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T7MILDEITIE. ZEDIT7AIVEIBET HETITO

y TALERA#HE. IRIBELZHOMP_NUM_THREADS TR E

» ) OpenMPIZ & HZEITRIEET 7 A )L Hla.outDIFE
$ export OMP_NUM THREADS=16
$ ./a.out
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OpenMP$E R X
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Work sharingf X

» paralle ERXDIIIZ EHDALYNTEITI H5E
l HULVT, OpenMP T F|ZECE 9 HNIE (T OyIB) D
R %l 51| $E 15k (parallel region) EFE 58,

> \lﬁ'] IBafEELT. AL YREI T 5|ETIT HUNESF
_Eji'é'%)OpenMF’U)*%jC’&Work sharingf@ X &M S8

» Work sharingfga X I&. L TD2FEMNH 5,
i 5 FHI N TEeE T 51D

fortg 3 (dotE )

sectionsf& X

singlef& X (masterfg30)., 4L
parallel}E R X EHAEDHEDHED

parallel for &3 (parallel dof&3)

parallel sections}&X . 14 &E
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X Fortran§ iEMD15& (L

For%i (doj%i) I$omp parallel do

~

#pragma omp parallel for
for (i=0; i<100; i++){

I$omp end parallel do

ali] = alil * bii] O E
} l ZL R DFREN
ALYERO ALwk1 ALwEk2 ALwER3
for (i=0; i<25; i++){ || for (i=25; i<50; i++){ || for (i=50; i<75; i++){ || for (i=75; i<100; i++)
a[i] = a[i] * bfi]; a[i] = a[i] * bfi]; a[i] = a[i] * bfi]; ali] = a[i] * bfi];
Y Y Y }
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for (i=0; i<100; i++) {
afi] = a[i] +1;
b[i] = a[i-1]+a[i+1];

J

for (i=0; i<100; i++) {
a[i] = a[ind[i] ];
)

JL—T i B{LIETRT B,
BREFERNELGS
(a[i- 1] EFH SN TLVEL
SENHS)

\ind[i[ DHEIZLY .
IL—T WM HE TESH
EOMRED
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Sectionski X ~

#pragma omp sections

XFortrang i8NS &
I$omp sections

I$omp end sections

{ AR 73 N B
#pragma omp section ORXLYEHMNIDIZE

sub1(); \ \ \
#pragma omp section ALYEO l ALwyR1 ALwk2

Sub2(); | sub1(): sub2() sub3():
#pragma omp section .

sub3(); sub4();
#pragma omp section

sub4();
}

O XL YA ADIGZE
ALwkO l ALk l ALwk2 l Zb‘ylf3l
sub1(); sub2(); sub3(); sub4();
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CriticalfiBifg s

#pragma omp critical

{

XFortrang sEMDI5E &
I$omp critical

~

I$omp end critical

S= s+ X;
}
ZLYRO ALK ALyR2 ALUE3
S=s+X
S=s+X
S=s+X
S=Ss+X
20 201 3FE FTEMERIR e A
]nl‘orma?‘j_'(['% Iﬁ"zﬁl Th th‘/tﬁ ‘I\_-



PrivateffiBhig

#pragma omp parallel for private(c)
for (i=0; i<100; i++){

a[i] = afi] + ¢ * bfi];
}

HKEHMMBEALYRT
ADOE#ZHERLTEIT
—SERIEEIND

ok VA1

1Ll

ALYKDEFE

ALwkO ALwk1 ALwk2 ALwYER3

for (i=0; i<25; i++){ || for (i=25; i<50; i++){ || for (i=50; i<75; i++){ || for (i=75; i<100; i++){
a[i] = a[i] + cO*b[i]; || a[i] = a[i] + c1*b[i]; || a[i] = a[i] + c2*b[i]; || a[i] = a[i] + ¢3* b]i];

} } } }
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Privateflilifeas X OHE (CSab

#pragma omp parallel for private( | )
for (i=0; i<100; i++) {
for (j=0; j<100; j++){
af[i]=a[i]+amat[i][j]" b[]];

}

L—TEH BN FALYRTRHIOEHZHERLTETEIND,
eprivate( j ) BELMEE . FALYET HBFLEHD
DAV UREIRILTITO>TLEL, BREMEFERNEL S,
—HEEERIBEREERY ., 545,
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PrivatefiiBh$g s X DOFEE (Fortran=:sE)

ISomp parallel do private( j )
do i=1, 100
do j=1, 100
a(i)=a(i)+amat(i,j)*b(])
enddo
enddo
ISomp end parallel do

JL—TEH | BN FRALYFTRHOERZEZERLTEITSND,
private( j ) NEWLZFE . FALYET EFLEHD
DA REIRIITITo>TLEL, BREMEFBREMNEL D,
—SBEEBENBEREELGY, T5—¢105,
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» NIRIEZEC AL YR ISIDEREEL =4 1DDERT
BE=WESICFIAT S
FREOBLEAFRALYFEICFRBICHEND

reductionfi BB R X EELVE ., ddotl I X BFEHIZL51=8.
i F|EITTERDFFERESH1ELIELTESH

#pragma omp parallel for reduction(+, ddot )
for (i=1; i<=100; i++) {
ddot+=a[i] *b[i]

}
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V¥ 0y a  aiBifeas
(FortranS:i&
» RIEELGE . ALK DERZRELIA. 1DDHER%E
B-WMGEICFIAT S
EFRRORLIHAIFRALYFEIZIERIEAIZZESNS
reductionf@ B R XHEE ., ddotiT B EHIZ/5H1=8.
i F|EITTERDFFERESH1ELIELTESH

ISomp parallel do reduction(+, ddot )

do i=1, 100
ddot = ddot + a(i) * b(i)
enddo

ISomp end parallel do
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VY7 a  aiBiER X DOHE
» reductionfi B$ER3CIL. HEBBIIZANE N ITTHNSHD T,
MHEREDELY
EERRIIZ, BAL YR BIEREZ 156 . EEES EAVELLY
» LTFDEDIZ, ddot HDELFIZFERL TERTMET S A
MNERTIGEEHH D (=1L, BEEY X, AR 2T )

I$omp parallel do private (i) ALYRE S DIL—T 5/ e RKp AL yRFI A
do j=0, p—1 i
do i=istart(j ), iend(j ) BALYRTT IR BA0 T RGEHETERIZERTE

ddot_t(j ) = ddot_t(j ) + a(i) * b(i)ﬁ £ ZLyRTAWNS. A—A/L1ddot D

enddo B2 §llddot tOZREMRL . OIZHHAEL THL
enddo
I$omp end parallel do
ddot = 0.0d0
do j=0, p—1 — —
ddot = ddot + ddot_t( )} BERCTEL-GH
enddo R A ITC
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RANAL Y FEEEBIE
y T RALYREEVEIZ(L. omp_get_num threadsOES %
FATS

» BLinteger (FortranE:8). int (CE:iE

® Fortran90E sZ D15l CEsED 1l
use omp _lib #include <omp.h>
Integer nthreads int nthreads;

nthreads = omp_get _num_threads() | | nthreads = omp_get_num_threads();
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HAL vy F&E5RSBIR
» BALYRFBESEIFIZ(L. omp_get thread num()BE %
FAT S

» BLinteger (FortranE:8). int (CE:iE

® Fortran90E sZ D15l CEsED 1l
use omp _lib #include <omp.h>
Integer myid int myid;
myid = omp_get thread num() myid = omp_get thread num();
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15 i e A A
y BFREIETENZIE., omp_get wtime OB ZAZFIA 9 5
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» B [F double precision (FortranE ). double (CEzE
® Fortran90E :Z D15l CSaEDHl
use omp_lib #include <omp.h>
double precision dts, dte double dts, dte;
dts = omp_get_wtime() dts = omp_get_wtime();

IR DI IR DI
dte = omp_get wtime() dte = omp_get wtime();
print *, “Elapse time [sec.] =”,dte-dts | | printf("Elapse time [sec.] = %If ¥n”,

dte-dts);
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» SinglefiBIfE R X THRESNE=7AV0%.

Singlef# X

ENMIDORLYRIZEIY Y TS
» EQRALYFIZEIY B ToNnAMIEFTRITELL
» nowaitfEBIE R X ZE ANTGGEULNEY ., REAAN A S

XFortrang sEMDIZE &
I$omp single

~

I$omp end single

{

{

;

#pragma omp parallel do

J0OyoA

#pragma omp single

J0av9B )}
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Masterks

» BULVA I, singlef@BItE R X ERIL
» T=7=L . masterf@BIIE R X TIEEL=AL
HBEIFEOHDOITOyoBIDOALIE) 1.
hd YRA—ALYRIZEIYH TS
» T RZDORIEALIEN A BTELY
D=0 . ZEICKYEERIEEINS
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Flushi >

» MEBAEYED—EMHZES

» FlushiE X TIEEIN
FNLSDOELBELEH

TWSEHRDH. TEDIZFAT—ENEZTES,
DIE(X, AE) EDEED—EEILFELY,

CREHFRIILCRALIZEBEINSE T, 2B IZHEHBREZEZAATL

ARy

DFEY. flushfEBIIEEXFEM L LNVE ALYFBITHEBIZELZATE
FERM BT EIZELS,

barrierf@ B FE X . criticalfBIfEE X D A A . parallelf& XD H A . for,
sections. singlef5 X D H O TlE. BEIZflushan TLVS,

» FlushzefE5> &4 RE(S 3

BB, TEAHIZITRHLVELY,

s BT BE.
#pragma omp flush (I RELGHRHBA DAV H szgjf{;ﬂb\ﬁ%

34

001 3 EHERIEREITERRA iTC
B AR > 5 —



Threadprivatek X
} RALYRTEICTSAR—REMITT HH. ALYRRTABT S 2R TES

EHEEET 5o

y RALYRZEIZELGSEZL DO REBZEHDEZIZFL,
ez IE RALYRT EICELGDIIL—T OIS EL IR TIEDETE

#include <omp.h>

int myid, nthreds, istart, iend;
#pragma omp threadprivate(istart, iend)

void kernel() {
int i;
for (i=istart; i<iend; i++) {
for (j=0; j<n; j++) {

ali]=ali]+amat[i][j]*bl[j];

J
J
J
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void main() {

#pragma omp parallel private (myid, nthreds,
istart, iend) {

nthreds = omp_num_threds();

myid = omp_get_thread_num();

istart = myid * (n/nthreads);

iend = (myid+1)*(n/nthreads’);
if (myid == (nthreads—1)) {

Y [RLokBIiRGBEEE
. KigZE 8% . parallelfE X
} kernel(); ey
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rmati



Arya—=Yrr

36

201 3F%E

s TR R A

Y
=
g
2
B

:_Jk

“S
3

m:

FJ

”%

ITC

ﬁﬁt/&—

r,The University of Tokyo



Arya—=Y o r7EliE (F0D1)

» Parallel do¥& X Tl R IL—TDEHE HIZIE1~nD
R Z, BfIICALYNEZ 273 GEft T HLD(25H
ZNLT, HHNEFT S, Tz omh

1 ZLwk0  ZLwK1  RLwk2 ZLvR3 ZLwk4 n ROE RN

| | L

y TDEE. FALYRFTIEYLEEIL— 7(:13“%>n+,éiﬁﬁ
h\iﬁ%’cm\t ALYRETEHOEHMNRENELS

ALwk0 ALYk ALwyk2 ALwYEK3 ALwk4 N

HFFTW“szyy%I¢

SHEaH
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» BRITAZERET DS, BYATHRZELL. hD,
BIRT HLIENIY B THILELLY,
1

B T T S e

n

SHEAH

y B, FYETRER(Fro 004X ERSN) & FTEHE
N—hozT7E RHREGHUNEITIKEFT D,
» ULEDEY B TZT>@MERXBAESN TS,
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(FD1)

» schedule (static, n)

JL— 7E7EH=JVJ’747L4Z'C/\£IJLMZl/\yPoﬁh\BllLE%(:
(RALYERO, RALYEKR1, === ELVD &I, TovkOEV AR E
FES) BRI DEIIZENY B TS nlTFvo 9B A XEIBTE
TE5S,
ScheduleffiBIfE E X ZEEEH LEWNEEZ DT T4 LR, static
T. M DFvo oA XL =T R/ ALYFEL

1

v

ZLYK0  RLwRT ZLwR2 zLwks |

T R [ | —

39 201 3FE FTEMERIR A iTC
- HOROK P L L —
Information Technology Center,The University of Tokyo



W—F AT 22— 2 7 OHBIEE
(FD1)

» schedule(dynamic, n)

IW—TREFNYIHAXTHEIL, WENE T LI=ALYF
MO BNWEBLT, WEBFE|Y LTS nlIFro o4 X%E

= —z
TE =5,
1
I -
ALwk0 ALYER1 ALwYR2 ALYK3
| [ _' I
i
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W—F AT 22— 2 7 OHBIEE
(FD3)

» schedule(guided, n)

IW—TREFNYIIVAXRTHIEIL, BRIZFv O A X%
INSKLIED S, MEBENER T LIAL YR BWNEEHH T,
MIBZENY B THnIFYo IV A XFBETED,
Fr o DA ZXDIBENIDIGEE. RYDRELEEZAL Y TR
EBELZTDELNEF Y IDHA X215,

Fo YA XL 1 IZENH>THEEHMIZ/NELEG S,

Fro 0P A X2 1 KYREWKFIEELZEZES. Fyod YA XITHER
B k ETINSGEBD, REDF Y3 k KUINKLBEENH S,
FY oDV AXABNBEINTULVELMES ., TI4ILME 112455,

1
ALWE0  ALwR1 RLwk2 7\w|~3

B S -L__-__-L_-L_

v
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W—T AT 2—Y 2 7T ORBE R
DEV T
® Fortran90E sZ D4l

I$omp parallel do private( j, k ) schedule(dynamic,10)
do i=1, n

—IL—T O REERIEH

MESRIZKYRFESLD T, n
D EEEA M doj=indi(), indj (i+1)-1
HETHANLRHA, y(i)=amat(j) * x(indx(j))
EITHIZLA. STEARFTD enddo

WM MSEEN=8. enddo

dynamicZ5<a1—L 5% I$omp end parallel do

1 A

CEEEDHI #pragma omp parallel for private( j, k ) schedule(dynamic,10)
for (i=0; i<n; i++) {
for (j=indj(i); j<indj (i+1); j++) {
yLi]=amat[j]* x[ indx[j ]I
}

}
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W—T AT 22— 7185
7u773I 7 EORE
» dynamic, guidedDF ¥ IH A4 X EREIZKEHE

Fro DB AXNINST ELELEARNTVRIIBRLGEAMN KA.
MIBEL DA —/NANYRRKRELAL S,

— A TFY IO ARANKETELARNTVANELGSHEE.,
WMIEBRFE DA — 1INV HINESKTE D,
LEEOHMEBORL—FAT7HH 5,

EITRHOF o IO AXDF1—= 0 BN BET, Fa—=24F 2Rk
MNEZ 5,

» staticD A TEREENTELIHFENHD)

43

dynamic’iE DEITHERT 21— T 15 VAT LDA—1N\—~ Yk
MABDM . staticlTA—/\—AYKRIZ([FEAE) EFELN,

EHICAR BN E LGS I —TEEEFH 1= L T,

static A7 a—) 0% F5¢E ZREMENBRULAIREENH S,
==L, 78593320 QOaXMIEKRT S
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StaticA 7Y 22—V VT DOATRAMINT A
Wk X8 5 FE

» BRATH-NOMILIEA~NERLA GFM T &ak)

ALY E#XXDIL—T
I$omp parallel do private(S,J PTR,) (RLYKRTED)L—T1B Y EH

DO K=INUM SMP (el 251575 E)

DO [I=KBORDER(K-1)+1,KBORDER(K)

|
S=0.0D0 Ty FAICEHANTEREL THL M=,
DO J PTR=IRP(I),IRP(I+1)-1 BRI E LGS
S=S+VAL(J_PTR)*X(ICOL(J_PTR)) ALYRZ ED I —TEH
END DO (BALYRIE, EHELTLSH,
Y(D)=S Y EGIIN—TEHEEZETE)
END DO I
END DO FITENZ. FALYRHNB YT B)L—TEHEIZDULNT,

1$omp end parallel do EHTBHEIYYUTT. D FNTAFRHINYET S
BRI EHETES,

XRITERICAMABIMICEHL>TULIGETER TSR0
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OpenMPIZ k570753 7 EOHERER
» OpenMPili B4 (.

parallel$& 3 Z A \f-BfiliZifor)L— T i 51t

MEIZELHIEMNZLY,
M OpenMPli FIME X T OGS AR MNBD T,
OpenMPD 7 AOTS3T LD F mMhkhHhhb

» parallelf&XIZXkHIF)1EIE
privatefEBIFE 7R IXDIELLMELNV A

ZEBELGWE. NTHELD !
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PrivateffiBhig~ 1B+ 510 E (FD 1)

» OpenMPTIlE, RMRELDEEDIL—TEEHLS L,
private Z# TIEELGULREY . E THEBHE#HITLH S,
T I7HIEDERIE. AL YRR TER [CHERLI=ZE T

O )L—TJLEHIZETHIHEEEHDHI

I$omp parallel do |EEGLISTSAA—FRHELTRESNDIDE,

do j=1, 100 DI —TEHIL, private EELGL TIEHBEHICGS
tmp = b(i) + cfi) L-RLYFRTRINERS TME i IIRATHIS/ Y

a(ilga(i)+tmp

enddo CDEHHtmpld, private EE L L TIEHEBALEHIZLGS
enddo —ZAL YR TRNEBS TENRA —iiFIEITEIC/NT

ISomp end parallel do
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PrivateffiBhig~CIZBI+ 310 E (FD2)

» Privateff BB R XIZEEET HAEHE BT -8,
TR ZBEAEBIEL. DD, TOREMDE I HZEIEPT L,
BEEME U LEFfEIAEML . ALy R F{ED IR A
T HELHD

O ITUH LEAMDSIEMN LS LI

I$omp parallel do RISE 3% E BHI= T 5 A N — 25
do i=1, 100 1551=8 . private i BI1E R XIZEEE T %
EH=EIRTES

call foo(i,arg1 ,argZ,argB,‘ — LAL. BTG LB A —s A— Ay

arg4,arg9, ..... , arg100) AT S
— RAULYFEITEIZEWNTH, BHIFUHL

enddo DF —1 IR AR TEL Y
—/\NTI\Y 7N iy ¥ ¥ N
I$omp end parallel do e Al
XERRE: KEERTEIEEL TEIREHIR
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Parallellg XD ANFHIZHEHTHEE (D 1)

» Parallelf&3 (. dof#iBIfE R X THBEL TELE
» 1IL—THARRDES

(TED

D EET HLdofEBIIE TR D

BRI CIL—T Z &l forkd AOa—KZE T A /(5
MY, RENMETITHIEELNHS

ISomp parallel
ISomp do private(j,tmp)
do i=1, 100
do j=1, 100
tmp =b(j)+c(j)
a(i)=a(i)+tmp
enddo
enddo
I$omp end do
I$omp end parallel

49

Parallelf&3X D
XEMN1IL—T
15 parallel do
TiETE

—

ISomp parallel do private(j,tmp)
do i=1, 100
do j=1, 100
tmp =b(j)+c(j)
a(i)=a(i)+tmp
enddo
enddo
ISomp end parallel do
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ParallelfE XD ANFIZHETHHE (FD2)
» Parallelf& (. dofliBNfE R X THEEL TECE TES
» BEIL—TORAIZLEFIELI-WMEE X, 2 EELT-
ADEREIZES
==L ML —T 25| CEABFIZFDAIEENERLY
WAL —TF I TF—2KELRHY . I TEHNES

ISomp parallel
doi=1, n doi=1, n

ISomp parallel do 1Somp do

doj=1, n doj=1, n
S FUETED > » B TE B>

enddo enddo
ISomp end parallel do ISomp end do
enddo enddo

ISomp end parallel

50 201 34 HERFERITHIRA B iTC
. T T I
Information Technology Center,The University of Tokyo



7 — ¥ A BIR B LS 712 B

» MESELAH LAV TYIRITHLTINET S5
FESEO/NI—2 8LV ALYRETORIIIVT RET,
BERUWEBEFRN—HL. ERENMELELENENT HIHEELHD

HEmMIZIEEE->TLS
OpenMPDHEEBZEHIL. T—3—E D RIEEIF LAY
T—A—BEMHEDRIEIZIX. critical#EBIIE EXHEDIEENNE

@ /\JI|Z1:BT705 5 Lp

: : I$omp parallel do private(j )
ISomp parallel do private( j ) do i=1. n
doi=1,n j=indx(i)
j=indx(i) - !$orr2p ():ritic(al )
. _ . a I —a I +1
a(j)=a(j)+1 PN
I$omp end critical
enddo enddo
ISomp end parallel do I$omp end parallel do
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CriticalfliBhtam~XIZ X 5K B
» FEARD KD, criticalfBIFE R X ZE ANGZNEWTELNG S,
BFICEALYRETHOEITTHENMET IS
» SHREIETAIZIE. ERMICIETILTVXLEFZEEB T HLHMZELY,
» COBE . UTD3IDN778—FHH5,

ALYFRT VEADHIZBREL. criticalf@BNERXZEIXT I

BIESBINDIGT—R2(ZDOLW T EBHMIZ. YL TOHNT
ALYRRDT—ELNTIEALGEWESIZ, TILTOYVRXLEZERT S

2. ALYFEI7OtRZF&/IME
Critical D Mi I B [C R ICABRAL YRR D LS(Z. BESRIT S
T—REZRNAR. BESEITOITIADIEFEEZEET D,

5. ALYFBIZ79ERAERnZEIL—Thic Bl EXRNIE(ZT S
) NIEEREICBITH)A I avwmiEEX

—h
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1.

OpenMPZ% H W FIAED R 15
(ZD1)

» OpenMPIF B {7 )L—T#iiF{b 9 52 &IZMm<

y |AT IV —avIlBITEHRLTIL—T L. ZDFEETIE

OpenMP1EIZRILNTULVEWLN EDNBH B,
private BB R X P ICENMNOIEHLZ DN KIZES
NEIL—T M i50penMPilliF|{L F 5155, NERTHE-TLVS
EHDENZN_ENHD
private EH) AMIERZEZTENTH, A2/ (I(2&D
IZ—ITHG0, (HHEDEFEIETI—FIZHSE-6)
RITTHEFIZVTIEKEFLEERENERZREEL S,
ECHEIES TSI DOMNSLELND T, T/\YINKEIZLS,

RS

CAVNAZIZFS T RBLFREH AT HIEMNT

=5, FDEHMH S, BroAtprivatelbt SN TSI EEEET B,
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OpenMPZ% H W FIAED R 15
(ZFD2)

2. BALYRFETRICHENHGIMEEDF1—=0 7 B EEH#

—J%‘x(_s AL YRXKiETITERENHESH . SBAL YR LI ETERE
MNHIEd 5,

WHEEDN—KFITTIEAE)TIADEREAELY
IW—TZDELDIZHHENGENUL—T EHELY)
RARTHIZIE. TILO)ALDEER, EEDLEE. M E
2751 . OpenMPDF| S THABR R T OT FI T F181ES

5. BHLEALYRT7AT 3307 (12X RGN
B MEAEDH—RILIL—T % parallel forkE X CidE T
BEEHTHEERIMELON TS (ERDHND)

EHITAIE (X Pthread?i & MnativeZE ALY RAPITELIZSH
SUASENA
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f15)-47HED 2 — K DOpenMPIL DM
(CSib)

» UTFDEIEa—FITHS

#pragma omp parallel for private (], k)
for(i=0; i<n; i++) {
for(j=0; j<n; j++) {
for(k=0; k<n; k++) {
}C[i][J] += Ai][k] * BLK][];
}
}
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f15)-47HED 2 — K DOpenMPIL DM
(FortransS 3k

» UTFDEIEa—FITHS

ISomp parallel do private (j, k)
do =1, n
doj=1,n
do k=1, n
C(, J) = C(1,J) + A(i, k) ™ B(k, J)
enddo
enddo
enddo
ISomp end parallel do
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77 —A MY vFEiF

y T7—AR2yFEIE IILFATEHE#DO T TE.
ccNUMA (Cache Coherent Non—Uniform Memory Access)
DN—FDxF7RITD ., A &xEILDFHE

» OpenMPIZ&BHFNITOT 52T THEELEE
» ccNUMAD AEYREEDHFEZFIAT S

754 2B
CPUO CPU1
7’7tz&$ml | |
I I IN—KTT
AE2 A3
| |
CPU2 CPU3
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77 —A MY FODIRHE

» ccNUMAZ!D/\—Kk 7 TIE, EERL-BEHI(Z.
£AT7 T, TDEIIZKNDTT I ALT=E.
ZAT7IZwREBIEWLAT) ICEIINE I NS

) ;ODEEH’E*IJ L/ zlgn-l-ﬁtl_.lLT_g 77"2Z/\9 >
(=)L—T#&)T. 789 3L ELRBSEIZ,
OpenMP1E R X ZFHWLTE S ZFEET S L.

CPUIZIEWLAE IZEES|T—2 M Eyband

¥

» RETELRILIL—THEET, ERLEEI DO#EAL
(BIZIXOT)T . HLLA, T—2DEvh) =9 5111 T.
I7—ARFYFHRRIRTES
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77 —A MY vFOH
(CEaaDH)

#pragma omp parallel for private( j ) J7—ZREYFD
for (i=0; i<100; i++) { =D RHAE
for (j=0; j<100; j++) { (FaT5LD
a[i]=0.0; — &I
} amat[i][j]=0.0; F£174 B &)
#pragma omp parallel for private( j )
for (i=0; i<100; i++) { T7—AN2YF
for (j=0; j<100; j++) { T—3ZFIALT:
a[i]=a[i]+amat[i][j]*b[]j]; RETE
}
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77 =R N2 FOH

(Fortran g ats D)
ISomp parallel do private(j) ™) 7.;_,_;( X))
do i=1, 100 _
do j=1, 100 T-?’OD?_J'EMB
a(i) = 0.0d0 _| (ZRISLD
amat( i, j ) =0.0d0 — B
enddo ETF5HL)
enddo
ISomp end parallel do —
i$.6mp parallel do private( j ) -
do i=1, 100
do j=1, 100 TJ7—AR2YF
a(i)=a(i)+amat(i,j)*b(j) | F—4%FALI=
enddo ANEtE
enddo
ISomp end parallel do —
201 3FE EREER

62

=,
S

S
=T
%%

=
=]
[}
b=}

“%

ITC

%ﬁt/ﬁ—

r,The Un of Tokyo



77 —A M7 FORDOH
» T2KA—T 2 Z/xar(1/—F16ALYK)
» AMD Quad Core Opteron (Barcelona)

4 ) ryb 1V 1=Y4a7 . 511607 DccNUMAR! T E

» BRITHI-RORIILEEDEREEUESTES AT S") Xabelib®D EZE4)
|

I$omp parallel do private(S,J PTR,I) — —
DO K=1,NUM_SMP BALYRHE LT LHERITIID
DO I=KBORDER(K-1)+1, KBORDER(K) I1T4>T‘77X

$=0.0D0 _ —
DO J_PTR=IRP(D),IRP(1+1)-1 ﬁ HEROTOIEOERADT IR
S=S+VAL(J_PTR*X(ICOL(J_PTR)) ﬂ BB~ LIEDEE

END DO
Y(D)=S 7{5:_ bDAVTYIX ([EHESR)
END DO
END DO ERIT 5 #& $m Tz =X
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77— M FOFRBPRKZ N TH

» smedDa - .
http://www.cise.ufl.edu/research/sparse —ATHNAM
/matrices/FEMLAB/sme3Da.html IEECE ., DV D,
EEOBERD AL THOEIMKIC Hib EAEMN
A2 TN Xy allAD
number of rows:12,504
1755 A XHIhELN

» xenon2 =ZEXHITI
http://www.cise.ufl.edu/research/sparse  «<—ccNUMA™T
/matrices/Ronis/xenon2.html THA ERBH D
AR I, T= E BT ISEL BB AL 1B AN ] HE
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77 —A MY FOERYE EORE

» ccNUMAD 7 —XTIF v THEWLETHE IR
maOEa1—4A ., FX10, [£ccNUMATIZZ LNV =86 . SR ALY

» MREGHEFNZBELHERL, ERELBELITS

[FHDITATSLTEVNEDNRMNGL

HIEFHRE M3V &E55:5

66

BeST—

REA—FHRAET S,

—HRAIIZ, BESI T —RDIEZRET 27 0T S LMNEIZEIL
T.ZD#&. BEHAESATIVEES,

CDEE,

HIESAESATI)VATODTIRRANI—2Rhhvb

HWEIZ, BT —2%KETHTOT S LDTIERINE—
UNBIEESESATIIUARDT—3T7 I vRINI—2 8RS,
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225 ik
y {EEE=A ZE:TOpenMP i%|70O04 5324 AFH]

http://www.ccs.tsukuba.ac jp/workshop/HPCseminar/2012/material/
201 2—05—openmp pdf

» BEHAR E:ICEFEIZKSH0penMP AP
http://www.cc.u—tokyo acjp/support/kosyu/03/kosyu—openmp_c.pdf
» AEEE. XFEX., BEIERE
[OpenMP AP (1)~ (3) ]
http://www2.cc.kyushu—u.ac jp/scp/system/library/

OpenMP/openmp0109.pdf
http://www2.cc.kyushu—u.ac jp/scp/system/library/
OpenMP/openmp0201.pdf

http://www2.cc.kyushu—u.ac jp/scp/system/library/
OpenMP/openmp0209.pdf
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LR— bk (2D 1)

» BRELANILELLITIZERTE

BEIREDLANJLIZEET S50 :

[_00:; %bbf%gﬁlﬁﬂto

L10: Biko2&EEZANITHMISEE,

L20: 1EAERYIIRERE,

L30: HEFHEIFREELELTLHRIE,

L40: HEARBELELT SME, EHLTEREVNELT S,
L50: MMARREVLELTHRE, RERERBEZET,
XLAOLL LT, X HhRT 5IZET SRR,

» BEEDYUTINLTOT S LIZLUTAFI AR EE
(Fz=F-L.MPIDQER R AT I LT B EHY))
Mat—Mat—noopt—fx.tar
Mat—Vec—fx.tar
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LR— M (2D 2)
[L10] 175 -1T33ED2—FZ%OpenMP T 5{E & &, FT-=.
1IALYRERITICHTEIEHBIREATE L K
[(L10] 75 -fTHFEDa—FKIZDWNT, F7—AMIYFEE
=L, EEez i &Ko
[L20]EE4T 4] - 1THIFE D a—FIZDULVT., OpenMP Tl 514k
Bk, T I RALYRETIZHTE2E8HNREZAEE L,
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LR— i@ (F0D3)
[L10] T—2RaA—TEHEEIFAIMNARK, F1-.
firstprivate, lastprivateff B8 R XX DHERE (X RI M EEA &K,
[L10] Barrier¥g 7r 3 . Nowaitf@ B R X IZD ULV TR &K,
F-EDQOLSIFIRT LM PIFEEHE L TERAE L,
[L10] AREEZETHY LT TLVELY, OpenMPD)
RITRHTZA7SUBERMER R, TOMEEERAAEEZRE,
[L10] OMP_NUM_THREADS L5+ D OpenMP TE&Z /LT
IRIBEHEANR. ZOHREZRAAE &,
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LiR— il (20 4)
. [L10] R a—7DFEERE XX runtime D#EREEAR &,
F71-. OpenMPDIRIEZ D EFRZ AL K,
9. [L15] OpenMP version 3.0MDTHRZIRR &K,

0. [L10~] BA DEFH->TLVAERI—F %, OpenMPTiE 51k
HFh, ALYREHZZILSET. B ERZTFR L,
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