20008 BI=HERC|BS £ HEWH=2F H7AH W2S

OpenMP 3 A|o] tid 12

0% 5w,

ol
=

/}jl

o

ul—;ﬂ.og*

FYYTL JHENF G
e-mail : jwlee44@sun.hallym ac.kr

Survey and Analysis of OpenMP Specifications

Jong-Woo Lee*, Chan-Young Park*
*Division of Information and Communication Engineering, Hallym University

2

gr

dAR A BATH B4 IZe) BAL 9P AFHH A2DL AY WEAA olrAYAo|T) o] F
F4 vizel 4L Zeadgdy Solges s AN A YA He wol AuPn Yt
Aotk A% Gedol drisit 7] ge 34 el ZzadY AbHolag AT o
2o, m= w@4o]l & BUAII Fole =eadge] BHYE FEHEA ML U PYM 8

olgd HANA A PZE ALeE A7 AR

PAAY B wBlAE T4 o2 9F AF

g Al2"E A% Z2 Y AeHol2 EFA OpenMP HAO dial nz. 2% A AT

o OpenMP BA 9 $3 w73 3 24 A4 FL 7181, OpenMP BA 9 B&

T3 HEg 8

8
gth T OpenMP FAO] Wb JE ¢ T2aWE £4% dE BT & =R ZHe
@

OpenMP 2t Ff dime] Z2adY deHels: EEE L5 n, o g

#d ATE 243 Av=d Ao

1. M8

I dzEgy Z2adgy 24g ZFEr] Y
=& #7 ANSI X3H5 EE<M1]o]l 2 Az2tn &
4tk &gk MPP FZ& Ze B4l dlZE A&
ol Ztgg womA X345 & ¥HY Tadgye ¥
Fo2 0z Bo| AMYHAE E3ch o8 =<
AZAAES o8 2 QFE7|E FFon) X3H5 = 28
Hoz FX(loop) HHA ol9e) REoM= B <
HE Yz Y] gEgoltt Anydez o mdg
Agst SFLEL HE Aage &34& drse
doll A skt

iAlA] dd 2oy Zd9& MPI 9 F3o=E
A8 A¥Hoz FFEIH Y YE HEY ==
Aadel v|Ago RN HiAz] Ad TP 3
EFoz zg FAyuvtn & 4 vk AT A
Age ZEadgy AL 42 gus 9@l s
Q. mz o] g FREo] TR N
Koz Egrojol dtu, E¥H AR TR
Aesle ZRMAE T T=2aud s

37 5as Holot k. Aot Aoel HExe]
NAIEE FEoH A ABA §4 AAUZ

HE 59024

Hale HaHow

Pthreads & 2#= 39 F# vizg Z2azqy
& 9§ POSIX EFo|t} A% ZAHo= o] &
gtoll= Fortran 210}7} 3o QA g} =3 73
AA & Z2adHE A5 RelEtr] Roe A
2% T2 E 943 Mg 32L& B¥= slu
At A3 HEAdL nEtn QAR doly ¥E
e ALHR] et o] oz HE AXHE 98
o8 dojEo] SHASAAT 4y AHgd AL ¥z
Ne HAHolt) Fortran o MY FElz oF Ay
of AgaElA A" HPF AEJ A AMLEx
RE ARl

dA 35 A8t dF4Y g A4 AT Eo
MEAES] &) sidd 2L TR aNEo] HAssE
oo} & HUIAPE Za UFoE BT B
oS A3 Jt A= Haln FF3e ¥y =2
a9y Ao gyl wEolgu & 4 Uk olyF
HaAdolA 543 Zo] OpenMP BEAISH o]l FH
iz Zgady #3E& AFgstn glod, Bady
o} gtolHe|g] FFEojA A ojor & AEH o) AE

r 3t

P
T
2 #A% Yot EF OpenMP FA Y E Fortran 2

621



2000 StRFEXCISS FH &P TR H7A HS

ok obyet C/CH+ dojoll digt AP = E3Eo] gl

“ M
12y By Z2ady B 2YsS Ny

AW2E Bolu ¢

198 ¥y Z2aygd ¥F 249 v Hy

X3HE | MP1 | Pthreads | HPF | DpenMl
334 no | yes | sometimes | yes yes
A3 BEH | yes | no no no yes
o] 24 yes | yes yes yes yes
xed AY | yes | yes no yes yes
High level yes no no yes yes
qol8) 984 | yes | no no yes yes
A% 19 no | yes no tries yes
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2.2.1 Parallel ¥ E R

#pragma omp parallel {clauses]
{ /* . */ 1

ol FelE AHoEHv, WY Ay 7B I= GHE
487 98 AEEd FEA(clawse)dl e if,
shared, private, firstprivate, copyin,
reduction 59 &%F°] & ¥ Yot dF 9, if
(expression)ol F&d HE g A
expression o] Folojelnlt aE EFo| B g
t} AzlelH Fatdoz AP FEH4d digh &
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222 For T ElR

#pragma om? for [clauses]
for (var=J]ower_bound; var<upper_bound,
var+=increment)
statement,

o ez Ao, for Ed 93 wE £S5
e 2 =S A 2wty 48 ASEY F5 4
+ private, firstprivate, Tlastprivate,
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2.2.3Sections U¥EH

sections UHEIBE o 2B A A=z o
€ F=E BFSE A A AR AeHH,
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#pragma omp sections [clauses]

[#pragma omp section]
structured-block
[#pragma omp section
structured-block

]
}

Sections UlHEHE #ald
block 7Y% EAA barrier 7}

7} structured-
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private, firstprivate, lastprivate,
reduction,nowait 5 &3°] & F Ao
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#pragma omp single [clauses]
structured-block
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#pragma omp master
compound-statement

nt2H YEElRZ (A" EFEL 84 TEaH
F3o A7 2d=EE F vlaE 2g=d oA
T AgEd. #W 2#= 3 FU18E g8
OpenMP & critical, barrier, atomic, flush,
ordered UHE|BES ] 43}

® #pragma omp critical [(name)]
compound-statement

@ shie zes wel 3 ¢ AES BAYW
o Q71X pame & 713t BA ol d¥S
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® #pragma omp barrier
2E 2z#Eg0] o] A =2 w7x 7o
o

® #pragma omp atomic

var op = expression
28 A4to] atomic A ©]FolAEF EAFITH
® #pragma omp flush [(77st)]
o 2S5 o3 FHEHIDI UE AFE(Iist
A AH)E H4A gz A
@ #pragma omp ordered
compound-statement

for HElD U4 A-8E 4 glom AH
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omp_get_thread_num

omp_get_num_procs

omp_in_parallel

omp_set_dynamic

omp_get_dynamic

omp_set_nested

omp_get_nested
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omp_destroy_lock

omp_set_lock

omp_unset_lock

omp_test_lock

omp_init_nest_lock

omp_destroy_nest_lock
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® OMP_SCHEDULE : for, = parallel for t]
AYEE Aolar] Y Alg
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® OMP_NUM_THREADS : ® 3
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® OMP_DYNAMIC : HE EEd 3713 2y=
9 58 23 71% ARE Ve

® OMP_NESTED : T3d H¥ £5F 3§ qR&
UERY.
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#define N 10000
typedef int array_t [N];
extern void foo(g void bar(),
int main(int argc, char **argv) {
int i;
array_t v;

/* this could be parallelized */

for (i =0; 1 < N; i++) { v[v] =0; }
printf(*initialized array\n™)

/* these could run in para11e1 */
foo();

bar();

7% 1. OpenMP 2 $AH7] Aol ¢ T2

#define N 10000

typedef 1nt array_t

extern void o(g vo1d "bar();

int ma1n(1nt argc, char **argv) {
int i;
array_t v;

#pragma omp parallel {
#pragma omp for
i++) { v[i]l = 0; }

} for (i = 0; 1 < N;
printf(“initialized array\n”);
#pragma omp parallel {
#pragma omp sections {
#pragma omp section { foo(); }
#pragma omp section { bar(); }

}
}

% 2. OpenMP TAHLE FAY WHE T2

A4 4839 OpenMP ZFYHZE Compaq ALY
Digital Fortran, SGI A}2) MIPSpro 7.3 F3 48 Fol
onj = Yol2E OdinMP[4], Omni H 3} Fol
ot olE A FEo] gk B http//www.openmp.org
9] resources MM 25 ¥ I gt}

4. HdE

28e 2 =AM F& dxEeg =2l API
T Fkal OpenMP o el &SR I, OpenMP 2] o
TRAEL B8t 34 dzg Z2augsy g4
WA A AG 9ol vlE ®Wiln PR, BE AP 9
Bz dsly 84 EACE 2AE] vido|rh

EoA AHE OpenMP & F
Zolt}, Ak o} OpenMP
So] 28 @o] A9
1, old] %"]% OpenMP N2HFEE 17}
AN&EEoloA #E AT AFE dAog B =

'“1° s

2
g

Fo) 71043}% Hh= OpenMP o e ANE FH F
T Bd 472 BAHAY & 0L Holgts Holoh
F3 B9

[1]1 B. Leasure, ed.. Parallel Processing Model for High
Level Programming languages. Draft Proposed
American National Standard for Information Processing
Systems, April 5, 1994.

The OpenMP ARB. OpenMP: A Proposed Industry
Standard API for Shared Memory Programming.
White Paper, October 1997. Also available on the
resources section at http://www.openmp.org.

The OpenMP ARB. OpenMP C and C++ Application
Program Interface, Version [.0 — October 1998.
OpenMP Consortium Document Number 004-2229-001.
Christian Brunschen. OdinMP/CCp — A Portable
Compiler for C with OpenMP to C with POSIX threads.
MS. Thesis, Dept. of Information Technology, Lund
University, July 1999.

(2]

Bl

4

624



