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subroutine sub(sum)

sun=0.

l $onp paral | el l $onp critical
call sub(sum sumFsum+l. 3 51| ALER D £
l $onp end parall el l $onp end critical

return

end /

print *, sum
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o 1fTIZIELLZWG (. 'Somps FIHEEL TRITIZH T4 (BEER)

| $OVP PARALLEL DO PRI VATE( Z#p1.Z#p2....) SHARED( Z#s1. Z¥s2....)
DO I=i1,i2,i3
bl ock
ENDDO

[E CERK

| $OMP PARALLEL DO
| $OVP& PRI VATE( &#p1. Z#ip2....) SHARED( Z#s1. ¥s2. ... )
DO I=i1,i2,i3

bI OCk M7 | '-.-'/_‘b
ENDDO ] 35 R1T R
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#pragma onp parallel for private(Z#p1....) shared( z#s1....)]

for (1=0;1<n;i++) {
}

[F CERR

#pragma onp parallel for X\
private( z#p1....) shared( z#Hs1....)]

for (i=0;i<n;i++) { ] 515 {5 S
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| $onp parallel do privat e(i,/t np) shared( nax,

doi =1, n
tnp =1 + max .
C(i) = A(i) * B(i) + tnp T 74k
[ sharedT
enddo e B £
print *, ‘C(n) ="', C(n) H IR

A1 B’ C’
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| $onp parall el
l $onmp&

do i =

enddo

1, n
= +A(i>}

print *,

¥
do prlvate(yléggafgng n)

reducti on(
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| $onmp parallel private(i, | ocal sun \fﬁgﬁmﬁ
| $onp& shar ed( A, n, sum s AN[Z DN
| ocal sum=0. ZALYED Clocalsum
| $onp do localsumZ #) &1t “%’\ zit®
doi =1, n e e
| ocal sum = | ocal sum + A(]i )ﬂwﬂ%ﬁ”’_j E[E%szﬁ
enddo y
l $onmp critical
sum = sum + | ocal sum} /%le\yphi‘\
 $onmp end critical BRRII=E | )
end paral | el IT95HET
print *, ‘sum="‘, sum tsum’&ﬁ'l‘i/

GE)! $onp paral | el
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% f90 —apo prog.f
% cc —apo prog.c

—ERITEHZENICTS
% f90 —np prog.f

% cc —np prog.c

e NMEITJ/N
7] n]:-// ’f)ll EFEHIEHDSAT 5%
% f90 —c —np progl.f o3 Bl=- mpHARBE
% f90 —c —apo prog2. f AVNAILEED- np&iER

% f90 —np progl.o prog2.o L7gLree
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real*8 A(n), B(n), C(n), D(n)
ISomp parallel do private(i)

CPU

do i=1,n
XROEEL D A0,

S —_——t~ 1) =1
SESPLoIE: R o D) =i
FoAIET D I$omp parallel do private(i)

do i=1,n

A(i) = B(i) + C(i) + D(i)
enddo
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man speedshop
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% ssrun -fpcsanmpx ETEVaI—IA
prof -h T=22741I%1 [T—27741L42] ...

E{TE S a—/LE+Tpecsanpx. [ np PB
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SpeedShopfE#THER Y—RXa—F
Summary of statistical PC sampling data (fpcsampx)-- 1. program main
2844 Total samples 2. parameter(n=1000)
2.844: Accumulated time (secs.) 3. real a(n,n),b(n,n),c(n,n)
1.0: Time per sample (msecs.) main® D2 4, do j=1,n
4. Sample bin width (bytes) ZBH i F|5E 5. doi=1,n
------------------------------------------------------------------------- EEIEE DI 6. a(i,j)=1.
line list, in descending order by time TRE DR 7. b(i,j)=1.
------------------------------------------------------------------------- 8. c(i,))=0.
secs % cum.% samples function (dso: file, line 9. enddo
10. enddo
2.600 91.4% 91.4% 2600 _ mpdo_MAIN__ 2 (a.out: main.f, 14) 11. do k=1,n
0079 28% 94.2% 79 _ mpdo_MAIN__ 2 (a.out: main.f, 15) 12. doj=1,n
0.053 19% 96.1% 53 __ mp_wait_for completion (libmp.so: 13. doi=1,n
0.042 15% 97.5% 42 _mpdo_MAIN__1 (a.out: main.f, 8) \’ 14. c(j,k)=c(j,k)+a(k,i)*b(i,)
(W) . .. 15. enddo
16. enddo
17. enddo
mainf0)14 18 orint *¢(1,1)
TEICH 19. end

Iits
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man perfex

% perfex —a —x -y ETE 1—ILA



perfex —a —x —y: H 7145

Costs for pid 4331257 (a.out) Typi cal M ni mum

Event Counter Nane Count er Val ue Time (sec) Time (sec)
0 Cycles. ..o 127370944 0. 318427 0. 318427
16 Executed prefetch instructions................... 11718624 0. 000000 0. 000000
21 Graduated floating point instructions........... 116991216 0.292478 0. 146239
18 Graduated loads. ...........c i 69565280 0.173913 0.173913
2 Decoded loads. ...t 59090752 0. 147727 0. 147727
4 Mss handling table occupancy.................... 40460768 0.101152 0.101152
25 Primary data cache misses....................... 2473200 0. 052555 0. 013417
6 Resolved conditional branches.................... 18776368 0. 046941 0. 046941
26 Secondary data cache misses..................... 60752 0. 015171 0. 009573
3 Decoded StOres. .. ...t 2840912 0. 007102 0. 007102
19 Graduated stores....... ... 2837952 0. 007095 0. 007095
22 Quadwords written back fromprinmary data cache... 590944 0. 005880 0. 004639
24 M spredicted branches............................ 129136 0. 002350 0. 001937

.. (B&)

Statistics

Graduated instructions/ cycCle. ... ... . . . e 1
Graduated floating point instructions/cycle......... ... .. .. . . . .. 0
Graduated loads & stores/cycle. ... ... . i e 0
Graduated loads & stores/floating point instruction......................... 0
M spredi cted branches/ Resol ved conditional branches......................... 0
Graduated | oads /Decoded loads ( and prefetches )........................... 0
Graduat ed stores/Decoded St OreS. . ... it 0
Data m spredict/Data scache hits.......... .. . . i, 0.
Instruction mispredict/Instruction scache hits.............................. 0
L1 Cache Line ReEUSE. . ...t e e e e e 28
L2 Cache Line ReEUSE. . ... i e e e e e 39
L1 Data Cache Hit Rate......... ... e e e e e 0
L2 Data Cache Hit Rate....... ... ... e e e e e 0
Tinme accessing nenory/Total time......... .. . . e 0
Ti me not maki ng progress (probably waiting on nenory) / Total time.......... 1
L1--L2 bandwi dth used (MB/'S, average Per ProCEeSS) . . ...t v ittt 278.
Menory bandwi dth used (NMBLS, average pPer ProCeSS) . . .. v v it 25.
MFLOPS (@verage PEeIr PrOCESS) . . o vttt ittt e e e e e e 367.
Cache missesin flight-per cycle (average)............ i, 0

Prefetch cache m SS rate. .. ... e 0.

. 757898
. 918508
. 568444
. 618878
. 006878
. 982430
. 998958

041684

. 000000
. 275122
. 709771
. 965841
. 975436
. 784272
. 000000

234584
829338
403153
317661
048238

Maxi mum
Time (sec)

ocNeoNeoNeolNeololoNoNoNol el

. 318427
. 000000
. 208858
. 173913
147727
. 101152
. 052555
. 046941
. 015171
. 007102
. 007095
. 005880
. 002844



RIS B~ D1

SP1



IL—TLARJLD A F{E DR 5

. ‘d'&"CO))l/ —J Dt F1k (X &
- BREITHEBOEFE

o Ifi 514k D RLREE
— —fBRIZIL—TLANIILDHEFE DR E [T/ S0

o JL—THRTEORH] (no wait TIERIHA)
o WWHIEITEBRAISBORIEI(V)T1HILEI V)
o« XYY ALAEIDES

v

e PRI EIEIZK SRR
o EHARAEDFDIZKBUFTEDA—/N\—AN YD FH D
o dyt—UN\woTngS5305
« FT—AOO—h)T1DMRE
« Ar—3EYT14DREE



JA9S3ITFTILDLEE

e MPI
—Ayt—UBETATTY

- LB RENRERI R EL T

LN (I

— B DR KE (MPI-1.2, 12558 58)

—BHEENFL
e OpenMP
~-ERIT. REZHOER

~-7AJ 3 LDRBOCTANMASTIERNES

— B P& RY75 i 51 {b AV fE

—MPIQaL I T4 IL—F A DOBEREN TR

SP1



MPI&OpenMP T @) EC 1k 451 Sgi

MPI OpenMP

% cat i.f
ccat | FoALMEDSHE | % cat opennp.f
program mai n “mp—apo AR LB program mai n

i nclude ' npif.h (A DKL | $onp paral l el private(me, np)
call MPI Init(ierr)

M5 EITHEE
LRGN

nme=0
it 51| 21T RE
cal I MPI _Comm Rank 1 $ me=onp_get _t hread_num() O THE 3
& (MPI _COW WORLD, ne, i err) np=1
call MPI_Comm Si ze | 1 $ np=onp_get _num t hr eads()
& (MPI _COMM WORLD, np, ierr) print *,'me =',me,’ np =',np
print *,'me ="',ne,' np =",np | $onp end paral | el
call MPI _Finalize(ierr) st op
st op end
enq | % f90 -np opennp. f
% f90 mpi.f -1 npi % set env. OMP_NUM THREADS 4
%% nmpirun -np 4 ./a.out % ./ a. out
m = 0 np= 4 m= 1 np= 4
m = 1 np= 4 m= 2 np= 4
me = 3 np= 4 m= 3 np= 4
me = 2 np= 4 m= 0 np= 4

% %

o
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#i ncl ude <stdi o. h> i nt mai n(void)
#i ncl ude <stdlib. h> {
#i ncl ude <onp. h> - - #pragma onp parall el
#define MAX THREADS 16 {7E3_j’\)b {
#define N 10 ks hel l o();
doubl e *r[ MAX_THREADS] ; }
int hello(void) exit (EXI T_SUCCESS);
{ }
i nt i, me, np, you,

%cc -np test.c
% ./ a. out
me = 1 you

doubl e *p;
me=onp_get _t hread_num() ;

2 p[0] = 2. 000000

np=onp_get _num t hreads() me = 2 you = 3 p[0] = 3.000000
you=(me+1) %p; me = 0 you = 1 p[0]= 1. 000000
p=mal | oc(si zeof (doubl e€) *N); me = 3 you = 0 p[0]= 0.000000
r[ me] =p; % -
for (1i=0; i<N; i++) /El—jjjlﬂﬁ{?l'\
’ ’ A12%%0
pli]=me; —/N)LIRAY
#pragna onp barrier #EED AlzaE—
p=r [ youl e
printf("me = % you = % p[0]= % ¥n "
, e, you, p[ 0] ) ;

return (EXILT_SUCCESS);



MP_SHMEME{ES A 23" D4l

% cat np_shnmem f
program nmai n
i nt eger source, t arget, ne, pe

common/ coni t ar get % ./ a. out
. )E—FSH
I $onp t hreadprivate(/com 2L % put : 0
threadprivate put: 1
| $onp paral | el TEEYD put : 2
| $onp& private(source, np,target, ne, pe) put : 3
me=onp_get thread_nun() %
sour ce=ne
np=onp_get num t hr eads()
pe = nod(source+l, np)
cal | MP_SHVEM PUT32
& (target, source, 1, pe) MP_SHMEMIi\
I $onp barrier —HREBIES
print '(ab,4i4)',"put: ', ATSYIEDT
& e, pe, source, target T—RERIED
| Sonp end paral | el TETERD 4

end
%

O W N -

% f90 -np np_shnmem f
% set env. OVP_NUM THREADS 4
% set env. OVP_DYNAM C FALSE

wWw N - O

sgi
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[ZOpenMPDE1T
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I OpenMP
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