b0 MHCTPYMEHTapus
enatb NporpamMMHbIN
KoA 3PP EKTUBHbIM

ExaTepuHa AHTaAKOBaQ,
NanuHa CaH)>Xap/IMHCKaNA



MEeHHbIe BbI30Bbl B
paboTke nporpamMmm



KakoBa | Mpob6nembl B
MacwTabnpyemocTb MHOIMOMOTOYHOWN
LKOﬂa Ha byaywue nporpamme? Kak mx
aApPXUTEKTYpPbI?  OT/I@XWBaTb?
P YP _ )

s

 CnoXHbIi Koa? - Hackonbko adexTmseH J

\—J \KO,CI,?

T
/ \
S

"
\"‘\.

CNULIKOM MHOIO pa3HbIX 'HanéxeH nu koa? J
_annapaTtHbix NnaTtpopm?

intel’ Software & Services Group

Developer Products Division c opyr ght© 2012 1 t | Corporation. All r ghts reserved. Optimization
nds nam e the prope ty of the ctive owners. Nu‘tjcem
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NMnartcpopmMma Buaeo-koamposaHusa ot Envivio

’L Eﬂlﬁ
Cimivin, ‘agi

Envivio's 4Caster (4* Video Encoder

NMporpaMMHoe obecneueHune: KOANPOBLLMK NOTOKOBOrO BUAEO

TpyaHocTu npu paspaborke:
- HAAEXHOCTb Npu paboTe C AaHHbLIMU B CETU
- pa3pacTaHue Koaa, YBesmyeHmne CnoXxXHOCTU
- aonrasi otnagkKka MHOrornoTo4YHOro KoAaa

http://download.intel.com/netcomms/solutions/ipservices-wireless/322136.pdf
http://software.intel.com/sites/products/collateral/hpc/studioxe/case studies/envivio case study.pdf

intel’ Software & Services Group

DeVEIOpeI‘ Products Division Co ht© 2012, 1 t | Corporation. All rights . Optimization
Softwal'e *Other br: pydg names are the : ope ty fthg ec i‘:leeo ners. Nn‘tjcem


http://download.intel.com/netcomms/solutions/ipservices-wireless/322136.pdf
http://software.intel.com/sites/products/collateral/hpc/studioxe/case_studies/envivio_case_study.pdf

NMnartcpopmMma Buaeo-koamposaHusa ot Envivio

MHCTPYMEHTbI

1) Intel C++ Compiler

2) Intel Integrated Performance Primitives
(Intel® IPP)

3) Intel Inspector XE with Static Analysis

Pe3synbTaThbl

- PeweHbl NnpobneMbl C HYJIEBLIMKU YKa3aTeisaMu
- YnyJlweHbl 06paboTka U NnpoToKoAMpoBaHme
owmnbokK B KoAe

- YnyJdlweHa npoBepkKa BXOAHbIX AAHHbIX

- HanaeH v yaanéH HencnoJsib3yeMbln Koj,

- YMeHbLIEeHO BpeMS OTNIaAKU NMPUOXKEHUS

http://download.intel.com/netcomms/solutions/ipservices-wireless/322136.pdf
http://software.intel.com/sites/products/collateral/hpc/studioxe/case studies/envivio case study.pdf

intel’ Software & Services Group

Cnvivio.

L= v TG, ‘:4

“Having such a tool

this early in the
development stage
frees the validation
from trivial bug
reports and gives
our engineers

the opportunity

to code more
efficiently from the
very beginning of
the product cycle.”

Jean Kypreos

Advanced Video Processing
Team Manager

oy ot o
CiviIo

Developer Products Division Co ht© 2012, 1 t | Corporation. All rights . Optimization
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http://download.intel.com/netcomms/solutions/ipservices-wireless/322136.pdf
http://software.intel.com/sites/products/collateral/hpc/studioxe/case_studies/envivio_case_study.pdf

Altair: cnmMmynaTop Kpaw-TecTtoB

NMporpaMMHoOe obecneyeHune: CUMYIATOP Kpall-TecTa
aBTomMobunsa, mogenmpyemoro 1 MsH. aneMeHToB. Lenb -

YMEHbLLNTb BpEMA MOAENNPOBAHNSA A0 5 MUHYT

TpyaHocTv npu paspaborke:
- 6bICTpOE MOAENNPOBAHUE CITOXHOMN CUCTEMBI

- MNoaAep>XKa HaCTOJIbHbIX KOMMbIOTEPOB U K/1aCTEPOB
- rmbpuaHoe napannenbHoe npunoxenune (MPI + OpenMP)

http://software.intel.com/sites/default/files/altair case study?2.pdf

intel’ Software & Services Group

Developer Products Division Co ht© 2012, 1 t | Corporation. All rights . Optimization
Softwal'e *Other br: Iwdg names are the : ope ty fthg ec i‘:leeo ners. Nn‘tjcem


http://software.intel.com/sites/default/files/altair_case_study2.pdf

Altair: cumynatTop Kpaw-TecrtoB

MHCTpYMEHTbI

1) Intel Compilers

2) Intel VTune™ Performance Analyzer
3) Intel Cluster Toolkit

4) Intel Trace Analyzer and Collector
5) Intel MPI Library

Pe3ynbTaThbl

- [oCTurHyTo BpeMsa MmoaenmpoBaHusa 294 cekyHAbl
Ha 1024 agpax [128 MPI x 8 OpenMP]

- MoagennpoBaHMe Kpalwl-TecTa 3a 5 MUHYT
no3BonseT b6bICTpee NpoOTOTUNMPOBATL U
BbIMyCKaTb HOBble MOoAeNn aBToMobunen

- WcnpaBneHbl rOHKKM AaHHbIX U B3aWMHbIE
610KNPOBKU

http://software.intel.com/sites/default/files/altair case study?2.pdf

intel’ Software & Services Group

"y Altair

“This breakthrough

delivers the
missing link for
CAE-driven design
in vehicle safety.
This, combined with
our new hybrid
solver approach,
has enabled us

to eliminate the
turnaround time
bottleneck inherent
to virtual crash
testing. Now,
multidisciplinary
optimization for
crash, durability,
and NVH will be
able to provide
valuable input to
the design process.”

Developer Products Division Co ht© 2012, 1 t | Corporation. All rights . Optimization
Softwal'e *Other br: Iwdg names are the : ope ty fthg ec i‘:leeo ners. Nn‘tjcem


http://software.intel.com/sites/default/files/altair_case_study2.pdf

CoBpeMeHHble Bbi30Bbl B pa3paboTtke NO

e MHorosgaepHocTtb nosctoay — 100% HaCTO/bHbIX KOMMbIOTEPOB,
cepBepoB, U HPC cucrtem

e BO3MOXHOCTM NapannennsamMa Hy>XHO UCMNoJIb30BaTb U Ha YPOBHE
KnacTepa, U Ha Ka)AoM y3se

e KOppeKTHOCTb napasisiesibHOro Koaa
- NaeHTuduunposaTb pasgensieMble pecypchbl
— PacnapannenunTb HYXHbIW Kog 6e3 perpeccui B Kayectse
- HaaéxXHocTb n 6e3onacHoOCTb Koaa

e [Ipon3BOaUTENBHOCTb
- [JekoMno3nuyng 3agad (GyHKUMOHaNbHada / no AaHHbIM)
— Ncnonb3oBaHue pecypcoB (6anaHC Harpy3ku CUCTEMbI)
— HaknagHble pacxoabl (ynpaBseHne noToKkaMm U CUHXPOHU3aUmns)

e MacwTtabupyeMocTb

e [TOCTOSIHHbIN POCT CNOXHOCTU KOAa YBEMNUYMBAET KONTMYECTBO
nedekToB U 3aMeanseT Bbinyck M0

intel’ Software & Services Group

Developer Products Division Copyright@ 2012, Tntel Corporation. Al rights : Optimization
Softwal'e *Other br: pydg names are the : ope ty fthg ec i‘:leeo ners. Nnﬁcem



yMmeHTbl Intel ans
pa3paboTumnkoB



NMNoaaep>xKka MHOroAAepHoOCTU M
MaCCOBOro napannesnusma

PacnpepeneHHas
NpPou3BOAUTESIbHOCTb

MNMoBbIWeHHanA Intel

Parallel
I1pOVI3BO,E|VITeJ1bHOCTb Studio

XE

........................................................................................
- LN

Intel® C/C++ and
: | Fortran Compilers w/OpenMP

Intel® MPI Library

‘\
Intel® MKL, Intel® Cilk Plus, |:
Intel® TBB Library, 3 Intel® Trace Analyzer
Intel® IPP Library )i and Collector

~
vy

Intel® Inspector XE,
Intel® VTune™ Amplifier XE,
Intel® Advisor XE

intel’ Software & Services Group

Developer Products Division Co ht© 2012, 1 t | Corporation. All rights
Software *Other bpydg names are the : opel ty fthg




(oteD

Intel’

Parallel
Studio

XE

[Tpon3soauTenbHOCTb Mpodurnnposka

Yny4duleHsbl
KOMMNUIATOP U
6nbnnoTteku

+ [Mopgaepxka
Ivy Bridge

+ [Mopgaepxka
Haswell

+ [Mopgaepxka

conpotleccopa

Intel® Xeon
Phi™

( intel) nsice-

S
Xeon'

Software

bonee pecsatka
HOBbIX
BO3MOXXHOCTEWN
aHanusa

Hun3ko3aTpaTHas
npodpunnposka
Java* nporpamm

AHanus
3HepronoTpebne
Hus CPU

HoBble

BO3MOXHOCTMU

Intel

Cluster
Studio

XE

HapexxHoctb Bocnpoussogumocts CTaHaapThl

Pointer
checker

AHanus
paboTbl C
Heap

[MoBblIlWLeHHadA
YCTONYMNBOCT
b MPI k
nomexam?

Bocnpoussogun-
MOCTb
pe3ybTaToB
YNCNEHHbIX
BbIYNCIEHUNN

PacwunpeHa
noanepxka
C++ 11

PacwmnpeHa
noaaepixka
Fortran 2008

MPI 2.27

(P PeKTUBHO co3aaBanTe b6bICTpble, MacwTabupyembie u
HagexHble npunoxeHnsa Ha Windows* u Linux*

Software & Services Group
Developer Products Division

Copyright© 2012, Intel Corporation. All rights reserved.
*Other brands and names are the property of their respective owners.

Optimization

[TomoLb B
napannenusauum

Analysis
extended to
include Linux*,
Fortran and C#
(in addition to
Windows* and
C/C++)




Intel® Parallel Studio
Limkn napannenbHou pa3pabortku

-~ Advisor XE:
Hanaute Mmecrta
Ans napannennsMa

- Amplifier XE:
OonTumMmnsnpyunTte
NpOU3BOANTENBHOCTb

Inspector XE:
Nwmnte owmnbkmn
NamMAaTn U
MHOIMOMOTOYHOCTHU

Composer XE:
Co3naBanTe NOTOKMN,
KOMMUINPYWUTE U
oT/laXXnBanTe y

W

1 ] £l -
II"Itel Software & Services Group
Developer Products Division Copyright® 2012, Intel Corporation. All rights reserved. Opt!rnizt'»on

Soma *Other brands ames are the property of their respect ve owners.



Intel® Composer XE

ONTUMU3UPYIOLLNIA KOMAUAATOP

Significantly Improved Application Performance
with Recompile on Intel processor

BcTpoeHHbIM onTuMMU3aTop u 6ubnuoTekn
obecneynBaloT GObICTPOAENCTBME NPOrpamMm

n 6MbnmoTekn Npoms3BoaNTENbHOCTM

Intel® Parallel Building Blocks (inteD

Intel® Intel® Threading @ Intel® Array
Cilk Plus Building Blocks Building Blocks

Language extensions l Widely used C++ Sophisticated C++

to simplify task, data template library for library for data

and vector parallelism data and task parallelism
parallelism

MIX AND MATCH TO OPTIMIZE YOUR APPLICATION'S PERFORMANCE

Compatible with Microsoft Visual Studio* and GCC*
Supports multiple operating systems and platforms

3neme|-|Tap|-|b|e n npoaBuHyTbI€ onunu Ans
AOCTNXeHUA napannesindmMma npunoxeHus

‘eo- New Fortran Features

= Expanded Fortran 2003 Support
= Coarrays from Fortran 2008
= Selected Additional Fortran 2008 Features

KoMmnunaTopbl Fortran

intel’ Software & Services Group

Developer Products Division
Software P

“Intel® Parallel Studio XE 2011 is a great software
development tool for performance-oriented Windows*-
based C++ software developers. I achieved an
astonishing boost in performance by using Intel®
Cilk and Array Notation features in my code. If you
need performance, try Intel Parallel Studio XE 2011”

—

Jorge Martinis
Research & Development Engineer
BR&E Inc.

Copyright® 2012, Intel Corporation. All rights reserved. Optimization
*Other brands and names are the property of their respective owners. Notice T



lNoyemy komnunaTopsbl Intel® ana C++ u FORTRAN?
— [Mapannenn3am n COBMeCTUMOCTb

« BeKTOpHbIW Napannennsm ' HaypoBHe
- YnyJyweHHas aBToMaTMyeckasl BEKTOpM3aLns _MOZ M Bbile J
— [Moaaepikka BEKTOPU3aLMN BHELLIHUX LUKIOB
— BekTopHble KOHCTpyKuUmmn B a3bike (Cilk™ Plus)

e MHOronoTo4YHOCTb U MHOIrOSI1IEPHOCTDb
— Pacwunpenunsa asbika (Cilk™ Plus, OpenMP 3.0)
— C++ 6ubnmnortekn anga MHoronotouyHoctn (TBB, ArBB) | “openmp J
~ YnyJlweHHas aBToMaTUYeckas napannienmsaums ________\/Qopenp

e MHoOronortouyHblie 6M6amnorekm anroputmoB - IPP, MKL
e MHTerpaumsa B cpeabl pa3paboku

— Visual Studio*, Eclipse*, XCode*
« MonHasa noaanep>xka sepcun FORTRAN ot 77 o 2003

« FORTRAN 2008 CoArray

« FORTRAN 2008 Do Concurrent (a¢ppekTuBHas
BeKTopm3saumsa)

intel’ Software & Services Group

Developer Products Division Copyright@ 2012, Intel Corporation. Al ights X Optimization
Softwal'e *Other br: pydg nam e the : ope! ty f':hg ec i‘:leeo ners. m&



Bbicoyanwan C++ npou3sBoaAnNTENbHOCTb

BonbLie NPoON3BOANTEJIbHOCTU - MPOCTO NepeKoMnuianpyunre

JiJj,;  Wcnonb3yet Intel® AVX un Intel® AVX2 MHCTpyKuUUmn

L2k« TMoppepxka Intel® Xeon Phi™, Linux: komnunsTop, oTnaaumk (Linux)
o Intel® Cilk™ Plus: MHOro3aga4HoCTb U BEKTOpM3aLnS

Fortran
Compilers

Estimated SPECTp*_base2006 (C/C++) floating point benchmark
Intel® C++ Compiler 12.0

tor Wndows"

Next Best Compilers .
Best of Microsoft Visual Studio® 2010 and PGI* C++ Compler 106 Baseline

Estimated SPECint"_base2006 integer benchmark
Intel® C++ Compiler 12.0

for Windows

Baseline

Bast of Microsoft Visual Studio 2010 and PGl C++ Compiler 106

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are
measured using specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other
information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. * Other
brands and names are the property of their respective owners.

Optimization Notice: 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
optimizations include 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

Software & Services Group Optimization Notice

*Other brands and names are the property of their respective owners.

Developer PrOd UCtS DiViSion Copyright© 2012, Intel Corporation. All rights reserved.



Intel
Jlyqywasa Fortran npoussoauTeNIbHOCTb %325

Compilers

Eule 60nblue NponM3BOAUTENIBHOCTU - MPOCTO NEepeKkoMnuanpymTte

 [logaoepxka Intel® Xeon Phi™ : (Linux) kKoMOnnsaTop v oTnagaymnk

55« Ncnonb3oBaHue Intel® AVX n Intel® AVX2 nHcTpykumin (-xa or /Qxa)

w2E  «  ABTOMaTM4Yeckas mapannenusauus U ucrnonb3osaHme SIMD MHCTPYKLMIA
~« Coarrays ¥ NpUMUTUBbI CUHXPOHM3ALMU A1 MapanieNlbHOro

w2 NporpaMMMpoOBaHUs

o [OunpekTtumsbl anga ontumusaumm umuknos: VECTOR, PARALLEL, SIMD

e bonble KOHTpoNda Haj BblpaBHMBaHnMeM MmaccueoB (align arrayNbytes)

Fortran Windows Linux

Polyhedron* Fortran benchmark Polyhedron Fortran benchmark

Intel® Fortran Compiler 13.0 Intel® Fortran Compiler 13.0

for Linux

for Windows

1 A 1 A\

. 21%Faster

1 } ‘_|i.|..‘u'.'-u|- HP ProLiant DL3E

Absoft 11.5 Absoft 11.5

Windows Configuration Infc ;J‘-’v\' w\:'f [C++ | 0, Absoft 11.5!/ Ha |H'-H'.' |||1|| tion Infc '.uf\il

DL36O H ? x Intel* Xeon \r 0CE 70 (2.60CHz | ‘\'IH LLC iR Operat GB*, 2 x Intel* Xeon" processor E5-2¢ ( BCB RAM, SAS; Operating

( "||| LJII lows 7 Enterprise SP1 }‘Ill Iu ) be lwlmlx\'w- LI\I JH com) performed by System: Red Hat Enterpr Ivllunk erver ||1\ ||||\|| I\Hllr' 12-220.el6.x86_64. Poly-
n August 22, 2012 hedron benchmark (www.polyhedron.com) performed by Intel Corp on August 22, 2012

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are
measured using specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other
information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. * Other
brands and names are the property of their respective owners.

Optimization Notice: 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
optimizations include 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

Software & Services Group Optimization Notice

Developer PrOd UCtS DiViSion Copyright© 2012, Intel Corporation. All rights reserved. OPt!miZton

*Other brands and names are the property of their respective owners.



intel’ Software & Services Group

Software

Moaenu napasjuienbHOro NporpaMmMmMpoBaHusa

7

Intel® Intel®
Cilk™ Plus Threading
Building
Blocks
PacwumpeHue
C/C++
Bubnunoreka
wab6noHos C++
MpocTon
napannenusm
OTKPpbITbIN KOA
OTKpbITbIN KOA MpoaykT UHTen
MpoaykT UHTEnN

Cneuyunanu-
3MpPOBaHHbIE
onbnmnotTekum

Intel® Integrated
Performance
Primitives

Intel® Math Kernel
Library

Developer Products Division

Copyright© 2012, Intel Corporation. All rights reserved.
*Other brands and names are the property of their respective owners.

~\

[Toonepxka
CTaHAApPTOB

Message Passing
Interface (MPI)

OpenMP*
Coarray Fortran

OpenCL¥*

Optimization
Notice CH

~




Intel® VTune™ Amplifier XE

CpenCTBO 3Tana onTmMmnaaumm npomnisoaonNTes/ibHOCTU

(armm| Intel® VTune™ Amplifier XE - Source View

Performance Profiler

Line | Source | cPuTme

180 int ik = i*N + k;

181| int kj kYN .+ i |
182 c2l[ij] += =likl*blkil; [ 3.458s N

= \fiew results on your source and assembly
= No special compiles - use release build with symbols

Pe3ynbTraTbl NnpounupoBKu,
oTobpaxaemMble B UICXOQHOM Kofe

intel’ Software & Services Group

Developer Products Division

(am| Intel® VTune™ Amplifier XE

Performance Profiler T T

|4 ots CO[OI’Ed by tfﬁTE&d CORQUITENC
lo] ) —~
: ¢ and stacks

ew CPU time hotspots

- \iewh
# Concurrency - VIEW

# Hotspots V' d Walts

e an
jts - LOCR
i nd Wa
Am LockE a

Optimize Performance and Multicore Scalability

Haxogut Y3Kune MmecTta, orpaHm4inBarowimne

4 Npon3BoanNTesibHOCTb U MaCLIJTaGVIpyeMOCTb

‘am Intel® VTune™ Amplifier XE - Easy Setup

Performance Profiler

B o with pre-defined

—1__,? Advanced analyses

A Bandwidth * Low overhead Event Based

& Bandwidth Breakdown Sampling (EBS)

8 Cycles and uOps
A& General Exploration

. Memory Access

[Sam
avai

Bonbwon Habop BbIOMpaembix npocune

Copyright® 2012, Intel Corporation. All rights reserved. Optimization
Somare *Other brands and names are the property of their respective owners. atice CH



Intel® VTune™ Amplifier XE

MpodnAnpoBLLUMK NMPOU3BOAUTENBHOCTU

FAe Moe npunoXxeHue...

( \ [ Ay 4 )
TpaTUT Bpema? TepsaeTr BpemMa? oxxupaer?
Function ) AD . Wait Time~
- Call Stack =] CPU Time Line METE}&ISE =
=lalgorithm_2 3.560= (I 475 float rx, ry, Lz = |:|IE”E IF'DDI' |:|Ok lIE|EE| ount
F. do_form < | 3.560 (MM | 476 17e.504s 0 | 18,277
+algarithm_1 1.412< [ 477 float paramZ = (A2 a4me1s [ (N 5,459
+ BaseThreadInitTh{ 0.000s| 478 bool neg = {rz < C 4,512 [0 5,489
» DOKyCcHpyeMmcs Ha e cache misses (npomax) ||+ BpemMsa oxuaaHus B
ropsaunx GyHKUMAX B UICXOAHOM KoAe 610oKMpoOBKax NOTOKa
°3HaﬂM3MEyeM CTEKMU « CopTUpOBKa dJYHLI,VIVI noii, NoacBeTKa YpPOBHS
* VYICXOAHbIN KOA4 KOJIN4YeCTBY NpoMaxoB
3 )L )| 3arpy3kn CPU )
] ] We improved the performance of the latest
« Windows & Linux run 3 fold. We wouldn't have found the
problem without something like Intel®
» be3s HaknagHbIX pacxoaos VTune™ Amplifier XE.
» be3 cneumaanoﬁ nepeKoMnnnAaunm Claire Cates

Principal Developer, SAS Institute Inc.

NMpodunnnpoBka NpunoXKeHnn ana macwtabupoBaHusa
NPoOu3BOANTEJIbBHOCTU Ha MHOrosiiAepPHbIX CUCTEMaX

intel’ Software & Services Group

Software Developer Products Division Copyright® 2012, Intel Corporation. All rights reserved. ggi::’:zation

*Other brands and names are the property of their respective owners.



Intel® VTune™ Amplifier XE

HoBble BO3MOXHOCTU. HOBble NpoLueccopbl

Mcnonb3yeTe HOoBeMllee «Kese30>» B CBOMX NpoeKTax?

e NMoppe P>XKa HOBbIX apPXUTEKTYP F- Algorithm Analysis
. __r Intel{R) Core(TM) 2 Processor Family Analysis
— Intel® Xeon Phi™ __r Intel{R) Microarchitecture Code Mame Mehalem Analysis
- i - - Intel (R Microarchitecture Code Name Sandy Bridge Anaysis
Sa ndy_ Bri dg e-EP (Xeon ES) ] __r Intel{R) Atom (T Processor Analysis
— Ivy Bri d ge (2 2-nm Core i5 n Core I7) eI 1<l (R MIC architectre Code Name Knightts Corner
- __r Power Analysis
e Power Analysis = CLstom Analysi
— HoBble Tnnbl aHanusa ansa CPU Sleep State n yactotel CPU (Linux)
e MNoapeprxka Compute on Processor Graphics (IVB)
— lMoacuéeT GT Events
— Moanep>xka OpenCL (ans CPU n GT)
e [flonb30oBaTe/IbCKNe METPUKHU

— Co3aaHune cobcTBeHHbIX MeTpUK M3 Hardware Events
o TpebyeTtcsa pepaktupoBaHue xml dpannos

intel’ Software & Services Group

Developer Products Division Copyright® 2012, Intel Corporation. All rights reserved. Optimization
and na Notice T

mes are the property of their respective owners.
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Intel® VTune™ Amplifier XE

HoBble BO3MOXXHOCTWU. BbICTpbIN aHanu3

‘ OaBHo uncnonb3yete VTune A4na oNnTMMM3aUum Npon3BOANUTESNIbHbIX NMPUTIOXXEHUN?

e OueHuTe HOoBble (pyHKLUUMN:
ynyuweHHbin Call Tree aHanus
— Pacno3HoBaHue inline dyHKLNN
komnmnnatopoB Intel u gcc, otobpaxkeHune

ncxogHoro koga ans inlined yHKUMM C
pe3ysibTaTaMun npoduUInNpoOBKHU

— YnydweHHas susyanmnsauunsa Call Tree
(hepeBa BbI30BOB)

— OTtobpaxeHune nonHoro spemeHn CPU ang
dpyHkumin B CLI (Full Time vs. Self Time)

— CTraTncTtnyeckum noacyeT Bbi3OBOB
dYyHKUMN 6€3 MHCTPYMEHTUPOBAHUS

intel’ Software & Services Group

Developer PrOd UCts DiViSion Copyright© 2012, Intel Corporation. All rights reserved. ODtimization
 Notice L

SOftw *Other brands and names are the property of their respective owners.



Intel® Advisor XE

CpeacTBO 3Tana NpoeKTUPOBaHUA NPUIOXKEHUS

e OueHkKa npupocTa Npon3BoANTENIbHOCTU
AO peannsaumy MHOroNOTOYHOCTM

e NHTerpauunda B Visual Studio, oTaenbHbIN
GUI u CLI nHtepdenc

e C++, Fortran, C# .NET

e Windows* u Linux*

Scalability of Maximum Site Gain Changes [ will make to this site to improve performance
16% - Type of Change Benefit if Checked Loss if Unchecked Recommended
0 ] [7] Reduce Site Overhead O Mo
_ Bx— [7] ReduceTask Overhead Ox Mo
g @ [] Reducelock Qverhead Ox Mo
g ] 0 [7] Reducelock Contention O Mo
o . A Enable Task Chunking 5,80 Yes

L 1) Select the changes you will make
<€— 2) See the projected scalability

4 g 16
Target CPU Mumber

MeHblue pUcKa, MeHblLUe YyCUJIMK, 6onblue
3 PpeKTUBHOCTHN
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Intel® AdVisor XE Advisor XE Workflow * 1 X
STanbl NPOEKTUPOBAHUS 1) AHanuaupyiite i A 1 survey Targe

Where should I consider adding
parallelism? Locate the loops and
functions where your program spends its

time, and functions that call them.
npoeKTM pOBaH“e Collect Survey Data
na pannen "3Ma View Survey Result
Y, 2. Annotate Sources
* He MELLaEeT N pOLl'eCCy [2) npoeKTM pyvte »[ é f-\dd I_ntel Adyisor XE annotations to _
paspaboTku Spte e
« Bce TecTbl NnpogosxkarT e
pa 6OTaTb | View Annotations
& ! || 3. Check Suitability
° OLl'eH MTe [3) I'IpOd)VInMpyVITe » tqiﬂ;f-\.nalyzethv:tannotat':td program to check
its predicted parallel performance.
NMpon3BOANUTESIbHOCTb WU Collect Suitabilty Data
Koppe KTHOCTb peLueH Mﬂ View Suitability Result
Y, 4. Check Correctness
'D'O pean M3a L"M 4 [4) HPOBepﬂMTe b @ Predict parallel data sharing problems for

the annotated tasks. Fix the reported
sharing problems.

Collect Correctness Data
- - —5 View Correctness Result
5) PeanusymnTe!

[ ’ 5. Add Parallel Framework

Pean " 3a u Mﬂ + Steps to replace annotations
napannen "3Ma View Summary
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Intel® Advisor XE
Yem nosiesaHo MmoaenmpoBaHue c Advisor XE?

e MoaenunpoBaHue No3BoNsSeT nlbexartb ownbok An3anHa:
— [lo3BosiISeT cpoKyCMpoBaTbCs Ha Hambonee KPpUTUYHbIX y4yacTKaxX

— [lpeackasbiBaeT: | MacwtabupyemMocTb pacnpeaeneHue Harpysku

TIMOHKWN AAdHHbIX HaKJ1aAHblE pacXxoibl

e MOXHO NIerko 3KCNepUMEHTUPOBATb C Pa3HbIMM MOAXOAaMM

e OLleHKa KOHKPETHbIX TEXHOMOMMM NapanienbHOro
NporpaMMMpoOBaHUS

e ABTOMATUYECKUWN aHA/IN3 HAaXoaAUT BELLU, KOTOPbIE NtOaAN
YNyCKatoT

e [IpaBunbHbIE pelleHnd Ha PpaHHUX CTaanudax COXpaHAKT BpeMs

[ Advisor XE yBenunuunBaet ROI pacnapannesnmBaHus ‘

intel’ Software & Services Group

Developer Products Division Copyright@ 2012, Intel Corporation. Al ights X Optimization
Softwal'e *Other br: pydg name: e the : ope! ty fthg ec i‘:leeo ners. mm-_



Intel® Inspector XE

Cpeacteo Bepudukaumm NMNO 1M NpoBepKU KOPPEKTHOCTU

[ Infrl Intel® Inspector XE - Memory Checker
| Memory, Thread & Security Checker

™ Locate Memory Problems
@ Tamget Analysis Type | B Collection Log

Probiem SoFTes

MEmrstched shocat . mckyen_Rnd_snd fx_m

GO resoonce eak wivideo.h

Il memory a0c..., achyon_find_and fix_m =
Urintakred mémnoe . cache_algned slocator.c.. th_debug gl

Memony Bai m@chyon_fnd_and_fo_m find_and_fol_mem 4

Identify memory leaks, corruption, misallocation

HaxoauT owmnbku AOCTYynNna K namMATHn,
npuBogsiiue K «3aBuCaHMAM» N «nageHnsam»

intel’ Software & Services Group

Developer Products Division

[ ||:|9| Intel” Inspector XE - Thread Checker

| Memory, Thread & Security Checker

# Locate Deadlocks and Data Races
@ Target Analysis Type | B Collection Log| | * Sammary

Frobiem Sources
Crosg-thread €. ek
Diata race

Data race L n

Find root cause of threading errors

OGHapyXuBaeT «FOHKM» U B3aUMHbIle
GNOKUPOBKM B MOrONOTOYHOW Nporpamme

[ Infvl Intel® Inspector XE - Security Checker
| Memory, Thread & Security Checker

¥ Source Code Security Errors

Improve Code Security with

Static Analysis

g erren ’f‘j’fj — Finds buffer overruns, unsafe

Tt nemgee.  [ibrary usage, uninitialized
st variables, bad pointers

il 3 {Theap

When used with Intel® Parallel Studio XE

Haxogut ysA3BUMbIe MeCTa B Koade

Copyright® 2012, Intel Corporation. All rights reserved. Optimization
Somare *Other brands and names are the property of their respective owners. Notice T



Intel® Inspector XE 2013

° MHCTPYMeHT ANHAMUNYECKOIo daHasimda namMatTm m
MHOIronotTo4vyHOCTM
— O6Hapy>XMBaET YTEUKM NAMATU U HApPYLUEHUS LLEESTOCTHOCTU OH6BEKTOB

— YKa3blBaeT Ha nMerLmecs n noteHymanbHble OWNOKM MHOMOMOTOYHOCTU
LKTOHKU>» " 6J'IOKVI|DOBKVI

— AHanumaunpyet npobnembl MHOronoTo4yHoCTN .Net n cMewaHHbiXx C++/C#
NPUNOXEHNN
e YBesInueHue NpoaoyKTUBHOCTH
— Bbibop moaynen npunnoxeHus ons aHanusa
- Busyanusnpyet ownbKM Ha BpEMEHHOM WKane
— [eTanbHbi aHanm3 oWwnbOK, OoTCNEeXnBaHNE COCTOAHUN
e NMoapeprxka npoueccoposB Intel n x86-coBMecTUMbIX

- 32-bit n 64-bit

— Windows* n Linux* OC Inspector
e NUHTerpauma c aebarrepamu VS 2008-2012,

GDB, IDB XE

YBenunuunBaer NMPOAYKTUBHOCTD pBBPaGOTKM, CHMXKaeT 3aTpaTtbl N PUCKUN

1 ] £l -
intel) software & Services Group
Developer Products Division Copyright®© 2012, Intel Corporation. Al rights reserved. Optimization
| Notice LI
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Intel® Cluster Studio XE 2013

BHyTpu y3na:
KoMmnunatopbl n

Intel Bunbnunorekn
Pargll!deic! NMporpaMMHbie MOAENM
UHCTpYMEHTDI
><E Intel

Cluster
Studio

XE

)

Ha knacrepe:
buné6nunoreka MPI

pu- PacnpepeneHHble
CIuste_r GMPGnF;lqo-reKu PaspaboTka )
Studio MHCTPYMEHTDI NPUNOXKEHUN ANA
o6wen n
pacnpeneneHHoun
namaTun .

EavHbIA KOMNIEKC ANA pa3paboTky NnpunoXxeHun ana obwen m
pacnpepesieHHOW NaMATH

intel’ Software & Services Group
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Intel® Cluster Studio XE 2013

MpoAaykT dOyHKLUMOHanN NMpenMmyulecTBa

~ « BbicokonpounsBoguTesibHas
Intel® MPI gbg:OKOI'IDOVBBO,DMTeﬂbHaﬂ MacwTabupyemocTb, HeE3aBUCUMOCTb OT
Library Ccl;logLTJ,ZT-ieMKV? AnA Nepefaln KOMMYHUKaLUMOHHbIX Cpea U ux Bblibop
BO BpeMsl UCMONIHEHWUS, BO3MOXHOCTb
HaCTPOWKWN MPUOXEHUI

Komnunatopbl C/C++ u Fortran, u

61;'631;'(%"'8'(” EPP0”3BOAV'Te”bH°CTV' « OBecneyeHve NPOU3BOAUTENLHOCTM
. ¢ Inte pen MacLTabupyeMoCcTu NpUIOXEHUM Ha
— o : P y p
&4 Intel Intel® Threading Building Blocks MHOFOSIAEPHBIX CUCTEMAX CEroAHa U B
4 Composer XE  Intel® Cilk™ Plus 6yayLLeM
» Intel® Integrated Performance

Primitives
» Intel® Math Kernel Library

+ MoBbllWeHWe KavecTBa, NaeHTUdUKaUng
ownboK NaMAaTH U NOTOKOB A0 UX
Intel® AnHaMnyecknin aHanms namaTm u nosiBNIEHUS, NOBbILLEHME
4 Inspector XE NMOTOKOB NpPoAYKTUBHOCTU paboTbl
» CoBMmectnMmocTb ¢ MPI: nogaepxuBaeTtcs
Ha KaxaoM y3ne

NMpoBepka

MpoBepka Intel® Trace AHANM3 NPON3BOAUTENLHOCTH U « Bu3yanbHblit aHanus paboTbl 1
7 =4 Analyzer & KODDEKTHOCTY MPI MDUIOKEHMI KOMMYHMKaunin MPI npunoxeHuin ans
HaCTpoﬁKa Collector PP P rnoucka y3kmnx MecTt n gncbanaHca

 BbICTPbI MOUCK Y3KUX MECT

Afﬁ Intel® VTune™ AHann3 NponsBoOANTENBHOCTH NpOn3BOANTENIbHOCTU U
Hacrpouka d Amblifier XE NPUNOXEHUN ANS ONTUMU3ALUN U MacwTabmposaHusa
P noBbIWeHNs MacwTabupyeMmocTun » CoBMectuMocTb ¢ MPI: noaaepxuBaeTtcs

Ha KaXaoM y3ne
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Intel® Many Integrated
Core Architecture

Intel® Xeon® Intel® Xeon
Processor Phi™

- cxof G et i o)

Intel® Xeon® Processorintel® Xeon Phi™ Coprocessor

File /O | —— o
Runtimes —
Standard high-level " ”
Phiiog interfaces E

“Linux
Standard Base”
IP

SSH

NFS

intel’ Software & Services Group

re Developer PrOd UCts DiViSion Copyright© 2012, Intel Corporation. All rights reserved. OPt!miZton

SOftw *Other brands and names are the property of their respective owners.



MacwTtabupyurte npoayKTUBHO
HacTpanBanTe 1 oTna>kmBamTecCb Ha
6onbliemM Kom4yecTse y3/10B

intel MacwTtabupyunure acbdpekTmBHoO
Clu%ﬁg Ob6ecneynBanTe NPoON3BOANTENLHOCTb
npu 60/bLUIEM KOJIMYECTBE Y3/10B

XE

MacwTtabupyurte Ha byayulee
Multicore ceroaHsa, Many-core 3aBTpa

Intel® Cluster Studio XE 2013: EgMHbIA KOMIJIEKC ANA pa3paboTKu NpunoXkeHun
ana oé6uwen M pacnpegeneHHon NnamMsaTm
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NMonpob6yurte cerogHa Intel®
Software Tools

http://software.intel.com/ru-ru/intel-sdp-home/

Tunbl 1ML EH3UN

Jlyywee npeanoxxeHue —
cneuyuvasibHoe npeanoxXxeHue

1. «O3HaKOMUTENbHbIE»
www.intel.com/software/products/eval

1. Mo 50% ckunaka Ha Akagemuyeckue

1. «OgHOoMNoNb30BaTENIbCKNE» NLEH3UN

2. «[lnasawowme»

Ha3zHauyeHue NIMLEeH3UMU
1. AkageMmyeckue

http://software.intel.com/en-us/intel-education-

2. [o 50% Hwuxe ueHa Ha obHoBNEeHUs
MMEKLLNXCSA NNULLEH3NI

3. Ao 50% npwn anrpenge oT KOMNuUAATopa
Ao Studio XE - no 31 pekabps 2012

offerings

2. Kommepyeckue
http://software.intel.com/en-us/buy-or-renew

galinax.sanzharlinskaya@intel.com
(831) 296-94-44, ext. 2250
+79108997975
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Intel Intefl

Parallel Cluster
Studio Studio

XE XE


http://software.intel.com/en-us/intel-education-offerings
http://software.intel.com/en-us/intel-education-offerings
http://software.intel.com/en-us/buy-or-renew
http://software.intel.com/ru-ru/intel-sdp-home/
http://www.intel.com/software/products/eval

NMporpammbl Intel ons paspaborTunkos

Intel® Developer
Zone

« PaspaboTka:
NWHCTpYMEeHTbI, TeEXHUYeCcKue

CepTudpukaumMoHHas
nporpamMmma

. OBYYEHME: Jlekunun
dKCnepToB, JlabopaTopHble

cTaTbW, NpUMepbl Koaa paboThl,

e Pa3zButue 6M3HecCa: el oATBEpXXAeHue 3HaHUM:
MpsiMble KaHaabl NPoAaXx, s s CepTudnKaLMOHHOE
KO-MapKeTUHT 1 BeHuypHAN & [T ER Al TEeCTUPOBaHME
(PMHaHCMpOBaHME S*p:u”"*“ NG « CoobuecrTBo:

« CoobuwecTBo: ObLaiTed
N COTpyaAHUYanTe C
akcnepTamu Intel, cBonmMuH
Konineramu, CTyaeHTamMmm um
npenogasaTtenisasmMm n3 6onee

yem 150 cTpaH.
http://software.intel.com/ru-ru

intel’ Software & Services Group

Developer Products Division

Intel®
Inspector XE

Memory and thread
error checker

CepTudnunpoBaHHbIE
cnywartenu

N pa3paboTumnKmM KypcoB B
YHUBEpCUTETAX
okcnepTbl Intel

http://www.intuit.ru/catalog/se/intel/

Copyr ght© 2012 Intel Corporation. All rights reserved.
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http://software.intel.com/ru-ru
http://www.intuit.ru/catalog/se/intel/

tal

Software
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Legal Disclaimer & Optimization Notice

INFORMATION IN THIS DOCUMENT IS PROVIDED “AS IS”. NO LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT. INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS ANY EXPRESS OR
IMPLIED WARRANTY, RELATING TO THIS INFORMATION INCLUDING LIABILITY OR WARRANTIES
RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY
PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

Software and workloads used in performance tests may have been optimized for performance only on
Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using
specific computer systems, components, software, operations and functions. Any change to any of
those factors may cause the results to vary. You should consult other information and performance
tests to assist you in fully evaluating your contemplated purchases, including the performance of that
product when combined with other products.

Copyright © , Intel Corporation. All rights reserved. Intel, the Intel logo, Xeon, Core, VTune, and Cilk
are trademarks of Intel Corporation in the U.S. and other countries.

Optimization Notice

Penakuusa ysegomnenns N2 2011 0804

Komnunsatopsl Intel moryT He obecneumBaTtb Ty Xe CTeneHb ONTUMM3aUNK ANa APYrMX MUKpornpoLleccopoB (He kopnopauuu Intel),
Aaxe eCc/in B HUX peann3oBaHbl TakMe Xe BO3MOXHOCTM AN ONTUMM3aumm, Kak B Mukponpoueccopax Intel. K HUM oTHOCSATCA
Habopbl koMaHAa SSE2, SSE3 n SSSE3 n gpyrue Bo3MOXHOCTU Ana ontuMmsaunun. Kopnopauusa Intel He rapaHTupyeT AOCTYMHOCTb,
(dYHKUMOHANbHOCTb N 3 (PEKTUBHOCTb Kakon-n1Mbo onTMMmM3auunm Ha MUKPOMpoLIeECCOpax APYrux NMpoM3BOAUTENEN.
MuKponpoLeccopHasa onTMMM3aumnsl, peasm3oBaHHas B 3TOM NPOAYKTe, NpeAHa3HavyeHa TOAbKO AJ1S UCMOJSIb30BaHUs C
MuKponpoueccopamu Intel. HekoTopble BUAbI ONTUMMU3ALNM, NMPUMEHSIEMbIE HE TOMIbKO AN MUKPoapxuTekTypbl Intel,
3ape3epBMpoBaHbl Ana Mukponpoueccopos Intel. O3HakoOMbTECb C PYKOBOACTBOM MO/b30BaTENSA M CNPaBOYHbIM PYKOBOACTBOM MO
COOTBETCTBYHOLLEMY MPOAYKTY ANA noayyeHust 6onee nogpobHoM MHMopMaLmm 0 KOHKPETHbIX Habopax KoMaHA, KOTOpPbIX
KacaeTcs AaHHOe yBeAoMJieHne

intel’ Software & Services Group
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