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PVN_GETPAGE_{ SZ, NUM are misnamed and unnecessarily conplicated
There is really no reason to not allow 8 pages all the time. Wth the
current logic, we get the follow ng:
Assum ng 4kB pages (x86):
_Sz ptob(8) [* 32kB */
“NUM =

Assuni ng 8kB pages (sparc):
.Sz = ptob(S) [* 64kB */
NUM =

We' d have to deal with 16kB base pages in order for the _NUM #define to not
be 8 (it'd be 4 in that case). So, in the spirit of sinplicity, let’'s just
al ways grab 8 pages as there are no interesting systenms with 16kB+ base pages.
Finally, the defines are poorly naned.
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1/*
CDDL HEADER START

The contents of this file are subject to the ternms of the
Common Devel opment and Distribution License (the "License").
You may not use this file except in conpliance with the License.

You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
or http://ww:.opensolaris.org/os/licensing.

See the License for the specific | anguage governing perm ssions

and linmtations under the License.

When distributing Covered Code, include this CDDL HEADER in each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

I f applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [name of copyright owner]

CDDL HEADER END
/
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Copyri ght 2015, Joyent, Inc. Al rights reserved.
24 * Copyright 2015 Nexenta Systems, Inc. Al rights reserved.
*/

27 | * Copyright (c) 1984, 1986, 1987, 1988, 1989 AT&T */

28 /| * Al Rights Reserved */

30 /*

31 * University Copyright- Copyright (c) 1982, 1986, 1988

32 * The Regents of the University of California

33 * Al Rights Reserved

34 =

35 * University Acknow edgnent- Portions of this document are derived from
36 * software devel oped by the University of California, Berkeley, and its
37 */contri butors.

38 *

40 /*
41 * VM- shared or copy-on-wite froma vnode/ anonynous nenory.
42/

44 #incl ude <sys/types. h>
45 #incl ude <sys/param h>
46 #include <sys/t_| ock. h>
47 #include <sys/errno. h>
48 #incl ude <sys/systm h>
49 #incl ude <sys/nmman. h>

Copyright (c) 1986, 2010, Oracle and/or its affiliates. Al rights reserved.

new usr/src/uts/comon/vni seg_vn. c

#i ncl ude <sys/ debug. h>

#i ncl ude <sys/cred. h>

#i ncl ude <sys/vnsystm h>
#i ncl ude <sys/tuneabl e. h>
#i ncl ude <sys/bitnmap. h>
#i ncl ude <sys/swap. h>

#i ncl ude <sys/kmem h>

#i ncl ude <sys/sysnacros. h>
#i ncl ude <sys/vtrace. h>
#i ncl ude <sys/cmm_err. h>
#i ncl ude <sys/callb. h>

#i ncl ude <sys/vm h>

#i ncl ude <sys/dunphdr. h>
#i ncl ude <sys/Igrp. h>

#i ncl ude <vni hat. h>

#i ncl ude <vni as. h>

#i ncl ude <vni seg. h>

#i ncl ude <vm seg_vn. h>
#i ncl ude <vni pvn. h>

#i ncl ude <vni anon. h>

#i ncl ude <vm page. h>

#i ncl ude <vni vpage. h>

#i ncl ude <sys/proc. h>

#i ncl ude <sys/task. h>

#i ncl ude <sys/project.h>
#i ncl ude <sys/zone. h>

#i ncl ude <sys/shm. npl.h>

segvn_fault needs a tenporary page |list array. To avoid calling kmem all
the tine, it creates a small (FAULT_TMP_PAGES NUM entry) array and uses
it if it can. In the rare case when this page list is not |arge enough,
it goes and gets a |large enough array from kmem

the tine, it creates a small (PVN_GETPAGE NUM entry) array and uses it if
it can. In the rare case when this page list is not |arge enough, it
goes and gets a |large enough array from knem

This small page |ist array covers either 8 pages or 64kB worth of pages -
whi chever is snaller.

* Ok Ok ok % Ok Ok k Ok 3k

*

/

#def i ne FAULT_TMP_PAGES_NUM 0x8

#def i ne FAULT_TMP_PAGES_SZ pt ob( FAULT_TMP_PAGES_NUM)
#def i ne PVN_MAX_GETPAGE_SZ 0x10000

#def i ne PVN_MAX_GETPAGE_NUM 0x8

#i f PVN_MAX_GETPAGE_SZ > PVN_MAX_GETPAGE_NUM * PAGESI ZE
#def i ne PVN GEl'PAGE SZ pt ob( PVN MAX_ GETPAGE = NUM

#defi ne PVN_GEI' PAGE_NUM PVN_MAX_GET PAGE_NUM

#el se

#defi ne PVN_GETPAGE_SZ PVN_MAX_GETPAGE_SZ

#def i ne PVN_GETPAGE_NUM bt op( PVN_MAX_GETPAGE_SZ)

#endi f

/*

* Private seg op routines.

*/

static int segvn_dup(struct seg *seg, struct seg *newseg);

static int segvn_unmap(struct seg *seg, caddr_t addr, size_t len);

static void segvn_free(struct seg *seg);

static faultcode_t segvn_fault(struct hat *hat struct seg *seg,
caddr _t addr, size_t len, enumfault_type type,
enum seg_rw rw;

static faultcode_t segvn_ faulta(struct seg *seg, caddr_t addr);

static int segvn_setprot(struct seg *seg, caddr_t Taddr,

size_t len, uint_t prot);
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100 static int segvn_checkprot (struct seg *seg, caddr_t addr,
101 size_t len, uint_t prot);
102 static int segvn_kl uster(struct seg *seg caddr _t addr, ssize_t delta);
103 static int segvn_sync(struct seg *seg, caddr_t addr, size_t len,
104 int attr, uint_t flags);
105 static size_t segvn_i ncore(struct seg *seg, caddr_t addr, size_t Ilen,
106 char *vec);
107 static int segvn_ Iockop(struct seg *seg, caddr_t addr, size_t len,
108 int attr, int op, ulong_t *lockmap, S|ze_t pos) ;
109 static int segvn_getprot(struct seg *seg, caddr_t addr, size_t len,
110 uint_t *protv);
111 static u_offset_t segvn_get of f set (struct seg *seg, caddr_t addr);
112 static int segvn_gettype(struct seg *seg, caddr_t addr);
113 static int segvn_getvp(struct seg *seg, caddr_t addr,
114 struct vnode **vpp);
115 static int segvn_advi se(struct seg *seg, caddr_t addr, size_t len,
116 ui nt _t behav);
117 static void segvn_dunp(struct seg *seg);
118 static int segvn_pagel ock(struct seg *seg, caddr_t addr, size_t len,
119 struct page ***ppp, enum | ock_type type, enumseg_rw rw;
120 static int segvn_set pagesi ze(struct seg *seg, caddr_t addr, size_t len,
121 uint_t szc);
122 static int segvn_get meni d(struct seg *seg, caddr_t addr,
123 nem d_t *menidp);
124 static | grp_mem policy_ info_t *segvn_| get policy(struct seg *, caddr_t);
125 static int segvn_inherit(struct seg *, caddr_t, size_t, uint_t);
127 const struct seg_ops segvn ops = {
128 . dup = segvn_dup,
129 .unmap = segvn_unnap,
130 .free = segvn_free,
131 .fault = segvn_fault,
132 .faulta = segvn_faulta,
133 . set prot = segvn_setprot,
134 . checkpr ot = segvn_checkprot,
135 .kl uster = segvn_kl uster,
136 .sync = segvn_sync,
137 .incore = segvn_i ncore,
138 . | ockop = segvn_| ockop,
139 . get prot = segvn_get prot,
140 . get of f set = segvn_get of f set,
141 . gettype = segvn_gettype,
142 .getvp = segvn_getvp,
143 . advi se = segvn_advi se,
144 . dunp = segvn_dunp,
145 . pagel ock = segvn_pagel ock,
146 . set pagesi ze = segvn_set pagesi ze,
147 .getnmem d = segvn_get meni d,
148 . getpolicy = segvn_getpolicy,
149 .inherit = segvn_inherit,
150 }
__unchanged_portion_onitted_
4883 int fltadvice = 1; /* set to free behind pages for sequential access */
4885 [ *
4886 * This routine is called via a machine specific fault handling routine.
4887 * It is also called by software routines w shing to | ock or unlock
4888 * a range of addresses.
4889 *
4890 * Here is the basic algorithm
4891 * I'f unl ocking
4892 * Cal I segvn_softunl ock
4893 * Return
4894 * endi f
4895 * Checki ng and set up work
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4896
4897
4898
4899
4900
4901
4902
4903
4904
4905
4906
4907
4908

N

*

*/

If we will need sone non-anonynpus pages

Cal | VOP_GETPAGE over the range of non-anonynopus pages
endi f
Loop over all addresses requested

Cal | segvn_faul tpage passing in page |ist

to load up translations and handl e anonynous pages
endl oop
Load up translation to any additional pages in page |list not
al ready handled that fit into this segnent

static faul tcode_t
segvn_faul t(struct hat *hat, struct seg *seg, caddr_t addr, size_t len,

4909 {

4910
4911
4912
4913
4914
4915
4916
4917
4928
4918
4919
4920
4921
4922
4923
4924
4925
4926

4928
4929

4931
4932
4933
4934
4935
4936
4937
4938
4939
4940
4941
4942
4943
4944
4945
4946
4947

4949
4950
4951
4952
4953
4954
4955
4956
4957
4958
4959
4960

enum fault _type type, enum seg_rw rw

struct segvn_data *svd = (struct segvn_data *)seg->s_data;
page_t **plp, **ppp, *pp

u_of fset_t off;

caddr_t a;

struct vpage *vpage;

uint_t vpprot, prot;

int err;

page_t *pl [ FAULT_TMP_PAGES_NUM + 1];

page_t *pl [ PYN_GETPAGE_NUM + 1] ;

size_t plsz, pl_alloc_sz;

size_t page;

ul ong_t anon_i ndex;

struct anon_map *anp;

int dogetpage = O;

caddr _t | pgaddr, | pgeaddr;

size_t pgsz;

anon_sync_obj _t cooki e;

int brkcow = BREAK_COW SHARE(rw, type, svd->type);

ASSERT(seg->s_as && AS_LOCK_HELD(seg->s_as, &seg->s_as->a_| ock));
ASSERT(svd->amp == NULL || svd->rcookie == HAT I NVALI D REG ON ook E);

*

* First handle the easy stuff

*/
if (type == F SCFTUNLOOQ {
if (rw S _READ_NOCOW {
rw =S READ;
ASSERT(AS_WRI TE_HELD( seg- >s_as, &seg->s_as->a_| ock));
}
SEG/N_LCX_‘,K_ENTER( seg->s_as, &svd->lock, RW READER);
pgsz = (seg->s_szc == 0) ? PAGCESIZE :
page_get _pagesi ze(seg->s_szc);
VM _STAT_COND_ADD( pgsz > PAGESI ZE, segvnvnstats.fltanpages[16]);
CALC LPG REG ON(pgsz, seg, addr, len, |pgaddr, |pgeaddr);
segvn_sof t unl ock(seg, | pgaddr, i pgeaddr - | pgaddr, rw;
SEGVN_LOCK_EXI T(seg- >s_as, &svd- >l ock);
return (0);
}

ASSERT(svd->tr_state == SEGYN_TR OFF ||
IHAT_I S_ REG ON_COKI E_VALT D( svd- >r cooki e)) ;
if (brkcow == 0) {
if (svd->tr_state == SEGUN.TR_INIT) {
SEGVN_LOCK_ENTER(seg- >s_as, &svd->l ock, RWWRI TER);
if (svd->tr_state == SEGUN. TR INT) {
ASSERT(svd->vp != NULL && svd->anp == NULL);
ASSERT( svd- >f | ags & MAP_TEXT) ;
ASSERT( svd- >t ype == MAP_PRI VATE)
segvn_textrepl (seg);
ASSERT(svd->tr_state != SEGUN. TR INT);
ASSERT(svd->tr_state != SEGUN_.TR_ON | |
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4961
4962
4963
4964
4965
4966

4968
4969
4970
4971
4972

4974
4975
4976
4977
4978
4979
4980
4981
4982
4983
4984

4986
4987

4989
4990
4991
4992

4994
4995

4997
4998
4999
5000
5001
5002
5003
5004
5005
5006
5007
5008
5009
5010
5011
5012

5014
5015
5016
5017
5018

5020
5021
5022
5023
5024
5025
5026

svd->anmp != NULL);
}
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);

}
} else |f (svd->tr_state != SEGUN_TR OFF) {
SEGVN_LOCK_ENTER( seg- >s_as, &svd->l ock, RWWRI TER);

if (rw==S WITE & svd->tr_state != SEGUN_TR OFF) {

ASSERT( ! svd- >pageprot && !(svd->prot & PROT_WRI TE));

SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
return (FC_PROT);
}

if (svd->tr_state == SEGVN_TR O\I)
ASSERT(svd->vp !'= NULL && svd->anmp != NULL);
segvn_t ext unrepl (seg, 0);
ASSERT(svd->anp == NULL &&
svd->tr_state == SEGYN_TR_OFF);
} else if (svd->tr state I = SEGVN_TR_COFF) {
svd->tr_state = SEGVN_TR CFF;

}
ASSERT(svd->anp == NULL && svd->tr_state == SEGVN_TR_OFF);
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);

SEGVN_LOCK_ENTER(seg->s_as, &svd->|l ock, RW READER);
*

* |f we have the sane protections for the entire segnent,
* insure that the access being attenpted is legitimte.
*/

if (svd->pageprot == 0)
uint_t protchk;

switch (rw) {

case S_READ:

case S_READ NOCOW
protchk = PROT_READ;
br eak;

case S_WRI TE:
protchk = PROT_WRI TE;

break;
case S_EXEC
prot chk = PROT_EXEC,
break;
case S OTHER
defaul t:
protchk = PROT_READ | PROT_WRI TE | PROT_EXEC;
br eak;
}

if ((svd->prot & protchk) == 0)
SEGVN_LOCK_EXI T(seg >s_as, &svd->|ock);
return (FC_PROT); 1% illegal access type */

}

if (brkcow &% HAT_I S_REG ON_COCXKI E_VALI D( svd- >rcooki e)) {
/* this must be SOFTLOCK S_READ fault */
ASSERT( svd->anp == NULL);
ASSERT(svd->tr_state == SEG\/N_TR_(]:F);
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
SEGVN_LOCK_ENTER( seg->s_as, &svd->l ock, RWWRI TER);
if (HAT_I'S REG ON_COKI E_ VALI D( svd- >rcook|e)) {
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*

*/

if

/*
* this nust be the first ever non S_READ NOCOW
* softlock for this segnent.
*
/
ASSERT( svd- >sof t| ockcnt == 0);
hat _| eave_regi on(seg->s_as->a_hat, svd->rcooki e,
THAT_REG ON_TEXT) ;
svd->rcookie = HAT_INVALID_REG ON_COXI E;

}
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
goto top;

We can't allow the long termuse of softlocks for vnpss segnents,
because in sone file truncation cases we should be able to denote
the segment, which requires that there are no softlocks. The
only case where it’'s ok to allow a SOFTLOCK fault agai nst a vnpss
segnment is S_READ NOCOW where the caller holds the address space
| ocked as witer and calls softunlock before dropping the as |ock.
S READ_NOCOWis used by /proc to read menory from another user.

Anot her deadl ock between SOFTLOCK and file truncati on can happen
because segvn_fault_vnodepages() calls the FS one pagesize at

a tinme. A second VOP_GETPAGE() call by segvn_fault vnodepages()
can cause a deadl ock because the first set of page_t’'s remain

| ocked SE_SHARED. To avoid this, we denote segnents on a first
SOFTLOCK if they have a |ength greater than the segnent’s

page size.

So for now, we only avoid denoting a segment on a SOFTLOCK when

the access type is S READ NOCOWand the fault length is less than

or equal to the segnent’s page size. Wile this is quite restrictive,
it should be the npbst common case of SOFTLOCK agai nst a vnpss
segnent .

For S READ NOCOW it's safe not to do a copy on wite because the
cal l er makes sure no CONw || be caused by another thread for a
sof t|1 ocked page.

(type == F_SOFTLOCK && svd->vp != NULL && seg->s_szc != 0) {
int dermte = 0;

i f (rw':SREADNOOCW{

denpte = 1;

}

i1f (!demote && | en > PAGESI ZE) {
pgsz = page_get _pagesli ze(seg- >s_szc);
CALC_LPG REGQ ON(pgsz, seg, addr, len, |pgaddr,

| pgeaddr) ;
if (lpgeaddr - |pgaddr > pgsz) {
denmote = 1;
}
}
ASSERT(denpte || AS_WRI TE_HELD(seg->s_as, &seg->s_as->a_l ock));
if (demote) {

SEGVN_LOCK_EXI T(seg- >s_as, &svd- >l ock);
SEGVN_LOCK_ENTER(seg->s_as, &svd->lock, RWWRI TER);
if (seg->s_szc !'=0) {

segvn_vnpss_cl rszc_cnt ++;

ASSERT(svd- >sof t| ockcnt == 0);

err = segvn_clrszc(seg);

if (err) {

segvn_vnpss_clrszc_err ++;
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5093
5094
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5096
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SEGVN_LOCK_EXI T(seg- >s_as, &svd- >l ock);

return (FC_MAKE ERR(err));
}

}

ASSERT(seg->s_szc == 0);

SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
goto top;

}

/*
* Check to see if we need to allocate an anon_nmap structure.
*
if (svd->anp == NULL && (svd->vp == NULL || brkcow)) {
ASSERT( svd- >r cooki e == HAT | NVALI D REG ON_COKI E) ;
/*
* Drop the "read" |ock on the segment and acquire
* the "wite" version since we have to allocate the
* anon_map.
*/

SEGVN_LOCK_EXI T(seg- >s_as, &svd- >l ock);
SEGVN_LOCK_ENTER(seg->s_as, &svd->lock, RWWR TER);

if (svd->anp == NULL) {
svd->anp = anonnap_al | oc(seg->s_size, 0, ANON_SLEEP);
svd- >anp- >a_szc = seg->S_SzC;

}
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);

/*

* Start all over again since segnent protections

* may have changed after we dropped the "read" |ock.
*/

goto top;

-

*

* S READ NOCOWvs S READ di stinction was
* only needed for the code above. After
* that we treat it as S _READ.

*

if (rw==S_READ {
ASSERT(type == F_SOFTLOCK);
ASSERT(AS_WRI TE_HELD( seg- >s_as, &seg->s_as->a_l ock));
rw = S_READ;

}

anmp = svd->anp;
/*

* MADV_SEQUENTI AL work is ignored for |arge page segnents.
*

if (seg->s_szc !=0) {
pgsz = page_get _pagesi ze(seg->s_szc);
ASSERT( SEGVN_LOCK_HELD( seg- >s_as, &svd->| ock));
CALC LPG REG O\(pgsz, seg, addr, len, |pgaddr, |pgeaddr);
if (svd->vp == NULL) {
err = segvn_fault_anonpages(hat, seg, |pgaddr,
| pgeaddr, type, rw, addr, addr + len, brkcow);
} else {
err = segvn_fault_vnodepages(hat, seg, |pgaddr,
| pgeaddr, type, rw, addr, addr + len, brkcow);
if (err == | E_RETRY) {
ASSERT(seg->s_szc == 0);
ASSERT( SEGVN_READ_HELD( seg- >s_as, &svd- >l ock));
SEGVN_LOCK_EXI T(seg->s_as, &svd- 5 ock) ;
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sl ow.

goto top;
}

}
SEGVN_LOCK_EXI T(seg- >s_as, &svd- >l ock);
return (err);

= seg_page(seg, addr) ;
anmp !'= NUL
ASSERT(svd >r cooki e == HAT_I NVALI D_REG ON_COXI E) ;
anon_i ndex = svd->anon_i ndex + page;

}
page
it

if (type == F_PROT && rw == S _READ &&
svd->tr_state == SEGVN_TR_OFF &&
svd- >t ype == MAP_PRI VATE && svd- >pageprot == 0) {
size_t index = anon_i ndex;
struct anon *ap;

ANON_LOCK_ENTER( &np- >a_rwl ock, RW READER);

/*

* The fast path could apply to S WRI TE al so, except
* that the protection fault could be caused by | azy
* tlb flush when ro->rw. In this case, the pte is

* RWalready. But ROin the other cpu s tlb causes

* the fault. Since hat_chgprot won’t do anything if
* pte doesn’t change, we may end up faulting

* Indefinitely until the ROtlb entry gets replaced.
*

(a = addr; a < addr + len; a += PAGESIZE, index++)
anon_array_enter (anp, index, &cookie);
ap = anon_get _ptr (anmp->ahp, index);
anon_array_exit(&cookie);
if ((ap == NULL) || (ap >an_refcnt 1= 1)) {
ANON_L T( &anp- >a_r wl ock) ;
goto sI ow,

}

hat _chgprot (seg->s_as->a_hat, addr, |len, svd->prot);
ANON_LOCK_EXI T( &anp- >a_rw ock) ;

SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);

return (0);

if (svd->vpage == NULL)
vpage = NULL;
el se
vpage = &svd->vpage[ page] ;

off = svd->offset + (uintptr_t)(addr - seg->s_base);

*

* | f MADV_SEQUENTI AL has been set for the particular page we

* are faulting on, free behind all pages in the segnent and put
* themon the free list.

*/

if ((page !=0) && fltadvice && svd->tr_state != SEGUN. TR ON) {
struct vpage *vpp;
ul ong_t fanon_i ndex;
size_t fpage;
u_of fset _t pgoff, fpgoff;
struct vnode *fvp;
struct anon *fap = NULL;
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5225 if (svd->advice == MADV_SEQUENTI AL || 5291 * We should build a page |ist
5226 (svd- >pageadvi ce && 5292 * to kluster putpages XXX
5227 VPP_ADVI CE(vpage) == MADV_SEQUENTIAL)) { 5293 */
5228 pgoff = off - PAGESI ZE; 5294 (void) VOP_PUTPAGE(fvp,
5229 f page = page - 1; 5295 (of fset_t)fpgoff, PAGESIZE,
5230 if (vpage I'= NULL) 5296 ( B_DONTNEED| B_FREE| B_ASYNC) ,
5231 vpp = &svd->vpagel[ f page] ; 5297 svd->cred, NULL);
5232 if (anp !'= NULL) 5298 VN_RELE(fvp);
5233 fanon_i ndex = svd->anon_i ndex + fpage; 5299 } else {
5300 /*
5235 whil e (pgoff > svd->offset) { 5301 * XXX - Should the loop termnate if
5236 I f (svd->advice != MADV SEQJENTI AL && 5302 * the page is ‘locked ?
5237 (!svd->pageadvice || (vpa 5303 */
5238 VPP_ADVI CE(vpp) != MADV SEQJENTI AL))) 5304 page_unl ock(pp);
5239 “break; 5305 }
5306 --Vvpp;
5241 /* 5307 --fanon_i ndex;
5242 * If this is an anon page, we mnmust find the 5308 pgoff -= PAGESI ZE;
5243 * correct <vp, offset> for it 5309 }
5244 */ 5310 }
5245 fap = NULL; 5311 }
5246 if (amp !'= NULL) {
5247 ANON_LOCK_ENTER( &anp- >a_r wl ock, 5313 plp = pl;
5248 RW READER) ; 5314 *plp = NULL;
5249 anon_array_enter(anp, fanon_index, 5315 pl _alloc_sz = 0;
5250 &cooki e) ;
5251 fap = anon_get _ptr (anp->ahp, 5317 I*
5252 fanon_i ndex) ; 5318 * See if we need to call VOP_GETPAGE for
5253 if (fap !'= NULL) { 5319 * *any* of the range being faulted on.
5254 swap_xl ate(fap, & vp, &f pgoff); 5320 * We can skip all of this work if there
5255 } else { 5321 * was no original vnode.
5256 fpgof f = pgoff; 5322 */
5257 fvp = svd->vp; 5323 if (svd->vp !'= NULL) {
5258 } 5324 u_of fset_t vp_off;
5259 anon_array_exit(&cookie); 5325 size_t vp_len;
5260 ANON_LOCK_EXI T( &anp- >a_rw ock) ; 5326 struct anon *ap;
5261 } else { 5327 vnode_t *vp;
5262 fpgoff = pgoff;
5263 fvp = svd->vp; 5329 vp_off = off;
5264 } 5330 vp_len = len;
5265 if (fvp == NULL)
5266 break; /* XXX */ 5332 if (amp == NULL)
5267 l* 5333 doget page = 1;
5268 * Skip pages that are free or have an 5334 el se {
5269 * "exclusive" |ock. 5335 /*
5270 */ 5336 * Only acquire reader |lock to prevent anp->ahp
5271 pp = page_l ookup_nowai t (fvp, fpgoff, SE_SHARED); 5337 * from being changed. 1t’s ok to m ss pages,
5272 1f (pp == NULL) 5338 * hence we don’'t do anon_array_enter
5273 br eak; 5339 *
5274 /* 5340 ANON_LOCK_ENTER( &np- >a_rw ock, RW READER);
5275 * We don’t need the page_struct_lock to test 5341 ap = anon_get _ptr (anp->ahp, anon_i ndex);
5276 * as this is only advisory; even if we
5277 * acquire it someone mght race in and | ock 5343 if (len <= PAGESI ZE)
5278 * the page after we unlock and before the 5344 /* inline non_anon() */
5279 * PUTPAGE, then VOP_PUTPAGE wi |l do not hing. 5345 doget page = (ap == NULL);
5280 * 5346 el se
5281 if (pp->p_lckent == 0 & pp->p_cowcnt == 0) { 5347 doget page = non_anon( anp->ahp, anon_i ndex,
5282 /* 5348 &p_of f, &p_len);
5283 * Hold the vnode before rel easing 5349 ANON_LOCK_EXI T( &np->a_rw ock) ;
5284 * the page lock to prevent it from 5350 }
5285 * being freed and re-used by sone
5286 * other thread. 5352 if (dogetpage) {
5287 */ 5353 enum seg_rw arw,
5288 VN_HOLD( f vp) ; 5354 struct as *as = seg->s_as;
5289 page unl ock(pp)
5290 /* 5356 if (len > FAULT_TMP_PAGES SZ) {
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5367
5357
5358
5359
5360
5361
5362
5363
5364
5365
5366
5367
5368
5369
5370
5371
5372
5373
5374
5375
5376
5377
5378
5379
5380
5381
5382
5383
5384
5395
5385
5386
5387
5388

5390
5391
5392
5393
5394
5395
5396
5397
5398
5399
5400
5401
5402
5403
5404
5405
5406
5407
5408
5409
5410
5411
5412
5413
5414
5415
5416
5417
5418
5419
5420

if

11

(len /> ptob((sizeof (pl) / sizeof (pl[0])) - 1)) {

* Page list won’t fit in local array,
*/al I ocate one of the needed size.
*
pl _alloc_sz =

(btop(len) + 1) * sizeof (page_t *);
pl p = knem al l oc(pl _all oc_sz, KM SLEEP);
pl p[0] = NULL;
pI sz = len;

} elseif (rw== S V\RITE && svd->type == MAP_PRI VATE | |

-

*
*
*
*
*
*
*
*
*
*

*

*

if

svd->tr_state == SEGUN. TR ON || rw == S _OTHER ||

(((size_t)(addr + PAGESIZE) <

(size_t)(seg->s_base + seg->s_size)) &&

hat probe(as >a_hat, addr + PAGESI ZE))) {
/*

of pages if

(a) this is a CONfault, or

(b) this is a software fault or
(c) next page is already mapped.

—*»x—x—**

= len;

* Ask VOP_GETPAGE to return adjacent pages
*owit

hin the segnent.

((_seg >s_base + seg->s_size) - addr));
ASSERT( (addr + plsz) <=
(seg- >s_base + seg->s_size));

Need to get some non-anonynous pages.

We need to neke only one call to GETPACE to do
this to prevent certain deadl ocking conditions
when we are doing locking. 1In this case
non_anon() shoul d have picked up the small est
range which includes all the non-anonynous
pages in the requested range. W have to

be careful regarding which rwflag to pass in
because on a private nmapping, the underlying
object is never allowed to be witten.

(rw==S WRITE && svd->type == MAP_PRI VATE) {
arw = S_READ;

} else {

arw = rw,

vp = svd->vp;
TRACE - 3(TR_FAC_VM TR_SEGVN_GETPAGE,

"segvn_get page: seg % addr % vp %",
seg, addr, vp);

err = VOP GETPAGE(vp, (offset_t)vp_off, vp_len,

if

&pprot, plp, plsz, seg, addr + (vp_off - off),

svd->cr ed, NULL)
(err) {
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
segvn_pagel i st_rel e(plp);
if (pl_alloc_sz)
kmem free(plp, pl_alloc_sz);
return (FC_MAKE ERR(err));

Ask VOP_GETPACE to return the exact nunber

M N((size_t)FAULT_TMP_PAGES SZ, (size_t)
M N( (si ze_t) PVN_GETPAGE_SZ, (size_t)

arw,
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5421 if (svd->type == MAP_PRI VATE)

5422 vpprot & ~PROT_WRI TE;

5423 }

5424 }

5426 /*

5427 * NB. at this tine the plp array has all the needed non-anon
5428 pages in addition to (possibly) having sone adjacent pages.
5429

5431 /*

5432 * Always acquire the anon_array_l ock to prevent

5433 * 2 threads fromallocating separate anon slots for

5434 * the same "addr"

5435 *

5436 * If this is a copy-on-wite fault and we don’t already

5437 * have the anon_array_l ock, acquire it to prevent the

5438 * fault routine fromhandling multiple copy-on-wite faults
5439 * on the sane "addr" in the sane address space.

5440 *

5441 * Only one thread should deal with the fault since after

5442 * it is handled, the other threads can acquire a translation
5443 * to the newy created private page. This prevents two or
5444 * more threads fromcreating different private pages for the
5445 * same fault.

5446 *

5447 * We grab "serialization" lock here if this is a MAP_PRI VATE segnent
5448 * to prevent deadl ock between this thread and another thread
5449 * which has soft-locked this page and wants to acquire serial _| ock.
5450 * ( bug 4026339 )

5451 *

5452 * The fix for bug 4026339 becones unnecessary when using the
5453 * | ocking scheme with per anmp rwl ock and a gl obal set of hash
5454 * lock, anon_array_lock. If we steal a vnode page when |ow
5455 * on nmenory and upgrad the page |ock through page_rename,
5456 * then the page is PAGE_HANDLED, nothing needs to be done
5457 * for this page after returning from segvn_faul t page.

5458 *

5459 * But really, the page |ock should be downgraded after

5460 * the stolen page is page_renane’ d.

5461 */

5463 if (amp !'= NULL)

5464 ANON_LOCK_ENTER( &np- >a_rw ock, RW READER);

5466 /*

5467 * Ok, now | oop over the address range and handle faults

5468 *

5469 for (a = addr; a < addr + len; a += PAGESIZE, off += PACESIZE) {
5470 err = segvn_faul tpage(hat, seg, a, off, vpage, plp, vpprot,
5471 type, rw, brkcow);

5472 if (err) {

5473 if (anp !'= NULL)

5474 Ah[hLLCCK_EXIT(&anp->a_rmAock)

5475 if (type == F_SOFTLOCK && a > addr)

5476 segvn_softunl ock(seg, addr, (a - addr),
5477 S OTHER);

5478 }

5479 SEGVN_LOCK_EXI T(seg- >s_as, &svd- >l ock);

5480 segvn_pagel i st _rel e(plp);

5481 if (pl_alloc_sz)

5482 kmem free(pl p, pl_alloc_sz)

5483 return (err);

5484 }

5485 i1f (vpage) {

5486 vpage++;
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5487 } else if (svd->vpage) {

5488 page = seg_page(seg, addr);

5489 vpage = &svd->vpage[ ++page] ;

5490 }

5491 }

5493 /* Didn't get pages fromthe underlying fs so we’re done */

5494 if (!doget page)

5495 got o done;

5497 /*

5498 * Now handl e any other pages in the list returned.

5499 * |f the page can be used, |oad up the translations now.

5500 * Note that the for loop will only be entered if "plp"

5501 * is pointing to a non-NULL page pointer which neans that

5502 * VOP_GETPAGE() was called and vpprot has been initialized.
5503 *

5504 if (svd->pageprot == 0)

5505 prot = svd->prot & vpprot;

5508 /*

5509 * Large Files: diff should be unsigned val ue because we started
5510 * supporting > 2GB segnent sizes from2.5.1 and when a

5511 * large file of size > 2GB gets mapped to address space

5512 * the diff value can be >

5513 */

5515 (ppp = plp; (pp = *ppp) != NULL; ppp++) {

5516 size_t diff;

5517 struct anon *ap;

5518 int anon_i ndex;

5519 anon_sync_obj _t cooki e;

5520 int hat_flag = HAT_LOAD _ADV,

5522 if (svd->flags & MAP_TEXT) {

5523 hat _flag | = HAT_LOAD TEXT;

5524 }

5526 if (pp == PAGE_HANDLED)

5527 cont i nue;

5529 if (svd->tr_state != SEGYN.TR ON &&

5530 pp->p_of fset >= svd->of fset &&

5531 pp- >p_of fset < svd->of fset + seg->s_size) {

5533 diff = pp->p_offset - svd->of fset;

5535 /*

5536 * Large Files: Following is the assertion

5537 * validating the above cast.

5538 */

5539 ASSERT( svd->vp == pp->p_vnode);

5541 page = btop(diff);

5542 I f (svd->pageprot)

5543 prot = VPP_PROT(&svd->vpage[ page]) & vpprot;
5545 /*

5546 * Prevent other threads in the address space from
5547 * creating private pages (i.e., allocating anon slots)
5548 * while we are in the process of |oading translations
5549 * to additional pages returned by the underlying
5550 * object.

5551 */

5552 if (amp !'= NULL) {
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5553
5554
5555
5556
5557
5558
5559
5560
5561
5562
5563
5564
5565
5566
5567
5568
5569
5570
5571
5572
5573
5574
5575
5576
5577
5578
5579
5580
5581
5582
5583
5584
5585 done
5586 if (amp !'= NULL)
5587
5588
5589
5590
5591
5592 }
__unchanged_portion_onitted_

if (pl_alloc_sz)
kmem free(plp,
return (0);

anon_i ndex = svd->anon_i ndex + page;

anon_array_enter(anp, anon_i ndex,
ap = anon_get _ptr (anmp->ahp,

|}f ((anp. --(NULL) [

}
!

&cooki e) ;
anon_i ndex) ;

(ap == NULL)) {
ORT( pp- >p_vnode) ||
enabl e_nbi t V\a) {

if (rw==S_WRITE

hat _set nod( pp) ;

else if (rw!= S OTHER &&
I'hat _i snmod(pp))

prot & ~PROT_WRI TE;

*

* Skip mapping read ahead pages marked
* for mgration, so they wll get mgrated
* properly on fault
*
/

ASSERT(anp == NULL |

}

svd- >rcooki e == HAT_I NVALI D_REG ON_COXI E) ;
f ((prot & PROT_READ) && ! PP_I SM GRATE(pp)) {
hat _mend oad_r egi on( hat,
seg->s_base + diff,
pp, prot, hat flag,
svd- >r cooki e);

;ff (anp !'= NULL)

anon_array_exit(&cookie);

}
page_unl ock(pp);

pl

ANON_LOCK_EXI T( &anp- >a_rw ock) ;
SEGVN_LOCK_EXI T(seg->s_as,

&svd- >l ock) ;

_alloc_sz);



