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Process P Process Q /
Step  Action Step  Action
P Request (D) dp Request (T)
P, Lock (D) qQ, Lock (T)
P, Request (T) Q> Request (D)
Ps Lock (T) s Lock (D)
Ps Perform function qs Perform function
Ps Unlock (D) ds Unlock (T)
Ps Unlock (T) ds Unlock (D) T OB A A
200KB

P1

Request 80 Kbytes;

Request 60 Kbytes;

P2

Request 70 Kbytes;

Request 80 Kbytes;
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P1
Receive (P2);

Send (P2, M1):

P2
Receive (P1);

Send (P1, M2);
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void process_ A(void) {

}

enter_region(&resource
enter_region(&resource
use_ both resources( );
leave region(&resource
leave region(&resource

void process_ B(void) {
enter_region(&resource
enter_region(&resource
use_both resources( );
leave region(&resource
leave region(&resource
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R ={R1, R2, ..., Rm}
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%%%%% Available

Max[i]
n: REHHERE Allocation([i]
3 Need[i]
m: SRRRBE Request][i]

Available: ARRAY[1..m] of integer;

Max:  ARRAY[1l..n,1..m] of integer;
Allocation: ARRAY[1..n,1..m] of integer;
Need: ARRAY[1l..n,1..m] of integer;
Request: ARRAY[1..n,1..m] of integer;



WITRAE

L PR H WIR B, RAPIT T I E:
(1) #Request[i] < Need[i], ¥ (2) ;
§)|_\IIJ, ﬁ%ﬁlﬁl;

(2) #Request[i] < Available, ¥ (3) ; P
BN, HFEER
(3) BRZXRASE T FEIK, NAH: O

Available = Available - Request[i]; oo

Allocation[i] = Allocation[i] + Request[i];

Need[i] = Need[i] - Request[i];
HRGFRESRZEN, W4 5E
HRATRERAREN, WIKEERRE, #HESF



WITRAE

R ITREHRE, B XEELEH:
Work: ARRAY[1..m] of integer;
Finish: ARRAY[1..n] of Boolean;

ZoMeE T
(1) Work = Available; (3) Work = Work + Allocation[i];
Finish = false; Finish[i] = true;
(2) F-3k & &4 09i: 3:(2)
a. Finish[i]==false; (8) &+ FrAi, Finish[i]==true,
b. Need[i]JsWork; N AALTRERS, FUA
PRRAE, W) | AATRERERS
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semaphore fork [5] = {1};
int i;

void philosopher (int i)

{

while (true) {
think();
P (fork[i]); ?: i ;b/iﬁ 7
P (fork [(i+1) mod 5]); ©O
eat();
V (fork [(i+1) mod 5]);
V (fork[i]);
3
3
void main()
{
parbegin (philosopher (0), philosopher (1),philosopher (2),
philosopher (3),philosopher (4));
3
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semaphore fork[5] = {1};
semaphore room = {4};
int i;

void philosopher (int i)

while (true) { /
think();
);

P (room
P (fork[i]); 00
P (fork [(i+1) mod 5]);

eat();

V (fork [(i+1) mod 5]);

V (fork[i]);

V (room);

£ % £Fen
e X AR
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3

void main()

parbegin ( philosopher (0), philosopher (1),philosopher (2),
philosopher(3),philosopher (4) );
}
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void philosopher[k=0 to 4]
/* the five philosopher clients */

{
while (true) {
<think>;
get_forks(k); /* client requests two forks via monitor */
<eat spaghetti>;
release_forks(k); /* client releases forks via the monitor */
3
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monitor dining_controller;

cond ForkReady[5];

boolean fork[5] = {true};

void get_forks(int pid)

{

int left = pid;

int right = (++pid) % 5;

/*grant the left fork*/

if (Ifork(left)
cwait(ForkReady[left]);

/* queue on condition variable */

fork(left) = false;

/*grant the right fork*/

if (Ifork(right)
cwait(ForkReady(right);

/* queue on condition variable */

fork(right) = false:

}

void release_forks(int pid)

{

int left = pid;

int right = (++pid) % 5;

/*release the left fork*/

if (empty(ForkReady[left])

/*no one is waiting for this fork */
fork(left) = true;

else /* awaken a process waiting on this

fork */
csignal(ForkReady[left]);

/*release the right fork*/

if (empty(ForkReady[right])

/*no one is waiting for this fork */
fork(right) = true;

else /* awaken a process waiting on this

fork */
csignal(ForkReady[right]);

3
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#define N 5

#define THINKING 0O 7@3’:&5&5&@’1, ey

d ﬁ;ﬁ%?\l}; "g‘%’ m&-’
#define HUNGRY 1 BA, AL—KkLHHRE
#define EATING 2 F, TNRE

#typedef int semaphore;
int state[N];

semaphore mutex=1;
semaphore s[N];
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void philosopher (int i) HEEF;
{ while (true) AAEEF;
{ P(&mutex)

o %, state[ i ] = THINKING;
= . test([i-1] % 5);
P(&mutex); test([i+1] % 5);
state[i] = HUNGRY; V(&mutex);
test(i); }
V(&mutex); } )
P(&s[i]); state[ i ] = THINKING;
£ EKT; b 50
EERT;

#HE;
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void test(int i)
{
if (state[ i ] == HUNGRY)
&& (state [(i-1) % 5] != EATING)
&& (state [(i+1) % 5] != EATING)
{
state[ i ] = EATING;
V(&s[i]);
}
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