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Race condition

int sum = 0;

ULONG RTFCNDCL thS1l( void *nContext ) {

int is;
while (TRUE) ;
is = sum;
is ++;
sum = is;

}

return 0;

ULONG RTFCNDCL thS2( void *nContext ) {

int is;
while (TRUE) ;
is = sum;
is ++;
sum = 1is;

}

return 0;
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Race condition

t sum = 0; int sum = 0;

RTFCNDCL thS1( void *nContext

ULONG RTFCNDCL thS1( void *nContext ) {
int is;
while (TRUE) ;
RtWaitForSignleObject (hMutex, INFINITE) ;

int

is = sum;
is ++;
sum = 1is;

return O; RtReleaseMutex (hMutex) ;

}

return O;
ULONG RTFCNDCL

int 1is;
while (T

*nContext ) { }

ULONG RTFCNDCL thS2( void *nContext ) {
int is;
while (TRUE) ;
RtWaitForSignleObject (hMutex, INFINITE) ;

is = sum;
return 0; is ++;
sum = 1is;

RtReleaseMutex (hMutex) ;
}

return 0;
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Producent - konzument

Producent vytvari data ke zpracovani a konzument je zpracovava.
Data jsou mezi producentem a konzumente predavana pres buffer
fixni délky. Je nutné zajistit:

1. Aby producent nevkladal dalsi data do plného bufferu.

2. Aby konzument necCetl data, kdyz je buffer prazdny.

Buffer

Producer —‘-\ Consumer

free place

free place
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Producent - konzument

int buffer[BUFFER SIZE];
int buffer count = 0;

ULONG RTFCNDCL Producer ( void *nContext ) {
int value;
while (TRUE) ;
value = GetValue():;

if (buffer count == BUFFER SIZE) RtWaitForSingleObject (hEventBufferEmpty, INFINITE);
buffer[buffer count] = value;

buffer count ++;

if (buffer count == 1) RtPulseEvent (hEventBufferContainData);

}

return O;

ULONG RTFCNDCL Consumer ( void *nContext ) {
int value;
while (TRUE) ;

if (buffer count == 0) RtWaitForSingleObject (hEventBufferContainData, INFINITE);
value = buffer[buffer count - 1];

buffer count --;

1f (buffer count == BUFFER SIZE - 1) RtPulseEvent (hEventBufferEmpty) :;

ProcessValue (value) ;

}

return 0;
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Producent - konzument

1 buffer [BUFFER SIZE];
int Pyffer count = 0;

ULONG RTFCNBCL Producer ( void *nContext ) {
int value;
while (TRUE) ;

value = GetVaue () ;

if (buffer countS\g= BUFFER SIZE) RtWaitForSingleObject (h@entBufferEmpty, INFINITE);
buffer[buffer counti~= value;

buffer count ++;

if (buffer count == 1) RtPwlseEvent (hEventBuffg#ContainData);

}

return O;

ULONG RTFCNDCL Consumer ( void *nContex {
int value;
while (TRUE) ;

if (buffer count == Q¥ RtWaitForSingleObject (hEventBw{ferContainData, INFINITE);
value = buffer[buffer count - 1];

buffer count —5#

if (buffer gfunt == BUFFER SIZE - 1) RtPulseEvent (hEventBufferlsgpty):;

ProcessValue (value) ;

}

retur 0,
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Semafory

Synchronizaéni objekt obsahujici vnitfni Citac, jenz se muze
nachazet v rozmezi <0, MAX>.

Pokud je stav CitaCe > 0 (minimalne jeden sdileny zdroj je k
dispozici), pak je semafor v signalnim stavu a libovolné viakno,
které na Ceka na semaforem chranény zdroj, muze byt
uvolnéno.

Je-li stav CitaCe roven 0 (zadné sdilené zdroje nejsou k
dispozici), pak je objekt v nesignalnim stavu a vlakna, ktera na
zdroj Cekaji jsou blokovana.

Vlakno, které je semaforem uvolnéno, automaticky snizi
hodnotu vnitfniho CitaCe semaforu o 1.

VIakno muze zvétsit hodnotu Citace semaforu o definovanou
hodnotu, ktera odpovida poctu sdilenych zdroju, které jsou k
dispozici. Hodnota CitaCe vsak nesmi prekrocCit hodnotu MAX.
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Semafory

int buffer [BUFFER SIZE];
int buffer count = 0;

ULONG RTFCNDCL Producer ( void *nContext ) {
int value;

while (TRUE) ;
value = GetValue (),
RtWaitForSingleObject (hSemaphoreFull, INFINITE);
buffer[buffer count] = value;

buffer count ++;
RtReleaseSemaphore (hSemaphoreEmpty, 1, NULL)
}

return 0;

ULONG RTFCNDCL Consumer ( void *nContext ) {
int value;
while (TRUE) ;
RtWaitForSingleObject (hSemaphoreEmpty, INFINITE) ;
value = buffer[buffer count - 1];
buffer count --;
ProcessValue (value) ;
RtReleaseSemaphore (hSemaphoreFull, 1, NULL)
}

return 0;




RTOS - VIl

Sdilena pamét

Sdilena pamét je objekt, ktery slouzi k IPC jak mezi RTSS procesy
navzajem, tak mezi RTSS procesy a Win32 aplikacemi.

Sdilena pamét je vzdy vytvorena v nestrankované pameéti a je
pristupna jako virtualni pamét daného procesu (ktery ji vytvoril
nebo otevrel).

JiZ vytvorena sdilena pamét je pristupna ostatnim procesum jejim
handlem, virtualni adresou zacCatku (pointer).
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Sdilena pamét

Aby mohl byt proces Uspé&sné ukonéen MUSI uzavfit vdechny své
handly na sdilenou pamét.

Pokud vSechny procesy uzaviou svoje handly na pfisluSsnou
pamét, tak je tato navracena do nestrankované paméeti jadra a
objekt sdilené paméti prestane existovat.

VlIakno kazdého procesu musi mit VLASTNI handle na sdilenou

pamét a vlastni pointer na jeji umisténi ve virtualnim prostoru
procesu.




