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OpenMP API & Solaris™ #:Af: R 401 & _EPTA Sun Studio Z ¥ & K & BT 47 2 P
M. 47965464 Fortran M1 C JHATHLIR 2 FeHh OpenMP 54 1015 %, 1S LA 6 %,

1.1

W OpenMP #iii

AT At A EHE IR T OpenMP API ] Sun Studio SEILITREA B L. A G50 H
MIEA{E S, 20 OpenMP MG CHY . AT HESIH T OpenMP 2.5 APT BLYE 1)
oy

C. C++ # Fortran 95 [¥] OpenMP 2.5 i nJ il id 1j 1] OpenMP ‘¥ 77 [ i
http://www.openmp.org/ FKH.

A% OpenMP {1 ARG E  CRAEBFZAMILAMTT R P8 @ i) cOMPunity Bk
http://www.compunity.org/ KH.

17 X Sun Studio 4 1% #% K AT WA K H OpenMP API 523 (¥ 5 8 475 & vl 3l ik U5 ) Sun
Developer Network []}? http://developers.sun.com/sunstudio K.
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FELL R &AM AR, Fortran $74 RIS B LUK S T BL, HSERR EAK > KNS,
gik b B $R G R AR 41 Fortran 5 C/C++ TEAJHk.

TiES ] WIS D AT A

AFNH, “Fortran” $& Fortran 95 1 & 4 1% 4% £95.

AFMrh, “4847 H “Pragma” HRAT.
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ARFEFE OpenMP kT FATHEAE R -

2.1

Yl - e
AT ALY
OpenMP XH fork-join (73X - &I FATHATHR . LARBERNIATIIER, Bt
i H B 8 & HAb—2emish (TR EA) LRGN FE .. B AT G LR N
A I TR . 21 ) HA R R 4 ) B TR o T AR R AR PAT I AT R 3 P AR
i, R AT 2 i T A AT R IE N AR, Bt 7e I TR 38 K R R e X ot e Ak 25
o HETH ARG E R Z B, XSS FE i v T DL iz Bibs T o e PRk g AT 117
Foy3 22 Ja I ALY, T N 2R R I A5 R 4 B2 i N 31 Ho A 4

OpenMP JfAT X 2 8] AT LU AR S . WEREEFRE AT A, W b 20FAT X I3 I
Akt (2 R P B AR (KB LA B 5 B B FAT MG I 2R W SRR R EIFAT 41, W4l
AT 2 AR

OpenMP (& AT I PELEY— DML, R T A IFAT X IR R e 2k iiid
BTG I T QRS AR LA, SRR R A 1%, At b SR R 2k
P REHAE A MR LR o W Rt i AT A 08 1A R, U Ee R R R A M e Rt T
RE LLPT K2/ S8 AR AT HFAT DI, AN ARt 2 IR [P 213 v
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2.2 B E I TEAE

MRS AEPAT R B E A AR SR R, W DA AT I R AT HR A

2.2.1 OMP NESTED
A ¥ oM NESTED M EiAR B sl /] omp_set _nested () KA M BEE MR EIF
(IE (o
LR 7= 18 AR e R ES TFAT AR I 5 2 AN PRAT I AT DO Ze R 0 4L
RBFRGI 2-1 IR B AT A s 5

#include <omp.h>
#include <stdio.h>
void report num threads (int level)
{

#pragma omp single

{

printf ("Level %d:number of threads in the team - %d\n",
level, omp_get num threads()) ;

}

int main()
{
omp_set dynamic (0) ;
#pragma omp parallel num threads(2)
{
report num threads (1) ;
#pragma omp parallel num threads(2)
{
report num threads(2) ;
#pragma omp parallel num threads(2)

{
}

report num_ threads (3) ;

}
}

return (0) ;

2-2 (OpenMP API I F#5F5) « 2005 4 11 A



222

JEIHREIATERAEIN, i RIsAT SR P 22 A LU R vt -

% setenv OMP NESTED TRUE

% a.out

Level 1:number of threads in the team -2
Level 2:number of threads in the team -2
Level 2:number of threads in the team -2

Level 3:number of threads in the team -2
Level 3:number of threads in the team -2

1
2
2
Level 3:number of threads in the team -2
3
3
Level 3:number of threads in the team -2

PURAR TR IFAT SR A IS AT AR IR R e i o 4 28

% setenv OMP NESTED FALSE

Level 1:number of threads in the team -2
2:number of threads in the team -
3:number of threads in the team -

Level 2:number of threads in the team -
3:number of threads in the team -

bR R R

SUNW MP MAX POOL THREADS

OpenMP & 4T I R4l 4 — A2 Reith, i B it a] AR IR AT XCIrh 1 MR e i

SUNW_MP_MAX POOL_THREADS FR{-AR & n] it h &Rl Hiwt . BRE R 1023,

it A EISATIN QU IR ) R . e S IR AR B ) R R B A A
Al WK LIRSS B BB %, AR 2%, JF B AIFHAT DRt — AN 2 AT .

BREFITHRIE
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PR 734510330 I 2 SRt o e A7 R 6 IO 2R, JTAT IXI0RT g SREUVBUD I e o A0S 5 F T i AR
WA o AL BT AT IR I A TR SRS TR & FRE ) 8 A IHmEA TR 7 4
ZGFE. WK SUNW MP MAX POOL THREADS W'B N 5, W PU/ N HLIHI AT X 4k 1
PR D3R B TCVE IR SR M BT A B 4 . — Rl e &5 SR an R TR

o°

setenv OMP NESTED TRUE

setenv SUNW MP MAX POOL THREADS 5
a.out

Level 1:number of threads in the team -2

o°

o°

Level 2:number of threads in the team -2
Level 2:number of threads in the team -2
Level 3:number of threads in the team -2
Level 3:number of threads in the team -2
Level 3:number of threads in the team - 1
Level 3:number of threads in the team - 1

SUNW MP MAX NESTED LEVELS

4547 5 SUNW MP_MAX NESTED LEVELS %77 5 2 AN FE Ik B30 3h 4T X a1 #i
KRB

TG BRI K T IR BE AR (B R AT AT 3 B AT DX th — AN Rk AT . R IFAT
X382 OpenMP AT X I8, HiZIHATIXIR IF FA) (CWRAEE) 1ER True, WIALIZ
FHAT X G B) X3 ANKHE ) AT BTV . BRI TE SR E A 4.

DA ARG 4 NG00 R EFFAT 8. WK sUNW_MP_MAX NESTED LEVELS
EOh 2, WHREIREEA 3 Fl 4 (PR IFAT DXCIRKE i B R AT
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#include <omp.h>
#include <stdio.h>
#define DEPTH 5
void report_num_threads (int level)
{

#pragma omp single

{

printf ("Level %d:number of threads in the team - %d\n",
level, omp_get num threads()) ;

}
}
void nested(int depth)
{
if (depth == DEPTH)
return;

#pragma omp parallel num threads(2)
{
report num threads (depth) ;
nested (depth+1) ;

}

int main ()

omp_set dynamic(0) ;
omp_set nested(1);
nested (1) ;
return(0) ;

A R KRB0 4 ARG PEANIZAT R P20 A LUR AT RE MK o (S B 45 A ok T 2
YER G ZAEN 7 36 )

BWEFTIRIE 25



% setenv SUNW MP MAX NESTED LEVELS 4

% a.out |sort +2n

Level 1:number of threads in the team -2
Level 2:number of threads in the team -2
Level 2:number of threads in the team -2
Level 3:number of threads in the team -2
Level 3:number of threads in the team -2
Level 3:number of threads in the team -2
Level 3:number of threads in the team -2
Level 4:number of threads in the team -2
Level 4:number of threads in the team -2
Level 4:number of threads in the team -2
Level 4:number of threads in the team -2
Level 4:number of threads in the team -2
Level 4:number of threads in the team -2
Level 4:number of threads in the team -2
Level 4:number of threads in the team -2

R BEE N 2 R E ORI AT AL R Al BEM 45 2R

% setenv SUNW MP MAX NESTED LEVELS 2

% a.out |sort +2n

Level 1:number of threads in the team -2
Level 2:number of threads in the team -2
Level 2:number of threads in the team -2
Level 3:number of threads in the team - 1
Level 3:number of threads in the team - 1
Level 3:number of threads in the team - 1
Level 3:number of threads in the team - 1
Level 4:number of threads in the team - 1
Level 4:number of threads in the team - 1
Level 4:number of threads in the team - 1
Level 4:number of threads in the team - 1

XEIRGIN 7R T LERTRERI LG R o SRR S ORI TR R G0 R (175 5
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EHREIFAT X OpenMP JF 4 74

FERRETFHAT X T LR OpenMP 5 72 7 24740 81 o
- omp_set num_ threads()

- omp_get max_threads()

- omp_set dynamic ()

- omp_get dynamic ()

- omp_set nested()

- omp_get nested()

“set” Y] L0 [R]— 2 P9 B IR 0N I AR RE DT B 1R AT XA EA AN g oA
LREIB RN R IFAT DR, AN TE W I T LR AE AR T A1 B 400 P ad 21 ) AT X

“get” YA LR B i R B M. QU5 B PR 4k LRI

BREFHTIRIE 27



REBTHI 2-2 eI AT I8 1 ] OpenMP {12

#include <stdio.h>
#include <omp.h>
int main()
{
omp_set nested(1);
omp_set dynamic (0) ;
#pragma omp parallel num threads(2)

{

if (omp_get thread num() == 0)

omp set num threads (4) ; /* AT A */
else

omp_set num threads(6) ; /* 4T B */

/% LUREAPREATED

0: 2 4
1: 2 6

b T

* omp get num threads () R[AI4IHLEFEEL
* R, T
*/éﬁrhB‘Jﬂﬁﬁ‘éﬂ‘éﬁﬂﬁ}‘ﬁ‘%‘ﬁ%frﬁlﬂﬂm
printf ("%d:%d %d\n", omp_get thread num(),
omp get num threads(),
omp_get max threads()) ;

/% REBUEE P IR FAT XAk
B EYE 4 DERREMAL
* ARG EE 6 MRREM4L.
*/

#fpragma omp parallel

{

#pragma omp master

{

/* LRI ED
* NS 4

* N 6

*/

printf ("Inner:%d\n", omp_get num threads()) ;

}

omp set num_ threads (7) ; /* AT ¢ */
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}

K F U A S 0 AT X
AT OE 4 DR,
HoAKERA RS 6 MR

~
* %

* ok

C 1T/ omp_ set num threads(7) fH
BEAETER, PR e L S
5 ¢ ATTEM RS0 N FHRE S
FRIIFAT X S8k

/

L

#pragma omp parallel

{
}

printf ("count me.\n") ;

return (0) ;

G PEANISAT LRE P27 2 — i LR T REFR 45 2R -

% a.out

0: 2 4
Inner:
1: 2 6
Inner:

count
count
count
count
count
count
count
count
count
count

4

me.
me.
me.
me.
me.
me.
me.
me.
me.
me.

BREFITHRIE
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2.4

2-10

A RAL R E AT HRAE B — 22 4oR

w REIFAT IR R BRI VA T LUME 2 AN R 2 A

wian, BOEEKMRE RS WPOHTERAE, IF LR GONRIHTEAESE 0N 2. FHEGE
BWINRGAT 4 A CPU, BEALHITAT 4 /> CPU RINPRICFE AT - 42k HOF
ﬁ%ﬁ*ﬁ%*/\é&ﬁﬂ, i %‘%ﬁﬂ??ﬁ/\ CPU. REEIFATHM L.

TR AT I RT DU A ) i 0 2 IR, Iy I 2 I R TE e G
SUNW MP MAX POOL THREADS #/l SUNW MP MAX NESTED LEVELS PLFR{H#E HAY
LR B IE RS R UEA .

B R E AT XIS BN T4 o A SRAESM BT /2 06 1) AT # A O B AR v, T8
WAETH S AMBONAL FH BT A7 L F5 LR P S 20 0 kS AT X I sE A 20

B, BOE SR A WPOHTERIE . SMBI RIHTERAESR G0N 4, JF HAECY
fii. ARG HAWA CPU, EEAEH P PYA CPU RINPRILFE ¥ AT . 3
WA AT 4 DNERRE TANBGUN LR 2 ANEFEH T AN IFAT IR 2 Al 2 AN 2efs
AR A AT DS M R ) T e 224

{OpenMP AP| FiF#5F) * 20054 11 A



HIE

1 ) 2 A2 e I 1 ek

#£ OpenMP JEAT X IR 75 WIAR HE KR FH IR AR A VE .l , Wil — AR /e
Wiy SHARED, WP LRI ZAR RN — N RIA . W ok — AR5 (0 T 80 e
PRIVATE, WEANEBEMAIHACKHEERMA. OpenMP 47+ & MEH L. BT
SHARED fll PRIVATE < 4b, i8] LLEAS & (1) 45 5k 75 W ) FIRSTPRIVATE. LASTPRIVATE.
REDUCTION 5§ THREADPRIVATE.

OpenMP 3K F 7 BRAE AT DX Sl A FH B A AR B OV E 3. 10— AN = ik, i)
Sy AR, JF B A OpenMP FFAT AR ik 7 o 5 AR AE PR35 3 o
Sun Studio C. C++ Fl1 Fortran 95 4 i¥ 23424t T B ah i e /E I ThAE . X ULgm B 2s AN

BCAT A BT AT XS AT A )28 5, i AT DA T — 410 AN B B o AR 1)
P

3.1

3.1.1

F B e AR S s v [ 1 Ay

H B € VE 8 17052 Sun % OpenMP MUa 4 g i A H LL R P Fh Az —,
PP AT LASR A€ B H Shif 8 1 A2

__AUTO fHJ

__AUTO (list-of-variables) ~ Fortran 95 $54
__auto (list-of-variables) ~ C fl C++ Pragma

G AR 2 AE T AT XA 21 I AR R KA T K. G AuTo Al auto Z TN
N RRIZD .

3-1



3.1.2

__avuTO i auto THJAJUAHHIL/E PARALLEL. PARALLEL DO, PARALLEL SECTIONS
il Fortran 95 ) PARALLEL WORKSHARE {54 .

AR RS A, WA REAE A AT A e /1 sk g rhol oo

DEFAULT (__AUTO) |1

DEFAULT (__ AUTO) Fortran 95 54
default(__auto) C #I C++ Pragma

B IFAT I M ERAE i 5 auTo.

DEFAULT (_ AUTO) fAJA[ LBl #f PARALLEL. PARALLEL DO. PARALLEL SECTIONS
5k Fortran 95 ff] PARALLEL WORKSHARE {41,

3.2

3.2.1

((SERwW

A5 F B E A IR S G s I BA R USRS A7 Db A2 1) 1 sk

TX LG AT F -t OpenMP A3 K xCf e 1 FH I A8 i, Witk =24T-45 po 5 FOR i
ENGEEAN IS

*TEEZEE’JVE)EHWMU”J

S1: RN FAPPATXIBNLRRET S, AT A=A S 8 B EEE
%Hﬂl A, ARSI /EHL Y SHARED.

m S2: WRFEFANHATHATRBLRE Y, DRIGATEMARSE R TEAN, WEAR
= E S 9 PRIVATE,. WHRARH (W/E M e b PRIVATE, HHMEHLE A
AT IR Wi E, MG h PARALLEL DO BY PARALLEL SECTIONS, NP ILAEM
18#4 % N LASTPRIVATE.

m S3: WURTESRBERS UN ML faiAE AT AR, P Z AR = 14 H e 2 LA s
EMAFEZRAIH) REDUCTION,

1. Y WASERARTT LU I Uy ) A R 3 A i R g by — AN RRR T LB iz i) I, fEre 8RS m. 2
B 2 A VRV TN e S B R e R 25
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3.2.2

KA A R SR

w AL TP RAT IR T 5, 0RAE T FAT D A AR R PR B i 1 Ee

S &4, WIBEH FI{E R Y%A SHARED.

3.3

3.3.1

3.3.2

» — ,;, >, » \\ » Y

T H B AF A ki) 38 FH AR

H shAf e A B A ey TS 028 00V I, S otk AR HE N, 2 B 45 G P A6 A
R SRR AN, i3 25K o FR TG IE 1) 90 DU s A v R T . W SRANTF 5
FEAFN, it 2l A N — o QSR w2 AN BN VSIS AN, e ¥ TR o 1%
AR RVE P, TR VR P/ 5 4 SHARED, J%3455% 7 IF (.FALSE.) B{ if (0) T
f)—FE, B AT XTSI,

H Bl Aff e A 2 O SR DR A S A o — A i R AT P AR e AN D AT AT B0 o 56— AN JRUEA
TP F ok asid T a2, TE3H T MM 0N A SZr3dl FimA . W
A7 KU P SEBL R RS #0251 W i IR R . (S LA 3-8 BT 3.5 1911 “ 24 sk
P CANBRE” o)

Fortran 95 ) H e 1EH BN -

%F Fortran, WIRFSEH  AUTO BY DEFAULT (  AUTO) 384 HEIHfE LA TR &

(RIS, K 2 8 EA 4 OpenMP R Hh (1) B 2 F 30 D) s A 5 AR A FH 3k

m THREADPRIVATE AF i,

n Cray 553 K.

m EPRIEARAR i RS AE X I a9 ) P PR U405 30 5548 5 3 X 1 2241 5% DO i3 p
EH

m %51 Do B FORALL ‘&4,

w AR BEAESRE B DI SE E AR S5 A R A, O LA A Il by i P Bl A P 4
PEF A IRE .

C/C++ 1 H BN /E ) -

XF C/C+, WHRM P FEEH _ auto 3 default (_auto) Pragma HaIffie LT
ARIVE I, gn el 4% B OpenMP B 1) e A FH IR D) ff e A% 12 (9 4 P 33

n RRIEIATIIE DA

m 45 Hf THREADPRIVATE J& 1k .

m AZEN const fRERM,

BHmELTEMERE 33



n BREERM for Bl parallel for Pragma ZJ5H for fEH IIIAIEHIAL &, 1M
BAR T AR o

C A1 Co+ i) E Bl A UG S A KRR 48 97 ORI . WRAL
o€ T 2 A B e 1 TR G R AR Rl AR R, g A R AR I T R E A
shared, JfHFAREHATHIIFAT I B A

3.4 for 2 H 3 e AE A3k ) 45 3

P SwiF 2 E A A A S e M R AL, OF HLE R JFAT X 02 A5 I B Sl 15 K
R P34k o

] -g TRIE I T g i, dmiEas i A A AR . T er sre i AHEXAN
HERRVERE, W AREIRB] 3-2 fToR. (er sre A 1EN Sun Studio B A —B 0 Fe £t
; BXRFAGER, HS M er src(l) FMIEL (Sun Studio HRETHTEEY FF. )

] -xvpara LB T2 — A BT 5G. WER B 3hfe /eSO, BITEN—4
e B (AR R 3-1 R .

KREBREl 31 1 -vpara HE4T4m 1%
>cat t.f
INTEGER X (100), Y(100), I, T
C$SOMP PARALLEL DO DEFAULT(_AUTO)
DO I=1, 100
T = Y(I)
CALL FOO (X)
X(I) = T*T
END DO
C$SOMP END PARALLEL DO
END
>f95 -xopenmp -x03 -vpara -c t.f
"t f", line 3:Warning: JHATXIKE Tk
BE A DA A 6 (1 1 Bl i 1 F 4 e I
- x

i £95 [f) -vpara ¥ cc [ -xvpara BHT4mF. (CC AR ST IED. D
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RERE 32 10 H G 1R A R

>cat t.f
INTEGER X(100), Y(100), I, T
CSOMP PARALLEL DO DEFAULT(__AUTO)
DO I=1, 100
T = Y(I)
X(I) = T*T
END DO
C$OMP END PARALLEL DO
END

>f95 -xopenmp -x03 -g -c t.f
>er src omp_t.o

BEXAF: . /omp_t. £

HbR3CAfF: . /omp_t.o
% . /omp t.o
1. INTEGER X (100), Y(100), I, T

<Function:MAIN >

Source OpenMP region below has tag R1
Variables autoscoped as PRIVATE in Rl:t, 1
Variables autoscoped as SHARED in R1:x, y
Private variables in R1:1i, t

Shared variables in R1l:y, X

2. CSOMP PARALLEL DO DEFAULT (__AUTO)

Source loop below has tag Ll

Source loop below has tag L1

L1l parallelized by explicit user directive
Discovered loop below has tag L2

L-unknown scheduled with steady-state cycle count = 3

L-unknown unrolled 4 times

L-unknown has 0 loads, 0 stores,
FPdivs per iteration

L-unknown has 1 int-loads,
1 shifts per iteration

3. DO I=1, 100

4. T = Y(I)

5. X(I) = T*T
6. END DO

7. C$OMP END PARALLEL DO
8. END

2 prefetches,

1 int-stores, 4 alu-ops,

0 FPadds, 0 FPmuls, and O

1 muls, 0 int-divs and

BEHELTEMERE
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TR, MR IR R AR B Sl e A O R S A5 3K

REBFRE 3-3 =P R
1. REAL FUNCTION FOO (N, X, Y)
2. INTEGER N, I
3. REAL X(*), Y(*)
4. REAL W, MM, M
5.
6. W= 0.0
7.
8. C$SOMP PARALLEL DEFAULT (__AUTO)
9.
10. CSOMP SINGLE
11. M= 0.0
12. CSOMP END SINGLE
13.
14. MM = 0.0
15.
16. CSOMP DO
17. DO I =1,N
18. T = X(I)
19. Y(I) =T
20. IF ( MM .GT.T) THEN
21. W=W+T
22. MM = T
23. END IF
24. END DO
25. C$OMP END DO
26.
27. C$OMP CRITICAL
28. IF ( MM .GT.M ) THEN
29. M = MM
30. END IF
31. C$OMP END CRITICAL
32.
33. C$OMP END PARALLEL
34.
35. FOO = W - M
36.
37. RETURN
38. END

B FOO () L fr—AIFIICH, 34— SINGLE Hiti. — /4 T2 Do Fiifi
—~ CRITICAL i, WIHRBAIZIEHTH OpenMP HATHIE, WIFFAT DXk FH )4
4R
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1.
2.
3.

Pl x e 2 Al v
AR X P IECRIERL, JEREIAE AR AE M
X RN RPN W,

AR FATRAG — T Gt 26 A 01 o A P R D A AT X A 138 24 4
FEFATR A DL M AR 0 Ny MM Ty W. M. X ORT Y. ZiRaRREafE LR AR

Frit T 2 TAEH= po PR MITEIA RG], OpenMP FIVGZLRK T HI/EHI 82 N
PRIVATE.

bR N AE AT IR e R, A S i g, el s1, B HAEH
186 %€ ) SHARED.

PAT IFAT IR AT R BT IE A1) 14, ZE AP FR S MM (MR E N 0.0, IXFI5 A
77 S A A, I s1 ANIEH . 7R Rl — 2B s B MM 2 BT PR AN N
T, R EEEN] s2 ¥ vM (K1E T8 € & PRIVATE.

R, ¥tr=E T MER 2 5 PRIVATE.

R E W, SRJ5EANIER) 21, KIEIN S1 F1 S2 A& . s 2 e, AT
{50, D3 AN S3 ¢ w W /E ki 2 4 REDUCTION (+) -

b M S ANER) 11, ZIEAIALT SINGLE Mii/N. SINGLE Fiiti AR K=t b v]
TARANAE BEBGE A1) 28 SRS ANiEA) 29 WA 5 NEA) 11, 105 P s AL kA4,
R Ay eI T ) — CRITICAL MG N . A WALl ARV ) M. BRI, fE3F
AT P 5 AR M A& 08 S BE 4, F O s1, K M 4 SR e A
SHARED.

BOA X REER, 3 B SN, Rt AN A1 B HAF A 2 ) SHARED.

BB Y DAELIEZ ), BHWANLET LS AMER ¥ oR. FARFAERYE
e, DRI ALK Y 4 48 %2 4 SHARED.

BHmELTENERE 37



3.5 T SEB ) 240 PR

AR 2H T 4T Sun Studio Fortran 95 4 4% 1 H 2 e A FH 380 CL AN BRI

n HYUi OpenMP 454, I HHBEAED TP EH] . JGiL AT OpenMP 1&47 i F5 )
W B, W7 oMP SET LOCK() il OMP UNSET LOCK () SKSEHLIGF
B, g e ds AN RERL DN 2R B AFAE IR B WRATBEMN, {41 cRITICAL Al END
CRITICAL 5% .

n HAAMWEA OpenMP [FIA4E4FEER [ (41 BARRIER I MASTER) 4 fE# N
il JEHAES ] . AU SEBL IR D, e AR Ay
m ] -xopenmp=noopt 4k AR B S E1FE 1.
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F4

S XLy

AFEYLH OpenMP 2.5 I i S ILI A AT b o AT KB B2 AT WA (W e 9T A5
&, 1HZ N Sun Developer Network [/
http://developers.sun.com/sunstudio | H&iFEEs LY.

n AFRE
ZAERR ST i) [ — AR, JETE ORAE A A7 U7 1) 25 18] (R K/
B ARSI I LA AR S AR 7 R DR 38 25 0L 10 b S U7 o) P AR 5 . A AR
M WA R T e b H A1 & Ll K S5t A7 R AR I i (R 1) K. A7 S8 AR IR A7
it 77 2T e 2 AR 55 (B o 55 75 2O R AN, R g B2 BIS AT I R &8 v e 5
LAEH A loads/stores KA. A, HZ A loads/stores 2 il A7 5
RIS AT B PR

n AEMTHITE
OpenMP 3247 I FELES LR A f 7 il AR
nthreads-var - A7 LA J& 1) AT DU 75 (1 e R 2
dyn-var - #5215 4 LUS AT XS0 H I G Ei0n HI Zh s i
nest-var - FEHE AT R LU IFAT S F i ETFATIRAE .
run-sched-var - [} RUNTIME %15, £7Af T IRIR I 215 R .
def-sched-var - IR DX IBAT At SEILE BRI AR R
IBATI 7 Y AN R nthreads-var. dyn-var K nest-var 4% |1 B HAREIA
A7, e N T T LR run-sched-var FI def-sched-var 4% H i1—/NRIA

n ZRIEH
nthreads-var KIERINE N 1. B, WREAT 230K num_threads () 1.

omp_set num threads () #IFf£(11i H 5l oMP NUM THREADS PRk & 1) 2 5
€ SC WAL BERIN R EO 1.

JH] omp_set num threads () {UEHIH RN nthreads-var {8, I HIT-H
PRI BT [7]— % 25 2 ) B8 A 8 RS 0 (¥ JFAT X 3

QR P 5 2R BOR TSI n] DUSCHRE AR S, BUH nthreads-var {EAN & 134K,
7Ef% SUNW_MP_WARN % ¥ A TRUE B(# it il sunw mp register warn()
TR SR A, iR RS o R AR L,
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4-2

n BREFITHRE

SCRAREIHATIRAE . AT LA 2 DGR AT B AT IX B

nest-var IEREN False. R, BRAEOL N EEIHRE AT EAE . 200 FTIRE AT #
fF, 1W'E oMP NESTED M i omp set nested() #ilfi,

/] omp_set_nested () {UEXSHNLALH) nest-var 18, J T Zefia £
A Tl —HR = 20001 BN P HR ) ) DR AT IX ke

BOATSOL T, SCRFIE KIS REIONEC 4. W B E I A &
SUNW MP MAX NESTED LEVELS ¥ (iZiw K1H.

n ZRERENTSEE

dyn-var WIERIMEA True. B, BRAEOL TR A . SR Zha i, HiE
% oMp DYNAMIC MU 1] omp set dynamic () #iIf%.

W omp set dynamic () fUEKIHHERR dyn-var {H, JFNH TR HEREE
B[R] — RGN B A RO (AT X I

WA T AV, R A SRR B0 B LA B P R g /M

o iR LR %

o 1+ Murha] 2L

o T IAL PG EL
FBR, GREEH] T804, WZH P A2 R 00 LR R ds /M

o RN RE L

o 1+ bl 2L
EFROLT (> REEBHED , RPN ED T L. XSO, W
J. SUNW_MP_WARN i%'# ) TRUE S{#H I} sunw mp register warn() [Jiff
RERACPINCINTEESE - SRR LA KSR PS

A REFEM AR EIFATERAFPATHE N HEAE B, S 2 %

n fBINAE

def-sched-var (¥ ERINE A STATIC W) . ZLHR @& 1F R DX JL Ak R %, 3 48
SCHEDULE 1.

run-sched-var FIBRIME L sTATIC . Wil 1% & OMP_SCHEDULE 157 &
BB

m GUIDED: FEMRK/)

W ARARE chunksize, ] SCHEDULE (GUIDED) [KIERIABEK/NJ 1. OpenMP iz
AT PEAE T BN 2 2Ok v 548 ] GUIDED 1B MG ER I B AN o

chunksize = unassigned_iterations / (weight * num_threads)
o

unassigned_iterations JEARIA P W AR 2 TC LS AT AT L A2 15 AEL
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weight J& 0] ] 1 {EIZAT I {1l SUNW_MP_GUIDED WEIGHT M 8345 & 45 177
rURH (B 5-4 00 5.3 (1 “OpenMP MEEAZE" ) o WIHORIRE, WA HTHIERIA
WEARE weight 4 2.0 ;

num_threads 32 TPATIEIF I FEE
INAUE I3 B2 50 43 e 25 G I P 2R R A IBAR KT AR BT J b i ok, IF L E %

SO SR A R AR W I 2.0 T BOR . (H2, JELey e
J A AR DIASUAEL AT RE 23 SRAG AU IR ROR

n ER&EEF

i [} POSIX 5% Solaris 4 #%2 1) i sUZ A2 57 7] BLEL % OpenMP 454 sl i HI 40 5%
OpenMP 574 16 1% .

n BITINES
» WF SUNW MP WARN MBArhr (55 5-4 T 5.3 5] “OpenMP B4R i ) w4

o4 I T OpenMP 3817 PEAT HOIE AT I 47 R PERY 7

i, CURARRY R T ICRRIEIS, BN ZRFEAEAN R ) BERE b S Ry, WA 20 N 2 i i
Control-C k# 1k

°
<

o° o0 —~—

cat badl.c

#include <omp.h>
#include <stdio.h>

int
main (void)

cc -xopenmp -x03 badl.c

At barrier 1.
At barrier 1.

Control-C to terminate execution

omp set dynamic(0) ;
omp set num threads(4) ;

#pragma omp parallel
int i = omp get thread num();
if (1 % 2)

printf ("At barrier 1.\n");
#pragma omp barrier

return 0;

./a.out run the program

program hung in endless loop

g
S|
it
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B, WRARITHTRE T SUNW MP_ WARN, 247 I ZERHAS I 2112 i) 11 .

% setenv SUNW MP WARN TRUE
% ./a.out
At barrier 1.
At barrier 1.
WARNING (libmtsk) :Threads at barrier from different directives.
Thread at barrier from badl.c:11.
Thread at barrier from badl.c:17.
Possible Reasons:
Worksharing constructs not encountered by all threads in the team in the
same order.
Incorrect placement of barrier directives.

4-4

w C A1 Cot Giidbibte it 7 — A, AT AEA I BB DR I VR0 bR B AEA
DRV VRIS, K Y PRV 0 BRI ER 1 8 D IS 749 8 IR BT D0 2 KA
HBEE .
int sunw _mp register warn(void (*func) (void *) )

ST 1) R B SRR, A AN

#include <sunw mp misc.h>

{OpenMP API FiF#5F) * 2005 4% 11 A



Bl

% cat bad2.c

#include <omp.h>

#include <sunw_mp_misc.h>
#include <stdio.h>

void handle warn(void *msg)

{
}

printf ("handle warn:%s\n", (char *)msg);

void set (int i)

{

static int k;
#pragma omp critical

{
}

#pragma omp barrier

}

kK++;

int main(void)
{
int i, rc;
omp_set dynamic (0) ;
omp_set num threads(4) ;
if (sunw _mp register warn(handle warn) != 0) {
printf ("Installing callback failed\n") ;
}

#pragma omp parallel for
for (i = 0; i < 20; i++) {
set (1) ;
}

return O;

}

o°

+cc -xopenmp -x03 bad2.c

a.out

handle warn:WARNING (libmtsk):at bad2.c:21 Barrier is not
permitted in dynamic extent of for / DO.

o°

R OpenMP 2T I FERTI B HT 1%, WK handle warn () 23k RIHRE. Mgt
el ) e 5O T B MR B 25 R R R L, (EL AT LORE I ] TR A R

g
S|
it
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n KXTHEME:

sections it

TEARAT B DX BRI 2 B A TH 43 BT sections I P A5 (L H, DUEE AT 1) BUEL
KB

single i
single Mt B A5 R AL HRRE i S 2 BN DX i) e P AT

atomic i
UES OB AL fE CRITICAL #4 3 P B 3% H AR A A R B B i aToMIc f 4 Al
Pragma.

OpenMP FERY48E &2 E T2

omp set num threads filf2
I MEAIATX N, omp set num threads XIRAI4E e £k FE A2 1
&R

omp get max threads filf#
MMNEAIHATRIEN A, omp get max threads X4k E L FEAE w2
7

omp set dynamic filfE
M MEAT B FATIRA TR, N omp set dynamic XIEMIZEeLfEEAS
P DA ES 7 N

omp get dynamic flf%
PN E L FFATRI WA, 247 omp_get dynamic RIRYELFEEA &R
N7

omp set nested filfE
i;{:ﬁﬁﬁﬁgiﬁljﬁ)ﬁﬁﬁﬁ, Hff omp_set nested XIKMYF e kEgEA 2L
XN E o

omp get nested ffilfE

G ATFAT XA T, AT omp_get_nested MRG0 SRt A2

Fortran 95 4% & #Y[0] & ;

threadprivate 8%
WRAEPIATE S G S AT X TR AR (RIBRZRERRAN) IR & HIX 5
B B S I AR, TIEE — AN s a] 2y RO B 2 BOIRAS W R “ AN
LRI

{OpenMP API FiF#5F) * 2005 4% 11 A



shared Ff]

I A AL B AR N AE I R T A S AR 3L AR R, AR RAE R S I 2

B S B N A7, I RE 5 | 2 )5 SO I A7 ik 52 1 2 S B iR 2 5f 7 i . X
2 OpenMP 2.5 #lEH) 2.8.3.2 W HIZAT av b Al ¢ AN KL, A2k AR ik
A ALt I A e S 0L

BE TR R
BESCIL R SR T E SO omp_1ib.h MBI omp_lib.

KHZ 30 OpenMP iz AT B 245 2 2l i 3 FHE: O e iy, PRtk ] DA A )
Fortran KIND M 1S5,

XBITHA 47

w4
E
{‘ﬂ}
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ESE

OpenMP % i

KA R OpenMP API 4 %727

BHEZ LRI NI HT IRy, A ZRAE AT R i3 . OMP_NUM_THREADS 8748
o XIMALBATIN R GERE AT LG 5 KA BRI 1. — 0K oMP_NUM THREADS
A BCE A KT A6 Ll AL 3 g%, 7T LA% oMP_DYNAMIC % # 4 FALSE LA
{ii}f] OMP NUM THREADS #f& (£ 4L,

A1 9% Sun Studio 4P OpenMP ) #i{7 E 7] LLE L Vi ] Sun Developer Network
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T 52 B
A ) 2 13 e 228 T
Zf OpenMP $i54 1] LLEAT B XIFATH, 15MH cev cc Bi £95 #ETiFR & -xopenmp

G PERLIY . ARSI WK BT 2. (£95 4iif 844 -xopenmp Fil -openmp
] L7 )
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-xopenmp FR& I LN OCHE A T IR .

-xopenmp=parallel /il OpenMP Pragma [fJi}4]. -xopenmp=parallel [fI#x{&

AL B -x03. WAILEE, FiiFas i UL MBUR G ke
H -x03, JERHVEL.

-xopenmp=noopt Ji il OpenMP Pragma FJiHHI. WAL E AL T -x03, WG

B A RTIIE .

IR O B BN KT -x03 1985, W

-x02 -openmp=noopt, PRSI HT IR

R BAFEN] -openmp=noopt AL, B
OpenMP Pragma, FAHNHIFATHIRT, HAPITILI.
UETEBUUEM T cc Ml £95 5 $REN cc 2k iliEd, HA
4T OpenMP F:47 k. )

-Xopenmp=stubs AP RFIE I . OpenMP HEBILZE L N T 77 R P s it . %

4 8 H OpenMP JZ2 {7 2 {H 1% OpenMP Pragma [f) OpenMP
TP, EAEEH -xopenmp MY F % L, FAEH
libompstubs.a FEREEXI G M. Hill,

% cc omp ignore.c -lompstubs
ANLFERINAE A 1ibompstubs . a il OpenMP BT 4
libmtsk.so HATHEHE, XM ATRES SECRILESIMT R .

-xXopenmp=none 211 OpenMP Pragma MU, F HAEE SR 1b g5

B AR5 BR -

WK SITIRE -xopenmp, i~ {BE M -xopenmp=none (ZEMIX}
OpenMP Pragma 150 .

TR E -xopenmp B AN S~ TIEIN, MiFasa e
-xopenmp=parallel.

ANEW -xopenmp 5 -xparallel & -xexplicitpar 7Em& 4T E—IFfaE.

/¢ -xopenmp=parallel i} noopt Kl OPENMP FALHIFEFHRILE XA YYYYMM
&l CHARHIPE, C/Ca++ %€ h 200505L, Fortran 95 5& X 4 200505) .

] dbx ik OpenMP F2JFHT, /] -xopenmp=noopt -g HATHiiF
-xopenmp [EIALALHANERKRA S AT e kAN . BAHF 2E U
AT G IR R T R

N2 Fortran 95, -xopenmp. -xopenmp=parallel. -xopenmp=noopt <[
ZIRIN -stackvar.

WRAEMHENE (- so) ERMEH -xopenmp HATH0i%, MUﬂ‘Zﬂ&%ﬁTﬁﬁfﬁhﬁiﬁ‘ﬁ‘fﬁl
I e -xopenmp, JFH T 015 ol $UT XA gmiESR 2 DU S5 -xopenmp #)
A ERI G IR IRAAM A . W H -xopenmp A7) R A ) 2 125 4% 51 A1 2 AT 04T 3
PRRZER S B IR AMT N

i f] C F1 Fortran 95 ] -xvpara EW A LU /RGiiF g AT AR B o
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5.2

Fortran 95 OpenMP % 1iF

lTH] £95 Y3 )4 Jm i PP R & Dy 6 nT LASEERXS Fortran 95 FE/7 1) OpenMP 454 ¥
A LREBRIE. M -XlistMp FREUEATHERA M OpenMP K #. CkH
-X1istMP M WIH R 2 HILAE — AN Sl b SR, 2SI AR BRSSO 44T L 1st
IR o« GEERAS S LN AT AT A F I R 5

n JHTIRARNET I, AR SIRE.

w DRI A i A R (AR A7 2 B R PR AT AR R 3%

m DRI AR U R DR AT A A B 3

W, A -X1istMP 4R CAF ord. £ &2 0 ord. 1st:

FILE "ord.f"
| SOMP PARALLEL
I SOMP DO ORDERED
do 1=1,100
call work (i)

1
2
3
4
5 end do
6 ISOMP END DO
7 ! SOMP END PARALLEL
8
9 | SOMP PARALLEL
10 1 SOMP DO

11 do 1=1,100
12 call work (i)
13 end do

14 ISOMP END DO

15 ! SOMP END PARALLEL

16 end

17 subroutine work (k)
18 ! SOMP ORDERED

*%%%x ERR-OMP:It is illegal for an ORDERED directive to bind to a
directive (ord.f, line 10, column 2) that does not have the
ORDERED clause specified.

19 write(*,*) k
20 | SOMP END ORDERED

21 return

22 end

AfH, wWoORK T-#IFEH ) ORDERED #52 W HH K — A po #8400 Wr, B hi%ies
/> ORDERED i
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OpenMP #5548 &

OpenMP B E T WU HIKAZ ] OpenMP /5 HAT (R A &, R0 EATHET T H%
o B AL Z EALF AL B OpenMP FEF7 AT, HENIAZ OpenMP #

% 5-1 OpenMP 54 &

BELE

Thgk

OMP_SCHEDULE

Jy¥5& T RUNTIME /%358 () DO. PARALLEL DO. for.
parallel for fii% /pragma B HEZRA . R 5E SUREATER
WME sTATIC. {HN “typel,chunk]”

/~l: setenv OMP_SCHEDULE # UIDED, 41

OMP NUM THREADS If
PARALLEL

AT R IPAT IN 5 5 A (2 4. lid NuM_THREADS 1+
(] oMP_SET NUM THREADS () n[LAE#IL{E. KEEBAE
ERIME 1o EAIEREE W 55 P44, E PARALLEL
AR AU S OMP NUM THREADS FR35725 B (2% FAH A . (H L
PRI PRI AL A BE A AR ME, BTN RSt — A4
LSGES

l: setenv OMP_NUM_THREADS 16

OMP_DYNAMIC

AT X I AT I8 B2 o T R R AR R h A . R
HINAE T BRIAA TRUE. iy TRUE B{ FALSE.

/’fl: setenv OMP_DYNAMIC FALSE

OMP_ NESTED

JA I BRAE IR AT #4F
{4 TRUE 5k FALSE. 2KiA{i N FALSE.
"fl: setenv OMP NESTED FALSE

W8Iy NRXTEATRAT TS
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% 52 2 FAL P BT AR
HETE ThEE

SUNW_MP_WARN 1 OpenMP AT I 72 K th (1% 53 . B E 4 TRUE
I, BTN stderr RINVESIE: WHE ) FALSE
AR E . BRMEY FALSE.
OpenMP iZAT i A 7T LA 21 1R 22 55 WL 1% OpenMP i #IAT
AR RRERIIEE . S AT IR A B IR AT
. WS 3 W “IBATINE L
ENUE
setenv SUNW MP WARN TRUE

SUNW_MP_THR_IDLE AT RE T 1 AT 343 B AN T BURR P 2R R AT 45 &5
HORAS . ATLUKHE E ) SPIN. SLEEP ns B{¥ SLEEP
nms. BRINK SLEEP - ZEFEAE 58 MHATAT 55 J5 HE AARHRAR
&, HEFEHIATALSE EE A L.

&P SLEEP time ¥85C 58 IFATT 45 J5 15 B RS 3 2 R . i
BRI . a0 RAE LR AR S e W (R L 2R R B B AT 45 21
I8, MRS ST PATHTSS . B, R N RIIR
2, BTSRRI PR R . time WTUARD. (ns) IUfE
M o(n) . BZR.  (nms) NIRRT .
AN SLEEP {E 58 IFATAT S5 I BN 26 7 B TR IR
JR&. SLEEP. SLEEP (0). SLEEP (0s) fll SLEEP
(O0ms) HEM.
INGE

setenv SUNW MP THR IDLE SLEEP (50ms)

SUNW_MP_PROCBIND SUNW_MP_PROCBIND FF35i45 i I 745 OpenMP Fi/5
PERTRGEE B % . HOR AT DL Ab 3 38 2% 18 SR sk
fit, AEE U RAG 2 A LR BAD R AL RS, DK 35
PERE T B FEANER, WS WA 5-7 U 5.4 T “ALHER
g .

SUNW_MP_MAX POOL_THREADS FRE LRI R KN &t L OpenMP 81T I
FEQNEREIMEAERA P &R B AES LR H PR W)
AT RE . WA LIRS AR i BN, Rl
2%, IF Ho¥ th— AR SAT B A AT X 8. R R 4R
JE, WERGAE & 1023, AR IE R, ESWE 22
5L 2.2 W “PEHREIATEAE .
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% 52 A SEEINR S

€9

MR

ThaE

SUNW MP MAX NESTED LEVELS

TR T BN E HAT X I s R L o TSI ERR L K Tt
PR AR AR A AT AR FFAT DOERE S eh — MR RIAT - 2R
HATXE R BA K IF 71 OpenMP FATIX I, TA
SORAZIX AL A B . AR E, WBAME AL 4.
HREAMEL, WS I 2-2 TT 2.2 15 “Esilii e Ir1T
{;‘:&1 = .

STACKSIZE

WB AR AR BT F AL BN TR
K/INEE 32 fir SPARC V8 1 x86 “F-¢5 b2 4 I3, 75 64
fii. SPARC V9 1 x86 T-& 14 8 T4

diwm

setenv STACKSIZE 8192

BEERKXNMEER 8 KFED

STACKSIZE S IEAAE LTI A )54 N By K. M
e (HRARTER . TEW. RFEWRTIRTET) K%
fHo BRINENT N T 7.

SUNW MP GUIDED WEIGHT

BB A -, X 26 R 7 F T 2 76481 GuIDED &
FIE I A Ry R A BC R BRI/ o AR 1% 4 IRV S 5
It N TAE R P48 1] quIpeD ¥ KT A .
FRWHE, WEEMEGAEA 2.0,
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5.4

WE BRI E

AR, g N AT AR R AR RS0 (Solaris) T3 i KRR AR 7 (R 4N AT
LR A AR A B FisAT.
AL PR AR e B i A LA HTIN, FA f T s R i TR N IR AR

HIRERF R, IFAT I EIL A 55 Xl b (R R 5 ol (R0 ECHR A T — R IT R T R AT X
R 55 X A A7

MRS R, HEILRGH B2 MBI A . WIE1ERSE (Solaris) M
FEE, FLrPAEASYTE AL BE S HE B R e op 2R A] DU BB AT I — AN A B AL P
%o i, A UltraSPARC IV WA 28 58 PN 4% 0o M Solaris #1240 00 1 B
F, HAPEAZOHERE T DO LR LB T ERAL RS .

P RGO LRGN T B FLAR BT, XSO R ST R [ bk g6 e BRE (M UL FE S, 1A
SEYNIBAL IR .
BK OpenMP T 7 G REE & SRs € I FEUAL B A%, 171X & SUNW_MP_PROCBIND
BiASf, ) SUNW _MP_PROCBIND 45 & [MIE ] A LA FAE—1{f:
n FfFH "TRUE" B "FALSE" (E(FH/NEER "true" I "false") . flUl,

% setenv SUNW MP PROCBIND "false"

w ARGUCRE B,
% setenv SUNW_MP_PROCBIND "2"

w AN EROR I BT B AR SR SR . B,
$ setenv SUNW_MP_PROCBIND "0 2 4 6"

m PINARGCEE nl A0 n2, s () 2R nd AUNTEREE T n2. i,
$ setenv SUNW_MP_PROCBIND "0-6"

THER, BRI AR AR AR AT (ID). 24 ID TR BB S ID ANIH .
X ANFREAE N AT B

OpenMP %i¥  5-7
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ERl4ESE ID:

REF BN BRI MAME— A FE S ID, B LA Solaris #:1ERA M
psrinfo(IM) M4 B KRG MEE (RS 1ID) o HAh, Eikn] LA
1l prtdiag(1M) 2 ER ARG E T2 WHE B

fELLJE ) Solaris AAT A, & LM psrinfo ~pv I REUH 1 Jr7 Yy Ab 2 4%
DAL B AL BE 25 SC IR 1) RE AU AR B 45 o

ERACPESS ID W BEfEELL, Wl RERANELN . Fltn, 7£RF 8 4 UltraSPARC IV
AHEEE (16 MZLY) 11 Sun Fire 4810 L, BIALFESS ID Al fE2: 0. 1. 2. 3. 8. 9.
10. 11. 512. 513. 514. 515. 520. 521. 522. 523.

iZ48 ID:

n bEpri&, b SUNW_MP_PROCBIND f5i (R4 HUE 12 ID. @4 ID £ M 0 461
AR, AR RGP BRI BESSECh n, HIBHE ID WY 0. 1. . n-1 (9%
psrinfo(IM) 4 BRF) « PAF Korn shell AT H B~ MEFIALHE S 1D 3112
1D IR .

#!/bin/ksh

NUMV="psrinfo | fgrep "on-line" | wc -1°
set -A VID “psrinfo | cut -f1°

echo "Total number of on-line virtual processors = SNUMV"
echo

let "I=0O"

let "J=0"

while [[ $I -1t SNUMV ]]

do
echo "Virtual processor ID ${VID[I]} maps to logical ID ${J}"
let "I=TI+1"
let "J=J+1"

done

{OpenMP API FiF#5F) * 2005 4% 11 A



LE AN ER AL FE 2 WL B 2 AN B RUAC BEAS A R 45 L, JE R L4 ID 58 T W — Y B AL
TR IR R AL Ah P B AH N N 1R A H o LT Korn shell JIASH 75 LLJS I Solaris K AT A
BRI B

#!/bin/ksh

NUMV="psrinfo | grep "on-line" | wc -1°
set -A VLIST “psrinfo | cut -f1°
set -A CHECKLIST “psrinfo | cut -£f1°

let "I=0O"

while [ $I -1t S$NUMV ]
do
let "COUNT=0"
SAMELIST="SI"

let "J=I+1"

while [ $J -1t $NUMV ]
do
if [ ${CHECKLIST[J]} -ne -1 I
then
if [ “psrinfo -p ${VLIST[I]} ${VLISTI[J]l} > = 1 ]
then
SAMELIST="$SAMELIST S$J"
let "CHECKLIST[J]=-1"
let "COUNT=COUNT+1"
fi
fi
let "J=J+1"
done

if [ $COUNT -gt 0 ]

then
echo "The following logical IDs belong to the same physical
processor:"
echo "$SAMELIST"
echo " "
fi
let "I=I+1"
done
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fi#F% 5 SUNW MP PROCBIND #5:EMIE:

Wik’ SUNW_MP_PROCBIND #5/€ MIMH 2 dE 0 BEH, WINZBEER IR G Nz g8 5 3 1) i
P FEEEIRIB 4R ID. LS M EH ID AT ITLG, ISR 7 g6 2 &
PIALFRSS, 7E40 224 ID 4 n-1 (IALHRSS 2 5, RFIFZEHE ID N 0 MALFES: . W
J) SUNW_MP_PROCBIND Fi /& [M{E /&0 & WML AN AR B E 1 712, W2 RN LG 1
(7 R ghe 2 4521858 ID (BRI . KRS HZH ID AEde @i ID 1
AL R

UKy sUNW_MP_PROCBIND 5 € [MIMEE AN IS (") 73R AE Tt s, 2Rt LA
TEIR T NI BB AL PSS, AP T LU — 24 ID JF3k, JFRASE A4 ID
ZiRIEHIN . KA A ID fEIVEH 2 S AL B S .

Wk sunw_MP PROCBIND f§ & MEAFFA FRTER 2 —, SiERAL T LR EH
ID, R4 RHEREER, ILIRRFRIHAT .

VTR, WIS LEE libmtsk Gg PR T IR &, P FE 5 APL i AR
num threads [fJ, SUNW MP PROCBIND #5 & 2k Fi /N i% 4 & 2] (1) HE U0 kb F1 3% 1) 12 4
ID. 2k 72K DLAA B 10 5 30 40 s 2% Ab B8 8% 45, SR R P b Al R I kR L
SUNW_MP_PROCBIND #5:& (124 ID #/b, Bt Al AL Loz A s . R 4R 4
Lt SUNW_MP_PROCBIND 45/ (& H# ID $( %, —SURIAHIRGLE 2 MR

5.5

5-10

FRANE R/

IEAEPAT R AT R e I AR e RE DR B A A7 Ak, T 0 RS s R Or i AN TR
Heo M2 A A7tk =s 18], P O B R P s 280 | O P J00 T) F) 2 M0R A s AR

TR BN KD Z ) 8 Je 7. ] £95 -stackvar LIi4% ¢ Fortran FfF2roi
R R A A A A B AR . 2T HINAR P IEFERT OpenMP 2
JFAEH -stackvar, BV iZIEISHE S MR A T IHATHIRHMEE . GESI
(Fortran F F¥8#) 1 K -stackvar IrEMRAR. ) HUIRSHAKRBANTAAL, &
SEG AR

] 1imit C-shell @745 ulimit ksh/sh iy 4 KR ELEE EHEIIRD,

{OpenMP AP| FiF#5F) * 20054 11 A



OpenMP 27 A B A8 HA I B 5 ZF R . Mbh 514G (Bid) ZeREARAH1L,
EIAMNBEREES . &N PRIVATE AL E (KRR FEEE DI,
MIEB TR FEAR L 32 fif SPARC V8 Fll x86 *F& BRI KN 4 JRFT; 16 64 fif
SPARC V9 1 x86 V-4 124 8 kT, #OWFEFF LM K/AMER STACKSIZE IRIEAR
R E .

demo% setenv STACKSIZE 16384  <- WFLEREFEA/NEE N 16 JEFEHT (C shell)

demo$ STACKSIZE=16384 <- MFl, ¥ Bourne/Korn shell
demo$ export STACKSIZE

] AE T S ARG A REA R AR N o R AR A R ST RN LU A AR BT 7R 2,
A RE S SRR e kAL AR B IR IR B B o i SR TG VR A S R T A AR Y, 1A
-xcheck=stkovf tri&idmi¥ Fortran. C 8¢ C++ T3k omifil Ak ias H i & 2 Bl . X ke
AT DATE R AR B R s R T

OpenMP #4&i¥  5-11
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4 ) OpenMP

ARESLAEH] Sun 5% Cray #5424 Hl Pragma ¥4 G FE 756450 OpenMP 1145 5.

i — %41 Sun Ml Cray JHATHIRA IR, A2 Sun Studio 4 S F

6.1 At 48 Fortran 64

4t Fortran #2701 Sun 5 Cray KA IH474454 . (Fortran Zwfefiirg) M7
— B PR X LR A A

6-1



6.1.1 Bt Sun XS ) Fortran $i5%

LU RIS Sun JHATH R4 S L7 7 AIEEE LK) OpenMP $i &A1~ 14 . IXEEH

e U
#* 61 ¥ Sun HATHFE 2 ) OpenMP
Sun #§%$ 23 OpenMP S
C$PAR DOALL [qualifiers] !$Somp parallel do [qualifiers]
C$PAR DOSERIAL TGRS . AT

!Somp master

loop

ISomp end master

C$PAR DOSERIAL* SEFRA . W LME T

.$omp master
loopnest
ISomp end master

C$PAR TASKCOMMON block[,...] !Somp threadprivate (/block/[,...])

DOALL 54 M 47 A LA R AL B E 7T 111

® 62 DOALL P& FF 1Ay M%) OpenMP 1)

Sun DOALL Ff1 2% OpenMP PARALLEL DO Ffi

PRIVATE (v1,v2,...) private (v1,02,...)

SHARED (v1,v2,...) shared (v1,v2,...)

MAXCPUS (n) num_threads (n) . LEEEHIEL .

READONLY (v1,02,...) TG IES. MM firstprivate (v1,02,...) A LLERA3AH
A28

STOREBACK (v1,02,...) lastprivate (v1,02,.) .

SAVELAST TR EHIEL . [ lastprivate (v1,02,...) A LAZRAIAHIA]
E

REDUCTION (v1,02,...) reduction (operator:vl,v2,..) WAFEALA 5 /E 57 FAL i
.

SCHEDTYPE (spec) schedule (spec) GHESWE 6-3)
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6.1.2

SCHEDTYPE (spec) §~HJ452 LL T LRI .

#* 63 SCHEDTYPE i £ FI45 2] OpenMP schedule ¥
SCHEDTYPE(spec) LYK OpenMP schedule(spec) Ff]
SCHEDTYPE (STATIC) schedule (static)
SCHEDTYPE (SELF (chunksize) ) schedule (dynamic, chunksize)

ERIN chunksize 4 1.

SCHEDTYPE (FACTORING (m) ) TR .
SCHEDTYPE (GSS (m) ) schedule (guided, m)

Sun ¥ Fortran $§ 41 OpenMP &4 [1] [1] ] il

A RAEH LU OpenMP IEAE A XHF Sun $84, nifastf K4
PRIVATE B SHARED ) Iu A e VB A8 AR S L B O B VE I3 i
Abr44 PRIVATE A8 (74040 5| H34% sHARED &8 . XFT OpenMP, BRiE
PARALLEL DO 154 ' ¥ DEFAULT (PRIVATE) 1 fJ, 75 WJERIA FOH 16 H 580
SHARED, DEFAULT (NONE) T )& {figmifatnic IRtk W e /E kAR, 7
KAE Fortran " [ gh#fe fEHN{E R, S0 3 7.

i -T% A7 DOSERIAL 74, RIS A aF1EL OpenMP HATILINE R T RES
AN FLAH Sun $84ANEE A 3T IR IR AT RS 8% A BT 1L

OpenMP $E{E 4T X BRI AT BOR S B 325 1 AT A E A . s v A Sun $4
A IR AT ERAE S, AR OpenMP [(3X26Thfie, (H47 7] fe3kA3 5w (v fg

4 Cray KU Fortran 454

Cray M%) Fortran JHTHFE4 5 Sun K& 1 IEATIIE 2 LTS AR, R AR X
e A I FRIL & IMICS. b4k, 1MICS DOALL LR EH T LW ARR.

% 64 Cray X1 DOALL FRE £ 7 f %52 OpenMP 11

Cray DOALL 74 =% /Y OpenMP PARALLEL DO FfJ

SHARED (v1,02,...) SHARED (v1,02,...)

PRIVATE (v1,02,...) PRIVATE (v1,02,...)

AUTOSCOPE TR TR AR TR AU BN, 8% 1] DEFAULT 14
o auro FH

SAVELAST Te &M IE4 . i lastprivate uf LISRAGH FIZCR

MAXCPUS (n) num_threads (n) . LEREHIEL.
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® 64 Cray X DOALL FRERF T AURI4E2L OpenMP 111)  (4E)

Cray DOALL 74 Z¥ /9 OpenMP PARALLEL DO Ffi
GUIDED schedule (guided, m)
Bk m h 1.
SINGLE schedule (dynamic, 1)
CHUNKSIZE (n) schedule (dynamic, n)
NUMCHUNKS (m) schedule (dynamic,n/m) I n ik

Cray X&) Fortran f54 1 OpenMP $& - [i] () ] i
ZEHEA BN Sun MASFR 2RI F], AAB AT H Cray AUTOSCOPE S5 HIHH4

6.2

At 48 C Pragma

C ik a2tk 4t Pragma KIUHAT W70, (C P HER) WA b I L Py 25K Hi A
5 Fortran 54, IX48 HOEEE .

48 37471k Pragma 4 :

& 65 Fte458 C AT Pragma $4#245 OpenMP
€4 C Pragma ¥ OpenMP Pragma
#pragma MP taskloop [clauses] #pragma omp parallel for [clauses]
#pragma MP serial_loop Fese AR S T LA
#pragma omp master
loop
#pragma MP serial loop nested e S . nfLUEH

#pragma omp master

loopnest
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taskloop Pragma AJ#H —AokZNLLUFA[IEFA).

% 66 taskloop LT HJMAERK) OpenMP 11

taskloop FHl Z¥ M OpenMP parallel for FHl

maxcpus (1) TR EHIES . [/ num_threads (n)

private (vl,v2,...) private (vl,02,...)

shared (vl,v2,...) shared (vl,v2,...)

readonly (v1,v2,...) TR AEEHIES. ] firstprivate (v1,02,...) 1] LLIK 1G4 [F] %%
R

storeback (v1,02,..) {fill] lastprivate (v1,02,..) " LAIRIFHFZR

savelast TR EMIES . [T lastprivate (v1,02,...) 7] LASRAFAHRIRCR o

reduction (v1,02,..) reduction (operator:vl,v2,..). W0 $E 42y AE 55 F A5 5 5
.

schedtype (spec) schedule (spec) (HZME 6-7)

schedtype (spec) THJ#52 LL TR FERIE .

® 67 SCHEDTYPE i £ f15544 ) OpenMP schedule
schedtype(spec) ZH Y OpenMP schedule(spec) T4l
SCHEDTYPE (STATIC) schedule (static)
SCHEDTYPE (SELF (chunksize) ) schedule (dynamic, chunksize)
W B chunksize 1 1.
SCHEDTYPE (FACTORING (1) ) TEAELHIRS .
SCHEDTYPE (GSS (m) ) schedule (guided, m)
Bikm A 1.

6.2.1 f£4¢ C Pragma 5 OpenMP [A] [f] 7] il
m OpenMP {E AR EAEFATIIE NN private. #pragma omp parallel for
R4 1) default (none) T HJoxflighiasbnic AR B Ui e A I AL & .
m HT®H serial loop 174, FILEESMTH AsIAIEL OpenMP FEATLIN 45 A AT
R AN HEeff A48 C $54ANEE A 3 AT IR T B2 bk B 3 9174k
m HT OpenMP #7535 B IFATHARRAY, Kb EFr it &4 C R4 1R T
PIFHATEAE SRS, LURIH OpenMP HIXEeT)fe, H4F n] GEo 3R 15 56 m b fig o
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VERET: &

il
dinl

17

P IER . ATHATH) OpenMP FEfF 2 Ja, Mizds BILEEAMERE . fn] DARH]— 2L 8 4
AA Sun - 5 LA HAKEE OpenMP IR P IR ARG vE o FATRE AR BEBEAT fi]
A

HKEE B, 152 W Techniques for Optimizing Applications: High Performance
Computing, Rajat Garg #ll Ilya Sharapov %i=%, HJ LI
http://www.sun.com/books/catalog/garg.xml ft.

Ak, 4% OpenMP [ HIFE 5 1A BE 23 Bt AL AK 77 T 1 2 2% S0 ME T, 3 U 1n)
Sun FF&AE T MG, BkE http://developers. sun.com/prodtech/cc/.

_ . MV
7.1 JBe P g T
PAF AR S HF 23 OpenMP W F2 P REI) — 288 B4 A
PR AR E (10
n R EULE A BARRIER. CRITICAL P%. ORDERED X I FI4lE .
n ] NOWAIT FA) ] RETHER LA BN LB G . a0, 76 AT XK b SR A7 A
— AT RIS . B NOWALT 8 N3 X 885 5 1) Do Hh af LAHER — AN U4 (I Bt
s [FH E 4 ) CRITICAL BUHHATAALAE .
o HEA FLusH LR N0 BT S S A7 Ik E BN AT, TRE S 1
B Ui R T RETE BN ATZ TR I, N2 PR
n BOATHOUT, WL B IR G A RICIR A . a0 SEER A I3 BR X T
MR, theSEekfE F el AKICIRA . SUNW MP THR IDLE %
AR ] DL BRI B I I PR, H & vl DL — H R 2 N R R AR HE AR IRIR A HAR &
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end do
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end do
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5} END WORKSHARE 5411,

3. KA Fortran 377 WORKSHARE #l PARALLEL WORKSHARE.
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