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2 nybapn 937 MR naway a%%a niabwmn navionn nwate 9o

.JomT YY TR¥INT DR NIDSDIBY D133 WIBAT DR NIJWnn ,wnnwnnn DYIbon

-2 Ren avswn L, float-2 X7 NIWRIA :13 0°12W oM pIvI2 R0 PIaAn
.long double -a x*n *w*bwn1 double

*DBOR Y3IP2 [T AOYPIIDI 2WIAB WIDTT NIYI5INT MY 93
JIRXINT A1027 0YI0RTDT 30 NATAN3 NaYTay 10 R ,math_sub owa v
Turbo n>3¥paIdp =wr> >3 ,ST(0)-2 910°n7 NRXIN DR 9*1n 7>»n math_sub
-2 7297 ox APRwY wp %2 ST(0)-3 natman R0 nswmh Axysn aaernn C
.Tong double 3ix float, double

float-a waonn Yw wemwenn xymw mathsula.asm-3 math sub v o wanemn

"NIX DR niwmn double-2 wannn v winemn Xy mathsu2a.asm-2 31y

ST(0) 9q3n% 325.89 nasyv Sw qPmma 92970 DIXUI0 w3 .ENYIAYRA
.-216.78 =poni ST(0)-3 nvn>  542.67 noona nR?Y

(NI Thwa o 009733 1%YR ovwantan v

mathsula.asm-2

FLD DWORD PTR [BP+4]
FSUB DWORD PTR [BP+8]

mathsula.asm-23

FLD QWORD PTR [BP+4]
FSUB QWORD PTR [BP+12]

979%79 D w»asY nAOATANT DT KO oCwanent 2 1°2 bTann Ja0bb
NY379pY RO 2IWSRA NUSTY DR NRT  .N°I0AR2 0?71 IR (120ns RUan°
navommy ST(0)  7n®  neionmim  1WRIT DO DR DRI NYI0INR AaT
DYID0R 7SOMRY JNYAW OW» NRT  .NYI0AD IMIPEH Y00 TDOAT NR 1IMD
.ST(0)-» v>3 1970°712 64-1 32 ovvom»

mppa .long double Bvwmom bw wadn 39w 21T BR (193 K? AY 9O
nR yxaby svansn T2PRNT AR PINY 0YIDOMR YW DR RI1PYP ©eacn am
v3°71 mathsuda.c yapa 70°RT Yw WL ORY .DW WIDTT



FLD TBYTE PTR [BP+4]
FLD TBYTE PTR [BP+14]

FSUB

MY Dr7390IK . _RYY FSUB-w1 07390387 navyw Yw vvon 2wne 3% oY

wnannn Joren 99v5% Lpamy 73w vpa ST(1) nx Tnwmy  vvmiwsk POP
293%71 N°39MR Yw n¥van Tl

1wR1 2Yw
ST(0) 325.89
ST(1) 39
vaw 2w
ST(0) 542.78
ST(1) 325.89
webw 2w

ST(0) -216.78
ST(1) P

719K 2% o'wb v R nIDoYl NP

73 17X ©Y cvshan TaYHT YW 310N NITIPD3 7D IPIMORTY I -
.'a5y .8087, .87, .387 ind mmvRDM
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(v Y953 1B17 R¥Y> X7 .87)

TR TIIX WOw 0Ywn R PLITILD *PIABOR2 12ND3 YPMORT NYYINT -
*153 RYR ,Sumnnn 72987 NYION v wpna INIvD PIprw whw Diwn XYY P2
.07IP2 1IN RWIIN DR D3 wennn?

23n3% o°3%>n Turbo € n*353n3 *vI73L0 *H3aMOKR N*1570 D3%wn WRY -
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nX735 R0 text segment (o237 nyId nbxan RYN) owa  YYI¥NaN LINADN

BRIR2  N135n YW nThava nvewb R0 WP ,0°2WNHNT HY NYORAD AT
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/* math sl.c -
Call math sub (assembler, math co-processor) */

#include <stdio.h>

ekﬁéfn'flbat math sub(float u, £float v );

void main(void)

{

float x, v, 2z;

puts ("Enter two reals:");

scanf ("%f %f", &x, &Yy):

z = math_sub(x, v );

printf("\n%f - %f = %f\n", x, y, Z);

} /* main */

E:\>math_sl
Enter two reals:
325.89 542.67

325.890015 - 542.669983 = -216.779968

E:\>



mathsula.asm - implement asembler C-callable procedure

float math_sub( float u, float v ).
[BP+4] [BP+8]

Result returned in ST

e “We Wg W WMo g

ASSUME CS:_ TEXT

e

PUBLIC math sub

_TEXT SEGMENT BYTE PUBLIC ‘CODE’
.386
.387

_math_sub PROC NEAR

N
I

PUSH BP ; Preserve BP register
MOV BP,SP

e

Read u into ST
ST = ST - v

FLD DWORD PTR [BP+4]
FSUB DWORD PTR [BP+8]

we g

e

POP BP ; Restore BP
RET ; Return to caller

_math sub ENDP

_TEXT ENDS
END



/* math_s2.c -
Call math sub (assembler, math co-processor)

#include <stdio.h>
extérn double math sub(double u, double v );

void main(void)

{
double x, vy, 2Z;

puts ("Enter two reals:");

scanf ("%1f %1f", &x, &Y):;

z = math sub(x, v )

printf ("\n%lf - %1f = %1f\n", x, ¥, Z);

} /* main */

E:\>math_s2
Enter two reals:
325.89 542.67

325.890000 - 542.670000 = -216.780000

E:\>



Result returned in ST

Mg ™¢ ™y Wme e W

ASSUME CS:_TEXT

~

PUBLIC math_sub

we

_TEXT SEGMENT BYTE PUBLIC
.386
.387
_math_sub PROC NEAR
4
PUSH BP
MOV BP,SP

e

FLD QWORD PTR [BP+4]
FSUB QWORD PTR [BP+12]

-

POP BP
RET
_math_sub ENDP
_TEXT ENDS
END

mathsu2a.asm - implement asemblér C-callable procedure
float math sub( double u,
[BP+4]

double v ).
[BP+12]

'CODE"’

; Preserve BP register

Read u into ST
ST = ST - Vv

e

Restore BP
Return to caller

e 'we



/* math _s3.c -
Call math sub (assembler, math co-processor) */

#include <stdio.h>

ext;fnwlbng double math sub(long double u, long double v );

void main(void)

{ A
long double x, v, 2Z;

puts ("Enter two reals:"):;

scanf ("%Lf %Lf", &x, &Y);

z = math sub(x, v );

printf ("\n%Lf - %Lf = %Lf\n", x, ¥, Z);

} /7* main */

E:\>math_s3
Enter two reals:
325.89 542.67

325.890000 - 542.670000 = -216.780000

E:\>



mathsu3a.asm - implement asembler C-callable procedure
long double math_sub(
long double u, long double v ).
[BP+4] [BP+14]

Résult returned in ST

e MG M e N Wme Wy

ASSUME CS:_TEXT

e

PUBLIC _math sub
;

_TEXT SEGMENT BYTE PUBLIC ‘'CODE’

.386
.387
_math sub PROC NEAR
;
PUSH BP ; Preserve BP register
MOV BP,SP
FLD TBYTE PTR [BP+4] ; Read u into ST
FLD TBYTE PTR [BP+14] ;3 ST = v, ST(1) = u

sT(1) = ST(l1) - ST,

FSUBP ST(1),ST
pop (ST = ST(l1l), ST(l) = Empty)

e ‘“weo

POP BP ;: Restore BP

RET ; Return to caller
_math sub ENDP
_TEXT ENDS

END



e W

[BP+4]

e ™o e W wg

ASSUME CS:_TEXT

~

PUBLIC _math_ sub

.
F 4

_TEXT SEGMENT BYTE PUBLIC

.386

.387
_math sub PROC NEAR
;

PUSH BP

MOV BP,SP

gy

FLD TBYTE PTR [BP+4]
FLD TBYTE PTR [BP+14]

FSUB

POP BP

RET
_math_sub ENDP
_TEXT ENDS

END

Result returned in ST

long double v ).

[BP+14]

'CODE’

W W W W

.
r

e "W

Preserve BP register

Read u into ST

ST = v, ST(1) = u
sST(1l) = ST(1) - ST,
pop (ST = ST(1), ST(1)

Restore BP
Return to caller

mathSu4.asm - implement asembler C-callable procedure
long double math_sub(
long double u,

= Empty)
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FSTSW AX mavomi n7ipon nX 33 .3
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MOV CX,1 MOV CX,1
FLD Varl
FCOMP Var? MOV EDX,Varl
FSTSW AX CMP EDX,Var2
SAHF
JA Skipl JA Skigl

MOV CX,0 MOV CX,0
Skipl: Skipl:
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C1 nbyn >o%5 Saavy) Yyipa yxanme Yia0yn 270 DR apwn 2ww R (1/3 2wen
.(C1 = 0 mw» »0Y> ,1 =

,Underflow >w napma 0) Stack Fault Yw nop» nmiivsa 1°pon oa w»  Cl-Y
9%351Y 32%0°3w 2¥» 1°3 AYTan weRY Y1epon wvs L (Overflow Yw mvppa 1
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own onix 77vavn SAHF aTipenmy AX-% ovsayn nx aqvayn FSTSW AX nspen ,C3
ApYTamMY  navab  n%  woxm PF npsta LZF = €3, CF = €O, PF = C2 o bat?
IR) IpeR T XD YW ATUMa LARIWAY 0YaNY) DIRY OYTIWIR 1°3 7RUR
CF »wx ZF = 0-y m7°m3y 11w Yo 23m» gpwn ZF = 1 (9713 nywiR 'R wRww
nrebax nxp ovawn CF = 1, pwxnn CF = 0 @9y %373 @¥iapaRim n qpon
nyTwex qpen CF =SwKD , 10 >70n §700n 13 DIRWA 2w 2¥nT PI1°T3 TR RN
. |»°0 *7on 710°n Sw Borrow bw

s"y  FSTSW AX n7ypdn anx> neasws 0°0°am 57y NR pivad oa WORY 12903
JITA NITWORT DX Nwnnn qomnaw XHAITE NYvassnm nak JAND ax TEST natapsa



-3 ccompl.c, mcl.asm, ccomp2.c mcZ2.asm, ccomp3.C RM31T N1°3oN
mc3.asm

D‘jgpn727n311WﬂrRWTJ nR  wensn®  ath naabiwmn nnitasann nown
.YonnniR T2avna oY wvnd

D°9un D> wenwsy  geasdn 2 nvape (-3 7129037 NUWRAE NY030N0
comp .Dm¥1¥3 NYvwnY comp *YamdRT NU¥pdY  DRIIPI NOWRT NvIdINY
2307m P13 WRIN oot ax 1,001 onviw ok 0 nbw nRzan AT
QY wepl  ©YIDOAT YWY ROT ANIAT . JIWRTID 21TA 23wn umabi bR -1-9
29T L"ARYIwRY ooanca X" Bw nawexn nx 11awna ovRYam XY ,D00pD
mc2.asm-31 ccomp2.c Ayt ,float-2 2wsnit nx owsm» mcl.asm-1 ccompl.c
2w nn bR ow'n mc3.asm-3 ccomp3.c 33ta-9 double-3 27wni X owen
.long double-2

73yn3 0°DOB DIXYYCN YW owann dh owy) on ,onyy bv o wwmnd WK

772997 nX NYP¥am mc2.asm-9  mcl.asm DYv339N7 LDTYP WY vuphnd
1973378 NI7vw> v a 64-1 32 orowmn oYapon nywa? FCOMP nTipea jnvaw
nx 1wu% nassn ,vea 80 oovpom 2 MY R NR® ,mc3.asm 1PORY
770% 2% ww (FCOMPP  m7ypdn NX D@ NYXINY TIvmn 2I39IR? DICIW
nTIpR ANIR DX mc3.asm-2 b nan by .mc3.asm-3 pvapont v favvon
nX 079 72¥nY naysv nvioina ,mc2.asm-9 mcl.asm-3 1wd (JBE) nivynon

"2 1'% R3 93277 hYaoana . JYWRTT DDA DR 1YANR PN 2w D0NT
nN1wa

FLD TBYTE PTR [BP+14] ; ST(0) = pl
FLD TBYTE PTR [BP+4]
FCOMPP ; Compare pl with p2, pop twice

.ST(1) nmyy® ST(0) nx mywn FCOMPP nTypomw oowm NRT

MIT 73°LY9 wenb 0% 13va nv3d daw 23nb aeavIR nawvy  pravn
.p°3 32 0 5ebwy ox pvapom 2 ©YIWM 13707 OR N33 723N NIR 179N



SUMYINT T2YN2 IRYIYN Donvw® YA TYIR

MOV EAX, [BP+4]

FLD DWORD PTR [BP+4] -T-
FCOMP DWORD PTR [BP+8] | CMP EAX, [BP+8]
FSTSW AX |
SAHF 1
JBE Not_Above JBE Not_ Above
MOV AX,1 MOV AX,1
JMP SHORT Finish JMP SHORT Finish
Not Above: Not Above:
JE Equal JE Equal
MOV AX,-1 MOV AX,-1
JMP SHORT Finish JMP SHORT Finish
Equal: Equal:
MOV AX,O MOV AX,0
Finish: Finish:
POP BP POP BP
RET RET

v -128 +127 Sw 10727 px 73 avamoxn nx nnas "JMP SHORT"  :avwn
LYW YIRIYAT PPN DR ATema Syvs ar ancTp niowynon bw omappa LJMP
LR At a3 XY .cvsmen Ta9nY nUona Ywp XY ar



/* ccompl.c - compare real numbers */

#include <stdio.h>
#$include <stdlib.h>

extern int comp( float pl, flocat p2 );

void main{int argc, char *argvl[])

{
float x, v;

int cmp_ flag;

if (arge < 3)
{
fprintf (stderr, "Usage: ccompl reall real2\n"};
exit(1);
}

sscanf (argv[1l],"%E", &x):;
sscanf (argv[2], "%f", &Y):;

cmp_flag = comp(x,y);

if ( cmp flag == 0 )
printf ("%f == %f\n\n", x, y);
else

if ( cmp_flag > 0 )
printf ("%f > %f\n\n", x, Y):
else
if ( cmp_flag
printf ("%f

A

0 )
%SE\n\n", X, v):

A

} /* main */

E:\>tcc ccompl.c mecl.asm
Turbo C++ Version 3.00 Copyright (c) 1992 Borland International

ccompl.c:
mcl.asms
Turbo Assembler Version 3.1 Copyright (c) 1988, 1992 Borland

International

Assembling file: mcl.ASM

Error messages: None
Warning messages: None
Passes: 1

Remaining memory: 398k

Turbo Link Version 5.0 Copyright (c) 1992 Borland International
Available memory 4104476

E:\>CCOMP1.EXE 432.65 988.22

432.649994 < 988.219971

E:\>



mcl.asm - Compare within the math coprocessor

e We W

int comp{( float pl, float p2)

; [BP+4] [BP+8]
; If pl = p2, Return 0

; If. pl > p2, Return 1

; If pl < p2, Return -1

H

H

FCOMP = Compare and Pop

C3 €2 Cl1 CO0 Meaning

0 0 ? 0 ST > Source

0 1] ? 1 ST < Source

1 0 ? o ST == Source

1 1 ? 1 ST is not comparable to source

e
ol
(]
13
[
H
=)

SAHF - Store AH into flags

Status Word

e MA N e Me WMo Mo W

————————————

H

; 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o0

I T S b St e e D e e e e Sl deits St

; | B]e3| mp |c2|c1|co|EBs|sF|pPE|UE|OE]| 2E | DE | IE |
N S N N il it datadatt datatatel T bl Dbl bl Slktel Dodtbks Skt bt

e e

PUBLIC __comp

e

ASSUME CS:_TEXT

TEXT SEGMENT BYTE PUBLIC ’‘CODE’

.386
.387
_comp PROC NEAR

PUSH BP
MOV BP, SP
FLD DWORD PTR [BP+4] : ST(0) = pl
FCOMP DWORD PTR [BP+8] ; Compare ST with p2, pop
FSTSW AX ; Store comparison result in AX
SAHF ; Store C3, C2, CO in Flags register (ZF, PF, CF)

Proceed as we did CMP on two unsigned integer operands

LTI T T

; Was ST > ST(1) (pl >p2 ) ?
JBE Not_Above ; No, more tests
MOV AX,1 ; Yes, return 1
JMP SHORT Finish
Not_Above: ; ST <= ST(1)
; Was ST < ST(1) ( pl < p2 )7
JE Equal ; No, ST == ST(1l)
MOV AX,-1 ; Yes, return 0
JMP SHORT Finish
;
Equal:
MOV AX,0 ; ST == ST(1l) or incomparible

r'
Finish:
POP BP
RET
ENDP _ comp
_TEXT ENDS
;

END



/* ccomp2.c - compare real numbers */

#include <stdio.h>
#include <stdlib.h>

extern int comp( double pl, double Dp2 );

void main(int argc, char *argv[l)
{

double x, y:

int cmp_flag;

if (argc < 3)
{
fprintf (stderr, "Usage: ccompl reall real2\n"};
exit(1l);
}

sscanf (argv[l], "%1£f", &x);
sscanf (argv([2],"%1f", &v);

cmp_flag = comp(x,yY):;

if ( cmp_£flag == 0 )
printf("%lf == %1f\n\n", x, ¥);
else
if ( cmp_flag > 0 )
printf("%1lf > %1£f\n\n", x, Y);
else
if ( cmp_flag < 0 )
printf("%1lf < %1lf\n\n", X, Y);

} /* main */

E:\>tcec ccomp2.¢ mc2.asm
Turbo C++ Version 3.00 Copyright (c¢) 1992 Borland International

ccomp2.c:
mc2.asm:
Turbo Assembler Version 3.1 Copyright (c¢) 1988, 1992 Borland

International

Assembling file: mc2 .ASM

Error messages: None
Warning messages: None
Passes: 1

Remaining memory: 398k

Turbo Link Version 5.0 Copyright (c) 1992 Borland International
Available memory 4103660

E:\>ccomp2.exe 321.2 -400.9

321.200000 > -400.900000

E:\>



mc2.asm - Compare within the math coprocessor

int _comp( double pl, double p2)

[BP+4] [BP+12]
If pl = p2, Return 0
~If.pl. > .p2, Return 1
If pl < p2, Return -1

FCOMP = Compare and Pop

Return C3 €2 Cl1 C0 Meaning

? 0 ST > Source

? 1 ST < Source

? 0 ST == Source

? 1 ST is not comparable to source

e N N N N e M M WE W N N e Ne W

M+ OoOCo
HOOOo

SAHF - Store AH into flags

Status Word

LTI U T

r

; 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o0
H B bt et R T R R ittt S Rl Dl el el e e Bt
; | B| €3 | moPp | cC2|cCl1|CO|ES|SF|PE|UE | OE | Z2E | DE | IE |
R e L et e L P PP P T TEEED Dttt Dollled Dbl dal Stbaleh: Sufadaint Stk

PUBLIC _comp

b1

ASSUME CS:_ TEXT

.
r

_TEXT SEGMENT BYTE PUBLIC ‘CODE’
.386
.387
__comp PROC NEAR
PUSH BP
MOV BP,SP
FLD QWORD PTR [BP+4] H ST(0) = pl
FCOMP QWORD PTR [BP+12] ; Compare ST with p2, pop
FSTSW AX ; Store comparison result in AX
r
SAHF ; Store C3, C2, CO0 in Flags register (ZF, PF, CF)

Proceed as we did CMP on two unsigned integer operands

LTI TO V)

; Was ST > ST(1) (pl >p2 ) 7
JBE Not_Above : No, more tests
MOV AX,1 ; Yes, return 1
JMP SHORT Finish
Not_Above: : ST <= ST(1)
; Was ST < ST(1) ( Pl < p2 )?
JE Eqgqual ; No, ST == ST(1)
MOV AX, -1 ; Yes, return 0
JMP SHORT Finish
Equal:
MOV AX,0 ; ST == ST(l1l) or incomparible

3
r

Finish:
POP BP
RET
ENDP _comp

r
_TEXT ENDS

e

END



/* ccomp3d.c - compare real numbers */

#include <stdio.h>
#include <stdlib.h>

extern int comp( long double pl, long double p2 ):

void main(int argc, char *argv[])
{

long double x, y:

int cmp flag;

if (argc < 3)
{
fprintf (stderr, "Usage: ccompl reall real2\n"});
exit(1l);
}

sscanf (axrgv[l], "%Lf", &x);
gsscanf (argv[2], "%Lf", &Y):;

cnp_flag = comp(x,¥):;

if ( cmp_flag == 0 )
printf ("%Lf == %Lf\n\n", x, ¥y):
else
if ( cmp_flag > 0 )
printf ("%Lf > %Lf\n\n", x, y):
else
if ( cmp_flag < 0 )
printf ("%LEf < %Lf\n\n", x, vY):

} /* main */

E:\users\eytan\asm\braude>tcc -v ccomp3.c mc3.asm
Turbo C++ Version 3.00 Copyright (c¢) 1992 Borland International

ccomp3.c:
mc3.asms:
Turbo Assembler Version 3.1 Copyright (c) 1988, 1992 Borland

International

Assembling file: mc3 .ASM

Error messages: None
Warning messages: None
Passes: 1

Remaining memory: 429k

Turbo Link Version 5.0 Copyright (c¢) 1992 Borland International
Available memory 4138012

E:\>CCOMP3.EXE 654.6 32.87

654.600000 > 32,870000

E:\>



mc3.asm - Compare within the math coprocessor

e

int _comp( long double pl, long double p2)

[BP+4] [BP+14]
If pl = p2, Return 0
~IE.pl >.p2,. Return 1
If pl < p2, Return -1

Na e M Mo ME Me % Ne Me Ne Wy

FCOMP = Compare and Pop
Return C3 C2 Cl1 CO0O Meaning
0 0 ? 0 ST > Source
0 0 ? 1 ST < Source
1 0 ? 0 ST == Source
1 1 ? 1 ST is not comparable to source

SAHF - Store AH into flags

e Me We WE %e Ne N

Status Word

I 4

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

: e T T e R btk Attt kbt Salatlel bbbl bt Dodedbls ddekdks skl
; | B]e3|] TP | c2|cL}co|ES|SF|PE|UE|OE| ZE | DE | IE |
P it Al el S Attt Attt T L Ll D R e e ks et e s
r

PUBLIC _comp

ASSUME CS:_TEXT

e

TEXT SEGMENT BYTE PUBLIC ‘CODE’

.386
.387
_comp PROC NEAR
PUSH BP

MOV BP,SP
FLD TBYTE PTR [BP+14] ; sST(0) = pl
FLD TBYTE PTR [BP+4]

FCOMPP :; Compare pl with p2, pop twice
FSTSW AX ; Store comparison result in AX
SAHF ; Store C3, C2, CO in Flags register (ZF, PF, CF)

Proceed as we did CMP on two unsigned integer operands

e WE e

; Was ST > ST(1) ( pl >p2 ) ?
JBE Not_Above ; No, more tests
MOV AX,1 : Yes, return 1
JMP SHORT Finish
Not_Above: ; ST <= ST(1)
; Was ST < ST(1) ( pl < p2 )?
JE Equal : No, ST == ST(1)
MOV aAX,-1 ; Yes, return 0
JMP SHORT Finish

.
r

Equal:
MOV AX,0 ; ST == ST(l1) or incomparible

-
r

Finish:
POP BP
RET
ENDP _comp
7
_TEXT ENDS
7

END
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/* call_idl.c - call assembler subroutine idiv _mod.asm from € program */

#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 %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, @, Num, Denom, Rem);
else
printf("\nError: Zero Divide.\n");

} /* main */

C:\>tecc call idl.c idiv_mo2.asm

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

idiv _mo2.asm:

Turbo Assembler Version 3.1 Copyright {(c) 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

1105 44

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

C:\>



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

LTI Y

;s Static Variables
ASSUME CS:_TEXT, DS: DATA

DATA SEGMENT DWORD PUBLIC ‘DATA”

Half DQ 0.4999999999
_DATA ENDS

~

_TEXT SEGMENT BYTE PUBLIC ‘CODE’
.386
.387
Implementation of C callable function ...
«es int idiv_mod(int Num, int Denom, int *Q, int *Rem)
[BP+4] [BP+6] [BP+81] [BP+10]
Compute Q := |_ Num / Denom _| ,Rem := MOD(Num, Denom)
function idiv_mod returns 0 if Denom = 0 (illegal ..
... divigion by zero), 1 otherwise

Ne me W

. We % Ny

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] : ST(0) := Denon
FTST ; 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,O0 ; Return value :=
JMP Done ; Skip following code
Contl: ; Denom <> 0
FIDIVR WORD PTR [BP+4] ; ST = Num / ST, ST = Num / Denom
FTST ; 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 3 Add 1/2 to ensure rounding down
Cont2:
MOV BX, [BP+8] ; BX := Offset Q
FISTP WORD PTR [BX] ;7 *Q := ST
FILD WORD PTR [BP+6] : ST = Denom
FILD WORD PTR [BP+4] ; ST = Num, ST(l) = Denom
FPREM 3 ST = ST mod ST(1)
MOV BX, [BP+10] } BX := Offset Rem
FISTP WORD PTR [BX] ? *Rem := ST
FFREE ST :
MOV AX,1 ; Ensure return value = 1
Done:
POP BP ; Restore BP register
RET

_idiv_mod ENDP
_TEXT ENDS

r

END



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

Control Word

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0

Ny Mg Ma we NE Me e wme

el DLl AL L DR DRl Dt DR I EE L TR P IR LT LY S ettt ELT PR s
| R | R|R| I ] RC|PC |R|R|PM|UM|OM | 2M | DM | IM |
ekl el e e R e e e e L e T R P T TP

e o

ASSUME CS: TEXT, DS:_DATA
H
; Static Variables
_DATA SEGMENT DWORD PUBLIC ‘DATA’

.
r

Save_CW DW ?
New_CW DW ?
_DATA ENDS
_TEXT SEGMENT BYTE PUBLIC ‘CODE’
.386
.387
Implementation of C callable function ...
ees 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 Mo s Mo e W W

PUBLIC _idiv_mod

_idiv_mod PROC NEAR
PUSH BP ; Preserve BP

7

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

-

FILD WORD PTR [BP+6] ; ST(0) := Denom

FTST ; Denom = Q0 ?
FSTSW AX ; Transfer SW to AX
SAHF ;s 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] ST = Num / ST, ST = Num / Denom

'
MOV BX, [BP+8] ; BX := Offset Q
FISTP WORD PTR [BX] 2 *Q := 8T
FILD WORD PTR [BP+6]} 2 ST = Denom
FILD WORD PTR [BP+4] 3 ST = Num, ST(1l) = Denonm
FPREM ;7 ST = ST mod ST(1)
“MOV BX, [BP+10) " 3 BX := Offset Rem
FISTP WORD PTR [BX] ; *Rem := ST
FFREE ST ; Free ST(0)
MOV AX,1 ; Ensure return value = 1

Done:

.
r

Restore control word to original value
Restore BP register

FLDCW Save_CW

POP BP

RET
_idiv_mod ENDP

L4

_TEXT ENDS

»
r

e s

END



