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“R. Harrison, “Opportunities and Challenges Posed by Exascale Computing
- ORNL's Plans and Perspectives”, National Institute of Computational Sciences, Nov 2011”
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Intel® Xeon Running Serial Code

@ @l 61007 SERIAL CODE
inside” g SECONDS
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doi=1,20
offset =i*128
doj=1,5000000
dok=1,128
falk+offset) =a * fa(k+offset) + folk+offset]
enddo
enddo
enddo

©2015 Intel Corporation. M T3 | &E#MERLE T ZOMDMLR RABBLIF —RICEHORT. EIREIIERBIRTT,




100x DEEEZ =R ?
Intel® Xeon Running Serial Code

= @ 600 ( PARALLEL
nooe G SECONDS (ODE

XEON'
4

f
ISOMP PARALLEL do PRIVATE(j k)
doi=1,20
offset=i*128
doj=1,5000000
Idir$ vector aligned
dok=1,128

|n'ha|‘g XEOﬂ Ph|TM Para"elized Code faékgoffSEﬂ =3 " falk+offset) + thk+offset)
: i enddo

EPr== o
e & 0197 340K o
oide- e SECONDS  FASTER

XEON PHI

©2015 Intel Corporation. M T3 | &E#MERLE T ZOMDMLR RABBLIF —RICEHORT. EIREIIERBIRTT,



RACI—FTI>TIL Xeon® TOt v —DH4EEEHHE |

Intel® Xeon Running Serial Code

s> @M 61097 ' PARALLEL
)n(nEsg; ¢ SECONDS (OD[
|IT[E|® ).(ec;n Parallelized Code ISOMP PARALLEL do PRIVATE(j k)
e e doi=1,20
@ 0.46 145x gf;§et=i*128
node: ISR SECONDS  FASTER f{z!="5000ﬂ?9 '
XEON o
Intel® Xeon Phi™ Parallelized Code t‘alk+ofrrset)=a*fa(k+or‘fset]+rb(k+ofrset)
enddo
w&! enddo
ned &8 0197 23N

nside” | MM SECONDS  FASTER
XEON PHI’

©2015 Intel Corporation. M T3 | &E#MERLE T ZOMDMLR RABBLIF —RICEHORT. EIREIIERBIRTT,




1>7I)L® Xeon Phi™ 37Ot w1 —T
o DEERZIZENRT Bicld

WHEERIMIIVLICK D HELZITS
» BHEAEOD—T sV JEETIIRLDBLNERL

SWHDT /N1 RIZE. BLHOTOTS LHHE

B EICELLBVWIEZIRELTWS

= BRCHBIZEY—)ILZBMIERTS

= BUCOty—AICE->TVWBEIL TR LB ETILEY—ILERED
 IREDHREERADIREZRET D

©2015 Intel Corporation. M T3 | &E#MERLE T ZOMDMLR RABBLIF —RICEHORT. EIREIIERBIRTT,



RNEDHBIEITET I

BRRGERITETIVICHD

1>T7IL®

XEON PHI™

a70tyt—
1>7IL®
XEON PHI™
a70tyi—

21747 KT F70—R3E1T

©2015 Intel Corporation. &I TO5 | B Er#iZ 2L X T, * TOMDIL R MBBALIE. —MRICEHLORT. EIZE/IE B EREGIZ

127 IL®
XEON PHI™
a0ty —

A>T IL®
XEON PHI™
a70tyi—

1>T7IL®
S = 4 XEON PHI™
J70tyt—

S d XEON PHI™




127 )L° Xeon Phi™ 7Ot v —0DIigiE

X1 T47
Linux

P

SSH

FTP

NFS

YIRS

F—b/EX

— REREE

Z70—F

K ANTOPZT R /

©2015 Intel Corporation. M T3 | &EG#MERLE T ZOMDMR RABBLIF —RICEHORT. EIEEIIERHIETT,




ANTODZT RO 2WT
- CPU OOty —DittvhIEELL TLBH EI—TId ALY
« CPU OO0t v —IdRRARD XA XE—%HFL AL

A 70—-RET1 TR1T17 1T

® A4 JO—RSR1T:
7055 LOFEDIIEZ A>T )L® Xeon Phi™ A7OyH—ICATO—RLTEITIBZETIL

® 1 T17EIT:
1>7IL® Xeon Phi™ OOt v — ETOATOT S LEZETIEZETIL

A7) AV N1 T5—&.
« CPUEOI7FOtYH—WADNAF)—%ERTBRIENTES
o FT7O0-RERTATOIS L%ZENT 37-OD S EBIENIRHT S

©2015 Intel Corporation. fE¥I TO5 A EGHZRLE T ZOMDHTHE WBLELIE —RICEHORR. EIEE IS EREIETT .



JEREFRAT7O—-FI—FOF (Pl DFH)

#include <stdio.h>
#include <stdlib.h>
#tdefine INTERVALS 1000000000

int main(void)
{
int 1i;
double x, pi=0.0;
double Step = 1.0 / INTERVALS;

#pragma offload target (mic) € FT7O—-RESFDEN

#pragma omp parallel for private(x) reduction (+:pi) D
for (i=0; i<INTERVALS; ++i)
{ L A70-F
x = Step * ((double)i-0.5); o3>
pi += 4.0 / (1.0 + x*Xx);
} >

pi = Step * pi;
printf ("Pi = %1f¥n", pi);
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[host-Linux]$ sudo service mpss start [host-windows]$ micctrl -- start

Starting MPSS Stack: [ OK ] Starting MPSS Stack: [ OK ]

micO: online (mode: linux image: /lib/firmware/mic/uos.img) micO0: online (mode: linux image: /lib/firmware/mic/uos.img)
micl: online (mode: linux image: /lib/firmware/mic/uos.img) micl: online (mode: linux image: /lib/firmware/mic/uos.img)
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micinfo ®ZE174

[®] root@knc5:
File Edit View Search Terminal Help

VERSION: Copyright 2011-2012 Intel Corporation All Rights Reserved.
VERSION: ODM/OEM Tools
VERSION: W

MicInfo Utility Log

Created Sat Sep 22 11:15:38 2012

System Info
Host 05 : Linux
0s Version H
Driver Version
MPSS Version :
Host Physical Memory : n
CPU Family g
CPU Speed
Threads per Core

Device No: O, Device Name: K10M

Version
Flash Version
uos Version

Board
Vendor ID
Device ID
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Structured Parallel Programming: Patterns for Efficient Computation

#Z#& Michael McCool, James Reinders ,Arch Robison iz H: 2012 &£ 7 B 9 B | ISBN: 978-0-124159938
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