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N ARIRE
B OpenMP HiIEFHIS

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

e EH184:

critical, barrier, atomic, flush, ordered

® HIRIFIFIES

threadprivate

® F1):

private, firstprivate, ......
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SECTIONS 4:#4

'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 A[ L5 parallel §3f, B[] #pragma omp parallel sections
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SECTIONS Z#

® 5% sections SIE— 1 TIEH =g

o ig ) FIESSHIES section B, WAR—MEIT I KITEER LR
o FNMFIEFERIRAFE— M ERIENIT

o LR RER/EL, FRIEENIE nowait

® sections A Q)&

private(/ist)
firstprivate(/is?)
lastprivate(/ist)
reduction(op : list)
nowait
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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");

} OMP_sections_01.c
OMP_sections_02.c
® ;¥ = sections F section HYX Bl
® #pragma omp section WJN{E sections 13
o XEHHHENFESVIE section IHSBIE
® FE—/NF{ESSHIEHAY section FES T LI EHER
¢ FESZSNMHUNTERIENEET, ZRINEEZHNEFS
® FEFMARTELRIENEE, EF UG HRmIFERIEE, RENHFE
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SINGLE &#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 A&EHTiHPh, HERBRIABH—NTLKERIT (F—EREE&E)
® FE—BEF single I8 SHLENITHMNEARE, HELENLE single
ZRAFR, BRIEEXIEEA nowait

o TTAMFAHA
private(/ist)
firstprivate(/ist)
copyprivate(list) // G RITHENE BHEH TEHFIHNEIZRTE
nowait
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MASTER %14

'Somp master
Fortran structured-block
'Somp end master

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

structured-block

® master R{NALELHPIELIERIT
o HELEMEHAENITTITHRNRDE, HEEAEBRARD
o BEHMT IO
® 5 single nowait FI[X 71 :
master 5§ EE T LIZNIT, T single AR IEEIANLEIENT
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(I critical \
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T B flush
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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

® critical 3t (IFFRX) BRERF—R/TEREF—MEIENT

® PR BLIRIEWRINLT critical TR

o TERTHETENEHMH, EXHF, BEBESS

® HITIH PRI EZ A critical 3

o ZIREFAIGF RN OREFRS, HEIRBHELKENITREIA critical 3

® FILLAGTA critical BREHF

¢ FZWIEARRXRWEBIER—I1EM: F—AE, FRRPREF—IEIE
® i BRERFH critical RILBIER— I EE
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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

http://math.ecnu.edu.cn/~jypan
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BARRIER Z&#

Fortran |!$omp barrier

C/C++ |#pragma omp barrier

o [ERRED: KEBIZIESHIFTRFSF, HIREMBRERINEXS,
AREBHENTRENRE

® barrier & WM ERIAFT A LIZEEEAN IR e RERM T, BN
BES ST ! LA BEREE single, critical, master, section ! FEfFER
REFLAPEANERRIR, W:

if (myid<5) then
#pragma omp barrier

end

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



ATOMIC &1

Fortran |!$Somp atomic [clause]

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

® atomic I SHIER RN FHEMUHEFETHE, FAFSIEERNNE.

o ZIHSIERTRIEHEM—FKi1E9, FiXHFNEE S OpenMP Ff
Y RB9FA): read | write | update | capture

® {FH atomic F critical BT LLBR R RIBE=S

® &£ atomic RAJEELL critical BB :
&£/ atomic IS AT AHITHIERBEAANARETE,
mfEA critical B9&E, MIRABEBITHIT

FFENENEE: ENxFHEEINAR. MAREE. REHEH
ESEZF#HEIIX—FERFMELTRHACLIEARE, SRIEFRAFRIE
BLAZMTN, BARFEHAE,
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FLUSH %14

Fortran |!$omp flush [(/is?)]

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

o flush IFRBBRIP R, EXELR L, REFHREHE—FNAENE, Fix
{SHIMR E, HETEWHEERNTRE;

® A list, MRRFIABLE;

O T HIE SR EAT list BY flush $§4: barrier, critical, parallel, ordered

7E: BHAE nowait 76, MAFHIER flush #HS.
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ORDERD %#)

'Somp ordered
Fortran structured-block
'Somp end ordered

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

structured-block

o 5 E R IIR BT R FIIT

® {EAS critical (), 1BIFE T BIFMAITIGF

® ordered R EEHINFE for B parallel for 3§ ERTEIMX
® LB for 3¢ parallel for T2 1F4A) ordered

® —NMEMMEF R REEB—" ordered 1R

http://math.ecnu.edu.cn/~jypan
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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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3 EtEREER
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®m threadprivate

THFt=4Eta = copyin

45
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BAEA RS

B HIEIFIEIES Data Environment Constructs

Fortran |!Somp threadprivate(lis?)

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

EEZENAHBEBRRELENEAN, BER—IZENEZAN
(ZAFH1THED

® threadprivate EHIMETEFAZE, HEiG@Za
o TEFRBHTETH, N£/KEERFSHEBLER
® HFBER—IMZRIEAREF/H
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THREADPRIVATE =

int a;
#pragma omp threadprivate(a)

int main()

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

o T 2 EE—NHTHFRRAERE
o EETAFITHA, o RIBEANE, WEENTEE

http://math.ecnu.edu.cn/~jypan
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|
? i
C OPYIN | serial region thread 0
: .
|
|
|

copyin(list) SIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID

o EA th I"eadpr‘iva‘te , mig&*iﬂg Qi i]lélr:l]][‘l reg. | thread 0| | thread 1 “ thread N

a=10 a=1|["| a=10N

a=0 [[ha=0 =0

RMEXHITEIARY threadprivate ZEREI# S
TR, EEMARLMETRENRE S A et
I:I:I E"J{E*ﬂ IE.I i.-it"l"léll region thread 0
i >;=D
int a; |
#pragma omp thr\eadpr\j_vate(a) I:ZZZZZZZZZZZIZZ.ZZZZIZZZZZZZZIIZZZZZZZZZZZZZZZZZZZZ,
| Shared memor
#pragma omp parallel // FE—PF(TiE, i]mm_‘lmlf thread 0| [thread 1| |thread N
{ a=omp_get_thread_num(); } i =0 [[a=1|"Pa-
#pragma omp parallel // S PFH{TiE, i Shared memor
{ s } i.—it"l"léll Tegion tread 0
i ha =0
#pragma omp parallel Copyin(a) I:ZZZZZZZZZZZIZZIZIZZIZZZZZZZZIIZZZZZZZZZZZZZZZZZZZZ,
{ e e e e e e } | COPYIN Shared memor
i]nru]ltlr:c  [thread 0 fithread 1| |thread N
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\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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HIE TR/

B NETRNmIESISES
® MASTER
® CRITICAL
® BARRIER
® FLUSH
® ORDERED
® THREADPRIVATE
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LREEHmHEMN

@ for, sections, single, master F barrier 54 45 & BFh7SHYE 2 parallel B,
MERBHITE, XEFEQZTHH.

ordered 5 S4B E R B EERIENZS for F.

atomic {5 LB BLIEME RG], MANEIIHEENZTE.
critical 15 ¥ BFEFIANZIEMERIAEL, MANSHREEMLEIZ.

S ERHEREETEHHRAE parallel H.

\L1

© ® © ©
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HRE

®

® © ©

Q © ©

INASHIALTF S — parallel FH parallel 3541548 FiEr—NETRV4AA,
MR RIVFEREHIT, MXNFBEREHBIEERIT.

% [5]— parallel #5#I|AY for, sections, single 1N R IFRK UL ERE.

for, sections 0 single A~ 72 1FHINE critical F1 master BIEI7SX g A

barrier I~ R IF L INLE for, sections, single, master 1 critical FIENTS
Xig A

master P LIFHINE critical XEEHASX i F .
ordered I R IFHINLE critical XBIEHASX g,

A AEF TN sEX R H IS, WAIAEFTEMNEEXEIN
I, BEE{NARFEXEHNIT,
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ISR N ERUCAS, fEZREIEHH. SREEMHAITNIT?

long a=0;

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

{

}

a=a+l;

JB7R: critical / atomic

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

OMP_atomic 01.c
OMP_atomic _02.c
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TN y — P
EBE—NEEH ay, ay, a5, ..., TTH a,=a,+a,_,, i=23,..
PO P1 P2 P3
mput |6 3 5 8 1|8 0 2 4 3|5 2 1 7 4|1 2 3 5 1
Stepl |6 9 14 22 23| 8 8 10 14 17|5 7 8 15 19|1 3 6 11 12
Step 2 23 17 19 12
+ E—C
40 31
+
v v L 4
23 40 59 71
¥ 0 ¥
Step3 | 6 9 14 22 23[31 31 33 37 40|45 47 48 55 59|60 63 66 70 71

(FEFEE quiz02_xxx.c, BFFE—IT: /FS-HER)
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