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3 HUL OpenMP ™~ g syntax 39 Nj behavior Dxd Njog U° &89 b n,y mDz
nidg sAoNeAY

woog baEes?F m@bnym?21

" Uomy8L s VPAR pdnym?22
OpenMP APl g K WPW WP @bnym?23
Gf gf g OpenMP ™ g @6 nym?24 210
' C/IC++ v
C/C++ D2 Njo HILU OpenMP ™ HU C 3 C++) DD Q) “ UFf ¢ NjR #pra gma
s' ARU3ZDD QO™ vuf @Ay

A CIC++ A

v Fortran v
Fortran D20 Njo HULU OpenMP ™ HULw g 3 WUFfR wDD) mEs’' ARG3
DO OQO” OUF&AY&GUL ~" tUomy8LgGl g wDDy mE«cdUx ° 3ZAYY

A Fortran A

AGUQOULUY AUOpenMP sy e e AQ NDANjUe GHILU % 3 U DANj3 U HULSO my 8 HWL
OpenMP ™ 3 T uomys8L s ARU3ZU3uUeAY « AGUO HUAAG(
OpenMP ™ 3 OpenMP >~ U d my 81 gye U m3ljRGZs" AREen
ymeéGH8mtbze) s < ADZif pDZz @ ATYUF ™ §¢o6y) mE3ZHULOpenMP ¢
omy 8t 3 NjA HUOOpenMP ¢, Ux 3UROmy8L 3NA 13 AeAy

Fortran

v
*BgWY HULUAAQ g OpenMP ™ Dz Ufe&Ay
OpenMP ™ HWL PURE @ GHUELEMENTAL /4 uDz 7 o HUNji @ £T Y

A Fortran A
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v C/C++ v
C/C++§ OpenMP ™ HU pragma s i 6t ? ¥y~ 3> VA Ay
OpenMP ™ g HUL" CDz A DO QO 2Dz OUF ONE@AY DAL o
g|=|3AY

#pragma omp di r ective -name [clause[[,] clause] ] new -line
Gfgf g™ HUL #pragmaomp 3 0@t 8 AY” g T¢g mHULOmMy8H™ Dz
ARCOBAC++ gN DzmN@AY DA HULU# §gCv3 ARGZIUZUUL ’
gU sWYyRGI Dz ADZif pPDRDAN _ 1 1j¥ & Av#pragmaomp Dz (si 6+ p?
VOFEEdmHULU3 8t U T gA DDZeAy
» HOUY "H3"H "HOVWwmUGFP @AY
OpenMP ¢ 0 ~ HIOwWG 37 jogy g D#ZAAQ Uf OGP HIL 40+t 7?28 3Dz

Gr pDZ & £TY

A CIC++ A

v Fortran v
Fortran ¢ OpenMP ™ HU® i3 6 ADZ VABAY
sentinel directive - name [clause][,] clause] ] new -line
AA9o g OpenMP 6 my 8h™ HUL™ 308 RDAiF pDZ & ATY g «2
HWO P& nym211 3pdnym212 3 Uf ONjJROADADWO « 4 % «dg9gcCaE b

h8tL 33 DZ eAy

B ZHOY "H3"H "HHW WGP & /T HL AG g Dz E éel3H3ue
(37308 ETY

s
,
—

R

AETY&GL s~ g:' Dz E &
sU aARGI D VgDNj] Y U° ggdyy) mE3HUFortran § OpenMP ™
S A |=|$' AéAY

A | Fortran A

p
X
[(eN
O
I
C
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- U3Dz 9¢~ | directive -name A%~ 0 3u& £ATY _° DA »0 H@& R

03Dz  AoGgulNjYpdnym26s  AodguNYy ~ 1 Dz F R clause

g %%HU ZHIjT @ ETYGF gTP ¢ g DONjQ A UfF g NRY Dz Q9o U”
1§ HLUw Dz &9 t Al3U03ugAy

NGodgAEEtB 1~ P6nym?293 VAL &6 D & p6énym?294 UL

threadprivate ~ @dnym?292 VO6 A flush ™ @6 nym?286 DAL | E

s> VARG3U3uU@AYi ) EHUL o° dzgi ) EN8YegomMa3NMyRFG &% O6R
AT @AY

C/IC++
i) EN8dYe HLUW | 3AYi ) U 7 R” (e D@ Njo HIL Uf QNJRGF g
Fgpdnum3gV¥ DzQolglNY
A C/C++
v Fortran
i) EN8YeHWOW |8GH | A?2ny3lef G B 24728 3AYi| BU 7R
T DD Njo HIL Uf ONJRGF gf gbnym3gV¥Y Dz1Q0o G g uNjY
A Fortran
v Fortran
W od g
woe«ed gZE) bh8L 3HUL" &g U Ur @Ay

ISomp | c$omp | *$omp

HLU ehe BRO&F L s° @8DANj 3A0 ADZi? pDZ & AT Y Fortran
guo«edg ¢g GO V] VO6Aefhaeg OyHIL” g D2 uf @AvY”
g O HULU efhe U 8GH 3DZf pbDRAUL” g HLU efe U &
GHI ° W§g 'H3DZif pDZ & ATY
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0} mEHUL” 3 4 Dz ‘7ol O0O@NEAETYIp U ehe Dz t G
3UUGUORO6) MEUOEY 8AYd) MEHLCZE) ¢ &3 uL Uf 8AY”
g O &GH g Dz GLU ADz t G Wg "HUYp ¢gT1. LGGg H
Ufr @Ay
&g, DONjo L™ s VAR ogedH . 3AY A¢§g HULU Adg efhag
_ s AgNjeAYy
c23456789
I$Somp parallel do shared (a,b,c)
c$omp parallel do
c$omp+shared (a,b,c)
c$omp paralleldoshared (a,b,c)
o4 g
«d§gz¢E Bh8L JHU &Y V] ur eAy
I$omp
ig HL ] s&) 3to "H §iUp AQNRGDRULU] gehaeDz f 01 &8
Nje¢ £TY HU g "Hs® @DNj 3AQ ADZi? pDZ & AT Y Fortran g «
4dg ¢ L L g OoyHUL” g D2 ireaAyY” g O HU gv
Dz UDZi? pDZ @ £ATY Uf R g 3HUL 1 g6y mEotT DGR
Wg vg "HU Nmyym¢g 3DAf pDZ e&AETY g DZUL g v Dz
. sOvDz kKAG nNmyymg s ARIZU3UeAY
0} mEHU 34 Dz ARG3ZU3ULY 6R6) mMEU OA&AYd,
mEHLUZE; ¢ UFPe&3 av uFeAYm&'U“ g gvdg Ag 3 DA
"HU p 3iRI . UGg H UfeAy
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43R0 g

s’ ADZitpDZ e ATY

eAY

end critical
end do

end master
end ordered
end parallel
end sections
end single

end task

end workshare
parallel do
parallel sections

parallel workshare

<

"0AR o9¢g«dH _ 3AY aAg HU

A g

eheg

123456789

ISomp parallel do &

I$omp parallel shared (a,b,c)

ISomp parallel &

ISomp&do share d (a,b,c)

1$omp paralleldo shared (a,b,c)

A

A

Fortran

cietp?ysye FAONRO 3ZHUL OPENMP 35+ | UG Uye
OpenMP APIg Y &t ymg O o)

Nj@ Ay

“ A

Uomy 8L

yyymm yyyy3 mmH23 s A s

v
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T AUUG ¢ 3 8+ UV #define & G Hi#undef

gei st p?y g™ gA 31 RT_ HULY
NjHudz0 3 DZ @ AY

Uomy8t g, HOEdnyumMA3s AodgiluNjy

V Fortran

Bg pdnym3 ARO6 ADAOpenMPAPI Dzi A 3 HUFortran s “ U6 my 8t
ARG 3 U’ 3D 0 HIDZ & £TY

wHpeddg “" U6mMys8L G

woed gZE Bh8L 3HU B ~ " UomMy8L ¢ U ur @Ay

1$]*$ | c$

"uémy8Lg®x s DARGI DAL " udmy8L (g U R HU ¢gH

s GuDZifrpDZ e AETY
HU ehe O6RO&F UL s° @8DAN] 3A9 ADZit pDZz & £TY
U o9 Dz u T RFGyL O 3HUL efhe U 8GH 3t L

o}
R efhae U ¥ "HyG3DZif pDZ & £ATY
U og Dz 0 1 R?P GeU 3HU ehe U 5 ° Wg "H3UL
R ehe H gG3DZLFfpDZeATY
P AVGFRgH U Guef Gl _ L U o9 DHOQO6 U | RFEeAYT AULO?
RGH U GufDNI. HUGG HW uf & ATY
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\4

Bg, DONogWOZE) «d43¢g >~ ud
Ag HU aAg ehesg. s AoNeAyY

23456789
I$ 10 iam = omp_get_thread_num () +
I$ & index

#ifdef _OPENMP
10 iam = omp_get_thread_num () +

$

& index
#endif
cdg “"ubmys8L g
«dgZE bh8L 3HL &g ~ " Gomys8L g U areAy
I$
“uémy8Lg®x s DARGI DD " udmys8L (g UjR HU g¢gH

GuDZitpDZ & £TY

HLO” " geheDz F RUZUZU@AULP AQNNgHI gi3AY

HL s° @DNj] 3AQ Ufr DZif pDZ & £TY
O HUL gvDz UDZi? pDZ & ATY

HIU " Uomy8L g ¢! Dz 7 RO6)y mESGT T CODFj R *Wg vg¢g H
uv Nmyymg 3DAFPDZE & AETY DAL g v Dz ’ S
Cw D2 kK AG nNmyymg s ARG3U3ueAyYy
GfF RgH U Guf Gl _ L U 0¢ DAQO u | RFEAYYAULUT

f
U GuUPf DNl . HHO HW ifeéA&TY
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\4

Bg, DONoL €& «3 39 ~ " udmys8L§g- 0vg oged U . 3AY
Ag HU aAg ehesg. s AoNeAyY
23456789
I$ iam = omp_get_threa d num() + &
I$& index
#ifdef _OPENMP
iam = omp_get_thread_num () + &
index
#endif
A Fortran
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K WPW

OpenMP g0 HUIj Gd7 OpenMP s+ Ohe g NjsWPARK WPW Icv UJR
6g06ADX/ ADZf pDZ @ ATYUF RGK WPW DaUVR ¢ parallel i &t ymg G
1Dz ARj17?2¢¢g Ul &dnznNi mOL easgGI Dz ARj ot yaEt DO Aq)
ZhAUx ° o0]JAO6DZ ¢ LUM  GFE@AYK WPW DAHUsct Ohaegl ! gl
&8o&DZ > ®Dz A@A 31U OvuUfe@AYGF RK WPW HUO DD Q0 A
alf LOpenMP O W T OpenMPAPI « ;s mgaAi As Agls VARG3ZU3U

AY&GUst Ofh 8 HHUOpenMPAPI |« esms AO0OGEULIlF RK WPW ¢l s’ A

(04

RiG3zU3uéAy
DZ ¢ GSTI DOUGEBdY) MEZHL 0G| O5K WwPW Dz~ ABAYAS
Ao HULUGFRg| S ARG3T UK WPW 4nNdop AR A0 LUpPdnym
2323 UFONRY g" Ws * ARUGU3IH UF QNj@eAETY
K WPW §

gK WPW DzUUparallel i &t ymg> NjDm ARI Uh "Hif @AY

dyn -var HlL AGoparallel i &t ymgGi Dz 1?2¢ ¢X U 6] Ads WP
AeAYUgK WPW HUt) 803Dz 0g6pnpacs KeAy

nest-var WU A G parallel i & ymg Gl Doy] Eh AU 6] Ads WPA&AYI
gK WPW HULUt] 6U3Dz ggopnacs KeAy

nthreads -var HUU AG parallel i €t ymg Gl Dz UfFR)1?2¢ sWPABAY
GgK WPW HULUt) 603Dz 0gopnpas KeAy

thread -limit-var FUWU OpenMP ¢+ Ohe Dz Kk AR 1?2¢gd Y sWPARBAYUOgK
WPW HUgt Oheh 3 o0go6naEs KeAY

max -active -levels-vartulq ) EUF G X Mg parallel i ;s ymg Y sWPABAY
GgK WPW HUst Oheh 3 o0gdpeEs KeAY

gK WPW DAV cei &b ymg / Dm ARI Uh "Hi? @ AY

run -sched -var HU schedule(runtime) ™ UL e i &t ymDZAAQ’ AR 6ty
Ll s WPARBAYUIgK WPW HUL) 60U3Dz 0gb6pcEs KeAy
def-sched -var HHOO 30 GF Gl eaei 't ymgAbat Eg) ot y &i mOs WP
ABAYUgK WPW HUst Oheh 3 0gb6nacs KeAyY
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gK WPW D#WUct+ Ohegld Dm ARI Uh "HGF QN AY
stacksize -var HHO OpenMP g0 U 41AR; 1?7¢gGl g t?8y8ds WVPARBAY
0gK WPW HUst Oheh 3 0g6pnpcEs KeAYyY

wait -policy -var WU Z z 8 EA9NjR) 1 2 ¢ Dz wARY Njs WPABAYlgK wpP
W HUst Oheh 3 0gdpaEs KeAY
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K YPW gl gW 3
B HULUK WPW g1 ¢ DRADa |s AQN@AY
K WPW ] 6 CEe Il g W I g A
ayn -var ) OMP_DYNAMIC omp_get_dynamic () o]
omp_set_dynamic () 0] mE
s
nest - var ) OMP_NESTED omp_get_nested () false
omp_set _nested ()
nthreads -var ) OMP_NUM_THREAD S | omp_get max_thread s [0 ~ °“H
omp_set_num_ ()
threads ()
run -sched -var ) OMP_SCHEDULE omp_get_schedule () O " "H
omp_set_schedule ()
def - sched -var Ot EY L DA DA 6 " "H
stacksize -var Ot Y1 OMP_STACKSIZE DA O " "H
wait - policy - var Ot EY L OMP_WAIT_POLICY DA 6 " "H
thread -limit-var | O+ &Y OMP_THREAD_LIMIT omp_ get_thread_limit 6 " "H
()
max - active Ot Y1 OMP_MAX_ACTIVE_ omp_get_max_active e {e!
-levels - var LEVELS levels () 0] mE
omp_set_max_active_| s’
evels ()
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04 mE
6 Uj1?2¢ gX sye c&FEAONRI . Udwm-varga | HHOO ~ "H3 DZ &
AYGg g1 . HOUA | HU false 3AY
max -active -levels-var g A | HHLUO Uy e cBAQNRM ANTg1dL § 3DZ @AY
HWOPEnymi125 §5n1dt hAgyeacBEs gy s AogdgilNy

A U Huf Gy Gy AULOpenMP &8 GHUOpenMP APl | easmg Ul OUY &) Dz
600 OLiFP G OpenMP O6W gl U E &f UGPF Dz Q9 ARK wPW U ¥
DAW UfF @AYGgeHULUOpenMP § O0W sW AoYT UK WPW Dm Ae ATY

N

OpenMP g clause HU] TDXK WVPW gI T W Aé ATY

L) 8U34gK VWPW ¢§ el

GP gf g task i &t y mHIOK YPW  dyn-var U nest-var U nthreads -var U0 6 A
run -sched -var § 6o €s K& AYL) 6§ g0 ' Ddtask & G Huparallel Dz AG3uUL
AUF GAL) BHLEF RK WPW gl sUL 41AG t) 86 R - AegAY

omp_set_num_threads( )Uomp_set_dynamic( )Uomp_set _nested( )UO6 A omp_set sche dule()
gai ASHIUGY . AQNjR task i &t ymbDzZA” AGK WPW gaUW UfeAy
schedule runtme U” 00F Gt e | €bnzNi mOi &t ymbDz AG3UULGg .
A9 NjR parallel i &t yms 41A0NRAAOG( g task i &t ymHUL &l ¢
run-sched -vars~ GDZif pDZ @ £TY1 AGAZDANl . HUY NjUdz0 3DZ @ AY
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K WPW EcYcEh8¢g _
teeoébDz ¢ UOpenMPAPI |t s mU 6W LVDOB6AK WPW ga | g ¢E
EYEh8¢g _HU &g Dz if gNeAyY
g APl Lt Es mgai ADD OW g UD®DRE |A | §EEY Eh
clause REEY Eh 8 ¢ EY Eh 8 ¢ 8 ¢
DA omp_set_dynamic () OMP_DYNAMIC dyn -var
DA omp_set_nested () OMP_NESTED nest - var

num_threads omp_set_num_threads nthreads -var

9)

OMP_NUM_THREADS

schedule omp_set_schedul e () OMP_SCHEDULE run - sched -var
schedule DA DA def - sched -var
DA DA OMP_STACKSIZE stacksize -var
DA DA OMP_WAIT_POLICY wait - policy - var
DA DA OMP_THREAD_LIMIT thread - limit- var
DA omp_set_max_active_ OMP_MAX_ACTIVE_ max - active - levels -
levels () LEVELS var

parallel Do Njo HU e nnym24s’™ AgigilNy

num_threads ™ Dp Njo HO dnym=241 s’  AogdguNjy

schedule ™ Do Njo HUpd nym=2511 s° AodgilNjYy

L E6 Do Njo HUd nym251 s’ Ao dgulNY

omp_set_num_threads « &s mD® Njg HWU & nym 3,21 s’ Ao 0 g U Njy

omp_get_max_threads 1 &s mDo Njo U Pd Ly m3.23 s° Ao G g U NjYy

omp_set_dynamic t &s mDm Njo HHU qpd n,y m 3.2.7 s Ao dgiNjy

omp_get_dynamic t &s mDDp Njo HHU Pdnym328 s’ Ao dgluNjy

omp_set nested t &s mDxp Njo HHWU pd nym 3.29 s’ Ao G gluNjy
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omp_get nested | &s mDm Njg HHU P& nym3.210 s A9
omp_set_schedule « &s mD® Njg LU & ny m 3.2.11 s’ Ao
omp_get_schedule « &s mDop Njg LU P& n,y m 3.2.12 s’ Ao i
omp_get_thread limi tt &s mDD Njo HHU P& nym3.213 s° Ao 0 g U NjYy
omp_set_max_active_levels 1 &s mDzm Njo WU d ny m 3.2.14 s’ Ao
omp_get_max_active_levels  &s mDm Njog LU pd n,y m 3.2.15 s Ao
OMP_SCHEDULE &6 W Dm Njo HUdnym4ls’  AgdguNy
OMP_NUM_THREADS OW Do Njo HUPd nym42s  AodguNyY
OMP_DYNAMIC 6 W Do Njg HU@dnym43s AodgilNjy
OMP_NESTED O W Do Njg HUgpdnym44s'  AgigilNy
OMP_STACKSIZE 6 W Do Njg HUpdnuym45s’ A9 u

OMP_WAIT POLICY &W Do Njg HlUpdnym46s Aol guNjy
OMP_MAX_ACTIVE_LEVELS OW Dm Njo HUpbénym47s Aol guNyYy
OMP_THREAD LIMIT 6 W D® Njo HUpdnym48s’ Aol gulNy

parallel

Cx

gH DZ HUMAO s OA@AYOpenMP g0 dAL §J DZ Dd Njo HILU
nymi113s’ Ao dguNjy

Ou

v C/C++
parallel g HLO® &g * 3AY
#pragma omp parallel [clause[ [,] clause] . ..] new -line

structured - block

aid3u clause HUL® &g Njaf 6 3AY
if scalar - expression
num_threads integer - expression
default shared | none
private list
firstprivate list
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shared list
copyin list

reduction operator list
A CIC++
Fortran
parallel g HULU® &89 T 3AY
I$omp parallel [clause[ [,] clause] .. ]
structured - block
I$omp end parallel
aG3v° clause HUL® &g Njaf 6 3AY

if scalar -logical - expression
num_threads scalar -integer -expression
default private | firstprivate | shared | none
private list

firstprivate list

shared list

copyin list

reduction {operator | intri nsic_procedure_ name } list
end parallel ™~ HL parallel g Urs AeAY
A Fortran
parallel i €t ymDZAAR _ J 1?2 p?EHU AG)1?2¢3AY AG)1?¢HU

ANjsEe g3 | tE) 1?2¢DDZ &AY

] 1 ?¢ U parallel Dz AR3U)1?7¢ds e U parallel i et yms 0 ARGI Dz
A0f @AYsaxeDz AR 1?2¢¢g s VAR LOos A if” % U num_threads

g . Dz AQURDZ Ls sRDAHUVU@dnym241 s’ A dgulNjY parallel Dz
AGj 1?7¢HU ANjsaceg§gs) ta) 1?2¢3D2 U0 ANjparalel i &t ymU'™H AR
J1?7¢ . 3DZe@AYs) taE 1?7¢sTé ANsaEeKgAAQg) 1?2¢HULI &
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tymso A@AYjiUsaeU 410FR3UGgsEeKg) 1?2¢ HbUparallel i Et y
mUH AR ju3DZ eAyY
parallel i et ymg*® 3HU) 1 ?2¢  HUGFgfP §) 1?2¢Dz DA~ GRF&AY) 1
?2¢  HU3 | tE] 1?7¢g 06RO8FY UsEeKg) 1?2¢ o6F1 "HDANj &3¢
AG 3Dz &AY) 1 ?¢HUOmp get thread num H8ohi L EsmsaAi Al 3DD
PO M g)1?2¢ _sARO3ZVU3ueAy
sEeKgy1?2¢ 3 AN ¢ gt) 6 gp?EUL AG) 1?2¢DDQ) 4U0UF &
A Yparallel g 404?28 HIUGF gt ¢ gt) 630 Ufr RoxEgs OVABBAYG
Pgf gt HUs®eKg DOG) 1 ?2¢DAMF »o0RF UL 8¢ DDZ 8 AY AG) 1
2¢U0 AONGL) 6§ taski s ymHy | asmguf Us s KgGFf gf g) 1 ?2¢HU
gt) 6s0 ABAYGPgFfg)1?2¢HU g 1?2¢3 DODG gy sl AR
303u08Ay

0 HOLUt) &) 0t ycaEi mOe 8mEDDNjQ UL gt) 890 sy) oamgALGQED
UvDA1 UF Rée3UsaEeKgj gy 1?2¢U0 1AG] ¢ D) 6 D&Y y¢P 100
UARG3U0U3u0eAY AGHULU@Ednym27s  AddgulNyY

parallel i €t ymg . D#UD gYi NUIj? @AYparallel i €6 ymg . vUs &8 g

3)tE)1?2¢ggliUUparallel i et yms! & task i et ymgo snN A@AY

parallel i et yms 0 AQNRsaEeKg) 1?2¢U0U0mg parallel ™ Dz AGI_. Lo
dnym241 ¢ Opz100 ANjsEes/ 1AV ANjsce g3 ) teE) 1?2¢DDZ &AY

parallel i t ymK3Uj Ry 1?2¢g0 U AGI_  VAAOGgsaEeKgAAQg) 17¢
g0 U ABAYGFIR¢g)1?2¢¢§ . %Hdz03DZ &AYet Ofhs! 3scEaU
AGYi NgcgDs e U QGAAGgH UO. AoNRO3ZUN Uf&@AYGigrfyg

(@)
J1?2¢U00 wg¥Yins AGvdo . ARCDz Abl ¢ Hdzb 3AY

paralle | g, Do Njo HOPd nymA5s  AodgdulNjYy
num_threads ™ g. DD Njog HHU PO Ly m A6 s Ao GglNjYy
v oo

parallel gV DD NjoL” 3Dz A AY

parallel i &t ymg' 6 & GHparallel i &t ymd RWgn HARg + Of 8 HIL Dz
« AQNje ETY
¢+ Of 8 HL parall el 3" VAG g . § ¥%BLEGHUL g . g/
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Dz "HA o HUNji @ £TY

b ZHLU ogi if” s> VARUGO3U3ueAyY

b 3HU 0 g G num_threads ™ s VARUG3U3u@
g | Ao . UFP DZifpDZ & ATY

C/C++

Yhum_threads ¢ 4 HU

parallel i €t ymK 306 AG throw HU & parallel > = LK306 sn ADZit p
DZ @ ATY&GUL, WsaUG a;1?2¢U, NADZf pDZ & £TY

P 4 p <«

C/C++
Fortran
a . DZAAG L g) 1 ?2¢DD QO Fortran Hi 3
Y  NjHidz0 3 DZ 8 AY
Fortran

$

Dz

T
(0]
<
(@

» 41 p <«

default U shared U private U firstprivate U O6 A reduction

293 s" AQ0guNjYy

copyin ° Dp Njo HO Pd nym=294 s”  AglGguNjy
omp_get_thread num « s mD&D Njg LU P& n,y m 3.24 s’

Dm Njg HIU pd ny m

Ao 0glNjYy
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paralleli €t ymg) 1 ?2¢ g 0

0 + Dzparallel » Dz AGI_ UYAlfrp ~ g if” & G Hu num_threads

glr v " gh Ao mbY 6] E U nthreads -var U dyn-var U thread -limit-var O
max -active -levels-varUO 6 A nest-var g K WPW g1 UUi &t ymK3' ARj1?
¢g s UVARGI Dz ufeé&Ay

parallel g if & G Hunum_threads ™ g4 DONjoli RW s’ AR3 UGG parallel
sl eAAD ¢ 1Dz P RGgW U Dz UGfRUGZDz™ AodgulNjyif”
g2 3 num_threads ~ g 4 HU parallel GWZ g6 muYd) EDD QO Uf @AY
GAQUGF R . g %HUL OUF §Nj@A£TYeGUnum_thr eads & GHif” g4 ¢
g %' V] TDZ/ T OUP QN AETY
] 1 ? ¢ U parallel Dz AG3UUL)1?2¢d§g HULUNUL VYi e 21 DznQd OVUF @AY
Nt Yi e
Thread sBusy 06 AQNjR OpenMP j 1 ?¢4g
ActiveParRegions I T3NJR X M ¢ parallel i &5 ymg
if if” U 0lf oNjRS
then /fClau seValue if g4 gl
else  /fClau seValue true
if num_threads ™ U 00Ff 0NjRS
then ThreadsRequested num_threads ~ g4 g1
else  ThreadsRequested nthreads -var
ThreadsAvailable (thread -/limit-var  ThreadsBusy + 1)
if IfClau seVal ue false

then number of threads
elseif  ActiveParRegions and nest -var false

then number of threads

else if ActiveParRegions max - active - levels - var

then number of threads 1

elseif dyn-var true  and ThreadsRequested ThreadsAvailable
then numb er of threads [ 1: ThreadsRequested ]

else if dyn-var true  and ThreadsRequested ThreadsAvailable )
then number of threads [ 1: ThreadsAvailable ]

else if ayn -var false  and ThreadsRequested ThreadsAvailable
then number oft hreads ThreadsRequested

elseif dyn-var false  and ThreadsRequested ThreadsAvailable )

then » NjHIO ~ "HY
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dyn-var K WPW ga | WO ~ "H53Ag30 ANj0 sARGI Dz 0g) 1?¢
Dz 'HARegt O 3HU|; 1?2¢ ¢ X S Dz ma AA

nthread s-var U dyn -var U thread - limit-var U max - active -levels-var UO 6 A nest-var K WP
W Do Nio HOpdnym23s  AgldguNjy

| €6 nzNi moO

| €dnznNi moO HUL G g 3 ~GRPGi &t ymgu s Dz AGs e
gy myYyeDm A&8AYGPgfgy1?2¢HU nUG AgNjR gt) 6gomuYd;| E
DONj0i €t ymgj s ABAYT AUscEeUGHjodg] 1?2¢8RARI . HU| &
dnzNi mOi et ymHULUM ADHIG GF & ETY

| €8dnzNi mOi &t ymgH, DAUYI NHIj T & £T YA S A Unowait ~ s™ 0 ADZ

FpPUl €dnznNi MOi ;at ymg UP DU ¢Yi NU'H Ae AYY A Unowait »

UJRT . U0 HULU| &bdnznNi MmOi et ymg UF §gYiNs ARG3U3u@AY
GgT. L G0 s AG)1?2¢HUsaEeKg ¢g) mYyaeU| €dnznNi mOi &t y
HGabDDOoQUbh?2nYy /s UADAD| &dnznNi mOi &t y
A

mgo sO.ARg

S
mg g&£ s G900

X»

G3U0U308AY dnymA9¢g, s AodgilNy

o]l

OpenMP HIL® 3§ | €dnzNi mO sU AON@AYUFf RDDp Njog HHUY § b nym
3 sA@AY

L ES

sections

single

workshare
|V

" ®gW¥Y UL &dnznNi mo Dz (Uf @AY
GPgfg|l €dnznNi mOi et ymHUs a6 KGAAOG G| 1 ?2¢ 3 AR UL G
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HU] §] 1 ?2¢DD Q01 ADN|®g] KR63DZif pDZ & £TY
AG| €8nznNi mOi &t ym3 barier > ph=Lgh A HUsEeKgAAGg
J1?7¢3 A3DAFpDZ e ATY

L CEG
L &6 HIOGT 3 " GRFG10" dzgt €e g ¥ AUUsEeKg] 1?2¢DD QoL
Z4 gt) 6gomuBd) Eg’ 30N ADD U AHULI &

i03s> VARAY

F R s
NjRs &€e KDz DZH Ao NjRj 1 ?

i &b ymU _ A9 NjR parallel i et yms 0 A9
@ Dan Uf 8AY

C/C++
L GE6 g HULU® &3 Tt 3AY

#pragma omp for [clause]], ] clause] .. J new -line

for -loops

Ga30 clause HUL® d3g Nja? 6 3AY
private list
firstprivate list
lastprivate list
reduction operator list

schedule kind[, chunk_size]

col lapse n
ordered

nowait
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for © HIL
~0R? GAAQ g for-loops HIL® &g «3DA4FpPDZ & AETY

~ Rt GAAQ g for-loops § DZAARWY Ulj¥ @ AYE. D#UWL

for (init -expr; test -expr ;incr -expr) structured - block
init - expr Bg Njaf 6 3AY
var = |b
integer -typevar = 1Ib
random - access - iterator - type var = Ib
pointer - type var =1b
test - expr BYNjaro3AY
var relational -opb
b relational - op var
incr - expr BBg Njaf 6 3AY
++var
var ++
- -var
var - -
var += incr
var -= incr
var = var + incr
var = incr + var
var = var 1 incr
var g Njat o 3AY
e .- uLeaGH _ DAy DgW
eC+gl _  UAMTeNdp 8YI GEDGW
eCgl . . Le8mEDgW
GgWw UU_RO6g«3B Uif oNDANl . HUL &6 K3H
Dz h8dcERFaur eAy
0gW HU for-loop § 6 + Dzincr-expr° W3W A9 HINji & £T Y
Ggw UL o6 3 lastprivate 3™ 0O UF DNj T UL e v gl HU
dz0 3DZ ¢ AY
relational -op ° d&3g Njaf 6 3AY
<
<=
>
>=
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b 3 b * BgNjar o3AY
vargD3j A
incr L &6 daWg d

ag C3HU TWZdguL aEegh

6 ADzvarg DO R &t @AY

R
ARG3U3ZuU@AYUg HIWWGPF gf gL s DZAA D )
[0}

GD¢g L Es daWA

[T\ ]
@)
(xR
-~ m
[¢>] L:p]

CDDAAG G " R

T AU var U Dgl. UDHivar § D3AY
C+DONjg VvarURmTeNd ) 8Y1 eat DGl . UDHWLvarg DgW Dz
std-distance U’ ARDDDZ 8 AY

CDONjg UvarUe 8mt DG .

POA ¢ Dw DZ ULz

bUbUE GHiincrg4d g . ' Dz

UDHW prrdiff t 3DZ @ AY

-

$
HU ¢
uf R

3 @8RD3J ZUDNl . UY NjHdzL 3DZ @ AY

Dz s3RUO3HIT&AETYBUbUE GHiner g4 ¢

v

>

%11 0/ U GROJAGH OUGF ONjeAETY
v AhmTeNdm 881 et HUL L K3 s6ghmfenNdmp sye cFARGI
Dov 3AYGY 81 et UW DOHY WIFf ONRGHUGEF RU s ARODU
DX s 0O8R3AYWAGUQOULUGGgOADI_ sh AaARDAULL | & s ARg
A CIC++
V Fortran
L ES g HU® &sg T 3AY
ISomp do  [clause]], ] clause] . |
do- loops
['$ompend do [nowait ]]
GaG3v clause HUL® &g Njaf 6 3AY
private list
firstprivate list
lastprivate list
reduction {operator | intrinsic_procedure_name } list
schedule kind[, chunk_size]
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collapse n
ordered

enddo * U~ 0 0Ff DNjl . HiUenddo ™ UUdo-loopsg Ut D4 R3 DAIfF eAYy

G§R?f GAAQ ¢ do-loops HU Fortran DO OQQU UFf o NjR do 3DZf pDZ
/T Yenddo ™ UUNjiod gL ee Ujog DO sB A '

. VUGG HLUGF Rg DO g WZDxni~ VARG3U3U
4. s AgliguNy

q
(¢l

(et}

tLEeg v AW U ROg«3B UFf QDANjl . UGF RHUL &Es 3 HL (Y.
hedeRFalif eAYpdnymA8g, s AQGgiNYLEeg ¥ AW UL s
3 lastprivate U™ O UF QNDANj T Ut s v § | Hidz0 3DZ 8 AY

A Fortran

Lt Ee i &t ymDAAR | J 1 ?2@?EHU " dsaEe 3AYL esi &t ymHL 1T K
{s!) T3NjR parallel i et ymbDz . AgNj@AY _ AQNjR parallel i &t yms 0 A9
NRs@Eeg) 1?2¢giU0LL es ? AgO0 31 cesci &b ymg gyin

s Nj@AY

L E6 L™ Dz 0 *dz§L € OR 41UF RLEsgq) EDz "~ GRFEAY
nowait ~ U 0b0f DNjl . UL & g UrDxut gyYinuUljreAy
collapse ™ HUL 6 Dz gt &sDz ~ GRFfRO6s™ OVARGI Dz Uf eAY
collap se™ gyhy tHU g 0 24 3DZf pDZ & A&TYT AUcollapse ™ U~ o
fF DAl . HUL &6 Dz ~ (GRF Gt &e HIL g Dz (L e giiDDZ 8 AY
dZzgL ee UL xEe Dz ~ GRPFONRI_  UGF RAAG( 0RF GL &6 ¢
P AHULU ogYubDz?t? A Dzi &uUf L Dzschedule ™ Dz1Qon it eAy
AAD ¢ " GRFGLEs DOGR T Ag 6 DOHQOULj &aufrG ¢t A K

T Ag U ereAy

a >
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GF gt ¢ ~GR? Gt €e DZAAAR ¥ A HU T WZ g ee DzbRCDz UF 8AY
I AUNjaF 64 “GR?P GLEs g0 DONpOUL F A ¢ Dz UF RW g1 UW
Uf GI . HIUY NjHudz0 3 DZ 8 AY

j aiur GLee DZAAR ¢t A s ARGI Dz ufR D & GHU Fortran 3 HU
m HUO °~ "H3AY

| €6nzNi mOgL s WU U WeeN-1 NHi s g ¥ Ag . Dz ~ GRF
G DZt As Ke@AYGAoULUG Dz .~ GHU "~ (RFGLaEsUUj g
J 1?2¢DDQ00 UFR3IAG3UDz? AUO Uf R %s AeéAYschedule ™

HL PoOA AG 3DANj nw . sgmd3alAeA DF ¢

6ADM MARSUVUGAQUIF RgsgmdssaEaKg) 1?2¢DF g6AD;m ARSs™ 0
AeAYGPgP gy 1?2¢HU ng gt) 6gomud] Eg! 3UNTY »oRF Gsgm
8§s0 A&AYchunk size §4 HUL &6 §g' 3Veh8daEFalf GW GEI &t 31
gi ) EN8Yes’ 00 ure@Avyigdg . g i U/ ¢ Do Njo HU 0
Uf QN £ETYL xs g schedule ™ g4d 3V RW s' AR3ZUGG! &6 S
Il eAAG ¢ KgGgw U’ f GU3DDZ 8 AY

| ®6nznNi

] OLYEL § W

schedule

mOtL e g 0t yaetL U] g6ADz 0UFf RO G
2511 s° Agd

P A" g DDGL Eesi &t ymHUGF RU™ & parallel i &t
3)172¢Dz 7} Uf RG3UIP@AYK G
static | 0t y &t 3AY) 1?2¢U0] §6ADZ DDNjoI

"HARg + Of 6 HUIL Dz « Ao Njg £TY

Asn

Dz Njo HILU b6 ny m
g 0 NjY

b
¢
p

kind  HIL

b
el
(N«

§ kind § |

static

schedule  static, chunk size U™ 0 Uf GI _ U ¥ AHU chunk size
F @AYGAQULUGgs gmd HUL

DAs €a K§) 1 ? ¢ DMT »o RF &

3" OAGYUuUlUgsgmdDm Ni
round -robin 4 %) 1?2¢ _ ¢
Ay

chunk size

U 00af DN . WO T A
mEDm NUF UGF gf §) 1 ?2¢DDWE3YT jogsgmdUn (fF @
AYligl.  Usgmby8dHUd 3DZ @8 AY
Bg s GAIl _ Ustatic | 6 y &l DZAAR
L g i &b ymDONjQ U’ 3 4

AGO HUL20
Uj 17?¢DNT »

aiv A
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QRPF RU3sh ADZFPpPDZ & ATY

h gL aEei et ym3HLUL e ¢ A U &Y

h gL et b ym3HUL™ 0G0F G chunk size g1 U &uL
@8GHUL " g &esi &t y MDA chunk size §- O UDANjY

h gt eei &t ymUUL & parallel i &t ymbDz . A9 NjRY
090GYgO6ADZI e g A& DZY A¢g gAcEt™ H _UUL ©
D UFf & Ag 3 Unowait » s6hDz J3uéAY, 3AoULUmdn
ymA9s' AgdgulNjy

dynamic

schedule dynamic U chunk size U~ 0O UF GT . U) 1 ?2¢06R ur
G3uD ¥ AgsgmbédUUscEe Ky 1?2¢Dm Uf 8AYGFP g
FPg)I1?2¢HU ¢ Agsgmbdsio AUGAoUm AAusgmdU
0DR&@30Umgsgmbs AeAY

vDm (f Rsgmd '"HDNj ' ADDROT AP DAj s Njo UG
Fgf §sgmdHUCchunk size § ¥ AsTT3EN@AY

guided

chunk size s OVADAN|l . HU 3% DAt @AY

schedule guided U chunk size U™ 0 UF GI _ U] 1 ?2¢06R ufr G
sUDAD F AgsgmbébUUsacEeKg) 1?2¢DMF »oRF 8AYGH
gf §g)1?2¢HU ? AgsgmbdsU0 AUGAQUNF »ORAUSQ
md UDZI DR 30Umgsgmbds AeAY

chunk size. U ¢g1_  UGF gf gsgmdy8dHiLU NY »0¢g Tt A
ssEeKg)1?2¢g 3MNOGY gDz, AL DAU1& 3 'HAe@
Ay

chunk size UL 6F YUNj g1 . LG
6F "HU O DRDNj3 NJAY gB3dz 3 A&

P »PORFR wgsgmdDzméfR ¥ Ag HUkO6F "Hi (DRSO

W
(e

)
(o]
(O [
(@]
an
(@]
-~ 3
@ Qu
> o
< [09)
8
<
(@

chunk size s™ O ADANjl . LU 3 DAIf @AY

auto

schedule auto U~ 00F GI _ U] 60t yaEi mODD Njgg U HULO
my 8hLO6 A/éd GHULD n] Be DOGRF @AYest Of 3 HIUD
DZAAGULU ¥ AssaEeKg)1?2¢Ds?omOARULU] §6ADZ s

7 1 30R stsl @AY

runtime

schedule runtime U™ 0OGF GI . U] 0t yaEt Do Njog 0OHULO

-

@83 F Uf U)ot yaE 3sgmdy 8dHU run-sched -var K WP

W 6R™ stuf @AYI AUGGK WPW Dzauo U 0O UGF o NjRT . L
Gg) ot yaEL HWG -~ "H3DZ 8 AY
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pPHG|  1?2¢§gsaEe3 ¥ A ngu. esDAAOGUL[n/ p] s qg3AeAY q
HOn=p*qg-r O0<=r<p s GA®&AYschedule static chunk size §~ 0 DA
gliR « AGO HUchunk size DA qU™ 0lif G3A0Y N@AYwg « AGO
HU A¢§g p-r Hyj 12Dzt A gsWP »0UL T grHg) 1?2¢DD ¢t A

g-1 sy »o@AYUFP HLUDZ + AGet OheU 0§00 Dz Q7 HINji DA
0s AQN@gAY

chunk size g1 U kg schedule guided § « AGO HU ADm ° DZ1?2¢Dzg
=nlpg ¥ A sWU? »dUVUGAQUN-g3 p*kgYUNj s nD#AY »0&AY DD

Ggel sLgU v ¢g ¢ Ag ° &zDDRe3L ? AeAYGg3uL v g ¢
AU vgsgmdDDz eAYwg « AGO HUg=n/ 2o 3ARUG3s NjoU’
a s®% ARU3ZU3UUVUGAQUNDzn-g3 2*p*kgYuN s UVA&AY

v

U]

L

Es gV Do NjoL” 3Dz A AY

L E8 Dz "~ (Rf GAAQ9§L ce HHUOTRDZ | EUFf Qo NjDZi f pDZ & AT YA
DOKULU20ogtL cde g Dz A Egdag¢i OpenMP g~ Ulj 0o HUNji @ £T Y
L €6 Dz "~ (RFGLEsglL EeWPd gl s Ee KGAADG G 1 ?2¢ 3’
A3DAF pNjGe £TY

schedule ™ HUL ce” 36 ogili~ vU3ueAy

collapse ™ HUL ce” 369 o0gi- LU3ZueAY

chunk size WU 1 s~ ot &s dzWg 43DZifpDZ & ATY

chunk size 4 §1 HUs e 6 KGAAO G| 1 ?2¢3 a4A3DAFpDZ & ATY

run -sched -var K WPW gl HHUs e KGgAAOG) 1?7 ¢35 a3DAF pDZ & A&
TY

schedule runtime @& GHuschedule auto U™ 0 0Ff G3 U U chunk size HIO™ 0 AQ
FNji & AT Y

ordered ~ HUL &e” 36 ogili- vU3ueAy

T AUordered i &t ymUULL &6 R a4GL Esi &t ymbDz _ Uf 0NjRT _ UL
ordered " ULL ¢e” Dz OUF QNjDZIT pDZ & £TY

L s g ? AgW HU threadprivate Dz f o HUNji @ £T Y
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C/C++

G Rt G for-loops HL 401 7?283%D4fpDZ & ATY

T KZ4g " GR?PGuLEs g ¥ AgilHuwontinue Dd Q) ARG3U03ue@
Ay

JTDZT U ~ (RF Gfor Dam HAQ HNji & £TY

nowait HUL for ™ 36gjogi- vU3uUeAY

relational -op UU<@& GHi <=¢§ 1 . Uincr-expr UL &6 § GF gf § 1 3 varsP

kK UUAZDZ T pDZ & ET Y& GU relational -op UV >& GHi >=¢ 1 . U incr-expr HWL L
cc§Gfgf g ? A3 vars 'HUADZit pDZ & £TY
L e i b YymgKZ 306 Gf Gthrow HUL e i et ymg & 1 g+ 30 s
M ADZif pDZ @ ETYGAOULU, WsaUG) 1?2¢3 a)1?2¢U0GPf s, NADZ
P pDZ & ETY

C/C++

Fortran

i R? G do-loops HL 40t 786 3DAFfpPDZ & ATY

T KZg " GRFPGLEsg T AJGaUULCYCLE DD Q9 ARG3U3u @&
AY
DO° Wg " GRFGLEEs' § HULUL e gWon HARGZU3 UG ATY

do-loop § ¥ AgW HU D3DZif pDZ & £TY
do-loop FWODOWHILE 7 « e WP§ NjDOL &6 31j Q9 HUNjii @ £T Y
Fortran

N

private U firstprivate U lastprivate UO 6 A reduction DD Njo HUPd Ly m 2.9.3 s

Ao iglNY
OMP_SCHEDULE & W Do Njg HU@dnuym4ls' AodgulNy
ordered D Njo HO pdnym=287 s Ao lglNjy
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| €6nzNi MOLEseg) 0t yeEetL g O

6 UL @™ Dz AG3uUL” g schedule 1A 0Uljfp Oo6A
run -sched -var 3 def-sched -var K WPW HU] §6ADa cas g ? As) 1 ?¢DM!P
»0RO6s UVARGI Dz Gfe&AY] g6ADK WPW gl U 00f ROEHU@pdny
m23s’ AQGguUuNYTI AUL cg™ Dzschedule ™ U 0afrDBOGT . L ~
g def-sched -varKk WPW g1 U0 ostyaEt s O0ABAYI AL &e” Dzschedule
b U™ 0 U P Lschedule ™ g kind Dzruntime U™ 0 Gf GI . U “ § run-sched -var
K WPW gl UU)ostyaet s 0UA@AY HUsched ule” gl U0 0t y &L S
vAeAy: HO| €8nzNi mOL ee g 0t ya&lL UV §6ADz 0VUF RO S
Ao NjegAY
K WPW Do NoHU@pdnym23s  AodguNjy
START
schedule
- . No def-sched -var ¢ schedule kind
— >
¥ $
schedule R e s
o No schedule 37 UAG
kind g | ———— >
. schedule kind s’
runtime
> run -sched -var ¢
schedule kind s’
L | €6nzNi mOL eegGl §g) 0t y@EL g 0
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sections HUs e Kg) 1?2¢Dmm (GF LU 1?2¢DDOQ0 UF R a0+?26gp
PEsTé t AGgDANj| €dnznNi moO 3AYGP gt ¢ 4091 7?8 HUL gt
§gomuUud) E3UsaEeKg) 12¢3joDDQO ' gdao GFfeé
v C/C++
sections g HO® &g F 3AY
#pragma omp sections [clause]], ] clause] .. .J new -line
{
[ #pragma omp section new- line]
structured - block
[ #pragma omp section new- line
structured - block ]
06
}
b clause HUL° g Njaf 6 3AY
private list
firstprivate list
lastpri  vate list
reduction operator list
nowait
A CIC++
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Fortran

\ 4

sections g HULU® &g Tt 3AY

I$omp sections [clause][, ] clause] .. ]
[ !'$omp section ]
structured - block
[ !'$omp section
structured - block ]
e 66
!$omp end sections [ nowait ]

clause HUL® &g Njat 6 3AY

private list

firstprivate list

lastprivate list

reduction {operator | intrinsic_procedure_name } list
A Fortran

sections i &t ymDZAAR _ J 1?2 ¢ @? EHLU " §s &ae 3 A Ysections i &t y mHUL

T KZs! T3NjR parallel i &t ymbDz . A9 Njg AY

-

A9 NjR parallel i &t yms 0

AoNRsEeg) 1?2¢giuL 40+7289g0 3 Eenym sections i & ymg

gYi NDz Kk 3ueAy

sections K¢ 40+ 28 HLUGF g section™ 308tv @AYGHAL Aagot?
8 g section ™ e ° 3AY

SsEeKg)1?2¢ 64 42472069 0t ya&i mOg HLUG ~ "H3AY

nowait ™ U™ 0 0Ff DNj T U sections g UF DD gyi nUlj? @AY

v oo

sections gV Do NjoUL” &sDz Ae AY

DA section ™ HL Uf o0 Njg AYADZK U section ™ HUL sections K Dz
DZi f p DR & Usections i &t ynm' W3 Ao HNji & £TY
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sections K3l &f GO &g HIL 40+ ?763DA4F pDZ & ETY
o .

nowait " HL sections ™ 3Ggjo0gG> V3uAY

\/ \4

sections + &t ymg' 30 UF R throw H sections i &t ymg &a@pdnymK30
sN ADZi?t pDz @ ETYGAOULU, WsaUG) 1?2¢3 a)1?2¢3,. NADAT P
DZ &8 £ATY

A CIC++ A

N

private U firstprivate U lastprivate UO 6 A reduction Do Njo UG Ly m 2.93 s

" Ao dglNjYy
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single

single HUs e Kgjog) 1?2¢gili 3)tae) 1?2¢3jRw HIP?P AT DDHOQ
oL "~ GRFPG 40t ?28U0 gt)8gomuUd) Eg 30 UFRG3Is™ 0A®R
AYGgot ?28s0 ADANjs®eK§g ¢ 1 ? ¢ HUnowait ™ U~ 00Ff DANj t Usingle

g UY D4j R gYi N3Zz8FAeAY

v C/IC++
single g HULO® &g F 3AY
#pragma omp single [clause]], ] clause] . .]Jnew -line
structured - block
b clause HUL° g Njaf 6 3AY
private list
firstprivate list
copyprivate list
nowait
C/IC++
v Fortran
single g HLU® &g Tt 3AY
I$omp single [clause][, ] clause] . |
structured - block
!$omp end single [end_clause][, ] end_clause] ... ]

" clause HUL® &g Njaf 6 3AY
private list

firstprivate list
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o end clause HU® 3§ Njat 6 3AY
copyprivate list

nowait

A Fortran

single i et y mMDZAAR | J 1 ?2¢ p?EHU " §gs e 3AYsinglei &t ymHUL 1T K
{s! T3NjR parallel i &t ymbDz _ A9 Nj@g AY
NlRs@Eeg) 1?2¢ggiuv 40t+t7?26¢g0 3 Eenym single i &t y mg gy
i NDz xk AeAY

A ) NjR parallel i &t yms 0 A0

-

40+728s0 ARj1?2¢4g 1 HILG ° "H3 A Yhowait ™ U 0uf DANj ¥ UL
single g UrDz ¢gyinuUlreAy
single g, DD Njo WU Pd nymA12 s° AgigilNyYy

v

single gV Do NjoUL oDz A AY

copyprivate ~ HL nowait ~ i Dz ARUG3ZH3uUE ATY
nowait " HIU o g i single Dz VARG3U3UEAY
C/C++

A

single i et ymg+ 30 UFf R throw HWU & singlei et ymK306 sn ADZF p
DZ @ ETYGAQULU, Wsa UG, 1?2¢3% 4] 172¢35. \ADZif pDZ & £TY
A CIC++

v

A

N

private O 6 A firstprivate Do Njg HUpd nLym=293 s’ AodguNjy

copyprivate Dp Njo HU b nym=2942 s° AoGgluN)Y
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Fortran

workshare

wo rkshare
gf gvj ?EU
6ADDs e g) 1 ?2¢ Ul

HUL! &F ¢ NjR 42+ 76

gn s

workshare g

g0 sb Yj PEDMNAGAYGAQULG

f
gt 89gomUd ) Eg! 30 0g) 1?2¢DDQOOj L gG0 UFR
Nj@ Ay

I$Somp workshare
- block
I$omp end workshare

structured

[ nowait ]

40128 HU° BYGORAT @AY
Ag"
] ehg” b
FORALL
FORALL
WHERE
WHERE
atomic
critical
parallel
critical HuU critical

ETY

K9

workshare i &t y mDZAAR
HL

L) 1P E@?
T KZs! T3NjR parallel i &t y mDz

gY gwv s’

i & A Yparallel Kg D#LLVY HIj T &

EFHU ~ §s &6 3AYworkshare i &t ym

_AQNj@gAY _ AQNjR parallel i &t ym
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sU0 AONRsaEe g 1?2¢g0dUUb grvj PEGO 3 Eenym workshare i &%
umg gYi NDz Kk AgNj@AY

nowait g~ 0 UDANj T L workshare g UrDxut gyinuUlreAy
workshare go HUL g Fortran ¢ S ARGI Dz sNHwADZ ¢ pDZ & A
TY, T pv 42t?28K3gjod gm HUy AR g0 CpDz i DZif pDZ & ATY
8GU Hg, g . HLUN gg° WU Of Ror 1T CDO. AgNjDZi7 pDZ & AT Y

workshare Kg HU® &3 6 ADDbl §¥j EDMNUF @AY
Gfgfg +¢g A4 AR efhl s ARWe A E sTE&AY
Ad gGF gt g g . ELEMENTAL 69 sTE@A UL odgwb ¢

¥j PE3DZ @AY
We A E g . HUWIRDANOQ O gbl g¥j PEDmNGT 0T 0&Njg £TY
A" b DD Njo HUGF gf § " WUUL odgbl §grj EDDZ @AY
jeh” b DO NQHUGE b / UV obl g¥j ?EDDZ 8AY
WHERE &GHI DpNjoHU3 | 64§ . 33)60F G WUULUGF gf 0ghsl
grj PEDDZ e AY
FORALL & GHI DmpNjoHUL3) 84¢ . L v A . 3 GRZ¢g . 0O
6AUV3 ) 80UF G WUULGFgF odgb grij PEDDZ 8 AY
atomic Dm Njo HWU] e h W ¢ UU ogbl §¥j ?PEDDZ e AY
critical Do Njo HL ULUYjgwel g¥j ?PEDDZ e AY
parallel DD Njo HuL workshare Dz A9 odgb grj ? EDDZ & AY parallel
g HU ANj1?2¢sEeDDdOQU Uufre&Ay
40+7278Kg ¢4 Udz gt el U Uf DNjl . VGG gj HU 04gubl
grj PEDDZ e AY

We A E  HUMATMUL LUDOT_PRODUCT USUM UPRODUCT UMAXVAL UMINVAL U
COUNT UANY USPREAD UPACK DUNPACK URESHAPE UTRANSPOSE UEOSHIFT UCSHIFT U
MINLOC U O 6 A MAX LOC 3AY

o]l
Py
X
(@]
<
(@)
&

bl grj PEU] g6 ADzworkshare i et yms 0 ARj 1?2¢6WNT »
03Dz eAY

T AVot+?28Kg A4 UL hB8dEEW gl L . MNMeGHW G Vs’ ARIT_ UL
AA9Gg) 1?2¢DD QO al U UFDNj Y UGG Ad gl HHLU U 3DZ &Ay
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TAU A" BBUj eh” U3 ) 8UF G A" HLUE GH FORALL © DD Qo Uat ? 8K
e h8dEEW 6" s AGI _ U Hudz0 3 DZ @ AY

N

workshare HL workshare Kgigo sunWAe@AUULGF ™ WG workshare i

tymKgne sunWAe ETY

workshare g, Do Njo HUPd nymAl14 s° Ao0gluN)Y
v
* &g VY UV workshare ™ D4t eAY

HL U ELEMENTAL 3DAj ? Uy cEl 0 ¢ AT AsTT3HNjGE £TY

A Fortran A

.y¥hrite| ®dnzNi mO

. yhrte| &dnznNi mo HiLparal lel gAUKZ D BUP G| €bnzNim
o} s> OARGI gnuycFe?B3AY0F RG™ HU 0¢| €dnznNi MmO
§ i o6 R/R parallel S Dz VARG 3 a3AY

>

.¥hrie| &bnzNi mO HiUparallel 3| €bdnznNi moO gh 3 0f 9
NjR™ s AQoN@eAyYy AU U parallel 31 €dnznNi moO §g] KRDz
Uf RODDHQO DDGY NjUIFpLest Ohegd NjHdz0 3DZ 8 AY

Bg Pdnuyum3V _ yhrie| ®adnznNi mO DaopNo AgAy
yhiotvti cee
parallel sections

parallel workshare
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¥yhIitii cEe

yhI L &6 HU ogL as §gioRAR paralel s” VARGI gnycke?
E3AY

\/ \4

yh1itt cs g HUO® &8g T 3AY

#pragma omp parallel for [clause[[, ] clause] . .Jnew -line
for -loop
" clause  DZUU nowait ~ ° Wg parallel @ GHfor” 3 Uf 0NjR] TDz

1" 0OARO3UZUEGAY GFRG 13V H aj3Ay

A C/IC++ A

Fortran

\/ \4

yhitt ce g HLU® &3§ T 3AY

1$omp parallel do [clause][, ] clause] . |
do- loop
[ '$omp end parallel do 1
b clause DALV parallel @ GH do ™ 3 U0f 9QNjR] TDZ 1" VARG3U3

UedAY GFRg 13V H a3AY

1T AUendparalleldo ™ U™ 0 0Ff DAl . Uendparalleldo ™ HU do-loop § UV} Dz

DZi f & AY end paralleldo ™ DA nowait ™~ s> VARGZHI3UG ATY

i R
A Fortran A

[N
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C/C++

\{

T HL Dzparallel ™ g v Dzfor™ s> VARU33 a3AY
A C/IC++ A
' Fortran v
T HL Dzparallel g vDzdo” s” 0UAUB o Uend do ™ g v Dzend
parallel ™ s” VARUO33 a3AY
A Fortran A
(T
parallel 31 c6 DZAARWV U uUr eAy
parallel Dp Njo HO dnym24s’  AgdguNjYy
L CE6 Do Njo H Pd nym=251 s’ AogdgluNjYy
AEt 1§ Do Njg HHU P Ly m293 s Aol gu Ny
d 2008
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parallel sections

parallel sections HIL o g sections § 6 R4R parallel s VARGI gnyc
Ee?E3AY
v C/C++
parallel sections g HUL® &g Tt 3AY
#pragma omp parallel sections [clause][, ] clause] .. .] new -line
{
[ #pragma omp section new- line]

structured - block
[ #pragma omp section new- line

structured - block ]

eee
}
b clause DZULU nowait ~ ° Wg parallel & G H sections ™ 3 Uf 9QNjRj TDz
b 1" OARGO3U3UGAY GFRg 13V H a3AY
A CIC++
v Fortran
parallel sections g HLU® &3¢ T 3AY
I$Somp parallel sections [clause][, ] clause] e
[ '$omp section ]
structured - block
[ 'Somp section
structured - block ]
eee
I$omp end parallel sections
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U3uéAY GFRg 13¥ H a3AY

N

v § section HU end parallel sections
3 HUL nowait ™ s> VARUO3ZH3u@

clause D#UU parallel & G H sections ™ 3

v
)
el

%3 UF DDZ & AY end parallel sections
ETY

X»
Cx
¢

N

» 4 p <«

A Fortran
v C/C++
T HL Dzparallel » g v Dzsections ™ s> VARUO33 a3AY
A CIC++
v Fortran
T HL Dzparallel * g v Dzsections ~ s™ 0 AU® g Lendsections ™ ]
v Dzend parallel ~ sARU33 a3AY
A Fortran
T
parallel % sections DZAARVY U Uf @AY
parallel Do Njo HUd nnym=24 s’ AgigiluNy
sections Dm Njo HD Pdnym25.2s° Ao dglNjYy
AEt 1§ Do Njg HUPd nLym293 s~ Aol gulNYy
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Fortran

parallel workshare

parallel workshare
UcFe?E3AY

parallel workshare

HIL o g workshare g i o6 R/R parallel s

g HL® B T 3AY

p

X

QX
4

I$Somp para

structured

llel workshare

[clause][, ] clause] .. ]
- block

I$omp end parallel workshare

N

clause

U3ueAYy 0F Rg

end parallel workshare

I HUL

g v Dzend parallel ~ s”

v

parallel

parallel
workshare
At 1 ¢”

DZUU nowait ™

Dzparallel ™ g

3 workshare

DD Njp HU d nym24 s’
DD Njo LW b Ly m 254 s’

Wq parallel 3

TnN3VY H a3AY

3 HL nowait ~ s” VARG 3

v Dzworkshare ~ s”
VARO33 &A3AY

p]
X

DZA

Dm Njo LD P& Ly M 2.93 s
Fortran

0 AU S ¢ U end workshare

All Rights Reserved, Copyright ©& U
-64-

J N

2008




task

task HL D) 6sU0 AeéAY

C/C++

task g HULU® &3 Tt 3AY

#pragma omp task [clause][, ] clause] .. .] new

structured - block

- line

" clause HU® g Njafr 6 3AY
if scalar - expression
untied

default shared | none

private list
firstprivate list
shared list
A CIC++
Fortran

task g HU® &3 Tt 3AY

I$omp task [clause][, ] clause] .. ]
structured - block
1$omp end task

clause HU® Bg Njat 6 3AY

if scalar -logical - expression

untied

default private | firstprivate | shared | none
private list

firstprivate list

shared list

A Fortran
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task i €t ymDZAAR _ J 1 2 ¢ ? EHU " ¢ parallel i et ym3AYtask i &t ym
HWW Y KZs! T3NjR parallel i &t ymbDz . AgNjg Ay

] 1 ?2¢ UUtask Dz AG3 U ~GRP G 4017286906 cE¢g8RLE; BU 4
Uf @AYt) 8 g AL U task 3" VAGAELB 1§ 3 Uf RAD a

t EDz1Qo/ AUfF @AY

AG)1?2¢HUGGL) 6sAUDD ARGULEGHULO s | UGARG3UIURAY
v g1 . UsaEeKg)] TDZ 1?2¢D51 Ut 6s Y »oRF R TUIlP @AYt &
§gO. HLL ) &° s’ Qoh ARG3ZU3ue&AYe GUtask HIOWZ gt 8 gK
(D) EAOT 6eN@g AETYASGAUKZ §gt] 8¢ task i &t ymHUOWZ gt 8¢ task
P Ebymgy NIHLlTEAETY

if U task 3 0uf LI gd Ufalse3 . UfF RT_ DL AG) 1?2¢HU
“gtask i €t ymsy)] smgAUVAUDz 10¢f Gt) 6g0 s OADZif pDZ & ATY
GAoUY ) smglif Gtask i et ymHULU 4104Ff Gt) 8UO. ARe@3N ufreéeATYG

gt)] B HHUOAEt 06UVt 26 1 Vo6 A~ DD Njg URhlGmg task i et ym3 A0
Y Njé A Ytask g if” gdlgv‘v g’ HULU! T3NRAAGG GgKgGgW Dz

AAQ g U ARU3Dz ™ AgidgilNjy

task i+ Et ymg’ 3+t 6) ot yaEi mOe 8mEDz AG) 1?¢HU DG g task

i Etymsy)] sm¢g AR ‘AFéA_ETY/\baLEBI-UUl-_J6I-Ul-_8¢3lj‘fU£3 s O

AG  1?2¢giU0UGYY) osmglf Gtaski et yms N ARG3IU3ZU&AYT AUtask
Dzuntied ~ U 0UF Gl . UsaEeKg] TDZ 1 ?2¢ 31 Uy )] am¢g v DGG task

i etymsn ARG3ZUJZueAY

task HUGY 1A0NjRt) 8¢ task i &+t ymg ! D) 869 41 ¥ DAL

] 6) 0t yaEi mOe8mEs TT3N@AYGFr gt g DzZtask i &t y mHIUGE§ O. ¢

8mMEDA ) 8] 0t yEi mOe 8mEs TT3Nj@AYD HUNME m¢ DZtask i &t y mg
1 gy GDZAYVLE) 6) 0 yaxEi mOe8mEs KAQT o0& Nj@g £TY
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AHUOUL DZtask i et ymD®d Q0B Uf QNJR3ZUULGG DZtask i &4 y
mgo UO. ARCDD AHgA&g Ur DB ADNI3sUL yDZ b skl R
03Dd Q0" ARO3ZHULUst Ohsg -~ 3AY

v

A

task g¥Y sU &bz AeAY
task i b ymg' 6& GHWg n HARs + Of 6 HIL Dz « Ag Njg £TY

6t Of 8 HILtask ™ ' g . ¢ ¥%BLeGHUL g . DDR/ Dz "HA
0 HUNji @ £TY
if” HL™ Dz g™ 03U&AY

C/C++

<

task i 5t ymgKZ 30 Uf Gthrow HWU & task i ;b ymK30 sMn ADZi? p
DZ 8 AETYGAQULU, Wsa UG, 1?2¢3%3 a4)172¢3%5. N\ADZif pDZ &8 £ATY

\ 4

A CIC++
V Fortran
gt) 6DDR & Dz AR Fortran i 3 ¢ ~ ¢g° HULUdz0gY Nj3 Dz
8AY
A Fortran

> 4 >

L) 8)otyccEi mO

J1?2¢U0t) 8) 0t yaEi mOe8mEDB AG3UHNoOT UG HUGE) 1 ?2¢4dt)
8sy? 1T LU “"¢gsaEebDz _  AgNjR DODGL] g0 s OeGHN Aot o6& Nje
ATYL) 8] 0t yaEi mOe 8mEHU® 3g1 ADd Tt &AY
D) 6g 41 vge8mE
task i EL ymg Yg&E gv
taskwait # €t Yy m
g GH Dzbarrier i &5 y m
kT 0U0 HUNMMES8EL] BKDONjoHUIG., 3 Dz UFf oNDANjj TDI A DF
TE)6)0syci mOe8mEs \NHAGOENEAETY
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J1?2¢Ut) 8) 0t yaEi mOe8mEDz AG3UU) 1?2¢HWBL)] 8) 6t y&i mO
gV d3Dz 5s S 3A0UL &Bgjos OQO0o&NeATY

“gsaxe Dz  AOgNRE8¢gtL) g0 g O
iRy am¢ AQ NjRt 8¢ task i &t ymgn
Jﬂmt8¢tJogu g O
"gsaxeDz _  AONjRYy) smgAONRNML 8¢ task i &t ymg n

TAUOdg o° d&zg T U DZI_. HULUjJjFU TUFROHULU OUF QN@ATY

"gsEe Dz _ AD
“gs®e Dz _ AD

[£) 8) 0 yaEi mOgV ]
scalar -expression U false 3 _ G f G if” sTé g DA | 8 HWLE | 6
g 4vyVLAUDD Gf&AYy
ANt 8¢t 6gmg) 0L yaEL LU ~ §g) 1?2¢D2 8¢ UF UO g U barrier
i €5 ymK3y ) am¢g U ARF 0 NjDANj task i et ymg p? EDD QO W U f
AYi ALl g taski &t ymg p? EU DRPULU] TDZ ANjt 8¢t 631 U
bycel 308AYUT DZFPL ANE8gt) 6UVIGgPPEKIJAADGL)
gn’1 3l RT. Dz PUGgL) BHU] 0t yElL AgT 6@ Nj@ £TY

o @

Ou

) 8) 0t ycci mODz AgULGF° WG~ 0s HWARs+t Ofhe HUL Dz « A9 Njg £
TY

\4 v
) 6) 0t yaEi mOe 8mEHUX Dztask i &t yms y c&? Dan MA@ AYGF gt ¢
yaE? HHU OB R . &83yf DAU UfF&@AY ataski €t ymg DDOGy &? HU

AG D) Uf &@AYt) 8¢ UDANJI . U 1?2¢U0U DDG) 04 y &L
D) 6gyxE?2s0 AR HWOdz0 3 DZ e AY
ANjgt Oh e HWWdzgt &€t Dz AG T RF RAAOGg) 0t y i mOg 30

Al AoY UDZif pDZz & £TY
i
[

4

PO 1?2¢ecA8dEEDZ YHUDtask i et ymgjogyE?2¢g' 3Ndapy GF
G DZ x| 6 ¢ g 308 GHUL DAB8ohi Lt easmgai Ag:r 3 0
Gg 4HgG!I HWLY AUGF sW ARWg) 05 y &L~ DZ-_JGUH ARDRpUL’
& task i Eb ymg gy 2 g D "Hif ONR3” VARUGO3IH3ue £TY,
Al137c U, A13.7 fU, A138c UVO6 A, A138 s’ AoGguNjy

mDZ 3AQUT AUDtask i et ymg DDGy E?2g' 3Vt 28¢ =50 U 000G
T.UVU0 AoNRj1?2¢U)otyct ARWGtEt)] gy E2g+ 35 44 728s =
0%s EQHNjGe ETYUT DZAFPUARE 28AR° Ul &AYcritical i &
ymUOLL) 8¢ gy ce?s) omAgUWG) ot yaelL 3Rt U0V a| Cs
Q critical i et yms Té3u00, G6ADZ VU u&é&Ay, AI139f U, A13.10c UL
06 A A13.10f s° Aol guNjY

T o
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' 31 1?2¢ch8dcEEW 3t 286 & GHcritical & ny mg
false g3UUVE)] BUUV[L) &) 0t Yy &i mMOg VW

1Dz
s YD#bf DZif pDZ &8 £TY

N¢
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3] LtxEe

T B pdnum3L  ABAY

master

master
critical
barrier
taskwait
atomic
flush
ordered

master

\/

HUsace g3 taE) 1?2¢DDQOU 0F R 4014 7?28s”> VARAY

C/C++
master g HULU® &8 F 3AY
#pragma omp m aster  new- line
structured - block
C/C++
Fortran
master g HULU® &8 Tt 3AY
I$omp master
structured - block
I$omp end master
Fortran

A
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master i &t y mDZAAR _ J 1 2 ? EHU ~ §gs &e 3AYmaster i &t ymHU
KZs! T3NjR parallel i &€t ymbDz . AgNj@gAY _ Ao NjR parallel i &t yms 6 A
ONRsaEe g3 ) e 1?2¢giULmaster i &t ymg 4047?2890 Dz kAeAy

sEB8KG g 1?2¢HUL ~ GRF G 40t 7?28s0 A& AT Ymaster 6§ &
G HU master OR¢§iT ., gNjaf Di UYi NsTE@ ATY

master g. 3A0UVUPénUmMAI5 s AodguNyY

Vo

C/C++

master i &t ymg+' 30 0F R throw HIU & master i &t ymK30 sn ADZ
FpDZ @ AETYGAOULU, WsaUG) 1?2¢3 a4)172¢3, NADZr?pDZ & ATY

\{
A C/IC++
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critical

i
(]
p]
-<

critical HUj 1 Dziog) 1?2¢gidU AG 40+ 7?28s0 ARoADN

C/C++

\

critical g HULU® &89 T 3AY

#pragma omp critical [ name ]new -line
structured - block

A CIC++

Fortran

critical g HU® &3 Tt 3AY

I$om p critical [ name ]
structured - block

1$omp end critical [ name ]

A Fortran

critical i &t ymDZAAR _ J 12 P? FHUAAGG) 1 2¢3AYi et ymgo HUJ
R 3109)172¢DN Ufe@AYGg) 1?2¢HU. A9gNRsEse Dz _DZUs+ Of
BKAAGG) 1?2¢d' ¢ o03AY

Eenymg name | & HU critical s WARGI Dz Aé&AYname™ U g DNJAAG
g critical HIWL™ & ~ 0g | © unspecifiedname 3A0 DZIf 8AY) 1?2¢HUL &

| &g critcal # €t yms O AQNR) 1 ?2¢U GDRE 3Ucritical i t ymgyp 3 #K
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& A Y critical HU " gsaEe§) 1 ?2¢g035HDAVAAGG) 1?7¢g 3AA0g 4

| &y critical Do NjpU ~ Ndop) s YAeAY

v C/IC++
critical s WARGI Dz A wWAHUW i mbéds KURdL DEOU)y mY&ELOG6 A
¢§g wADDQO UFR| O 3HWmg| O gDt Ay

A C/IC++

' Fortran
critical g | SHLet Ohe g YH 3AYT Au| &0V ¢ 3 AGI _ gt O
heg ® NHUd 3Dz 8 AY

A Fortran

critical g, PO nyumMAI16 s Ao dgiuNjy

v oo

C/C++

\{

critical i 5 ymg* 30 UFf R throw HU & critcal i et ymK30 sN ADZ T
pDZ @ ETYGAQUL, WsaUG) 1?2¢3 a,17?7¢3. \NADZifpDZe&ATY

A C/C++
Fortran
* d3g W U critical Dz (Uf&AyY

1 A U name U U critical » Dz 0O U Ff GI . ULendcritical = Di ~ & name s~ U A
DA pDZ & £TY
1 A U critical » Dzname U™ 0O U f DAjl . U end critical ™ Dzname s~ 0 AR
SH30e ETY

A Fortran
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barrier

barrier HUL 0 g U 7 Ge 8mEDz DZXi Ns™ 0VA@AY

C/C++

\/ \4

barrier g HULU® &g T 3AY

#pragma omp barrier new- line

barrier g HC g s GDNGI L+ Oheg! 3¢g FRIADNodgVY Ul
¥ & A Ybarrier” HUW ) g U GfoNRITADy G 0ARG3 U3 U & A Yoarrier
b HL ifU while UdoU switch V@ GHIRdt ¢ ¢ 31 Qo HNji & £ATY < DZ Do
Njo U Cs’ AQ G guUN)YiFf RgVY ¢ HUPd nLymA23 s’ AolgilNjy

A C/IC++ A

Fortran

\/ \4

barrier g HUO® dsg F 3AY

I$omp barrier

A Fortran A

barrier i &t ymDZAAR _ | 1?2 ¢ @? EHILU ~ §s &6 3AYbarrier i &t ymHUL T
KZs! T3NjR parallel i &t ymbDz . AQN@AY, 3A0UVUpPdnymA18s  Adi
g U NjY
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. AQNjR parallel i 5 yms 0 AQ9NRsaEe gAAOdg) 1 ?¢ UUbarrier i &5 yms
O ADZIf pDZ @ ETYGAOGULUROG] 1 2¢gHYi NgvUg st ARODAD . Ao
NjR parallel i &t ymK30Gge8mEDz Ré&3Dz 1uf GAAG G D) 6g0 s
O. ADZif pDZ &8 £TY
barrier i &t ymHU ~ ¢ task i &t ym' ¢ gt) 8 ot y i mOe 8mEs TE@
AY

v o

dzg WV UL barrier Dz Gf&AyY
Gf gf ¢ barrier i Et ymHUs € 6 KGAAD G| 1 ?2¢ 3 ADNNj6 L& GHUL hi
ADNjo g Nja? 6 3DZf pDZ & £TY
AG| ®dnznNi mOi &t ym3 barrier i &t ymg ¥%Hs e KgljROR| 1
?¢DAAQ A3DZATF pDZ & ETY

taskwait
taskwait HU “gt) 8s OAOOR 41AGALt] 83g0.sHol3s” VABAY
v C/C++ v
taskwait g HLU® &3 T 3AY
#pragma omp taskwait new- line

taskwait g HIL C g s GDNGI et Oheg’' 39 F R, DoNj0ogQO
gV Ulj? & AY taskwait ™~ HL d &) g U UfFONRIADYG V3UeAY
taskwait HUL ifU while UdoU switch V&8 GHIhdt ¢ ¢ 31j 0o HINji & £ATY A

DZ DmpNjgHUL® Cs’' AgGguNjYif RgWV ¢ HO@pdnymA23 s° A

009 UNjY

A C/C++ A
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Fortran
\ 4

taskwait g HL® &3 T 3AY

I$omp taskwait

A Fortran

taskwait i &t ymHU ~ § task i &t ymDz . A9 Njé A Ytaskwait i &t y mDZAAR
CJIPE@PEHL T gsae 3AY

taskwait + €t ymHILU ~ ¢ task i €t ymg:' ¢

gty 8] 0ty i mOe 8mEs T
EeAY

* g task i &t y mHU taskwait i &t ymg bz 1UfF GAAGgAL] 8g 0
UO. ARB3UGGL| 8] 0t ycEi mOe8mE3y) omgur @AY

atomic

atomic HU 0g 4HUUL g) 1?2¢DD®QO Dz u EUlFfFR s Aun
F3?28Dz UUfRUG3Zsh A@AY

CIC++
\ 4

atomic g HUL® &g Tt 3AY

#pragma omp atomic new- line

expression - stmt

expression -stmt HHU® &3g « 4 gNjaf 6 g4 3JAY
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X binop = expr
X++

++X

&z g4 DONjo L

xHU)] efhDg! 14d3RY

exor W] e hDgd 3Ux3 UfF GW s’ A& ATY
binop HIL +U*V-V/V &LV | U<V & GH>F Njaf 68 3AY
binop U binop =0+ 06 A--HULwW 0 A3HIT & ATY

A CIC++
v Fortran

atomic g HU® &g Tt 3AY

I$omp atomic
sta tement

statement HIU° 3§ « 4§ o0 3AY

X = X operator expr

X = expr operator X

X = intrinsic_procedure_name (x, expr_list )

X = intrinsic_procedure_name (expr_list )

&z ¢ DDNjOUL

X HL EDg) eh W 3ZAY

exor U xs'~  ADNj eh<d 3AY

expr list UG M3 3 MYy RF G 3DANjj ehd gi | E3AYGg) efhd Huxs™ Aé
AT Y intrinsic_procedure_ name U IANDUIORU & GHUIIEOR31j R3 U LUw™QDz1 ¢ ¢ <
U expr list Dz ¢ D47 pDZ & £TY

intrinsic_procedure_name  HiU MAX U MINU IANDU IORU @ GHIIEOR § AKg§ 0o 3 D4
f pDZ & £TY

operator HL +0 *0U -0V /UL .AND.U .ORV .EQV.U & GHUNEQV.§ AKg o 3DZit p D%
@ ETY

exor ' § A HU ogperator gt p _ 3 a6GFortp _s GADZF pDZ &
AT Y x operatorexpr WU xoperator expr % 1 Dz . 3DZif pDRavVe G Uexpr
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operator x W (expr)operatorx Dz i Dz . 3DZif pDZ & £ETY
intrinsic_procedure_name  HL Es ul|ls' ADZFpDRAUL gst Ofs
31 Qo HUNjii 8@ £T Y

operator HU E R3DZif pDRaVLYE, U ¢ N3l 00 HUNjG & AT Y
HHIL Eg" H3DZif pDZ & £TY

A Fortran

atomic i &t ymDZAAR _ J 1?2 p?EFHUAAOGG) 1?2 ¢ 3AYatomic i &t y mHU
"84 A4Hxs AR ¢ atomic i &t ymDZAA9Ust+ Ohae! §gAAGGg) 1?2¢ A
Rs e Dz Ua g DN s YAeAY

W xg+tac¢g3) ENgGUUNEs>?28DDZ @8AYexorg . HONE3?28 3HIj T & £TY
E)] 8) 0t yaEi mOe smMEHUW xg+t+tc¢3) ENg D4 O0 HUNji @ £TY .

s GRGI DMGg. D#AAoNMADz UF R 11 RAAGY HL atomi ¢™ 3n
ADZit pDZ & AT Yatomic i & ymHU & 4 H xDA 8 p) AR critical & G H ordered
i €t ymbz AU~ DNd ) HO A& ATYASAULU ¢ OpenMP ¢’ 3 HL
E g DNdp sh ARG3ZU3UEAY T pULxsg gNEs?84¢ gy H

Qu

Yi N3vgNéop HNE3>?28DN6m 3 - ADNjoADE 3JuéAy

«+ AGO HU DDG AHs AR atomic i et ymg ¢ DN8d ) sl AQ
ToeNe£ZTYUrU R HUO ~ "H3DZ @ AY

atomic g, 3A0UVU@PEnymA19 s AgigluNjy

' R
v C/C++
3 W UL atomic Dz Uf&AY
6t Ohes 40L AHxsgAAGGNEs?28DZ HU, 1¢gliRD3RG3ZU
Uf @AY, 3SA0UVU®PEnyYymMA20 s AgGgluNjYy
A C/C++
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Fortran

\ 4
* &g ¥ UL atomic Dz Uf&AY
gt Ohes &9QUW xg AH6gAAQGQIgNE=?28DZ HU &4D3 A&Dyhy
ts ol3zU Ufr @AY, 3A0UVUPOnymMA20 s U
A Fortran

critical Do Njo HHU e nnym282 s~ Ao dgulNjy

flush

flush HWWOpenMP g bh?2ny / s0 A@AYlg / HUj 1?2¢d)di giJ DZ
ayesy di 3j UABAYGAQUL 8 GH Dz VUP GW g3 di [/ g %
s vAeAY HOpénymild gy di JAL ¢ s° AolguNjy

C/C++

\/

flush g HU® di3g Tt 3AY

#pragma omp flush [(list )] new- line

flush g Hu C g s GDANGI et Ohe! g PRI ADDNGQoOgWVW U
i ¥ & A Yflush ™ HILUd | g U UGfroNRTADYG™ oUf &AYGAQJ Uiflwhile U
doUswitch VB GHIRhdL g ¢ 31 RT A3 AgHNjGe £ATY 4 Dz Damp Njo HUL"
Cs' AolGguNjYifRgVY ¢ HOEd nymA23 s° AdigilNy

A CIC++
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Fortran
v

flush g HULU® &g Tt 3AY

ISomp flush [(list )]

A Fortran A

flush i €t ymDZAAR _ J 12 @?EHU AG) 1?2¢3AYflushi et ymgo HU

Ggi &syms U0 ARj1?2¢4§)di 3] Dhyceg(ibD:Z A&AY ) 172¢¢]
DAy eDAHm s aA@ ATY ¢ 1°?¢HU AGy1?2¢dbh?2ny / ¢gm

S ARUG3sh ARGI DD n 3pbh?ny / sO ADZitpDZeAETY

i) E9” 04GR flush HUi ) B* §N8YeDAAGBA?RY /s N@AYGAGQUL
OUf GAAQGgi | EgN8uYe DAAARDBRH?nYy / UO. AR®3d. A AETY)| 17?
g306 UFf Ri | Eg DA flush HUIj GO d DHQOUV (Ff 0QNjR6ADGG
J1?2¢0R T RetOhRsgAEtgh UbR?2nylif ROSgoADz/ AeAyY
v C/C++ v
i) B D28mtU 00f GT_ Le8damt U ARy di ot ?283HDA L 8 Mt
Ubh?nyluf @AY
C/C++ A
Fortran v

\{

i) EN8YeceGHi j EN8Yaeg nO_ UUPOINTER . 1s ol . UPOINTER g

W G177 . VUbAR?nyufeAYAdsAUe8mtg™ pHUBAR?IRYUTF & AETYH

| EN8YeUcCraye 8mt 31 RT . UGge8mtUbh?2nylf @AYASAUG?F U" A
Hbbh?2nyUf @8 ETYi | EN8Ye UUALLOCATABLE _1s~ KU8o U (RF
NjRT . O~ GRF G AUDR?nyuUf @8AYGA3ZDZIfpPUW G VUbR?2nyl
@AY

Fortran A

I ™ O C:
1

flush . 3A0UPEnYymMA2L 3pdnymA22 s’ AolgdulNjy
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\4 v
3§, HWUBARA?2NRY / § % (s AON@AY &g OG , 6 ¢ g, DONjo L
6t O3 HU 0g) 1 ?2¢DD QY critical P&nymg~ U s Ui3s #wAoNje
AYASAUOW a3bg / HU yDZ %30 AQgN@AT§g3004gest OheH A
0x/ Ae ETY

QG,
a=b=0
] 17¢ ] T1?¢
b=1 a=1
flush (b) flush (a)
flush (a) flush (b)
if (a == 0) then if (b == 0) then
critical section critical section
end if end if

g, W HOW a3 bg / UU, NjDz % G0Ff 0 NDANj3NAGIZI3ZAY, TpLuom
y8hAU) 1?2¢ 39 bgbh?2nyLe@GHU; 1?2¢ 339 agbh?nys critical @b n,
umgeDz XARUO3H U@ AETY j1?2¢ ¢ critcal pdnymHULUbs ADNU| 1
?2¢ ¢ crtical pdnym3HLas ADNj3 0VABAY ¥ AUJ KR6g %g XU

UGT . Uh g1 ?2¢HUCcritical Pdnyms Dy ARGIZUIZuQA@NRAY
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g AN;j 0 ¢ g, HuUcritical dnymUULU] TDBZU3T V20g)] 1 ?2¢gAKwWD
0 oDO®OOU Uf RUG3sh AdAYlg, 3HU] KRG) 1 ?2¢ DD Qo1 critical b
nymUG GFDANG3U ANj3 T RFONRG3ZDz ™ AQgUGguUNYGFgPg)1?¢
Uif s ARCD? ¢gbh?2nyU0O. AGNRI . LGFU UGtF &AY

A N;j,
a=b=0

] I?¢ ] I?¢

b=1 a=1

flush (a,b) flush (a,b)

if (a == 0) then if (b == 0) then

critical section critical section

end if end if

omy 8 HULIf UG Uf RCODGFgig HgO. 3ActUbR?2nylf RGI3s 0
DARGI DOGFfgf g)] 1 ?2¢DAARBA?RYys XARG3ZU Uf oN@AY

A A

i) B® OUDANjflush i &t ymHUL® g1 13 DZH A@ Ay
barrier + &€t ymg

parallel U critical VO 6 A ordered i &t ymgH, 3i .

nowait - 0 UDNDRPU| €bdnzNi mOi et ymodRGT |
o yhrute| ®dnzNi mOi ;t ymgh 371,

omp_set lock ©O6 A omp_unset lock i &t ymg !

omp_test_lock Uomp_set_nest lock Uomp_unset_ nest_lock UO6 A omp_test_nest_lock

i &tymg * TALIi et ym3+?280 veGH UF RT.
ARogt) 8) 0t ycEi mOe8mEg CRGH v

i) B> 04l R flush i et ymHUL® g1 143 DZH A@AY
atomic i et ymgH, 3i . G030 FH atomic 3 Uf RW glisTE®
AY

v flush i &t y mHL" &g T 71 3 HL DAHH Aé £TY v
e | ®dnzNi mOi &t ymg H,

A @ master t et ymght 37T . A
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ordered

ordered HUL e i G ym' ¢ 40428001 s T Ag %30 U0f RUGS

s> OUA@AYOP HUordered i &t ymWg o ce¢ Uh ADX/ ARU3%s Aj 3 Uordered
i s ymKgoaE¢s aAL % GeAy

C/IC++
ordered g HULU® &89 T 3AY
#pragma omp ordered new- line
structured - block
A C/C++
Fortran
vordered g HU® &3 Tt 3AY
I$Somp ordered
structured - block
1$omp end ordered
A Fortran

ordered i &t ymDZAAR _ | 1 ?2¢ P?EHILU " §gs &e 3AYordered i &t y mHUL
TKZs! T3NRL cget &t ymbDz . AOgN@gAY DDGL csi &t ymbDz . AJ NjR
ordered i &t ymHU, Njpz A0 AeAY

tEsi &b yms 0 AQNRsaEeKg) 1?2¢gHUL Eeg ¥ Ag %3 Dz ordered
i etymsV A@AYi esdg aAg T AsO AoNjRj 1 ?¢Uordered i &t y mDz
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AGl . UxGaDzordered i ct ymDAbRUZ U3 UEAYGgyg ¥ As0O AQN;j
Rj1?2¢U ordered i &t ymbDz AGI . UGF" Gy Rog t ADDUGR ordered i
gAY

et ymgld UO. AR&3VUL AG ordered i &t ymgh, 3uK
v

ordered gY HUL &g Tt 3AY
ordered i &t ymU _ AQNjRL csi et ym3A” ARL e 8GHy QI &6
3 Huordered ™~ s> VADZit pDZ @ £TY
L €62 ph= LKgL ec @ GHq) BL de g g T Aglo L) 1?2¢HU &
L &6t &b ymbDz . AQNjR o° dzg ordered i &t yms 0 A9 HINjie £TY

-

ordered g, 3A0UVU@PEnymA24 s’ AgdgilNy

v C/C++ v
ordered i ct ymg+ 30 UF R throw HIU & ordered i et ymK30 snN A&
fpDZ @ AETYGAOULU, WsaUG a4, 1?2¢DDQ0o, \Uf DZifpDZ eATY

D4
A CIC++ A

» N

L CE6 D Njo HD Pdnym=251s° Ao dguNjYy
yhitt ce Dm Njo HOdnym26.1s AodgiuluNjy
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AEt o

0§ @bdnym3HUparallel Vtask VOB A| €dnzNi mOi et ymgly + DAEt oOs
WPARGI ¢~ 3NjGoog” Do Njo AgAY
@8 nuym 291 3HU parallel Vtask UO6 A| &dnzNi mOi et ymK3  UfFR
W gActB _1Uj] §6ADz 0UFf RO s AeAY
j1?2¢ch8daeky dis 4ARGI Dz © (f R threadprivate HOUmE Ly m
292 3 A AY
parallel Dtask V& GHIl €8,z Ni MmO K3 UfFRW gAEtB _1sVPA
RGI ¢~ HU @d nym?293 3% Uf o NjgAY
R)1?7¢dzdsh8dEE@GH) 1 ?2¢ch8dEEDIN 6 RUsEeKg ¢) 1?2
gdzg A” ARW g6UAcEt gl sdpcARGI ¢~ HIO P8 nym 294 3 ur
ONjgAy

ANEtB 11§ Oy

0§ b nym3HUparallel Vtask VOB A| EdnzNi MOi &t ymK3  UFfF RW ¢§A

ctB _2U] g6ADz 0iUF ROs ABAY &g ogl. sLnido A AY
@ednym=2911 3HLU K3 UFRW gAcGtB _1¢g OyDD Njo AeAY

@dnym2912 3HUI ct ymK GgA W 3° UFPRW gAcEtB 1§

OyDzm Njo Ae Ay

K3 ARW gAGtB 1§ Oy

K3 U0FRW gAcEtB _ THU g 03Dz @AY
-Cpz VUt GAEE B 1 predetermined
Dz 0V Uf GB | 1 explicitly determined
Dz VUFP GA®L B 1 implicitly determined Y
o NjR g firstprivate U lastprivate U & G H reduction ™ 3> 0UfF 0 NJRW HUL
NR  KgA” ARW ¢ Dz s o GABAY

(N( -~

=

®gW HU- CDz 0if GAEtB 1s” KeA
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C/C++

threadprivate ™ Dz F RW HU) 1?2¢sh8dacE3DZ @AY
Kg) 6 s 30 UFf ONRauto W HUeh8dEE3DZ 8AY
e@Es HD#" GRFRW HUB 3Dz @AY
ANcEt | mYEHUB 3DZ eAY
for & G H parallel for g for-loop K§g. e 1 W HULUGY K3Hgeh 8
dEE3DZ 8 AY
mutab le} mY s GDAMNjconst © Uf GW HUB 3DZ @AY
gKZg) 6 s K30 Uf G W HUB 3DZ @AY

A

C/C++
Fortran
threadprivate ™ Dz F RW 3B 0242?28HU) 1?2¢ch8dEE3DZ e8AY
do & G Hu parallel do g do-loop Kg. e 1 W HUGJY K3He h8dac
E3DZ 8 AY
parallel & G H task Kg L E6 gL 6 1 W HU T KZ¢g K3Hgeh 8

dEfE3DZ e AY

DO« @3 forall § W HUsh8daEE3DZ eAY

Cray pointee HWUCarye 8mt U _ if G AHgAcEtB _1s ~ AgAy
Fortran

A

-Cpz 0UF GAGtB _1s” OGW HU® Dz | Euf 06 NjRT . s NjgUAEtB

R Dz AOoHNji& £ATYUF Rg, WJGiDAAGQUAGEGEB 1§ DA

-CDz VUPF GAEEB _1s oW s ARGOZU UfFeAYGAQUGGW ¢g- O
Dz VUFf GAEtB  1TsEcYaeh8¢gAeAY

\{

A

v

A

\

C/C++
for & G H parallel for g for-loop K§guL e 1 W Hprivate & G Hu lastprivate
” gi ) EDz AQT @ONRATY

C/C++

Fortran
do & G Huparallel do g do-loop Kgu e 1 W HU private & G Hu lastprivate

» gi) EDz AQi1 o0& NjeATY
parallel & G H task K¢ L Ee gL es ¢t AW 3A9’ 0Ff 0 NRW HU

v
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gV s G/p U parallel & GH task VGAg! &f R g private U firstprivate O

lastprivate U shared U & G Hu reduction ™ Dz Aoy 6@ Nje £TY
Yuuf 0O AHU shared " Dz Aol 6éNjg ATY

| A Fortran

HZ§" Di 3U0RW g kW¥ sU@pdnym293 §Gfgf ¢ 3

Dz VUF GAEtB _1s oW HU K3 Uf0UL g NEt B
Dz Uf QNRW 3AY

T
(o]
p]
-<

N

RN

Dz 0UFf GAGEB _1s oW HU K3 UfrU-Cpz 0if GAEt B

. 1s’ GDAIULGAD gAEtB 1¢” Dz UFf o NDANjW 3AY
Dz OUF GAEtB _1s oW ¢g OyHIU" 33 DZ e AY

parallel & G Hitask DO Njo U A default ™ U f pUGGW gAEtB 1 HUL
default ™ DO QO OVUF&@AY pdnym 2931 s° AgdguNjy
parallel D20 Nj§ U default ™ UDANl . VGGW HUB 3Dz e8AY
task * Wg DO Njo HIWLT A U default ™~ UDANl . W HUL! T3NjR6 my
6) EORAEtB s ~ AeAy
task DO Njo T A U default ™ UDAT . U 1 KU ¢ parallel sTeAAQ ¢
I T3NjR K3B Uf RG3U-CGDz OUf QNRW HUB 3Dz e AY
task DO Njo U1 A U default ™~ UDANl . U° d&zg OWDD QoAEtB U
OUF DNJW HUbhE) Eech8dcE3DZ 8 AY
AEtB s Dz U Il 'QDAj task KgW DDGR Kk gW HU firstprivate
b gV gpdnym @dnym2934 3 Ufr o N@AY
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i €t ymkK

~ 5

i €t ymkK W 3 ARW gAEtB 1§ Oy

UF RW gAEtB  THU &3§6ADz VUfeAy
C/C++

X,

@)
[(e]4
b=
=
W

A

i Et ymKORAAT UF GL asm30 Uf G W HUB 3DZ eAY
AAT UF GL easm30 GFf G mutabl e} mYEs GDAMNjconst © UfF GDgW HU
B 3DZ @AY

i Et ymKORAAT UF Gt easm3’ UFfFRbh8Le] 6 GHqQEs) 5 &

] ) 6 &e § W HU threadprivate ™ Dz f DANj ' UB 3DZ éAY
ecs HD#A GRF GW HUB 3Dz e8AY
A&t |} mY &HU threadprivate ™ Dz f DANj ' UB 3DZ é8AY

i €t ymKORAAT UF GL asmg’ DDQG UGFR | HUA AGO | gA
EtB s ~ A@Ay

i €t ymKORAAT UF Gt easm30 Uf G gW HUsh8dEE3DZ 8AY
C/C++

Fortran

i €5t ymKORAAT UF Gt esm30 UFfF USAVE _1s o6 L&GHULI Ua &

Uf G+ ®et W HU threadprivate ~ Dz f DANj * UB 3DZ éAY
B 20+7?28Dz ARVEGHUds yEt K30 Uf 0NjRi s ymKdRAAT UF R
t esmK3"  0F RW HU threadprivate ™ Dz f DANj ' UB 3DZ 8AY

DH QY Uf Ri &t ymoRAAT UF GL easm¢g™ | HUA AGO | gAc
tB _1s ~ AgAy
Cray pointee HHUCarye 8mt U _ if G AHgAcEtB _1s ~ A@AY
DO« ., #¢g~ W Uforal g~ W UVO6Ai et ymKoRAAT if Gt &Es
Uf G g+t xcel W HUsh8dacE3DZ @AY
Fortran
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threadprivate™

threadprivate ™ HOW U UP OGP gfg)1?2¢UGgonaEs ol3s” DA
Ay
v C/C++
threadprivate ™ g HULU® &3 T 3AY
#pragma omp threadprivate list new- line

list U dZORD3DANph 81 6) s U| D o] 6xEe V&G DDt 2860 0 Es

goms 3Ny RF Gi | E3AY

A

\/

C/C++
Fortran
threadprivate ™ g HLO® &3 T 3AY
I$omp threadprivate list
lstHlL | O uW 3| O uB 2t28§goms3NyRi Gi ] ESAYB 2t ?28 | HU

| h?nyg DDALF pDZ & ATY

Fortran

] 1?2¢6A8dEEW §GFigfi gonacHUest Ohe DD QO™ vif G

PN

Uf @AYa &aHUGgODEH ]

Ag'

0t Oget OheKg i f o NjDNj

NeAY| 1?2¢ch8daEEW gAAOGODEG AHG HUL d |
J Al if RO6DzmQoUst OhsK(

Ry 1?2¢U0 ¢§g)1?2¢gd)1?2¢ch8dcEW gooaEs’

+ Ao Nje £TY

Ufr ONDANj 3 Uf eAy

3

3

A A
3
DAV U

ARgt Oh e HU Dz
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TAVUO J 1?2¢U00UW sW ARwmg) ot yaElL 3URt) 8Dz 8?2s ARI

) 1?

-

gcA8dEEW gKOHUL) 8) 0t yEi mOe 8mEs aoWw AR Uljt eAy
t)8) 0t yccEi mOg HOPEnymMi13 3pdnym27s’  AddgilNy
parallel i &t ymDONjoU3 | &) 1 ?2¢ DD R HuUparallel i €t ymbz AG) 1 ?
gKGW gopaEsg 3DZ eAY

mr 39 HULUA J1?2¢gW gonac3DZ @AY 1?2¢chA8daEEW §a

<

J1?2¢§g0DpaEgAEEG]I HUct OheKgW 6d- " ¢ 04 AR’ 3h T e
03sh AeAy

B S sAAQ GAT _ Ua J172¢° WG| 1?2¢d)1°2¢6h8dEEW JgAGEL
gl LW o4 AG X Vg parallel i €t ymg 3"~ Gf RG3sh A&AY

AVGFRg ~U GUfULBoOL I?2¢eh8dEEW UM §i €&t ym3’

parallel i &t ymUUL®K(G DZparallel i &t ymg KZ Dz EUF o NjDNjY

h g parallel i €5 yms 6 ARGI Dz ARj1°?2¢ U A&y

I T3NjR task 2 Fp= LKgK WPW dyn-varg! OUOh g paralel i &t ymg H
3Ufalse 31 RY

Uf R
UGF gfgi et ymKg &) 17?7¢ . §g)1?2¢dHUOW g ad6pacEs’ AeAy

C/IC++
v‘i,&Udzg U0 GufrRI. VUL gi &b ymg copyin” Dz  DANjj 1 ? ¢ h8d
cEFfEW gopnpcEg AH VA£O6 Al UM " GF 8AYUT DZIF pPUL §gi Et y
mDOGRW g6p&Eg AH VAZOB6 Al HUdzO 3DZ 8 AY
TAU) 1?2¢6h8dEREW ¢ DAz an3 UFRW glUUL)1?2¢ch8dc
EW ¢~ " ¢g8mytm) 6§ ag 067 CDMW Uf GT . UY NjHdz0 3DZ 8 AY

\ 4

\4

Dg DDG)1?2¢ch8dcEEW DAAROM] EABEGAAT UF R HL
dz0 3DZ @AY hHh) Dg DOG) 1?2¢ch8daEEW DAARA] EREEGA A
PiufR HLUdz0 3DZ 8 AY

v

P P

A
A

C/C++
v Fortran
T AUW U copyin ™ Dz 0GP o NJRU& GHU copyin ™ Dz OUUF O NJRB ot
281 D4 RT . UGGW HU copyin ™ DO Qom Uf&AY
TAUdg ~ s GAl_  VUj1?2¢ch8daEEW 8GHy 1?2¢ch8daEEgB ot ?
BKGW g 1?2¢3d0DEgU VU . vyoueGHW G Vv HUL §gi €t ym3
* 0 AG copyin DHQO®m UFfDZfpL " GF @AYUTI DZifpo gi &ty
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MK3W g 1?2¢§g6DEgL V3 . MHULU 0 3DZeAvyedcun G AgW®
~ 4 NVHULO ~ 'H3DZ e AY
TAUB 24?2808 GHUds yEL §g) 6cEs K30 Uf GW U threadprivate

Dz F RT . UGF H DzSAVE _ 1s KeéAy
] 1?2¢6A8dEEW 8GH) 1?2¢chA8daEEB o2+t ?28KgW UL GFP R aAg
parallel i &t y mg copyin” DHQo®m UfDAFPLGIW @8GHW ¢g no_ UL

ADD UFRgGOULVEGHU O DDROHUL &g OyDzINjg Ay
ALLOCATABLE ~1s OONRT . LU 40f GGFgf gopacHL ~ N° GRF 0 Nj

DNj3 NjAA W G VN3DZ eAyY
POINTER . 1 s~ QO NjRT _ UL
D2 4@ GHAbatL Ega agNaroDDOoUL N3INAaA ¢ \
3 RT. U 41U0f GGF gf g6 b EHU Vg . VN3IDZeAYy
UY DZ-rpL 410f GGPFgP gopEHL O ¢§ . MN3IDZeAy

POINTER . 1 O6 A ALLOCATABLE _ 1s OO0 NjDAjl . L
D2 4@ GHIAbalL Ega agNaroDDOQ) aADd GF QNRI_ U
A0F GGFfgf gonaEl @GLL UfeAy

UY DZ?PpPL A0F GGPgf gopaEHUL O 3DZ &AY

A Fortran
threadprivate ™ g, DD Njg HOpdnymA25 s° Ao dgilNjYy
Voo
threadprivate ™ gwY HULU g ? 3AY
] 1?2¢6hH8dEEW HUcopyin U copyprivate U schedule U num_thread sU 06 A if”
T WgT Dz 7 ¢ HUNji & £T Y
Nmt8¢gt) 8U)1?2¢ch8dEfEg AHDANGmp ARst O HUL Dz « A
o Nje £TY
v C/C++
wWgW giJ Al 9 DI gW HUC+3dh| ¢ ANEE | mY &3 DA
? U threadprivate ™ Dz VARG3IH3UE ATY
bh8iLe) 6 s §W ¢ threadprivate ™ HIOO & GHO ¢gWZDDZif pDZ &
ATYGAo UGG | B gW 69gAAgg oFr™H Dp AQNjDZf pDZ & ATY
8h] ) MmYEg W DZAAR threadprivate ™ HUGg ) mYyaeW U0 Gf Gg

5 &) 6@&sKGBh) 0 KDDL PDZEATYGAQUI | EDA RW 6GAAQ
g o6Fr"H Dp AQNDZFpDZ & ATY
K -

o] 6 s §W ¢ threadprivate ~ HL G F gl S o Wwgo 10

\ 4
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GW{ DDZif pDZ 8 ETYGAQUGGI | E* §W 69gAAQg" 67 'H Dp
Ao NjDZiF pDZ & AT Y
threadprivate gi ) B gubhsiL | O UVeGHBER) 6] OEEe §GF gf

gwW HUL 6F"H Dp AoONRUBPR8B8LUL| O UV&eGHBER]| 6] 6 Ee g
W 0 s° ADZfpDZ & AETY

Do+ ?8e) 6 &e §gW ¢ threadprivate = HOW ¢§) 6 e KUOGoq) EU
P 3DANj) 6 cc DDZIf pDZ @ ETYGAOULUGGg: ) E' W 6gAAGg" o6F "H
Dp AoONDZif pDZ & £TY
threadprivate ™ gi ) B2 gLot?28e) 6 e KgGGF gf gW HU™ 6% "H
Dp AQONR &) e KgW 0 s’ ADZFpDZeATYUgW 0 HU
AH8R)™ OURs’' ADZFpPDZe&ATY
W UU ogomy8ut U ¢! 3 threadprivate ™ Dz VUF GT . UGGW UD
Uf ONRAAGGgOmMy 8L U g 3UGGW s threadprivate ™ Dz OADZ T p
DZ & AT Y
J 1?2¢6h8daEEW gNgr ] HUNg1 ) U 3HIj?P & ATY
J1?2¢6h8daEEW HUARZORDT D3Ij Of HUNji & £TY
] D) 1?2¢e A8dEEW HU dss  GDZif pDZ & £TY
A anUs] RF DNjAbat Ega agl_  Ndop) " 3 3 HDNAbaL B

OQu
[l )

A

gomj EAGLY
Dz &gl . BT RFGF s” 6" GRNBp) "~ 3 3 HUIDANj6 m) E h
LY
DA 4ans, OGdéoaEa 4agl_  Ndmp°~ 3 3 HUDNjo b €6 m) E
hEELY
C/C++
Fortran
wWaW gj Al 4 DZ ¢ W H threadprivate ™ Dz VARG 3 H
308 ATY
threadprivate ™ HWWB o+ ?28&GHW U0 GfdNR mHgGO mDz 7 D
Gf pDZ @ £ATYB 2t ?28KgW HU . eGH R _DDdQONGm Uf R
3U308AU0UB ot7?28 | H3Zué ATYUTP HU threadprivate 3> ouf GB
5t 28 | HU threadprivate ™ 4 mHK3B 0204+7?283ljRI3Zs0 ADZ
P PDRDNjI 3s  NA&AY
B 2t+?28|s” 0AG threadprivate ™ UU o0get OReY Dz 7 GI . UG
6 ADZ HLU 8| s> VAGCOMMON sT1é gAAQget ORe Y. DI L
P DZif pDZ & ATYU G" HUs + Ohe U K3U v§GgoADZCOMMON ¢
vDz f DZif pDZ @ £TY
| B 2+ 7?8 HWU threadprivate ™ Dz 7 o HUNji & £T Y

\ 4
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W HUGF U0 0f Rj) 6 e K3 g E U threadprivate ™ Dz F R0 3
GgW HWB 24+°?238¢ 31l OGTY B GHUEQUIVALENCE Dz f ¢ HUNji

gt yaEt gy 6 &e K30 UFf ¢ NjDNjW U threadprivate = Dz # R] . HUL
SAVE s GDZif pDz & ATY

Fortran A

dyn-var K WPW Do Njo HUpdnym=23s’  AodgulNy
parallel i et yms 0 ARGI Dz UPRjJ1?7¢¢ DpNoHU@dnym?241 s

Ao 0glNjy

copyin * Do Njg HHU P& nLym2941 s° Aol guNjYy

ActB 1Dz AR

Qo064 HL 13 UFRW gActB s VWPARG3Zs~ya| Dz AGI ¢
s” Gwf 8AYAEtB 1§ HL™ U R K3 wW30RW | Da@yd

Dz A&AY

Ggpdnym3i | Eaf G ULAAG ¢ Dz m3H ? & ATYI| R 3

DZ g P? EHILGG™ g 13 Ur eAy

IR HUG M3 3Ny RF Gi ) EN8Yaegh As” (itf @AY pénym21s’

AodgluNyYy"™ Dz F 9 NjRAAGGi | EN8Ye HULJ | g) 6 s g 0yDzI OQ

00U w3uDZ? pDZ & AT Ydefault ™ T Wg” HOw DH G * AQT o & Nje

ATYW s~ 0AGi ) EN8Ys HL &~ 320" dzg” Dz f o0 HUNji @ £T Y (i

F g, W3 A0 UW Hufirstprivate % lastprivate ™ gh Dz VUFROZUZUGAY

C/C++
AEtB ¢ 37 0f GW UUUme1 EESR AGDs KUBoQUst Of

6K3GgW ¢g° Uj iDZ DNl . HUOGGW Dz ARY NjHWUOdz0 3DZ 8 AY

CIC++ A

v

UGB 2t+7?28HU] A2y 3l 87 6| CDD QoL ) B D2 VARGZU3ZUBAY
UB 242800 ) F: Dz F G3U0UGGB 2+?28g) myreAAoU Dz
Dz bur 3 &" n13DZ&8AYB 21?284 DZ mYEHUB 2+ 7?26 |s
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~0AQNRCOMMON g | 3w 3Ijv vedu U 76 a mH30 Uf oNj
gAY
B 2+?28KgW HU’ @G i . DOpOONdp UFRGZU3ZUGAUL
B 2+7?28|H3u8ATYIF HUOAGEB 1§~ 3" 0UfGB ot 28| HU
AEtB 1¢° U fFR 4 mHKgB 92+?283ljRG3s0 Gf DAif pDZ
RDANjG3s  nNA&AY
| S uB 2t?2800 g private U firstprivate U lastprivate U & G Hushared ™
Dz #F G3U0UGgB 92+2?283) mYcEHULUG]G"™ WgAEEtB 1§ 30
AoHINjG@ £TY , 3A0UVU@dnymA27 s AQGgUN)Y B 04283 HZ
gy myaelUUL” g private U firstprivate U lastprivate U & G H reduction ™ 3”0
Uf G3uUL VUfF GW ¢ AHHUB 247?58 g AHIHI HI _ UF@AETY
3A0UPénUmMA32 s’ AodguNjy
A Fortran A
default™
default ™~ HL parallel @ GHutask i et ymK3" 0F RW gActB  1sryrcac) U
WPsARO3s "~ ABAYGGW gAcEtB 1 HUL Dz 0UF @AY pdnym
2911 s° AgdgilNy
C/C++

\

default ™~ g HLU® &3 T 3AY

default shared | none

A

CIC++ A

Fortran

vdefault“ g HL® &8g T 3AY v

default private | firstprivate | shared | none

A

Fortran A
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default shared ™ HUL K3 Uf RAAogw UUL Dz UUF RAEt B
1s B 3ARG3s> AeAy

A

v Fortran
default firstprivate ™ HL K3 4f RAAogw UL Dz OUUF RAGEL
B s firstprivate 3 ARG 3s™ A@AY
default  private * HL K3 Uf RAApggw UL Dz OUF RAcEtE B
_7s private 3ARUG3s> AgAY
A Fortran
default none HL K3" UfoUL-CDz 0UF RAGEB 1s Q0 NjDA;
GfFgfgW UUAEtB _1¢” 1§t ) EDDOJGY . s Dz VADZf p
DR DANjl 3 s AeAYmpdnymA28 s' AgigilNy
T
defaul t” gY HUL® &g Tt 3AY
default ~ HL parallel & G Htask ™ DGY ogli~ v3ueAy
shared™
shared ~ HL parallel & G H task DA Q) AUf Gt) DDA QOB UFR 0o oz

gi ) EN8Yeslh AeAY

shared ~ g HULU® &89 Tt 3AY

shared list
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L) 6Kgi ) EN8Ye s dAADg  HU Dz AG
s’ Ae&AY

DZtask i &t ymDD Q0B Uf G AHDZAAGQUL
.ARCDD yDZ b § KDDOQOGY AHGAE(G

3HULUst Oh3 g 3D @AY

\ 4

Fortran

GEit 3L W ¢

DZtask i &t ymg?o
U Dz ADNjii3s ©

A H

s O
DA R

\ 4

parallel & G H task K3W ¢ 8mt Ulprivate Uirstprivate Uastprivate U8 G Hi reduction
b D4 Rt 0?2 e GHE cO?F¢§ no_ Dz . AgNRT . UGgB e£8mtg .
\V HV parallel @ GHitask i 5 ymgH 31, 3 0 3DZ eAY
R ~ 83530UB W s E3DNj4 bz AT_ UB W ¢l HUA U ARCDZ
DZ AHsODEUFULUA U vDD | g AHo DZ AHU wui dfRIT_ U
R "UlrPeAYldg YU 0G0G3UUB W ¢l HO "~ "H3DZ @AYUligHY N;
g, 3A0HIPdnymA29 s° AodguNjy
\4
E3DNj4 ug| DONjgUL &g ¢4 UG Dz Ag GufR3uLOgG
v U AeAY
O O dsgNarosgl. v
B W
B W g no._
B W 3 AGU._
B W gyoEotz08FE3 _ AGU._
URDDO | U BgNjarsgl. v
noA
dédFL "HULR n A
« ||f u A
e83mt A
g0 DA” AG | HU« ABGHYUU | U A3LRY
Gf WA ug" + Dz DZ AHBEg 10 3NJA DDz 8 AY gt) 8DDR
“F 3 _WfGB A Hsg 10 HU . Mg s GRGI DA gl
359" s RDZAFfpPDZ & ATY
A
A Fortran
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