
POoP CX
push ax
push dx
mov ax,word ptr [bp+4]
sub ax, 2
push ax
call near ptr _fibo
pop cX
pop bx
pop cx
add Ccx,ax
adc bx,dx
mov word ptr [bp-21.,bx
moev word ptr [bp-4],cx
@l1@170:
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return x;

LU T 7Y

mov dx,word ptr [bp-2]
mov ax,word ptr [bp-4]
jmp short @1@86

@l1@198 :

; }

nov sp.bp
pop bp
ret

_fibo endp

void main()

s Wy

assume cs:_TEXT

_main proc near
push bp
mov by, sp
sub sp, 2

{

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

e wma wa Wp W

mov ax,offgset DGROUP:s@
push ax

call near ptr _printf
pop cx

scanf ("%d",&n);

e W we

lea ax,word ptr [bp-2]
push ax
mov ax,offset DGROUP:s@+19
push ax
call near ptr _scanf
pop cx
poDp ox
;
rF
; printf ("Fibonacci (%u) = %lu\n", n, fibo(n));

push word ptr [bp-21

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

: }
mov sp,bp
pop bp
ret

_main endp / Lf’q



tdebug C E9

?7debug ¢ FA00000000
_TEXT ends
_DATA segment word public ‘DATA’
s@ label byte

db ‘Enter an integer:’
db 10
db 0
db %4’
db 0
ab rFibonacci (%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
_ =@ eqgu s@

end
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