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/* call_id2.c - call assembler subroutine idiv_mod32.asm from C program */
#include <stdio.h>

extern int idiv _mod32(long int Num, long int Denomn,
long int *Q, long int *Rem);

void main()
{
long int Num, Denom, Q, Remn;
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 %1ld div %1d = %1ld, mod(%1d,%ld) = %ld\n",
Num, Denom, Q, Num, Denom, Rem);
else
printf ("\nError: Zero Divide.\n"):;

} /* main */

C:\>tcc call_id2.c idiv_mll.asm

Turbo C++ Version 3.00 Copyright (c) 1992 Borland International
call_id2.c:

idiv_mll.asm:

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

Assembling file: idiv_mll.aAsSM
Error messages: None

Warning messages: None

Pasgses: 1

Remaining memory: 398k

Turbo Link Version 5.0 Copyright (c) 1992 Borland International
Available memory 4116560

C:\>call_id2.exe

Enter Numerator, Denominator

: 700000 -66666

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

C:\>



idiv_ml2.asm - Assembler implementation of C-callable function idiv_mod.

Static Variables
ASSUME CS:_TEXT, DS:_DATA

~e

_DATA SEGMENT DWORD PUBLIC ‘DATA’

Save_ CW DW ?

New_CW DW ?

_DATA ENDS

_TEXT SEGMENT BYTE PUBLIC ’CODE’
.386

.387
Implementation of C callable function ...
int idiv_mod32(long int Num, long int Denom,

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

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

e Mo M4 Mg WM W W W e

PUBLIC _idiv_mod32
_idiv_mod32 PROC NEAR
PUSH BP : Preserve BP
MOV BP,SP ; Set BP to point to Parameter area

r’
FILD DWORD PTR [BP+8] : ST(0) := Denom
FTST ; Denom = 0 ?
FSTSW AX ; AX = Status word
SAHF ; Copy to flags register
JNZ Cont ; No, continue regular operation
: Yes, Denom = 0
FFREE ST
MOV AX,0 ; Return value :=
JMP Done ; Skip following code

Cont: ; Denom <> 0



FSTCW Save_CW
MOV AX, Save_CW
MOV New_CW,AX

OR New_CW, 0000110000000000B Set RC to 11 (Chop)

[

FLDCW New_CW ; Set New CW

FIDIVR DWORD PTR [BP+4] ;3 ST = Num / ST, ST = Num / Denom

-MOV - .BX, [BP+12] : BX := Offset Q

FISTP DWORD PTR [BX] ;3 *Q := ST

FILD DWORD PTR [BP+8] ; ST = Denom

FILD DWORD PTR [BP+4] ; ST = Num, ST(l) = Denom

FPREM ; ST = ST mod ST(1)

MOV BX, [BP+14] : BX := Offset Rem

FISTP DWORD PTR [BX] ;s *Rem := ST

FFREE ST 2

MOV AX,1 ; Ensure return value = 1

FLDCW Save_CW ; Restore control word to original value
Done:

POP BP ; Restore BP register

RET

_idiv_mod32 ENDP

-
r

_TEXT ENDS
;

END



; idiv_mll.asm - Assembler implementation of C-callable function idiv_mod.
H
; Static Variables

ASSUME CS:_TEXT, DS:_DATA
_DATA SEGMENT DWORD PUBLIC ’‘DATA’
: .

Half DQ 0.499999999

_DATA ENDS

.
r

_TEXT SEGMENT BYTE PUBLIC ’‘CODE’
.386
.387
Implementation of C callable function ...
ee. int idiv_mod32(long int Num, long int Denom,

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

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

e NE NS M N M N Ne W

PUBLIC _idiv_mod32
_idiv_mod32 PROC NEAR
PUSH BP : Preserve BP
MOV BP,SP ; Set BP to point to Parameter area
FILD DWORD PTR [BP+8] : ST(0) := Denom
FTST ; Denom = Q0 ?
FSTSW AX ; AX = Status word
SAHF ; Copy to flags register
JNZ Contl ; No, continue regular operation
: Yes, Denom = 0
FFREE ST
MOV AX, 0 ; Return value :=
JMP Done ; Skip following code
Contl: ; Denom <> 0
FIDIVR DWORD PTR [BP+4] : ST = Num / ST, ST = Num / Denom
FTST ; Is it positive?
FSTSW AX
SAHF
JB Negl ; Skip if negative
FSUB Half : Subtract 1/2 to ensure rounding down
JMP Cont2
Negl:
FADD Half ; Add 1/2 to ensure rounding down
Cont2:



Offset Q

*Q := ST
ST = Denom
ST = Num, ST(l) = Denom

MOV BX, [BP+12] 7 BX :
FISTP DWORD PTR [BX]

FILD DWORD PTR [BP+8]
FILD DWORD PTR [BP+4]

w

s W

FPREM ;3 ST = ST mod ST(1l)
MOV BX, [BP+14] ; BX := Offset Rem
-FISTP--DWORD  PTR [BX] ; *Rem := ST
FFREE ST H
MOV AX,1 : Ensure return value = 1

Done:
POP BP 7 Restore BP register
RET

_idiv_mod32 ENDP

-
r

_TEXT ENDS
i

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

void main()
P .
int Num, Denom, Q, Rem, No_Zero_Divide;

printf("\Enter Numerator, Denominator\n:");
scanf("%d %d",&Num, &Denom):;
No_Zero_Divide = 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: Zero Divide.\n");

} /* main */

C:\>tce call_idl.c idiv_mo2.asm

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

idiv_mo2.asm:

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

Assembling file: idiv_mo2.ASM

Error messages: None
Warning messages: None
Passes: 1

Remaining memory: 398k
Turbo Link Version 5.0 Copyright (c¢) 1992 Borland International
Available memory 4116560
C:\>call_idl.exe
Enter Numerator, Denominator
:—43 10
-43 div 10 = -4, mod(-43,10) = -3
C:\>call_idl.exe
Enter Numerator, Denominator
:105 44
105 div 44 = 2, mod(105,44) = 17

C:\>



; idiv_mo2.asm - Assembler implementation of C-callable function idiv_mod.

3 Static Variables
ASSUME CS:_TEXT, DS:_DATA
_DATA SEGMENT DWORD PUBLIC ‘DATA~’
Half DQ 0.4599999999
_DATA ENDS
_TEXT SEGMENT BYTE PUBLIC ‘CODE’
.386
.387
Implementation of C callable function ...
eee 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

- %o W W

e %

PUBLIC _idiv_mod
_idiv_mod PROC NEAR

PUSH BP ; Preserve BP
MOV BP, SP ; Set BP to point to Parameter area
FILD WORD PTR [BP+6] 7 8ST(0) := Denom
FTST ;: Denom = 0 ?
FSTSW AX ; AX = Status word
SAHF : Copy to flags register
JNZ Contl ; No, continue regular operation
3 Yes, Denom = 0
FFREE ST
MOV AX,0 ; Return value := 0
JMP Done ; Skip following code
Contl: 3 Denom <> 0
FIDIVR WORD PTR [BP+4] ;7 ST = Num / ST, ST = Num / Denom
FTST 3 Is it positive?
FSTSW AX
SAHF
JBE Negl ; Skip if negative
FSUB Half : Subtract 1/2 to ensure rounding down
JMP Cont2
Negl:
FADD Half ; Add 1/2 to ensure rounding down
Cont2:
MOV BX, [BP+8] s BX := Offset Q
FISTP WORD PTR [BX] ; *Q := 8T

ST = Denom
ST = Num, ST{(l) = Denom

FILD WORD PTR [BP+6]
FILD WORD PTR [BP+4]

e N e e

FPREM ST = ST med ST(1)
MOV BX, [BP+10] ; BX := Offset Rem
FISTP WORD PTR [BX] ; "Rem := ST
FFREE ST H
MOV AX,1 ; Ensure return value = 1

Done:
POP BP ; Restore BP register
RET

_idiv_mod ENDP

r
_TEXT ENDS
H

END



idiv_mo3.asm -~ Assembler implementation of C-callable function idiv_mod.

Control Word

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

LI TR TN T TR T

H EELE DL T P P T S B T T e s el EL bt Lt DL Ll Sl 2
; |R|R|R|I] RE|PC |R|R|PM | UM |OM| 2ZM | DM | IM |
ek Lk e A A e e A L e R o el L e Ll Rttt

s W

ASSUME CS: TEXT, DS:_DATA
; Static variables
_DATA SEGMENT DWORD PUBLIC ‘DATA’
;
Save_CW DW ?
New_CW DW ?

r
_DATA ENDS

.
r

_TEXT SEGMENT BYTE PUBLIC ‘CODE’
.386
.387
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 %o Mo N4 M W W

PUBLIC _idiv_mod
_idiv_mod PROC NEAR

PUSH BP ; Preserve BP
MOV BP,SP ; Set BP to point to Parameter area
FSTCW Save_CW ; Store status in Save_CW
MOV AX,Save_CW
MOV New_CW,AX ; Store status in New CW
OR New_CW, 0000110000000000B ; Set RC to 11 (Chop)
FLDCW New_ CW : Set New CW
s
FILD WORD PTR [BP+6] 2 ST(0) := Denom
FTST ; Denom = 0 ?
FSTSW AX ; Transfer SW to AX
SAHF ; Copy to flags register
JNZ Cont ; Demon != 0
; Yes, Denom = 0

FFREE ST

MOV AX, 0 ; Return value := 0

JMP Done ; Skip following code

Cont: : Denom [= 0



FIDIVR WORD PTR [BP+4] 2 ST = Num / ST, ST = Num / Denom
MOV BX, [BP+8] : BX := Offset Q
FISTP WORD PTR [BX] ; *Q := ST

ST = Denonm
ST = Num, ST(1l) = Denom

FILD WORD PTR [BP+6]
FILD WORD PTR [BP+4]

% %2 W Wy

FPREM ST = ST mod ST(1)
MOV---BX +[BP+101 ; BX := Offset Rem
FISTP WORD PTR [BX] : *Rem := ST
FFREE ST ; Free ST(0)
MOV AX,1 ; Ensure return value = 1
Done:
F 4
FLDCW Save_ CW ; Restore control word to original value
POP BP ; Restore BP register
RET

_idiv_mod ENDP

r
_TEXT ENDS

END



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

s e e

Static Vvariables
ASSUME CS:_TEXT, DS:_DATA

DATA SEGMENT DWORD PUBLIC ‘DATA’

Half DQ 0.499999999
_DATA ENDS
r
_TEXT SEGMENT BYTE PUBLIC ‘CODE’

.386

.387
Implementation of C callable function ...

ce. int idiv_mod32(long int Num, long int Denom,

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

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

e We W™Ms Ma Wa % %o %e W

PUBLIC _idiv_mod32
_idiv_mod32 PROC NEAR

PUSH BP ; Preserve BP
MOV BP,SP ; Set BP to point to Parameter area
FILD DWORD PTR [BP+8] ; ST(0) := Denom
FTST ;s Denom = 0 ?
FSTSW AX ; AX = Status word
SAHF ; Copy to flags register
JNZ Contl : No, continue regular operation
; Yes, Denom = 0

FFREE ST

MOV AX, 0 ; Return wvalue :=

JMP Done ; Skip following code

Contl: : Denom <> 0
FIDIVR DWORD PTR [BP+4] 3 ST = Num / ST, ST = Num / Denon
FTST ; Is it positive?
FSTSW AX
SAHF
JB Negl ; Skip if negative
FSUB Half ; Subtract 1/2 to ensure rounding down
JMP Cont2
Negl:

FADD Half ; Add 1/2 to ensure rounding down

Cont2:



MOV BX, [BP+12] ; BX := Offset Q
FISTP DWORD PTR [BX] : *Q := ST
FILD DWORD PTR [BP+8] ; ST = Denom
FILD DWORD PTR [BP+4] ; ST = Num, ST(l) = Denom
FPREM ; ST = ST mod ST(1)
MOV BX, [BP+14] : BX := Offset Rem
“FISTP DWORD PTR [BX] : *Rem := ST
FFREE ST :
MOV AX,1 ; Ensure return value =1

Done:
POP BP ; Restore BP register
RET

_jidiv_mod32 ENDP

.
r

_TEXT ENDS
i

END



; idiv_ml2.asm - Assembler implementation of C-callable function idiv_mod.
;

; Static Variables

ASSUME CS:_TEXT, DS:_DATA

_DATA SEGMENT DWORD PUBLIC ‘DATA’

Save_CW DW ?

New CW DW ?

_DATA ENDS

r

_TEXT SEGMENT BYTE PUBLIC ’'CODE’
.386
.387
Implementation of C callable function ...
... int idiv_mod32(long int Num, long int Denom,

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

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

e Me e %o Mg g Mg me my

PUBLIC _idiv_mod32
_idiv_mod32 PROC NEAR
PUSH BP ; Preserve BP
MOV BP,SP ; Set BP to point to Parameter area
FILD DWORD PTR [BP+8] ; ST(0) := Denom
FTST 3 Denom = 0 ?
FSTSW AX ; AX = Status word
SAHF ; Copy to flags register
JNZ Cont ; No, continue regular operation
; Yes, Denom = 0
FFREE ST
MOV AX,0 ; Return value := 0
JMP Done ; Skip following code
Cont: : Denom <> 0



FSTCW Save_CW

MOV AX, Save_CW

MOV New_ CW,AX

OR New_CW, 0000110000000000B ; Set RC to 11 (Chop)
F 4

FLDCW New_CW Set New CW

FIDIVR DWORD PTR [BP+4] s ST = Num / ST, ST = Num / Denom

MOV -BX, [BP+12] ; BX := Offset Q

FISTP DWORD PTR [BX] s *Q := ST

FILD DWORD PTR [BP+8] ; ST = Denom

FILD DWORD PTR [BP+4] ; ST = Num, ST(l) = Denom

FPREM ; ST = ST mod ST(1)

MOV BX, [BP+14] 3 BX := Offset Rem

FISTP DWORD PTR [BX] :+ *Rem := ST

FFREE ST H

MOV AX,1 ; Ensure return value = 1

FLDCW Save_ CW ; Restore control word to original value
Done:

POP BP : Restore BP register

RET

_idiv_mod32 ENDP

F )
_TEXT ENDS

.
I

END



