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NAERE
B OpenMP JgiFEHIS

O T{EHE=4M:

for, sections, single, master, task, workshare
O RAZ1E<:

critical, barrier, atomic, flush, ordered
O #UEFREIES

threadprivate

O +a):

private, firstprivate, ... ...
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SECTIONS Z#

'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
}

O sections t2R]LAS parallel £, BP #pragma omp parallel sections
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SECTIONS Z#

O 3§55 sections GE— P LT{FHE=

O EHRIFESHIES section Bi2, WE— MEXIRIZAYEEIEIR
O 8N FESEHRRW— I EENIT

O ZERRSERRLT, BRIFEIFEEA nowait

O sections ATEN=FEEE

private(list)
firstprivate(list)
lastprivate(list)
reduction(op : list)
nowait

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



SECTIONS 74

#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");

}
7= sections #[] section AIXFI
#pragma omp section WJR{E sections g
HEEFRIS N FHESHIE section I5SEIE
FE—NFESEIE section 15SETLAERE
FESPMEUNTEHENEET, SRNEETHER
FES N KT HENEET, (FE D ECRmIFEETEE,

OO 0000

http://math.ecnu.edu.cn/~jypan
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SINGLE Z#4)

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

#pragma omp single [clause clause ...]
C/C++ |1
)

structured-block

O FAEHITES, IEEfBERREH—NEENT F—EREL&E)
O —MEE single 1I5SHEAERITHEMNANLIE, HELZKREUE single
ZEMFRT, FRIEEZCIEE nowait

O ATREYFEE | ivategisn
firstprivate(list)
copyprivate(list) // BEBRITIHENE BEFTEHFHEZEE
nowait
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MASTER Z#4

'Somp master
Fortran structured-block
'Somp end master

#pragma omp master
C/IC++ |t
!

structured-block

O master BYXHZAZEFHIELAZHAIT
O HEZiebhd H e T TERE, BIEREARERIIEL
O BEAT 1/0
O 5 single nowait AKX :
master ISXEHELIERNIT, M single HRIFCENARISAENIT
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(I critical \
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CRITICAL %#4

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

#pragma omp critical [(name)]

C/C++ |1
)

structured-block

O critical 3 (IE5RX) FRER—ATEIRBEE— 1N EEHRIT

O FrBZERBHORIT critical 1R

O TERTHETENEF, BEXHE, BRHERS

O FTEHAHELABE A critical 3R

O HEZKIEFRXAONES, BREIREHET&ENITHEE critical

O BILUEEA critical HiEg=

O FEEMNIERXWEER—NEMR: E—iE, RGP REE— g
. O FrERERFH critical BUEEIER—MEER
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CRITICAL R

#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
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BARRIER %14

Fortran |!$omp barrier

C/C++ |#pragma omp barrier

O [EREEE: SiRiBRzig<EME T RER, BEEIREMBESEERERZR, AR
B TIRERIAAS

O barrier 18 WMBIERIZERE Sz B R IR ER A RERIARYMETS, BNIATEERS]
FosEEl! ELANABERTE single, critical, master, section Fi! EEIREIERLESN
PEREFETE, W:

if (myid<5) then
#pragma omp barrier

end

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



ATOMIC Z 14

Fortran |!$Somp atomic [clause]

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

O atomic IERIEBNENMAHEHIHIRFHE, FARFEN SRS,
O e ERATEEEEHN—FKET, FdFHzE2 0 OpenMP i
O XFEFAJFa: read | write | update | capture

» {§FH atomic #[ critical EBRJLLEEEHIESS
» {EF3 atomic AJgELY critical EERX: {#F atomic I§S AT THEEFEE MR
AEITT=, mER critical B9iE, WREELRITHIT

RFYIERNRNERE: EBZEFEItRIRNES. MArRER. AeEiHESRZ
FhEINX—ERREASRE T SIZET, SRIEMEERMEFEASI N, &
LIRFFIRETAH].
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ISR N ERUCAS, fEZREIEHH. SREEMHAITNIT?

long a = 0;

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

{

}

a =a+ 1;

JB7R: critical / atomic

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

OMP_atomic 01.c
OMP_atomic _02.c
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FLUSH &1y

Fortran |!$omp flush [(/is?)]
C/C++ |#pragma omp flush [(lis?)]

O flush fRREUERIP R, EXYR L, RRERE—SINTFIE, mxiES
NHRE, EETERSREIRE,

O A% list, WFRFEXAEERE,;

O TFHESTREA list BY flush 355 barrier, critical, parallel, ordered

x: &8 nowait 78, NAHEES flush 18<,

http://math.ecnu.edu.cn/~jypan 16



ORDERD %544

'Somp ordered

Fortran structured-block
'Somp end ordered

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

O fEE BRI TR T

O {EAS critical 2RI, (BiISE T REIMNATIRF

O ordered REEHINTE for 8 parallel for I5ERITEIAX
O i for 8% parallel for EENN+FH) ordered

O —MEIMAP RS REEE—> ordered R

structured-block

http://math.ecnu.edu.cn/~jypan 17



ORDERD 7=

void example ordered(int a, int b)

{
#pragma omp parallel for ordered num_threads(4)
for(int i=a; i<=b; i++)
{
printf("*tid=%-2d, %-2d\n", omp get thread num(), i);
#pragma omp ordered
printf(" tid=%-2d, %-2d\n", omp get thread num(), i);
}
}
int main()
{
example ordered(1,8);
return 0;
}

OMP_ordered.c

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

B Z{EINIETES Data Environment Constructs

Fortran |!Somp threadprivate(lis?)

C/C++ |#pragma omp threadprivate(list)

j:[:,.—\—.m =

BT ERATEEUERESLEAEN, BER—REREEBEM (S0 FHTE)
O threadprivate EHMAETEFIAZE, HEEIBE0ZE]

0 TEFEGHSEFY, NeRETEIGFSETRE

O ZEER—HEREERRY
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THREADPRIVATE =

int a;
#pragma omp threadprivate(a)

int main()

{
#pragma omp parallel // F—1FHITiE
{
a=omp_get thread num();
}

0 TE a EF M HTEFIREARNE
O EF-ANFTEA, o FRERENE, NeEl=EE

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

copyin(list)

O & threadprivate, FAE&ERSTENE
XG4T AR threadprivate ZEEHITHIAN,
FEREXEIANETEENEETYERR

int a;
#pragma omp threadprivate(a)

#pragma omp parallel // SB—FITE
{ a=omp_get thread num(); }

#tpragma omp parallel // SFEZNFHITIE
O ...

#pragma omp parallel copyin(a)
{ .
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____________

____________

e e e e — =

e e e e —— 1

____________

_____________

_____________

_____________

e e e ——a

_____________

_____________

____________

_____________

fe e e ——— 1

U |

d = ?
Shared memor
thread (| | thread 1 thread N
a=10 a=1|["| a=10N
A &
Shared memor
thread (0
)a =0
Shared memor
thread (| |ithread 1 hread N
Shared memor
thread 0
a0
I ¥
COPYIN Shared memor
t
thread 0| |thread | hread N
"a = \a = “INa =

= 20 e [T

n



\L1

LB ) b5 T NG

HZE5H
%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
NOWALT v v v

At s e e vanecenaenn

Jype
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B NETRNmIESISES
O MASTER
O CRITICAL
O BARRIER
O FLUSH
O ORDERED
O THREADPRIVATE
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L2 2B 118 448 E F

for, sections, single, master #[1 barrier 1§48 ERNSAIE 2=
parallel 7, IR KBFHITE, XEEDETHY.

ordered I5<$HERISE BRIENZ for H,

atomic I5SBFEBEEEMERIAE, MAMYELRIBENEIE.

\L1

©

©@ ® © ©

15 R ESERIEE eRAE parallel A,
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critical {8 IBEFIBRZEAZMERRIE, TIAMUEZREENSEIE.
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SISHINT 55— parallel B parallel 15248 EiE—NHAIAE,
MBARFREHT, WX NFHENEIRIEERIT.
=[E— parallel =589 for, sections, single AUIFRILLERE.

for, sections [ single RAIFHIVLE critical F1 master IFISKIEE,

barrier ~IFHIE for, sections, single, master 0 critical BYE]]
S,

master ARIFBIE critical RPzhAX A,
ordered ARFHIIE critical KPYzhAX g,

A LAEFHTEIIEISKEF HINES, BAEFHTERIEISXES M
W, EeXBEESERT.
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