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Page Cache and swap cache

I Disk cache for the accessed by page I/O operations

1 A page in the page cache is identified by a file’s inode
and by the offset within the file

1 It makes use of 2 main data structures
—- A page hash table
- An inode queue

1 Page lists which collectively comprise the page cache
— Active_list
- Inactive_list, pages not referenced since last scan



Swap cache
.

I The swap cache is just the part of the page cache
associated with swap devices.

I Anonymous pages don’t get added to the swap cache
until the first time they are evicted from a process’s
memory map.

1 It’s used to collects all shared page frames that have
been copied to swap areas.

I Special treatment compared with page cache

- mapping field of the page descriptor stores the address of a
fictitious inode object, swapper_space

- offset field stores the swapped-out page identifier associated
with the page.
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The role of the swap cache
-
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kswapd

I nt kswapd(voi d *unused)

;‘"0r () |

__set_current _state(TASK | NTERR
add wait queue( &swapd_ wgj
() ;
I f (kswapd _can_sl eep())

schedul e();

__set _current state(TASK
renove_wait _queue( &swa

kswapd_ bal ance();
run_task queue( & q_di sk);



Kswapd balance pgdat

static int kswapd_bal ance_pgdat (pg_data_t * pgdat
{
int need nore_balance = 0, i;
zone_t * zone;
for (i = pgdat->nr_zones-1; i >=0; i--) {
zone = pgdat->node_zones + i;

if (!zone->need_bal ance)
conti nue;

if (!try_to _free_pages(zone, G-P_KS
zone- >need_bal ance = 0;
__set_current _state( TASK |
schedul e_ti neout (HZ) ;
conti nue;

}

i f (check_classzone_need_bal ance(zone)
need nore_bal ance = 1;
el se
zone- >need_bal ance = 0;

}

return need_nore_bal ance;



static int shrink_caches(zone_t * classzone,

{

#i f def CONFI G_QUOTA

#endi f

shrink_caches

int pr
nr_pages)

int chunk_size = nr_pages;
unsi gned | ong rati o;
nr_pages -= knmem cache_reap(gf p_nask);
if (nr_pages <= 0)
return O;
nr_pages = chunk_si ze;
/* try to keep the active I|i
ratio = (unsigned |long) n
refill _inactive(ratio);
nr_pages = shrink_cache(nr_pages, clas
if (nr_pages <= 0)
return O;
shrink_dcache_nenory(priority, gfp_ras
shrink_i cache_menory(priority, gf

3 of
gages * nr_{

shri nk_dgcache_nenory( DEF_PRI ORI TY,

return nr_pages;



static int swap_out(unsigned int priority,

{

Swap_out

int counter, nr_pages = SWAP_CLUSTER _
struct mmstruct *mm
counter = mmist_nr;
do {
- mm = swap_mm
whil e (nm >swap_address == TA
nm >swap_address = O0;
mm = |ist_entry(mm >ny /next ,
if (mm == swap_nm got o enpry~
swap_nm = nm

nr_pages = swap_out _m(nm nr_pages, &counter, classzone);
mput (M) ;
if (!nr_pages)
return 1;
} while (--counter >= 0);
return O;



Swap_ out_pmd
.

static inline int swap_out_pnd(struct mmstruct * nm struct vmarea_struct * vng,
pnmd_t *dir, unsigned | ong address, unsigned |long end, int count, zone_t * classzone)
{

pte = pte_offset(dir, address);
pnmd_end = (address + PVD _SIZE) & PNMD_MASK
if (end > pnd_end) end = pnd_end;
do {
if (pte_present(*pte)) {

struct page *page = pte_page(*pte);

i f (VALI D_PAGE(page) && !'PageReserved(page)) {
count -=try to _swap_out(nmm vnm, address, pte, page, classzone);
if (!'count) {

address += PAGE_SI ZE;
br eak;

}
}
address += PAGE_SI ZE; pte++,;
} while (address && (address < end));
nm >swap_addr ess = addr ess;
return count;



try to swap out—(1)
S

static inline int try to swap_out(struct mmstruct * mm struct vmarea_struct* vna,
unsi gned | ong address, pte_t * page_table, struct page *page, zone_t * classzone)

{

if ((vma->vmflags & VM LOCKED) || ptep_test_and cl ear_young(page_table)) {
mar k_page_accessed( page) ;
return O;

}

/* Don't bother unmappi ng pages that are active */

i f (PageActive(page))
return O;

/* Don't bother replenishing zones not under pressure.. */

i f (!mencl ass(page->zone, classzone))

. return 0; static inline pte_t ptep_get_and_clear(pte_t *ptep) \
i f (TryLockPage( page)) {
return O; pte_t res;

[* xchg acts as a barrier before the setting of the high bits */
res.pte_low = xchg(&ptep->pte_low, 0);

res.pte_high = ptep->pte_high;

ptep->pte_high = 0;

return res;

flush_cache _page(vma, address);
pte = ptep_get _and _cl ear(page_t able);
flush_tlb_page(vma, address);
if (pte_dirty(pte))

set _page_dirty(page);

g




try to swap_ out—(2)

i f (PageSwapCache(page)) {
entry.val = page->i ndex;
swap_duplicate(entry);

set _swap_pte:

set _pte(page_table, swp entry to pte(entry));
drop_pte:

mm >r ss- - ;

Unl ockPage( page) ;

{

int freeable = page_count
page_cache_r el ease( pa
return freeabl e;

}

}

i f (page->mappi ng)
goto drop_pte;

if (!PageDirty(page))
goto drop_pte;



Sys swapoff—(1)
o]

asnml i nkage |1 ong sys swapoff(const char * specialfile)

{

prev = -1;
swap_list _lock();
for (type = swap_|ist.head; type >= 0; type = swap_info[type].next) {
p = swap_info + type;
if ((p->flags & SWP_WRI TEOK) == SWP_WRI TECK) ({
if (p->swap_file == nd.dentry)
br eak;
}
prev = type;
}
if (type < 0) {
swap_|list_unlock();
got o out _dput;



Sys_swapoff—(2)
-

I f (prev < 0) {
swap_|list. head = p->next;
} else {
swap_i nf o[ prev] . next = p->next;

}

i f (type == swap_list.next) {
/* just pick sonething that's safe... */
swap_list.next = swap_|ist. head,;

}

nr_swap_pages -= p->pages;

total _swap_pages -= p->pages;

p->fl ags = SWP_USED;
swap_list_unl ock();

unl ock_kernel () ;

err = try to_unuse(type);



Try to_unuse—(1

static int try_to_unuse(unsigned int type)

{

struct swap_info_struct * si = &swap_i

while ((i = find_next_to_unuse(si, i)
swap_map = &si->swap_map[i];
entry = SWP_ENTRY(type, i);
page = read swap cache_async(e

OCK_page( page),
swcount = *swap_nap;
if (swcount > 1) {
flush_page to_ranm page);
if (start_mm== & nit_nmm
shmem unuse(entry, page);
el se

unuse_process(start_nmm entr



unuse process

static void unuse_process(struct mmstruct * mm
swp_entry t entry, struct pag

K);
v = mm >nmap; Ve, v =V
pgd t * pgd = pgd_offset(mm v
unuse_vma(vma, pgd, entry, page

}
spi n_unl ock( &m >page_t abl e | ock)
return;




Try to_unuse—(2)

if (*swap_map > 1) {
int set_start_mm = (*swap_map >= swcount);
struct list_head *p = &start_mm > i st;
struct mmstruct *new start_mm = start_mm

while (*swap_map > 1 && (p = p->next) != &start_mm>mmist) {
mm=list_entry(p, struct mmstruct, nmist);
swcount = *swap_nap;
if (mMmm== & nit_m) {
set _start_mm = 1;
shnmem unuse(entry, page);
} else
unuse_process(mm entry, page);
if (set_start_mm && *swap_map < swcount) {
new start_mm = nm
set _start_mm = O;

}

nput (start_nm ;
start _mm = new_start_nmm



do _swap page

static int do_swap_page(struct mmstruct * nm

ge = | ookup_swap_cache(entry);
if (!page) {

swapi n_r eadahead(entry);
page = read_swap_cache_async(en

swap_free(entr

if (vm.swap_full(
remove_excl usi ve_swap_page

mm >r Ss++;

pte = nk_pte(page, vma->vm page_pr ot

if (wite_access && can_share_swap_pa
pte = pte_nkdirty(pte_nkwite(p

set _pte(page_table, pte);



Reference

S
1 Linux Core Kernel Commentary

second edition
1 Understanding the LINUX KERNEL
O’rellly
I Cross-Referencing Linux
- http://Ixr.linux.no/



