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kern/trap/trap.h

struct trapframe {

struct pushregs tf regs;

uintlé t
uintlé t
uintlé t
uintlé t
uint32 t
/* below
uint32 t

tf es;

tf paddingl;

tf ds;

tf padding2;

tf trapno;

here defined by x86 hardware */

tf err;

uintptr t tf eip;

uintlé t
uintlé t
uint32 t
// below

tf cs;
tf padding3;
tf eflags;

here only when crossing rings, such as from user to kernel

uintptr t tf esp;

uintlé t
uintlé t

tf ss;
tf padding4;

} __attribute ((packed));

static int




pgfault handler (struct trapframe *tf) {
extern struct mm struct *check mm struct;
print pgfault(tf);
if (check mm struct != NULL) ({
return do_pgfault(check mm struct, tf->tf err, rcr2());
}
panic ("unhandled page fault.\n");

static void

trap dispatch(struct trapframe *tf) {
char c;
int ret;
switch ( =--YOUR CODE 1-- ) {

case T PGFLT:

if ( =—YOUR CODE 2-- ) != 0) {
print trapframe (tf);
if (current == NULL) {

panic("handle pgfault failed. %e\n", ret);
}
else { ... }

}

break;

void

trap(struct trapframe *tf) {
// dispatch based on what type of trap occurred
trap dispatch(tf);

// do_pgfault - interrupt handler to process the page fault execption
int

do_pgfault(struct mm struct *mm, uint32 t error code, uintptr t addr) {

int ret = -E INVAL;
struct vma struct *vma = find vma (mm, addr);
if (vma == NULL || vma->vm_start > addr) {

goto failed;

switch (error code & 3) {
default:
/* default is 3: write, present */

case 2: /* write, not present */
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if (!(vma->vm flags & VM WRITE)) {
goto failed;
}
break;
case 1: /* read, present */
goto failed;

case 0: /* read, not present */

if (!(vma->vm flags & (VM _READ | VM EXEC)))

goto failed;

uint32 t perm = PTE U;

if (vma->vm_flags & VM WRITE) {
perm |= PTE W;

}

addr = ROUNDDOWN (addr, PGSIZE);

ret = -E NO MEM;

if (pgdir alloc_page (mm->pgdir, addr, perm)
goto failed;

}
ret = 0;

failed:

return ret;

//ppn is physical page number

static inline ppn_ t

pagelppn (struct Page *page) {
return --YOUR CODE 3--;

}

//pa is physical address

static inline uintptr t

page2pa (struct Page *page) {
return —-YOUR CODE 4--;

{




// virtual address of physicall page array
struct Page *pages;
// amount of physical memory (in pages)
size t npage = 0O;
// virtual address of boot-time page directory
pde t *boot pgdir = NULL;
// pgdir alloc page - call alloc_page & page insert functions to
// - allocate a page size memory & setup an addr map
// - pa<->la with linear address la and the PDT pgdir
struct Page *
pgdir alloc page(pde_t *pgdir, uintptr t la, uint32 t perm) {
struct Page *page = alloc page();
if (page != NULL) {
if (page_insert(pgdir, page, la, perm) != 0) {
free page(page);
return NULL;

}

return page;

//page_insert - build the map of phy addr of an Page with the linear addr la
// paramemters:
// pgdir: the kernel virtual base address of PDT
// page: the Page which need to map
// la: the linear address need to map
// perm: the permission of this Page which is setted in related pte
// return value: always 0
//note: PT is changed, so the TLB need to be invalidate
int
page_insert(pde t *pgdir, struct Page *page, uintptr t la, uint32 t perm) {
pte t *ptep = get pte(pgdir, la, 1);
if (ptep == NULL) {
return -E NO MEM;
}
page ref inc(page);
if (*ptep & PTE P) {
struct Page *p = ptelpage (*ptep):;
if (p == page) {
page ref dec(page);
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else {

page_remove pte(pgdir, la, ptep);

}
*ptep = —-—-YOUR CODE 5--
tlb invalidate (pgdir, la);

return 0;
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/* Includes */
#include <unistd.h> /* Symbolic Constants */
#include <sys/types.h> /* Primitive System Data Types */

#include <errno.h> /* Errors */
#include <stdio.h> /* Input/Output */
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/* Wait for Process Termination */
/* General Utilities */

#include <sys/wait.h>
#include <stdlib.h>

int main()
{
pid t childpid; /* variable to store the child's pid */
/* child process: user-provided return code */

child's exit status */

int retval;
int status; /* parent process:
/* only 1 int variable is needed because each process would have its
own instance of the variable
here, 2 int variables are used for clarity */
/* now create new process */
childpid fork () :;

if
{

(childpid >= 0) /* fork succeeded */

if
{

(childpid ) /* fork() returns 0 to the child process */

printf ("CHILD:
"CHILD:
"CHILD:
printf ("CHILD:
printf ("CHILD:

printf

(
(
printf (
(

I am the child process!\n");

$d\n", getpid());

$d\n", getppid());

The value of my copy of childpid is: $d\n", childpid);

Here's my PID:
My parent's PID is:

Sleeping for 1 second...\n");

sleep(1l); /* sleep for 1 second */
printf ("CHILD: Enter an exit wvalue
scanf (" %d",
printf ("CHILD: Goodbye!\n");

exit (retval);

(0 to 255):

")

&retval) ;

/* child exits with user-provided return code */
}
else /* fork()
{

returns new pid to the parent process */

printf ("PARENT:
"PARENT:
"PARENT:
printf ("PARENT:
wait (&status);

printf ("PARENT:
printf ("PARENT:
exit (0);

I am the parent process!\n");
$d\n",
The value of my copy of childpid is $d\n", childpid);

printf Here's my PID: getpid());

(
(
printf (
( I will now wait for my child to exit.\n");

/* wait for child to exit, and store its status */
Child's exit code is: %d\n", WEXITSTATUS (status)):;
Goodbye!\n") ;

/* parent exits */

}
else /* fork returns -1 on failure */
{

perror ("fork"); /* display error message */
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exit (0);
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