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Abstract The application programming interface Open-MP for the shared memory parallel computer system and its

characteristics are illustrated. We also compare Open-MP with parallel programming tool MPI, To overcome the

disadvantage of large overhead in Open-MP program, several optimization methods in Open-MP programming are

presented to increase the efficiency of its execution.

Keywords Parallel processing, Shared memory system, Open-MP

1 5"

MEFTLBEAROER FTHACHEAIRAAH
FEIBHELRTAH TR THEEHLE (COW) AR XM
BHTAENMPP YRR SN B ESFTIHRE R R,
Y B GER R R BRI TR RER TR
RENEERR, FUMIFTRFHFENTRAGH IR
BREBRBEE ELETFP BRI T AR TL
BHRE MARTERN —BIRAXFTRFRTHN
5.

SWMEXFHATRFOTPAERMNFTRFRITE
B+ K#EX FORTRAN # C %M RITETHITY R
BEM P e— Ry Ry RERFRIHES P A &E
2 LR B FHITIRT M EFMA S L BN R RN X
BB F#DO Open-MP, IERE A T X frh . £ 90F K H
B F SV 6 B EFF M N B B F & O (APDOpen-MP
R—ATBEN . TV HMFTRELR ETURERER
WEH EHTHTEF AN R RESHEO. U
FEERFELHHTER SEEFRNSLBNRER -
REZEMITIHESH, CRTBR R, I EHFEREIT
BFRHATARBE D EE.F B Open-MP L H
OB ESMPLSHTRBETA#G T HRE BBTH
Open-MP 5 MPL % & TR F T BZM H .

2 %F Open-Mp

Open-MP £ DEC.Intel . IBM.SGI &t HHL 5K . 5 4
BERAXRNEZF AL EFMN AR F#(0)APLOpen-
MP %% 5 2. EHRE # Unix 55 Windows NT £ &4 {it
HETRENES. CEATE Windows NT FFEURFE T
B4 Unix FETFTELH, TLUELES., TEHNM %M SMP
£ 4 Liz47.0pen-MP 424}t C 5% 3, FORTRAN 945 E . &
B —4 FinHE) Open-MP REMHEBEEIFTEFRER

HAYE R .

Open-MP % #% FORTRAN I & C.C*BREFHHB T, N
T 8 —f&#y Fortran LL 2 C.CY*EF B 3 17118 % Open-
MP 8%, f P RF#H A —2 Open-MP 55 B R 4 X &5
ERFMMH B TR FHT4. L0 FORTRAN S5 B H, 5
Sa4H SOMP 3k WNE—RNFE ML 5FH 7.

A A i 8 ot — B T B 6 ) F 1% B Open-MP FE )
B4 M Open-MP X Btk B E— T EFF . BREH
B IE R R B PR 45 49, BB b, Open-MP i % X RS 5545 3F
e R ETAAABERFTIRT IS XXRERTE
. TERE—HHE KBEFITHL Open-MP BFE .

1 $ OMP PARALLEL DO
doi=1,128

b =a(@®+c(i)
!?té)dl\(/)lP END PARALLEL DO

E—4 5S4 $OMP PARALLEL DO # it TE#
EABEFTHRT.F=-4TH P4 $OMP END
PARALLEL DO ##H #3FITHRITR M SR XA S
BWAREETAFTEE RS, £ 1 $OMP END
PARALLEL DO RE—1 B, U AL BEL S
ERHENZE. RAFRSHSERT. BT
$ OMP END DO NOWATIT 3B % itk % K .

£ Open-MP ¥ — BB E TN, EH SR BEHRR
ARBFBRBHEZES Tk E LB B TS,
XEAFFERERER  RBRFIUE A RERFHSEIR
K 5] &9 8 BE S . 72 Open-MP o1, 7 U F iR B SR . 9 25 1
B S 30 25 V8 SR L 5 S VR BT SR W 2 17 B VR BE SR B
m:

| $ OMP PARALLEL DO SCHEDULE(STATIC,N)
BE—ABSEERGRHHS S HEEAD N HREFREK
A—PMEBRZ 5. Xm:

! $ OMP PARALLEL DO SCHEDULE(DYNAMIC,N)

LRI BASEERSHN SRS, EHRESMN CPUR .

OFREBREF L RA LS BET60074013) AR B HWES GHAEB00219) ITHEHET A RBZREHHRALKHFHA
ERESLREFEELHFD.MG & 502 EEFATA NIRRT NIRRT HLFFE, ERFAN A RERL

HUTIR. R W RLIWAE FTEFOT NIRRT,

* 133


http://www.cqvip.com

B2 X/ NHEFREA-NLBZF.

Open-MP ) 5 —REENH FHSEULETRE S @
4 HH RS RERRETUIHE ZBITLLE L AHEM
EHEFHAEERTURFAE QLRI HE, LT

ERARKEHENLEBNFVIRFIMETREFF.

1 $OMP PARALLEL DO SHARED (A, B,C,N) PRIVATE (I,
TEMP)
doI=1.,N
TEMP=A)/B(I)
C(D=TEMP+1. 0/TEMP
enddo
t $OMP END PARALLEL DO

BFRTE—ITHSHLHE ABCHNBRIEEL
B UM ALBUKAR MEATR I RESSZTR,
R eR LB EvE. AR TEMP e L hIEREL
B.XREN R TEMP A ZXRGIE, 1 T2 LEEN
EEE ML S A, TEMP HERAKETTH.

EE—HREENHSGLRBAHNS S HGL0—
R 5 :REDUCTION (op ; variable) , B E X — 4 0] H4EH
HEEERGT R variable, 3X B op I — M RERERE . 0
+.X .max %, % & variable R MBI G ERHBYE.
HOURSER ZERFENRBOHEGEEp HANE
MEREAFTELBNAS.FM. TER—FTKER/M

ASUM 53k 4 B# APROD ) F.

ASUM=0.0
APROD=1.0
1 $ OMP PARALLEL DO REDUCTION(+:ASUM)
REDUCTION( # . APROD)
do j=1,n
ASUM=ASUM+AD
APROD=APROD = A(D)
enddo
1 $ OMP END PARALLEL DO

FA LI E LR ASUM # APROD #5301, £ 3¢
THEERE ENNRBAES N E+ X BEBLYHENY
HRMEFET T LB ASUM #1 APROD o,

WY TFHAHTHBIE . Open-MP Hin T — LA
(WERFAHRBHR S AP UREBRITRFPIA— L
FE0] X B O] LA VRN R s ARG R AT AL T A
PERTRIHTRTHRG AT . QY& LiEfTE,
FrEARE SOTURRZER S BN LMEHER
TTUERRBFTHHFHERER I EFEROERYE
BHERIE EETREBGER EPER. QUTUELEFHE
& Z A8, I Windows NT. Unix £, (DR B X
FBLBE 34T ¥E. 1 T Open-MP 93X 8641 &, (618 R XK
ER.BE—HRAEWENHFTRELR.

3 Open-MP MR M5 {TRIELR

BHrE WA EENHT4%E IR HPF ,Open-MP .PVM
#1 MPI1,

HPF K #i e 3 0 412 F BUR T A R M BEE H T B F,
BAEL Fortran YRR, BTCR—FHLFNES FEAK
L NRFBRFE. IREBEERABE LRBTEHEH,
B HPF 7638 FYE RS A ™ 09 BR ) .HPF R XX
FREENHT AESTFEARRSER AKERNITH,
ETRIEENHH LS EE LI HPF RRiFRHATE
BYRFTRTN EW . ERE TR RN EIREH .

PVM R&MAHESERR EH— L RBESRE
B MR RA KB R 2R KRBT A
ARG X R ERHHTEEVEVMBERE PVM it Wil

©134

D000 http://iwww.cqvip.com|

MARRBGEAOER. EHTTELAENBFEH.PVM
HIENRHENGIRE L RRERFEANED, TH
HENEH GERAERRN ARERIFTHRENHE,
BENR. EREISF EFANERSEE BENE RS
W%

MPI R — A AFFAXTFHEBAENHFTRFHNY
B0 AATBMENDHNE A RENRSERGRY
B8 MPI 24t T 5 C M1 FORTRAN B M &, TLUHI 5
RERGHEHOSET X CEHBRELE EE5HK.E
(ERE BRSNS XA EIRE TR KNI B
Windows B8 LA B B £ EM Unix TR FH EEH
FHTN LR, AFRBHERE.

EXEFHOFE TOHTRER TR A RFE
HFETES L AN A FEEOFETOHTEFR
HEEEAAERNAE. XFARILKRIES SHABF T
BEZANXRILAETEFEAERSBRARRNE
FEE.ENATEIHESS XL RFEERTEIE/N, BER
BREEER BREHANHEFIREIEZEHER. L
SMICHRES R FEBRRITRENAY HENARER HF
RE. Gt HSRMPH—EESES T H AR WERN
ELBRR—MRAHE RERN KR ELR C.CT R Java
ERJET AL EHFTHEBETR MPLPVM $SRER
BELHER AL FEAREAY  AUTRREST:W
Open-MP #3% T X B4 A HRBEUR KN F B LUT
BRET.EENTUELS¥ I MPLLPVM HERIES XHE
Bmo e R X R AT E G BT
BB EFRHTLABOE SRR LR AH NERCTF
Open-MP fl HPF $RBATEEF AT XEMSUR LR
HRIE TR SERENPEBEN, TTAERENNE
B¥RARABTHRBEET . GEMRRE KN TR
HEE,

BT HTBRFTARMBRIURFTEBFRITIER
Bk FEH TR ERARE L EKEN Open-MP
EBAHTEFRTES B RAFTEFRHETREE
BT HRAE A B3 W% TEH bR R R ATt
BN — PN EERR E AHTLENEXRETHRR
FEEGHES SHEABEEERNBORES SR 42
E:3: 98

4 FTERGHERNRE

EHTRFHES WS TURRE ERESH
MR . R ERES RS F TR RAEMIR, %
AT S — X — A PR B R A RN L b0
HE%S: S E GAEAETREEE SRS, m&
HRERNE IS5 T%%. T MPI LR Open-MP B&S™
BHEANERNERES BEENEIHTBFRITHES
XKHFRUBRELY.

Open-MP i 8 5% , TT LA - 4 75 R 45 B R B XA & 3%
KRR R ST AT R S AR BT A FE AP X R [ 1 1
EARTER, EMSE . HARFEE RS, X7 MPI
R LR . Open-MP BH— M FAL KEETU
EHEA U S5 KA 5 b LA R IFAT B FEH
HFSEHFFREE T UKBSR 0 R ST T
¥, X7 MPLHPF 2 LI TR


http://www.cqvip.com

70 .Open-MP th 5 — 2555 . 81 F Open-MP £ —1 8
FATERFRITES  FEZHEV LHREXMAPRTRESA
EHREZETMURIRMEZESIWIES 2SI —EEEHEK
ERTLATHRE, B5—F ., FEERIFTEFPHE
REKEREDT B H Open-MP BIEIZFF ML HAL L
B2 EARBERMBAUERKERIBEESHNFE BN
R X BREZAENEROFRIELE S0 %
BRRUREFOHT GEBRED AESF—TEAEEF
XTATHRESHAFRFEPE AN —EFRIRETED
TR

B Open-MP # iR s 8, 2 A1 4 81833 % 3 Open-
MP XBHTERFRITOEMR. —DPHFRNBRLTENY
HR R AR MPI 274 A% Open-MP ) — R ¥ 4
&, — B 38 MPI 458 4E A543 Open-MP My 3h 7T,
RIEFEEME A Open-MP FE B R R ML LB REHFT
BAHTRE L. AR T, 24T FERAE i ) B 3k
BE MG BEA KT, X TUEHA MP] 5, PYM B93%
HEME,RREEFN . XEENHE MPI & PVM 5 X
BATRFITERT K.

Ui E RS AT SRS Tl % 5 MPI
g —BEANEBRIIR, RSFHAR R MPL %#, M

D000 http://iwww.cqvip.com|

MPI-Bcast, MPI-Reduce . MPI-Send A & MPI-Recieve 3 ¥
BITRFHTH, 23 LN RE LR, A1 TTEL %S —3
—BE FEMZJRZ AR RSURFLERS BB
W R AR B AE. IS ik & 4 FF 86 A Open-MP 34754
B, it fi]% & fE A Open-MP UK EEH R ¥ 2/ H
FIRRLHER FRITBRFRITOERER 2 EAER
RAOBERSE ZETEREER M LN BROETE
¥R Open-MP J£4740 . 2 £ X B TH -+ BITBRFH
fre FERER 2R T A E DA AR LREELZ S, KIE
R B 3 o BV (0 A

2 E XK

1 Chandra R, Menon R, Dagum L, et al. Paralle] Programming in
Open-MP,Morgan Kaufman Publishers,Oct. 2000

2 Hwang K, Xu Ziwei. Scalable parallel computing: Technology,
Architecture , Programming » WCB/McGraw-Hill Co. 1998

3 MPI Forum, MPI; A message passing interface.In: Proc. of
Supercomputing’ 93. IEEE Computer Society,1993. 878~883

4 Wilkinson B, Allen M. Parallel Programming: Techniques and
Applications Using Networked Workstations and Parallel

Computers, Prentice Hall Inc. 1999

5 BRER. TN G 0k B LN B EHE UK, 1999

(EHR0R)
feh REENMARFROERNEHEEBRFEENT MH
FXHFEHEXNBRNIERSRIERMETEXHE K
T.
L EREERBRTERA
Pr{Ww(X)>d} =1—-Pr{X|W(X)<d—1}
BREXIMERTRET RIAZFERGIRESEANHER
HIROMIFESR.

8 F XK

1 Lee S H. Performance Indexes of a Telecommunication network.
IEEE Trans. Reliability,1980,R-29:24~26

2 Abraham J A. An Improved Algorithm for Network Reliability.
IEEE Trans. Reliability,1979,28:58~61

3 Aggarwal K K,Chopra Y C,Bajwa J S. Capacity Consideration in
Reliability Analysis of Communication System. IEEE Trans.
Reliability,1982,31.177~180

4 Trstensky D,Bowron P. An Alternative Index for the Reliability
of Telecommunication Networks. IEEE Trans. Reliability, 1985,
R-34:329~337

5 Aggarwal K K, Gapta J S, Misbra K B. A simple Method for
Reliability Evaluation of a Communication System. IEEE Trans.
Communications,1975,COM-23:563~566

6 Xue J. On Multistate System Analysis. IEE Trans. Reliability,
1985,R-34.:329~337

7 Lin J S, Jane C C, Yuan J. On Reliability Evaluation of a
Capacitated-Flow Network in Terms of Minimal Pathsets.
Network,1995,25:131~138

8 Lin Y K. A Simple Algorithm for Reliability Evaluation of a
Stochastic-Flow Network with Node Failure. Computers &
Operations Research,2001,28:1277~1285

9 Jane CC,Lin] s.Yuan J. Reliability Evaluation of a Limited-Flow
Network in Terms of Minimal Cutsets. IEEE Trans. Reliability,
1993,42(3):354~361

10 Lin Y K. On Reliability Evaluation of a Stochastic-Flow Network
in Terms of minimal Cuts. J. Chinese Institute of Industrial
Engineers, 2001,18(3) : 49~54

11 Lin Y K. Study on the Muitlcommodity Reliability of a
Capacitated-Flow Network. Computer and Maths. Appl. , 2001,
42:255~264

12 Lin Y K. Study on the Performance Index for a Muitlcommodity
Stochastic-Flow Network. J Chinese Ins. Industrial Engineers,
2002,19(3):42~48

13 Lin Y K. Study on the Muitlcommodity Reliability of a
Capacitated-Flow Network. Computer and Maths. Appl. , 2001,
42:255~264

14 Lin Y K. Study on the Performance Index for a Muitlcommedity
Stochastic-Flow Network. J Chinese Ins. Industrial Engineers,
2002,19(3) :42~48

15 IMEF . BEH R KRS TTREN TN EEE. iR
¥, E%H

* 135


http://www.cqvip.com

