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NakeT pa3spabotku Intel® Parallel Studio XE 2015 -
[MomoraeT co3aatb b6bICTPbIN KOA bbicTpee

PeweHuna gna paspaborok B obnactn HPC MATUCTPAND

« Bonee 20 net Ha pbiHKe AAPAIEHSMA

e B3aumopgencresume C MHAYCTPMEN NpU &=
pa3paboTke CTaHA4APTOB [

* HaueneHbl Ha NPOM3BOAUTENBHOCTb U “

MacLTabrupyemocTb ¢ annapaTHbIM

obecneyeHuem Intel
Aopora

OTBevaer Bbi30Bam Tynuk
* [loBblWeHMEe NPOU3BOANTENBHOCTHU

* YBennyeHme macwtabmpyemoctum

* YBennyeHue NpoayKTUBHOCTHU
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Intel® Parallel Studio XE 2015 Cluster Edition
[MTomoraeT co3aatb ObICTPbIM KOA bbicTpee

ana HPC

HPC-knacrep Cluster Edition
Eu6nvoreka MPI AHanus un Hacrpoﬁvka
MPI-npunoskeHuit
/ Professional Edition
" AHanu3
AHanus HacTpoika
MPI-kommyHMKaumm o namaTu n
MHOrOMNOTOYHOCTH, napannenbHomn

CUHXPOHM3aLMM
NPOTOTMNMPOBaHME NPOU3BOANTENBHOCTU
MOTOKOB
E "y
= o Composer Edition
- —_— Intel® C++ n Mogaenu BbICOKOONTUMM3N-
Fortran napannennsma poBaHHbIe
Bexropusauun ( OpenMP*) 61banoTexn
& MHOTONOTOUHOICTb BOMITIIATOPG] EEIERANE
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Bubnmnoteka Intel® MP

Bo3moxHOCTU

BbicokonpoussoautenbHasa peanusauua MPI ot Intel

Mpoun3soauTeNnbHOCTb - HAacTPOEeHa Ha HoBelwue apxuTekTypsl Intel
Macwrtabupyemoctb - rotoBa 418 KNaCCUYECKMX U MHOTOSAEPHbIX
nnatpopm

3¢ PeKTUBHOCTb - TMOKUI BbIbOP habpunK, COBMECTUMOCTb

OcHoBaHa Ha CcTaHgapTax - 6a3upyerca Ha oTKpbITol peanmsaumm MPICH

YcToitumBaa macwtabupyemoctb - HacTpoeHa Ha HU3KYHO N1aTEHTHOCTb,
60/bLUYI0 NPOMNYCKHYO CNOCOBHOCTb, 60/bLLOE YMCNO NPOLECCOB
MNoppepKa MHOrouncneHHbix pabpuk- Moaaepxmsaer nonynspHble
BbICOKONPOU3BOAUTENbHbIE ceTeBble GpabpuKu
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Bubnuoteka Intel® MP| - 0630p

Ontumusauua npoussogutenbHoctn MPl-npunosxkennii
= HacTpoMKM Ha KOHKPETHOEe NPUNOXKEHMNE
= ABTOMaTM4yecKasa HacTpoliKa

Hu3Kaa NaTeHTHOCTb U NOAAEPKKA Pa3/IMUHbIX BEHA,0pPOB
= OfHM 13 IyYLLMX NOKa3aTenei NaTeHTHOCTM
= [lopnepkKa Hoselwwmnx sosmoskHocTen OFED n DAPL 2.x

Bbictpble KommyHuKauuu MPI

- OﬂTMMM3MpOBaHHbIe KONNEKTUBHbIE onepalunn

Ycroituneas macwrabupyemoctsb go 262K npoueccos

= BctpoeHHas noggepxka InfiniBand* paet Huskyio
NaTEHTHOCTb, BbICOKYHO MPOMYCKHYH CMOCOBHOCTb 1
CHUXaeT TpeboBaHMA K MCNO/Ib3yeMOit NamaTu

Bonee HapexHble MPl-npunoxenna

= BecwoBsHan uHterpauusa c Intel® Trace Analyzer and
Collector

Applications

0o ] 0 ovr:

Develop applications
for one fabric

Intel® MPI
Library

Select interconnect
fabric at runtime

InfiniBand Wbl il Fabrics

Memory | Networks

Achieve optimized
MPI performance

Cluster

Intel® MP!I library eliminates the need to develop, maintain, and
test applications running on multiple fabrics.

Optimization

=
o)
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MeHblle NaTeHTHOCTb — Bbille Nnpon3BoAUTE/NIbHOCTb

Intel® MPI Library

Bneuatnatowan npoussoautenbHoctb Intel® MPI Library 5.0
192 npoueccos, 8 y3znos (InfiniBand + shared memory), Linux* 64
Relative (Geomean) MPI Latency Benchmarks (Higher is Better)

N w
o o
1 1

—_
o
1

Speedup (times)

o
o
1

4 bytes 512bytes 16Kbytes 128 Kbytes 4 Mbytes

H |ntel MPI 5.0 Platform MPI19.1.2 CE  ®MVAPICHZ2 2.0rc2  ®mOpenMPI 1.7.3

Configuration: Hardware: CPU: Dual Intel® Xeon E5-2697v2@2.70Ghz; 64 GB RAM. Interconnect: Mellanox Technologies* MT27500 Family [ConnectX*-3] FDR.. Software:
RedHat* RHEL 6.2; OFED 3.5-2; Intel® MPI Library 5.0 Intel” MPI Benchmarks 3.2.4 (default parameters; built with Intel® C++ Compiler X€ 13.1.1 for Linux*);

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. Benchmark Source: Intel Corporation

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 .

Bneuatnsatowan npoussogutenbHoctsb Intel® MPI Library 5.0
64 npouecca, 8 yanos (InfiniBand + shared memory), Linux* 64
Relative (Geomean) MPI Latency Benchmarks (Higher is Better)

15 - = © =

1 - - .

05 -

0 - . . . .

4 bytes 512bytes 16 Kbytes 128 Kbytes 4 Mbytes

Speedup (times)

H |ntel MPI 5.0 MVAPICH2-2.0 RC2

Configuration: Hardware: Intel® Xeon® CPU £5-2680 @ 2.70GHz, RAM 64GB; Interconnect: InfiniBand, ConnectX adapters; FDR. MIC: CO-KNC 1238095 kHz; 61 cores. RAM:
15872 MB per card. Software: RHEL 6.2, OFED 1.5.4.1, MPSS Version: 3.2, Intel® C/C++ Compiler XE 13.1.1, Intel* MPI Benchmarks 3.2.4.;

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. Benchmark Source: Intel Corporation

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 .
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Intel® MPI Library 5.0

UYmo HosoeOo

Mopaepskka MPI-3
*  HebNOKUPYIOLLME KONIEKTUBbI
*  Bbictpbie RMA

=  Bonblune coobuieHms

BuHapHas coemectumoctb ¢ MPICH ABI

=  Cosmectumoctb ¢ MPICH* v3.1, IBM* MPI v1.4, Cray* MPT
v/.0

Mpon3BOAMTENbHOCTb U MaclUTabupoBaHue

*  OnTMMM3aumA noTpebaeHna namaTu

* Macwrabuposanue go 262K paHkos™

*  Jlo 35% cokpalueHune BpeMeHn KONNEKTUBOB

= CoBpemeHHbIn meHeakep npoueccos Hydra ana Windows*
Mo YMOMYaHMIO

Speedup (times)

MPI Library

NpoussogutenbHocts Intel® MPI Library 5.0
64 npouecca, 8 yznos(InfiniBand + shared memory), Linux* 64
Relative (Geomean) MPI Latency Benchmarks (Higher is Better)

2X
Faster

w
)

1.8X

1.6X Faster

1.9X
Faster Faster

1.1X
Faster

4 bytes 512 bytes 16 Kbytes 128 4 Mbytes
Kbytes
MVAPICHZ-2.0 RC2

[AY]
1

—_
1

o

® |ntel MPI 5.0

Configuration: Hardware: Intel” Xeon® CPU E5-2680 @ 2.70GHz, RAM 64GB Interconnect: InfiniBand, ConnectX adapters; FDR. MIC: CO-KNC 1238095 kHz; 61 cores. RAM: 15872
MB per card. Software: RHEL 6.2, OFED 1.5.4.1, MPSS Version: 3.2 Intel” C/C+- XE13.1.1,Intel” MP| Benchmarks 324

Software and workloads mance tests may have been oprocessors. Performance

iny change to any of those fa
includi

s SYsmark and
may cause the results 10 vary.
ce of that product when

combined with other pr

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 of any not manufactured by Intel Microprocessor-dependent optimizations n this product are
intendedfor use with [¢ tspecific to 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 7
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BuHapHaa coemectumocts ¢ MPICH

> ® ; $ cat ./version info.c
Ana MPI peanusauunin Intel® MPI Library 5.0 Finolude tmpt oo
MPICH3.106bsaBneHa 6uHapHas #include <stdio.h>
COBMEeCTUMOCTb. int main (int argc, char *argv[]) {
int rank, namelen;
° BO3MOXHOCTb 3aMEeHUTb MCNONb3yeMyHo char mpi name [MPI MAX LIBRARY VERSION STRING];
6ubnnoTteky 6e3 nepekoMmnuUAALUN C MPI Init (sargc, &argv);

MPI Comm rank (MPI COMM WORLD, &rank);
coxpaHeHuem paboTtocnocobHoCTU - - - -

MPI Get library version (mpi_ name, &namelen);

* TaKXe anA
if (rank == 0)
IBM* MPI V1 '4' Cray* MPT V70 printf ("Hello world: MPI implementation:\n

%s\n", mpi name);

MPI Finalize ();
return (0);
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BuHapHaa coemectumocts ¢ MPICH

MPICH 3.1 Intel® MPI Library 5.0
$ export
$ mpiexec -n 2 ./version info LD _LIBRARY PATH=/opt/intel/impi/5.0.1.035/intel64/1
Hello world: MPI implementation: ib/:$LD_LIBRARY PATH
MPICH Version: 3.1.2 $ mpiexec -n 2 ./version info
MPICH Release date: Mon Jul 21 16:00:21 CDT 2014 Hello world: MPI implementation:
MPICH Device: ch3:nemesis Intel (R) MPI Library 5.0 Update 1 for Linux* 0OS
MPICH configure: --prefix=/home/user/mpich/3.1.2/
MPICH CC: gcc -02 ® .
MPICH CXX: gi+  -02 Intel® MPI Library 5.0
MPICH F77: gfortran -02
MPICH FC: gfortran -02 $ source

/opt/intel/impi/5.0.1.035/intel64/bin/mpivars.sh
$ mpiexec.hydra -V

Intel (R) MPI Library for Linux* 0S, Version 5.0

Update 1 Build 20140709

Copyright (C) 2003-2014, Intel Corporation. All

rights reserved.

$ mpiexec.hydra -n 2 ./version info

Hello world: MPI implementation:

Intel (R) MPI Library 5.0 Update 1 for Linux* OS

_ Retoticn _ 11
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NHCTPYMEHTbl HACTPOMKU NPOUN3BOAUTENbHOCTHU

Intel® Trace Analyzer and Collector

|

Rrdikeke

o T TR Tl M THLE
a ]
Lraup ApFIizaion 1021 3.BLS £a. nLa.
Craup HET 0,453 MM 2,487 2.211 0218

HacTtpoiika mesKy3108bix B3aumogeinctauii MPI
*  Busyanusauusa sbizosos MPI

» OueHka 6anaHcmposku Harpysku MPI

=  [louck KOMMYHUKALUNOHHbIX KY3KUX MECT>»

Intel® VTune™ Amplifier XE

% Locks and Waits - Locks and Waits /& & Intel VTune Amplifier X€ 2011

© Analysis Target| | * Analysis Type| | Collection Log|| K Summary +', Top-down Tr{ ¥

Sync Object /Function Wait Time F B wait  spin s
;CB;H Stack ! Didle @ Poor [0k @esl @ Over Count Tme  ObectType [1]

E Multiple Objects 38.537s 1,999 0.002s Constant

= [DINPUTS.dII] 19.359< (/N 13 0.002s Constant

F. BaseThreadInitThunk < 19.259< [N 13 0.002s Constant

& timeEndPeriod 19173 I 1974 0s Constant

[ RillntegerToUnicodeString | 0.002s 5 0s Constant
Selected 0 rowfs): <

Thread Concurrency

AAMOASRALE  seesdidoe sl

<l K m b
: y ¢ ! 3 ) ! "o+ | Ruler A pL
QO 5555 1565 15655 1515 1575: 1585 1585 1595 T |RulerArea
== ¥ Frames
wWinMainCRTStartu...
2 |Thread (xaid) s F Wl b Threads
| Thread (0xdlc0) I nmm T e [ Running
P [Thread 050 PO W W | B e
Thread (0:920) EEIELINNR I T - = User Tasks
. T ] Transitions

Thread Concurrency
Juk Concurrency

Frame Rate

- XTI *
HacTpolika MHOronoTOYHOCTN BHYTPM Y313

= Bu3yasmsauma NOTOKOB
=  OueHKa 6aNlaHCMPOBKM HarpysKku

" [TOUCK KY3KMX MEeCT> CUHXPOHM3ALNN
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Intel® Trace Analyzer & Collector

BbICOKONPOU3BOAUTE/IbHBIN NPOGUANPOBLLMK NPON3BOAUTENBHOCTD
MPI npunoxennii ot Intel

MpoussoautenbHocTb - MoxkeT paboTtatb ¢ 60nbLWIMM YMCOM Y3108
Macwrabupyemoctb - [0TOBa ANA KNACCUUECKUX U MHOTOALEPHDbIX
nnatpopm

3¢ peKTMBHOCTb - HacTpoMKa 1 aHaNN3 NPUNOKEHUN

Busyanusauna - NoHATbL NnoBeaeHMe NapannenbHOro NPUIoKeHuaA
OugeHKa - MapameTpbl BbINONHEHUA, 6aNNaHCMPOBKA HArpy3KK

AHanun3 - ABTOMaTM3MpPOBaHHbIN NOUCK pacnpocTpaHeHHbix npobaem MPI
MonCK = «Y3KUX MEeCT» KOMMYHUKaLNA
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[MONHBIN MHCTPYMEHTAPUM
pPa3paboTKM NPUIOKEHUN ANA
cucTem c obulen, pacnpenesieHHoM
NamaATbto, TMOPUAHbBIX

Komnunartopbl

UHCTPYyMeHTbl aHanu3a -

Bubnunorteku

<~y

Software

Intel®

Parallel Studio XE

Bbicokasa npoussoautensHoctb MPI-
NPUNOXKEHUN
C
Intel® Trace Analyzer and Collector

KOMMNOHEHT

\ Intel® Parallel Studio XE Cluster Edition /
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Options Project Windows Help

Summary: poisson_icomm.single.stf

| Continue > I

Total time: 2.2 sec. Resources: 16 processes, 8 nodes.

Ratio

This section represents a ratio of all MPI calls to the rest of your code in the application.

MPI calls User Code
0.288 sec 1.91 sec

131% 86.9%

Top MPI functions

This section lists the most active MPI functions from all MPI calls in the application.

mpi_recy I 0.121 sec (5.47 %)
MPi_alireduce I
mMpi_isend NG
wmpi_east NN
|

MPI_Comm_rank

0.029 sec (1.31 %)
0.0265 sec (1.19 %)
0.0201 sec (0.904 %)

"
0.0713 sec (3.22 %) k

Where to start with analysis

To optimize node-level performance of CPU-bound applications,

use the Intel® VTune™ Amplifier XE and

- algorithmic level tuning with hotspots and threading efficiency analysis

- microarchitecture level tuning with general exploration and bandwidth analysis

To analyze the MPI-bound application, click "Continue >" to open
the trace file View and leverage the Intel® Trace Analyzer
functionality:

- Performance Assistant - to identify possible performance problems
-1 1 - for detailed lance overview

g For more information about how to configure analysis for MPI applications,
- Tagging/Filtering - for thorough customizable analysis

see Intel® VTune™ Amplifier XE documentation:

Analyzing MPI applications with Intel® VTune™ Amplifier XE

[ Show Summary Page when open tracefile

e___—

CrpaHuua obuero o63opa MPl-kommyHMKaLni

CooTHOWwEeHue
BbiuncneHus
VS KOMMyHUKaumun

Mounck Hanbonee
ncnonbsyembix MPIl-dyHKuMit

CoBeT KaK HauyaTb Aa/IbHENLLUUN
aHanu3



http://software.intel.com/en-us/articles/optimization-notice
http://software.intel.com/en-us/articles/optimization-notice

Y10 HOBOrO
Intel® Trace Analyzer and Collector

06wmin 0630p MPI-kommyHMKaunin
MNoppep>kka MPI 3.0
AccucteHT npobaem NPon3BoaUTENIbHOCTU

= QO6HapyKeHune o0bwmx npobnem c
npoussogutenbHocTtbio MPI

= CoBerTbl

BT

P1

P2

KOMMYHMKaLUAX U UX
B/INSIHNE Ha obluee

Bpems

Perfor Issue D ion (56) Duration
Wait at Barrier 0.90% 5.97002e-3 5
Late Sender 0.80% 5.2878%e-3 s
Late Receiver 0.80% 5.2878%e-3 s

Show all... .

Description Source Locations (Root Causes)

Wait at Barrier

wait time

_| barrier |_

wait tim e

barrier Ii

when barrier collective operations {such as MPI_Barrier or all-to-all operations such as MPI_Allk
ad imbalance in a program.

tion MPI



http://software.intel.com/en-us/articles/optimization-notice
http://software.intel.com/en-us/articles/optimization-notice

MPI Performance Snapshot!

JlerkoBecHbI MacwTabupyemblit MUHCTPYMEHT
AnA aHanusa npomssogutensHoctn MPI-
NPUIOXKEHUN.

[lo3BonAeT aHa/IM3MpPoBaTb

* CoOOTHOLIEeHNE BPEMEHU BbIYMUCIEHUIN U
obmeHoB

* [IncbanaHc BbIMUCUTENBHON HArpPy3KM
* Bpems, 3aTpayeHHoe B MPI-pyHKuMax

* PacnpegeneHune pasmepoB nepesaBaembixX
coobLeHni

OuyeHb NPOCT B UCMO/Ib30BAHUMN,

S source
<IMPI_installdir>/intel64/bin/mpivars.sh

S source
<|ITAC_installdir>/bin/mpi_perf_snapshot_var
s.sh

S mpirun -mps -n 2 ./myApp

======== GENERAL STATISTICS ========
WallClock: 21.077 sec (All processes)

MIN: 10.538 sec (rank 1)

MAX: 10.539 sec (rank 0)

T [octynen kak npesbio 8 Intel® Parallel Studio XE 2015 Cluster Edition Update 1 ana Linux 0OS
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MPI Performance Snapshot
MuHUmanbHoe BANAHUE Ha NPUNOHKEHUE

$ source
<ITAC installdir>/bin/mpi perf snapshot var
S.sh

S export , MUHUMaNnbHOE BAUAHUE
I MPI JOB RESPECT PROCESS PLACEMENT=disable

I MPI PIN DOMAIN=socket OMP NUM THREADS=14
MKL, NUM THREADS=14

$ time ( mpirun -n 4 -ppn 2 $ time ( mpirun -mps -n 4 -ppn 2

./xhpl hybrid intel64 dynamic ) ./xhpl hybrid intel64 dynamic )
real 4m>1.676s real  4m53.572s
user 98m52.230s
user 99m14.1209s
SYS Om36.415s

Sys Om35.119s
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MPI Performance Snapshot

Mcnonb3oBaHue
$ mpirun -mps -n 4 -ppn 2 ./xhpl hybrid intel64 dynamic

WallClock:
MIN:
MAX:

All ranks:
MIN:
MAX:

GENERAL STATISTICS

1169.466 sec (All ranks)
292.326 sec (rank 2)
292.402 sec (rank 0)

33116.691 MB
8231.441 MB
8330.074 MB

.59%  NON MPT: 94.41%

MEMORY USAGE STATISTICS

(rank 0)
(rank 1)
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MPI Performance Snapshot
Mcnonb3oBaHUe — HaYaibHbIX aHaAn3

$ mpirun -mps -n 4 -ppn 2 ./xhpl hybrid intel64 dynamic

————————————————= MPI IMBALANCE STATISTICS =======—==—==—====c==

MPI Imbalance: 44,967 sec 3.845% (A1l ranks)
MIN: 10.716 sec 3.665% (rank 1)
MAX : 11.766 sec 4.024% (rank 0)

===================== (QpenMP STATISTICS ====================

OpenMP Regions: 904.757 sec 77.365% 30 region(s) (All ranks)
MIN: 224 .699 sec 76.8406% 8 region(s) (rank 0)
MAX: 227.247 sec 77.734% 7 region(s) (rank 3)
OpenMP Imbalance: 14.309 sec 1.224% (All ranks)
MIN: 2.614 sec 0.894% (rank 1)

MAX : 4.290 sec 1.467% (rank 2)
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MPI Performance Snapshot
OcCHOBHbIle gunarpammbl

Mocneayowmm aHann3 BKAKOYAET.

* lMcnonb3oBaHHaAA NAaMATb U 3HAYEHUA
annapaTtHbIX CHETYNKOB

*  WHPpopmauma 06 NCronb30BaHHbIX
dyHKumax MPI

* Bpemsa B MPIl gna kaxporo paHka
* Bpema KONNEKTUBHbIX onepaLui
* PacnpegeneHue pasmepos coobLieHui

e O6wun o6BeEM NnepenaHHbIX AAHHbIX MeXay

paHKamm
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MPI Performance Snapshot
OCHOBHbIe gnarpammsl - Npumep

$ mpi perf snapshot -f ./stats.txt ./app stat.txt

| Function summary for all ranks

\ Function Time (sec) Time (%) Volume (MB) Volume (%) Calls
‘ _________________________________________________________________________________________________________
Send 25.1177 44.018 39443.6 50 130069
Probe 13.8178 24.2154 0 0 12182371
Recv 10.337 18.1153 39443.6 50 130069
Wait 7.12479 12.486 0 0 128997
Init 0.66177 1.15973 0 0 4
Gather 0.00261283 0.00457891 0.000366211 4.64221e-07 4
| [skipped 2 lines]
\
| TOTAL 57.00623 100 78887.2 100 12571530

Optimization

24
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OHnanH-pecypcobl
Intel® MPI Library

CrpaHuua Intel® MPI Library n 6ecnnatHas 30-gHesHas oueHo4Hasa sepcus!

= www.intel.com/go/mpi
CtpaHuua Intel® Trace Analyzer and Collector

= www.intel.com/go/traceanalyzer

dopymsi Intel® Clusters and HPC Technology

» http://software.intel.com/en-us/forums/intel-clusters-and-hpc-technology
CoobuwecTso paspabotunkos ana Intel® Xeon Phi™

= http://software.intel.com/en-us/mic-developer

O6meH gaHHbImM ¢ ucnonb3osaHnem MPI. Pabota ¢ 6ubnnotexkoin MPl Ha npumepe
Intel® MPI Library

= http://habrahabr.ru/company/intel/bloq/251357/
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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 © 2014, Intel Corporation. All rights reserved. Intel, Pentium, Xeon, Xeon Phi, Core, VTune, Cilk, and the Intel logo are trademarks

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
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