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High Performance Optimizer (HPO)

FERDEE LRI ESHISER

subroutine matmul(a,b,c,n)
real(8), dimension(n,n) :: a,b,c

c=0.d0 | 4

ISomp parallel do 15
doi=1,n 1 6
doj=1,n | 7
do k=1,n 1 8

c(j,i)=c(j,i)+a(k,i)*b(j,k)
enddo
enddo
enddo
end

s b LR — (FHES)

matmul.f90(5): (col. 7) : OpenMP DEFINED LOOP WAS
PARALLELIZED

High Level Optimizer Report (matmul )

matmul.f90(4): (col. 1) : LOOP WAS VECTORIZED.
matmul.f90(7): (col. 3) : PERMUTED LOOP WAS VECTORIZED.
LOOP INTERCHANGE in loops at line: 7 8

Loopnest permutation (123 )-->(132)

Block, Unroll, Jam Report:
(loop line numbers, unroll factors and type of transformation)

Loop at line 7 blocked by 111
Loop at line 8 blocked by 111
Loop at line 6 blocked by 111

Loop at line 6 unrolled and jammed by 4
Loop at line 8 unrolled and jammed by 4

OpenMP [Z& DM FIE. RTMILIE L—TETORBEIENT X TEASNA TS
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« EEZTIAABDFTAELY (RAW)
for (j=1; j<MAX; j++) {
 L—TEOIo—{kE: Alll=AL-1;
o BHHEEZIAATHDL

BDI—T THRAID A[1]A[0]'

A[2]= A[1]

}

OAVNAZ—ET7 oA=L —TERGEEFRALTRIMNULELESET S
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L= ATE)—T7 1R
float a[Y+1][X+1]:

RIMLEIZEWTE, AR —LISEHKLIE-T—FEEN AR

i A 1D DIENT HIEE.
C/C++&3&I&  al jI[ il A

=
Fortran E:&(% a( i , j) AE&E




A=Y R SAFEIEA YRR NS A DB

for (i=0;i<=MAX; i++)
for (j=0; j<=MAX; j++) {
clillil+=1; // A=y bR FSAF
clyllil+=1;, // Ea1=v FR Ak
ALjxjl+=1,  // A=Y RRFTAF
ABLj11+=1, // A=Y RRFFAF
if (AIMAX-j1=1) lastl=j; // 2=y bR 34k
J

SEAZy R R RSA FIEZRY 8 —F— 2 DHEAAHERH
HERME LAY, T—2FHAAELNERT S
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* movdga BRI, 16/ XA MERIZTSA A FEIN TS T—
REEIRERE T HIEMNTEDS

o Xyl aTAUDHNENERERIZ. BFRBEED=OHIZIX167NA
MERZZF=-HILUVEFTIDERIER

o AVX {ERRBEFIZIE 32/N1 b+ (256bit) DT A A SDE R

__declspec(align(16)) float A[100][1024];

real*4 A(1024, 100)
IDECSATTRIBUTES ALIGN: 16:: A




e DT=6 DEH| D FER
« float £f=I% real*a T 1250*1250 ELHI 2 FER T 25 S

float A[1250]1[1250]; FvvaSAa2E 16, 32 \A( R EREZF-C
real*4 A(1250,1250) Fvvi 2542 ¢ 16, 32/\(rEREFEC

e EfEE4>(padding bytes)D 481~ 14E R (56/\1+5) ZB0
4 % 1264 =2 *x 2 * 16 * ]9

float A[1250][1264];
real*4 A (1264, 1250)

<< DiGFE. II—THNTHYBRLTERSINDEIIIK.
16(32) IN\1 FRADT7SA AV, T vasM 2%
ZRELIE-ERZT A ENERIEITOGEN S
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( ) ( )
C,C++ Fortran
#pragma vector aligned IDIRS VECTOR ALIGNED
for (i=0; i<n; i++){ DO I=1, N
C[i] = A[i] * B[i]; C(1) = A1) * B(I)
} ENDDO

L J \_ J




BERDTSA AN, BROIEE

#pragma pack(push,thepack,1)
struct PackedStr {
char Data;
intptr t Next; /*Pointer */
int Extralnfo; /*intk/
}
#pragma pack(pop,thepack)

F=E,. TR TDEERZ/NNYI ST A0 /I\(F5— AT EFEHTS
Linux* Windows*
—Zp[n] /Zp[n]

1.2.4.8. F1=F 16 NA(FERTEERZTT AT S
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x86 x86_64
Struct Astruct {
char A; // 1 1
//Pad 0 0
charB; // 1 1
//Pad 2 6
void *B;// 4 8
//Pad 0 0
charC; // 1 1
//Pad 3 7
b / /Total 12 Byte 24 Byte

AVINAS—ITBERII /IS T4V T INMLEFED . BERETREILT S
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Linux* icc -c -ipo main.c funcl.c func2.c
Windows* icl -c /Qipo main.c funcl.c func2.c

E=T7714)L

OFT

X —B,B—n{RE

REI74I)L .0 e

icc -ipo main.o funcl.o func2.o

Windows

icl /Qipo main.o funcl.o func2.o
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¥ —73

530

for (i=1;i<nx;i++) {
X = X0 + i1*h;

sumx = sumx + func(x,y,xp,yp); '/_\
by

v

for (i=1;i<nx;i++) {
X = x0 + i*h;
sumx = sumx +1./sqrt((x-xp)*(x-xp) + (y-yp)*(y-yp));

}

AR ERSmICKYERREMNEETE
ILcIcB# D a—FZEER

float denom;
denom = (x-xp)*(x-xp) + (y-yp)*(y-yp);
denom = 1./sqrt(denom);

return denom; }

\_

(o )

f{loat func(float x, float y, float xp, float yp)

_
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Profile Guided Optimization (PGO)
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JO774ILIZEDL&HE1k: -prof_gen/-prof _use
(Profile-Guided Optimization: PGO)
o 7T —1 3 DEFTITOT7AIVIERICED{HEEIL
— DIEFRISRAOIER. O—RY 14X DHE/IN L E
— NEREEZZBELEEBNINUECEBDM S4B

Step 1
S " AV ARILAVNEAHZEIT

Z\ — _ E—

lﬂ*ﬁ'j ~DIE A (-prof _gen) — 5341 prog. out

icc —prof_gen prog.c
Step 2 :

S .-h.,— — BT A7 4 ILIEHR:

AVAMAVNEHRITI7AINZERIT —  12345678. dyn X

(BB T—2 v EFER) e

Step 3 BIRERY <) —T 7ML
T4—k/392222 784 JL (-prof_use) = pgopti. dpi

G0 ~prof._ise prog. ¢ ‘ BHEILFHRTI7AIL:

X EHD dynT77MILHBEHSHEELEHETIND prog. out
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PGO: F| m&xEonsd-709 S LA
TILFINADEEAL

p— 7\ /ﬁ
EMDHLHHRYRR for (i=0; i < NUM_BLOCKS; i++)

B D if XXFET=IL switchX {

FRRENT if XFEIE switch e eu v
. (0]

CPUIZFERAAENTHEITINLLY x[i] = 3; break;

O—KFIEXA—/\—AYK([Z7L VY BIE A CESE 1_01 /5 75Y% +/

B (FBEMIZHIEFHIZR) 11} =10; obreais;

default: /* 0% */

l x[i] = 99; break; }

" "\ P —
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%

LOME A 7S%ORI TELVAIREEFEE2

Copyright© 2011, XLsoft K.K. All rights reserved.



EEEICETSOEESRER

Intel’s compilers may or may not optimize to the same degree for non-Intel microprocessors for
optimizations that are not unique to Intel microprocessors. These optimizationsinclude SSE2, SSE3,
and SSSE3 instruction sets and other optimizations. Intel does not guarantee the availability,
functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel.
Microprocessor-dependent optimizations in this product are intended for use with Intel
microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel
microprocessors. Please refer to the applicable product User and Reference Guides for more
information regarding the specific instruction sets covered by this notice.

Notice revision #20110804

Optimization Notice
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