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mathsula.asm-2

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

mathsula,. asm-2

FLD QWORD PTR [BP+4]
FSUB QWORD PTR [BP+12]
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mironpy ST(O)  Tan? nvlommanm PRI IDOBT AR ARIIP DL ISINT LAAT
B 95DH MUBANY (Nt oW DXT - LNYIDRRD WIPHH OJWT IDOLT NN 120
LST(0)-n v*3 119072 64-% 32 ovumn

mppa .long double o 9pom bw wIbR WM 131 DR 1133 KY 7T U
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FLD TBYTE PTR [BP+4]

FLD TBYTE PTR [BP+14)

Fsu8 _

Y 0TIk KDY FSUB-wY Bvv1msIRn navwe bw aten avwnme ab oow

vnanen Joamn 2% Lpamd 3T cbs ST(1) Nk vmemy  sumavax POP
£33°7 NTI0NN bw A¥van [ara

1R 25w
‘ST(0) 325.89
ST(1) Thd!
1w 2bw
ST(0) 542.78
ST(1) 325.89
wrbw b

ST(0) -216.78
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D IRPR 3% oYW wew nIpoIl NPl
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.ahpY

r06



/* math_sl.c -
Call math_sub (assembler, math co-processor) */

#include <stdio.h>

extern float math_sub (float u, float v );

void main(void)

{
fleoat x, y, z;

puts ("Enter two reals:");

scanf ("$f %£f", &x, &y);

z = math _sub({x, y );

printf ("\n%f - %f = $f\n", x, y, 2z);

} /* main */

E:\>math_sl
Enter two reals:
325.89 542.67

325.890015 - 542.669983 = -216.779968

E:\>

L7



mathsul.asm - implement asembler C-callable procedure
float math _sub( float u, float v ).
[BP+4] [BP+8]

Result returned in ST

A ma Ma Mg wa W

.MODEL SMALL
.STACK 100h
PUBLIC _math_sub

.CODE
.386
.387
_math_sub PROC NEAR

F
I

PUSH BP ; Preserve BP register
MOV BP, SP

FLD DWORD PTR [BP+4] ; Read u into ST
FSUB DWORD PTR [BP+8] ; ST = ST - v

POP BP ; Rastore BP
RET ; Return to caller

_math_sub ENDP
END

2LOY



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

#include <stdio.h>

extern double math sub(double u, double v );

veid main(void)

{
double x, y, 2Z;

puts ("Enter two reals:");

scanf ("%1f %1f", &x, &y);

z = math_sub({(x, y );

printf ("\n%lf - %1f = %1f\n", x, vy, z);

} /* main */

E:\>math_s2
Enter two reals:
325.89 542.67

325.890000 - 542.670000 = -216.780000

E:\>



mathsu2.asm - implement asembler C-callable procedure
float math sub( double u, double v ).
[BP+4] [BP+12]

Result returned in ST

e e Ra Ty M ma

.MODEL SMALL

PUBLIC _math_sub

.CODE
.386
.387
_math sub PROC NEAR
;
PUSH BP ; Preserve BP register
MOV BP, SP
/
FLD QWORD PTR [BP+4] ; Read u into ST
FSUB QWORD PTR [BP+12] ; 8T = ST - v
POP BP ; Restore BP
RET ; Return to caller
_math _sub ENDP
END



/* math s3.c - _
Call math_sub (assembler, math co-processor) */

#finclude <stdio.h>

extern long double math_sub{long double u, long double v );

void main{void)

{
long double x, y, z;

puts ("Enter two reals:");

scanf ("SLEf $Lf", &x, &y);

z = math_sub(x, y );

printf ("\n%Lf - %Lf = %Lf\n", x, y, z);

} /* main */

E:\>math _s3
Enter two reals:
325.89 542.67

325.890000 - 542.670000 = ~216.780000

E:\>



mathsu3.asm - implement asembler C-callable procedure

long double math_sub (
long double u, long double v ).
[BP+4] [BP+14]

Result returned in ST

e M ™M Wa o ma we a4

.MODEL SMALL

PUBLIC _math_sub

.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] ; 8 = v, ST(1) = u
FSUBP ST(1l),ST ; ST(1) = sST(1) - ST,
; pop (ST = ST(1), ST(l) = Empty)
POP BP ; Restore BP
RET ; Return to caller
_math sub ENDP
END



mathsu3l.asm - implement asembler C-callable procedure
long double math_sub (
long double u, long double v ).
[BP+4] [BP+14]

Result returned in ST

Tam Me ma e ma gy W

.MODEL SMALL

PUBLIC _math sub

.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] ; ST = v, ST(1) = u

F'SUB ; ST(1l) = ST(l) - ST,

; pop (ST = ST(1), ST(1) = Empty)

POP BP ; Restore BP

RET ; Return to caller
_math_sub ENDP

END
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73913 0°780M DRI Sw owawn pY phwyl o ,Dnxy Dw wannb WK

712en R nabean me2.asm-% mel.asm NYTIsanR (DT WIMY unhngR
71721 1YY V2 64-% 32 p>cwmn bvawon nYwa? FCOMP m7vppa jhvavw
n® 19 naven Lvea Bovn~1uua 2 miven R MRD ,me3.asm YYUIRY
51e% 2% e FCOMPP  f17apon DR D@ NYIIR1 32907 STAIRD DN
NTIPD TN PR mc3.asm-2 wkwb nam by .mc3.asm-3 ovpomw Yw n3vwon
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FLD TBYTE PTR [BP+14] ; ST(0) = pl
FLD TBYTE PTR [BP+4]
FCOMPP ; Compare pl with p2, pop twice

LST(1) npywyb ST{0)} nx nyswn FCOMPP j1T1ipomw own NRY

TRIY OV won? 0v%YT 13707 M) 1w 2¥nY 1rabaN nwy® 17avh
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YOI TIVRI ARYVIWN penbwb avavbax

MOV EAX, [BP+4]

FLD DWORD PTR [BP+4] -I-
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,Q
Finish: Finish:
POP BP POP BP
RET RET

bw -128 +127 bw moaan nx 7n3% vaneRn nx amn "JMP SHORT'  :hmsm
LI¥1IW STRISIT PPN DR OB ¥R T o TP npvnon bw ohapma LJMP
. IR3 ATY D353 ®Y L vomam Taveb mona wp RY ar



/* ccompl.c - compare real numbers */

#include <stdio.h>
#include <stdiib.h>

extern int comp( float pl, float p2 };

void main(int argec, char *argv(])
{

float =, v:

int cmp_ flag;

if {argc < 3)

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

exit(1l);
}

sgcanf (argv[l], "%E£v, &x);
sscanf{argv[2],"%E", &ky)7:

cmp_flag = comp(x,¥);

if { cmp_flag == O )
printf("%f == %f\n\n", x, ¥);
elsa
if { cmp flag > O )
printf("%f > %E\n\n", x, ¥);
alse
if ( emp_ _flag < 0 )
printf("%f < %E\n\n", x, ¥):

} /* main */

E:\>tcc ccompl.c mcl.asm

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

mcl.asm:

Turbc Assembler Version 3.1 Copyright {c) 1588,
International

1992 Borland

Asgsembling file: mcl.ASM

Errcr messages: None
Warning messages: None
Passes: 1

Remaining memoxry: 398k

Turbo Link vVersion 5.0 Copyright (c) 1992 Borland International

Available memory 4104476

E:\>CCOMP1.EXE 432.65 988.22
432.649994 « 988.219971

2 N 20



mcl.asm - Compare within the math coprocassor

int _comp( float pl, float p2)

(BP+4] [BP+8]
If pl = p2, Return O
If pl > p2, Return 1
If pl < p2, Return -1

Ma e M ma mE M oty ome wa

;FCOMP = Compare and Pop

; Return C3 C2 Cl CO0O Meaning

0 ? 0 ST > Source

1 8T < Source

0 ST == Source

1 ST is not comparable to source

.
r

[ B B ]

0
0
1

HEROoo

SAHF - Store AH intc flags

Status Word

e e A N4 me M M W We N me we e

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+ b——t——t——q + + + + t + + + 1 +
| Bj| C3 | TOP | C2 | C1L|CO|ES | SF | PE | UE | OE | ZE | DE [ IE |
PUBLIC _comp
.MODEIL. SMALL
;
. CODE
-3B6
.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
H
SAHF ; Store C3, C2, CO in Flags register {ZF, PF, CF)

Proceed as we did CMP on tweo unsigned integer operands

e e omy

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

Equal:

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

pop BP

RET
ENDP _comp

+
L

= PN



/* ccomp2.¢ - compare real numbers */

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

extern int comp( double pl, double p2 };

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

double x, y;

int cmp_flag;

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

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

cmp_flag = comp(x,y);

if ( cmp_ flag == 0 )
printf ("slf == 31f\n\n", x, y);
else
if { cmp_flag > 0 )
printf {"%1f > %1f\n\n", x, y);
else
if ( emp_flag < 0 )
printf ("%1f < %1f\n\n", x, ¥);

} /* main */

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

ccomp2.c;
me2 . agm:
Turbo Assembler Version 3.1 Copyright (c) 1958, 1992 Borland

International

Assembling file; mcZ . ASM

Error messages: None
Warning messages: None
Passes: 1

Remaining memory: 398k

Turbe Link Version 5.0 Copyright (c} 1992 Borland Internatiocnal
Available memory 4103660

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

E:\> 9\‘9\/&'



me2.asm - Compare within the math coprocessor

int _comp( double pl, double p2)

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

L T P N . T THr

;FCOMP = Compare and Pop
; Return C3 €2 Cl1 CO Meaning

; 0 0 ? 0 8T > Source
o o ? 1 ST < Source
1 0 ? 0 ST == Source
1 1 7 1 ST is not comparable to source

SAHF - Store AH into flags

Status Word

15 14 13 12 11 10 9 8 ? 6 5 4 3 2 1 0
I BJC3| TOP | C2)Cl|CO|ES|SF|PE| UE| OE | 2E | DE | IE |
R L e e G e e ' + + + + + + }

TEOTE 4 N ma M me W g me Ne o me s we

.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
r

SAHF ; Store C3, C2, CO in Flags register (2ZF, PF, CF)

Proceed as wa did CMP on two unsigned integer operands

e WA wa

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

!

JBE Not_Above ; No, more tests
MOV AX,1 ; Yes, return 1
JMP SHCRT Finish
Not_Above: ; 8T <= 8T(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(1l) or incomparible
Finigh:
POP BP
RET
ENDFP _comp
H
END

‘o~



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

TE A W4 WE M Wy M2 wa W

;FCOMP = Compare and Pop
; Return C3 C2 Cl CO0 Meaning

; 0 0 ? 0 ST > Source
0 0 ? 1 ST < Source
1l 0 ? 0] ST == Source
1 1 ? 1 ST is not comparable to source

SAHF - Store AH into flags

Status Word

NS M M M4 M e Me N W e ma my ma wa

15 14 13 12 11 10 2 8 7 6 5 4 3 2 1 0
———t————t——t——t—t + + + + + + t tm———t————t———
| B | C3 | TOP [ C2 | C1 | CO | ES | SF | PE | UER | QOE | ZE | DE | IE |
.MODEIL SMALL

.CODE

. 386

.387

_comp PROC NEAR

PUBLIC _comp
PUSH BP
MOV BP, SP
FLD OWORD PTR [BP+4] ; ST(0) = pl
FCOMP QWORD PTR [BP+12] ; Compare ST with p2, pop
FSTSW AX ; Stora comparison result in AX
SAHF ; Store C3, C2, CO in Flags register (ZF, PF, CF)

;
; Proceed as we did CMP on two unsigned integer cperands

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

JEE 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, 8T == 8T(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
END

A



/* ccomp3.c - compare real numbears */

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

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

void main(int argec, char *argv|]}
{

long double x, y;

int cmp flag;

if {argec < 3)

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

exit{l);
}

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

cop_flag = comp(x,y);

if ( cmp_£flag == 0 )
printf ("$LEf == SLf\n\n", x, v);
else
if ( cmp flag > 0 )
printf ("sLf > SLE\n\n", x, y);
else
if ({ cmp flag < 0 )}
‘printf ("S$Lf < SLE\n\n", x, y);

} f* main */

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

ccomp3.c:
me3.asm;
Turbo Assembler Version 3.1 Copyright (¢) 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
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mc3d.asm - Compare within the math coprocessor

int _comp( long double pl, long double p2)

: [BP+4] [BP+14]
: If pl = p2, Return 0
: If pl > p2, Return 1
; If pl < p2, Return -1
;FCOMP = Compare and Pop
;Return C3 C2 C1 C0 Meaning
; 0 0 ? 0 ST » Source
0 0 7 1 ST < Source
1 0 ? 0 ST == Source
1 1l ? 1 ST is not comparable to scurce

SAHF - Store AH into flags

Status Word

Ty e NE e WE We e WA Wy e W

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

e S it it Attt Satatalal Lol ol Dbl Bl et di s sty
| B8] c3 | ToOP | c2 | c1|co |eEs | sF | PE | UE | OE | 2E | DE | IE |
N R e TE LT EE T Ll il bl Sl s e i ikt

e Sy Ny Ny

.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)

y

Proceed as we did CMP on two unsigned integer operands

LT 1)

; Was ST » ST(1) ( pl > p2 ) 7
JBE Not_Above : No, more tests
MOV AX,1 : Yes, return 1
JMP SHORT Finish
Not_Above: 3} ST <= ST(1)
; Was ST < ST(1) ( pl < p2 }?
JE Equal 1 No, 8T == 8T(1l)
MOV AX, -1 - ; Yeas, return 0
JMP SHORT Finish
Equal:
MOV AX,0 ; ST == ST{1) or incomparible

r
Finigh:
POP BP
RET
ENDP _comp

LT

A6
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