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OpenMP (&, ERIZERBETH D, Z2<D Unix, Linux KU Windows THIFETEETT, Fortran. C/C++DSEEiR
BIZER LT BEH. OpenMP ZRATDCET, TOTSLADBBHOEBRMZ—]), K5 CRWHLELT
BECIRDFE T, OpenMP ZRIBLIENILFRU Y B - JOJSIYI TR, TOTSAICK LT OpenMP  API T
RMESNZIBRITEBA L ASIRTOZHOTOT S AEEEETE LET.OpenMP BRI EIERE LIZ 003 Ald.
DYNAIBICHINEEIBR I DA TY 3 VEBELTCIV/NNAILTDCET, VNN SRMIHED— RFEERLE
ER

Windows ¥ Posix L v FICKBDIIINIBTIE. S1TSUBUOEUICK>T. BRICRL Y FOLER. EE. @
MBREEGTOIUENDDFTT, COXIRBHNEALY ROV FO-LETDTOISIVITRE, 2—-REBSOK
SREESBLOTOTSABEDEERENMMUEICROE T, —73. OpenMP TOUFRIBTIE, I/ ST LT
TJOJSAQUHBERRIDCET, FNDBRIWNRBREYEEE LET, OpenMP [E, COXDRIHILBDZHD
JVINA 318717 (Pragma). APIBEH. REZHECEPABRSINTNET,

#pragma omp parallel if (n>limit) default (none) ===y
shared (n,a,b,c,x,y,z) private(f,i,scale)

f=1.0; INTDHARL Y RFHERTT
#pragma omp for nowait g ====
for (i=0; i<n; i++)
z[i] = [i] + yIil;

wmyI—=7
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#pragma omp for nowait € ====
for (i=0; i<n; i++)
a[i] = bfi] + cfil;
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#pragma omp barrier < ===s=GHNE
scale = sum(a, 0, n) + sum(z, 0, n) +f;
...... INTDARAL Y FHRTT
} I** Enf of parallel region **/
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JOOSAQUIMEICRLUTIE. TOTSABSOUIIMERBHDENSIE/NT LANILOTOTS IV ITHBEICR
DFEIH OpenMP ICKBDUINTOTSI VI TR, TOTSABSICNT IEBFBRNDEL, FE. ZOAFINL
EBDERSERBNICERITDCENTRRERDET,

OpenMP TOUWSIETIE, COTOTSARTOUFINIBORETICRL T, FI, WHICMIETZDHAERDITD
CEMMBICRDFT, WIHICERTTRERMEE (ERORL Y FABEBICEACTOTSABDZLIET D ENTRES
FEED ZRDIIES. ZOMEZLMIERTREE LT, VNI SERTOBAZITNET., DIV S CDREE
ZERHDAL Y FTABICRITIDI—FEZEXRLET. AFICCOIIIETREANOWEEDEHT DFIEEIV/NT
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SICERLET, (D—0Y T PRENISEDEE)

OpenMP Tl COMFIRTEIBRDERIL. IV—TADVY-ZBHERFRNT, SRy RTHESNDCEEFIRT
WBENFT, LENA ST, COWIETFTEEHEANT, ALY RABDDO—AIIVEH (DALY FICK > TEHS
N, BREINZ) ELTERTDEDICDNTIE, ERTICHTNICEKEHITDUENDHOET, COEHDIETE
ZEEZCHE. OpenMP TOIFIER(SIR > EFHBERBRESITRCLEI DT, TRMMUETT,

OpenMP TOTZOTSIVIICDNTIE. B<OBRHHVFET ', COERTIE. OpenMP TOT S ATDMHAEER
LERBFEE. HEERITY —IL ompP? ZRIBLTOBHE L THBNALTNET.

T http://www.sstc.co.jp/biz/projects/OpenMP.html  OpenMP 7O0S5 I VAP TOTSIV I RLU—ZY
7
2 http!//www.ompp-tool.com The OpenMP Profiler ompP
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2. OpenMP HaEfRMTY —IU

OpenMP [d. ¥ 20707y HDVILF IPLOMIAUEND Z—XDEFTNDICL > T KDLZLDOBELEEDHDXD
[CB>TNET . LDL. OpenMP O35 ADHMEERTICDNTIE. ZORELT V5 —D 1 1 A EDMEBICIL.
RERCERSNTNERA. BROERY —ILELTIE. 1 YTILD Intel Thread Profiler & Intel Thread
Checker®2ED, RRHBRY —ILTHDIFRICEERMBIT EHEMROHNTEERY —ILTT,

OpenMP OFFHTY —ILICDNTIE, BRRKBIZI TR, MAKEMEREURELIZEDTHZ<HD XTI,

®  POMP: OpenMP DZSHDMREREHT ~VF—T xR (A—"J v EHRFD
®  Opari V—Z#Y—)U

o TAU @HfY—IL (FULIVKRHE)

o KOJAK: BTV —IU (TRY—KFH)

CNSDY—=ILD—D2ELT. ompP H®HNFET., ompP [FTRY—KED ICL (hnovative Computing
Laboratory) D'Be% UIZMEERRITY —ILC. ROKXDOBZFHEFHEI,

® FORTRAN & C/C+Z&HYIR—

® ompP [& Static Library TOU YD

® OpariZzfBLT. YV—RI—FEBETD

° FERICYVTIEIVY RIS —T 1 ATOEE

o ETIEOREL. REZHTIRE

® & OpenMP BXDOETEERTHEECTEHTERR

®  OpenMP DEFEOIA—TE—RERN-CHAZTD (YRTAETILTIERLY)
e PAPI DRI DHW WDV IDFAEIRE

® ASCIR—=X (FFREXRIZCSV ER) TOHORRDLEH

ompP IZ1& GUI DUR— FEHDFEEAD, FFRICY VTILRIVY RTHATETHD. OpenMP TildHtENIZ

TS ABBNE DVINAILEEIC ompP XTMIC IV /N1 ILEIT DRI TRATEETY . BAFE ASCI ERIZTIC

BOFEIH ZOBENBRIGFBICROT<BARBRESREHR LT,

ompP [E. GPL StV XRICK> T, http//www.ompp-tool.com KNS >YO—RYEETY, ompP (& Linux

213 TE<L. Unix 73wy kT2 —/A (Solaris X0 AIX) TERATEETHD. 1 VFTILIV/INT S, PGl Pathscale.
gec ZEEYIN—F LU TNET,

3 http://www.intel.com/cd/software/products/asmo-na/eng/threading/219785.htm  Intel® Threading
Analysis Tools
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[ 1 ompP QLI : OpenMPRENX DR
S5 ETREIR DN

EERFRETHORTE
HEHI7#—-Vv k. H
WAHDVHZE)

VAT A ETOMSET

KITHER
(TF 2. CSVH¥
)

-1 ompP MEBOO-—

TOJSAICK LT, ompP ZFRAIBIHBEE. ompP /Ny —ITRIEND IV LRI U Tk kinst-ompp

X[ kinst-ompp-papi ZMA LTIV ETNET, BIZIE ROKXSEA YTV SOOIV ILED

WBDHE

% icc —openmp foo.c bar.c -o myapp

[ ROKXDICTIVINAILULET,

% kinst-omp icc —openmp foo.c bar.c —o myapp

Makefile 2ET, IV/INAIVEIBRET DIBSICE. —MRIC CC = icc &5aid D80 % CC = kinst-ompp icc &&
FIBDCLET, MATRETT,

ompP (&, ROKDBABT OpenMP TOTS5 LADUFIIRICEIT BERIfIERZLEHLET.

o TJOUSARGTERDPTOD., JOITPAILOIYTEN

o A—)\Av RN (BROWISIEGTEEE TOT S LAZETOR

o RT—SEUT 1B

o TJOUSARTHRERMY

o MFEETTIOT P (TOITPAIYTERL—IYITDODEBEN)
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EAHSNBUR—FCIE. MTROLIRBHRMRHESNK T,

o TJOUSARGRER (EFTEE. FTEME. ALy P8 HWADVSBERRE)
o HETHEIEME FEEES. V-RI—-F31>)

o DSyhEIEIOTP I (B, EETOH. HWADYYER)

o WURLISD

o WURLISTITOT7AIL

o  A—/\Ny RBIFUR—F (4D0ZF—/\N\y FAFTUBOI/E &)

o MEECEITDIDMHBROLD

OpenMP JOJ S AQBRITRE. EBRCERA—/\Ay RICEIDHNTI, TOTSADEFTEOL—/\Ny R
ZIEULSIBIETRCET. ZOZ—/\N\y ROEEZENDCENTREERDFT,




Scalable Systems Co.,Ltd.
P A =57V AT LAKRART

3. A=\ RERHT
ompP D TIE. RDADDATIUDZ =Ny FEDHLET,

o NSYRID=DYTPOMNRGTHEETOE AL Y RFOERGEEICIESDEND D, ALY RAPA RILT D5

P
=]

#tpragma omp parallel
I | B
g‘ . TAEIL
#pragma omp for 2 L DUFcALESYaY
for (i) {
]
}

o [FH:WMHMBTHZRL Y FOBHREBICIRLTOZ —/INy *
o LYyRVIR—IAYFIZLY FOERDORTIBDOLZHOE[REDT UT+ DILEIYaYOUNE, P =
wOPy TF— FREDIBICET DHEHIARENES

#tpragma omp parallel
I B =
g‘ . TAEIL
#pragma omp critical -  BUFhLESYaY
{
}
}

e NE: JOUSADRGICHUT, +DRIUNENZNBE

OpenMP 7073 Ald, SUIERTEIHERDKDICHEIL TR ETNET,

Main = Enter (B3I8RLEE) + Body (AIAWIE) + Barr (FEARLIER) + Exit (TR
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Hpragma omp parallel L
{ enter
r body .
= omain
Hporagma omp barrier barr
7 exit
} . .

OpenMP OBBXICXI LT, HRISN BB ERTOHONT IV ERIT ER-1 DXDICBRDFT, Z—/N—Av Rk
[d. OpenMP OEBXICXT LT, ZOERFTATITUBICTHHSNE T,

main enter body barr exit
[ e o e =
a, glale o a
e =) c|loc|lw | @ © =
= | o o P (S (i e ) [ @ e~ o
0 3] o 5 B~ | # | 2| ' | e ) » et
@ o g |olo| g = o o 3
= b o 2 o |lo|lao|aA |- b 5 o
construct ] @ [0} 0 ial w| @ | w [ © @ 0
MASTER . .
ATOMIC oS) [
BARRIER o(S) | e
FLUSH o(S) | e
USER REGION . .
CRITICAL o | e |9 . o(M)
LOCK e |[o ] oS . o(M)
LOOP ) . . o(I)
WORKSHARE o | . o(I)
SECTIONS . . o | o(I/L)
SINGLE . . e | o o(L)
PARALLEL . . ofM) | o o(I) o(M)
PARALLEL LOOP . | o(M) | ® o(I) o(M)
PARALLEL SECTIONS e | o(M) o | o(I/L) o(M)
PARALLEL WORKSHARE | e | o(M) | » o(]) o(M)

[ NSV S:EH L UWIEM: RUY RYR—IAY

-1 OpenMP X E@FATTY
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ompP ME{TTI, SWMIETEIEETORE, NDY +HFHRISNTT. @ISIC. SWHERTEEDA -/ FIC
DNTE, SHRICTHBEARSNE T, UMRCHYTILELT, BUB LIS, SWHNERFEEHEOTODT 7 )b, 2

=Ny BEUR— FERLUET,

_— ompP Cal | graph

Inclusive (%)  Exclusive (%)

154.54 (100.0%) 0.09 (0.06% [prime: 4 threads]

154.45 (99.94%) 149.06 (96.45%) PARLOOP +-R00001 prime.c (21-41)
5.39 ( 3.40% 5.39 ( 3.49%) CRITICAL +-R00002 prime.c (34-39) (unnamed)

_— ompP Flat Region Profile (inclusive data)

RO000T prime.c (21-41) PARALLEL LOOP

TID execT execl bodyT  exitBarT startupT  shutdwnT
0 154. 45 1 68. 96 85. 49 0.00 0.00
1 154. 45 1 109. 55 44.90 0.01 0.00
2 154. 45 1 134. 61 19. 84 0.00 0.00
3 154. 45 1 154. 45 0.00 0.00 0.00
SUN 617.82 4 467. 58 150. 23 0.01 0.00
RO0002 prime.c (34-39) (unnamed) CRITICAL
TID execT execC bodyT enterT exitT
0 5.74 1565927 1.88 2.13 1.73
1 5.37 1435207 1.77 2.00 1.60
2 5.30 1393170 1.67 1.91 1.72
3 5.15 1367151 1.62 1.92 1.62
SUN 21.56 5761455 6.93 7.95 6.67
—_— ompP Overhead Analysis Report
Total runtime (wallclock) : 154.54 sec [4 threads]
Number of parallel regions 1
Paral lel coverage © 154.45 sec (99.94%)
Parallel regions sorted by wallclock time:
Type Location Wallclock (%)
RO0001T  PARLOOP prime.c (21-41) 154,45 (99.94)
SUM 154,45 (99.94)
Overheads wrt. each individual parallel region:
Total Ovhds (%) = Synch (% + Imbal (% + Limpar (%)
RO0O001T 617.82 164.86 (26.68) 7.95 (1.29) 150.23 (24.32) 0.00 ( 0.00)
Overheads wrt. whole program:
Total Ovhds (%) = Synch (%) <+ Imbal (%) + Limpar (%)
RO0001T 617.82 164.86 (26.67) 7.95 (1.29) 150.23 (24.30) 0.00 ( 0.00
SUM  617.82 164.86 (26.67) 7.95 (1.29) 150.23 (2.30) 0.00 ¢ 0.00)

MWHIEITEEDSZ AL v FD

S HIETEIEOCPURE C @R O
=\ FOEBECZDEISZER
LCTWET,

JOIS ADOETREBECmEIE
TREEOMERLUET,

S5 EITBIEEDOCPURRE @R D
=Ny FOEBECEZDEEZT
LTWET,

+ Memt (%)
6.68 (1.08)

+ Mgmt (%)
6.68 ( 1.08)
6.68 ( 1.08)
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4. TOTSLEH

ompP TOTOTSLEHDOBHZETRLET, CCTIE FRICHRRRBEIEDTOTI S A (brute force )TV
AN ERDPIVIIZL) ZRICHUET, TOTSAR. ROBICRNEZHEITI2HHEEEL. ZOHBEOE
TOEBYDRYTHDINEIRRGFEL TROTNET . SEEADBHORBAEL. BRICIRILUTEHELERDED.
COTOTPASFRICENLIMZERFSFET, LD L. OcenMP DIEHTEBUICIERE LRNBEICE. BFUEH
BENMEOSNFEA. CC TR #EDHD OpenMP THDLFNEDHBHF EZD OpenMP TO TS AD ompP TOEEHTHS
Ren LT,

ttinclude <stdio.h>
ttinclude <math.h)>

main(int argc, char *argv[])

{
int i, j, limit;
int start, end; /* range of numbers to search */
int number_of_primes=0; /* number of primes found */
int number_of_41primes=0;/* number of 4n+1 primes found */
int number_of_43primes=0;/* number of 4n-1 primes found */
int prime; /% is the number prime? */
int print_primes=0; /* should each prime be printed? %/

start = atoi (argv[1]):
end = atoi (argv[2]);
if (I(start % 2)) start++;

if (argc == 4 8&& atoi (argv[3]) !=0) print_primes = 1;
printf (“"Range to check for Primes: %d — %d¥n¥n”, start, end);

#ipragma omp parallel for private (limit, j, prime)
for (i = start; i <=end; i +=2) {

limit = (int) sgrt((float)i) + 1;
prime = 1; /% assume number is prime */
j=3;

while (prime && (j <= limit)) {
if (i% ==0) prime = 0;
j+=2;

}

if (prime) {
if (print_primes) printf(“%5d is prime¥n”, i);
#pragma omp critical
{
number_of_primes++;
if (i% == 1) number_of_41primes++;
if (i% == 3) number_of_43primes++;
}
}
1

printf ("¥nProgram Done. ¥n %d primes found¥n”, number_of_primes)
printf ("¥nNumber of 4n+1 primes found: %d¥n”, number_of_41primes) ;
printf (“¥nNumber of 4n-1 primes found: %d¥n”, number_of_43primes) ;

}

COTOTSARIERICHEFT, —DO for L—TDUMHRTEEICEDEY, O for L—TRT. JUF1AILE

9



i
f Scalable Systems Co.,Ltd.
SS A5 —5TNYRAF LARRET

DY 3VERELT, WHRTHEEAT, HEZBROP v IT—HEFT>TNET,

COTOTSL%E ompP THEITUZHEE. MTOXSBIBRAMEBSNFT,

—— ompP General Information

Start Date © Tue Mar 11 14:23:51 2008
End Date © Tue Mar 11 14:26:25 2008
Duration © 154.51 sec

User Time : 454.24 sec

System Time © 13.86 sec

Max Threads 4

ompP Version :0.6.3

ompP Build Date : Mar 6 2008 14:48:14
PAPI Support © not available

—_— ompP Region Overview

PARALLEL LOOP: 1 region:
* RO0001 prime.c (21-41)

CRITICAL: 1 region:
* RO0002 prime.c (34-39) (unnamed)

— ompP Cal Igraph

Inclusive (%)  Exclusive (%
154.51 (100.0%) 0.03 ( 0.02%

(

2 [prime: 4 threads]
154.48 (99.98%) 149.09 (96.50%

9

PARLOOP +-R00001 prime.c (21-41)
CRITICAL +-R00002 prime.c (34-39) (unnamed)

%

5.39 ( 3.49%) 5.39 ( 3.49%

T

_— ompP Flat Region Profile (inclusive data) @ -——————-

RO0001 prime.c (21-41) PARALLEL LOOP

TID execT execC bodyT exitBarT  startupT  shutdwnT
0 154. 48 1 68. 89 85.59 0.00 0.00
1 154. 48 1 109. 56 44. 91 0.00 0.00
2 154. 48 1 134. 69 19.78 0.00 0.00
3 154. 48 1 154. 48 0.00 0.00 0.00
SUM 617.91 4 467. 62 150. 28 0.01 0.00
R00002 prime.c (34-39) (unnamed) CRITICAL
TID execT execC bodyT enterT exitT
0 5.73 1565927 1.88 2.12 1.73
1 5.36 1435207 1.76 1.99 1. 61
2 5.29 1393170 1.68 1.88 1.74
3 5.17 1367151 1. 61 1.94 1. 61
SUM 21.55 5761455 6.94 7.93 6. 68

-— ompP Cal lgraph Region Profiles (incl./excl. data) ~ ———

[*00] prime
[+01] RO0001 prime.c (21-41) PARALLEL LOOP
TID execT execC bodyT/1 bodyT/E  exitBarT  startupT  shutdwnT

10
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0 154. 48 1 68. 89 63.10 85.59 0.00 0.00
1 154. 48 1 109. 56 104.13 44 91 0.00 0.00
2 154. 48 1 134. 69 129. 49 19.78 0.00 0.00
3 154. 48 1 154. 48 149. 35 0.00 0.00 0.00
SUM 617.91 4 467. 62 446.07 150. 28 0.01 0.00
[*00] prime

[+01] R0O0001 prime.c (21-41) PARALLEL LOOP
[=02] R0O0002 prime.c (34-39) (unnamed) CRITICAL

TID execT execC bodyT/1 bodyT/E enterT exitT
0 5.79 1565927 1.82 1.82 2.14 1.82
1 5.43 1435207 1.70 1.70 2.02 1.70
2 5.20 1393170 1.65 1.65 1.91 1.65
3 5.13 1367151 1.72 1.72 1.88 1.53
SUM 21.55 5761455 6. 90 6.90 7.94 6.71

— ompP Overhead Analysis Report

Total runtime (wallclock) © 154.51 sec [4 threads]
Number of parallel regions : 1
Parallel coverage © 154.48 sec (99.98%)
Parallel regions sorted by wallclock time:
Type Location Wallclock (%)
R0O0001  PARLOOP prime.c (21-41) 154.48 (99.98)

SUM 154.48 (99.98)

Overheads wrt. each individual parallel region:
Total Ovhds (%) = Synch (%) + Imbal (%) + Limpar (%) + Mgmt (%)
R0O0O001T 617.91 164.90 (26.69) 7.93 (1.28) 150.28 (24.32) 0.00 ( 0.00) 6.69 ( 1.08)

Overheads wrt. whole program:
Total Ovhds (%) = Synch (%) + Imbal (%) + Limpar (%) + Mgmt (%)
RO0001  617.91 164.90 (26.68) 7.93 (1.28) 150.28 (24.32) 0.00 ( 0.00) 6.69 ( 1.08)
SUM  617.91  164.90 (26.68) 7.93 (1.28) 150.28 (24.32) 0.00 ( 0.00) 6.69 ( 1.08)

-— ompP Performance Properties Report

Property P00001 ' ImbalancelnParallellLoop’ holds for
"PARALLEL LOOP prime.c (21-41)", with a severity (in percent) of 24.316503

Property P00002 'CriticalSectionContention’ holds for
"CRITICAL prime.c (34-39) (unnamed)’, with a severity (in percent) of 1.283167

COTOTSLADIERTIE BSNCERL Y FONTYZIDBNCEDRSINTNET, OpenMP TO for JL—TD
WBTIE. TIAILETIE BIL—TDETIE FDCERL Y RICHOMEINET ., RHEFBEDBS. ZHODHN
FTIRIRNED. TORIBIL—TDREETDEEAL v ROERTHRFHBHFCIEDTE A,

Frz. FOU0SLDEBRTIE JUT 1 DILEDIY 3 YOERGHEED 1.28%REEHD. COBDDEFHZHND
UENHOFT,

INBDREWEIDLEHIC, TOTSLAERDEIDICEELET,

11
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o D—UYIPORTHIEZE Static H'5 Dynamic ICEE

o 2w BTO for )L—=TDHE (Chunk) B+ XZ&1 105 100 ICESE

o BRUYFOO—-NIEHEREL. BAL Y FOFERBRE for W—TDRTEICPvIT—F (DUT<A
eoy3av)

#tinclude <stdio.h>
#tinclude <math.h>

main(int argc, char *argv[])

{
int i, j, limit;
int start, end; /* range of numbers to search */
int number_of_primes=0; /¥ number of primes found */
int number_of_41primes=0;/* number of 4n+1 primes found */
int number_of_43primes=0;/* number of 4n-1 primes found */
int prime; /* is the number prime? */
int print_primes=0; /* should each prime be printed? %/

start = atoi (argv[1]);
end = atoi (argv[2]);
if (I(start % 2)) start++;

if (argc == 4 8&& atoi (argv[3]) !=0) print_primes = 1;
printf (“"Range to check for Primes: %d — %d¥n¥n”, start, end);

#pragma omp parallel

{
int numPrimes=0; /* local number of primes found */
int num41Primes=0; /* local number of 4n+1 primes found */
int num43Primes=0; /* local number of 4n-1 primes found */

#pragma omp for schedule (dynamic, 100)
for (i = start; i <=end; i +=2) {
int limit, j, prime;

limit = (int) sgrt((float)i) + 1;
prime = 1; /* assume number is prime */
j =3
while (prime && (j <= limit)) {
if (i% ==0) prime = 0;
j+=2;
}

it (prime) {
if (print_primes) printf(“%5d is prime¥n”, i);
numPr imes++;
if (i% == 1) numd1Primes++;
if (i% == 3) numd3Primes++;
}
} // end for

#pragma omp critical
{ // Update global counter values with local values
number_of_primes += numPrimes;
number_of_41primes += num41Primes;
number_of_43primes += num43Primes;
}

} // end parallel region

printf ("¥nProgram Done. ¥n %d primes found¥n”, number_of_primes)

12
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printf ("¥nNumber of 4n+1 primes found: %d¥n”, number_of_41primes)
printf ("¥nNumber of 4n-1 primes found: %d¥n”, number_of_43primes) ;
]

TJOTSADD=DY T POERTHEICHELT. W—TDERL v FOEFICHLUT, ZORRBIDI-THIOVE
100 @BICHEIL. WEBDORT UERL Y FHIER, WEBETNET., 2. 2UT 1 ALEIY 3 VORTED—D
YT POMA (for =T DHED THFSTET, ALy FREBOZA—/INy ROEFHERDFT,

— ompP General Information

Start Date © Tue Mar 11 14:26:25 2008
End Date © Tue Mar 11 14:28:14 2008
Duration © 109. 26 sec

User Time © 436.63 sec

System Time © 0.00 sec

Max Threads 4

ompP Version :0.6.3

ompP Build Date : Mar 6 2008 14:48:14
PAPI Support : not available

—_— ompP Region Overview

PARALLEL: 1 region:
* R00001 prime2.c (22-54)

LOOP: 1 region:
* R00002 prime2.c (28-46)

CRITICAL: 1 region:
* RO0003 prime2. ¢ (48-53) (unnamed)

— ompP Cal I graph

Inclusive (%)  Exclusive (%)
109. 26 (100. 0%) 0.12 ( 0.11%
109. 14 (99. 89%) 0.00 ( 0.00%
109. 14 (99.89%) 109.14 (99. 89%

0.00 ( 0.00%) 0.00 ( 0.00%

[prime2: 4 threads]
PARALLEL +-R00001 prime2.c (22-54)
LOooP |-R00002 prime2.c (28-46)

)
)
)
) CRITICAL +-R00003 prime2.c (48-53) (unnamed)

-— ompP Flat Region Profile (inclusive data) @ -————————

RO0001 prime2.c (22-54) PARALLEL

TID execT execC bodyT exitBarT  startupT  shutdwnT
0 109. 14 1 109. 14 0.00 0.00 0.00
1 109. 14 1 109. 14 0.00 0.00 0.00
2 109. 14 1 109. 14 0.00 0.01 0.00
3 109. 14 1 109. 14 0.00 0.00 0.00
SUM 436.58 4 436. 57 0.00 0.01 0.00

R00002 prime2.c (28-46) LOOP

TID execT execC bodyT  exitBarT
0 109. 14 1 109. 14 0.00
1 109. 14 1 109. 14 0.00
2 109. 14 1 109. 14 0.00
3 109. 14 1 109. 14 0.00
SUM 436.57 4 436.57 0.00
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R0O0003 prime2.c (48-53) (unnamed) CRITICAL
TID execT execC bodyT enterT exitT
0 0.00 1 0.00 0.00 0.00
1 0.00 1 0.00 0.00 0.00
2 0.00 1 0.00 0.00 0.00
3 0.00 1 0.00 0.00 0.00
SUM 0.00 4 0.00 0.00 0.00
— ompP Cal lgraph Region Profiles (incl./excl. data) @~ -——-
[*00] prime2
[+01] R0O0001 prime2.c (22-54) PARALLEL
TID execT execC bodyT/1 bodyT/E  exitBarT  startupT  shutdwnT
0 109. 14 1 109. 14 0.00 0.00 0.00 0.00
1 109. 14 1 109. 14 0.00 0.00 0.00 0.00
2 109. 14 1 109. 14 0.00 0.00 0.01 0.00
3 109. 14 1 109. 14 0.00 0.00 0.00 0.00
SUM 436.58 4 436. 57 0.00 0.00 0.01 0.00

[*00] prime2
[+01] R0O0001 prime2.c (22-54) PARALLEL
[=02] R00002 prime2.c (28-46) LOOP

TID execT execC bodyT/1 bodyT/E  exitBarT
0 109. 14 1 109. 14 109. 14 0.00
1 109. 14 1 109. 14 109. 14 0.00
2 109. 14 1 109. 14 109. 14 0.00
3 109. 14 1 109. 14 109. 14 0.00
SUM 436.57 4 436. 57 436.57 0.00

[*00] prime2
[+01] R0O0001 prime2.c (22-54) PARALLEL
[=02] RO0003 prime2.c (48-53) (unnamed) CRITICAL

TID execT execC bodyT/1 bodyT/E enterT exitT
0 0.00 1 0.00 0.00 0.00 0.00
1 0.00 1 0.00 0.00 0.00 0.00
2 0.00 1 0.00 0.00 0.00 0.00
3 0.00 1 0.00 0.00 0.00 0.00
SUM 0.00 4 0.00 0.00 0.00 0.00

-— ompP Overhead Analysis Report

Total runtime (wallclock) : 109.26 sec [4 threads]
Number of parallel regions : 1
Parallel coverage © 109. 14 sec (99. 89%)
Parallel regions sorted by wallclock time:
Type Location Wallclock (%)
R00001 PARALLEL prime2.c (22-54) 109. 14 (99.89)

SUM 109.14 (99.89)

Overheads wrt. each individual parallel region:
Total Ovhds (%) = Synch (%) + Imbal (%) + Limpar (%) + Megmt (%)
RO0001  436.58 0.01 ( 0.00) 0.00 ( 0.00) 0.00 ( 0.00) 0.00 ( 0.00) 0.01 ( 0.00)

Overheads wrt. whole program:
Total Ovhds (%) = Synch (%) + Imbal (%) + Limpar (%) + Mgmt (%)
RO0001  436.58 0.01 ( 0.00) 0.00 ( 0.00) 0.00 ( 0.00) 0.00 ( 0.00) 0.01 ( 0.00)
SUM  436.58 0.01 ( 0.00) 0.00 ( 0.00) 0.00 ( 0.00) 0.00 ( 0.00) 0.01 ( 0.00)
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— ompP Performance Properties Report

Property P00001 ' ImbalancelnParallelLoop’ holds for
"LOOP prime2.c (28-46)', with a severity (in percent) of 0.000585

Property P00002 'CriticalSectionContention’ holds for
"CRITICAL prime2.c (48-53) (unnamed)’, with a severity (in percent) of 0.000013

Property P00003 ' ImbalancelnParallelRegion” holds for
"PARALLEL prime2.c (22-54)', with a severity (in percent) of 0.000007

COTATSLADIBRTIE, BEONICERAL Y FONSYZDRE L, BRL Y FORGEEMIFILLTNET, &
12 TOTSLOBFBRTIE. DUT« DLEIY 3 VOERGTEHERECAELDILCE > TNET,
CNICEK T RODTOTSAD, 154 OO o ZFHEN 109 W TR T LTNET,

DT« AEDY3 TR, PRIy OPyIT—ERABALTOMBETRICEDET. PHIvIPyTT
=k DUFT A AILEDIYIVRDERIDT =AY RODBNARL —Y 3 VA DREERDED. for IL—TRIC
BELTE. KDDBNERTORESTEECEDET,

#include <stdio.h>
#include <math. h>

main(int arge, char *argv[])

{
int i, j, limit;
int start, end; /* range of numbers to search *x/
int number_of_primes=0; /% number of primes found */
int number_of_41primes=0;/* number of 4n+1 primes found */
int number_of_43primes=0;/* number of 4n-1 primes found */
int prime; /* is the number prime? */
int print_primes=0; /* should each prime be printed? */

start = atoi (argv[1]);
end = atoi (argv([2]);
if (I(start % 2)) start++;

if (argc == 4 && atoi(argv[3]) !=0) print_primes = 1;
printf (“Range to check for Primes: %d — %d¥n¥n”, start, end);

#pragma omp parallel

{

#pragma omp for schedule (dynamic, 100)
for (i = start; i <=end; i +=2) {
int limit, j, prime;

limit = (int) sqrt((float)i) + 1;
prime = 1; /* assume number is prime */
j=3;
while (prime && (j <= limit)) {
if (i% ==0) prime =0;
J+=2
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if (prime) {

if (print_primes) printf(“%5d is prime¥n”

#pragma omp atomic
number_of_primes++;
if (i% ==1) {
#pragma omp atomic
number_of_41primes++;
1
if (i% ==3) {
#pragma omp atomic
number_of_43primes++;
1
1
} // end for
} // end parallel region

printf (“¥nProgram Done. ¥n %d primes found¥n”, number_of_primes) ;
printf ("¥nNumber of 4n+1 primes found: %d¥n”, number_of_41primes) ;
printf ("¥nNumber of 4n-1 primes found: %d¥n”, number_of_43primes) ;

}

COBEBOFRMBRIIRDEDICEDET., VUT«DILEIY 3 VEBRULEBEXD EREBOREIEEDE I NN
for L—TRTOREDED, A=Ay RORELET., COBICTIXITERLS. OpenMP JOTS AT, JL—

TRATORBPNEBE., TR THNILRHTDNETT,

_— ompP General Information

Start Date © Tue Mar 11 14:28:14 2008
End Date © Tue Mar 11 14:30:12 2008
Duration © 117.35 sec

User Time : 455.08 sec

System Time 1 13.48 sec

Max Threads T4

ompP Version :0.6.3

ompP Build Date : Mar 6 2008 14:48:14
PAPI Support : not available

— ompP Region Overview

PARALLEL: 1 region:
* R00001 prime3d.c (22-51)

LOOP: 1 region:
* RO0002 prime3.c (25-50)

ATOMIC: 3 regions:

* R00003 prime3.c (39-40)
* R00004 primed.c (42-43)
* R00005 primed.c (46-47)

-— ompP Cal | graph

Exclusive (%)
0.16 ( 0.14%)

Inclusive (%)
117.35 (100. 0%)
117.18 (99. 86%)
117.18 (99.86% 113.91 (97.07%) LOOP

1.69 ( 1.44%) 1.69 ( 1.44%)  ATOMIC

[prime3: 4 threads]
0.00 ( 0.00% PARALLEL +-R00001 prime3.c (22-51)
+-R00002 prime3.c (25-50)

[-R00003 prime3.c (39-40)
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0.79 ( 0.68%) 0.79 (0.68%  ATOMIC | -R00004 prime3.c (42-43)
0.79 ( 0.68%) 0.79 (0.68%  ATOMIC +-R00005 prime3.c (46-47)
— ompP Flat Region Profile (inclusive data) @~ -————————-
RO0001 prime3.c (22-51) PARALLEL
TID execT execC bodyT exitBarT  startupT  shutdwnT
0 117.18 1 117.18 0.00 0.00 0.00
1 117.18 1 117.18 0.00 0.00 0.00
2 117.18 1 117.18 0.00 0.00 0.00
3 117.18 1 117.18 0.00 0.00 0.00
SUM 468.73 4 468.73 0.00 0.01 0.00
R00002 prime3.c (25-50) LOOP
TID execT execC bodyT exitBarT
0 117.18 1 117.18 0.00
1 117.18 1 117.18 0.00
2 117.18 1 117.18 0.00
3 117.18 1 117.18 0.00
SUM 468.73 4 468.72 0.00
R00003 prime3. c (39-40) ATOMIC
TID execT execC
0 1.59 1441248
1 1.58 1441931
2 1.63 1440521
3 1.58 1437755
SUM 6.37 5761455
R00004 prime3.c (42-43) ATOMIC
TID execT execC
0 0.84 721026
1 0.82 721084
2 0.82 719904
3 0. 81 718491
SUM 3.30 2880505
R00005 prime3. c (46-47) ATOMIC
TID execT execC
0 0. 81 720222
1 0. 81 720847
2 0. 81 720617
3 0.81 719264
SUM 3.24 2880950
-— ompP Cal lgraph Region Profiles (incl./excl. data) ~— -——-
[*00] prime3
[+01] R0O0001 prime3.c (22-51) PARALLEL
TID execT execC bodyT/1 bodyT/E  exitBarT  startupT  shutdwnT
0 117.18 1 117.18 0.00 0.00 0.00 0.00
1 117.18 1 117.18 0.00 0.00 0.00 0.00
2 117.18 1 117.18 0.00 0. 00 0.00 0.00
3 117.18 1 117.18 0.00 0.00 0.00 0.00
SUM 468.73 4 468.73 0.00 0.00 0.01 0.00

[*00] prime3

[+01] RO0001 prime3.c (22-51) PARALLEL

[+02] R00002 primed.c (25-50) LOOP

TID execT execC bodyT/1 bodyT/E  exitBarT
0 117.18 1 117.18 113.92 0.00
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1 117.18 1

2 117.18 1

3 117.18 1
SUM 468.73 4
[*00] prime3
[+01] R0O0001 prime3.c (22-51)
[+02] R00002 prime3.c (25-50)
[=03] R00003 prime3.c (39-40)
TID execT execC

0 1.68 1441248

1 1.69 1441931

2 1.69 1440521

3 1.68 1437755
SUM 6.75 5761455
[*00] prime3
[+01] R0O0001 prime3.c (22-51)
[+02] R00002 prime3.c (25-50)
[=03] R00004 prime3.c (42-43)
TID execT execC

0 0.79 721026

1 0.80 721084

2 0.80 719904

3 0.79 718491
SUM 3.18 2880505
[*00] prime3
[+01] R0O0001 prime3.c (22-51)
[+02] R00002 prime3.c (25-50)
[=03] R00005 prime3.c (46-47)
TID execT execC

0 0.79 720222

1 0.80 720847

2 0.79 720617

3 0.80 719264
SUM 3.18 2880950

117.18
117.18
117.18
468. 72

113.89
113. 89 0.00
113.92
455. 62 0.00

PARALLEL
Loop
ATOMIC

PARALLEL
Loop
ATOMIC

PARALLEL
Loop
ATOMIC

ompP Overhead Analysis Report

Total runtime (wallclock)
Number of parallel regions
Parallel coverage

© 117.35 sec [4 threads]
o1
© 117.18 sec (99. 86%)

Parallel regions sorted by wallclock time:

Type

RO0001T PARALLEL

Location Wallclock (%)
primed.c (22-51) 117.18 (99. 86)
SUM 117.18 (99. 86)

Overheads wrt. each individual parallel region:

Total Ovhds (%) = Synch (%) + Imbal (%) + Limpar (%

R0O0001  468.73 12.92 ( 2.76) 12.91 ( 2.75) 0.00 ( 0.00) 0.00 ( 0.00)
Overheads wrt. whole program:

Total Ovhds (%) = Synch (%) + Imbal (% + Limpar (%)

R0O0001  468.73 12.92 ( 2.75) 12.91 ( 2.75) 0.00 ( 0.00) 0.00 ( 0.00)

SUM  468.73 12.92 ( 2.75) 12.91 ( 2.75) 0.00 ( 0.00) 0.00 ( 0.00)

ompP Performance Properties Report

+  Memt (%)
0.01 ( 0.00)

+  Memt (%)
0.01 ( 0.00)
0.01 ( 0.00)
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Property P00001 ' FrequentAtomic’ holds for
"ATOMIC prime3.c (39-40)', with a severity (in percent) of 1.357332

Property P00002 ' FrequentAtomic’ holds for
"ATOMIC prime3.c (42-43)', with a severity (in percent) of 0.703236

Property P00003 ' FrequentAtomic’ holds for
"ATOMIC prime3.c (46-47)"', with a severity (in percent) of 0.690009

Property P00004 ' ImbalancelnParallelLoop’ holds for
"LOOP prime3.c (25-50)", with a severity (in percent) of 0.000572

Property P00005 ' ImbalancelnParallelRegion” holds for
"PARALLEL prime3.c (22-51)', with a severity (in percent) of 0.000004
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