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

- wofL:D--DWORD--PTR -[BP+4] - —_
FCOMP DWORD PTR. [BP+8] ] CMP EAX, [BP+8]
FSTSW AX |
SAHF L
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,0 MOV AX,O
Finish: Finish:
POP BP POP BP
RET RET

v -128 +127 Yw moaan nx 7nab avamoxn nx nman "JMP SHORT" v
LIX93W CIRIOIT PP MR mwwa BYm aT OnIp ndynon bw nappa LJMP
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/* ccompl.c - compare real numbers */

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

“extern int comp( float pl, float D2 );

volid main{int arge, char *argvi])
{

float x, y;

int cmp_flag;

if {(argc < 3)

{
fprintf (stderr, "Usage: ccompl reall real2\n");

exit(1);
}

sscanf (argv{l], "%£", &x);
gscanf (argv([2], "%E", &y);

cmp_flag = comp(x,y);

if { cmp_flag == 0 )
printf("%f == %f\n\n", x, v);
else
if ( cmp_flag > 0 )
printf("%f > %f\n\n", x, y);
else
if ( cmp_flag < 0 )
Pprintf("%f < %f\n\n", x, ¥);

)} /* main %/

E:\>tcc ccompl.c mcl.asm

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

mcl.asm:

Turbo Assembler Version 3.1 Copyright {(c) 1988,
International

1992 Borland

Asgsembling file: mcl.ASM

Error messages: None
Warning messages: None
Passes: 1

Remaining memory: 398k

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

E:\>CCOMPl.EXE 432.65 988.22
432.6499%4 < 988.219971

Bi\> f;)\';)\(:)



mcl.asm - Compare within the math coprocessor

int _comp( float pl, float p2)

me wa my wme ma

{BP+4] [BP+8]
e RTE B2 HEEGER T 0
; If pl > p2, Return 1
; If pl < p2, Return -1

;FCOMP = Compare and Pop

; Return €3 C2 Cl1 CO0 Meaning

? 0 ST > Source

1 ST < Source

0 ST == Source

1 ST is not comparable to source

HEHOQ
HOQOOoOOo
J ) )

SAHF — Store AH into flags

Status Word

SN ME Na ML e me s e ha me v we e

15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
—— -ttt + + 1 + + + + + + +
| B | C3 | TOP | C2 |1 C1 | CO|ES| SF|PE|UE | OE| ZE | DE | IE |
——— +——t—=4—1 + + + + + + + F————st +
PUBLIC _comp
’
.MODEL SMALL
. 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, €2, CO in Flags register (ZF, PF, CF)

;
; Proceed as wa did CMP on two unsigned integer operands
;

; Was ST > ST(1) ( pl > p2 ) ?

JBE Not_Above ; No, more tests
MOV AX,1 ; Yes, return 1
JMP SHORT Finish
Not_Abova: ; ST <= 8T(1)
; Was ST < ST(1) ( pl < p2 )?
JE Equal ; No, ST == ST{1)
MOV AX, -1 ; Yes, return 0
JMP SHORT Finish
Equal:
MOV AX,0 ; ST == ST(l) or incomparible
’
Finish:
POP BP
RET
ENDP _comp

r
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/* ccomp2.c - compare real numbers */

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

extern int comp( double pl, double p2 );

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

double x, y;

int cmp flag;

if (argc < 3)

{
fprintf (stderr, "Usage: ccompl reall real2\n");

exit (1);
)

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

cmp_flag = comp(x,y);

if ( cmp_flag == 0 )
printf("$1f == $1f\n\n", x, ¥);
else
if ( cmp_flag > 0 )
printf("%1f > %1f\n\n", x, y);
else
if { cmp _flag < 0 )
printf ("$1f < $1f\n\n", x, y);

} /* main */

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

ccomp2.c:
mcZ.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 (¢) 1992 Borland International
Available memory 4103660

E:\>ccomp2.exe 321.2 -400.9
321.200000 > —400.900000

E:\> 9\9\9\



mc2.asm - Compare within the math coprocessor

int _comp( double pl, doubla p2)

[BP+4] [BP+12]
CIECPLETP2,  REEGEA 0
If pl > p2, Return 1
If pl < p2, Return -1

i
~e we me madae v we e

;FCOMP = Compare and Pop
; Return C3 C2 Cl1 C0 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

Status Word

[
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&
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DE

1E |

+ — %
 o—
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+ — +
+ — +

[++]
+— 4

N
L

i L . L T

.MODEL SMALL
.CODE
.386
. 387
_comp PROC NEAR
PUBLIC _comp

PUSH Bp

MOV BP,SP

FLD QWORD PTR [BP+4] ; ST(0) = pl

FCOMP QWORD PTR [BP+12] ; 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

e W wa

; Was ST > ST(1) (pl >p2 ) ?
JBE Not_Above ; No, more tests
MOV AX,1 ; Yes, return 1
JMP SHORT Finish
Not_Above: ; 8T <= ST(1)
; Was ST < ST(1) ( pl < p2 )7
JE Equal ; No, ST == ST(1}
MOV  AX,-1 ; Yes, raeturn 0
JMP SHORT Finish

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

.

Finish:
POP BP
RET
ENDP _comp

END

‘9~



int _comp( double pl, double p2)

[BP+4] [BP+12]
~IEPLEp2,  ReEuFA~ 0
If pl > p2, Return 1
If pl < p2, Return -1

Na my Wr NE M We v e wa

;FCOMP = Compare and Pop

; Return C3 Cc2 Cl1 CO0 Meaning

; 0 0 ? 0 ST > Source
0 0 ? 1 ST < Source
1 Q ? 0 ST == Source
1 1 ? 1

SAHF - Store AH into flags

mc2.asm - Compare within the math coprocessor

ST is not comparable to source

’
H
;
H
’
r
; Status Word
¥
!
;
r
7
B
r

15 14 13 12 11 190 9 8 7 6 5 1 0
] B | €C3 | TOP |l C2 | €1 | CO | ES | SF | PE | | CE | ZE | DE | IE |
MODEL SMALIL
.CODE
.386
.387
_comp  PROC REAR
PUBLIC _comp
PUSH BP
MOV BP, SP
FLD QWORD PTR [BP+4] ; ST(0) = pl
FCOMP QWORD PTR [BP+12] ; Compare ST with p2, pop
FSTSW AX ; Store comparison result in AX
!
SAHF ; Store C3, C2, CO in Flags register (2F, PF, CF)

; Proceed as we did CMP on two unsigned integer operands

; 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(1l) ( pl < p2 )}?
JE Equal ; No, ST == ST(1l)
MOV  AX,-1 ; Yes, return 0
JMP SHORT Finish
Equal:
MOV AX,0 ; ST == ST(l) or incomparible
I
Finish:
POP BP
RET
ENDP _comp
END

A



...I* ccomp3.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 flagq;

if {(argc < 3)

{
fprintf (stderr, "Usage: ccompl reall real2\n");

exit (1);
}

sscanf (argv[1l], "SLE", &x);
sscanf (argv[2], "$SLE", &y);

cmp_flag = comp(x,y);

if ( cmp_flag == 0 )
printf ("$Lf == $Lf\n\n", x, y);
else
if ( cmp_flag > 0 )
printf("$Lf > SLf\n\n", x, y);
else
if { cmp_flag < 0 )
printf ("$Lf < RLEf\n\n", x, y);

} /* main */

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

ccomp3.c:

mc3.asm:
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

LS



nc3.asm - Compare within the math coprocessor

int _comp{( long double pl, long double p2)

e N Me W WA Wa

[BP+4] [BP+14]
If pl = p2, Return O
If pl > p2, Return 1

FCOMP = Compare and Pop
Return C3 C2 Cl1 CO0 Meaning

LR PR TR e ]

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

Status Word

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

it Sttt bt el s Sttt ettt fatabetat P EE PET L EEL RS L EEE Lt Rt bt hek bk
| B|)c3| T | c2|c1|co|ES |SF|PE|UE| OE | ZE | DE | IE |
B LT e A e T PR D el T el El bt bl Al kb bkt ket
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.MODEL SMALL

.CODE

.386

.387

_comp PROC NEAR

PUBLIC _comp
PUSH BP
MOV BP, SP
FLD TBYTE PTR [BP+14] ; ST(0) = p2
FLD TBYTE PTR [BP+4]

FCOMPP ; Compare pl with p2, pop twice
FSTSW AX ; Store comparison result in AX
SAHF ; Store C3, C2, C0 in Flags register (ZF, PF, CF)

we

Proceed as we did CMP on two unsigned integer operands

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) ( p1 < p2 )?
JE Equal : No, ST == ST(1)
MOV AX, -1 7 Yes, return 0
JMP SHORT Finish

.
r

Equal:

MOV AX,0 ; ST == ST(1l)} or incomparible
;
Finish:

POP BP

RET

ENDP _comp

»
’

END

A0



