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enum procstate {

}i

// Empty space in PCB table. UNUSED entries should have NO resources.
UNUSED,

// This slot has been allocated with ‘allocproc’

EMBRYO,

// Sleeping, waiting for event (should not be scheduled).
SLEEPING,

// Ready to be scheduled (procs only scheduled when state is RUNNABLE) .
RUNNABLE,

// Currently running.

RUNNING,

// Exited, waiting to be reaped.

ZOMBIE,

// Per—-process state LPC%\

struct proc {

}s;

struct vspace vspace; // Virtual address space descriptor
char *kstack; // Kernel stack

enum procstate state; // Process state

int pid; // Process ID

struct trap_frame *tf; // Trap frame for current syscall
struct context *context; // swtch() here to run process

void *chan; // If non-zero, sleeping on chan
int killed; // If non-zero, have been killed
char name[l6]; // Process name (debugging)



proc.c

// proc.c
struct {

struct spinlock lock;

struct proc proc[NPROC];

} ptable;

// from proc.h
struct context {

uinte64_t
uintoe4_t
uinte64 t
uinto4d _t
uinto4d _t
uinto4d _t
uinto4d _t
uinto4d _t
}i

rl5;
rl4;
ril3;
rlz;
rll;
rbx;
rbp;
rip;
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preface.txt

.globl preface
preface:
call main
mov %rax, %$rdi
call exit
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cage 1 ot 1 eximple  (a "

#include <stdio.h>
#include <unistd.h>

int main() {

int child_pid = fork();

if (child_pid == 0) {
// I am the child
printf ("Child: pid = %d\n", getpid());
return O;

} else {
// I am the parent
printf ("Parent: child _pid = %d\n", child_pid);
return 0O;

fort, ()
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trapasm.txt

.globl alltraps

alltraps:

push %rlb5
push %rl4
push %rl3
push %rl2
push %rll
push %rl10
push %r9

push %r8

push %rdi
push %rsi
push Srbp
push %rdx
push %rcx
push %rbx
push %rax

mov 3rsp,
call trap

# ¢

Srdi
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.globl trapret

trapret:
pop Srax
pop Srbx
pPop Srcx
pop Srdx
pop Srbp
pop %rsi
pop Srdi
pop %r8
pop %r9
pop 5rl0
pop Srll
pop Srl2
pop %rl3
pop %rléd
pop %rlb
add $1o,
iretq

Srsp
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// trap.c
void trap(struct trap_frame *tf) ({
uint64_t addr;
if (tf->trapno == TRAP_SYSCALL) {
syscall();
return;

}

// Force process to give up CPU on clock tick.

if (myproc () && myproc()—->state == RUNNING &&
tf->trapno == TRAP_IRQO + IRQ_TIMER)
yield();
®
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// proc.c

void yield(void) {
acquire (&ptable.lock) ;
myproc () —>state = RUNNABLE;
sched(); @
release (&ptable.lock);

}

void sched(void) {
int intena;

intena = mycpu()->intena; o
swtch (&myproc () —>context, mycpu () ->scheduler) ; ‘L "'d; 1'5 0
@ycpu () —>intena = intena; '

}



swtch.txt

.globl swtch
swtch:

push %$rbp

push $%$rbx
push %rll
push %rl2
push %rl3
push %rl4
push %rl5

mov Srsp,
mov $%rsi,

pop %rl5 |
pop %rl4
pop %rl3
pop %rl2
pop %rll
pop %rbx

u‘

pop %Srbp _ |

ret

(srdi)
Trsp
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scheduler.txt Page 1 of 1

volid scheduler (void) {
struct proc *p;

for (;7) A
// Enable interrupts on this processor.
sti();

// Loop over process table looking for process to run.
acquire (&ptable.lock) ;
for (p = ptable.proc; p < &ptable.proc[NPROC]; p++) {

if (p—>state != RUNNARBLE)
continue;
// 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.
// It should have changed its p—->state before coming back.

mycpu () —>proc = 0;

}
release (&ptable.lock);

}
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