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An improved mechanism for process synchronization and

mutual exclusion

LUO Mei
( Department of Computer Science, Tianjin University of Technology and Education,
Tianjin 300222, China)

Abstract: The method of realizing a common type of process’ s mutual exclusion by using standard semaphore
is given. An improved mechanism-tagged semaphore-is introduced based on the analysis of standard sema-
phore’ s shortcomings. Tagged semaphore’s design, definition and application in realizing process’ s synchroni-
zation and mutual exclusion are discussed in detail. The examples show that tagged semaphore is more efficient
than standard semaphore.
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XF— A5 5 i s I45AF Signal (s) & X -
{s.count++;
if (s.count<=0) wakeup (s, s.queue) ;
}
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Semaphore mutexR={ 1, Null} , mutex={1, Null},
mutexN={N, Null} ;

int inCount=0, outCount=0, i=0; string inMgjor="",
outMajor="";

IR IR 27 0BG S0 T 3#E 2 Process i, i 72
Processi M 40T

Processii:

{Wait (mutexR) ;

if (inCount==0) {inMajor=[F]2# i F%& I ;
Wait ( mutex) ;

inCount++; Signal (mutexR) ;
Wait (mutexN) ;}
elseif (inMajor==[F]2% i &) {
inCount++; Signal (mutexR) ;
Wait (mutexN ) ;}
else{ outCount++; outMajor=[)2% i &l ;
Signal (mutexR) ; Wait (mutex) ;
inCount++; Wait (mutexN ) ;}

EAIERAN;

Wait (mutexR) ;

inCount--;

Signal ( mutexN) ;

if (inCount==0) {inMajor=outMajor; outMajor="";

for (i=1; i<=outCount; i++)
Signal (mutex) ; }
Signal (mutexR) ;

}
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Structure Tagged-Semaphore

{int count; //GEUE AT FHANEL, WIMEIZZE B IE A BN

string Tag; //1E fdf JHIZ 2 LI s FR A R TUAR 25, 3%
TR 430 0] F B AR 28

pointer_PCB_Tag queue; /4% £ ¢ 5 1) BHL 2 #E FE A
4, JEFE) PCB FIZSHUE 2 HHERA

}
HHp, pointer_PCB_Tag ()5 s 45+ 52 X -
Structure Pointer PCB{PCB pcb; /T f PCB Hihk
String tag; /2 fY 2R
}
XIPREZAT 5 s 44 TWait (s, tag) & X
{if (s.count==N) {s.count--; s.Tag=tag;}
elseif ( (s.count>0) & (s.Tag==tag) ) s.count--;
else block (s, tag, s.queue) ; //HFFEPHZE , HRAIpRL

}

XARAEAE S 1t s B #RAF TSignal (s) & U

{if (s.queue JE=5) {

if (s.count==N-1) /ZHBERRE— A HIZEE
5 ) R

{wakeup (s.queue) ; /M — A~ 5E 15 Y R I B L
25 /5 node

s. Tag=node. tag; /¥ s. Tag B~ Bl e i i JEF5 Y tag
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while( (s.count>0) & (s.queue F A R2 N s. Tag
HIERE) )

{wakeup (s.queue) ; s.count--;}

}
elseif ( (s.count>0) and (s.queue F A IR N s. Tag

R AR ) )
wakeup ( s.queue) ;

}

else s.count++;

}
23 MAMREESEXUHEER

FIIAR AR 5 RAR A S ek i A A ~J
(TR 1B s T i s 1P - 1 5 < B DR
X FEFE Process i, W K EFE Process i i
T

Tagged-Semaphore s={ N, """, Null} ;
Processii:

tag=major ; //¥ HARZ % B A=A
TWait (s, tag) ;

ERIERA;

TSignal (s) ;
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Semaphore Mutex={ 1, Null} , Full={0, Null} ;
Tagged-Semaphore Empty={ N, """, Null} ;
process Produceri
{7 —AHEE my NS B AWK
tag={H & m A5 /1 B
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{Wait (Full) ;
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