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1/*
* CDDL HEADER START

The contents of this file are subject to the terms 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 |icense at usr/src/ OPENSOLARI S. LI CENSE
or http://ww. opensol aris.org/os/licensing.

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END
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21/

22 Copyright 2010 Sun Mcrosystens, Inc. Al rights reserved.

23 Use is subject to license terms.

24 */

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

27 | * Al Rights Reserved */

29 /*

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

31 * The Regents of the University of California

32 * Al Rights Reserved

33 *

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

37 */

39 #ifndef _VM PVN_H

40 #define VM PVN H

42 #include <sys/buf. h>
43 #include <vniseg. h>

45 #ifdef __cplusplus

46 extern "C' {

47 #endi f

49 #ifdef _KERNEL

51 /*

52 * VM- paged vnode.

53 *

54 * The VM system nanages nenory as a cache of paged vnodes.
55 * This file desribes the interfaces to common subroutines
56 */used to help inplenment the VMfile systemroutines.

57 *

59 struct page *pvn_read_kl uster(struct vnode *vp, u_offset_t off,
60 struct seg *seg, caddr_t addr, u_offset_t *offp,
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size_t *lenp, u_offset_t vp_off,
int isra);
*pvn_write_Kkl uster(struct vnode *vp, struct page *pp,

size_t vp_len,

struct page

*
’

*
,

u_offset_t *offp, size_t *lenp, u_offset_t vp_off,
size_t vp_len, int flags);
voi d pvn_read_done(struct page *plist, int flags);
voi d pvn_write_done(struct page *plist, int flags);
voi d pvn_i o_done(struct page *plist);
int pvn_vplist_di rty(struct vnode *vp, u_offset_t off,
int (*putapage)(vnode_t *, struct page *, u_offset _t
size_t *, int, cred_t *),
int flags, struct cred *cred);
voi d pvn_vplist_setdirty(vnode_t *vp, int ( page_check) (page_t *));
int pvn_getdirty(struct page *pp, Int flags);
voi d pvn_vpzero(struct vnode *vp, u_offset_t va en, size_t zbytes);
int pvn_get pages(
int (*getpage)(vnode_t *, u_offset_t, size_t, uint_t
struct page *[], size_t, struct seg *
caddr _t, enumseg_rw, cred_t *),
struct vnode *vp, u_offset_t off, size_t len,
uint_t *protp, struct page **pl, size_t plsz,
struct seg *seg, caddr_t addr, enum seg_rw rw,
struct cred *cred);
voi d pvn_plist_init(struct page *pp, struct page **pl, size_t plsz,
u_offset _t off, size_t io_len, enumseg_rwrw;
voi d pvn_init(void);
/*
* The value is put in p_hash to identify marker pages. It is safe to
* test p_hash ==(!=) PVN_VPLI ST_HASH TAG even wi t hout hol di ng p_sel ock.
*
/
#defi ne PVN_VPLI ST_HASH TAG ((page_t *)-1)

/*
* When requesting pages fromthe getpage routines, pvn_getpages wll

* allocate space to return PVN_GETPAGE_NUM pages whi ch map PVN_GETPAGE_ SZ
* worth of bytes. These nunbers are chosen to be the mininumof the max’s
* given in terms of bytes and pages.

*

/

#def i ne PVN_MAX_GETPAGE_SZ 0x10000
#defi ne PVN_MAX_GETPAGE_NUM 0x8

/* getpage size limt */
/* getpage page limt */

#if PVN_MAX_GETPAGE_SZ > PVN_MAX_GETPAGE_NUM * PAGESI ZE

#define PVN GETPAGE_SZ pt ob( PVN_MAX_GETPAGE_NUM
#def i ne PVN_GETPAGE_NUM PVN_MAX_GETPAGE_NUM

#el se

#def i ne PVN_GETPAGE_SZ PVN_MAX_GETPAGE_SZ
#def i ne PVN_GETPAGE_NUM bt op( PVN_MAX_GETPAGE_SZ)

#endi f
#endif /* _KERNEL */
#i fdef _ cplusplus

__unchanged_portion_omtted_
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1/*

2 * CDDL HEADER START

3 *

4 * The contents of this file are subject to the terms of the

5 * Common Devel opnent and Distribution License (the "License")

6 * You may not use this file except in conpliance with the License

7 *

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

10 * See the License for the specific |anguage governing pernissions
11 * and limtations under the License

12 =

13 * When distributing Covered Code, include this CDDL HEADER i n each
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE
15 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END

20 */

21 /=

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

23 * Copyright 2015 Nexenta Systenms, Inc. Al rights reserved.
24 #endif /* | codereview */

25 */

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

28 [ * Al Rights Reser ved */

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 * contributors

38 */

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

44 #incl ude <sys/types. h>

45 #incl ude <sys/param h>

46 #include <sys/t_Il ock. h>
47 #incl ude <sys/errno. h>

48 #i ncl ude <sys/systm h>

49 #incl ude <sys/mman. h>

50 #incl ude <sys/ debug. h>

51 #include <sys/cred. h>

52 #include <sys/vnsystm h>
53 #incl ude <sys/tuneable. h>
54 #i ncl ude <sys/ bitnap. h>
55 #i ncl ude <sys/swap. h>

56 #i ncl ude <sys/knmem h>

57 #include <sys/sysmacros. h>
58 #include <sys/vtrace. h>
59 #include <sys/cmm_err. h>
60 #i nclude <sys/callb. h>
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63

#
#
#

#
#
#
#
#
#
#i
#i
#i
#i
#i
#i
#i

/

* ok Gk ok k% ok *

ncl ude
ncl ude
ncl ude

ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude

segvn_

<sys/vm h>
<sys/ dunphdr . h>
<sys/ |l grp. h>

<vni hat. h>

<vm as. h>

<vni seg. h>

<vni seg_vn. h>
<vni pvn. h>

<vnl anon. h>
<vnl page. h>
<vnl vpage. h>
<sys/ proc. h>
<sys/task. h>
<sys/ proj ect. h>
<sys/ zone. h>
<sys/shm. npl . h>

fault needs a tenporary page list array. To avoid calling knem al

the time, it creates a small (PVN_GETPAGE_NUMentry) array and uses it if

it can.

In the rare case when this page list is not large enough, it

goes and gets a |large enough array from knem

This smal| page list array covers either 8 pages or 64kB worth of pages -
whi chever is smaller.

*

/
#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
#defi ne” PVN_GETPAGE_SZ pt ob( PVN_MAX_GETPAGE_NUM)

#def i ne PVN_GETPAGE_NUM PVN_MAX_ GETPAGE_NUM

#el se
#defi ne PVN_GETPAGE_SZ PVN_MAX_ GETPAGE_SZ

#def i ne PVN GETPAGE NUM btop(PVN MAX_ GETPAGE . SZ)

#endi f

#endif /* | codereview */

/*

*/Private seg op routines

*

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

static int segvn_unnep(struct seg *seg, caddr_t addr, size_t |en)

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 addr
size_t len, uint_t prot);

static int segvn_ checkprot(struct seg *seg, caddr_t addr,
size_t len, uint_t prot);

static int segvn_| kluster(struct seg *seg, caddr _t addr, ssize_t delta);

static size_t segvn_swapout (struct seg *seg);

static int segvn_sync(struct seg *seg, caddr _t addr, size_t len
int attr, uint_t flags);

static size_t segvn_incore(struct seg *seg caddr _t addr, size_t len
char *vec);

static int segvn_| Iockop(struct seg *seg, caddr_t addr, size_t len
int attr, int op, ulong_t *|ockmap, size t pos);

static int segvn_getprot(struct seg *seg, caddr_t addr, size_t len
uint_t *protv);

static u_offset_t segvn_get of fset (struct seg *seg, caddr_t addr)

static int segvn_gettype(struct seg *seg, caddr_t addr)

static int segvn_getvp(struct seg *seg, caddr_t addr
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struct vnode **vpp);
segvn_advi se(struct seg *seg,
ui nt _t behav);
segvn_dunp(struct seg *seg);
segvn_pagel ock(struct seg *seg, caddr_t addr, size_t |en,
struct page ***ppp, enum | ock_type type, enum seg_rw rw;
segvn_set pagesi ze(struct seg *seg, caddr_t addr, size_t len,
uint_t szc);
segvn_get meni d(struct seg *seg,
mem d_t *memidp);
I grp_nmem_ pol i cy_i nfo_t *segvn_get pol i cy(struct seg *, caddr_t);
int segvn_capabl e(struct seg *seg, segcapability t capable);

static int caddr _t addr, size_t len,

voi d
int

static
static

static int

static int caddr _t addr,
static
static
struct seg_ops segvn_ops = {
segvn_dup,
segvn_unnap,
segvn_free,
segvn_fault,
segvn_faul ta,
segvn_set prot,
segvn_checkprot,
segvn_kl uster,
segvn_swapout ,
segvn_sync,

segvn_i ncore,

segvn_| ockop,
segvn_get prot,
segvn_get of f set,
segvn_gettype,
segvn_getvp,
segvn_advi se,
segvn_dunp,
segvn_pagel ock,
segvn_set pagesi ze,
segvn_get meni d,
segvn_get policy,
segvn_capabl e,

}s

/*
*/Comron zfod structures,
*
static segvn_crargs_t zfod_segvn_crargs =
SEGVN_ZFOD ARGS( PROT_ZFCD, PROT_ALL);
static segvn_crargs_t kzfod_segvn_crargs =
SEGVN_ZFOD_ARGS( PROT_ZFOD & ~PROT_USER,
PROT_ALL & ~PROT_USER);
static segvn_crargs_t stack_noexec_crargs =
SEGVN_ZFOD ARGS( PROT_ZFCOD & ~PROT_EXEC, PROT_ALL);

provided as a shorthand for others to use.

caddr _t zfod_argsp = (caddr_t)&zfod_segvn_crargs; /* user zfod argsp */
caddr _t kzfod_argsp = (caddr _t)&kzfod_segvn_crargs; /* kernel zfod argsp */
caddr _t stack_exec_argsp = (caddr _t)&zfod_segvn_crargs; /* executable stack */
caddr_t stack_noexec_argsp = (caddr_t)&stack_noexec_crargs; /* noexec stack */
#defi ne vpgt ob(n) ((n) * sizeof (struct vpage)) /* For brevity */
size_t segvn_conb_thrshld = U NT_MAX; /* patchable -- see 1196681 */

size_t segvn_pgl ock_conb_thrshld = (1UL << 16); /* 64K */

size_t segvn_pgl ock_conb_balign = (1UL << 16); /* 64K */

uint_t segvn_pgl ock_comb_bshift;

size_t segvn_pgl ock_conb_palign;

static int segvn_concat (struct seg *, struct seg *, int);

static int segvn_extend_prev(struct seg *, struct seg *
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struct segvn_crargs *, size_t);
static int segvn_ext end_next (struct seg *, struct seg *
struct segvn_crargs *, size_t);
static void segvn_sof tunl ock(struct seg *, caddr_t, size_t, enumseg_rw);
static void segvn_pagel i st _rel e(page_t **);
static void segvn_set vnode_npss(vnode_t *);
static void segvn_r el ocat e_pages(page_t **, page_t *);
static int segvn_ful | _szcpages(page_t uint_t, int *, uint_t *);
static int segvn_fill _vp_pages(struct segvn_ data’ *, vnode_t *, u_offset_t,
uint_t, page_t **, page_t **, uint_t *, int *);
static faultcode_t segvn_ fault_vnodepages(struct hat *, struct seg *, caddr_t,
caddr_t, enumfault_type, enumseg_rw, caddr_t, caddr_t, int);
static faultcode_t segvn_fault_anonpages(struct hat *, struct seg *, caddr_t,
caddr _t, enumfault_type, enumseg_rw, caddr_t, caddr_t, |nt);
static faultcode_t segvn_faul t page(struct hat *, Tstruct seg *, caddr_t,
u_offset_t, struct vpage *, page_t **, uint_t,
enum fault _type, enumseg_rw, int);
static void segvn_vpage(struct seg *
static size_t segvn_count _swap_by_vpages(struct seg *);
static void segvn_purge(struct seg *seg);
static int segvn_reclain(void *, caddr_t, size_t, struct page **,
enum seg_rw, int);
static int shanmp_recl ai m(void *, caddr_t, size_t, struct page **,
enum seg_rw, int);
static int sameprot(struct seg *, caddr_t, size_t);
static int segvn_denote range(struct seg *, caddr_t, size_t, int, uint_t);
static int segvn_clrszc(struct seg *);
static struct seg *segvn_split seg(struct seg *, caddr_t);
static int segvn_clai m pages(struct seg *, struct vpage *, u_offset_t,
ulong_t, uint_t);
static void segvn_hat _rgn_unl oad_cal | back(caddr_t, caddr_t, caddr_t,
size_t, void *, u_offset_t);
static struct knem cache *segvn_cache;
static struct kmem cache **segvn_szc_cache;
#i f def VM _STATS
static struct segvnvnstats_str {
ulong_t fill_vp_pages[31];
ulong_t fltvnpages[49];
ulong_t fullszcpages[10];
ul ong_t rel ocat epages| 3];
ul ong_t fltanpages[17];
ul ong_t pagel ock[ 2] ;
ul ong_t denot erange[ 3] ;
} segvnvnstats;
#endi f /* VM STATS */
#def i ne SDR_RANGE 1 /* denote entire range */
#def i ne SDR_END 2 /* denpte non aligned ends only */
#define CALC_LPG REG ON(pgsz, seg, addr, len, |pgaddr, |pgeaddr) { \
if ((len) 1= 0)
| pgaddr = (caddr_t)P2ALI GN((uintptr_t)(addr), pgsz);
ASSERT( | pgaddr >= (seg)->s_base);
| pgeaddr = (caddr t)P2R(1JNDUP((m ntptr_t)((addr) +
(len)), pgsz);
ASSERT( | pgeaddr > | pgaddr);
ASSERT( | pgeaddr <= (seg)- >s_base + (seg)->s_size);
} else {
| pgeaddr = | pgaddr = (addr);
}
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259 }

261 /* ARGSUSED*/

262 static int

263 segvn_cache_constructor(void *buf, void *cdrarg, int knflags)

264 {

265 struct segvn_data *svd = buf;

267 rw_init(&vd->l ock, NULL, RWDEFAULT, NULL);

268 nmut ex_i ni t (&vd- >segfree_syncnt x, NULL, MJUTEX_DEFAULT, NULL);
269 svd->svn_trnext = svd->svn_trprev = NULL;

270 return (0);

271 }

273 | * ARGSUSED1*/

274 static void

275 segvn_cache_destructor(void *buf, void *cdrarg)

276 {

277 struct segvn_data *svd = buf;

279 rw_dest roy( &vd- >l ock) ;

280 mut ex_dest roy( &svd- >segfree_syncnt x) ;

281 }

283 [ * ARGSUSED*/

284 static int

285 svntr_cache_constructor(void *buf, void *cdrarg, int knflags)

286 {

287 bzero(buf, sizeof (svntr_t));

288 return (0);

289 }

291 /*

292 * Patching this variable to non-zero allows the systemto run with
293 * stacks marked as "not executable". |It's a bit of a kludge, but is
294 * provided as a tweakable for platforns that export those ABIs

295 * (e.g. sparc V8) that have executabl e stacks enabl ed by default.
296 * There are also sonme restrictions for platforms that don't actually
297 * inplenment 'noexec’ protections.

298 *

299 * Once enabled, the systemis (therefore) unable to provide a fully
300 * ABI-conpliant execution environment, though practically speaking,
301 * nost everything works. The exceptions are generally sonme interpreters
302 * and debuggers that create executable code on the stack and junp
303 * into it (without explicitly nprotecting the address range to include
304 * PROT_EXECQ).

305 *

306 * One inportant class of applications that are disabled are those
307 * that have been transforned into nalicious agents using one of the
308 */nurrerous "buffer overflow' attacks. See 4007890.

309 *

310 int noexec_user_stack = 0;

311 int noexec_user_stack_log = 1;

313 int segvn_l pg_di sable = 0;

314 uint_t segvn_maxpgszc = O;

316 ul ong_t segvn_vnpss_clrszc_cnt;

317 ulong_t segvn_vnpss_clrszc_err;

318 ul ong_t segvn_fltvnpages_clrszc_cnt;

319 ul ong_t segvn_fltvnpages_clrszc_err;

320 ul ong_t segvn_setpgsz_align_err;

321 ulong_t segvn_setpgsz_anon_align_err;

322 ul ong_t segvn_setpgsz_getattr_err;

323 ul ong_t segvn_setpgsz_eof _err;

324 ulong_t segvn_faul tvnnpss_align_erri;
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ul
ul
ul
ul
ul

ong_t segvn_faultvnnpss_align_err2;
ong_t segvn_faul tvnnpss_align_err3;
ong_t segvn_faultvnnpss_align_err4;
ong_t segvn_faultvnnpss_align_err5;
ong_t segvn_vnpss_pagei o_deadl k_err;

int segvn_use_regions = 1;

/

B T T T I T T S N

Segvn supports text replication optimnization for NUVA pl atfornms. Text
replica’s are represented by anon naps (anp). There's one anp per text file
region per |group. A process chooses the anp for each of its text mappings
based on the | group assignment of its main thread (t_tid = 1). Al
processes that want a replica on a particular Igroup for the same text file
mappi ng share the sane anp. anp’s are | ooked up in svntr_hashtab hash table
with vp,off,size,szc used as a key. Text replication segnents are read only
MAP_PRI VATE| MAP_TEXT segnents that map vnode. Replication is achieved by
forcing CONVfaults fromvnode to anp and mappi ng anp pages instead of vnode
pages. Replication anp is assigned to a segnent when it gets its first
pagefault. To handle nmain thread | group rehom ng segvn_trasync_t hread
rechecks periodically if the process still maps an anp local to the nain
thread. If not async thread forces process to remap to an anp in the new
home | group of the main thread. Current text replication inplenmentation
only provides the benefit to workloads that do nbst of their work in the
main thread of a process or all the threads of a process run in the same
I group. To extend text replication benefit to different types of
mul tithreaded workl oads further work would be needed in the hat |ayer to
allow the sanme virtual address in the sane hat to sinultaneously map
?iffere?t physi cal addresses (i.e. page table replication would be needed
or x86

anp pages are used instead of vnode pages as |ong as segnent has a very
simple life cycle. It’s created via segvn_create(), handles S EXEC
(S_READ) pagefaults and is fully unmapped. |If anythl ng nore conplicated
happens such as protection is changed, real CONfault happens, pagesize is
changed, MC_LOCK is requested or segnent is partially unmapped we turn off
text replication by converting the segment back to vnode only segnent
(unmep segnent’s address range and set svd->anp to NULL).

The original file can be changed after anp is inserted into
svntr_hashtab. Processes that are launched after the file is already
changed can’t use the replica’ s created prior to the file change. To
inmplement this functionality hash entries are tinestanped. Replica s can
only be used if current file nodification tine is the same as the tinmestanp
saved when hash entry was created. However just tinestanps al one are not
sufficient to detect file nodification via mrap(MAP_SHARED) mappi ngs. W\
deal with file changes via MAP_SHARED mappings differently. Wen witable
MAP_SHARED mappi ngs are created to vnodes marked as executable we mark all
exi stlng replica s for this vnode as not usable for future text

mappi ngs. And we don't create newreplica's for files that currently have
potentially witabl e MAP_SHARED mappi ngs (i.e. vn_is_mapped(V_WRI TE) is
true).

/

#define SEGUN_TEXTREPL_MAXBYTES FACTOR ( 20)

size_t segvn_textrepl _nax_bytes_factor = SEGYN TEXTREPL_MAXBYTES_ FACTOR;
static ulong_t svntr_hashtab_sz = 512;

static svntr_bucket _t *svntr_hashtab = NULL;

static struct kmem cache *svntr_cache;

static svntr_stats_t *segvn_textrepl _stats;

static ksema_t segvn_trasync_sem

int segvn_di sabl e_textrepl = 1,

size_t textrepl _size_thresh = (size_t)-1;

size_t segvn_textrepl _bytes = 0;
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391 size_t segvn_t extrepl _max_bytes

392 cl ock_t segvn_updat e_t extrepl _i nterval
393 int segvn_update_tr_tine = 10;
394 int segvn_di sabl e_t extrepl _updat e
396 static void segvn_textrepl (struct seg *)

397 static void segvn_textunrepl (struct seg *, int);

398 static void segvn_inval _trcache(vnode_t *);

399 static void segvn_trasync_thread(void);

400 static void segvn_trupdate_wakeup(void *);

401 static void segvn_trupdate(void);

402 static void segvn_trupdate_seg(struct seg *, segvn_data_t

403 ul ong_t);

405 /*

406 * Initialize segvn data structures

407 */

408 void

409 segvn_init(void)

410 {

411 ui nt_t nmaxszc;

412 uint_t szc;

413 size_t pgsz;

415 segvn_cache = kmem cache_create("segvn_cache",

416 si zeof (struct segvn_data), O,

417 segvn_cache_constructor, segvn_cache_dest ructor,
418 NULL, NULL, 0);

420 if (segvn_|l pg_disable == 0) {

421 Szc = nmaxszc = page_num pagesi zes() - 1;

422 if (szc == 0) {

423 segvn_| pg_di sable = 1;

424

425 i1 f (page_get pageS| ze(0) !'= PACESI ZE) {

426 panl c("segvn_init: bad szc 0");

427 / * NOTREACHED* /

428 }

429 while (szc !'= 0)

430 pgsz = page_get _pagesi ze(szc);

431 It (pgsz <= PAGESIZE || 'IS_ P2ALI GNED( pgsz, p
432 pani c("segvn_init: bad szc %", szc)
433 / * NOTREACHED* /

434

435 szc--;

436

437 if (segvn_maxpgszc == 0 || segvn_maxpgszc > maxszc)
438 segvn_rmxpgszc = maxszc;

439 }

441 if (segvn_maxpgszc) {

442 segvn_szc_cache = (struct kmem cache **)knmem al | oc(
443 (segvn_maxpgszc + 1) * sizeof (struct

444 KM_SLEEP) ;

445 }

447 for (szc = 1; szc <= segvn_maxpgszc; szc++) {

448 char str[32];

450 (void) sprintf(str, "segvn_szc_cache%d",

451 segvn_szc_cache[szc] = kmem cache_create(str,
452 page_get _pagecnt (szc) * sizeof (page_t *)
453 NULL, NULL, NULL, NULL, NULL, KMC NODEBUG)
454 }

kmem cache *),

457 if (segvn_use_regions && ! hat supported(HAT SHARED_REG ONS, NULL))
458 segvn_use_r egi ons ;

460 /*

461 * For now shared regions and text replication segvn support
462 * are mutual ly exclusive. This is acceptable because

463 * currently significant benefit fromtext replication was

464 * only observed on AMD64 NUMA platforns (due to relatively

465 * smal | L2$ size) and currently we don’'t support shared

466 * regions on x86.

467 */

468 if (segvn_use_regions && !segvn_disable_textrepl) {

469 segvn_di sabl e_textrepl = 1;

470 }

472 #if defined(_LP64)

473 if (Tgrp_optinmizations() & textrepl _size_thresh != (size_t)-1 &
474 I segvn_di sabl e_textrepl) {

475 ulong_t i;

476 size_t hsz = svntr_hashtab_sz * sizeof (svntr_bucket_t);
478 svntr_cache = knem cache_create("svntr_cache",

479 si zeof (svntr_t), 0O, svntr_cache_constructor, NULL,
480 NULL, NULL, NULL, 0);

481 svnt r_hasht ab = kmem zal | oc(hsz, KM SLEEP);

482 for (i = 0; i < svntr_hashtab_sz; i++)

483 mut ex_init(&vntr_ hashtab[l] tr_lock, NULL,
484 MUTEX_DEFAULT, NULL);

485

486 segvn_t extrepl _max_bytes = ptob(physnem /

487 segvn_textrepl _ max _bytes_factor;

488 segvn_textrepl stats = kmem zal | oc(l\K:PU *

489 sizeof (svntr_stats_t), KM SLEEP);

490 sema_i nit(&segvn_trasync_sem 0, NULL, SEMA DEFAULT, NULL);
491 (void) thread_create(NULL, 0, segvn_trasync_thread,

492 NULL, 0, &0, TS RUN, mi ncl syspri);

493

494 #endi f

496 if (!1SP2(segvn_pgl ock_conb_balign) ||

497 segvn_pgl ock_conb_bal i gn < PAGESI ZE) {

498 segvn_pgl ock_conb_balign = 1UL << 16; /* 64K */

499 }

500 segvn_pgl ock_conb_bshi ft = hi ghbit (segvn_pgl ock_conb_balign) - 1;
501 ) segvn_pgl ock_conb_pal i gn = btop(segvn_pgl ock_comb_bali gn);

502

504 #define SEGVN PAGEI O ((void *)0x1)

505

#def i ne SEGVN_NOPAGEI O ((void *)0x2)

507 static void

508 segvn_setvnode_npss(vnode_t *vp)

509 {

510 int err;

512 ASSERT(vp->v_npssdata == NULL ||

513 vp->v_npssdata == SEGVN_PAGEI O | |

514 vp->v_npssdat a == SEGVN_NOPAGEI O) ;

516 if (vp- >v _nmpssdata == NULL)

517 if (vn_vnpss_ usepagel o(vp)) {

518 err VOP_PACEI Q(vp, (page_t *)NULL,
519 (u_offset_t)O, 0, 0, CRED(), NULL);
520 } else {

521 err = ENOSYS;

522 }
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523 /*

524 * set v_npssdata just once per vnode life

525 * so that it never changes.

526 */

527 nmut ex_ent er (& p->v Iock)

528 if (vp->v_npssdata == NULL) {

529 if (err == EINVAL) {

530 vp- >v_npssdata = SEGVN_PAGElI O

531 } else {

532 vp->v_npssdata = SEGYN_NOPAGEI G,
533 }

534 }

535 mut ex_exi t (&p->v_| ock);

536 }

537 }

539 int

540 segvn_create(struct seg *seg, void *argsp)

541 {

542 struct segvn_crargs *a = (struct segvn_crargs *)argsp;

543 struct segvn_data *svd;

544 size_t swesv = 0;

545 struct cred *cred;

546 struct anon_map *anp;

547 int error = 0;

548 size_t pgsz;

549 I grp_mem policy_t npolicy = LGRP_MEM POLI CY_DEFAULT,;

550 int use rgn = 0;

5518 int trok = 0;

553 ASSERT(seg->s_as &% AS WRI TE_HELD( seg- >s_as, &seg->s_as->a_l ock));
555 if (a->type != MAP_PRIVATE && a->type != MAP_SHARED) {

556 pani c("segvn_create type");

557 / * NOTREACHED* /

558 1

560 /*

561 * Check argunents. |f a shared anon structure is given then
562 * it is illegal to also specify a vp.

563 *

564 if (a->anp !'= NULL && a->vp != NULL) {

565 pani c("segvn_create anon_nmap");

566 / * NOTREACHED* /

567 }

569 if (a->type == MAP_PRI VATE && (a >f|lags & MAP_TEXT) &&

570 a->vp !'= NULL && a->prot == (PROT_USER | PROT_READ | PROT_EXEC) &&
571 segvn_use_regions) {

572 use_rgn = 1;

573 }

575 /* MAP_NORESERVE on a MAP_SHARED segnent is neaningl ess. */
576 if (a->type == MAP_SHARED)

577 a->fl ags & ~MAP_NORESERVE;

579 if (a->szc !'=0) {

580 if (segvn_lpg_disable !=0 || (a->szc == AS_MAP_NO_LPCOB)
581 (a->anp = NULL && a->type == MAP_PRI VATE) []|
582 (a->flags & MAP_NORESERVE) || seg->s_as == &kas) {
583 a->szc = 0;

584 } else {

585 if (a->szc > segvn_maxpgszc)

586 a->szc = segvn_naxpgszc;

587 pgsz = page_get _pagesi ze(a->szc);

588 if (!l S_P2ALI GNED( seg->s_base, pgsz) ||
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589 1'I'S_P2ALI GNED(seg >s_size, pgsz)) {

590 a->szc = 0;

591 } else if (a->vp !'= NULL) {

592 if (IS_S)/\APFSVP( a->vp) || VNI SKAS(a->vp)) {
593 *

594 * paranoi d check.

595 * hat _page_denpte() is not supported
596 * on swapfs pages.

597 */

598 a->szc = 0;

599 } else if (map_addr_vacalign_check(seg->s_base,
600 a->of fset & PAGEMASK)) {

601 a->szc = 0;

602 }

603 } else if (a->anp != NULL)

604 pgcnt _t anum = btopr(a- >of fset) ;

605 pgcnt _t pgcnt = page_get _pagecnt (a- >szc);
606 1t (!'1'S_P2ALI GNED(anum pgcnt))

607 a->szc = 0;

608 }

609 }

610 }

611 }

613 /*

614 * |f segnment may need private pages, reserve them now.

615 */

616 if (!(a->flags & MAP_NORESERVE) && ((a->vp == NULL && a->anmp == NULL) ||
617 (a->type == MAP_PRI VATE && (a->pr ot &PROT WRITE)))) {

618 if (anon_resv_zone(seg->s_si ze,

619 seg- >s_as- >a_proc->p_zone) == 0)

620 return (EAGAI N) ;

621 SWresv = seg->s_size

622 TRACE 3(TR FAC_ WM TR ANON_PROC, "anon proc: % %u %",

623 seg, swesv, 1);

624 1

626 /*

627 * Reserve any mapping structures that may be required.

628 *

629 * Don't do it for segnents that nmay use regions. It's currently a
630 * noop in the hat inplenentations anyway.

631 */

632 if (luse_rgn)

633 ) hat _map(seg- >s_as->a_hat, seg->s_base, seg->s_size, HAT_MAP);
634

636 if (a->cred) {

637 cred = a->cred,

638 crhol d(cred);

639 } else {

640 crhold(cred = CRED());

641 }

643 /* Informthe vnode of the new napping */

644 if (a->vp !'= NULL)

645 error = VOP_ADDMAP( a->vp, a->of fset & PAGEMASK,

646 seg->s_as, seg->s_base, seg->s_size, a->prot,

647 a- >maxprot, a->type, cred, NULL);

648 if (error) {

649 if (swesv !=0)

650 anon_unr esv_zone(sw esv,

651 seg->s_as->a_proc->p_zone);

652 TRACE = 3(TR_FAC_ VM TR_ANON PRCD

653 "anon proc: % %u %", seg, swesv, 0);
654 }
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655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671

673
674

676
677
678
679
680
681
682
683

685
686
687
688
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690
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692
693
694
695
696

698
699
700
701
702
703
704
705
706
707
708
709
710

712
713
714
715
716
717
718
719
720

}
/

*
*
*
*
if

*
*
*
*
*
*
if

crfree(cred);
if (luse rgn) {
hat _unl oad(seg->s_as->a_hat, seg->s_base,
seg->s_si ze, HAT_UNLOAD UNMAP) ;

return (error);

}

/*

* svntr_hashtab will be NULL if we support shared regions.
)

trok = ((a->flags & MAP_TEXT) &&
(seg->s_size > textrepl _size_thresh ||
(a->flags & _MAP_TEXTREPL))
I grp_optimzations() && svntr_hashtab != NULL &&
a->type == MAP_PRI VATE && swresv == 0 &&
I (a->fl ags & MAP_NORESERVE) &&
seg->s_as ! = &as && a->vp->v_type == VREG;

ASSERT(!trok || !'use_rgn);

MAP_NORESERVE mappi ngs don’t count towards the VSZ of a process
ntil we fault the pages in.

((a->vp == NULL || a->vp->v_type != VREG &&
a->fl ags & MAP_NORESERVE) {
seg->s_as->a_resvsi ze -= seg->s_si ze;

If nmore than one segnent in the address space, and they’re adjacent
virtually, try to concatenate them Don’t concatenate if an
explicit anon_map structure was supplied (e.g., SystenV shared
menory) or if we'll use text replication for this segnent.

(a->amp == NULL && 'use_rgn && !'trok) {
struct seg *pseg, *nseg;
struct segvn_data *psvd, *nsvd,
I grp_mempolicy_t ppolicy, npolicy;
uint_t Ilgrp_mempolicy_flags = 0;
extern lgrp_mempolicy_t |grp_nmemdefault_policy;

/*
* Menory policy flags (Igrp_mempolicy_flags) is valid when
* extendi ng stack/heap segnents.
*
/

if ((a->vp == NULL) && (a->type == MAP_PRI VATE) &&
! (a->flags & MAP_NORESERVE) && (seg->s_as != &kas)) {
I grp_mempolicy_flags = a->l grp_nmem policy_flags;
} else {
/*

* Get policy when not extending it from another segnent
*/

npolicy = | grp_nmem policy_defaul t(seg->s_size, a->type);

}
/*

* First, try to concatenate the previous and new segments

*

/
pseg = AS_SEGPREV(seg->s_as, segQ);
1f (pseg !'= NULL &&

pseg- >s_base + pseg->s_size == seg->s_base &&
pseg- >s_ops == &segvn_ops) {
/*

* Get nenory allocation policy from previ ous segnent.
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721 * \When extension is specified (e.g. for heap) apply
722 * this policy to the new segnent regardl ess of
723 * outconme of segment concatenation. Extension occurs
724 * for non-default policy otherwi se default policy is
725 * used and is based on extended segnent size.

726 */

727 psv d = (struct segvn_data *)pseg->s_dat a;

728 ppolicy = psvd->policy_i nfo nem_pol icy;

729 ifo(l gr mem pol icy_flags ==

730 GRP_MP_FLAG EXTEND_UP) {

731 if (ppohcy'—lgrp mem defaul t _policy) {
732 mpol i cy = ppolicy;

733 } else {

734 mpolicy = | grp_mem policy_default(
735 pseg- >s_si ze + seg->s_si ze,
736 a->type);

737 }

738 }

740 if (mpolicy == ppolicy &&

741 (pseg- >s_si ze + seg->s_size <=

742 segvn_conb_thrshid || psvd->amp == NULL) &&
743 segvn_extend_prev(pseg, seg, a, swesv) == 0)
744 /*

745 * success! now try to concatenate

746 * with foll owing seg

747 */

748 crfree(cred)

749 nseg = AS SEGNEXT( pseg- >s_as, pseg);

750 if (nseg !'= NULL &&

751 nseg ! = pseg &&

752 nseg->s_ops == &segvn_ops &&

753 pseg- >s_base + pseg->s_size ==

754 nseg- >s_base)

755 (voi d) segvn_concat (pseg, nseg, 0);
756 ASSERT( pseg->s_szc == 0 ||

757 (a->szc == pseg->s_szc &&

758 | S_P2ALI GNED( pseg- >s_base, pgsz) &&
759 | S_P2ALI GNED( pseg- >s_si ze, pgsz)));
760 return (0);

761 }

762 }

764 *

765 */Fai led, so try to concatenate with foll owi ng seg

766

767 nseg = AS_SEGNEXT(seg->s_as, seg);

768 if (nseg !'= NULL &&

769 seg- >s_base + seg->s_size == nseg->s_base &&

770 nseg- >s_ops == &segvn_ops) {

771 /*

772 * CGet nenory allocation policy fromnext segnent.
773 * When extension is specified (e.g. for stack) apply
774 * this policy to the new segment regardl ess of the
775 * outconme of segnent concatenation. Extension occurs
776 * for non-default policy otherwi se default policy is
777 * used and is based on extended segnent size.

778 */

779 nsvd = (struct segvn_data *)nseg->s_data;

780 npol i cy = nsvd->policy_info.mempolicy;

781 if (lgrp_mempolicy_flags ==

782 LGRP_MP_FLAG_EXTEND_DOWN)

783 if (npolicy != Igrp_memdefault_policy) {
784 mpol i cy = npolicy;

785 } else {

786 nmpolicy = |l grp_nmem policy_defaul t(
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787
788
789
790

792
793
794
795
796
797
798
799
800
801
802

804
805
806
807
808
809

811
812
813

815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834

836
837
838
839
840
841
842
843

845
846
847
848
849
850
851
852

nseg- >s_si ze + seg->s_si ze,

a- >type);
}
}
if (nmpolicy == npolicy &&
segvn_ext end_next (seg, nseg, a, swesv) == 0) {
crfree(cred);
ASSERT(nseg->s_szc == 0 ||
(a->szc == nseg->s_szCc &&
I S_P2ALI GNED( nseg- >s_base, pgsz) &&
I S_P2ALI GNED( nseg- >s_si ze, pgsz)));
return (0);
}
}
}
if (a—>vp I'= NULL) {
VN_HOLD( a- >vp),

if (a->type == MAP_SHARED)
I grp_shm policy_init(NULL, a->vp);

svd = knmem cache_al | oc(segvn_cache, KM SLEEP);

seg->s_ops = &segvn_ops;
seg->s_data = (void *)svd;
seg->s_szC = a->SzC;

svd- >seg = seg;
svd->vp = a->vp;
/*
* Anonynous nmappi ngs have no backing file so the offset is meaningless.
*
/

svd->of fset = a->vp ? (a->of fset & PAGEMASK) : O;
svd->prot = a->prot;

svd- >maxprot = a- >maxprot;

svd- >pageprot = O;

svd->type = a->type;

svd- >vpage = NULL;

svd->cred = cred,;

svd->advi ce = MADV_NCRIVAL;

svd- >pageadvi ce = O;

svd->fl ags = (ushort_t)a->fl ags;
svd->softl ockcnt = 0;

svd- >sof t | ockcnt _sbase = 0;

svd- >sof t | ockcnt _send = O;

svd->r cooki e = HAT_I NVALI D_REG ON_COXKI E;
svd- >pageswap = O;

if (a->szc = 0 && a->vp != NULL) {
segvn_set vnode_npss(a- >vp);

}
if (svd->type == MAP_SHARED && svd->vp != NULL &&
(svd->vp->v flag & WMEXEC) && (svd->prot & PROT_WRITE)) {
ASSERT(vn_i s_mapped(svd->vp, V_WRI TE));
segvn_i nval _trcache(svd->vp);

anp = a->anp;
if ((svd->anp = anp) == NULL) {
svd- >anon |ndex = 0;
if (svd->type == MAP > SHARED) {
svd->swresv = 0;
*

* Shared nappings to a vp need no other setup.
* |If we have a shared mapping to an anon_nap obj ect

new usr/src/ uts/ common/vm seg_vn. c 14
853 * which hasn't been allocated yet, allocate the
854 * struct now so that it will be properly shar ed
855 */by remenbering the swap reservation there.

856 *

857 if (a->vp == NULL)

858 svd->anp = anonnap_al | oc(seg->s_si ze, swresv,
859 ANON_SLEEP) ;

860 svd- >anp- >a_szc = seg->S_SzC;

861

862 } else {

863 /*

864 * Private mapping (with or without a vp).

865 * Allocate anon_nmap when needed.

866 */

867 svd->swresv = swesv,;

868

869 } else {

870 pgent _t anon_num

872 /*

873 * Mapping to an existing anon_map structure wi thout a vp.
874 * For now we will insure that the segment size isn't |arger
875 * than the size - offset gives us. Later on we may w sh to
876 * have the anon array dynami cally allocated itself so that
877 * we don’t always have to allocate all the anon pointer slots.
878 * This of course involves adding extra code to check that we
879 * aren’t trying to use an anon pointer slot beyond the end
880 * of the currently allocated anon array.

881 *

882 f ((anp->size - a->offset) < seg->s_size) {

883 pani c("segvn_create anon_map size");

884 | * NOTREACHED* /

885 }

887 anon_num = bt opr (a- >of f set);

889 if (a->type == MAP_SHARED) ({

890 /*

891 * SHARED napping to a given anon_nap.

892 */

893 ANON_LOCK_ENTER( &anp- >a_rw ock, RWWRI TER);

894 anp- >r ef cnt ++;

895 if (a->szc > anp->a_szc) {

896 anp->a_szc = a->Szc,

897 }

898 ANON_LOCK_EXI T( &np- >a_r wl ock) ;

899 svd->anon_i ndex = anon_num

900 svd->swresv = 0;

901 } else {

902 /*

903 * PRI VATE napping to a given anon_nap.

904 * Make sure that all the needed anon

905 * structures are created (so that we will

906 * share the underlying pages if nothing

907 * is witten by this mapping) and then

908 * duplicate the anon array as is done

909 * when a privately nmapped segnent is dup’ ed.

910 */

911 struct anon *ap;

912 caddr _t addr;

913 caddr _t eaddr;

914 ul ong_t anon_i dx;

915 int hat_flag = HAT_LOAD;

917 if (svd->flags & MAP_TEXT) {

918 hat _flag | = HAT_LOAD TEXT;
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919 } 985 if (svd->type == MAP_SHARED)
986 (void) Igrp_shm policy_set(npolicy, svd->anp, svd->anon_index,
921 svd- >anp = anonnmap_al | oc(seg->s_size, 0, ANON_SLEEP); 987 svd->vp, svd->offset, seg->s_size);
922 svd->anp- >a_szCc = seg->S_SzC;
923 svd->anon_i ndex = O; 989 if (use_rgn) {
924 svd->swresv = swesv,; 990 ASSERT( ! trok) ;
991 ASSERT( svd- >anp == NULL);
926 /* 992 svd- >rcooki e = hat _j oi n_regi on(seg->s_as->a_hat, seg->s_base,
927 * Prevent 2 threads fromallocating anon 993 seg->s_si ze, (void *)svd->vp, svd->offset, svd->prot,
928 * slots sinultaneously. 994 (uchar_t)seg->s_szc, segvn_hat _rgn_unl oad_cal | back,
929 */ 995 HAT REG ON_TEXT);
930 ANON_LOCK_ENTER( &anp- >a_r Wl ock, RW VRl TER); 996 }
931 eaddr = seg->s_base + seg->s_si ze;
998 ASSERT( !t r ok || I (svd->prot & PROT_WRITE));
933 for (anon_idx = anon_num addr = seg->s_base; 999 svd->tr_state = trok ? SEGUINTRINT : SEG/N TR_CFF;
934 addr < eaddr addr += PAGESI ZE, anon |dx++) {
935 page_t *pp; 1001 return (0);
1002 }
937 if ((ap = anon_get_ptr (anp->ahp,
938 anon_i dx)) !'= NULL) 1004 /*
939 cont i nue; 1005 * Concatenate two existing segrments, if possible.
1006 * Return 0 on success, -1 if two segnents are not conpatible
941 I* 1007 * or -2 on nenory allocation failure.
942 * Allocate the anon struct now. 1008 * If anp_cat == 1 then try and concat segnents wi th anon maps
943 * Mght as well load up translation 1009 */
944 * to the page while we're at it. 1010 static int
945 */ 1011 segvn_concat (struct seg *segl, struct seg *seg2, int anp_cat)
946 pp = anon_zero(seg, addr &ap, cred); 1012 {
947 If (ap == NULL || pp == NUL L) { 1013 struct segvn_data *svdl = segl->s_data;
948 pani c("segvn_create anon_zero"); 1014 struct segvn_data *svd2 = seg2->s_dat a;
949 / * NOTREACHED* / 1015 struct anon_nap *anpl = svdl->anp;
950 } 1016 struct anon_nap *anp2 = svd2->anp;
1017 struct vpage *vpagel = svdl->vpage;
952 /* 1018 struct vpage *vpage2 = svd2->vpage, *nvpage = NULL;
953 * Re-acquire the anon_map | ock and 1019 size_t slze, nvpsize;
954 * initialize the anon array entry. 1020 pgcnt _t npagesl, npages2;
955 */
956 ASSERT(anon_ get _ptr (anp- >ahp, 1022 ASSERT(segl->s_as &% seg2->s_as && segl->s_as == seQg2->s_as);
957 anon_i dx) == NULL); 1023 ASSERT(AS_WRI TE_HELD( segl- >s_as, &segl->s_as->a_| ock));
958 (voi d) anon_set _ptr(arrp >ahp, anon_idx, ap, 1024 ASSERT(segl->s_ops == seg2->s_0ps);
959 ANON_SLEEP) ;
1026 if (HAT_I'S_REG ON_COOKI E_VALI D( svd1->rcookie) ||
961 ASSERT(seg->s_szc == 0); 1027 HAT_| S_REG ON_COOKI E_VALI D( svd2- >r cooki e)) {
962 ASSERT(! | S VMODSORT( pp- >p_vnode) ) ; 1028 return (-1);
1029 }
964 ASSERT(use_rgn == 0);
965 hat _menl oad( seg->s_as->a_hat, addr, pp, 1031 /* both segnents exist, try to nerge them */
966 svd->prot & ~PROT_WRI TE, hat _fl ag); 1032 #define inconpat (x) (svdl->x != svd2->x)
1033 if (inconpat(vp) || inconpat(maxprot) ||
968 page_unl ock(pp); 1034 (!svdl- >pageadvi ce && !svd2->pageadvi ce && inconpat (advice)) ||
969 } 1035 (!svdil- >pageprot && !svd2->pageprot && inconpat(prot)) ||
970 ASSERT(seg->s_szc == 0); 1036 inconpat (type) || inconpat(cred) || inconpat(flags) ||
971 anon_dup(anp- >ahp, anon_num svd->anp- >ahp, 1037 segl->s_szc != seg2->s_szc || inconpat(policy_info.mempolicy) ||
972 0, seg->s_size); 1038 (svd2->softlockcnt > 0) || svdl->softlockcnt_send > 0)
973 ANON_LOCK_EXI T( &np->a_r w ock) ; 1039 return (-1);
974 } 1040 #undef inconpat
975 1
1042 /*
977 /* 1043 * vp == NULL inplies zfod, offset doesn't matter
978 * Set default nenory allocation policy for segnment 1044 */
979 * 1045 if (svdl->vp !'= NULL &&
980 * Always set policy for private menory at least for initialization 1046 svdl->of fset + segl->s_size != svd2->offset) {
981 * even if this is a shared menory segnent 1047 return (-1);
982 */ 1048 }
983 (void) lgrp_privmpolicy_set(npolicy, &svd->policy_info, seg->s_size);

1050 /*
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1051
1052
1053
1054
1055

1057
1058
1059
1060
1061
1062
1063

1065
1066
1067
1068
1069
1070
1071
1072
1073
1074

1076
1077
1078
1079
1080

1082
1083
1084

1086
1087
1088

1090
1091
1092
1093
1094
1095
1096
1097
1098

1100
1101
1102
1103
1104
1105
1106
1107
1108

1110
1111
1112
1113
1114
1115
1116

* Don't concatenate if either segment uses text replication.
S
if (svdl->tr_state != SEGUN TR OFF || svd2->tr_state != SEGVN_TR OFF) {
return (-1);
}

/*

* Fail early if we’'re not supposed to concatenate
* segnments with non NULL anp.

S

if (anmp_cat == 0 & (anpl != NULL || anp2 != NULL)) {
) return (-1);

if (svdl->vp == NULL && svdl->type == MAP_SHARED) {
if (ampl != anp2)
return (-1);

}
1f (ampl !'= NULL && svdl->anon_i ndex + btop(segl->s_size) !=
svd2- >anon_i ndex) {
return (-1);

}
ASSERT(anmpl == NULL || anpl->refcnt >= 2);
}

/*
* |f either seg has vpages, create a new nerged vpage array.
*
/
if (vpagel !'= NULL || vpage2 I'= NULL) {
struct vpage *vp, *evp;

npages1
npages2
nvpsi ze

seg_pages(segl);
seg_pages(seg2);
vpgt ob(npagesl + npages2);

if ((nvpage = kmem zal | oc(nvpsi ze, KM NOSLEEP)) == NULL) {
return (-2);
}

if (vpagel != NULL) {
bcopy(vpagel, nvpage, vpgtob(npagesl));
} else {
evp = nvpage + npagesl;
for (vp = nvpage; vp < evp; vp++) {
VPP_SETPROT(vp, svdl->prot);
VPP_SETADVI CE(vp, svdil- >advi ce);

}

if (vpage2 != NULL) {
bcopy(vpage2, nvpage + npagesl, vpgtob(npages2));
} else {
evp = nvpage + npagesl + npages2;
for (vp = nvpage + npagesl; vp < evp; vp++) {
VPP_SETPROT(vp, svd2->prot);
VPP_SETADVI CE(vp, svd2- >advi ce);

}

if (svd2->pageswap && (lsvdl >pageswap && svdl->swresv)) {
ASSERT( svdl- >swr esv == segl->s_si ze);
ASSERT(! (svdl->flags & MAP NCRESERVE))
ASSERT( ! (svd2->fl ags & MAP_NORESERVE) ) ;
evp = nvpage + npagesl;
for (vp = nvpage; vp < evp; vp++) {
VPP_SETSWAPRES( vp) ;
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1117
1118

1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132

1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149

1151

1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182

}
}

if (svdl->pageswap && (!svd2->pageswap && svd2->swesv)) {
ASSERT( svd2- >swr esv == seg2- >s_si ze);
ASSERT( ! (svdl->fl ags & MAP NCRESERVE))
ASSERT(! (svd2->flags & MAP_NORESERVE)) ;
Vvp = nvpage + npagesl;
evp = vp + npages2;
for (; vp < evp; vp++)
VPP_SETSWAPRES( vp) ;
}

}

ASSERT( (vpagel != NULL || vpage2 != NULL) ||
(svdl- >pageswap == 0 && svd2->pageswap == 0));

/*

* | f either segnent has private pages, create a new nerged anon

* array. |f nergeing shared anon segnents just decrenent anon map’s
* refcent.

*/

if (ampl !'= NULL && svdl- >type == MAP_SHARED) ({
ASSERT(anmpl == anp2 && svdl->vp == NULL);
ANON_LOCK_ENTER( &anpl->a_rw ock, RWWRI TER);
ASSERT(anpl->refcnt >= 2);
ampl->refcnt--;
ANON_LOCK_EXI T( &anpl- >a_rw ock);
svd2->anp = NULL;

} else if (anpl !'= NULL || anp2 !'= NULL) {
struct anon_hdr *nahp;
struct anon_map *nanp = NULL;
size_t asize;

ASSERT( svdl- >t ype == MAP_PRI VATE) ;

asi ze = segl->s_size + seg2->s_si ze;
if ((nahp = anon_create(btop(asize), ANON_NOSLEEP)) == NULL) {
I f (nvpage != NULL) {
kmem f ree(nvpage, nvpsize);

Eeturn (-2);
i}f (anpl/!: NULL) {

* XXX anon rw ock is not really needed because
* this is a private segnent and we are witers.
*/
ANON_LOCK_ENTER( &anpl->a_rw ock, RWWRI TER);
ASSERT(anpl->refcnt == 1);
if (anon_copy_ptr(anpl- >ahp svdl- >anon_i ndex,
nahp, 0, btop(segl->s_size), ANON NCISLEEP)) {
anon_r el ease(nahp, bt op(a5| ze));
ANON_LOCK_EXI T( &anpl->a_rw ock) ;
if (nvpage != NULL) {
kmem free(nvpage, nvpsize);

leturn (-2)
}

}
if (amp2 !'= NULL) {
ANON_LOCK_ENTER( &anpz >a_ rvm ock, RWWRITER);
ASSERT(anp2->refcnt ==
if (anon copy_ptr (anp2- >ahp svd2- >anon_i ndex,
nahp, btop(segl->s_size), btop(seg2->s_size),
ANON_NOSLEEP) ) {
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1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237

1239
1240
1241
1242
1243
1244
1245
1246 }

1248 /*

anon_r el ease(nahp, btop(asize));
ANON_LOCK_EXI T( &anp2->a_rw ock) ;
if (anmpl T= NULL) {

ANON_LOCK_EXI T( &npl- >a_rw ock);

}
if (nvpage != NULL) {
kmem free(nvpage, nvpsize);

}
return (-2);

}

}
i1f (ampl !'= NULL) {
nanp = anpl;
anon_r el ease(anpl->ahp, btop(anpl->size));

}
if (amp2 !'= NULL) {

if (nanp == NULL) {
RT(anpl == NULL);
narrp

anon_| rel ease(anpz >ahp, btop(anp2->size));

} else {
anmp2->refcnt--;
ANON_LOCK_EXI T(&arrpz >a_rw ock) ;
anonmap_free(anp2) ;

}
svd2->anp = NULL; /* needed for seg_free */

}

nanp- >ahp = nahp,

nanp- >si ze = asi ze;

svdl->anmp = nanp;

svdl- >anon_i ndex = O;

ANON_LOCK_EXI T( &nanp- >a_rw ock) ;
R
* Now free the old vpage structures.
*
/
if (nvpage != NULL) {

if (vpagel !'= NULL)

kmem f ree(vpagel, vpgtob(npagesl));

}
1f (vpage2 != NULL) {
svd2- >vpage = NULL;
kmem f ree(vpage2, vpgtob(npages2));

}
if (svd2->pageprot) {
svdl- >pageprot = 1;

}
1 f (svd2->pageadvi ce) {
svdl- >pageadvi ce = 1;

}
i f (svd2->pageswap) {
svdl- >pageswap = 1;

svdl- >vpage = nvpage;

}

/* all 1ooks ok, merge segnents */

svdl- >swresv += svd2->swresv;

svd2->swresv = 0; /* so seg_free doesn’t rel ease swap space */
size = seg2->s_si ze;

seg_free(seg2);

segl->s_size += size;

return (0);
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1249
1250
1251
1252
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1254
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* Extend the previous segment (segl) to include the
* new segnent (seg2 + a), if possible.

* Return O on success.

*/

static int

segvn_extend_prev(segl, seg2, a, sSwesv)

struct seg *segl, *seg2;
struct segvn_crargs *a;
size_t swesvy;

struct segvn_data *svdl = (struct segvn_data *)segl->s_data;
size_t size;

struct anon_nap *anpl;

struct vpage *new_vpage;

/*
* W don’t need any segnent Ievel I ocks for "segvn" data
* since the address space is "wite" |ocked.
*/
ASSERT(segl->s_as &% AS WRI TE_HELD(segl- >s_as, &segl->s_as->a_l ock));

if (HAT_I'S_REG ON_COOKI E_VALI D( svd1->rcookie)) {
return (-1);

}

/* second segnment is new, try to extend first */

/* XXX - shoul d al so check cred */

if (svdl->vp !'= a->vp || svdl->maxprot != a->maxprot ||
(!svdl- >pageprot && (svdl->prot != a->prot)) ||
svdl->type != a->type || svdl->flags != a->flags ||
segl->s_szc != a->szc || svdl->softlockcnt_send > 0)

return (-1);

/* vp == NULL inplies zfod, offset doesn't matter */
if (svdl->vp !'= NULL &&
svdl->of fset + segl->s_size != (a->offset & PAGEMASK))
return (-1);

if (svdl->tr_state != SEGYN TR OFF) {
return (-1);
}

anmpl = svdl->anp;
if (anpl)
pgcnt _t newpgs

/*
Segrment has private pages, can data structures
be expanded?

Acquire the anon_map | ock to prevent it from changing,
if it is shared. This ensures that the anon_nap

will not change while a thread which has a read/wite
lock on an address space references it.

XXX - Don't need the anon_map lock at all if "refcnt”
is 1.

Can't grow a MAP_SHARED segnent wi th an anonnmap because
there may be existing anon slots where we want to extend
the segnent and we woul dn’t know what to do with them
(e.g., for tnpfs right thing is to just |eave themthere,
*/for / dev/ zero they should be cleared out).
*
if (svdl->type == MAP_SHARED)

return (-1);

* ok % ok % ok ok ok 3k Ok k% ok F
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1315 ANON_LOCK_ENTER( &npl->a_rw ock, RWWRI TER); 1381 si ze_t size;
1316 if (ampl->refcnt > 1) { 1382 struct anon_map *anpz;
1317 ANON_LOCK_EXI T( &anpl->a_rw ock); 1383 struct vpage *new_vpage;
1318 return (-1);
1319 } 1385 /*
1320 newpgs = anon_gr ow anpl- >ahp, &svdl->anon_i ndex, 1386 * We don’t need any segnent l|evel |ocks for "segvn" data
1321 bt op(segl->s_size), btop(seg2->s_size), ANON_NOSLEEP); 1387 */ since the address space is "wite" |ocked.
1388 *
1323 if (newpgs == 0) { 1389 ASSERT(seg2->s_as &% AS WRI TE_HELD(seg2->s_as, &seg2->s_as->a_l ock));
1324 NON_LOCK_EXI T( &anpl- >a_rw ock) ;
1325 return (=)« 1391 if (HAT IS _REG ON_COOKI E_VALI D( svd2- >rcookie)) {
1326 } 1392 return (-1);
1327 anpl- >si ze = ptob(newpgs); 1393 }
1328 ANON_LOCK_EXI T( &npl- >a_rw ock);
1329 } 1395 /* first segnent is new, try to extend second */
1330 if (svdl->vpage != NULL) { 1396 /* XXX - shoul d al so check cred */
1331 struct vpage *vp, *evp; 1397 if (svd2->vp !'= a->vp || svd2->maxprot != a->maxprot ||
1332 new_vpage = 1398 (!svd2- >pageprot && (svd2->prot != a->prot)) ||
1333 kmem zal | oc(vpgt ob(seg_pages(segl) + seg_pages(seg2)), 1399 svd2->type != a->type || svd2->flags != a->flags ||
1334 KM NOSLEE P); 1400 seg2->s_szc ! = a->szc || svd2->softlockcnt_sbase > 0)
1335 if (new_vpage == NULL) 1401 return (-1);
1336 return (-1); 1402 /* vp == NULL inplies zfod, offset doesn’t matter */
1337 bcopy(svdl- >vpage, new_vpage, vpgtob(seg_pages(segl))); 1403 if (svd2->vp !'= NULL &&
1338 kmem free(svdl- >vpage, vpgtob(seg_pages(segl))); 1404 (a->of fset & PAGEMASK) + segl->s_size != svd2->offset)
1339 svdl- >vpage = new_vpage; 1405 return (-1);
1341 vp = new_vpage + seg_pages(segl); 1407 if (svd2->tr_state != SEGVN_ TR _OFF) {
1342 evp = vp + seg_pages(seg2); 1408 return (-1);
1343 for (; vp < evp; vp++) 1409 }
1344 VPP_SETPROT(vp, a->prot);
1345 if (svdl->pageswap && swresv) { 1411 anp2 = svd2- >anp;
1346 ASSERT(! (svdl->flags & MAP_NORESERVE)); 1412 if (anp2)
1347 ASSERT( sSwWresv == seg2->s_si ze); 1413 pgcent _t newpgs;
1348 Vvp = new_vpage + seg_pages(segl);
1349 for (; vp < evp; vp++) { 1415 /*
1350 VPP_SETSWAPRES( vp) ; 1416 * Segrment has private pages, can data structures
1351 } 1417 * be expanded?
1352 } 1418 *
1353 } 1419 * Acquire the anon_map | ock to prevent it from changing,
1354 ASSERT(svdl->vpage != NULL || svdl->pageswap == 0); 1420 * if it is shared. This ensures that the anon_map
1355 size = seQg2->s_si ze; 1421 * will not change while a thread which has a read/wite
1356 seg_free(seg2); 1422 * |lock on an address space references it.
1357 segl->s_size += size; 1423 *
1358 svdl- >swesv += swesv; 1424 * XXX - Don’t need the anon_map lock at all if "refcnt”
1359 if (svdl- >pagepr ot && (a- >prot & PROT_WRI TE) && 1425 * is 1.
1360 svdl->type == MAP_SHARED && svdl->vp != NULL && 1426 */
1361 (svdl->vp->v_flag & WMEXEC)) { 1427 if (svd2->type == MAP_SHARED)
1362 ASSERT(vn_i s_mapped(svdl->vp, V_WRI TE)); 1428 return (-1);
1363 segvn_i nval _trcache(svdl->vp);
1364 } 1430 ANON_LOCK_ENTER( &np2->a_rw ock, RWWRI TER);
1365 return (0); 1431 if (amp2->refcnt > 1)
1366 } 1432 ANON_LOCK_EXI T( &np2- >a_rw ock) ;
1433 return (-1);
1368 /* 1434 }
1369 * Extend the next segnent (seg2) to include the 1435 newpgs = anon_gr ow anp2- >ahp, &svd2->anon_i ndex,
1370 * new segnment (segl + a), if possible. 1436 bt op(seg2->s_si ze), btop(segl->s_size),
1371 * Return O on success. 1437 ANON_NOSLEEP | ANON_GROADOVWW) ;
1372 */
1373 static int 1439 if (newpgs == 0) {
1374 segvn_ext end_next ( 1440 ANON_LOCK_EXI T( &anp2- >a_rw ock) ;
1375 struct seg *segl, 1441 return (-1);
1376 struct seg *seg2, 1442 }
1377 struct segvn_crargs *a, 1443 anp2- >si ze = ptob(newpgs);
1378 size_t swesv) 1444 ANON_LOCK_EXI T( &anp2- >a_rw ock) ;
1379 { 1445 1
1380 struct segvn_data *svd2 = (struct segvn_data *)seg2->s_dat a; 1446 if (svd2->vpage != NULL) {
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1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460

1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489 }

struct vpage *vp, *evp;
new_vpage =
kmem zal | oc(vpgt ob(seg_pages(segl) + seg_pages(seg2)),
KM_NGCSLEEP) ;
if (new_vpage == NULL)
/* Not nerging segnents so adjust anon_i ndex back */
|f (anmp2)
svd2->anon_i ndex += seg_pages(segl);
return (-1);

bcopy(svd2->vpage, new vpage + seg_pages(segl),
vpgt ob(seg_pages(seg2)))

kmem free(svd2- >vpage, vpgtob(seg_pages(seg2)));

svd2- >vpage = new_vpage;

vVp = new_vpage;
evp = vp + seg_pages(segl);
for (; vp < evp;, vp++)
VPP_SETPROT(vp, a->prot);
if (svd2->pageswap && swesv) {
ASSERT( ! (svd2->f| ags & MAP_NORESERVE) ) ;
ASSERT(sw esv == segl->s_size);
Vp = new_vpage;
for (; vp < evp; vp++) {
VPP_SETSWAPRES( vp) ;

}

}
ASSERT(svdZ >vpage != NULL || svd2->pageswap == 0);
size = segl->s_si ze;
seg_fr ee( segl);
seg2->s_size += size;
seg2->s_base -= size;
svd2->of fset -= size;
svd2- >swresv += SWesv;
if (svd2->pageprot && (a->prot & PROT_WRI TE) &&
svd2->type == MAP_SHARED && svd2->vp != NULL &&
(svd2->vp->v_flag & VWMEXEC))
ASSERT(vn_i s_mapped(svd2->vp, V_WRITE));
segvn_i nval _trcache(svd2->vp);

return (0);

1491 static int
1492 segvn_dup(struct seg *seg, struct seg *newseg)

1493 {
1494
1495
1496
1497
1498
1499
1500

1502
1503

1505
1506
1507
1508
1509
1510
1511
1512

struct segvn_data *svd = (struct segvn_data *)seg->s_data;
struct segvn_data *newsvd;

pgcnt _t npages = seg_pages(seg);

int error = 0;

uint_t prot;

size_t len;

struct anon_map *anp;

ASSERT(seg->s_as &% AS WRI TE_HELD( seg- >s_as, &seg->s_as->a_l ock));

ASSERT( newseg- >s_as- >a_proc->p_parent == curproc);

/*

* |f segnent has anon reserved, reserve nore for the new seg.

* For a MAP_NORESERVE segnent swesv wWill be a count of all the

* allocated anon slots; thus we reserve for the child as nmany slots
* as the parent has aliocated. This semantic prevents the child or

* parent fromdieing during a copy-on-wite fault caused by trying

* to wite a shared pre-existing anon page.

*
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1514
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1517
1518
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1542
1543
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1545
1546
1547
1548
1549

1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577

if ((len

}

= svd->swresv) != 0) {
if (anon_resv(svd->swesv) == 0)
return (ENOVEM ;

TRACE_3(TR_FAC_VM TR_ANON_PROCC, "anon proc: % %u %",
seg, len, 0);

newsvd = krmem cache_al | oc(segvn_cache, KM SLEEP);

newseg- >s_ops = &segvn_ops;
newseg->s_data = (void *)newsvd;
newseg- >s_szC = seg->S_SzC;

newsvd- >seg = newseg;
if ((newsvd->vp = svd->vp) != NULL) {

VN_HOLD( svd->vp) ;
if (svd->type == MAP_SHARED)
I grp_shm policy_init(NULL, svd->vp);

}

newsvd- >of f set = svd->of f set;
newsvd- >prot = svd->prot;

newsvd- >maxprot = svd- >maxprot;
newsvd- >pageprot = svd- >pageprot;
newsvd- >t ype = svd- >type;

newsvd- >cred = svd->cred;

crhol d(n

ewsvd- >cred);

newsvd- >advi ce = svd->advi ce;

newsvd- >pageadvi ce = svd- >pageadvi ce;
newsvd- >swr esv = svd- >sw esv;

newsvd- >pageswap = svd- >pageswap;

newsvd- >f |l ags = svd- >fl ags;

newsvd- >sof t| ockcnt = O;

newsvd- >sof t | ockcnt _sbase = 0;

newsvd- >sof t| ockcnt _send = O;

newsvd- >policy_info = svd->policy_info;
newsvd- >r cooki e = HAT_| NVALI D_REG ON_COCKI E

if ((anp
/

} else {

= svd->anp) == NULL || svd->tr_state == SEGVN_ TR ON) {
*

* Not attaching to a shared anon object.

*/

ASSERT(! HAT_I S_ REG O\l COOKI E_VALI D(svd->rcooki e) ||
svd->tr_state == SEGVN_TR_COFF);
if (svd->tr_state == SEGVN_TR_ON) {
ASSERT( neV\svd >vp T'= NULL & anp != NULL);
newsvd->tr_state = SEGYUN. TR INT;
} else {
newsvd->tr_state = svd->tr_state;

}
newsvd- >anp = NULL;
newsvd- >anon_i ndex = O;

/* regions for now are only used on pure vnode segnents */
ASSERT( svd- >r cooki e == HAT I N\VALI D_REG ON_COXKI E) ;
ASSERT( svd->tr _st ate == SEGVN_TR CFF);
newsvd->tr_state = SEGVN TR _CFF;
if (svd->type == MAP SHARED) {

newsvd- >anp = anp

ANON_LOCK ENTER( ganp- >a_rw ock, RW VR TER);

anp- >r ef cnt ++;

ANON_LOCK_EXI T( &anp->a_rw ock) ;

newsvd- >anon_i ndex = svd->anon_i ndex;
} else {

int reclaim= 1;
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1579 /* 1645 &vpprot, anon_pl, PAGESI ZE,
1580 * Allocate and initialize new anon_map structure. 1646 seg, addr, S_READ,
1581 */ 1647 svd->cred);
1582 newsvd- >anp = anonmap_al | oc(newseg->s_si ze, 0, 1648 if (error) {
1583 ANON_SLEEP) ; 1649 newsvd- >vpage = NULL;
1584 newsvd- >anp- >a_szC = newseg- >S_SZC; 1650 goto out;
1585 newsvd- >anon_i ndex = 0; 1651 }

1652 /*
1587 /* 1653 * prot need not be conputed
1588 * W don't have to acquire the anon_map | ock 1654 * bel ow ' cause anon_private is
1589 * for the new segnent (since it belongs to an 1655 * going to ignore it anyway
1590 * address space that is still not associated 1656 * as child doesn’t inherit
1591 * with any process), or the segnent in the old 1657 * pagel ock from parent.
1592 * address space (since all threads in it 1658 */
1593 * are stopped while duplicating the address space). 1659 prot = svd->pageprot ?
1594 */ 1660 P_PROT

1661 &svd- >vpage[
1596 /* 1662 seg_page(seg, addr)])
1597 * The goal of the follow ng code is to make sure that 1663 : svd->prot;
1598 * softl ocked pages do not end up as copy on wite 1664 pp = anon_pri vat e( &ewap,
1599 * pages. This would cause probl ems where one 1665 newseg, addr, prot,
1600 * thread wites to a page that is CONand a different 1666 anon_pl [0], O,
1601 * thread in the sane process has softlocked it. The 1667 newsvd- >cred) ;
1602 * softlock |ock woul d nove away fromthis process 1668 if (pp == NULL) {
1603 * because the wite would cause this process to get 1669 /* no mem abort */
1604 * a copy (without the softlock). 1670 newsvd- >vpage = NULL;
1605 &3 1671 error = ENOVEM
1606 * The strategy here is to just break the 1672 goto out;
1607 * sharing on pages that coul d possibly be 1673
1608 * softl ocked. 1674 (voi d) anon_set _ptr(
1609 */ 1675 newsvd- >anp- >ahp, new_i dx,
1610 retry: 1676 newap, ANON SLEEP);
1611 if (svd->softlockcnt) { 1677 page_unl ock(pp);
1612 struct anon *ap, *newap; 1678 }
1613 size_t i; 1679 addr += PAGCESI ZE;
1614 uint_t vpprot; 1680 ol d_i dx++;
1615 page_t *anon_pl [1+1], *pp; 1681 new_i dx++;
1616 caddr _t addr; 1682 }
1617 ulong_t ol d_i dx = svd->anon_i ndex; 1683 } else { /* common case */
1618 ulong_t new_idx = O; 1684 if (seg->s_szc !=0) {

1685 /*
1620 /* 1686 * |f at |east one of anon slots of a
1621 * The softlock count m ght be non zero 1687 * | arge page exists then nake sure
1622 * because sone pages are still stuck in the 1688 * all anon slots of a | arge page
1623 * cache for lazy reclaim Flush the cache 1689 * exist to avoid partial cow sharing
1624 * now. This should drop the count to zero. 1690 * of a large page in the future.
1625 * [or there is really 1/0O going on to these 1691 */
1626 * pages]. Note, we have the witers |ock so 1692 anon_dup_fill _hol es(anp->ahp,
1627 * nothing gets inserted during the flush. 1693 svd- >anon_i ndex, newsvd->anp->ahp,
1628 * 1694 0, seg->s_size, seg->s_szc,
1629 if (reclaim== 1) { 1695 svd->vp !'= NULL);
1630 segvn_pur ge(seq); 1696 } else {
1631 reclaim= 0; 1697 anon_dup( anp- >ahp, svd->anon_i ndex,
1632 goto retry; 1698 newsvd- >anp- >ahp, 0, seg->s_size);
1633 } 1699 }
1634 I = btopr(seg->s_size);
1635 addr = seg->s_base; 1701 hat _clrattr(seg->s_as->a_hat, seg->s_base,
1636 /* 1702 seg->s_si ze, PROT_WRITE);
1637 * XXX break cow sharing using PACGESI ZE 1703 }
1638 * pages. They will be relocated into |arger 1704 }
1639 * pages at fault tine. 1705 }
1640 */ 1706 /*
1641 while (i-- > 0) { 1707 * |f necessary, create a vpage structure for the new segnent.
1642 if (ap = anon_get_ptr (anp->ahp, 1708 * Do not copy any page |ock iIndications.
1643 ol d_idx)) { 1709 */
1644 error = anon_get page( &ap, 1710 if (svd->vpage != NULL) {
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1711 uint_t i; 1777 {
1712 struct vpage *ovp = svd->vpage; 1778 struct seg *seg = cb->hcb_dat a;
1713 struct vpage *nvp; 1779 struct segvn_data *svd = (struct segvn_data *)seg->s_data;
1780 size_t | en;
1715 nvp = newsvd- >vpage = 1781 u_of fset _t of f;
1716 kmem al | oc(vpgt ob(npages), KM SLEEP);
1717 for (i =0; i < npages; i++) { 1783 ASSERT(svd->vp != NULL);
1718 *nvp = *ovp++; 1784 ASSERT( cb- >hcb_end_addr > cb->hcb_start_addr);
1719 VPP_CLRPPLOCK( nvp++) ; 1785 ASSERT( cb- >hcb_start _addr >= seg->s_base);
1720 }
1721 } else 1787 len = cb->hcb_end_addr - cb->hcb_start_addr;
1722 newsvd- >vpage = NULL; 1788 of f = cb->hcb_start_addr - seg->s_base;
1789 free_vp_pages(svd->vp, svd->offset + off, len);
1724 /* Informthe vnode of the new mapping */ 1790 }
1725 if (newsvd->vp != NULL)
1726 error = VOP_ADDVAP( newsvd- >vp, (offset_t)newsvd->offset, 1792 /*
1727 newseg- >s_as, newseg->s_base, newseg->s_size, newsvd->prot, 1793 * This function determines the nunber of bytes of swap reserved by
1728 newsvd- >maxprot, newsvd->type, newsvd->cred, NULL); 1794 * a segnent for which per-page accounting is present. It is used to
1729 } 1795 * calculate the correct value of a segvn_data’s swesv.
1730 out: 1796 */
1731 if (error == 0 & HAT_I S_REG ON_COXKI E_VALI D( svd->r cooki e)) { 1797 static size_t
1732 ASSERT( newsvd- >anp == NULL); 1798 segvn_count _swap_by_vpages(struct seg *seg)
1733 ASSERT( newsvd->tr_state == SEGVN_TR _OFF) ; 1799 {
1734 newsvd- >r cooki e = svd->rcooki e; 1800 struct segvn_data *svd = (struct segvn_data *)seg->s_data;
1735 hat _dup_r egi on(newseg- >s_as- >a_hat, newsvd->rcookie); 1801 struct vpage *vp, *evp;
1736 } 1802 size_t nswappages = O;
1737 return (error);
1738 } 1804 ASSERT( svd- >pageswap) ;
1805 ASSERT(svd- >vpage != NULL);
1741 /| * 1807 evp = &svd->vpage[ seg_page(seg, seg->s_base + seg->s_size)];
1742 * callback function to invoke free_vp_pages() for only those pages actually
1743 * processed by the HAT when a shared region i s destroyed. 1809 for (vp = svd->vpage; vp < evp; vp++) {
1744 */ 1810 if (VPP_I SSWAPRES(vp))
1745 extern int free_pages; 1811 nswappages++;
1812 1
1747 static void
1748 segvn_hat _rgn_unl oad_cal | back(caddr_t saddr, caddr_t eaddr, caddr_t r_saddr, 1814 return (nswappages << PAGESHI FT);
1749 size_t r_size, void *r_obj, u_offset_t r_objoff) 1815 }
1750 {
1751 u_of fset_t off; 1817 static int
1752 size_t len; 1818 segvn_unmap(struct seg *seg, caddr_t addr, size_t |en)
1753 vnode_t *vp = (vnode_t *)r_obj; 1819 {
1820 struct segvn_data *svd = (struct segvn_data *)seg->s_data;
1755 ASSERT(eaddr > saddr); 1821 struct segvn_data *nsvd,;
1756 ASSERT(saddr >= r_saddr); 1822 struct seg *nseg;
1757 ASSERT(saddr < r_saddr + r_size); 1823 struct anon_map *anp;
1758 ASSERT(eaddr > r_saddr); 1824 pgcnt _t opages; /* old segnent size in pages */
1759 ASSERT( eaddr <= r_saddr + r_size); 1825 pgcnt _t npages; /* new segnent size in pages */
1760 ASSERT(vp != NULL); 1826 pgcnt _t dpages; /* pages being del eted (unnapped) */
1827 hat _cal | back_t cal | back; /* used for free_vp_pages() */
1762 if (!free_pages) { 1828 hat _cal | back_t *cbp = NULL;
1763 return; 1829 caddr _t nbase;
1764 } 1830 si ze_t nsize;
1831 size_t oswesv;
1766 |l en = eaddr - saddr; 1832 int reclaim= 1;
1767 off = (saddr - r_saddr) + r_objoff;
1768 free_vp_pages(vp, off, len); 1834 /*
1769 } 1835 * We don’t need any segnent |evel |ocks for "segvn" data
1836 * since the address space is "wite" |ocked.
1771 /| * 1837 */
1772 * call back function used by segvn_unnmap to invoke free_vp_pages() for only 1838 ASSERT(seg->s_as && AS WRI TE_HELD( seg- >s_as, &seg->s_as->a_l ock));
1773 * those pages actual |y processed by the HAT
1774 */ 1840 /*
1775 static void 1841 * Fail the unmap if pages are SOFTLOCKed through this mapping.

1776 segvn_hat _unl oad_cal | back(hat _cal | back_t *cb) 1842 * softlockent is protected fromchange by the as wite |ock.




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

1843
1844
1845
1846

1848
1849
1850
1851
1852
1853
1854

1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867

1869
1870
1871
1872
1873
1874
1875
1876

1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908

retry:

*/

if (svd->softlockent > 0) {
ASSERT(svd->tr_state == SEGVN_TR _OFF);

/*
* |f this is shared segnent non O softlockcnt
* means | ocked pages are still in use.
*
if (svd->type == MAP_SHARED) {
return (EAGAIN);
}

/
since we do have the witers | ock nobody can fill

the cache during the purge. The flush either succeeds
or we still have pending I/GCs.

* ok kb ok

if (reclaim== 1)
segvn_| purge(seg)

reclaim=
goto retry,
}
return (EAGAIN);
}
/*

* Check for bad sizes

|f (addr < seg->s_base || addr + len > seg->s_base + seg->s_size ||
(len & PAGECFFSEF) | ((U| ntptr_t)addr & PAGECFFSET)) {
pani c("segvn_unmap");
/ * NOTREACHED* /

}
if (seg->s_szc !=0)
size_t pgsz = page_get_pagesi ze(seg->s_szc);
int err;
if (!l S P2ALI GNED( addr, pgsz) || !'1S_P2ALI GNED(I en, pgsz)) {

TASSERT( seg- >s base ! = addr |T seg->s_size i=
if (HAT_I'S_REG ON_COOKI E_VALI D( svd- >r cooki e)) {
ASSERT(svd- >anp == NULL);
ASSERT(svd->tr_state == SEG/N_TR_CFF);
hat _| eave_regi on(seg->s_as->a_hat,
svd- >rcooki e, HAT_REG ON_TEXT);
/svd— >rcooki e = HAT_| NVALI D_REG ON_COXI E;

*

* could pass a flag to segvn_denpte_range()
below to tell it not to do any unl oads but
this case is rare enough to not bother for
now

LeB

} else if (svd >tr_state == SEGUN.TR INT) {
svd->tr state—SEGVNT F,

} else if (svd->tr_state == SEGVN TR ON) {
ASSERT( svd- >anp ' NULL)
segvn_t ext unrepl (seg, 1)'
ASSERT(svd->anp == NU
ASSERT(svd->tr_state == SEG\/N TR _OFF);

}

VM _STAT_ADD( segvnvnst at s. denpt er ange[ 0] ) ;

err = segvn_denote_range(seg, addr, len, SDR END, 0);
if (err == 0)

return (| E_RETRY);

return (err);
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1909 }

1910 1

1912 /* Informthe vnode of the unmapping. */

1913 if (svd->vp)

1914 int error;

1916 error = VOP_DELMAP(svd->vp,

1917 (of fset_t)svd->offset + (uintptr_t)(addr - seg->s_base),
1918 seg->s_as, addr, len, svd->prot, svd->nmaxprot,

1919 svd- >t ype, svd->cred, NULL) ;

1921 if (error == EAGAI N)

1922 return (error);

1923 }

1925 /*

1926 * Renpove any page | ocks set through this mapping.

1927 * |f text replication is not off no page |ocks coul d have been
1928 * established via this mapping.

1929 *

1930 if (svd->tr_state == SEGVN_TR _OFF) {

1931 (void) segvn_l ockop(seg, addr, len, 0, MC_UNLOCK, NULL, 0);
1932 }

1934 if (HAT_I S_REG ON_COOKI E_VALI D( svd->r cooki e)) {

1935 ASSERT(svd->anmp == NULL);

1936 ASSERT(svd->tr state == SEGVN TR_OFF) ;

1937 ASSERT( svd- >t ype == NAP PRI VATE) ;

1938 hat _| eave_r egi on(seg->s_as- >a_| hat svd- >r cooki e,

1939 “HAT_REG ON_TEXT) ;

1940 svd->rcooki e = HAT_INVALIELREG ON_COXI E;

1941 } else if (svd->tr_state == SEGUN.TR ON) {

1942 ASSERT( svd->anmp != NULL);

1943 ASSERT( svd- >pageprot == 0 & ! (svd->prot & PROT_WRI TE));
1944 segvn_t extunrepl (seg, 1);

1945 ASSERT(svd->anp == NULL && svd->tr_state == SEGVN TR _OFF);
1946 } else {

1947 if (svd->tr_state != SEGYN_TR_OFF)

1948 ASSERT(svd->tr_state == SEGUN TR INIT);

1949 svd->tr_state = SEGYN_TR _OFF;

1950 }

1951 /*

1952 * Unl oad any hardware translations in the range to be taken
1953 *lout. Use a callback to invoke free_vp_pages() effectively.
1954 *

1955 if (svd->vp !'= NULL && free_pages != 0) {

1956 cal | back. hcb_data = seg;

1957 cal | back. hcb_function = segvn_hat_unl oad_cal | back;
1958 cbp = &cal | back;

1959

1960 hat _unl oad_cal | back(seg->s_as->a_hat, addr, |en,

1961 HAT_UNLOAD_UNVAP, cbp);

1963 if (svd->type == MAP_SHARED && svd->vp != NULL &&

1964 (svd->vp->v_flag & WMEXEC) &&

1965 ((svd->prot & PROT_WRITE) || svd->pageprot)) {

1966 segvn_i nval _trcache(svd->vp);

1967 }

1968 }

1970 /*

1971 * Check for entire segnment

1972 */

1973 if (addr == seg->s_base && | en == seg->s_size) {

1974 seg_free(seg);
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1975
1976

1978
1979
1980
1981
1982

1984
1985
1986
1987
1988
1989
1990

1992

1994
1995
1996

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032

2034
2035
2036
2037
2038
2039
2040

retur

}

opages = seg_|

dpages = bt op(

npages = opag
amp = svd->a

m
ASSERT(anp ==

/*

* Check for

*/

if (addr ==s
if (s

}
1f (al

n (0);

pages(seg);
I en);
es - dpages;

NULL || amp->a_szc >= seg->s_szc);

begi nni ng of segnent

eg- >s_base) {
vd->vpage != NULL) {
si ze_t nbytes;
struct vpage *ovpage;
ovpage = svd->vpage; /* keep pointer to vpage */
nbyt es = vpgtob(npages);
svd->vpage = kmem al | oc(nbytes, KM SLEEP);
bcopy( &vpage[ dpages], svd->vpage, nbytes);

/* free up old vpage */
kmem f ree( ovpage, vpgtob(opages));

mp !'= NULL) {
ANON_LOCK_ENTER( &anp- >a_rw ock, RWWRI TER);
if (amp->refcnt == 1 || svd->type == MAP_PRI VATE) {
/*

* Shared anon map is no longer in use. Before
* freeing its pages purge all entries from

* pcache that belong to this anp.

*/

if (svd->type == MAP_SHARED) ({
ASSERT( anp->refcnt == 1);
ASSERT( svd- >sof t | ockcnt == 0);
anonmap_pur ge(anp) ;

;*
* Free up now unused parts of anon_map array.
if (amp->a_szc == seg->s_szc) {
if (seg->s_szc !=0)
anon_f ree_pages(anp- >ahp,
svd- >anon_i ndex, |en,
seg->s_szc);
} else {
anon_f r ee(anp- >ahp,
svd- >anon_i ndex,
len);
} else {
ASSERT( svd- >t ype == MAP_SHARED);
ASSERT( anp- >a_szc > seg->S_szcC);
anon_shmap_free_pages(anp,
svd- >anon_i ndex, len);
}
/

*

* Unreserve swap space for the

* unmapped chunk of this segnent in
* case It’'s MAP_SHARED

*/

if (svd->type == MAP_SHARED) ({
anon_unresv_zone(l en,
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2041
2042
2043
2044
2045
2046
2047
2048
2049

2051
2052

2054
2055
2056
2057

2059
2060
2061
2062
2063
2064
2065
2066
2067

2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085

2087
2088

2090
2091
2092
2093
2094
2095
2096

2098
2100
2101
2102

2104
2105

}

/*
* Check for end of segnent

seg->s_as->a_proc->p_zone);
anp- >swesv -= | en;

}

}
ANON_LOCK_EXI T( &anp->a_r w ock) ;
svd- >anon_i ndex += dpages;

}
1f (svd->vp !'= NULL)
svd->of fset += |l en;

seg->s_base += len;
seg->s_size -= len;

if (svd->swesv) {
if (svd->flags & MAP_NORESERVE) {
ASSERT( anp) ;
oswresv = svd- >swresv;

svd- >swr esv = pt ob(anon_pages(anp- >ahp,
svd- >anon_i ndex, npages));

anon_unr esv_zone(osw esv - svd->sw esv,
seg->s_as->a_proc->p_zone);

if (SEG IS PARTIAL _RESV(seg))

seg->s_as->a_resvsi ze -= oswesv -
svd- >swr esv;
} else {
size_t unlen;

if (svd->pageswap) {
oswresv = svd->swresy;
svd->swresv =
segvn_count _swap_by_vpages(seqg);
ASSERT( oswresv >= svd- >swresv);
unl en = oswesv - svd->sw esv;

} else {
svd->swresv -= |en;
ASSERT( svd- >swr esv == seg->s_si ze) ;
unlen = len;

anon_unr esv_zone(unl en,
seg- >S_as- >a_proc->p_zone);

}
TRACE_3(TR_FAC_VM TR _ANON_PRCC, "anon proc: % %u %",
seg, len, 0);

}

return (0);

if (addr + | en == seg->s_base + seg->s_size) {
{

if (svd->vpage != NULL)
size_t nbytes;
struct vpage *ovpage;
ovpage = svd- >vpage; /* keep pointer to vpage */
nbytes = vpgtob(npages);
svd- >vpage = knem al | oc(nbytes, KM SLEEP);
bcopy(ovpage, svd->vpage, nbytes);

/* free up old vpage */
kmem f ree(ovpage, vpgtob(opages));

32
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2107
2108
2109
2110
2111
2112
2113
2114

2116
2117
2118
2119
2120
2121
2122
2123
2124
2125

2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141

2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155

2157

2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171

}
1f (amp !'= NULL) {
ANON_LOCK_ENTER( &anp- >a_rw ock, RWWRI TER);
if (amp->refcnt == 1 || svd->type == MAP_PRI VATE) {
/*

* Free up now unused parts of anon_map array.
*/
ul ong_t an_i dx = svd->anon_i ndex + npages;

/*

* Shared anon map is no longer in use. Before
* freeing its pages purge all entries from

* pcache that belong to this anp.

*/

if (svd->type == MAP_SHARED) ({
ASSERT( anp->refcnt == 1);
ASSERT( svd- >sof t | ockcnt == 0);
anonmap_pur ge(anp) ;

}

if (amp->a_szc == seg->s_szc) {
if (seg->s_szc !=0)
anon_f ree_pages(anp->ahp,
an_i dx, len,
seg->s_szc);
} else {
anon_free(anp->ahp, an_idx,
I en);

} else {
ASSERT( svd- >t ype == MAP_SHARED) ;
ASSERT( anp- >a_szc > seg->S_sSzC);
anon_shmap_free_pages(anp,
an_i dx, len);

*
* Unreserve swap space for the
* unnmapped chunk of this segment in
* case It’s MAP_SHARED
*
if (svd->type == MAP_SHARED) ({
anon_unr esv_zone(l en,
seg- >s_as- >a_proc->p_zone);

anp- >swresv -= | en;
) }
ANON_LOCK_EXI T( &anp- >a_rw ock) ;
}
seg->s_size -= len;

if (svd->swesv) {
if (svd->flags & MAP_NORESERVE) ({
ASSERT( anp) ;
oswresv = svd- >swresv;
svd- >swr esv = pt ob(anon_pages(anp- >ahp,
svd- >anon_i ndex, npages));
anon_unr esv_zone(osw esv - svd->sw esv,
seg- >s_as- >a_proc->p_zone);
if (SEG IS PARTIAL_RESV(seg))
seg->s_as->a_resvsize -= oswesv -
svd- >swresv;
} else {
size_t unlen;

33
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2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189

2191
2192

2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218

2220
2221
2222
2223
2224
2225

2227
2228
2229
2230
2231
2232

2234
2236

2237
2238

if (svd->pageswap) {
oswresv = svd->swresv;
svd- >swresv =
segvn_count _swap_by_vpages(seg);
ASSERT( oswr esv >= svd- >swresv);
unlen = oswresv - svd->swesv,

} else {
svd->swresv -= | en;
ASSERT( svd- >swr esv == seg->s_si ze);
unl en = | en;

anon_unr esv_zone(unl en,
seg- >s_as- >a_proc->p_zone);

}
TRACE_3(TR_FAC VM TR _ANON_PRCC,
"anon proc: % %u %", seg, len, 0);

}

return (0);

}

/*

* The section to go is in the mddle of the segnent,

* have to make it into two segnents. nseg is made for
* the high end while seg is cut down at the | ow end.
*/

nbase addr + len;
nsi ze (seg->s_base + seg->s_size) - nbase;
seg->s_size = addr - seg->s_base;
nseg = seg_al | oc(seg->s_as, nbase, nsize);
if (nseg == NULL) {

pani c("segvn_unmap seg_al loc");

/ * NOTREACHED* /

/* new seg base */
/* new seg size */
/* shrink old seg */

nseg- >s_ops = Sseg- >S_ops;

nsvd = knmem cache_al | oc(segvn_cache, KM SLEEP);
nseg->s_data = (void *)nsvd;

nseg- >s_szc = Seg- >S_SZC;

*nsvd = *svd;

nsvd- >seg = nseg;

nsvd- >of f set = svd->offset + (uintptr_t)(nseg->s_base - seg->s_base);
nsvd- >swresv = 0;

nsvd- >soft | ockcnt = 0;

nsvd- >sof t | ockcnt _sbase = O;

nsvd- >sof t | ockcnt _send = 0;

ASSERT( nsvd- >r cooki e == HAT_I NVALI D_REG ON_COXI E) ;

if (svd->vp !'= NULL) {
VN_HOLD( nsvd- >vp) ;
if (nsvd->type == MAP_SHARED)
I grp_shmpolicy_init(NULL, nsvd->vp);

}
crhol d(svd->cred);

if (svd->vpage == NULL) {
nsvd- >vpage = NULL;
} else {
/* need to split vpage into two arrays */
size_t nbytes;
struct vpage *ovpage;
ovpage = svd->vpage; /* keep pointer to vpage */
npages = seg_pages(seq);
nbytes = vpgtob(npages);
svd->vpage = knem al | oc(nbytes, KM SLEEP);

/* seg has shrunk */
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2240

2242
2243
2244

2246

2248
2249
2250

2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267

2269
2270
2271
2272
2273
2274
2275
2276
2277
2278

2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292

2294
2295
2296
2297
2298
2299
2300
2301
2302
2303
2304

bcopy(ovpage, svd->vpage, nbytes);

npages = seg_pages(nseg);

nbytes = vpgtob(npages);

nsvd- >vpage = knmem al | oc(nbytes, KM SLEEP);

bcopy( &vpage[ opages - npages], nsvd->vpage, nbytes);

/* free up old vpage */
kmem free(ovpage, vpgtob(opages));

}
if (amp == NULL)
nsvd- >anp = NULL;
nsvd- >anon_i ndex = 0;
} else {
/

Need to create a new anon map for the new segnent.
W'l also allocate a new snmaller array for the old
smal | er segnent to save space.
/
opages = btop((uintptr_t)(addr - seg->s_base));
ANON_LOCK_ENTER( &anp->a_rw ock, RWVRI TER);
if (arrp—/>refcnt == 1 || svd->type == MAP_PRI VATE) {

*

EE N

* Free up now unused parts of anon_map array.

ul ong_t an_idx = svd->anon_i ndex + opages;

*

* Shared anon nmap is no longer in use. Before
* freeing its pages purge all entries from

* pcache that belong to this anp.

*/

if (svd->type == MAP_SHARED) {
ASSERT(anp->refcnt == 1);
ASSERT(svd- >sof t| ockcnt == 0);
anonmap_pur ge(anp) ;

}
if (amp->a_szc == seg->s_szc) {
if (seg->s_szc !|=0)
anon_free_pages(anp->ahp, an_idx, |en,
seg- >s_szc);
} else {
anon_free(anp->ahp, an_idx,
I en);
} else {
ASSERT(svd- >t ype == MAP_SHARED) ;
ASSERT( anp- >a_szc > seg->S_sSzC);
anon_shmap_free_pages(anp, an_idx, len);
}
/

*

* Unreserve swap space for the

* unmapped chunk of this segment in

* case it’'s MAP_SHARED

*/

if (svd->type == MAP_SHARED) {
anon_unresv_zone(l en,

seg- >s_as- >a_proc->p_zone);

anmp->swesv -= |en;
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2305 nsvd- >anon_i ndex = svd->anon_i ndex +

2306 bt op((uintptr_t)(nseg->s_base - seg->s_base));

2307 if (svd->type == MAP_SHARED) {

2308 anp- >r ef cnt ++;

2309 nsvd- >anp = anp;

2310 } else {

2311 struct anon_map *nanp;

2312 struct anon_hdr *nahp;

2314 ASSERT(svd- >t ype == MAP_PRI VATE) ;

2315 nahp = anon_creat e(bt op(seg->s_size), ANON_SLEEP);
2316 nanp = anonmap_al | oc(nseg->s_si ze, 0, ANON_SLEEP);
2317 nanp- >a_szCc = SeQ->S_SZzC;

2318 (voi d) anon_copy_ptr (anmp->ahp, svd->anon_i ndex, nahp,
2319 0, btop(seg->s_size), ANON_SLEEP);

2320 (voi d) anon_copy_ptr (anp->ahp, nsvd->anon_i ndex,

2321 nanp- >ahp, 0, btop(nseg->s_size), ANON SLEEP);
2322 anon_r el ease( anp- >ahp, btop(anp->size));

2323 svd- >anon_i ndex = O;

2324 nsvd- >anon_i ndex = 0;

2325 anp->ahp = nahp;

2326 anp- >si ze = seg->s_si ze;

2327 nsvd- >anp = nanp;

2328 }

2329 ANON_LOCK_EXI T( &np- >a_r w ock) ;

2330 }

2331 if (svd->swesv) {

2332 if (svd->flags & MAP_NORESERVE) {

2333 ASSERT( anp) ;

2334 oswresv = svd- >swresyv;

2335 svd- >sw esv = pt ob(anon_pages(anp->ahp,

2336 svd- >anon_i ndex, btop(seg->s_size)));

2337 nsvd- >swr esv = pt ob(anon_pages(nsvd- >anp->ahp,

2338 nsvd- >anon_i ndex, btop(nseg->s_size)));

2339 ASSERT( oswr esv >= (svd->swresv + nsvd->swesv));

2340 anon_unr esv_zone(osw esv - (svd->sw esv + nsvd->sw esv),
2341 seg- >S_as- >a_proc->p_zone);

2342 if (SEG_I S_PARTI AL_RESV(seg))

2343 seg->sS_as->a_resvsi ze -= OSW esv -

2344 (svd- >swresv + nsvd->swesv);

2345 } else {

2346 si ze_t unlen;

2348 i f (svd->pageswap) {

2349 oswresv = svd->swresv;

2350 svd- >swr esv = segvn_count _swap_by_vpages(seg);
2351 nsvd- >swr esv = segvn_count _swap_by_vpages(nseg);
2352 ASSERT(oswr esv >= (svd->swesv + nsvd->sw esv));
2353 unlen = oswesv - (svd->swesv + nsvd->swesv);
2354 } else {

2355 if (seg->s_size + nseg->s_size + len !=

2356 svd- >swr esv)

2357 pani c("segvn_unnmap: cannot split

2358 "swap reservation");

2359 / * NOTREACHED* /

2360

2361 svd- >swr esv = seg->s_si ze;

2362 nsvd- >swr esv = nseg- >s_si ze;

2363 unlen = len;

2364

2365 anon_unr esv_zone(unl en,

2366 seg- >s_as->a_proc->p_zone);

2367 }

2368 TRACE_3(TR_FAC_VM TR _ANON_PRCC, "anon proc: % %u %",

2369 seg, len, 0);

2370
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2372
2373

2375
2376

2378
2379
2380
2381

2383
2384
2385
2386
2387
2388

2390

2392
2393
2394
2395
2396
2397

2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428

2430
2431
2432
2433
2434
2435
2436

return (0); /* 1"'mglad that’s all over with! */

static void
segvn_free(struct seg *seg)
2377 {

struct segvn_ data *svd = (struct segvn_data *)seg->s_dat a;
pgcnt _t npages = - Seg_| pages(seg);

struct anon_map *anp;

size_t len;

/*
* W don’t need any segnent |evel |ocks for "segvn' data
* since the address space is "wite" |ocked.
*
/
ASSERT(seg->s_as &% AS_WRI TE_HELD(seg->s_as, &seg->s_as->a_| ock));
ASSERT(svd->tr_state == SEGVN TR _OFF);

ASSERT(svd- >r cooki e == HAT_| NVALI D_REG ON_COOKI E) ;

/*
* Be sure to unlock pages. XXX Wiy do things get free’ ed instead
* of unmapped? XXX

(v0| d) segvn_l ockop(seg, seg->s_base, seg->s_size,
0, MC_UNLOCK, NULL, 0);

*
* Deal | ocate the vpage and anon pointers if necessary and possible.
*
/

if (svd->vpage != NULL) {

kmem free(svd- >vpage vpgt ob( npages) ) ;

svd- >vpage = NULL
}
if ((anmp = svd->anp) != NULL) {

/*
* |f there are no nore references to this anon_map
* structure, then deallocate the structure after freeing
* up all the anon slot pointers that we can.
*
/
ANON_LOCK_ENTER( &anp- >a_rw ock, RWWRI TER);
ASSERT( anp->a_szc >= seg->s_szcC);
if (--anmp->refcnt == 0) {

if (svd->type == MAP_PRI VATE) {

/*

* Private - we only need to anon_free
* the part that this segnent refers to.
*

if (seg->s_szc !=0) {
anon_f r ee_pages(anp- >ahp,
svd- >anon_i ndex, seg->s_si ze,
seg- >s_szc);
} else {
anon_f ree(anp->ahp, svd->anon_i ndex,
seg- >s_sl ze);

} else {

/*

* Shared anon map is no longer in use. Before
* freeing its pages purge all entries from

* pcache that belong to this anp.

*/

ASSERT(svd- >softl ockcnt == 0);
anonmap_pur ge(anp) ;
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2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476

2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2495
2496
2497
2498
2499
2500
2501
2502

Shared - anon_free the entire
anon_map’s worth of stuff and
rel ease any swap reservation.

EE

if (amp->a_szc != 0)
anon_shmap_free_pages(anp, O,
anp- >si ze) ;
} else {
anon_free(anp->ahp, 0, anp->size);

}
if ((len = amp->swesv) = 0) {
anon_unr esv_zone(l en,
Seg->s_as->a_proc- >p_zone);
TRA(JE - 3(TR_FAC_VM TR_ANON | PRCC
"anon proc: % %u %", seg, |len,

}

}
svd->anp = NULL;
ANON_LOCK_EXI T(&anp >a_rw ock);
anonmap_ free(a );

} else if (svd->type == I\/AP PRI VATE) {
/

*

* W had a private mapping which still has
* a held anon_map so just free up all the
* anon slot pointers that we were using.

*

if (seg->s_szc != 0)
anon_f ree_pages(anp- >ahp, svd->anon_i ndex,
seg->s_si ze, seQg->S_szcC);
} else {
anon_free(anp->ahp, svd->anon_i ndex,
seg- >s_si ze);

}

ANON_LOCK_EXI T( &anp- >a_rw ock) ;
} else {

ANON_LOCK_EXI T( &anp->a_r w ock) ;
}

}

/*
* Rel ease swap reservation.
*/
if ((len = svd->swesv) = 0)
anon_unr esv_zone(svd- >sw esv,
seg->s_as->a_proc->p_ zone)
TRACE = 3(TR_ FAC > VM TR_ANON_ PROC "anon proc: % %u %",

eg, len, 0);
if (SEG_I S_PARTI AL_RESV( seg))
seg->s_as->a_resvsi ze -= svd->sw esv;
svd- >swesv = 0;
}
/*
* Rel ease claimon vnode, credentials, and finally free the
* private data.
*
/

if (svd->vp !'= NULL) {
if (svd->type == MAP_SHARED)
I grp_shm policy_fini (NULL, svd->vp);
VN_RELE( svd- >vp),
svd->vp = NULL

}

crfree(svd->cred);
svd- >pageprot = O;
svd- >pageadvi ce = 0;

38
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2503 svd- >pageswap = O;

2504 svd->cred = NULL;

2506 /*

2507 * Take segfree_syncntx lock to let segvn_reclaim() finishif it's
2508 * still working with this segment w thout holding as |ock (in case
2509 * it’s called by pcache async thread).

2510 */

2511 ASSERT(svd- >sof t | ockcnt == 0);

2512 mut ex_ent er (&svd- >segfree_syncnt x) ;

2513 mut ex_exi t (&svd- >segfree_syncntx);

2515 seg->s_data = NULL;

2516 kmem cache_free(segvn_cache, svd);

2517 }

2519 /*

2520 * Do a F_SOFTUNLOCK call over the range requested. The range nust have
2521 * already been F_SOFTLOCK ed.

2522 * Caller nust always match addr and | en of a softunlock with a previous
2523 * softlock with exactly the sane addr and |en.

2524 */
2525 static void
2526 segvn_softunl ock(struct seg *seg, caddr_t addr, size_t len, enumseg_rw rw

2527 {

2528 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;
2529 page_t *pp;

2530 caddr _t adr;

2531 struct vnode *vp;

2532 u_of fset_t offset;

2533 ul ong_t anon_i ndex;

2534 struct anon_nap *arrp,

2535 struct anon *ap = NULL;

2537 ASSERT(seg->s_as &% AS LOCK HELD(seg->s_as, &seg->s_as->a_| ock));
2538 ASSERT( SEGVN LOCK_HELD(seg- >s_as, &svd->l ock))

2540 if ((anmp = svd->anp) != NULL)

2541 anon_i ndex = svd->anon_i ndex + seg_page(seg, addr);
2543 if (HAT_I S_REG ON_COOKI E_VALI D( svd->r cooki e)) {

2544 ASSERT(svd->tr_state == SEGVN_TR _OFF);

2545 hat _unl ock_r egi on(seg->s_as->a_hat, addr, |en, svd->rcookie);
2546 } else {

2547 hat _unl ock(seg->s_as->a_hat, addr, len);

2548 }

2549 for (adr = addr; adr < addr + len; adr += PAGESI ZE) {

2550 if (anp !'= NULL) {

2551 ANON_LOCK_ENTER( &anp- >a_rw ock, RW READER);
2552 if ((ap = anon_get _ptr(anp- >ahp anon |ndex++))
2553 I'= NULL) {

2554 swap_x| ate(ap, &vp, &offset);

2555 } else {

2556 vp = svd->vp;

2557 of fset = svd->of fset +

2558 (uintptr_t)(adr - seg->s_base);
2559 }

2560 ANON_LOCK_EXI T( &np->a_r w ock) ;

2561 } else {

2562 vp = svd->vp;

2563 of fset = svd->of fset +

2564 (uintptr_t)(adr - seg->s_base);

2565 }

2567 /*

2568 * Use page_find() instead of page_l ookup() to

39

new usr/ src/ uts/ comon/vm seg_vn. c 40
2569 * find the page since we know that it is |ocked.

2570 */

2571 pp = page_find(vp, offset);

2572 if (pp == NULL) {

2573 pani c(

2574 "segvn_sof tunl ock: addr %, ap %, vp %, off %Ix",
2575 (void *)adr, (void *)ap, (void *)vp, offset);
2576 / * NOTREACHED* /

2577 }

2579 if (rw==S WITE {

2580 hat _set r ef nod( pp) ;

2581 if (seg->s_as->a_vbits)

2582 hat _set stat (seg->s_as, adr, PAGCESI ZE,

2583 P REF | P_MD);

2584 } elseif (rw!= S OTHER) {

2585 hat _setref (pp);

2586 if (seg->s_as->a_vbits)

2587 hat _set stat (seg->s_as, adr, PAGESIZE, P_REF);
2588 }

2589 TRACE_3(TR_FAC_ VM TR_SEGVN FAULT,

2590 "segvn_fault:pp % vp % offset %Ix", pp, vp, offset);
2591 page_unl ock(pp);

2592 }

2593 ASSERT(svd->sof t| ockcnt >= bt op(len));

2594 if (!atom c_add_| ong_nv((ul ong_t *)&svd >sof t| ockent, -btop(len))) {
2595 /*

2596 * Al SOFTLOCKS are gone. \Wakeup any waiting

2597 * unnmeppers so they can try again to unmap.

2598 * Check for waiters first wthout the nutex

2599 * held so we don’t always grab the mutex on

2600 * sof tunl ocks.

2601 *

2602 f (AS_| SUNVAPWAI T(seg->s_as)) {

2603 mut ex_ent er (&seg- >s_as- >a_contents);

2604 i f (AS_| SUNVAPWAI T(seg->s_as)) {

2605 AS_CLRUNMAPWAI T(seg->s_as);

2606 cv_broadcast (&seg->s_as->a_cv);

2607 }

2608 mut ex_exit (&seg- >s_as->a_contents);

2609 }

2610 }

2611 }

2613 #defi ne PAGE_HANDLED ((page_t *)-1)

2615 /*

2616 * Release all the pages in the NULL term nated ppp |ist
2617 * which haven’t already been converted to PAGE_HANDLED.
2618 */

2619 static void

2620 segvn_pagel i st _rel e(page_t **ppp)

2621 {

2622 for (; *ppp != NULL; ppp++) {
2623 if (*ppp != PACGE HANDLED)
2624 page_unl ock(*ppp);
2625 }

2626 }

2628 static int steal cow = 1;

2630 /*

2631 * Workaround for viking chip bug. See bug id 1220902.

2632 * To fix this down in pagefault() would require inporting so
2633 * nuch as and segvn code as to be unmaintai nabl e.

2634 */
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2635 int enabl e_nbit_wa = 0;

2637 /| *
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659 *

* Ok ok ok ok ok O % Ok % bk Ok Ok k% % % ok

2660 */

Handles all the dirty work of getting the right
anonynous pages and | oading up the translations.
This routine is called only from segvn_fault()

when | oopi ng over the range of addresses requested.

The basic algorithmhere is:
If this is an anon_zero case
Call anon_zero to allocate page
Load up translation
Return
endi f
If this is an anon page
Use anon_getpage to get the page
el se
Find page in pl[] list passed in
endi f
If not a cow
Load up the translation to the page
return
endi f
Call anon_private to handl e cow
Load up (witable) translation to new page

2661 static faul tcode_t
2662 segvn_faul t page(

2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673 {
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689

2691
2692
2693

2695
2696
2697

2699
2700

struct hat *hat,
struct seg *seg,
caddr _t addr,
u_offset_t off,
struct vpage *vpage,
page_t *pl[],

uint_t vpprot,

enum faul t _type type,
enum seg_rw rw,

int brkcow)

the hat to use for nmapping */
seg_vn of interest *

address in as */

of fset in vp */

pointer to vpage for vp, off */
obj ect source page pointer */
access allowed to object pages */
type of fault */

type of access at fault */

we may need to break cow */

—— e — e — —
I N

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

ui nt _t pageflags = 0;
page_t *anon_pl[1 + 1];
page_t *opp = NULL;
uint_t prot;

int err;

int cow

int claim

int steal = 0;

ul ong_t anon_i ndex;
struct anon *ap, *ol dap;
struct anon_map *anp;
int hat_flag = (type == F_SOFTLOCK) ? HAT_LOAD_LOCK : HAT_LOAD,
int anon_lock = 0;

anon_sync_obj _t cooki e;

/* original page */

if (svd->flags & MAP_TEXT) {
hat _flag | = HAT_LOAD TEXT;
}

ASSERT( SEGVN_READ HELD( seg->s_as, &svd->lock));
ASSERT(seg->s_szc == 0);
ASSERT(svd->tr_state != SEGVN. TR INIT);

/*
* Initialize protection value for this page.
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2701 * |f we have per page protection values check it now.

2702 */

2703 if (svd->pageprot) {

2704 ui nt _t protchk;

2706 switch (rw) {

2707 case S_READ:

2708 prot chk = PROT_READ;

2709 br eak;

2710 case S WRI TE:

2711 prot chk = PROT_WRI TE

2712 br eak;

2713 case S_EXEC

2714 prot chk = PROT_EXEC;

2715 break;

2716 case S_OTHER:

2717 defaul t:

2718 protchk = PROT_READ | PROT_WRI TE | PROT_EXEC;
2719 break;

2720 }

2722 prot = VPP_PROT(vpage);

2723 1f ((prot & protchk) ==

2724 return (FC_PROT); /* illegal access type */
2725 } else {

2726 prot = svd->prot;

2727 }

2729 if (type == F_SOFTLOCK) {

2730 atom c_inc_ul ong((ul ong_t *)&svd->softl ockcnt);

2731 }

2733 /*

2734 * Always acquire the anon array lock to prevent 2 threads from
2735 * allocating separate anon slots for the same "addr"

2736 */

2738 if ((amp = svd->anp) != NULL)

2739 ASSERT( RW READ_HELD( &anp- >a_rw ock) ) ;

2740 anon_i ndex = svd->anon_i ndex + seg_ page(seg, addr) ;

2741 anon_array_ ent er(arrp, anon_i ndex, &cooki e);

2742 anon_| ock =

2743 }

2745 if (svd->vp == NULL &% anp != NULL) {

2746 if ((ap T anon_get _ptr (anmp->ahp, anon_index)) == NULL) {
2747

2748 * Allocate a (nornally) writabl e anonynous page of
2749 * zeroes. |f no advance reservations, reserve now.
2750 */

2751 if (svd->flags & MAP_NORESERVE) {

2752 if (anon_resv_zone(ptob(1),

2753 seg->s_as->a_proc- >p_zone)) {

2754 atom c_add_| ong( &svd->swresv, ptob(1));
2755 atom c_add_| ong( &eg- >s_as- >a_r esvsi ze,
2756 ptob(1));

2757 } else {

2758 err = ENOVEM

2759 goto out;

2760 }

2761 }

2762 if ((pp = anon_zero(seg, addr, &ap,

2763 svd->cred)) == NULL) {

2764 err = ENOVEM

2765 goto out; /* out of swap space */
2766 }
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2767 /*

2768 * Re-acquire the anon_map | ock and

2769 * initialize the anon array entry.

2770 */

2771 (voi d) anon_ set ptr(arrp >ahp, anon_index, ap,

2772 ANON_SLE|

2774 ASSERT( pp- >p_szc == 0);

2776 /*

2777 * Handl e pages that have been marked for migration
2778

2779 |f (1 grp_optimzations())

2780 page_mi grate(seg, addr, &pp, 1);

2782 if (enable_nbit_wa) {

2783 if (rw==S WRITE)

2784 hat _set nod( pp) ;

2785 else if (!hat_isnod(pp))

2786 prot & ~PROT_WRI TE;

2787 }

2788 /*

2789 * |f AS PAGLCK is set in a_flags (via mencntl (2)
2790 * with MC_LOCKAS, MCL_FUTURE) and this is a

2791 * MAP_NORESERVE segnent, we may need to

2792 * permanently | ock the page as it is being faul ted
2793 * for the first tine. The follow ng text applies
2794 * only to MAP_NORESERVE segments:

2795 *

2796 * As per nencntl (2), if this segment was created
2797 * after MCL_FUTURE was applied (a "future"

2798 * segnent), its pages nust be |ocked. |If this
2799 * segnent existed at MCL_FUTURE application (a
2800 * "past" segnment), the interface is unclear.

2801 *

2802 * W decide to lock only if vpage is present:
2803 *

2804 * - "future" segnents will have a vpage array (see
2805 * as_map), and so will be I ocked as required
2806 *

2807 * - "past" segnents may not have a vpage array,
2808 * dependi ng on whet her events (such as

2809 * nmprotect) have occurred. Locking if vpage
2810 * exists wll preserve | egacy behavior. Not
2811 * locking if vpage is absent, will not break
2812 * the interface or |egacy behavior. Note that
2813 * al l ocating vpage here if it’'s absent requires
2814 * upgradi ng the segvn reader |ock, the cost of
2815 * whi ch does not seem worthwhile.

2816 *

2817 * Usual ly testing and setting VPP_I SPPLOCK and
2818 * VPP_SETPPLOCK requires holding the segvn | ock as
2819 * witer, but in this case all readers are

2820 * serializing on the anon array | ock.

2821 *

2822 if (AS_| SPGLCK(seg->s_as) && vpage != NULL &&

2823 (svd->fl ags & MAP_NORESERVE) &&

2824 I VPP_I SPPLOCK(vpage)) {

2825 proc_t *p = seg->s_as->a_proc;

2826 ASSERT(svd- >t ype == MAP_PRI VATE) ;

2827 mut ex_ent er (&p->p_| ock) ;

2828 if (rctl |ncr _l ocked rrerr( p, NULL, PAGESI ZE,
2829 1) == 0)

2830 cI alm = VPP_PROT(vpage) & PROT_WRI TE;
2831 if (page_pp_l ock(pp, claim 0)) {

2832 VPP_SETPPLOCK( vpage) ;
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2833 } else {

2834 rctl _decr_| ocked_mem(p, NULL,
2835 PAGESI ZE, 1);

2836 }

2837

2838 mut ex_exi t (&p->p_|l ock);

2839 }

2841 ASSERT( svd- >r cooki e == HAT_| NVALI D_REG ON_COXKI E) ;
2842 hat _meni oad( hat , addr pp, prot, hat_flag);
2844 if (!(hat_flag & HAT_LOAD LOCK))

2845 page_unl ock( pp);

2847 anon_array_exit(&cookie);

2848 return (0);

2849 }

2850 }

2852 /*

2853 * Obtain the page structure via anon_getpage() if it is
2854 * a private copy of an object (the result of a previous
2855 * copy-on-wite).

2856 *

2857 if (amp !'= NULL) {

2858 if ((ap = anon_get_ptr (anmp->ahp, anon_index)) != NULL) {
2859 err = anon_get page(&ap, &vpprot, anon_pl, PAGESI ZE,
2860 seg, addr, rw, svd->cred);

2861 if (err)

2862 goto out;

2864 if (svd->type == MAP_SHARED) {

2865 /*

2866 * |f this is a shared mapping to an
2867 * anon_nap, then ignore the wite
2868 * perm ssions returned by anon_getpage().
2869 * They apply to the private mappings
2870 * of this anon_map.

2871 */

2872 vpprot |= PROT_WRI TE;

2873

2874 opp = anon_pl [0];

2875 }

2876 1

2878 /*

2879 * Search the pl[] list passed inif it is fromthe

2880 * original object (i.e., not a private copy).

2881 *

2882 if (opp == NULL) {

2883 /*

2884 * Find original page. W nust be bringing it in
2885 * fromthe list in pl[].

2886 */

2887 for (ppp = pl; (opp = *ppp) != NULL; ppp++) {

2888 if (opp == PAGE_HANDLED)

2889 conti nue;

2890 ASSERT( opp- >p_vnode == svd->vp); /* XXX */
2891 if (opp->p_offset == off)

2892 br eak;

2893 }

2894 if (opp == NULL) {

2895 pani c(" segvn faultpage not found");

2896 / * NOTREACHED*

2897 }

2898 *ppp = PAGE_HANDLED,



new usr/src/ uts/ comon/vm seg_vn. c 45

2900 1

2902 ASSERT( PAGE_LOCKED( opp) ) ;

2904 TRACE_3(TR_FAC VM TR SEGVN FAULT,

2905 "segvn_fault:pp % vp % offset %I1x", opp, NULL, 0);
2907 /*

2908 * The fault is treated as a copy-on-wite fault if a
2909 * wite occurs on a private segnent and the object

2910 * page (i.e., mapping) is wite protected. W assune
2911 * that fatal protection checks have already been nmade.
2912 */

2914 if (brkcow) {

2915 ASSERT(svd->tr_state == SEGYN_TR_OFF);

2916 cow = ! (vpprot & PROT WRI TE) ;

2917 } else if (svd->tr_state == SEGVN_ ™R R ON) {

2918 /*

2919 * |f we are doing text replication CONon first touch.
2920 */

2921 ASSERT(anp != NULL);

2922 ASSERT(svd->vp !'= NULL);

2923 ASSERT(rw ! = S WRI TE) ;

2924 cow = (ap == NULL);

2925 } else {

2926 cow = O;

2927 }

2929 /*

2930 * |If not a copy-on-wite case |load the translation

2931 * and return.

2932 */

2933 if (cow==0) {

2935 /*

2936 * Handl e pages that have been narked for mgration
2937 */

2938 if (lgrp_optimzations())

2939 page_ni grate(seg, addr, &opp, 1);

2941 if (IS VNDDSO?T(opp >p_vnode) || enabl e_nbit_wa) {
2942 if (rw==S WITE

2943 hat _set nod( opp) ;

2944 else if (rw!= S_OTHER && ! hat _i smod(opp))
2945 prot & ~PROT_WRI TE;

2946 }

2948 ASSERT( svd- >r cooki e == HAT_| NVALI D_REG ON_COXI E |
2949 (!svd- >pageprot && svd->prot == (prot & vpprot)));
2950 ASSERT(anp == NULL ||

2951 svd- >rcook|e == HAT_I NVALI D_REG ON_COXI E) ;
2952 hat _menl oad_r egi on( hat, addr, opp, prot &vpprot hat _f1 ag,
2953 “svd- >r cooki e) ;

2955 if (!(hat_flag & HAT LOAD LOCK))

2956 page_unl ock(opp);

2958 if (anon_l ock)

2959 anon_array_exit(&cookie);

2960 }

2961 return (0);

2962 }

2964 ASSERT(svd- >r cooki e == HAT_| NVALI D_REG ON_COOKI E) ;
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2966
2968

2970
2971
2972
2973
2974
2975

2977
2978
2979
2980
2981
2982
2983
2984
2985
2986
2987

2989
2990
2991
2992
2993
2994
2995
2996
2997
2998
2999
3000
3001
3002

3004
3005
3006
3007
3008
3009
3010

3012
3013
3014
3015
3016
3017
3018
3019
3020
3021
3022

3024
3025
3026
3027
3028
3029
3030

hat _setref (opp);
ASSERT(anmp != NULL && anon_| ock);

/*
* Steal the page only if it isn't a private page

* since stealing a private page is not worth the effort.
*

if ((ap = anon_get_ptr(anp->ahp, anon_index)) == NULL)
steal = 1;
/*
* Steal the original page if the follow ng conditions are true:
*
* W are low on nenory, the page is not private, page is not |arge,
* not shared, not nodified, not ‘locked” or if we have it ‘Il ocked’
* (i.e., p_cowcnt == 1 and p_lckecnt == 0, which also inplies
* that the page is not shared) and if it doesn’t have any
* transl ations. page_struct_lock isn't needed to | ook at p_cowcnt
*

and p_| ckent because we first get exclusive |ock on page.

*/

(voi d) hat_pagesync(opp, HAT_SYNC DONTZERO | HAT_SYNC STOPON_MD);

if (stealcow & freemem < minfree & steal && opp->p_szc == 0 &&
page_t ryupgr ade(opp) && !hat _i snt)d(opp) &&
((opp->p_l ckent == 0 && opp->p_cowcnt == 0) ||
(opp->p_l ckent == 0 && opp->p_cowcnt == &&
vpag/e I'= NULL && VPP ISPPLOCK(vpage)))) {

* Check if this page has other translations
* after unloading our translation.
*

if (hat_page_i s_mapped(opp)) {
ASSERT( svd- >r cooki e == HAT_| NVALI D_REG ON_COXI E) ;
hat _unl oad(seg->s_as->a_hat, addr, PAGESI ZE,
HAT_UNLOAD) ;

}

/*
* hat _unl oad() might sync back someone else’s recent
* nodification, so check again.
*/
if (!hat_isnmod(opp) && !hat page i s_mapped(opp))
pagefl ags | = STEAL_PAGE

}
/*
* |f we have a vpage pointer, see if it indicates that we have
* ‘‘locked’ the page we nmap -- if so, tell anon_private to
* transfer the | ocking resource to the new page.
*
* See Statenent at the beginning of segvn_|l ockop regarding
* the way | ockcnts/cowents are handl ed during
*
*/
if (vpage != NULL && VPP_I| SPPLOCK(vpage))
pagefl ags | = LOCK_PAGE;
/*
* Allocate a private page and performthe copy.
* For MAP_NORESERVE reserve swap space now, unless this
* is a cow fault on an existing anon page in which case
* MAP_NORESERVE wi || have made advance reservations.
*

if ((svd->flags & MAP_NORESERVE) && (ap == NULL)) {

46
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3031 if (anon_resv_zone(ptob(1l), seg->s_as->a_proc->p_zone)) {
3032 at om c_add Iong(&svd >swresv, ptob( 1)),
3033 atom c_add_| ong( &seg- >s_as->a_resvsi ze, ptob(1));
3034 } else {

3035 page_ unl ock(opp) ;

3036 err = ENOVEM

3037 goto out;

3038 }

3039

3040 ol dap = ap;

3041 pp = anon_private(&ap, seg, addr, prot, opp, pageflags, svd->cred);
3042 if (pp == NULL) {

3043 err = ENOMVEM /* out of swap space */

3044 goto out;

3045 }

3047 /*

3048 * |If we copied away from an anonynous page, then

3049 * we are one step closer to freeing up an anon slot.
3050 *

3051 * NOTE: The original anon slot nust be released while
3052 * hol ding the "anon_map" lock. This is necessary to prevent
3053 * other threads fromobtaining a pointer to the anon slot
3054 * which may be freed if its "refcnt" is 1.

3055 */

3056 if (oldap !'= NULL)

3057 anon_decr ef (ol dap) ;

3059 (voi d) anon_set _ptr (anp->ahp, anon_index, ap, ANON_SLEEP);
3061 /*

3062 * Handl e pages that have been marked for mgration

3063 *

3064 if (lgrp_optimzations())

3065 page_m grate(seg, addr, &pp, 1);

3067 ASSERT( pp->p_szc == 0);

3069 ASSERT(! | S_VMODSORT( pp- >p_vnode) ) ;

3070 if (enable_nbit V\B) {

3071 if (rw== S WRITE

3072 hat _set nod( pp) ;

3073 else if (!hat_isnod(pp))

3074 prot & ~PROT_WRI TE;

3075 }

3077 ASSERT( svd- >r cooki e == HAT_I NVALI D_REG ON_COXKI E) ;

3078 hat _meni oad(hat, addr, pp, prot, hat_flag);

3080 if (!(hat_flag & HAT_LOAD_LOCK))

3081 page_unl ock( pp);

3083 ASSERT( anon_| ock) ;

3084 anon_array_exit(&cookie);

3085 return (0);

3086 out:

3087 if (anon_l ock)

3088 anon_array_exit(&cookie);

3090 if (type == F_SOFTLOCK) {

3091 at om c_dec_ul ong((ul ong_t *)&svd->softl ockcnt);
3092 }

3093 return (FC_MAKE_ERR(err));

3094 }

3096 /*
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3097 * relocate a bunch of snaller targ pages into one large repl page. all targ
3098 * pages nust be conpl ete pages smaller than repl acenent pages.

3099 * it’'s assuned that no page' s szc can change since they are all PAGESIZE or
3100 *

conpl ete | arge pages | ocked SHARED.
3101 */
3102 static void
3103 segvn_rel ocat e_pages(page_t **targ, page_t *repl acenent)

3104 {

3105 page_t *pp;

3106 pgcnt _t repl _npgs, curnpgs;

3107 pgent _t i

3108 uint_t repl_szc = repl acenent->p_szc;

3109 page_t *first_repl = replacenent;

3110 page_t *repl;

3111 spgcnt _t npgs;

3113 VM_STAT_ADD( segvnvnst at s. r el ocat epages[ 0] );

3115 ASSERT(repl _szc !'= 0);

3116 npgs = repl _npgs = page_get_pagecnt (repl _szc);

3118 i =0;

3119 V\,hl le (repl_npgs) {

3120 spgcnt _t nrel oc;

3121 int err;

3122 ASSERT(repI acenment != NULL);

3123 pp = targ[i];

3124 ASSERT( pp- >p_szc < repl _szc);

3125 ASSERT( PAGE_EXCL( pp) ) ;

3126 ASSERT( ! PP_I SFREE( pp))

3127 curnpgs = page_ get pagecnt(pp >p_szc);

3128 if (curnpgs ==

3129 VM STAT_ADD( segvnvnst at s. rel ocat epages[ 1] );
3130 repl = repl acenent;

3131 page_sub( &r epl acenment, repl);

3132 ASSERT( PAGE_EXCL(repl ));

3133 ASSERT( ! PP ISFREE(repI ) ;

3134 ASSERT(repl ->p_szc == repl _szc);

3135 } else {

3136 paget *repl _savepp;

3137 j;

3138 VM STAT __ADD( segvnvnst ats. rel ocat epages[ 2]);
3139 repl _savepp = repl acenent ;

3140 for (j = 0; j < curnpgs; j++) {

3141 repl = replacenent;

3142 page_sub( & epl acenment, repl);

3143 ASSERT( PAGE_EXCL(repl));

3144 ASSERT( ! PP ISFREE(repI M)

3145 ASSERT(repl ->p_szc == repl _szc);
3146 ASSERT( page_pptonun{targ[i + j]) ==
3147 page_pptonum(targ[i]) +j);
3148 }

3149 repl = repl _savepp;

3150 ) ASSERT( | S_P2ALI GNED( page_ppt onun{repl), curnpgs));
3151

3152 err = page_rel ocate(&p, &epl, 0, 1, &nreloc, NULL);
3153 if (err || nreloc !'= curnpgs) {

3154 pani c("segvn_rel ocate_pages: "

3155 "page_relocate failed err=% curnpgs=%d "
3156 "nrel oc=%d", err, curnpgs, nreloc);
3157 }

3158 ASSERT( cur npgs <= repl _npgs);

3159 repl _npgs -= curnpgs;

3160 i += curnpgs;

3161

}
3162 ASSERT(repl acement == NULL);
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3164 repl = first_repl;

3165 repl _npgs = npgs;

3166 for (i = 0; i < repl_npgs; i++)

3167 ASSERT( PAGE_EXCL(repl));

3168 ASSERT( ! PP_I SFREE(r epl ))

3169 targ[i] = repl;

3170 page_domgrade(targ[ il);

3171 repl ++;

3172 }

3173 }

3175 /*

3176 * Check if all pages in ppa array are conplete smaller than szc pages and
3177 * their roots will still be aligned relative to their current size if the
3178 * entire ppa array is relocated into one szc page. If these conditions are
3179 * not met return O.

3180 *

3181 * If all pages are properly aligned attenpt to upgrade their | ocks

3182 * to exclusive node. If it fails set *upgrdfail to 1 and return O.

3183 * upgrdfail was set to O by caller.

3184 *

3185 * Return 1 if all pages are aligned and | ocked excl usively.

3186 *

3187 * |f all pages in ppa array happen to be physically contiguous to make one
3188 * szc page and all exclusive |locks are successfully obtained pronote the page
3189 * size to szc and set *pszc to szc. Return 1 with pages | ocked shared.
3190 */

3191 static int

3192 segvn_ful | _szcpages(page_t **ppa, uint_t szc, int *upgrdfail, uint_t *pszc)
3193 {

3194 page_t *pp;

3195 pfn_t pfn;

3196 pgcnt _t totnpgs = page_get_pagecnt (szc);

3197 pfn_t first_pfn;

3198 int contig = 1;

3199 pgent _t i;

3200 pgent _t j;

3201 uint_t curszc;

3202 pgcnt _t curnpgs;

3203 int root = 0;

3205 ASSERT(szc > 0);

3207 VM _STAT_ADD( segvnvnst ats. ful | szcpages[0]);

3209 (i =0; i <totnpgs i++) {

3210 pp = ppa[i];

3211 ASSERT( PAGE_SHARED( pp) ) ;

3212 ASSERT( ! PP_I SFREE(pp) ) ;

3213 pfn = page —ppt onun{ pp) ;

3214 1f (i ==

3215 |f ('1S_P2ALI GNED( pf n, totnpgs)) {

3216 contig =

3217 } else {

3218 first_pfn = pfn;

3219 }

3220 } else if (contig & pfn != first_pfn + i) {

3221 contig = 0;

3222 }

3223 1f (pp->p_szc == 0) {

3224 if (root) {

3225 VM _STAT_ADD( segvnvnst ats. ful | szcpages[1]);
3226 return (0);

3227 }

3228 } elseif (!root) {
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3229 if ((curszc = pp >p_szc) >= szc) {

3230 VM S ADD(segvnvmst ats.full szcpages[2]);
3231 ret| urn (0);

3232 }

3233 i f (curszc == 0) {

3234 /*

3235 * p_szc changed neans we don’t have all pages
3236 * |l ocked. return failure.

3237 *

3238 VM _STAT_ADD(segvnvnst ats. ful | szcpages[3]);
3239 return (0);

3240 }

3241 curnpgs = page_get _pagecnt (curszc);

3242 if ('1S_P2ALI GNED( pfn, curnpgs) ||

3243 11 S_P2ALI GNED(i, curnpgs)) {

3244 “VM_STAT_ADD( segvnvnstats. ful | szcpages[4]);
3245 return (0);

3246

3247 root = 1;

3248 } else {

3249 ASSERT(i > 0);

3250 VM _STAT_ADD( segvnvnst ats. ful | szcpages[5]);

3251 if (pp->p_szc I'= curszc) {

3252 VM _STAT_ADD( segvnvnst ats. ful | szcpages[6]);
3253 return (0);

3254 }

3255 if (pfn - 1 != page_pptonum(ppali - 1])) {

3256 pani c("segvn_ful | _szcpages: "

3257 "l'arge page not physically contiguous");
3258 }

3259 if (P2PHASE(pfn curnpgs) == curnpgs - 1) {

3260 root = 0;

3261 }

3262 }

3263 }

3265 for (i =0; i <totnpgs; i++) {

3266 ASSERT(ppa[i]->p_szc < szc);

3267 if (! page tryupgr ade( ppali] )) {

3268 (] ; <i; J++) {

3269 page downgr ade( ppaljl);

3270

3271 *pszc = ppali]->p_szc;

3272 *upgrdfail = 1;

3273 VM _STAT_ADD( segvnvnst ats. ful | szcpages[7]);

3274 return (0);

3275 }

3276 1

3278 /*

3279 * When a page is put a free cachelist its szc is set to 0. if file
3280 * systemrecl ai nred pages from cachelist targ pages will be physically
3281 * contiguous with 0 p_szc. in this case just upgrade szc of targ
3282 * pages w thout any relocations.

3283 * To avoid any hat issues with previous small mappings

3284 * hat _pageunl oad() the target pages first.

3285 */

3286 if (conti g) {

3287 STAT_ADD( segvnvmst at s. ful | szcpages[ 8]) ;

3288 for (i =0; i <totnpgs; i++) {

3289 (v0| d) hat _pageunl oad(ppal[i], HAT_FORCE_PGUNLQAD);
3290 }

3291 for (i =0; i < totnpgs; i++) {

3292 ppali]->p_szc = szc;

3293

3294 for (i =0; i < totnpgs; i++) {
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3295 ASSERT( PAGE_EXCL(ppali]));

3296 page_downgr ade(ppali]);

3297

3298 if (pszc !'= NULL) {

3299 *pszc = szc;

3300 }

3301 }

3302 VM _STAT_ADD(segvnvnstats. ful | szcpages[9]);

3303 return (1);

3304 }

3306 /*

3307 * Create physically contiguous pages for [vp, off] - [vp, off +

3308 * page_size(szc)) range and for private segnment return themin ppa array.
3309 * Pages are created either via 10 or relocations.

3310 *

3311 * Return 1 on success and 0 on failure.

3312 *

3313 * If physically contiguous pages already exist for this range return 1 w thout
3314 * filling ppa array. Caller initializes ppa[0] as NULL to detect that ppa
3315 * array wasn't filled. In this case caller fills ppa array via VOP_GETPAGE() .
3316 */

3318 static int

3319 segvn_fill _vp_pages(struct segvn_data *svd, vnode_t *vp, u_offset_t off,
3320 uint_t szc, page_t **ppa, page_t **pppllst uint_t *ret_pszc,

3321 int *downsi ze)

3323 {

3324 page_t *pplist = *ppplist;

3325 size_t pgsz = page_get _pagesi ze(szc);

3326 pgcnt _t pages = bt op(pgsz)

3327 ulong_t start_off = off

3328 u_offset _t eoff = off + pgsz;

3329 spgent _t nrel oc;

3330 u_offset_t io_off = off;

3331 size_t io_len;

3332 page_t *io_pplist = NULL;

3333 page_t *done_pplist = NULL;

3334 pgcent _t pgidx = 0;

3335 page_t *pp;

3336 page_t *newpp;

3337 page_t *targpp;

3338 int io_err = 0;

3339 int i;

3340 pfn_t pfn;

3341 ul ong_t ppages;

3342 page_t *targ_pplist = NULL;

3343 page_t *repl _pplist = NULL;

3344 page_t *tnp_pplist;

3345 int nios = 0;

3346 uint_t pszc;

3347 struct vattr va;

3349 VM_STAT_ADD( segvnvnstats.fill_vp_pages[0]);

3351 ASSERT(szc != 0);

3352 ASSERT( ppl i st->p_szc == szc);

3354 /*

3355 * downsize will be set to 1 only if we fail to lock pages. this wll
3356 * all ow subsequent faults to try to relocate the page again. If we
3357 * fail due to msalignment don't downsize and let the caller map the
3358 * whole region with small mappings to avoid nore faults into the area
3359 * where we can’'t get |arge pages anyway.

3360 */
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3361 *downsi ze = 0;

3363 while (off < eoff) {

3364 newpp = pplist;

3365 ASSERT(newpp != NULL);

3366 ASSERT( PAGE_EXCL( newpp))

3367 ASSERT( | PP_T SFREE( newpp) ) ;

3368 /*

3369 * we pass NULL for nrelocp to page_| ookup_create()
3370 * so that it doesn't relocate. W relocate here
3371 * later only after we nake sure we can |lock all
3372 * pages in the range we handle and they are all
3373 * al i gned.

3374 */

3375 pp = page | ookup_ create(vp, of f, SE_SHARED, newpp,
3376 ASSERT(pp !'= NULL)

3377 ASSERT(' PP [ SFREE( pp))

3378 ASSERT( pp- >p_vnode == vp);

3379 ASSERT(pp >p_ offset == off);

3380 if (pp == newpp) {

3381 VM _STAT_ADD( segvnvnstats. fill_vp_pages[1]);
3382 page_sub(&pplist, pp);

3383 ASSERT( PAGE_EXCL(pp) ) :

3384 ASSERT( page_i ol ock assert(pp))

3385 page_l i st _concat (& o_ppl i st, &pp)

3386 of f += PAGESI ZE;

3387 cont i nue;

3388 }

3389 VM _STAT_ADD( segvnvnstats.fill_vp_pages[2]);

3390 pfn = page_ppt onun(pp);

3391 pszc = pp->p_szc;

3392 1f (pszc >= szc && targ_pplist == NULL && io_ppli st
3393 I'S_P2ALI GNED( pf n, pages)) {

3394 ASSERT(repl _pplist == NULL);

3395 ASSERT( done_ppl i st == NULL);

3396 ASSERT( ppl i st == *ppplist);

3397 page_unl ock( pp);

3398 page_free_repl acenent _page(pplist);

3399 page_cr eat e_put back( pages) ;

3400 *ppplist = NULL;

3401 VM _STAT_ADD( segvnvnstats.fill_vp_pages[3]);
3402 return (1);

3403 }

3404 1f (pszc >= szc) {

3405 page_unl ock( pp);

3406 segvn_faul tvnnpss_al i gn_err 1++;

3407 goto out;

3408 }

3409 ppages = page_get _pagecnt (pszc);

3410 i1f (!'I'S_P2ALI GNED( pf n, ppages)) {

3411 ASSERT(pszc > 0);

3412 /*

3413 * sizing down to pszc won’t help.

3414 */

3415 page_unl ock( pp)

3416 segvn_faul tvnnpss_al i gn_err2++;

3417 goto out;

3418 }

3419 pfn = page_ppt onun( newpp) ;

3420 1f (!'I'S_P2ALI GNED( pf n, pages)) {

3421 TASSERT( pszc > 0),

3422 /*

3423 * sizing down to pszc won't help.

3424 */

3425 page_unl ock( pp);

3426 segvn_faul tvnnpss_al i gn_err 3++;

52

NULL, 0);

== NULL &&
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3427 goto out;

3428

3429 if (! PAGE_EXCL(pp))

3430 VM _STAT_ADD(segvnvnstats.fill_vp_pages[4]);

3431 page_unl ock(pp)

3432 *downsi ze = 1;

3433 *ret_pszc = pp->p_szc;

3434 goto out;

3435 }

3436 targpp = pp;

3437 if (1o_pplist !'= NULL) {

3438 VM _STAT_ADD( segvnvnstats.fill_vp_pages[5]);

3439 io_len = off - io_off;

3440 /*

3441 * Sone file systems |ike NFS don't check ECF
3442 * conditions in VOP_PAGEIQ(). Check it here
3443 * now that pages are |ocked SE_EXCL. Any file
3444 * truncation will wait until the pages are

3445 * unl ocked so no need to worry that file will
3446 * be truncated after we check its size here.
3447 * XXX fix NFS to renove this check.

3448 */

3449 va.va_mask = AT_SI ZE;

3450 i f (VOP_GETATTR(vp, &a, ATTR_HINT, svd->cred, NULL)) {
3451 VM_STAT ADD(segvnvrrst ats. fill _vp_| pages[ 6]);
3452 page_unl ock(targpp);

3453 goto out;

3454 }

3455 if (btopr(va va _size) < btopr(io_off +io_len)) {
3456 _ADD( segvnvnstats. fill _vp_pages[7]);
3457 *down3| ze = 1

3458 *ret_pszc = 0;

3459 page_unl ock(targpp)

3460 got o out

3461 }

3462 io_err = VOP_PAGEI Q(vp, io_pplist, io_off, io_len,
3463 B READ, svd->cred, NULL);

3464 if (io_err) {

3465 VM _STAT_ADD(segvnvnstats.fill_vp_pages[8]);
3466 page_unl ock(targpp);

3467 1f (io_err == EDEADLK) {

3468 segvn_vnpss_pagei o_deadl k_err ++;
3469 }

3470 goto out;

3471 }

3472 ni 0s++;

3473 VM _STAT_ADD(segvnvnstats.fill_vp_pages[9]);

3474 while (io_pplist !'= NULL) {

3475 pp = io_pplist;

3476 page_sub( & o_pplist, pp);

3477 ASSERT( page_i ol ock_assert (pp));

3478 page_i o_unl ock(pp);

3479 pgi dx = (pp->p_offset - start_off) >>
3480 PAGESH F

3481 ASSERT( pgi dx < pages) ;

3482 ppa[ pgi dx] = pp;

3483 page_l i st_concat (&done_pplist, &pp);

3484

3485 }

3486 pp = targpp;

3487 ASSERT( PAGE_EXCL(pp) ) ;

3488 ASSERT( pp->p_szc <= pszc)

3489 if (pszc !'= 0 && !group_page_tryl ock(pp, SE_EXCL)) {
3490 VM _STAT_ADD(segvnvnstats.fill_vp_pages[10]);

3491 page_unl ock(pp)

3492 *downsi ze = 1;
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*ret_pszc = pp->p_szc;
goto out;

M STAT_ADD( segvnvnstats. fill _vp_pages[11]);
*

~ <

* page szc choul d have changed before the entire group was
* | ocked. reread page szc.
*/
pszc = pp->p_szc;
ppages = page_get _pagecnt (pszc);

/* link just the roots */
page_l i st _concat (& arg_pplist, &pp);
page_sub(&pplist, newpp);
page_li st concat(&repl ppI ist, &uewpp);
of f += PAGESI ZE;
whil e (——ppages 1= 0) {

newpp = pplist;

page_sub( &ppl i st newpp) ;
of f += PAGESI Z

1o_off = off;

}
if (io_pplist !'= NULL) {
VM_STAT_ADD(segvnvnstats. fill _vp_pages[12]);
io_len = eoff - io_off;
va.va_mask = AT_SI ZE;
if (VOP_GETATTR(vp, &a, ATTR HINT, svd->cred, NULL) != 0)
VM _STAT_ADD( segvnvnst at s. fill _vp_| pages[ 13]);
goto out;

}

if (btopr(va.va_size) < btopr(io_off + io_len)) {
VM _STAT_ADD( segvnvm;t ats.fill_vp_pages[14]);
*downsi ze
*ret_pszc
goto out;

0:

1o_err = VOP_PAGEI Q(vp, io_pplist, io_off, io_len,
B _READ, svd->cred, NULL);
if (io_err) {
VM _STAT_ADD(segvnvnstats. fill_vp_pages[15]);
if (io_err == EDEADLK) {
segvn_vnpss_pagei o_deadl k_err ++;

}
goto out;

ni 0s++;
while (io_| ppllst I = NULL) {
pp = io_pplist
page_sub(&i o ppl ist, pp);
ASSERT( page_i ol ock_assert (pp));
page_i o_unl ock(pp);
pgi dx = (pp->p_offset - start_off) >> PAGESH FT;
ASSERT(pgl dx < pages);
ppal pgi dx] = pp;
;*
* we're now bound to succeed or panic.
* renove pages from done_pplist. it’s not needed anynore.
*/

whil e (done_pplist != NULL) {
pp = done_pplist;
page_sub( &one_pplist, pp);

VM _STAT_ADD(segvnvnstats. fill_vp_pages[16]);

{
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3559 ASSERT( ppl ist == NULL);

3560 *pppl i st = NULL;

3561 while (targ_pplist !'= NULL) {

3562 int ret;

3563 VM_STAT_ADD( segvnvnstats. fill _vp_pages[17]);
3564 ASSERT(repl _pplist);

3565 pp = targ_pplist;

3566 page_sub( &t arg_pplist, pp);

3567 pgidx = (pp->p_offset - start_off) >> PAGESHI FT;
3568 newpp = repl _pplist;

3569 page_sub( & epl _pplist, newpp);

3570 #ifdef DEBUG

3571 pfn = page_ppt onun( pp);

3572 pszc = pp->p_szc;

3573 ppages = page_get _pagecnt (pszc);

3574 ASSERT( | S_P2ALI GNED( pf n, ppages));

3575 pfn = page_ppt onun( newpp) ;

3576 ASSERT( | S_P2ALI GNEX( pf n, ppages));

3577 ASSERT( P2PHASE( pf n, pages) == pgi dx)

3578 #endi f

3579 nrel oc = = 0;

3580 ret = page_rel ocate(&p, &newpp, 0, 1, &nreloc, NULL);
3581 if(ret'—0|| nreloc == 0) {

3582 pani c("segvn_fill_vp_pages:

3583 "page_relocate failed");

3584 }

3585 pp = newpp;

3586 while (nreloc-- !'=0) {

3587 ASSERT( PAGE_EXCL( pp));

3588 ASSERT( pp- >p_vnode == vp);

3589 ASSERT( pgi dx ==

3590 ((pp->p_offset - start_off) >> PAGESH FT));
3591 ppal pgi dx++] = pp;

3592 pp++;

3593

3594 1

3596 if (svd->type == MAP_PRI VATE) {

3597 VM _STAT_ADD( segvnvnstats. fill _vp_pages[18]);
3598 for (i =0; i < pages; i++)

3599 ASSERT(ppa[i] != NULL);

3600 ASSERT( PAGE_EXCL(ppal[i]));

3601 ASSERT( ppali]->p_vnode == vp);

3602 ASSERT(ppa[i]->p_offset ==

3603 start_off + (i << PAGESH FT));
3604 page_downgr ade(ppali]);

3605

3606 ppa[ pages] = NULL;

3607 } else {

3608 )/M_STAT_ADD( segvnvnstats. fill _vp_pages[19]);
3609 *

3610 * the caller will still call VOP_GETPAGE() for shared segnents
3611 * to check FS wite perm ssions. For private segnents we map
3612 */fi le read only anyway. so no VOP_GETPAGE i s needed.
3613 *

3614 for (i = 0; i < pages; i++) {

3615 ASSERT(ppal[i] != NULL);

3616 ASSERT( PAGE_EXCL(ppali]));

3617 ASSERT( ppali]->p_vnode == vp);

3618 ASSERT( ppa[i]->p_offset ==

3619 start_off + (i << PAGESH FT));
3620 page_unl ock(ppal[i]);

3621 }

3622 ppa[ 0] = NULL;

3623 1
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3625 return (1);

3626 out:

3627 /*

3628 * Do the cleanup. Unlock target pages we didn't relocate. They are
3629 * linked on targ_pplist by root pages. reassenbl e unused repl acenent
3630 * and i o pages back to pplist.

3631 */

3632 if (io_pplist !'= NULL) {

3633 VM _STAT_ADD( segvnvnstats. fill_vp_pages[20]);
3634 pp = io_pplist;

3635 do {

3636 ASSERT( pp- >p_vnode == vp)

3637 ASSERT( pp- >p_of fset == 10_off);

3638 ASSERT( page_i ol ock assert(pp))

3639 page_i o_unl ock(pp);

3640 page_| hashout (pp, NULL);

3641 i o_off += PAGESI ZE;

3642 } while ((pp = pp->p_next) !=io_pplist);

3643 page_list_concat (& o_pplist, &pplist);

3644 pplist = io_pplist;

3645 }

3646 tnp_ppl i = NULL;

3647 while (t rg pplist !'= NULL) {

3648 VM STAT _ADD(segvnvnstats. fill_vp_pages[21]);
3649 pp = targ_pplist;

3650 ASSERT( PAGE EXCL( pp));

3651 page_sub(& arg_pplist, pp);

3653 pszc = pp->p_szc;

3654 ppages = page_get _pagecnt (pszc);

3655 ASSERT( | S_P2ALI GNED( page_ppt onun{ pp), ppages));
3657 if (pszc !'=0) {

3658 group_page_unl ock(pp);

3659 }

3660 page_unl ock(pp);

3662 pp = repl _pplist;

3663 ASSERT(pp != NULL);

3664 ASSERT( PAGE_EXCL(pp) ) ;

3665 ASSERT( pp- >p_szc == szc);

3666 page_sub( & epl _pplist, pp);

3668 ASSERT( 1 S_P2ALI GNED( page_ppt onun{ pp), ppages));
3670 /* relink replacenent page */

3671 page_l i st _concat (& np_pplist, &pp);

3672 while (--ppages != 0)

3673 VM _STAT_ADD(segvnvnstats. fill_vp_pages[22]);
3674 pp++;

3675 ASSERT( PAGE_EXCL(pp) ) ;

3676 ASSERT( pp- >p_szc == szc);

3677 page_l i st concat (&t np_| ppI ist, &pp);
3678 }

3679

3680 if (tmp_pplist !'= NULL) {

3681 VM _STAT_ADD( segvnvnstats. fill_vp_pages[23]);
3682 page_| i st _concat (& nmp_pplist, &pplist);

3683 pplist = tnp_pplist;

3684 }

3685 /*

3686 * at this point all pages are either on done_pplist or
3687 * pplist. They can't be all on done_pplist otherw se
3688 * we’' d’ ve been done.

3689 */

3690 ASSERT(ppl i st = NULL);
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}

if (nios !'=0)
VM _STAT_ADD( segvnvnstats. fill
pp = pplist;
do {
VM _STAT_ADD(segvnvnstats. fill
ASSERT( pp- >p_szc == szc);
ASSERT( PAGE_EXCL( pp) ) ;
ASSERT( pp->p_ vnode ! = vp);
pp->p_szc = 0;
} while ((pp = pp->p_next)

p = done_pplist;
{

_vp_pages[ 24] ) ;

_vp_pages[ 25]);

I'= pplist);

VM _STAT_ADD( segvnvnstats. fill
ASSERT( pp->p_szc == szc);
ASSERT( PAGE_EXCL( pp))

ASSERT( pp- >p_vnode == vp);
pp->p_szc = 0;

_vp_pages[ 26] ) ;

} while ((pp = pp->p_ next) I'= done_pplist);
whil e (ppl ist I'= NULL)
STAT_ADD( segvnvnstats. fill _vp_pages[27]);
pp pplist;

page_! sub(&ppl ist, pp);
page_free(pp, 0),

}

while (done_pplist !'= NULL) {
VM _STAT_ADD(segvnvnstats. fill
pp = done_pplist;
page_sub(&done_pplist, pp);
page_unl ock( pp);

_vp_pages[ 28] );

*ppplist = NULL;
return (0);

}

ASSERT(ppl i st == *ppplist);

if (io_err)
VM _STAT_ADD( segvnvnstats. fill _vp_pages[29]);
/*

* don’t downsize on io error.

* see if vop_getpage succeeds.

* pplist may still be used in this case

* for relocations.

*

return (0);

}

VM _STAT_ADD(segvnvnstats. fill _vp_pages[30]);
page_free_repl acement _page(pplist);

page_cr eat e_put back( pages) ;

*ppplist = NULL;

return (0);

int segvn_anypgsz = O;

#def i ne SEGVN_RESTORE_SOFTLOCK_VP(t ype,

#def i ne SEGVN_UPDATE_MODBI TS( ppa, pages,

pages)

if ((Type) == F_SOFTLOCK) l?

atomi c_add_| ong((ul ong_t *)&(svd)->softlockecnt,

- (pages));
}

rw, prot, vpprot)
if (TS VNDDSCRT((p a)[O] >p vnode)) {
if ((rw) == TE) {

for (| —0 i < (pages); i++) {

——— —

—— e —

57
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3757 ASSERT( (ppa)[i]->p_vnode ==
3758 (ppa)[ 0] - >p_vnode);
3759 hat _set mod((ppa)[i]);

3760 }

3761 } else if ((rw) != S _OTHER &&

3762 ((prot) &(vpprot) & PROT_WRITE)) {
3763 for (i =0; i < (pages); i++) {
3764 ASSERT((ppa)[l] >p_vnode ==
3765 ppa) [ 0] - >p_vnode) ;

3766 if (!hat |sm)d((ppa)[|])) {
3767 prot & ~PROT_WRI TE;
3768 br eak;

3769 }

3770 }

3771 }

3772 }

3774 #ifdef VM STATS

3776 #define SEGVN VMSTAT_FLTVNPAGES(i dx)

3777 VM _STAT_ADD( segvnvnst ats. fltvnpages[ (idx)]);

3779 #else [* VM STATS */

3781 #define SEGVN_VMSTAT_FLTVNPAGES(i dx)

3783 #endi f

3785 static faul tcode_t

3786 segvn_faul t_vnodepages(struct hat *hat, struct seg *seg, caddr_t | pgaddr,
3787 caddr_t | pgeaddr, enumfault_type type, enumseg_rw rw, caddr_t addr,
3788 caddr _t eaddr, int brkcow

3789 {

3790 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;
3791 struct anon_nap *anp = svd->anp;

3792 uchar _t segtype = svd->type;

3793 uint_t szc = seg->s_szc;

3794 size_t pgsz = page_get_pagesi ze(szc);

3795 size_t maxpgsz = pgsz;

3796 pgcnt _t pages = btop(pgsz);

3797 pgcnt _t nmaxpages = pages;

3798 size_t ppasize = (pages + 1) * sizeof (page_t *);

3799 caddr_t a = | pgaddr;

3800 caddr _t naxl| pgeaddr | pgeaddr

3801 u_offset_t off = svd->of fset + (UI ntptr_t)(a - seg->s_base);
3802 ulong_t aindx = svd->anon_i ndex + seg_page(seg, a);

3803 struct vpage *vpage = (svd->vpage != NULL) ?

3804 &svd- >vpage[ seg_page(seg, a)] : NULL;

3805 vnode_t *vp = svd->vp;

3806 page_t **ppa;

3807 uint_t pszc;

3808 size_t ppgsz;

3809 pgent _t ppages;

3810 faultcode_t err = 0;

3811 int ierr;

3812 int vop_size err = 0;

3813 uint _t protchk, prot, vpprot;

3814 ulong_t i;

3815 int hat_flag = (type == F_SOFTLOCK) ? HAT_LOAD LOCK : HAT_LOAD,
3816 anon_sync_obj _t an_cookl e;

3817 enum seg_rw arw,

3818 int alloc_failed = 0;

3819 int adjszc_chk;

3820 struct vattr va;

3821 int xhat = 0;

3822 page_t *pplist;

e e
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3823
3824
3825
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3882
3884
3886

3887
3888

pfn_t pfn;

I nt physcontig;

int upgrdfail;

int segvn_anypgsz_vnode = 0; /* for now nmap vnode with 2 page sizes */
int tron = (svd->tr_state == SEGVN_TR_ON);

ASSERT(szc != 0);

ASSERT(vp !'= NULL)

ASSERT(brkcow == 0 || anmp != NULL);

ASSERT(tron == 0 || anp != NULL);

ASSERT(enabl e_nmbit_wa == 0); /* no nbit sinulations with | arge pages */
ASSERT(! (svd->fl ags & MAP_NORESERVE) ) ;

ASSERT(type != F_SOFTUNLOCK);

ASSERT( |1 S_P2ALI GNED( a, maxpgsz));

ASSERT(anp == NULL || | S _P2ALI GNED(ai ndx, maxpages));
ASSERT( SEGVN_LOCK_HELD( seg >s_as, &svd- S| ock));
ASSERT(seg->s_szc < NBBY * si zeof (int));

ASSERT(type != F_SOFTLOCK || |pgeaddr - a == maxpgsz);
ASSERT(svd->tr_state !'= SEGUN TR INIT);

VM _STAT_COND _ADD(type == F_SOFTLOCK, segvnvnstats.fltvnpages[O0]);
VM _STAT_COND_ADD(type != F_SOFTLOCK, segvnvnstats.fltvnpages[1]);
if (svd- >f|ags & MAP_TEXT) {

hat _flag | = HAT_LOAD_TEXT;

}
if (svd->pageprot) {
switch (rw
case S_READ:
prot chk = PROT_READ;
break;
case S_WRI TE:
protchk = PROT_WRI TE;
break;
case S _EXEC
prot chk = PROT_EXEC,
br eak;
case S OTHER:
defaul t:
protchk = PROT_READ | PROT_WRI TE | PROT_EXEC;
br eak;
}
} else {
prot = svd->prot;
) /* caller has already done segnent |evel protection check. */
if (seg->s_as->a_hat != hat) {
) xhat = 1;

if (rw==S WRITE & segtype == MAP_PRI VATE) {
SEGVN VMSTAT_FLTVNPAGES( 2) ;
arw = S_READ;

} else {
arw = rw,

}

ppa = knmem al | oc(ppasi ze, KM SLEEP);
VM _STAT_COND_ADD(anp != NULL, segvnvnstats.fltvnpages[3]);
for (53)

{
adj szc_chk = 0;
for (; a < |pgeaddr; a += pgsz, off += pgsz, aindx += pages) {
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3922
3923
3924
3925
3926
3927
3928
3929
3930
3931
3932
3933
3934
3935
3936
3937
3938
3939
3940
3941
3942
3943
3944

3946
3947
3948
3949
3950
3951
3952
3953
3954

if (adjszc chk)
while (szc < seg->s_szc) {
uintptr_t e;
uint_t tszc;

tszc = segvn_anypgsz_vnode ? szc + 1 :

seg- >s_szc;
ppgsz = page_get _pagesi ze(tszc);
i1f (11S_P2ALI GNED(a, ppgsz) | |
((alIocfalIed >> tszc) & Ox1)) {
br eak;

}
SEGVN_VMSTAT_FLTVNPAGES( 4)
szc = tszc;

Pgsz = ppgsz

pages = btop(pgsz);

e = P2RCUNDUP((U| ntptr_t)eaddr, pgsz);

| pgeaddr = (caddr_t)e;

agai n:
if (1S _P2ALI GNED(a, maxpgsz) && anp != NULL) {
ASSERT( 1 S_P2ALI GNED( ai ndx, maxpages));
ANON_LOCK_ENTER( &np- >a_rw ock, RW READER);
anon_array_enter (anp, aindx, &an_cookie);
if (anon_get_ptr(anmp->ahp, aindx) != NULL) {
SEGVN_VMSTAT_FLTVNPAGES(5) ;
ASSERT( anon pages(ar'rp >ahp, ai ndx,
maxpages) == maxpages);
anon_array_exit (&n_cooki e) ;
ANON_LOCK_EXI T( &anp- >a_rw ock) ;
err = segvn_fault_anonpages(hat, seg,
a, a + maxpgsz, type, rw,
MAX(a, addr),
M N(a + maxpgsz, eaddr), brkcow);
if (err 1=0)
SEGVN_VMSTAT_FLTVNPAGES( 6)
goto out;

}
1f (szc < seg->s_szc) {
SzC = seQ->S_SzC;
pgsz = maxpgsz;
pages = maxpages;
| pgeaddr = max| pgeaddr;

goto next;

} else {
ASSERT( anon_| pages(anp >ahp, ai ndx,

maxpages 0);

SEGVN_VMSTAT FLTVNPAGES(7)
anon_array_exi t (&an_cooki e)
ANON_LOCK_EXI T( &anp->a_rw ock) ;

}

}
ASSERT( ! brkcow || | S_P2ALI GNED(a, maxpgsz));
ASSERT(!tron || |S_P2ALI GNED(a, nmaxpgsz));

if (svd->pageprot != 0 &% | S_P2ALI GNED(a, nmaxpgsz)) {

ASSERT(vpage != NULL);

prot = VPP_PROT(vpage);

ASSERT( sanepr ot (seg, a, maxpgsz));

if ((prot & protchk) == 0
SEGVN_VMSTAT_FLTVNPAGES( 8) ;
err = FC_PROT;
goto out;

60
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3955 }

3956 if (type == F_SOFTLOCK) {

3957 atom c_add_I| ong((ul ong_t *)&svd->softl ockcnt,
3958 pages) ;

3959 }

3961 pplist = NULL

3962 physcontl g = 0;

3963 ppa[ 0] = NULL

3964 if (!brkcow & !tron &% szc &&

3965 | page_exi st s_physcontig(vp, off, szc,

3966 segtype == MAP_PRI VATE ? ppa : NULL)) {

3967 SEGVN_VMSTAT_FLTVNPAGES( 9) ;

3968 if (page_alloc_pages(vp, seg, a, &pplist, NULL,
3969 szc, 0, 0) &% type != F_SOFTLOCK) {
3970 SEG/N VVSTAT_FLTVNPAGES( 10) ;

3971 pszc = 0;

3972 terr = -1,

3973 allocfa|led|—(1 << szc);

3974 br eak

3975 }

3976 if (pplist !'= NULL &&

3977 vp->v_npssdata == SEGVN_PAGEl O) {

3978 int downsi ze;

3979 SEGVN_VMSTAT_FLTVNPAGES( 11)

3980 physcontig = segvn_fill _vp_pages(svd,
3981 vp, off, szc, ppa, &pplist,
3982 &pszc, &downsi ze);

3983 ASSERT( ! physcontig || pplist == NULL);
3984 if (!physcontig & downsize &&

3985 type !'= F SCFTLCEK) {

3986 ASSERT(ppl i st == NULL);

3987 SEGMN VMSTAT FLTVNPAGES(12)
3988 ierr = -1,

3989 break;

3990 }

3991 ASSERT( ! physcontig |

3992 segtype == MAP_PRI VATE ||

3993 ppa[ 0] == NULL);

3994 if (physcontlg && ppa[ 0] == NULL) {
3995 physcontig = O;

3996 }

3997 }

3998 } else if (!brkcow & !'tron &% szc &% ppa[0] != NULL) {
3999 SEGVN_VMSTAT _FLTVNPAGES( 13) ;

4000 ASSERT(segt ype == MAP_PRI VATE) ;

4001 physcontig = 1;

4002 }

4004 if (! physcontl g) {

4005 SEGVN VNBTAT _ FLTVNPAGES( 14) ;

4006 ppa[ 0] = NULL;

4007 lerr = V(P_GETPAGE(vp, (of fset_t)off, pgsz,
4008 &vpprot, ppa, pgsz, seg, a, arw,

4009 svd- >cred NULL) ;

4010 #ifdef DEBUG

4011 if (ierr == 0) {

4012 for (I =0; i < pages; i++) {

4013 ASSERT( PAGE_LOCKED( ppa[il));
4014 ASSERT(! PP_T SFREE(ppal[i]));
4015 ASSERT(ppali]->p_vnode == vp);
4016 ASSERT( ppa[i]->p_offset ==
4017 off + (i << PAGESH FT));
4018 }

4019 }

4020 #endif /* DEBUG */
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4021
4022
4023
4024
4025
4026
4027
4028
4029
4030

4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4056
4057
4058
4059
4060
4061
4062
4063
4064
4065
4066
4067
4068
4069
4070
4071
4072
4073

4075
4076
4077
4078
4079
4080
4081

4083
4084
4085
4086

if (segtype == MAP_PRI VATE)
EG/N VMSTAT_FLTVNPAGES( 15) ;
vpprot & ~PROT_WRI TE;

} else {
ASSERT( segt ype == MAP_PRI VATE) ;
SEGVN_ VNBTAT "~ FLTVNPAGES( 16) ;
vpprot = PROT_ALL & ~PROT_ VR TE;
ierr = 0;

}

if (ierr 1=0) {
SEGVN_VMSTAT FLTVNPA(ES( 17);
if (pplist !'= NULL
SEGVN_VMSTAT_FLTVNPAGES(18) ;
page_free_repl acement _page(pplist);
page_cr eat e_put back( pages) ;

SEGVN_RESTORE_SOFTLOCK_VP(type, pages);
if (a + pgsz <= eaddr) {
SEGVN_VMSTAT_FLTVNPAGES( 19) ;
err = FC_MAKE_ERR(ierr);
goto out;

}

va.va_mask = AT_SI ZE;

if (VOP_GETATTR(vp, &va, 0, svd->cred, NULL)) {
SEGVN_VMSTAT_FLTVNPAGES( 20) ;
err = FC_MAKE _ERR(EI O ;
goto out;

if (btopr(va.va_size) >= btopr(off + pgsz)) {
SEGVN_VMSTAT_FLTVNPAGES( 21) ;
err = FC_MAKE ERR(ierr);
goto out;

}
if (btopr(va.va_size) <
bt opr (off + (eaddr - a)))
SEGVN_VMSTAT FLTVNPA(ES( 22);
err = FC_MAKE_ERR(ierr);
got o out;

}

if (brkcow || tron || type == F_SOFTLOCK) {
/* can't reduce nap area */
SEGVN_VMSTAT_FLTVNPAGES( 23) ;
vop_size_err = 1;
goto out;

}

SEGVN_VMSTAT_FLTVNPAGES( 24) ;
ASSERT(szc !'= 0);

pszc = 0;

rerr = -1;

br eak;

}

if (amp !'= NULL) {
ANON_LOCK_ENTER( &np->a_rw ock, RW READER);
anon_array_enter (anp, aindx, &an_cooki e);

}
if (amp !'= NULL &&
anon_get _ptr (anp->ahp, aindx) != NULL)
ulong_t taindx = P2ALI G\(ai ndx, nmaxpages);

SEGVN_VMSTAT_FLTVNPACES( 25) ;

ASSERT( anon_pages( anp- >ahp, tai ndx,
maxpages) == maxpages);

for (i =0; I < pages; i++) {
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4087
4088
4089
4090
4091
4092
4093
4094
4095
4096
4097
4098
4099
4100
4101
4102
4103
4104
4105
4106
4107
4108
4109
4110
4111
4112
4113
4114
4115
4116
4117
4118
4119
4120
4121
4122
4123
4124
4125
4126

4128
4129
4130
4131
4132
4133
4134
4135
4136
4137
4138
4139
4140
4141
4142
4143
4144
4145

4147
4148
4149
4150
4151
4152

#i f def DEBUG

) page_unl ock(ppalil]);

anon_array_exit(&n_cookie);

ANON_LOCK_EXI T( &np->a_rw ock)

if (pplist !'= NULL)
page_free_repl acement _page(pplist);
page_cr eat e_put back( pages) ;

}
SEGVN_RESTORE_SOFTLOCK_VP(type, pages);
if (szc < seg->s_szc

SEGVN_VNSTAT_FLTVNPAGES( 26) ;

/*

* For private segnents SOFTLOCK
either always breaks cow (any rw
type except S _READ NOCOW or
address space is |ocked as witer
(S_READ_NOCOW case) and anon slots
can’t show up on second check.
Therefore if we are here for
SOFTLOCK case it nust be a cow
break but cow break never reduces
szc. text replication (tron) in
this case works as cow break.
Thus the assert bel ow

I R I
-~

ASSERT( ! brkcow && !'tron &&
type != F_SOFTLOCK) ;
pszc = seg->s_szc;

}
ASSERT( | S_P2ALI GNED( a, maxpgsz));
got o agai n;

if (amp !'= NULL) {
ulong_t taindx = P2ALI G\(ai ndx, nmaxpages);

ASSERT(! anon_pages( anp- >ahp, tai ndx, maxpages));

if (brkcow || tron) {
SERT(anmp ! = I\ULL);
ASSERT(ppl ist == NULL);
ASSERT(szc == seg->s szc)
ASSERT( | S_P2AL| GNEI a, naxpgsz) )
ASSERT(| S_P2ALI GNED( ai ndx, naxpages)) ;
SEGVN_VMSTAT FLTVNPAGES(27) ;
ierr = anon_map_pri vat epages(anp, aindx, szc,
seg, a, prot, ppa, vpage, segvn_anypgsz,
tron ? PG LOCAL : 0, svd->cred);
if (ierr 1=0) {
SEGVN_VMSTAT_FLTVNPAGES( 28) ;
anon_array_exit(&an_cookie);
ANON_LOCK_EXI T( &anp- >a_rw ock)
SEGVN RESTORE_SOFTLOCK_VP(type, pages);
err = FC_MAKE_ERR(ierr);
goto out;

}

ASSERT(! 1 S_VMODSORT( ppa[ 0] - >p_vnode) ) ;
/'k

* p_szc can't be changed for |ocked
* swapfs pages.

*/

ASSERT( svd- >r cooki e ==

63
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4153
4154
4155

4157
4158
4159
4160
4161
4162
4163
4164
4165
4166

4168
4169

4171
4172
4173
4174
4175
4176
4177
4178
4179
4180

4182
4183
4184
4185
4186
4187
4188
4189
4190
4191
4192
4193
4194

4196
4197
4198

4200
4201
4202
4203
4204
4205
4206
4207
4208
4209
4210
4211
4212
4213
4214
4215
4216
4217
4218

#i f def DEBUG

chkszc:

#endi f /* DEBUG */

HAT_I NVALI D_REG ON_COXKI E) ;
hat _menf oad_array(hat, a, pgsz, ppa, prot,
“hat _flag);

if ('(hat _flag & HAT_LOAD LOCK)) {
SEGVN_VMSTAT_FLTVNPAGES( 29) ;
for (i = 0; T < pages; i++) {
) page_unl ock(ppa[i]);
}

anon_array_exit(&an_cooki e);
ANON_LOCK_EXI T( &anp- >a_rw ock) ;
got o next;

}

ASSERT( svd- >r cooki e == HAT_I NVALI D_REG ON_COXI E |
(!svd->pageprot && svd->prot == (prot & vpprot)));

? n = page_pptonun(ppa[0]);

f
*
* hat _page_denote() needs an SE_EXCL | ock on one of
* constituent page_t’s and it decreases root’s p_szc
* last. This neans if root’s p_szc is equal szc and
* all its constituent pages are |ocked

* hat _page_denpte() that could have changed p_szc to
* szc Is already done and no new have page_denote()
* can start for this |arge page.

*

*
* we need to nake sure sane nmapping size is used for
* the sane address range if there’'s a possibility the
* adddress is al ready mapped because hat |ayer panics
* when translation is |oaded for the range already

* mapped with a different page size. W achieve It

* by al ways using | argest page size possible subject
* to the constraints of page size, segment page size
* and page alignnent. Since mappings are invalidated
* when those constraints change and make it

* inpossible to use previously used mappi ng size no

* mappi ng size conflicts shoul d happen.

*

if ((pszc = ppa[0]->p_szc) == szc &&
I'S_P2ALI GNED( pf n, pages)) {

SEGVN_VNBTAT_FLTVNPAGES( 30) ;

for (i =0; i < pages; i++) {
ASSERT( PAGE_LOCKED( ppa[i]));
ASSERT(! PP_I SFREE(ppal[i]));
ASSERT( page_ppt onun{ ppali]) ==
pfn +i);
ASSERT(ppa[l] >p_szc == szc);
ASSERT( ppali]->p_vnode == vp);
ASSERT(ppa[i]->p_of fset ==
off + (i << PAGESHIFT));

}

/*
* Al pages are of szc we need and they are
* all locked so they can't change szc. |oad
* transl ations.
*
*

i f page got pronoted since |ast check
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4219 * we don’t need pplist.

4220 */

4221 if (pplist !'= NULL) {

4222 page_free_repl acement _page(pplist);
4223 page_cr eat e_put back( pages) ;

4224

4225 if (PP_I SM GRATE(ppa[0])) {

4226 page_m grate(seg, a, ppa, pages);
4227

4228 SEGVN_UPDATE_MODBI TS( ppa, pages, rw,

4229 prot, vpprot);

4230 if (! xhat) {

4231 hat _meml oad_array_regi on(hat a, pgsz,
4232 ppa, prot & vpprot, hat_flag,
4233 svd- >r cooki e) ;

4234 } else {

4235 /*

4236 * avoid | arge xhat mappings to FS
4237 * pages so that hat_page_denote()
4238 * doesn’t need to check for xhat
4239 * | arge mappi ngs.

4240 * Don't use regions with xhats.
4241 */

4242 for (i =0; i < pages; i++) {
4243 hat _men oad( hat ,

4244 a + (i << PAGESH FT),
4245 ppal[i], prot & vpprot,
4246 hat _fl ag);

4247 }

4248 }

4250 if (!(hat fIag&HAT LOAD LOCK)) {

4251 for (I = 0; i < pages; I|++)

4252 page_unl ock(ppali]);

4253

4254 }

4255 if (amp !'= NULL) {

4256 anon_array_exit(&an_cookie);

4257 ANON_LOCK_EXI T( &anp- >a_rw ock) ;
4258 }

4259 got o next;

4260 }

4262 /*

4263 * See if upsize is possible.

4264 */

4265 if (pszc > szc && szc < seg->s_szc &&

4266 (segvn_anypgsz_vnode || pszc >= seg->s_szc)) {
4267 pgcnt _t aphase;

4268 uint_t pszcl = M N(pszc, seg->s_szc);

4269 ppgsz = page_get _pagesi ze(pszcl);

4270 ppages = bt op(ppgsz);

4271 aphase = bt op( P2PI—V-\SE((U| ntptr_t)a, ppgsz));
4273 ASSERT(type != F_SOFTLOCK) ;

4275 SEGVN_VMSTAT_FLTVNPAGES( 31) ;

4276 if (aphase != P2PHASE(pfn, ppages)) {
4277 segvn_faul tvnnpss_al i gn_err 4++;
4278 } else {

4279 SEGVN_VMSTAT FLTVNPAGES(32) ;

4280 if (pplist 'S NULL) {

4281 page_t *pl = pplist;

4282 page_free_repl acement _page(pl);
4283 page_cr eat e_put back( pages) ;
4284 }
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4285 for (i =0; i < pages; i++)

4286 page_unl ock(ppa[i]);

4287

4288 if (amp !'= NULL) {

4289 anon_array_exit(&an_cookie);
4290 ANON_LOCK_EXI T( &anp- >a_rw ock) ;
4291 }

4292 pszc = pszcl;

4293 ierr = -2;

4294 br eak;

4295

4296 }

4298 /*

4299 * check if we should use snallest mapping size.
4300

4301 upgrdfail = 0;

4302 if (szc 0 || xhat |]

4303 (pszc >= szc &&

4304 11S_P2ALI GNED( pfn, pages)) ||

4305 (pszc < szc

4306 I'segvn_full schages(ppa, szc, &upgrdfail,

4307 &pszc))) {

4309 if (upgrdfail && type != F_SOFTLOCK) {

4310 /*

4311 * segvn_full _szcpages failed to | ock
4312 * all pages EXCL. Size down.

4313 */

4314 ASSERT( pszc < szc);

4316 SEGVN_VMSTAT_FLTVNPAGES( 33)

4318 if (pplist !'= NULL) {

4319 page_t *pl = pplist;

4320 page_free_repl acement _page(pl);
4321 page_cr eat e_put back( pages) ;
4322 }

4324 for (i = 0; i < pages; i++)

4325 page_unl ock(ppal[i]);

4326 }

4327 if (amp !'= NULL) {

4328 anon_array_exit(&an_cooki e);
4329 ANON_LOCK_EXI T( &anp- >a_rwl ock) ;
4330

4331 ierr = -1;

4332 br eak;

4333 }

4334 if (szc !'= 0 & !xhat && !upgrdfail) {

4335 segvn_faul tvnnpss_al i gn_err5++;

4336 }

4337 SEGVN_VMSTAT_FLTVNPAGES( 34) ;

4338 if (pplist !'= NULL) {

4339 page_free_repl acement _page(pplist);
4340 page_cr eat e_put back( pages) ;

4341

4342 SEGVN_UPDATE_MODBI TS(ppa, pages, rw,

4343 prot, vpprot);

4344 if (upgrdfail && segvn_anypgsz_vnode) {
4345 /* SOFTLOCK case */

4346 hat _mem oad_array_r egi on(hat, a, pgsz,
4347 ppa, prot & vpprot, hat_fl ag,
4348 svd- >r cooki e) ;

4349 } else {

4350 for (i =0; i < pages; i++) {
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4351 hat _nmenl oad_r egi on( hat,
4352 a + (i << PAGESH FT),
4353 ppal[i], prot & vpprot,
4354 hat _flag, svd->rcookie);
4355 }

4356

4357 if (!(hat_flag & HAT_LOAD LOCK)) {

4358 for (I =0; i < pages; 1I++) {
4359 page_unl ock(ppali]);

4360 }

4361 }

4362 if (amp !'= NULL) {

4363 anon_array_exit(&an_cookie);

4364 ANON_LOCK_EXI T( &anp- >a_rw ock) ;
4365 }

4366 got o next;

4367 }

4369 if (pszc == szc) {

4370 /*

4371 * segvn_full _szcpages() upgraded pages szc.
4372 */

4373 ASSERT(pszc == ppa[ 0] - >p_szc);

4374 ASSERT( | S_P2ALI GNED( pf n, pages));

4375 goto chkszc;

4376 }

4378 if (pszc > szc)

4379 kmutex_t *szcnt

4380 SEGVN_VMSTAT FLTVNPAGES(35)

4381 /*

4382 * p_szc of ppa[0] can change since we haven't
4383 * |l ocked all constituent pages. Call

4384 * page_| ock_szc() to prevent szc changes.
4385 * This should be a rare case that happens when
4386 * nultiple segnents use a different page size
4387 * to map the sane file offsets.

4388 */

4389 szcm x = page_szc_| ock(ppa[0]);

4390 pszc = ppa[O0] - >p_szc;

4391 ASSERT(szcntx !'= NULL || pszc == 0);

4392 ASSERT( ppa[ 0] - >p_szc <= pszc);

4393 if (pszc <= szc)

4394 SEGVN_VMSTAT _FLTVNPAGES( 36)

4395 if (szemtx !'= NULL) {

4396 nut ex_exi t (szent x) ;

4397 }

4398 goto chkszc;

4399 }

4400 if (pplist !'= NULL) {

4401 /*

4402 * page got pronoted since |ast check.
4403 * we don’t need preaal ocated | arge
4404 * page.

4405 */

4406 SEGVN_VMSTAT_FLTVNPAGES( 37)

4407 page_free_repl acement _page(pplist);
4408 page_cr eat e_put back( pages) ;

4409 }

4410 SEGVN_UPDATE_MODBI TS( ppa, pages, rw,

4411 prot, vpprot);

4412 hat _menl oad_array_regi on(hat, a, pgsz, ppa,
4413 prot & vpprot, hat_flag, svd->rcookie);
4414 mut ex_exit(szecntx) ;

4415 if (!(hat_flag & HAT LOAD LOCK)) {

4416 for (i =0; i < pages; i++) {
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4417 page_unl ock(ppali]);
4418 }

4419 }

4420 if (amp !'= NULL) {

4421 anon_array_exit(&an_cookie);
4422 ANON_LOCK_EXI T( &anp- >a_r w ock) ;
4423 }

4424 goto next;

4425

-

4427 *

4428 * if page got denoted since |ast check

4429 * we could have not allocated |arger page.
*

4430 al | ocate now.

4431 */

4432 if (pplist == NULL &&

4433 page_al | oc_pages(vp, seg, a, &ppl i st, NULL,
4434 szc, 0, 0) && type != F_SOFTLOCK) {

4435 SEGVN_VMSTAT FLTVNPAGES( 38) ;

4436 for (i = 0; i < pages; i++)

4437 page_unl ock(ppalil]);

4438

4439 if (anp !'= NULL) {

4440 anon_array_exit(&an_cookie);

4441 ANON_LOCK_EXI T( &np- >a_r w ock) ;
4442 }

4443 ilerr = -1;

4444 alloc_failed |= (1 << szc);

4445 br eak;

4446 }

4448 SEGVN_VMSTAT_FLTVNPAGES( 39)

4450 if (pplist !'= NULL) {

4451 segvn_rel ocat e_pages(ppa, pplist);

4452 #ifdef DEBUG

4453 } else {

4454 ASSERT(type == F_SOFTLOCK) ;

4455 SEGVN_VMSTAT_FLTVNPAGES( 40)

4456 #endif /* DEBUG */

4457

4459 SEGVN_UPDATE_MODBI TS( ppa, pages, rw, prot, vpprot);
4461 if (pplist == NULL && segvn_anypgsz_vnode == 0) {
4462 ASS ERT(type == F_SOFTLOCK);

4463 for (i =0; i < pages; |++)

4464 ASSERT( ppali]->p_szc < szc);

4465 hat _meml oad_r egi on( hat,

4466 a + (i << PAGESH FT),

4467 ppal[i], prot & vpprot, hat_flag,
4468 svd- >r cooki e) ;

4469 }

4470 } else {

4471 ASSERT(pplist !'= NULL || type == F_SOFTLOCK);
4472 hat _mem oad_array_regi on(hat, a, pgsz, ppa,
4473 prot & vpprot, hat_flag, svd->rcookie);
4474 }

4475 if (!(hat_flag & HAT_LOAD_LOCK)) {

4476 for (I =0; I < pages; |++) {

4477 ASSERT( PAGE . SHARED( ppali]));

4478 page_unl ock(ppali]);

4479 }

4480 }

4481 if (anp !'= NULL) {

4482 anon_array_exit (&an_cooki e);
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4483 ANON_LOCK_EXI T( &np- >a_rw ock) ; 4549 ASSERT(a < I pgeaddr);
4484 } 4550 if (a < addr) {
4551 SEG/N_VM‘STAT_FLTVNPAGES( 44y;
4486 next : 4552 /*
4487 if (vpage != NULL) { 4553 * The begi nning of the |large page region can
4488 vpage += pages; 4554 * be pulled to the right to make a smaller
4489 } 4555 * region. W& haven't yet faulted a single
4490 adj szc_chk = 1; 4556 * page.
4491 } 4557 *
4492 1f (a == | pgeaddr) 4558 a = (caddr_t)P2ALI GN((ui ntptr_t)addr, pgsz);
4493 br eak; 4559 ASSERT(a >= | pgaddr);
4494 ASSERT(a < | pgeaddr); 4560 of f = svd->of fset +
4561 (uintptr_t)(a - seg->s_base);
4496 ASSERT(! brkcow && !tron && type != F_SOFTLOCK); 4562 ai ndx = svd->anon_i ndex + seg_page(seg, a);
4563 vpage = (svd->vpage != NULL) ?
4498 = 4564 &svd- >vpage[ seg_page(seg, a)] : NULL;
4499 * jerr == -1 nmeans we failed to map with a | arge page. 4565 }
4500 * (either due to allocation/relocation failures or 4566 }
4501 * msalignment with other nmappings to this file. 4567 }
4502 * 4568 out:
4503 * jerr == -2 nmeans sone other thread allocated a |arge page 4569 kmem free(ppa, ppasize);
4504 * after we gave up tp map with a large page. retry wit 4570 if (lerr & !vop_size err) {
4505 * |arger mapping. 4571 SEGVN VMSTAT FLTVNPAGES( 45) ;
4506 */ 4572 return (0);
4507 ASSERT(ierr == -1 || ierr == -2); 4573 }
4508 ASSERT(ierr == -2 || szc !'= 0); 4574 if (type == F_SOFTLOCK && a > | pgaddr) {
4509 ASSERT(ierr == -1 || szc < seg->s_szcC); 4575 SEGVN_VMSTAT _FLTVNPAGES( 46) ;
4510 if (ierr == -2) { 4576 segvn_sof t unl ock(seg, ngaddr, a - | pgaddr, S_OTHER);
4511 SEGVN_VMSTAT_FLTVNPAGES( 41) ; 4577
4512 ASSERT( pszc > szc && pszc <= seg- >S_szcC); 4578 if (!vop_size_err) {
4513 szc = pszc; 4579 SEGVN_VMSTAT_FLTVNPAGES(47) ;
4514 } else if (segvn_anypgsz_vnode) { 4580 return (err);
4515 SEGVN_VMSTAT_FLTVNPAGES(42) ; 4581 }
4516 szc--; 4582 ASSERT( brkcow || tron || type == F_SOFTLOCK);
4517 } else { 4583
4518 SEGVN_VMSTAT_FLTVNPAGES( 43) ; 4584 * Large page end is mapped beyond the end of file and it's a cow
4519 ASSERT( pszc < szc); 4585 * fault (can be a text replication induced cow) or softlock so we can't
4520 /* 4586 * reduce the map area. For now just denote the segnent. This shoul d
4521 * other process created pszc |arge page. 4587 * really only happen if the end of the file changed after the napping
4522 * but we still have to drop to O szc. 4588 * was established since when | arge page segnents are created we nake
4523 */ 4589 * sure they don't extend beyond the end of the file.
4524 szc = 0; 4590 */
4525 } 4591 SEGVN_VMSTAT_FLTVNPAGES( 48) ;
4527 pgsz = page_get _pagesi ze(szc); 4593 SEGVN_LOCK_EXI T(seg->s_as, &svd->l| ock);
4528 pages = btop(pgsz); 4594 SEGVN_LOCK_ENTER(seg- >s_as, &svd->l ock, RWWRI TER);
4529 if (ierr == -2) { 4595 err = 0;
4530 /* 4596 if (seg- >s_szc = 0) {
4531 * Size up case. Note |pgaddr may only be needed for 4597 segvn_fltvnpages_clrszc_cnt ++;
4532 * softlock case so we don’t adjust it here. 4598 ASSERT( svd- >sof t| ockcnt == 0);
4533 */ 4599 err = segvn_clrszc(seg);
4534 a = (caddr_t)P2ALI G\N((uintptr_t)a, pgsz); 4600 if (err I'=0)
4535 ASSERT(a >= | pgaddr); 4601 segvn_fltvnpages_clrszc_err ++;
4536 | pgeaddr = (caddr t)PZRCUNDUP((w ntptr_t)eaddr, pgsz); 4602 }
4537 off = svd->offset + (uintptr_t)(a - seg->s base); 4603 }
4538 ai ndx = svd->anon_i ndex + seg_page(seg, a); 4604 ASSERT(err || seg->s_szc == 0);
4539 vpage = (svd->vpage != NULL) ? 4605 SEGVN_LOCK_DOWNGRADE( seg- >s_as, &svd->| ock);
4540 &svd- >vpage[ seg_page(seg, a)] : NULL; 4606 /* segvn_fault will do its job as if szc had been zero to begin with */
4541 } else { 4607 return (err == 0 ? | E_RETRY : FC_MAKE_ERR(err));
4542 /* 4608 }
4543 * Size down case. Note |pgaddr may only be needed for
4544 * softlock case so we don’t adjust it here. 4610 /*
4545 */ 4611 * This routine will attenpt to fault in one |arge page.
4546 ASSERT( | S_P2ALI GNED(a, pgsz)); 4612 * it will use snaller pages if that fails.
4547 ASSERT(| S_P2ALI GNED( | pgeaddr, pgsz)); 4613 * It should only be called for pure anonynbus segnents.
4548 | pgeaddr = (caddr t)P2RCUNDUP((U| ntptr_t)eaddr, pgsz); 4614 */
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4615 static faultcode_t
4616 segvn_faul t _anonpages(struct hat *hat, struct seg *seg, caddr_t | pgaddr,

4617
4618

4619 {

4620
4621
4622
4623
4624
4625
4626
4627
4628
4629
4630
4631
4632
4633
4634
4635
4636
4637
4638
4639
4640
4641

4643
4644
4645
4646
4647
4648
4649
4650

4652

4654
4655

4657
4658
4659

4661
4662
4663
4664
4665
4666
4667
4668
4669
4670
4671
4672
4673
4674
4675
4676
4677
4678
4679
4680

caddr _t | pgeaddr, enum fault_type type, enumseg_rw rw, caddr_t addr,
caddr _t eaddr, int brkcow)

struct segvn_data *svd = (struct segvn_data *)seg->s_data;
struct anon_map *anp = svd->anp;
uchar _t segtype = svd- >type;
uint_t szc = seg->s_szc;
size_t pgsz = page_ get pagesize(szc);
size_t maxpgsz = pgsz;
pgcnt _t pages = btop(pgsz);
uint_t ppaszc = szc;
caddr_t a = | pgaddr;
ul ong_t ai ndx = svd->anon_i ndex + seg_page(seg, a);
struct vpage *vpage = (svd->vpage != NULL) ?
&svd- >vpage[ seg_page(seg, a)] : NULL;
page_t **ppa;
uint_t ppa_szc;
faultcode_t err;
int ierr;
uint_t protchk, prot, vpprot;
ulong_t i;
int hat flag = (type == F_SOFTLOCK) ? HAT LOAD LOCK : HAT LQAD;
anon_sync_obj _t cooki e;
int adj szc_chk;
int pgflags = (svd->tr_state == SEGYN.TR ON) ? PG LOCAL : O;

ASSERT(szc != 0);
ASSERT(anp ! = NULL)
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ASSERT(enabl e_nmbit_wa == 0); /* no nbit sinulations with | arge pages */

ASSERT(! (svd->fl ags & MAP_NORESERVE) ) ;
ASSERT(type != F_SOFTUNLOCK);

ASSERT(| S_P2ALI GNED(a, nmaxpgsz));

ASSERT(! brkcow || svd->tr_state == SEGVN TR OFF);
ASSERT(svd->tr_state != SEGUN. TR INT);

ASSERT( SEGVN_LOCK_HELD( seg->s_as, &svd->l ock));

VM _STAT_COND_ADD(type == F_SOFTLOCK, segvnvnstats.fltanpages[0]);
VM _STAT_COND _ADD(type != F_SOFTLOCK, segvnvmstats.fltanpages[1])

if (svd->flags & MAP_TEXT) {
hat _flag | = HAT_LOAD TEXT;
}

if (svd->pageprot) {
switch (rw) {

prot chk = PROT_READ;

case S WRI TE:
protchk = PROT_WRI TE;
br eak;
case S_EXEC
prot chk = PROT_EXEC;
break;
case S_OTHER:
defaul t:
protchk = PROT_READ | PROT_WRI TE | PROT_EXEC;
break;

}
VM _STAT_ADD( segvnvnst ats. f| t anpages[ 2]);

prot = svd->prot;

/* caller has already done segnent |evel protection check.

*/
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4681

4683 ppa = kmem cache_al | oc(segvn_szc_cache[ ppaszc], KM SLEEP);

4684 ANON_LOCK_ENTER( &np- >a_rw ock, RW READER);

4685 ) A

4686 adj szc_chk = 0;

4687 for (; a < |pgeaddr; a += pgsz, aindx += pages) {

4688 if (svd->pageprot != 0 && | S_P2ALI GNED(a, maxpgsz)) {
4689 VM _STAT_ADD( segvnvnst ats. f| t anpages[ 3] );
4690 ASSERT(vpage != NULL);

4691 prot = VPP_PROT(vpage);

4692 ASSERT( sanepr ot (seg, a, nmaxpgsz));

4693 if ((prot & protchk) == 0) {

4694 err = ROT;

4695 got o error

4696 }

4697 }

4698 if (adjszc_chk && | S _P2ALI GNED(a, nmaxpgsz) &&

4699 pgsz < maxpgsz) {

4700 ASSERT(a > | pgaddr);

4701 SzC = seg->S_Szc;

4702 pgsz = nmexpgsz;

4703 pages = btop(pgsz);

4704 ASSERT(1S_| P2ALIGNEEXa|ndx pages)) ;

4705 | pgeaddr = (caddr_t)P2ROUNDUP( (ul ntptr_t)eaddr,
4706 pgsz);

4707 }

4708 if (type == F_SOFTLOCK) {

4709 atom c_add_l ong((ul ong_t *)&svd->softl ockecnt,
4710 pages);

4711

4712 anon_array_| enter(arrp, ai ndx, &cookie);

4713 ppa_szc = (uint_t)-

4714 ierr = anon_nap_get pages(arrp, ai ndx, szc, seg, a,
4715 prot, &vpprot, ppa, &ppa_szc, vpage, rw, brkcow,
4716 segvn anypgsz, pgflags, svd->cred);

4717 if (ierr 1=0) {

4718 anon_array_exit (&cookie);

4719 VM _STAT_ADD(segvnvnst ats. fltanpages[4]);
4720 if (type == F_SOFTLOCK) {

4721 at om c_add_| ong(

4722 (ulong_t *)&svd->softlockent,
4723 - pages) ;

4724 }

4725 if (ierr >0) {

4726 VM _STAT_ADD( segvnvnst ats. f| t anpages[ 6] ) ;
4727 err = FC_MAKE _ERR(ierr);

4728 goto error;

4729

4730 br eak;

4731 }

4733 ASSERT(! 1 S_VMODSORT( ppa[ 0] - >p_vnode) ) ;

4735 ASSERT(segtype == MAP_ SHARED |

4736 pa[ 0] - >p__ szc <= szc

4737 ASSERT(segtype == MAP_PRI VATE |

4738 ppa[ 0] - >p_szc >= szc);

4740 /*

4741 * Handl e pages that have been marked for migration
4742 */

4743 if (lgrp_optimzations())

4744 page_nmi grate(seg, a, ppa, pages);

4746 ASSERT( svd- >r cooki e == HAT_I NVALI D_REG ON_COXI E) ;
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4748
4749
4750

4752
4753

4755
4756
4757
4758
4759
4760
4761
4762
4763

4765
4766
4767
4768
4769
4770
4771
4772
4773
4774
4775
4776
4777
4778
4779
4780
4781
4782
4783
4784
4785
4786

4788
4789
4790
4791
4792
4793
4794
4795
4796
4797
4798
4799
4800
4801
4802
4803
4804
4805
4806
4807
4808
4809
4810
4811

if (segtype == MAP_SHARED)
vpprot | = PROT_WRI TE;
}

hat _mem oad_array(hat, a, pgsz, ppa,
prot & vpprot, hat_flag);

if (hat_flag & HAT_LOAD LOCK) {
VM _STAT_ADD(segvnvnst ats. fl tanpages[7]);
} else {
VM _STAT ADD( segvnvnstats. f| t anpages[ 8] ) ;
for (i = 0; i < pages; i ++)
page_unl ock(ppalil]);

}
if (vpage != NULL)
vpage += pages;

anon_array_exit(&cookie);
adj szc_chk = 1;

}

1f (a == | pgeaddr)
break;

;’\SSERT(a < | pgeaddr);

ierr == -1 nmeans we failed to allocate a | arge page.
so do a size down operation.

*
*
*
* jerr == -2 nmeans sone other process that privately shares
* pages with this process has allocated a | arger page and we
* need to retry with larger pages. So do a size up
* operation. This relies on the fact that |arge pages are
* never partially shared i.e. if we share any constituent
* page of a |arge page with another process we nust share the
* entire large page. Note this cannot happen for SOFTLOCK
* case, unless current address (a) is at the begi nning of the
* next page size boundary because the other process couldn’t
* have relocated | ocked pages.
*
/
ASSERT(ierr == -1 || ierr == -2);

if (segvn anypgsz) {
SSERT(ierr == -2
ASSERT(lerr = -1
szc = (ierr == -1
} else {/

|| szc !'=0);
|| szc < seg->s_szc);
) ? szc - 1 : szc + 1;

For non COWfaults and segvn_anypgsz ==
we need to be careful not to | oop forever
if existing page is found with szc other
than O or seg->s_szc. This could be due
to page relocations on behal f of DR or
nore likely large page creation. For this
case sinply re-size to existing page's szc
if returned by anon_map_get pages().

® ok ko k% ok 3k

*

/

if (ppa_szc == (uint_t)-1) {
szc = (ierr == -1) ? 0 : seg->s_szcC;

} else {
ASSERT( ppa_szc <= seg->S_SzC);
ASSERT(ierr == -2 || ppa_szc < szc);
ASSERT(ierr == -1 || ppa_szc > szc);
szc = ppa_szc;
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4813 pgsz = page_| get pagesi ze(szc);

4814 pages = btop(pg

4815 ASSERT(t ype |_ F SOFTLOCK || ierr == -

4816 (1'S_P2ALI GNED( @, pgsz) && |'S_P2ALI GNED(I pgeaddr, pgsz)));
4817 if (type == F_SOFTLOCK) {

4818 /*

4819 * For softlocks we cannot reduce the fault area
4820 * (calcul ated based on the | argest page size for this
4821 * segnent) for size down and a is already next

4822 * page size aligned as assertted above for size
4823 * ups. Therefore just continue in case of softlock.
4824 */

4825 VM _STAT_ADD( segvnvnst at s. fltanpages[ 9);

4826 continue; /* keep lint happy *

4827 } elseif (ierr ——-2) {

4829 /*

4830 * Size up case. Note |pgaddr may only be needed for
4831 * softlock case so we don’t adjust it here.

4832 */

4833 VM _STAT_ADD( segvnvnst ats. fltanpages[10]);

4834 a = (caddr_t)P2ALI G\N((uintptr_t)a, pgsz);

4835 ASSERT(a >= | pgaddr);

4836 ngeaddr (caddr t)P2RCUNDUP((U| ntptr_t)eaddr, pgsz);
4837 al ndx = svd->anon_i ndex + seg_| page(seg, a);

4838 vpage = (svd->vpage != NULL) ?

4839 &svd- >vpage[ seg_page(seg, a)] : NULL;

4840 } else {

4841 *

4842 * Size down case. Note |pgaddr may only be needed for
4843 * softlock case so we don’t adjust it here.

4844 */

4845 VM _STAT_ADD(segvnvnst ats. f| t anpages[ 11] ) ;

4846 ASSERT(TS_P2ALI GNED &, pgsz));

4847 ASSERT(| S_P2ALI GNED( | pgeaddr, pgsz));

4848 | pgeaddr = (caddr t)PZROJNDUP((m ntptr_t)eaddr, pgsz);
4849 ASSERT(a < | pgeaddr);

4850 if (a < addr) {

4851 l*

4852 * The begi nning of the |arge page regi on can
4853 * be pulled to the right to nmake a smaller
4854 * region. We haven't yet faulted a single
4855 * page.

4856 */

4857 VM _STAT_ADD( segvnvnst ats. fltanpages[12]);
4858 a = (caddr_t)P2ALI GN\((ui ntptr_t)addr, pgsz);
4859 ASSERT(a >= | pgaddr);

4860 ai ndx = svd->anon_| i ndex + seg_page(seg, a);
4861 vpage = (svd->vpage != NULL) ?

4862 &svd- >vpage[ seg_page(seg, a)] : NULL;
4863 }

4864 }

4865

4866 VM _STAT_ADD(segvnvnst ats. f| t anpages[ 13]);

4867 ANON_LOCK_EXI T( &anp->a_rw ock) ;

4868 kmem cache_free(segvn_szc cache[ppaszc] ppa);

4869 return (0);

4870 error

4871 VM _STAT_ADD( segvnvnst ats. f| t anpages[ 14]) ;

4872 ANON_LOCK_EXI T( &anp->a_rw ock) ;

4873 kmem cache_free(segvn_szc cache[ppaszc] ppa);

4874 if (type == F_SOFTLOCK && a > | pgaddr) {

4875 VM STAT_ADD( segvnvnst at s. f | t anpages[ 15] ) ;

4876 segvn_sof tunl ock(seg, |pgaddr, a - ngaddr S OTHER) ;

4877

4878 return (err)
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4879 }
4881 int

4883 /*
4884 *
4885 *
4886 *
4887 *
4888 *
4889 *
4890 *
4891 *
4892 *
4893 *
4894 *
4895 *
4896 *
4897 *
4898 *
4899 *
4900 *
4901 *
4902 *
4903 */

src/ uts/ common/ vl seg_vn. ¢

fltadvice = 1;

This routine is called via a machi ne specific fault handling routine.
It is also called by software routines wishing to lock or unlock
a range of addresses.

Here is the basic algorithm
I f unl ocki ng
Cal I segvn_softunl ock
Return
endi f
Checki ng and set up work
If we will need sone non-anonynous pages
Cal | VOP_CETPAGE over the range of non-anonynous pages
endi f
Loop over all addresses requested
Cal |l segvn_faul t page 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

4904 static faultcode_t

4905 segvn_faul t(struct hat *hat,

4906
4907 {
4908
4909
4910
4911
4912
4913
4914
4915
4916
4917
4918
4919
4920
4921
4922
4923
4924

4926
4927

4929
4930
4931
4932
4933
4934
4935
4936
4937
4938
4939
4940
4941
4942
4943
4944

struct seg *seg, caddr_t addr, size_t len,
enum fault _type type, enumseg_rw rw

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

u_offset_t off;

caddr_t a;

struct vpage *vpage;

uint_t vpprot, prot;

int err;

page_t *pl [ PVN_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_l ock));
ASSERT(svd->anp == NULL || svd->rcookie == HAT_I NVALI D_REG ON_COXI E) ;

/*
* First handle the easy stuff
*

if (type == F_SOFTUNLOCK) {
if (rw==S READ h[xx»v {

rw-S

ASSERT(AS | VR TE - HELD( seg- >s_as, &seg->s_as->a_l ock));

}
SEGVN_LOCK_ENTER(seg->s_as, &svd->| ock, RW READER);
pgsz = (seg->s_szc == 0) ? PACESI ZE :

page_get _pagesi ze(seg >s_szc);

/* set to free behind pages for sequential access */
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VM _STAT_COND_ADD( pgsz > PAGESI ZE, segvnvnstats. fltanpages[16]);

CALC LPG REG ON(pgsz, seg, addr, |en, |pgaddr,
segvn_sof t unl ock(seg, | pgaddr, i pgeaddr - | pgaddr, rw;
SEGVN_LOCK_EXI T(seg->s_as, &svd- >I ock) ;

return (0);

| pgeaddr) ;
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4945

4947 ASSERT(svd->tr_state == SEGVN_TR OFF |

4948 I HAT_| S_REG ON_COOKI E_VALT D( svd- >r cooki €) ) ;

4949 if (brkcow == 0) {

4950 if (svd->tr_state == SEGUN. TR INT) {

4951 SBAALLCCK_ENTa«seg >s_as, &svd->lock, RWWRITER);
4952 if (svd->tr_state == SEGUN.TRINIT) {

4953 ASSERT(svd->vp !'= NULL && svd->anp == NULL);
4954 ASSERT(svd->flags & MAP_TEXT);

4955 ASSERT( svd- >t ype == MAP_PRI VATE) ;

4956 segvn_t extrepl (seg);

4957 ASSERT(svd->tr_state != SEGVUIN. TR INIT);
4958 ASSERT(svd->tr_state ! = SEGVN_TR_ON | |
4959 svd->anp != NULL);

4960 }

4961 SEGVN_LOCK_EXI T(seg- >s_as, &svd- >l ock);

4962 }

4963 } else if (svd->tr_state != SEGVYN_TR_OFF)

4964 SEGVN_LOCK_ENTER(seg- >s_as, &svd->l ock, RWWRI TER);
4966 if (rw==S WITE & svd->tr_state != SEGUN TR OFF) {
4967 ASSERT( ! svd- >pageprot && !(svd->prot & PROT_WRI TE));
4968 SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);

4969 return (FC_PROT);

4970 }

4972 if (svd->tr_state == SEGUN_TR ON) {

4973 ASSERT(svd->vp != NULL && svd->anp != NULL);
4974 segvn_t extunrepl (seg, 0);

4975 ASSERT(svd->anp == NULL &&

4976 svd->tr_state == SEG/N_TR_OFF);

4977 } else if (svd->tr_state != SEGVN TR OFF) {

4978 svd->tr_state = SEGVN TR CFF;

4979 }

4980 ASSERT( svd->anp == NULL && svd->tr_state == SEGVN TR _OFF);
4981 SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);

4982

4984 top

4985 SEGVN_LOCK_ENTER(seg->s_as, &svd->l ock, RW READER);

4987

4988 * |f we have the sane protections for the entire segnent,
4989 insure that the access being attenpted is legitinate.

4990

4992 if (svd->pageprot == 0)

4993 uint _t protchk

4995 switch (rw {

4996 case S_READ:

4997 case S_READ NOCOW

4998 protchk = PROT_READ,

4999 br eak;

5000 case S WRI TE:

5001 prot chk = PROT_WRI TE

5002 br eak;

5003 case S _EXEC

5004 prot chk = PROT_EXEC;

5005 break;

5006 case S_OTHER:

5007 defaul t:

5008 protchk = PROT_READ | PROT_WRI TE | PROT_EXEC;
5009 break;

5010 }



new usr/src/ uts/ comon/vm seg_vn. c 77

5012
5013
5014
5015
5016

5018
5019
5020
5021
5022
5023
5024
5025
5026
5027
5028
5029
5030
5031
5032
5033
5034
5035
5036

5038
5039
5040
5041
5042
5043
5044
5045
5046
5047
5048
5049
5050
5051
5052
5053
5054
5055
5056
5057
5058
5059
5060
5061
5062
5063
5064
5065
5066

5068
5069
5070
5071
5072
5073
5074
5075
5076

}
if

* 0k k ko ok % ok ko kb ok ok k% ok kb F ok ¥k Ok ¥

*/

if

if ((svd->prot & protchk) == 0) {
SEGVN_LOCK_EXI T(seg >s_as, &svd->| ock);

return (FC_PROT); I* illegal access type */

(brkcow && HAT_I'S_REG ON_COOKI E_VALI D( svd- >r cooki e)) {
/* this nust be SOFTLOCK S_READ fault */
ASSERT( svd->anp == NULL);
ASSERT(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 WRI TER) ;
if (HAT_I S_REG ON_COOKI E_VALI D(svd->rcookie)) {
/*
* this nmust be the first ever non S_READ_NOCOW
* softlock for this segnent.
*
/

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

hat _| eave_regi on(seg->s_as->a_hat, svd->rcooki e,
HAT_REG ON_TEXT) ;

svd- >r cooki e = HAT_I NVALI D_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 segnent, which requires that there are no softlocks. The
only case where it’'s ok to allow a SOFTLOCK fault agai nst a vnpss
segnent 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 nenory from another user.

Anot her deadl ock between SOFTLOCK and file truncation can happen
because segvn_faul t_vnodepages() calls the FS one pagesize at

a time. A second VOP_CETPAGE() 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 denpte segnents on a first
SOFTLOCK if they have a |length greater than the segnent’s

page size.

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

the access type is S_READ NOCOWand the fault length is less than

or equal to the segment’s page size. Wiile this is quite restrictive,
it should be the npst 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
caller makes sure no CONwill be caused by another thread for a
sof t| ocked page.

(type == F_SOFTLOCK && svd->vp != NULL && seg->s_szc != 0) {
|nt denote = 0;

if (rw!= S_READ NOCOW {

denpte = 1;

}
i1f (!demote && | en > PACESI ZE) {
pgsz = page_get _pagesi ze(seg- >s_szc);
CALC_LPG REGQ ON(pgsz, seg, addr, len, |pgaddr,
| pgeaddr) ;
if (1pgeaddr - |pgaddr > pgsz) {
demote = 1;
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5077
5078

5080

5082
5083
5084
5085
5086
5087
5088
5089
5090
5091
5092
5093
5094
5095
5096
5097
5098
5099

5101
5102
5103
5104
5105
5106
5107
5108
5109
5110
5111
5112

5114
5115
5116
5117
5118

5120
5121
5122
5123
5124
5125

5127
5128
5129
5130
5131
5132
5133
5134
5135
5136

5138
5140

5141
5142

}
}

ASSERT(denpte || AS_WRI TE_HELD(seg- >s_as, &seg->s_as->a_| ock));

if (denote) {
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
SEGVN_LOCK_ENTER(seg- >s_as, &svd->| ock, RWWRI TER);
if (seg->s_szc !=0)
segvn_vnpss_cl rszc_cnt ++;
ASSERT( svd->sof t | ockent == 0);
err = segvn_clrszc(seg);
if (err) {
segvn_vnpss_cl rszc_err ++;
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_map structure.
*
/
if (svd->anmp == NULL && (svd->vp == NULL || brkcow)) {
ASSERT( svd- >r cooki e == HAT_I NVALI D_REG ON_COXKI E) ;
/*

* Drop the "read" |ock on the segnent and acquire

* the "write" 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, RWWRI TER);

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

}
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;

-

B

S_READ_NOCOW vs 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.
*/
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5143
5144
5145
5146
5147
5148
5149
5150
St5il3
5152
5153
5154
5155
5156
5157
5158
5159
5160
5161
5162

5164
5165
5166
5167

5169
5170
5171
5172
5173

5175
5176
5177
5178
5179
5180
5181
5182
5183
5184
5185
5186
5187
5188
5189
5190
5191
5192
5193
5194
5195
5196
5197
5198
5199
5200

5202
5203
5204
5205

5207

if (seg->s_szc != 0)

}
page
1f(

anp

pgsz = page_get _pagesi ze(seg->s_szc);
ASSERT( SEGVN_LOCK_HELD( seg->s_as, &svd->lock));
CALC_LPG REG ON(pgsz, seg, addr, len, |pgaddr, |pgeaddr);
if (svd->vp == NULL) {
err = segvn_faul t_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 == I 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->l| ock);
goto top;
}

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

1=
ASSERT(svd >rcooki e == HAT_I NVALI D_REG ON_COXXI E) ;
anon_i ndex = svd->anon_i ndex + page;

seg_| page(seg, addr) ;
{

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

ANON_LOCK_ENTER( &anp- >a_rw 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->w. 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 repl aced.
*

for (a = addr; a < addr + len; a += PAGESI ZE, index++) {
anon_array_enter(anp, index, &cookie);
ap = anon_get _ptr (anp->ahp, index);
anon_array_exit(&cookie);
if ((ap == NULL) || (ap->an_refcnt !'= 1)) {
ANON_LOCK_EXI T( &anp->a_rw ock) ;
got o sl ow,

}

hat _chgprot (seg- >s_as->a_hat, addr, |en, svd->prot);
ANON_LOCK_EXI T( &np->a_r w ock) ;

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

return (0);

if (svd->vpage == NULL)

el se

of f

vpage = NULL;
vpage = &svd->vpage[ page];

svd->of fset + (uintptr_t)(addr - seg->s_base);
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5209 /*

5210 * | f MADV_SEQUENTI AL has been set for the particul ar page we
5211 * are faulting on, free behind all pages in the segnent and put
5212 * themon the free |ist.

5213 */

5215 if ((page !=0) && fltadvice && svd->tr_state != SEGUN.TR_ON) {
5216 struct vpage *vpp;

5217 ul ong_t fanon_i ndex;

5218 size_t fpage;

5219 u_of fset_t pgoff, fpgoff;

5220 struct vnode *fvp;

5221 struct anon *fap = NULL;

5223 if (svd->advice == MADV_SEQUENTI AL ||

5224 (svd- >pageadvi ce &&

5225 VPP_ADVI CE( vpage) == MADV. SEQUENTI AL)) {

5226 pgoff = off - PAGESI Z

5227 f page = page - 1;

5228 if (vpage !'= NULL)

5229 vpp = &svd- >vpagel[ f page] ;

5230 if (amp != NULL)

5231 fanon_i ndex = svd->anon_i ndex + fpage;
5233 whil e (pgoff > svd->of fset) {

5234 f (svd->advice != MADV_SEQUENTI AL &&
5235 (!svd->pageadvice || (vpage &%

5236 VPP_ADVI CE(vpp) != NADV_SEQJENTI AL)))
5237 “break;

5239 /*

5240 * If this is an anon page, we nust find the
5241 * correct <vp, offset> for it

5242 */

5243 fap = NULL;

5244 if (anp != NULL)

5245 ANON_LOCK_ENTER( &anp- >a_r w ock,
5246 RW READER) ;

5247 anon_array_enter(anp, fanon_index,
5248 &cooki e) ;

5249 fap = anon_get _ptr (anp->ahp,

5250 fanon_i ndex) ;

5251 if (fap !'= NULL) {

5252 swap_x| ate(fap, & vp, &f pgoff);
5253 } else {

5254 fpgoff = pgoff;

5255 fvp = svd->vp;

5256

5257 anon_array_exit(&cookie);

5258 ANON_LOCK_EXI T( &np- >a_r w ock) ;
5259 } else {

5260 f pgof f = pgoff;

5261 fvp = svd->vp;

5262 }

5263 if (fvp == NULL)

5264 break; [/* XXX */

5265 I*

5266 * Skip pages that are free or have an
5267 * "exclusive" |ock.

5268 */

5269 pp = page_l ookup_nowai t (fvp, fpgoff, SE_SHARED);
5270 if (pp == NULL)

5271 br eak;

5272 /*

5273 * W don't need the page_struct_lock to test
5274 * as this is only advisory; even if we
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5275
5276
5277
5278
5279
5280
5281
5282
5283
5284
5285
5286
5287
5288
5289
5290
5291
5292
5293
5294
5295
5296
5297
5298
5299
5300
5301
5302
5303
5304
5305
5306
5307
5308
5309

5311
5312
5313

5315
5316
5317
5318
5319
5320
5321
5322
5323
5324
5325

5327
5328

5330
5331
5332
5333
5334
5335
5336
5337
5338
5339

* acquire it sonmeone mght race in and | ock
* the page after we unlock and before the
* PUTPAGE, then VOP_PUTPAGE will do not hing.

*

if (pp->p_lckent == 0 && pp->p_cowcnt == 0) {
/

Hol d the vnode before rel easing
the page lock to prevent it from

ot her thread.
/
VN_HOLD(f vp);
page_unl ock( pp);
/*

* ok kb F H

* We should build a page list
* to kluster putpages XXX
*

(voi d) VOP_PUTPAGE(f vp,
(of fset_t)fpgoff, PAGESIZE,
( B_DONTNEED| B FREE|B ASYNC) ,
svd- >cred, NULL);
VN_RELE(fvp);
} else {
/*

* XXX - Should the Ioop termnate if

* the page is ‘locked ?
=Y
page_unl ock(pp);
- -vpp;

--fanon_i ndex;
pgof f -= PAGESI ZE;

*g =

Ip = pl;
plp = N LL;
pl _alloc_sz = 0;
/
See if we need to call VOP_GETPAGE for
*any* of the range being faulted on.
We can skip all of this work if there
was no original vnode.

EIE

if (svd->vp !'= NULL)
u_of fset_t vp_off;
size_t vp_len;
struct anon *ap;
vnode_t *vp;

vp_of f
vp_len

of f
| en;

if (amp == NULL)
doget page = 1;

el se {
/*
* Only acquire reader |ock to prevent anp->ahp
* from being changed. 1t’s ok to m ss pages,
* hence we don’t do anon_array_enter
*/

ANON_LOCK_ENTER( &anp- >a_rw ock, RW READER);
ap = anon_get _ptr (anp->ahp, anon_i ndex);

being freed and re-used by sone
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5341
5342
5343
5344
5345
5346
5347
5348

5350
5351
5352

5354
5355
5356
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
5385
5386

5388
5389
5390
5391
5392
5393
5394
5395
5396
5397
5398
5399
5400
5401
5402
5403
5404
5405
5406

if (len <= PAGESI ZE)
/* inline non_anon() */
doget page = (ap == NULL);

el se
doget page = non_anon(anp->ahp, anon_i ndex,

&p_of f, &p_len);
ANON_LOCK_EXI T( &np->a_r w ock) ;
}

if (dogetpage) {
enum seg_rw arw,
struct as *as = seg->s_as;

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

* Page list won't fit in local array,
* allocate one of the needed size.
=

pl _alloc_sz =
(btop(len) + 1) * sizeof (page_t *);
plp = knem al | oc(pl _al l oc_sz, KM SLEEP)
pl [0] = NULL;
pI sz = Ien;

} else if (rw==S VR TE & svd->type == MAP_PRI VATE ||
svd->tr_state == SEGUIN.TR ON || rw == S_OTHER ||
(((size_t)(addr + PAGESIZE) <
(size_t)(seg->s_base + seg->s_size)) &&
hat }Jrobe(as >a_hat, addr + PAGESI ZE))) {

* Ask VOP_GETPAGE to return the exact numnber
* of pages if
* (a) this is a CONfault, or
* (b) this is a software fault, or
* (c) next page is already mapped.
*
/
plsz = len;
} else {
/*

* Ask VOP_CGETPAGE to return adjacent pages
* within the segnent.
*

plsz = MN((size_t)PVN_GETPAGE_SZ, (size_t)
((seg->s_base + seg->s_size) - addr));
ASSERT( (addr + plsz) <=
(seg- >s_base + seg->s_size));

-

*
* Need to get some non-anonynbus pages.

* W& need to make only one call to GETPAGE to do
* this to prevent certain deadl ocking conditions
* when we are doing locking. |In this case

* non_anon() should have picked up the smallest
* 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 mapping, the underlying

* object is never allowed to be witten.

*/

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

} else {
arw = rw,

vp = svd->vp;
TRACE_3(TR_FAC_VM TR_SEGVN_GETPAGE,

82
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5407
5408
5409
5410
5411
5412
5413
5414
5415
5416
5417
5418
5419
5420
5421
5422

5424
5425
5426
5427

5429
5430
5431
5432
5433
5434
5435
5436
5437
5438
5439
5440
5441
5442
5443
5444
5445
5446
5447
5448
5449
5450
5451
5452
5453
5454
5455
5456
5457
5458
5459

5461
5462

5464
5465
5466
5467
5468
5469
5470
5471
5472

if

| *

*
*

for

EEE Y
-~

* ok ok ok ok ok % ok % ok oF ok ok ok ok % ok kb kb % Ok F ok ok o F
-~

"segvn_get page: seg % addr % vp %",
seg, addr, vp);
err = VOP_CETPAGE(vp, (offset_t)vp_off, vp_len,

83

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

svd->cred, NULL);
if (err)
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
segvn_pagel i st_rel e(pl p);
if (pl_alloc_sz)
kmem free(plp, pl_alloc_sz);
return (FC_MAKE_ERR(err));

}
if (svd->type == MAP_PRI VATE)
vpprot &= ~PROT_WRI TE;

N.B. at this time the plp array has all the needed non-anon
pages in addition to (possibly) having sone adjacent pages.

Al ways acquire the anon_array_|l ock to prevent
2 threads fromallocating separate anon slots for
the sane "addr".

If this is a copy-on-wite fault and we don’t already
have the anon_array_|l ock, acquire it to prevent the

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

Only one thread should deal with the fault since after

it I's handl ed, the other threads can acquire a translation
to the newy created private page. This prevents two or
nore threads fromcreating different private pages for the
same fault.

We grab "serialization" lock here if this is a MAP_PRI VATE segnent
to prevent deadl ock between this thread and another thread

whi ch has soft-locked this page and wants to acquire serial _| ock.
( bug 4026339 )

The fix for bug 4026339 beconmes unnecessary when using the
| ocki ng scheme with per anp rw ock and a gl obal set of hash
| ock, anon_array_lock. |If we steal a vnode page when | ow
on nmenory and upgrad the page | ock through page_renane,
then the page is PAGE_HANDLED, nothing needs to be done

for this page after returning from segvn_faultpage.

But really, the page |ock shoul d be downgraded after
the stolen page is page_renane’ d.

(anp !'= NULL)
ANON_LOCK_ENTER( &anp- >a_rw ock, RW READER);

Gk, now | oop over the address range and handle faults

(a = addr; a < addr + len; a += PAGESI ZE, off += PAGESIZE) {
err = segvn_faul tpage(hat, seg, a, off, vpage, plp, vpprot,
type, rw, brkcow);
if (err) {
if (amp != NULL)
ANON_LOCK_EXI T( &np->a_rw ock) ;
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5473
5474
5475
5476
5477
5478
5479
5480
5481
5482
5483
5484
5485
5486
5487
5488
5489

5491
5492
5493

5495
5496
5497
5498
5499
5500
5501
5502
5503

5506
5507
5508
5509
5510
5511

5513
5514
5515
5516
5517
5518

5520
5521
5522

5524
5525

5527
5528
5529

5531

5533
5534
5535
5536
5537

if (type == F_SOFTLOCK && a > addr) {
segvn_sof tunl ock(seg, addr, (a - addr),
S OTHER);

}
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 (err);

}

if (vpage) {
vpage++;

} else if (svd->vpage) {
page = seg_page(seg, addr);
vpage = &svd->vpage[ ++page] ;

/* Didn't get pages fromthe underlying fs so we’'re done */
if (!dogetpage)
goto done;

Now handl e any other pages in the list returned.

If the page can be used, |oad up the translations now.
Note that the for loop will only be entered if "plp"

is pointing to a non-NULL page poi nter which neans that
VOP_GETPAGE() was called and vpprot has been initialized.

* ok K ok ko

*

if (svd->pageprot == 0)
prot = svd->prot & vpprot;

Large Files: diff should be unsigned val ue because we started
* supporting > 2GB segnent sizes from2.5.1 and when a
* large file of size > 2GB gets mapped to address space
the diff value can be > 2GB.

for (ppp = plp; (pp = *ppp) != NULL; ppp++) {
size_t diff;
struct anon *ap;
int anon_i ndex;
anon_sync_obj _t cooki e;
int hat_flag = HAT_LOAD _ADV,

if (svd->flags & MAP_TEXT)
hat _flag | = HAT_LOAD TEXT;
}

if (pp == PAGE_HANDLED)
conti nue;

if (svd->tr_state != SEGVN TR ON &&
pp->p_of fset >= svd->of fset &&
pp- >p_of f set < svd->of fset + seg->s_size) {

diff = pp->p_offset - svd->offset;

/*
* Large Files: Following is the assertion
* validating the above cast.
*/

ASSERT( svd->vp == pp->p_vnode);
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5539
5540
5541

5543
5544
5545
5546
5547
5548
5549
5550
5551
5552
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
5586
5587
5588
5589
5590

5592
5593
5594
5595
5596
5597
5598

5600
5601
5602
5603

done:

}
/ *

* This routine is used to start I/O on pages asynchronously.

page = btop(diff);
i f (svd->pageprot)
prot = VPP_PROT(&svd->vpage[ page]) & vpprot;

*
* Prevent other threads in the address space from
* creating private pages (i.e., allocating anon slots)
* while we are in the process of |oading translations
* to additional pages returned by the underlying
* obj ect.
*/
if (amp !'= NULL) {
anon_i ndex = svd->anon_i ndex + page;
anon_array_enter(anp, anon_i ndex, &cookie);
ap = anon_get _ptr (anmp->ahp, anon_i ndex);

}
i f ((anp == NULL) || (ap == NULL)) {
(1S ORT( pp- >p_vnode) ||
enable nmbi t V\B) {
if (rw==S WRITE)
hat _set nod( pp) ;
else if (rw!= S OTHER &&
I'hat _i smod(pp))
prot & ~PROT_WRI TE;

*

* Skip mapping read ahead pages marked

* for mgration, so they wll get mgrated
* properly on fault

*/

}
!

ASSERT(anp == MJLL ||
svd->rcooki e == HAT_I NVALI D_REG ON_COXKI E) ;
if ((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);

}

}
if (amp != NULL)
anon_array_exit (&cookie);

}
page_unl ock(pp);

if (amp != NULL)

ANON_LOCK_EXI T( &np- >a_rw ock) ;
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
if (pl_alloc_sz)

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

XXX it will

* only create PAGESIZE pages. At fault time they will be relocated into
* | arger pages.
*/

static faultcode_t
segvn_faul ta(struct seg *seg, caddr_t addr)
5599 {

struct segvn_data *svd
int err;

struct anon_map *anp;
vnode_t *vp;

= (struct segvn_data *)seg->s_data;
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5605 ASSERT(seg->s_as && AS_LOCK_HELD(seg->s_as, &seg->s_as->a_| ock));
5607 SEGVN_LOCK_ENTER(seg->s_as, &svd->| ock, RW READER);

5608 if ((amp = svd->anp) != NULL) {

5609 struct anon *ap;

5611 /*

5612 * Reader |lock to prevent anp- >ahp from bei ng changed.
5613 * This is advisory, it's ok to mss a page, so

5614 * we don’t do anon_array_enter |ock.

5615 */

5616 ANON_LOCK_ENTER( &anp->a_rw ock, RW READER);

5617 if ((ap = anon_get _ptr (anp->ahp

5618 svd- >anon_i ndex + seg_| page(seg, addr))) !'= NULL) {
5620 err = anon_get page(&ap, NULL, NULL,

5621 0, seg, addr, S READ, svd->cred);

5623 ANON_LOCK_EXI T( &anp- >a_r w ock) ;

5624 SEGVN_LOCK_EXI T(seg- >s_as, &svd->l ock);

5625 if (err)

5626 return (FC_MAKE_ERR(err));

5627 return (0);

5628 }

5629 ANON_LOCK_EXI T( &np- >a_r w ock) ;

5630 }

5632 if (svd->vp == NULL) {

5633 SE G\/N LOCK_EXI T(seg->s_as, &svd->l ock);

5634 return (0); /* zfod page - do nothing now */
5635 }

5637 vp = svd->vp;

5638 TRACE = 3(TR_FAC_VM TR _SEGVN_CGETPAGE,

5639 segvn get page: seg % addr % vp %", seg, addr, vp);
5640 err = VOP_GETPAGE(vp,

5641 (of fset_t)(svd->of fset + (uintptr_t)(addr - seg->s_base)),
5642 PAGESI ZE, NULL, NULL, O, seg, addr,

5643 S OTHER, svd->cred, NULL);

5645 SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);

5646 if (err)

5647 return (FC_MAKE_ERR(err));

5648 return (0);

5649 }

5651 static int

5652 segvn_setprot(struct seg *seg, caddr_t addr, size_t len, uint_t prot)
5653 {

5654 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;
5655 struct vpage *cvp, *svp, *evp;

5656 struct vnode *vp;

5657 size_t pgsz;

5658 pgcnt _t pgent;

5659 anon_sync_obj _t cooki e;

5660 int unl oad_done = 0;

5662 ASSERT(seg->s_as && AS_LOCK_HELD(seg->s_as, &seg->s_as->a_| ock));
5664 if ((svd->maxprot & prot) != prot)

5665 return (EACCES); /* violated maxprot */
5667 SEGVN_LOCK_ENTER(seg->s_as, &svd->l ock, RWWR TER);

5669 /* return if prot is the same */

5670 if (!svd->pageprot &% svd->prot == prot) {
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5671
5672
5673

5675
5676
5677
5678
5679
5680
5681

5683
5684
5685
5686
5687
5688
5689
5690

5692
5693
5694
5695
5696
5697
5698
5699
5700
5701
5702
5703

5705
5706
5707
5708
5709
5710
5711
5712
5713
5714
5715
5716
5717
5718
5719

5721
5722
5723
5724
5725
5726
5727
5728
5729
5730
5731
5732
5733
5734
5735
5736

SEGVN_LOCK_EXI T(seg- >s_as, &svd- >l ock);
return (0);

}

/*

* Since we change protections we first have to flush the cache.
* This makes sure all the pagel ock calls have to recheck

* protections.

*

if (svd->softlockcnt > 0)
ASSERT(svd->tr_state == SEGYN_TR OFF);

*

* If this is shared segnent non O softl ockcnt
* means | ocked pages are still in use.
*
/
if (svd- >type == MAP_SHARED)
LOCK EXI T(seg- >s_as, &svd->| ock);
return (EAGAIN) ;

Since we do have the segvn witers | ock nobody can fill
the cache with entries belonging to this seg during
the purge. The flush either succeeds or we still have
pending 1/GCs.

* ok ok 3k

*

*/

segvn_pur ge(seq);

if (svd- >softlockcnt > 0) {
SEGVN_LOCK_EXI T(seg- >s_as, &svd- >l ock);
return (EAGAIN);

}

if (HAT_I'S_REG ON_COOKI E_VALI D(svd->rcookie)) {
ASSERT( svd->anp == NULL);
ASSERT(svd->tr_state == SEGYN TR OFF);
hat _| eave_r egi on(seg->s_as->a_hat, svd->rcooki e,
HAT_REG ON_TEXT) ;
svd->rcooki e = HAT_I NVALI D_REG ON_COXKI E;
unl oad_done = 1;
} else if (svd->tr_state == SEGUN. TR INIT) {
svd->tr_state = SEG/N TR _CFF;
} else if (svd->tr_state == SEGVN R R ON) {
ASSERT(svd->anp != NULL);
segvn_t extunrepl (seg, 0);
ASSERT(svd->anmp == NULL && svd->tr_state == SEGVN_TR OFF);
unl oad_done = 1;

}

if ((prot & PROT_WRI TE) && svd->type == MAP_SHARED &&
svd->vp != NULL && (svd->vp->v_flag & WMEXEC)) {
ASSERT(vn_i s_mapped(svd->vp, V_VWRITE));
segvn_i nval _trcache(svd->vp);

}
if (seg->s_szc !=0) {
int err;
pgsz = page_get _pagesi ze(seg->s_szc);
pgcent = pgsz >> PACESHI FT;
ASSERT( 1 S_P2ALI GNED( pgcnt, pgcnt));
if (!1S_P2ALI GNED( addr, pgsz) || '"1S_P2ALI GNED(I en, pgsz)) {
TSEGVN_LOCK_EXI T(seg >s_as, &svd->| ock);
ASSERT(seg- >s_base ! = addr || seg->s_size !=len);
/*

* If we are holding the as | ock as a reader then
* we need to return | E_RETRY and let the as
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5737
5738
5739
5740
5741
5742
5743
5744
5745
5746
5747
5748
5749
5750
5751
5752
5753
5754
5755
5756
5757
5758

5761
5762
5763
5764
5765
5766
5767
5768
5769
5770
5771
5772
5773
5774
5775
5776
5777

5779
5780
5781
5782
5783
5784
5785
5786
5787
5788
5789
5790
5791
5792
5793
5794
5j95]
5796
5797
5798

5800
5801
5802

* ok ok ok k% ok k ok ¥

*

*/

if

88
* |layer drop and re-acquire the lock as a witer.
s

if (AS_READ HELD(seg->s_as, &seg->s_as->a_l ock))
return (I E_RETRY);
VM_STAT_ADD( segvnvmst ats. dem)terange[ 1]);
i f (svd->type == MAP_PRI VATE || svd->vp != NULL) {
err = segvn_denpte_range(seg, addr, len,
SDR_END, 0);
} else {
uint_t szcvec = map_pgszcvec(seg->s_base,
pgsz, (uintptr_t)seg->s_base,
(svd >f|l ags & MAP_TEXT), MAPPGSZC SHM 0);
err = segvn_denote range(seg, addr, len,
SDR_END, szcvec);

if (err == 0)

return (1 E_RETRY);
if (err == ENOVEM

return (| E_NOVEM ;
return (err);

If it’s a private mapping and we're making it witable then we
may have to reserve the additional swap space now. If we are
nmeking witable only a part of the segnment then we use its vpage
array to keep a record of the pages for which we have reserved
swap. In this case we set the pageswap field in the segnent’s
segvn structure to record this.

If it’s a private mapping to a file (i.e., vp != NULL) and we're
removing wite permission on the entire segnment and we haven't
nodi fi ed any pages, we can rel ease the swap space.

(svd->type == MAP_PRI VATE) {
if (prot & PROT_WRI TE)
if (!(svd->flags & MAP_NORESERVE) &&
| (svd->swresv &R svd->pageswap == 0)) {
size_t sz = 0;

/*

* Start by determ ning how nuch swap
* space is required.

*/

if (addr == seg->s_base &&
len == seg->s_size &&
svd- >pageswap == 0) {
/* The whol e segnent */
Sz = seg->s_si ze;
} else {
/*
* Make sure that the vpage array
* exists, and neke a note of the
* range of elenents correspondi ng
* to len.
*/
segvn_vpage(segq);
svp = &svd->vpage[ seg_page(seg, addr)];
evp = &svd- >vpage[ seg_page(seg,
addr + len)];

if (svd->pageswap == 0) {
/*

* This is the first tine we' ve
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5803
5804
5805
5806
5807
5808
5809
5810
5811
5812
5813
5814
5815
5816
5817
5818
5819
5820
5821

5823
5824
5825
5826
5827
5828

5830
5831
5832
5833
5834
5835
5836
5837
5838
5839
5840
5841
5842
5843
5844
5845
5846
5847
5848
5849
5850
5851
5852
5853
5854
5855
5856
5857
5858
5859
5860
5861
5862
5863
5864

5866
5867
5868

} else {

- -

*
*
*
*
*

* asked for a part of this
* segnent, so we need to

* reserve everything we’ ve
* been asked for.

* W& have to count the nunber
* of pages required.
*/

for (cvp = svp; cvp < evp
cvp++
if (!VPP_I SSWAPRES(cvp))
SZ++;

}
sz <<= PAGESH FT;
}

/* Try to reserve the necessary swap. */
if (anon_resv_zone(sz,
seg->s_as->a_proc->p_zone) == 0) {
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
) return (1 E_NOVEM ;

/*
* Make a note of how much swap space
* we've reserved.

*

/

if (svd->pageswap == 0 && sz == seg->s_size) {
svd->swresv = sz;

} else {
ASSERT( svd->vpage != NULL);
svd- >swr esv += sz;
svd- >pageswap = 1;
for (cvp = svp; cvp < evp; cvp++) {

if (!VPP_lI SSWAPRES(cvp))
VPP_SETSWAPRES( cvp) ;

}

}

Swap space is released only if this segment
does not map anonynous nenory, since read faults
on such segnments still need an anon slot to read

in the data.
*/

if

(svd—>swresv 1= 0 && svd—>vp 1= NULL &&
svd- >arrp == NULL && addr == seg->s_base &&
len == seg->s_size && svd- >pageprot == 0) {
ASSERT(svd- >pageswap == 0);
anon_unr esv_zone(svd- >sw esv,
seg->s _as->a_proc->p_ zone);
svd->swresv = 0;
TRACE = 3(TR_FAC VM TR_ANON_PRCC,
"anon proc: % %u %", seg, 0, 0);

if (addr == seg->s base && | en == seg->s_size &% svd->vpage == NULL) {

if (svd >prot == prot) {

SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
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5869
5870
5871
5872
5873
5874
5875
5876
5877

5879
5880
5881
5882
5883
5884
5885
5886
5887
5888
5889
5890
5891
5892
5893
5894
5895

5897
5898

5900
5901
5902
5903
5904

5906
5907
5908
5909
5910
5911
5912
5913
5914
5915
5916
5917
5918
5919
5920
5921
5922
5923
5924
5925
5926
5927
5928

5930
5931

5933
5934

} else i

}
svd- >pr ot

f(

str

return (0); /* all done */

= (uchar_t)prot;
svd->type == MAP_PRI VATE) {
uct anon *ap = NULL;

page_t *pp;
u_of fset_t offset, off;

str

uct anon_map *arrp,

ul ong_t anon_idx =

/

A

*

*/

A vpage structure exists or else the change does not
invol ve the entire segnent.
if none is there. Then, for each page in the range,
adj ust its individual perm ssions. Note that wite-
enabl i ng a MAP_PRI VATE page can affect the clains for
| ocked down nmenory. Overconmitting menory term nates
the operation.

segvn_ vpage(seg)
svd- >pageprot =

if

}
of f

((amp = svd- >arrp) I'= NULL) {
anon_i dx = svd- >anon i ndex + seg_page(seg, addr);
ASSERT(seg->s_szc == 0 ||
I S_P2ALI GNED( anon_i dx, pgcnt));
ANON_LOCK_ENTER( &anp- >a_ rw ock, RW READER);

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

evp = &svd->vpage[ seg_page(seg, addr + len)];

/*
*
*
*/

for

See Statenent at the beginning of segvn_| ockop regarding

the way cowcnts and | ckcnts are handl ed.
(svp = &svd->vpage[ seg_page(seg, addr)]; svp < evp;

if (seg->s_szc !'=0) {
if (amp !'= NULL)
anon_array_enter(anp, anon_idx,
&cooki e) ;

}

1 f (1 S_P2ALI GNED( anon_i dx, pgcnt) &&
!'segvn_cl ai m pages(seg, svp, offset,
anon_i dx, prot))

if (arrp I'= NULL) {
anon_array_exit (&cookie);

}
br eak;

}
if (amp !'= NULL) {
anon_array_exit(&cookie);

anon_i dx++;
} else {
if (amp !'= NULL) {
anon_array_enter(anp, anon_idx,
&cooki e) ;

ap = anon_get_ptr(anmp->ahp, anon_idx++);

}

if (VPP_I SPPLOCK(svp) &&
VPP_PROT(svp) != prot) {

if (amp == NULL || ap == NULL) {
vp = svd->vp

Establ i sh a vpage structure
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5935
5936
5937
5938
5939

5941
5942
5943
5944
5945
5946
5947
5948
5949
5950
5951
5952
5953
5954
5955
5956
5957
5958
5959
5960
5961
5962
5963
5964
5965
5966
5967
5968
5969
5970
5971

5973
5974
5975
5976
5977
5978
5979
5980
5981
5982
5983
5984
5985
5986
5987
5988
5989
5990
5991
5992
5993
5994
5995
5996
5997
5998

6000

off = offset;
} else

swap_x| ate(ap, &vp, &off);
if (amp != NULL)

anon_array_exit (&cookie);

if ((pp = page_l ookup(vp, of f,
SE_SHARED)) == NULL) {
pani c("segvn_setprot: no page");
/ * NOTREACHED* /

}
ASSERT(seg->s_szc == 0);
if ((VPP_ PROT(svp) A prot) &
PROT_WRI T
if (prot & PROT_WRI TE) {
if (!page_addclain

pp)) {
page_unl ock(pp);
br eak;
} else {
if (!page_subclainm
pp)) {
page_unl ock(pp);
br eak;
}
}

}
page_unl ock(pp)
} elseif (amp !=
anon_ar ray_eX| t (&cooki e);

}
VPP SETPROT(svp, prot)
of fset += PAGESI

}
1f (anmp !'= NULL)
ANON_LOCK_EXI T( &np->a_r w ock) ;

*
* Did we terminate prenaturely? |f so, sinply unload
*/the translations to the things we’ ve updated so far.
*
if (svp != evp)
if (unload_done) {
SEGVN_LOCK_EXI T(seg->s_as, &svd->l| ock);
return (1 E_NOVEM ;

}
len = (svp - &svd->vpage[ seg_page(seg, addr)]) *

PAGESI ZE,
ASSERT(seg->s_szc == 0 || | S_P2ALI GNED(I| en, pgsz));
if (len!=0)

hat _unl oad(seg->s_as->a_hat, addr,
| en, HAT_UNLOAD);

SEGVN_LOCK_EXI T(seg- >s_as, &svd- >l ock);
return (1 E_NOMVEM ;

} else {
segvn_vpage(segq);
svd- >pageprot = 1;
evp = &svd->vpage[ seg_page(seg, addr + len)];
for (svp = &svd->vpage[ seg_page(seg, addr)]; svp < evp; svp++) {
) VPP_SETPROT(svp, prot);

}

if (unload_done) {
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6001 SEGVN_LOCK_EXI T(seg- >s_as, &svd->| ock);

6002 return (0);

6003 }

6005 if (((prot & PROT_WRITE) != 0 &&

6006 (svd->vp !'= NULL || svd->type == MAP_PRI VATE)) ||

6007 (prot & ~PROT_USER) == PROT_NONE) {

6008 *

6009 * Either private or shared data with wite access (in
6010 * which case we need to throw out all former translations
6011 * so that we get the right translations set up on fault
6012 * and we don’t allow wite access to any copy-on-wite pages
6013 * that might be around or to prevent wite access to pages
6014 * representing holes in a file), or we don't have permi ssion
6015 * to access the nenory at all (in which case we have to
6016 * unl oad any current translations that m ght exist).

6017 */

6018 hat _unl oad(seg->s_as->a_hat, addr, |en, HAT_UNLOAD);

6019 } else {

6020 /*

6021 * A shared mapping or a private mapping in which wite
6022 * protection is going to be denied - just change all the
6023 * protections over the range of addresses in question.
6024 * segvn does not support any other attributes other

6025 * than prot so we can use hat_chgattr.

6026 */

6027 hat _chgattr(seg->s_as->a_hat, addr, len, prot);

6028 }

6030 SEGVN_LOCK_EXI T(seg->s_as, &svd- >l ock);

6032 return (0);

6033 }

6035 /*

6036 * segvn_setpagesize is called via SEGOP_SETPAGESI ZE from as_set pagesi ze,
6037 */to determine if the seg is capable of napping the requested szc.

6038 *

6039 static int

6040 segvn_set pagesi ze(struct seg *seg, caddr_t addr, size_t len, uint_t szc)
6041 {

6042 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;

6043 struct segvn_data *nsvd;

6044 struct anon_map *anp = svd- >anp;

6045 struct seg *nseg

6046 caddr _t eaddr = addr + len, a;

6047 size_t pgsz = page_get _pagesi ze(szc);

6048 pgcnt _t pgcnt = page_get _pagecnt (szc);

6049 int err;

6050 u_offset_t off = svd->offset + (uintptr_t)(addr - seg->s_base);
6052 ASSERT(seg->s_as &% AS WRI TE_HELD( seg- >s_as, &seg->s_as->a_l ock));
6053 ASSERT(addr >= seg->s_base && eaddr <= seg->s_base + seg->s_size);
6055 if (seg->s_szc == szc || segvn_l pg_disable !=0) {

6056 return (0);

6057 1

6059 /*

6060 * addr shoul d al ways be pgsz aligned but eaddr may be nisaligned if
6061 * jt'’s at the end of the segnent.

6062 ta

6063 * XXX we shoul d assert this condition since as_setpagesize() |ogic
6064 * guarantees it.

6065 */

6066 if (!l S_P2ALI GNED(addr, pgsz) ||
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6067
6068

6070
6071
6072

6074
6075
6076

6078
6079
6080
6081

6083
6084
6085
6086

6088
6089
6090
6091
6092

6094
6095
6096
6097

6099
6100
6101
6102
6103
6104
6105
6106
6107
6108
6109
6110
6111
6112
6113
6114
6115

6117
6118
6119
6120
6121
6122
6123

6125
6126
6127
6128
6129
6130
6131

(!'1S_P2ALI GNED( eaddr, pgsz) &&
eaddr != seg->s_base + seg->s_size)) {

segvn_set pgsz_al i gn_err ++;
return (EINVAL);
}

if (anp != NULL && svd->type == MAP_SHARED) {

ulong_t an_i dx = svd->anon_i ndex + seg_page(seg, addr);

if (ITS_P2ALI GNED(an_i dx, pgent)) {

segvn_set pgsz_anon_al i gn_err ++;
return (EI NVAL);

}

if ((svd->flags & MAP_NORESERVE) || seg->s_as == &kas ||
szc > segvn_nmaxpgszc) {
return (EINVAL);
}

/* paranoid check */
if (svd->vp != NULL &&

(1 S_SWAPFSVP(svd->vp) || VN_ISKAS(svd->vp))) {
) return (EINVAL);

if (seg->s_szc == 0 && svd->vp != NULL &&
map_addr vacal i gn_check(addr, off)) {
return (EINVAL);
}

*

* Check that protections are the same within new page
* size boundari es.
*/
if (svd->pageprot) {

for (a = addr; a < eaddr; a += pgsz) {

if ((a + pgsz) > eaddr) {
if (!sameprot(seg, a, eaddr - a)) {
return (EINVAU

} else {
if (!sameprot(seg, a, pgsz)) {
) return (El A)

}

/*
* Since we are changi ng page size we first have to flush
* the cache. This nakes sure all the pagel ock calls have
* to recheck protections.
*/
if (svd->softlockecnt > 0) {

ASSERT(svd->tr_state == SEGYN_TR OFF);

/*

* If this is shared segnent non O softl ockcnt
* means | ocked pages are still in use.

*

/
if (svd->type == MAP_SHARED) {

return (EAGAIN);

}
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6133
6134
6135
6136
6137
6138
6139
6140
6141
6142
6143

6145
6146
6147
6148
6149
6150
6151
6152
6153
6154
6155
6156
6157
6158

6160
6161
6162
6163
6164
6165
6166
6167
6168
6169
6170
6171
6172
6173
6174
6175
6176
6177
6178
6179
6180
6181
6182
6183
6184
6185
6186
6187
6188

6190
6191
6192
6193
6194
6195
6196
6197
6198

}
if

/*

* Since we do have the segvn witers |ock nobody can fill
* the cache with entries belonging to this seg during

* the purge. The flush either succeeds or we still have
* pending |/GCs.
*/
e
f

gvn_pur ge(seg);
(svd->softl ockcnt > 0)
return (EAGAIN);

}

(HAT_I S_REG ON_COCKI E_VALI D( svd- >r cooki e)) {
ASSERT(svd- >anp == I\ULL)
ASSERT(svd->tr_state == SEG\/N TR_OFF) ;
hat _| eave_r egi on(seg- >s _as->a_hat, svd- >r cooki e,
“HAT_REGQ ON_TEXT) ;
svd->rcooki e = HAT_I NVALI D_REG ON_COOKI E;

} else if (svd->tr state == SEGVN.TR INIT) {

svd->tr_state = SEG/N TR_CFF;

} else if (svd->tr_state == SEGVN. TR ON) {

}
| *

*

if

}
| *

*

if

ASSERT(svd->anmp != NULL);

segvn_textunrepl (seg, 1);

ASSERT( svd->anp == NULL && svd->tr_state == SEGVN_TR_OFF);
amp = NULL;

Operation for sub range of existing segment.
*/

(addr != seg->s_base || eaddr != (seg->s_base + seg->s_size)) {
if (szc < seg->s_szc)
VM _STAT_ADD( segvnvnst at s. denpt er ange[ 2] ) ;
err = segvn_denpte_range(seg, addr, |en, SDR _RANGE,
if (err == 0)
return (| E_RETRY);

i}f (err == ENOMEM {
return (I E_NOMVEM) ;

}
return (err);
}
1f (addr != seg->s_base) {
nseg = segvn_split_seg(seg, addr);
if (eaddr !'= (nseg->s_base + nseg->s_size)) {
/* eaddr is szc aligned */
(void) segvn_split_seg(nseg, eaddr);
}
return (1 E_RETRY);
}
if (eaddr != (seg->s_base + seg->s_size)) {
/* eaddr is szc aligned */
(voi d) segvn_split_seg(seg, eaddr);

}
return (1 E_RETRY);

Break any |ow | evel sharing and reset seg->s_szc to O.
((err = segvn_clrszc(seg)) '= 0) {
if (err == ENOVEM {
err = | E_NOVEM

}
return (err);
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ASSERT(seg->s_szc == 0);

/*

* |f the end of the current segnent is not pgsz aligned
* then attenpt to concatenate with the next segnment.

S

if (!lS_P2ALI GNED( eaddr, pgsz)) {
nseg = AS SEGNEXT(seg >s_as,

seg);
if (nseg == NULL || nseg == seg || eaddr != nseg->s_base) {

return (ENOVEM ;

if (nseg->s_ops != &egvn_ops) {
return (EI NVAL);

nsvd = (struct segvn_data *)nseg->s_dat a;
if (nsvd->softlockcnt > 0)
*

* If this is shared segnent non 0 softl ockcnt
* means | ocked pages are still in use.
*/
if (nsvd->type == MAP  SHARED) {
return (EA I'N);

}

segvn_pur ge(nseq);

if (nsvd->softlockecnt > 0) {
return (EAGAIN);

}

err = segvn_clrszc(nseg);
if (err == ENOVEM {
err = | E_NOVEM

?f (err 1=0) {
return (err);

}
ASSERT( nsvd- >r cooki e == HAT | NVALI D_REG ON_COXI E) ;
err = segvn_concat (seg, nseg, 1);
if (err == -1
return (ElINVAL);

?f (err == -2)
return (IE NOMVEM) ;

}
return (1 E_RETRY);
}
/*
* May need to re-align anon array to
* new szc.
*/

if (amp !'= NULL) {
if (!lS_P2ALI GNED(svd->anon_i ndex, pgcnt)) {
struct anon_hdr *nahp;

ASSERT( svd- >t ype == MAP_PRI VATE) ;

ANON_LOCK_ENTER( &np- >a_rw ock, RWWRI TER);
ASSERT( anp->refcnt == 1);

nahp = anon_cr eat e( bt op(anp->si ze), ANON_NOSLEEP) ;

if (nahp == NULL)
ANON_LOCK_EXI T( &anp- >a_rw ock) ;
return (1 E_NOVEM ;

}
if (anon copy_ptr(anp->ahp, svd->anon_i ndex,
nahp, 0, btop(seg->s_size), ANON_NOSLEEP)) {
anon_rel ease(nahp, bt op(ar'rp- >si ze));
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6265
6266
6267
6268
6269
6270
6271
6272
6273
6274
6275
6276
6277
6278
6279
6280
6281
6282
6283
6284
6285
6286
6287
6288
6289
6290
6291
6292
6293
6294
6295
6296
6297
6298
6299
6300
6301
6302
6303
6304
6305

6307
6308
6309
6310
6311
6312
6313
6314
6315

6317

6319
6320

6322
6323

}

static i
segvn_cl

6324 {

6325
6326
6327
6328
6329
6330

if (svd-

ANON_LOCK_EXI T( &np->a_rw ock) ;
return (1 E_NOVEM ;

anon_r el ease(anp->ahp, btop(anp->size));
anp->ahp = nahp;
svd- >anon_i ndex = O;
ANON_LOCK_EXI T( &np->a_r w ock) ;
}

>vp !'= NULL && szc != 0) {

struct vattr va

u_of fset _t eoffpage = svd- >of f set;

va.va_mask = AT_SI ZE;

eof f page += seg->s_si ze;

eof f page = bt opr (eof f page)

if (VOP_GETATTR(svd->vp, &va, 0, svd->cred, NULL) !'= 0) {
segvn_set pgsz_getattr_err++;
return (El NVAL);

}

if (btopr(va.va_size) < eoffpage) {
segvn_set pgsz_eof _err ++;
return (El NVAL);

i}f (anp }: NULL) {

* anon_fill _cow_ holes() may call VOP_GETPAGE().

* don’t take anon nmap | ock here to avoid holding it

* across VOP_GETPAGE() calls that may call back into
* segvn for klsutering checks. W don’'t really need

* anon map | ock here since it's a private segnment and
* we hold as level lock as witers.

*

/

if ((err = anon_fill_cow_ hol es(seg, seg->s_base,
anp- >ahp, svd->anon_i ndex, svd->vp, svd->offset,
seg->s_si ze, szc, svd->prot, svd->vpage,
svd->cred)) != 0) {

return (EI NVAL);
}

segvn_set vnode_npss(svd- >vp) ;

}
if (amp !'= NULL)
ANON_LOCK_ENTER( 8anp->a_rw ock, RWWRI TER);
if (svd->type == NAP PRI VATE) {
anp- >a_szc = Szc;
} else if (szc > anp—>a_szc) {
anmp->a_szc = szc;
}
ANON_LOCK_EXI T( &np- >a_r w ock) ;
}
seg->s_szC = szc;
return (0);
nt

rszc(struct seg *seg)

struct segvn_data *svd = (struct segvn_data *)seg->s_data;
struct anon_map *anp = svd- >anp;
size_t pgsz;

pgent _t
int err
caddr _t

pages;

a = seg->s_base;
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6331 caddr _t ea = a + seg->s_size;

6332 ulong_t an_i dx = svd->anon_i ndex;

6333 vnode_t *vp = svd- >Vp;

6334 struct vpage *vpage = svd- >vpage;

6335 page_t *anon_pl[1 + 1], *pp;

6336 struct anon *ap, *ol dap,

6337 uint_t prot = svd->prot, vpprot;

6338 int pageflag = O;

6340 ASSERT(AS_WRI TE_HELD( seg- >s_as, &seg->s_as->a_| ock) ||

6341 SEGVN_WRI TE_HELD( seg- >s as, &svd->lock));

6342 ASSERT( svd- >sof t| ockcnt == 0);

6344 if (vp == NULL && anp == NULL) {

6345 ASSERT( svd- >r cooki e == HAT | NVALI D REG ON_COKI E) ;

6346 seg->s_szc = 0;

6347 return (0);

6348 }

6350 if (HAT_I'S REG ON_COXKI E_ VALI D( svd- >r cooki e)) {

6351 ASSERT(svd- >amp == NULL);

6352 ASSERT(svd->tr_state == SEGVN TR _OFF);

6353 hat _| eave_r egi on(seg->s_as->a_hat, svd- >r cooki ®,

6354 HAT_REG ON_TEXT) ;

6355 svd->rcooki e = HAT_I NVALI D_REG ON_COXKI E;

6356 } else if (svd->tr_state == SEGUN_.TR ON) {

6357 ASSERT( svd->anp != NULL);

6358 segvn_t ext unrepl (seg, 1);

6359 ASSERT(svd >anp == NULL && svd->tr _state == SEGUN_TR_OFF);
6360 anp = NULL;

6361 } else {

6362 if (svd->tr_state != SEGYN TR OFF) {

6363 ASSERT(svd->tr_state == SEGYN. TR INT);

6364 svd->tr_state = SEGVN_TR _OFF;

6365 }

6367 i

6368 * do HAT_UNLOAD UNMAP since we are changing the pagesi ze.
6369 * unl oad argunent is O when we are freeing the segnment
6370 * and unl oad was al ready done.

6371 */

6372 hat _unl oad(seg->s_as->a_hat, seg->s_base, seg->s_size,
6373 HAT_UNLOAD_UNVAP) ;

6374 1

6376 if (amp == NULL || svd->type == MAP_SHARED) {

6377 seg->s_szc = O;

6378 return (0);

6379 }

6381 pgsz = page_get _pagesi ze(seg->s_szc);

6382 pages = btop(pgsz);

6384 /*

6385 * XXX anon rw ock is not really needed because this is a

6386 * private segnent and we are witers.

6387 */

6388 ANON_LOCK_ENTER( &np- >a_rw ock, RWWRI TER);

6390 for (; a < ea; a += pgsz, an_idx += pages) {

6391 if ((oldap = anon_get _ptr(anp->ahp, an_idx)) != NULL) {
6392 ASSERT(vpage != NULL || svd->pageprot == 0);
6393 if (vpage !'= NULL)

6394 ASSERT(sarreprot(seg, a, pgsz));

6395 prot = VPP_PROT(vpage);

6396 pageflag = VPP ISPPLOCK(vpage) ? LOCK_PACE : 0;
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6397
6398
6399
6400
6401
6402
6403
6404
6405
6406
6407
6408
6409
6410
6411
6412
6413
6414
6415
6416
6417
6418
6419
6420
6421
6422
6423
6424
6425
6426

6428
6429

6430 out:

6431
6432
6433

6435 static i
6436 segvn_cl

6437
6438
6439
6440
6441
6442
6443
6444
6445
6446
6447
6448
6449
6450
6451
6452
6453
6454
6455
6456
6457

6459
6460
6461
6462

}

{

98
if (seg->s_szc !'=0) {
ASSERT(vp == NULL || anon_pages(anp- >ahp,
an_i dx, pages) == pages);
if ((err = anon_nmap_denot epages(anp, an_i dx,
seg, a, prot, vpage, svd->cred)) != 0) {
goto out;
}
} else {
if (oldap->an_refcnt == 1) {
conti nue;
}
if ((err = anon_get page(&ol dap, &vpprot,
anon_pl, PAGESIZE, seg, a, S _READ,
svd->cred))) {
goto out;
i1f ((pp = anon_private(&ap, seg, a, ,
anon_pl [0], pageflag, svd- >cred)) == NULL) {
err = ENO\/EM

goto out;

anon_decr ef (ol dap) ;

(voi d) anon_set_ptr (anmp->ahp, an_idx,
ANON_SLEEP) ;

page_unl ock(pp);

}
}
vpage = (vpage == NULL) ? NULL : vpage + pages;
}
anp->a_szc = 0;
seg->s_szc = O;

ANON_LOCK_EXI T( &anp- >a_rw ock) ;
return (err);

nt

ai m_pages(

struct seg *seg,
struct vpage *svp,
u_offset_t off,

ul ong_t anon_i dx,
uint_t prot)

pgent _t pgcent

sl ze_t ppasize

page_t **ppa;

struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;

struct anon_map *anp = svd- >anp;

struct vpage *evp = svp + pgcnt;

caddr _t addr = ((uintptr_t)(svp - svd->vpage) << PAGESH FT)
+ seg- >s_base;

struct anon *ap;

struct vnode *vp = svd->vp;

page_t *pp;

pgent _t pg_idx, i;

int err = 0;

anof f _t aoff;

int anon = (anp != NULL) ? 1 : O;

= page_get _pagecnt (seg->s_szc);
= (pgent + 1) * sizeof (page_t *);

ASSERT(svd- >t ype == MAP_PRI VATE) ;
ASSERT( svd- >vpage != NULL);
ASSERT(seg->s_szc != 0);

ASSERT( | S_P2ALI GNED( pgcnt, pgent));

ap,
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6463
6464

6466
6467
6468
6469

6471
6472
6473
6474
6475
6476
6477
6478
6479

6481
6482
6483
6484
6485
6486
6487
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6489
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6491
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6493
6494
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6496
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6501
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6503
6504

6506
6507

6510

6512
6513
6514
6515
6516
6517
6518
6519
6520
6521
6522
6523
6524
6525
6526
6527
6528

ASSERT(amp == NULL || | S_P2ALI GNED(anon_i dx, pgcnt));
ASSERT( sanepr ot (seg, addr, pgcnt << PAGESHI FT));

if (VPP_PROT(svp) == prot)
return (1

if ('((VPP_ PROT(svp) N prot) & PROT_WRITE))
return (1);

ppa = knem al | oc(ppasi ze, KM SLEEP);
1f (anon &% vp !'= NULL) {
if (anon_get_ptr(anp->ahp, anon_idx) == NULL) {
anon = 0;
ASSERT( ! anon_pages(anp- >ahp, anon_i dx, pgcnt));

}
ASSERT(! anon ||
anon_pages(anp- >ahp, anon_i dx, pgcnt) == pgcnt);

}

for (*ppa = NULL, pg_idx = 0; svp < evp; svp++, anon_idx++) {
if (!VPP_I SPPLOCK(svp))
conti nue;
if (anon) {
ap = anon_get _ptr (anp->ahp, anon_i dx);
if (ap ==
pani c("segvn_cl ai m pages: no anon slot");

swap_x| ate(ap, &vp, &aoff);
off = (u_offset_t)aoff;

}
ASSERT(vp != NULL);
if ((pp = page_l ookup(vp,
(u_offset _t)off, SE SHARED)) == NULL) {
pani c("segvn_cl ai m pages: no page");

ppa[ pg_i dx++] = pp;
of f += PAGESI ZE;

}

if (ppa[O] == NULL) {
kmem free(ppa, ppasize);

return (1);
}
ASSERT( pg_i dx <= pgcnt)
ppal pg_i dx] = NULL

/* Find each |l arge page within ppa, and adjust its claim*/

/* Does ppa cover a single |arge page? */
if (ppa[0]->p_szc == seg->s_szc) {
if (prot & PROT _VRI TE)
err = page_addcl ai m pages(ppa);
el se
err = page_subcl ai m pages(ppa);
} else {
for (i = 0; ppali]; i += pgent) {

SERT(I S P2ALI GNED( page_ppt onun{ppa[i]), pgcnt));

if (prot & PROT_WRI TE)

err = page_addcl ai m pages(&ppalil]);
el se

err = page_subcl ai m pages(&ppali]);
if (err == 0)

br eak;
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}

/*

* Returns right (upper address) segnment if split occurred.

If the address is equal to the beginning or end of its segnent it returns
the current segnent.

*

100

for (i =0; i < pg_idx; i++) {
ASSERT(ppa[i] != NULL);
) page_unl ock(ppalil]);

kmem free(ppa, ppasize);
return (err);

static struct seg *
segvn_split_seg(struct seg *seg, caddr_t addr)
6546 {

struct segvn_data *svd = (struct segvn_data *)seg->s_data;
struct seg *nseg;

size_t nsize;

struct segvn_data *nsvd,

ASSERT(AS_WRI TE_HELD( seg- >s_as, &seg->s_as->a_| ock));
ASSERT(svd->tr_state == SEGYN_TR _OFF);

ASSERT(addr >= seg->s_base);
ASSERT(addr <= seg->s_ base + seg- >s_si ze);
ASSERT(svd- >r cooki e == HAT_| NVALI D_REG ON_COXXI E) ;

if (addr == seg->s_base || addr == seg->s_base + seg->s_si ze)
return (seg);

nsi ze = seg->s_base + seg->s_size - addr;
seg->s_size = addr - seg->s_base;

nseg = seg_all oc(seg->s_as, addr, nsize);
ASSERT(nseg != NULL);

nseg->s_ops = seg->sS_o0ps;

nsvd = knmem cache_al | oc(segvn_cache, KM SLEEP);
nseg->s_data = (void *)nsvd;

nseg->s_szCc = seg->S_SzC;

*nsvd = *svd;

ASSERT( nsvd- >r cooki e == HAT_I NVALI D_REG ON_COXI E) ;
nsvd- >seg = nseg;

rw_init(&svd->l ock, NULL, RWDEFAULT, NULL)

if (nsvd- >vp 1= NULL) {
VN_HOLD( nsvd- >vp)
nsvd- >of fset = svd->of fset +
(uintptr_t)(nseg->s base - seg->s_base);
if (nsvd->type == MAP_SHARE
I grp_shmpolicy_init ( NULL, nsvd->vp);
} else {

The of fset for an anonynopus segnent has no signifigance in
terms of an offset into a file. If we were to use the above
cal cul ation instead, the structures read out of
/ proc/ <pi d>/ xmap woul d be nore difficult to decipher since
it would be unclear whether two seemi ngly contiguous
prxmap_t structures represented different segnents or a
singl e segnent that had been split up into multiple prxmap_t
structures (e.g. if sone part of the segnent had not yet

* been faulted in).

*

/
nsvd- >of f set = 0O;

* ok %k % ok Ok ok %
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ASSERT(svd- >softl ockcnt == 0);
ASSERT( svd- >sof t| ockcnt _sbase == 0);
ASSERT(svd- >sof t | ockcnt _send == 0);
crhol d(svd->cred);

if (svd->vpage != NULL) {
size_t bytes = vpgtob(seg_pages(seg));
size_t nbytes = vpgtob(seg_pages(nseg));
struct vpage *ovpage = svd- >vpage;

svd->vpage = knem al | oc(bytes, KM SLEEP);
bcopy(ovpage, svd->vpage, bytes);

nsvd- >vpage = krmem al | oc(nbytes, KM SLEEP);
bcopy(ovpage + seg_pages(seg), nsvd->vpage, nbytes);
kmem free(ovpage, bytes + nbytes);

}

I f (svd->anmp != NULL && svd->type == NMAP_PRI VATE) {
struct anon_map *oanp = svd->anp, *nanp;
struct anon_hdr *nahp;

ANON_LOCK_ENTER( &anp- >a_ rV\A ock, RWWRI TER);

ASSERT(oaer >refent ==

nahp = anon_creat e(bt op(seg >s_size), ANON_SLEEP);

(voi d) anon_copy_pt r (oanp->ahp, svd- >an0n_i ndex,
nahp, 0, btop(seg->s_size), ANON_SLEEP);

nanp = anonmap_al | oc(nseg->s_size, 0, ANON_SLEEP);
nanp->a_szC = nseg->S_SzC;
(voi d) anon_copy_ptr (oanp- >ahp,

svd- >anon_i| ndex + btop(seg->s_size),

nanp- >ahp, 0, btop(nseg->s_size), ANON_SLEEP);
anon_r el ease( oanp- >ahp, bt op(oanp->size));
oanp- >ahp = nahp;
oanp- >si ze = seg->s_si ze;
svd->anon_i ndex = 0;
nsvd- >anp = nanp;
nsvd- >anon_i ndex = 0;
ANON_LOCK_EXI T( &anp->a_rw ock) ;

} else if (svd->anp != NULL) {
pgcnt _t pgent = page_get _pagecnt (seg->s_szc);
ASSERT(svd- >anp == nsvd- >anp) ;
ASSERT( seg- >s szc <= svd- >anp- >a_szc);
nsvd- >anon_i ndex = svd->anon_i ndex + seg_pages(seg);
ASSERT(| S_P2ALI GNED( nsvd- >anon_i ndex, pgcnt));
ANON_LOCK_ENTER( &svd- >anp- >a_rw ock, RWWRI TER),
svd- >anp- >r ef cnt ++;
ANON_LOCK_EXI T( &svd- >anp- >a_rw ock) ;
}

/*
* Split the anpbunt of swap reserved.
*

if (svd->swesv) {
/*

* For MAP_NORESERVE, only allocate swap reserve for pages
* being used. Oher segnents get enough to cover whole
* segment.
*/
if (svd->flags & MAP_NORESERVE) {
size_t oswesy;

ASSERT( svd- >anp) ;

oswresv = svd- >swresyv;

svd->swresv = pt ob(anon_pages(svd- >anp- >ahp,
svd- >anon_i ndex, btop(seg->s_size)));
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6661 nsvd- >swr esv = pt ob(anon_pages(nsvd- >anp- >ahp,
6662 nsvd- >anon_i ndex, btop(nseg->s_size)));

6663 ASSERT( oswr esv_ >= (svd >swresv + nsvd->swr esv))
6664 } else {

6665 if (svd->pageswap) {

6666 svd- >sw esv = segvn_count _swap_by_vpages(seg);
6667 ASSERT( nsvd- >swr esv >= svd- >swr esv) ;
6668 nsvd- >swr esv -= svd- >sw esv;

6669 } else {

6670 ASSERT( svd- >swr esv == seg->s_si ze +
6671 nseg- >s_si ze);

6672 svd- >swresv = seg->s_si ze;

6673 nsvd- >swr esv = nseg- >s_si ze;

6674 }

6675 }

6676 }

6678 return (nseg);

6679 }

6681 /*

6682 * called on nenory operations (unmap, setprot, setpagesize) for a subset
6683 * of a |arge page segnent to either denote the nmenory range ( SDR_RANGE)
6684 * or the ends (SDR_END) by addr/Ien.

6685 *

6686 * returns O on success. returns errno, including ENOVEM on failure.
6687 */

6688 static int

6689 segvn_denot e_range(

6690 struct seg *seg,

6691 caddr _t addr,

6692 size_t len,

6693 int flag,

6694 ui nt _t szcvec)

6695 {

6696 caddr _t eaddr = addr + len;

6697 caddr _t | pgaddr, | pgeaddr;

6698 struct seg *nseg;

6699 struct seg *badsegl = NULL;

6700 struct seg *badseg2 = NULL;

6701 size_t pgsz;

6702 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;

6703 int err;

6704 uint_t szc = seg->s_szc;

6705 uint_t tszcvec;

6707 ASSERT(AS_WRI TE_HELD( seg- >s_as, &seg->s_as->a_l ock));

6708 ASSERT(svd->tr_state == SEGVN TR _OFF);

6709 ASSERT(szc !'= 0);

6710 pgsz = page_get _pagesi ze(szc);

6711 ASSERT(seg->s_base != addr || seg->s_size != len);

6712 ASSERT(addr >= seg->s_base &% eaddr <= seg->s_base + seg->s_si ze);
6713 ASSERT( svd- >soft|ockcnt == 0);

6714 ASSERT( svd- >r cooki e == HAT_| N\/ALI D REG ON_COXI E) ;

6715 ASSERT(szcvec == 0 || (flag == SDR_END && svd->type == MAP_SHARED));
6717 CALC_LPG_REGI CN( pgsz, seg, addr, len, |pgaddr, |pgeaddr);

6718 ASSERT(flag == SDR RANGE || eaddr < |pgeaddr || addr > | pgaddr);
6719 if (flag == SDR_RANGE)

6720 /* denote entire range */

6721 badsegl = nseg = segvn_split_seg(seg, |pgaddr);

6722 (void) segvn_split_seg(nseg, |pgeaddr);

6723 ASSERT( badsegl- >s_base == | pgaddr);

6724 ASSERT( badsegl->s_si ze == | pgeaddr - |pgaddr);

6725 } else if (addr != |pgaddr) {

6726 ASSERT(flag == SDR_END);
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6727
6728
6729
6730
6731
6732
6733
6734
6735
6736
6737
6738
6739
6740
6741
6742
6743
6744
6745
6746
6747
6748
6749
6750
6751
6752
6753

6755
6756
6757
6758
6759
6760
6761
6762
6763
6764
6765

6767
6768
6769
6770
6771

6773
6774
6775

6777
6778
6779
6780
6781

6783
6784
6785
6786
6787
6788
6789
6790
6791
6792

badsegl = nseg = segvn_split_seg(seg, |pgaddr);
if (eaddr != | pgeaddr && eaddr > | pgaddr + pgsz &&
eaddr < |pgaddr + 2 * pgsz) {
(voi d) segvn_split_seg(nseg, |pgeaddr);

ASSERT( badsegl- >s_base == ngadd )
ASSERT( badsegl->s_size == 2 * pgsz)
} else {
nseg = segvn_split_seg( nseg, | pgaddr + pgsz);
ASSERT( badsegl- >s_base == | pgaddr);
ASSERT( badsegl->s_si ze == pgsz);
if (eaddr !="I|pgeaddr &% eaddr > |pgaddr + pgsz) {

ASSERT( | pgeaddr - |pgaddr > 2 * pgsz);

nseg = segvn_split_seg(nseg, |pgeaddr - pgsz);
badseg2 = nseg;

(void) segvn_split_seg(nseg, |pgeaddr);
ASSERT( badseg2- >s_base == | pgeaddr - pgsz);
ASSERT( badseg2- >s_si ze == pgsz);

} else {

}

ASSERT(flag == SDR_END);

ASSERT( eaddr < ngeaddr)

badsegl = nseg = segvn_. split_seg(seg, | pgeaddr - pgsz);
(void) segvn_split_seg(nseg, |pgeaddr);

ASSERT( badsegl- >s_base == | pgeaddr - pgsz);

ASSERT( badsegl- >s_si ze == pgsz);

ASSERT( badsegl != NULL);
ASSERT( badsegl— >s_szc == szc);
ASSERT(flag == SDR RANGE || badsegl->s_size == pgsz ||

badsegl- >s size == *

pgsz);
ASSERT(saneprot(badsegl badsegl >s_base, pgsz));
ASSERT( badsegl- >s_si ze == pgsz ||

sanmepr ot (badsegl, badsegl->s_base + pgsz, pgsz));

if (err = segvn_clrszc(badsegl)) {

return (err);

}
ASSERT( badsegl->s_szc == 0);

if (szc > 1 && (tszcvec = P2PHASE(szcvec, 1 << szc)) > 1) {
1;

uint_t tszc = highbit(tszcvec) -

caddr _t ta = MAX(addr, badsegl->s base)
caddr_t te;
size_t tpgsz = page_get _pagesi ze(tszc);
ASSERT( svd- >type == MAP_SHARED) ;
ASSERT(flag == SDR END);

ASSERT(tszc < szc && tszc > 0);

if (eaddr > badsegl->s_base + badsegl->s_size) {
te = badsegl->s_base + badsegl->s_si ze;

} else {

) te = eaddr;

ASSERT(ta <= te)
badsegl->s_szc = tszc;
if (!TS_P2ALIGNED(ta, tpgsz) || !IS_P2ALIGNED(te, tpgsz)) {
if (badseg2 != NULL)
err = segvn_denot e_range(badsegl, ta, te - ta,
SDR_END, tszcvec);
if (err 1=0)
return (err);

} else {
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6793 return (segvn_denot e_range(badsegl, ta,
6794 te - ta, SDR END, tszcvec));

6795 }

6796 }

6797 }

6799 if (badseg2 == NULL)

6800 return (0);

6801 ASSERT( badseg2- >s_szc == szc);

6802 ASSERT( badseg2- >s_si ze == pgsz)

6803 ASSERT(sameprot(badsegz badsegz >s_base, badseg2->s_size));
6804 if (err = segvn_clrszc(badseg2)) {

6805 return (err);

6806 }

6807 ASSERT( badseg2->s_szc == 0);

6809 if (szc > 1 & (tszcvec = P2PHASE(szcvec, 1 << szc)) > 1) {
6810 uint_t tszc = highbit(tszcvec) - 1;

6811 size_t tpgsz = page_get _pagesi ze(tszc);

6813 ASSERT( svd- >t ype == MAP_SHARED);

6814 ASSERT(flag == SDR END) ;

6815 ASSERT(tszc < szc & tszc > 0);

6816 ASSERT( badseg2- >s_base > addr);

6817 ASSERT( eaddr > badseg2- >s base)

6818 ASSERT( eaddr < badseg2->s_base + badseg2->s_si ze);
6820 badseg2- >s_szc = tszc;

6821 if (!I'S_P2ALI GNED( eaddr, tpgsz)) {

6822 return (segvn_ denot e _range(badseg2, badseg2->s_base,
6823 eaddr - badseg2->s_base, SDR_END, tszcvec));
6824 }

6825 }

6827 return (0);

6828 }

6830 static int

6831 segvn_checkprot (struct seg *seg, caddr_t addr, size_t len, uint_t prot)
6832 {

6833 struct segvn_data *svd = (struct segvn_data *)seg->s_data;
6834 struct vpage *vp, *evp;

6836 ASSERT(seg->s_as &% AS LOCK HELD(seg->s_as, &seg->s_as->a_l ock));
6838 SEGVN_LOCK_ENTER(seg->s_as, &svd->| ock, RW READER);

6839 /*

6840 * |f segnent protection can be used, sinply check agai nst them
6841 *

6842 if (svd->pageprot == 0) {

6843 int err;

6845 err = ((svd->prot & prot) != prot) ? EACCES : 0;

6846 SEGVN_LOCK_EXI T(seg- >s_as, &svd->| ock);

6847 return (err);

6848 }

6850 /*

6851 * Have to check down to the vpage |evel.

6852 */

6853 evp = &svd->vpage[seg_page(seg, addr + len)];

6854 for (vp = &svd->vpage[seg_| page(seg, addr)]; vp < evp; vp++) {
6855 if ((VPP_PROT(vp) & prot) != prot) {

6856 SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);

6857 return (EACCES);

6858 }
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6859 }

6860 SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);

6861 return (0);

6862 }

6864 static int

6865 segvn_getprot(struct seg *seg, caddr_t addr, size_t len, uint_t *protv)
6866 {

6867 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;

6868 size_t pgno = seg_page(seg, addr + len) - seg_page(seg, addr) + 1;
6870 ASSERT(seg->s_as && AS LOCK HELD(seg->s_as, &seg->s_as->a_l ock));
6872 if (pgno !'= 0)

6873 SEGVN_LOCK_ENTER(seg- >s_as, &svd->l ock, RW READER);

6874 if (svd->pageprot == 0) {

6875 do {

6876 protv[--pgno] = svd->prot;

6877 } while (pgno 1= 0);

6878 } else {

6879 size_t pgoff = seg_page(seg, addr);

6881 do {

6882 pgno- - ;

6883 prot v[ gno] = VPP_PROT( &svd- >vpage[ pgno+pgof f]);
6884 } Wmle(pgnol- 0);

6885 }

6886 SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);

6887 }

6888 return (0);

6889 }

6891 static u_offset_t

6892 segvn_get of fset (struct seg *seg, caddr_t addr)

6893 {

6894 struct segvn_data *svd = (struct segvn_data *)seg->s_data;

6896 ASSERT(seg->s_as && AS_LOCK_HELD(seg->s_as, &seg->s_as->a_| ock));
6898 return (svd->offset + (uintptr_t)(addr - seg->s_base));

6899 }

6901 /* ARGSUSED*/

6902 static int

6903 segvn_gettype(struct seg *seg, caddr_t addr)

6904 {

6905 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;

6907 ASSERT(seg->s_as && AS LOCK HELD(seg->s_as, &seg->s_as->a_l ock));
6909 return (svd->type | (svd->flags & (MAP_NORESERVE | MAP_TEXT |
6910 MAP_| NI TDATA) ) ) ;

6911 }

6913 /* ARGSUSED*/

6914 static int

6915 segvn_getvp(struct seg *seg, caddr_t addr, struct vnode **vpp)

6916 {

6917 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;

6919 ASSERT(seg->s_as && AS LOCK HELD(seg->s_as, &seg->s_as->a_l ock));
6921 *vpp = svd->vp;

6922 return (0);

6923 }
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6925 /*

6926 * Check to see if it makes sense to do kluster/read ahead to

6927 * addr + delta relative to the mapping at addr. W assune here

6928 * that delta is a signed PAGESIZE d nul tiple (which can be negative).
6929 *

6930 * For segvn, we currently "approve" of the action if we are

6931 * still in the segnent and it maps fromthe same vp/off,

6932 * or if the advice stored in segvn_data or vpages allows it.

6933 * Currently, klustering is not allowed only if MADV_RANDOM is set.
6934 */

6935 static int

6936 segvn_kl uster(struct seg *seg, caddr_t addr,

6937 {
6938
6939
6940
6941
6942
6943
6944

6946
6947
6948

6950
6951
6952

6954
6955

6957
6958
6959
6960
6961
6962
6963
6964
6965
6966
6967

6969
6970
6971
6972
6973
6974
6975
6976
6977

6979
6980

6982
6983

6985
6987

6989
6990

ssize_t delta)

struct segvn_data *svd
struct anon *oap, *ap;
ssize_t pd;

size_t page;

struct vnode *vpl, *vp2;
u_offset_t offl, off2;
struct anon_map *anp;

= (struct segvn_data *)seg->s_data;

ASSERT(seg->s_as &% AS LOCK HELD(seg->s_as, &seg->s_as->a_| ock));
ASSERT(AS_WRI TE_HELD( seg- >s_as, &seg->s_as->a_l ock) ||
SEGVN_LOCK_HELD(seg->s_as, &svd->l ock));

if (addr + delta < seg->s_base ||
addr + delta >= (seg->s_base + seg->s_size))
return (-1); /* exceeded segnent bounds */

pd = delta / (ssize_t)PAGESIZE; /* divide to preserve sign bit */
page = seg_page(seg, addr);

/*

* Check to see if either of the pages addr or addr + delta

* have advice set that prevents klustering (if MADV_RANDOM advice
* is set for entire segment, or MADV_SEQUENTIAL is set and delta
* is negative).
*/
f

(svd->advi ce == MADV_RANDOM | |
svd- >advi ce == MADV_SEQUENTI AL && delta < 0)
return (-1);
else if (svd->pageadvice && svd->vpage) {
struct vpage *bvpp, *evpp;

bvpp = &svd- >vpage[ page] ;
evpp = &svd->vpage[ page pd];
if (VPP_ADVI CE(bvpp) == MADV_RANDOM | |
VPP_ADVI CE( evpp) == MADV_SEQUENTI AL && delta < 0)
return (-1);
if (VPP_ADVI CE(bvpp) != VPP_ADVI CE(evpp) &&
VPP_ADVI CE( evpp) == MADV_RANDOW)
return (-1);

dLo

}

if (svd->type == MAP_SHARED)
return (0); /* shared nmapping - all ok */
if ((anp = svd->anp) == NULL)
return (0); /* off original vnode */
page += svd->anon_i ndex;

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

oap = anon_get _ptr (anp->ahp, page);
ap = anon_get _ptr (anp->ahp, page + pd);
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6992 ANON_LOCK_EXI T( &np->a_rw ock) ;

6994 if ((oap == NULL &% ap != NULL) || (oap != NULL && ap == NULL)) {
6995 return (-1); /* one with and one w thout an anon */
6996 }

6998 if (oap == NULL) /* inplies that ap == NULL */
6999 return (0); /* off original vnode */

7000 }

7002 /*

7003 * Now we know we have two anon pointers - check to

7004 * see if they happen to be properly allocated.

7005 */

7007 /*

7008 * XXX We cheat here and don’t |ock the anon slots. W can’'t because
7009 * we nmay have been called fromthe anon | ayer which nmight already
7010 * have | ocked them W are holding a refcnt on the slots so they
7011 * can’'t disappear. The worst that will happen is we'll get the wong
7012 * nanes (vp, off) for the slots and make a poor klustering decision.
7013 */

7014 swap_x| at e(ap, &pl, &offl);

7015 swap_x| at e(oap, &p2, &off2);

7018 if (!VOP_CWP(vpl, vp2, NULL) || offl - off2 != delta)

7019 return (-1);

7020 return (0);

7021 }

7023 [ *

7024 * Swap the pages of seg out to secondary storage, returning the

7025 * nunber of bytes of storage freed.

7026 *

7027 * The basic idea is first to unload all translations and then to call
7028 * VOP_PUTPAGE() for all new y-unmapped pages, to push themout to the
7029 * swap device. Pages to which other segments have mappings will renain
7030 * nmapped and won’'t be swapped. Qur caller (as_swapout) has already
7031 * perfornmed the unl oadi ng step.

7032 *

7033 * The value returned is intended to correlate well with the process’s
7034 * nenory requirements. However, there are some caveats:

7035 * 1) Wien gi ven a shared segmant as argunent, this routine will

7036 * only succeed in swappi ng out pages for the | ast sharer of the
7037 * segnent. (Previous callers will only have decrenented nmappi ng
7038 * reference counts.)

7039 * 2) We assune that the hat layer maintains a | arge enough translation
7040 * cache to capture process reference patterns.

7041 */

7042 static size_t

7043 segvn_swapout (struct seg *seg)

7044 {

7045 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;

7046 struct anon_map *anp;

7047 pgent _t pgent = 0;

7048 pgent _t npages;

7049 pgcnt _t page;

7050 ul ong_t anon_i ndex;

7052 ASSERT(seg->s_as && AS LOCK HELD(seg->s_as, &seg->s_as->a_l ock));
7054 SEGVN_LOCK_ENTER(seg->s_as, &svd->|l ock, RW READER);

7055 /*

7056 * Find pages unnmapped by our caller and force them
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7057
7058
7059
7060
7061
7062
7063
7064
7065
7066
7067

7069
7070
7071
7072
7073
7074
7075
7076
7077
7078
7079
7080
7081
7082
7083
7084
7085
7086
7087
7088
7089
7090
7091
7092
7093
7094
7095
7096
7097
7098
7099

7101
7102
7103

7106
7107
7108
7109
7110
7111
7112
7113
7114
7115
7116
7117
7118
7119
7120
7121
7122

* out to the virtual swap device.
S

if ((amp = svd->anp) != NULL)

anon_i ndex = svd->anon_i ndex;

npages = seg- >s_size >> PAGESHI FT;

for

(page = 0; page < npages;
page_t *pp;
struct anon *ap;
struct vnode *vp;
u_of fset_t off;
anon_sync_obj _t cooki e;

page++) {

/*

* (btain <vp, off> pair for the page, then look it up.

*

* Note that this code is willing to consider regular

* pages as well as anon pages. |Is this appropriate here?
*/

ap = NULL;
if (anmp 1= NULL) {
ANON_LOCK_ENTER( &anp- >a_r Wl ock, RW READER) ;
if (anon_array_try_enter(anp, anon_i ndex + page,
&cooki e)) {
ANON_LOCK_EXI T( &np->a_rw ock) ;
) continue;
ap = anon_get _ptr (anp->ahp, anon_i ndex + page);
if (ap !'= NULL)
swap_x| ate(ap, &vp, &off);
} else {
vp = svd->vp;
off = svd->of fset + ptob(page);

anon_array_exit (&cookie);

ANON_LOCK_EXI T( &anp- >a_ rw ock) ;
} else {

vp = svd->vp;

off = svd->of fset + ptob(page);

}

if (vp == NULL) {
ASSERT(ap == NULL);
conti nue;

/* untouched zfod page */

}
pp = page_l ookup_nowai t (vp, off, SE_SHARED);
if (pp == NULL)

conti nue;

/*

* Exam ne the page to see whether it can be tossed out,
* keeping track of how many we’ve found.

*

if (!page_tryupgrade(pp)) {

If the page has an i/o | ock and no mappi ngs,
it’s very likely that the page is being
witten out as a result of klustering.

Assune this is so and take credit for it here.

—~
|

*/
if (!page_io_trylock(pp)) {
i T (That_page_i s_mapped(pp))
pgcnt ++;
} else {
page_i o_unl ock( pp);
}
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7123
7124
7125
7126

7129
7130
7131
7132
7133
7134
7135
7136
7137
7138

7140
7141
7142
7143
7144
7145
7146
7147
7148
7149
7150

7152

7154
7155
7156
7157
7158
7159
7160
7161
7162
7163
7164
7165
7166
7167
7168
7169
7170
7171
7172

7174
7175
7176
7177
7178
7179
7180
7181
7182
7183
7184
7185
7186
7187
7188

page_unl ock( pp);
cont i nue;

}
ASSERT( ! page_i ol ock_assert (pp));

/*
* Skip if page is |ocked or has mappings.
* We don’t need the page_struct_lock to | ook at |ckcnt
* and cowcnt because the page is exclusive |ocked.
*
/
if (pp->p_lckent 1=0 ||
hat _page_i s_mapped( pp
page_unl ock( pp) ;
cont i nue;

pp->p_cowcnt !'= 0 ||
))

}

/*
* di spose skips |arge pages so try to denote first.
*

if (pp->p_szc !'= 0 && !page_try_denote_pages(pp)) {
page_unl ock( pp);
/*

* XXX shoul d skip the remaining page_t's of this
* | arge page.
*

/

cont i nue;

}
ASSERT( pp- >p_szc == 0);

/*

* No | onger mapped -- we can toss it out. How
* we do so depends on whether or not it's dirty.
*/

if (hat_isnmod(pp) && pp->p_vnode) {

/*

* We nust clean the page before it can be

* freed. Setting B_FREE will cause pvn_done

* to free the page when the i/o conpletes.

* XXX: This al so causes it to be accounted

* as a pageout instead of a swap: need

* B_SWAPQUT bit to use instead of B_FREE.
*
*

Hol d the vnode before releasing the page | ock
* to prevent it frombeing freed and re-used by
* sonme ot her thread.
*

/
VN_HOLD(vp) ;
page_unl ock( pp) ;

/*
* Queue all i/o requests for the pageout thread
*/to avoi d saturating the pageout devices.
*
if (!queue_io_request(vp, off))
VN_RELE(vp) ;
} else {
/*

* The page was clean, free it.
*

* XXX: Can we ever encounter nodified pages
* with no associ ated vnode here?

*/

ASSERT( pp->p_vnode != NULL);

/*LI NTED: constant in conditional context*/
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7189 VN_DI SPCSE(pp, B _FREE, 0, kcred);

7190

7192 /*

7193 * Credit now even if i/o is in progress.

7194 */

7195 pgcnt ++;

7196 }

7197 SEGVN_LOCK_EXI T(seg->s_as, &svd- >l ock);

7199 I*

7200 * Wakeup pageout to initiate i/o on all queued requests.
7201 */

7202 cv_si gnal _pageout () ;

7203 return (ptob(pgcnt));

7204 }

7206 [ *

7207 * Synchronize prinmary storage cache with real object in virtual nenory.
7208 *

7209 * XXX - Anonynous pages should not be sync’ed out at all.

7210

7211 static int

7212 {segvn_sync(struct seg *seg, caddr_t addr, size_t len, int attr, uint_t flags)
7213

7214 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;
7215 struct vpage *vpp;

7216 page_t *pp;

7217 u_offset_t offset;

7218 struct vnode *vp;

7219 u_offset_t off;

7220 caddr _t eaddr;

7221 int bflags;

7222 int err = 0;

7223 int segtype;

7224 int pageprot;

7225 int prot;

7226 ul ong_t anon_i ndex;

7227 struct anon_map *anp;

7228 struct anon *ap;

7229 anon_sync_obj _t cooki €;

7231 ASSERT(seg->s_as && AS_LOCK HELD(seg->s_as, &seg->s_as->a_| ock));
7233 SEGVN_LOCK_ENTER(seg- >s_as, &svd->| ock, RW READER);

7235 if (svd->softlockent > 0) {

7236 /*

7237 * |f this is shared segnent non 0 softlockcnt

7238 * means | ocked pages are still in use.

7239 */

7240 if (svd->type == MAP_SHARED) {

7241 SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
7242 return (EAGAIN);

7243 }

7245 /*

7246 * flush all pages fromseg cache

7247 * otherwi se we may deadl ock in swap_put page

7248 * for B_INVAL page (4175402).

7249 *

7250 * Even if we grab segvn WRITER s | ock

7251 * here, there might be another thread which could ve
7252 * successfully perforned | ookup/insert just before
7253 * we acquired the lock here. So, grabbing either
7254 * lock here is of not nuch use. Until we devise
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7255
7256
7257
7258
7259
7260
7261
7262
7263
7264
7265
7266
7267
7268
7269
7270
7271
7272
7273
7274
7275
7276

7278
7279
7280
7281

7283
7284
7285

7287
7288
7289
7290
7291
7292
7293
7294
7295
7296
7297
7298
7299
7300
7301
7302
7303

7305
7306

7308
7309
7310
7311
7312
7313
7314
7315
7316

7318
7319

* a strategy at upper layers to solve the

* synchroni zation | ssues conpletely, we expect
* applications to handle this appropriately.
*/

segvn_pur ge(seg);

if (svd->softl ockent > 0)
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
return (EAGAIN);

}
} else if (svd->type == MAP_SHARED && svd->anp != NULL &&
svd- >anp->a_sof tl ockent > 0) {
/*

* Try to purge this anp’s entries frompcache. It will

* succeed only if other segnents that share the anp have no

* outstanding softlock’s.

*

/

segvn_pur ge(seg);

if (svd->anp->a softlockent > 0 || svd->softlockcnt > 0) {
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
return (EAGAIN);

-

vpp = svd->vpage;

of fset = svd->offset + (uintptr_t)(addr - seg->s_base);
bflags = ((flags & MS_ASYNC) ? B_ASYNC : 0) |
((flags & MS_INVALIDATE) ? B_INVAL : 0);

if (attr) {
pageprot = attr & ~( SHARED| PRI VATE);
segtype = (attr & SHARED) ? MAP_SHARED : MAP_PRI VATE;

/
We are done if the segnment types don’t match
or if we have segnent |evel protections and
they don’t natch.

* ok Ok ok %

if (svd- >type 1= segtype) {
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);

return (0);
}
if (vpp == NULL) {
if (svd->prot != pageprot)
SEGVN_LOCK_EXI T(seg->s_as, &svd->l| ock);
return (0);

prot = svd->prot;
} else
vpp = &svd->vpage[ seg_page(seg, addr)];

} else if (svd->vp & svd->anmp == NULL &&
(flags & MS_I NVALI DATE) == 0) {

/*
* No attributes, no anonynous pages and MS_| NVALI DATE fl ag
* is not on, just use one big request.
*
/

err = VOP_PUTPAGE(svd->vp, (offset_t)offset, Ien,
bfl ags, svd->cred, NULL);

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

return (err);

}

if ((amp = svd->anp) != NULL)
anon_i ndex = svd->anon_i ndex + seg_page(seg, addr);
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7321
7322
7323
7324
7325
7326
7327
7328
7329
7330
7331
7332
7333
7334
7335
7336
7337
7338
7339

7341
7342

7344
7345
7346
7347
7348
7349
7350
7351
7352

7354
7355
7356
7357
7358
7359
7360
7361
7362
7363
7364
7365
7366
7367
7368
7369
7370
7371
7372
7373
7374
7375
7376
7377
7378
7379
7380
7381
7382
7383
7384
7385
7386

(eaddr addr + len; addr < eaddr; addr += PAGESIZE) {
ap = NULL;
if (amp !'= NULL) {
ANON_LOCK_ENTER( &anp- >a_rw ock, RW READER);
anon_array_enter(anmp, anon |ndex &cooki e) ;
ap = anon_get _ptr (anp->ahp, anon_i ndex++) ;
if (ap !'= NULL) {
swap_x| ate(ap, &vp, &off);
} else {
vp = svd->vp;
off = offset;

anon_array_exit (&cookie);

ANON_LOCK_EXI T( &anp- >a_rw ock) ;
} else {

vp = svd->vp;

of f = offset;

}
of f set += PAGESI ZE;

if (vp == NULL)
conti nue;

if (attr) {
if (vpp) {
prot = VPP_PROT(vpp);
vpp++;

/* untouched zfod page */

}

if (prot != pageprot) {
conti nue;

}

- -

*

* See if any of these pages are |locked -- if so, then we

* will have to truncate an invalidate request at the first

* | ocked one. W don’t need the page_struct_lock to test

* as this is only advisory; even if we acquire it someone

* mght race in and | ock the page after we unlock and before
* we do the PUTPAGE, then PUTPAGE sinply does not hing.

*

/
if (flags & M5_I NVALI DATE) {
if ((pp = page_l ookup(vp, off, SE SHARED)) != NULL) {
if (pp->p_lckent '=0 || pp->p_cowcnt != 0) {
page_unl ock(pp);
SEGVN_LOCK_EXI T(seg- >s_as, &svd->| ock);
return (EBUSY);

}
if (ap !'= NULL && pp->p_szc != 0 &&
page_tryupgrade(pp)) {
if (pp->p_lckent == 0 &&
pp->p_cowcnt == 0) {
/*

* swapfs VN_DI SPOSE() won’t
* invalidate | arge pages.

* Attenpt to denote.

* XXX can't help it if it
* fails. But for swapfs

* pages it is no big deal.
*
v

(voi d) page_try_denot e_pages(
) pp);

}
page_unl ock(pp);
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7387 } else if (svd->type == MAP_SHARED && anp != NULL) {
7388 /*

7389 * Avoid witing out to disk ISMs |arge pages
7390 * because segspt_free_pages() relies on NULL an_pvp
7391 * of anon slots of such pages.

7392 */

7394 ASSERT(svd->vp == NULL)

7395 /*

7396 * swapfs uses page_|l ookup_nowait if not freeing or
7397 * invalidating and skips a page if

7398 * page_| ookup_nowait returns NULL.

7399 */

7400 pp = page_| ookup_nowai t (vp, off, SE_SHARED);
7401 if (pp == NULL) {

7402 conti nue;

7403 }

7404 if (pp->p_szc !=0) {

7405 page_unl ock(pp);

7406 continue;

7407 }

7409 /*

7410 * Note | SM pages are created |large so (vp, off)’s
7411 * page cannot suddenly becone |arge after we unl ock
7412 * pp.

7413 */

7414 page_unl ock( pp) ;

7415 }

7416 [*

7417 * XXX - Should ultinmately try to kluster

7418 * calls to VOP_PUTPAGE() for perfornance.

7419 *

7420 VN_HOLD(vp) ;

7421 err = VOP_PUTPACGE(vp, (offset_t)off, PAGESI ZE,

7422 (bflags | (1S_SWAPFSVP(vp) ? B_PAGE NOWAIT : 0))
7423 svd- >cred, NULL);

7425 VN_RELE( vp) ;

7426 if (err)

7427 br eak;

7428 }

7429 SEGVN_LOCK_EXI T(seg->s_as, &svd->| ock);

7430 return (err);

7431 }

7433 [ *

7434 * Deternmine if we have data corresponding to pages in the

7435 * primary storage virtual nenory cache (i.e., "in core").

7436 */

7437 static size_t

7438 segvn_incore(struct seg *seg, caddr_t addr, size_t len, char *vec)
7439 {

7440 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;
7441 struct vnode *vp, *avp;

7442 u_offset_t offset, aoffset;

7443 size_t p, ep;

7444 int ret;

7445 struct vpage *vpp;

7446 page_t *pp;

7447 uint_t start;

7448 struct anon_map *anp; /* XXX - for |ocknest */
7449 struct anon *ap;

7450 uint_t attr;

7451 anon_sync_obj _t cooki e;
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7453

7455
7456
7457
7458
7459
7460

7462
7463
7464

7466
7467
7468
7469
7470
7471
7472
7473
7474
7475
7476
7477
7478
7479
7480
7481
7482
7483
7484
7485

7487
7488
7489
7490
7491
7492
7493
7494
7495
7496
7497
7498
7499
7500
7501
7502
7503
7504
7505
7506
7507

7509
7510
7511

7513
7514
7515
7516
7517
7518

ASSERT(seg->s_as && AS_LOCK_HELD(seg- >s_as,

&seg->s_as->a_l ock));

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

if (svd->anmp == NULL && svd->vp == NULL)

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

bzero(vec, btopr(len));
return (len);

}

p = seg_page(seg, addr);
ep = seg_page(seg, addr + len);
start = svd->vp ? SEG PAGE_VNODEBACKED : O0;

anmp = svd- >anp;
for (; p < ep; p++, addr += PAGESIZE) {
vpp = (svd->vpage) ? &svd->vpage[p]:
ret = start;
ap = NULL
avp = NULL;

/* no anonynous pages created yet */

NULL;

/* Grab the vnode/offset for the anon slot */

if (amp !'= NULL)

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

anon_array_enter(anp, svd->anon_index + p, &cookie);

ap = anon_get _ptr (anp->ahp,
if (ap !'= NULL)
swap_x| ate(ap, &avp,

anon_array_exit (&cookie);

svd- >anon_i ndex + p);

&aof f set ) ;

ANON_LOCK_EXI T( &np->a_rw ock) ;

}
1f ((avp !'= NULL) && page_exi sts(avp, aoffset)) {
/* A page exists for the anon slot */

ret |= SEG PAGE_| NCORE;

/*
* |f page is nmapped and writable
*
/
attr = (uint_t)0
if ((hat_getattr(seg->s_as->a_hat, addr,
&attr) !'=-1) & (attr & PROT_WRITE)) {
ret | = SEG_PAGE_ANON,
}
/

nce this is purely advi

SHARED)) != NULL) {
if (pp->p_| ckent)

*
* Don't get page_struct lock for Ickecnt and cowcnt,
. h

sory.

p = page_| ookup_nowai t (avp, aoffset,

ret | = SEG PAGE_SOFTLOCK;
if (pp->p_cowcnt)

ret | = SEG PAGE_HASCOW
page_unl ock(pp);

}

/* Gather vnode statistics */
vp = svd->vp;

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

if (vp != NULL) {
/*

* Try to obtain a "shared" |ock on the page
* wi t hout bl ocki ng.
* if the page is in nenory.
*
/

If this fails, deternine
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7519 pp = page_| ookup_nowai t (vp, offset, SE SHARED); 7585 * avai |l rmem accounting and p_l ckent overfl ow
7520 if ((pp == NULL) && (page_exists(vp, offset))) { 7586 *
7521 /* Page is incore, and is nanmed */ 7587 * I f a MAP_PRI VATE regi on gains PROT_WRI TE, we decrenent p_Ickcnt and
7522 ret | = (SEG PAGE_I NCORE | SEG PAGE_VNCDE); 7588 * increment p_cowcnt by calling page_addclai n() which takes care of
7523 } 7589 * avai |l rmem avai l ability and p_cowcnt overflow.
7524 /* 7590 */
7525 * Don't get page_struct lock for |ckent and cowcnt,
7526 * since this is purely advisory. 7592 | *
7527 */ 7593 * Lock down (or unlock) pages mapped by this segnent.
7528 if (pp !'= NULL) { 7594 *
7529 ret | = (SEG PAGE_| NCORE | SEG PAGE_VNODE) ; 7595 * XXX only creates PAGESIZE pages if anon slots are not initialized.
7530 if (pp->p_lckent) 7596 * At fault tinme they will be relocated into |arger pages.
7531 ret | = SEG PAGE_SOFTLOCK; 7597 *
7532 if (pp->p_cowcnt) 7598 static int
7533 ret | = SEG PAGE_HASCOW 7599 segvn_| ockop(struct seg *seg, caddr_t addr, size_t len,
7534 page_unl ock(pp); 7600 int attr, int op, ulong_t *lockmap, size_t pos)
7535 } 7601 {
7536 } 7602 struct segvn_data *svd = (struct segvn_data *)seg->s_data;
7603 struct vpage *vpp;
7538 /* Gather virtual page information */ 7604 struct vpage *evp;
7539 if (vpp) { 7605 page_t *pp;
7540 if (VPP_I SPPLOCK(vpp)) 7606 u_offset_t offset;
7541 ret | = SEG PAGE_LOCKED; 7607 u_offset_t off;
7542 vpp++; 7608 int segtype;
7543 } 7609 i nt pageprot;
7610 int claim
7545 *vec++ = (char)ret; 7611 struct vnode *vp;
7546 } 7612 ul ong_t anon_i ndex;
7547 SEGVN_LOCK_EXI T(seg->s_as, &svd- >l ock); 7613 struct anon_map *anp;
7548 return (len); 7614 struct anon *ap;
7549 } 7615 struct vattr va;
7616 anon_sync_obj _t cooki €;
7551 [ * 7617 struct kshmid *sp = NULL;
7552 * Statenment for p_cowcnts/p_lckents. 7618 struct proc *p = curproc;
7553 * 7619 kproj ect _t *proj = NULL;
7554 * p_cowcnt is updated while m ock/ munl ocki ng MAP_PRI VATE and PROT_WRI TE regi on 7620 int chargeproc = 1;
7555 * irrespective of the followi ng factors or anything el se: 7621 size_t |ocked_bytes = 0;
7556 * 7622 size_t unl ocked_bytes = O;
7557 * (1) anon slots are popul ated or not 7623 int err = 0;
7558 * (2) cow is broken or not
7559 * (3) refcnt on ap is 1 or greater than 1 7625 /*
7560 * 7626 * Hold wite | ock on address space because nmay split or concatenate
7561 * If it’'s not MAP_PRI VATE and PROT_WRI TE, p_lckecnt is updated during m ock 7627 * segnents
7562 * and munl ock. 7628 */
7563 * 7629 ASSERT(seg->s_as && AS LOCK HELD(seg->s_as, &seg->s_as->a_l ock));
7564 *
7565 * Handling p_cowcnts/p_|lckcnts during copy-on-wite fault: 7631 /*
7566 * 7632 * If this is a shm use shns project and zone, el se use
7567 * if vpage has PROT_WRI TE 7633 * project and zone of calling process
7568 * transfer cowcnt on the ol dpage -> cowcnt on the newpage 7634 */
7569 * el se
7570 * transfer Ickent on the ol dpage -> | ckcnt on the newpage 7636 /* Determine if this segment backs a sysV shm*/
7571 * 7637 if (svd->anp !'= NULL && svd->anp->a_sp != NULL) {
7572 * During copy-on-wite, decrenent p_cowcnt on the ol dpage and i ncrenent 7638 ASSERT( svd- >t ype == MAP_SHARED);
7573 * p_cowcnt on the newpage *if* the correspondi ng vpage has PROT_WRI TE. 7639 ASSERT(svd->tr_state == SEGVN_TR _OFF);
7574 * 7640 sp = svd->anp->a_sp;
7575 * We nay al so break CONif softlocking on read access in the physio case. 7641 proj = sp->shmpermipc_proj;
7576 * In this case, vpage may not have PROT_WRI TE. So, we need to decrenent 7642 chargeproc = 0;
7577 * p_l ckcnt on the ol dpage and increnent p_|lckcnt on the newpage *if* the 7643 }
7578 * vpage doesn’t have PROT_WRI TE.
7579 * 7645 SEGVN_LOCK_ENTER(seg- >s_as, &svd->l ock, RWWRI TER);
7580 * 7646 if (attr) {
7581 * Handling p_cowcnts/p_|lckcnts during nprotect on nlocked region: 7647 pageprot = attr & ~( SHARED| PRI VATE);
7582 * 7648 segtype = attr & SHARED ? MAP_SHARED : MAP_PRI VATE;
7583 * I f a MAP_PRI VATE region | oses PROT_WRI TE, we decrenent p_cowcnt and
7584 * increment p_lckent by calling page_subclain() which takes care of 7650 e
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7651
7652
7653
7654
7655
7656
7657
7658
7659
7660
7661
7662
7663

7665
7666
7667
7668
7669
7670
7671
7672
7673
7674

7676
7677
7678
7679
7680

7682
7683
7684
7685
7686
7687
7688
7689

7691
7692
7693
7694
7695
7696
7697
7698
7699
7700

7702
7703
7704

7706
7707

7709
7710

7712
7713

7715
7716

* We are done if the segnent types don't match
* or if we have segnent |evel protections and
* they don’t match.

*

/
if (svd- >type 1= segtype) {

LOCK_EXI T(seg- >s_as, &svd->| ock);
return (0);

}
if (svd- >pagepr ot == 0 && svd->prot != pageprot) {
LOCK EXl T(seg- >s_as, &svd->| ock);
return (0);

}

if (op == MC_LOCK)

if (svd->tr_state == SEGVN. TR INT) {
svd->tr_state = SEGYN_TR_COFF;

} else if (svd->tr_state == SEGUN_ TR ON) {
ASSERT( svd->anp != NULL);
segvn_t extunrepl (seg, 0);
ASSERT(svd- >anp == NULL &&

svd->tr_state == SEGYN_TR_OFF);

}
}
/*
* |If we're locking, then we nust create a vpage structure if
* none exists. |If we’re unlocking, then check to see if there
* is a vpage -- if not, then we could not have | ocked anyt hing.
*

/
if ((vpp = svd->vpage) == NULL) {
if (op == MC_L

segvn_vpage(seg);

el se {
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
return (0);

}

*
* The anonynous data vector (i.e., previously

* unreferenced mapping to swap space) can be all ocated
* by lazily testing for its existence.
*

if (op == MC_LOCK && svd->anp == NULL && svd->vp == NULL) {
ASSERT( svd- >r cooki e == HAT I N\VALI D_REG ON_COXKI E) ;
svd->anp = anonnmap_ aI I oc(seg->s_size, 0, ANON SLEEP)

) svd- >anp- >a_szc = seg- >S_SzC;

if ((amp = svd->anp) != NULL) {

) anon_i ndex = svd->anon_i ndex + seg_page(seg, addr);

of fset = svd->of fset + (uintptr_t)(addr - seg->s_base);
evp = &svd->vpage[ seg_page(seg, addr + len)];

if (sp !'= NULL)
mut ex_ent er (&sp- >shm nl ock) ;

/* determ ne nunber of unlocked bytes in range for |ock operation */
if (op == MC_LOCK) {

if (sp == NULL) {
for (vpp = &svd->vpage[seg_page(seg, addr)]; vpp < evp;
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7778
7779
7780
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7782
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vpp++) {
if (!VPP_I SPPLOCK(vpp))
unl ocked_byt es += PAGESI ZE;

} else {
ul ong_t i_idx, i_edx;
anon_sync_obj _t i _cooki e;
struct anon *i_ap;
struct vnode *i_vp;
u_of fset _t i_off;

7 Only count sysV pages once for |ocked nenory */
i _edx = svd->anon_i ndex + seg_page(seg, addr + len);
ANON_LOCK_ENTER( &np- >a_rw ock, RW READER);

for (i_idx = anon_index; i _idx < i_edx; i_idx++) {
anon _array_| ent er(arrp i _idx, & _cooki e);
_ap = anon_get _ptr (anmp-. >ahp, i_idx);

|f (i_ap == NULL) {
unl ocked_byt es += PAGESI ZE;
anon_array_exit (& _cookie);
conti nue;

}
swap_xl ate(i_ap, & _vp, & _off);
anon_array_exit (& _cookie);
pp = page_| ookup(i_vp, i_off, SE SHARED);
1f (pp == NULL) {

unl ocked_byt es += PAGESI ZE;

conti nue;
} elseif (pp >p_| ckent == 0)

unl ocked_byt es += PAGESI ZE;
page_unl ock(pp);

}
ANON_LOCK_EXI T( &np- >a_r wl ock) ;
}

nmut ex_ent er (&p- >p_I ock) ;

err = rctl_incr_|l ocked_nmem(p, proj, unlocked_bytes,
chargeproc);

mut ex_exi t (&p->p_| ock);

if (err) {
if (sp !'= NULL)
mut ex_exi t (&sp- >shm m ock) ;
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
return (err);
}
/*
* Loop over all pages in the range. Process if we’'re |ocking and
* page has not already been locked in this mapping; or if we're
* unl ocki ng and the page has been | ocked.
*
/

for (vpp = &svd->vpage[seg_| page(seg, addr)]; vpp < evp;
Vpp++, pos++, addr += GESI ZE, offset += PAGESI ZE, anon_i ndex++) {
if ((attr == 0 || VPP_PROT(vpp) pageprot) &&
((op == NC_LCCK && !VPP_ISPPLCCK(Vpp)) |l
(op == MC_UNLOCK && VPP_I SPPLOCK(vpp)))) {

if (amp != NULL)
ANON_LOCK_ENTER( &np->a_rw ock, RW READER);
/

If this isn’t a MAP_NORESERVE segnment and
we're | ocking, allocate anon slots if they
don’t exist. The page is brought in later on.

* ok Ok Ok 3k

if (op == MC_LOCK && svd->vp == NULL &&
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7783
7784
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7790
7791
7792
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((svd->fl ags & MAP_NORESERVE) == 0) &&
anp !'= NULL &&

((ap = anon_get _ptr (anmp->ahp, anon_i ndex))
== NULL))

anon_array_enter (anp, anon_index, &cookie);

if ((ap = anon_get_ptr (anp->ahp,
anon_i ndex)) == NULL)
pp = anon_zero(seg, addr, &ap,
svd- >cred) ;
if (pp == NULL) {
anon_array_exit (&cookie);

ANON_LOCK_EXI T( &np->a_r w ock) ;

err = ENOVEM
goto out;

}

ASSERT( anon_get ptr(arrp >ahp,
anon_i ndex) == NULL);

(voi d) anon_set_ptr (anp- >ahp
anon_i ndex, ap, ANON_SLEEP);

page_unl ock( pp);

anon_array_exit (&cookie);
}
/*
* CGet nane for page, accounting for
* existence of private copy.
*

ap = NULL;
if (amp != NULL)

anon_array_enter(anp, anon_i ndex, &cookie);

ap = anon_get _ptr (anp->ahp, anon_i ndex);
if (ap !'= NULL)

swap_xl ate(ap, &p, &off);
} else {

if (svd->vp == NULL &&

(svd->flags & MAP_NORESERVE)) {

anon_array_exit (&cookie);

ANON_LOCK_EXI T( &anp- >a_rw ock) ;

conti nue;

vp = svd->vp;
of f = offset;

}

if (op!= MCLOCK || ap == NULL) {
anon_array_exit(&cookie);
ANON_LOCK_EXI T( &anp- >a_rw ock) ;

} else {
vp = svd->vp;
off = offset;

Get page frame. |It’'s ok if the page is

not avail abl e when we’re unlocking, as this
may sinply nmean that a page we | ocked got
truncated out of existence after we |ocked it.

I nvoke VOP_GETPAGE() to obtain the page struct
since we may need to read it fromdisk if its
been paged out.

(op !'= MC_LOCK)
pp = page_l ookup(vp, off, SE_SHARED);
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7849
7850
7851

7853

7855
7856
7857

7859
7860
7861
7862

7864
7865
7866
7867
7868
7869
7870
7871
7872
7873
7874
7875
7876
7877
7878
7879
7880
7881
7882
7883
7884
7885
7886
7887
7888
7889
7890
7891
7892
7893
7894
7895
7896

7898
7899
7900
7901
7902
7903
7904

7906
7907
7908
7909
7910
7911
7912
7913
7914

el se {
}
/*
* (1)
*(2)
* (3)

120

page_t *pl[1 + 1];
int error;

ASSERT(vp != NULL);

error = VOP_GETPACGE(vp, (offset_t)off, PAGESIZE,
(uint _t *)NULL, pl, PAGESIZE, seg, addr,
S OTHER, svd->cred, NULL);

if (error & ap != NULL) {
anon_array_exit(&cookie);
ANON_LOCK_EXI T( &np- >a_rw ock) ;

-

ERE R EEEEE R
-

If the error is EDEADLK then we nust bounce
up and drop all vm subsystem | ocks and then
retry the operation |later

This behavior is a tenporary neasure because
ufs/sds logging is badly designed and will
deadl ock if we don't allow this bounce to
happen. The real solution is to re-design
the | ogging code to work properly. See bug
4125102 for details of the problem

if (error == EDEADLK) {
err = error;
goto out;
}
/~k
* Quit if we fail to fault in the page. Treat
* the failure as an error, unless the addr
* is mapped beyond the end of a file.
*

if (error & svd->vp) {
va.va_mask = AT_SI ZE
if (VOP_GETATTR(svd->vp, &va, O,
svd->cred, NULL) != 0) {
err = EIQ
goto out;

}
1 f (btopr(va.va_size) >=
btopr(off + 1)) {

err = EIQ
goto out;
}
goto out;
} elseif (error) {
err = EIQ
goto out;

}
pp = pl [0];
ASSERT( pp = NULL);

See Statenent at the beginning of this routine.

claimis always set if MAP_PRI VATE and PROT_WRI TE
irrespective of followi ng factors:

anon slots are popul ated or not
cow i s broken or not
refcnt on ap is 1 or greater than 1
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7915
7916
7917
7918
7919

7921
7922
7923
7924
7925
7926
7927
7928
7929
7930

7932

7934
7935
7936
7937
7938
7939
7940
7941
7942
7943
7944
7945
7946
7947
7948
7949
7950
7951
7952
7953

7955
7956

7958
7959
7960
7961
7962
7963
7964
7965
7966
7967
7968
7969
7970
7971
7972
7973
7974
7975
7976
7977
7978
7979

7980 out:

*

* See 4140683 for details
*/

claim= ((VPP_PROT(vpp) & PROT_WRI TE) &&
(svd->type == MAP_PRI VATE));

/*

* Perform page-|evel operation appropriate to

* operation. |f locking, undo the SOFTLOCK

* perfornmed to bring the page into menory

* after setting the lock. [If unlocking,

* and no page was found, account for the claim
* separately.

*/

f

(op == MC_LOCK)
int ret = 1; /* Assume success */

ASSERT( ! VPP_| SPPLOCK(vpp)) ;

ret = page_pp_| ock(pp, claim 0);
if (ap !'= NULL) {
if (ap->an_pvp != NULL) {
anon_swap_free(ap, pp);

anon_array_exit(&cookie);
ANON_LOCK_EXI T( &np- >a_rw ock) ;

}

if (ret == 0) {

/* | ocki ng page failed */
page_unl ock( pp);

err = EAGAIN;

goto out;

}
VPP_SETPPLOCK(vpp) ;
if (sp !'= NULL) {
if (pp->p_Il ckent == 1)
| ocked_byt es += PAGESI ZE;
} else
| ocked_byt es += PAGESI ZE;

if (lockmap != (ulong_t *)NULL)
BT_SET(| ockmap, pos);

page_unl ock(pp);

ASSERT( VPP_| SPPLOCK(vpp) ) ;
if (pp!=NULL) {
/* sysV pages shoul d be | ocked */
ASSERT(sp == NULL || pp->p_Il ckent > 0);
page_pp_unl ock(pp, claim 0);
if (sp !'= NULL)
if (pp->p_l ckent == 0)
unl ocked_byt es
+= PAGESI ZE

} else

} else
unl ocked_byt es += PAGESI ZE;
page_unl ock(pp);
} else {
ASSERT(sp == NULL);
unl ocked_bytes += PAGESI ZE;

}
VPP_CLRPPLOCK(vpp) ;
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7981 if (op == MC_LOCK) {

7982 /* Credit back bytes that did not get |ocked */

7983 if ((unlocked_bytes - |ocked_bytes) > 0) {

7984 if (proj == NULL)

7985 mut ex_ent er (&p->p_| ock) ;

7986 rctl _decr_| ocked_nen(p, proj,

7987 Cunl ocked _bytes - |ocked_bytes), chargeproc);
7988 if (proj == NULL)

7989 mut ex_exi t (&p->p_| ock);

7990 }

7992 } else {

7993 /* Account bytes that were unlocked */

7994 if (unlocked_bytes > 0)

7995 if (proj == NULL)

7996 mut ex_ent er (&p->p_| ock) ;

7997 rctl _decr_| ocked_nem(p, proj, unl ocked _bytes,
7998 char geproc) ;

7999 if (proj == NULL)

8000 mut ex_exi t (&p->p_| ock) ;

8001 }

8002

8003 if (sp !'= NULL)

8004 mut ex_exi t (&p->shm m ock) ;

8005 SEGVN_LOCK_EXI T(seg->s_as, &svd- >l ock);

8007 return (err);

8008 }

8010 /*

8011 * Set advice fromuser for specified pages

8012 * There are 5 types of advice:

8013 * MADV_NORVAL - Normal (default) behavior (whatever that is)
8014 * MADV_RANDOM - Random page references

8015 * do not all ow readahead or ’klustering’
8016 * MADV_SEQUENTI AL - Sequenti al page references

8017 * Pages previous to the one currently being
8018 * accessed (determined by fault) are 'not needed’
8019 * and are freed i medi ately

8020 * MADV_W LLNEED - Pages are likely to be used (fault ahead in nttl)
8021 * MADV_DONTNEED - Pages are not needed (synced out in nttl)
8022 * MADV_FREE - Contents can be discarded

8023 * MADV_ACCESS_DEFAULT- Default access

8024 * MADV_ACCESS LWP - Next LWP will access heavily

8025 */ MADV_ACCESS_MANY- Many LWPs or processes will access heavily
8026 *

8027 static int

8028 segvn_advi se(struct seg *seg, caddr_t addr, size_t len, uint_t behav)
8029 {

8030 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;
8031 size_t page;

8032 int err = 0;

8033 int already_set;

8034 struct anon_map *anp;

8035 ul ong_t anon_i ndex;

8036 struct seg *next;

8037 I grp_mem policy_t policy;

8038 struct seg *prev;

8039 struct vnode *vp;

8041 ASSERT(seg->s_as && AS LOCK HELD(seg->s_as, &seg->s_as->a_l ock));
8043 /*

8044 * In case of MADV_FREE, we won't be nodi fy| ng any segnent private
8045 * data structures; so, we only need to grab READER s | ock
8046 */
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8047
8048
8049
8050
8051
8052
8053
8054
8055

8057
8058
8059
8060
8061
8062
8063

8065
8066
8067
8068
8069
8070
8071

8073
8074
8075
8076
8077
8078
8079
8080
8081
8082
8083
8084
8085
8086
8087
8088
8089
8090
8091
8092
8093
8094
8095
8096
8097
8098
8099
8100
8101
8102
8103
8104
8105
8106
8107
8108
8109
8110
8111
8112

if (behav !'= MADV_FREE) {
SEGVN_LOCK_ENTER(seg->s_as, &svd->lock, RWWR TER);
if (svd->tr state != SEGUN TR OFF)
SEGVN_LOCK_EXI T(seg->s_as, &svd->| ock);
return (0);

} else {
SEGVN_LOCK_ENTER(seg->s_as, &svd->| ock, RW READER);

Large pages are assuned to be only turned on when accesses to the
segnent’ s address range have spatial and tenporal locality. That
justifies ignoring MADV_SEQUENTI AL for |arge page segnents.

Al so, ignore advice affecting | group nmenory allocation

/if don’t need to do |l group optimzations on this system

if ((behav == MADV_SEQUENTI AL &&
(seg->s_szc !'= 0 || HAT_I'S REG ON_COCKI E_VALI D(svd->rcookie))) ||
(!l grp_optimzations() & (behav == MADV_ACCESS_DEFAULT | |
behav == MADV_ACCESS LW || behav == MADV_ACCESS_MANY))) {
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
return (0);

R S

}

if (behav == MADV_SEQUENTI AL || behav == MADV_ACCESS DEFAULT ||
behav == MADV_ACCESS LWP || behav == MADV_ACCESS_MANY) {

Since we are going to unload hat mappi ngs
we first have to flush the cache. O herw se
this mght lead to systempanic if another
thread is doing physio on the range whose
mappi ngs are unl oaded by madvi se(3C).

-
* ok % ok ok ok %

if (svd->softlockent > 0) {
*

* |f this is shared segnent non 0 softlockcnt
* means | ocked pages are still in use.
*/
if (svd->type == MAP_SHARED)
SEGVN_ LCCK EXI T(seg->s_as, &svd->l ock);
return (EAGAIN);

P

*
* Since we do have the segvn witers |ock
* nobody can fill the cache with entries
* belonging to this seg during the purge
* The flush either succeeds or we stil
* have pending |/Os. In the later case
* madvi se(3C) fails.
*
/
segvn_pur ge(seq);
if (svd- />soft| ockent > 0) {
*
* Since nadvise(3C) is advisory and
* it’s not part of UN X98, madvi se(3C)
* failure here doesn’t cause any hardship.
* Note that we don't block in "as" |ayer.
*
/
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
return (EAGAIN);

}
} else if (svd->type == MAP_SHARED && svd->anp != NULL &&
svd- >anp- >a_sof tl ockcnt > 0) {
/*
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8113
8114
8115
8116
8117
8118
8119

8121
8122
8123
8124
8125
8126
8127
8128
8129
8130
8131
8132
8133
8134

8136

8138
8139
8140
8141
8142
8143
8144

8146
8147
8148
8149
8150
8151
8152
8153
8154
8155
8156
8157
8158
8159
8160
8161
8162
8163
8164
8165
8166
8167
8168
8169
8170
8171
8172
8173

8175
8176
8177

* Try to purge this anp’s entries from pcache. It
* will succeed only if other segnents that share the
* anp have no outstanding softlock’s.

*

segvn_purge(seg);
}

amp = svd- >anp;

vp = svd->vp;

if (behav == MADV_FREE) {
/*

* MADV_FREE is not supported for segnents with
* underlying object; if anonmap is NULL, anon slots
* are not yet populated and there is nothing for
* us to do. As MADV_FREE is advisory, we don’t
* return error in either case.
*
/

if (vp !'= NULL || anp == NULL) {
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
return (0);

}

segvn_pur ge(seq);

page = seg_page(seg, addr);

ANON_LOCK_ENTER( &anp- >a_| rw ock, RW READER);
anon_di scl ai m(anp, svd->anon i ndex + page, len);
ANON_LOCK_EXI T( &np->a_rw ock) ;

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

return (0);

* |f advice is to be applied to entire segnent,
* use advice field in seg_data structure

* ot herwi se use appropriate vpage entry.

*/

if ((addr == seg->s_base) && (len == seg->s_size)) {

switch (behav) {

case MADV_ACCESS_LWP:

case MADV_ACCESS_MANY:

case MADV_ACCESS DEFAULT:
/*
*/Set menory allocation policy for this segnent
*

policy = I grp_madv_to_policy(behav, |en, svd->type);
i f (svd->type == NAP SHARED)
already_set = I grp_shmpolicy_set(policy, anp,
svd- >anon_i ndex, vp, svd->offset, len);

el se {
/*
* For private nenory, need witers |ock on
* address space because the segnent may be
* split or concatenated when changi ng policy
*
if (AS_READ HELD(seg->s_as,
&seg->s_as->a_l ock)) {
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
return (I E_RETRY);
}
already_set = Igrp_pri vm_pol icy_set(policy,
&svd- >po|| cy_info, len);
}

124
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8179
8180
8181
8182
8183
8184
8185

8187
8188
8189
8190
8191
8192

8194
8195
8196
8197
8198
8199
8200

8202
8203
8204
8205
8206
8207
8208
8209

8211
8212
8213

8215
8216
8217
8218
8219
8220
8221
8222
8223
8224
8225

8227
8228
8229

8231
8232
8233
8234
8235
8236
8237
8238
8239
8240
8241
8242
8243
8244

/*

* If policy set already and it shouldn't be reapplied,
* don’t do anything.

*

/
if (aIready set &&

LGRP_MEM POLI CY_REAPPLI CABLE( pol i cy))
break;

/*

* Mark any existing pages in given range for
* mgration

*/

page_mark_m grate(seg, addr, |en, anp, svd->anon_index,
vp, svd->offset, 1);

/*

* |f same policy set already or this is a shared

* menory segment, don't need to try to concatenate
* segnent with adjacent ones.

*

if (already_set || svd->type == MAP_SHARED)
br eak;

/*

* Try to concatenate this segment with previous
* one and next one, since we changed policy for
* this one and it nay be conpatible wth adjacent
* ones now.

*

/

prev = AS_SEGPREV(seg->s_as, segQ);
next = AS SEGNEXT(seg->s_as, seg);

if (next && next- ->S_ops == = &segvn_ops &&
addr + | en == next->s base)
(voi d) segvn_concat (seg, next, 1);

if (prev & prev->s_ops == &segvn_ops &&
addr == prev->s_base + prev->s_size) {
/*

* Drop lock for private data of current
* segnent before concatenating (deleting
* and return | E_REATTACH to tell as_ctl(
* current segnent has changed

*

/
SEGVN_LOCK_EXI T(seg->s_as, &svd->l| ock);
if (!segvn_concat(prev, seg, 1))

err = | E_REATTACH;

) it
) that

return (err);

br eak;

case MADV_SEQUENTI AL
/*

* unl oadi ng mappi ng guar ant ees
* detection in segvn_fault
*/

ASSERT(seg->s_szc == 0);

ASSERT( svd- >r cooki e == HAT_| NVALI D_REG ON_COXKI E)

hat _unl oad(seg->s_as->a_hat, addr, |en,
“HAT_UNLQAD) ;

/* FALLTHROUGH */

case MADV_NORMAL:
case MADV_RANDOM

svd- >advi ce = (uchar _t) behav;
svd- >pageadvi ce = 0;
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8245
8246
8247
8248
8249
8250
8251
8252
8253
8254
8255
8256
8257
8258

8260
8262

8264
8265

8267
8268
8269
8270
8271
8272
8273

8275
8276
8277
8278
8279
8280

8282
8283
8284
8285

8287
8288
8289
8290

8292
8293

8295
8296
8297
8298
8299
8300

8302
8303
8304
8305
8306
8307
8308

8310

} else {

case MADV_W LLNEED:
case MADV_DONTNEED:
case MADV_FREE:

br eak;

/* handled in nencntl */
/* handled in mencntl */
/* handl ed above */

br eak;
defaul t:

err = EINVAL;
caddr _t eaddr;
struct seg *new_seg;
struct segvn_data *new_svd;
u_of fset _t of f;
caddr _t ol deaddr

page = seg_page(seg, addr);

segvn_vpage(seq);

switch (

behav)
struct vpage *bvpp, *evpp;

case MADV_ACCESS LW:

case MADV_ACCESS_MANY:

case MADV_ACCESS_DEFAULT:
/*

* Set nenory allocation policy for portion of this
* segnent
*/

/*

* Align address and | ength of advice to page
* boundaries for |arge pages

*/

if (seg->s_szc !=0) {
size_t pgsz;

pgsz = page_get _pagesi ze(seg->s_szc);
addr = (caddr_t)P2ALI G\N((ui ntptr_t)addr, pgsz);
I en = P2ROUNDUP(| en, pgsz);

}

/*
* Check to see whether policy is set already
*/

policy = I grp_nmadv_to_policy(behav, |en, svd->type);

anon_i ndex = svd->anon_i ndex + page;
of f = svd->offset + (uintptr_t)(addr - seg->s_base);

if (svd->type == MAP_SHARED)
al ready_set = I grp_shmpolicy_set(policy, anp,
anon_i ndex, vp, off, len);
el se
al ready_set =
(policy == svd->policy_info.nempolicy);

/*

* |f policy set already and it shouldn't be reapplied,
* don’t do anyt hi ng.

*

/
if (already_set &&

! LGRP_MEM POLI CY_REAPPLI CABLE( pol i cy))
break;

| *
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8311 * For private nmenory, need witers |ock on

8312 * address space because the segnent may be

8313 * split or concatenated when changi ng policy

8314 */

8315 if (svd->type == MAP_PRI VATE &&

8316 AS_READ HELD(seg->s_as, &seg->s_as->a_l ock)) {
8317 SEGVN_LOCK_EXI T(seg >s_as, &svd->lock);

8318 return (1 E_RETRY);

8319 }

8321 /*

8322 * Mark any existing pages in given range for

8323 * mgration

8324 */

8325 page_mark_m grate(seg, addr, |en, anp, svd->anon_index,
8326 vp, svd->offset, 1);

8328 /*

8329 * Don't need to try to split or concatenate

8330 * segnents, since policy is sane or this is a shared
8331 * menory segnent

8332 */

8333 if (already_set || svd->type == MAP_SHARED)

8334 br eak;

8336 if (HAT_I S_REG ON_COOKI E_VALI D( svd->rcooki e)) {

8337 ASSERT(svd->anmp == NULL);

8338 ASSERT(svd->tr_state == SEG/N TR_OFF) ;

8339 ASSERT( svd- >sof t | ockcnt == 0);

8340 hat _| eave_r egi on(seg- >s_as->a_hat, svd->rcooki e,
8341 “HAT_REG ON_TEXT);

8342 svd->rcookie = HAT_INVALIELREG ON_COXI E
8343 }

8345 /*

8346 * Split off new segnent if advice only applies to a
8347 * portion of existing segnent starting in mddle
8348 */

8349 new seg = NULL;

8350 eaddr = addr + len;

8351 ol deaddr = seg->s_base + seg->s_si ze;

8352 if (addr > seg->s_base) {

8353 /*

8354 * Must flush 1/0O page cache

8355 * before splitting segnment

8356 */

8357 if (svd->softlockecnt > 0)

8358 segvn_pur ge(seq);

8360 /*

8361 * Split segnent and return | E_REATTACH to tell
8362 * as_ctl() that current segnment changed
8363 */

8364 new_seg = segvn_split_seg(seg, addr);

8365 new_svd = (struct segvn_data *)new seg->s_data;
8366 err = | E_REATTACH,

8368 /*

8369 * |f new segnent ends where old one

8370 * did, try to concatenate the new

8371 * segnent with next one.

8372 */

8373 if (eaddr == ol deaddr) {

8374 /*

8375

8376

* Set policy for new segnent
*/
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8377
8378
8379

8381
8382

8384
8385
8386
8387
8388
8389
8390

8392
8393
8394
8395
8396
8397
8398
8399
8400
8401
8402
8403

8405
8406
8407
8408
8409
8410
8411
8412
8413
8414

8416
8417
8418
8419
8420
8421
8422
8423
8424
8425
8426
8427
8428
8429

8431
8432

8434
8435
8436
8437
8438
8439
8440
8441

(void) lgrp_privmpolicy_set(policy,
&new_svd->pol i cy_info,
new_seg- >s_si ze) ;

next = AS_SEGNEXT(new_seg- >s_as,
new_seg);

if (next &
next - >s_ops == &segvn_ops &&
eaddr == next->s_base)
(voi d) segvn_concat (new_seg,
next, 1);

-

*
* Split off end of existing segnent if advice only
* applies to a portion of segment ending before

* end of the existing segnent

*

/
if (eaddr < ol deaddr) {
/*

* Must flush 1/0O page cache
* before splitting segnment
*

if (svd->softlockecnt > 0)
segvn_pur ge(seq);

/*

* |f beginning of old segnent was al ready

* split off, use new segnent to split end off
* from

*

if (new.seg != NULL && new seg != seg) {
/*
* Split segnent
*/
(voi d) segvn_split_seg(new seg, eaddr);

/*
* Set policy for new segnent
*

(void) lgrp_privmpolicy_set(policy,
&new_svd->pol i cy_info,
new_seg->s_si ze) ;

} else {/

* Split segnent and return | E_REATTACH
* to tell as_ctl() that current

* segment changed

*/

(void) segvn_split_seg(seg, eaddr);
err = | E_REATTACH,

(void) lgrp_privmpolicy_set(policy,
&svd->policy_info, seg->s_size);

/*

* |f new segnment starts where old one
* did, try to concatenate it with

* previous segnent.

*/

if (addr == seg->s_base)
prev = AS SEGPREV(seg- >s_as,
seg);
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8443
8444
8445
8446
8447
8448
8449
8450
8451
8452
8453
8454
8455
8456
8457
8458
8459
8460
8461
8462
8463
8464
8465
8466
8467
8468
8469
8470
8471
8472
8473
8474
8475
8476
8477
8478
8479
8480
8481
8482
8483
8484
8485
8486
8487

8489
8490
8491
8492
8493

8495
8496

8498

8500
8501
8502
8503
8504
8505
8506
8507
8508

}

/*
* Create a vpage structure for this seg.
*/

129

Drop lock for private data
of current segnent before
concatenating (deleting) it

EE

if (prev &
prev->s_ops ==
&segvn_ops &&
addr == prev->s_base +
prev->s_si ze)
SEGVN_LOCK_EXI T(
seg- >s_as,
&svd- >l ock);
(voi d) segvn_concat (
prev, seg, 1);
return (err);

br eak;
case MADV_SEQUENTI AL:
ASSERT(seg->s_szc == 0);
ASSERT( svd- >r cooki e == HAT_I NVALI D_REG ON_COXKI E) ;
hat _unl oad(seg->s_as->a_hat, addr, |en, HAT_UNLOAD);
/* FALLTHROUGH */
case MADV_NORMAL:
case MADV_RANDOM
bvpp = &svd- >vpage[ page] ;
evpp = &svd- >vpage[ page + (len >> PAGESH FT)];
for (; bvpp < evpp; bvpp++)
VPP_SETADVI CE( bvpp
svd- >advi ce = MADV_NORMAL;
br eak;
case MADV_W LLNEED:
case MADV_DONTNEED:
case MADV_FREE:
br eak;
defaul t:
err = EINVAL;
}

}
SEGVN_LOCK_EXI T(seg- >s_as,
return (err);

behav) ;

/* handled in nencntl */
/* handled in nencntl */
/* handl ed above */

&svd- >| ock) ;

static void
segvn_vpage(struct seg *seg)
8494 {

struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;
struct vpage *vp, *evp;

ASSERT( SEGVN_WRI TE_HELD( seg- >s_as, &svd->l| ock));

/*

* |f no vpage structure exists, allocate one. Copy the protections
* and the advice fromthe segnent itself to the individual pages.
*/

if (svd->vpage == NULL) {
svd- >pageadvi ce = 1;
svd->vpage = knem zal | oc(seg_pages(seq)
KM SLEEP) ;
evp = &svd- >vpage[ seg_page(seg,

* sizeof (struct vpage),

seg- >s_base + seg->s_size)];
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8509
8510
8511
8512
8513
8514

8516
8517
8518
8519
8520

}
| *

for (vp = svd->vpage;

VPP_SETPROT( vp,

vp < evp; vp++) {

svd->prot);

VPP_SETADVI CE(vp, svd->advice);

* Dunp the pages belonging to this segvn segnent.
=

static void
segvn_dunp(struc

8521 {

8522
8523
8524
8525
8526
8527
8528
8529
8530

8532
8533
8534
8535
8536

8538
8539
8540
8541

8543
8544
8545

8547
8548
8549
8550
8551
8552

8554
8555
8556
8557
8558

8560
8561
8562
8563

8565
8566
8567
8568
8569
8570
8571
8572
8573

struct s
page_t *
struct a
ul ong_t
struct v
u_of f set
pfn_t pf
pgent _t
caddr _t

npages =

t seg *seg)

egvn_data *svd;
pp;

non_map *anp;
anon_i ndex;
node *vp;

_t off, offset;
n
page, npages;
addr ;

seg_pages(seg);

svd = (struct segvn_data *)seg->s_data;

vp = svd
of f = of
addr = s

if ((anmp

}
for (pag

- >Vp;
fset = svd->of fset;
eg- >s_base;
= svd->anp) != NULL) {

anon_i ndex = svd->anon_i ndex;

ANON_LOCK_ENTER( &anp- >a_r wl ock,

e = 0; page < npages;
struct anon *ap;
int we_own_it = 0;

RW READER) ;

page++, offset

if (anp && (ap = anon_get _ptr (svd->anp->ahp,

swap_x| at e_nopani c( ap,

} else {
vp = svd->vp;
off = offset;

/

&vp, &off);

So determne if

}
/*
* |f pp == NULL,
* or 1s exclusively |ocked.
* exists before searching for it.
*
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+= PAGESI ZE) {

anon_i ndex++))) {

the page either does not exist

it

if ((pp = page_| ookup_nowai t (vp, off, SE_SHARED)))
we_own_it = 1;

el se

pp = page_exists(vp,

it (pp) {

’

of f);

pfn = page_ppt onun(pp);
dunp_addpage(seg->s_as, addr, pfn);

if (we_own_it)

page_unl ock(pp);

}
addr += PACESI ZE;
dunp_ti el ef t

= dunp_ti meout ;
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8575 if (anp != NULL)

8576 ANON_LOCK_EXI T( &anp- >a_rw ock) ;

8577 }

8579 #ifdef DEBUG

8580 static uint32_t segvn_pgl ock_ntbf = 0;

8581 #endi f

8583 #defi ne PCACHE_SHW.| ST ((page_t *)-2)

8584 #defi ne NOPCACHE_SHW.I ST ((page_t *)-1)

8586 /*

8587 * Lock/Unl ock anon pages over a given range. Return shadow |list. This routine
8588 * uses gl obal segnent pcache to cache shadow lists (i.e. pp arrays) of pages
8589 * to avoid the overhead of per page |ocking, unlocking for subsequent ICs to
8590 * the sane parts of the segnent. Currently shadow |list creation is only
8591 * supported for pure anon segnents. MAP_PRI VATE segnent pcache entries are
8592 * tagged with segnent pointer, starting virtual address and |ength. This
8593 * approach for MAP_SHARED segnents may add many pcache entries for the sane
8594 * set of pages and lead to | ong hash chains that decrease pcache | ookup
8595 * performance. To avoid this issue for shared segnents shared anon map and
8596 * starting anon index are used for pcache entry tagging. This allows all
8597 * segnents to share pcache entries for the same anon range and reduces pcache
8598 * chain's length as well as nenory overhead from duplicate shadow |ists and
8599 * pcache entries.

8600 *

8601 * softlockent field in segvn_data structure counts the nunber of F_SOFTLOCK' d
8602 * pages via segvn_fault() and pagel ock’ d pages via this routine. But pagel ock
8603 * part of softlockcnt accounting is done differently for private and shared
8604 * segnents. In private segment case softlock is only incremented when a new
8605 * shadow list is created but not when an existing one is found via

8606 * seg_pl ookup(). pcache entries have reference count increnented/ decrenented
8607 * by each seg_pl ookup()/seg_pinactive() operation. Only entries that have 0
8608 * reference count can be purged (and purging is needed before segnment can be
8609 * freed). Wien a private segnent pcache entry is purged segvn_reclain() wll
8610 * decrenent softlockcnt. Since in private segnment case each of its pcache
8611 * entries only belongs to this segnent we can expect that when

8612 * segvn_pagel ock(L_PAGEUNLOCK) was called for all outstanding 10s in this
8613 * segnent purge will succeed and softlockcnt will drop to 0. In shared

8614 * segnent case reference count in pcache entry counts active | ocks from many
8615 * different segnents so we can’'t expect segnent purging to succeed even when
8616 * segvn_pagel ock(L_PAGEUNLOCK) was called for all outstanding 10s in this
8617 * segnent. To be able to determi ne when there’re no pendi ng pagel ocks in
8618 * shared segnent case we don't rely on purging to make softl ockcnt drop to O
8619 * but instead softlockcnt is incremented and decrenented for every

8620 * segvn_pagel ock(L_PAGELOCK/ L_PAGEUNLOCK) call regardless if a new shadow
8621 * |ist was created or an existing one was found. Wen softlockcnt drops to O
8622 * this segnent no |onger has any clainms for pcached shadow lists and the
8623 * segnent can be freed even if there're still active pcache entries

8624 * shared by this segment anon nap. Shared segnment pcache entries belong to
8625 * anon map and are typically renpved when anon map is freed after all

8626 * processes destroy the segnents that use this anon map.

8627 */

8628 static int

8629 segvn_pagel ock(struct seg *seg, caddr_t addr, size_t |len, struct page ***ppp,
8630 enum | ock_type type, enum seg_rw rw

8631 {

8632 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a;

8633 size_t np;

8634 pgcnt _t adj ust pages;

8635 pgcnt _t npages;

8636 ul ong_t anon_i ndex;

8637 uint_t protchk = (rw == S READ) ? PROT_READ : PROT_WRI TE;

8638 uint_t error;

8639 struct anon_map *anp;

8640 pgcent _t anpgcent;
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8641 struct page **pplist, **pl, *pp;

8642 caddr _t a;

8643 size_t page;

8644 caddr _t | pgaddr, | pgeaddr;

8645 anon_sync_obj _t cooki e;

8646 int anl ock;

8647 struct anon_map *panp;

8648 caddr _t paddr;

8649 seg_precl ai mcbfunc_t preclai mcall back;

8650 size_t pgsz;

8651 int use_pcache;

8652 size_t wen;

8653 uint_t pflags = O;

8654 int sftlck_sbhase = 0;

8655 int sftlck_send = 0;

8657 #ifdef DEBUG

8658 if (type == L_PAGELOCK && segvn_pgl ock_nt bf) {

8659 hrtime_t ts gethrtinme();

8660 if ((ts %segvn pgl ock mbf) == 0) {

8661 return (ENOTSUP);

8662 }

8663 1f ((ts %segvn_pgl ock_ntbf) == 1) {

8664 return (EFAULT);

8665 }

8666

8667

8669 TRACE - 2(TR_FAC_PHYSI O, TR_PHYSI O_SEGVN_START,

8670 "segvn_pagel ock: start seg % addr %", seg, addr);
8672 ASSERT( seg- >s _as && AS_LOCK HELD(seg >s_as, &seg->s_as->a_lock));
8673 ASSERT(type == L_PAGELOCK || type == L_PAGEUNLOCIQ;

8675 SEGVN_LOCK_ENTER(seg->s_as, &svd->|l ock, RW READER);

8677 /*

8678 * for now we only support pagel ock to anon nenory. W would have to
8679 * check protections for vnode objects and call into the vnode driver.
8680 * That’'s too nuch for a fast path. Let the fault entry point handle
8681 * it

8682 */

8683 if (svd->vp !'= NULL) {

8684 if (type == L PAGELOCK) {

8685 error = ENOTSUP;

8686 got o out;

8687 }

8688 pani c("segvn_pagel ock(L_PAGEUNLOCK) : vp != NULL");
8689 }

8690 if ((amp = svd- >arrp) == NULL)

8691 if (type == L_PAGELOCK) {

8692 error = EFAULT;

8693 goto out;

8694 }

8695 pani c("segvn_pagel ock(L_PAGEUNLOCK) : anmp == NULL");
8696 }

8697 if (rw!=S READ && rw != S WRITE) {

8698 if (type == L PAGEL(IJ() {

8699 error = ENOTSUP;

8700 goto out;

8701

8702 pani c("segvn_pagel ock( L_PAGEUNLOCK) : bad rw');
8703 }

8705 if (seg->s_szc !=10) {

8706 /*
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8707 * W are adjusting the pagel ock region to the | arge page size 8773 sftlck_sbase = 1;

8708 * boundary because the unlocked part of a |arge page cannot 8774

8709 * be freed anyway unl ess all constituent pages of a |large 8775 } else {

8710 * page are |ocked. Bigger regions reduce pcache chain |ength 8776 ul ong_t aix = svd->anon_i ndex + seg_page(seg, addr);
8711 * and i nmprove | ookup performance. The tradeoff is that the 8777 ul ong_t aai x = P2ALI GN\(ai x, segvn_pgl ock_conb_pal i gn);
8712 * very first segvn_pagel ock() call for a given page is nore 8778 if (aai x < svd->anon_index) {

8713 * expensive if only 1 page_t is needed for 10 This is only 8779 | pgaddr = seg->s_base,;

8714 * an issue if pcache entry doesn’t get reused by several 8780 sftlck_sbase = 1;

8715 * subsequent calls. W optimnize here for the case when pcache 8781 } else {

8716 * is heavily used by repeated 10s to the same address range. 8782 | pgaddr = addr - ptob(aix - aaix);
8717 * 8783 ASSERT( | pgaddr >= seg->s_base);

8718 * Note segnent’s page size cannot change while we are hol di ng 8784 }

8719 * as lock. And then it cannot change while softlockent is 8785

8720 * not 0. This will allow us to correctly recal culate |arge 8786 1 f (svd->pageprot && | pgaddr != addr) {

8721 * page size region for the natching pageunl ock/reclai mcall 8787 struct vpage *vp = &svd->vpage[ seg_page(seg, |pgaddr)];
8722 * since as_pageunl ock() caller nust always match 8788 struct vpage *evp = &svd->vpage[ seg_page(seg, addr)];
8723 * as_pagel ock() call’s addr and |en. 8789 while (vp < evp) {

8724 * 8790 if ((VPP_PROT(vp) & protchk) == 0) {
8725 * For pageunl ock *ppp points to the pointer of page_t that 8791 br eak;

8726 * corresponds to the real unadjusted start address. Simlar 8792 }

8727 * for pagel ock *ppp nmust point to the pointer of page_t that 8793 Vp++;

8728 * corresponds to the real unadjusted start address. 8794

8729 *f 8795 if (vp < evp) {

8730 pgsz = page_get _pagesi ze(seg->s_szc); 8796 | pgaddr = addr;

8731 CALC_LPG REG ON(pgsz, seg, addr, len, |pgaddr, |pgeaddr); 8797 pflags = O;

8732 adj ust pages = btop((uintptr_t)(addr - |pgaddr)); 8798 }

8733 } else if (len < segvn_pgl ock_conb_thrshld) { 8799 }

8734 | pgaddr = addr; 8800 | pgeaddr = addr + |en;

8735 | pgeaddr = addr + |en; 8801 if (pflags) {

8736 ad] ust pages = 0; 8802 i f (svd->type == MAP_PRI VATE) {

8737 pgsz = PAGESI ZE; 8803 | pgeaddr = (caddr_t) P2ROUNDUP(

8738 } else { 8804 (uintptr_t)I pgeaddr,

8739 /* 8805 segvn_pgl ock_conb_bal i gn);

8740 * Align the address range of |arge enough requests to allow 8806 } else {

8741 * conbi ning of different shadow lists into 1 to reduce nmenory 8807 ul ong_t ai x = svd->anon_i ndex +

8742 * overhead from potentially overl apping | arge shadow |ists 8808 seg_page(seg, | pgeaddr);

8743 * (worst case is we have a IMB 1O into buffers with start 8809 ul ong_t aai x = P2ROUNDUP( al X,

8744 * addresses separated by 4K). Alignnent is only possible if 8810 segvn_pgl ock_conb_pal i gn);

8745 * padded chunks have sufficient access perm ssions. Note 8811 if (aalx < aix) {

8746 * perm ssions won’'t change between L_PAGELOCK and 8812 | pgeaddr = 0;

8747 * L_PAGEUNLOCK call's since non 0 softlockcnt will force 8813 } else {

8748 * segvn_setprot() to wait until softlockcnt drops to 0. This 8814 | pgeaddr += ptob(aaix - aix);
8749 * allows us to deternmine in L_PAGEUNLOCK the sanme range we 8815 }

8750 * conputed in L_PAGELOCK. 8816 }

8751 * 8817 if (lpgeaddr == 0 ||

8752 * |f alignnent is limted by segment ends set 8818 | pgeaddr > seg->s_base + seg->s_size) {
8753 * sftlck_sbase/sftlck_send flags. In L_PAGELOCK case when 8819 | pgeaddr = seg->s_base + seg->s_si ze;
8754 * these flags are set bunp softl ockcnt_sbase/ softl ockcnt _send 8820 sftlck_send = 1;

8755 * per segment counters. In L_PAGEUNLOCK case decrease 8821 }

8756 * softl ockcnt _sbase/ sof t| ockcnt _send counters if 8822 }

8757 * sftlck_sbase/sftlck_send flags are set. \When 8823 i f (svd->pageprot && | pgeaddr != addr + len) {

8758 * softl ockent _sbase/ softl ockcnt _send are non O 8824 struct vpage *vp;

8759 * segvn_concat ()/segvn_ext end_prev()/segvn_ext end_next () 8825 struct vpage *evp;

8760 * won't nmerge the segnments. This restriction conbined wth

8761 * restriction on segnent unmapping and splitting for segnents 8827 vp = &svd- >vpage[ seg_page(seg, addr + len)];
8762 * that have non O softlockcnt allows L_PAGEUNLOCK to 8828 evp = &svd->vpage[ seg_page(seg, |pgeaddr)];
8763 * correctly determ ne the sane range that was previously

8764 * | ocked by matching L_PAGELOCK. 8830 while (vp < evp) {

8765 */ 8831 i1f ((VPP_PROT(vp) & protchk) == 0) {
8766 pflags = SEGP_PSHI FT | (segvn_pgl ock_conb_bshift << 16); 8832 br eak;

8767 pgsz = PAGESI ZE; 8833 }

8768 if (svd->type == MAP_PRI VATE) { 8834 Vp++;

8769 | pgaddr = (caddr_t)P2ALI GN( (ui ntptr_t)addr, 8835 }

8770 segvn_pgl ock_conb_bal i gn); 8836 if (vp < evp) {

8771 if (1pgaddr < seg->s_base) { 8837 | pgeaddr = addr + |en;

8772 | pgaddr = seg- >s_base; 8838 }
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8839
8840
8841

8843
8844
8845
8846
8847
8848
8849
8850
8851
8852
8853
8854
8855
8856
8857
8858

8860
8861

8863
8864
8865
8866
8867
8868
8869
8870
8871
8872
8873
8874
8875
8876
8877
8878
8879

8881
8882
8883
8884
8885
8886
8887
8888
8889
8890
8891
8892
8893
8894
8895
8896
8897
8898
8899
8900
8901
8902
8903
8904

}
adj ust pages = btop((uintptr_t)(addr - |pgaddr));

/*

* For MAP_SHARED segnents we create pcache entries tagged by anp and
* anon index so that we can share pcache entries with other segnents
* that map this anp. For private segnents pcache entries are tagged
* with segnent and virtual address.

*

/

if (svd- >type == I\/AP > SHARED) {

paddr = (caddr _t)((l pgaddr - seg->s_base) +
pt ob( svd->anon_i ndex) ) ;
precl ai m cal | back = shanp_ recl ai m
} else {
panmp = NULL;
paddr = | pgaddr;
precl ai m cal | back = segvn_reclaim

}

if (type == L_PAGEUNLOCK) {
VM _STAT_ADD( segvnvnst at s. pagel ock[ 0] ) ;

/
update hat ref bits for /proc. We need to neke sure
that threads tracing the ref and nod bits of the
address space get the right data.

Note: page ref and nod bits are updated at reclaimtine

EE

if (seg->s_as->a_vbhits)
for (a = addr; a < addr + len; a += PAGESIZE) {
if (rw==S WRITE)
hat _set stat (seg->s_as, a,
TPAGESI ZE, P REF | P_MD);
} else {
hat _set stat (seg->s_as, a,
PAGESI ZE, P_REF);

Check the shadow list entry after the |ast page used in
this 1Orequest. If it’s NOPCACHE_SHW.I ST the shadow |i st
was not inserted into pcache and is not |arge page
adjusted. In this case call reclaimcallback directly and
don’t adjust the shadow list start and size for |arge
pages.

/
ages = btop(len);
((*ppp)[npages] == NOPCACHE_SHWLI ST) {
voi d *ptag;
if (panp !'= NULL) {
SSERT(svd >type == MAP_SHARED) ;
ptag = (void * panp
paddr = (caddr_t)((addr - seg->s_base) +
pt ob( svd->anon_i ndex));

Tk ok R k% bk *

n
I

} else {
ptag = (void *)seg;
paddr = addr;

}
(*precl ai mcall back) (ptag, paddr, len, *ppp, rw, 0);
} else {
ASSERT( (*ppp) [ npages] == PCACHE_SHWLI ST | |
I S_SWAPFSVP( (*ppp) [ npages] - >p_vnode) ) ;
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8905 I en = | pgeaddr - | pgaddr;

8906 npages = btop(len);

8907 seg_pi nacti ve(seg, panp, paddr, |en,

8908 *ppp - adjustpages, rw, pflags, preclaimcallback);
8909 }

8911 if (pamp !'= NULL) {

8912 ASSERT( svd- >t ype == MAP_SHARED) ;

8913 ASSERT(svd->sof t | ockcnt >= npages);

8914 at om c_add_| ong((ul ong_t *)&svd- >soft ockent, -npages);
8915 }

8917 if (sftlck_sbase)

8918 ASSERT( svd- >sof t| ockcnt _sbase > 0);

8919 at om c_dec_ul ong((ul ong_t *)&svd->softl ockcnt _sbase);
8920 }

8921 if (sftlck_send) {

8922 ASSERT( svd- >sof t| ockcnt _send > 0);

8923 at om c_dec_ul ong((ul ong_t *)&svd->softl ockcnt_send);
8924 }

8926 /*

8927 * If someone is blocked while unmapping, we purge

8928 * segnent page cache and thus reclaimpplist synchronously
8929 * without waiting for seg_pasync_thread. This speeds up
8930 * unmeppi ng in cases where munmap(2) is called, while

8931 * raw async i/o is still in progress or where a thread
8932 * exits on data fault in a multithreaded application.

8933 */

8934 if (AS_I SUNVAPWAI T(seg->s_as)) {

8935 if (svd->softlockcnt == 0)

8936 mut ex_ent er (&seg- >s_as->a_contents);

8937 i f (AS_I SUNVAPWAI T(seg->s_as)) {

8938 AS_CLRUNMAPWAI T(seg- >s_as);

8939 cv_broadcast (&seg->s_as->a_cv);

8940 }

8941 mut ex eX|t(&seg- >s_as->a_contents);

8942 } else if (pamp == NULL) {

8943 /*

8944 * softlockent is not 0 and this is a

8945 * MAP_PRI VATE segnent. Try to purge its
8946 * pcache entries to reduce softlockent.
8947 * |f it drops to O segvn_reclain()

8948 * will wake up a thread waiting on

8949 * unmapwait flag.

8950 *

8951 * We don’t purge MAP_SHARED segnents with non
8952 * 0 softlockent since 10is still in progress
8953 * for such segments.

8954 */

8955 ASSERT(svd- >t ype == MAP_PRI VATE) ;

8956 segvn_pur ge(seq);

8957 }

8958 }

8959 SEGVN_LOCK_EXI T(seg- >s_as, &svd- >l ock);

8960 TRACE —2( TR_FAC_PHYSI O, " TR_PHYSI O_SEGVN_UNLOCK_END,

8961 "segvn_pagel ock: unlock seg % addr %", seg, addr);
8962 return (0);

8963

8965 The L_PAGELOCK case ... */

8967 VM_STAT_ADD( segvnvnst at s. pagel ock[ 1] ) ;

8969

8970 * For MAP_SHARED segnents we have to check protections before
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8971
8972
8973
8974
8975
8976
8977
8978
8979
8980
8981
8982
8983
8984
8985

8987
8988
8989
8990
8991
8992
8993
8994
8995

8997
8998
8999
9000
9001
9002
9003
9004
9005
9006

9008
9009
9010
9011
9012
9013
9014
9015
9016
9017
9018
9019
9020
9021
9022
9023
9024
9025
9026
9027
9028
9029
9030

9032
9033
9034
9035
9036

* seg_pl ookup() since pcache entries nay be shared by many segnents
* with potentially different page protections.
*/
if (panmp != NULL) {
ASSERT( svd- >t ype == I\/AP_SHARED);
if (svd->pageprot == 0)
if ((svd- >prot & protchk) == 0) {
error = EACCES;
goto out;

} else {
*
* check page protections
*
/
caddr_t ea;

if (seg->s_szc) {

= | pgaddr;
ea = | pgeaddr;
} else {
a = addr;
ea = addr + len;
}

for (; a < ea; a += pgsz) {
struct vpage *vp;

ASSERT(seg->s_szc == 0 ||
samaprot(seg, a, pgsz));
= &svd- >vpage[ seg_| page(seg, a)],
|f ((VPP_PROT(vp) & protchk) == 0) {
error = EACCES;
goto out;

}

/*
* try to find pages in segnment page cache
*/
pplis L
|f( list I'= NULL) {
if (panmp !'= NULL)
npages = btop((uint ptr t)(ngeaddr - | pgaddr));
ASSERT(svd- >type == NAP D) ;
atomi c_add_| ong((ul ong_t *)&svd >sof t| ockent,
npages) ;

}
if (sftlck_sbase)
atomi c_i nc_ul ong((ul ong_t *)&svd->softl ockcnt_sbase);

}
if (sftlck_send) {
atom c_i nc_ul ong((ul ong_t *)&svd->softl ockcnt_send);

}
SEG\/N_LOCK_EXI T(seg->s_as, &svd->l| ock);
*ppp = pplist + adjustpages;
TRACE - 2(TR_FAC_PHYSI O, TR _PHYSI O_SEGVN_HI T_END,
"segvn_pagel ock: cache hit seg % addr %", seg, addr);
return (0);
}
/*
* For MAP_SHARED segnments we already verified above that segment
* protections allow this pagel ock operation.
*

if (pamp == NULL) {
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9037
9038
9039
9040
9041
9042
9043
9044
9045
9046
9047
9048
9049
9050
9051
9052
9053
9054
9055

9057
9058
9059
9060
9061
9062
9063
9064
9065
9066
9067
9068
9069
9070
9071
9072
9073
9074

9076
9077
9078
9079
9080
9081
9082
9083
9084
9085
9086
9087
9088
9089
9090
9091
9092
9093
9094
9095
9096
9097
9098
9099
9100
9101

ASSERT( svd- >t ype == IVAP_PRI VATE) ;
if (svd->pageprot == 0)
if ((svd- >prot & protchk) == 0) {
error = EACCES;
goto out;

if (svd->prot & PROT_WRITE) {

w en = | pgeaddr - |pgaddr;
} else {

wen = 0O;

ASSERT(rw == S _READ);

} else {
int weont = 1;
/*
* check page protections
*

for (a = I pgaddr, wien = 0; a < |pgeaddr; a += pgsz) {
struct vpage *vp

ASSERT(seg->s_szc == 0 ||

sanmeprot (seg, a, pgsz));
vp = &svd->vpage[seg_page(seg, a)];
if ((VPP_PROT(vp) & protchk) == 0) {

error = EACCES;
goto out;
}
if (wcont & (VPP_PROT(vp) & PROT_WRI TE)) {
w en += pgsz;
} else {
wcont = O;
ASSERT(rw == S_READ) ;
}
) }
ASSERT(rw == S_READ || w en == | pgeaddr - |pgaddr);
ASSERT(rw == S WRITE || W en <= | pgeaddr - |pgaddr);
}
/*
* Only build | arge page adjusted shadow list if we expect to insert
* it into pcache. For |arge enough pages it's a big overhead to
* create a shadow list of the entire |large page. But this overhead
* shoul d be anortized over repeated pcache hits on subsequent reuse
* of this shadow list (1Ointo any range within this shadow list wll
* find it in pcache since we |arge page align the request for pcache
* | ookups). pcache performance is inproved with bigger shadow |ists
* as it reduces the tinme to pcache the entire big segnment and reduces
* pcache chain length
*
/

if (seg_pinsert_check(seg, panp, paddr,
| pgeaddr - |pgaddr, pflags) == SEGP_SUCCESS) {
addr = | pgaddr;
len = | pgeaddr - | pgaddr;
use_pcache = 1;
} else {
use_pcache = 0;
/*

* Since this entry will not be inserted into the pcache, we
* will not do any adjustnents to the starting address or

* size of the nenory to be | ocked.

*/

adj ust pages = 0;

}
npages = btop(len);
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9103 ppl i st knem al | oc(sizeof (page_t *) * (npages + 1), KM SLEEP); 9169 error = fc_decode(error);
9104 pl = pp i st 9170 br eak;
9105 *ppp = ppli st + adj ust pages; 9171
9106 /* 9172 anon array enter (anp, anon_i ndex, &cookie);
9107 * |f use_pcache is 0 this shadow |ist is not |arge page adjusted. 9173 anl ock =
9108 * Record this info in the |ast entry of shadow array so that 9174 ap = anon_get_ptr(arrp >ahp, anon_i ndex);
9109 * L_PAGEUNLOCK can deternmine if it should |arge page adjust the 9175 if (ap == NULL || ap->an_refcnt = 1) {
9110 * address range to find the real range that was | ocked. 9176 error = EFAULT;
9111 */ 9177 br eak;
9112 pl [ npages] = use_pcache ? PCACHE_SHW.I ST : NOPCACHE_SHW.I ST; 9178 }
9179 }
9114 page = seg_page(seg, addr); 9180 swap_xl ate(ap, &p, &off);
9115 anon_i ndex = svd->anon_i ndex + page; 9181 pp = page_| ookup_nowai t (vp, off, SE_SHARED);
9182 if (pp == NULL) {
9117 anl ock = 0; 9183 error = EFAULT,;
9118 ANON_LOCK_ENTER( &anp- >a_rw ock, RW READER); 9184 br eak;
9119 ASSERT( anp- >a_szc >= seg->S_szC); 9185 }
9120 anpgcnt = page_get _pagecnt (anp->a_szc); 9186 1f (ap->an_pvp != NULL) {
9121 for (a = addr; a < addr + len; a += PAGESIZE, anon_i ndex++) { 9187 anon_swap_free(ap, pp);
9122 struct anon *ap; 9188 }
9123 struct vnode *vp; 9189 /*
9124 u_of fset_t off; 9190 * Unlock anon if this is the last slot in a |arge page.
9191 */
9126 /* 9192 if (P2PHASE(anon_i ndex, anpgcnt) == anpgcnt - 1) {
9127 * Lock and unl ock anon array only once per |arge page. 9193 ASSERT( anl ock) ;
9128 * anon_array_enter() |locks the root anon slot according to 9194 anon_array_ eX|t(&cooki e);
9129 * a_szc which can’t change while anon map is |ocked. W |ock 9195 anl ock = 0;
9130 * anon the first tine through this | oop and each time we 9196 }
9131 * reach anon index that corresponds to a root of a large 9197 *pplist++ = pp;
9132 * page. 9198 }
9133 */ 9199 if (anlock) { /* Ensure the |ock is dropped */
9134 if (a == addr || P2PHASE(anon_i ndex, anpgcnt) == 0) { 9200 anon_array_exit(&cookie);
9135 ASSERT( anl ock == 0); 9201 }
9136 anon array ent er(arrp| anon_i ndex, &cookie); 9202 ANON_LOCK_EXI T( &np->a_rw ock) ;
9137 anl ock = 1;
9138 } 9204 if (a >= addr + len)
9139 ap = anon_get _ptr(anp->ahp, anon_i ndex); 9205 at om c_add_l ong((ul ong_t *)&svd->softlockcnt, npages);
9206 if (panp !'= NULL) {
9141 /* 9207 ASSERT(svd- >t ype == MAP_SHARED) ;
9142 * W nust never use seg_pcache for COW pages 9208 atom c_add_| ong((ul ong_t *)&panp->a_softl ockcnt,
9143 * because we might end up with original page still 9209 npages) ;
9144 * |lying in seg_pcache even after private page is 9210 wen = len;
9145 * created. This leads to data corruption as 9211
9146 * aio_wite refers to the page still in cache 9212 if (sftlck_sbase)
9147 * while all other accesses refer to the private 9213 atom c_i nc_ul ong((ul ong_t *)&svd->softl ockcnt_sbase);
9148 * page. 9214 }
9149 */ 9215 if (sftlck_send) {
9150 if (ap == NULL || ap->an_refcnt != 1) { 9216 atom c_i nc_ul ong((ul ong_t *)&svd->softl ockcnt_send);
9151 struct vpage *vpage; 9217 }
9218 1f (use_pcache) {
9153 if (seg->s_szc) { 9219 (void) seg_pinsert(seg, panp, paddr, len, wWen, pl,
9154 error = EFAULT; 9220 rw, pflags, preclaimcallback);
9155 br eak; 9221 }
9156 } 9222 SEGVN_LOCK_EXI T(seg->s_as, &svd->| ock);
9157 if (svd->vpage != NULL) { 9223 TRACE -~ 2( TR_FAC_PHYSI O, " TR_PHYS| O_SEGVN_FI LL_END,
9158 vpage = &svd->vpage[ seg_page(seg, a)l; 9224 "segvn_pagel ock: cache fill seg % addr %", seg, addr);
9159 } else { 9225 return (0);
9160 vpage = NULL; 9226 }
9161 }
9162 ASSERT( anl ock) ; 9228 pplist = pl;
9163 anon_array_exli t (&cookie); 9229 np = ((uintptr_t)(a - addr)) >> PAGESH FT;
9164 anl ock = 0; 9230 while (np > (uint_t)0) {
9165 pp = NULL; 9231 ASSERT( PAGE LOCKED( pplist));
9166 error = segvn_faul t page(seg->s_as->a_hat, seg, a, O, 9232 page_unl ock(*pplist);
9167 vpage, &p, 0, F INVAL, rw, 1); 9233 np--;
9168 if (error) { 9234 ppli st ++;
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9235 } 9301 Wmle(np>(U|nt t)O) {
9236 kmem free(pl, sizeof (page_t *) * (npages + 1)); 9302 (rw == S WRI TE)
9237 out: 9303 hat _setref mod(*pplist);
9238 SEG\/N LCCK EXI T(seg->s_as, &svd->l ock); 9304 } else {
9239 *ppp = NULL; 9305 hat _setref (*pplist);
9240 TRACE_2( TR_FAC_PHYSI O, TR _PHYSI O_SEGVN_M SS_END, 9306 }
9241 "segvn_pagel ock: cache niss seg % addr %", seg, addr); 9307 page_unl ock(*pplist);
9242 return (error); 9308 np--;
9243 } 9309 ppli st ++;
9310 }
9245 [ *
9246 */purge any cached pages in the I/ O page cache 9312 kmem free(pl, sizeof (page_t *) * (npages + 1));
9247 *
9248 static void 9314 /*
9249 segvn_purge(struct seg *seg) 9315 * |If we are pcache async thread we don’t hold AS | ock. This neans if
9250 { 9316 * softlockecnt drops to O after the decrenent bel ow address space may
9251 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a; 9317 * get freed. W can't allowit since after softlock derenent to 0 we
9318 * still need to access as structure for possible wakeup of unmap
9253 /* 9319 * waiters. To prevent the di sappearance of as we take this segnent
9254 * pcache is only used by pure anon segnents. 9320 * segfree_syncntx. segvn_free() also takes this nmutex as a barrier to
9255 */ 9321 * make sure this routine conpletes before segnent is freed.
9256 if (svd->anmp == NULL || svd->vp != NULL) { 9322 *
9257 return; 9323 * The second conplication we have to deal with in async case is a
9258 } 9324 * possibility of mssed wake up of unmap wait thread. When we don’t
9325 * hold as lock here we may take a_contents |ock before unnmap wait
9260 /* 9326 * thread that was first to see softlockcnt was still not 0. As a
9261 * For MAP_SHARED segnents non O segnent’s softlockcnt neans 9327 * result we'll fail to wake up an unmap wait thread. To avoid this
9262 * active 10is still in progress via this segnment. So we only 9328 * race we set nounmapwait flag in as structure if we drop softl ockcnt
9263 * purge MAP_SHARED segnents when their softlockecnt is 0. 9329 * to 0 when we were called by pcache async thread. unmapwait thread
9264 */ 9330 * will not block if this flag is set.
9265 if (svd->type == MAP_PRI VATE) { 9331 */
9266 if (svd->softlockent) { 9332 if (async) {
9267 seg_ppurge(seg, NULL, 0); 9333 mut ex_ent er (&svd- >segfree_syncnt x) ;
9268 } 9334 }
9269 } else if (svd->softlockcnt == 0 && svd->anp->a_softlockecnt !'= 0) {
9270 seg_ppurge(seg, svd->anp, 0); 9336 if (latom c_add_|l ong_nv((ulong_t *)&svd->softlockcnt, -npages)) {
9271 } 9337 if (async || AS_I SUNVAPWAI T(seg- >s_as))
9272 } 9338 nut ex_ent er (&seg- >s_as- >a_contents);
9339 if (async) {
9274 | * 9340 AS_SETNOUNVAPVWAI T(seg- >s_as) ;
9275 * If async argunent is not O we are called from pcache async thread and don’t 9341 }
9276 * hold AS | ock. 9342 if (AS_I SUNVAPWAI T(seg->s_as)) {
9277 */ 9343 AS_CLRUNVAPWAI T(seg->s_as);
9344 cv_broadcast (&seg->s_as->a_cv);
9279 /* ARGSUSED*/ 9345
9280 static int 9346 nut ex_exi t (&seg->s_as->a_contents);
9281 segvn_reclaim(void *ptag, caddr_t addr, size_t len, struct page **pplist, 9347 }
9282 enum seg_rw rw, int async) 9348 }
9283 {
9284 struct seg *seg = (struct seg *)ptag; 9350 if (async) {
9285 struct segvn_data *svd = (struct segvn_data *)seg->s_dat a; 9351 mut ex_exi t (&svd- >segfree_syncntx);
9286 pgcnt _t np, npages; 9352 }
9287 struct page **pl; 9353 return (0);
9354 }
9289 npages = np = btop(len);
9290 ASSERT( npages) ; 9356 /* ARGSUSED*/
9357 static int
9292 ASSERT(svd->vp == NULL && svd->anp != NULL); 9358 shanp_reclain(void *ptag, caddr_t addr, size_t |len, struct page **pplist,
9293 ASSERT(svd- >sof t| ockcnt >= npages); 9359 enum seg_rw rw, int async)
9294 ASSERT(async || AS_LOCK HELD(seg->s_as, &seg->s_as->a_l ock)); 9360 {
9361 anp_t *anp = (anp_t *)ptag;
9296 pl = pplist; 9362 pgcnt _t np, npages;
9363 struct page **pl;
9298 ASSERT(pl [np] == NOPCACHE_SHWLI ST || pl[np] == PCACHE_SHW.I ST);
9299 ASSERT(!async || pl[np] == PCACHE_SHW.I ST) ; 9365 npages = np = btop(len);
9366 ASSERT( npages) ;
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9367 ASSERT(anmp- >a_sof t| ockcnt >= npages); 9433 anon_i ndex = svd->anon_i ndex +
9434 seg_page(seg, addr);
9369 pl = pplist; 9435 }
9436 SEGVN_LOCK_EXI T(seg- >s_as, &svd- >l ock);
9371 ASSERT(pl [np] == NOPCACHE_SHWLI ST || pl[np] == PCACHE_SHW.I ST);
9372 ASSERT(!async || pl[np] == PCACHE_SHW.I ST); 9438 ASSERT(anp != NULL);
9374 while (np > (uint t)O) { 9440 ANON_LOCK_ENTER( &np- >a_rw ock, RW READER);
9375 if (rw==SWITE) { 9441 anon_array_enter(anmp, anon_i ndex &cooki e) ;
9376 hat _set r ef mod(*pplist); 9442 ap = anon_get _ptr (anp->ahp, anon_i ndex) ;
9377 } else { 9443 if (ap == NULL) {
9378 hat _setref (*pplist); 9444 page_t *pp;
9379 }
9380 page_unl ock(*pplist); 9446 pp = anon_zero(seg, addr, &ap, svd->cred);
9381 np--; 9447 if (pp == NULL) {
9382 ppl i st ++; 9448 anon_array_exit(&cookie);
9383 } 9449 ANON_LOCK_EXI T( &anp- >a_ rw ock) ;
9450 return (ENOVEM) ;
9385 kmem free(pl, sizeof (page_t *) * (npages + 1)); 9451 }
9452 ASSERT(anon get _ptr(anp->ahp, anon_i ndex)
9387 /* 9453 NULL
9388 * | f sonebody sleeps in anonmap_ purge() wake themup if a_softl ockcnt 9454 (voi d) anon_set _ptr (anp->ahp, anon_i ndex,
9389 * drops to 0. anon map can’'t be freed until a_softlockcnt drops to O 9455 ap, ANON_SLEEP);
9390 * and anonnmap_purge() acquires a_purgent x. 9456 page_unl ock(pp);
9391 */ 9457 }
9392 mut ex_ent er ( &np- >a_pur gent x) ;
9393 if (!atomc_add_| ong_nv((ulong_t *)&anp->a_softlockcnt, -npages) && 9459 anon_array_exit ( Okl e);
9394 anp->a_purgewai t) { 9460 ANON_LOCK_EXI T( &anp- >a_ rw ock) ;
9395 anp->a_purgewait = 0;
9396 cv_br oadcast ( &np- >a_pur gecv) ; 9462 nmem dp->val [0] = (uintptr_t)ap;
9397 } 9463 mem dp->val [1] = (uintptr_t)addr & PAGEOCFFSET,;
9398 mut ex_exi t (&anp- >a_pur gent x) ; 9464 return (0);
9399 return (0); 9465 }
9400 } 9466
9467 return (EINVAL);
9402 /* 9468 }
9403 * get a menory ID for an addr in a given segnent
9404 * 9470 static int
9405 * XXX only creates PAGESIZE pages if anon slots are not initialized. 9471 sameprot(struct seg *seg, caddr_t a, size_t |en)
9406 * At fault tine they will be relocated into |arger pages. 9472 {
9407 */ 9473 struct segvn_data *svd = (struct segvn_data *)seg->s_data;
9408 static int 9474 struct vpage *vpage;
9409 segvn_get nemi d(struct seg *seg, caddr_t addr, mem d_t *meni dp) 9475 spgcent _t pages = btop(len);
9410 { 9476 uint_t prot;
9411 struct segvn_data *svd = (struct segvn_data *)seg->s_data;
9412 struct anon *ap = NULL; 9478 if (svd->pageprot == 0)
9413 ul ong_t anon_i ndex; 9479 return (1);
9414 struct anon_map *anp;
9415 anon_sync_obj _t cooki e; 9481 ASSERT(svd- >vpage != NULL);
9417 if (svd->type == MAP_PR VATE) { 9483 vpage = &svd->vpage[ seg_page(seg, a)];
9418 mem dp->val [0] = (uintptr_t)seg->s_as; 9484 prot = VPP_PROT(vpage);
9419 mem dp->val [1] = (uintptr_t)addr; 9485 vpage++;
9420 return (0); 9486 pages- - ;
9421 } 9487 whil e (pages—— > 0) {
9488 if (prot !'= VPP_PROT(vpage))
9423 if (svd->type == MAP_SHARED) ({ 9489 return (0);
9424 if (svd->vp) { 9490 vpage++;
9425 mem dp->val [0] = (uintptr_t)svd->vp; 9491 }
9426 mem dp->val [1] = (u_l ongl ong_t)svd->of fset + 9492 return (1);
9427 (uintptr_t)(addr - seg->s_base); 9493 }
9428 return (0);
9429 } else { 9495 /*
9496 * Cet nenory allocation policy info for specified address in given segnent
9431 SEGVN LOCK_ENTER(seg->s_as, &svd->l ock, RW READER); 9497 */

9432 if ((amp = svd->anp) != NULL) { 9498 static lgrp_nmempolicy_info_t *
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9499 segvn_get policy(struct seg *seg, caddr_t addr) 9565 struct vattr va;
9500 { 9566 proc_t *p = seg->s_as->a_proc;
9501 struct anon_map *anp; 9567 lgrp_id_t lgrp_id;
9502 ul ong_t anon_i ndex; 9568 lgrp_id_t olid;
9503 lgrp_mempolicy_info_t *policy_info; 9569 int first;
9504 struct segvn_data *svn_dat a; 9570 struct anon_nap *anp;
9505 u_of fset _t vn_of f;
9506 vnode_t *vp; 9572 ASSERT( AS_LOCK_HELD(seg- >s_as, &seg->s_as->a_| ock));
9573 ASSERT( SEGVN_WRI TE_HELD( seg- >s_as, &svd->l ock));
9508 ASSERT(seg != NULL); 9574 ASSERT(p != NULL);
9575 ASSERT(svd->tr_state == SEGVN. TR INT);
9510 svn_data = (struct segvn_data *)seg->s_data; 9576 ASSERT(! HAT | S REG ON_COOKI E_VALI D( svd- >r cooki e) ) ;
9511 if (svn_data == NULL) 9577 ASSERT(svd->f |l ags & MAP_TEXT);
9512 return (NULL); 9578 ASSERT( svd- >t ype == MAP_PRI VATE);
9579 ASSERT(vp != NULL && svd->amp == NULL);
9514 /* 9580 ASSERT( ! svd- >pageprot && ! (svd->prot & PROT_WRI TE));
9515 * Get policy info for private or shared menory 9581 ASSERT(! (svd->fl ags & MAP_NORESERVE) && svd->swesv == 0);
9516 */ 9582 ASSERT(seg->s_as ! = &kas);
9517 if (svn_data->type != MAP_SHARED) ({ 9583 ASSERT(of f < eoff);
9518 if (svn_data->tr_state != SEGUN. TR ON) { 9584 ASSERT(svntr_hashtab != NULL);
9519 policy_info = &vn_data->policy_info;
9520 } else { 9586 /*
9521 policy_info = &vn_data->tr_policy_info; 9587 * |'f nuna optim zations are no |onger desired bail out.
9522 ASSERT( pol i cy_i nfo->mem policy == 9588 */
9523 LGRP_MEM _POLI CY_NEXT_SEG) ; 9589 if (!lgrp_optimzations()) {
9524 } 9590 svd->tr_state = SEGYN_TR OFF;
9525 } else { 9591 return;
9526 anp = svn_dat a- >anp; 9592 }
9527 anon_i ndex = svn_dat a->anon_i ndex + seg_page(seg, addr);
9528 vp = svn_dat a- >vp; 9594 /*
9529 vn_of f = svn_data->of fset + (uintptr_t)(addr - seg->s_base); 9595 * Avoid creating anon maps with size bigger than the file size.
9530 policy_info = |l grp_shmpolicy_get(anp, anon_index, vp, vn_off); 9596 * | f VOP_GETATTR() call fails bail out.
9531 } 9597 */
9598 va.va_mask = AT_SIZE | AT_MIIME | AT_CTI ME;
9533 return (policy_info); 9599 if (VOP_GETATTR(vp, &va 0, svd->cred, NULL) !'= 0) {
9534 } 9600 svd->tr_state = SEGVN TR_OFF;
9601 SEGVN_TR_ADDSTAT( gaerr) ;
9536 /* ARGSUSED*/ 9602 return;
9537 static int 9603 }
9538 segvn_capabl e(struct seg *seg, segcapability_ t capability) 9604 if (btopr(va.va_size) < btopr(eoff)) {
9539 { 9605 svd->tr_state = SEGYN_TR _OFF;
9540 return (0); 9606 SEGVN_TR_ADDSTAT( over nap) ;
9541 } 9607 return;
9608 1
9543 [ *
9544 * Bind text vnode segnment to an anp. If we bind successfully mappings will be 9610 /*
9545 * established to per vnode mapping per |group anp pages instead of to vnode 9611 * WMEXEC may not be set yet if exec() prefaults text segnent. Set
9546 * pages. There’'s one anp per vnode text mapping per |group. Many processes 9612 * this flag now before vn_is_mapped(V_WRI TE) so that MAP_SHARED
9547 * may share the sane text replication anp. If a suitable anp doesn’t already 9613 * mappi ng that checks if trcache for this vnode needs to be
9548 * exist in svntr hash table create a new one. W nay fail to bind to anp if 9614 * invalidated can't mss us.
9549 * segnent is not eligible for text replication. Code below first checks for 9615 */
9550 * these conditions. If binding is successful segnent tr_state is set to on 9616 if (!(vp->v_flag & WMEXEQ)) {
9551 * and svd->anp points to the anp to use. Otherwise tr_state is set to off and 9617 mut ex_ent er (& p->v_| ock);
9552 * svd->anp remains as NULL. 9618 vp->v_flag |=
9553 */ 9619 mut ex_exi t (&p->v Iock)
9554 static void 9620 }
9555 segvn_textrepl (struct seg *seg) 9621 mut ex_ent er (&vntr_hasht ab[ hash] . tr_I ock);
9556 { 9622 /*
9557 struct segvn_data *svd = (struct segvn_data *)seg->s_data; 9623 * Bail out if potentially MAP_SHARED writabl e mappings exist to this
9558 vnode_t *vp = svd->vp; 9624 * vnode. We don’t want to use old file contents from existing
9559 u_of fset _t of f = svd->of f set; 9625 * replicas if this mapping was established after the original file
9560 size_t size = seg->s_si ze; 9626 * was changed.
9561 u_of fset _t eof f = of f + size; 9627 @]
9562 uint_t szc = seg- >S_SzC; 9628 f (vn_i s_mapped(vp, V_WRITE)) {
9563 ul ong_t hash SVNTR_ HASH | FUNC(vp) ; 9629 mut ex_exi t (&vntr_hasht ab[ hash].tr_I ock);
9564 svntr_t *svntrp, 9630 svd->tr_state = SEGVN TR _OFF;
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9631
9632
9633
9634
9635
9636
9637
9638
9639

9641
9642
9643
9644
9645
9646
9647
9648
9649
9650
9651
9652
9653
9654
9655
9656
9657
9658
9659
9660
9661
9662
9663
9664
9665
9666
9667
9668
9669
9670
9671
9672
9673
9674
9675
9676
9677
9678
9679
9680
9681
9682
9683
9684
9685
9686
9687
9688
9689
9690
9691
9692
9693
9694
9695
9696

SEGVN_TR_ADDSTAT(wr cnt) ;
return;

svntrp = svntr_hashtab[ hash].tr_head;
for (; svntrp !'= NULL; svntrp = svntrp >tr_next) {
ASSERT(svntrp->tr_refcnt != 0);
if (svntrp->tr_vp != vp) {
conti nue;

*
* Bail out if the file or its attributes were changed after
* this replication entry was created since we need to use the
* latest file contents. Note that ntine test alone is not
* sufficient because a user can explicitly change ntinme via
* utimes(2) interfaces back to the old value after nodifiying
* the file contents. To detect this case we al so have to test
* ctime which anong ot her things records the time of the |ast
* mime change by utines(2). ctinme is not changed when the file
* is only read or executed so we expect that typically existing
* replication anp’s can be used nobst of the tine.
*
/
f

(!svntrp->tr_valid ||
svntrp->tr_ntinme.tv_sec != va.va_ntine.tv_sec ||
svntrp->tr_ntinme.tv_nsec != va.va_ntine.tv_nsec ||

svntrp->tr_ctinme.tv_sec != va.va_ctine.tv_sec ||
svntrp->tr_ctinme.tv_nsec != va.va_ctine.tv_nsec) {

nmut ex exn(&svntr hasht ab[ hash] . tr_I ock);
svd->tr_state = SEGYN_ TR _OFF;
SEGVN_TR_ADDSTAT(stal e) ;

return;
}
/*
* if off, eoff and szc match current segnent we found the
* existing entry we can use.
*/
if (svntrp->tr_off == off && svntrp->tr_eoff == eoff &&
svntrp->tr_szc == szc)
break;
}
/

*

* Don't create different but overlapping in file offsets

* entries to avoid replication of the sane file pages nore
* than once per |group.

*

if ((off >= svntrp->tr_off && off < svntrp->tr_eoff) ||
(eoff > svntrp->tr_off && eoff <= svntrp->tr_eoff)) {
mut ex_exi t ( &svnt r_hasht ab[ hash] . tr_l ock);
svd->tr_state = SEGVN_TR OFF;
SEGVN_TR_ADDSTAT( over T ap) ;
return;
}
}
/*
* |f we didn't find existing entry create a new one.
*
/
if (svntrp == NULL) {
svntrp = knem cache_al | oc(svntr_cache, KM NOSLEEP);
if (svntrp == NULL)
mut ex_exi t ( &svnt r_hasht ab[ hash] . tr_| ock);
svd->tr_state = SEGVN TR OFF;
SEGVN_TR_ADDSTAT( noknen) ;
return;

#i f def DEBUG
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9697 lgrp_id_t i;

9698 for (i = 0; i < NLGRPS_MAX; i++) {

9699 ASSERT(svntrp->tr_anp[i] == NULL);

9700 }

9701

9702 #endif /* DEBUG */

9703 svntrp->tr_vp = vp;

9704 svntrp->tr_off = off

9705 svntrp->tr_eoff = eoff;

9706 svntrp->tr_szc = szc;

9707 svntrp->tr_valid = 1;

9708 svntrp->tr_ntine = va.va_ntine;

9709 svntrp->tr_ctinme = va.va_cti nme;

9710 svntrp->tr_refcnt = O;

9711 svntrp->tr_next = svntr_hashtab[ hash].tr_head;

9712 svntr_hasht ab[ hash].tr_head = svntrp;

9713 }

9714 first = 1;

9715 agai n:

9716 /*

9717 * W& want to pick a replica with pages on main thread's (t_tid = 1,
9718 * aka T1) Igrp. Currently text replication is only optimzed for
9719 * workl oads that either have all threads of a process on the sane
9720 * | grp or execute their large text primarily on main thread.

9721 */

9722 lgrp_id = p->p_t1_|grpid;

9723 if (lgrp_id == LGRP_NONE) {

9724 4

9725 * In case exec() prefaults text on non main thread use
9726 * current thread Igrpid. It will become main thread anyway
9727 * soon.

9728 */

9729 lgrp_id = I grp_home_id(curthread);

9730 }

9731 /*

9732 * Set p_tr_lgrpid to Igrpid if it hasn't been set yet. Oherw se
9733 * just set it to NLGRPS MAX if it’'s different fromcurrent process T1
9734 * hone Igrp p_tr_lgrpid is used to detect if process uses text
9735 * replication and T1 new home is different fromlgrp used for text
9736 * replication. Wien this happens asyncronous segvn thread rechecks if
9737 * segnments shoul d change I grps used for text replication. If we fail
9738 * to set p_tr_lgrpid wth atomc_cas_32 then set it to NLGRPS_MAX
9739 * without cas if 1t’s not already NLGRPS_MAX and not equal |grp_id
9740 * we want to use. W don't need to use cas in this case because
9741 * another thread that races in between our non atonic check and set
9742 */may only change p_tr_lgrpid to NLGRPS_MAX at this point.

9743 *

9744 ASSERT(lgrp_id != LGRP_NONE & I grp_id < NLGRPS_MAX) ;

9745 olid = p->p_tr_lgrpid;

9746 if (lgrp_id !=olid & olid != NLGRPS_MAX)

9747 lgrp_id_t nlid = (olid == LGRP_NONE) ? lgrp_id : NLGRPS_MAX;
9748 if (atomc_cas_32((ui nt32 't *)&->p_tr_lgrpid, olid, nlid) !=
9749 olid) {

9750 olid = p->p_tr_|grpid;

9751 ASSERT(olid != LGRP_NONE);

9752 if(olid':lgrp_d&&olld':NLGQPSIW-\X){

9753 p->p_tr_lgrpid = NLGRPS_MAX;

9754 }

9755 }

9756 ASSERT(p->p_tr_lgrpid != LGRP_NONE) ;

9757 menbar _pr oducer () ;

9758 /*

9759 * | grp_nmove_thread() won't schedul e async recheck after
9760 * p->p_tl_lgrpid update unless p->p_tr_lgrpid is not

9761 * LGRP_NONE. Recheck p_t1_lgrpid once now that p->p_tr_lgrpid
9762 * is not LGRP_NONE.
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9763
9764
9765
9766
9767
9768
9769
9770
9771
9772
9773
9774
9775
9776
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9778
9779
9780
9781
9782
9783
9784
9785
9786
9787
9788
9789
9790
9791
9792
9793
9794
9795
9796
9797
9798
9799
9800
9801
9802
9803
9804
9805
9806
9807
9808
9809
9810
9811
9812
9813

9814 fail:

9815
9816
9817
9818
9819
9820
9821
9822
9823
9824
9825
9826
9827
9828 }

*
/
if (first & p->p_t1l_lgrpid != LGRP_NONE &&
p->p_tl_lgrpid !'=1lgrp_id) {
first = 0;
got o again;
}
}
/*
* |f no anp was created yet for Igrp_id create a new one as |ong as
* we have enough nenory to afford it.
*/
if ((anp = svntrp->tr_anp[lgrp_id]) == NULL)
size_t trmem = atom c_add Iong nv(&segvn_textrepl _bytes, size);
if (trmem > segvn_textrepl _max_bytes) {
SEGVN_TR_ADDSTAT( nor nen) ;
goto fail;

1f (anon_try_resv_zone(size, NULL) == 0) {
SEGVN_TR_ADDSTAT( noanon) ;
goto fail;

anp = anonmap_al | oc(size, size, ANON_NOSLEEP);
if (amp == NULL) {
anon_unresv_zone(si ze, NULL);
SEGVN_TR_ADDSTAT( nokmer'r)
goto fairl;

}

ASSERT( anp->refcnt == 1);

anp- >a_szc = szc;
svntrp->tr_anp[lgrp_id] = anp;
SEGVN_TR_ADDSTAT( newanp) ;

svntrp->tr_refcnt ++;

ASSERT(svd->svn_trnext == NULL);

ASSERT(svd->svn_trprev == NULL);

svd->svn_trnext = svntrp->tr_svnhead,

svd->svn_trprev = NULL;

if (svntrp->tr_svnhead != NULL) {
svntrp->tr_svnhead->svn_trprev = svd;

svntrp->tr_svnhead = svd;
ASSERT(anp- >a_szc == szc && anp->size == size && anp->swresv == sjze);
ASSERT(ar’rp >refcnt >= 1);
svd->anmp =

svd- >anon |ndex = 0;
svd->tr_pol i cy_i nfo. mem policy

LGRP_MEM POLI CY_NEXT_SEG
svd->tr_policy_info.memlgrpid
svd->tr_state = SEGVN TR O\

I grp_id;

mut ex_exi t (&vnt r _hasht ab[ hash] . tr_l ock);
SEGVN_TR_ADDSTAT(repl ) ;
return;

ASSERT(segvn_t extrepl _bytes >= size);
atomi c_add_| ong(&segvn_textrepl _bytes, -size);
ASSERT(svntrp !'= NULL);
ASSERT(svntrp->tr_anp[ i grp_id] == NULL);
if (svntrp->tr_refcnt == 0) {
ASSERT(svntrp == svntr_hasht ab[hash] tr_head);
svntr_hasht ab[ hash].tr_head = svntrp->tr_next;
mut ex_exi t (&vntr_hasht ab[ hash] . tr_| ock);
kmem cache_free(svntr_cache, svntrp);
} else {
mut ex_exi t (&vntr_hasht ab[ hash].tr_I ock);

}
svd->tr_state = SEGYN TR _OFF;
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9830 /*
9831 *
9832 *
9833 *
9834 *
9835 *
9836 *

9837 */

150

Convert seg back to regul ar vnode mapping seg by unbinding it fromits text
replication anp. This routine is nost typically called when segnment is
unmapped but can al so be called when segnent no | onger qualifies for text
replication (e.g. due to protection changes). |If unload_unmap is set use
HAT_UNLOAD_UNVAP flag in hat_unload_call back(). If we are the last user of
svntr free all its anon maps and renove it fromthe hash table.

9838 static void
9839 segvn_textunrepl (struct seg *seg, int unload_unmap)

9840 {
9841
9842
9843
9844
9845
9846
9847
9848
9849
9850
9851

9853
9854
9855
9856
9857
9858
9859
9860
9861
9862

9864
9865
9866
9867
9868
9869
9870
9871
9872
9873
9874
9875
9876
9877
9878
9879
9880
9881
9882
9883
9884
9885
9886
9887
9888
9889
9890
9891
9892
9893
9894

struct segvn_data *svd = (struct segvn_data *)seg->s_data;

vnode_t *vp = svd->vp;

u_of fset _t of f = svd->of f set;
size_t size = seg->s_si ze;
u_of fset_t eof f = of f + size;

uint_t SzC = seg->S_Szc;

ul ong_t hash = SVNTR_ HASH | FUNC(vp) ;

svntr_t *svntrp,

svntr_t **prv_svntrp;

lgrp_id_t lgrp_id = svd->tr_policy_info.mem.|grpid;
lgrp_id_t i

ASSERT( AS_LOCK_HELD(seg- >s_as, &seg->s_as->a_| ock));

ASSERT(AS_WRI TE_HELD( seg- >s_as, &seg->s_as->a_| ock) ||
SEGVN_VWRI TE_HELD( seg- >s_as, &svd- >l ock));

ASSERT(svd->tr_state == SEGVN_ R 2 ON) ;

ASSERT( ! HAT_| S_REG O\l CCX.'KI E VALI D(svd >r cooki e));

ASSERT(svd->anp != NULL);

ASSERT( svd- >anp->refcnt >= 1);

ASSERT( svd- >anon_i ndex == 0);

ASSERT(l grp_id !'= LGRP_ NCNE 3& Igrp_id < NLGRPS_MAX);

ASSERT(svntr_hashtab !'= NULL);

mut ex_ent er (&vntr_hasht ab[ hash] . tr_I ock);
prv_svntrp = &svntr_hashtab[ hash].tr_head;

for (; (svntrp = *prv_svntrp) != NULL; prv_svntrp = &vntrp->tr_next) {
ASSERT(svntrp->tr_refcnt != 0);
if (svntrp->tr_vp == vp && svntrp->tr_off == off &&
svnt Lp- >}<r_eoff == eof f && svntrp->tr_szc == szc) {
r eak;

}

}
if (svntrp == NULL)

pani c("segvn_textunrepl: svntr record not found");
if (svntrp->tr_anp[lgrp_id] != svd->anp) {

pani c("segvn_textunrepl: anp m snatch");

}

svd->tr_st ate = SEGVN_TR_O:F;

svd->anp =

if (svd- >svn trprev == NULL) {
ASSERT(svntrp->tr_svnhead == svd);
svntrp->tr_svnhead = svd->svn_trnext;
if (svntrp->tr_svnhead != NULL)

svntrp->tr_svnhead->svn_trprev = NULL;

svd->svn_trnext = NULL;
} else {
svd- >svn_trprev->svn_trnext = svd->svn_trnext
if (svd->svn_trnext !'= NULL) {
svd- >svn_trnext->svn_trprev = svd->svn_trprev;
svd- >svn_trnext = NULL;

svd->svn_trprev = NULL;
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9895 } 9961 kmut ex_t cpr_| ock; /* just for CPR stuff */
9896 if (--svntrp->tr_refcnt) {
9897 mut ex_exi t (&vntr_hasht ab[ hash] . tr_I ock); 9963 mut ex_i ni t (&pr_l ock, NULL, MJTEX_DEFAULT, NULL);
9898 goto done;
9899 } 9965 CALLB_CPR_I NI T( &cpr _| |nfo &cpr _Il ock,
9900 *prv_svntrp = svntrp->tr_next; 9966 cal | b_generic_cpr, "segvn_async");
9901 mut ex_exi t (&vntr_hasht ab[ hash] . tr_I ock);
9902 for (i = 0; i < NLGRPS_MAX; i++) { 9968 if (segvn_update_textrepl_interval == 0) {
9903 struct anon_map *anp = svntrp->tr_anp[i]; 9969 segvn_update_textrepl _interval = segvn_update_tr_tine * hz;
9904 if (amp == NULL) { 9970 } else {
9905 conti nue; 9971 segvn_update_textrepl _interval *= hz;
9906 } 9972 }
9907 ASSERT( amp->refcnt == 1); 9973 (void) tineout(segvn_trupdate_wakeup, NULL,
9908 ASSERT( anp- >swr esv == si ze); 9974 segvn_update_textrepl _interval);
9909 ASSERT( anp- >si ze == si ze);
9910 ASSERT( anp->a_szc == szc); 9976 for (;;) {
9911 if (amp->a_szc !'= 0) { 9977 mut ex_ent er (&cpr _| ock);
9912 anon_free_pages(anp->ahp, 0, size, szc); 9978 CALLB_CPR_SAFE_BEGQ N( &cpr _i nf o) ;
9913 } else { 9979 mut ex_exi t (&pr_l ock);
9914 anon_free(anp->ahp, 0, size); 9980 sema_p(&segvn_trasync_sen);
9915 } 9981 mut ex_ent er (&cpr _| ock);
9916 svntrp->tr_anp[i] = NULL; 9982 CALLB_CPR_SAFE_END( &cpr _i nfo, &cpr_I ock);
9917 ASSERT(segvn_t extrepl _bytes >= size); 9983 mut ex_exi t (&pr _| ock) ;
9918 at om c_add_| ong(&segvn_textrepl _bytes, -size); 9984 segvn_trupdate();
9919 anon_unr esv_zone(anp- >sw esv, NULL); 9985 }
9920 anp->refcnt = 0; 9986 }
9921 anonmap_free(anp);
9922 } 9988 static uint64_t segvn_lgrp_trthr_m grs_snpsht = 0;
9923 kmem cache_free(svntr_cache, svntrp);
9924 done: 9990 static void
9925 hat _unl oad_cal | back(seg->s_as->a_hat, seg->s_base, size, 9991 segvn_trupdat e_wakeup(void *dummy)
9926 unl oad_unmap ? HAT_UNLOAD UNVAP : 0, NULL); 9992 {
9927 } 9993 uint64_t cur_lgrp_trthr_mgrs = lgrp_get_trthr_migrations();
9929 /* 9995 if (cur_lgrp_trthr_mgrs != segvn_lgrp_trthr_mgrs_snpsht) {
9930 * This is called when a MAP_SHARED witable mapping is created to a vnode 9996 segvn_l grp_trthr_m grs_snpsht = cur_lgrp_trthr_mgrs;
9931 * that is currently used for execution (VMEXEC flag is set). In this case we 9997 sema_v(&segvn_trasync_sen);
9932 * need to prevent further use of existing replicas. 9998 }
9933 */
9934 static void 10000 if (!segvn_disable_textrepl _update &&
9935 segvn_inval _trcache(vnode_t *vp) 10001 segvn_update_textrepl _interval != 0)
9936 { 10002 (voi d) tinmeout(segvn_trupdate_wakeup, dunmy,
9937 ul ong_t hash = SVNTR_HASH FUNC(vp) ; 10003 segvn_update_textrepl _interval);
9938 svntr_t *svntrp; 10004 }
10005 }
9940 ASSERT(vp->v_flag & WMEXEC);
10007 static void
9942 if (svntr_hashtab == NULL) { 10008 segvn_trupdat e(voi d)
9943 return; 10009 {
9944 } 10010 ul ong_t hash;
10011 svntr_t *svntrp;
9946 mut ex_ent er (&svntr_hashtab[ hash].tr_I ock); 10012 segvn_dat a_t *svd;
9947 svntrp = svntr_hashtab[ hash].tr_head;
9948 for (; svntrp T= NULL; svntrp = svntrp->tr_next) { 10014 ASSERT(svntr_hashtab != NULL);
9949 ASSERT( svntr p- >t r_r ef cnt !'= 0);
9950 if (svntrp->tr_vp == vp && svntrp->tr_valid) { 10016 for (hash = 0; hash < svntr_hashtab_sz; hash++) {
9951 svntrp->tr_valid = O; 10017 mut ex_ent er (&vntr_hasht ab[ hash] tr_lock);
9952 } 10018 svntrp = svntr_hasht ab[ hash].tr_head;
9953 } 10019 for (; svntrp T= NULL; svntrp = svntrp->tr_next) {
9954 mut ex_exi t (&svntr_hasht ab[ hash] . tr_| ock); 10020 ASSERT(svntrp->tr_refcnt !'= 0);
9955 } 10021 svd = svntrp->tr_svnhead;
10022 for (; svd !'= NULL; svd = svd->svn_trnext) {
9957 static void 10023 segvn_t rupdat e_seg(svd->seg, svd, svntrp,
9958 segvn_trasync_t hread(voi d) 10024 hash) ;
9959 { 10025 }

9960 callb_cpr_t cpr_info; 10026 }
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10027
10028
10029

10031
10032
10033
10034
10035
10036
10037
10038
10039
10040
10041

10043
10044
10045
10046
10047
10048
10049
10050
10051
10052
10053
10054
10055
10056
10057
10058
10059

10061
10062
10063
10064
10065
10066
10067
10068
10069
10070
10071
10072
10073

10075
10076
10077
10078
10079
10080
10081
10082
10083
10084
10085
10086
10087
10088
10089
10090
10091
10092

nmut ex_exi t (&svntr_hasht ab[ hash].tr_I ock);

static void
segvn_trupdat e_seg(struct seg *seg,

segvn_data_t *svd,
svntr_t *svntrp
ul ong_t hash)

proc_t *p;
lgrp_id_t I grp_id;
struct as *as;
size_t si ze;
struct anon_map *anp;

ASSERT(svd->vp != NULL);

ASSERT( svd->vp == svntrp->tr_vp);

ASSERT( svd- >of f set == svntrp->tr_off);

ASSERT( svd- >of f set + seg->s_size == svntrp->tr_eoff);
ASSERT(seg != NULL);

ASSERT( svd- >seg == se g);

ASSERT( seg- >s data == (v0| d *)svd);
ASSERT(seg->s_szc == svntrp >tr szc)
ASSERT(svd->tr_state == SEGVN_ TR ON);

ASSERT(! HAT_| S_REG ON_COOKI E_VALI D(svd >rcooki e));
ASSERT( svd->anp != NULL)

ASSERT(svd->tr_policy_i nfo. mem 1 policy == LGRP_MEM PQOLI CY_NEXT_SEG) ;

ASSERT(svd->tr_policy_info.mem| grpid '— LGRP_NONE) ;
ASSERT(svd->tr_pol i cy_i nfo. mem | grpi d < NLGRPS_MAX) ;

ASSERT(svntrp->tr_anp[svd->tr_policy_info.nemTgrpi d] == svd- >anp);

ASSERT(svntrp->tr_refcnt != 0);
ASSERT( nut ex_owned( &vnt r hashtab[hash] tr_lock));

as = seg->s_as;
ASSERT( as |= NULL && as != &kas) ;
p = as->a_proc;
ASSERT(p != NULL);
ASSERT(p->p_tr_lgrpid != LGRP_NONE) ;
lgrp_id = p- >p t1_|grpid;
if (Igrp id == LGRP_NONE) {
return;

}

ASSERT(I grp_id < NLGRPS_

if (svd->tr_policy_info. new1|grp|d
return;

}

/*
* Use tryenter |ocking since we are |ocking as/seg and svntr hash
* lock in reverse from syncrounous thread order.
*
/
if (!AS_LOCK_TRYENTER(as, &as->a_l ock, RW READER)) {
SEGVN_TR_ADDSTAT( nol ock) ;
if (segvn_lgrp_trthr_mgrs_snpsht) {
segvn_lgrp_trthr_m grs_snpsht = 0;

= lgrp_id) {

return;

}
if (! SEGUN LOCK TRYENTER(seg->s_as, &svd->lock, RWWR TER)) {
AS_LOCK_EXI T(as, &as->a Iock)
SEGVN_TR_ADDSTAT( nol ock)
if (segvn_lgrp_trthr_nmi grs_snpsht) {
segvn_lgrp_trthr_mgrs_snpsht = 0;

return;
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10093
10094
10095
10096
10097
10098
10099
10100
10101
10102
10103
10104
10105
10106
10107
10108
10109
10110
10111
10112
10113
10114
10115
10116
10117
10118
10119
10120
10121
10122
10123
10124
10125
10126
10127
10128
10129
10130
10131
10132
10133
10134

10136
10137
10138
10139
10140

10142
10143
10144
10145
10146

10148
10149
10150
10151
10152
10153

10155
10156 }

size = seg->s_si ze;
if (svntrp->tr_anp[lgrp_id] == NULL) {
size_t trnem = atom c_add_| ong_nv(&segvn_textrepl _bytes, size);
if (trmem > segvn_textrepl _nmax_bytes) {
SEGVN_LOCK_EXI T(seg->s_as, &svd->l ock);
AS_LOCK_EXI T(as, &as->a Iock);
atom c_add_| ong( &egvn_textrepl _bytes, -size);
SEGVN_TR_ADDSTAT( nor nen) ;
return;

if (anon_try_resv_zone(size, NULL) == 0) {
SEGVN_LOCK_EXI T(seg- >s_as, &svd- >l ock);
AS LOCK _EXIT(as, &as->a Iock)
at oni ¢_add Iong(&segvn textrepl _bytes, -size);
SEGVN_TR_ADDSTAT( noanon) ;
return;

}

anp = anonmap_ al | oc(size, size, KM NOSLEEP);

if (amp == NULL)
SEGVN_LOCK_EXI T(seg- >s_as, &svd- >l ock);
AS_LOCK _EXIT(as, &as->a Iock)
at oni ¢_add_| ong(&segvn_] textrepl _bytes, -size);
anon_unr esv_zone(si ze, NULL);
SEGVN_TR_ADDSTAT( noknen) ;
return;

}

ASSERT(anp->refcnt == 1);

anp- >a_szC = seg- >S_SzC;
svntrp->tr_anmp[lgrp_id] = anp;

——

* Ok Ok ok H %

We don’'t need to drop the bucket |ock but here we give other
threads a chance. svntr and svd can't be unlinked as |long as
segment lock is held as a witer and AS held as well. After we
retake bucket lock we' Il continue fromwhere we left. W’'Ill be able
to reach the end of either list since new entries are al ways added
* to the beginning of the |ists.

*

/
mut ex_exi t (&vntr_hasht ab[ hash] . tr_l ock);
hat _unl oad_cal | back(as->a_hat, seg->s_base, size, 0, NULL);
mut ex_ent er (&vnt r _hasht ab[ hash] .tr_lock);

ASSERT(svd->tr_state == SEGUN_TR ON);
ASSERT(svd->anp ! = NULL)

ASSERT( svd->tr_policy_info. mempolicy == LGRP_MEM POLI CY_NEXT_SEQG ;
ASSERT(svd->tr_policy_info.memlIgrpid != lgrp_id);

ASSERT(svd->anp != svntrp->tr_anp[lgrp_id]);

svd->tr_policy_info.memlgrpid = lgrp_id;
svd->anp = svntrp >tr arrp[lgrp id];
p->p_tr_l grpid = NLGRPS

SEGVN_LOCK_EXI T(seg->s_as, &svd >| ock) ;
AS_LOCK_EXI T(as, &as->a Iock)

ASSERT(svntrp->tr_refcnt != 0);

ASSERT( svd->vp == svntrp->tr_vp);
ASSERT(svd->tr_policy_info.nmem|grpid == I grp_id);
ASSERT(svd->anp ! = NULL && svd->anp == svntrp->tr_anp[lgrp_id]);
ASSERT( svd- >seg == se g)

ASSERT(svd->tr_state == SEGUN_TR ON);

SEGVN_TR_ADDSTAT(asyncrepl );



