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Research on Thread Synchronization and Mutual Exclusion Based on C
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Abstract: This paper puts forward the problem of thread synchronization and mutual exclusion based on C, analyzes and solves

the relevant problems in this paper, clearly lists the analysis ideas and algorithm process, and simulates the problem of thread

synchronization and mutual exclusion through code and pseudo code.
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sem_t bridge;
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void *left _car()

{
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srand((unsigned)time(NULL)*10);// 4 T By 11 B HIL %L
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countl=rand()%20;// 4% H & 0-20 FPEEAL™= 4 1Y

—
printf(" 4 %d #F Ui £ \n" countl);
while(1)
{
P(&bridge);// 155 FAFABR
if(count1>0)
{
printf(" A2 3 4 %d i By -
" countl);
V(&bridge):// L5 T
printf(" ¢ 31 4255 %d i M 45
\n",countl);
countl--;
b
else
{
V(&bridge);// B EHALRR
break;
}
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#define WAITING 0 // EFIRTS
#define WALKING 1 // F1iRIR 2
#define STOPPING 2 // {2 IRZS
#define OVER 3 /] BERCIRES

int state[4]=1{0};//state[0] i€ 5% ZE 0 E R AIRAS . state[1]
WRABEWRIRE, state[2] 10 F 22 047 AR,
state[3] E5#AT AT APPIRES
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while(1)
{
P(&bridge);// 13 3|_LAFALBR
WARIRAS A WAITING ;
AR WALKING
FuK /i
if(state[ 1]==WALKING&&state[3]==WALKING)
T R A NP RS O 5 1R RS
P(&SL);
YREEI M 5
IR, IRASUCH OVER;
V(&bridge);// B _EHALRR
}
I F AT AR R
while(1)
{
WARIRZS ) WAITING
PURIRAS SN WALKING
R
if(state[ 1 ][==WALKING&&state[3]==WAL
KING)
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RS 5
WS, RN OVER;
V(&SL);
else
RS 5

AHEEH, RAEZEH OVER;

}
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void *left _car()

{
while(1)
{
P(&bridge);/ 55 _FAF AR
state[0]=WAITING;// B £ IR 25 2y 55 Ff 4R
&, MER AR
printf("car_left waiting\n");
sleep(1);
go_to(0);// 1 PR AE FR B IRAE AT
car_left_wait();// 1% PRECHE AN N ERF_EATHE
ipoEEs
state[0]=OVER;// 1 BF4 i, BUARIRAS
printf("car_left over\n");
sleep(1);
V(&bridge);// e AR FIAL IR
¥
}
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void car_left wait()

{
int j;
for(j=1;j<11;j++)
{
n=j;
if(n+m==10||n-+m==11)// % 44 H| W7 = 75 %
(G

state[0]=STOPPING;
printf("car_left is stopping\n");
P(&SL);// $h4T P #:1E, %Lk
Pk
}
printf("car_left is walking %d\n",n);// % H
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}
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void *right peo()
{

while(1)

{

state[2]=WAITING; // Bt A48 IR 45 0 &5 F5 1R
&, e L
printf("peo_right waiting\n");

sleep(1);

go_to(2); // % EREAE R RIS AT
HEIRZS

peo_right_wait();// % PRECR S N AERE AT
LIl poREs
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sleep(1);

¥
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void peo_right wait()
{
int j;
for(j=1;j<113j++)
{
m=j;
printf("peo_right is walking %d\n",m);
if(n+m==13&&state[0]==STOPPING)// #|
W S IZIAT V
V(&SL);
sleep(1);
}
m=-1;
state[2][=OVER;
printf("peo_right over\n");
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2 is walking
0 is walking
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