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struct {

struct spinlock lock;

uint cnt[ (PHYSTOP - KERNBASE) / PGSIZE];

} refcnt;
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*pte &= ~PTE_W;

*pte |= PTE_C; &2k mappages, i remap M. SRJG4KS:F uvmcopy T if Rk
refinc(pa, 1);

void

refinc(uint64 pa, int n){

acquire(&refcnt.lock);

refcnt.cnt[searchr(pa)] += n;

release(&refcnt.lock);

}



2T A T 1

SRIGIEEL kfree BREL

if(refcnt.cnt[index] > 1){

refcnt.cnt[index] -= 1;

release(&refcnt.lock);

return;

}
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if(r)

refinc((uint64)r, 1);
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else if(r_scause() == 15){

uinté4 va = r_stval();

if (va >= MAXVA) p->killed = 1;

if(cow(va) == -1) p->killed = 1;

}
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int

cow(uint64 va){

va = PGROUNDDOWN(va);
pagetable_t p = myproc()->pagetable;pte_t* pte = walk(p, va, 9);
uinté64 pa = PTE2PA(*pte);

uint flags = PTE_FLAGS(*pte);
if(!(flags & PTE_C)){

return -1;

}

acqr();

uint ref = refget(pa);

if(ref > 1){

char* mem = kalloc_nolock();

if (!'mem) {

relr();

return -1;

}

memmove (mem, (char*)pa, PGSIZE);
if(mappages(p, va, PGSIZE, (uint64)mem, (flags & (~PTE_C)) | PTE_W) !=
0){

kfree(mem);

relr();

return -1;



}
refset(pa, ref - 1);

}else{
*pte = ((*pte) & (~PTE_C)) | PTE_W;

}
relr();

return 0;

}
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#tdefine SWAP_SIZE (64*1024*1024)

#define SWAP_PAGES (SWAP_SIZE/4096)

extern char swap_area[SWAP_SIZE];

extern short swap_bool[SWAP_PAGES];

struct swap_text{
uinte4 pal;
int index;

}s
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char swap_area[SWAP_SIZE];
short swap_bool[SWAP_PAGES];

struct swap_text swapt[SWAP_PAGES];

void swap_init() {

for(int i = 9; i < SWAP_PAGES; i++) {

swap_bool[i] 9;

swapt[i].pal = ©;



swapt[i].index = -1;
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int swap_out(uint64 pa, uint64 index) {
if(index >= SWAP_PAGES) {
return -1; // &A1) swap 73]
}
memmove (&swap_area[index * PGSIZE], (char*)pa, PGSIZE);

swapt[index].pal = pa;
swapt[index].index = index;

swap_bool[index] = 1;

return 0;
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if(swap_out(pa, swap_index) != 9) {
goto err;

}
while(swap_index < SWAP_PAGES && swap_bool[swap_index]) {

swap_index++;

}
if(swap_index > SWAP_PAGES) goto err;
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for(i = 0;1i < SWAP_PAGES;i++)

{
if (pa == swapt[i].pal)

{

index = swapt[i].index;



break;

memmove (mem, (char*)&swap_area[index * PGSIZE], PGSIZE);

SR RN
make gemu
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$ swaptest
file: ok
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