VTune™ & Intel® Compilers
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Agenda

e VTune™ in action on NetBurst™ Architecture
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Compile a release and optimized
binary with debug information
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Run VTune™ !

void AlphaBlend32ta32(unzigned long

P oid Fiotate{unzigned long * long.unsigned lor|

|

% ¥Tune (TM) Performance Envir t - [Sampling Hotspots - [Sampling Results [<localhost>] - Fri Jan 31 10:31:18 2003]] E]@
%E\Ie Edit Wiew Activity Configure ‘Window Help ;Iilﬁ
|S|ow j = gn \
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E Group by: ‘,& Functian j
% DisplayM ame Events  ©
% long dd_BItE ackToPrimanyFulljstiuct HwMND_| | [

Winkain
woid RestoreFF{unsigned long)
long dd_LockS uface(unzsighed ch.

long dd_BIE ackT oPrimary(struct H

|
woid Rotate{unsigned long *,long, unsigned long *,long, long, long, float)

Instructions Retired 12,622 x 120,032 = 1,515,043,904  (57.386%)
Clackkicks 1,977 % 1,196,319 = 2,365,122,663  (48.851%)
Instruckions Retired 0 {0%)

Clockkicks 0 (0%

Cycles per Retived Instruckion - CPT - 1.561

Cycles per Retired Instruckion - CPI 0O

woid UpdatePozitionfndR otation(woid)
ungigned long MyLoadBitmap32(void = = stiuc
woid Appldlefstruct HWND__ )

woid MemCopyRectunsighed char

woid RotatefndtiphaBlend(unsigned long
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w

Remove fp to int conversions
Limit rectangle copy

One call to sin & cos per frames
Remove multiply

Simplify bilinear interpolation
Etc.

Event Activity ID | Scale Sample AfterValue | Total Samples | Duration (2] |Ring 0 |Ring 3 | Start Time b

[m] Instructions Fietired 491 1.00000000000: 120032 19373 19.467 4336 14977 1/31/2003 10:30:57 M T

Clacklicks 491 1.00000000000x 1796319 19384 19.467 15051 4333 1/31/2003 10:30:5F aM T

] Instructions Fetired 493 1.00000000000x: 891302 159274 19.457 326 18948 1/31/2003 10:32:34 A AT

+ Clacklicks 453 1.00000000000% 1793677 19356 19.457 E047 13309 1/31/200310:32:344M T

O Cycles per Retired Instruction - CPL 491 1.00000000000: - -

] Cycles per Retired Instruction - CPI 493 100000000000

<] (2]

14 items, & events, 1 itemis) selecked, All Process All Thread 1 Module

Sampling hodules - [Sampling Results [<localhost=] - Fri Jan 31 10:31:15 2003]

Sampling Hotspots - [Sampling Resulis [<localhost=] - Fr Jan 31 10:31:18 2003]
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e C/C++ compiler to target Itanium™ &
Itanium® 2 processors

L]
I n@ - *Other brands and names are the property of their respective owners 8

© Copyright 2002-2003 Intel Corporation



mww 3 . A High-Performance Computing on Intel® Architecture

First Example — Array_Xxor 14

void array xor (int *dest, int *srcl, int *src2, int
count) {

while (count—--) {
*dest++ = *srcl++ © *src’2++;

} B8 C:\WINNT\System32\cmd.exe _|a ﬂ

C:\CERFACSN\ITP_DEMOS\word_count>"c:\Program Files\Intel\Compiler70\Ia64\Bin\eclvars.bat"
} Environment variables for the Intel(R) C++ Compiler set

Results from C:\Program Files\Intel\Compiler70\Docs\Notes\CSupport.txt

Intel(R) C++ Compiler 7.0

Please use the following information when submitting customer support reguests

Package ID: W_CC_P_7.0.073

Package Contents:

Intel(R) C++ Compiler for 32-bit applications, Version 7.0 Build 200210182

Intel(R) C++ Compiler for Itanium{R)-based applications. Version 7.0, Build 20021018

Intel1(R) C++ Itanium{R) Compiler for Itanium(R)-based applications. Version 7.0, Build 20021018
Enhanced Debugger, Version 7.0, Build 20021010

C:\CERFACS\ITP_DEMOS\word_count>_

> ecl /S /Faaliasing.asm aliasing.c

I n : *Other brands and names are the property of their respective owners 9
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First Example — Array_Xxor 24

bl 9:
{ .mmi
1d4 r10=[r34],4
1d4d r8=[r33],4
nop.1i 0 ;7 // stop
boAo .mmi
xor r3=r8,rl0 ;; // stop
std [r32]=r3,4

mov ar.lc=rl4d

nop.1i 0
b .mib
nop.m 0
nop.1 0
br.cloop.sptk .bl 9 ;; // stop

L]
I n@ £ *Other brands and names are the property of their respective owners 10
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First Example — Array_Xxor 3/4

void array xor (int * restrict dest, int * restrict
srcl, int * restrict src2, int count) {

while (count—-) {
*dest++ = *srcl++ 7~ *src’2++;

> ecl /S /Ow /Qrestrict /Fano_aliasing.asm no_aliasing.c

L]
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bl 3
{ .mmi
(plo) 1d4 r32=[r8],4
(ple) 144 r34=[r3],4
(pl7) xor r36=r33,r35 ;; // stop pr.rot=0x10000
}oA .mib
(pl7) st4 (r2]1=r36,4
nop.1i 0 mov ar.ec=2
br.ctop.sptk .bl 3 ;; // stop
}
mov ar.lc=r9
bl 3:
{ .mii
(p16) 1d4 r32=[r8], 4
(pl7) XOor r36=r33,r35
nop.i 0
} | mmb
(p16) 1d4 r34=[r3],4
(p18) st4 [r2]=r37,4
br.ctop.sptk .bl 3 ;;
}

L]
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Second Example — Word_Count 1/16

finclude <xmmintrin.h> typedef unsigned long long mé4;
#define FALSE O —
New Data Types Awvailable
int word count 1( m64 *buf64d4, int size) { New MRX™ Streaming | Streaming | Itanium®
. - - T Data Technology | SIMD SIMD Processor
int count, n; Type Extensions | Extensions
unsigned char c, *buf; 2
int prev _was_letter, this is letter; _med X X X X
_ mizs |NjA % ® X
buf = (unsigned char *)buf64; —i28d N/ M/ 2 5
prev_was_letter = FALSE; 1261 |N/A MAs % %
count = 0;
for (n=0;n<size;n++) {
c = buf[n];
this is letter = ((c>='A'")&&(c<="2")) || ((c>="a'")&&(c<="2"));
if(this is letter && !prev _was letter) count++;
prev_was letter = this is letter;
}
return count;
}
]
I n x *Other brands and names are the property of their respective owners 13
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Second Example — Word_Count 216

PR[gpl==1
.bl 18: — pseudo- PRIgp1==0 result==0, result==1, One or More
.. op of No Source NaTs | No Source NaTs | Source NaTs
{ MLl PRIp;1 | PRIz | PRIp,1 | PRIp:] | PRIp1 | PRIz | PRI | PRIDAI
1d1 r3=[r32]1,1 none 0 1 1 0 0 0
cmp.eqg.unc p0,pl2=r0, r0 :T 0 0 0 ! 1 ? 0 0
cmp.eg.unc p0,pl0=r0,r0 ;; // stop and 0 0 0 0
b e |, et
cmpd.gt.unc p9,p8=65,r3 ;; // stop andem and 0 0 0 0
(p8) cmp4 . ge pl12,p9=90, r3 andorem  |arandem 0 1
nop.1i 0 ;7 // stop
}oA .mii
(p9) cmp4.gt.unc p0,p7=97,r3
(p9) cmp4.gt pl0,p0=97,r3
nop.i 0 ;; // stop
b .mmi
(p7) cmpd .1t pl0,pl2=122,r3 ;; // stop
(pl2) cmpé4 .ne.unc p0,p6=r2,r0
(pl2) add r2=1,r0 ;; // stop
}oA .mib
(p10) add r2=0,r0
(p6) add r8=1,r8
br.cloop.sptk .bl 18 ;; // stop
} L1 L2 L3 Mem
B 4.01 4.18 i 4.42 7.53
I n - *Other brands and names are the property of their respective owners 14
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Second Example — Word_Count 316

X WrinDiff E]@

File Edit Yiew Expand Options Mark Help

Mword_count 1.asm : Jword _count 1_o03.asm|CACERFACSMTP DEMOSYword countiword count 1.asm : CACERFACSMTP DEMOStword cou Outline |
= —= /7 mark_description "Intel(R) C++ Compiler"; [
] mark_description "Uersion 7.8, Build 28821818 “; E
mark_description "-(location,link,C:\\Program Files\\Microsoft SDK\\bin\\Winé4 -S -Faword count_1.asm";
> mark_description "-Qlocation,link,C:\\Program Files\\Microsoft SDK\\bin\\Winé4 -S -03 -Faword_count_1_03.asm";
.ident "Intel{R) C++ Compiler™
.ident "-Qlocation,link,C:\Progran Files\Hicrosoft SDK\bin\Win64 -S -Faword_count_1.asm”
> .ident "-Qlocation,link,C:\Program Files\Microsoft SDK\bin\Win64 -S -03 -Faword _count_1_03.asm™
//.radix C
.File "word count 1.c™
.section ._text, "xa", "progbits"
.section .pdata, "a", "progbits"
.align &4
.section .xdata, "a", "progbits"
.align 8
| .section .data, "wa", "progbits"
.align 16
.section .bss, "wa", "nobits"
.align 16
.section .rdata, "a", "progbits”
.align 16
.section .tls$§, "was", "progbits"
.align 16
.section .data1, "wa", “progbits"
.align 16
.section .sdata, "was", "progbits”
=lm s L e E
£ | ¥
L]
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Second Example — Word_Count 4/16

#include <xmmintrin.h>
#define FALSE 0

Dec Hy Cct Html Chr| Dec Hx Qct Himl Chr
. , , :[ 64 40 100 =#64; B | 95 60 140 &#96;
int word_count_Z (_m64 *buf64, int Slze) { 55 41 101 &#65: 4 097 51 141 &#97: a
int count, n; 66 42 102 «#66; B | 95 62 142 &«#95; b
. * . ir B =T W w B :ﬁl’-_\."n" r Lo == T I I#QQ' I
unsigned char c, *buf; 68 44 104 c#68: D |100 64 144 &#100; d
int prev was letter, this is letter; e T R T e o e o o
70 45 106 «#70; F |102 65 145 &#102; €
. . 71 47 107 &#71; G (103 67 147 &#103; d
buf = (unSlgned char )buf64; 72 48 110 &#?2; H 104 58 150 &#104; h
prev_was letter = FALSE;
count = 0;

for (n=0;n<size;n++) {
c = buf[n];
c &= O0xdf; // Map c to upper case by zeroing bit 5
this_is_letter = (c>='A')&&(c<='Z'); // Remove lower case test
if (this is letter && !prev _was letter) count++;

prev_was letter = this is letter;

ieturn count; 0 1 0 0 0 1

I n £ *Other brands and names are the property of their respective owners 16
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Second Example — Word_Count 516

.bl 2:
.pred.rel "mutex",
{ .mii
(pl6) 1d1
(p17) cmp4.le.
(p21) cmp4.ne.
| .mmf
(p20) add
(p21) add
nop. f
b .mii
(p22) cmp4.1lt
(pl6) and
(p22) cmp4d.lt.
b .mfb
(p23) add
nop.f
br.ctop
}

p2 0 p2 1 - - - -
’ Predicate Relationship Annotation
r36=[r3],1 The predicate relationship annotation .pred.rel provides information for
unc p22,pl9=65,r33 the assembler about a logical relationship between the values of predicate
unc p0,p23=r35, r0 registers. It is relevant only for explicit code.
The annotation . pred.rel takes the following forms:
£34=0, 10 "mutex" mutual exclusion
r34=1,r0 ) o
0 ;; // stop "imply" implication
"clear" clear existing relations
p19,p0=90,r33 When conflicting instructions follow an entry point, IAS ignores all existing
r32=r36,r2 predicate relationships defined before the entry point.
unc p0,p20=90,r33
r8=1,r8
0
.sptk .bl 2 ;; // stop
L1 L2 L3 i Mem
4.01 { 413 i 4.63 7.61
*Other brands and names are the property of their respective owners 17
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Second Example — Word_Count ¢/16

#include <xmmintrin.h>
#define FALSE 0

int word count 3(_ m64 *buf64, int size) {
int count, n;
unsigned char c, *buf;

int prev was letter, this is letter;

buf = (unsigned char *)bufé64;
prev_was letter = FALSE;
count = 0;

for (n=0;n<size;n++) {
c = buf[n];
// Map c to upper case by zeroing bit 5
// And replace a comparison by a subtraction
c &= Oxdf;
c = 'A';
this is letter = (c<26); // Modified case test
if(this is letter && !prev was letter) count++;
prev_was letter = this is letter;
}

return count;

I n = *Other brands and names are the property of their respective owners 18
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Second Example — Word_Count 7/16

Zero Extend

bl 2
( - mii Format: (qp) zxtysz rp=r;3 129
(pl6) 1dl r35=[r3],1 Description:  The value in GR r; is zero extended above the bit position specified by xsz and the result is placed
(p17) add r36=-65, r38 in GR ;. The mnemonic values for xsz are given in Table 2-49 on page 2-218.
(p18) cmpd.gt.unc p20,p21=26,r39 Operation: if (PRIgp]) |
b .mmf check target_register(r;);
(p23) add r8=1,r8 GR[r;] = zero_ext (GR[r;],xsz * 8);
nop.m 0 ) GR[r;] .nat = GRI[r3] .nat;
nop.f 0 ;7 // stop
.pred.rel "mutex", p20, p2l Interruptions: I[llegal Operation fault
FoA .mii
(p20) cmp4.eqg.unc p22,p0=r34,r0
(pl6) and r37=r35,r2
(p17) zxtl r38=r36
b - mmb xsz Mnemonic Bit Position
(p20) add r33=1,r0 1 7
(p21) add r33=0,r0 2 15
br.ctop.sptk .bl 2 ;; // stop 4 31
}
L1 L2 { L3 | Mem
- 3.01 3.30 ; 3.68 6.60
I n 2 *Other brands and names are the property of their respective owners 19
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Second Example — Word_Count s/16

#include <xmmintrin.h>
#define FALSE 0

int word count 4( m64 *buf64, int size) {
int count, n;
unsigned char c, *buf;
int prev was letter, this is letter;

buf = (unsigned char *)bufé64;
prev_was letter = FALSE;
count = 0;

for (n=0;n<size;n++) {
c = buf[n];

c &= Oxdf;
c -= IAI;
this is letter = (c<26);

// Bit logic versus logic
if ((this_is_letter ”~ prev_was_letter) & this_is letter) count++;
prev_was letter = this is letter;

}

return count;

I n = *Other brands and names are the property of their respective owners 20
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tel.

Second Example — Word_Count 916

.bl 2:
{ .mmi
(plo6) 1d1 r39=[r9],1
(p19) XOr r40=r34,r35
(p17) add r32=-65,r36
| .mmi
(p20) cmpé4.ne.unc p22,p0=r38,r0
(p23) add r8=1,r8
(pl8) cmp4d.gt.unc p24,p25=26,r37 ;; // stop
.pred.rel "mutex", p24, p25
b .mii
(p24) add r33=1,r0
(pl6) and r35=r39,r2
(p17) zxtl r36=r32
} | . mmb
(p25) add r33=0, r0
(p19) and r37=r40,r34

br.ctop.sptk .bl 2 ;; // stop

L1

L2

L3

Mem

4.01

4.12

4.44

7.67

*Other brands and names are the property of their respective owners
© Copyright 2002-2003 Intel Corporation
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Second Example — Word_Count 10/16

#include <xmmintrin.h>
#define FALSE 0

int word count 5( m64 *buf64, int size) {
int count, n;
unsigned char c, *buf;

int prev was letter, this is letter;

buf = (unsigned char *)bufé64;
prev_was letter = FALSE;
count = 0;

for (n=0;n<size;n++) {
c = buf[n];

c &= Oxdf;
c -= IAI;
this is letter = (c<26);

// Bit logic versus logic
// and remove the if
count += ((this_is letter * prev_was_ letter) & this is letter);
prev_was_ letter = this is letter;
}

return count;

I n = *Other brands and names are the property of their respective owners 22
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Second Example — Word_Count 11/16

.bl 2:
{ .mii
(plo6) 1d1 r42=[r9],1
(p17) add rd1=-65,r36
(pl8) cmp4.gt.unc p2l,p22=26,r37
| .mmf
(p19) XOor r40=r34,r35
(p20) add r39=r32,r38
nop.f 0 ;7 // stop
.pred.rel "mutex", p2l, p22
oA .mii
(p21) add r33=1,r0
(pl6) and r35=r42,r2
(pl7) zxtl r36=r4dl
} | . mmb
(p22) add r33=0, r0
(p19) and r37=r40,r34

br.ctop.sptk .bl 2 ;; // stop

L1 L2 L3 Mem

" 3.01 3.30 ¢ 3.69 6.71
I n@ £ *Other brands and names are the property of their respective owners 23
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Second Example — Word_Count 1216

#include <xmmintrin.h>
#define FALSE 0

int word count 6(_ m64 *buf64, int size) {
int count, n;
unsigned char c, *buf;
int prev was letter, this is letter;

buf = (unsigned char *)bufé64;
prev_was letter = FALSE;
count = 0;

for (n=0;n<size;n++) {
c = buf[n];

c &= Oxdf;
c -= IAI;
this is letter = (c<26);

// Remove the & makes count all transitions, and makes count doubled at the end
count += (this_is letter ”* prev_was_letter);
prev_was letter = this is letter;

}

// Compute real count

count = (count + 1) / 2;

return count;

I n = *Other brands and names are the property of their respective owners 24
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Second Example — Word_Count 13/16

.bl 2:
{ .mii
(plo6) 1d1
(pl7) add
(p18)
b | .mmf
(p19) XOor
nop.m
nop. f
.pred.rel "mutex",
b .mii
(p20) add
(pl6) and
(pl7) zxtl
b . mmb
(p21) add
(p19) add

cmp4.gt.unc

br.ctop.sptk .bl 2 ;;

p20,

r37=[r9],1
r38=-65,1r8
p20,p21=26,1r3

r39=r34,r35

0

0 ;7 // stop
P21

r33=1,r0
r8=r37,r2
r3=r38

r33=0, r0
r35=r36,r39
// stop

*Other brands and names are the property of their respective owners
© Copyright 2002-2003 Intel Corporation

.bl 2:
{ .mii
(plo) 1d1 r37=[r9],1
(pl17) add r38=-65,r8
(pl8) cmp4.gt.unc p20,p21=26,r3
}o{ .mmf
(p19) XOr r39=r34,r35
nop.m 0
nop. f 0 ;7
.pred.rel "mutex", p20, p2l
b .mii
(p20) add r33=1,r0
(pl6) and r8=r37,r2
(p17) zxtl r3=r38
| . mmb
(p21) add r33=0, r0
(p19) add r35=r36,r39

br.ctop.sptk .bl 2 ;;

L1 L2 L3 Mem

3.01 3.30 i 3.66 6.55
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Second Example — Word_Count 14/16

#include <xmmintrin.h> The prototypes for these infrinsics are in the iag4incrin. h header file.
#include <ia64intrin.h> Intrinsic Description
_ intf4 m to_int6di_ w6l aj Corvert a of type _ m&d oiype  intsd Translates to nop
since both types reside in the same register on Itanium-based
int word count 7(_ m64 *buf64, int size) { systems.
int count = 0: _ m6d w_from intf4(__intéd4 aj |Corwertaoftype  int64 totype  me4. Translates to nop since
! both types reside in the same register on Itanium-based systems,
_m6 4 c8, temp, p8 = 0; __intsd _ round double to_inté&4 |Conwert its double precision argurment to a signed integer.
. (double d)
size /=8;
unsigned _ inté4 _ getf_exp Map the gett.exp instruction and return the 16-bit exponent and
{double dj the sign of its operand.
while (size—--) {
c8 = *buf6d++;
c8 = ~mm_and si6d(c8, Oxdfdfdfdfdfdfdfdf);
c8 = ~mm_add pi8(c8, 0Oxclclclclclclclcl);
c8 = ~mm_cmplt pi8(c8, Oxlalalalalalalala);
P8 = ~m_from int64( m64 shrp( m to int64(c8), m to int64(p8), 56));
temp = _mm_xor si64(c8, p8);
temp = ~m_from int64( m64 popcnt( m to int64d (temp))):;
count += ~m _to int64 (temp);
P8 = c8;
}
count = (count + 8) / 16;
return count;
}
L]
I n = *Other brands and names are the property of their respective owners 26

© Copyright 2002-2003 Intel Corporation



High-Performance Computing on Intel® Architecture

Parallel Add Examples

Second Example — Word_Count 15/16

.mmi

.mii

.mmb

mov
1d8
popcnt

mowv
XOor
add

and
shrp

mov

paddl
pcmpl.lt

br.ctop.sptk .bl 3 ;;

padd2

Population Count

The immediate value count; can be any number in the range 0 o 63.

ficant (4 bits of the result are placed in GR »;.

]

The number of bits in GR r; having the value 1is counted, and the resulting sum is placed in GR ry.

1o

The two source operands, GR r» and GR r;, are concatenated to form a 128-bit value and shifted to

Format: (¢fp) popent vy ry
r54=r35
Description:
r53=[r9], 8
O tion: Rigel) |
r40=r38 peratien . -:,ll:e-:E_tal']'ir’:t_l'éJi:&i':el"1'1';
r44=r35
r55=r36,r52 )
r50=r51,r42 ;; // stop GR[ry] = res;
GR[r;] .nat = GR[r,] .nat;
}
r38=r53,r8 Shift Right Pair
r51=r54 , r45 , 56 Format: (gp) shrp ry = raorq county,
r36=r55 Description:
the right comnr,, bits, The least-sig)
r42=r39,r3
r33=r43, r2 Figure 2-43. Shift Right Pair
// stop GRry:

Parallel Compare Example

GRry:

GRrs:

Operation: if (PRlapl) |

templ = shi

fr
temp2 = GR[r

pmpd.eq

*Other brands and names are the property of their respective owners
© Copyright 2002-2003 Intel Corporation

GRr

check target vegister{r;);

V| tempz;

L2

L3

Mem

0.39

0.70

0.89

3.65
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Second Example — Word_Count 1¢/16

function L1 L2 L3 Memory
word count 1 4.01 4.18 4.42 7.53
word count 2 4.01 4.13 4.63 7.61
word count 3 3.01 3.30 3.68 6.60
word count 4 4.01 4.12 4.44 7.67
word count 5 3.01 3.30 3.69 6.71
word count 6 3.01 3.30 3.66 6.55
word count 7 0.39 0.70 0.89 3.65

cycles per character

tel

*Other brands and names are the property of their respective owners

© Copyright 2002-2003 Intel Corporation
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Summary — Help the compiler!

Optimization starts with your algorithm!

Use common sense
— Lookup tables, approximation, etc.

Understand and avoid aliasing
— But also pointer chasing, recursion, etc.
— Use restrict keyword (/Qrestrict)
Use (and abuse of) IPO and PGO
— IPO: Interprocedural Optimization
* /Qipo, /Qwp_ipo
— PGO: Profile-Guided Optimization
e /Oprof_gen, /Qprof_use (*.dyn, *.dpi)
Use compiler switches
— /02, /O3, etc. (make experiments, then VTune, ASM)

Use Intrinsic

— i.e. _mm_cmpeqg_pi8() -> make use of pcmpl.eq, _ m64, etc.

*Other brands and names are the property of their respective owners
© Copyright 2002-2003 Intel Corporation
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Summary — Use the Compiler

e Push the optimizations to their highest level on modules
giving largest contribution to CPI

— 03, HLO will invoke data prefetching, most aggressive loop
unrolling

— Profile guided feedback + Inter procedural Inlining (pgo+ipo) work

well together
o Use compiler reports to gain insights into automated
optimizations

— [/Qopt_report_phasephase, /Qopt_report_filefilename

— Phase = ipo, hlo, ecg (SW Pipelining), ilo, omp, or all

— Frequently doing some of the automated optimization manually and
then recompiling results in even better code

[
I ntd : *Other brands and names are the property of their respective owners 30
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Thank You.

developer.intel.com

http://www.intel.com/intelpress/
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Packed Arithmetic Intrinsics

The prototypes for MMX™ technology intrinsics are in the mintrin. h header file.

Intrinsic Alternate Name | Corresponding | Operation | Signed | Argument Result
Name Instruction Yalues/Bits | ¥alues/Bits
_m paddh | mm add piS FADDE Addition -

8/8 g/8

_ w64 m paddb(  m64 ml, _ mb4 mz)

Add the eight 8-bit values in m1 to the eight 3-bit values in mz.

Logical Intrinsics

The prototypes for MMX™ technology infrinsics are in the mwintrin. h header file.

Intrinsic | Alternate Operation Corresponding
Name Name Instruction
_mn pxor | rmm xor =164 Bitwise Exclusive OR | PEXOR

_ mE64 m pxor| w64 ml,  m6d m2)

Perform a hitwise X0OR of the 64-hit value in m1 with the 64-hit value in w2,

High-Performance Computing on Intel® Architecture

MM Technology Logical Intrinsics

The prototypes for MMX™ technology intrinsics are in the renintrin. hheader file.

Intrinsic | Alternate Operation Corresponding
Name Name Instruction
_m_pand | _res and_sis4 Bitwise AND PLND
_t_pandn | _rm_andnot_s164 |Logical NOT FANDH

_m_por | _rm or_sice Bitwise OR POR
_m_pxor |_mm xor_si64 Bitwise Exclusive OR. | PXOR

_ mf4 _m pand{_ me4 wl, _ med m2)

Ferform a bitwise AND of the 64-bit value in m1 with the 64-bit value in mz.

__m64 _m pandn(_ w64 ml, _ w64 mz)

Perform a logical NOT on the 64-bit value in m1 and use the result in a bitwise AND with the 64-bit value in m2.
_ mB4 m por( mE4 ml, _ mEd m2)

Perform a bitwise OR of the 84-bit value in w1 with the 64-bit value in mz,

_ mf4 _m pxori_ me4 ml, _ med m2)

Performm a bitwise XOR of the 64-hit value in m1 with the 64-hit value in mz.

Native Intrinsics for Itanium® Instructions

The prototypes for these intringics are in the 1asdintrin. h header file.

Integer Operations

Intrinsic

Corresponding
Instruction

_ int&4 mb4_popcnt(_ int6d a)

popcnt {Population count)

__int&4 mG4_popont (_ int6d a)

The nummber of bits in the 64-bit integer a that have the value 1 are counted, and the resulting surn s returned.

*Other brands and names are the property of their respective owners
© Copyright 2002-2003 Intel Corporation
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