[TapannenbHble NOTOKK

Windows Threads

[MoTokn MS Windows
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C NOTOKaMH
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« OpraHunsauusi B3aMMoaencTBUst MOTOKOB —
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Co3gaHue noToka

 Win32
 CreateThread

HANDLE Thread;

Thread = CreateThread (NULL, O,
ThreadProc,
(LPVOID) &GlobalVar, 0, NULL);

CreateThread

Co3aaeT NOTOK B BUPTYyarnbHOM afpecHOM
NPOCTPaHCTBE Bbl3blBaOLLErO Nnpouecca

HANDLE WINAPI CreateThread (
in opt LPSECURITY ATTRIBUTES

TpThreadAttributes,

__in SIZE T dwStackSize,

__in LPTHREAD START ROUTINE lpStartAddress,
__in opt LPVOID lpParameter,

__in DWORD dwCreationFlags,

out_opt LPDWORD lpThreadId
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#include <windows.h>
#include <stdio.h>

void WINAPX ThreadProc ()
{

printf ("Hello from Thread!'\n");
while (1) ;
}

void main ()
{
HANDLE Thread;
Thread = CreateThread (0,

printf ("Hello from process!'!\n"
getchar() ;

Hello from processt
Hello from Thread!
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#include <windows.h>
#include <stdio.h>

void WINAPI ThreadProc()

{

printf ("Hello from Thread!'\n");

}

void main ()

{
HANDLE Thread;
Thread = CreateThread (0, O,
(LPTHREAD START ROUTINE) ThreadProc, 0, 0, 0);
printf ("Hello from process!\n") ;
getchar() ;

}

Hello from process!

Hello from Thread?
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NaHHbIM

pacyeTax

Data Race

["OHKK, COpEBHOBaHME NO OOCTYNYy K

I'IapanneanbM AOCTYN BbIHUCITNTESIbHbIX
NOTOKOB K rrnodarnbHbIM nepeMeHHbIM

HapyLeHne «LuenoCTHOCTU AaHHbIX»
[MosiBNeHne cny4yanHom omnbkn B

[TapannensHoe cymmupoBaHue
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UteHune-3anuck pernctpbl-O3Y
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#include <windows.h>
#include <stdio.h>

#define NTh 200

#define Ns 10000000

int S = 0;

void WINAPI ThreadProc () {
for (int i=0; i<Ns; i++)
S=8+1; }

void main () {
HANDLE Thread [NTh];
for (int i=0; i < NTh; i++)
Thread [i] = CreateThread (0, O,
(LPTHREAD START ROUTINE) ThreadProc, 0, 0, 0);
WaitForMultipleObjects (NTh,Thread, TRUE, INFINITE) ;
printf ("Ns*NTh = %d\n S = %d\nError =
%d\n" ,Ns*NTh,S,Ns*NTh-S) ;
getchar(); }

WaitForMultipleObjects

OxngaHue 3aBepLUeHnst paboThbl BCeX
MOTOKOB

WaitForMultipleObjects (NTh,
TRUE , INFINITE)
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#define NTh 200
#define Ns 10000000
int S = 0;

printf ("Ns*NTh = %d\n S = $d\nError
= %d\n",Ns*NTh,S,Ns*NTh-S) ;

" W:\VS1\s4\Release\s4.exe [~ W:\VS1\s4\Release\s4.exe

NsxNTh = 2000000000 NsxNTh = 2000000000
s 1980000000 3 2000000000

Error = 20000000 Error = 0

[~ W:\V¥51\s4\Release\s4.exe [~ W:\VS1\s4\Release\s4.exe
NsxNTh = 2000000000 NexNTh = 2000000000

$ = 1930000000 S ; 1990000000
Error = 70000000 Error = 10000000

Kputnyeckasa cekumga

« YacTb nporpamMMHOro koga napannesnbHoun
nporpamMmbl, BbINOMNHAeMas
nocnenoBaTesnbHO

« Korga oanvH NOTOK HAYMHAET BbINOMHATb
KPUTUYECKYIO CEeKLUIO, OCTarbHbIe NOTOKU
MOTYT BbINOMHATL Apyriue onepawum, HO
He MOryT napannesibHO BOWTU B CBOO
KPUTUYECKYIO CEKLINIO
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Kputnyeckasa cekumga

Thread 1 Thread 2 Thread 3
Run Run l Run
| oceser Y war P wae
T o Tors T
1 rRe [ re | critser

// O6msiEnsieM rTo6anbHYK NnepeMeHHyK CS
CRITICAL_SECTION Cs;
void main ()
{
// MHMIManusupyeM KPUTUYECKYI CEKLIMIO
InitializeCriticalSection (&CS) ;

// YBbansieM KpUTUUYECKYI CEeKLMIO
DeleteCriticalSection (&CS)

}
DWORD WINAPI ThreadProc( LPVOID lpParameter )

{

// BxoouM B KPUTUUECKYH CEKLMIO
EnterCriticalSection (&CS) ;

// BHXOAMM M3 KPUTUUYECKON CeKLMUM
LeaveCriticalSection (&CS) ;
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#include <windows.h>

#include <stdio.h>

#define NTh 20

#define Ns 1000000

int S = 0;

CRITICAL_SECTION Cs;

void WINAPI ThreadProc()

{

for (int i=0; i<Ns; i++)

{

EnterCriticalSection (&CS) ;
S =8+ 1;
LeaveCriticalSection (&CS) ;

void main ()

{

HANDLE Thread [NTh];

InitializeCriticalSection (&CS) ;

for (int i=0; i < NTh; i++)

Thread [i] = CreateThread (0, O,
(LPTHREAD START ROUTINE) ThreadProc, 0, 0, 0);

WaitForMultipleObjects (NTh,Thread, TRUE, INFINITE) ;

DeleteCriticalSection (&CS) ;

printf ("Ns*NTh = %d\n S = %d\nError =
2%d\n" ,Ns*NTh,S,Ns*NTh-S) ;
getchar() ;

}
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