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Install dir> | B&ERDAA—ILTALIR)—
f51: <NTune Install dir> = /opt/intel/vtune_amplifier_xe/
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AT )IL® C++, Fortran A /\15—DHFE

o« AVTILELUV.MOTIVEBRT Oy Y —ITHIGLI=Fk < G xEt
— JL—T7D&xi#Et
— NJKMILE
— 70—y iEE
— 7A774ILIZEDL<{Hz#EIt (PGO)

- BEESlE (D
— NAM{TEBEALESIE (GAP)
— TA7J7AIVEEE (JL—T . X aUT1) BE intel
Composer
* Sandy Bridge-EP [T it XE

« OpenMP 3.1 ZFHHR—Fk

* x86. x86_64 [ZXF It

e GCC (Windows hfelZ Visual Studio) EMD/\AF1)—H #&
* C/C++5iB& Fortran SN . BEE SEAFREMAIE
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A>T )L® Fortran O /\A(5— 12.1 D {:¥REFTHERE

INDA—T AN KEL A L
Co-array Fortran 7% & . Fortran 2008 (ISO/IEC 1539-2:2004 ) M

HWEEERE

Fortran IV/77/90/95/2003 ZHH—k
(Fortran 20081 E E#gexH7R—F)

— 150 1539-1980.
ISO/IEC 1539:1991.,
ISO/IEC 1539-1:1997.
ISO/IEC1539-1:2004,
ANSI X3.0-1966.
ANSI X3.9-1978,
ANSI X3.198-1992.

ANSI X3J3/96-007 &7 JLHYR—k
— ISO/IEC 1539-2:2004 D F EHREE Y R—b =&

Industry Leading Performance using the Intel® Fortran Compiler
Intel® Care™ i7 Processor running on Windows* 64 (Lower is Better)

Polyhedron* Fartran benchmark

Intel® Fortran Compiler 12.1 for Windows* 0.76

Intel® Fortran Compiler 12.0 for Windows

Next Best Compilers
Best of PGl 11.4 and Absoft 11.1

43729

)

24% less time

Baseline

juration Infor - Sk Versions: Intel” C/C++ version 12.1; Hardware: Intel” Core™ i7-2600 C
R2 Enterprise; Benchmark Source: Intel Corp.
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AT IL® C++ A INAT5— 12.1 D{EHREFTHERE

INDA—T AN KEL A L

S LB E . C++11 (ISO/IEC 14882:2011) D FEAE Fix
FEIN R BUERIEAETH S IEEE 754-2008 ZHR—k
AT ILe DFLWAEFIIEFE (427U Cilk Plus) (2% iy

C/C++, CO9%ZH7R—bx
(C++11IFX F EREgEZHR—I)

— ISO/IEC 9899:1990.
ISO/IEC 9899:1999x.
ISO/IEC 14882:1998) Z 7 LY R—k

— ISO/IEC 14882:2011) F E gAY R—k

% 128bit REZD long double [EHR—rEhFEEA

Industry Leading Performance using the Intel® C/C++ Compiler
Intel® Xeon™ Processor running on Windows* 64 (Higher is Better)

Estimated SPECint"_base2006_rate C/C++ integer benchmark

Intel® C++ Compiler 12.1 for Windows* 1.47X

Intel* C++ Compiler 12.0 for Windows 1.33X

Next Best Compilers . g

Best of Microsoft ursuupsmio- 2010 and PGI* C++ Compier 1.2 Baseline g8 & 47% Faster W
Estimated SPECfp°_base2006_rate C/C++ floating point benchmark

Intel* C++ Compiler 12.1 for Windows 1.21X

‘ntel C++ Compiler 120 for Windows 118X

Next Best Compilers i | .
Best of Microsoft Visual Studio” 2010 and PGI* C++ Compller 11.2 Baseline : 21% Faster

Cmf%lal\onlr’\:u Sk\,\;c\)f‘e;rr(séomsmh‘néei' C/C++ version 12.1; Hardware: Intel" Xeon® CPU X5670 @ 2. 93GHz, 2x2.93GHz, RAM 48GB, CACHE 12288KB; Operating System: Windows 2008

Performance tests and ratings are measured using specific computer and reflect the imate perfarmance of Intel products as measured by those tests.

vaaul!erence in system hafdware or softwade design or mnhguranon lnaif aﬁ'e(l actual performance. Buyers snuuro consult other snur(es of information 1o evaluate the performance of
tems Ur(UmWnentS they are considering purchasing. mole n a0 performance 1ests and o mance of In

i b ekl e A g FLSHIGNaTn. - GURGr Iangs and AAes are the broperty of et FEsHective Gnners

ugtimlzatlm Nnﬂm Intel’ stumpwlers may of mastnnt Eﬂmlm to the same degree Iul nnn Ime\ m\crupmtessors for optimizations that are not unique to Intel
Ticroprocassors. These optimizations include SSEZ, SSE3, amsssﬁ instruction sets izations. Intel does not guarantee the availability,

functionality, or effectiveness of any optimization on microprocessors not manufactul d by Inul M\(lopm(!ssor dependent optimizations in mls prof juct are

Intendad fof Use with Intel microprocessars. Certain optimizations ot specific to Intel microarchitecture are resmed lor Intel mictopracessors, Please refer to the

applicable product User and Reference Guides for more information regarding the specific instruction sets covered by this notice. Notice revision #20110804
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ATIVI IR DI T7HFERTH5-ODRBEHFRT

AV) T ERTLIREERZET S

— x86_64 4 >TI® AINLT—, A VTIL*SATF)—
source <composer Install dir>/bin/compilervars.sh intel64
=71=1%

source <icc Install dir>/bin/iccvars. sh intel64
source <ifort Install dir>/bin/ifortvars.sh intel64

— x86_641 > 7 JL° MPI
source <Intel MPI Install dir>/bin64/mpivars. sh

— 4 >TJLe VTune Amplifier XE
source <VTune Install dir>/amplxe-vars. sh

— A4 >TJ)Le Trace Analyzer/Col lector
source <TA/TC Install dir>/bin/itacvars. sh

- composer [ icc & ifort DA DRIBHRENITHEDHONS
-COTILDBEIZIE sh DEDHYIZ .csh ZEFH
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O INA)L AU RDER R A E

« YUUILARLY R, YILFARALY FH
C: icc [ATLa ] <<arzAaIL>
C++: icopc [ATar] <Ta7zAIL>
Fortran: ifort (A7 3] <T7AIL>

« MPI(2TIARLY K, YILFALY K)H
C: mpiicc [ATLar] <TrAIL>
(I mpiicpc [A T ar] <TrzAIL>
Fortran: mpiifort (A7 a>] <74

K LT7AIW> FY—RITFALELVF TSI FT74a4IL
X [(AT2av]IV—RIT74IW> [FTPxI FT74L] DIEFIFERIZIEERTRE

<Y Kl
icc —03 —xAVX —-ipo main.c funcl.c func2.c obj c.o
icpc main. cpp funcl.cpp func2.cpp obj cpp. o

| fort —-03 —xSSE4. 2 prog. T90 sub. T —o my_prog name. out
X EEE obj cold .c AT k., objcopp I .cpp DATT Y bk
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FERABEEDOEWNA T3> Hl (Linux biR)

BEi5{E(FILFALYR) mpiicc —-parallel <774 JL>
OpenMP: mpiicc —openmp <7 7 A JL>
IL—T Dk mpiicc -03 <T 7 A JL>

Rk JUAE (SandyBridge i) mpiicc —xXAVX < 7 A JL>

J0 —vE0REE mpiicc —ipo <77 AL
ROk ILELR—F mpiicc -vec_report3 <77 A JL>

A>T JL® Trace Collector Z'J>% |mpiicc -trace -g <77 A JL>
XEEMAIX A>T )L® Trace Analyzer/ Collector D{E A ;%IZTERBA

HEARELTE:

mpiicc —03 —xAVX —ipo [-openmp] [-parallel] <774 JL>

3¢ mpiicc DAIZ. iccXDifort, mpiicpc, mpiifort Z{E AL =15 &+ Rtk
(f=1=L -trace [Empiicc, mpiicpc, mpifort M & X%t ity
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FEEAINAF5—F T3> —E (Linux hR)

-00

-01, -02, -03

—X, —ax, —m

—-1po

—openmp

—-paral lel

—prof_gen, —prof_use
—guide

-vec_report <Mumber>
—par_report <Mumber>
—fast

—fp-mode| <mode/>

ETHHBILA T AVEENIZT S

IL—T DE#EE 3 RERN)

RNokLiE, &7ty Y—MmEITOREE

R —U v D E#EIE

OpenMP % FB

SEIRIR ]|«

JA77A4ILIZ&BDERE1E (Profile Guided Optimization (PGOJ)
HAR{TEBENIESIME

RORIAEDUR—b (#57141,2,3,4,5 Z47a)
BHEIAE S DL R—b (#7/21,2,3 ZR )

-ipo. -03. -no-prec-div. -static. -xHOST ZE =T 5
ZENN R BUERE DR E 7

(model [, strict, precise, fast Z:Z R A])
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FELZANAT—ATLar—EDIE (Linux hR)

—prec—div FE/NM M ABEEOREEZR LEIES

—static-intel, -shared—intel A>TIL® SATS)—D")>29 7 E%E+ETE (WEIE static)
-mk| /=/7/b] ATILE MKLZ) DT B (=lib IZLL T ZZE R AT EE)
&5 parallel

—mk [=cluster TILFALYFIEENTF=A42TIL®e MKL DAL YEZE) D

9B, lib RIEERFDT IAILE

sequential
UG IALYEDAUTILE MKL DAL YREI T3

cluster
DS REZ—IZF G L= DA TIL® MKL &, FD S
DT IWALYRDATIL MKLE) DT 5
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ALYR T I4=T4—DERAEE

e OpenMP* AL YRZEMIELLLIFIHBEIAT DI Y TERHE
> export KMP_AFFINITY=
e physical FHREBIATAE|YLHBTHETIZTRTD
fF%EE:l?é‘—*IJ ] (INAIN—RLYTa2Y)
e compact RILV YD EFFELI=a7AENYHT
(B Ty a7hEXIFIA)

e scatter ‘Jb’JF_tlhscE"-EUUél’C
(AR —FEZ&=KEIZIERA)

- AF) =Xy 2D TV AFEBEIEIZIRILD
- /\’f/\—Zl/JT'f./775‘ﬁij0)iﬁA¢#( BE
FHIEANAF—DRF2 AV TSR




A>T )L® Composer XE 2011
=BIEIAL V- )IT7LU R AR

« EBEIEDFIEE. BEARMGA T arN—EIZHEoT=FFa Ak
http://jp. xIsoft. com/documents/intel/compiler/gr_guide_jp. pdf

. IL—T Dk
2. NJkILE
3. AL —UvREDEEE (1PO)
0774 )LIZEDL{&EIL(PGO)
4. HARFEEENUFIE(GAP)

5. A>T J)L® VTune™ Amplifier XED F|FH
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_I%_AXUBEEE“:: -03
(High-Level Optimization: HLO)
e JL—TDExEL
— JL—TO7oa—)L oiREZ . T)ITyFrDEA

— BEIRIMLIEA T (x, -ax) EFRTHEICKY
0 N T —MKREETEZ T ARNIMLIED A REEZEH S

|

AVNAS—F T3y

-00 REILZEYIZT S

-01 ETREDORE L (Q—FH A XDEMEL)
-02 EITEREDRBEL (TI4ILL)

-03 =BG REL

Copyright© 2011, XLsoft K.K. All rights reserved.



TRY—IvREDRE1L: -ipo
(Inter Procedural Optimization: IPO)

« B/ —RIT7AMIILEBITHOSHEEAREZEZEL. 70T S LEK
DB ZE&=EL
— EBOIUTIVRE. ERIGE. FELLBEOY|BEE
— IA)TRBREEIZEY. BEIRIMLEE (R

IPOZF{FHALLZLGES IPOF{ERALEEE

A ILERTEIE — | filel.c av/NA)LEsETE

O IN ILEEEE —> | file2.c

filel.c || file3.c

O INA )LEEEE ——> | file3.c

file2.c

filed.c

AN ILEEEE —> | filed.c
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= )il 514E : -parallel (Parallelizer)

%7

o JL—TXHFREIFTL. VILFRLYKRIEENF-a—F%E
- T2k FREICEKFELHDHEMFIELLLY
— EEME MEBEHA/NSIWNEEICIXAEFE LAY

o LiR—hATLavIZT, MDD EZEHERRTHE
— -par_report[n] nl%0,1,2,3 DLNT

int_sin.cpp(74): (col. 4) remark: JL—T X Fl{b SN FE A TLT=: WHEKTE

BERMFEELTLVET .
int_sin.cpp(92): (col. 6) remark: L—T (i Fl{LENFEBATLIz: STEED

ARLTWEY,.

o MMEIEMICTDONTIE, LELMBEIZKSEAEL AT HE
— -par-threshold[n] n [ 0~100 O[]

int_sin.c(92): (col. 6) remark: L—T A B FAi b FELT =, .

Copyright© 2011, XLsoft K.K. All rights reserved.




JERNTKJLIE: -m, -x, -ax (Vectorizer)

o RADT—;EEZ SIMD(Single Instruction Multiple Data) JE&(Z
HEIZ#L T, LEPEDO RV I—FZTERK

151) for ( i=0; i<MAX; i++ )
cli]l = ali] + b[il;

-no-vec (NIKJLIEZLZELY) xAVX (Intel AVX 68 &{E )

ANS—EBEH 1615 T1HEE x MAX [1] SIMD;EE. : 1675 T8FE R x (MAX/8) [A]

A8

A7
-------

B7 B4

C1
¢ AVX . float @iﬁA

Copyright© 2011, XLsoft K.K. All rights reserved.



FIRIRILIEA T3 -m, -x, -ax DELY

-Xx<code>
<code>=Host,AVX,SSEA4.
2,SSE4.1,SSE3_ATOM,SS
SE3,SSE3,SSE2

-ax<code>
<code>=AVX,SSE4.2,SSE
4.1,SSSE3,SSE3,SSE2

-m<code>
<code>=ia32, sse2, sse3,
ssse3, ssed.1

A1oTIW7aty—ERDOREIEZEITL. AVX,
SSE42IGE DB/ EYNEERT D

f5ll: -xAVX & AVX. SSE4.2. SSE4.1, SSSE3. SSE3. SSE2.
SSEZ 4 Ak

ATy —ERDOREI{EE. AFXAOSSE4.2 2
ECNHEMSEYNEERT S

f5l: -axAVX [& AVX. SSE4.2, SSE4.1. SSSE3. SSE3. SSE2.
SSEE N —FZAER

AT IVEBRITAOt Y —I[Zx T B, ia32. sse2fin s
tyhEERT D
{51): -mSSE4.1 % SSE4.1. SSSE3. SSE3. SSE2. SSE &4 Ak
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g N
ax A TLa iR

« BEHOTOyY—IIHIGSEWES.. MR Taeyv—%
BHEBEETHENTES

{5l: -axAVX,SSE4.2,SSE3 [ZLA T D LSIZEET S
> AVX =Y iR—h9 570ty —  AVX ETHEELT
> SSE4.2 Y R—b9 570ty —: SSE4.2 FTEZET
> SSE4.1 ZHHR—rd B3Oty Y —: SSE3 FTHEEST
»SSE2 ZHR—bh94570tyY— RNAI—FEET

sl

1




HAE= B8 F4E: -guide

(Guided Auto Parallelization: GAP)

o OAVNAT—HEBILICEAT A7 R/ N RZ1ZH
— BEINUMILLE -guide-par
— B 5k -guide-vec
— T—REEDMHE  -guide-data-trans

o« AytE—IHI(BEANIRILEIZDWNT)

gap_vec.c(8): remark #30536: (LOOP) A E[ZHLC T, -fargument-noalias 777> 3> %B ML T3
‘//<45—(Z$6§2&—Z®—%1tﬁ’4’=*ﬁ’&I'ﬁ'JJ:'C*"é‘iT (AT avixar M IILEIRIZER
SNFET), CNIZEY ., T8 DIL—T BRI L LS EZEEIEA R ELET, [FEE] v/ (L
SARTIOAT /3/0)t7/74711~, YD TWNWBIEEHERLTZEW, [BIDAE] IL—F
> "matrix_mul_matrix" 0)3"\10)/1'\4/’5! BDEIEIZ "restrict" F¥F—T—FZBMNTHE
TREOMENELNET ., ThIZEY., T8 DIL—THRIMLIEShEBEENARELET,
[FEEE] "restrict" IRA 32— ﬂ“ﬁm?d)‘|27>7_'47Zl-/|:}’)'fl,\%>-_t’éﬁﬁ AL TL =Sy, IL—
FUIZBWT, ZDRAVA—IZEHTT I EREINDZTRTOT AL, ZFHDHRA 22—
SIEXT7IERATEEE A,

Copyright© 2011, XLsoft K.K. All rights reserved.




FE/MN R BEE DB E: -fp-model

FHNHRBOERE AN/ —DmEIEICKY

EoIERZELHBENHD

(INDA—T U REREILL—FFT)

-fp-model fast
(TIAILER)

-fp-model precise

-fp-model strict

precise X2 strict Z$EEL =158 L. —EDARIMILIEDHIFI SN S

Y—XO—KF itk

float t0, t1, t2
t0 = 4.0f + 0.1f + t1 + {2

/

BHIEFOEBRZECHRRALGHEILZITD
t0 = 4.1Ff + t1 + t2

BEHIEFZEELLZL., Z0MO&ZEIE(EITD
t0 = (4.1f + t1) + 12
EHIEFRZZEREEY . BEICEHETS

t0 = (((4.0f + 0.1F) + t1) + t2)
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Intel’s compilers may or may not optimize to the same degree for non-Intel microprocessors for
optimizations that are not unique to Intel microprocessors. These optimizationsinclude SSE2, SSE3,
and SSSE3 instruction sets and other optimizations. Intel does not guarantee the availability,
functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel.
Microprocessor-dependent optimizations in this product are intended for use with Intel
microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel
microprocessors. Please refer to the applicable product User and Reference Guides for more
information regarding the specific instruction sets covered by this notice.

Notice revision #20110804

Optimization Notice

FE{EICRT 2 EEFE

1T 34513, ARV o070t —m7TIcE. 1T R 2070ty —[5
1+ EFIFEL ~LO FE ED iThhEbh aTREdD &YW ET . ChICIE, (T AFU—324
SIMD #iaRkss< 2 (2 FJ) SSE2). 417 RF)—3224 SIMD Lagsn 5 3 (1T IL8
SSE3}. ARU—z2-4 SIMD Hi3Eeh 5 3 #EenS (SSSE3) sns vk IcHhET 2 EE(k
BLUTOMOBESEHASINITT . 1FTILTIE. AFILETIF L= 190703 —IC
LT, BE{bO R, #iE SRFERILTHWIEEA, ZRRO-2070Ew Y —EBEO &
BT, foFI B 2070 —TOERERALTVWET . 1-TILE 71007 —F
FHF +— | EEREDO B ED Rk, 1T EBrso070t Y —EFICFIENTOHE
T, O FEEFHOBAANRTHIFED sin v O FFlT, SZL8d28RO 1 — 177
L2 HAFEEBL TS,

cIg] #20110804
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