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int on_state_change(int cur_state, int nxt_state, struct proc *p) {
p->end = ticks;
switch(cur_state){
case RUNNING:{
p->running_time += p->end - p->start;
break;
}
case RUNNABLE:{
p->runable time += p->end - p->start;
break;

}
case SLEEPING:{

p->sleep_time += p->end - p->start;
break;

}

}
p->start = ticks;
return 0;

}
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o userinit



on_state_change(p->state, RUNNABLE, p);

o fork

on_state_change(np->state, RUNNABLE, np);

o exit

on_state_change(p->state, ZOMBIE, p);

o scheduler

on_state_change(p->state, RUNNING, p);

o yield

on_state_change(p->state, RUNNABLE, p);

o sleep

on_state_change(p->state, SLEEPING, p);

o wakeup

on_state_change(p->state, RUNNABLE, p);

o kill

on_state_change(p->state, RUNNABLE, p);

m/alEFwait_sched5waiteRERITIEEAREUER, FLttRFEEGwaitREFiREF
HRERINSHEO B AW TR



if(copyout(p->pagetable, (uint64)runable_time, (char*)&np->runable_time, sizeof(np-

>runable_time)) < 9){
release(&np->lock);
release(&p->lock);
return -1;

¥

if(copyout(p->pagetable,

>running_time)) < 0){
release(&np->lock);
release(&p->lock);
return -1;

¥

if(copyout(p->pagetable,

>sleep_time)) < 0){
release(&np->lock);
release(&p->lock);
return -1;

(uint64)running_time, (char*)&np->running_time, sizeof(np-

(uint64)sleep_time, (char*)&np->sleep time, sizeof(np-

C. sx/afEsysproc.cHRARINAN T EREL, LAMEsyscalliEFERIAT

1.

uint64 sys_wait_sched(void) {
uint64 runable_time, running_time, sleep_time;

if(argaddr(9, &runable time) < 0){

return -1;

}

if(argaddr(l, &running_time) < 0){

return -1;

}

if(argaddr(2, &sleep_time) < 0){

return -1;

}

return wait_sched((int*)runable_time, (int*)running_time, (int*)sleep_time);

1.2 LEEMRALER (FOGARRIEIERRS)

PID Runnable Time Running Time Sleep Time

4 56 ticks 91 ticks 12 ticks
5 53 ticks 103 ticks 12 ticks
8 55 ticks 101 ticks 12 ticks
6 58 ticks 99 ticks 12 ticks




PID Runnable Time Running Time Sleep Time

7 62 ticks 96 ticks 12 ticks
Average Turnaround Time: 166 ticks

hart 2 starting
hart 1 starting
init: starting sh

Runnable Time: 56 ticks |
Runnable Time: 53 ticks | Running Time: 103 ticks | Sleep Time: 12 ticks
Runnable Time: 55 ticks | Running Time: 101 ticks | Sleep Time: 12 ticks
I
I

Running Time: 91 ticks | Sleep Time: 12 ticks

Runnable Time: 58 ticks | Running Time: 99 ticks | Sleep Time: 12 ticks
Runnable Time: 62 ticks | Running Time: 96 ticks | Sleep Time: 12 ticks
Average Turnaround Time: 166 ticks
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a. B5csCset priorityRFEJEH

o B5cLset priority
o IEfhproc, SHFFEPidAUHTE
o FRENBIFIREM R, AR

int set_priority(int priority, int pid) {
struct proc* p;
for (p = proc; p < &proc[NPROC]; p++) {
acquire(&p->lock);
if (p->pid == pid) {
p->priority = priority;
release(&p->lock);
return 0;

}
release(&p->lock);

}

return -1;

}

o M/EHMsys set priority, {EFsyscaliFRE, HEFREZFIBarginttREGREHEMN
ApidFOpriority?Af5iEFset priorityBla]



uinte4 sys_set_priority(void) {
int pid, priority;

if(argint (9, &priority) < 0){

return -1;

}

if(priority < @ || priority > 3){
return -1;

}

if(argint(1, &pid) < 0){
return -1;

}

return set_priority(priority, pid);
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for(;;){

struct proc* max_p = 9;
int highest_priority = 4;

for (p = proc; p < &proc[NPROC]; p++) {

acquire(&p->lock);

if (p->state == RUNNABLE && p->priority < highest_priority) {
if(max_p !'= 0){

release(&max_p->lock);

¥
highest_priority = p->priority;
max_p = p;
found = 1;
continue;

}

release(&p->lock);



if(found == 1){
p = max_p;
TODO:
on_state change(p->state, RUNNING, p);

p->state = RUNNING;
c->proc = p;
swtch(&c->context, &p->context);

c->proc = 0;
release(&p->lock);
found = 0;

}else{
break;

1.2.2 SEREAIEEE SR

init: starting sh

$ priostat 5

Set priority © to PID 4

Set priority 1 to PID 5

Set priority 2 to PID 6

Set priority 3 to PID 7

Set priority © to PID 8

PID: 4 | Runnable Time: @ ticks | Running Time: 89 ticks | Sleep Time: 12 ticks
PID: 8 | Runnable Time: © ticks | Running Time: 91 ticks | Sleep Time: 12 ticks
PID: 5 | Runnable Time: 1 ticks | Running Time: 98 ticks | Sleep Time: 12 ticks
PID: | Runnable Time: 72 ticks | Running Time: 79 ticks | Sleep Time: 12 ticks
PID: 7 |

Runnable Time: 97 ticks | Running Time: 65 ticks | Sleep Time: 12 ticks
Average Turnaround Time: 130 ticks

PID Runnable Time Running Time Sleep Time

4 0 ticks 89 ticks 12 ticks
8 0 ticks 91 ticks 12 ticks
5 1 tick 98 ticks 12 ticks
6 72 ticks 79 ticks 12 ticks

7 97 ticks 65 ticks 12 ticks



Average Turnaround Time: 130 ticks
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