Huxeropoackum rocygapCtBeHHbIU YHUBEPCUTET

1LAR
ViivVia

IA NaAaAauap~AvaAarna
1 1aP i I VVU T VDVINVI

dakynbmem BbidyucnumesnibHOU MameMamuKu U KubepHemuku

NHcmpymeHmbI napasnesbHO20 npo2paMMupo8aHusi Osisi
cucmem ¢ obweli naMsimbro

CobicoeB A.B., Meepos U.b.
Kadeopa matemartn4yeckoro
obecneveHns IBM



CopepxaHue

Ha3HaudeHune Intel Thread Checker
BoamoxHocTu Intel Thread Checker

[MpnHUMN cbopa nHdopmauum

[TogroToBKa nporpaMmmbl Ona aHanusa
Co3spganune npoekta B Intel Thread Checker
CObop n aHann3 gaHHbIX

[Tpumep ncnonb3osaHusa Intel Thread Checker
3akro4veHue

C 000000 D0

H.Hosropoga, 2007 . VIHCTpyMeHTbI napannenbHOro NporpaMmmMupoBaHmns ans cuctemM ¢ ooLern namsaTbo

Intel Thread Checker. KpaTtkoe onucaHue



Ha3HauyeHue Intel Thread Checker...

Q lNpouecc oTnagku B obliem cnyyvae MOXHO pas3duTb Ha
crnegylowiume waru:.
— ornpegeneHne dgakTa Hannuuns ownoKu;
— MNOWUCK (Nnokanusaumsl) omnbKu;
— BbISICHEHME NPUYNH OLLUNDKY;
— onpepgeneHne cnocoba ycTtpaHeHNsa OLWNBKK;
— yCTpaHeHune owmnbKu.

Q ITC nomoraeT B NnepBbIX YETbIPEX Cry4vasX.
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Ha3HauyeHue Intel Thread Checker

Q Ha3HadyeHune

— MOMWCK MECT C BO3MOXXHbIM HEAETEPMUHNPOBAHHBLIM NOBEAEHNEM
MHOrONOTO4YHOWM NMporpamMmmsl

Q Tun npunoXxeHumn
— POSIX threads, WinAPI threads, OpenMP

a OC

— Windows, Linux
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BoamoxHocTtu Intel Thread Checker...

Q ITC obHapyxnBaeT oWNOKM cnegyowmnx BUOOB:

FOHKN OaHHbIX (data races),

Tynuku (deadlocks),

NOTOKM B COCTOSAHUM oXugaHug (stalled threads),
noTepsHHble curHansol (lost signals),
3abpolueHHble 3amMkm (abandoned locks).

Q PaccmoTtpum ganee atm olwumbkn nogpobHee.
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Bo3amoxHocTtu Intel Thread Checker. Buabi olLnooK...

O NOHKU pgaHHbIX

Heckonbko noTtokoB paboTatoT ¢ pa3gensemMbiMn JaHHBIMU N KOHEYHbIN
pe3ynbTaT 3aBUCUT OT COOTHOLLEHUS CKOPOCTEN MOTOKOB.

Q Mpumep

[lepBblN NOTOK BLIMNOMHAET Hag oOWen nepeMeHHOW X onepauuto
x = x + 3. Bropon notok — onepaunto x = x + 5.
[laHHaa onepauusa dakTnydeckn pasdusae

__________ TCA Ha TPpuU OTAENIbHbIX
nogonepaunn. CHNTaTb X U3 NaMAT, YBEJIUHNTDL X, 3arimCatb X B NMNaMATb.

B 3aBumcumMocTM OT B3auMMHOro nopsigka BbINOSIHEHUS MOTOKaMMU
nogonepaunn pmHanbHoOEe 3Ha4YeHNE NEPEMEHHON X MOXET ObITb bonbLUe
ncxogHoro Ha 3, 5 unu 8.
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Bo3amoxHocTtu Intel Thread Checker. Buabi olLnooK...

Q Tynuku

B3anmHas G6noknpoBKka MOTOKOB, OXWAAKLWWUX HACTYNIEeHUWe HEKOTOPOro
coObITUSA ANs NPOAOIMKEHNS PaboThl.

TUNUYHBIK NPUMEP TynuKa: HYNEeBOW MOTOK 3aHAN AN MCNOoSib30BaHUS
pecypc 1 U oXxmgaeT npenocTaBrieHUs eMy pecypca 2; nepBbi MOTOK
3aHAN pecypc 2 1 oXxXnagaeT npeaocTtasneHna emy pecypcea 1.
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Bo3amoxHocTtu Intel Thread Checker. Buabi olLnooK...

O NMoTOKU B COCTOSAHUM oXXnaaHumA
OQHO M3 COCTOSIHUIA NMOTOKa B MHOro3aga4How onepauuvoHHOW cucteme —
oXugaHue.

[loTOK nepexoauT B Hero, korga Ans NpoaoiKeHUs BbIMNONHEHUS emy
TpebyeTcs HacTynneHne HEKOTOPOro BHELLUHErO COObITUS.

Ecnn npebbiBaHMe MoTOKa B 9TOM COCTOSIHUW MPOAOIMKAETCH CIULLKOM
gonro, ITC panopTtyeTt 06 ownbke Tuna stalled thread.

NHTepBan BpeMeHU, NnOo WUCTEeYEeHUN KOTOPOro BblOAETCA [OdaHHas
aunarHocTuka, MoXeT ObITb 3aaaH B HacTpomnkax ITC.
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Bo3amoxHocTtu Intel Thread Checker. Buabl owwinbéok

Q lNoTepsiHHbIE CUrHanNbI

BosHukaoT, Kkorga noOTOK OXuaaeT HacTynneHne HEKOTOpPOoro cobbiTus,
npou3oLleallero npexae, Yem noTok NpuLlen B COCTOSIHUE TOTOBHOCTU K
ero npuemy n obpaboTke. B pe3ynbTate NOTOK HUKOr4a He CMOXET BbINTU
N3 COCTOAHMA OXUOAHUS.

O 3abpoLleHHble 3aMKU

BosHukaloT B cuTyauum, Korga MOTOK 3axBaTuil HEKOTOPbIN pecypc
(KPUTUYECKYHO CEKLNIO, MbIOTEKC) N BbIN CHAT C BbIMNOSIHEHMA MO TOW UK
NHOW npuumnHe. B pesynbtaTe pecypc He MOXeT bbiTb ocBObOXaeH. Ecnun
OH TpebyeTca ApyroMmy NOTOKY, 3TO NpMBeaeT K 6ECKOHEYHOMY OXUAAHMUIO.
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NMpuHumn coopa nHcpopmaynmn

A MHcTpymMeHTauua Kkoga
— BCTaBKa obpallieHun Kk bmnbrnmnoteke 3annucum U aHanmsa WUCMNONHEHUS
Koaa
(1) momkHa BObITb BbIKMIOYEHA ONTUMU3AUNS

Q KoHTponupyeTtcqd
— [OCTyn K NnamsaTtu
— orepauum CUHXpPOHU3aummn
— ornepauum co3gaHna NOTOKOB
(') HencnonHsseMble y4acTKM He NPOBEPSOTCS
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[loarotoBKa nporpamMmbl Ana aHanusa

O Wcnonb3oBaHue otnaavuka Intel Thread Checker Bo3MoXHO
B ABYX peXunmax.

— OMHapHast UHCTpYMeHTaums nporpamMmbl (OCyLLECTBIISIETCA
aBTOMaTU4YeCKM B MOMEHT 3anycka Activity)

— KOMMUAATOPHAA MHCTPYMEHTaUUs nporpamMmbl (HEO6X0AMMO yKa3aTb
Kntod komnunatopa /Qtcheck)

a Cbopka npunoxeHusa anst pabotsl ¢ ITC npeanonaraeT
YCTAHOBKY crneaylowmnx onuun npoekta (Unm HacTpoek B
make-dhanne):

— KOoMMunsuua notoko-6esonacHoro koga: -MTI[d], -MD[d]
— uncnonb3oBaHue debug onuun: -ZJi,l,7] —Od
— CBsA3bIBaHMeE C Krto4yom /fixed:no
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Co3paHue npoekTta B Intel Thread Checker

QO KomaHga meHio File->New Project
Q YkasaTtb ucrnonHsemoln pann (Launch an application)

0 Npn HeobxoaMMOCTU yKa3aTb apryMeHTbl KOMaHOHOW CTPOKU

Intel{R} Thread Checker Wizard z

T o _
w‘m [ Launch an application Host: <localhosts j

‘whorking directony

| .|

Command line arguments

¥l Update diagnoshcs while the Activity 12 running

Fiun the Achivity when done with the wizard

O Modify the default configuration when done with the wizard

Do a calibration run

Hint

Specify the application you want to analyze. Y'ou can either specify a scrpt which launches the application or the
executable module of the application. For a more detailed analysis, use an executable that has been instrumented
by the Intel® compiler via the “/Qtcheck” option on Windows™ ar the "tcheck' option an Linus.

If the analpsis will only exercize a subset of the modules in the application, you can reduce the instrumentation and

analysis time by doing a calibration run. The calibration run will enable an appropriate subset of the modules to be
chogen for analysis.

Back | Mext | Finish| Cancel| Help |

@
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C6op n aHanun3 gaHHbIX...

Q lNocne 3anycka B npoekte ITC akTMBHOCTU Ha4vnHaeTcs
MHCTPYMEHTaLNA UCMONHAEMOro MoAyns U NCNonb3yeMbIX UM
ANHAMUNYECKNX DNBNnoTek.

Q 3aTtem Moaynb 3anyckaeTcsa n Ha4YMHaeTCs NPouecc aHanumaa.
[To 3aBepweHun ITC dopmupyeT OKHO C MHJOpMaUUEN O
HaNAEeHHbIX OLLIMOKaX 1 NoAO3PUTENbHbLIX MECTaxX.

Q lMoBTOpPHbIN 3anycK (0ANH U3 3-X BapnaHTOB):

— BblbpaTb nyHKT MeHio Activity—Run.
— Haxartb FS.
— HaxaTb KHOMnKy P- Ha naHenu MHCTPYMEHTOB.
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C6op n aHanun3 gaHHbLIX...

= % 10 el -
S 11:42 P, 2008 Aug 21 [TC: soslarpraductiv o
=& TC: scalaiproductinteldebug exe (03:28,
(5% 0328 &M, 2006 Aug 23 (TC: scalarproductic Write - Wirite Memory write of MumThreads at "ompScalar.cpp™:63 conflicts
% 0333 4M, 2006 Aug 23 [TC: soslarproducti| |1 : Write 21 o AR 3 prior memory wrts of NunThreas ot 1 False -
¥ 02:39.4M, 2006 Aug 23 (TE: scalarproducti ompscalar cpp:63 (output dependance)
i @ 03:43 AM, 2008 Aug 23 (TC: scalarproductir Write -= Write Memory write of % at ::ompScalar‘cpp:::s‘I conflicts with a prior
{9 0347 AM, 2006 Aug 23 [TC: scalarproducti | | 3 datarace 0 ey it o o TomaScalar cpp'i6 (outpt t False -
@ 0353 AM, 2006 Aug 23 [TC: scalarproductic P ; . i h
0403 &M, 2006 Auig 23 [TC: scalarproducti R Mermory write of y at "ompScalar.cpp”:65 conflicts with a prior
& vg 23 (TC: scalarproctuctn) 4 e > e o memory write of v at "ompcalar . cpp's65 (outpUE 1 False -
dependence)
Write - = Read Memory read of x at "ompScalar.cpp™: 71 conflicts with a prior
! s data-race o memary wirie of % at "ompscalar.cpp'64 (fow dependencey 100 False .
| . Read - Write 0 Memory write of x at "ompScalar cpp':64 conflicts vith a prior | o Fal g
data-race memory read of % at "ompScalar,cppi71 (anti dependence) alse =
1 2 Write -> Read o Memory read of v at "ompScalar.cpp: 71 conflicts with a prior 100 Fal 8 _
datarace memory write of v at "ompScalar cpp":65 (flow dependence) alse 5
Read -> write Memory write of v at "ompScalar.cpp":65 conflicts with a prior =}
! 8 dataracs @ ot ity ot e st (aiependendey 100 Fase
OpentP -- The access at "ompScalar.cpp’:71 cannot be
2 9 SDE"MPt" cannat ’ private hacause it expects the value previously defined st 99 False
s privats “ompScalar.cppi7 1 in the serial execution
OpEnkP -- -
undefined in the OpentP -- undefined in the serial code {original program} at
3 10 serial code W "ompScalar.cpp”: 77 with "ompScalar.cpp”i 71 1 False
{original program) _
Opentp -
3 1 undefined in the W OpentP -- undefined in the serial code (original program) at i Falee
serial code “ompScalar.cpp: 77 with “ompScalar.cpp™S0
{original program) -
Thread kermination at "Main, cpp™ 50 - includes stack.
¢ 1= Teateminaion @) T 1, MB and use of 8, KB ! False
I R L
0 2 4 8 8
Mumber of occurences
I Unclassified Reemark
B Information Caution
Warning W Error
Filered
« | v || | Diagnostics | Stack Traces | Source Yiew
General gt
‘wied Aug 23 04:03:10 2006 Data Collection Ended |-\]
‘wied Aug 23 04:03:10 2008 The Activity took a tatal of 00:00:00. E |
“wied Aug 23 04:03:15 2006 Creating Data Matrix. Please Wait..
‘wed Aug 23 04:03:15 2005 Done loading data.
‘wed Aug 23 04:03:16 2006 Populating Yiew. Pleass Ywai...
‘wied Aug 23 04:03:16 2006 Done loading data. ()
v

For Help, press F1
: I
g Start

~ i

Vi untitled - Paint e YTunef
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C6op n aHann3 gaHHbIX

a

Mo KaXxgon gMarHOCTUKE MOXHO NoNy4YnTb MHOPMaLMIO:

HE® = [ B B [TC scalaproductinieidebug exe (03:23 M, 200+ | > o Ty o o&F

M

=5 ScalaProduct

= = 2

(% 11:42PM, 2006 Aug 21 [TC: scalarpraductic | | Location of the first thread that

Fource

&% TC: scalarproductinteldebug.exe (03:28 .| | was exscuting at the time the
R S Ll e e e ——

i

I AL e s o A o el g v
ScalarProductintelDebug.exe 59 L
tmainCRTStartup rank = owp get thread num{);
"crtexe.c'586 61 if (rank == 0)
[ScalarProductIntelDebug.exe, 0f !
EntryPoint NumThreads = omp_get_num threads():
"crbexe.c 402 ® = CreateVector(N):
[ScalarProduckIntelDebug. exe, Of| | v = CreateVector (N):
66 i
67 sun[rank] = 0:
62 #pracma omn for
v
(K[ zndaceess -] 3
Location of the second thread -~
that was executing 2t the time — SOUECE) [
the corflict occurred double Fy:
int i:
tack double sum all;
int rank, NumThreads:
double sum[100] ;
main
M. cpp" 57 #pragma omp parallel private (rank, sum)
ScalarProductIntelDebug.exe {
_tmainCRTStartup d nuni];
"crkexe.c' 586
[ScalarProductintelDebug. exe, Of {
EntryPaint NuwThreads = omp_get_mm threads () :
"crkexe.c' 402 ¥ = CreateVector (N);
[ScalarProductIntelDebug.exe, 0| | ¥ = CreateVector (N):
i
67 sum[rank] = 02
68 #pracma omp for
]
il » || | Diagnostics | Stack Traces  Source view
General L—|
“wied Aug 23 04:03:10 2006 Data Collzction Ended hl
‘Wwed Aug 23 04:03:10 2006 The Activity ok a total of 00:00:00.
‘wied Aug 23 04:03:15 2006 Creating D ata Matriz. Pleass wait..
‘whed Aug 23 04:03:15 2006 Done loading data.
“wed Aug 23 04:03:16 2006 Populating View. Please Wait...
“wed Aug 23 04:03:16 2006 Done loading data.

Far Help, press F1
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NMpumep ncnonbsoBaHun ITC. OnucaHme npumepa

Q lNMpumep n3 noctaskm ITC.

Q Co3gaeT 4 noTOKa, KaXablM W3 KOTOPLIX YyBenuMymBaeT
3HayeHune obuwen rnobaneHonm nepemeHHon globalX wu
MCMONb3YeT KPUTUYECKYID CeKUuUio Ongd CUHXPOHU3auun
OOCTYyna K HeW.

Q HecmoTpaA Ha HanuynMe KPUTUYECKOM CceKkuuu, B Koae
COOEepPXUTCA KOHMNUKT poctyna (FOHKM [AaHHbIX). Hawm
NpeacTouT ero 0bHapyXuTb, BbIACHUTb MPUYNHY U UCNPaBUTb
cUTyauumio.
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NMpumep ncnonbsoBaHusn ITC. N3yyeHue npumepa...

a dawnn DataRaces.c

int globalX = 0;
DWORD WINAPI increment (void *argq)

{
CRITICAL_SECTION cs;
InttializeCriticalSection (&cs);
EnterCriticalSection (&cs);

globalX++;

LeaveCriticalSection (&cs);
DeleteCriticalSection (&cs);
return O;

+

l !’NN
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NMpumep ncnonbsoBaHusn ITC. N3yyeHue npumepa...

O 3anyctym npumep Ha BbINOSHEHME.

et CAWINDOWSsystem32icmd .exe

Press any key to continue . . .

d Pe3yanaT BbIMMAOUT NPaBUJ1bHbIM.

l g’NN
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NMpumep ncnonbsoBaHusn ITC. N3yyeHue npumepa...

Q M3ameHuM HemMHoro kopd. [lycTb KaXablh NOTOK yBenuymBaeTt
3HayeHne nepemeHHon globalX He oguH pas3, a
MHOIOKpaTHO.

DWORD WINAPI 1ncrement (void *arg)
{

int 1;
CRITICAL_SECTION cs;
InitializeCriticalSection (&cs);
for (i = 0; 1 < 10000; i++)
{
EnterCriticalSection (&cs);
globalX++;
LeaveCriticalSection (&cs);
}
DeleteCriticalSection (&cs);
return O;

}

l !’NN
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NMpumep ncnonbsoBaHusn ITC. N3yyeHue npumepa...

Q Pes3ynbtat pabotbl  (MpU  pasHbIX  3anyckax  MOXeT
oTnM4yaTbCcs):

ot CIWINDOWSisystem32icmd .exe

= 39922

Press any key to continue . . .

FTOHKU OAHHDbIX!

l g’NN
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NMpumep ncnonbsosaHus ITC.
[MoarotoBka nporpamMmmbl Ang aHanusa...

1. BepHuTe Koo npumepa K UCXOQHOMY COCTOSHMUIO.

2. KoHBepTUpynTe NPOEKT Ansl NCNOSIb30BaHNSA KOMMUIATOPA
Intel® C++ Compiler. B okHe Solution Explorer Bbibepute
doann NpoeKkTa, WenkHUTE npaBon KHOMKOW MbILLUU U B
KOHTEKCTHOM MEHI0 BbinonHute komaHay Convert to use
Intel® C++ Project System.

3. B meHio Project Bbibepute nyHKT Properties, B
NosBUBLLEMCS OKHE HACTPOEK MNpoekTa B AepeBe creBa
BblibepuTe y3en Configuration
Properties—>C/C++—General. B oTkpbIBLLENCS Tabnuue
crnpaBa yoeautecb, 4ToO 3HadeHue nosns Debug Information
Format pasHo Program Database (/Zi).
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NMpumep ncnonbsosaHus ITC.
[MoarotoBka nporpamMmmbl Ang aHanusa...

4. B pepeBe cneea Bblbepute y3en Configuration
Properties—C/C++—-0Optimization. B OTKPbIBLUEWUCH
Tabnuue cnpaBa ybegutecb, 4YTO 3HA4YeHMe rong
Optimization pasHo Disabled(/Od).

5. B npepeBe cneBa Buibepute y3en Configuration
Properties—~C/C++—-Code Generation. B oTkpbiBWweNncsa
Tabnuue cnpaBa ybeamtecb, YTO 3HayeHme nond Runtime
library YCTaHOBJIEHO B
Multi-threaded Debug DLL (/MD).
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NMpumep ncnonbsosaHus ITC.
[NloagroToBka nporpamMmmbl And aHanu3sa

6. B npepeBe cneBa Buibepute y3en Configuration
Properties—Linker-Command Line. Ybegutecb, 4TO
cbopka nporpamMmmbl BbINOSTHAETCSA C UCMOSIb30BaHNEM OMUUK
komnoHoBLwwwuKa [FIXED:NO.

7. YbeaomTtechb, YTO BKMOYEHA KOMMUIATOPHAA MHCTPYMEHTaLNS
koga. B pepeBe cneBa Bbibepute y3en Configuration
Properties—>C/C++—-Command Line. Yb6eautecb, 4TO B
none Additional Options yctaHOBMeH KoY KoMnuniaTopa
/Qtcheck.
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NMpumep ncnonbsosaHus ITC.
| CospaHune npoekta B ITC

1. 3anyctuTte Intel® Thread Checker. Hantn ero moxHo,
Hanpumep, no cneaywwemy nytu: Start—All
programs—Intel(R) Software Development
Tools—Intel(R) Thread Checker 3.0—Intel(R) Thread
Checker.

2. B oTkpbiBlEMCA OKHe HaxXmuTe Ha KHomnmKy New Project .

3. B okHe co3ganua npoekrta Bbibepute Intel® Thread
Checker Wizard n Haxxmute kHonky OK.

4. B okHe macTepa B none Launch an application ykaxute
NyTb K UCMONHAEMOMY dpaunny
C:\ITCLabs\DataRaces\Debug\DataRaces.exe.

5. Haxmunte kHonky Finish.
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NMpumep ncnonb3oBauusn ITC. AHanus...

Intel® Thread Checker - [Intel® Thread Checker - Activity: 10:02 PH, 2007 Hay 01 {TC: dataraces.exe}]

File Edit Yiew Activiey Configure Window Help O | = &
AHAEE @ & B 0] B & G |TC detwracesene (0314 P, 2007 May 1) v [ CERAN g 9 ||| &F
Tuning Browser x Severity distnbution @I
- ITC
Z. &% TC: dataraces.exe (09:14 PM, 2007 May Short Description | Severity Description Count Filtered
Wite > Pead Memary read of giobal at "DataRaces.c™31 conflicts with a
4 rtl e -2 Nea prior memary wite of global< at "D ataFaces.c' 31 [flow False &
aarace dependence) g
Wite > Wit Memary wite of global? at "DataR aces.c™ 31 conflicts with a _S
1 3 4 rtl £ e pricr memary wiite of global< at "DataRaces.c' 31 [output 3 Falze ‘g
alatace dependence] <
2 4 Thread termination ;T;z:ﬁol:[g?lqa“hﬁg ELdDquEf EEEBC t51 - inchudes stack 1 Falzz o
. Thread termination at "DataRaces.c57 - includes stack
3 5 Thread termiration allocation of 1, MB and uge of 4, KB 1 Fale
; - L Thread temination at "DataFaces.c 51 - inclides stack. ; .
¢ & Thread termination allocation of 1, MB and use of 4, KB 1 False
ST Thewmoin @ [RimmaDiisessme g, IREERE I AR
- Thread termination at "DataRaces.c42 - includes stack Humber of occurences
B B Thiead termination allocation of 1, MB and uge of 8, KB 1 Fale
I Unclassified Remark
0 Information Caution
‘Warning 0 Error
Filtered
1 | | v || | Diagrostics | Stack Traces MJ
Tue May 01 22:02:03 2007 Mo diagnostics reported yet, Please watt as analysis can significantly inciease n time [A]
Tue May 01 22:02:03 2007 Data Collection Ended
Tue bay 01 22:02:04 2007 The Activity took a total of 00:00:00.
Tue May 01 22:02:04 2007 Creating Data batix. Pleage Wait...
Tue May 01 22:02:04 2007 Populating Yiew. Please Wai... 3
Tue May 01 22:02:05 2007 Done loading data. =
b4
Far Help, press F1
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NMpumep ncnonb3oBauusn ITC. AHanus...

O

ITC Hawen B npeanoXeHHOM KoAe 3 OLLMOKW.

[Mpn Onwkanwem pacCMOTPEHUU BUOHO, YTO BCE OHMU
yKa3blBalOT Ha ogHy U Ty e nepemeHHyto globalX.

KpaTkne KOMMEHTapum K AOuarHOCTUKaM MnoKasblBaloT, YTO
ITC ykaszan BCe BO3MOXHble KOMOMHaAUMM HEBEPHOIO

obpauleHmna k nepemeHHon globalX.
— Korga nepsbiv NOTOK B HEE NULLET, @ BTOPOU YMTaET.

— Korga nepBbiv YMTaET, BTOPOU NULLET.

— W, HakoHel, korga oba nuLyT.

HecmoTpss Ha TO, 4YTO peanbHO paboTtano 4 noTokKa,
O4YeBUAHO, 4YTO AnNd OEeMOHCTpauun OLWMOKM [O0CTaTOYHO
oByx. UmeHHo Tak ITC Bcerja ®M KOMMEHTUPYET TOHKU

OaHHbIX.
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NMpumep ncnonb3oBauusn ITC. AHanus...

[Mlp Hanuumm otTnagodHon wuHgopmaumn ITC mMoxeT nokasaTb B
NCXOOHOM Kode MecTornosnioxeHne owmnbkn. Bbibepute nwobyio u3
HaMOEHHbIX OWWOOK W ABOWHBLIM LIENYKOM MO Hen nepengute K
NPOCMOTPY UCXOQHOro Koaa.

/" Intel® Thread Checker - [Intel® Thread Checker - Activity: 10:02 PM, 2007 May 01 (TC: dataraces.exe)]

Eile Edit Wiew Activity Configure Window Help
AE | & 2 3] B @ D [TC dataracesene (0914 FM. 2007 May01) | [ dh Ry

I =a ]

Tuning Browser

EnterCriticalfection (Los):
globalZ++:

LeaveCriticallection ([(Los) !

EnterCritical3ection (&o3):

LeaveCriticalfection (&os):
L

"DataFaces.c” 51
DataRaces.exe

Rz ] ||= "
Location of the second thread

Line [
that was executing at the time the| a ‘ Sourece

conflict accuned 6 InitializeCriticallectcion (&cs):

A/ for (i= 0: 1 < 10000: i++)
A
EnterCriticallection (&cs);

"DataRaces.c" 51 EEE Leavetriticaldection (&cs);
D ataRaces.exe 33 I

Tua May 0 22:02.03 2007 No diagnostics reported yel. Fleass wail as analysis can signifisantly increass run time

~

Tue May 01 22:02:03 2007 D ata Collection Ended b |

Tue May 01 22:02:04 2007 The Activity took a total of 00:00:00,

Tue May 01 22:02:04 2007 Creating D ata Matrix. Please Wait...

Tue May 01 22:02:04 2007 Populating View. Please 'Wail.. El

Tue May 01 22:02:05 2007 Done loading data. = |
v

For Help, press F1
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NMpumep ncnonbsosaHus ITC.
[MpnunHa n yctpaHeHue...

NMpuumHa:

[MlpoTnBOpeune ¢ Tem daktomMm, 4YTO obpalleHne MOTOKOB K
nepemeHHon globalX npoucxoanT BHYTPU KPUTUYECKOU

CEeKUUN, a roHKa AaHHbIX BCE PaBHO MMEETCAH, KaXyLLeeCA.

[MpobGnema B 4aHHOM CIlydae He B KPUTMYECKOM CEeKLUU, a B

O6'beKTe, Ha KOTOPOM OHa OCHOBaAHa
(CRITICAL_SECTION cs).

e ¥ B ¥ BN B

3HA4YNT, ABMNAETCA NoKanbHbIM AN KaXXgoro notoka. Korga

OANH NOTOK 3axXBaTblBa€T KPUTUHECKYHO CEKUWNKO, OH A€llaeT
9TO And CBOEro nokarbHOro obbekTa CS, K KOTOPOMY

OCTallbHbl€ NMOTOKN HE NMEKT OOCTYIAa.
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NMpumep ncnonbsosaHus ITC.
[MpnunHa n yctpaHeHue...

YcTpaHeHue:

QO WcnpasBunTtb cuTyaunto MOXHO HECKOSTIbKMMU criocobamm, HO B
NnobomM 13 HUX 0ObSBIIEHNE O0OBEKTA CS HY)XHO BbIHECTU U3

NOTOKOBOW PyHKUMM Increment, a wHUUManNuU3aymio

KPUTUYECKON CEKLMN N OCBODOXOEHME PecypcoB NOMECTUTb
B oyHKLUMIO main.
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NMpumep ncnonob3oBaHua ITC.
[MlpyunHa un yctpaHeHue

int globalX = 0O;
CRITICAL_SECTION cs;
DWORD WINAPI increment (void *arg)

EnterCriticalSection (&cs);

globalX++;
LeaveCriticalSection (&cs);
return O;
ks
int main (int argc, char *argv[])
{
HANDLE h[NTHREADS]; DWORD rc;
int 1;

printf ("'START\n");
InitializeCriticalSection (&cs);
for (i = 0; 1 < NTHREADS; i++)

h[1] = CreateThread (0O, O, increment, NULL, O, NULL);
+
rc = WartForMultipleObjects (NTHREADS, h, TRUE, INFINITE);
DeleteCriticalSection (&cs);
printf ("TOTAL = %d\n', globalX); printf ("'STOP\n"™);

l!ﬂh
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3aKknvyeHue

O HM gna Koro He CeKkpeT, HanuMyme WHCTPYMEHTOB [denaet
>XN3Hb NPOLLE.

Q lNepedpasmpyem: Hanndne Intel® Thread  Checker
CYLLLECTBEHHO CKpallMBaeT cypoBble OyaHW pa3paboTymka
MHOIOMOTOYHbIX MPOrpamm.
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Tembl 3agaHnn AnNs caMoOCTOATENbHOU pPaboThl

Q o npuBegeHHOMY BblLLE CLEHapUo N3y4ynTte npumeps! U3
noctasku ITC:

— Deadlock — npumep, nnmocTpupyowmnim TYNMKKU N, KOOMe TOro, cogepxaLinm
CUTYaLMIO TOHKM JaHHbIX MeXay rmaBHbIM N A0YEPHUMM NOTOKaAMMU

— HelloWorld — npumep, AeMOHCTPUPYOLWNK FOHKU JaHHbBIX NpU Nepeaaye
NHpopMaLMn B NOTOKOBbLIE OYHKLINU

@
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ABTOPCKUW KOMNJEKTUB

Q CeicoeB AnekcaHgp Bnagnmmnposiny
A Meepos Mocnd bopucosuny
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