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NERE
B OpenMP FwiEHIS

o THEHEZELH:
for, sections, single, master, task, workshare

e G154

critical, barrier, atomic, flush, ordered

® HIBIIFIES

threadprivate

® F1):

private, firstprivate, ......
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SECTIONS %14

'Somp sections [clause clause ...]
'Somp section

structured-block

Fortran 'Somp section
structured-block
'Somp end sections [nowait]
#pragma omp sections [clause clause ...]
{
#pragma omp section
C/C++ structured-block

#pragma omp section

structured-block

® sections L AJ L5 parallel 53, Bl #pragma omp parallel sections

http://math.ecnu.edu.cn/~jypan



SECTIONS Z#j

® 154 sections S| E— P T{EHLE

o P FESFHIES section B, LAMR—MEXNIMIZRTTENRIDR
® FNMTFEFEERWE—NEIERNIT

o R SIERREN, BRIERIEEA nowait

® sections AN FRAHB

private(/ist)
firstprivate(/ist)
lastprivate(/ist)
reduction(op : [list)
nowait
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SECTIONS 7~

#pragma omp parallel num_threads(3)
#pragma omp sections

{

#pragma omp section
printf("Hello world!\n");

#pragma omp section
printf("Hello Math!\n");

#pragma omp section
printf("Hello OpenMP!\n");

} OMP_sections 01.c
OMP_sections 02.c
® ;¥ = sections F section BIX Bl
® #pragma omp section WAJNTE sections 15
o HEIH PR TN FEF VI section IHSBIE
® E—NFEFHIHEHAY section IHESTILLE B
o FEFZFNMHINTEHENER, ZRNVEZEZRAEFS
¢ FEFZFNMHATELENEN, EFSEBRRESRIEE, RENHTE
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SINGLE &#4

'Somp single [clause clause ...]
Fortran structured-block
'Somp end single [nowait copyprivate(lis?)]

#pragma omp single [clause clause ...]

C/C++ |1
}

structured-block

o AEHITHH, HERBRIREA—TEENT (F—EREEZLE)
® FE—NEE single IHSHLIEMNITHNHRTE, HELIENE single
ZRAFR, FRIEENIEMA nowait

o ATHMFAHA
private(/ist)
firstprivate(/ist)
copyprivate(/ist) // B BRITHENE BEHITHHIHEEETE
nowait
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MASTER % #j

'Somp master
Fortran structured-block
'Somp end master

#pragma omp master
C/C++ |t
)

structured-block

® master JR{XHAZKIZLHPRELRIZNIT
o He4&iZid HEESH T TENRE, EELRBRAED
o BEEAT IO
® 5 single [nowait] BIX 5 :
master 3§ EHRELEMNIT, T single AR FEBENZIERNIT
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CRITICAL & #

'Somp critical [(name)]
Fortran structured-block
'Somp end critical [(name)]

#pragma omp critical [(name)]

C/C++ |1
}

structured-block

® critical 3 (I§FRX) BRER—KEREF—NM&LENT

® PR BL&IEIFWORINIT critical BR

o TERTHETENEH, EXHF, BERERESF

® HITHPRTLIE EZA critical 3R

o ZIEFXIGFARANONEFSE, BERRBHEBEENITEA critical 3R

® AILLLGE A critical SR HF

¢ FZMIERXBEBIER—NEE: F—HE, RakbRAEE—PEE
® i BRBAFH critical SRIFBIER—EHE
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CRITICALZA)

#pragma omp parallel num_threads(4) private(i,tid,mysum) shared(a,h,mypi)

{
tid = omp_get_thread_num();

#pragma omp for
for(i=1; i<n; i++)

{
}

#pragma omp critical
mypi = mypi + mysum;

mysum= mysum + f(a+i*h);

mypi = mypi + (f(a) + f(b))/2;
mypi = h*mypi;
OMP_critical_pi.c

http://math.ecnu.edu.cn/~jypan 12



BARRIER & #4

Fortran |!$omp barrier

C/C++ |#pragma omp barrier

o [EREL: KEBIZIESHIFETRF R, HIREMBLRERIEZS,
AREBRERITRENRE

® barrier < L AMERIAM B EIZHEELAR A EEARIMTT, T
BESSIREIEHI! ELANABEILAE single, critical, master, section ! FE{EIF
HiEFEEPERARBEEEER, W:

if (myid<5) then
#pragma omp barrier

end

http://math.ecnu.edu.cn/~jypan 13



ATOMIC %5+

Fortran |!Somp atomic [clause]

C/C++ |#pragma omp atomic [clause]

® atomic HSRIEX R Fif it FE FHE, TAFSIEERNNE.

o ZIESIMER T REEREHN—F1EM, FAXIFNEE S OpenMP Fift
YA FA): read | write | update | capture

® {FFH atomic F critical TR R BIE=S

® {5 atomic AJBEEL critical EEW(:
£ atomic ISR LAHITHHERBENN AR TR,
MfEA critical BY3E, MIRABEBITHIT

FFEENSNEHE: ENzFHEBINAR. MAEEHE., ARIEH
ESEZFHEIIX—ERFMESRACLEZAR, SREMFRE
BLAEWTAK, BARFEHTE,
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FLUSH %4

Fortran |!$Somp flush [(lis?)]

C/C++ |#pragma omp flush [(lis?)]

o flush FFRBERIL R, EXLELS L, REGEFRFE—BVAENE, FiX
HSHIMNR L, XETEHBEEANREF;

® AF5 list, NIRRT BLE;

O T HIE SR E AT list Y flush 384 : barrier, critical, parallel, ordered

E: BB nowait 6], NABEE flush I8,

http://math.ecnu.edu.cn/~jypan 15



ORDERD %#J

'Somp ordered
Fortran structured-block
'Somp end ordered

#pragma omp ordered

C/C++ |t
}

structured-block

® (B E MBI IR B ITRTROIR AT
® ordered REEHERTE for BY parallel for 5 EREIFX
o —MEEFEPHRZREB— ordered 3R

http://math.ecnu.edu.cn/~jypan
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BAEA TS

B B IEIFIEIE S Data Environment Constructs

Fortran |!Somp threadprivate(lis?)

C/C++ |#pragma omp threadprivate(lis?)

HEZTBRLAHBERELELEN, BER—%iEAR2R
(BAFHTHED

® threadprivate FHIETEBFAZF, HEIEAZH
® HIEER— I LIEARZ /A

http://math.ecnu.edu.cn/~jypan 18



THREADPRIVATE =

int a;
#pragma omp threadprivate(a)

#pragma omp parallel // F—"FH{TiE
{

}

a=omp_get_thread_num();

#pragma omp parallel // F/NFH{TiE

¢ TE a AR —NHITHRREAERIE
o EE_NHITHA, a RIFRERAMNE, NEHNREE

http://math.ecnu.edu.cn/~jypan
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COPYINFH]

copyin(list)

® fii& threadprivate, X &IEEIZATE
BMEXTHITHEIFA) threadprivate TE#
TERK, ESMAXLAFATEEN LI
P REHEE

int a;
#pragma omp threadprivate(a)

#pragma omp parallel // FE—FH{Tia
{ a=omp_get_ thread num(); }

#pragma omp parallel // S FH{Tie
O ...

#pragma omp parallel copyin(a)
{ e e e e o .}

http://math.ecnu.edu.cn/~jypan

a="7
_________________________________________________
o e e
! Shared memor
I .
[ _ thread 0| | thread 1| |thread N
i paralle] reg. 1
|
I a=10 a=1 1 a=N
: - -
|
____________ - . S e S g Sy
____________ N
I .l
! Shared memor
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ro . thread 0
! serial region
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KRGS TR/

\L{

HE5H
%ﬁ] PARALLEL | for SECTIONS | SINGLE | PARALLEL | PARALLEL
for SECTIONS
IF v v v
PRIVATE v v v v v v
SHARED v v v v
DEFAULT v v v
FIRSTPRIVATE v v v v v v
LASTPRIVATE v v v v
REDUCTION v v v v v
COPYIN v v v
COPYPRIVATE v
SCHEDULE v v
ORDERED v v
e NOWAIT v v v




HE TN

B TR ERSIES
® MASTER
® CRITICAL
® BARRIER
® FLUSH
® ORDERED
® THREADPRIVATE
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HEEM RS E N

for, sections, single, master F1 barrier 5§ 45 E BIEIZSAET 3 parallel &1,
MEREHITE, XEFEQZTLEH.

ordered 5 S4B E R G E BRI for F.

atomic I L BEFABLIEMERIAR], MANEIAIZEERILZIE.
critical {82 BEMBENLIEME RG], MANXEHEEERNZIE.
SRR EEEN&EAR parallel F.

S)

© ® © ©
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HRE

@ BNESHILLT FH—A parallel F 1Y parallel 5 %1558 1 37— 5iRVLA,
MRARIVFIREHIT, MXNFENXBSREENIT.

@ F[E]— parallel $=&IfY for, sections, single 1 RIFHIERE

@ for, sections F1 single 1 R IFHINFE critical F master FIENZS XI5,

barrier 1~ 72 1FHINLE for, sections, single, master F0 critical BIEI7S
Xig s

master P L IFHINE critical XEIENAS X F .
ordered P R IFHINTE critical XEIEHTS X P

A AEFATERESX B R EIRES, BAEFITERRNEESX N
M, BEMBAELERIT

®

Q © ©
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NEE TEANES, EZEEEM. SREMFAFITRIT?

long a=0;

#pragma omp parallel for private(i)
for(i=1;i<=100000000; i++)

{

}

a=a+l;

JB7R: critical / atomic

http://math.ecnu.edu.cn/~jypan

OMP_atomic_01.c
OMP_atomic_02.c

26



	OpenMP 并行编程
	幻灯片编号 2
	幻灯片编号 3
	内容提要
	SECTIONS 结构
	SECTIONS 结构
	SECTIONS 示例
	SINGLE 结构
	MASTER 结构
	幻灯片编号 10
	CRITICAL 结构
	CRITICAL示例
	BARRIER 结构
	ATOMIC 结构
	FLUSH 结构
	ORDERD 结构
	幻灯片编号 17
	数据环境结构
	THREADPRIVATE示例
	THREADPRIVATE示例
	COPYIN子句
	共享结构与子句小结
	指令与子句小结
	共享结构指令绑定规则
	指令嵌套
	举例

