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struct proc_struct {
enum proc_state state;
int pid;
int runs;
uintptr_t kstack;
volatile bool need_resched;
struct proc_struct *parent;
struct mm_struct *mm;
struct context context;
struct trapframe *tf;
uintptr_t cr3;
< Table(PDT)
uint32_t flags;
char name [PROC_NAME_LEN + 1];
list_entry_t list_link;
list_entry_t hash_link;

state %ﬁfiéﬁ’lk?’é, pid %Kﬁﬁiﬁ/} ID, runs f‘{]&ﬁié’j?fﬁﬁé} }}"ZEI] L] ,)’(z;iv

// Process state

// Process ID

// the running times of Proces

// Process kernel stack

// bool value: need to be rescheduled to release CPU?
// the parent process

// Process's memory management field

// Switch here to Tun process

// Trap frame for current interrupt

// CR3 register: the base addr of Page Directroy

// Process flag
// Process name
// Process link list
// Process hash list

kstack %Jﬁﬁi é/]

HiAX, need_resched A TIEI & XAE, R TAEZR TiEATL R TVA%e CPU E3#riAE4 1L
Te A2 | parent S A AZAG AL, m A LAY N BEILAG IR 0935 4T, context HBEFZHY LT

X, Bp

struct context {
uint32_t eip;
uint32_t esp;
uint32_t ebx;
uint32_t ecx;
uint32_t edx;
uint32_t esi;
uint32_t edi;
uint32_t ebp;

of A VEAZOGPRIML, TR T PRI RAZ A, o3 RUARM T B R RAIELT, flags T AR
ZAFPAREAL, name A PEAZAY LAR, List_link & FTAH HAZAGEE R E N, hash_link & B F —/
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alloc proc
list_init

setup kstack

set_proc name copy_mm

copy_thread

// proc_init - set up the first kernel thread idleproc "idle" by itself and

V4 - create the second kernel thread init_main
void
proc_init(void) {

int i;

list_init(&proc_list);

for (i = 0; i < HASH_LIST_SIZE; i ++) {
list_init(hash_list + i);

}

if ((idleproc = alloc_proc()) == NULL) {
panic("cannot alloc idleproc.\n");

}

idleproc->pid = 0;

idleproc->state = PROC_RUNNABLE;
idleproc->kstack = (uintptr_t)bootstack;
idleproc->need_resched = 1;
set_proc_name(idleproc, "idle");
nr_process ++;

current = idleproc;
int pid = kernel_thread(init_main, "Hello world!!", 0);
if (pid <= 0) {

panic("create init_main failed.\n");

}

initproc = find_proc(pid);
set_proc_name(initproc, "init");

assert(idleproc != NULL && idleproc->pid == 0);
assert(initproc != NULL && initproc->pid == 1);

E RN AR ZEIAZE proc_init P, B EIAM list_init WHELAREIRAGEE K Ao
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// kernel_thread - create a kernel thread using "fn" function
// NOTE: the contents of temp trapframe tf will be copied to
// proc->tf in do_fork-->copy_thread function
int
kernel_thread(int (*fn) (void #*), void *arg, uint32_t clone_flags) {
struct trapframe tf;
memset (&tf, 0, sizeof(struct trapframe));
tf.tf_cs = KERNEL_CS;
tf.tf_ds = tf.tf_es = tf.tf_ss = KERNEL_DS;
tf.tf_regs.reg_ebx = (uint32_t)fn;
tf.tf_regs.reg_edx = (uint32_t)arg;
tf.tf_eip = (uint32_t)kernel_thread_entry;
return do_fork(clone_flags | CLONE_VM, 0, &tf);

kernel_thread A9 ) AE A B TR — AN HE A HE—ANFT9 &2, B THHXERL G LATAR
ﬁiﬁ'}}%éﬁ, X EKIAR T do_fork FHF,

/* do_fork - parent process for a new child process

* @clone_flags: used to guide how to clone the child process

* @stack: the parent's user stack pointer. if stack==0, It means to fork a kernel thread.
* Qtf: the trapframe info, which will be copied to child process's proc->tf

*/

int

do_fork(uint32_t clone_flags, uintptr_t stack, struct trapframe *tf) {
int ret = -E_NO_FREE_PROC;
struct proc_struct *proc;
if (nr_process >= MAX_PROCESS) {
goto fork_out;
}
ret = -E_NO_MEM;
//LAB/, : EXERCISE2 YOUR CODE

/*

* Some Useful MACROs, Functions and DEFINEs, you can use them in below implementation.
* MACROs or Functions:

* alloc_proc: create a proc struct and init fields (lab4:ezercisel)

*  setup_kstack: alloc pages with size KSTACKPAGE as process kernel stack
* copy_mm: process "proc" duplicate OR share process "current"'s mm according clone_flags
* 1f clone_flags & CLONE_VM, then "share" ; else "duplicate”
* copy_thread: setup the trapframe on the process's kernel stack top and
* setup the kernel entry point and stack of process

*  hash_proc: add proc into proc hash_list

*  get_pid: alloc a unique pid for process

*  wakeup_proc: set proc->state = PROC_RUNNABLE

* VARTABLES:

*  proc_list: the process set's list

*  mr_process: the number of process set

*/

// 1. call alloc_proc to allocate a proc_struct

/7 2. call setup_kstack to allocate a kernel stack for child process

/7 3. call copy_mm to dup OR share mm according clone_flag

/7 4. call copy_thread to setup tf & context in proc_struct

V4 5. insert proc_struct into hash_list &4 proc_list

/7 6. call wakeup_proc to make the mew child process RUNNABLE

V4 7. set ret vaule using child proc's pid
if ((proc = alloc_proc()) == NULL) {

goto fork_out;
}

proc->parent = current;
if (setup_kstack(proc) !'= 0) {

goto bad_fork_cleanup_proc;

}
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if (copy_mm(clone_flags, proc) != 0) {
goto bad_fork_cleanup_kstack;

}

copy_thread(proc, stack, tf);

bool intr_flag;
local_intr_save(intr_flag);

{
proc->pid = get_pid();
hash_proc(proc) ;
list_add(&proc_list, &(proc->list_link));
nr_process ++;
}

local_intr_restore(intr_flag);
wakeup_proc (proc) ;

ret = proc->pid;
fork_out:
return ret;

bad_fork_cleanup_kstack:
put_kstack(proc) ;
bad_fork_cleanup_proc:
kfree(proc);
goto fork_out;

do_fork HAL P, SLIAM alloc_proc HEL—ANUEAZIEHI B, HIAA setup_kstack HHL—/
AR, IR copy_m W SLHAZRY N F 2 TR KA L F T itA2, B copy_thread X
ETHENTHLIE, XA LT TS, LBEX PR, et iZisfdig N 23
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WA BT uCore FF AR UL AE . (ZORUIHIALIIRAR , AHRH) FZ KB, B
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void
schedule(void) {
bool intr_flag;
list_entry_t *le, *last;
struct proc_struct *next = NULL;
local_intr_save(intr_flag);

{
current->need_resched = 0;
last = (current == idleproc) 7 &proc_list : &(current->list_link);
le = last;
do {

if ((le = list_next(le)) != &proc_list) {
next = le2proc(le, list_link);
if (next->state == PROC_RUNNABLE) {
break;
¥
}
} while (le '= last);
if (next == NULL || next->state != PROC_RUNNABLE) {
next = idleproc;
}
next->runs ++;
if (next != current) {
proc_run(next);

}
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}

local_intr_restore(intr_flag);

JE schedule T, HRATEIXRF| T —k ALy 2542, BPIXF|IL A 4 runnasle A9 2542, 4o R Y
ﬁ”]—é/] é’kﬁiﬁ idleproc EP CPU ',’;—_?HEJ élj ?&fi}ﬂ\']/\}\?&‘ﬁﬁi/f—é/ﬁ%ﬂ‘&éjk (7@ idleproc é’ifiz:/fi
KAZEE AT, TR G AT EAZN T AN KA 454K, BB E 28 E ey nomse K525, 4o

%%ﬁéﬁ g&.ﬁiﬁ‘j’}éé/} é&.ﬁiz: %Ej 'A/I\gk.ﬁia ) ?—ﬁ—ﬁaiﬂ proc_run K&'f‘j‘%ﬂj%o

// proc_
// NOTE:
void

Tun - make process "proc" running on cpu
before call switch_to, should load base addr of "proc"'s mew PDT

proc_run(struct proc_struct *proc) {

if (

ﬁ_ proc_run ‘:P, ‘i}g]}ﬂ load_esp0 ’ii%{ﬁ: %’lkz}—%{, ‘Ugl)ﬂ lcr3 /Jﬂﬁ%ﬁéﬁlﬁﬁié/}ﬁf{,

proc != current) {

bool intr_flag;

struct proc_struct *prev = current, *next = proc;
local_intr_save(intr_flag);

{
current = proc;
load_espO(next->kstack + KSTACKSIZE);
lcr3(next->cr3);
switch_to(&(prev->context), &(next->context));
}

local_intr_restore(intr_flag);

B suiteh_to PR AH A A2 LT L, REATRyEtAZay LT L.

switch_t

# sa
movl
popl
movl
movl
movl
movl
movl
movl
movl

# re
movl

movl
movl
movl
movl
movl
movl
movl

push

ret

o: # switch_to(from, to)
ve from's registers

4(%esp), heax # eaz points to from
0 (%eax) # save eip !popl
%esp, 4(heax)

%ebx, 8(%heax)
hecx, 12(%eax)
%hedx, 16(%eax)
hesi, 20(%eax)
hedi, 24 (%eax)
%ebp, 28(%eax)

store to's registers

4(%esp), heax # not 8(Jesp): popped return address already

# eax mow points to to

28 (%eax), %ebp

24 (heax), hedi

20 (%eax), hesi

16 (%eax), %hedx

12(%eax), %ecx

8(%eax), %hebx

4(%eax), hesp

1 0(%eax) # push eip

Z )
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( PP & (next->context) ) s ff‘/‘}\ﬁ

—ﬁ-}ﬂ popl /er pushl %15’1(,%7_, ;l‘:f]‘ktﬁ’fﬁdi)ﬂ movl %7i§.o

%550 I 50

~ N ~

AN B I B BT LT XLFEENE, LF eip &



