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18983 Fri Jan 29 15:08: 08 2016 515 ul ong_t pl subpages_szchi g;
new usr/src/uts/i86pc/vm vmdep. h 516 ul ong_t pl subpages_szcO;
5461 #pragne align before the declaration 517 ul ong_t pfs_req[ MU_PACE_SI ZES] ; /* page_freelist_split */
LEEE R R R R RS EEEEEEEEEEEEE R REEEE SRR EEEEEEEEEEEEREREEEEEEEEESE] 518 ulong_t pfs demte[NMJ PA@ Sl ZES]
__unchanged_portion_onitted_ 519 ul ong_t pfc_coal ok[ MMU_PAGE_SI ZES] [NAX_IVNODE_I\/RANGES] ;
520 ul ong_t ppr_rel oc[ MU_PAGE_SI ZES] ; /* page_rel ocate */
458 /* allocation size to ensure vmcpu_data_t resides in its own cache line */ 521 ul ong_t ppr_rel ocnor oot [ MMJ_PAGE_ sl ZES] ;
459 #define VM CPU_DATA PADSI ZE \ 522 ul ong_t ppr_rel oc_repl nor oot [ MVU_PAGE Si ZES] ;
460 (P2ROUNDUP( si zeof (vm cpu_data_t), L2CACHE_ALI GN_MAX)) 523 ul ong_t ppr_rel ocnol ock[ MU_PAGE_SI ZES] ;
524 ul ong_t ppr_rel ocnomenf MU_PAGE_SI ZES] ;
462 /* for boot cpu before kmemis initialized */ 525 ul ong_t ppr_rel ocok[ MMU_PAGE_SI ZES] ;
463 extern char vm cpu_dat a0[]; 526 ul ong_t ppr_copyfail;
527 /* page coal esce counter */
462 | * 528 ul ong_t page_ctrs_coal esce[ MMU_PAGE_SI ZES] [ MAX_MNODE_MRANGES] ;
463 * Wen a bin is enpty, and we can’t satisfy a color request correctly, 529 /* candi dates useful */
464 * we scan. |f we assume that the prograns have reasonabl e spati al 530 ul ong_t page_ctrs_cands_ski p[ MMU_PAGE_SI ZES] [ MAX_MNODE_MRANGES] ;
465 * behavior, then it will not be a good idea to use the adjacent color. 531 /* ctrs changed after |ocking */
466 * Using the adjacent color would result in virtually adjacent addresses 532 ul ong_t page_ctrs_changed[ MMJ_PAGE_SI ZES] [ MAX_MNODE_NMRANGES] ;
467 * mapping into the same spot in the cache. So, if we stunble across 533 /* page_freelist_coalesce failed */
468 * an enpty bin, skip a bunch before |ooking. After the first skip, 534 ul ong_t page_ctrs_fail ed] MU_PAGE_SI ZES] [ MAX_MNODE_MRANGES] ;
469 * then just ook one bin at a time so we don't miss our cache on 535 ulong_t page_ctrs_coal esce_all; /* page coal esce all counter */
470 * every |look. Be sure to check every bin. Page_create() will panic 536 ulong_t page_ctrs_cands_ski p_all /* candi dates useful for all func */
471 * if we mss a page. 537 ul ong_t restrict4gent;
472 * 538 ul ong_t unrestrictiléntnt; /* non-DVA 16m al | ocs al | owed */
473 * This also explains the ‘<=" in the for |oops in both page_get_freelist() 539 ul ong_t pgpani cal | oc; /* PG_PANIC all ocation */
474 * and page_get _cachelist(). Since we checked the target bin, skipped 540 ul ong_t pcf_deny[ MMJ_PAGE_SI ZES] ; /* page_chk_freelist */
475 * a bunch, then continued one a time, we wind up checking the target bin 541 ul ong_t pcf_al | owf MMU_PAGE_SI ZES];
476 * twice to make sure we get all of them bins. 542 };
477 x| __unchanged_portion_omtted_
478 #define BI N_STEP 19

480 #ifdef VM _STATS
481 struct vmmyvnstats_str {

482 ul ong_t pgf_al | oc[ MMU_PACE_SI ZES] ; /* page_get _freelist */

483 ul ong_t pgf_al | ocok[ MMU_PAGE_SI ZES] ;

484 ul ong_t pgf_al | ocokrenf MU_PAGE_SI ZES]

485 ul ong_t pgf_al | ocf ai | ed[ MJ_PAGE_SI ZES]

486 ul ong_t pgf_al | ocdeferred;

487 ulong_t pgf_allocretry[ M\/U_PAGE_SI ZES] ;

488 ul ong_t pgc_all oc; /* page_get _cachelist */
489 ul ong_t pgc_al | ocok;

490 ul ong_t pgc_al | ocokrem

491 ul ong_t pgc_al | ocokdef erred;

492 ulong_t pgc_all ocfail ed;

493 ul ong_t pgcp_al | oc[ MMU_PAGE_SI ZES] ; /* page_get _contig_pages */
494 ul ong_t pgcp_al | ocfai | ed] MUJ_PACE_SI ZES] ;

495 ul ong_t pgcp_al | ocenpty[ MMU_PAGE_SI ZES] ;

496 ul ong_t pgcp_al | ocok] MMU_PAGE_SI ZES] ;

497 ul ong_t ptcp[ MU_PAGE_SI ZES] ; /* page_tryl ock_contig_pages */
498 ul ong_t ptcpfreethresh] MU PAGE_S| ZES] ;

499 ul ong_t ptcpfail excl [ MMU_PAGE_SI ZES] ;

500 ul ong_t ptcpfail szc[ MU_PAGE_SI ZES];

501 ul ong_t ptcpfail cage[ MMU_PAGE_SI ZES]

502 ul ong_t pt cpok[ MMU_PAGE_SI ZEST;

503 ul ong_t pgnt_al | oc[ MMU_PAGE_SI ZES] /* page_get _mmode_freelist */
504 ul ong_t pgnf_al | ocfai | ed] MMJ_PAGE Sl ZES] ;

505 ul ong_t pgnf_al | ocenpt y[ MMJ_PAGE_SI ZES] ;

506 ul ong_t pgnf_al | ocok[ MMU_PAGE_SI ZES] ;

507 ul ong_t pgnc_all oc; /* page_get _mmode_cachel i st */
508 ulong_t pgnc_all ocfail ed;

509 ul ong_t pgnt_al |l ocenpty;

510 ul ong_t pgnc_al | ocok;

511 ulong_t pladd_free[ MJ_PAGE_SI ZES] ; /* page_l|ist_add/sub */

512 ulong_t plsub_free[ MJ_PAGE_SI ZES] ;

513 ul ong_t pl add_cache;
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__unchanged_portion_onitted_

695 /* allocation size to ensure vmcpu_data_t resides in its own cache line */
696 #define VM CPU_DATA PADSI ZE \
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( P2ZROUNDUP( si zeof (vm cpu_data_t), L2CACHE ALI GN_MAX))

for boot cpu before kmemis initialized */

extern char vm cpu_dat a0[];

/
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Function to get an ecache color bin: F(as, cnt, vcolor).

the goal of this functlon is to:

- to spread a processes’ physical pages across the entire ecache to
maxim ze its use.

- to mnimze vac flushes caused when we reuse a physical page on a
different vac color than it was previously used.

- to prevent all processes to use the sane exact colors and trash each
ot her.

cnt is a bin ptr kept on a per as basis. As we page_create we increnent
the ptr so we spread out the physical pages to cover the entire ecache.
The virtual color is nade a subset of the physical color in order to
in mnimze virtual cache flushing.

We add in the as to spread out different as. This happens when we
initialize the start count val ue.

si zeof (struct as) is 60 so we shift by 3 to get into the bit range

that will tend to change. For exanple, on spitfire based machi nes
(veshft == 1) contigous as are spread bu ~6 bi ns.

vcshft provides for proper virtual color alignment.

In theory cnt should be updated using cas only but if we are off by one
or 2 it 1s no big deal.

We al so keep a start value which is used to random ze on what bin we
start counting when it is time to start another |oop. This avoids
contigous allocations of ecache size to point to the same bin.

Why 3?7 Seens work ok. Better than 7 or anything |arger.

#def i ne PGCLR_LOOPFACTCR 3

/

B I S

*/

Wien a bin is enpty, and we can't satisfy a color request correctly,
we scan. |f we assune that the prograns have reasonabl e spati al
behavior, then it will not be a good idea to use the adjacent color.
Usi ng the adjacent color would result in virtually adjacent addresses
mapping into the same spot in the cache. So, if we stunble across

an enpty bin, skip a bunch before | ooking. After the first skip,
then just |ook one bin at a tine so we don’'t miss our cache on

every |l ook. Be sure to check every bin. Page_create() will panic

if we mss a page.

‘ ,

This also explains the ‘<=" in the for |oops in both page_get_freelist()
and page_get_cachelist(). Since we checked the target bin, skipped

a bunch, "then continued one a time, we wind up checking t he target bin
twice to make sure we get all of t hem bi ns.

#defi ne Bl N_STEP 20

#i f def VM _STATS
struct vmmvnstats_str

{
ul ong_t pgf_al | oc[ MMU_PACE_SI ZES] ; /* page_get _freelist */
ul ong_t pgf_al | ocok[] MMU_PAGE_SI ZES]
ul ong_t pgf _al | ocokr enf MMU_PAGE_SI ZES]
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/* candi
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/* ctrs
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804 };
__unchanged_portion_omtted_

pgf _al | ocf ai | ed] MMU_PAGE_SI ZES] ;

pof _al | ocdef erred;

pof _al | ocretry[ MMJ_PAGE_SI ZES] ;

pgc_al | oc; /* page_get _cachelist */
pgc_al | ocok;

pgc_al | ocokrem

pgc_al | ocokdef erred;

pgc_al | ocfai | ed;

pgcp_al | oc[ MU PAGE_SI ZES] ; /* page_get _contig_pages */
pgcp_al | ocf ai | ed[ MMJ_PAGE_ Sl ZES] ;

pgcp_al | ocenpt y[ MMU_PAGE_SI ZES] ;
pgcp_al | ocok] MU_PAGE_SI ZES] ;

ptep[

MWUJ_PAGE_SI ZES] ; /* page_tryl ock_contig_pages */

pt cpfreet hresh[ MVU_| PAGE S| ZES] ;

pt cpf ai | excl [ MMU_PAGE_SI ZES] ;

pt cpf ai | szc[ MMU_PAGE_SI ZES];

pt cpf ai | cage[ MMU_PAGE_SI ZES]

pt cpok[ MMU_PAGE_SI ZEST;

pgnt _al | oc[ MMU_PAGE_SI ZES] /* page_get _mmode_freelist */
pgnf _al | ocf ai | ed[ MMU_PAGE_ Sl ZES] ;

pgnf _al | ocenpt y[ MMU_PAGE_SI ZES] ;

pgnf _al | ocok[ MMU_PAGE_SI ZES] ;

pgnc_al |l oc; /* page_get _mmode_cachel i st */
pgnc_al | ocfail ed;

pgnt_al | ocenpty;

pgnt_al | ocok;

pl add_f ree[ MUJ_PACE_SI ZES] ; /* page_l|ist_add/sub */

pl sub_free[ MMJ_PAGE_SI ZES] ;

pl add_cache;

pl sub_cache;

pl subpages_szchi g;

pl subpages_szcO;

pfs
pfs
pfc
ppr _
ppr_

ppr_

ppr_|
ppr_|
ppr_|
ppr_|
ppr

_req[ MMU_| PAGE S| ZES] ; /* page_freelist_split */
denot e[ MMU_PAGE_S| ZES]

—coal ok[ MMU_PAGE_SI ZES] [NAX MNODE_MRANGES] ;

“rel oc] MU_PAGE_SI ZES] ; /* page_rel ocate */

rel ocok[ MVU_PAGE_SI ZES]

rel ocnor oot [ MMU_PAGE_SI ZES]

rel oc_repl nor oot [ MMU_PAGE Si ZES] ;

rel ocnol ock[ MMU_PAGE_SI ZES] ;

rel ocnomenf MMJ_ PAGE_SI ZES] ;

krel ocfai | [ MMU_PAGE_SI ZES] ;

“copyfail;

coal esce counter */

page_ctrs_coal esce[ MMU_PAGE_SI ZES] [ MAX_MNODE_MRANGES] ;

dates useful */

page_ctrs_cands_ski p[ MMJ_PACE_SI ZES] [ MAX_MNODE_MRANGES] ;
changed after |ocking */

page_ctrs_changed[ NMJ_PAGE_SI ZES] [ MAX_MNODE_MRANGES] ;

/* page_freelist_coalesce failed */

page_ctrs_fail ed] MUJ_PAGE_SI ZES] [ MAX_MNODE_MRANGES] ;
page_ctrs_coal esce_all; /* page coal esce all counter */
page_ctrs_cands_ski p_al I; /* candidates useful for all func */



