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0, 0,
) & % % Processes
|
7 ’ 0 1 n-2|n-1
17 age
Scheduler
1. Process blocks for input
1 2. Scheduler picks another process
3. Scheduler picks this process
Blocked 4. Input becomes available
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1 Processes
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& 6 Scheduler
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| File management —
Registers Pointer to text segment | UMASK mask 1. Hardware stacks program counter, etc.
Program counter Pointer to data segment | Root directory :
Program status word Pointer 1o bss segment | Working directory 2. Hardware loads new program counterfrolm interrupt vector.
Stack pointer Exit status File descriptors 3. Assembly language procedure saves registers.
Process state Signal status Effective uid 4. Assembly language procedure sets up new stack.
Time when process started | Process id Effective gid 5. C interrupt service runs (typically reads and buffers input).
CPU time used Parent process System call parameters L
Children’s CPU time Process group Various flag bits 6. Scheduler marlks wampg task as rgady.
Time of next alarm Real uid 7. Scheduler decides which process is to run next.
:\)/Iesj_age queulebPoimerS Effelﬁi\/de uid 8. C procedure returns to the assembly code.
ending signal bits eal gi
Process id Effective gid 9. Assembly language procedure starts up new current process.
Various flag bits Bit maps for signals
Various flag bits Cc2 ! ! &
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— #define N5

(

/* number of philosophers */

void philosopher(int i)

/* i: philosopher number, from 0 to 4 */

void philosopher(int i) /* i: philosopher number, from 0 to 4 =/ &
&
while (TRUE) {
think(); /* philosopher is thinking */ &
take_fork(i); /* take left fork */
take_fork((i+1) % N); [+ take right fork; % is modulo operator */ 0 <
eat(); /* yum-yum, spaghetti */
put_fork(i); /* put left fork back on the table */
put_fork((i+1) % N); /* put right fork back on the table */
}
}
(
5 ) n n
#define N 5 /* number of philosophers */

I &
I &
" :
1&
" &
&

while (TRUE) £/ "y + &
think(); /* philosopher is thinking */
take_fork(i); /* take left fork */
take_fork((i+1) % N); /* take right fork; % is modulo operator */
eat(); /* yum-yum, spaghetti */
put_fork(i); /* put left fork back on the table =/
put_fork((i+1) % N); /* put right fork back on the table */ Sl 1 &
) L
) 39 1 14
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& n & n
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void take_forks(int i)

/% i: philosopher number, from 0 to N-1 */

5

void put forks(i)
{

down(&mutex);
state[i] = THINKING;
test(LEFT);
test(RIGHT);
up(&mutex);

void test(i)

/* it philosopher number, from 0 to N-1 */

/% enter critical region */

/* philosopher has finished eating */
/* see if left neighbor can now eat */
/* see if right neighbor can now eat */
/* exit critical region */

/* iz philosopher number, from 0 to N-1 %/

if (state[i] == HUNGRY 8& state[LEFT] != EATING && state[RIGHT] '= EATING) {

down(&mutex); /* enter critical region */ _ .
state[i] = HUNGRY; /* record fact that philosopher i is hungry */ E‘;EEEI]} EATING;
test(i); /* try to acquire 2 forks */ ’
up(&mutex); /* exit critical region */ }
down(&slil); /* block if forks were not acquired */
b
9 CA7) & & & 7
2@ 2
) n n
typedef int semaphore; /+ use your imagination */
semaphore mutex = 1; /* controls access to 'rc’ */
| semaphore db = 1; /* controls access to the database */
79 1 intrc =0; /* # of processes reading or wanting to */
F! void reader(void)
- while /* repeat forever */
, hil RUE peat f
o down{&mutex); /* get exclusive access to 'rc’ =/
% rc=rc+1; /* one reader more now */
| _ if (rc == 1) down(&db);  /* if this is the first reader ... */
” N N 56 7 up(&mutex); /* release exclusive access to rc’ */
56 ! 1 read_data_base(); /# access the data */
i ) down(&mutex); /* get exclusive access to 'rc’ =/
% rc=rc—1; /* one reader fewer now */
0/ 0/ (004 0/4— 0, | if (rc == 0) up(&db); /* if this is the last reader ... */
A% A)( %2%3% % : up(&mutex); /* release exclusive access to ’rc’ */
use data read(); /* noncritical region *
% d d() I /

2(




9

c@r)

22

&

% 10'

10



