e Huxeropoackum rocyaapcTtBeHHbIN YHUBEpPCUTET
um. H.U.JloGa4yeBcKoro

MacTtep-knacc no ontummsauumm

c ucnonb3oBaHuem Intel Parallel Studio

Macmep-knacc no Intel Parallel Studio.
YacmommHnas cpunbmpayusi uzobpaxeHuu
(6bicmpoe npeobpasoeaHue Pypne).

"bbicTpoe npeobpasoBaHne Oypbe" - aHanus,
pa3paboTka, oTrnaaka, onTuMmmusaums,
pacnapannenneaHue.

CungHeB A.A.
Kadeopa matemaTtnyeckoro
obecneyveHus IBM, dakyneretr BMK



14. MoHCTpbI

MKL gns BbiuucneHus OMNo

@ H.Hoeropoga, 2010 . MacTtep-knacc no Intel Parallel Studio.
BbicTpoe npeobpasoBaHue Pypbe.



Peanusauusa bl1®

Q FFTW (Fastest Fourier Transform in the West)
— bubnuoTteka anga sBblumncneHnsa Oro;
— GNU GPL.

a Intel MKL (Math Kernel Library)

— COAEepXUT peanuaaunmn 0onbLIOro KonnyecTsa
anrOPUTMOB;

— ONTUMU3MPOBAHA ANA npoueccopos Intel;
— UMeeT peanunsauymio nHtepdgencos FFTW.

' g‘NN
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CpaBHeHue FFTW n MKL

UHdopmauuna ¢ odmumanbHOro camta

double-precision conﬁlex 1d transforms

et

2000
YcnoBus 3KCI19MMeHTa T et
2000 o8 fftwd cut-ofplace
3.0 GHzx|ntel N ore Duo (Woodcrest); AMB L2
cache, 38-bit g€  Einl%2.6.17, Intel €/E++ Compiler
9.1.043;»Intel/ Fortran c@ mpiers. 1,037 Intel Math
<ernelfjggg |br Jersion—8: 1 Intel” Integrated
Perform Y Rrimitives v5.1.1.- \ SE MQ!L -way single
precisioff; SIM ?) SSEZ (Zng% bie prQ§ES|on SIMD),
and SSER/i/h im0
— 8- tETIR 'i::“: * .T:;Ttnﬁ
SN S = lkenburg
@ fxt-crnatri xftt
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HacTtpounka cpeabl pa3pabdboTku

Q lNyTb K 3arofioBoYHbLIM (pannam

Tools — Options...— Projects and Solutions — VC++
Directories
Show directories for: Include files
New Line: C:\Program Files\Inte\MKL\<version>\include

QA lNyTb K cTaTn4yeckum bmubnmotekam anst IMHKOBKU
Tools — Options...— Projects and Solutions — VC++
Directories
Show directories for: Library files

New Line: C:\Program Files\Inte\MKL\<version>\<arch>\lib,
roe <arch> =ia32 | em64t | ia64

' g‘NN
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HacTpounka nepemMeHHbIX OKPYXeHUs U cpeabl
pa3paboTku (AeMoHCTpaums

6@ Start Page - Microsoft Visual Studio (Administrator) L=nias
File Edit View Data Tools VMware Test Analyze Window Help
HET TR W - NIP Ve I IR R < R 8 3 |l -|| @ BT M o e e ot o RS
G | [ profite | -l @ 1 % apCompare @ & - ;[ | [ inspect | ‘B E & (@0 |E-L iR EAIBEL
BB BB D N
Solution Explorer ~Ix sm| 30

’ Micrpsoft'
T,

Visual Studio Team System 2008

X0Q|00L ,,}‘.§|Jam|d><3 20UBWIOHAY @|Ja10|dx3 130088 Eil

An Introduction to the Standard Template Library (STL), Part 1 A
.'_;ﬂ precisionTest_float Mon, 12 Jul 2010 18:25:00 Z - In this video, Stephan T. Lavavej introduces STL and then demonstrates many of its
(5A04_Parallel_float core features as a C library of iterators, algorithms, and data structures.
@04_Monte(arlo Hilo: Windows 7 C++ Development Walkthroughs =
CAfloatPrecisionTest2 Wed, 26 May 2010 00:20:00 Z - “Hilo" is a series of articles and sample applications that show how you can leverage
éﬁfloatTest the power of Windows 7, Visual Studio 2010, and Visual C to build high performance, responsive rich client
- applications. Hilo provides both source code and the written guidance that will help you design and develop =
compelling, touch-enabled Windows applications of your own.
Open: Project... Exploring New C++ and MFC Features in Visual Studio 2010
Create: Project... Wed, 19 May 2010 21:50:00 Z - Visual Studio 2010 was just released on April 12th. This article takes a look at the

improvements for C and MFC in Visual Studio 2010 that will make development easier, faster, and more modern.

. Learn about concurrent programming features, project management improvements, and new language features in
Getting Started Visual Studio 2010.

What's new in Visual Studio 2008? How Do I: What's New for C++ in Visual Studio 2010?

Samples and Walkthroughs Thu, 11 Mar 2010 07:00:00 Z - In this video, Jonathan Wood provides a high-level look at the new C features found in
Uses Startes Kit : Visual Studio 2010.

o Visual Studio 2010 Release Candidate is Here

Wed, 10 Feb 2010 17:10:00 Z - Visual Studio 2010 and .NET Framework 4 mark the next generation of developer tools
from Microsoft, Be sure to download the Release Candidate and let us know what you think.

How Do I: Use the New Restart Manager in Visual Studio 20102 —

Thu, 14 Jan 2010 00:25:00 Z - Explore the the new Restart Manager, which gives your MFC applications the ability to
restart and, optionally, to recover unsaved documents after a crash,

New Project From Existing Code...
How Do .7

[104u02 uoRsaliog eled 7

Windows 7 Training Kit for Developers

Thir 22 NA 2000 22500 7 - Meas anline nindatad wiith nlanhe af © Fantant incliidina news MET madoler far Hink
i Solution Expl... (3 Class View [ Property Mo... ||| eee—— =
|E Output|a Code Definition Window['}E Call Browser‘% Find Results 1|_‘[:‘, Error List|

Ready
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Ucnonb3oBaHue AINM® B MKL

A 3aronoBoYHbin pann: mkl_dfti.h
aQ Cratunyeckme bubnmoTekn:
« basoBas bubnmnoteka: mkl_core.lib

 Bepcua MKL.:
« napannenbHada: mkl_intel _thread.lib
 nocnepgosaTtenibHasda: mkl_sequential.lib
 Tun nHTepdenca PyHKUNHN:
« cdecl: mkl_intel _c.lib
« stdcall: mkl_intel_s.lib

Q NMNomowHuK anga NMHKoBKW: http://software.intel.com/en-
us/articles/intel-mkl-link-line-advisor

@ H.Hoeropoga, 2010 . MacTtep-knacc no Intel Parallel Studio.
BbicTpoe npeobpaszoBaHue Pypbe.


http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor
http://software.intel.com/en-us/articles/intel-mkl-link-line-advisor

BbinonHeHue AN® B MKL

1. CosnaHue geckpunTopa, onucbkiBatowero AMNo:
Dfti1CreateDescriptor

2. [loaoteepxaoeHwne geckpunrtopa:
Dfti1CommitDescriptor

3. Bbluncnenme npsamoro/obpatHoro ANP:
DftiComputeForward/DftiComputeBackward

4. OcBoboxaeHne geckpmnTtopa:
DftiFreeDescriptor

' g‘NN
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| Co3paHue geckpunTtopa

DFTI DESCRIPTOR HANDLE dftHandle;
MKL LONG status;

status = DftiCreateDescriptor( &dftHandle, DFTI DOUBLE,
DFTI_COMPLEX, 1, size);

status = DftiCommitDescriptor( dftHandle );
Q dftHandle — peckpunTop.

QO status — cTaTyc BbiNoONHeHUs yHKUUK (status = 0, ecnu onepaums
BbINOJTHEHA YCMELLHO, UCNonb3ysa MYHKUMIO DftiErrorMessage MOXHO

NonyyYnTb codepXaTtenbHoe cooblleHne o Turne owmnobkn).

aQ DFTI_DOUBLE — tvn anemMeHTOB Hag KOTopbiMK byaeT BbinonHATe AP
— 9fIEMEHTbI ABONHOM TOYHOCTU (MOXeET bbITb DFTI_SINGLE — ognHapHas
TOYHOCTD).

aQ DFTI_COMPLEX — komnnekcHasa obnactb (MoxeT 6biTb DFTI. REAL —
aencTeBuTernbHas obnacTb).

1 — pa3mepHocTb OINP.
Size — KONMM4YecTBO 3J1IEMEHTOB.

H.Hoeropoga, 2010 . MacTtep-knacc no Intel Parallel Studio.
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Bbiuncnexnve AMNO

Qa lMNpamoe AP
status = DftiComputeForward( dftHandle, mas );

mas — NocreaoBaTeflIbHOCTb AEUCTBUTESbHbIX 3HAYEHUN.

aQ ObpatHoe AP
status = DftiComputeBackward( dftHandle, mas );
mas — nocriegoBaTefibHOCTb KOMMMEKCHbIX 3Ha4YeHUn B dpopmarTe.

l g‘NN
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| 3amMeyaHue

Q lNpwu BbINONHEHUM obpaTHoro AMNd no ymonyaHuio pyHKLUS
DftiComputeBackward He BbINOJIHAET AefeHne Ha

KOJIN4YECTBO 3J1IEMEHTOB.

n—1 kp, .
X =£Zype n’ ,k=0,n-1 - obpaTtHoe AP
p=0

Q MoxHo peanunsoBaTb py4YHOE AerieHne unm nepen
BbIMOJIHEHMEM onepaunnm DftiCommitDescriptor

HeobXxoAMMO YCTaHOBUTb KO3 MOULMEHT MacLUTabUpoOBaHUS:

DftiSetValue (handle, DFT I_BACKWARD_SCALE ,
1.0 / (double)n);

' g‘NN
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| OcBoOOXaeHne geckpuntopa

status = DftiFreeDescriptor( &dftHandle

) ;

@ H.Hoeropoga, 2010 . MacTtep-knacc no Intel Parallel Studio.
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Ucnonb3oBaHue MKL (3agaHue)

a OTtkpownTte npoexkr filter.sin.

Q 3aMeHuUTb pyyHoe BbluncreHne OINd Ha BbldMCNeHWE U3
MKL.:

— B dpaunne filter.cpp dpyHkummn ParallelFFT n
ParallelinverseFFT BbinonHsoT BbivncrienHmne AP ans
KaXkOou KOMMOHEHTbI uBeTa. [1na BelMUCneHnm
MCNONb3YyKTCA ABa MaccuBa ON4A KaXX4oro kaHana
(inp<R,G,B>, out<R,G,B>). ®yHkumnam MKL 6yaeTt
0OCTAaTOYHO OOHOro MaccmuBa A9 KaXaoro KaHana.

Q CpaBHUTE BbICTPOAENCTBUE UCXOOHON BEPCUMN U BEPCUN C
MKL Ha pas3nuyHbiX BugeodparmeHTax.

' g‘NN
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