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/home/xIsoftkk/intel/amplxe/projects/test - Intel VTune Amplifier ><E

(7|
File View Help
- b= @

Welcome | New Amplifier Result =

4l

M Choose Analysis Type Intel VTune Amplifier XE 2013

A Analysis Type
9 Start Paused

) Lightweight Hotspots - Knights Corner Platform | Copy |

+ [ Algorithm Analysis Identify your most time-consuming source code. Unlike Hotspots,

A Lightweight Hotspots Lightweight Hotspots has lower overhead when stack collection is
disabled. Reduced overhead makes it possible to set a lower sampling

A Hotspots interval than Hotspots (as low as 1ms without stacks), which is useful for )
A Concurrency locating small functions that are called frequently. This analysis type c... Project Properties
A Locks and Waits -
A . List of Intel Xeon Phi coprocessor cards: C} |
P [ Intel Core 2 Processor Analysis
I = Nehalem / Westmere Analysis @ Details

b= Sandy Bridge / Ivy Bridge / Haswell Ar Events configured for CPU: 3rd generation Intel(R) Core(TM) Processt
I [ Intel Atom Processor Analysis — |8

: : NOTE: For analysis purposes, Intel VTune Amplifier XE 2013 may
< [z Knights Corner Platform Analysis adjust the Sample After values in the table below by a multiplier.
A a otepats The multiplier depends on the value of the Duration time estimate
W mrkian mrssifanl in s Draisst Deanackiae Aislas i
A General Exploration Event Name sample After Event Description
A Bandwidth CPU_CLK_UNHALTED 10000000 | ]
P [ Power Analysis INSTRUCTIONS_EXECUTED 10000000
[ Custom Analysis
(<] I | [2] (-] f 52 command Line...
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Coprocessor results: Benchmark run 100% on coprocessor, no help from Intel® ¥eon® processor host (aka native)
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FEHEFRFITO—FI—FDOHI(PI OFF)

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

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

#pragma offload target(mic) €<—— FJO0—FEBEEFNEM
#pragma omp parallel for private(x) reduction(+:pi) N
for (i=0; i<INTERVALS; ++i)

{ Zoa—F
x = Step * ((double)i-0.5); SR ZIED,
pi += 4.0/ (1.0 + x*x);
by
-
pi = Step * pi;
printf("Pi = %If¥n", pi);

¥
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FERBEFIA—FEEF
______C/CHriaoR I ER

Fon—rJ35%

#pragma offload <igxf]> RDRAT—EAUZ

<ART—hFAVE> MIC F£7/=IXCPUTZEST

__attribute__ (( target(mic))) CPU £&U MIC RIZZ#H D
HLLIE, 74—k B#OIAVI(ILE

__declspec( target(mic) ) )

#pragma offload_attribute(push, CPU £&U MIC RIZZ74IL

target(mic)) £AFE(FI—FTOVIFIEE
#pragma offload_attribute(pop)
#pragma offload_transfer target(mic) F—AER RS JERER)
T—REERIRET T (RED)

_________[Fortran ¥>5y72

FIO—FEEF

20

g O
F——F

ldir$ omp offload <igx4a]1> @O OpenMP parallel #3
<AT—FAVE> # MIC TZE1T
ldir$ offload <#g~a]1> RDAT—LAVNE
<AT—FAVR> MIC TZE1T
Idir$ attributes offload: <mic> :: <ret- CPU B&U MIC FHIZEE%%.~
name> £ L<I& <varl,var2,...> EHaAIN(IL

© 2013 Intel Corporation. M CD3IF. GEHREZLET, intel)
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B—yETE target(name[: #]) £179 5 MIC h—FDIEE
EHMMEATO—F if (condition) Boolean &I]

AR in (var-list modifiersopt) RARMS MIC ANaE—

H 7 out (var-list modifiersopt) MIC o RARA~OE—
ANBIUHA inout (var-list modifiersopt) RARMS MIC NaE—LA 2

O—R&KRARA~OE—
aE—LGnWT—4 nocopy (var-list modifiersopt) T—#%I& MIC [ZFFTE

ERIFAA B —F signal(signal-slot) ERIHIA 7 O— FDREtA
EREAA 7O —F wait(signal-slot) ERA 7O—FDOETHED

457

A R—EZEIETE length (element-count-expr) #BH#OKRA4—EFREZIE—

AE) —E| L THIE alloc_if ( condition ) EHUHNELSATE)—E|YHT
A ) — R 1 free_if ( condition) EHNELRLAE!)—EK
© 2013 Intel Corporation. M TO3IA. EWELLES, i@
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EHFERADOO—FEHRFOH

float reduction(float *data, int numberOf)

{
float ret = 0.f;

#pragma offload target(mic) in(data:length(numberoOf))

{

#pragma omp parallel for reduction(+:ret)

for (int i=0; i < numberOf; ++i)
ret += data[i];

b

A

return ret; J—k: "

length”EthFICHEET HEFER
HTHY /N TIEZLY,
AVNAS—IET—324T%9 TIC
HM-o>TLV%,

AT IL® AV INLS5—[2&BaAV NS ILEEITHI:

$ source /opt/intel/bin/compilervars.sh intel64 — RIEETE
$ icc sample_offload.c -02 -openmp -0 sample_offload — VAL

$ ./sample_offload

— R{T

© 2013 Intel Corporation. EEiCO2IMA. EHRELLET. (intel)
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FRARATO—FICL BT — SR A A—

Host ~MIC
(a7atyy—)
PA Allocate
\ 1 .
EET] 11 opy over
=B — @
HEEEEAg N / ree
©)
Copy back

#pragma offload X THESIND infout ZHDT I+ I/LEENE

23

A o0—KDRAIRE::
@D MIC(a7otyy—) [CFEEERIND #pragma offload inout(pA:length(n))
@ in ZHI Host A5 MIC [SEE%END, | Lod (D)
A70—FD#R T H:
@ out £k MIC N5 Host [ZErEEh b,
® MIC £®D in LU out EHDEEMEMEINS, (inout ZHHIZDLVTEHLEFR)
© 2013 Intel Corporation. EKTH3I A, BRHEZLET, @
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RATATETETILOBE

® 1TI)L® Xeon Phi™ a0ty H— L CEEETINDS
ETI)L

RRARET, AVIA(T5—F T3> “-mmic” #HEELTIAV/NMILT
5, (BBFEI—FLZDFEEHBI/NMIL)
AVNAILLE=ERITNAF ) — BET—377MI  EIVEA L5
4TS5 —I& scp % ftp TA2TIL® Xeon Phi™ a7OtyH—IZE
HICOAE—9 2ENDH D,

NJRIVE. 42 TI)L® MKL, OpenMP*, 12T J/L® TBB, 1> TIL®

Cilk™ Plus, 127 JL® MPI 72 & DRI A AT RE,
TS LIEEEICHIEESN TSI ENEFENS, 2Ty Y—
£ TOIITILRITIEHRAL CPU KYELGS,

TINV—a 2T IRAREAR) —ENBLITEEZEET D
WENRHD,
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RAT4TRITETILOA NIV ETH

AV INAILEEITEERFDHI:

# source /opt/intel/bin/compilervars.sh intel64
# icc =mmic -openmp pi.c -0 pi.out.mic

aO7AatvyY—~ORy A ETAT S LDETHI:

# ssh root@micO
# ./pi.out.mic

XBXFIELNFS (R T—=DT7AIDATL) RETI7AILEHAL
TWEWNGEIZ, EITT 20 ENHHTURTT,
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R TATETETILDAIN IV ETH
( micnativeloadex Y—)LDF|A)

$ source /opt/intel/bin/compilervars.sh intel64

$

$ icc -mmic -openmp omp_app.cpp

$

$ export SINK_LD_LIBRARY_PATH=/opt/intel/composerxe/lib/mic
$

$ /opt/intel/mic/bin/micnativeloadex a.out

/—bk: SINK LD LIBRARY PATH BSZEHIZ MIC DSV AL 54T5)—0D
T4L IR )—%5BF 3 S LT, micnativeloadex NEEITHELRIKEFESATS
)—z#aJ0twyH—[2aE—d4 5%,
1= “micnativeloadex a.out -I” TIKFESAITZ)—%FvIAIHE,

“micnativeloadex”yV— /)L CRA T4 7 ETEXZBIR{LTES,

© 2013 Intel Corporation. &M TO3I A, GHEZLET, < |nt9|)
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EREZHESESOHIC

float *restrict A, *B, *C;
for(i=0;i<n;i++){

C[i] = A[i] + B[i];

]

ANZ—I—RTRI1EBRILIC
MIBEN B

addss %xmm1, %xmmZ

© 2 oration. I TOSIA. BEHEZLFET,
{'(Dﬁi’.(D?i% ﬁz 45 L’i — R DORT. EIEE T EHZEIEZETT,
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MR ZRIESES/-OHIC (DD &)

float *restrict A, *B, *C; °[SSE] float 4 BEXR%Z —EITEE
addps %xmm1, %xmmZ2
for(i=0;i<n;i++){
[AVX] float 8 Rz —EITEE

C[i] = A[i] + Bi]; vaddps %ymm1, %ymm2, %ymm3
] [MIC] float 16 Bk % —EIEE

vaddps %zmm1, %zmm2, %zmm3

SIMD 4543
(Single Instruction Multiple Data) B3 B2 B1 BO

£ 1 PP CTERBROER 21T
all A3 A2 Al A0

© 2013 Intel Corporation. EKTH3I A, BRHEZLET,
*ZDMDMtE . WBEHEE L, —RICEHORTR. BIZEEBEEETT,



AHS5—EBELSIMDEE D LLER

for (i=0; i<40000; i++)

ANS—EE
O—K 45

| cli] = ali] + b[i];

.Bl.2:

movss XxmmO, A[rcx+r9*4]
addss xmmO, B[rdx+r9*4]
movss C[r8+r9*4], xmmO
inc r9

SIMD ;&=
J—FR451 (AVX)

—

cmp  r9, 40000 ( 1 ERES
=X | 40,000E DI

.B1.2:

vmovups ymmO, A[rcx+r9*4]
vaddps ymm1,ymmO,B[rdx+r9*4]
vmovups C[r8+r9*4], ymml

add 19,8

cmp  r9, 40000 ( SEH S
e B2 5,000[E O ALER

addss : Scalar Single-FP Add

single precision FP data
scalar execution mode

N

29

vaddps : Packed Single-FP Add

single precision FP data
packed execution mode

IW—TZ#RE(TrO—IL) L, /N IRSIMDER T &FALT
A—FDNEHRZEHIRBEERXMENIMLIEEFEATINS

© 2013 Intel Corporation. EKTH3I A, BRHEZLET,
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SIMD D sk

7 )L° Pentirm® 7’0t v ¥ — (1993)

MMX° (1997)

A4 >F7I°* AN —ZX % SMID Extensions (SSE in 1997~5S€4.2 in 2008)

1427 I)L° AVX (AVXin 2011, AVXZ2in 2013)

ATV MCT7—FFTIFv— (A7) Xeon Phi" I 70+t v H#—in2012)

g

7 DEAMRERARIFEEL SDIEATIIEDDE
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RYP MEFTS 3>

70— KEEFHERSINTWVWBIGE.
70— RSN B8FIC -mmic &E U
E{E X N3 (-mmic ZIEET DHEHLAW)

AT I Xeon®* 70ty H—E5-2600 BT 7 I —+
A>T I XeonPhi" I 7’0y H—@liFOA 70— RKE
FILDA TS 3 >l

S icc hoge.c -03 -xAVX

4TI Xeon Phi" 37’0ty H—FRADOA T 3 44|
S icc hoge.c -03 -mmic

©2 orporation. I COSIA. EEHEZLET,
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BRIV RELICEATHEEFEICTONT

AEHOERIT. BROFTFRBSINA ., ZEH X ARSI TOEINENIIHNDLT . FEEREICKDELLTITHM
HoT | LWHEDIHMHREEDSA LU REHFETHLDTREHYFER A HRITHFERNDFTRERFIE Intel ‘'s Terms and
Conditions of SalelI[THRESNTWBBEERE. AV TILIEWHEEIEEEFESITLDTIFEL, FAVUTILE FDOERSE
OERAICEATSATRERIEIRRORIIFEBMA~ADES . BMAERESE. HoDIFFIE. E1EE. TOMENRIEIEE
DEREEADRIZED) ICALTHLLLIELIEFLEAVER AL

MEEICRET 5T AROFHE L. FEDNDIVE 1—3— - XT L AVR—RUM FREETNOEHAEHLETIT>E2DT
HY. ZDTAMZEBAOTIVERBDOHEREDBMEDNEERLTLEENDTY VAT L N—RITT7DHEEH. VI DT,
BREEDEVIZELY ., EEOMRETBEIN =T AMOFHEL FELGDIGEENHYET, D XTLOIAVR—RULD
BAZRASNDEBEIE., EHIDERISEICLT, NI4+—I U REREMICEET 222 B8OLET . /U TILES
DMEREEHIEIC DLV TEISITELLMERZ S FYIZEY-LMEE (X, http://www.intel.com/performance/ (&) %5
FRLTLZELY,

© 2013 Intel Corporation. #EEITOE|A. EHEZLET . Intel. 127 L. Intel O3, Intel Xeon Phi. Xeon,
Xeon Inside, Cilk, VTune (&, ZAUAEREH LV / £=IEZDMDEIZFHIT5 Intel Corporation DEIETT,
* ZDMDHE . BREHE (X, —RICBRHEDRTR. BIEEITEZHIETT,

REILICETHEEEER

ATIL® aVIA(5—(F, BiftvA o070ty —mIFIZE, 1V TILET//0TOty S —REITERZL NI DO FEBEE N ITHNAE
REMENHBYET, ChIZIE. A10TIIL® REY—2245 SIMD #haEd5 2 (/> TIL® SSE2), 12 TIIL® Rk)—22 4 SIMD #hskdn< 3

(A>FIL® SSE3), RAR)—=2 4 SIMD #iikdn<y 3 #E &S (SSSE3) s tyhIBEET 2RBEILHIUVZTDMOFEELAEENE
T AUTITIR AT ILETIEENWIAI0TOEyH—IZx LT, B DIRHE. #EE. SREZRIELTLFEL A AEKDII/070

Ty —EEDORELIE. AOTILEIA/OTOY Y —TOERAZEMNELTVET . A/OTIL® (/A7 —FTOFv—IZEEE DI

ENRBEILIE. AOTILVETA/OTOEY Y —RIFICFHEINTVET, COFEBEOEAXMRTHAIFENTHE Y rDFMIE. %Y

THRRGDL—H—-1JIT7LUR-HARESBL TS,

ET #20110804

© 2013 Intel Corporation. EKTH3I A, BRHEZLET,
*ZDMDMtE . WBEHEE L, —RICEHORTR. BIZEEBEEETT,






