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struct proc {
struct vspace vspace;
charx kstack;
enum procstate state; St
int pid; &l
struct proc *parent;
struct trap_frame xtf;
struct context *context;
void *chan;
int killed;

e xaf‘eS“MO char name[16];
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// Force process to give up CPU on clock tick.

// If interrupts were on while locks held, would need to check nlock.

if (myproc() && myproc()->state == RUNNING &&
tf->trapno == TRAP_IRQ® + IRQ_TIMER)
yield();

// Give up the CPU for one scheduling round.
> void yield(void) {
acquire(&ptable.lock); // DOC: yieldlock

myproc()->state = RUNNABLE; )0&143 eﬁzvug

sched();
release(&ptable.lock);
}

) void sched(void) {
int intena;

if (!holding(&ptable.lock))
panic("sched ptable.lock");

if (mycpu()->ncli != 1) {
cprintf("pid : %d\n", myproc()->pid);
cprintf("ncli : %d\n", mycpu()->ncli);
cprintf("intena : %d\n", mycpu()->intena);

panic("sched locks");
}
if (myproc()->state == RUNNING)

panic("sched running");
if (readeflags() & FLAGS_IF) lﬁa
panic("sched interruptible");
intena = mycpu()->intena; f;l \
swtch(&myproc () ->context, mycpu()->scheduler); M\,JW

mycpu()->intena = intena;

void scheduler(void) {

struct proc *p;

for (5;) {
// Enable interrupts on this processor.
stiQ);

// Loop over process table looking for process to run.

acquire(&ptable.lock);

for (p = ptable.proc; p < &ptable.proc[NPROC]; p++) {
if (p->state != RUNNABLE) 14)9 ‘
continue; IL ﬁ' F’ ° 6“)

// Switch to chosen process. It is the process's Job

// to release ptable.lock and then reacquire it

// before jumping back to us.
mycpu()->proc = p;

vspaceinstall(p);

p->state = RUNNING;

swtch(&mycpu() ->scheduler, p->context);
vspaceinstallkern();

// Process is done running for now.

‘,,aw

// It should have changed its p->state before coming back.

mycpu()->proc = 0;



.globl swtch §vu+zé_‘f5
swtch:
push %rbp ) ﬂﬂ{y need, 4 Sone CM@& Saned ifis.
push %rbx
push %rill
push %rl2
push %ril3
push %rl4
push %rilS

mov %rsp, (%rdi)
mov %rsi, %rsp

pop %rilS
pop %rl4
pop %rl3
pop %ril2
pop %rll
pop %rbx
pop %rbp

ret
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Thieads  Execoion

Programmer’s Possible Possible Possible
View Execution Execution Execution
#1 #2 #3
X =x+ 1; X =X+ 1; X =x+ 1; X =x+1;
y =y + Xx; y =Sy 4+ X, .. y =y + Xx;
zZ =X + 5y; z =X + 5y; Thread is suspended. ...............
. VM{?]LX Komer thread(s) run. Thread is suspended.
/n@ dwﬁc Thread is resumed. Other thread(s) run.
............... Thread is resumed.
y=y+Xx; \
z =X + 5y; z =x + 5y;

timey IMempt

Thread 1

Thread 2 a :|

Thread 3 :| |:
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int global_x = 0;

voidx thread_func() {

global_x++; {Y fot M’OWMU

return NULL; (gdb) disas /m thread_func
Dump of assembler code for function thread_func:
* thread_func()

6

int main() {
pthread_t tidl, tid2; 7

pthread_create(&tidl, NULL,K;
pthread_create(&tid2, NULL,

pthread_join(tidl, NULL);
pthread_join(tid2, NULL);

printf("global_x: %d\n", global_x);

return 0;

global_x++;

NULL;

<+0>:
<+4>:
<+5>:

<+8>:
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# 0x4014 <global x>

# 0x4014 <global x>
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int global_x = 0;
pthread_t tids[100];

void* thread_func() {
global_x++;
return NULL;

}

int main() {
for (int i=0; i<100; i++) {
pthread_create(&tids[i], NULL, thread_func, NULL);

}
printf("global_x: %d\n", global_x);

for (int i=@; i<100; i++) {
pthread_join(tids[i], NULL);

}
printf("global_x: %d\n", global_x);

return 0;




int global_x

voidx thread_func() {
for (int i=0; i<100; i++) {
global_x++;
}
return NULL;
}

int main() {
pthread_t tidl, tid2;

pthread_create(&tidl, NULL, thread_func, NULL);
pthread_create(&tid2, NULL, thread_func, NULL);

pthread_join(tidl, NULL);
pthread_join(tid2, NULL);

printf("global_x: %d\n", global_x);

return 0;




