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2. Co3paHue KOHCcOoNb-NpUuNoXxeHma Ha C++
c npuymeHeHmeMm OpenMP (Microsoft C++,
Intel C++)

2.1,
2.2.
2.3.
2.3.

Co3aaHne KOHCONb-MPpUNoXeHns Ha ocHoBe C++
[lpeobpa3oBaHme B NpoeKkT Ha ocHoBe Intel C++
YcTaHoBKa noaaepxku ampektms OpenMP

HacTponka Ha MHOronoTo4yHo-6e3omnacHble bbnmnmoTekun



2.1. Co3paHne KOHCONMb-npunoXxeHua Ha C++
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2.1. CozaaHve KOHCONMb-NMPUJIOXKEHUSA Ha
C++ (cnaunpg 2)

File Edit View

% Start Page|
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e Projects
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PYRD_main
matrix_multipl
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Tuning Tools
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New Project
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(1 visual Basic Projects
(] visual C# Projects
(] visual 1# Projects
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1 MFC

; i general
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Project
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2.1. CozaaHne KOHCO/b-NMPUJI0XKEeHUA Ha
C++ (cnaunpg 3)

Application Settings

AE NS XI5

@ Specify the type of application you will build with this project and the options or libraries you ]

P want supported.

8

o

3 Application type: Add support for: -
" Windows application [~ ATL

R {* Console application [~ MFC

BbibpaTth Cou

" Static library

«Application
Settings»

Additional options:
™ Empty project

r
7

Finish Cancel Help




2.1. CozaaHne KOHCO/b-NMPUJI0XKEeHUA Ha
C++ (cnanp 4)

File Edit ning an Windaous Heln
3 Win32 Application Wizard - New_project -| @
Z5 | startPage Application Settings
'g_'f' Specify the type of application you will build with this project and the options or libraries you
P want supported.
m
|
o
yCT a H O B M T b @ sl Application type: Add support for:
" wWindows application [
« I_Iy CTO l7l Application Settings = Console spplication it
" DLL
NPOEKT»
" Static library

Additional options:

v Empty project

Finish Cancel Help




2.1. CozaaHne KOHCO/b-NMPUJI0XKEeHUA Ha
C++ (cnaunp 5)

[a Solution 'New_project’ (1 project)

- New_project
(3] References

[Source Files

B8] Add » K3 Add New Item...
- & Cut 1| Add Existing Item...
Copy #1 New Folder

*#¢ Add Class...
#  Remoye “¢  AddResource...
Rename
Properties

CospnaHue *.cpp

@ Solution Explorer | Tuning Browser E Class YView @ Contents @ Index @ Search

Properties




2.1. Co3aaHve KOHCONMb-NMPUJIOXKEHUSA Ha
C++ (cnaunpg 6)
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Cateqgories:

Window Help

=[] Wisual C++
UI
' Code |
T | Data
(1 Resource
3 web
(2 Utility

(Z3 vTune(TM) Performance Analyzer

Creates a C++ source file,

Templates:

Maodule-Defi. ..
File {.def)

Header File

{.h)

]

Component
Class (.MET)

Midl File .idl)

il

Installer Class
(.NET)

Name:

I New_file )

Location:

Open >

s and Settings\AdministratoriMon aokymeHTeI\Visual Stuc

Cancel

Browse... |

Help




2.1. CozaaHne KOHCO/b-NMPUJI0XKEeHUA Ha
C++ (cnanp 7)

@9 New_project - Microsoft Visual C++ [design] - New_file.cpp
B OTKpr BLUeMCH OKHUe File Edit Yiew Tuning Project Build Debug Tools ‘Window Help
HabpaTb TEKCT HOBOW DErRe g D . % . i@
C++ - 1poorpamMmmbi P--= =@ ¥ » Debug v [ vieer
p p E&| Start Page 4 P X || Solution Explorer - New_project
U CKOrMnpoBaTb B 7 i =
9TO OKHO TEKCT yxe ol 1 = 9”%‘;,’?::“;:::’“" Upoee)
9 3] References
nmMetoleroca *.cpp ' ~ ks

{ £ Mew File.cpp |
b’ o (L) Header Files
(C resource Files

la Solution Explorer I Tuning Browser 2

Properties
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2.2. Npeobpa3zoBaHne B NPOEKT Ha OCHOBEe

Intel C++

C nomoLubo LWenyka

npaBoﬁ KHOMKM MbILUN HA

B-a-cRa

Start Page  New_file.cpp |

NIl Solution Explorer - New_project

I {Globals) LI I. main

factor ++:;

7| ®
”

g Mew_project’ (1 project)
@h 2w _proie
|

KOHTEKCTHOE MEHIO U

MYHKT MEHI0 —

[3Ha4YKe NpoekTaloTKPbITh

BblOpaTb caMbI HUXXHUN

«Convert to use Intel(R) C++
project System»

>

- npeobpasoBaHue B
NPOEKT Ha ocHoBe Intel
C++
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return (factor > limit):;
}

Fvoid FindPrimes(int start, in
{
int range = end - start +

#pragma omp parallel for sche:
= for{ int i = start; i <= .

{
if{ TestForPrime (i) )

#pragma omp critical
globalPrinmes[gPri
N // ShowProgress(i, ram

= int maini)
{
// Timing wvariables for e
double start, finish, dur:

int start_number, finish :

» Debug v 4 vleer

o Build
Rebuild
Clean

Project Only

Add

Add Reference...

Add Web Reference...
Set as StartUp Project
Debug

Save New_project

Extract Compagq Yisual Fortran Project Items

. Remove

Rename

=} Properties

& Convert to use Intel(R) C++ Project System




2.3. YCTAHOBKaA nNoaAep>XKU ANPEKTUB
OpenMP (cnava 1)

[1paBbIM LLENYKOM
MbILLW Ha 3Ha4Ke
NpoeKTa OTKPbITb
KOHTEKCTHOE
MEHIO U BblOpaTh
OKHO CBOWUCTB
npoekKkTa
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§-o-c00
Start Page New_ﬁle.cpp"‘l 4 b X

| (Glabals) | |=®main v
C

7

int range = end - start + 1;

#pracgwa omp parallel for schedule(static, 8

= for( int i = start; i <= end;
{

i+4=2)

if( TestForPrimei(i) )
#pragma omp critical
globalPrimes [gPrimesFound++] =
// ShowProgress (i, range):;

] int mainf()
{
// Timing variabhles for ev
double start, finish, duration,

int start_nwdber, finish number;

start_nuwber = 3;
finish nuwber = 200000;

- w vLeer

jion ‘MNew_project’ (1 project)

=l Eild
Rebuid

Clean

Add Reference...
Add Web Reference...

Set as StartUp Project

Save New_project

Rl O

Extract Compagq Visual Fortran Project Items

. Remove

Rename

0' Convert to use Intel{R) C++ Project System

{Na

Project Only >

Add >

Debug >

| Properties |

Project Dependencies



2.3. YCTAHOBKa noaAep>XKu ANPEeKTUB
OpenMP (cnauvp 2)

File Edit View Tuning Project Build Debug Tools Window Help

YCTaHOBUTL

noﬂ.ﬂ.emey \ nfiguration: IActive(Debug} LI Platform: IActive(Win32) ﬂ Configuration Manager... |
OVPEKTUB .

Disable Language Extensions Mo

7 General
O pe N M P é" Debugging Default Char Unsigned Mo
o o CJCH+ Treatwghar_t as Built-in Type No
@ =hera Force Conforntmeg In For Loop Scop Mo
_ Optimization Enable Run-Time Type
% Preprocessor =] Bpice
Code Generation Enable C99 Support

 [[anauase |

Precompiled Heade
Qutput Files
Browse Informatior
Advanced
Command Line

(23 Linker

(Z3 Browse Information

(Z1 Build Events

(Z3 Custom Build Step

Code (/Qopean LI

Process OpenMP Directives
Process OpenMP directives {Intel(R) compilers version 7.0 and above only).

< |

l oK I OtreHa MpuMEHMTE Crpaska l r |

I FTOPCTTES
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2.4. HacTpouka Ha MHOIronoToO4YHO-
6e3onacHbie 6Mb6NOTEKM

BbibpaTb
MHOIOMOTOYHO-
be3onacHble
onbnuoTeku

[Tpn BbIOOPE
MHOIOMOTOYHbIX
onbnuoTek
YYNTbIBATb:
«Debug» nnu
«Release»

General

Comrfand Line
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(21 Browse Information
(21 Build Events
(23 Custom Build Step

Enable String Pooling
Enable Minimal Rebuild

Enable C++ Exceptions
Smaller Type Check

Runtime Library

Struct Member Alignment
Buffer Security Check
Enable Function-Level Linking
Enable Enhanced Instruction Set
= it

Disable Function Splitting
Initialize local variables to Mal

Runtime Library
Specify runtime library for linking.

o]

No

Yes (/Gm)
Yes (JEHsc)
No

Both (/B

Default
Mo
No
Mot Set

No
No

(/MT, [MTd, /MD, [MDd)

OTmeHa

i-threaded Debug DLL (/MDd

MpumeHuTE

Cnpaeka

I REN A

B




3. Intel Thread Checker (TectupoBaHue
npaBuUJIbHOCTU BbINOJIHEHUSA
MHOIONMOTOYHOIO NpPpUoXKeHUs )

3.1. NoaroTtoBka npunoxeHunsa ang aHanmi3a Thread Checker:
YCNOBUSA KOMMUNSALNU

3.2. Hactpounku Visual Studio.Net ana komnunauum
NPUNOXEHUA C uenbto aHanusa Thread Checker

3.3. BeinonHeHne aHanusa Thread Checker npn MMHMMaNbHOM
MHCTPYMEHTUPOBAHUU MPUTOXKEHUS

JononHutenbHasa nHpopMauma o Thread Checker — B nekymnsax
4, 8,9
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3.1. NMoarortoBka NpUJIOXKeHUA AN aHaNuU3a
Thread Checker: ycnosusa koMmnunaumm

KoMnunnauums

e /Icnonb3ynte MHOronoTo4YHO - 6e3omnacHblie 6MbnmnoTekun
(/MD, /MDAd)

e BknounTte reHepayno CMMBOJIbHOU UHMoOpMaunn (/zi, /zI,
/Z7)
o OTKIIOUMTE ONTUMM3aUMIO (/0d)

«JInHkoBaHue» (Link )
e COXpaHUTb CUMBOJIbHYIO MHPOopMaUunio (/debug)
e Specify relocatable code sections: /fixed:no)
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3.2. HacTtpouku Visual Studio.Net ans
KOMMUASILMUU NMPUJIOIKEHUNSA C LieNblo
aHanusa Thread Checker (cnaup 1)

BbibpaTb
MHOIOMOTOYHO-
be3onacHble
onbnmnoTeku

New_pro ject Property Pages

L
0

t=1

>§ A340|dx3 u|,.r

KoHgourypauums
NpoekTa -
«Debug»

PR =

il

W uli|g=] [=1gH velUcDUy

neral

huani
| qc++ |
<

Optimization
Preprocessor
Heos o]
Language
Precompiled Heade

Qutput Files
Browse Informatior

= Con%uration Properties
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Advanced
Command Line
(C3 Linker
(21 Browse Information
(21 Build Events
(23 Custom Build Step

Ep—

Enable String Pooling

Enable Minimal Rebuild

Enable C++ Exceptions

Smaller Type Check

Runtime Library

Struct Member Alignment

Buffer Security Check

Enable Function-Level Linking

Enable Enhanced Instruction Set
=

Disable Function Splitting

Initialize local variables to Mal

Runtime Library
Specify runtime library for linking.

o]

No

Yes (/Gm)
Yes (JEHsc)
No

Both

Default
Mo
No
Mot Set

No
No

(/MT, /MTd, /MD,

OTmeHa

Multi-threaded Debug DLL {/MDd

v | vLeer

Configuration Manager... I

=

/MDd)

MNpuMeHuTE Cnpaeka

I 2=,

TV =T



3.2. HacTtpouku Visual Studio.Net ans
KOMMUASALUU MNMPUJIOKEHUA C Uesiblo
aHanum3a Thread Checker (cnauvpg 2)

Ybegutech, 4To
yCTaHOBINEHA
reHepauums
CUMBOIJ1 4

= New_project Property Pages

(=
e

ac

nHdopmyaumnm
(IZi, 1Z), | ZT)
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1210|dx3 .I'EJ.-'-.I

%

Configuration: IActive(Debug) LI Platform: IActive(Win32) LI Configuration Manager... I
=3 Configuration Properties Additional Include Directories
General ebuq Information Format Program Databage for Edit & Continue (/21
ebugaing Suppress Startup Banner Yes (/nologo
A CJC++ Warning Level Level 3 (/W3)
4 ==neral Detect 64-bit Portability Issues Yes (/Wp64)
~HRLIleaUd Treat Warnings As Errors Mo
Preprocessor
Code Generation
Language
Precompiled Heade
Qutput Files
Browse Informatior
Advanced
Command Line
(Z Linker

(1 Browse Information
(Z Build Events
(L1 Custom Build Step

Additional Include Directories

Specifies one or more directories to add to the include path; use semi-colon delimited
list if more than one.  {fI[path])

| 0K I OtmeHa | MpureHuTE Cnpaeka

‘ ‘ printf ("

An"); | Properties




3.2. HacTtpouku Visual Studio.Net ans
KOMMUAALUNN NPUIOKEHUNA C LieN1blo
aHanu3sa Thread Checker (cnang 3)

Ybegutecs,
YyTo
OTKIHoYEeHa
onTUMmM3auums

20

1210|dx3 1A

%

Optimization

(Z1 Build Events
(Z Custom Build Step

Optimization
Select option for code optimization; choose Custom to use specific optimization options.
{fod, f01, [02, [Ox)

Floating Point Precision Improvemenl None

. Favor Size or Speed Neither
fode eenareton Omit Frame Pointers No
panguagT d Head Enable Fiber-safe Optimizations Mo

t i
Olft;zr:?:i;i % S Optimize For Processor Blended
Browse Informatior Optimize For Windows Application Mo
Advanced S pecil
Command Line Use Intel{R) Processor Extensions  Mone
(23 Linker Require Intel{R) Processor Extensior None
(22 Browse Information Loop Unrolling

o]

Configuration: IActive(Debug) LI Platform: |Active(Win32) LI Configuration Manager... |
=3 Configuration Properties =] | =]
e —— R ] Disabled {/0d)
Debugaing Global Optimizations e
Inline Function Expansion Default
GEnELS) Enable Intrinsic Functions No

i

OtmeHa l MpureHuTE Cnpaeka

‘ ‘ printf (" Yn'");

I Properties



3.2. HacTtpouku Visual Studio.Net ans
KOMMUJISILLUM NPUJIOXKEHUSA C Lesiblo
aHanu3sa Thread Checker (cnang 4)

oGapste B | A
11
B New_project Property Pages
KOMaHOHYO g :
Configuration: IActive(Debug) LI Platform: IActive(Win32) LI Configuration Manager... I
CTPOKY
L . k pr— Configuration Properties All Options: .
«LInkKer» % General kernel32.lib user32.ib gdia2.lib winspoal.ib comdlg32.lib advapiaz.lib shell3z.lb
3 Debugging ole32.lib oleaut32.lib uuid.lib odbc32.lib odbcep32.lib JOUT:"Debug/Mew_project.exe”
s C JINCREMENTAL fNOLOGO /TLBID:1 /DEBUG /PDB:"DebugjMNew_project.pdb”
KO M a Hp'y 5_1" 23 Linker JSUBSYSTEM: CONSOLE [MACHINE: X386
. = k
[fixed:no : :a'
Input
Debugaing
% System
Optimization
Embedded IDL

SOvanced
¥
(21 Browse Information
e e —
(Z Custom Build Step

| 0K I OtmeHa l MpureHuTE Cnpaeka —

| Properties

‘ ‘ printf (" Yn'");

21



3.3. BbinonnHeHune aHanum3a Thread Checker
npv MMHUMAJIbHOM MHCTPYMEHTUPOBAHUM
npunoxenuuna (cnavg 1)

3anycK NpuaoXeHus
e JlonmkeH 6bITb BbiMosIHEH n3-noA Thread Checker
o [IpunoxeHmne MHCTPYMEHTUPYETCH BO BPEMS BbINOSIHEHUS

e TakXXe NpUMEHSOTCSH BHELWLIHNE WMHCTPYMEHTUPOBAHHbIE
AnHaMmuyeckmne 6mnbnumnotekmn (DLLS)
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3.3. BbinonnHeHune aHanum3a Thread Checker
npv MMHUMAJIbHOM MHCTPYMEHTUPOBAHUM
npunoxenuuna (cnavg 1)

BbinonHeHWe NpunoXXeHuns
e 3anyck B cpeae VTune™

e 3anyckKk u3-noa KoMaHaHou ctpokn Windows*

e [loNly4yeHHble AaHHble pa3MeLlWarTcs B panie pe3ybTaToB
threadchecker.thr

e [IpocmoTp pe3ynbTtatoB (.thr file) B cpeae VTune

23



Momowb Thread Checker

BbiaBNsSeT npuinHbl OLLIMOOK K NpeanaraeT cnocobbl X NUKBUAALMNN,
[Mpennaraet Ha BbIbop Habop API B kadecTBe onpeaensiemblX
Nonb30BaTeNeM CUHXPOHU3ALMOHHbBIX MPUMUTUBOB

Context[Best] - 1D Short Description Severity ‘ s
= 1. 7.A _ N | E? VTune(TM) Performai:z» Fnvironment Help
e rgument Is a — —
simple_number_se 4 non-existent object o =] < g, @’.

Ckpberme Habmu Hazan MNevare MNapameTpel

Coaepiatue ngasawenbl Mowck | PERIN

MNext Diagnostic
Prev Diagnostic

A Thread is Stalled X
A

Whole Program2 2 Thread ter

Athread is idle longer than the Minimum wait
time to report as stall as specified in the
@ Intel(R) Thread Checker Configure Intel® Thread Checker > Analysis

Copy to Clipboard

whole Program 3 3 Thread ter Show Filters. ..
Filter Diagnostic

Intel(R) Thread Prafiler Tab.

A stall diagnostic typically occurs hecause a
thread is attempting to gain access to a mutex,
critical section, or thread handle owned by
another thread.

Whole Program4 5 Thread ter

Hide Grouping Area

AV A Defeok The thread may be stalled at a call to one of
the Windows* wait functions such as
WaitForSingleChiject ()Or

WaitForMultipleObjects () where the time-
Diagnostic Help

out interval defined by the dwMilliseconds
4 : : i Colurnn Help ). parameter /s INFINITE. /

Show Column 4
Hide Column

KOHTEKCTHOE MEHIO (LLENYOK npaBon KHOMKOW): BbIOOP NOMOLLM MO
pesyneratam guarHoctukm (Diagnostic Help)




4. Intel Thread Profiler (TectupoBaHue
npou3BOANTE/IbHOCTU MHOIONMOTOYHbIX
BblYUCJIEHUN)

4.1. YCTAHOBKU AS19 BbINOJIHEHNUA MUHMMAJIbHOIO aHa/in3a C
nomowbio Thread Profiler

4.1.1. Thread Profiler ana Windows Threads
4.1.2. Thread Profiler ana OpenMP

4.2. HemHoro o Thread Profiler
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4.1. YCTAaHOBKMU AJ1 BbIMNOJIHEHUSA

MUHMUMANIbHOIo aHanu3sa c nomowbo Thread
Profiler

4.1.1. Thread Profiler gona Windows
Threads

YCTaHOBKUM aHANOrMM4YHbl CAy4alo BbIMOJIHEHUS aHanm3a C
nomowbo Thread Checker

JononHutenbHasa nHpopmauma o Tread Profiler — B nekuunsax 4,
8, 9
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4.1. YCTAaHOBKMU AJ1 BbIMNOJIHEHUSA
MUHMUMANIbHOIo aHanu3sa c nomowbo Thread
Profiler

4.1.2. Thread Profiler onsa OpenMP

e YCTAHOBKM aHANOMM4yHbl Cy4vato BbINOIHEHNA aHaNn3a C
nomowbo Thread Checker

e [lononHuTenbHasa nHdpopmauuns o Tread Profiler — B nekymnax
4, 8, 9
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Intel® Thread Profiler

e «BcTtaBneH» B cpeny Viune™

e C60pKa AaHHbIX HA OCHOBEe paboTbl NPUNOXKEHUS,
<KUHCTPYMEHTUPOBAHHOIo» C nomowbo VTune

e [lpegHa3HauveH ansa aHanumsa npoussoanTesnbHOCTU OpenMP*
NPUTOXEHNIA UITU MHOTOMOTOYHbIX MPUTOXEHUN C
ncnonb3osaHmeM notokos Win32* API n POSIX*

e BbigaBNId€T B MHOMOMOTOYHOM MPUSTOXKEHUN KY3KNE MEeCTa»,
KOTOpPblE HEMOCPEACTBEHHO BJINAKOT HA NMpon3BoANTESIbHOCTb
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KaK " 4TO MO>XHO aHaJIM3NPOBaTb C
nomowbio Intel® Thread Profiler

[loaaep>XMBaeT HECKOJIbKO Pa3/IMYHbIX KOMMNUAATOPOB
e Komnunartopsl Intel® C++ n Fortran , v7 n Bbile
e Microsoft* Visual* C++, v6

e Microsoft* Visual* C++ .NET* 2002 & 2003 Editions
e WHTerpupyetcsa B cpeny Microsoft Visual Studio .NET*

BuHapHOE «MHCTPYMEHTUPOBAHME» MPUTOXKEHN

Pa3nunyHblie cnocobbl punbTpaLmm AaHHbIX U pa3/iMdHble AnarpaMMbl
AN NX NpeacTaB/ieHns C LeNblo OpraHmM3auunmn aHanm3a

AHanuns «kputuyeckoro rytmn» (critical path)
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