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(a) Scalar Operation (b) SIMD Operation
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02 OpenMP

- OpenMP

#include "stdafx.h"
#include "windows.h'|

THREAD_COUNT = 4;
DWORD PrintHelloWorld(LPVOID arg)
printf("Hello world\n");
Q;
main()
HANDPE hThreadArray[THRE%}_EGUHT]:
1=0;

(i = 0;i<THREAD_COUNT;it++)

hThreadArray[i] = CreateThread(

}

WaitForMultipleObjects(THREAD_COUNT,hThreadArray,
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‘stdafx.h'

#include

2019-04-10

main()

{
printt(“Hello world\n™);

U,

}

#pragma omp parallel num_threads(4)

printf("Hello world\n");

}

0;
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I ntel Paral Iel StUd i O Intel Parallel Studio XE 2015

- https://software.intel.com/en-us

Inteld
of co
perfo

View

Thr

(intel) Developer Zone

Development » Tools > Resources »

Free Software Tools

Supporting qualified students, educators, academic researchers and
open source contributors

Free Tools for Students

Intel supports the next generation scientists and engineers
through ensuring students have access to the latest Intel®
Software Development Tools. The student program provides
free access to Intel® Parallel Studio XE Professional Edition
for C++ for Windows™ and Linux*, and Intel® Parallel Studio
XE Composer Edition for C++ OS X*. All products include
user forum support

For more information, please visit FAQ »

Qualifications:

[ « Matriculated students of a higher education institution defined as a public or
private vocational school, correspondence school, junior college. college, or
university.

« Students cannot be paid and/or compensated for software development
The products below are currently free for your use under the terms of
the Non-Commercial License

Offer:
Get Intel® Parallel Studio XE Professional Edition:

for C++ Windo >

Join Today > Login

®
Q

Academic Researcher

Educator >
Open Source Contributor >

Quick Links

User Support Forums >
Product Information >

Software End-User License >
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04 Example & Result

- #Pragma omp for

const unsioned int MAX = 100008809;

int i=@: C¥WindowsWsystem32Wcmd e
float * Data;,

Data = new Tloat[MAX];

D-El_t_a : H.8080HA 1 .898868H 1 . 414214 1 .732851 2 .H80400040
InputData(Data, MAX); =xF AP AL 2829 .139msec
CStopWatch watch;
watch. Start(); Data = B.000AAH 1 .6A0U0EAH 1 .@44274 1 _A71476 1.4978588
E:z-c;:'mii<r,mx;i++} A M AL 2896 .253msec

Datali] = sart(Data[il); = — L=
A=Esrdd ofF ZIL FEa8A2 - - .

InputData(Data,MAX);
watch.Start();

#pragma omp parallel C¥Windows¥system 32%cmd.ex
g2

| #pragna omp for . Data : 0.APPAPA 1.AEEAAA 1.414214 1.732851 2. 0060060
pamta e =R A AlZE 2778 858msec
Data[i] = sart(Datalil);
Data : 0.APPAPA 1.AEEAAA 1.414214 1.732851 2. 0060060
S CHAR A 942 P88msec

7k %.3fmsec\n\n",watch. GetDurationMilliSecond());

=ordAd OfF ZILE FEHAZ . ..
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- #Pragma omp sections

onst unsigned int MAX = 160008060; "

El CWindowsWsystem32%cmd. exe

.00PARA 1.AAARRA 1.414214 1.732051 2 _ 400000
-1.#INFBP B.PPPPPA B.693147 1.998612 1.386294
AHlAE AL 6583 .475nsec

A.PPARAA 1.PEAABR 1.414214 1.732851 2.0A0A0AA
—1_#INFO@ @.90AORO 0.693147 1.098612 1.386294
HlA AlZE 3865 .557msec
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04 Example & Result

2019-04-10
- #Pragma omp task

-
i=8;

CStopWatch watch;

BN C#¥WindowsWsystem32%cmd.exe

AR 2] A LA
UPLRT = 11 2

: 9722.934msec
L8 13 21 34

|:::|E

HT

=]

: 7663.698msec
L8 13 21 34

[ ey e}

" FibNumber[i]);
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04 Example & Result

- #Pragma omp task

IS5IL Benegre Syetem Retharetasy

P

BN C#¥WindowsWsystem32%cmd.exe

Elor  Elog
HInY  HInd

;

2019-04-10

19



2019-04-10

04 Example & Result

- #Pragma omp task

P

BN C#WindowsWsystem32%cmd.exe -

HALAZE = 9922 934msec
= 111235813 21 34

a omp single pri

For(i = 1;

i
-

2663 .698msec
L8 13 21 34
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04 Example & Result

- omp Variable

-

Bl CWindowsWsystern32%Wemd exe

printf("main area x : %d\n",x); main area x =
Mum 1 Thread wibheforel
na omp parallel Mum 2 Thread wt{hefored
!Num B Thread wibheforel
Num 3 Thread wibheforel

1 Thread area x{after)
2 Thread area x{after)
B Thread area x{after)
3 Thread area x{afterd

printf(“Num %d T

} main area

Mum B Thread wibheforel
Mum 2 Thread wibheforel
Mum 3 Thread wibheforel
Mum 1 Thread wibheforel

B Thread area x{after)
2 Thread area x{after)
3 Thread area x{after)
1 Thread area x{after)

printf("main area x : %d\n
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04 Example & Result

- omp Variable

2019-04-10

BN CWindowsWsystern32%emd sxe

main area x = -1
Mum B Thread area xChefore?» : -2
ragma omp parallel Mum 1 Thread area xChefore) : -2
Mum 3 Thread area xChefore) : -2
X =-2; Mum 2 Thread area w<hefored> = -2

A main area x = -1
: %d\t”, omp_oet_thread nun(), x); N =521 01 O1F 3Lt FEUAIR . . .

1", omp_get_thread_num(),x);
main
22| St
int x = -1

AHE O
022 St
int x = -2
X =0
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04 Example & Result

- omp Variable

-

BER CaWindowsWsystern32¥%omd.exe =

main area x = -1

Mum B Thread area xChefore> : —8589934608 A Thread area xCaftewr) =
Mum 2 Thread area xChefore» : —858993460 2 Thread area xCafterd =
Mum 3 Thread area xthefore> : —858993468 3 Thread area x<afterd :
Hum 1 Thread area xthefore> : —8589934608 1 Thread area xCafterd =

2d\t+" omp oet thread num() .x): main area x * -1
C ,Omp _get Tthread_numi )y, <), _—'ql :—'-_:l_:ll'l_i:i E I.:.I|__|—T|_ T_‘|| |__|_ I—T—E,‘:l __.'I'.__l 51—__I R

main
o222 St
Int x = -1

AHE 3
022 St
int x = -2
X =3
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