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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 governi ng perm ssions

11 * and limtations under the License.

12 =

13 * When distributing Covered Code, include this CDDL HEADER in 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, wth 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) 1992, 2010, Oracle and/or its affiliates. Al rights reserved.
23 * Copyright 2015 Nexenta Systems, Inc. Al rights reserved.

24 #endif /* | codereview */
25 */

27 #include <sys/param h>

28 #include <sys/types. h>

29 #include <sys/systm h>

30 #include <sys/cred. h>

31 #include <sys/proc. h>

32 #include <sys/user.h>

33 #include <sys/tine. h>

34 #include <sys/vnode. h>

35 #include <sys/vfs.h>

36 #include <sys/vfs_opreg. h>
37 #include <sys/file.h>

38 #include <sys/filio.h>

39 #include <sys/uio. h>

40 #i ncl ude <sys/buf.h>

41 #incl ude <sys/nman. h>

42 #include <sys/tiuser.h>
43 #i ncl ude <sys/ pat hnane. h>
44 #incl ude <sys/dirent. h>
45 #incl ude <sys/conf.h>

46 #incl ude <sys/debug. h>

47 #include <sys/vnsystm h>
48 #include <sys/fcntl.h>

49 #include <sys/flock.h>

50 #include <sys/swap. h>

51 #include <sys/errno. h>

52 #include <sys/sysnacros. h>
53 #include <sys/disp. h>

54 #incl ude <sys/knmem h>

55 #i nclude <sys/cmm_err. h>
56 #include <sys/vtrace. h>
57 #i ncl ude <sys/nount.h>

58 #i ncl ude <sys/boot conf. h>
59 #include <sys/dnlc. h>

60 #include <sys/stat.h>

61 #include <sys/acl.h>
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#i ncl ude <sys/policy. h>
#i ncl ude <rpc/types. h>

#i ncl ude <vni hat. h>

#i ncl ude <vni as. h>

#i ncl ude <vm page. h>

#i ncl ude <vni pvn. h>

#i ncl ude <vni seg. h>

#i ncl ude <vnl seg_nap. h>

#i ncl ude <vm seg_vn. h>

#i ncl ude <vmirm h>

#i ncl ude <sys/fs/cachefs_fs.h>

#i ncl ude <sys/fs/cachefs_dir.h>

#i ncl ude <sys/fs/cachefs_dl og. h>

#i ncl ude <sys/fs/cachefs_ioctl.h>

#i ncl ude <sys/fs/cachefs_log. h>

#i ncl ude <fs/fs_subr.h>

int cachefs_dnlc; /* use dnlc, debugging */

static void cachefs_attr_setup(vattr_t *srcp, vattr_t *targp, cnode_t *cp,
cred_t *cr);

static void cachefs_creategid(cnode_t *dcp, cnode_t *newcp, vattr_t *vap,
cred_t *cr);

static void cachefs_createacl (cnode_t *dcp, cnode_t *newcp)

static int cachefs_getacl frontache(cnode_t *cp, vsecattr_t *vsec);

static int cachefs_getacldirvp(cnode_t *cp);

static void cachefs_acl 2pern{cnode_t *cp, vsecattr_t *vsec);

static int cachefs_access_|local (void *cp, int node, cred_t *cr);

static int cachefs_acl_access(struct cnode *cp, int node, cred_t *cr);

static int cachefs_push_connected(vnode_t *vp, struct buf *bp, size_t iolen,
u_offset_t iooff, cred_t *cr);

static int cachefs_push_front(vnode_t *vp, struct buf *bp, size_t iolen,
u_offset_t iooff, cred_t *cr);

static int cachefs_setattr_connected(vnode_t *vp, vattr_t *vap, int flags,
cred_t *cr, caller_context_t *ct);

static int cachefs setattr _di sconnect ed(vnode t *vp, vattr_t *vap,
int flags, cred_t *cr, caller_context_t *ct);

static int cachefs _access connect ed(struct vnode *vp, int node,
int flags, cred_t *cr

static int cachefs Iookup back(vnode t *dvp, char *nm vnode_t **vpp,
cred_t *cr);

static int cachefs_symink_connected(vnode_t *dvp, char *Inm vattr_t *tva,
char *tnm cred_t *cr);

static int cachefs_synlink_di sconnected(vnode_t *dvp, char *Inm
vattr_t *tva, char *tnm cred_t *cr);

static int cachefs i nk_connect ed(vnode_t *tdvp, vnode_t *fvp, char *tnm
cred_t *cr

static int cachefs |ink _di sconnect ed(vnode_t *tdvp, vnode_t *fvp,
char *tnm cred_t *cr);

static int cachefs_nkdir connected(vnodet *dvp, char *nm vattr_t *vap,
vnode_t **vpp, cred_t *cr

static int cachefs_nkdir_di sconnected(vnode t *dvp, char *nm vattr_t *vap,
vnode_t **vpp, cred_t *cr);

static int cachefs_stickyrm:hk(struct cnode *dcp, struct cnode *cp, cred_t *cr);

static int cachefs_rndir_connected(vnode_t *dvp, char *nm
vnode_t *cdir, cred_t *cr, vnode_t *vp);

static int cachefs_rmdir_di sconnected(vnode t *dvp, char *nm
vnode_t *cdir, cred_t *cr, vnode_t *vp);

static char *cachefs newnama(vm d);

static int cachefs_rermve_dollnk(vnode_t *dvp, vnode_t *vp, char *nm
cred_t *cr);

static int cachefs_renane_connected(vnode_t *odvp, char *onm
vnode_t *ndvp, char *nnm cred_t *cr, vnode_t *del vp);

static int cachefs_renane_di sconnected(vnode t *odvp, char *onm
vnode_t *ndvp, char *nnm cred_t *cr, vnode_t *del vp);
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*);

static int cachefs_readdir_connected(vnode_t *vp, uio_t *uiop, cred_t *cr,
int *eofp);
static int cachefs_readdir _di sconnect ed(vnode_t *vp, uio_t *uiop,
cred_t *cr, int *eofp);
static int cachefs r eadback _transl ate(cnode_t *cp, uio_t *uiop,
cred_t *cr, int *eofp);
static int cachefs_setattr_common(vnode_t *vp, vattr_t *vap, int flags,
cred_t *cr, caller_context_t *ct);
static int cachefs_open(struct vnode **, int, cred_t *,
call er_context_t *);
static int cachefs_cl ose(struct vnode *| int, int, offset_t,
“cred_t *, caller_context t *);
static int cachefs_read(struct vnode *, struct uio *, int, cred_t *,
call er_context _t *);
static int cachefs_write(struct vnode *, struct uio *, int, cred_t *,
cal l er_context_t *);
static int cachefs_ioctl (struct vnode *, int, intptr_t, int, cred_t *,
int *, caller_context_t *);
static int cachefs_getattr(struct vnode *, struct vattr *, int,
cred_t *, caller_context_t *);
static int cachefs_setattr(struct vnode *, struct vattr *,
int, cred_t *, caller_context_t *);
static int cachef s_access(struct vnode *, int, int, cred_t *,
cal ler_context_t *);
static int cachef s_| ookup(struct vnode *, char *, struct vnode **,
struct pathname *, int, struct vnode *, cred_t *,
caller_context_t *, int *, pathname_t *);
static int cachefs_create(struct vnode *, char *, struct vattr *,
enum vcexcl, int, struct vnode **, cred_t *, int,
cal l er context t *, vsecattr_t *);
static int cachef s_creat e_connect ed(vnode_t *dvp, char *nm
“vattr_t *vap, enum vcexcl exclusive, int node,
vnode_t **vpp, cred_t *cr);
static int cachefs_create_di sconnect ed(vnode_t *dvp, char *nm
“vattr_t *vap, enum vcexcl exclusive, int node,
vnode_t **vpp, cred_t *cr);
static int cachefs_renove(struct vnode *, char *, cred_t *,
caller_context_t *, int);
static int cachefs_link(struct vnode *, struct vnode *, char *,
cred_t *, caller_context_t *, int);
static int cachefs_renanme(struct vnode *, char *, struct vnode *,
char *, cred_t *, caller_context_t *, int);
static int cachefs_nkdir(struct vnode *, char *, struct
vattr *, struct vnode **, cred_t *, caller_context
int, vsecattr_t *);
static int cachefs_rndir(struct vnode *, char *, struct vnode *,
cred_t *, caller_context_t *, int);
static int cachefs_readdir(struct vnode *, struct uio *,
cred_t *, int *, caller_context_t *, int);
static int cachefs_sym i nk(struct vnode *, char *, struct vattr *,
char *, cred_t *, caller_context_t *, int);
static int cachefs_readlink(struct vnode *, struct uio *, cred_t Las
cal ler_context_t *);
static int cachefs_readlink_connected(vnode_t *vp, uio_t *uiop, cred_t *cr);
static int cachefs_readlink_di sconnected(vnode_t *vp, uio_t *uiop);
static int cachefs_fsync(struct vnode *, int, cred_t *,
cal l er_context _t *);
static void cachefs_inactive(struct vnode *, cred_t *, caller_context_t
static int cachefs_fid(struct vnode *, struct fid *, caller_context_t
static int cachefs_rw ock(struct vnode *, int, caller_context_t *);
static void cachefs_rwunl ock(struct vnode *, int, caller_context_t *);
static int cachefs_seek(struct vnode *, offset_t, offset_t *,
call er_context _t *);
static int cachefs_frlock(struct vnode *, int, struct flock64 *,
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int, offset_t, struct flk_callback *, cred_t *,
call er_context_t *);
static int cachefs_space(struct vnode *, int, struct flock64 *, int,
offset_t, cred_t *, caller_context_t *);
static int cachefs_real vp(struct vnode *, struct vnode **,
“caller_context _t *);
static int cachef s_get page(struct “vnode *, offset_t, size_t, uint_t *,
struct page *[], size_t, struct seg *, caddr_t,
enum seg_rw, cred_t *, caller_context_t *);
static int cachef s_get apage(struct vnode *, u_offset_t, size_t, uint_t *,
struct page *[], size_t, struct seg *, caddr_t,
enum seg_rw, cred_t ;
static int cachef s_get apage_back( st ruct vnode *, u_offset_t, size_t,
uint_t *, struct page *[], size_t, struct seg *, caddr_t,
enum seg_rw, cred_t *);
static int cachefs_put page(struct vnode *, offset_t, size_t, int,
cred_t *, caller_context_t *);
static int cachefs rrap(struct vnode *, offset_t, struct as *,
caddr_t *, size_t, uchar_t, uchar_t, uint_t, cred_t *,
caller_context t *)'
static int cachefs_addmap(struct vnode *, offset_t, struct as *,
caddr _t, size_t, uchar_t, uchar_t, uint_t, cred_t *,
cal | er_context_t *)s
static int cachef s_del rrap(struct vnode *, offset_t, struct as *,
caddr _t, size_t, uint_t, uint_t, uint_t, cred_t *,
caIIer cont ext_t *);
static int cachefs_setsecattr(vnode_t *vp, vsecattr_t *vsec,
int flag, cred_t *cr, caller_context_t *);
static int cachefs getsecattr(vnode t *vp| vsecattr_t *vsec,
int flag, cred_t *cr, caller_context_t *)
static int cachefs_shrl ock(vnode_t *, |nt struct shrlock *, int,
cred_t *, caller context t *);
static int cachefs_getsecattr_connected(vnode_t *vp, vsecattr_t *vsec, int flag,
cred_t *cr);
static int cachefs_getsecattr_di sconnect ed(vnode_t *vp, vsecattr_t *vsec,
int flag, cred_t *cr);
static int cachefs_dunp(struct vnode *, caddr_t, offset_t, offset_t,
cal l er_context_t *);
static int cachef s_pagei o(struct vnode *, page_t *,
u_offset_t, size_t, int, cred_t *, caller_context_t *);
static int cachefs_writepage(struct vnode *vp, caddr_t base,
int tcount, struct uio *uiop);
static int cachefs_pat hconf (vnode_t *, int, ulong_t *, cred_t *,
call er_context_t *);
static int cachef s_read_backfs_nfsv4(vnode_t *vp, uio_t *uiop, int ioflag,
“cred_t *cr, caller_context_t *ct);
static int cachefs wite backfs _nfsv4a(vnode_t *vp, uio_t *uiop, int ioflag,
“cred_t *cr, caller_context_t *ct);
static int cachefs_getattr backfs_nfsv4(vnode_t *vp, vattr_t *vap,
int flags, cred_t *cr, calTer_context_t *ct);
static int cachefs_renove_backfs_nf. sv4(vnode t *dvp, char *nm cred_t *cr,
“vnode_t *vp);
static int cachef s_get page_ backf s nfsv4(struct vnode *vp, 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, cred_t *cr);
static int cachef s_put page_backf s _nfsv4(vnode_t *vp, offset_t off,
size_t len, int flags, cred_t *cr);
static int cachefs_map_backfs_nfsv4(struct vnode *vp, offset t off,
struct as *as, caddr_t *addrp, size_t len, uchar_t prot,
uchar_t maxprot, uint_t flags, cred_t *cr);
static int cachef s_space_backfs_nfsv4(struct vnode *vp, int cnd,
struct flock64 *bfp, int flag, offset_t offset,
cred_t *cr, caller_context_t *ct);

259
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261 struct vnodeops *cachefs_vnodeops;

263 static const fs_operation_def_t cachefs_vnodeops_tenplate[] = {

264 VOPNAME_OPEN, .vop_open = cachefs_open },

265 VOPNAME_CLCSE, .vop_cl ose = cachefs_cl ose },

266 VOPNAME_READ, .vop_read = cachefs_read },

267 VOPNAME_WRI TE, .vop_wite = cachefs_wite },

268 VOPNAME_| OCTL, .vop_ioctl = cachefs_ioctl },

269 VOPNAME_GETATTR, .vop_getattr = cachefs_getattr },
270 VOPNAME_SETATTR, .vop_setattr = cachefs_setattr },
271 VOPNAME_ACCESS, .vop_access = cachefs_access },
272 VOPNAME_L OOKUP, .vop_| ookup = cachefs_| ookup },

273 VOPNAME_CREATE, .vop_create = cachefs_create },
274 VOPNAME_REMOVE, .vop_renove = cachefs_renove },
275 VOPNAME_LI NK, .vop_link = cachefs_link },

276 VOPNAME_RENAME, .vop_renanme = cachefs_renane },

277 VOPNAME_MKDI R, .vop_nkdir = cachefs_nkdir },

278 VOPNAME_RMDI R, .vop_rndir = cachefs_rmdir },

279 VOPNAME_READDI R, .vop_readdir = cachefs_readdir },
280 VOPNAME_SYM.I NK, .vop_synlink = cachefs_synlink },
281 VOPNAME_READLI NK, .vop_readlink = cachefs_readlink },
282 VOPNAME_FSYNC, .vop_fsync = cachefs_fsync },

283 VOPNAME_| NACT!I VE, .vop_i nactive = cachefs_inactive },
284 VOPNAME_FI D, .vop_fid = cachefs_fid },

285 VOPNAME_RWLOCK, .vop_rw ock = cachefs_rw ock },

286 VOPNAME_ RWUNL OCK, .vop_rwunl ock = cachefs_rwunl ock },
287 VOPNAME_SEEK, .vop_seek = cachefs_seek },

288 VOPNAME_FRLOCK, .vop_frlock = cachefs_frlock },

289 VOPNAME_SPACE, .vop_space = cachefs_space },

290 VOPNAME_REAL VP, .vop_real vp = cachefs_realvp },

291 VOPNAME_GETPAGE, .vop_get page = cachefs_get page },
292 VOPNAME_PUTPAGCE, . vop_put page = cachef s_put page },
293 VOPNAME_NMAP, .vop_map = cachefs_nap },

294 VOPNAME_ADDIVAP, .vop_addmap = cachefs_addmap },
295 VOPNAME_DEL VAP, .vop_del map = cachefs_del map },

296 VOPNAME_DUMP, .vop_dunp = cachefs_dunp },

297 VOPNAME_PATHCONF, .vop_pat hconf = cachefs_pathconf },
298 VOPNAME_PACEI O, .vop_pagei o = cachefs_pageio },

299 VOPNAME_SETSECATTR, .vop_setsecattr = cachefs_setsecattr },
300 VOPNAME_GETSECATTR, .vop_getsecattr = cachefs_getsecattr },
301 VOPNAME_SHRLOCK, .vop_shrlock = cachefs_shrlock },
302 NULL, NUL L

303 };

305 /* forward declarations of statics */

306 static void cachefs_nodified(cnode_t *cp);

307 static int cachefs_nodified_alloc(cnode_t *cp);

309 int

310 cachefs_init_vnops(char *nane)

311 {

312 return (vn_make_ops(nane,

313 cachef s_vnodeops_t enpl ate, &cachefs_vnodeops));

314 }

316 struct vnodeops *

317 cachefs_get vnodeops(voi d)

318 {

319 return (cachefs_vnodeops);

320 }

322 static int

323 cachefs_open(vnode_t **vpp, int flag, cred_t *cr, caller_context_t *ct)
324 {

325

int error = 0;
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cnode_t *cp = VTG:(*vpp)

fscache_t *fscp = C_TO FSCACHE(cp)
int held = 0;

int type;

int connected =

#i f def CFSDEBUG

#endi f

CFS_DEBUG( CFSDEBUG_VOPS)
printf("cachefs_open: ENTER vpp % flag %\n",
(void *)vpp, flag);

if (getzoneid() != GLOBAL_ZONEID) {
error = EPERM
goto out;
}
if ((flag & FWRI TE) &&
((*vpp) - >v type == VDIR || (*vpp)->v_type == VLNK)) {
error = EISDIR;
goto out;

Cachefs only provides pass-through support for NFSv4,
and all vnode operations are passed through to the

back file system For NFSv4 pass-through to work, only
connected operation is supported, the cnode backvp nust
exi st, and cachefs optional (eg., disconnectable) flags
are turned off. Assert these conditions to ensure that
the backfilesystemis called for the open operation.

* % ok k% ok ok

*
CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;
CFS_BACKFS_NFSV4_ASSERT_CNODE( cp) ;

for (;;)
/* get (or renew) access to the file system*/
if (held) {
/* Wn't loop with NFSv4 connected behavior */
ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
cachefs_cd_rel ease(fscp);
held = 0;
}
error = cachefs_cd_access(fscp, connected, 0);
if (error)
goto out ;
held =

mut ex_ent er (&cp- >c_st at el ock);

/* grab creds if we do not have any yet */
if (cp->c_cred == NULL) {

crhold(cr);

cp->c_cred = cr;

cp->c_flags | = CN_NEEDOPEN;

/* if we are disconnected */
if (fscp->fs_cdconnected != CFS_CD CONNECTED) {
/* if we cannot wite to the file system*/
if ((flag & FWRITE) && CFS_| SFS_WRI TE_AROUND( fscp)) {
mut ex eX|t(&cp >c_st at el ock) ;
connected = 1;
conti nue;
}
/*
* Allow read only requests to continue
*
/
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}
/* el se
el se {

i f ((flag & (FWRI TE| FREAD)) == FREAD) {
track the flag for opening the backvp */
cp >c_rdcnt ++;
mut ex_exi t (&cp- >c_stat el ock);

error = 0;
br eak;
}
/*
* check credentials - if this procs

* credentials don’t match the creds in the
* cnode disallow witing while disconnected.
*
if (crcmp(cp->c_cred, CRED()) != 0 &&
secpol i cy_vnode_access2( CRED(), *vpp,
cp->c_attr.va_uid, 0, WIRITE) != 0) {
mut ex_exi t (&cp->c_st at el ock);
connected = 1;
cont i nue;

}
/* to get here, we know that the WRITE flag is on */
Cp->C_Wrcnt ++;
if (fTag & FREAD)
cp->c_rdcnt ++;

if we are connected */

/* if cannot use the cached copy of the file */
if ((flag & FWRITE) && CFS_| SFS_WRI TE_AROUND( f scp) &&
((cp->c_flags & CN_NOCACHE) == 0))

cachefs_nocache(cp);

/* pass open to the back file */
if (cp->c_backvp) {
cp->c_flags & ~CN_NEEDOPEN,
CFS_DPRI NT_BACKFS_NFSV4( f scp,
("cachefs open (nfsv4): cnode %,
"backvp %\ n", cp, cp->c_backvp));
error = VCP_ODEN(&cp->c_backvp, flag, cr, ct);
if (CFS_TIMEQUT(fscp, error)) {
mut ex_exi t (& p->c_st at el ock);
cachefs cd_rel ease(fscp);
held = O;
cachefs_cd_ti medout (fscp);
conti nue;
} elseif (error) {
mut ex_exit (& p->c_st at el ock);
br eak;

} else {
/* backvp will be VOP_OPEN d | ater */
if (flag & FREAD)
cp->c_rdcnt ++;
if (flag & FWRI TE)
Cp- >C_Wrcnt ++;

* Now perform a consistency check on the file.

* |f strict consistency then force a check to

* the backfs even if the tineout has not expired
* for cl ose-to-open consistency.

*/

type = 0;

if (fscp->fs_consttype == CFS_FS_CONST_STRI CT)
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type = C_BACK_CHECK;
error = CFSOP_CHECK _COBJECT(fscp, cp, type, cr);
if (CFS_TIMEQUT(fscp, error)) {
nmut ex_exi t (&cp->c_st at el ock);
cachefs cd_rel ease(fscp);
held = 0;
cachefs_cd_ti medout (fscp);
conti nue;
}
mut ex_exi t (& p- >c_st at el ock) ;
) br eak;
if (held)
cachefs_cd_rel ease(fscp);
out :
#i f def CFS_CD_DEBUG
ASSERT( (curthread->t_flag & T_CD HELD) == 0);
#endi f
#i f def CFSDEBUG
CFS_DEBUG CFSDEBUG_VOPS)
printf("cachefs_open: EXIT vpp % error %\ n",
(void *)vpp, error);
#endi f
return (error);
}
/* ARGSUSED */
static int
cachefs_cl ose(vnode_t *vp, int flag, int count, offset_t offset, cred_t *cr,
cal | er_context_t *ct)
{
int error = 0;
cnode_t *cp = VTm(vp)
fscache_t *fscp = TO ) FSCACHE( cp) ;
int held = 0;
int connected = O;
int close_cnt = 1;
cachef scache_t *cachep;
#i f def CFSDEBUG

#endi f

CFS_DEBUG CFSDEBUG_VOPS)
printf("cachefs_close: ENTER vp 9%\n",

and all vnode operations are passed through to the

connected operation is supported, the cnode backvp
exi st, and cachefs optional (eg.,
are turned off.

* kK ok kb ok Ok ¥
-~

CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;
CFS_BACKFS_NFSV4_ASSERT_CNODE( cp) ;

/

(void *)vp);

Cachefs only provides pass-through support for NFSv4,

back file system For NFSv4 pass-through to work, only

nmust

di sconnect abl e) flags
Assert these conditions to ensure that
the backfilesystemis called for the close operation.

File could have been passed in or inherited fromthe gl obal zone, so

we don't want to flat out reject the request; we'll

/
get rid of any local |ocks */
(CFS_I SFS_LLOCK(fscp))
(void) cleanlocks(vp, ttoproc(curthread)->p_pi

/
i

}

*
*
*
* the way they are and let the backfs (NFS) deal with it.
*
*
f

j ust

d, 0);

| eave things
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524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545

547
548
549
550
551
552
553
554
555
556
551
558
559

561
562
563
564
565
566
567
568
569
570
571
572
573
574
5145]
576
577
578
579
580
581
582

584
585
586
587
588
589

/* clean up if this is the daenpbn cl osing down */
if ((fscp->fs_cddaenonid == ttoproc(curthread)->p_pid) &&
((ttoproc(curthread)->p_pid) != 0) &&
vp == fscp->fs_rootvp)
(count == 1)
mut ex_ent er (& scp->f s_cdl ock) ;
fscp->fs_cddaenonid = 0;
if (fscp->fs_dlogfile)
fscp->fs_cdconnected = CFS_CD_DI SCONNECTED;
el se
f scp->fs_cdconnected = CFS_CD CONNECTED;
cv_broadcast (& scp->fs_cdwai tcv);
mut ex_exi t (& scp->fs_cdl ock);
if (fscp->fs_flags & CFS_FS_ROOTFS) {
cachep = fscp->fs_cache;
nmut ex_ent er (&achep- >c_cont ent sl ock) ;
ASSERT( cachep- >c_r oot daenonid != 0);
cachep->c_root daenonid = 0;
mut ex_exi t (&achep->c_cont ent sl ock) ;

}
return (0);

}

for (;;) {
* get (or renew) access to the file system*/
if (held) {

/* Wn't |oop with NFSv4 connected behavior */
ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
cachef s cd rel ease(fscp);

held =
error = cachefs_cd_access(fscp, connected, 0);
if (error)

goto out;
held = 1;

connected = 0O;

[* if not the last close */
if (count > 1)
if (fscp->fs_cdconnected != CFS_CD_CONNECTED)
goto out;
nut ex_ent er ( &p- >c_st at el ock) ;
if (cp->c_backvp) {
CFS_DPRI NT_BACKFS_NFSV4(fscp,
("cachefs_cl ose (nfsv4): cnode %,
"backvp %\ n", cp, cp->c_backvp));
error = VOP_CLOSE(cp->c_backvp, flag, count,
of fset, cr, ct);
if (CFS_TIMEQUT(fscp, error)) {
mut ex_exi t (& p- >c_st at el ock);
cachefs_cd_rel ease(fscp);

held = 0;
cachefs cd _ti medout (fscp);
conti nue;
) }
mut ex_exi t (&cp- >c_st at el ock) ;
goto out;
}
/*
* |f the file is an unlinked file, then flush the | ookup
* cache so that inactive will be called if this is
* the last reference. It will invalidate all of the
* cached pages, without witing themout. Witing them
*

out is not required because they will be witten to a

new usr/src/uts/comon/ fs/cachefs/cachefs_vnops.c

590 * file which will be imediately renpved.

591 */

592 if (cp->c_unldvp !'= NULL) {

593 dnl c_purge_vp(vp);

594 nut ex ent er (&cp- >c_st at el ock) ;

595 error = cp->c_error;

596 cp->c_error = 0;

597 nut ex_exi t (&cp->c_st at el ock) ;

598 /* always call VOP_CLCSE() for back fs vnode */
599 }

601 /* force dirty data to stable storage */

602 else if ((vp->v_type == VREG) && (flag & FWRITE) &&
603 | CFS_| SFS_BACKFS_NFSV4(fscp)) {

604 7* clean the cachefs pages synchronously */
605 error = cachefs _put page_common(vp, (offset_t)O0,
606 0,

607 if (CFS TI l\/E(lJT(fscp, error)) {

608 if (fscp->fs_cdconnected == CFS_CD_CONNECTED)
609 cachefs cd_rel ease(fscp);

610 held = 0;

611 cachefs_cd_ti medout (fscp);

612 conti nue;

613 } else {

614 connected =

615 conti nue;

616 }

617 }

619 /* if no space left in cache, wait until connected */
620 if ((error == ENCSPC) &&

621 (fscp->fs_cdconnected ! = CFS_CD_CONNECTED)) ({
622 connected = 1;

623 continue;

624 }

626 /* clear the cnode error if putpage worked */
627 if ((error == 0) && cp->c_error)

628 mut ex_ent er (&cp- >c_st at el ock) ;

629 cp->c_error = 0;

630 nmut ex_exi t (&p->c_st at el ock) ;

631 }

633 /* if any other inportant error */

634 if (cp->c_error)

635 /* get rid of the pages */

636 (voi d) cachefs_put page_common(vp,

637 (offset_t)0, 0, B INVAL | B_FORCE, cr);
638 dnl c_purge_vp(vp);

639 }

640 }

642 nmut ex_ent er ( &cp- >c_st at el ock) ;

643 if (cp->c_backvp &&

644 (fscp->fs cdconnect ed == CFS_CD_CONNECTED)) {

645 error = VOP CLOSE(cp >c_backvp, flag, close_cnt,
646 of fset, cr, ct);

647 if (CFS_TI NECUT(fscp, error)) {

648 mut ex_exi t (&cp->c_st at el ock);

649 cachefs cd_rel ease(fscp);

650 held = 0;

651 cachefs_cd_ti nmedout (fscp);

652 /* don’t decrenment the vnode counts again */
653 close_cnt = 0;

654 cont i nue;

655 }

10
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656 }

657 mut ex_exi t (& p- >c_st at el ock) ;
658 br eak;

659 }

661 mut ex_ent er (&cp- >c_st at el ock) ;

662 if (lerror)

663 error = cp->c_error;

664 cp->c_error = O;

665 nmut ex_exi t (&cp->c_st at el ock) ;

667 out:

668 if (held)

669 cachefs_cd_rel ease(fscp);

670 #ifdef CFS_CD DEBUG

671 ASSERT((curthread->t _flag & T_CD HELD) == 0);
672 #endif

674 #ifdef CFSDEBUG

675 CFS_DEBUG CFSDEBUG_VOPS)

676 printf("cachefs_close: EXIT vp %\n", (void *)vp);
677 #endi f

678 return (error);

679 }

681 /* ARGSUSED*/
682 static int
683 cachefs_read(vnode_t *vp, uio_t *uiop, int ioflag, cred_t *cr,

684 cal l er_context_t *ct)

685 {

686 struct cnode *cp = VTOC(vp);

687 fscache_t *fscp = C_TO FSCACHE(cp);

688 register u_offset_t off;

689 register int mapoff;

690 regi ster caddr_t base;

691 int n;

692 offset_t diff;

693 uint_t flags = 0;

694 int error = 0;

696 #if O

697 if (vp->v_flag & VNOCACHE)

698 flags = SM. I NVAL;

699 #endi f

700 if (getzoneid() != GLOBAL_ZONEI D)

701 return (EPERV;

702 if (vp->v_type != VREG)

703 return (EISDIR);

705 ASSERT( RW READ_HELD( &cp- >c_rw ock) ) ;

707 if (uiop->uio_resid == 0)

708 return (0);

711 if (uiop->uio_loffset < (offset_t)O0)

712 return (EINVAL);

714 /*

715 * Call backfilesystemto read if NFSv4, the cachefs code
716 * does the read fromthe back fil esystem asynchronously
717 */wni ch is not supported by pass-through functionality.
718 *

719 i f (CFS_I SFS_BACKFS_NFSV4(fscp)) {

720 error = cachefs_read_backfs_nfsv4(vp, uiop, ioflag, cr,

721 goto out;

11
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722 }

724 if (MANDLOCK(vp, cp->c_attr.va_node)) {

725 error = chkl ock(vp, FREAD, (offset_t)uiop->uio_|offset,
726 ui op->ui o_resid, uiop->uio_fnode, ct);

727 if (error)

728 return (error);

729 }

731 /*

732 * Sit in a loop and transfer (uionpbve) the data in up to
733 * MAXBSI ZE chunks. Each chunk is mapped into the kernel’'s
734 * address space as needed and then rel eased.

735 */

736 do {

737 /*

738 * of O fset of current MAXBSI ZE chunk
739 * mapoff Offset within the current chunk
740 * n Nunmber of bytes to nmove fromthis chunk
741 * base kernel address of mapped in chunk
742 */

743 of f = uiop->uio_|offset & (offset_t) MAXBMASK;

744 mapof f = ui op->ui o_| of fset & MAXBOFFSET,;

745 n = MAXBSI ZE - mapoff;

746 if (n > uiop->uio_resid)

747 n = (uint_t)uiop->uio_resid,

749 /* perform consi stency check */

750 error = cachefs_cd_access(fscp, 0, 0);

751 if (error)

752 break;

753 mut ex_ent er (&cp- >c_st at el ock) ;

754 error = CFSOP_CHECK_COBJECT(fscp, cp, 0, cr);
755 diff = cp->c_size - uiop->uio_|offset;

756 mut ex_exli t (&p- >c_st at el ock) ;

757 if (CFS_TIMEQUT(fscp, error)) {

758 cachefs_cd_rel ease(fscp);

759 cachefs_cd_ti medout (fscp);

760 error = 0;

761 cont i nue;

762 }

763 cachefs_cd_rel ease(fscp);

765 if (error)

766 br eak;

768 if (diff <-(offset _t)0)

769 bre

770 if (diff <(offset _t)n)

771 n diff;

773 base = segmap_get mapflt(segkmap, vp, off, (uint_t)n, 1,
775 error = segmap_faul t (kas.a_hat, segknmap, base, n,
776 F_SOFTLOCK, S_READ);

777 if (error) {

778 (voi d) segmap_rel ease(segkmap, base, 0);
779 if (FC_CODE(error) == FC_OBJERR)

780 error = FC ERRNQ(error);

781 el se

782 error = EIQ

783 br eak;

784

785 error = ui onove(base+mapoff, n, U O READ, uiop);
786 (void) segmap_fault(kas.a_hat, segkmap, base, n,
787 F_SOFTUNLOCK, S READ);

12
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788 if (error == 0) { 854 caller_context_t *ct)
789 /* 855 {
790 * if we read a whol e page(s), or to eof, 856 struct cnode *cp = VTIOC(vp);
791 * we won't need this page(s) again soon. 857 fscache_t *fscp = C_TO _FSCACHE(cp);
792 */ 858 int error = 0;
793 if (n + mapoff == MAXBSI ZE | | 859 u_offset_t off;
794 ui op->ui o_| of f set == cp->c_si ze) 860 caddr _t base;
795 flags | = SM_DONTNEED; 861 uint_t bsize;
796 } 862 uint_t flags;
797 (voi d) segmap_rel ease(segknmap, base, flags); 863 int n, on;
798 } while (error == && ui op- >u|ore3|d>0), 864 rlimbd_t limt = uiop->uio_llimt;
865 ssize_t resid;
800 out: 866 of fset _t offset;
801 #ifdef CFSDEBUG 867 of fset _t remai nder;
802 CFS_DEBUG( CFSDEBUG VOPS)
803 printf("cachefs_read: EXIT error % resid %d\n", error, 869 #ifdef CFSDEBUG
804 ui op->ui o_resid); 870 CFS_DEBUG( CFSDEBUG_VCPS)
805 #endi f 871 prl ntf(
806 return (error); 872 "cachefs_wite: ENTER vp % offset %1u count %d cflags %\n",
807 } 873 (void *)vp, uiop->uio_|offset, uiop->uio_resid,
874 cp->c_flags);
809 /* 875 #endi f
810 * cachefs_read_backfs_nfsv4 876 if (getzonei d() = GLOBAL_ZONEI D) {
811 * 877 error EPERM
812 * Call NFSv4 back filesystemto handle the read (cachefs 878 goto out;
813 * pass-through support for NFSv4). 879
814 */ 880 if (vp->v_type ! = VREGQ
815 static int 881 error = ElSD R;
816 cachefs_read_backfs_nfsv4(vnode_t *vp, uio_t *uiop, int ioflag, cred_t *cr, 882 goto out;
817 cal ler_context_t *ct) 883 }
818 {
819 cnode_t *cp = (I,( p); 885 ASSERT( RW WRI TE_HELD( &p- >c_rw ock) ) ;
820 fscache_t *fscp = C_ TO ) FSCACHE( cp) ;
821 vnode_t *backvp; 887 if (uiop->uio_resid == 0) {
822 int error; 888 goto out;
889 1
824 /*
825 * For NFSv4 pass-through to work, only connected operation 891 /* Call backfilesystemto wite if NFSv4 */
826 * is supported, the cnode backvp nmust exist, and cachefs 892 if (CFS_I SFS_BACKFS_NFSV4(fscp))
827 * optional (eg., disconnectable) flags are turned off. Assert 893 error = cachefs_wite_backfs_nfsv4(vp, uiop, ioflag, cr, ct);
828 * these conditions for the read operation. 894 goto out2;
829 */ 895 }
830 CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;
831 CFS_BACKFS_NFSV4_ASSERT_CNODE( cp) ; 897 if (MANDLOCK(vp, cp->c_attr.va_node)) {
898 error = chkl ock(vp, FWRI TE, (offset_t)uiop->uio_|offset,
833 /* Call backfs vnode op after extracting backvp */ 899 ui op->ui o_resid, uiop->uio_fnode, ct);
834 mut ex_ent er (&cp->c_st at el ock) ; 900 if (error)
835 backvp = cp->c_backvp; 901 goto out;
836 mut ex_exi t (&cp- >c_st at el ock) ; 902 }
838 CFS_DPRI NT_BACKFS_NFSV4(fscp, ("cachefs_read_backfs_nfsv4: cnode %, " 904 if (iofl ag & FAPPEND) {
839 "backvp %\ n", cp, backvp)); 905 for (;;)
906 /* do consistency check to get correct file size */
841 (voi d) V(JD > RW.OCK( backvp, V_WRI TELOCK_FALSE, ct); 907 error = cachefs_cd_access(fscp, 0, 1);
842 error = VOP_READ(backvp, uiop, ioflag, cr, ct); 908 if (error)
843 VOP_RWUNLOCK( backvp, V_WRI TELOCK_FALSE, ct) 909 goto out;
910 nmut ex_ent er (&cp- >c_st at el ock) ;
845 /* Increment cache miss counter */ 911 error CFSOP_ (J—iECK . COBJECT(fscp, cp, 0, cr);
846 fscp->fs_stats.st_m sses++; 912 ui op- >U| o_l of fset = cp->c_si ze;
913 mut ex_exi t (&cp->c_st at el ock) ;
848 return (error); 914 i f (CFS_TI MEQUT(fscp, error)) {
849 } 915 cachefs_cd_rel ease(fscp);
916 cachefs_cd_ti medout (fscp);
851 /* ARGSUSED*/ 917 conti nue;
852 static int 918 }
853 cachefs_wite(vnode_t *vp, uio_t *uiop, int ioflag, cred_t *cr, 919 cachefs_cd_rel ease(fscp);
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920 if (error)

921 goto out;

922 br eak;

923 }

924 }

926 if (limt == RLIMBA_INFINITY || linit > MAXOFFSET_T)
927 limt = MAXOFFSET_T;

929 if (uiop->uio_loffset >=1imt) {

930 proc_t *p = ttoproc(curthread);

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

933 (void) rctl_action(rctlproc_| egacy[ RLIM T_FSI ZE], p->p_rctls,
934 p, RCA UNSAFE_SI G NFO) ;

935 nmut ex eX|t(&p >p_Tock);

936 error = EFBIG

937 goto out;

938 1

939 if (uiop->uio_loffset > fscp->fs_of fmax) {

940 error = EFBIG

941 goto out;

942 1

944 if (limt > fscp->fs_of f max)

945 limt = fscp->fs_of f max;

947 if (uiop->uio_|loffset < (offset_t)0) {

948 error = EINVAL;

949 goto out;

950 }

952 of fset = uiop->uio_| offset + uiop->uio_resid;

953 /*

954 * Check to nake sure that the process will not exceed
955 * jts limt on file size. It is okay to wite up to
956 * the limt, but not beyond. Thus, the wite which
957 * reaches the limt will be short and the next wite
958 * Wwill return an error.

959 */

960 renmai nder = 0;

961 if (offset >I|mt)

962 remai nder = (int)(offset - (u_offset_t)limt);
963 ui op->ui o_r esi d=1limt - uiop->uio_|loffset;
964 if (uiop->uio_resid <= 0) {

965 proc_t *p = ttoproc(curthread);

967 ui op->ui o_resid += remai nder;

968 nut ex_ent er (&p->p_l ock) ;

969 (void) rctl_action(rctlproc_l egacy[ RLI M T_FSI ZE],
970 p->p_rctls, p, RCA_UNSAFE_SI G NFO);
971 mut ex eX|t(&p >p_|l ock) ;

972 error = EFBIG

973 goto out;

974 }

975 }

977 resid = uiop->uio_resid;

978 of fset = uiop->uio_|offset;

979 bsi ze = vp->v_vfsp->vfs_bsize;

981 /* 1oop around and do the wite in MAXBSI ZE chunks */
982 do {

983 /* mappl ng of fset */

984 of f = uiop->uio_|loffset & (of fset_t) MAXBVASK;

985 on = uiop->uio_loffset & MAXBOFFSET; /* Rel. offset

*/
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986 n = MAXBSI ZE - on;

987 if (n > uiop->uio_resid)

988 n = (int)uiop->uio_resid;

990 /*

991 * Touch the page and fault it inif it is not in
992 * core before segnap_getnapflt can lock it. This
993 * is to avoid the deadlock if the buffer is nmapped
994 * to the sane file through nmap which we want to
995 * wite to.

996 */

997 ui o_pref aul t pages((l ong)n, uiop);

999 base = segmap_get map(segkmap, vp, off);

1000 error = cachefs_witepage(vp, (base + on), n, uiop);
1001 if (error == 0) {

1002 flags = 0;

1003 /*

1004 * Have witten a whole block. Start an
1005 * asynchronous wite and mark the buffer to
1006 * indicate that it won't be needed again
1007 * soon.

1008 */

1009 if (n+ on == bsize) {

1010 flags = SM WRI TE | SM_ASYNC | SM_DONTNEED;
1011 }

1012 #if O

1013 /* XXX need to understand this */

1014 if ((ioflag & (FSYNC| FDSYNC)) ||

1015 (cp->c_backvp && vn_has_f | ocks(cp->c_backvp))) {
1016 flags & ~SM ASYNC,

1017 flags |= SM WR TE;

1018 }

1019 #el se

1020 if (iofl ag & (FSYNC| FDSYNC) ) {

1021 flags & ~SM ASYNC,

1022 flags | = SM WRI TE;

1023 }

1024 #endi f

1025 error = segmap_rel ease(segknmap, base, flags);
1026 } else {

1027 (voi d) segmap_rel ease(segknap, base, 0);
1028

1029 } while (error == 0 & uiop->uio_resid > 0);

1031 out:

1032 if (error == EIN‘I’R&&(lofIag&(FSYNC|FDSYNC))) {

1033 uiop->uio_resid = reS| d;

1034 ui op->ui o_| of fset = offset;

1035 } else

1036 ui op->ui o_resid += renui nder;

1038 out 2:

1039 #i fdef CFSDEBUG

1040 CFS_DEBUG( CFSDEBUG_VOPS)

1041 printf("cachefs_wite: EXIT error %\ n", error);
1042 #endi f

1043 return (error);

1044 }

1046 /*

1047 * cachefs_wite_backfs_nfsv4

1048 *

1049 * Call NFSv4 back filesystemto handle the wite (cachefs

1050 * pass-through support for NFSv4).

1051 */
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1052 static int
1053 cachefs_write_backfs_nfsv4(vnode_t *vp, uio_t *uiop, int ioflag, cred_t *cr,

1054
1055
1056
1057
1058
1059

1061
1062
1063
1064
1065
1066
1067
1068

1070
1071
1072
1073

1075
1076
1077
1078
1079

1081
1082

1084
1085

{

}

/*
* see if we’'ve charged ourselves for frontfile data at

caller_context_t *ct)

cnode_t *cp = 00( p);
fscache_t *fscp = C_ TO ) FSCACHE( cp) ;
vnode_t  *backvp;

int error;

/*

* For NFSv4 pass-through to work, only connected operation

* is supported, the cnode backvp nust exist, and cachefs

* optional (eg., disconnectable) flags are turned of f. Assert
*

these conditions for the read operation.
*

/
CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;
CFS_BACKFS_NFSV4_ASSERT_CNODE( cp) ;

/* Call backfs vnode op after extracting the backvp */
mut ex_ent er (&cp- >c_st at el ock) ;

backvp = cp->c_backvp;

mut ex_exi t (&cp- >c_st at el ock) ;

CFS_DPRI NT_BACKFS_NFSV4( f scp, ( cachefs_write_backfs_nfsv4: cnode %,
“"backvp %\ n", cp, backvp)

(void) VG’ RW.@K( backvp, V_WRI TELOCK TRUE, ct);

error = VOP_WRI TE(backvp, uiop, ioflag, cr, ct);

VOP_RWUNLOCK( backvp, V_WRI TELOCK_TRUE, ct)

return (error);

1086 * the given offset. |If not, allocate a block for it now
1087 */

1088 static int

1089 cachefs_charge_page(struct cnode *cp, u_offset_t offset)
1090 {

1091 u_of fset _t bl ockoff;

1092 int error;

1093 int inc;

1095 ASSERT( MUTEX_HELD( & p- >c_st at el ock) ) ;

1096 /* LI NTED*/

1097 ASSERT( PACESI ZE <= MAXBSI ZE) ;

1099 error = ;

1100 bl ockof f = of fset & (offset_t) MAXBVASK;

1102 /* get the front file if necessary so allochl ocks works */
1103 if ((cp->c_frontvp == NULL) &&

1104 ((cp->c_flags & CN_NOCACHE) == 0)) {

1105 (void) cachefs_getfrontfile(cp);

1106

1107 if (cp->c_flags & CN_NOCACHE)

1108 return (1);

1110 if (cachefs_check_allocmap(cp, blockoff))

1111 return (0);

1113 for (inc = PAGESIZE; inc < MAXBSI ZE; inc += PAGCESI ZE)
1114 if (cachefs_check_allocmap(cp, bl ockoff+inc))
1115 return (0);

1117 error = cachefs_all ocbl ocks(C _TO FSCACHE(cp) - >f s_cache, 1,
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1118 cp->c_netadata. md_rl type);

1119 if (error == 0) {

1120 cp->c_net adat a. nd_f r ont bl ks++;

1121 cp->c_flags | = CN_UPDATED;

1122

1123 return (error);

1124 }

1126 /*

1127 * Called only by cachefs_wite to wite 1 page or |ess of data.

1128 * base - base address kernel addr space

1129 * tcount - Total bytes to nobve - < MAXBSI ZE

1130 */

1131 static int

1132 cachefs_writepage(vnode_t *vp, caddr_t base, int tcount, uio_t *uiop)
1133 {

1134 struct cnode *cp = VTOC(vp);

1135 fscache_t *fscp = C_TO FSCACHE(cp);

1136 register int n;

1137 regi ster u_offset_t offset;

1138 int error =0, terror;

1139 extern struct as kas;

1140 u_offset_t |ast page_ off

1141 int pagecreate = 0;

1142 int newpage;

1144 #ifdef CFSDEBUG

1145 CFS_DEBUG CFSDEBUG_VOPS)

1146 printf(

1147 "cachefs_writepage: ENTER vp % offset %lu len %d\\\n",
1148 (void *)vp, uiop->uio_|offset, uiop->uio_resid);
1149 #endi f

1151 /*

1152 * Move bytes in PAGESI ZE chunks. We must avoi d spanni ng pages in
1153 * uionpve() because page faults may cause the cache to be invalidated
1154 * out fromunder us.

1155 */

1156 do {

1157 of fset = ui op->uio_| of fset;

1158 | ast page_of f = (cp->c_size - 1) & (of fset_t)PAGEMASK;
1160 /*

1161 * |f not connected then need to nmake sure we have space
1162 * to performthe wite. W could make this check

1163 */a little tighter by only doing it if we are growing the file.
1164

1165 if (fscp->fs cdconnect ed ! = CFS_CD_CONNECTED)

1166 error = cachefs_al |l ocbl ocks(fscp->fs_cache, 1,
1167 cp->c_netadata. nd_rltype);

1168 if (error)

1169 br eak;

1170 cachefs_freebl ocks(fscp->fs_cache, 1,

1171 cp->c_netadata. nd_rl type);

1172 }

1174 /*

1175 * nis the nunber of bytes required to satisfy the request
1176 * or the nunber of bytes to fill out the page.

1177 */

1178 n = (int)(PAGESI ZE - ((uintptr_t)base & PAGEOFFSET))
1179 if (n>tc ount)

1180 n tcount;

1182 /*

1183 * The nunber of bytes of data in the | ast page can not

18
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1184 * be accurately be determ ned while page is being 1250 if (FC_CODE( error) == FC_OBJERR)
1185 * uionove'd to and the size of the file being updated. 1251 error = RRNO(error)
1186 * Thus, informthreads which need to know accurately 1252 el se
1187 * how nuch data is in the |ast page of the file. They 1253 error = EIQ
1188 * will not do the i/o imediately, but will arrange for 1254 br eak;
1189 * the i/o to happen later when this nodify operation 1255 }
1190 * will have finished. 1256 error = uionove(base, n, U O WRITE, uiop);
1191 * 1257 (void) segmap_faul t(kas.a_hat, segkmap, (caddr_t)
1192 * in simlar NFS code, this is done right before the 1258 ((uintptr_t)base & (uintptr_t)PAGEVASK),
1193 * uionmove(), which is best. but here in cachefs, we 1259 PAGESI ZE, F_SOFTUNLOCK, S WRI TE);
1194 * have two uionove()s, so we nust do it here. 1260 }
1195 =[] 1261 n = (int)(uiop->uio_loffset - offset); /* n = # bytes witten */
1196 ASSERT(! (cp->c_flags & CN_CMODI NPROG)) ; 1262 base += n;
1197 mut ex_ent er (&cp- >c_st at el ock) ; 1263 tcount -= n;
1198 cp->c_fl ags |— CN_CMODI NPROG,
1199 cp->c_nodaddr = (offset & (offset_t)MAXBMASK); 1265 /* get access to the file system*/
1200 mut ex_exi t (& p->c_st at el ock); 1266 if ((terror = cachefs_cd_access(fscp, 0, 1)) !'=0) {
1267 error = terror;
1202 /* 1268 br eak;
1203 * Check to see if we can skip reading in the page 1269 }
1204 * and just allocate the nemory. W can do this
1205 * if we are going to rewite the entire mapping 1271 l*
1206 * or if we are going to wite to or beyond the current 1272 * cp->c_attr.va_size is the naxi num nunber of
1207 * end of file fromthe begi nning of the mapping. 1273 * bytes known to be in the file.
1208 * 1274 * Make sure it is at least as high as the
1209 f ((offset > (lastpage_off + PAGECFFSET)) || 1275 * last byte we just wote into the buffer.
1210 ((cp->c_size == 0) && (offset < PAGESIZE)) || 1276 */
1211 ((uintptr_t)base & PAGECFFSET) == 0 && (n == PAGESI ZE | | 1277 nmut ex_ent er (&cp->c_st at el ock) ;
1212 ((offset + n) >= cp >c_size))) { 1278 if (cp->c_size < uiop->uio_|loffset) {
1213 pagecreate = 1279 cp->c_size = uiop->uio_|offset;
1280 }
1215 I * 1281 if (cp->c_size !l= cp->c attr va_size) {
1216 * segnap_pagecreate() returns 1 if it calls 1282 cp->c_attr.va_size = cp->c_si ze;
1217 * page_create_va() to allocate any pages. 1283 cp->c_flags | = CN_UPDATED;
1218 */ 1284 }
1219 wpage = segmap_pagecr eat e(segkrra 1285 /* c_size is now correct, so we can clear nodinprog */
1220 (caddr_t)((uintptr_t)base & (ui nt ptr_t) PAGEMASK) , 1286 cp->c_fl ags &= ~CN_CMODI NPROG
1221 PAGESI ZE, 0); 1287 if (error 0)
1222 /* do not zero page if we are overwiting all of it */ 1288 cp- >c_f| ags | = CDI RTY;
1223 if ('((((uintptr_t)base & PAGEOFFSET) == 0) && 1289 if (pagecreate &% (cp->c_flags & CN_NOCACHE) == 0) {
1224 (n == PAGESIZE))) { 1290 i
1225 (void) kzero((void *) 1291 * if we're not in NOCACHE node
1226 ((uintptr_t)base & (uintptr_t)PAGEVASK), 1292 * (i.e., single-witer), we update the
1227 PAGESI ZE) ; 1293 * allocmap here rather than waiting until
1228 } 1294 * cachefspush is called. This prevents
1229 error = uionove(base, n, U OWITE, uiop); 1295 * getpage fromclustering up pages from
1296 * the backfile and stonping over the changes
1231 /* 1297 * we neke here.
1232 * Unl ock the page allocated by page_create_va() 1298 *
1233 * in segmap_pagecreate() 1299 if (cachefs_charge_page(cp, offset) == 0) {
1234 */ 1300 cachefs_updat e_al | ocrmap(cp,
1235 i f (newpage) 1301 of fset & (of fset_t) PAGEMASK,
1236 segmap_pageunl ock( segknap, 1302 (si ze_t) PAGESI ZE) ;
1237 (caddr_t) ((uintptr_t)base & 1303 }
1238 (ui nt ptr_t) PAGEMASK) ,
1239 PAGESI ZE, S WRI TE); 1305 /* else we ran out of space */
1240 } else { 1306 el se {
1241 /* 1307 /* nocache file if connected */
1242 * KLUDGE ! Use segmap_fault instead of faulting and 1308 if (fscp->fs_cdconnected ==
1243 * using as_fault() to avoid a recursive readers |ock 1309 CFS_CD_CONNECTED)
1244 * on kas. 1310 cachef s_nocache(cp);
1245 */ 1311 /*
1246 error = segmap_faul t(kas.a_hat, segkmap, (caddr_t) 1312 * | f disconnected then cannot
1247 ((uintptr_t)base & (uint ptr _t) PAGEMASK) , 1313 * nocache the file. Let it have
1248 PAGESI ZE, F_SOFTLOCK, S WRITE); 1314 * the space.
1249 if (error) { 1315 */
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1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328

1330
1331
1332
1333
1334
1335

1337
1338
1339

1341
1342
1343
1344

1346
1347

1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364

1366
1367
1368
1369

1371
1372
1373

1375
1376
1377
1378
1379
1380

el se {

}
mut ex_exi t (& p- >c_st at el ock) ;
cachefs_cd_rel ease(fscp);
} while (tcount > 0 && error == 0);

if (cp->c_flags & CN_CMODI NPROG
/*

21

cp->c_net adat a. nd_f r ont bl ks++;
cp->c_flags | = CN_UPDATED;
cachefs_updat e_al  ocmap(cp,
of fset & (of fset_t)PAGEMASK,
(size_t)PAGESI ZE) ;

{
XXX assert error != 0? FC ERRNQ() nakes this nore risky. */

nmut ex_ent er (&cp- >c_st at el ock) ;
cp->c_flags & ~CN_CMODI NPROG,
nmut ex_exi t (&p->c_st at el ock) ;

}

#i f def CFS_CD_DEBUG
ASSERT((curthread->t _flag & T_CD HELD)
#endi f

#i f def CFSDEBUG
CFS_DEBUG CFSDEBUG_VOPS)
printf("cachefs_witepage:

EXIT error %l\n",

== @)

error);

#endi f
return (error);
}
/*
* Pushes out pages to the back and/or front file system
*/
static int

cachefs_push(vnode_t *vp, page_t *pp, u_offset
int flags, cred_t *cr)

{

struct cnode *cp = VIOC(vp);
struct buf *bp;
int error;
fscache_t *fscp =
u_offset_t iooff;
size_t iolen;
u_offset_t |bn;
u_offset_t lbn_off;
uint_t bsize;

C_TO FSCACHE(cp) ;

ASSERT((flags & B_ASYNC) == 0);
ASSERT(! vn_i s_r eadonl y(vp))
ASSERT(pp T= NULL);

ASSERT(cr != NULL);

bsize = MAX(vp->v_vfsp->vfs_bsize,
I bn = pp->p_offset / bsize;
I'bn_off = lbn * bsize;

/

page, we'll shorten the i/o request

* ok kb F ok

_t *offp, size_t *lenp,

PAGESI ZE) ;

Find a kluster that fits in one block, or in
one page if pages are bigger than blocks. |If
there is less file space allocated than a whole

bel ow.
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1382 pp = pvn_wite_kluster(vp, pp, & ooff, & olen, |bn_off,

1383 roundup(bsi ze, PAGESI ZE), flags);

1385 /*

1386 * The CN_CMODI NPROG fl ag mekes sure that we use a correct
1387 * value of c_size, below. CN CMODINPROG is set in

1388 * cachefs_wri tepage(). When CN_CMODI NPROG is set it

1389 * indicates that a uionmobve() is in progress and the c_size
1390 * has not been nmde consistent with the new size of the
1391 * file. Wien the uionpbve() conpletes the c_size is updated
1392 * and the CN_CMODI NPROG flag is cleared.

1393 *

1394 * The CN_CMODI NPROG fl ag nmekes sure that cachefs_push_front
1395 * and cachefs_push_connected see a consistent value of

1396 * ¢_size. Wthout this handshaking, it is possible that
1397 * these routines will pick up the old value of c_size before
1398 * the uionmobve() in cachefs_witepage() conpletes. This will
1399 * result in the vn_rdw () being too small, and data | oss.
1400 *

1401 * More precisely, there is a window between the tine the
1402 * uionove() conpletes and the tine the c_size is updated. If
1403 * a VOP_PUTPAGE() operation intervenes in this w ndow, the
1404 * page will be picked up, because it is dirty; it will be
1405 * unl ocked, unless it was pagecreate’ d. Wen the page is
1406 * picked up as dirty, the dirty bit is reset

1407 * (pvn_getdirty()). In cachefs_push_connected(), c_size is
1408 * checked. This will still be the old size. Therefore, the
1409 * page will not be witten out to the correct |length, and the
1410 * page will be clean, so the data may di sappear.

1411 */

1412 if (cp->c_flags & CN_CMODI NPROG

1413 mut ex_ent er (&cp- >c_st at el ock) ;

1414 if ((cp->c_flags & CN_CMODI NPROG) &&

1415 cp->c_nodaddr + MAXBSI ZE > ioof f &&

1416 cp->c_nodaddr < iooff + iolen) {

1417 page_t *plist;

1419 /*

1420 * Awite is in progress for this region of
1421 * the file. If we did not detect

1422 * CN_CMODI NPROG here then this path through
1423 * cachefs_push_connected() would eventual |y
1424 * do the vn_rdw () and may not wite out all
1425 * of the data in the pages. W end up |osing
1426 * data. So we decide to set the nodified bit
1427 * on each page in the page |list and nark the
1428 * cnode with CDIRTY. This push will be
1429 * restarted at sone later tine.

1430 */

1432 plist = pp;

1433 while (plist !'= NULL) {

1434 pp = plist;

1435 page_sub(&plist, pp);

1436 hat _set nod( pp) ;

1437 page_i o_unl ock(pp);

1438 page_unl ock( pp);

1439 }

1440 cp->c_flags | = CDI RTY;

1441 mut ex_exi t (&cp- >c_st at el ock) ;

1442 if (offp)

1443 *of fp = iooff;

1444 if (lenp)

1445 *lenp = iolen;

1446 return (0);

1447 }
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1448
1449

1451
1452
1453
1454
1455

1457
1458
1459
1460
1461
1462
1463
1464

1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479

1481
1482
1483

1485
1486
1487
1488

1490
1491
1492
1493
1494
1495
1496

1498
1499
1500
1501
1502

1504
1505

1507

1509
1510
1511
1512
1513

mut ex_exi t (& p->c_st at el ock);

}

/*

* Set the pages up for pageout.
&/

iolen, CTOV(cp), B WRITE

bp = pagei o_set u?( pp, flags);

if (bp == NOLL)

currently, there is no way for pageio_setup() to
return NULL, since it uses its own schene for
kmem al l oc()ing that shouldn't return NULL, and
since pagei o_setup() itself dereferences the thing
it’s about to return. still, we need to be ready
/i n case this ever does start happening.

* Ok ok ok ok ok ok ok

error = ENOVEM
goto witedone;

}*
* pagei o_setup should have set b_addr to 0. This
* |s correct since we want to do I/O on a page
* boundary. bp_mapin will use this addr to calculate
* an offset, and then set b_addr to the kernel virtual
* address it allocated for us.
*
/
bp->b_edev = 0;
bp->b_dev = 0;
bp->b_Il bl kno = (di skaddr_t)| bt odb(iooff);
bp_mapi n(bp) ;
iolen = cp->c_size - |dbtob(bp->b_blkno);
if (iolen > bp->b_bcount)
iolen = bp->b_bcount;
/* if connected */
if (fscp->fs_cdconnected == CFS_CD_CONNECTED) {
/* wite to the back fiTe first */
error = cachefs_push_connected(vp, bp, iolen, iooff,
/* wite to the front file if allowed */
if ((error == 0) && CFS_| SFS_NONSHARED( f scp) &&
((cp->c_flags & CN_NOCACHE) == 0))
/* try to wite to the front file */
(void) cachefs_push_front(vp, bp, iolen, iooff,
}
}
/* else if disconnected */
el se {
/* try to wite to the front file */
error = cachefs_push_front(vp, bp, iolen, iooff, cr);
}
bp_mapout ( bp) ;
pagei o_done( bp);
wr it edone:
pvn_wite_done(pp, ((error) ? B.ERROR: 0) | B WRITE | flags);
i1f (offp)
&3 = iooff;
if (lenp)

*lenp = iolen;

cr);

cr);
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1515 /* XXX ask bob mastors how to fix this soneday */

1516 mut ex_ent er (&cp- >c_st at el ock) ;

1517 if (error) {

1518 if (error == ENOSPC) {

1519 if ((fscp->fs_cdconnected == CFS_CD_CONNECTED) ||
1520 CFS_| SFS_SOFT(f scp)) {

1521 CFSOP_| NVALI DATE_COBJECT(fscp, cp, cr);
1522 Cp->c_error = error;

1523

1524 } else if ((CFS_TIMEQUT(fscp, error) == 0) &&
1525 (error !'= EINTR))

1526 CFSOP_I NVALI DATE_COBJECT(fscp, cp, cr);
1527 cp->c_error = error;

1528 }

1529 } else if (fscp->fs_cdconnected == CFS_CD_CONNECTED) {
1530 CFSOP_MODI FY_COBJECT(fscp, cp, cr);

1531

1532 mut ex_exi t (&cp- >c_st at el ock) ;

1534 return (error);

1535 }

1537 /*

1538 * Pushes out pages to the back file system

1539 */

1540 static int

1541 cachefs_push_connect ed(vnode_t *vp, struct buf *bp, size_t iolen,
1542 u_offset_t iooff, cred_t *cr)

1543 {

1544 struct cnode *cp = VIOC(vp);

1545 int error = O

1546 int nmode = 0;

1547 fscache_t *fscp = C_TO_FSCACHE(cp) ;

1548 ssize_t resid;

1549 vnode_t *backvp;

1551 /* get the back file if necessary */

1552 mut ex_ent er (&cp- >c_st at el ock) ;

1553 if (cp->c_backvp == NULL) {

1554 error = cachefs_getbackvp(fscp, cp);

1555 if (error) {

1556 mut ex_exi t (&cp- >c_st at el ock) ;

1557 goto out;

1558 }

1559

1560 backvp = cp->c_backvp;

1561 VN_HOLD( backvp) ;

1562 mut ex_exi t (&cp- >c_st at el ock) ;

1564 if (CFS_I SFS_NONSHARED(fscp) && CFS_I SFS_SNR(fscp))
1565 nmode = FSYNC;

1567 /* wite to the back file */

1568 error = bp->b_error = vn_rdw (U O WRI TE, backvp, bp->b_un.b_addr,
1569 i oI en, iooff, U O SYSSPACE, node,

1570 RLI NB4_I NFI Ni TY, cr, &resi d)

1571 if (error) {

1572 #ifdef CFSDEBUG

1573 CFS_DEBUG( CFSDEBUG _VOPS | CFSDEBUG_BACK)

1574 printf("cachefspush: error % cr %)\n",
1575 error, (void *)cr);

1576 #endi f

1577 bp->b_flags | = B_ERROR;

1578

1579 VN_RELE( backvp) ;
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1580 out:
1581 return (error);
1582 }

1584 /*

1585 * Pushes out pages to the front file system

1586 * Called for both connected and di sconnected states.

1587 */

1588 static int

1589 cachefs_push_front(vnode_t *vp, struct buf *bp, size_t iolen,

1590 u_offset_t iooff, cred_t *cr)

1591 {

1592 struct cnode *cp = VTOC(vp);

1593 fscache_t *fscp = C_TO FSCACHE(cp);

1594 int error = 0;

1595 ssize_t resid;

1596 u_of fset _t popoff

1597 off t commit = O;

1598 ui nt_ _t seq;

1599 enum cachefs_rl type type;

1600 vnode_t *frontvp = NULL;

1602 mut ex_ent er (&cp- >c_st at el ock) ;

1604 if (!CFS_ISFS NO\ISHARED(fscp)) {

1605 error = MEDQOUT;

1606 got o out

1607 }

1609 /* get the front file if necessary */

1610 if ((cp->c_frontvp == NULL) &&

1611 ((cp->c_flags & CN_NOCACHE) ==

1612 (voi d) cachefs getfrontfl I e(cp)

1613 }

1614 if (cp->c_flags & CN_NOCACHE) {

1615 error = ETI MEDOUT;

1616 goto out;

1617 }

1619 /* if disconnected, needs to be popul ated and have good attributes */
1620 if ((fscp->fs cdconnect ed ! = CFS_CD_CONNECTED) &&

1621 (((cp->c_netadat a. nd_f | ags & MD_POPULATED) == 0) ||
1622 (cp->c_netadata. nd_flags & MD_NEEDATTRS))) {

1623 error = ETI MEDOUT;

1624 goto out

1625 }

1627 for (popoff = iooff; popoff < (iooff + iolen); popoff += MAXBSIZE) {
1628 if (cachefs_charge_page(cp, popoff))

1629 if (fscp->fs_cdconnected == CFS_CD CONNECTED) {
1630 cachef s_nocache(cp);

1631 goto out;

1632 } else {

1633 error = ENOSPC;

1634 goto out;

1635 }

1636 }

1637 }

1639 if (fscp >fs cdconnected ! = CFS_CD_CONNECTED) {

1640 log the first putpage to a file */

1641 |f ((cp->c_netadata. nd_flags & MD_PUTPAGE) == 0) {
1642 /* uses open’s creds if we have them */
1643 if (cp->c_cred)

1644 cr = cp->c_cred;

25
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1646 if ((cp->c netadatandflags&NDl\/APPll\G) == 0) {
1647 error = cachefs_dl og_ci dmap(fscp);
1648 if (error) {

1649 error = ENOSPC,

1650 goto out;

1651

1652 cp->c_netadata. nd_flags | = MD_MAPPI NG
1653 }

1655 commt = cachefs_dl og_nodify(fscp, cp, cr, &seq);
1656 if (comit == 0) {

1657 /* out of space */

1658 error = ENOSPC;

1659 goto out;

1660 }

1662 cp->c_net adat a. nd_seq = seq;

1663 type = cp->c_netadata. md_rltype;

1664 cachefs_nodi fied(cp);

1665 cp->c_netadata. nd_fl ags | = MD_PUTPAGE;

1666 cp->c_netadata. nd_fl ags & ~MD_PUSHDONE;

1667 cp->c_flags | = CN_UPDATED;

1668 }

1670 /* subsequent putpages just get a new sequence nunber */
1671 el se {

1672 /* but only if it matters */

1673 if (cp->c_netadata.nd_seq != fscp->fs_dl ogseq) {
1674 seq = cachefs_dl og_seqnext (fscp);
1675 if (seq == 0) {

1676 error = ENOSPC,

1677 goto out;

1678

1679 cp->c_net adat a. nd_seq = seq;

1680 cp->c_flags | = CN_UPDATED,

1681 /* XXX maybe should do write_netadata here */
1682 }

1683 }

1684 }

1686 frontvp = cp->c_frontvp;

1687 VN_HOLD(frontvp);

1688 nmut ex_exi t (&cp->c_st at el ock) ;

1689 error bp->b_error = vn_rdw (U O WRI TE, frontvp,

1690 bp- >b un.b_addr, iolen, iooff, U O SYSSPACE, O,

1691 RLI MB4_| NFT NI TY kcred, &resi d)

1692 mut ex_ent er (&cp- >c_st at el ock)

1693 VN_RELE(frontvp);

1694 frontvp = NULL;

1695 if (error) {

1696 if (fscp->fs_cdconnected == CFS_CD CONNECTED) {

1697 cachefs nocache(cp)

1698 error = 0;

1699 goto out;

1700 } else {

1701 goto out;

1702 }

1703 }

1705 (void) cachefs_update_all ocmap(cp, iooff, iolen);

1706 cp->c_flags | = (CN_UPDATED | CN_NEED FRONT SYNC

1707 CN_POPULATI ON_PENDI NG ;

1708 if (fscp->fs_cdconnected (= CFS_CD_CONNECTED) {

1709 get hresti me(&cp->c_met adat a. nd_| ocal nt i ne) ;

1710 cp->c_net adat a. md_fl ags | = MD_LOCALMII ME;

1711 }



1713
1714
1715
1716
1717
1718
1719
1720
1721

1723
1724
1725
1726
1727
1728
1729
1730
1731
1732

1734
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out :
if (comit) {
/* commt the |log record */
ASSERT( f scp->f s_cdconnect ed == CFS_CD_DI SCONNECTED) ;
if (cachefs_dlog comit(fscp, commit, error)) {
[ *EMPTY*/
/* XXX fix on panic */
}
}
if (error & commit) {
cp->c_net adat a. nd_fl ags & ~MD_PUTPAGCE;
cachefs_rlent_noveto(fscp->fs_cache, type,
cp->c_netadat a. nd_rl no, cp->c_netadata.md_frontblks);
cp->c_netadata. nd_rltype = type;
cp->c_flags | = CN_UPDATED;
mut ex_exi t (&cp- >c_st at el ock) ;
return (error);
}
| * ARGSUSED* /
static int

1735
1736
1737
1738
1739
1740

1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757

1759
1760

1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777

cachef s_dunp(struct vnode *vp, caddr_t fool, offset_t foo2, offset_t foo03,
caller_context_t *ct)

{
return (ENOSYS); /* should we panic if we get here? */
}
/ * ARGSUSED* /
static int

cachefs_ioctl (struct vnode *vp, int cnd, intptr_t arg, int flag, cred_t *cred,

int *rvalp, caller_context_t *ct)
{

int error;

struct cnode *cp = VIOC(vp);

struct fscache *fscp = C_TO FSCACHE(cp);

struct cachefscache *cachep;

extern knutex_t cachefs_cachel ock;

extern cachefscache_t *cachefs_cacheli st;

cachef si o_pack_t *packp;

STRUCT_DECL( cachef si o_dcnd, dcnd);

int inlen, outlen; /* LP64: generic int for struct in/out len */

voi d *di np, *dout p;

int (*dcnd_routine)(vnode_t *, void *, void *);

if (getzoneid() != GLOBAL_ZONEI D)
return (EPERV;

Cachefs only provides pass-through support for NFSv4,
and all vnode operations are passed through to the

back file system For NFSv4 pass-through to work, only
connected operation is supported, the cnode backvp nmust
exi st, and cachefs optional (eg., disconnectable) flags
are turned off. Assert these conditions which ensure
that only a subset of the ioctls are "truly supported"
for NFSv4 (these are CFSDCVD_DAEMONI D and CFSDCVD_GETSTATS.
The packing operations are meaningl ess since there is
no caching for NFSv4, and the called functions silently
return if the backfil esystemis NFSv4. The daenon
conmands except for those above are essentially used
for disconnectabl e operation support (including |og
rolling), so in each called function, we assert that
NFSv4 is not in use. The _FIO" calls (except _FI OCOD)

* ok ok ok ok Rk ok kb kb ¥k b F o
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1778 * are from"cfsfstype" which is not a docunented

1779 * command. However, the command is visible in

1780 * Jusr/lib/fs/cachefs so the commands are sinply |et

1781 */through (don’t seemto inpact pass-through functionality).

1782 *

1783 CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;

1784 CFS_BACKFS_NFSV4_ASSERT_CNODE( cp) ;

1786 switch (cnd) {

1787 case CACHEFSI O PACK:

1788 packp = cachefs_kmem al | oc(si zeof (cachefsio_pack_ t), KM SLEEP);
1789 error = xcopyin((void *)arg, packp, sizeof (cachefsio_pack_ t));
1790 if (lerror)

1791 error = cachefs_pack(vp, packp->p_nane, cred);

1792 cachef s_kmem free(packp, sizeof (cachefsio_pack_t));

1793 br eak;

1795 case CACHEFSI O UNPACK:

1796 packp = cachefs_kmem al | oc(si zeof (cachefsio_pack_ t), KM SLEEP);
1797 error = xcopyin((void *)arg, packp, sizeof (cachefsio_pack_t));
1798 if (lerror)

1799 error = cachefs_unpack(vp, packp->p_nane, cred);

1800 cachef s_kmem free(packp, sizeof (cachefsio_pack_t));

1801 br eak;

1803 case CACHEFSI O _PACKI NFO.

1804 packp = cachefs_kmem al | oc(si zeof (cachefsio_pack_t), KM SLEEP);
1805 error = xcopyin((void *)arg, packp, sizeof (cachefsio_pack_t));
1806 if (lerror)

1807 error = cachefs_packi nfo(vp, packp->p_nane,

1808 &packp->p_status, cred);

1809 if (lerror)

1810 error = xcopyout (packp, (void *)arg,

1811 si zeof (cachefsio_pack_t));

1812 cachefs_kmem free(packp, sizeof (cachefS| o_pack_t));

1813 br eak;

1815 case CACHEFSI O UNPACKALL:

1816 error = cachefs_unpackal | (vp);

1817 br eak;

1819 case CACHEFSI O DCMD:

1820 /*

1821 * This is a private interface between the cachefsd and

1822 * this file system

1823 */

1825 /* must be root to use these commands */

1826 if (secpolicy_fs_config(cred, vp->v_vfsp) != 0)

1827 return (EPERV;

1829 /* get the command packet */

1830 STRUCT INIT(dcnd, flag & DATAMODEL_MASK) ;

1831 error = xcopyin((void *)arg, STRUCT BUF(dcnd)

1832 S| ZEOF_STRUCT( cachef si o_dcnd, DATAMJDEL_NATI VE));

1833 if (error)

1834 return (error);

1836 /* copy in the data for the operation */

1837 di np = NULL;

1838 if ((inlen = STRUCT_FCET(dcnd, d_slen)) > 0) {

1839 di np = cachefs_knem al | oc(inlen, KM SLEEP);

1840 error = xcopyi n( STRUCT_FCGETP(dcnd, d_sdata), dinp,

1841 inlen);

1842 if (error)

1843 return (error)
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1844

1846
1847
1848
1849

1851
1852
1853
1854
1855
1856
1857

1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
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
1909

}
/* allocate space for the result */
doutp = NULL;

if ((outlen = STRUCT_FGET(dcnd, d_rlen)) > 0)
doutp = cachefs_kmem al | oc(outlen, KM SLEEP);

/*

* Assert NFSv4 only allows the daenpbnid and getstats

* daenon requests

*

/

ASSERT( CFS_I SFS_BACKFS NFSV4(fscp) = @ |
STRUCT_FGET(dcrd, d_cn) SDCND DAEMONI D | |
STRUCT_FGET(dcrd, d_cnd) == CFSDCMD_GETSTATS) ;

/* get the routlne to execute */

dcnd_routine = NULL;

switch (STRUCT FGET(dcnd, d_cnd)) {

case CFSDCVD_DAEMONI D:
dcnd_routine = cachefs_i o_daenoni d;
br eak;

case CFSDCMVD_STATECET:
dend_routine = cachefs_i o_stateget;
br eak;

case CFSDCMD_STATESET:
dcnd_routine = cachefs_io_stateset;
break;

case CFSDCMD_XWAI T:
dcnd_routine = cachefs_io_xwait;
br eak;

case CFSDCMD_EXI STS:
dcrrd routi ne = cachefs_io_exists;
bre

case CFSDCND LOSTFOUND:
demd_routine = cachefs_io_| ostfound;
break;

case CFSDCVD_GETI NFO
dcnd_routine = cachefs_io_getinfo;
br eak;

case CFSDCMVD_CI DTCFI D:
dcnd_routine = cachefs_io_cidtofid;
br eak;

case CFSDCVD_CETATTRFI D
dcrrd routi ne = cachefs_io_getattrfid;
bre

case CFSDCND GETATTRNAME:
dcnd_routine = cachefs_io_getattrnane;
break;

case CFSDCMD_GETSTATS:
dcnd_routine = cachefs_io_getstats;
br eak;

case CFSDCVD_ROOTFI D:
dend_routine = cachefs_io_rootfid,;
br eak;

case CFSDCMD_CREATE:
dcnd_routine = cachefs_io_create;
break;

case CFSDCMD_REMOVE:
dcnd_routine = cachefs_io_renove;
break;

case CFSDCMD_LI NK;
dcnd_routine = cachefs_io_link;
br eak;

case CFSDCVD_RENAME:
dend_routine = cachefs_i o_renang;
br eak;
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1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931

1933
1934
1935

1937
1938
1939
1940

1942
1943
1944
1945
1946

1948

1950
1951
1952
1953
1954

1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

case

case

case

case

case

case

case

def au

/* ex

if (d

/* co

if ((

[* fr

if (di

if (d

CFSDCVD_MKDI R:
dcnd_routine = cachefs_io_nkdir;
br eak;

CFSDCVD_RMDI R:
dcnd_routine = cachefs_io_rmdir;
br eak;

CFSDCVD_ SYNLINK
dcnd_routine = cachefs_i o_syniink;
br eak;

CFSDCMD_SETATTR
dend_routine = cachefs_io_setattr;
br eak;

CFSDCVD_SETSECATTR:
dcnd_routine = cachefs_io_setsecattr;
break;

CFSDCVD_PUSHBACK:
dcnd_routine = cachefs_i o_pushback;
break;

It:
error = ENOITY;
br eak;

ecute the routine */
cnmd_routi ne)
error = (*dcnd_routine)(vp, dinp, doutp);

py out the result */
error == 0) && doutp)
error = xcopyout (doutp, STRUCT_FGETP(dcnd, d_rdata),

outl en);
ee allocated menory */
i np)
cachef s_kmem free(dinp, inlen);
out p)
cachefs_kmem free(doutp, outlen);

br eak;

_FIl CCOD:
if (s

ecpolicy_fs_config(cred, vp->v_vfsp) !=0) {
error = EPERM

break;
}
error = EBUSY;
if (arg) {
/* non-zero arg nmeans do all filesystens */
nut ex_ent er (&cachef s_cachel ock) ;
for (cachep = cachefs_cachelist; cachep != NULL;
cachep = cachep->c_next) {
mut ex_ent er (&achep->c_fslistl ock);
for (fscp = cachep->c_fslist;
fscp !'= NULL;
fscp = fscp->fs_next) {
if (CFS_I SFS_CODCONST(fscp))
gethrestl ne( & scp->fs_cod_tine);
error = 0;
}
mut ex_exi t (&achep->c_fslistl ock);
}
nut ex_exi t (&cachef s_cachel ock) ;
} else {

if (CFS_I SFS_CODCONST(fscp)) {

30
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1976 get hresti me(& scp->fs_cod_tine);
1977 error = 0O;

1978 }

1979 }

1980 br eak;

1982 case _FI OSTOPCACHE:

1983 error = cachefs_stop_cache(cp);

1984 br eak;

1986 defaul t:

1987 error = ENOTTY;

1988 br eak;

1989 }

1991 /* return the result */

1992 return (error);

1993 }

1995 i no64_t

1996 cachefs_fileno_conflict(fscache_t *fscp, ino64_t old)
1997 {

1998 ino64_t new,

2000 ASSERT( MUTEX_HELD( &f scp- >fs_f sl ock));

2002 for (;;) {

2003 fscp->fs_info.fi_local fileno++;

2004 if (fscp->fs_info.fi_localfileno == 0)
2005 fscp->fs_info.fi_localfileno = 3;
2006 fscp->fs_flags | = CFS_FS DI RTYI NFG,
2008 new = fscp->fs_info.fi_localfileno;
2009 if (! cachefs_fileno_inuse(fscp, new))
2010 break;

2011 1

2013 cachefs_i numregister(fscp, old, new;

2014 cachefs_i numregister(fscp, new, 0);

2015 return (new);

2016 }

2018 /* ARGSUSED*/

2019 static int

2020 cachefs_getattr(vnode_t *vp, vattr_t *vap, int flags, cred_t *cr,
2021 caller_context_t *ct)

2022 {

2023 struct cnode *cp = VTOC(vp);

2024 fscache_t *fscp = C_TO FSCACHE(cp);

2025 int error = 0;

2026 int held = 0;

2027 int connected = O;

2029 #ifdef CFSDEBUG

2030 CFS_DEBUG( CFSDEBUG_VOPS)

2031 printf("cachefs_getattr: ENTER vp %\n", (void *)vp);
2032 #endi f

2034 if (getzoneid() != GLOBAL_ZONEI D)

2035 return (EPERM ;

2037 /* Call backfilesystemgetattr if NFSv4 */
2038 if (CFS_I SFS_BACKFS_NFSV4(fscp))

2039 error = cachefs_getattr_backfs_nfsv4(vp, vap, flags, cr, ct);
2040 goto out

2041 }
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2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067

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

2085
2086
2087
2088
2089
2090
2091
2092
2093
2094

2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107

#if 0

#endi f

If it has been specified that the return value will
just be used as a hint, and we are only being asked
for size, fsid or rdevid, then return the client’s
notion of these values w thout checking to nake sure
that the attribute cache is up to date.

The whol e point is to avoid an over the wire CETATTR
call.

R EEE R
-~

(flags & ATTR HINT) {
if (vap->va_mask ==
(vap->va_mask & (AT_SIZE | AT_FSID | AT_RDEV))) {
if (vap->va_mask | AT_SI ZE)
vap- >va_sl ze = cp->C_si ze;
/*
* Return the FSID of the cachefs filesystem
* not the back filesystem
*
/
if (vap->va_mask | AT_FSID)
vap->va_fsid = vp->v_vfsp->vfs_dev;
if (vap->va_mask | AT_RDEV)
vap->va_rdev = cp->c_attr.va_rdev;
return (0);

}

/*
* Only need to flush pages if asking for the ntinme
* and if there any dirty pages.
*/
if (vap->va_mask & AT_MII ME) {
[ * EMPTY*/

/*
* XXX bob: stolen fromnfs code, need to do sonething simlar
*

rp = VIOR(vp); )
if ((rp->r_flags & RDIRTY) || rp->r_iocnt > 0)
(voi d) nfs3_putpage(vp, (offset_t)0, 0, O, cr);

for (55) {
/* get (or renew) access to the file system*/
if (held) {
cachefs_cd_rel ease(fscp);
held = 0;
}
error = cachefs_cd_access(fscp, connected, 0);
if (error)
goto out;
held = 1

/
If it has been specified that the return value wll
just be used as a hint, and we are only being asked
for size, fsid or rdevid, then return the client’s
notion of these values w thout checking to make sure
that the attribute cache is up to date.
The whole point is to avoid an over the wire GETATTR
*
*/cal I.
if (flags & ATTR_HINT) {
if (vap->va_mask ==
(vap->va_mask & (AT_SIZE | AT_FSID | AT_RDEV))) {

* Ok % ok % Ok F
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2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120

2122
2123
2124
2125
2126
2127
2128

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

2143
2144
2145
2146

2148
2149
2150
2151
2152
2153
2154
2155
2156

2158
2159
2160
2161
2162

2164
2165

2167
2168
2169
2170
2171

2173

if (vap->va_mask | AT_SI ZE)
vap- >va_sl ze = cp->C_si ze;
/

*
* Return the FSID of the cachefs filesystem
* not the back filesystem
*
/
if (vap->va_mask | AT_FSID)

vap->va_fsid = vp->v_vfsp->vfs_dev
if (vap->va_mask | AT_R

vap->va_rdev = cp->c_attr.va_rdev;
goto out;

}

mut ex_ent er (&cp- >c_st at el ock) ;
if ((cp->c_netadata.nd_flags & MD _NEEDATTRS) &&
(fscp->fs_cdconnected !'= CFS_CD_CONNECTED)) {
mut ex_exi t (&cp- >c_st at el ock) ;
connected = 1;
conti nue;

}

error = CFSOP_CHECK_COBJECT(fscp, cp, 0, cr);
if (CFS_TI NEClJT(fscp error)) {

nut ex_exi t (&cp->c_st at el ock) ;

cachef s_cd_rel ease(fscp);

held = 0;

cachefs_cd_ti nmedout (fscp);

conti nue;

}

1f (error) {
mut ex_exi t (&cp- >c_st at el ock) ;
br eak;

}

/* check for fileno conflict */
if ((fscp->fs_inumsize > 0) &&
((cp->c_netadata. nd_flags & MD_LOCALFI LENO) == 0)) {
i no64_t fakenum

mut ex_exi t (&cp- >c_st at el ock) ;
nut ex_ent er (& scp- >fs_f sl ock);
fakenum = cachefs_i num r eal 2f ake(f scp,
cp->c_attr.va_nodeid);
if (fakenum == 0)
fakenum = cachefs_fileno_conflict(fscp,
cp->c_attr.va_nodeid);

}
nut ex_exi t (&f scp->fs_fsl ock);

nut ex_ent er ( &cp- >c_st at el ock) ;
cp->c_netadata. nd_flags | = MD_ LOCALFI LENO,
cp->c_netadat a. nd_| ocal fil eno = fakenum

) cp->c_flags | = CN_UPDATED,

/* copy out the attributes */
*vap = cp->c_attr;

/*

* return the FSID of the cachefs filesystem
* not the back filesystem

*/

vap->va_fsid = vp->v_vfsp->vfs_dey;

/* return our idea of the size */

33
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2174
2175

2177
2178
2179
2180

2182
2183
2184
2185
2186
2187
2188
2189
2190

2192
2193
2194
2195
2196
2197

2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212

2214
2215
2216
2217
2218
2219
2220
2221

2223
2224
2225
2226

2228
2229
2230

2232
2233

2235
2236
2237
2238
2239

out :

if (cp->c_size > vap->va_size)
vap->va_si ze = cp->c_si ze;

/* overwite with our version of fileno and tinestanps */
vap- >va_nodei d = cp->c_netadata. nd_| ocal fil eno;
vap->va_ntime = cp->c_netadata. md_I ocal nti ne;
vap->va_ctime = cp->c_netadata. nd_| ocal cti ne;
mut ex_exi t (& p- >c_st at el ock);

br eak;

}

if (held)
cachefs_cd_rel ease(fscp);

#i f def CFS_CD_DEBUG

#endi f

ASSERT((curthread->t_flag & T_CD HELD) == 0)

#i f def CFSDEBUG

#endi f

}
/

*

CFS_DEBUG( CFSDEBUG_VOPS)
printf("cachefs_getattr: EXIT error = %\n", error);

return (error);

* cachefs_getattr_backfs_nfsv4
*

* Call

NFSv4 back filesystemto handle the getattr (cachefs

* pass-through support for NFSv4).

*/

static int
cachefs_getattr_backfs_nfsv4(vnode_t *vp, vattr_t *vap,
int flags, cred_t *cr, caller_context_t *ct)

{

cnode_t *cp = (I,( p);

fscache_t *fscp = C_ TO ) FSCACHE( cp) ;
vnode_t *backvp;

int error;

/
For NFSv4 pass-through to work, only connected operation
is supported, the cnode backvp nust exist, and cachefs
optional (eg., disconnectable) flags are turned off. Assert
these conditions for the getattr operation.

EIE
-~

CFS_BACKFS_NFSVA4_ASSERT FSCACHE( f scp) ;
CFS_BACKFS_NFSV4_ASSERT_CNODE( cp) ;

/* Call backfs vnode op after extracting backvp */
mut ex_ent er (&cp->c_st at el ock) ;

backvp = cp->c_backvp;

mut ex_exi t (&cp- >c_st at el ock) ;

CFS_DPRI NT_BACKFS_NFSV4(fscp, ("cachefs_getattr_backfs_nfsv4: cnode %,"
" backvp %\ n", cp, backvp));
error = VOP_CETATTR(backvp, vap, flags, cr, ct);

/* Update attributes */
cp->c_attr = *vap;

/*

* return the FSID of the cachefs filesystem
* not the back filesystem

*

/

vap->va_fsid = vp->v_vfsp->vfs_dev;
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2241
2242

2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257

2259
2260

2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272

2274
2275
2276
2277
2278
2279
2280
2281
2282

2284
2285
2286
2287
2288

2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302

2304
2305

return (error);

/ * ARGSUSED4* /
static int
cachefs_setattr(

vnode_t *vp,

vattr_t *vap,

int flags,

cred_t *cr,

cal l er_context _t *ct)

cnode_t *cp = VTOC(vp);
fscache_t *fscp = C_ TO ) FSCACHE( cp) ;

int error;
int connect ed;
int held = 0;

if (getzoneid() != GLOBAL_ZONEI D)
return (EPERV;

Cachefs only provides pass-through support for NFSv4,
and all vnode operations are passed through to the
back file system For NFSv4 pass-through to work, only

* % ok k% o *

exi st, and cachefs optional (eg.,
are turned off. Assert these conditions to ensure that
* the backfilesystemis called for the setattr operation.
S

CFS_BACKFS_NFSV4_ASSERT FSCACHE(fscp) ;
CFS_BACKFS_NFSV4_ASSERT_CNODE( cp) ;

connected = 0;
for (53) {

/* drop hold on file system*/
if (held) {

connected operation is supported, the cnode backvp nmust
di sconnect abl e) fl ags

/* Wn't loop with NFSv4 connected behavi or */

ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
cachefs cd rel ease(fscp);
held =

}

/* acquire access to the file system*/
error = cachefs_cd_access(fscp, connected, 1);
if (error)
break
held =

/* performthe setattr */
error = cachefs_setattr_comon(vp, vap, flags, cr,
if (error) {

/* if connected */

if (fscp->fs_cdconnected == CFS_CD CONNECTED) {

if (CFS_TIMEQUT(fscp, error)) {
cachef s_cd_r el ease(fscp);
held =0
cachefs_cd_ti medout (fscp);
connected = 0;
conti nue;

}

/* el se nust be di sconnected */
el se {

ct);
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2306
2307
2308
2309
2310
2311
2312
2313

2315
2316
2317
2318
2319
2320
2321
2322

2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337

2339
2340
2341

2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356

2358
2359
2360
2361
2362
2363
2364
2365

2367
2369

2370
2371

if (CFS_TI MEQUT(fscp,
connected = 1;

conti nue;

}
br eak;

}

if (held) {
cachefs_cd_rel ease(fscp);

}
#i fdef CFS_CD DEBUG

ASSERT((curthread->t _flag & T_CD HELD) == 0);

36

error)) {

of the page after the
that the NULL passed

#endi f
return (error);
}
static int
cachefs_setattr_comon(
vnode_t *vp,
vattr_t *vap,
int flags,
cred_t *cr,
call er _context_t *ct)
{
cnode_t *cp = VTOC(vp);
fscache_t *fscp = C_TO FSCACHE(cp);
cachef scache_t *cachep = fscp->fs_cache;
ui nt _t mask = vap->va_nask;
int error = 0;
uint_t bent;
/* Cannot set these attributes. */
if (mask & AT_NOSET)
return (EINVAL);
/*
* Truncate file. Mist have wite perm ssion and not be a directory.
*/
if (mask & AT_SIZE) {
if (vp->v_type == VDIR) {
i f (CACHEFS_LOG LOGA NG cachep, CACHEFS_LOG TRUNCATE) )
cachefs_| og_truncat e(cachep, ElSDI R
fscp->fs_cfsvfsp,
&cp->c_net adat a. nd_cooki e,
cp->c_id.cid_fileno,
crget uid(er), vap->va_size);
return (EISDIR
}
}
/*
* Cotta deal with one special case here, where we're setting the
* size of the file. First, we zero out part
* new size of the file. Then we toss (not wite) all pages after
* page in which the new of fset occurs. Note
* 1n instead of a putapage() fn paraneter is correct, since
* no dirty pages will be found (B_TRUNC | B_I NVAL).
*/
rw_enter (&cp->c_rw ock, RWWRI TER);
/* sync dirty pages */
if (1CFS | SFS BACKFS NFSV4(fscp)) {
error = cachefs_put page_comon(vp, (offset_t)0, 0, 0, cr);
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2372
2373
2374
2375

2377
2378
2379
2380
2381
2382
2383
2384
2385
2386

2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399

2401
2402

2404
2405
2406
2407
2408

2410
2411

2413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425

2427

2429
2430
2431
2432
2433

2435
2436
2437

if (error == EINTR)
goto out;

error = 0;
/* if connected */
if (fscp->fs_cdconnected == CFS_CD CONNECTED) {
error = cachefs_setattr_connected(vp, vap, flags, cr, ct);

/* el se nust be di sconnected */

el se {
error = cachefs_setattr_di sconnected(vp, vap, flags, cr, ct);
}
i1f (error)
goto out;
/*

* If the file size has been changed then
* toss whol e pages beyond the end of the file and zero
* the portion of the |ast page that is beyond the end of the file.
*
if (mask & AT SI ZE && ! CFS_| SFS_BACKFS_NFSV4(fscp)) {

bent (uint_t)(cp->c_size & PAGECFFSET);

if (bcnt)

pvn_vpzero(vp, cp->c_size, PAGESIZE - bcnt);
(void) pvn_vplist_dirty(vp, cp->c_size, cachefs_push,
B TRUNC | B_INVAL, cr);

}
out :
rw_exit(&p->c_rw ock);
if ((mask & AT_SIZE) &&
( CACHEFS_LOG_LOGG NG( cachep, CACHEFS_LOG TRUNCATE) ) )
cachefs_Tog_truncate(cachep, error, fscp->fs_cfsvfsp,
&cp- >c_net adat a. nd_cooki e, cp- >c_i d.cid_fileno,
crgetuid(cr), vap->va_si ze);
return (error);
}
static int

cachefs_setattr_connect ed(

vnode_t *vp,

vattr_t *vap,

int flags,

cred_t *cr,

cal l er_context_t *ct)

cnode_t *cp = VTOC(vp);

fscache_t *fscp = C_TO FSCACHE(cp);
uint_t mask = vap->va_nmask;

int error = 0;

int setsize;

mut ex_ent er (&cp- >c_st at el ock) ;

if (cp->c_backvp == NULL)
error = cachefs_getbackvp(fscp, cp);
if (error)
goto out;

}

error = CFSOP_CHECK_COBJECT(fscp, cp, 0, cr);
if (error)
goto out;
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2439
2440
2441
2442
2443
2444

2446
2447
2448
2449
2450

2452
2453
2454
2455
2456
2457

2459
2460
2461
2462
2463
2464
2465
2466

2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478

2480
2481
2482
2483
2484
2485
2486
2487

2489

2491
2492
2493
2494
2495

2497
2498

2500
2501
2502
2503

out :

CFS_DPRI NT_BACKFS_NFSV4(fscp, ("cachefs_setattr (nfsv4):
"backvp %\n", cp, cp->c_backvp));
error = VOP_SETATTR(cp->c_backvp, vap, flags, cr, ct);
if (error) {
goto out;
}

/* if the size of the file is being changed */
if (mask & AT_SIZE) {

cp->c_size = vap->va_si ze;

error = 0;

setsize = 0;

cnode %,

/* see if okay to try to set the file size */
if (((cp->c_flags & CN_NOCACHE) == 0) &&
CFS_I SFS NO\ISHARED(fscp))
“/* okay to set size if file is popul ated */
if (cp->c_netadata. nd_flags & MD_POPULATED)
setsize = 1;

/*

* Okay to set size if front file exists and setting
* file size to zero.
*
f

((cp->c_netadata. nd_flags & MD_FILE) &&
(vap->va_size == 0))
setsize = 1;

}

/* if okay to try to set the file size */
if (setsize) {
error = 0;
if (cp->c_frontvp == NULL)
error = cachefs_getfrontfile(cp);
if (error ==
error = cachefs_frontfile_size(cp, cp->c_size);
} else if (cp->c_metadata.nd_flags & MD_FILE) {
/* make sure file gets nocached */
error = EEXI ST;

}

/* if we have to nocache the file */

if (error) {

if ((cp->c_flags & CN_NOCACHE) == 0 &&

I CFS_| SFS_BACKFS NFSV4(fscp))
cachef's_nocache(cp);

error = 0;

}
cp->c_flags | = CN_UPDATED;

/* XXX bob: given what nodify_cobject does this seens unnecessary */
cp->c_ attr va_mask = AT_ALL;
error VOP_GETATTR( cp- >c_backvp, &cp->c_attr, 0, cr, ct);
if (error)
goto out;

cp->c_attr. va_ size = MAX(cp->c_attr.va_size, cp->c_size);
cp->c_size = cp->c_attr.va_si ze;

CFSOP_MODI FY_COBJECT(fscp, cp, cr);

mut ex_exi t (&cp- >c_st at el ock) ;
return (error);
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2504 }
2506 /*

2507 * performthe setattr on the local file system

2508 */

2509 /* ARGSUSED4*/
2510 static int
2511 cachefs_setattr_di sconnect ed(

2512
2513
2514
2515
2516
2517 {
2518
2519
2520
2521
2522
2523

2525
2526

2528
2529
2530

2532
2534

2536
2537

2539
2540

2542

2544
2545
2546
2547
2548
2549

2551
2552
2553
2554

2556
2557
2558
2559
2560

2562
2563
2564
2565

2567
2568
2569

vnode_t *vp,

vattr_t *vap,

int flags,

cred_t *cr,
caller_context_t *ct)

cnode_t *cp = VTOC(vp);

fscache_t *fscp = C_TO FSCACHE(cp);
int mask;

int error;

int newile;

off _t commt = O;

if (CFS_I SFS_WRI TE_AROUND( f scp))
return (ETI MEDOUT);

/* if we do not have good attributes */
if (cp->c_netadata.md_flags & MD_NEEDATTRS)
return (ETI MEDOUT);
/* primary concern is to keep this routine as nuch like ufs_setattr */
mut ex_ent er (&cp- >c_st at el ock) ;

error = secpolicy_vnode_setattr(cr, vp, vap, &p->c_attr, flags,
cachefs_access_l ocal, cp);

if (error)
goto out;

mask = vap->va_mask;

/* if changing the size of the file */
if (mask & AT_SIZE) {
if (vp->v_type == VDIR) {
error = EISDI R,

goto out;

}

if (vp->v_type == VFIFO {
error = 0;
goto out;

}

if ((vp->v_type != VREG) &&
T((vp->v type == VLNK) && (vap->va_size == 0))) {
error = EINVAL,
goto out

}

if (vap->va_size > fscp->fs_of fmax) {
error = EFBI G
goto out;

}

/* if the file is not popul ated and we are not truncating it */
if (((cp->c_netadata.nd_flags & MD_POPULATED) == 0) &&
(vap->va_size !'= 0)) {
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2570
2571
2572

2574
2575
2576
2577
2578
2579
2580
2581

2583
2584
2585
2586
2587
2588
2589

2591
2592
2593
2594
2595
2596
2597
2598
2599

2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618

2620
2621
2622
2623
2624
2625
2626
2627
2628
2629

2631
2632
2633
2634
2635

error = ETI MEDOUT;
goto out;

}

if ((cp->c_netadata.md_flags & MD_MAPPING == 0) {
error = cachefs_dl og_ci dnmap(fscp);
if (error) {
error = ENOSPC;
goto out;

cp->c_netadata. nd_fl ags | = MD_MAPPI NG
}

/* log the operation */
commt = cachefs_dlog_setattr(fscp, vap, flags, cp, cr);
if (commt ==

error = ENOSPC,

goto out;

}
cp->c_flags & ~CN_NOCACHE;

/* special case truncating fast symlinks */
if ((vp->v_type == VLNK) &&
(cp->c_netadata. nd_fl ags & MD_FASTSYMLNK) ) {
/* XXX how can we get here */
/* XXX shoul d update ntine */
cp->c_size = 0;
error = 0;
goto out;

}

/* get the front file, this may create one */
newfile = (cp->c_netadata.md_flags & MD_ FILE) ? 0 : 1;
if (cp->c_frontvp == NULL)
error = cachefs_getfrontfile(cp);
if (error)
goto out;

}
ASSERT( cp->c_frontvp);
if (newfile & (cp->c_flags & CN_UPDATED)) {
/* allocate space for the netadata */
ASSERT( (cp->c_flags & CN_ALLOC_PENDI NG == 0);
ASSERT((cp >c_filegrp->fg flags & CFS FG._ ALLOC > ATTR)
== o)
error = fil egrp_wite_netadata(cp->c_filegrp,
&cp->c_id, &cp->c_netadata);
if (error)
goto out;

}

/* change the size of the front file */
error = cachefs_frontfile_size(cp, vap->va_size);
if (error)
goto out;
cp->c_attr.va_size = cp->c_size = vap->va_si ze;
get hresti me( &p- >c_net adat a. rrd_l ocal ntine);
cp->c_netadat a. nd_flags | = MD_POPULATED | MD_LOCALMII ME;
cachefs_nodi fi ed(cp)
cp->c_flags |= CN UPDATED
}

if (mask & AT_MODE)
/* mark as nodified */
if (cachefs_nodified_alloc(cp)) {
error = ENOSPC;
goto out;
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2636 }

2638 if ((cp->c_nmetadata.nd_flags & MD_MAPPING == 0) {
2639 error = cachefs_dl og_ci dmap(fscp);
2640 if (error) {

2641 error = ENOSPC,

2642 goto out;

2643 }

2644 cp->c_netadata. nd_flags | = MD_MAPPI NG
2645 }

2647 /* log the operation if not already |ogged */
2648 if (coomit == 0)

2649 commit = cachefs_dlog_setattr(fscp, vap, flags, cp, cr);
2650 if (comit == 0) {

2651 error = ENOSPC;

2652 goto out;

2653 }

2654 }

2656 cp->c_attr.va_node & S_| FM;

2657 cp->c_attr.va_node | = vap->va_node & ~S_| FMr;
2658 get hresti me( &cp->c_net adat a. nd_| ocal cti ne);
2659 cp->c_netadat a. nd_fl ags | = MD_LOCALCTI ME;

2660 cp->c_flags | = CN_UPDATED;

2661 }

2663 if (mask & (AT_U D AT_GD)) {

2665 /* mark as nodified */

2666 if (cachefs_nodified_alloc(cp)) {

2667 error = ENOSPC,

2668 goto out;

2669 }

2671 if ((cp->c rretadatarrdflags&l\/DNAPPlNG) ==0) {
2672 error = cachefs_dl og_ci dmap(fscp);
2673 if (error) {

2674 error = ENOSPC,

2675 goto out;

2676

2677 cp->c_netadata. nd_flags | = MD_MAPPI NG
2678 }

2680 /* log the operation if not already |ogged */
2681 if (coomit == 0) {

2682 commit = cachefs_dl og_setattr(fscp, vap, flags, cp, cr);
2683 if (commt ==

2684 error = ENOSPC;

2685 goto out;

2686 }

2687 }

2689 if (mask & AT_UI D)

2690 cp->c_attr.va_uid = vap->va_uid;

2692 if (msk & AT_G D)

2693 cp->c_attr.va_gid = vap->va_gid;

2694 get hresti me( &cp->c_net adat a. nd_| ocal cti ne);
2695 cp->c_net adat a. md_fl ags | = MD_LOCALCTI ME;

2696 cp->c_flags | = CN_UPDATED;

2697 }

2700 if (mask & (AT _MTI ME| AT _ATIME)) {

2701 /* mark as nodified */
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2702 if (cachefs_nodified_alloc(cp)) {

2703 error = ENOSPC,

2704 goto out;

2705 }

2707 if ((cp->c_nmetadata.nd_flags & MD_MAPPING == 0) {
2708 error = cachefs_dl og_ci dmap(fscp);

2709 if (error) {

2710 error = ENOSPC,

2711 goto out;

2712 }

2713 cp->c_netadata. nd_flags | = MD_MAPPI NG
2714 }

2716 /* log the operation if not already |ogged */
2717 if (comit == 0) {

2718 conmmit = cachefs_dl og_setattr(fscp, vap, flags,
2719 if (comt == 0) {

2720 error = ENOSPC,

2721 goto out

2722 }

2723 }

2725 if (mask & AT_MTIME) {

2726 cp->c_net adat a. nd_| I Iml = vap->va_nti nme;
2727 cp->c_net adat a. nd_f s | = MD_LOCALMI ME;
2728 }

2729 if (mask & AT_ATI ME)

2730 cp->c_attr.va_atine = vap->va_ati nme;
2731 get hrest i me(&cp->c_met adat a. nd_| ocal cti ne) ;

2732 cp->c_net adat a. md_fl ags | = MD_LOCALCTI ME;

2733 cp->c_flags | = CN_UPDATED;

2734 }

2736 out:

2737 mut ex_exi t (&cp- >c_st at el ock) ;

2739 /* commit the log entry */

2740 if (commit)

2741 if (cachefs_dlog_comit(fscp, coomit, error)) {
2742 [ *EMPTY*/

2743 /* XXX bob: fix on panic */

2744 }

2745 1

2746 return (error);

2747 }

2749 /* ARGSUSED */
2750 static int
2751 cachefs_access(vnode_t *vp, int node, int flags, cred_t *cr,

2752 cal ler_context_t *ct)

2753 {

2754 cnode_t *cp = OC( p);

2755 fscache_t *fscp = C_ TO ) FSCACHE( cp) ;
2756 int error;

2757 int held = 0;

2758 int connected = O;

2760 #ifdef CFSDEBUG

2761 CFS_DEBUG CFSDEBUG_VOPS)

2762 printf("cachefs_access: ENTER vp %\n", (void *)vp);
2763 #endi f

2764 if (getzoneid() != GLOBAL_ZONEID) {
2765 error = EPERM

2766 goto out;

2767 }

cp,

42

cr);
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2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2779

2781
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792

2794
2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833

Cachefs only provides pass-through support for NFSv4,
and all vnode operations are passed through to the
back file system For NFSv4 pass-through to work, only
connected operation is supported, the cnode backvp nust
exi st, and cachefs optional (eg., disconnectable) flags
are turned off. Assert these conditions to ensure that
the backfilesystemis called for the access operation.

* ok % ok k ok F ok
—~

CFS_BACKFS_NFSV4_ASSERT FSCACHE(fscp)
CFS_BACKFS_NFSV4_ASSERT_CNODE( cp) ;

for (53) {

/* get (or renew) access to the file system*/

if (held) {
/* Wn't loop with NFSv4 connected behavior */
ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
cachefs cd rel ease(fscp);
held =

error = cachefs_cd_access(fscp, connected, 0);
if (error)

break
held =

if (fscp->fs_cdconnected == CFS_CD_CONNECTED)
error = cachefs_access_connect ed(vp, node, flags,

cr);
if (CFS_TI MEQUT(fscp, error)) {
cachefs cd_rel ease(fscp);
held = O;
cachefs_cd _ti madout(fscp)
connected =
continue;

} else {
nut ex_ent er (&cp- >c_st at el ock);
error = cachefs_access_| ocal (cp, node, cr);
mut ex_exi t (&cp- >c_st at el ock) ;
if (CFS_TIMEQUT(fscp, error)) {
if (cachefs_cd_access_miss(fscp)) {
mut ex_ent er (&cp- >c stat el ock) ;
if (cp->c_backvp = ULL) {
(voi d))cachefs _get backvp(fscp,
cp);

mut ex_exit (& p->c_st at el ock);
error = cachefs_access_connected(vp,
node, flags, cr);

if (!CFS_TI MEQUT(fscp, error))
break;

del ay(5*hz);

connected = 0;

conti nue;

}
connected = 1;
conti nue;

}
br eak;

}
if (held)
cachefs_cd_rel ease(fscp);
#i f def CFS_CD_DEBUG
ASSERT((curthread->t _flag & T_CD HELD) == 0);
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2834
2835
2836
2837
2838
2839
2840
2841

2843
2844
2845
2846
2847
2848

2850

2852
2853
2854
2855

2857
2858
2859
2860
2861
2862

2864
2865
2866
2867
2868
2869
2870

2872
2873
2874
2875

2877
2878
2879
2880
2881

2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896

2898
2899

#endi f
out :
#i f def CFSDEBUG

CFS DEBLKKCFSDEBUG VOPS)
printf("cachefs_access: EXIT error = %\n", error);
#endi f
return (error);
}
static int
cachefs_access_connect ed(struct vnode *vp, int node, int flags, cred_t *cr)

{
cnode_t *cp = VTOC(vp);
fscache_t *fscp = C_TO FSCACHE(cp);

int error = 0;
nmut ex_ent er (&cp- >c_st at el ock) ;
/* Make sure the cnode attrs are valid first. */
error = CFSOP_CHECK_COBJECT(fscp, cp, 0, cr);
if (error)
goto out;
/* see if can do a local file system check */
if ((fscp->fs_info.fi_mtflags & CFS_ACCESS_BACKFS) == 0 &&
I CFS_| SFS_BACKFS NFSV4(fscp)) {
error = cachefs_access_|l ocal (cp, node, cr);
goto out;
}
/* else do a rempte file system check */
el se {
if (cp->c_backvp == NULL) {
error = cachefs_getbackvp(fscp, cp);
if (error)
goto out;
}
CFS_DPRI NT_BACKFS_NFSVA4(f scp,
("cachefs_access (nfsv4): cnode %, backvp %\n",
cp, cp->c_backvp));
error = VOP_ACCESS(cp->c_backvp, node, flags, cr, NULL);
/*
* even though we don't ‘need’” the ACL to do access
* via the backvp, we should cache it here to make our
* behavi or nore reasonable if we go disconnected.
*
/
if (((fscp->fs_info.fi_mtflags & CFS_NOACL) == 0) &&
(cachefs_vtype_acl ok(vp)) &&
((cp->c_flags & CN_NOCACHE) == 0) &&
(! CFS_I SFS_BACKFS NFSV4(fscp)) &&
((cp->c_netadata. nd_flags & MD_ACL) == 0))
(voi d) cachefs_cacheacl (cp, NULL);
}
out :
/*
* |f NFS returned ESTALE, mark this cnode as stale, so that
* the vn_open retry will read the file anew from backfs
*
/
if (error == ESTALE)
cachefs_cnode_stal e(cp);
mut ex_exi t (&cp- >c_st at el ock) ;
return (error);
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2900 }

2902 /*
* CFS has a fastsynlink scheme. If the size of the link is < C FSL_SIZE, then
* the link is placed in the metadata itself (no front file is allocated).

2903
2904
2905

2906 /* ARGSUSED*/

2907 static int

2908 cachefs_readlink(vnode_t *vp, uio_t *uiop, cred_t *cr, caller_context_t *ct)
{

2909
2910
2911
2912
2913
2914
2915

2917
2918

2920
2921

2923
2924
2925
2926
2927
2928
2929
2930
2931
2932
2933

2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946

2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965

int error = 0;

cnode_t *cp = m( p);

fscache_t *fscp = C_ TO ) FSCACHE( cp) ;
cachef scache_t *cachep = fscp->f s_cache;
int held = 0;

int connected = O;

if (getzoneid() != GLOBAL_ZONEI D)
return (EPERM ;

if (vp->v_type != VLNK)
return (EINVAL);

Cachefs only provides pass-through support for NFSv4,

and all vnode operations are passed through to the

back file system For NFSv4 pass-through to work, only

connected operation is supported, the cnode backvp nmust

exi st, and cachefs optional (eg., disconnectable) flags

are turned off. Assert these conditions to ensure that
* the backfilesystemis called for the readlink operation.
*/

CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;

CFS_BACKFS_NFSV4_ASSERT_CNODE( cp) ;

for (;;

EE S

{
/* get (or renew) access to the file system?*/
if (held) {
/* Wn't loop with NFSv4 connected behavi or */
ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
ﬁa?:gefs cd_rel ease(fscp);
e

error = cachefs_cd_access(fscp, connected, 0);
if (error)

br eak;
held = 1;

if (fscp->fs_cdconnected == CFS_CD _CONNECTED) {
/*

* since readlink_connected will call stuffsynlink
* on success, have to serialize access
*
if (!rw_tryenter(&p->c_rw ock, RWWRI TER)) {
cachefs_cd_rel ease(fscp);
rw enter(&cp >c_rw ock, RW WRI TE R) ;
error = cachefs_cd access(fscp, connected, 0);
if (error) {
held = 0;
rw_exit(&cp->c_rw ock);
br eak;

}

error = cachefs_readlink_connected(vp, uiop, cr);
rw_exit(&cp->c_rw ock);
i f( CFS_TI MEQUT( f scp, error)) {

45
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2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2982
2983
2984
2985
2986
2987
2988
2989
2990
2991
2992
2993
2994
2995
2996
2997
2998
2999
3000
3001
3002
3003
3004
3005
3006
3007
3008

3010
3011
3012
3013
3014

3016
3017
3018
3019
3020
3021
3022

3024
3025

3027
3028
3029
3030
3031

fscache_t

cachefs cd_rel ease(fscp);
held = 0;
cachefs_cd _ti medout(fscp)
connected =
conti nue;
}
} else {
e ror = cachefs_readlink_di sconnected(vp, uiop);
if (CFS_TIMEOUT(fscp, error))
if (cachefs_cd_access_m ss(fscp)) {
/* as above *T
if (!rw_tryenter(&cp->c_rw ock,
RW WRI TER) )
cachefs_cd_rel ease(fscp);
rw_enter (&cp->c_rw ock,
RW VRl TER) ;
error = cachefs_cd _access(fscp,
connect ed, 0),
if (error) {
held = 0
rw_exit(&p->c_rw ock);
br eak;

}

error = cachefs_readlink_connected(vp,
ui op, cr);

rw_exit(&cp->c_rw ock);

if (ICFS_TI lVEClJT(fscp, error))

bre
del ay(5* hz)
connected = O;
conti nue;

connected = 1;
conti nue;

}
br eak;

}
i f (CACHEFS LOG LOGG NG(cachep, CACHEFS_LOG READLI NK))

cachefs_l og_readlink(cachep, error, fscp->fs_cfsvfsp,
&cp->c_net adat a. nd_cooki e, cp- >c_i d.cid_fileno,
crgetuid(cr), cp->c_size);

if (held)

cachefs_cd_rel ease(fscp);

#i f def CFS_CD_DEBUG
ASSERT((curthread->t _flag & T_CD HELD) == 0);

* The over the wire error for attenpting to readlink something
* other than a synbolic link is ENXIO  However, we need to
* return EINVAL instead of ENXIO, so we nmap it here.

return (error == ENXIO ? EINVAL : error);

cachefs_readl i nk_connect ed(vnode_t *vp, uio_t *uiop, cred_t *cr)
3026 {
int error;

¥ep = VIO vp) ;
*fscp = C_ TO ) FSCACHE( cp) ;
buf ;

int buflen;
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3032
3034

3036
3037
3038

3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055

3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067
3068
3069
3070

3072
3073
3074
3075
3076
3077
3078

3080
3081
3082
3083

3085
3086

3088
3089
3090
3091
3092
3093
3094

3096

int readcache = 0;
mut ex_ent er (&cp- >c_st at el ock) ;

error = CFSOP_CHECK_COBJECT(fscp, cp, 0, cr);
if (error)
goto out;

/* if the symlink is cached as a fast symlink */
if (cp->c_netadata.nmd_flags & MD_FASTSYMLNK) {
ASSERT(CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
error = uionove(cp->c_met adat a. nd_al | oci nf o,
M N(cp->c_si ze, uiop->uio_resid), U O READ, uiop);

#i f def CFSDEBUG

readcache = 1;
goto out;
CFSDEBUG */
/* XXX KLUDGE! correct for insidious 0-len symink */
if (cp->c_size !=0)
readcache = 1;
goto out;

#endif /* CFSDEBUG */
}

/* if the symlink is cached in a front file */
if (cp->c_netadata.nd_flags & MD_POPULATED) ({
ASSERT( CFS_| SFS_BACKFS _NFSV4(fscp) == 0);
ASSERT( cp->c_netadata. md_flags & ND FI LE)
if (cp->c_frontvp == NULL
(void) cachefs_getfrontfile(cp);

}

i1f (cp->c_netadata.md_flags & MD_POPULATED) {
/* read symink data fromfrontfile */
ui op->ui o_offset = 0;
(voi d) VOP_RW.OCK(cp->c_frontvp,

V_V\RI TELOCK_FALSE, NULL);

error = VOP
VOP_RWUNLOCK( cp->c_frontvp, V_WR TELOCK FALSE, NULL);

/* XXX KLUDGE! correct for insidious O-len synmiink */
if (cp->c_size !=0) {

readcache = 1;

goto out;

}

/* get the symlink contents fromthe back fs */

error = cachefs_readlink_back(cp, cr, &buf, &buflen);
if (error)
goto out;

/* copy the contents out to the user */
error = uionove(buf, M N(buflen, uiop->uio_resid), U O READ, uiop);
/*
* try to cache the symlink, note that its a noop if NOCACHE is set
* or if NFSv4 pass-through is enabl ed.
*
/
if (cachefs_stuffsymink(cp, buf,
cachefs_nocache(cp);
}

cachef s_knmem free(buf,

buflen)) {

MAXPATHLEN) ;

> READ( cp- >C frontvp, uiop, 0, kcred, NULL);
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3098 out:

3099 mut ex_exi t (&cp- >c_st at el ock) ;

3100 if (error == 0)

3101 if (readcache)

3102 fscp->fs_stats.st_hits++;

3103 el se

3104 fscp->fs_stats.st_m sses++;

3105 }

3106 return (error);

3107 }

3109 static int

3110 cachefs_readl i nk_di sconnect ed(vnode_t *vp, uio_t *uiop)

3111 {

3112 int error;

3113 cnode_t *cp = VTCC( p);

3114 fscache_t *fscp = C_ TO ) FSCACHE( cp) ;

3115 int readcache = 0;

3117 mut ex_ent er (&cp- >c_st at el ock) ;

3119 /* if the symlink is cached as a fast symlink */
3120 if (cp->c_net adat a.md_flags & MD_FASTSYMLNK) {

3121 error = ui omove(cp->c_netadata. md_al | ocinfo,
3122 M N(cp->c_si ze, uiop->uio_resid), U OREAD, uiop);
3123 readcache = 1;

3124 goto out;

3125 }

3127 /* if the symlink is cached in a front file */

3128 if (cp->c_netadata.nd_flags & MD_POPULATED) ({

3129 ASSERT( cp->c_net adata. nd_fl ags & MD_FI LE);
3130 if (cp->c_frontvp == NULL

3131 (void) cachefs_getfrontfile(cp);

3132 }

3133 i1f (cp->c_netadata.nd_flags & MD_POPULATED) {
3134 /* read symink data fromfrontfile */
3135 ui op- >ui o_of fset = 0;

3136 (voi d) VOP_RW.OCK(cp->c_frontvp,

3137 V_WRI TELOCK_FALSE, NULL)

3138 error = VOP_READ(cp->c_frontvp, uiop, 0, kcred, NULL);
3139 VOP_RWUNLOCK( cp->c_frontvp, V_WRI TELOCK_FALSE, NULL);
3140 readcache = 1;

3141 goto out;

3142 }

3143 }

3144 error = ETI MEDOUT;

3146 out:

3147 nmut ex_exi t (&cp->c_st at el ock);

3148 if (error == 0)

3149 if (readcache)

3150 fscp->fs_stats.st_hits++;

3151 el se

3152 fscp->fs_stats.st_m sses++;

3153 }

3154 return (error);

3155 }

3157 /* ARGSUSED*/

3158 static int

3159 Eachefs_fsync(vnode_t *vp, int syncflag, cred_t *cr, caller_context_t *ct)
3160

3161 cnode_t *cp = VTOC(vp);

3162 int error = 0;

3163 fscache_t *fscp = C_TO FSCACHE(cp);

48
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3164 int held = 0; 3230 /* clear the cnode error if putpage worked */
3165 int connected = O; 3231 if ((error == 0) &% cp->c_error) {
3232 mut ex_ent er(&cp >c_st at el ock);
3167 #ifdef CFSDEBUG 3233 cp->c_error = 0;
3168 CFS_DEBUG( CFSDEBUG_VCPS) 3234 mut ex_exi t (&p- >c_st at el ock) ;
3169 printf("cachefs_fsync: ENTER vp %\n", (void *)vp); 3235 }
3170 #endi f
3237 if (error)
3172 if (getzonei d() = GLOBAL_ZONEI D) { 3238 br eak;
3173 error = EPERM 3239 }
3174 goto out :
3175 } 3241 /* if connected, sync the backvp */
3242 if ((fscp->fs_cdconnected == CFS_CD CONNECTED) &&
3177 if (fscp->fs_backvfsp && fscp->fs_backvfsp->vfs_flag & VFS_RDONLY) 3243 cp- >c_backvp) {
3178 goto out; 3244 mut ex_ent er (&cp- >c_st at el ock) ;
3245 if (cp->c_backvp) {
3180 /* 3246 CFS_DPRI NT_BACKFS_NFSV4( f scp,
3181 * Cachefs only provides pass-through support for NFSv4, 3247 (" cachef s_fsync (nfsv4): cnode %,
3182 * and all vnode operations are passed through to the 3248 " backvp %\ n", cp, cp->c_backvp));
3183 * back file system For NFSv4 pass-through to work, only 3249 error VOP. FSYNC(cp >c_backvp, syncflag, cr,
3184 * connected operation is supported, the cnode backvp nust 3250
3185 * exist, and cachefs optional (eg., disconnectable) flags 3251 if (CFS TI MEQUT(fscp, error)) {
3186 * are turned off. Assert these conditions to ensure that 3252 mut ex_exi t (& p->c_st at el ock) ;
3187 * the backfilesystemis called for the fsync operation. 3253 cachefs cd_rel ease(fscp);
3188 */ 3254 held = 0;
3189 CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ; 3255 cachefs cd _timedout (fscp);
3190 CFS_BACKFS_NFSV4_ASSERT_CNODE( cp) ; 3256 cont i nue;
3257 } else if (error & (error != EINTR))
3192 for (;;) { 3258 cp->c_error = error;
3193 /* get (or renew) access to the file system*/ 3259 }
3194 if (held) { 3260 mut ex_exit (&cp- >c_st at el ock) ;
3195 /* Wn't loop with NFSv4 connected behavior */ 3261 }
3196 ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
3197 cachefs_cd_rel ease(fscp); 3263 /* sync the netadata and the front file to the front fs */
3198 held = 0; 3264 if (!CFS_I SFS_BACKFS_NFSV4(fscp)) {
3199 } 3265 error = cachefs_sync_net adat a(cp) ;
3200 error = cachefs_cd_access(fscp, connected, 1); 3266 if (error &&
3201 if (error) 3267 (fscp->fs_cdconnected == CFS_CD_CONNECTED) )
3202 break; 3268 error = 0;
3203 held = 1; 3269 1
3204 connected = 0; 3270 br eak;
3271 }
3206 /* if a regular file wite out the pages */
3207 if ((vp->v_type == VREG) && vn_has_cached_dat a(vp) && 3273 if (error ==
3208 I CFS_| SFS_BACKFS_NFSV4(fscp)) { 3274 error = cp->c_error;
3209 error = cachefs _put page_comon(vp, (offset_t)O0,
3210 0, 0, cr); 3276 if (held)
3211 if (CFS Tl NEClJT(fscp, error)) { 3277 cachefs_cd_rel ease(fscp);
3212 if (fscp->fs_cdconnected == CFS_CD CONNECTED) {
3213 cachefs_cd_rel ease(fscp); 3279 out:
3214 held = 0; 3280 #ifdef CFS_CD _DEBUG
3215 cachefs _cd_ti nedout (fscp); 3281 ASSERT( (curthread->t_flag & T_CD HELD) == 0);
3216 conti nue; 3282 #endi f
3217 } else {
3218 connected = 1; 3284 #ifdef CFSDEBUG
3219 conti nue; 3285 CFS_DEBUG CFSDEBUG_VOPS)
3220 } 3286 printf("cachefs_fsync: EXIT vp %\n", (void *)vp);
3221 } 3287 #endi f
3288 return (error);
3223 /* if no space left in cache, wait until connected */ 3289 }
3224 if ((error == ENOCSPC) &&
3225 (fscp->fs_cdconnected ! = CFS_CD_CONNECTED)) { 3291 /*
3226 connected = 1; 3292 * Called fromcachefs_inactive(), to nmake sure all the data goes out to disk.
3227 conti nue; 3293 */
3228 } 3294 int
3295 cachefs_sync_net adat a(cnode_t *cp)
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3296 {
3297 int error = 0;
3298 struct filegrp *fgp;
3299 struct vattr va;
3300 fscache_t *fscp = C_TO FSCACHE(cp);
3302 #i fdef CFSDEBUG
3303 CFS_DEBUG( CFSDEBUG_VOPS)
3304 printf("c_sync_netadata: ENTER cp % cflag %\n"
3305 (void *)cp, cp->c_flags);
3306 #endif
3308 nmut ex_ent er (&cp->c_st at el ock) ;
3309 if ((cp->c_flags & CN_UPDATED) == 0)
3310 goto out;
3311 if (cp->c_flags & (CN_STALE | CN_DESTROY))
3312 goto out;
3313 fgp = cp->c_filegrp;
3314 if ((fgp->fg flags & CFS FG WRI TE) == 0)
3315 goto out;
3316 if (CFS_I SFS_BACKFS_NFSV4(fscp))
3317 goto out;
3319 if (fgp->fg_flags & CFS_FG ALLOC_ATTR) {
3320 mut ex_exi t (& p->c_st at el ock);
3321 error = filegrp_ aIIocattr(fgp);
3322 mut ex_ent er (&cp- >c_st at el ock) ;
3323 if (error) {
3324 error = 0;
3325 goto out;
3326 }
3327 1
3329 if (cp->c_flags & CN_ALLOC PENDI NG {
3330 error = filegrp_create_netadata(fgp, &cp->c_netadata,
3331 &cp >c_id);
3332 if (error)
3333 goto out;
3334 cp->c_flags & ~CN_ALLOC_PENDI NG
3335 }
3337 if (cp->c_flags & CN_NEED_FRONT_SYNC) {
3338 if (cp->c_frontvp !'= NULL)
3339 error = VOP_FSYNC(cp->c_frontvp, FSYNC, kcred, NULL);
3340 if (error) {
3341 cp->c_netadata. md_ti mestanp.tv_sec = O;
3342 } else {
3343 va.va_ rrask = AT_MII ME;
3344 error = VCP G:‘I’ATTR(cp >c_frontvp, &va, O,
3345 kcred, NULL);
3346 if (error)
3347 goto out;
3348 cp->c_netadata.nd_tinestanp = va.va_nti nme;
3349 cp->c_flags &
3350 ~(CN_NEED_FRONT_SYNC |
3351 CN_PCPULATI ON_PENDI NG) ;
3352 }
3353 } else {
3354 cp->c_flags &=
3355 ~(CN_NEED_FRONT_SYNC | CN_POPULATI ON_PENDI NG) ;
3356 }
3357 }
3359 /*
3360 * XXX tony: How can CN_ALLOC PENDI NG still be set??
*

3361 XXX tony: How can CN_UPDATED not be set 2??2??
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3362 */

3363 if ((cp->c_flags & CN ALLOC PENDING == 0 &&

3364 (cp->c_fl ags & CN_UPDATED)) {

3365 error filegrp_wite_netadata(fgp, &cp->c_id,

3366 &cp— >c_net adat a) ;

3367 if (error)

3368 goto out;

3369 }

3370 out:

3371 if (error) {

3372 [* XXX nmodified files? */

3373 if (cp->c_netadata.nd_rlno) {

3374 cachefs_renovefrontfil e(&p->c_net adat a,
3375 &cp->c_id, fgp);

3376 cachefs_rlent_novet o(C TO_FSCACHE( cp) - >f s_cache,
3377 CACHEFS_RL_FREE, cp-. >c_netadata. nd_rl no, 0);
3378 cp->c_netadat a. nd_ rino = 0;

3379 cp->c_netadata. md_rltype = CACHEFS RL_NONE;
3380 if (cp->c_frontvp)

3381 VN_RELE(cp->c_frontvp);

3382 cp->c_frontvp = NULL;

3383 }

3384 }

3385 if ((cp->c_flags & CN_ALLOC_PENDI NG) == 0)

3386 (void) f egrp_destroy_netadata(fgp, &cp->c_id);
3387 cp->c_flags | = CN A LOC_PENDI NG

3388 cachef's_nocache(cp);

3389 }

3390 /*

3391 * we clear the updated bit even on errors because a retry
3392 * will probably fail also.

3393 */

3394 cp->c_flags & ~CN_UPDATED;

3395 mut ex_exi t (&cp->c_st at el ock);

3397 #ifdef CFSDEBUG

3398 CFS_DEBUG( CFSDEBUG_VOPS)

3399 printf("c_sync_netadata: EXIT cp % cflag %\n",
3400 (void *)cp, cp->c_flags);

3401 #endif

3403 return (error);

3404 }

3406 /

*
3407 * This is the vop entry point for inactivating a vnode.

3408 * It just queues the request for the async thread which

3409 * calls cachefs_inactive.

3410 */Because of the dnlc, it is not safe to grab nost |ocks here.

3411 *

3412 | * ARGSUSED*/

3413 static void

3414 cachefs_inactive(struct vnode *vp, cred_t *cr, caller_context_t *ct)

3415 {

3416 cnode_t *cp;

3417 struct cachefs_req *rp;

3418 fscache_t *fscp;

3420 #ifdef CFSDEBUG

3421 CFS_DEBUG CFSDEBUG_VOPS)

3422 printf("cachefs_inactive: ENTER vp %\n", (void *)vp);
3423 #endi f

3425 p = VTOC(vp);

3426 fscp = C.TO FSC‘ACHE(cp)
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3428 ASSERT((cp->c_flags & CN_IDLE) == 0);

3430 /*

3431 * Cachefs only provides pass-through support for NFSv4,
3432 * and all vnode operations are passed through to the
3433 * pack file system For NFSv4 pass-through to work, only
3434 * connected operation is supported, the cnode backvp nmust
3435 * exist, and cachefs optional (eg., disconnectable) flags
3436 * are turned off. Assert these conditions to ensure that
3437 * the backfilesystemis called for the inactive operation.
3438 */

3439 CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;

3440 CFS_BACKFS_NFSV4_ASSERT_CNODE( cp) ;

3442 /* vn_rele() set the v_count == 1 */

3444 cp->c_i pending =

3446 rp = kmem cache_al | oc(cachefs_req_cache, KM SLEEP);

3447 rp->cfs_cnd = CFS_I DLE;

3448 rp->cfs_cr = cr;

3449 crhol d(rp->cfs_cr);

3450 rp->cfs reqUCU|dIe ci_vp = vp;

3451 cachef s_addqueue(rp, & C_TO FSCACHE(cp)->fs_workq));

3453 #i fdef CFSDEBUG

3454 CFS_DEBUG CFSDEBUG_VOPS)

3455 printf("cachefs_inactive: EXIT vp %\n", (void *)vp);
3456 #endif

3457 }

3459 /* ARGSUSED */
3460 static int
3461 cachefs_| ookup(vnode_t *dvp, char *nm vnode_t **vpp,

3462 struct pathname *pnp, int flags, vnode t *rdir, cred_t *cr,
3463 caller_context _t *ct, int *direntflags, pat hnane_t *real pnp)
3465 {

3466 int error = 0;

3467 cnode_t *dcp = VTOC(dvp);

3468 fscache_t *fscp = C_TO FSCACHE(dcp);

3469 int held = 0;

3470 int connected = 0;

3472 #ifdef CFSDEBUG

3473 CFS_DEBUG CFSDEBUG_VOPS)

3474 printf("cachefs_l ookup: ENTER dvp % nm %\n", (void *)dvp, nm;
3475 #endi f

3477 if (getzoneid() != GLOBAL_ZONEID) {

3478 error = EPERM

3479 goto out;

3480 }

3482 /*

3483 * Cachefs only provides pass-through support for NFSv4,
3484 * and all vnode operations are passed through to the
3485 * back file system For NFSv4 pass-through to work, only
3486 * connected operation is supported, the cnode backvp nmust
3487 * exist, and cachefs optional (eg., disconnectable) flags
3488 * are turned off. Assert these conditions to ensure that
3489 */the backfilesystemis called for the | ookup operation.
3490 *

3491 CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;

3492 CFS_BACKFS_NFSV4_ASSERT_CNCDE( dcp) ;
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3494 for (;;

3495 /* get (or renew) access to the file system*/
3496 if (held) {

3497 /* Wn't |loop with NFSv4 connected behavior */
3498 ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
3499 cachefs_cd_rel ease(fscp);

3500 held = 0;

3501

3502 error = cachefs_cd_access(fscp, connected, 0);
3503 if (error)

3504 break;

3505 held = 1;

3507 error = cachefs_| ookup_comon(dvp, nm vpp, pnp,

3508 flags, rdir, cr);

3509 if (CFS_TIMEQUT(fscp, error)) {

3510 if (fscp->fs_cdconnected == CFS_CD _CONNECTED) {
3511 cachefs_cd_rel ease(fscp);

3512 held = 0;

3513 cachefs cd_ti madout(fscp)

3514 connected =

3515 conti nue;

3516 } else {

3517 if (cachefs_cd_access_m ss(fscp)) {
3518 rw_ent er (&cp->c_rw ock, RW READER);
3519 error = cachefs_Tookup_ back(dvp, nm
3520 vpp, cr);

3521 rw_exi t (&dcp->c_rw ock) ;

3522 if (! CFS_TI MEQUT( f scp, error))
3523 br eak;

3524 del ay(5*hz);

3525 connected = 0;

3526 conti nue;

3527 }

3528 connected = 1;

3529 cont i nue;

3530 }

3531 }

3532 br eak;

3533 1

3534 if (held)

3535 cachefs_cd_rel ease(fscp);

3537 if (error == 0 & | S_ DEWP(*vpp)) {

3538 struct vnode *neva

3539 newp = specvp(*vpp, (*vpp)->v_rdev, (*vpp)->v_type, cr);
3540 VN_RELE(*vpp) ;

3541 if (newp == NULL) {

3542 error = ENOSYS;

3543 } else {

3544 *Vpp = newp;

3545 }

3546 }

3548 #ifdef CFS_CD _DEBUG

3549 ASSERT((curthread->t_flag & T_CD HELD) == 0);

3550 #endi f

3551 out:

3552 #ifdef CFSDEBUG

3553 CFS_DEBUG CFSDEBUG_VOPS)

3554 printf("cachefs_|l ookup: EXIT error = %\n", error);
3555 #endi f

3557 return (error);
3558 }
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3560 /* ARGSUSED */

3561 int

3562 cachefs_| ookup_common(vnode_t *dvp, char *nm vnode_t **vpp,
3563 struct pathname *pnp, int flags, vnode_t *rdir, cred_t *cr)
3564 {

3565 int error = 0;

3566 cnode_t *cp, *dcp = VTIOC(dvp);

3567 fscache_t *fscp = C_TO FSCACHE(dcp);

3568 struct fid cookie;

3569 u_offset_t d_offset;

3570 struct cachefs_req *rp;

3571 cfs_cid_t cid, dircid;

3572 uint_t flag;

3573 uint_t uncached = 0;

3575 *vpp = NULL;

3577 /*

3578 * If lookup is for "", just return dvp. Don’t need
3579 * to send It over the wire, look it up in the dnlc,
3580 * or performany access checks.

3581 */

3582 if (*nm=="\0") {

3583 VN HC]_D( dvp);

3584 vpp = dvp;

3585 return (0);

3586 }

3588 /* can’t do | ookups in non-directories */

3589 if (dvp->v_type != VDR

3590 return (ENOTDIR);

3592 /* perform access check, also does consistency check if connected */
3593 if (fscp->fs_cdconnected == CFS_CD CONNECTED) {

3594 error = cachefs_access_connected(dvp, VEXEC, 0, cr);
3595 } else {

3596 mut ex_ent er (&Jcp- >c_st at el ock) ;

3597 error = cachefs_access_| ocal (dcp, VEXEC, cr);
3598 mut ex_exi t (&Jcp- >c_st at el ock) ;

3599 1

3600 if (error)

3601 return (error);

3603 /*

3604 * |f lookup is for ".", just return dvp. Don’t need
3605 * to send It over the wire or look it up in the dnlc,
3606 * just need to check access.

3607 *

3608 if (strcn'p(nm 0) {

3609 D(dvp)

3610 *vpp dvp;

3611 return (0);

3612 }

3614 /* check the dnlc */

3615 *vpp = (vnode_t *)dnl c_I ookup(dvp, nm;

3616 if (*vpp)

3617 return (0);

3619 /* read lock the dir before starting the search */
3620 rw_enter (&dcp->c_rw ock, RW READER);

3622 nmut ex_ent er (&dcp- >c_st at el ock) ;

3623 dircid = decp->c_id;

3625 dcp- >c_usage++;
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3627 /* if front file is not usable, |ookup on the back fs */

3628 if ((dcp->c_flags & (CN_ NOCACHE | CN_ASYNC_POPULATE)) ||

3629 CFS_I SFS_BACKFS_NFSV4(fscp) ||

3630 ((dcp->c_filegrp->fg_flags & CFS_FG READ) == 0)) {

3631 nmut ex_exi t (&dcp->c_st at el ock);

3632 if (fscp->fs_cdconnected == CFS_CD_CONNECTED)

3633 error = cachefs_| ookup_back(dvp, nm vpp, cr);
3634 el se

3635 error = ETI MEDOUT;

3636 goto out;

3637 }

3639 /* if the front file is not populated, try to populate it */
3640 if ((dcp->c_netadata.nd_flags & MD_POPULATED) == 0)

3641 if (fscp->fs_cdconnected != CFS_CD CONNECTED) {

3642 error = ETI MEDOUT;

3643 mut ex_exi t (&dcp- >c_st at el ock) ;

3644 goto out;

3645 }

3647 if (cachefs_async_okay()) {

3648 /* cannot popul ate if cache is not witable */
3649 ASSERT( (dcp->c_fl ags &

3650 (CN_ASYNC_POPULATE | CN_NOCACHE)) == 0);
3651 dcp->c_flags | = CN_ASYNC_PCPULATE;

3653 rp = kmem cache_al | oc(cachefs_req_cache, KM SLEEP);
3654 rp->cfs_crmd = CFS_POPULATE;

3655 rp->cfs_req_u. cu_popul ate. cpop_vp = dvp;

3656 rp->cfs_cr = cr;

3658 crhold(cr);

3659 VN_HOLD( dvp) ;

3661 cachef s_addqueue(rp, &f scp->fs_workaq);

3662 } else if (fscp->fs_info.fi_mtflags & CFS NOACL) {
3663 error = cachefs_dir_fill(dcp, cr);

3664 if (error !'=0)

3665 mut ex_exi t (&Jcp- >c_st at el ock) ;

3666 goto out;

3667 }

3668

3669 /* no populate if too many asyncs and we have to cache ACLs */
3671 mut ex_exi t (&Jcp->c_st at el ock);

3673 if (fscp->fs_cdconnected == CFS_CD_CONNECTED)

3674 error = cachefs Iookup back(dvp, nm vpp, cr);
3675 el se

3676 error = ETI MEDOUT;

3677 goto out;

3678 }

3680 /* by now we have a valid cached front file that we can search */
3682 ASSERT( (dcp->c_flags & CN ASYNC POPULATE) == 0);

3683 error = cachefs_dir_l ook(dcp, nm &cookie, &flag,

3684 &d_of fset, &cid);

3685 mut ex_exi t (&Jcp- >c_st at el ock) ;

3687 if (error) {

3688 * if the entry does not have the fid, go get it */
3689 |f (error == EINVAL) {

3690 if (fscp->fs_cdconnected == CFS_CD_CONNECTED)
3691 error = cachefs Iookup back(dvp, nm vpp, cr);
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3692
3693
3694

3696
3697
3698
3699
3700
3701
3702
3703
3704

3706
3707
3708
3709
3710
3711
3712
3713
3714
3715
3716
3717
3718
3719
3720
3721
3722
3723
3724

3726
3727
3728
3729
3730

3732
3733
3734
3735
3736
3737
3738
3739
3740
3741

3743
3744
3745
3746
3747

3749
3750
3751
3752
3753
3754
3755

out :

}
| *

el se
error = ETI MEDOUT:

}

/* errors other than does not exist */
else if (error !'= ENCENT)
if (fscp->fs_cdconnected == CFS_CD_CONNECTED)
error = cachefs_| ookup_back(dvp, nm vpp, cr);
el se
error = ETI MEDOUT;

goto out;

}

/*
* Else we found the entry in the cached directory.
* Make a cnode for it.
*
/
error = cachefs_cnode_nake(&ci d,
cr, O, &cp)
if (error == ESTALE) {
ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
nmut ex_ent er (&cp- >c_st at el ock) ;
cachefs_nocache(dcp);
mut ex_exi t (& cp- >c_st at el ock) ;
if (fscp->fs_cdconnected == CFS_CD ) CONNECTED) {
error = cachefs Iookup back(dvp, nm vpp,
uncached =

fscp, &cookie, NULL, NULL,

cr);

} else
error
} else if (error == 0) {
) *vpp = CTOV(cp);

= ETI MEDQUT

if (error == {
/* put the entry in the dnlc */
if (cachefs_dnlc)
dnl c_enter(dvp, nm *vpp);
/* save the cid of the parent so can find the name */
cp = VTOC(*vpp);
if (bcrp(&cp->c_net adat a. nd_parent,
sizeof (cfs_cid_t)) !=0)
mut ex_ent er (&cp- >c_st at el ock) ;
cp->c_netadata. nd_parent = dircid;
cp->c_flags | = CN_UPDATED,
mut ex_exi t (&cp->c_st at el ock) ;

&dircid,

}

rw_exit(&dcp->c_rw ock);

if (uncached && dcp->c_netadata.nd_flags & MD_PACKED)
(voi d) cachefs_pack_common(dvp, cr);

return (error);

* Call ed from cachefs_| ookup_common when the back file system needs to be
* exami ned to performthe | ookup.
*/

static int

cachef s_| ookup_back(vnode_t *dvp,

3756 {

3757

char *nm vnode_t **vpp,

cred_t *cr)

int error = 0;
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3758
3759
3760
3761
3762
3763
3764

3766

3768
3769
3770
3771
3772
3773

3775
3776
3777
3778
3779
3780
3781
3782
3783

3785
3786
3787
3788
3789

3791
3792
3793
3794
3795

3797
3798

3800
3801
3802
3803
3804
3805
3806
3807
3808

3810
3811

3813
3814
3815
3816
3817
3818
3819
3820
3821

3823

#f 0

#endi f

out :

cnode_t *cp, *dcp = VTOC(dvp);
fscache_t *fscp = C_TO FSCACHE(dcp);
vnode_t  *backvp = NULL;

struct vattr va;

struct fid cooki e;

cfs_cid_t cid;

uint32_t valid_fid;

mut ex_ent er (&dcp- >c_st at el ock) ;

/* do a | ookup on the back FS to get the back vnode */
if (dcp->c_backvp == NULL) {
error = cachefs_getbackvp(fscp, dcp);
if (error)
goto out;

}

CFS_DPRI NT_BACKFS_NFSVA4( f scp,
("cachefs_l ookup (nfsv4):
dcp, dcp->c_backvp, nm);

error = VOP_LOOKUP(dcp->c_backvp, nm &backvp,
0, (vnode_t *)NULL, cr, NULL, NULL, NULL);

if (error)

goto out;
if (I'S_DEWP(backvp)) {
struct vnode *devvp

dcp %, dbackvp %, name %\n",

(struct pathname *)NULL,

= backvp;

if (VOP_REALVP(devvp, &backvp,
VN_HOLD( backvp) ;
VN_RELE( devvp) ;

NULL) == 0) {

}

/* get the fid and attrs fromthe back fs */
valid_fid = (CFS_| SFS_BACKFS_NFSV4(fscp) ? FALSE :
error = cachefs_getcooki e(backvp, &cookie, &va, cr,
if (error)

goto out;

TRUE) ;
valid_fid)

0 = va.va_nodei d;

/* XXX bob: this is probably no | onger necessary */

/* if the directory entry was inconplete, we can conplete it now */

if ((dcp->c_netadata.nd_flags & MD PODULATED) &&

((dcp->c_flags & ON_ASYNC POPULATE) == 0) &&

(dcp->c_filegrp->fg_flags & CFS_FG V\RITE)) {
cachefs_dir_nodentry(dcp, d_offset,

&cooki e, &cid);

mut ex_exi t (&dcp->c_st at el ock) ;

/* create the cnode */
if (error == 0) {
error = cachefs_cnode_nake(&ci d,
(valid fid ? &ookie : NULL),
&va, backvp, cr, 0, &cp);
if (error == 0)
) *vpp = CTOV(cp);

fscp,

}
if (backvp)
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3824 VN_RELE( backvp) ;
3826 return (error);
3827 }

3829 /* ARGSUSED7*/
3830 static int
3831 cachefs_create(vnode_t *dvp, char *nm vattr_t *vap,

3832 vcexcl _t exclusive, int nbde, vnode_t **vpp, cred_t *cr, int flag,
3833 cal l er_context _t *ct, vsecattr_t *vsecp)

3835 {

3836 cnode_t *dcp = VTOC(dvp);

3837 fscache_t *fscp = C_TO FSO\CHE(dcp)

3838 cachef scache_t *cachep = fscp->fs cache;

3839 int error;

3840 int connected = 0;

3841 int held = 0;

3843 #ifdef CFSDEBUG

3844 CFS_DEBUG CFSDEBUG_VOPS)

3845 printf("cachefs_create: ENTER dvp %, nm %\n",
3846 (void *)dvp, nm;

3847 #endi f

3848 if (getzonei d() I'= GLOBAL_ZONEI D) {

3849 error = EPERM

3850 got o out

3851 }

3853 /*

3854 * Cachefs only provides pass-through support for NFSv4,
3855 * and all vnode operations are passed through to the
3856 * back file system For NFSv4 pass-through to work, only
3857 * connected operation is supported, the cnode backvp nust
3858 * exist, and cachefs optional (eg., disconnectable) flags
3859 * are turned off. Assert these conditions to ensure that
3860 */the backfilesystemis called for the create operation.
3861 *

3862 CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;

3863 CFS_BACKFS_NFSV4_ASSERT_CNODE( dcp)

3865 for (;;) {

3866 /* get (or renew) access to the file system*/
3867 if (held) {

3868 /* Wn't loop with NFSv4 connected behavior */
3869 ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
3870 cachefs_cd_rel ease(fscp);

3871 held = 0;

3872 }

3873 error = cachefs_cd_access(fscp, connected, 1);
3874 if (error)

3875 break

3876 held =

3878 /*

3879 * if we are connected, performthe renpte portion of the
3880 * create.

3881 */

3882 if (fscp->fs_cdconnected == CFS_CD CONNECTED) {
3883 error = cachefs_create_connected(dvp, nm vap,
3884 excl usive, node, vpp, cr);

3885 if (CFS_TI NECUT(fscp, error)) {

3886 cachefs_cd_rel ease(fscp);

3887 held = 0;

3888 cachefs cd_ti nedout(fscp)

3889 connected =
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3890 conti nue;

3891 } else if (error) {

3892 br eak;

3893 }

3894 }

3896 /* else we nust be disconnected */

3897 el se {

3898 error = cachefs_create_di sconnected(dvp, nm
3899 excl usive, node, vpp, cr);
3900 if (CFS_TI NEOJT(fscp error)) {
3901 connected = 1;

3902 continue;

3903 } else if (error) {

3904 br eak;

3905 }

3906

3907 br eak;

3908 1

3910 if (CACHEFS_LOG LOGAE NG cachep, CACHEFS_LOG CREATE)) {
3911 fid_t *fldpzNULL

3912 ino64_t fileno = 0;

3913 cnode_t *cp = NULL;

3914 if (error == 0)

3915 cp = VIOC(*vpp);

3917 if (cp!= NULL) {

3918 fidp = &cp->c_net adat a. nd_cooki e;
3919 fileno = cp->c_id.cid_fileno;
3920 }

3921 cachefs_l og_create(cachep, error, fscp->fs_cfsvfsp,
3922 fidp, fileno, crgetuid(cr));

3923 }

3925 if (held)

3926 cachefs_cd_rel ease(fscp);

3928 if (error == 0 & & CFS_| SFS_NONSHARED( f scp))

3929 (v0| d) cachefs_pack(dvp, nm cr);

3930 if (error == 0 & & | S_ DEWP(*vpp)) {

3931 struct vnode *spcvp;

3933 spcvp = specvp(*vpp, (*vpp)->v_rdev, (*vpp)->v_type,
3934 VN_RELE(*vp )

3935 if (spcvp == NULL) {

3936 error = ENOSYS;

3937 } else {

3938 *Vpp = spcvp;

3939 }

3940 }

3942 #ifdef CFS_CD _DEBUG

3943 ASSERT((curthread->t_flag & T_CD HELD) == 0);
3944 #endi f

3945 out:

3946 #ifdef CFSDEBUG

3947 CFS_DEBUG( CFSDEBUG_VCPS)

3948 printf("cachefs_create: EXIT error %\n", error);
3949 #endi f

3950 return (error);

3951 }

3954 static int

3955 cachefs_create_connect ed(vnode_t *dvp, char *nm vattr_t *vap,

vap,

cr);
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3956 enum vcexcl exclusive, int npbde, vnode_t **vpp, cred_t *cr)
3957 {

3958 cnode_t *dcp = VTOC(dvp);

3959 fscache_t *fscp = C_.TO FSCACHE(dcp)

3960 int error;

3961 vnode_t *tvp = NULL;

3962 vnode_t *devvp;

3963 fid_t cookie;

3964 vattr_t va;

3965 cnode_t *ncp;

3966 cfs_cid_t cid;

3967 vnode_t *vp;

3968 uint32_t valid_fid;

3970 I* spem al case if file already exists */

3971 error = cachefs_| ookup_common(dvp, nm &vp, NULL, 0, NULL, cr);
3972 if (CFS_TIMEQUT(fscp, error))

3973 return (error);

3974 if (error == 0) {

3975 if (exclusive == EXCL)

3976 error = EEXI ST,

3977 else if (vp->v_type == VDIR && (node & VWRI TE))
3978 error = EISDI R,

3979 else if ((error =

3980 cachefs access_connect ed(vp, node, 0, cr)) == 0) {
3981 f ((vap->va_mask & AT_SIZE) && (vp->v type == VREGQ)) {
3982 vap->va_mask = AT_SI ZE;

3983 error = cachefs _setattr_conmon(vp, vap, O,
3984 cr, NULL);

3985 }

3986 }

3987 i f (error) {

3988 N_RELE(vp) ;

3989 } else

3990 *Vpp = vp;

3991 return (error);

3992 }

3994 rw_enter (&dcp->c_rw ock, RWWRI TER);

3995 mut ex_ent er (&dcp- >c_st at el ock) ;

3997 /* consistency check the directory */

3998 error = CFSOP_CHECK_COBJECT(fscp, dcp, 0, cr);

3999 if (error) {

4000 mut ex_exi t (& Jcp- >c_st at el ock) ;

4001 goto out;

4002 }

4004 /* get the backvp if necessary */

4005 if (dcp->c_backvp == NULL) {

4006 error = cachefs_getbackvp(fscp, dcp);

4007 if (error) {

4008 mut ex_exi t (&dcp- >c_st at el ock) ;

4009 goto out;

4010 }

4011 }

4013 /* create the file on the back fs */

4014 CFS_DPRI NT_BACKFS_NFSV4( fscp,

4015 ("cachefs_create (nfsv4): dcp %, dbackvp %, "
4016 "name %\n", dcp, dcp->c_backvp, nn));

4017 error = VOP_CREATE(dcp->c_backvp, nm vap, exclusive, node,
4018 &devvp, cr, 0, NULL, NULL);

4019 mut ex_exi t (&dcp- >c_st at el ock) ;

4020 if (error)

4021 goto out
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4022 if (VOP_REALVP(devvp, &t vp, NULL) == 0) {

4023 VN_HOLD(t vp) ;

4024 VN_RELE( devvp) ;

4025 } else {

4026 tvp = devvp;

4027 }

4029 /* get the fid and attrs fromthe back fs */

4030 valid_fid = (CFS_I SFS_BACKFS_NFSV4(fscp) ? FALSE : TRUE);
4031 error = cachefs_getcooki e(tvp, &cookie, &va, cr, valid_fid);
4032 if (error)

4033 goto out;

4035 /* make the cnode */

4036 cid.cid_fileno = va.va_nodei d;

4037 cid.cid_flags = 0;

4038 error = cachefs_cnode_nake(&cid, fscp, (valid_fid ? &ookie : NULL),
4039 &a, tvp, cr, 0, &ncp);

4040 if (error)

4041 goto out

4043 *vpp = CTOV(ncp);

4045 /* enter it in the parent directory */

4046 nmut ex_ent er (&dcp- >c_st at el ock) ;

4047 if (CFS_I SFS_NONSHARED(fscp) &&

4048 (dcp->c_netadata. nd_fl ags & MD_POPULATED)) {

4049 /* see if entry already exists */

4050 ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);

4051 error = cachefs_dir_l ook(dcp, nm  NULL, NULL NULL, NULL);
4052 if (error == ENCENT) {

4053 /* entry, does not exist, add the new file */
4054 error = cachefs_dir_enter(dcp, nm &ncp->c_cookie,
4055 &ncp->c_i d, SM ASYNC);

4056 if (error) {

4057 cachef s_nocache(dcp);

4058 error = 0O;

4059 }

4060 /* XXX should this be done el sewhere, too? */
4061 dnl c_enter(dvp, nm *vpp);

4062 } else {

4063 /* entry exists or some other problem*/
4064 cachef s_nocache(dcp);

4065 error = 0;

4066 }

4067 }

4068 CFSOP_MODI FY_COBJECT(f scp, dcp, cr);

4069 mut ex_exi t (&dcp- >c_st at el ock) ;

4071 out:

4072 rw_ex t(&dcp >c_rw ock);

4073 if (tvp)

4074 VN_RELE(tvp);

4076 return (error);

4077 }

4079 static int
4080 cachefs_create_di sconnected(vnode_t *dvp, char *nm vattr_t *vap,

4081 enum vcexcl exclusive, int node, vnode_t **vpp, cred_t *cr)
4082 {

4083 cnode_t *dcp = VTOC(dvp);

4084 cnode_t *cp;

4085 cnode_t *ncp = NULL;

4086 vnode_t *vp;

4087 fscache_t *fscp = C_TO FSCACHE(dcp);
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4088
4089
4090
4091
4092
4093

4095
4096

4098
4099
4100
4101
4102
4103

4105
4106
4107
4108
4109
4110
4111
4112
4113
4114
4115
4116
4117
4118
4119
4120

4122
4123
4124
4125
4126
4127
4128
4129
4130
4131
4132
4133
4134
4135
4136
4137
4138
4139
4140
4141
4142
4143
4144
4145
4146

4148
4149
4150
4151
4152
4153

int error = 0;

struct vattr va;
timestruc_t current_tinme;
off _t commt = O;

fid_t cookie;

cfs_cid_t cid;

rw_ent er (&cp->c_rw ock, RWWRI TER);
mut ex_ent er (&cp- >c_st atel ock) ;

/* give up if the directory is not popul ated */

if ((dcp->c_netadata.nd_flags & MD POPULATED) == 0) {
mut ex_exi t (&cp->c_st at el ock);
rw_exit(&dJcp->c_rw ock);
return (ETI MEDOUT);

}

/* special case if file already exists */
error = cachefs_dir_l ook(dcp, nm &cookie, NULL, NULL, &cid);
if (error == EINVAL)

mut ex_exi t (&Jcp->c_st at el ock);

rw_exit (&cp->c_rw ock);

return (ETI MEDOUT);

}

if (error == 0) {
mut ex_exi t (&cp->c_st at el ock);
rw_exit(&dJcp->c_rw ock);

error = cachefs_cnode_make(&cid, fscp, &cookie, NULL, NULL,

cr, 0, &cp);
if (error) {
return (error);

3/p = CTOV(cp);

if (cp->c_netadata.nd_flags & MD_NEEDATTRS)
error = ETI DOJT
else if (exclu5| ve == EXCL)
error = EEXI ST;
else if (vp->v_type == VDIR && (node & VWRI TE))
SDI R;

error = El
el se {
nut ex_ent er (&cp- >c_st at el ock) ;
error = cachefs_access_| ocal (cp, node, cr);
mut ex_exit (&cp- >c_st at el ock) ;
if (lerror) {
if ((vap->va_mask & AT_SIZE) &&
(vp->v_type == VREG)) {
vap->va_mask = AT_SI ZE;
error = cachefs_setattr_comon(vp,
) vap, 0, cr, NULL);
}
i1f (error) {
VN_RELE(vp);
} else
*vpp = vp

return (error);

}

/* give up if cannot nodify the cache */
if (CFS_I SFS_WRI TE_AROUND(fscp)) {
mut ex_exi t (& Jcp->c_st at el ock) ;
error = ETI MEDOUT,;
goto out;
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4155
4156
4157
4158
4159

4161
4162
4163

4165
4166
4167

4169
4170

4172
4173
4174
4175

4177

4179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
4191
4192
4193
4194
4195
4196
4197
4198
4199
4200
4201
4202
4203
4204
4205

4207
4208
4209
4210
4211
4212

4214
4215
4216
4217
4218
4219

/* check access */

if (error = cachefs_access_|l ocal (dcp, WRITE, cr)) {
mut ex_exi t (&Jcp->c_st at el ock);
goto out;

}

/* mark dir as nodified */
cachef s_nodi fi ed(dcp);
mut ex_exi t (&dcp->c_st at el ock) ;

/* nust be privileged to set sticky bit */
if ((vap->va_npde & VSVTX) && secpol i cy_vnode_stky_nodify(cr)
vap->va_node &= ~VSVTX;

/* make up a reasonable set of attributes */
cachefs_attr_setup(vap, &va, dcp, cr);

/* create the cnode */
error = cachefs_cnode_create(fscp, &a, 0, &ncp);
if (error)

goto out;

mut ex_ent er (&cp- >c_st at el ock) ;

/* get the front file nowinstead of later */
if (vap->va_type == VRE
error = cachefs_getfrontfile(ncp);
if (error) {
nut ex_exi t (&ncp- >c_st at el ock) ;
goto out;

}
ASSERT(ncp->c_frontvp !'= NULL);
ASSERT( (ncp->c_flags & CN ALLOC_PENDI NG == 0);
ncp->c_met adata. md_fl ags [= MD_POPULATED,
} else {
ASSERT(ncp->c_flags & CN_ALLOC PENDI NG ;
if (ncp->c_filegrp->fg flags & CFS FG._ ALLOC > ATTR) {
(void) filegrp_allocattr(ncp->c_filegrp);

}
error = filegrp_create_netadata(ncp->c_filegrp,
&ncp- >c_net adata, &ncp->c_id);
if (error)
mut ex_exi t (&cp- >c_st at el ock) ;
goto out;

}
ncp->c_flags & ~CN_ALLOC_PENDI NG

}

mut ex_ent er (&dcp- >c_st at el ock) ;
cachefs_creategid(dcp, ncp, vap, cr);
cachef s_creat eacl (dcp, ncp);

mut ex_exi t (&dcp- >c_st at el ock) ;

/* set tines on the file */

gethrestine(&current_tine);

ncp->c_metadata. nd_vattr.va_atinme = current_tine;
ncp->c_net adat a. nd_| ocal ctime = current _tine;

ncp- >c_net adata. md_| ocal ntinme = current_tine;
ncp->c_netadata. nd_flags | = MD_LOCALMII ME | MD_LOCALCTI ME;

/* reserve space for the daenon cid mapping */
error = cachefs_dl og_ci dmap(fscp);
if (error) {

mut ex_exi t (&cp- >c_st at el ock) ;

goto out;

1= 0)
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4220

4222
4223
4224
4225
4226
4227
4228

4230
4231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
4242

4244
4245
4246
4247
4248
4249
4250
4251

4253
4255

4257
4258
4259
4260

4262
4263
4264
4265
4266
4267
4268
4269
4270
4271
4272
4273
4274
4275
4276
4277
4278

4280
4281

4283
4284
4285

out :

ncp- >c_net adata. nd_f |l ags | = MD_MAPPI NG

/* mark the new file as nodified */
if (cachefs_nodified_alloc(ncp)) {
mut ex_exi t (&ncp->c_st at el ock) ;
error = ENGOSPC,
goto out;

}
ncp->c_flags | = CN_UPDATED;

/*
* wite the netadata now rather than waiting until
* inactive so that if there’s no space we can |et
* the caller know
*
/
ASSERT( (ncp->c_flags & CN_ALLOC PENDI NG == 0);
ASSERT((ncp >c_fil egr p- >fg flags & CFS_ FG ALL(IZ > ATTR) == 0);
error = filegrp_wite_netadata(ncp->c_filegrp,
&ncp->c_id, &ncp->c_netadata);

if (error) {

mut ex_exi t (&ncp->c_st at el ock);

goto out;

}

/* log the operation */
commit = cachefs_dl og_create(fscp, dcp, nm vap, exclusive,
rmde ncp, 0, cr);

if (comt == 0)
nmut ex eX|t(&ncp >c_stat el ock);
error = ENOSPC,
got o out

}

mut ex_exi t (&ncp->c_st at el ock) ;
mut ex_ent er (&dcp- >c_st at el ock) ;

/* update parent dir times */
dcp->c_netadata. nd_| ocal ntine = current _tine;
dcp->c_netadata. nd_fl ags | = MD_LOCALMII ME;
dcp->c_flags | = CN_UPDATED;

/* enter new file name in the parent directory */
if (dcp->c_net adata md_flags & MD_POPULATED) {
error = cachefs_dir_enter(dcp, nm &ncp->c_cooki e,
&ncp->c_id, 0);
if (error)
cachef s_nocache(dcp);
nut ex exn(&dcp >C statel ock);
error ETI MEDOUT;
got o out

}

dnl c_enter(dvp, nm CTOV(ncp));
} else {

mut ex_exi t (&dcp->c_st at el ock);

error = ETI MEDOUT;

goto out;

mut ex_exi t (&dcp->c_st at el ock) ;

rw_exit(&cp->c_rw ock);

if (commit) {
if (cachefs_dl og_commt(fscp, comit,
[ * EMPTY*/

error)) {
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4286 /* XXX bob: fix on panic */

4287 }

4288 }

4289 if (error) {

4290 /* destroy the cnode we created */

4291 if (ncp)

4292 nut ex_ent er (&ncp- >c_st at el ock) ;

4293 ncp->c_flags | = CN_DESTROY;

4294 nut ex_exi t (&cp- >c_st at el ock);

4295 VN_RELE( CTOV(ncp));

4296

4297 } else {

4298 *vpp = CTOV(ncp);

4299

4300 return (error);

4301 }

4303 /* ARGSUSED*/

4304 static int

4305 cachefs_renove(vnode_t *dvp, char *nm cred_t *cr, caller_context_t *ct,
4306 int flags)

4307 {

4308 cnode_t *dcp = VTOC(dvp);

4309 fscache_t *fscp = C_TO FSCACHE(dcp);

4310 cachef scache_t *cachep = fscp->fs_cache;

4311 int error = 0;

4312 int held = 0;

4313 int connected =

4314 size_t nani en;

4315 vnode_t *vp = NULL;

4316 int vfslock = 0;

4318 #ifdef CFSDEBUG

4319 CFS_DEBUG CFSDEBUG_VOPS)

4320 printf("cachefs_renove: ENTER dvp % nane %\n",
4321 (void *)dvp, nm;

4322 #endi f

4323 if (getzoneid() != GLOBAL_ZONEID) {

4324 error = EPERM

4325 goto out;

4326 }

4328 if (fscp->fs_cache->c_flags & (CACHE_NOFILL | CACHE_NOCACHE))
4329 ASSERT(dcp->c_flags & CN_NOCACHE) ;

4331 /*

4332 * Cachefs only provides pass-through support for NFSv4,
4333 * and all vnode operations are passed through to the
4334 * back file system For NFSv4 pass-through to work, only
4335 * connected operation is supported, the cnode backvp nust
4336 * exist, and cachefs optional (eg., disconnectable) flags
4337 * are turned off. Assert these conditions to ensure that
4338 */the backfilesystemis called for the renove operation.
4339 *

4340 CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;

4341 CFS_BACKFS_NFSV4_ASSERT_CNODE( dcp) ;

4343 for (;;) {

4344 if (vfslock) {

4345 vn_vfsunl ock(vp);

4346 vfsl ock = 0;

4347 }

4348 if (vp) {

4349 VN_RELE(vp) ;

4350 vp = NULL;

4351 }
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4353
4354
4355
4356
4357
4358
4359
4360
4361
4362
4363

4365
4366
4367
4368
4369
4370
4371
4372
4373
4374
4375
4376

4378
4379
4380
4381
4382

4384
4385
4386
4387
4388
4389
4390
4391
4392
4393

4395

4397
4398
4399
4400
4401
4402
4403
4404
4405
4406
4407
4408
4409
4410
4411
4412
4413
4414
4415

4417

/* get (or renew) access to the file system*/

if (held) {
/* Wn't loop with NFSv4 connected behavi or */
ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
cachefs_cd_rel ease(fscp);
held = 0;

error = cachefs_cd_access(fscp, connected, 1);
if (error)

break;
held =1

/* if disconnected, do sonme extra error checking */
if (fscp->fs_cdconnected != CFS_CD CONNECTED) {
/* check perm ssions */
nut ex_ent er (&dcp- >c_st at el ock) ;
error = cachefs_access_| ocal (dcp (VEXEC| WRRI TE), cr);
mut ex_exi t (&dcp- >c_st at el ock) ;
if (CFS_TIMEQUT(fscp, error)) {
connected = 1;
conti nue;

}
if (error)
br eak;

nam en = strlen(nm;

if (namen == 0)
error = EINVAL;
br eak;
}
/* cannot renove . and .. */
if (nnf0] ==".")

if (namen == 1
error = ElI NVAL
br eak;

} elseif (nan1en == 2 && nn{l] ==".") {
error = EEXI ST;
br eak;

}

}

}

/* get the cnode of the file to delete */
error = cachefs_| ookup_comon(dvp, nm &vp, NULL, O, NULL, cr);
if (error) {
if (fscp->fs_cdconnected == CFS_CD_CONNECTED) ({
if (CFS_TIMEQUT(fscp, error)) {
cachefs cd_rel ease(fscp);
hel d = 0;
cachefs_cd tlrredout(fscp)
connected =
conti nue;

} else {
if (CFS_TIMEQUT(fscp, error)) {
connected = 1;
conti nue;

}

}
i f (CACHEFS_LOG _LOGE NG cachep, CACHEFS_LOG REMOVE)) {
struct fid foo;

bzer o( & 0o, sizeof (foo0));
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4418
4419
4420
4421
4422

4424
4425
4426
4427

4429
4430
4431
4432
4433
4434
4435
4436
4437
4438
4439

4441
4442
4443
4444
4445
4446
4447
4448
4449
4450
4451
4452
4453
4454
4455
4456
4457
4458
4459

4461
4462
4463
4464
4465
4466

4468
4469

4471
4472

4474
4475

4477
4478
4479
4480
4481
4482
4483

cachefs_| og_renove(cachep, error,

68

fscp->fs_cfsvfsp, & oo, 0, crgetuid(cr));

br eak;

}
if (vp->v_type == VDIR)

/* must be privileged to remove dirs with unlink() */
if ((error = secpolicy_fs_linkdir(cr, vp->v_vfsp)) !=0)

br eak;

/* see ufs_dirremove for why this is done,

if (vn_vfsw ock(vp)) {
error = EBUSY;

br eak;

}

vfslock = 1;

if (vn_mountedvfs(vp) !'= NULL) {
error = EBUSY;
br eak;

}

if (fscp->fs cdconnect ed == CFS_CD_CONNECTED) {

nmount race */

error = cachefs_renmove_connect ed(dvp, nm cr, vp);

if (CFS_TIMEQUT(fscp, error)) {
cachefs cd rel ease(fscp);
held =
cachefs cd _ti madout(fscp)
connected =
conti nue;

} else {
error = cachefs_renove_di sconnect ed(dvp,

vp);
if (CFS_TIMEQUT(fscp, error)) {
1

nm cCr,

connected =
conti nue;
}
}
br eak;
}
#if 0
if (CACHEFS_LOG LOGA NG(cachep, CACHEFS_LOG REMOVE))
cachefs_l og_renove(cachep, error, fscp->fs_cfsvfsp,
&cp->c_net adat a. nd_cooki e, cp->c_id.cid_fileno,
crgetuid(cr));
#endi f
if (held)
cachefs_cd_rel ease(fscp);
if (vfslock)
vn_vfsunl ock(vp);
if (vp)
VN_RELE(vp);
#i f def CFS_CD_DEBUG
ASSERT((curthread->t _flag & T_CD HELD) == 0);
#endi f
out :

#i f def CFSDEBUG
CFS_DEBUG( CFSDEBUG_VCPS)

printf("cachefs_renove: EXIT dvp %\n", (void *)dvp)
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4484 #endi f

4486
4487 }

4489 int

4490 cachefs_renpve_connect ed(vnode_t *dvp,

4491 {
4492
4493
4494
4495

4497
4498
4499
4500
4501

4503
4504

4506
4507
4508
4509
4510
4511
4512
4513
4514
4515

4517
4518
4519
4520
4521

4523
4524
4525
4526
4527
4528
4529
4530
4531

4533

4535
4536
4537
4538
4539
4540
4541
4542

4544
4545
4546
4547
4548
4549

return (error);

char *nm cred_t *cr, vnode_t *vp)
cnode_t *dcp = VTOC(dvp);

cnode_t *cp = VTOC(vp);

fscache_t *fscp = C_TO FSCACHE(dcp);

int error = 0;

/*

* Acquire the rwiock (WRITER) on the directory to prevent other
* activity on the directory.

*

rw_enter (&dcp->c_rw ock, RWWRI TER);

/* purge dnlc of this entry so can get accurate vnode count */
dnl c_purge_vp(vp);

/*

* |f the cnode is active, make a link to the file
* so operations on the file will continue.

*/

if ((vp->v_type != VDIR) &&
'((vp->v_count == 1) || ((vp->v_count == 2) && cp->c_ipending))) {
error = cachefs_renove_dolink(dvp, vp, nm cr);
if (error)
goto out;

}

/* el se call backfs NFSv4 handler if NFSv4 */

el se if (CFS_I SFS_BACKFS_NFSV4(fscp))
error = cachefs_renove_backfs_nfsv4(dvp,
goto out;

nm cr, vp)

/* else drop the backvp so nfs does not do renanme */
else if (cp->c_backvp)
mut ex_ent er (&cp- >c_st at el ock) ;
if (cp->c_backvp)
VN_RELE( cp- >c_backvp);
cp->c_backvp = NULL;

mut ex_exi t (& p->c_st at el ock);

}
nmut ex_ent er (&dcp- >c_st at el ock) ;

/* get the backvp */
if (dcp->c_backvp == NULL)
error = cachefs_getbackvp(fscp,
if (error) {
mut ex_exi t (&dcp- >c_st at el ock) ;
goto out;

dcp) ;

}

/* check directory consistency */
error = CFSOP_CHECK_COBJECT(fscp, dcp, 0, cr);
if (error) {

mut ex_exi t (&Jcp- >c_st at el ock) ;

goto out;

69
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4551 /* performthe renove on the back fs */

4552 error = VOP_REMOVE(dcp->c_backvp, nm cr, NULL, 0);
4553 if (error) {

4554 mut ex_exi t (&Jcp->c_st at el ock) ;

4555 goto out;

4556 }

4558 /* the dir has been nodified */

4559 CFSOP_MODI FY_COBJECT( f scp, dcp, cr);

4561 /* renpve the entry fromthe popul ated directory */
4562 if (CFS_I SFS_NONSHARED(fscp) &&

4563 (dcp->c_net adat a. md_fl ags & MD_POPULATED)) {
4564 error = cachefs_dir_rnmentry(dcp, nm;

4565 if (error) {

4566 cachef s_nocache(dcp);

4567 error = 0;

4568 }

4569 }

4570 mut ex_exi t (&dcp->c_st at el ock) ;

4572 /* fix up the file we deleted */

4573 mut ex_ent er (&cp- >c_st at el ock) ;

4574 if (cp->c_attr.va_nlink == 1)

4575 cp->c_flags | = CN_DESTROY;

4576 el se

4577 cp->c_flags | = CN_UPDATED

4579 cp->c_attr.va_nlink--;

4580 CFSOP_MODI FY_COBJECT( fscp, cp, cr);

4581 mut ex_exi t (&cp- >c_st at el ock) ;

4583 out:

4584 rw_exit(&dcp->c_rw ock);

4585 return (error);

4586 }

4588 [ *

4589 * cachefs_renove_backfs_nfsv4

4590 *

4591 * Call NFSv4 back filesystemto handl e the renove (cachefs
4592 * pass-through support for NFSv4).

4593 */

4594 int

4595 {cachefs_rent)ve_backf s_nfsv4(vnode_t *dvp, char *nm cred_t *cr, vnode_t *vp)
4596

4597 cnode_t *dcp = VTOC(dvp);

4598 cnode_t *cp = VTOC(vp);

4599 vnode_t *dbackvp;

4600 fscache_t *fscp = C_TO FSCACHE(dcp);

4601 int error = 0;

4603 /*

4604 * For NFSv4 pass-through to work, only connected operation
4605 * is supported, the cnode backvp nmust exist, and cachefs
4606 * optional (eg., disconnectable) flags are turned off. Assert
4607 * these conditions for the getattr operation.

4608 */

4609 CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;

4610 CFS_BACKFS_NFSV4_ASSERT_CNODE( cp)

4612 /* Should hold the directory readwite |ock to update directory */
4613 ASSERT( RW WRI TE_HELD( &cp->c_rw ock) ) ;

4615 /*
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4616
4617
4618
4619
4620
4621
4622
4623
4624

4626
4627
4628
4629
4630
4631
4632
4633
4634
4635
4636

4638
4639
4640
4641
4642
4643
4644
4645
4646
4647
4648
4649
4650
4651
4652
4653
4654
4655
4656
4657
4658
4659
4660
4661
4662
4663
4664
4665
4666
4667
4668
4669
4670
4671
4672

4674
4675
4676
4677

4679
4680
4681

* Update attributes for directory. Note that

* CFSOP_CHECK_COBJECT asserts for c_statel ock being
* held, so grab it before calling the routine.

*

/
mut ex_ent er (&dcp- >c_st at el ock) ;
error = CFSOP_CHECK_COBJECT(fscp, dcp, 0, cr);
mut ex_exi t (&dcp->c_st at el ock) ;
if (error)

goto out;

/*
* Update attributes for cp. Note that CFSOP_CHECK COBJECT
* asserts for c_statel ock being held, so grab it before
* calling the routine.
*
/
mut ex_ent er (&cp- >c_st at el ock) ;
error = CFSOP_CHECK_COBJECT(fscp, cp, 0, cr);

if (error) {

mut ex_exit (& p->c_st at el ock);

goto out;
}
/*
* Drop the backvp so nfs if the link count is 1 so that
* nfs does not do renanme. Ensure that we will destroy the cnode
* since this cnode no |onger contains the backvp. Note that we
* maintain lock on this cnode to prevent change till the renove
* conpl etes, otherw se other operations will encounter an ESTALE
* if they try to use the cnode with CN_DESTROY set (see
*

cachef s _get _backvp()), or change the state of the cnode
* while we're renpving it.
*/
if (cp->c_attr.va_nlink == 1) {
/

*

* The unldvp information is created for the case
* when there is nore than one reference on the

* vnode when a renove operation is called. If the
* renove itself was holding a reference to the

* vnode, then a subsequent renove will renove the
* backvp, so we need to get rid of the unldvp

* before renoving the backvp. An alternate woul d
* be to sinply ignore the renbve and let the

* inactivation routine do the deletion of the

* unl dvp.

*/

if

(cp->c_unl dvp)
VN_RELE( cp->c_unl dvp);
cachef s_kmem free(cp->c_unl nane, MAXNAMELEN) ;
crfree(cp->c_unlcred);
cp->c_unl dvp = NULL;
cp->c_unlcred = NULL;

}
cp->c_flags | = CN_DESTROY;
cp->c_attr.va_nlink = 0O;
VN_RELE( cp- >c_backvp) ;
cp->c_backvp = NULL;

}

/* performthe renmpbve on back fs after extracting directory backvp */
mut ex_ent er (&dcp- >c_st at el ock) ;

dbackvp = dcp->c_backvp;

mut ex_exi t (&Jcp- >c_st at el ock) ;

CFS_DPRI NT_BACKFS_NFSV4( f scp,
("cachefs_renmove (nfsv4): dcp %, dbackvp %, nane %\n",
dcp, dbackvp, nnm));
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4682
4683
4684
4685
4686

4688
4689
4690
4691
4692

4694

4696
4697
4698

4700
4701
4702

out :

}

i nt

error = VOP_REMOVE(dbackvp, nm cr, NULL, 0);

if (error) {
mut ex_exi t (& p- >c_st at el ock) ;
goto out;

}

/* fix up the file we deleted, if not destroying the cnode */
if ((cp->c_flags & CN_DESTROY)

cp->c_attr.va_nlink--;

cp->c_flags | = CNUPDATED
}

nmut ex_exi t (&cp->c_st at el ock);

return (error);

cachef s_renove_di sconnect ed(vnode_t *dvp, char *nm cred_t *cr,

4703 {

4704
4705
4706
4707
4708
4709

4711
4712

4714
4715

4717
4718
4719
4720
4721

4723
4724
4725
4726
4727

4729
4730

4732

4734
4735
4736
4737

4739
4740

4742
4743
4744
4745
4746
4747

vnode_t *vp)

cnode_t *dcp = VTOC(dvp);

cnode_t *cp = OC( p);

fscache_t *fscp = C_ TO ) FSCACHE( dcp) ;
int error = 0;

off _t commit = O;

timestruc_t current_tinme;

if (CFS_I SFS_WRI TE_AROUND( f scp))
return (ETI MEDOUT);

if (cp->c_netadata.nd_flags & MD_NEEDATTRS)
return (ETI MEDOUT);

/*

* Acquire the rwock (WRITER) on the directory to prevent other
* activity on the directory.

&/

rw_enter (&dcp->c_rw ock, RWWRI TER);

/* dir nust be popul ated */

if ((dcp->c_netadata.nmd_flags & MD_POPULATED) == 0) {
error = ETI MEDOUT
goto out;

}

mut ex_ent er (&dcp- >c_st at el ock) ;
mut ex_ent er (&cp- >c_st at el ock) ;

error = cachefs_stickyrnthk(dcp, cp, cr);

mut ex_exi t (&cp- >c_st at el ock) ;
nmut ex_exi t (&dcp->c_st at el ock) ;
if (error)

goto out;

/* purge dnlc of this entry so can get accurate vnode count */
dnl c_purge_vp(vp);

/*

* |f the cnode is active, make a link to the file
* so operations on the file will continue.

*

if ((vp->v_type != VDIR) &&
'((vp->v_count == 1) || ((vp->v_count == 2) && cp->c_ipending))) {
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4748
4749
4750
4751

4753
4754
4755
4756
4757
4758
4759
4760
4761
4762
4763
4764
4765
4766
4767
4768
4769
4770
4771

4773
4774
4775
4776
4777
4778

4780
4781
4782
4783
4784
4785

4787
4788
4789
4790
4791
4792
4793
4794
4795

4797
4798
4799
4800
4801
4802
4803

4805
4806
4807
4808
4809
4810
4811
4812
4813

error = cachefs_renove_dolink(dvp, vp, nm cr);
if (error)
goto out;

}

if (cp->c_attr.va_nlink > 1) {
nmut ex_ent er (&cp- >c_st at el ock) ;
if (cachefs_nodified_alloc(cp)) {
nut ex eX|t(&cp >c_stat el ock);
error = ENOSPC,
got o out

}
if ((cp->c_netadata.md_flags & MD_MAPPING == 0) {
error = cachefs_dl og_ci dmap(fscp);
if (error) {
mut ex_exi t (&cp- >c_st at el ock) ;
error = ENOSPC;
goto out;

}
cp->c_netadata. nd_flags | = MD_MAPPI NG
cp->c_flags | = CN_UPDATED;

mut ex_exit (& p->c_st at el ock);

}

/* log the renove */
commit = cachefs_dl og_renove(fscp, dcp, nm cp, cr);
if (comit ==

error = ENOSPC,

goto out;

}

/* renpve the file fromthe dir */

mut ex_ent er (&dcp- >c_st at el ock) ;

if ((dcp->c_netadata.nmd_flags & MD_POPULATED) == 0) {
mut ex_exi t (&Jcp- >c_st at el ock) ;
error = ETI MEDQOUT;
goto out;

}
cachef s_nodi fi ed(dcp);
error = cachefs_dir_rmentry(dcp, nm;
if (error) {
mut ex_exi t (&Jcp- >c_st at el ock) ;
if (error == ENOTDI R)
error = ETI MEDOUT;
goto out;

}

/* update parent dir times */

gethrestine(&urrent _tine);

dcp->c_net adat a. md_| ocal cti ne current _tinme;

dcp- >c_net adat a. nd_| ocal nt i me current_tine;

dcp->c_net adat a. nd_f | ags | = MD_LOCALCTI ME | ND LOCALMTI ME;
dcp->c_flags | = ON_UPDATED,

nmut ex_exi t (&dcp->c_st at el ock) ;

/* adjust file we are deleting */
mut ex_ent er (&cp->c_st at el ock) ;
cp->c_attr.va_nlink--;
cp->c_net adat a. nd local ctime = current tinme;
cp->c_net adat a. nd_f | ags |— MD_LOCALCTI ME;
if (cp->c_attr.va_nlink == 0)
cp->c_flags | = CN_DESTROY;
} else {
cp->c_flags | = CN_UPDATED;
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4814

4815 mut ex_exi t (&cp- >c_st at el ock) ;

4817 out:

4818 if (commt)

4819 /* commit the log entry */

4820 if (cachefs_dlog_commit(fscp, commit, error)) {
4821 [ *EMPTY*/

4822 /* XXX bob: fix on panic */

4823 }

4824 1

4826 rw_exit(&Jcp->c_rw ock);

4827 return (error);

4828 }

4830 /* ARGSUSED*/

4831 static int

4832 cachefs_link(vnode_t *tdvp, vnode_t *fvp, char *tnm cred_t *cr,
4833 caller_context _t *ct, int flags)

4834 {

4835 fscache_t *fscp VFS_TO _FSCACHE(t dvp->v_vfsp);

4836 cnode_t *tdcp = VTOC(tdvp);

4837 struct vnode *real vp;

4838 int error = 0;

4839 int held = 0;

4840 int connected = O;

4842 #ifdef CFSDEBUG

4843 CFS_DEBUG( CFSDEBUG_VOPS)

4844 printf("cachefs_link: ENTER fvp % tdvp % tnm %\n",
4845 (void *)fvp, (void *)tdvp, tnm;

4846 #endi f

4848 if (getzoneid() != GLOBAL_ZONEID) {

4849 error = EPERM

4850 goto out;

4851 }

4853 if (fscp->fs_cache->c_flags & (CACHE_NOFILL | CACHE_NOCACHE))
4854 ASSERT(t dcp->c_flags & CN_NOCACHE) ;

4856 if (VOP_REALVP(fvp, & ealvp, ct) == 0) {

4857 fvp = real vp;

4858 }

4860 /*

4861 * Cachefs only provides pass-through support for NFSv4,
4862 * and all vnode operations are passed through to the
4863 * back file system For NFSv4 pass-through to work, only
4864 * connected operation is supported, the cnode backvp nust
4865 * exist, and cachefs optional (eg., disconnectable) flags
4866 * are turned off. Assert these conditions to ensure that
4867 * the backfilesystemis called for the |ink operation.
4868 */

4870 CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;

4871 CFS_BACKFS_NFSV4_ASSERT_CNODE( t dep) ;

4873 for (;;) {

4874 /* get (or renew) access to the file system*/
4875 if (held) {

4876 /* Wn't |loop with NFSv4 connected behavior */
4877 ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
4878 rw_exit (& dcp->c_rw ock);

4879 cachefs_cd_rel ease(fscp);
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4880 held =

4881 }

4882 error = cachefs_cd_access(fscp, connected, 1);
4883 if (error)

4884 br eak;

4885 rw_enter (& dcp->c_rw ock, RWWRI TER);

4886 held = 1;

4888 if (fscp->fs_cdconnected == CFS_CD_CONNECTED) {

4889 error = cachefs_|ink_connected(tdvp, fvp, tnm cr);
4890 if (CFS_TIMEQUT(fscp, error)) {

4891 rw_exit (& dcp->c_rw ock);

4892 cachefs_cd_rel ease(fscp);

4893 held = 0;

4894 cachefs_cd_ti nedout (fscp);

4895 connected = O;

4896 continue;

4897 }

4898 } else {

4899 error = cachefs_link_di sconnected(tdvp, fvp, tnm
4900 cr);

4901 if (CFS_TIMEQUT(fscp, error)) {

4902 connected = 1;

4903 continue;

4904 }

4905 }

4906 br eak;

4907 }

4909 if (held) {

4910 rw_exit (& dcp->c_rw ock);
4911 cachefs_cd_rel ease(fscp);
4912 }

4914 #ifdef CFS_CD DEBUG

4915 ASSERT((curthread->t _flag & T_CD HELD) == 0);
4916 #endi f

4917 out:

4918 #ifdef CFSDEBUG

4919 CFS_DEBUG CFSDEBUG _VOPS)

4920 printf("cachefs_link: EXIT fvp % tdvp % tnm %\n",
4921 (void *)fvp, (void *)tdvp, tnm;
4922 #endi f

4923 return (error);

4924 }

4926 static int
4927 cachefs_link_connected(vnode_t *tdvp, vnode_t *fvp, char *tnm cred_t *cr)
4928 {

4929 cnode_t *tdcp = VTOC(tdvp);

4930 cnode_t *fcp = VTIOC(fvp);

4931 fscache_t *fscp = VFS_ TO ) FSCACHE( t dvp->v_vfsp);

4932 int error = 0;

4933 vnode_t *backvp = NULL;

4935 if (tdep !'= fcp) {

4936 mut ex_ent er (&f cp- >c_st at el ock) ;

4938 if (fcp->c_backvp == NULL) {

4939 error = cachefs_getbackvp(fscp, fcp);
4940 if (error) {

4941 mut ex_exi t (&f cp->c_st at el ock);
4942 goto out;

4943 }

4944 }
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4946 error = CFSOP_CHECK_COBJECT(fscp, fcp, 0, cr);
4947 if (error) {

4948 mut ex_exi t (&f cp- >c_st at el ock);
4949 goto out;

4950

4951 backvp = fcp->c_backvp;

4952 VN_HOLD( backvp) ;

4953 mut ex_exi t (& cp->c_st at el ock);

4954 }

4956 mut ex_ent er (& dcp- >c_st at el ock) ;

4958 /* get backvp of target directory */

4959 if (tdcp->c_backvp == NULL)

4960 error = cachefs_getbackvp(fscp, tdcp);
4961 if (error) {

4962 nut ex_exi t (& dcp- >c_st at el ock) ;
4963 goto out;

4964 }

4965 }

4967 /* consi stency check target directory */

4968 error = CFSOP_CHECK_COBJECT(fscp, tdcp, 0, cr);
4969 if (error) {

4970 mut ex_exi t (& dcp->c_st at el ock);

4971 goto out;

4972 }

4973 if (backvp == NULL) {

4974 backvp = tdcp->c_backvp;

4975 VN_HOLD( backvp) ;

4976 }

4978 /* performthe link on the back fs */

4979 CFS_DPRI NT_BACKFS_NFSV4( f scp,

4980 ( cachefs_link (nfsv4): tdcp %, tdbackvp %,
4981 name %\n", tdcp, tdcp->c_backvp, tnm);
4982 error = VOP_LI NK(tdcp->c_backvp, backvp, tnm cr, NULL, 0);
4983 if (error) {

4984 mut ex_exi t (& dcp- >c_st at el ock) ;

4985 goto out;

4986 }

4988 CFSOP_MODI FY_COBJECT( fscp, tdcp, cr);

4990 /* if the dir is populated, add the new link */
4991 if (CFS_I SFS_NONSHARED(fscp) &&

4992 (tdcp->c_netadata. nd_fl ags & MD_POPULATED)) {
4993 error = cachefs_dir_enter(tdcp, tnm &f cp->c_cookie,
4994 & cp->c_id, SM ASYNC);

4995 if (error) {

4996 cachef s_nocache(tdcp);

4997 error = 0;

4998 }

4999 }

5000 mut ex_exi t (& dcp- >c_st at el ock);

5002 /* get the new link count on the file */

5003 nmut ex_ent er (& cp- >c_st at el ock);

5004 fcp->c_flags | = CN_UPDATED;

5005 CFSOP_MODI FY CCBJECT(fscp fcp, cr);

5006 if (fcp->c backvp == NULL) {

5007 error = cachefs_getbackvp(fscp, fcp);
5008 if (error) {

5009 mut ex_exi t (&f cp- >c_st at el ock) ;
5010 goto out;

5011 }
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5012 }

5014 /* XXX bob: given what nodify_cobject does this seens unnecessary */
5015 fcp->c_attr.va_mask = AT_ALL;

5016 error = VOP_GETATTR(fcp->c backvp, & cp->c_attr, 0, cr, NULL);

5017 mut ex_eX| t (& cp->c_st at el ock) ;

5018 out:

5019 if (backvp)

5020 VN_RELE( backvp) ;

5022 return (error);

5023 }

5025 static int
5026 cachefs_I|ink_di sconnected(vnode_t *tdvp, vnode_t *fvp, char *tnm
5027 cred_t *cr)

5028 {

5029 cnode_t *tdcp = VTOC(tdvp);

5030 cnode_t *fcp = VTOC(fv );

5031 fscache_t *fscp = VFS_ TO ) FSCACHE(t dvp->v_vfsp);

5032 int error = 0;

5033 timestruc_t current_tinme;

5034 off _t commt = O;

5036 if (fvp->v_type == VDIR && secpolicy_fs_linkdir(cr, fvp->v_vfsp) !
5037 fcp->c_attr.va_uid != crgetuid(cr) && secpolicy_basic_link(cr) !'=
5038 return (EPERM;

5040 if (CFS_ISFS_WRI TE ARClJND(fscp))

5041 return (ETI MEDOUT);

5043 if (fcp->c_netadata.nd_flags & MD_NEEDATTRS)

5044 return (ETI MEDOUT);

5046 mut ex_ent er (& dcp- >c_st at el ock) ;

5048 /* check perm ssions */

5049 if (error = cachefs_access_|ocal (tdcp, (VEXECIVWRI TE), cr)) {
5050 mut ex_exi t (& dcp->c_st at el ock) ;

5051 goto out;

5052 }

5054 /* the directory front file nmust be popul ated */

5055 if ((tdcp->c_netadata.nd_flags & MD_POPULATED) == 0) {

5056 error = ETI MEDQUT;

5057 mut ex_exi t (& dcp->c_st at el ock);

5058 goto out;

5059 1

5061 /* make sure tnm does not already exist in the directory */
5062 error = cachefs_dir_look(tdcp, tnm NULL, NULL, NULL, NULL);
5063 if (error == ENOIDIR) {

5064 error = ETI MEDQUT;

5065 mut ex_exi t (& dcp->c_st at el ock);

5066 goto out;

5067 }

5068 if (error !'= ENCENT) {

5069 error = EEXI ST;

5070 nmut ex_exi t (& dcp->c_st at el ock);

5071 goto out;

5072 1

5074 nmut ex_ent er (&f cp- >c_st at el ock);

5076 /* create a mapping for the file if necessary */

5077 if ((fcp->c_nmetadata.nd_flags & MD_ MAPPING == 0) {

7
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new usr/src/uts/comon/ fs/cachefs/cachefs_vnops.c

5078 error = cachefs_dl og_ci dmap(fscp);

5079 if (error) {

5080 mut ex_exi t (&f cp- >c_st at el ock) ;
5081 nut ex_exi t (& dcp- >c_st at el ock) ;
5082 error = ENOSPC,

5083 goto out;

5084 }

5085 fcp->c_netadata. nd_flags | = MD_MAPPI NG
5086 fcp->c_flags | = CN_UPDATED;

5087 }

5089 /* mark file as nodified */

5090 if (cachefs_nodified_alloc(fcp)) {

5091 mut ex_exi t (& cp->c_st at el ock) ;

5092 mut ex_exi t (& dcp->c_st at el ock) ;

5093 error = ENGSPC;

5094 goto out;

5095

5096 mut ex_exi t (&f cp->c_st at el ock);

5098 /* log the operation */

5099 commit = cachefs_dlog_Ilink(fscp, tdcp, tnm fcp, cr);
5100 if (commt ==

5101 mut ex_exi t (& dcp- >c_st at el ock) ;

5102 error = ENOSPC,

5103 goto out;

5104 1

5106 gethrestine(&urrent _tine);

5108 /* make the new link */

5109 cachef s nmodi fied(tdcp);

5110 error = cachefs_dir_enter(tdcp, tnm &f cp->c_cookie,
5111 & cp->c_i d,  SM ASYNO) ;

5112 if (error) {

5113 error = 0;

5114 mut ex_exi t (& dcp- >c_st at el ock);

5115 goto out;

5116 }

5118 /* Update ntinme/ctime of parent dir */

5119 tdcp->c_netadata. md_l ocal ntinme = current_tine;
5120 tdcp->c_netadata. md_| ocal ctinme = current_time;
5121 tdcp->c_netadata. md_flags | = MD_LOCALCTI ME | I\/D LOCALMTI MVE;
5122 tdcp->c_flags | = CN_UPDATED;

5123 nmut ex_exi t (& dcp- >c_st at el ock) ;

5125 /* update the file we linked to */

5126 mut ex_ent er (&f cp- >c_st at el ock) ;

5127 fcp->c_attr.va_nlink++;

5128 fcp->c_netadata. md_| ocal ctime = current_tine;
5129 fcp->c_netadata. md_flags | = MD_LOCALCTI ME;
5130 fcp->c_flags | = CN_UPDATED;

5131 mut ex_exi t (&f cp->c_st at el ock);

5133 out:

5134 if (comit) {

5135 /* commt the log entry */

5136 if (cachefs_dlog_commit(fscp, commit, error)) {
5137 [ * EMPTY*/

5138 /* XXX bob: fix on panic */
5139 }

5140 }

5142 return (error);

5143 }
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5145 [ *

5146 * Serialize all renanes in CFS, to avoid deadl ocks - W have to hold two

5147 * cnodes atomcally.
5148 */
5149 knutex_t cachefs_renane_| ock;

5151 /* ARGSUSED*/
5152 static int
5153 cachefs_renane(vnode_t *odvp, char *onm vnode_t *ndvp,

5154 char *nnm cred_t *cr, caller_context_t *ct, int flags)

5155 {

5156 fscache_t *fscp = C_TO _FSCACHE(VTOC( odvp));

5157 cachef scache_t *cachep = fscp->fs_cache;

5158 int error = 0;

5159 int held = 0;

5160 int connected = 0;

5161 vnode_t *del vp = NULL;

5162 vnode_t *tvp = NULL;

5163 int vfslock = 0;

5164 struct vnode *real vp;

5166 if (getzoneid() != GLOBAL_ZONEI D)

5167 return (EPERV;

5169 if (VOP_REALVP(ndvp, &realvp, ct) == 0)

5170 ndvp = real vp;

5172 /*

5173 * if the fs NOFILL or NOCACHE flags are on, then the old and new
5174 * directory cnodes better indicate NOCACHE node as wel | .
5175 */

5176 ASSERT(

5177 (fscp->fs_cache->c_flags & (CACHE_NOFI LL | CACHE_NOCACHE))
5178 ((VTOC(odvp) ->c_flags & CN_NOCACHE) &&

5179 (VTOC(ndvp) - >c_flags & CN_NOCACHE)) ) ;

5181 /*

5182 * Cachefs only provides pass-through support for NFSv4,
5183 * and all vnode operations are passed through to the
5184 * back file system For NFSv4 pass-through to work, only
5185 * connected operation is supported, the cnode backvp nust
5186 * exist, and cachefs optional (eg., disconnectable) flags
5187 * are turned off. Assert these conditions to ensure that
5188 */the backfilesystemis called for the rename operation.
5189 *

5190 CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;

5191 CFS_BACKFS_NFSV4_ASSERT_CNODE( VTOC( odvp) ) ;

5192 CFS_BACKFS_NFSV4_ASSERT_CNODE( VTOC( ndvp) ) ;

5194 for (;;) {

5195 if (vfslock)

5196 vn_vfsunl ock(del vp);

5197 vfslock = 0;

5198 }

5199 1f (delvp) {

5200 VN_RELE( del vp)

5201 delvp = NULL

5202 }

5204 /* get (or renew) access to the file system*/
5205 if (held) {

5206 /* Wn't |oop for NFSv4 connected support */
5207 ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
5208 cachefs_cd_rel ease(fscp);

5209 held = 0
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5210
5211
5212
5213
5214

5216
5217
5218
5219
5220

5222
5223
5224
5225
5226
5227

5229
5230
5231
5232
5233
5234
5235
5236
5237
5238
5239

5241

5243
5244
5245
5246
5247
5248
5249
5250
5251
5252
5253
5254
5255
5256
5257
5258
5259
5260
5261
5262
5263
5264
5265

5267
5268
5269
5270
5271
5272
5273
5274
5275

error = cachefs_cd_access(fscp, connected, 1);
if (error)

break
held =

/* sanity check */
if ((odvp->v type '= VDIR) || (ndvp->v_type != VDIR)) {
NVAL;

error = El
br eak;
}
/* cannot renanme fromor to . or .. */
if (strecnp(onm ".") == O || stremp(onm "..") == 0 ||
strenp(nnm . ") 0 || strenp(nnm "..") == 0) {
error = EINVAL
br eak;
}

if (odvp != ndvp) {
/*

* if noving a directory, its notion
* of ".." will change
*/
error = cachefs_| ookup_common(odvp, onm &tvp,
NULL, 0, NULL, cr)

if (error == 0) {

ASSERT(tvp !'= NULL);

if (tvp->v_type == VDIR) {

cnode_t *cp = VTOC(tvp);

dnl c_renove(tvp, "..");
mut ex_ent er (&cp- >c_st at el ock);

CFSOP_MODI FY_COBJECT(fscp, cp, cr);
mut ex_exit (& p->c_st at el ock);

} else {
tvp = NULL;
if (fscp->fs_cdconnected == CFS_CD_CONNECTED)
if (CFS_TIMEQUT(fscp, error)) {
cachefs_cd_rel ease(fscp);
held = 0;
cachefs cd _ti nedout(fscp)
connected =
conti nue;
} else {
if (CFS_TIMEQUT(fscp, error)) {
connected = 1;
conti nue;
}
br eak;
}

}

/* get the cnode if file being deleted */
error = cachefs_| ookup_common(ndvp, nnm &del vp, NULL, O,
NULL, cr);
if (error) {
del vp = NULL;
if (fscp->fs_cdconnected == CFS_CD _CONNECTED) {
if (CFS_TI I\/EQJT(fscp, error)) {
cachefs_cd_rel ease(fscp);
held = 0;
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5276 cachefs_cd tlnedout(fscp)
5277 connected = O;

5278 conti nue;

5279 }

5280 } else {

5281 if (CFS_TI I\/EQJT(fscp, error)) {
5282 connected = 1;

5283 conti nue;

5284 }

5285

5286 if (error != ENCENT)

5287 br eak;

5288 }

5290 if (delvp & delvp->v_type == VDIR) {

5291 /* see ufs_dirrenpve for why this is done, nount race */
5292 i f (vn_vfsw ock(del vp)) {

5293 error = EBUSY;

5294 br eak;

5295 }

5296 vfslock =

5297 if (vn_| rmunt edvfs(del vp) !'= NULL) {
5298 error = EBUSY;,

5299 br eak;

5300 }

5301 }

5303 if (fscp->fs_cdconnected == CFS_CD _CONNECTED) {
5304 error = cachefs_renane_connect ed(odvp, onm
5305 ndvp, nnm cr, delvp);

5306 if (CFS_TI l\/EClJT(fscp error)) {

5307 cachefs cd rel ease(fscp);

5308 held =

5309 cachef s_cd_tl nmedout (fscp);

5310 connected = 0;

5311 cont i nue;

5312 }

5313 } else {

5314 error = cachefs_renane_di sconnect ed(odvp, onm
5315 ndvp, nnm cr, delvp);

5316 if (CFS_TI NEClJT(fscp, error)) {

5317 connected = 1;

5318 conti nue;

5319 }

5320 }

5321 br eak;

5322 }

5324 if (CACHEFS_LOG LOGG NG cachep, CACHEFS_LOG RENAME)) {
5325 struct fid gone;

5327 bzero(&gone, sizeof (gone));

5328 gone. fid_len = MAXFI DSZ;

5329 if (delvp !'= NULL)

5330 (voi d) VOP_FI D(del vp, &gone, ct);

5332 cachefs_| og_renane(cachep, error, fscp->fs_cfsvfsp,
5333 &gone, 0, (delvp !'= NULL), crgetuid(cr));
5334 }

5336 if (held)

5337 cachefs_cd_rel ease(fscp);

5339 if (vfslock)

5340 vn_vf sunl ock(del vp);
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5342 if (del vp)

5343 VN_RELE( del vp);

5344 if (tvp)

5345 VN_RELE(tvp);

5347 #ifdef CFS_CD _DEBUG

5348 ASSERT((curthread->t_flag & T_CD HELD)
5349 #endi f

5350 return (error);

5351 }

5353 static int

5354 cachefs_renane_connect ed(vnode_t *odvp, char *onm vnode_t *ndvp,

== 0);

5355 char *nnm cred_t *cr, vnode_t *del vp)

5356 {

5357 cnode_t *odcp = VTOC(odvp);

5358 cnode_t *ndcp = VTOC(ndvp);

5359 vnode_t *revp = NULL;

5360 cnode_t *recp;

5361 cnode_t *del cp;

5362 fscache_t *fscp = C_TO FSCACHE( odcp);

5363 int error = 0;

5364 struct fid cookie;

5365 struct fid *cooki ep;

5366 cfs_cid_t cid;

5367 int gotdirent;

5369 /* find the file we are renam ng */

5370 error = cachefs_| ookup_common(odvp, onm &revp, NULL, 0, NULL, cr);
5371 if (error)

5372 return (error);

5373 recp = VIOC(revp);

5375 /*

5376 * To avoid deadl ock, we acquire this global rename | ock before
5377 * we try to get the locks for the source and target directories.
5378 */

5379 nmut ex_ent er (&cachef s_renane_| ock) ;

5380 rw_enter (&dcp->c_rw ock, RWWRI TER);

5381 if (odcp !'= ndcp) {

5382 rw_ent er (&dcp->c_rw ock, RWWRI TER);

5383

5384 mut ex_exi t (&achef s_renanme_| ock) ;

5386 ASSERT( (odcp->c_flags & CN_ASYNC POP_WORKI NG == 0);
5387 ASSERT( (ndcp->c_fl ags & CN_ASYNC_POP_WORKI NG == 0);
5389 mut ex_ent er (&odcp- >c_st at el ock) ;

5390 if (odcp->c_backvp == NULL)

5391 error = cachefs_getbackvp(fscp, odcp);

5392 if (error) {

5393 mut ex_exi t (&odcp- >c_st at el ock) ;

5394 goto out;

5395 }

5396 }

5398 error = CFSOP_CHECK_COBJECT(fscp, odcp, 0, cr);
5399 if (error) {

5400 mut ex_exi t (&odcp->c_st at el ock) ;

5401 goto out;

5402

5403 mut ex_exi t (&odcp- >c_st at el ock) ;

5405 if (odcp !'= ndcp) {

5406 nmut ex_ent er (&dcp- >c_st at el ock) ;

5407 i f (ndcp->c_backvp == NULL) {



new usr/src/uts/comon/fs/cachefs/cachefs_vnops.c 83

5408 error = cachefs_getbackvp(fscp, ndcp);
5409 if (error) {

5410 mut ex_exi t (&dcp- >c_st at el ock) ;
5411 goto out;

5412 }

5413 }

5415 error = CFSOP_CHECK_COBJECT(fscp, ndcp, 0, cr);
5416 if (error) {

5417 mut ex_exi t (&dcp- >c_st at el ock) ;

5418 goto out;

5419 }

5420 mut ex_exi t (&ndcp- >c_st at el ock);

5421 }

5423 /* if afile is being del eted because of this renane */
5424 if (delvp) {

5425 /* if src and dest file are sane */

5426 if (delvp == revp) {

5427 error = 0;

5428 goto out;

5429 }

5431 /*

5432 * If the cnode is active, make a link to the file
5433 * so operations on the file will continue.

5434 */

5435 dnl c _purge_ vp(del vp)

5436 del cp = VTOC(del vp);

5437 if ((delvp- >vtype‘-VD|R) &&

5438 I'((del vp->v_count == 1) |

5439 ((del vp->v_count == 2) && del cp->c_i pending))) {
5440 error = cachefs_renove_dol i nk(ndvp, delvp, nnm cr);
5441 if (error)

5442 goto out;

5443 }

5444 }

5446 /* do the rename on the back fs */

5447 CFS_DPRI NT_BACKFS_NFSVA4( f scp,

5448 ("cachefs_renanme (nfsv4): odcp %, odbackvp %, "
5449 " ndcp %, ndbackvp %, onm %, nnm %\n",

5450 odcp, odcp->c_backvp, ndcp, ndcp->c_backvp, onm nnm));
5451 error = VOP_RENAME( odcp->c_backvp, onm ndcp->c_backvp, nnm cr, NULL,
5452 0);

5453 if (error)

5454 goto out;

5456 /* purge mappings to file in the old directory */

5457 dnl c_pur ge_vp(odvp);

5459 /* purge mappings in the newdir if we deleted a file */
5460 if (delvp & (odvp != ndvp))

5461 dnl c_purge_vp(ndvp);

5463 /* update the file we just deleted */

5464 if (delvp) {

5465 mut ex_ent er (&del cp- >c_st at el ock) ;

5466 if (delcp->c_attr.va_nlink == 1)

5467 del cp->c_fl ags | = CN_DESTROY;

5468 } else {

5469 del cp->c_flags | = CN_UPDATED,

5470 }

5471 del cp->c_attr.va_nlink--;

5472 CFSOP_MODI FY_COBJECT(f scp, delcp, cr);

5473 nmut ex_exi t (&del cp- >c_st at el ock) ;
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5474 }

5476 /* find the entry in the old directory */

5477 mut ex_ent er (&odcp- >c_st at el ock) ;

5478 gotdirent = O;

5479 cooki ep = NULL;

5480 i f (CFS_I SFS_NONSHARED(fscp) &&

5481 (odcp->c_net adat a. nd_f | ags & MD_POPULATED)) {
5482 error = cachefs_dir_|l ook(odcp, onm &cookie,
5483 NULL, NULL, &cid);

5484 if (error == 0 || error == EINVAL) {
5485 gotdirent = 1;

5486 if (error == 0)

5487 cooki ep = &cooki e;

5488 } else {

5489 cachef s_i nval _obj ect (odcp) ;

5490 }

5491

5492 error = 0;

5494 /* renpve the directory entry fromthe old directory */
5495 if (gotdirent)

5496 error = cachefs_dir_rnmentry(odcp, onm;
5497 if (error) {

5498 cachef s_nocache(odcp);

5499 error = 0;

5500 }

5501 }

5502 CFSOP_MODI FY_COBJECT(fscp, odcp, cr);

5503 nmut ex_exi t (&odcp- >c_st at el ock) ;

5505 /* install the directory entry in the new directory */
5506 mut ex_ent er (&ndcp- >c_st at el ock) ;

5507 i f (CFS_| SFS_NONSHARED( f scp) &&

5508 (ndcp->c_net adat a. nd_f| ags & MD_POPULATED) ) {
5509 error = 1;

5510 if (gotdirent)

5511 SSERT(Cl d.cid_fileno !'= 0);

5512 error = 0;

5513 if (del vp) {

5514 error = cachefs_dir_rmentry(ndcp, nnm;
5515 }

5516 if (error == 0) {

5517 error = cachefs_dir_enter(ndcp, nnm cookiep,
5518 &ci d, SM ASYNC);

5519 }

5520 }

5521 1f (error)

5522 cachefs _nocache(ndcp) ;

5523 error = 0;

5524 }

5525 1

5526 if (odcp != ndcp)

5527 CFSOP_MODI FY_COBJECT(fscp, ndcp, cr);
5528 mut ex_exi t (&dcp- >c_st at el ock) ;

5530 /* ctime of renamed file has changed */

5531 nmut ex_ent er (& ecp- >c_st at el ock) ;

5532 CFSOP_MODI FY_COBJECT(f scp, recp, cr);

5533 mut ex_exi t (& ecp->c_st at el ock) ;

5535 out:

5536 if (odcp !'= ndcp)

5537 rw_exit(&nidcp->c_rw ock);

5538 rw_exit(&odcp->c_rw ock);
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5540 VN_RELE(revp);

5542 return (error);

5543 }

5545 static int

5546 cachefs_renane_di sconnect ed(vnode_t *odvp, char *onm vnode_t *ndvp,
5547 char *nnm cred_t *cr, vnode_t *del vp)

5548 {

5549 cnode_t *odcp = VTOC(odvp);

5550 cnode_t *ndcp = VTOC(ndvp);

5551 cnode_t *delcp = NULL;

5552 vnode_t *revp = NULL;

5553 cnode_t *recp;

5554 fscache_t *fscp = C_TO FSCACHE(odcp);

5555 int error = 0;

5556 struct fid cookie;

5557 struct fid *cooki ep;

5558 cfs_cid_t cid;

5559 off _t commt = O;

5560 timestruc_t current_tine;

5562 if (CFS_ISFS WRI TE_AROUND( f scp))

5563 return (ETI MEDOUT);

5565 /* find the file we are renam ng */

5566 error = cachefs_| ookup_common(odvp, onm &revp, NULL, 0, NULL, cr);
5567 if (error)

5568 return (error);

5569 recp = VIOC(revp);

5571 I*

5572 * To avoi d deadl ock, we acquire this global rename |ock before
5573 * we try to get the locks for the source and target directories.
5574 */

5575 mut ex_ent er (&cachef s_renanme_| ock) ;

5576 rw_ent er (&dcp->c_rw ock, RWWRI TER);

5577 if (odcp !'= ndcp)

5578 rw_ent er (&dcp->c_rw ock, RWWRI TER);

5579 }

5580 mut ex_exi t (&achef s_renanme_| ock) ;

5582 if (recp->c_netadata.nd_flags & MD_NEEDATTRS) ({

5583 error = ETI MEDQOUT;

5584 goto out;

5585 }

5587 if ((recp->c_netadata.nd_flags & MD_ MAPPING == 0) {
5588 nmut ex_ent er (& ecp- >c_st at el ock) ;

5589 if ((recp->c_nmetadata.nd_flags & MD_MAPPING == 0) {
5590 error = cachefs_dl og_ci dmap(fscp);

5591 if (error) {

5592 mut ex_exi t (& ecp->c_st at el ock) ;
5593 error = ENOSPC;

5594 goto out;

5595 }

5596 recp->c_netadata. nd_fl ags | = MD_MAPPI NG
5597 recp->c_flags | = ON_UPDATED;

5598 }

5599 mut ex_exi t (& ecp->c_st at el ock) ;

5600 1

5602 /* check perm ssions */

5603 /* XXX clean up this nmutex junk sometime */

5604 mut ex_ent er (&odcp- >c_st at el ock) ;

5605 error = cachefs_access_| ocal (odcp, (VEXECIVWRITE), cr);
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5606
5607
5608
5609
5610
5611
5612
5613
5614
5615
5616
5617
5618

5620
5621
5622
5623
5624
5625

5627
5628
5629
5630
5631
5632

5634
5635
5636

5638
5639
5640
5641
5642

5644
5645
5646
5647

5649
5650
5651
5652
5653
5654
5655
5656

5658
5659
5660
5661
5662
5663
5664
5665
5666
5667
5668
5669

5671

mut ex_exi t (&odcp- >c_st at el ock) ;
if (error 1= 0)
goto out;
nmut ex_ent er(&ndcp >c_stat el ock);
error = cachefs_access_| ocal (ndcp, (VEXEC| WRI TE), cr);
nmut ex_eX| t (&dcp- >c_st at el ock) ;
if (error I'=0)
goto out;
mut ex_ent er (&odcp- >c_st at el ock) ;
error = cachefs_stickyrnchk(odcp, recp, cr);
mut ex_exi t (&odcp- >c_st at el ock) ;
if (error I'=0)
goto out;

/* dirs nust be popul ated */
if (((odcp->c_netadata.nd_flags & MD_POPULATED) == 0) ||
((ndcp->c_netadata. md_fl ags & MD_POPULATED) == 0)) {
error = ETI MEDOUT;
goto out;

}
/* for now do not allow nmovi ng dirs because coul d cause cycles */
if ((((revp->v_type == VDIR) && (odvp != ndvp))) ||
(revp == odvp)) {
error = ETI MEDOUT;

goto out;

is being del eted because of this rename */
p = VIOC(del vp);

src and dest file are the sane */
elvp == revp) {

error = 0;

goto out;

= o
—_~—
L =n

if (del cp->c_netadata.nd_flags & MD_NEEDATTRS) {
error = ETI MEDOUT;
goto out;

}

/* if there are hard links to this file */
if (delcp->c_attr.va_nlink > 1) {
nut ex_ent er (&del cp- >c_st at el ock) ;
if (cachefs_nodified_alloc(delcp)) {
mut ex_exi t (&del cp- >c_st at el ock) ;
error = ENOSPC,
goto out;

}

if ((delcp->c_netadata.nd_flags & MD_MAPPI NG ==
error = cachefs_dl og_ci dnmap(fscp);
if (error) {
mut ex_exi t (&del cp- >c_st at el ock) ;
error = ENOSPC,
goto out;

}
del cp->c_netadata. nd_fl ags | = MD_MAPPI NG
del cp->c_flags | = CN_UPDATED,;

nut ex_exi t (&del cp- >c_st at el ock) ;

}

/* make sure we can delete file */

0)
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5672
5673
5674
5675
5676

5678
5679
5680
5681
5682
5683
5684
5685
5686
5687
5688
5689
5690

5692
5693

5695
5696
5697

5699
5700
5701
5702
5703
5704
5705
5706
5707
5708
5709
5710
5711
5712
5713
5714
5715
5716
5717

5719
5720
5721
5722
5723
5724
5725
5726

5728
5729
5730
5731
5732
5733
5734
5735
5736
5737

mut ex_ent er (&ndcp- >c_st at el ock) ;
error = cachefs_stickyrnchk(ndcp, delcp, cr);
mut ex_exi t (&dcp- >c_st at el ock) ;
if (error 1= 0)
goto out;

/*

* |f the cnode is active, make a link to the file
* so operations on the file will continue.

)

dnl c_pur ge_vp(del vp);
if ((delvp->v_type = VDIR) &&
I'((del vp->v_count == 1) ||
((del vp->v_count == 2) && del cp->c_i pending))) {
error = cachefs_renove_dol i nk(ndvp, delvp, nnm cr);
if (error)
goto out;

}

/* purge mappings to file in the old directory */
dnl c_pur ge_vp(odvp);

/* purge mappings in the newdir if we deleted a file */
if (delvp && (odvp != ndvp))
dnl c_purge_vp(ndvp);

/* find the entry in the old directory */

nmut ex_ent er (&odcp- >c_st at el ock) ;

if ((odcp->c_netadata.nd_fl ags & MD ) POPULATED) == 0) {
mut ex_exi t (&dcp->c_st at el ock) ;
error = ETI MEDOUT
goto out;

}
cooki ep = NULL;
error = cachefs_dir_I ook(odcp, onm &cookie, NULL, NULL, &cid);
if (error == 0 || error == EINVAL) {
if (error == 0
cooki ep = &cooki e;
} else {
mut ex_exi t (&dcp- >c_st at el ock) ;
if (error == ENOTDI R)
error = ETI MEDOUT;
goto out;

error = 0O;

I* erte the log entry */
commit = cachefs_dl og_renane(fscp, odcp, onm ndcp, nnm cr,
recp, delcp);
if (coomt == 0)
mut ex_exi t (&odcp- >c_st at el ock) ;
error = ENGOSPC;
goto out;

}

/* renpve the directory entry fromthe old directory */
cachef s_nodi fi ed(odcp) ;
error = cachefs_dir_rmentry(odcp, onm;
if (error) {

mut ex_exi t (&odcp- >c_st at el ock) ;

if (error == ENOTDI R)

error = ETI MEDOUT;
goto out;

mut ex_exi t (&odcp- >c_st at el ock) ;
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5739
5740
5741
5742
5743
5744
5745
5746
5747
5748
5749
5750
5751
5752
5753
5754
5755
5756
5757
5758
5759
5760
5761
5762
5763
5764

5766

5768
5769
5770
5771
5772
5773
5774
5775
5776
5777
5778
5779
5780

5782
5783
5784
5785
5786
5787

5789
5790
5791
5792
5793
5794
5795

5797
5798
5799
5800
5801
5802
5803

/* install the directory entry in the new directory */
mut ex_ent er (&dcp- >c_st at el ock) ;
error = ENOTDI R;
if (ndcp->c_netadata.nd_flags & MD_POPULATED) {
ASSERT(cid.cid _fileno !'= 0);
cachef s _nodi fi ed(ndcp) ;
error = 0;
if (del vp) {
error = cachefs_dir_rnentry(ndcp, nnm;

if (error == ) {
error = cachefs_dir_enter(ndcp, nnm cookiep,
&cid, SM ASYNO);

}

}
if (error) {
cachef s_nocache(ndcp);
mut ex_exi t (&dcp- >c_st at el ock) ;
mut ex_ent er (&odcp- >c stat el ock);
cachefs_nocache(odcp
mut ex_exi t (&odcp->c statel ock) ;
if (error == ENOTDI R
error = ETI MEDOUT;
goto out;

mut ex_exi t (&dcp- >c_st at el ock) ;
gethrestine(&urrent _tine);

/* update the file we just deleted */
if (delvp) {
nmut ex_ent er (&del cp- >c_st at el ock) ;
del cp->c_attr.va_nlink--;
del cp->c_net adata. nd_| ocal ctinme = current _tine;
del cp->c_net adata. nd_fl ags | = MD_LOCALCTI ME;
if (delcp->c_attr.va_nlink == 0) {
del cp->c_flags | = CN_DESTROY;
} else {
del cp->c_flags | = CN_UPDATED;

nmut ex_exi t (&del cp- >c_st at el ock);

}

/* update the file we renanmed */

nmut ex_ent er (& ecp- >c_st at el ock) ;
recp->c_netadata. nd_| ocal ctime = current_tine;
recp->c_netadata. nd_fl ags | = MD_LOCALCTI ME;
recp->c_flags | = CN_UPDATED,

mut ex_exi t (& ecp- >c_st at el ock);

/* update the source directory */

mut ex_ent er (&odcp- >c_st at el ock) ;

odcp->c_net adat a. nd_| ocal cti me current_time;
odcp->c_netadata. nd_| ocal ntime = current_tine;
odcp->c_netadata. nd_flags | = MD_LOCALCTI ME | NMD_LOCALMII ME;
odcp->c_flags | = CN_UPDATED;

nmut ex_exi t (&odcp- >c_st at el ock) ;

/* update the destination directory */
if (odcp != ndcp)
nmut ex_ent er (&dcp- >c_st at el ock) ;
ndcp- >c_net adat a. nd_| ocal cti ne current _tine;
ndcp- >c_net adat a. nd_| ocal nti ne current _time;
ndcp->c_net adata. md_fl ags | = MD_LOCALCTI MVE | ND LOCALMTI ME;
ndcp->c_flags | = CN_UPDATED,
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5804 mut ex_exi t (&ndcp- >c_st at el ock) ;

5805 1

5807 out:

5808 if (commt)

5809 /* commit the log entry */

5810 if (cachefs_dlog_commit(fscp, commit, error)) {
5811 [ *EMPTY*/

5812 /* XXX bob: fix on panic */

5813 }

5814 1

5816 if (odcp != ndcp)

5817 rw_exit (&nidcp->c_rw ock);

5818 rw_exit (&odcp->c_rw ock);

5820 VN_RELE(revp);

5822 return (error);

5823 }

5825 /* ARGSUSED*/

5826 static int

5827 cachefs_nkdir(vnode_t *dvp, char *nm vattr_t *vap, vnode_t **vpp,
5828{ cred_t *cr, caller_context_t *ct, int flags, vsecattr_t *vsecp)
5829

5830 cnode_t *dcp = VTOC(dvp);

5831 fscache_t *fscp = C_TO FSCACHE(dcp);

5832 cachef scache_t *cachep = fscp->fs_cache;

5833 int error = 0;

5834 int held = 0;

5835 int connected = O;

5837 #ifdef CFSDEBUG

5838 CFS_DEBUG CFSDEBUG_VOPS)

5839 printf("cachefs_nkdir: ENTER dvp %\n", (void *)dvp);
5840 #endi f

5842 if (getzoneid() != GLOBAL_ZONEID) {

5843 error = EPERM

5844 goto out;

5845 }

5847 if (fscp->fs_cache->c_flags & (CACHE_NOFILL | CACHE_NOCACHE))
5848 ASSERT(dcp->c_fl ags & CN_NOCACHE) ;

5850 /*

5851 * Cachefs only provides pass-through support for NFSv4,
5852 * and all vnode operations are passed through to the
5853 * back file system For NFSv4 pass-through to work, only
5854 * connected operation is supported, the cnode backvp nust
5855 * exist, and cachefs optional (eg., disconnectable) flags
5856 * are turned off. Assert these conditions to ensure that
5857 */the backfilesystemis called for the nkdir operation.
5858 *

5859 CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;

5860 CFS_BACKFS_NFSV4_ASSERT_CNODE( dcp) ;

5862 for (;;) {

5863 /* get (or renew) access to the file system*/
5864 if (held) {

5865 /* Wn't loop with NFSv4 connected behavior */
5866 ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
5867 rw_exit(&dcp->c_rw ock);

5868 cachefs_cd_rel ease(fscp);

5869 held = 0;
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5870
5871
5872
5873
5874
5875

5877
5878
5879
5880
5881
5882
5883
5884
5885
5886
5887
5888
5889
5890
5891
5892
5893
5894
5895
5896
5897

5899
5900
5901
5902
5903
5904

5906
5907
5908
5909

5911
5912
5913

5915
5916
5917
5918
5919
5920

5922
5923
5924
5925
5926
5927
5928
5929
5930
5931

5933
5934
5935

}

error = cachefs_cd_access(fscp, connected, 1);
if (error)
br eak;
rw_enter (&cp->c_rw ock, RWWR TER);
held = 1;

if (fscp->fs_cdconnected == CFS_CD CONNECTED) {
error = cachefs_nkdir_connected(dvp, nm vap,

vpp, cr);

if (CFS_TIMEQUT(fscp, error)) {
rw_exit(&Jcp->c_rw ock);
cachefs_cd_rel ease(fscp);
held = 0;
cachefs_cd_ti nedout (fscp);
connected = O;
continue;

} else {
error = cachefs_nkdir_di sconnect ed(dvp, nm vap,
vpp, cr);
if (CFS_TIMEQUT(fscp, error)) {
connected = 1;
conti nue;

br eak;

i f (CACHEFS LOG LOGA NG( cachep, CACHEFS_LOG MKDIR)) {

}

fid_t *fidp = NULL;

ino64_t fileno = 0;

cnode_t *cp = NULL;

if (error == 0)
cp = VIOC(*vpp);

if (cp !'= NULL) {
fidp = &cp->c_net adat a. nd_cooki e;
fileno = cp->c_id.cid_fileno;

}

cachefs_| og_nkdir(cachep, error, fscp->fs_cfsvfsp,
fidp, fileno, crgetuid(cr));

if (held) {

rw_exit(&cp->c_rw ock);
cachefs_cd_rel ease(fscp);

}
if (error == 0 &% CFS_| SFS_NONSHARED( f scp))

(voi d) cachefs_pack(dvp, nm cr);

#i f def CFS_CD_DEBUG
ASSERT((curthread->t _flag & T_CD HELD) == 0);

#endi f
out :

#i f def CFSDEBUG
CFS_DEBUG CFSDEBUG_VOPS)

#endi f

printf("cachefs_nkdir: EXIT error = %\n", error);

return (error);

}

static int

cachef s_nkdi r_connect ed(vnode_t *dvp, char *nm vattr_t *vap,

vnode_t

**ypp, cred_t *cr)
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5936 { 6002 cachef s_nocache(dcp);
5937 cnode_t *newcp = NULL, *dcp = VTOC(dvp); 6003 error = 0;
5938 struct vnode *vp = NULL; 6004 }
5939 int error = 0; 6005 }
5940 fscache_t *fscp C_TO_FSCACHE( dcp) ; 6006 dcp->c_attr.va_nlink++;
5941 struct fid cookie; 6007 dcp->c_flags | = CN_UPDATED,;
5942 struct vattr attr; 6008 CFSOP_MODI FY_COBJECT(fscp, dcp, cr);
5943 cfs_cid_t cid, dircid, 6009 nut ex_exi t (& cp- >c_st at el ock) ;
5944 uint32_t vali d_f id;
6011 /* XXX bob: should we do a filldir here? or just add . and .. */
5946 if (fscp->fs_cache->c_flags & (CACHE_NOFILL | CACHE_NOCACHE)) 6012 /* maybe shoul d kick off an async filldir so caller does not wait */
5947 ASSERT(dcp->c_fl ags & CN_NOCACHE) ;
6014 /* put the entry in the dnlc */
5949 mut ex_ent er (&dcp- >c_st at el ock) ; 6015 if (cachefs_dnlc)
6016 dnl c_enter(dvp, nm *vpp);
5951 /* get backvp of dir */
5952 if (dcp->c_backvp == NULL) { 6018 /* save the fileno of the parent so can find the nane */
5953 error = cachefs_getbackvp(fscp, dcp); 6019 if (bcrp(&newcp->c_net adat a. md_parent, &dircid,
5954 if (error) { 6020 sizeof (cfs_cid t)) !=0)
5955 nut ex_exi t (&dcp- >c_st at el ock); 6021 nmut ex_ent er (&newcp- >c_st at el ock) ;
5956 goto out; 6022 newcp- >c_net adat a. nd_parent = dircid;
5957 } 6023 newcp->c_flags | = CN_UPDATED;
5958 } 6024 mut ex_exi t (&ewcp- >c_st at el ock) ;
6025 }
5960 /* consistency check the directory */ 6026 out:
5961 error = CFSOP_CHECK_COBJECT(fscp, dcp, 0, cr); 6027 if (vp)
5962 if (error) { 6028 VN_RELE( vp) ;
5963 mut ex_exi t (&Jcp- >c_st at el ock) ;
5964 goto out; 6030 return (error);
5965 } 6031 }
5966 dircid = dcp->c_id;
6033 static int
5968 /* make the dir on the back fs */ 6034 cachefs_nkdir_di sconnected(vnode_t *dvp, char *nm vattr_t *vap,
5969 CFS_DPRI NT_BACKFS_NFSV4( f scp, 6035 vnode_t **vpp, cred_t *cr)
5970 ( cachefs_nkdir (nfsv4): dcp %, dbackvp %, " 6036 {
5971 nane %s\n", dcp, dcp->c_backvp, nm); 6037 cnode_t *dcp = VTOC(dvp);
5972 error = VOP_| MKDI R(dcp->c_backvp, nm vap, &p, cr, NULL, O, NULL); 6038 fscache_t *fscp = C_TO FSCACHE(dcp);
5973 mut ex_exi t (&cp- >c_st at el ock) ; 6039 int error;
5974 if (error) { 6040 cnode_t *newcp = NULL;
5975 goto out; 6041 struct vattr va;
5976 } 6042 timestruc_t current_tine;
6043 off _t comit = 0;
5978 /* get the cooki e and make the cnode */ 6044 char *s;
5979 attr.va_mask = AT_ALL; 6045 int nam en;
5980 val id_ f| d = (CFS_TSFS_BACKFS_NFSV4(fscp) ? FALSE : TRUE);
5981 error = cachefs_get cooki e(vp, &cookie, &attr, cr, valid_fid); 6047 /* don't allow '/’ characters in pathnane conponent */
5982 if (error) { 6048 for (s = nm namen = 0; *s; s++, nanl en++)
5983 goto out; 6049 if (*s =="/")
5984 } 6050 return (EACCES);
5985 cid.cid_flags = 0; 6051 if (namen == 0)
5986 cid.cid_fileno = attr.va_nodeid; 6052 return (EINVAL);
5987 error = cachefs_cnode_nake(&cid, fscp, (valid_fid ? &ookie : NULL),
5988 &attr, vp, cr, 0, &newcp); 6054 if (CFS_I SFS_WRI TE_AROUND( f scp))
5989 if (error) { 6055 return (ETI MEDOUT) ;
5990 goto out;
5991 } 6057 mut ex_ent er (&dcp- >c_st at el ock) ;
5992 ASSERT( CTOV( newcp) - >v_type == VDI R);
5993 *vpp = CTOV(newcp); 6059 /* check permissions */
6060 if (error = cachefs_access_| ocal (dcp, (VEXEC| WRITE), cr)) {
5995 /* if the dir is populated, add the new entry */ 6061 mut ex_exi t (&Jcp- >c_st at el ock) ;
5996 mut ex_ent er (&Jcp->c_st at el ock) 6062 goto out;
5997 i f (CFS_| SFS_NONSHARED( f scp) && 6063 }
5998 (dcp->c_netadata. nd_fl ags & MD_POPULATED)) {
5999 error = cachefs_dir_enter(dcp, nm &cookie, &newcp->c_id, 6065 /* the directory front file nmust be popul ated */
6000 SM ASYNC) ; 6066 if ((dcp->c_netadata.nd_flags & MD POPULATED) == 0) {

6001 if (error) { 6067 error = ETI MEDOUT;
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6068
6069
6070

6072
6073
6074
6075
6076
6077
6078
6079
6080
6081
6082
6083

6085
6086
6087
6088
6089

6091

6093
6094
6095
6096

6098

6100
6101
6102
6103
6104

6106
6107
6108
6109
6110
6111
6112
6113
6114
6115
6116

6118
6119
6120
6121
6122
6123
6124

6126
6127
6128
6129
6130
6131
6132
6133

mut ex_exi t (&cp->c_st at el ock);
goto out;

}

/* make sure nm does not already exist in the directory */
error = cachefs_dir_l ook(dcp, nm NULL, NULL, NULL, NULL);

if (error == ENOTDIR) {
error = ETI MEDOUT
mut ex_exi t (&cp->c_st at el ock) ;
goto out;

}

if (error !'= ENCENT) {
error = EEXI ST,
mut ex_exi t (&Jcp- >c_st at el ock) ;
goto out;

}

/* make up a reasonable set of attributes */

cachefs_attr_setup(vap, &va, dcp, cr);
va.va_type = VDI R

va.va_node |= S_IFDR;

va.va_nlink = 2;

mut ex_exi t (&Jcp- >c_st at el ock) ;

/* create the cnode */

error = cachefs_cnode_create(fscp, &a, 0, &newcp);

if (error)
goto out;

mut ex_ent er (&ewcp- >c_st at el ock) ;

error = cachefs_dl og_ci dnmap(fscp);

if (error) {
mut ex_exi t (&ewcp- >c_st at el ock) ;
goto out;

}

cachefs_creategi d(dcp, newcp, vap, cr);
mut ex_ent er (&dcp- >c_st at el ock) ;
cachefs_creat eacl (dcp, newcp);

mut ex_exi t (&dcp->c_st at el ock) ;
gethrestime(&current _tine);

newcp- >c_net adat a. nd_vattr.va_ati
newcp- >c_net adata. nd_| ocal ctine =
newcp- >c_net adata. nd_| ocal ntine =

urrent _tine

me = current_tine;
C .
current _tine;

newcp- >c_net adata. nd_flags | = MD_MAPPI NG | MD_LOCALMTII ME |

MD_LOCALCTI ME
newcp- >c_flags | = CN_UPDATED,

/* make a front file for the newdirectory, add . and .. */

error = cachefs_dir_new(dcp, newcp);

if (error) {
mut ex_exi t (&ewcp- >c_st at el ock) ;
goto out;

}
cachef s_nodi fi ed( newcp) ;

/*

* wite the netadata now rather than waiting until
* inactive so that if there’s no space we can |et

* the caller know
*/
ASSERT( newcp->c_frontvp);

ASSERT( (newcp->c_filegrp->fg_flags & CFS_FG ALLCC ATTR) ==
ASSERT( (newcp->c_flags & CN_ALLOC PENDING == 0);

0);
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6134
6135
6136
6137
6138
6139
6140

6142
6143
6144
6145
6146
6147

6149

6151
6152
6153
6154
6155
6156
6157

6159
6160
6161
6162
6163
6164
6165

6167
6168
6169
6170
6171
6172
6173

6175
6176
6177
6178
6179
6180
6181
6182
6183
6184
6185
6186
6187
6188
6189
6190
6191
6192
6193
6194

6196
6197
6198
6199

error = filegrp_wite_netadata(newp->c_filegrp,
&newcp->c_Ii d, &newcp->c_net adata);
if (error) {
mut ex_exi t (&ewcp- >c_st at el ock) ;
goto out;
mut ex_exi t (&ewcp- >c_st at el ock) ;
/* log the operation */
commit = cachefs_dl og_nkdir(fscp, dcp, newcp, nm &va, cr);
if (commt == 0)
error = ENGSPC;
goto out;
}
mut ex_ent er (&dcp- >c_st at el ock) ;
/* make sure directory is still popul ated */
if ((dcp->c_netadata.nd_flags & MD_POPULATED) == 0) {
mut ex_exi t (&Jcp- >c_st at el ock) ;
error = ETI MEDOUT;
goto out;
}
cachef s_nodi fi ed(dcp);
/* enter the new file in the directory */
error = cachefs_dir_enter(dcp, nm &newcp->c_netadata. nd_cooki e,
&newcp->c_id, SM ASYNC);
if (error) {
mut ex_exi t (&cp->c_st at el ock) ;
goto out;
}
/* update parent dir times */
dcp->c_netadata. nd_| ocal ctime = current _tine;
dcp->c_netadata. nd_| ocal ntime = current _tine;
dcp->c_netadata. nd_flags | = MD_LOCALCTI ME | MD_LOCALMII ME;
dcp->c_attr.va_nlink++;
dcp->c_flags | = CN_UPDATED,;
mut ex_exi t (&Jcp- >c_st at el ock) ;
out :
if (commit) {
/* commit the log entry */
if (cachefs_dlog_commit(fscp, coomit, error)) {
* EMPTY*/
/* XXX bob: fix on panic */
}
}
if (error) {
if (newcp) {
mut ex_ent er (&ewcp- >c_st at el ock) ;
newcp->c_flags | = CN_DESTROY;
nut ex_exi t (&ewcp- >c_st at el ock) ;
VN_RELE( CTOV( newcp) ) ;
} else {
*vpp = CTOV(newcp);
}
return (error);
}
| * ARGSUSED* /
static int
cachefs_rndir(vnode_t *dvp, char *nm vnode_t *cdir, cred_t *cr,

caller_context _t *ct, int flags)
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6200 {
6201
6202
6203
6204
6205
6206
6207
6208
6209

cnode_t *dcp = VTOC(dv );

fscache_t *fscp = C_TO FSCACHE(dcp)
cachef scache_t *cachep = fscp->fs cache;
int error = 0;

int held = 0

int connected = 0;

size_t nani en;

vnode_t *vp = NULL;

int vfslock 0;

6211 #ifdef CFSDEBUG

6212
6213
6214 #endi f

6216
6217
6218
6219

6221
6222

6224
6225
6226
6227
6228
6229
6230
6231
6232
6233
6234

6236
6237
6238
6239
6240
6241
6242
6243
6244

6246
6247
6248
6249
6250
6251
6252
6253
6254
6255
6256

6258
6259
6260
6261
6262
6263
6264
6265

CFS_DEBUG( CFSDEBUG_VOPS)

printf("cachefs_rndir: ENTER vp %\n", (void *)dvp);

if (getzonei d() = GLOBAL_ZONEI D) {
error = EPERM
got o out

if (fscp->fs_cache->c_flags & (CACHE_NOFILL | CACHE_NOCACHE))
ASSERT(dcp->c_flags & CN_NOCACHE) ;

Cachefs only provides pass-through support for NFSv4,
and all vnode operations are passed through to the
back file system For NFSv4 pass-through to work, only
connected operation is supported, the cnode backvp nust
exi st, and cachefs optional (eg., disconnectable) flags
are turned off. Assert these conditions to ensure that
the backfilesystemis called for the rndir operation.

* Ok ok ok ok Rk ok ¥
-~

CFS_BACKFS_NFSVA_ASSERT_FSCACHE( f scp) ;
CFS_BACKFS_NFSV4_ASSERT_CNODE( dcp) ;

for (53) {

if (vfslock) {
vn_vfsunl ock(vp);
vfsl ock = 0;

}

if (vp) {
VN_RELE( vp) ;

) vp = NULL

/* get (or renew) access to the file system*/

if (held) {
/* Wn't loop with NFSv4 connected behavior */
ASSERT( CFS_I SFS_BACKFS_NFSV4(fscp) == 0);
cachefs_cd_rel ease(fscp);

held = 0;
}
error = cachefs_cd_access(fscp, connected, 1);
if (error)
break;
held = 1

/* if disconnected, do sone extra error checking */
if (fscp->fs_cdconnected != CFS_CD CONNECTED) {

/* check perm ssions */

mut ex_ent er (&dcp- >c_st at el ock) ;

error = cachefs_access_| ocal (dcp, (VEXECIVWRI TE), cr);

mut ex_exi t (&dcp- >c_st at el ock) ;
if (CFS_TIMEQUT(fscp, error)) {
connected = 1;
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6266
6267
6268
6269

6271
6272
6273
6274
6275

6277
6278
6279
6280
6281
6282
6283
6284
6285
6286

6288

6290
6291
6292
6293
6294
6295
6296
6297
6298
6299
6300
6301
6302
6303
6304
6305
6306
6307
6308

6310
6311
6312
6313
6314

6316
6317
6318
6319
6320

6322
6323
6324
6325
6326
6327
6328
6329
6330
6331

conti nue;

}
if (error)
br eak;

nam en = strlen(nm;
if (namen == 0) {
error = EINVAL;

br eak;
}
/* cannot renove . and .. */
if (nn{0] ==".")

if (namen == 1)
error = ElI NVAL
br eak;

} elseif (nan1en == 2 && nn{l] ==".") {
error = EEXI ST;
br eak;

}

}

}

/* get the cnode of the dir to remove */

error = cachefs_| ookup_common(dvp, nm &vp, NULL, O, NULL,

if (error) {
if (fscp->fs_cdconnected == CFS_CD_CONNECTED) ({
if (CFS_TI NEClJT(fscp, error))

cachefs_cd_rel ease(fscp);

held = 0;

cachefs_cd t| rredout (fscp);
connected =

conti nue;

} else {
if (CFS_TIMEQUT(fscp, error)) {
connected = 1;
conti nue;

br eak;

/* must be a dir */

if (vp->v_type !'= VDIR) {
error = ENOTDI R;
break;

/* must not be current dir */
if (VOP_CMP(vp, cdir, ct)) {
error = El NVAL

br eak;

/* see ufs_dirrenove for why this is done, nount race */
if (vn_ vfsmﬂock(vp)) {

error = EBUSY;

br eak;

vislock =1

if (vn_nmount edvfs(vp) I'= NULL) {
error = EBUSY;
br eak;

96

cr);



new usr/src/uts/comon/fs/cachefs/cachefs_vnops.c 97

6333 if (fscp->fs_cdconnected == CFS_CD_CONNECTED) {

6334 error = cachefs_rndir_connected(dvp, nm cdir,
6335 cr, vp);

6336 if (CFS_TIMEQUT(fscp, error)) {

6337 cachef s_cd_r el ease(fscp);

6338 held =

6339 cachefs cd _ti madout(fscp)

6340 connected =

6341 conti nue;

6342 }

6343 } else {

6344 error = cachefs_rndir_disconnected(dvp, nm cdir,
6345 cr, vp);

6346 if (CFS_TIMEQUT(fscp, error)) {

6347 connected = 1;

6348 continue;

6349 }

6350 }

6351 br eak;

6352 }

6354 if (CACHEFS_LOG LOGG NG(cachep, CACHEFS_LOG RVMDIR)) {
6355 ino64_t fileno = 0;

6356 fid_t *fidp = NULL;

6357 cnode_t *cp = NULL;

6358 if (vp)

6359 cp = VIOC(vp);

6361 if (cp !'= NULL) {

6362 fidp = &cp->c_net adat a. nd_cooki e;
6363 fileno = cp->c_id.cid_fileno;
6364 }

6366 cachefs_l og_rndir(cachep, error, fscp->fs_cfsvfsp,
6367 fidp, fileno, crgetuid(cr));
6368 }

6370 if (held) {
6371 cachefs_cd_rel ease(fscp);
6372 }

6374 if (vfslock)
6375 vn_vf sunl ock(vp);

6377 if (vp)
6378 VN_RELE(vp);

6380 #ifdef CFS_CD _DEBUG

6381 ASSERT((curthread->t_flag & T_CD HELD) == 0);

6382 #endi f

6383 out:

6384 #ifdef CFSDEBUG

6385 CFS_DEBUG( CFSDEBUG_VOPS)

6386 printf("cachefs_rndir: EXIT error = %\n", error);
6387 #endi f

6389 return (error);
6390 }

6392 static int
6393 cachefs_rndir_connect ed(vnode_t *dvp, char *nm vnode_t *cdir, cred_t *cr,

6394 vnode_t *vp)
6395 {
6396 cnode_t *dcp = VTOC(dvp);

6397 cnode_t *cp = VTOC(vp);
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6398 int error = 0;

6399 fscache_t *fscp = C_TO FSCACHE(dcp);

6401 rw_enter (&cp->c_rw ock, RWWRI TER);

6402 nmut ex_ent er (&dcp- >c_st at el ock) ;

6403 mut ex_ent er (&cp- >c_st at el ock) ;

6405 if (dcp->c_backvp == NULL) {

6406 error = cachefs_getbackvp(fscp, dcp);

6407 if (error) {

6408 goto out;

6409 }

6410 }

6412 error = CFSOP_CHECK_COBJECT(fscp, dcp, 0, cr);

6413 if (error)

6414 goto out;

6416 /* rndir on the back fs */

6417 CFS_DPRI NT_BACKFS_NFSVA4( fscp,

6418 ("cachefs_rmdir (nfsv4): dcp %, dbackvp %, "

6419 "name %\n", dcp, dcp->c_backvp,

6420 error = VOP_RMDI R(dcp->c_backvp, nm cdlr cr, NULL, 0);
6421 if (error)

6422 goto out;

6424 /* if the dir is populated, renove the entry fromit */
6425 if (CFS_I SFS_NONSHARED( fscp) &&

6426 (dcp->c_netadata. nd_fl ags & MD_POPULATED)) {

6427 error = cachefs_dir_rnentry(dcp, nm;

6428 if (error) {

6429 cachef s_nocache(dcp);

6430 error = 0;

6431 }

6432 }

6434 /*

6435 * *if* the (hard) link count goes to 0, then we set the CDESTROY
6436 * flag on the cnode. The cached object will then be destroyed
6437 * at inactive time where the chickens come hone to roost
6438 * The link cnt for directories is bunped down by 2 'cause the ".
6439 * entry has to be elided too ! The link cnt for the parent goes down
6440 * by 1 (because of "..").

6441 */

6442 cp->c_attr.va_nlink -= 2;

6443 dcp->c_attr.va_nlink--;

6444 if (cp->c_attr.va_nlink == 0)

6445 cp->c_flags | = CN_DESTROY;

6446 } else {

6447 cp->c_flags | = CN_UPDATED;

6448 }

6449 dcp->c_flags | = CN_UPDATED;

6451 dnl c_purge_vp(vp);

6452 CFSOP_MODI FY_COBJECT(fscp, dcp, cr);

6454 out:

6455 nmut ex_exi t (&cp->c_st at el ock) ;

6456 mut ex_exi t (&dcp->c_st at el ock) ;

6457 rw_exit(&dcp->c_rw ock);

6459 return (error);

6460 }

6462 static int
6463 / * ARGSUSED* /
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6464 cachefs_rndir_di sconnected(vnode_t *dvp, char *nm vnode_t *cdir,
cred

6465

6466 {

6467
6468
6469
6470
6471
6472

6474
6475

6477
6478
6479

6481
6482
6483
6484
6485
6486

6488
6489
6490
6491

6493
6494
6495
6496
6497
6498
6499
6500
6501
6502
6503

6505
6506
6507
6508
6509
6510

6512
6513
6514
6515
6516
6517
6518
6519

6521

6523
6524
6525
6526
6527
6528
6529

_t *cr, vnode_t *vp)

VTOO(dvp)

cnode_t *cp = VTG:( p

fscache_t *fscp = C_ TO ) FSCACHE( dcp) ;
int error = 0;

off _t commit = O;

timestruc_t current_tine;

cnode_t *dcp =

i f (CFS_|SFS WRI TE_AROUND(f scp))
return (ETI MEDOUT);

rw_enter (&dcp->c_rw ock, RWWRI TER);
mut ex_ent er (&dcp- >c_st at el ock) ;
mut ex_ent er (&cp- >c_st at el ock) ;

/* both directories nmust be popul ated */
if (((dcp->c_netadata.nd_flags & MD_POPULATED) == 0) ||
((cp->c_netadata. md_flags & MD_POPULATED) == 0)) {
error = ETI MEDOUT;
goto out;

/* if sticky bit set on the dir, nore access checks to perform */
{

if (error = cachefs_stickyrnthk(dcp, cp, cr))
goto out;

/* make sure dir is enmpty */
if (cp->c_attr.va_nlink > 2)
error = cachefs_dir_enpty(cp);
if (error) {
if (error == ENOTDI R
error = ETI MEDOUT;
goto out;

cachefs_nodi fied(cp);
}
cachef s_nodi fi ed(dcp);

/* log the operation */
commit = cachefs_dl og_rndir(fscp, dcp, nm cp, cr);
if (commt ==

error = ENGSPC;

goto out;

}

/* renpve nane fromparent dir */
error = cachefs_dir_rmentry(dcp, nm;
if (error == ENOTDIR) {

error = ETI MEDOUT,;

goto out;

if (error)
goto out;

gethrestine(&urrent _tine);

/* update del eted dir values */

cp->c_attr.va_nlink -= 2;

if (cp->c_attr.va_nlink == 0)
cp->c_flags | = CN_DESTROY;

el se {
cp->c_netadata. nd_| ocal ctine = current _tine;
cp->c_netadata. md_flags | = MD_LOCALCTI ME;
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6530 cp->c_flags | = CN_UPDATED;

6531 1

6533 /* update parent values */

6534 dcp->c_netadata. nd_| ocal ctime = current_tine;

6535 dcp->c_netadata. md_| ocal ntime = current_tine;

6536 dcp->c metadatan'dflags | = MD_LOCALCTI MVE | NDLOCALMFINE
6537 dcp->c_attr.va_nlink--;

6538 dcp->c_flags | = CN_UPDATED;

6540 out:

6541 mut ex_exi t (&cp- >c_st at el ock) ;

6542 mut ex_exi t (&dcp->c_st at el ock) ;

6543 rw_exit (&cp->c_rw ock) ;

6544 if (commit) {

6545 /* commit the log entry */

6546 if (cachefs_dl og commi t (fscp, commit, error)) {
6547 | * EMP

6548 /* XXX bob fix on panic */

6549 }

6550 dnl c_purge_vp(vp);

6551

6552 return (error);

6553 }

6555 / * ARGSUSED* /

6556 static int

6557 cachefs_sym ink(vnode_t *dvp, char *Inm vattr_t *tva,

6558 char *tnm cred_t *cr, caller_context_t *ct, int flags)

6559 {

6560 cnode_t *dcp = VTOC(dvp);

6561 fscache_t *fscp = C_TO FSCACHE(dcp);

6562 cachef scache_t *cachep = fscp->fs_cache;

6563 int error = 0;

6564 int held = 0;

6565 int connected = O;

6567 #ifdef CFSDEBUG

6568 CFS_DEBUG CFSDEBUG_VOPS)

6569 printf("cachefs_symink: ENTER dvp % I nm % tnm %\n"
6570 (void *)dvp, Inm tnm;

6571 #endi f

6573 if (getzoneid() != GLOBAL ZONEI D) {

6574 error = EPERM

6575 goto out;

6576 }

6578 if (fscp->fs_cache->c_flags & CACHE_NOCACHE)

6579 ASSERT(dcp->c_flags & CN_NOCACHE) ;

6581 /*

6582 * Cachefs only provides pass-through support for NFSv4,
6583 * and all vnode operations are passed through to the
6584 * back file system For NFSv4 pass-through to work, only
6585 * connected operation is supported, the cnode backvp nust
6586 * exist, and cachefs optional (eg., disconnectable) flags
6587 * are turned off. Assert these conditions to ensure that
6588 * the backfilesystemis called for the symink operation.
6589 */

6590 CFS_BACKFS_NFSV4_ASSERT_FSCACHE(f scp) ;

6591 CFS_BACKFS_NFSV4_ASSERT_CNODE( dcp) ;

6593 for (;;) {

6594 /* get (or renew) access to the file system*/
6595 if (held) {
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6596 /* Wn't |loop with NFSv4 connected behavior */ 6662 cfs_cid_t cid;
6597 ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0); 6663 uint32_t valid fid;
6598 rw_exit (&cp->c_rw ock);
6599 cachef s cd rel ease(f scp) 6665 mut ex_ent er (&dcp- >c_st at el ock) ;
6600 held =
6601 } 6667 if (dcp->c_backvp == NULL) {
6602 error = cachefs_cd_access(fscp, connected, 1); 6668 error = cachefs_getbackvp(fscp, dcp);
6603 if (error) 6669 if (error) {
6604 br eak; 6670 cachefs_nocache(dcp);
6605 rw_ent er (&cp->c_rw ock, RWWR TER); 6671 mut ex_exi t (&dcp- >c_st at el ock) ;
6606 held = 1; 6672 goto out;
6673 }
6608 if (fscp->fs_cdconnected == CFS_CD CONNECTED) { 6674 }
6609 error = cachefs_synlink_connected(dvp, |Inm tva,
6610 tnm cr); 6676 error = CFSOP_CHECK_COBJECT(fscp, dcp, 0, cr);
6611 if (CFS_TIMEQUT(fscp, error)) { 6677 if (error) {
6612 rw_exit(&Jcp->c_rw ock); 6678 mut ex_exi t (&Jcp->c_st at el ock);
6613 cachefs_cd_rel ease(fscp); 6679 goto out;
6614 held = 0; 6680 }
6615 cachefs_cd_ti nedout (fscp); 6681 CFS_DPRI NT_BACKFS_NFSV4( f scp,
6616 connected = O; 6682 ("cachefs_symink (nfsv4): dcp %), dbackvp %, "
6617 conti nue; 6683 “Inm %, tnm%\n", dcp, dcp->c_backvp, Inm tnm));
6618 } 6684 error = VOP_SYM.I NK(dcp->c_backvp, Inm tva, tnm cr, NULL, 0);
6619 } else { 6685 if (error) {
6620 error = cachefs _sym i nk_di sconnected(dvp, I nm tva, 6686 mut ex_exi t (&dcp->c_st at el ock);
6621 tnm cr); 6687 goto out;
6622 if (CFS_TI lVEClJT(fscp, error)) { 6688
6623 connected = 1; 6689 if ((dcp->c_filegrp->fg_flags & CFS_ FG WRITE) == 0 &&
6624 continue; 6690 I CFS_I SFS_BACKFS_NFSV4(fscp)) {
6625 } 6691 cachefs_nocache(dcp);
6626 1 6692 mut ex_exi t (&Jcp- >c_st at el ock) ;
6627 br eak; 6693 goto out;
6628 } 6694 }
6630 if (CACHEFS_LOG LOGAE NG(cachep, CACHEFS LOG SYM.I NK)) 6696 CFSOP_MODI FY_COBJECT(fscp, dcp, cr);
6631 cachefs_l og_synm i nk(cachep, error, fscp->fs_cfsvfsp,
6632 &dcp- >c_net adat a. nd_cooki e, dcp->c_id.cid_fileno, 6698 /* | ookup the symink we just created and get its fid and attrs */
6633 crgetuid(cr), (uint_t)strlen(tnm); 6699 (voi d) VOP_LOOKUP(dcp->c_backvp, |Inm &backvp, NULL, 0, NULL, cr,
6700 NULL, NULL, NULL);
6635 if (held) { 6701 if (backvp == NULL) {
6636 rw_exit(&cp->c_rw ock); 6702 if (CFS_I SFS_BACKFS_NFSV4(fscp) == 0)
6637 cachefs_cd_rel ease(fscp); 6703 cachef s_nocache(dcp);
6638 } 6704 mut ex_exi t (&Jcp- >c_st at el ock) ;
6705 goto out;
6640 #ifdef CFS_CD DEBUG 6706 }
6641 ASSERT((curthread->t_flag & T_CD HELD) == 0);
6642 #endi f 6708 valid_fid = (CFS_| SFS_BACKFS_NFSV4(fscp) ? FALSE : TRUE);
6643 out: 6709 error = cachefs_get cooki e(backvp, &cookie, &a, cr, valid fid);
6644 #ifdef CFSDEBUG 6710 if (error) {
6645 CFS_DEBUG CFSDEBUG_VOPS) 6711 ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
6646 printf("cachefs_symink: EXIT error = %\n", error); 6712 error = 0;
6647 #endif 6713 cachefs _nocache(dcp) ;
6648 return (error); 6714 mut ex_exi t (&Jcp->c_st at el ock) ;
6649 } 6715 goto out;
6716 }
6651 static int 6717 cid.cid_fileno = va.va_nodei d;
6652 cachefs_syniink_connect ed(vnode_t *dvp, char *Inm vattr_t *tva, 6718 cid.cid_flags = 0;
6653 char *tnm cred_t *cr)
6654 { 6720 /* if the dir is cached, add the symink to it */
6655 cnode_t *dcp = VTOC(dvp); 6721 if (CFS_| SFS_NONSHARED(fscp) &&
6656 fscache_t *fscp = C_TO FSCACHE(dcp) 6722 (dcp->c_net adat a. nd_fl ags & MD_POPULATED)) {
6657 int error = 0; 6723 error = cachefs_dir_enter(dcp, |nm &cookie, &cid, SM ASYNO);
6658 vnode_t *backvp = NULL; 6724 if (error) {
6659 cnode_t *newcp = NULL; 6725 cachef s_nocache(dcp);
6660 struct vattr va; 6726 error = 0;
6661 struct fid cookie; 6727 }
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6728

6729 mut ex_exi t (&dcp- >c_st at el ock) ;

6731 /* make the cnode for the symlink */

6732 error = cachefs_cnode_nake(&cid, fscp, (valid_fid ? &cookie :
6733 &va, backvp, cr, 0, &newcp);

6734 if (error) {

6735 ASSERT( CFS_| SFS_BACKFS_NFSV4( f scp)

6736 cachef s_nocache(dcp);

6737 error = 0;

6738 goto out

6739 }

6741 /* try to cache the symink contents */

6742 rw_ent er (&ewcp->c_rw ock, RWWRI TER);

6743 mut ex_ent er (&ewcp- >c_st at el ock) ;

6745 /*

6746 * try to cache the symlink, note that its a noop if NOCACHE
6747 * or NFSv4 is set

6748 */

6749 error = cachefs_stuffsynmink(newcp, tnm (int)newp->c_size);
6750 if (error)

6751 cachef s_nocache(newcp);

6752 error = 0;

6753

6754 mut ex_exi t (&ewcp- >c_st at el ock) ;

6755 rw_exit (&ewcp->c_rw ock);

6757 out:

6758 i f (backvp)

6759 VN_RELE( backvp) ;

6760 if (newcp)

6761 VN_RELE( CTOV( newcp) ) ;

6762 return (error);

6763 }

6765 static int

6766 cachefs_syniink_di sconnect ed(vnode_t *dvp, char *Inm vattr_t
6767 char *tnm cred_t *cr)

6768 {

6769 cnode_t *dcp = VTOC(dvp);

6770 fscache_t *fscp = C_TO FSCACHE(dcp);

6771 int error;

6772 cnode_t *newcp = NULL;

6773 struct vattr va;

6774 timestruc_t current_tine;

6775 off _t commt = O;

6777 if (CFS_I SFS_WRI TE_AROUND( f scp))

6778 return (ETI MEDOUT);

6780 mut ex_ent er (&dcp- >c_st at el ock) ;

6782 /* check perm ssions */

6783 if (error = cachefs_access_| ocal (dcp, (VEXECIVWRITE), cr)) {
6784 mut ex_exi t (&Jcp- >c_st at el ock) ;

6785 goto out;

6786 }

6788 /* the directory front file nmust be popul ated */
6789 if ((dcp->c_netadata.nd_flags & MD_POPULATED)
6790 error = ETI MEDOUT;

6791 mut ex_exi t (&Jcp- >c_st at el ock) ;

6792 goto out

6793 }
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6795
6796
6797
6798
6799
6800
6801
6802
6803
6804
6805
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6809
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6814
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6854
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6859

/* make sure | nm does not already exist

if (error == ENOTDIR) {
error = ETI MEDOUT;
mut ex_exi t (&Jcp- >c_st at el ock) ;
goto out;

}

if (error !'= ENCENT) {
error = EEXI ST;
mut ex_exi t (&Jcp- >c_st at el ock) ;
goto out;

}

/* make up a reasonable set of attributes */

cachefs_attr_setup(tva, &va, dcp, cr);
va.va_type = VLNK;

va.va_node | = S_| FLNK;

va.va_size = strlen(tnn;

mut ex_exi t (&dcp->c_st at el ock) ;

/* create the cnode */

error = cachefs_cnode_create(fscp, &a, 0, &newcp);

if (error)
goto out;

rw_enter (&ewcp->c_rw ock, RWWRI TER);
nmut ex_ent er (&newcp- >c_st at el ock) ;

error = cachefs_dl og_ci dmap(fscp);
if (error) {
mut ex_exi t (&ewcp- >c_st at el ock) ;
rw_exi t (&ewcp->c_rw ock);
error = ENOSPC;
goto out;

}

cachefs_creategi d(dcp, newcp, tva, cr);
mut ex_ent er (&dcp- >c_st at el ock) ;
cachefs_creat eacl (dcp, newcp);

mut ex_exi t (&dcp->c_st at el ock) ;
gethrestime(&current _tine);

newcp- >c_net adat a. nd_vattr.va_ati
newcp- >c_net adat a. nd_| ocal ctine =
newcp- >c_net adata. nd_| ocal ntine =

newcp- >c_net adata. md_fl ags | = MD_MAPPI NG |

MD_LOCALCTI ME;
newcp->c_flags | = CN_UPDATED;

/* log the operation */
commit = cachefs_dl og_symink(fscp, dcp,
if (comit == 0) {
mut ex_exi t (&ewcp- >c_st at el ock) ;
rw_exi t (&ewcp->c_rw ock);
error = ENGOSPC;
goto out;

}

/* store the symink contents */
error = cachefs_stuffsynmink(newcp, tnm
if (error) {
mut ex_exi t (&ewcp- >c_st at el ock) ;
rw_exit (&ewcp->c_rw ock);
goto out;

in the directory */
error = cachefs_dir_look(dcp, Inm NULL, NULL, NULL, NULL);

urrent _tinme;
urrent_tine;
MD_LOCALMTI ME |

me = current_tinme;
c
c

(i nt)newcp->c_size);
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6860
6861
6862
6863
6864
6865

6867
6868
6869
6870
6871
6872
6873
6874
6875
6876
6877
6878
6879
6880
6881
6882
6883
6884
6885
6886
6887
6888
6889
6890
6891
6892
6893

6895

6897
6898
6899
6900
6901
6902
6903
6904
6905
6906
6907
6908
6909

6911
6912
6913
6914
6915
6916

6918
6919
6920
6921
6922
6923
6924
6925

out :

if (cachefs_nodified_alloc(newcp)) {
mut ex_exi t (&ewcp- >c_st at el ock) ;
rw_exit (&newcp->c_rw ock) ;
error = ENOSPC,

goto out;
}
/*
* write the netadata now rather than waiting until
* inactive so that if there’s no space we can |et
* the caller know
*/

if (newcp->c_flags & CN_ALLOC_PENDI NG {
if (newcp->c_filegrp->fg_flags & CFS_FG ALLOC ATTR) {
(void) filegrp_allocattr(newcp->c_filegrp);

}
error = filegrp_create_netadata(newp->c_filegrp,
&newcp >c_nmet adata, &newcp->c_id);
if (error) {
mut ex_exi t (&ewcp- >c_st at el ock) ;
rw_exi t (&ewcp->c_rw ock) ;
goto out;

}
newcp->c_flags & ~CN_ALLOC_PENDI NG

error = filegrp_wite_netadata(newp->c_filegrp,
&newcp->c_I d, &newcp->c_net adat a);
if (error) {
mut ex_exi t (&ewcp- >c_st at el ock) ;
rw_exi t (&newcp->c_rw ock) ;
goto out;

}
mut ex_exi t (&ewcp- >c_st at el ock) ;
rw_exit (&ewcp->c_rw ock);

mut ex_ent er (&dcp- >c_st at el ock) ;

/* enter the new file in the directory */

if ((dcp->c_netadata.nmd_flags & MD_POPULATED) == 0) {
error = ETI MEDOUT
mut ex_exi t (&Jcp- >c_st at el ock) ;
goto out;

}
cachef s_nodi fi ed(dcp);
error = cachefs_dir_enter(dcp,
&newcp->c_i d, SM ASYNC);
if (error) {
mut ex_exi t (&Jcp- >c_st at el ock) ;
goto out;

}

/* update parent dir times */

dcp->c_netadata. nd_| ocal ctine = current _tine;
dcp->c_netadata. nd_| ocal ntime = current_tine;
dcp->c_netadata. nd_flags | = MD_LOCALMTI ME | MD_LOCALCTI ME;
dcp->c_flags | = CN_UPDATED;

mut ex_exi t (&dcp- >c_st at el ock) ;

if (commt)
/* commit the log entry */

if (cachefs_dlog_commit(fscp, coomit, error)) {
| *EMPTY*/
/* XXX bob: fix on panic */

I nm &newcp->c_net adat a. nd_cooki e,
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6927
6928
6929
6930
6931
6932
6933
6934
6935
6936

6938
6939

6941
6942
6943
6944
6945
6946
6947
6948
6949
6950
6951

6953
6954
6955
6956
6957
6958
6959
6960

6962
6963
6964
6965
6966
6967
6968
6969
6970
6971
6972

6974
6975
6976
6977
6978
6979
6980
6981
6982
6983
6984
6985
6986
6987

6989
6990
6991

}

if

}
i f
}

ret

(error) {
if (newcp) {
nut ex_ent er(&newcp >c_st at el ock);
newcp->c_flags | = CN_DESTROY;
mut ex_exi t (&newcp- >c_st at el ock) ;

}

(neWCP) {
VN_RELE( CTOV( newcp) ) ;

urn (error);

/ * ARGSUSED* /
static int

cachefs_readdir(vnode_t *vp,

cal l er_context_t *ct,

{

ui o_t *uiop, *cr, int

int flags)

cred_t *eof p,

cnode_t *dcp = VT

fscache_t
cachef scache_t

int
int
int

oc(vp);
*fscp = C_TO FSOACHE(dcp)
*cachep = fscp->f s_cache;
error = 0;
held = 0;
connected =

#i f def CFSDEBUG
CFS DEBLKKCFSDEBUG VOPS)

#endi f

if

-

* Ok ok ok kb Xk Ok ¥
-~

printf("cachefs_readdir: ENTER vp %\n",
(getzoneid() != GLOBAL_ZONEI D) {

error = EPERM

goto out;

Cachefs only provides pass-through support for NFSv4,
and all vnode operations are passed through to the
back file system For NFSv4 pass-through to work, only
connected operation is supported, the cnode backvp nust
exi st, and cachefs optional (eg., disconnectable) flags
are turned off. Assert these conditions to ensure that
the backfilesystemis called for the readdir operation.

CFS_BACKFS_NFSV4_ASSERT FSCACHE(fscp);
CFS_BACKFS_NFSV4_ASSERT_CNODE( dcp) ;

for

(i) |

/* get (or renew) access to the file system*/

if (held) {
/* Wn't |oop with NFSv4 connected behavi or
ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
rw_exit(&Jcp->c_rw ock);
cachefs_cd_rel ease(fscp)
held = 0;

}

error = cachefs_cd_access(fscp,

if (error)

br eak;
nte (&dcp >c_rw ock, RW READER);

connected, 0);

oo

w_en

eld
* qu
if (dc

if link count of zero (posix) */
{

->c_attr.va_nlink == 0)
i f(eof p)

(void *)vp);

*/
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6992 *eofp = 1; 7058 mut ex_ent er (&dcp- >c_st at el ock) ;
6993 error = 0;
6994 br eak; 7060 /* check directory consistency */
6995 } 7061 error = CFSOP_CHECK_COBJECT(fscp, dcp, 0, cr);
7062 if (error)
6997 if (fscp->fs_cdconnected == CFS_CD_CONNECTED) { 7063 goto out;
6998 error = cachefs_readdir_connected(vp, uiop, cr, 7064 dcp- >c_usage++;
6999 eof p);
7000 if (CFS_TIMEQUT(fscp, error)) { 7066 /* if dir was nodified, toss old contents */
7001 rw_exit(&dcp->c_rw ock); 7067 if (dcp->c_netadata.nd_flags & MD_| NVALREADDI R) {
7002 cachefs_cd_rel ease(fscp); 7068 ASSERT( CFS_| SFS_BACKFS_NFSV4(fscp) == 0);
7003 held = 0; 7069 cachefs_i nval _obj ect (dcp);
7004 cachefs_cd _timedout (fscp); 7070 }
7005 connected = O;
7006 continue; 7072 error = 0O;
7007 } 7073 if (((dcp->c_netadata.nd_flags & MD_POPULATED) == 0) &&
7008 } else { 7074 ((dcp->c_flags & (CN_ASYNC_POPULATE | CN_NOCACHE)) == 0) &&
7009 error = cachefs_readdir_di sconnected(vp, uiop, cr, 7075 I CFS_| SFS_BACKFS NFSV4(fscp) &&
7010 eof p); 7076 (fscp->fs_cdconnected == CFS_CD_CONNECTED)) {
7011 if (CFS_TIMEQUT(fscp, error)) {
7012 if (cachefs_cd_access_miss(fscp)) { 7078 if (cachefs_async_okay()) {
7013 error = cachefs_readdir_connected(vp,
7014 ui op, cr, eofp); 7080 %
7015 if (!CFS_TI MEQUT(fscp, error)) 7081 * Set up asynchronous request to fill this
7016 br eak; 7082 * directory.
7017 del ay(5*hz); 7083 */
7018 connected = 0;
7019 ) conti nue; 7085 dcp->c_flags | = CN_ASYNC_POPULATE;
7020
7021 connected = 1; 7087 rp = knem cache al | oc(cachefs_req_cache, KM SLEEP);
7022 cont i nue; 7088 rp->cfs_cnd = CFS_POPULATE;
7023 } 7089 rp->cfs_req_u. cu_popul ate. cpop_vp = vp;
7024 } 7090 rp->cfs_cr = cr;
7025 br eak;
7026 } 7092 crhol d(cr);
7093 VN_HOLD(vp) ;
7028 if (CACHEFS_LOG LOGG NG cachep, CACHEFS LOG READDI R))
7029 cachefs_| og_readdir(cachep, error, fscp->fs_cfsvfsp, 7095 cachef s_addqueue(rp, &fscp->fs_workq);
7030 &dcp- >c_net adat a. nd_cooki e, dcp->c_id.cid_fileno, 7096 } else {
7031 crgetuid(cr), uiop->uio_|loffset, *eofp); 7097 error = cachefs_dir_fill(dcp, cr);
7098 if (error '=0)
7033 if (held) { 7099 cachef s_nocache(dcp);
7034 rw_exit(&dcp->c_rw ock); 7100 }
7035 cachefs_cd_rel ease(fscp); 7101 }
7036 }
7103 /* if front file is populated */
7038 #ifdef CFS_CD DEBUG 7104 if (((dcp->c_flags & (CN_NOCACHE | CN_ASYNC POPULATE)) == 0) &&
7039 ASSERT((curthread->t flag & T_CD HELD) == 0); 7105 I CFS_| SFS_BACKFS_NFSV4(fscp) &&
7040 #endi f 7106 (dcp->c_net adat a. nd_f | ags & MD_POPULATED)) {
7041 out: 7107 ASSERT( CFS_| SFS_BACKFS NFSV4(fscp) == 0);
7042 #ifdef CFSDEBUG 7108 error = cachefs_dir_read(dcp, uiop, eofp);
7043 CFS_DEBUG( CFSDEBUG_VOPS) 7109 if (error ==
7044 printf("cachefs_readdir: EXIT error = %\n", error); 7110 fscp->fs_stats.st_hits++;
7045 #endi f 7111 }
7047 return (error); 7113 /* if front file could not be used */
7048 } 7114 if ((error 1= 0)
7115 CFS_I SFS_BACKFS_NFSVA4(fscp) ||
7050 static int 7116 (dcp->c_flags & (CN_NOCACHE | CN_ASYNC PODULATE)) ||
7051 cachefs_readdir_connected(vnode_t *vp, uio_t *uiop, cred_t *cr, int *eofp) 7117 ((dcp->c_netadat a. nd_fl ags & MD_POPULATED) == 0)) {
7052 {
7053 cnode_t *dcp = VTOC(vp); 7119 if (error & !(dcp->c_flags & CN_NOCACHE) &&
7054 int error; 7120 | CFS_I SFS_BACKFS_NFSV4(fscp))
7055 fscache_t *fscp = C > TO_FSCACHE(dcp) ; 7121 cachefs_nocache(dcp);
7056 struct cachefs_req *rp;

7123 /* get the back vp */
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7124 if (dcp->c backvp == NULL) {
7125 error = cachefs_getbackvp(fscp, dcp); 7191 end = buffy + buffysize - uioin.uio_resid;
7126 if (error)
7127 goto out; 7193 mut ex_exi t (&cp->c_st at el ock);
7128 } 7194 mut ex_ent er (& scp- >f s_f sl ock);
7130 if (fscp->fs_inumsize > 0)
7131 error = cachefs_readback_transl ate(dcp, uiop, cr, eofp); 7197 for (chrp = buffy chrp < end; chrp += de->d_reclen) {
7132 } else { 7198 de = (dirent64_t *)chrp
7133 /* do the dir read fromthe back fs */ 7199 newi num = cachefs_i num real 2f ake(fscp, de->d_ino);
7134 (voi d) VOP_RW.OCK(dcp->c_backvp, 7200 if (newi num == 0)
7135 V_WRI TELOCK_FALSE, NULL); 7201 newi num = cachefs_fileno_conflict(fscp, de->d_ino);
7136 CFS_DPRI NT_BACKFS_NFSV4( f scp, 7202 de->d_i no = newi num
7137 ( cachefs_readdir (nf sv4) " 7203 }
7138 dcp 9%, dbackvp %\ n", dcp, dcp->c_backvp)); 7204 mut ex_exi t (&f scp->fs_fsl ock);
7139 error = VOP_READDI R(dcp- >c. _backvp, uiop, cr, eofp, 7205 mut ex_ent er (&cp- >c_st at el ock) ;
7140 NULL, 0);
7141 VOP. RV\UNLOCK(dcp >c_backvp, V_WRI TELOCK_FALSE, NULL); 7207 error = uionove(buffy, end - buffy, U O READ, uiop);
7142 1 7208 ui op->ui o_| of fset = uioin.uio_|loffset;
7144 if (error == 0) 7210 out:
7145 fscp->fs_stats.st_m sses++;
7146 1 7212 if (buffy !'= NULL)
7213 cachefs_knem free(buffy, buffysize);
7148 out:
7149 mut ex_exi t (&dcp->c_st at el ock) ; 7215 return (error);
7216 }
7151 return (error);
7152 } 7218 static int
7219 | * ARGSUSED*/
7154 static int 7220 cachefs_readdir_di sconnect ed(vnode_t *vp, uio_t *uiop, cred_t *cr,
7155 cachefs_readback_transl ate(cnode_t *cp, uio_t *uiop, cred_t *cr, int *eofp) 7221 int *eof p)
7156 { 7222 {
7157 int error = 0; 7223 cnode_t *dcp = VTOC(vp);
7158 fscache_t *fscp = C_TO FSCACHE(cp); 7224 int error;
7159 caddr _t buffy = NULL;
7160 int buffysize = MAXBSI ZE; 7226 mut ex_ent er (&dcp- >c_st at el ock) ;
7161 caddr _t chrp, end; 7227 if ((dcp->c_netadata.nd_flags & MD_POPULATED) == 0) {
7162 ino64_t new num 7228 error = ETI MEDQOUT,;
7163 struct dirent64 *de; 7229 } else {
7164 ui o_t uioin; 7230 error = cachefs_dir_read(dcp, uiop, eofp);
7165 i ovec_t iov; 7231 if (error == ENOTDI R)
7232 error = ETI MEDOUT;
7167 ASSERT( cp->c_backvp != NULL); 7233 }
7168 ASSERT(fscp->fs_i numsize > 0); 7234 mut ex_exi t (&Jcp- >c_st at el ock) ;
7170 if (uiop->uio resid < buffysize) 7236 return (error);
7171 buf fysi ze (int)ulop->uio_resid; 7237 }
7172 buffy = cachefs krrem al | oc(buf fysi ze, KM_SLEEP);
7239 | * ARGSUSED*/
7174 iov.iov_base = buffy; 7240 static int
7175 iov.iov_len = buffy5| ze; 7241 cachefs_fid(struct vnode *vp, struct fid *fidp, caller_context_t *ct)
7176 uioin.uio_iov = & ov; 7242 {
7177 ui oin.uio_iovent = 1; 7243 int error = 0;
7178 ui oi n. ui o_segflg = u O_SYSSPACE; 7244 struct cnode *cp = VTOC(vp);
7179 ui oi n. ui o_frode = 0; 7245 fscache_t *fscp = C_TO FSOACHE(cp)
7180 ui oi n. uio_extflg = U O COPY_CACHED;
7181 ui oin.ui o_| offset = uiop->uio_|offset; 7247 /*
7182 uioin.uio_resid = buffysize; 7248 * Cachefs only provides pass-through support for NFSv4,
7249 * and all vnode operations are passed through to the
7184 (voi d) VCP _RWLOCK( cp->c_backvp, V_WRI TELOCK_FALSE, NULL); 7250 * back file system For NFSv4 pass-through to work, only
7185 error = VOP_READDI R(cp->c_backvp, &uioin, cr, eofp, NULL, 0); 7251 * connected operation is supported, the cnode backvp nust
7186 VOP_RWUNLOCK( cp- >c_backvp, V_WRI TELOCK FALSE NULL) ; 7252 * exist, and cachefs optional (eg., disconnectable) flags
7253 * are turned off. Assert these conditions, then bail
7188 if (error 1= 0) 7254 * as NFSv4 doesn’'t support VOP_FID.
7189 goto out; 7255 */
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7256 CFS_BACKFS_NFSV4_ASSERT_FSCACHE( f scp) ;

7257 CFS_BACKFS_NFSV4_ASSERT_CNODE( cp) ;

7258 if (CFS_| SFS_BACKFS_NFSVA(fscp)) {

7259 return (ENOTSUP);

7260 }

7262 nmut ex_ent er (&cp- >c_st at el ock) ;

7263 if (fidp->fid_|len < cp->c_netadata.nd_cookie.fid_len) {

7264 fidp->fid_|l en = cp->c_netadata. nd_cookie. fid_len;

7265 error = ENGOSPC;

7266 } else {

7267 bcopy(cp->c_net adat a. nd_cooki e. fid_data, fidp->fid_data,
7268 cp->c_net adat a. nd_cookie.fid_len);

7269 fidp->fid_len = cp->c_netadata. nd_cookie.fid_|en;

7270

7271 mut ex_exi t (&cp- >c_st at el ock) ;

7272 return (error);

7273 }

7275 | * ARGSUSED2 */

7276 static int

7277 cachefs_rw ock(struct vnode *vp, int wite_|lock, caller_context_t *ctp)
7278 {

7279 cnode_t *cp = VTOC(vp);

7281 /*

7282 * XXX - This is ifdef’ed out for now. The problem -

7283 * getdents() acquires the read version of rw ock, then we come
7284 * into cachefs_readdir() and that wants to acquire the wite version
7285 * of this lock (if its going to populate the directory). This is
7286 * a problem this can be solved by introducing another |lock in the
7287 * cnode.

7288 */

7289 [ * XXX */

7290 if (vp->v_type != VREGQ

7291 return (-1);

7292 if (wite_lock)

7293 rw_enter (&p->c_rw ock, RWWRI TER);

7294 el se

7295 rw_ent er (&cp->c_rw ock, RW READER);

7296 return (wite_lock);

7297 }

7299 /* ARGSUSED */

7300 static void

7301 {cachef s_rwunl ock(struct vnode *vp, int wite_|lock, caller_context_t *ctp)
7302

7303 cnode_t *cp = VTOC(vp);

7304 if (vp->v_type != VREG

7305 return;

7306 rw_exit(&p->c_rw ock);

7307 }

7309 /* ARGSUSED */

7310 static int

7311 cachefs_seek(struct vnode *vp, offset_t ooff, offset_t *noffp,

7312 cal l er_context_t *ct)

7313 {

7314 return (0);

7315 }

7317 static int cachefs_| ostpage = O;

7318 [ *

7319 * Return all the pages from[off..off+len] in file

7320 */

7321 | * ARGSUSED*/
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7322 static int

7323 cachefs_get page(struct vnhode *vp,

7324
7325
7326
7327
7328
7329
7330
7331
7332

7334
7335

7337
7338
7339
7340
7341
7342
7343
7344

7346
7347
7348
7349

7351
7352
7353
7354
7355
7356

7358
7359
7360
7361
7362
7363
7364

7366
7367
7368
7369
7370
7371
7372
7373
7374
7375

7377
7378
7379
7380
7381
7382
7383
7384
7385
7386
7387

of fset _t off,
struct page *pl[], size_t plsz,
enum seg_rw rw, cred_t *cr,

size_t len,
struct seg *seg,
caller_context_t *ct)

uint_t *protp,
caddr _t addr,
cnode_t *cp = VTOC(vp);

int error;

fscache_t *fscp = C_TO FSCACHE(cp)
cachef scache_t *cachep = fscp->fs cache
int held = 0;

int connect ed = 0;

#i f def CFSDEBUG

#endi f

u_offset_t offx = (u_offset_t)off;

CFS_DEBUG( CFSDEBUG_VOPS)
printf("cachefs_getpage: ENTER vp % off %Ild len %u rw %\ n",
(void *)vp, offx, len, rw;

if (getzoneid() != GLOBAL_ZONEID) {
error = EPERM
goto out;

if (vp->v_flag & VNOVAP) {
error = ENOSYS;
goto out

/* Call backfilesystemif NFSv4 */
if (CFS_I SFS_BACKFS_NFSV4(fscp))
error = cachefs_get page_backfs_nfsv4(vp, off, len, protp, pl,

pl sz, seg, addr, rw, cr);
goto out;
}
/* XXX sam nmake this do an async popul ate? */
if (pl == NULL) {
error = 0;
goto out;

}
if (protp !'= NULL)
*protp = PROT_ALL;

/* get (or renew) access to the file system*/
if (held) {

cachefs_cd_rel ease(fscp);
) held = 0;
error = cachefs_cd_access(fscp,
if (error)
br eak;

connected, 0);
held =

*
* If we are getting called as a side effect of a
* cachefs_wite()
* operation the local file size mght not be extended yet.
* In this case we want to be able to return pages of zeroes.
*
/
f ((u_offset_t)off + len >
((cp->c_size + PAGEOFFSET) & (of fset_t)PAGEMASK)) {
if (seg != segkmap) {
error = EFAULT
br eak;
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7388 }

7389

error = pvn_get pages(cachefs

7391 len, protp, pI pl sz, seg
23 if (len <= PAGES
24 error = cachefs_getap
25 protp, pl, plsz,
26 el se
27 error = pvn_get pages(
28 (u_offset_t)off,
29 rw, cr);

if (error == 0)

7393 br eak;

error == EAGAI N) {
connected = O;
conti nue;

}
1f (fscp->fs_cdconnected =
if (CFS_TI lvE(lJT(fscp,

cachefs cd_re
held = 0O;
cachefs_cd t|
connected =
conti nue;

} else {
if (CFS_TI MEQUT(fscp,
if (cachefs_c
49 if (I

54 el se
error
7412 c
7413 (

if (!
7416 (

del ay
conne
conti

connected =
conti nue;

}

br eak;

7427 }

if (CACHEFS_LOG LOGGE NG cachep,
cachefs_| og_get page(cachep, e
crgetuid(cr), off, len);
if (held) {
cachefs_cd_rel ease(fscp);
7436 }

7438 out:

_get apage, vp,

if (((cp- >c flags & CN_NOCACHE) && (error

pl sz, seg,

&cp->c_met adat a. nd_cooki e,

113

(u_offset_t)off,
, addr, rw, cr);
age(vp, (u_offset_t)off,
seg, addr, rw, cr);

|l en,

cachef s_get apage, vp,

len, protp, pl, plsz, seg, addr,

== ENGSPQ)) ||

= CFS_CD_CONNECTED) {

error))
| ease(fscp);

medout (fscp);

error)) {
d_access_m ss(fscp)) {
en <= PAGCESI ZE)
error = cachefs_get apage_back(
vp, (u_offset_t)off,
len, protp, pl,
pl sz, seg, addr, rw, cr);
= pvn_get pages(
achef s_get apage_back, vp,
u_offset_t)off, len, protp, pl,
(u_offset_t)off, len,
protp, pl,
addr, rw, cr);
CFS_TI MEQUT(fscp, error) &&
error = EAGAIN))
br eak;
(5*hz);
cted = O;
nue;

CACHEFS_LOG_GETPAGE) )

rror, vp->v_vfsp,
cp->c_id.cid_fileno,
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7439 #ifdef CFS_CD _DEBUG

7440 ASSERT((curthread->t_flag & T_CD HELD)
7441 #endi f

7442 #ifdef CFSDEBUG

== 0);

7443 CFS_DEBUG( CFSDEBUG_VOPS)
7444 printf("cachefs_getpage: EXIT vp % error %\ n",
7445 (void *)vp, error);
7446 #endi f
7447 return (error);
7448 }
__unchanged_portion_onitted_
7490 /*
7491 * Called from pvn_getpages to get a particul ar page.
136 * Called from pvn_get pages or cachefs_getpage to get a particul ar page.
7492 */
7493 | * ARGSUSED*/
7494 static int
7495 cachefs_get apage(struct vnode *vp, u_offset_t off, size_t len, uint_t *protp,
7496 struct page *pl[], size_t plsz, struct seg *seg, caddr_t addr,
7497 enumseg_rw rw, cred_t *cr)
7498 {
7499 cnode_t *cp = OC(vp)
7500 page_t **ppp, *pp = NULL
7501 fscache_t *fscp = C.TO FSCACHE(cp)
7502 cachef scache_t *cachep = fscp->fs cache;
7503 int error = 0;
7504 struct page **ourpl;
7505 struct page *ourstackpl[ 7]; I|* see ASSERT() below for 17 */
7506 int index = 0;
7507 int dovmgrade,
7508 int have_statel ock = 0;
7509 u_of fset _t popoff;
7510 size_t popsize = 0;
7512 / * L1 NTED*/
7513 ASSERT( (( DEF_POP_SI ZE /| PAGESI ZE) + 1) <= 17)
7515 if (fscp->fs |nfof| _popsi ze > DEF_POP_SI ZE)
7516 ourpl = cachefs_kmem al | oc(si zeof (struct page *) *
7517 ((fscp->fs_info.fi_popsize / PAGESIZE) + 1), KM SLEEP);
7518 el se
7519 ourpl = ourstackpl;
7521 ourpl [0] = NUL
7522 off = off &(offset _t) PAGEMASK;
7523 agai n:
7524 I*
7525 * Look for the page
7526 */
7527 if (page_exists(vp, off) == 0) {
7528 [*
7529 * Need to do work to get the page.
7530 * Grab our |ock because we are going to
7531 * nodify the state of the cnode.
7532 *
7533 if (! have_statel ock) {
7534 nut ex_ent er (&cp- >c_st at el ock);
7535 have_statel ock = 1;
7536 }
7537 /*
7538 */If we’re in NOCACHE node, we will need a backvp
7539
7540 if (cp->c_flags & CN_NOCACHE) {
7541 if (fscp->fs_cdconnected != CFS_CD_CONNECTED) ({
7542 error = ETI MEDQOUT,;
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7543 goto out;

7544

7545 if (cp->c_backvp == NULL) {

7546 error = cachefs_getbackvp(fscp, cp);
7547 if (error)

7548 goto out;

7549 }

7550 error = VOP_GETPACE(cp->c_backvp, off,

7551 PACESI ZE, protp, ourpl, PAGESIZE, seg,
7552 addr, S_READ, cr, NULL);

7553 /*

7554 * backfs returns EFAULT when we are trying for a
7555 * page beyond EOF but cachefs has the know edge that
7556 * It is not beyond EOF be cause cp->c_size is
7557 * greater then the offset requested.

7558 *

7559 if (error == EFAULT) {

7560 error = 0;

7561 pp = page_create_va(vp, off, PAGESI ZE,
7562 PG EXCL | PG WAIT, seg, addr);
7563 if (pp == NULL)

7564 goto again;

7565 pagezero(pp, 0, PAGESIZE);

7566 pvn_plist_init(pp, pl, plsz, off, PAGESIZE, rw);
7567 goto out;

7568 }

7569 if (error)

7570 goto out;

7571 got o get pages;

7572 }

7573 /*

7574 * W need a front file. If we can't get it,

7575 * put the cnode in NOCACHE node and try again.

7576 */

7577 if (cp->c_frontvp == NULL) {

7578 error = cachefs_getfrontfile(cp);

7579 if (error) {

7580 cachef s_nocache(cp);

7581 error = EAGAIN,

7582 goto out;

7583 }

7584 }

7585 /*

7586 * Check if the front file needs popul ation.

7587 * |f population is necessary, nake sure we have a
7588 * backvp as well. We will get the page fromthe backvp.
7589 * bug 4152459-

7590 * But if the file systemis in disconnected node

7591 * and the file is a local file then do not check the
7592 * al | ocmap.

7593 */

7594 if (((fscp->fs_cdconnected == CFS_CD_CONNECTED) | |
7595 ((cp->c_netadata.nd_flags & MD_LOCALFI LENO) == 0)) &&
7596 (cachefs_check_al | ocmap(cp, off) ==

7597 if (fscp->fs_cdconnected != CFS_CD CONNECTED) {
7598 error = ETI MEDOUT;

7599 goto out;

7600 }

7601 if (cp->c_backvp == NULL) {

7602 error = cachefs_get backvp(fscp, cp);
7603 if (error)

7604 goto out;

7605 }

7606 if (cp->c_filegrp->fg_flags & CFS_FG WRI TE) {
7607 cachefs_cluster_all ocnmap(off, &popoff,

7608 &popsi ze,
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7609 fscp->fs_info.fi_popsize, cp);
7610 if (popsize !'=0) {
7611 error = cachefs_popul at e(cp,
7612 popof f, popsi ze,
7613 cp->c_frontvp, cp->c_backvp,
7614 cp->c_size, cr);
7615 if (error) {
7616 cachef s_nocache(cp);
7617 error = EAGAIN,
7618 goto out;
7619 } else {
7620 cp->c_flags | =
7621 CN_UPDATED |
7622 CN_NEED_FRONT_SYNC |
7623 CN_POPULATI ON_PENDI NG,
7624 }
7625 popsi ze = popsize - (off - popoff);
7626 } else {
7627 popsi ze = PAGESI ZE;
7628 }
7629
7630 /* el se XXX assert CN_NOCACHE? */
7631 error = VOP_CGETPACE(cp->c_backvp, (offset_t)off,
7632 PACESI ZE, protp, ourpl, popsize,
7633 seg, addr, S_READ, cr, NULL);
7634 if (error)
7635 goto out;
7636 fscp->fs_stats.st_m sses++;
7637 } else {
7638 if (cp->c_flags & CN_POPULATI ON_PENDI NG {
7639 error = VOP_FSYNC(cp->c_frontvp, FSYNC, cr,
7640 NULL) ;
7641 cp->c_flags & ~CN_POPULATI ON_PENDI NG
7642 if (error) {
7643 cachefs_nocache(cp);
7644 error = EAGAIN,
7645 goto out;
7646 }
7647 }
7648 /*
7649 * Fi |l e was popul ated so we get the page fromthe
*
/

7650 rontvp

7651

7652 error = VOP_CGETPACE(cp->c_frontvp, (offset_t)off,
7653 PAGESI ZE, protp, ourpl, PAGCESIZE, seg, addr,
7654 rw, cr, NULL);

7655 i f (CACHEFS_LOG LOGA NG(cachep, CACHEFS_LOG GPFRONT))
7656 cachefs_| og_gpfront (cachep, error,

7657 fscp->fs_cfsvfsp,

7658 &cp->c_net adat a. nd_cooki e, cp->c_fileno,
7659 crgetuid(cr), off, PAGESIZE);

7660 if (error) {

7661 cachef s_nocache(cp);

7662 error = EAGAI N,

7663 goto out;

7664 }

7665 fscp->fs_stats.st_hits++;

7666 }

7667 get pages:

7668 ASSERT( have_st at el ock) ;

7669 if (have_statel ock) {

7670 nmut ex_exi t (&cp- >c_st at el ock) ;

7671 have_statel ock = 0;

7672 }

7673 downgrade = 0;

7674 for (ppp = ourpl; *ppp; ppp++) {



new usr/src/uts/comon/fs/cachefs/cachefs_vnops.c 117

7675 if ((*ppp)- >p of fset < off) {

7676 I ndex++;

7677 page_unl ock(*ppp);

7678 continue;

7679 }

7680 i f (PAGE_SHARED( *ppp)) {

7681 if (page_tryupgrade(*ppp) == 0) {
7682 for (ppp = &ourpl [| ndex] *ppp; ppp++)
7683 page_unl ock(*ppp )
7684 error = EAGAIN,

7685 goto out;

7686 }

7687 downgrade = 1;

7688 }

7689 ASSERT( PAGE_EXCL( *ppp) ) ;

7690 (voi d) hat_pageunl oad((*ppp), HAT_FORCE_PGUNLQAD);
7691 page_rename(*ppp, vp, (*ppp)->p_offset);
7692 }

7693 pl [0] = ourpl[index];

7694 pl[1] = NULL;

7695 1 f (downgrade) {

7696 page_downgr ade(our pl [i ndex]);

7697 }

7698 /* Unlock the rest of the pages fromthe cluster */
7699 for (ppp = &ourpl[i ndex+1] *ppp; ppp++)

7700 page_unl ock(*ppp) ;

7701 } else {

7702 ASSERT(! have_statel ock);

7703 if (have_statel ock)

7704 nut ex_exi t (&cp->c_st at el ock) ;

7705 have_statel ock = 0;

7706 }

7707 /* XXX SE_SHARED probably isn’t what we *al ways* want */
7708 if ((pp = page_l ookup(vp, off, SE SHARED)) == NULL) {
7709 cachef s_| ost page++;

7710 goto again;

7711 }

7712 pl[0] = pp;

7713 pl[1] = NULL;

7714 /* XXX increnent st_hits? i don't think so, but... */
7715 }

7717 out:

7718 if (have_statel ock) {

7719 nmut ex_exi t (&cp->c st at el ock) ;

7720 have_statel ock =

7721 }

7722 if (fscp->fs_info.fi_popsize > DEF_POP_SI ZE)

7723 cachefs_kmem free(ourpl, sizeof (struct page *) *
7724 ((fscp->fs_info.fi_popsize / PAGESI ZE) + 1))
7725 return (error);

7726 }

__unchanged_portion_onitted_
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5382 pvn_get pages handl es | engths <= PAGESI ZE just fine
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1/*

fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy]l [nane of copyright owner]

CDDL HEADER END

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 governi ng perm ssions
11 * and limtations under the License
12 =
13 * When distributing Covered Code, include this CDDL HEADER in 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, wth the
*
*
*
*
*/

22 | *

23 * Copyright 2009 Sun Mcrosystens, Inc. Al rights reserved
24 * Use is subject to |license terns.
25 * Copyright 2015 Nexenta Systenms, Inc. Al rights reserved

26 #endif /*

27 x|

29 /*

33 #i
34 #i
35 #i
36 #i
37 #i
38 #i
39 #i
40 #i
41 #i
42 #i
43 #i
44 #i
45 #i
46 #i
47 #i
48 #i
49 #i
50 #i
51 #i
52 #i
53 #i
54 #i
55 #i
56 #i
57 #i
58 #i
59 #i
60 #i
61 #i

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
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

I codereview */

30 * Vnode operations for the Hgh Sierra fil esystem
*/

<sys/types. h>
<sys/t_l ock. h>
<sys/ param h>
<sys/time. h>
<sys/systm h>
<sys/ sysmacr os. h>
<sys/resource. h>
<sys/signal . h>
<sys/cred. h>
<sys/ user. h>
<sys/ buf . h>
<sys/vfs. h>
<sys/vfs_opreg. h>
<sys/stat. h>
<sys/vnode. h>
<sys/ node. h>
<sys/ proc. h>
<sys/ di sp. h>
<sys/file.h>
<sys/fcntl. h>
<sys/ fl ock. h>
<sys/ kmem h>
<sys/ ui 0. h>
<sys/ conf. h>
<sys/errno. h>
<sys/ mman. h>
<sys/ pat hnane. h>
<sys/ debug. h>
<sys/vmsyst m h>
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119
120

122
123
124
125
126
127

#
#
#
#
#
#
#i

#
#
#
#
#
#
#i

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

<sys/cmm_err. h>
<sys/ f buf . h>
<sys/dirent. h>
<sys/errno. h>
<sys/ dki o. h>
<sys/cm_err. h>
<sys/atom c. h>

<vni hat. h>

<vnl page. h>
<vni pvn. h>

<vni as. h>

<vni seg. h>

<vnl seg_map. h>
<vn seg_kmem h>

#i ncl ude <vni seg_vn. h>
#include <vmirm h>

#i ncl ude <vm page. h>

#i ncl ude <sys/swap. h>
#i ncl ude <sys/avl.h>

#i ncl ude <sys/sunldi.h>
#i ncl ude <sys/ddi . h>

#i ncl ude <sys/sunddi . h>
#i ncl ude <sys/sdt. h>

/*
* For struct nodlinkage
*

/
#i ncl ude <sys/nodctl.h>

#i ncl ude <sys/fs/hsfs_spec. h>
#i ncl ude <sys/fs/hsfs_node. h>
#incl ude <sys/fs/hsfs_inpl.h>
#i ncl ude <sys/fs/ hsfs_susp. h>
#i ncl ude <sys/fs/hsfs_rrip.h>

#i ncl ude <fs/fs_subr.h>

/* # of contiguous requests to detect sequential access pattern */
static int seq_contig_requests = 2
/*

This is the nmax nunber os taskq threads that will be created

if required. Since we are using a Dynam c TaskQ by default only
one thread is created initially

*

*

*

*

* NOTE: In the usual hsfs use case this per fs instance nunber

* of taskq threads should not place any undue |oad on a system

* Even on an unusual systemw th say 100 CDROM drives, 800 threads
* will not be created unless all the drives are |oaded and al

* of themare saturated with I/O at the sane tinme! If there is at

* all a conplaint of systeml|oad due to such an unusual case it

* shoul d be easy enough to change to one per-machi ne Dynam ¢ TaskQ
*/for all hsfs nounts with a nthreads of say 32

*

st

atic int hsfs_taskq_nthreads = 8; /* # of taskq threads per fs */

/* Mn count of adjacent bufs that will avoid buf coal escing */

static int hsched_coalesce_mn = 2

/*

* Knmem caches for heavily used small allocations. Using these knem
* caches provides a factor of 3 reduction in systemtinme and greatly
* aids overall throughput esp. on SPARC

*/

struct kmem cache *hi o_cache



new usr/src/uts/comon/ fs/hsfs/hsfs_vnops.c
128 struct knmem cache *hio_i nfo_cache;

130 /*

131 * This tunable allows us to ignore inode nunbers fromrrip-1.12.
132 * In this case, we fall back to our default inode algorithm
133 */

134 extern int use_rrip_inodes;

136 /*

137 * Free behind logic fromUFS to tame our thirst for
138 * the page cache.

139 * See usr/src/uts/comon/fs/ufs/ufs_vnops.c for nore
140 * expl anation.

141 */

142 static int freebehind = 1;

143 static int smallfile = 0O;

144 static int cache_read_ahead = 0;

145 static u offset t smallfile64 = 32 * 1024;

146 #define SMALLFILE1_D 1000

147 #define SMALLFILE2_D 10

148 static u_offset_t smallfilel = 32 * 1024;

149 static u_offset_t smallfile2 = 32 * 1024;

150 static clock_t smallfile_update = 0; /* when to reconpute */
151 static uint_t smallfilel_d = SVALLFILEL1_D;

152 static uint_t smallfile2_d = SVALLFILE2_D;

154 static int hsched_deadl i ne_conpare(const void *x1, const void *x2);

155 static int hsched_of fset_conpare(const void *x1, const void *x2);
156 static void hsched_enqueue_io(struct hsfs *fsp, struct hio *hsio,
157 int hsched_i nvoke_strategy(struct hsfs *fsp);

159 /* ARGSUSED */
160 static int
161 hsfs_fsync(vnode_t *cp,

162 int syncflag,

163 cred_t *cred,

164 cal l er_context _t *ct)
165 {

166 return (0);

167 }

170 /* ARGSUSED*/
171 static int
172 hsfs_read(struct vnode *vp,

173 struct uio *uiop,

174 int ioflag,

175 struct cred *cred,

176 struct caller_context *ct)

177 {

178 caddr _t base;

179 of fset _t diff;

180 int error;

181 struct hsnode *hp;

182 uint_t filesize;

183 int dofree;

185 hp = VIOH(vp);

186 /*

187 * if vpis of type VDIR nake sure dirent

188 * is filled up with all info (because of pthl)
189 */

190 if (vp->v_type == VDIR)

191 if (hp->hs_dirent.ext_size == 0)

192 hs_filldirent(vp, &p->hs_dirent);

193 }

int

ra);
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ted. */
set too big. */
/

of data.

sked,

ned,
S.

t hat
lots

their

io_resid);

_update) {

SMALLFI LE1_D;
SMALLFI LE2_D;
/ ncpus_onli ne;

194 filesize = hp->hs_dirent. ext_size;

196 /* Sanity checks. */

197 if (uiop->uio_resid == 0 || /* No data wan
198 ui op->ui o_| of fset > HS_MAXFI LEOFF | | /* Of
199 ui op->ui o_| of fset >= filesize) /* Past EOF. *
200 return (0);

202 do {

203 /*

204 * W want to ask for only the "right" anmpunt
205 * In this case that neans: -

206 *

207 * W can’t get data from beyond our EOF. If a
208 * we will give a short read.

209 *

210 * segmap_getmapflt returns buffers of MAXBSI ZE bytes.
211 * These buffers are al ways MAXBSI ZE al i gned.
212 * |f our starting offset is not MAXBSI ZE alig
213 * we can only ask for |ess than MAXBSI ZE byt e
214 *

215 * |f our requested of fset and | ength are such
216 * they belong in different MAXBSI ZE al i gned s
217 * then we’'ll be neking nore than one call on
218 * segmap_get mapflt.

219 *

220 * This diagram shows the vari abl es we use and
221 * rel ationships.

222 *

223 L RS MAXBSI ZE- - - - - >|

224 L R T R

225 S P mapon->| <--n-->|....*. .. | EOF

226 M R

227 * uio_| of fset->|

228 *uio_resid....|[<---------- >|

229 *diff..o.L L ISR >|

230 *

231 * So, in this case our offset is not aligned
232 * and our request takes us outside of the

233 * MAXBSI ZE wi ndow. W will break this up into
234 * two segmap_getmapflt calls.

235 */

236 size_t nbytes;

237 of fset _t mapon;

238 size_t n;

239 uint_t flags;

241 mapon = ui op->ui o_| of f set & MAXBOFFSET;

242 diff = filesize - uiop->uio_|offset;

243 nbytes = (size_t)M N(MAXBSI ZE - mapon, uiop->u
244 n = MN(diff, nbytes);

245 if (n<=0) {

246 /* EOF or request satisfied. */

247 return (0);

248 }

250 /*

251 * Freebehi nd conputation taken from

252 * usr/src/uts/ conmon/fs/ufs/ufs_vnops.c

253 *

254 if (drv_hztousec(ddi _get_lbolt()) >= snallfile
255 ui nt 64_t percpufreeb;

256 if (smallfilel_d == 0) smallfilel_d =
257 if (smallfile2_d == 0) smallfile2_d =
258 percpufreeb = ptob((uint64_t)freemem
259 smal [ filel = percpufreeb / smallfilel

25
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260 smal | file2 = percpufreeb / smallfile2_d; 326 vap->va_gid = hp->hs_dirent.gid;
261 smal | filel = MAX(snallfilel, snmallfile);
262 smal [ filel = MAX(smal | fil el, smal | file64); 328 vap->va_fsid = vfsp->vfs_dev;
263 smal [ file2 = NAX(snaI Ifilel, smallfil eZ) 329 vap->va_nodeid = (1no64_t)hp->hs_nodei d;
264 smal | file_update = drv_hzt ousec(ddl _get_lbolt()) 330 vap->va_nlink = hp->hs_dirent.nlTnk;
265 + 1000000; 331 vap->va_size = (offset_t)hp->hs_dirent.ext_size;
266 }
333 vap->va_atine.tv_sec = hp >hs_dirent. adate. tv_sec;
268 dofree = freebehind && 334 vap->va_atine.tv_nsec = hp->hs_dirent.adate.tv usec*lOOO
269 hp->hs_prev_of fset == ui op->ui o_| of fset && 335 vap->va_ntinme.tv_sec = hp->hs_dirent.ndate.tv_sec;
270 hp->hs_ra_bytes > 0; 336 vap->va_ntinme.tv_ nsec = hp->hs_dirent.ndate.tv usec*lOOO
337 vap->va_ctine.tv_sec = hp >hs_dirent. cdate.tv_sec;
272 base = segmap_get mapflt(segknmap, vp, 338 vap->va_ctine.tv_nsec = hp->hs_dirent.cdate.tv usec*lOOO
273 (u_of fset_t)uiop->uio_loffset, n, 1, S READ); 339 if (vp->v_type == VCHR || vp->V_type == VBLK)
340 vap->va_rdev = hp->hs_dirent.r_dev;
275 error = ui onove(base + mapon, n, U O READ, uiop); 341 el se
342 vap->va_rdev = 0;
277 if (error == 0) { 343 vap->va_bl ksi ze = vfsp >vfs_bsi ze;
278 /* 344 /* no. of bl ocks = no. of data blocks + no. of xar blocks */
279 * if read a whole block, or read to eof, 345 vap->va_nbl ocks = (fsbl kcnt 64_t)howrany(vap->va_size + (u_l onglong_t)
280 * won't need this buffer again soon. 346 (hp->hs_dirent.xar_| en << fsp->hsfs_vol .l bn_shift), DEV_BSIZE);
281 */ 347 vap->va_seq = hp->hs_seq;
282 if (n + mapon == MAXBSI ZE | | 348 return (0);
283 ui op->ui o_l offset == filesize) 349 }
284 flags = SM_DONTNEED,
285 el se 351 /* ARGSUSED*/
286 flags = 0; 352 static int
353 hsfs_readlink(struct vnode *vp,
288 if (dofree) { 354 struct uio *uiop,
289 flags = SM FREE | SM ASYNC, 355 struct cred *cred,
290 if ((cache_read_ahead == 0) && 356 cal | er _context _t *ct)
291 ui op->ui o_|l offset > smallfile2) 357 {
292 ) flags | = SM DONTNEED; 358 struct hsnode *hp;
293
360 if (vp->v_type != VLNK)
295 error = segmap_rel ease(segkmap, base, flags); 361 return (EINVAL);
296 } else
297 (voi d) segmap_rel ease(segknmap, base, 0); 363 hp = VTOH(vp);
298 } while (error == 0 & uiop->uio_resid > 0);
365 if (hp->hs_dirent.symlink == (char *)NULL)
300 return (error); 366 return (ENCENT);
301 }
368 return (uionove(hp->hs_dirent.symlink,
303 /* ARGSUSED2*/ 369 (size_t)M N(hp->hs_dirent.ext_size,
304 static int 370 ui op->ui o_resid), U O READ, uiop));
305 hsfs_getattr( 371 }
306 struct vnode *vp,
307 struct vattr *vap, 373 /| * ARGSUSED* /
308 int flags, 374 static void
309 struct cred *cred, 375 hsfs_inactive(struct vnode *vp,
310 caller_context_t *ct) 376 struct cred *cred,
311 { 377 cal l er_context_t *ct)
312 struct hsnode *hp; 378 {
313 struct vfs *vfsp; 379 struct hsnode *hp;
314 struct hsfs *fsp; 380 struct hsfs *fsp;
316 hp = VIOH(vp); 382 int nopage;
317 fsp = VFS_TO HSFS(vp >v_vfsp);
318 visp = vp->v_vfsp; 384 hp = VTO-I(vp);
385 fsp = VFS_TO HSFS(vp->v_vfsp);
320 if ((hp->hs_dirent.ext_size == 0) && (vp->v_type == VDIR)) { 386 /*
321 hs_filldirent(vp, &hp->hs_dirent); 387 * Not acquiring and holding v_lock for quite a while
322 } 388 * here serializes on the vnode; this is unfortunate, but
323 vap->va_type = | FTOVT( hp- >hs_di rent. node) ; 389 * likely not to overly inpact performance as the underlying
324 vap->va_node = hp->hs_dirent. node; 390 * device (CDROM drive) is quite slow
325 vap->va_uid = hp->hs_dirent. uid; 391 */
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392 rw_ent er (& sp- >hsfs_hash_|l ock, RWWRI TER);

393 mut ex_ent er (&p- >hs_cont ent s_| ock) ;

394 mut ex_ent er (&p->v_| ock);

396 if (vp->v_count < 1)

397 pani c("hsfs_inactive: v_count < 1");

398 / * NOTREACHED* /

399 }

401 if (vp->v_count > 1 || (hp->hs_flags & HREF) == 0) {
402 vp->v_count--; /* release hold fromvn_rele */
403 mut ex_exi t (&p->v_| ock);

404 mut ex_exi t (&p->hs_contents_| ock);

405 rw_exit (& sp->hsfs_hash_| ock);

406 return;

407

408 vp->v_count--; /* release hold fromvn_rele */
409 if (vp->v_count == 0) {

410 /*

411 * Free the hsnode.

412 * |f there are no pages associated with the
413 * hsnode, give it back to the knem cache,
414 * else put at the end of this file systenis
415 * internal free list.

416 */

417 op ge = !vn_has_cached_dat a(vp);

418 hp->hs_flags = 0;

419 /*

420 * exit these | ocks now, since hs_freenode nay
421 * kmem free the hsnode and enbedded vnode
422 */

423 mut ex_exi t (&p->v_I ock);

424 mut ex_exi t (&p->hs_cont ent s_| ock) ;

425 hs_freenode(vp, fsp, nopage);

426 } else {

427 nmut ex_exi t (&p->v_I ock);

428 nut ex_exi t (&p->hs_cont ents_| ock) ;

429 }

430 rw_exit (& sp->hsfs_hash_| ock);

431 }

434 | * ARGSUSED*/

435 static int

436 hsfs_| ookup(

437 struct vnode *dvp,

438 char *nm

439 struct vnode **vpp,

440 struct pathname *pnp,

441 int flags,

442 struct vnode *rdir,

443 struct cred *cred,

444 cal l er_context _t *ct,

445 int *direntflags,

446 pat hname_t *real pnp)

447 {

448 int error;

449 int nanelen = (int)strlen(nm;

451 if (*nm=="\0") {

452 VN_HOLD( dvp) ;

453 *vpp = dvp;

454 return (0);

455 }

457 /*
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458 * |f we're looking for ourself, life is sinple.
459 */

460 |f(narrelen::1&& nm==".") {

461 if (error = hs_access(dvp, (node_t)VEXEC, cred))
462 return (error);

463 VN_HOLD( dvp) ;

464 *vpp = dvp;

465 return (0);

466 }

468 return (hs_dirl ook(dvp, nm nanelen, vpp, cred));
469 }

472 | * ARGSUSED*/
473 static int
474 hsfs_readdir(

475 struct vnode *vp,

476 struct uio *ul op,

477 struct cred *cred,

478 int *eof p,

479 cal | er _context _t *ct,

480 int fl ags)

481 {

482 struct hsnode  *dhp;

483 struct hsfs *fsp;

484 struct hs_direntry hd;

485 struct dirent64 *nd;

486 int error;

487 ui nt _t of f set; /* real offset in directory */
488 uint_t dirsiz; /* real size of directory */
489 uchar _t *bl kp;

490 int hdl en; /* length of hs directory entry */
491 | ong ndl en; /* length of dirent entry */
492 int byt es_want ed;

493 size_t buf si ze; /* size of dirent buffer */
494 char *out buf ; /* ptr to dirent buffer */
495 char *dnare;

496 int dnanel en;

497 size_t dnane_si ze;

498 struct fbuf *fbp;

499 uint_t | ast _of f set; /* last index into current dir block */
500 i no64_t dirino; /* tenporary storage before storing in dirent
501 of f _t di roff;

503 dhp = VTOH(vp);

504 fsp = VFS_TO _HSFS(vp->v_vfsp);

505 if (dhp->hs_dirent.ext_size == 0)

506 hs_fi I'l1dirent(vp, &dhp->hs_dirent);

507 dirsiz = dhp->hs_dirent.ext_size;

508 if (ui op >uio_| offset >= dirsiz) { /* at or beyond ECOF */
509 if (eofp)

510 *eofp =

511 return (0);

512 }

513 ASSERT( ui op- >ui o_| of fset <= HS_MAXFI LEOFF) ;

514 of fset = ul op->ui o_| of f set;

516 dnane_si ze = fsp->hsfs_namemax + 1; /* 1 for the ending NUL */
517 dname = knmem al | oc(dnane_si ze, KM SLEEP);

518 buf si ze = uiop->uio_resid + sizeof (struct dirent64);

520 out buf = knmem al | oc(bufsize, KM SLEEP);

521 nd = (struct dirent64 *)outbuf;

523 while (offset < dirsiz) {
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524

526
527
528
529

531
532

534

536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556

558
559

561

563
564
565
566
567
568
569
570
571
572

574
575
576
577
578

580
581
582
583
584
585
586
587
588
589

_offset(offset) ((offset) & MAXBOFFSET)

bytes_wanted = M N(MAXBSI ZE, dirsiz - (offset & MAXBMASK));

= fbread(vp, (offset_t)(offset & MAXBVASK),
(unsi gned int)bytes_wanted, S _READ, &fbp);
if (error)

got o done;

(uchar t *)fbp->fb_addr;

bl k
Iast offset = (offset & MAXBMASK) + fbp->fb_count;

/* index into bl kp */

while (offset < |ast_offset) {
/*

* Very simlar validation code is found in
* process_dirblock(), hsfs_node.c.
* For an explanation, see there.
* It may nake sense for the future to
* "consol idate" the code in hs_parsedir
* process_dirblock() and hsfs_readdir()
* a single utility function.
*

/

().
i

nto

hdl en = (i t)((uchar _t)
HDE_DI R_LEN( &l kp[r el offset(offset)]))
if (hdlen < HDE_ROOT_DI R REC SI ZE ||
offset + hdlen > last_offset) {
/*
* advance to next sector boundary
*
/

of fset = roundup(offset + 1, HS_SECTOR S| ZE);
if (hdlen)
hs_l og_bogus_di sk_war ni ng(f sp,
HSFS_ERR TRAI LI NG_JUNK, 0);

conti nue;
}
bzero(&hd, sizeof (hd));
/*

* Just ignore invalid directory entries.
* XXX - maybe hs_parsedir() wll detect EXH STENCE bit
*
/
if (!hs_parsedir(fsp, &l kp[rel_offset(offset)],
&hd, dnane, &dnanel en, last_offset - offset)) {
/*

* Determine if there is enough room
ndl en = (I ong) Dl RENT64_RECLEN( (dnanel en));
if ((ndlen + ((char *)nd - outbuf)) >

ui op->ui o_resid

{
fbrel se(fbp, S READ);
goto done; /* output buffer full */

}

diroff = offset + hdlen;

/*
* |f the media carries rrip-vl.12 or newer,
* and we trust the inodes fromthe rrip data
* (use_rrip_inodes != 0), use that data. If the
* medi a has been created by a recent nkisofs
* version, we may trust all nunbers in the
* starting extent nunber; otherw se, we cannot
* do this for zero sized files and synlinks,
*

because if we did we’'d end up mapping all of
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590 * themto the same node. W use HS_DUMWY_I NO
591 * in this case and make sure that we will not
592 * map all files to the same neta data.
593 *

594 if (hd|n0de'-0&&userr|p|nodes) {
595 dirino = hd.inode;

596 } else if ((hd.ext_size ==

597 hd.symlink !'= (char *)NULL) &&
598 (fsp >hsfs_fl ags & HSFSMNT_I NODE) == 0) {
599 dirino = DUMWY_I NO,

600 } else {

601 dirino = hd. ext_I bn;

602 }

604 /* strncpy(9f) will zero uninitialized bytes */
606 ASSERT(strlen(dnane) + 1 <=

607 DI RENT64_NAVMELEN( ndl en) ) ;

608 (voi d) st rncpy(nd->d_nane, dnarre

609 Dl RENT64 NANELEN( ndlen));

610 nd->d_reclen = (ushort_t)ndl en;

611 nd->d_off = (offset_t)diroff;

612 nd->d_ino = dirino;

613 = (struct dirent64 *)((char *)nd + ndlen);
615 /*

616 * free up space allocated for symink
617

618 |f (hd. symllnk !'= (char *)NULL) {

619 kmem free(hd. sym | i nk,

620 (size_t)(hd. ext_size+l1));
621 hd. sym link = (char *)NULL;

622

623

624 of fset += hdl en;

625 }

626 fbrel se(fbp, S _READ);

627 }

629 /*

630 * Got here for one of the follow ng reasons:

631 * 1) outbuf is full (error == 0)

632 * 2) end of directory reached (error == 0)

633 * 3) error reading directory sector (error != 0)

634 * 4) directory entry crosses sector boundary (error == 0)
635 *

636 * |f any directory entries have been copied, don’t report

637 * case 4. Instead, return the valid directory entries.

638 *

639 * |f no entries have been copied, report the error.

640 * |f case 4, this will be indistiguishable from ECF.

641 */

642 done:

643 ndlen = ((char *)nd - outbuf);

644 if (ndlen !'=0) {

645 error = ui onove(outbuf, (size_t)ndlen, U O READ, uiop);
646 ui op->ui o_| of fset = offset;

647

648 kmem free(dnane, dnane_si ze);

649 kmem f ree(out buf, bufsize);

650 if (eofp & error == 0)

651 *eof p = (uiop->uio_|loffset >= dirsiz);

652 return (error);

653 }

655 /* ARGSUSED2* /
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656 static int
657 hsfs_fid(struct vnode *vp, struct fid *fidp, caller_context_t *ct) 723 | *
658 { 724 * KLUSTSI ZE shoul d be a nultiple of PACGESIZE and <= MAXPHYS.
659 struct hsnode *hp; 725 */
660 struct hsfid *fid,; 726 #define KLUSTSI ZE (56 * 1024)
727 |* we don’t support read ahead */
662 if (fidp->fid_len < (sizeof (*fid) - sizeof (fid->hf_len))) { 728 int hsfs_| ostpage; /* no. of tines we lost original page */
663 fidp->fid_len = sizeof (*fid) - sizeof (fid->hf_len);
664 return (ENOSPC); 730 /*
665 } 731 * Used to prevent biodone() fromrel easing buf resources that
732 * we didn’t allocate in quite the usual way.
667 fid = (struct hsfid *)fidp; 733 */
668 fid->hf_len = sizeof (*fid) - sizeof (fid->hf_len); 734 | * ARGSUSED* /
669 hp = VTOH(vp); 735 int
670 mut ex_ent er (&p- >hs_cont ent s_| ock) ; 736 hsfs_iodone(struct buf *bp)
671 fid->hf_dir_Ibn = hp->hs_dir_I bn; 737 {
672 fid->hf_dir_off = (ushort_t)hp->hs_dir_off; 738 sema_v(&bp->b_io);
673 fid->hf_ino = hp->hs_nodei d; 739 return (0);
674 mut ex_exi t (&p->hs_cont ents_I ock); 740 }
675 return (0);
676 } 742 | *
743 * The taskq thread that invokes the scheduling function to ensure
678 /* ARGSUSED*/ 744 * that all readaheads are conplete and cleans up the associ ated
679 static int 745 * menory and rel eases the page | ock.
680 hsfs_open(struct vnode **vpp, 746  */
681 int flag, 747 void
682 struct cred *cred, 748 hsfs_ra_task(void *arg)
683 cal l er_context _t *ct) 749 {
684 { 750 struct hio_info *info = arg;
685 return (0); 751 ui nt _t count;
686 } 752 struct buf *wbuf;
688 /* ARGSUSED*/ 754 ASSERT(i nfo->pp != NULL);
689 static int
690 hsfs_cl ose( 756 for (count = 0; count < info->bufsused; count++) {
691 struct vnode *vp, 757 wbuf = &(i nfo->bufs[count]);
692 int flag,
693 int count, 759 DTRACE_PROBE1(hsfs_io_wait_ra, struct buf *, wbuf);
694 of fset _t of fset, 760 while (sema_tryp(&(info->sema[count])) == 0) {
695 struct cred *cred, 761 if (hsched_invoke_strategy(info->fsp)) {
696 cal l er_context _t *ct) 762 sema_p( &(i nf o->senma[ count]));
697 { 763 br eak;
698 (voi d) cleanl ocks(vp, ttoproc(curthread)->p_pid, 0); 764 }
699 cl eanshares(vp, ttoproc(curthread)->p_pid); 765 }
700 return (0); 766 sema_destroy(&(i nfo->sema[ count]));
701 } 767 DTRACE_PROBE1( hsfs_i o_done_ra, struct buf *, wbuf);
768 bi of i ni (&(i nfo->bufs[count]));
703 /* ARGSUSED2*/ 769 }
704 static int 770 for (count = 0; count < info->bufsused; count++) {
705 hsfs_access(struct vnode *vp, 771 if (info->vas[count] != NULL) {
706 i nt node, 772 ppmapout (i nf o->vas[count]);
707 int flags, 773 }
708 cred_t *cred, 774
709 caller_context_t *ct) 775 kmem free(info->vas, info->bufcnt * sizeof (caddr_t));
710 { 776 kmem free(i nfo->bufs, info->bufcnt * sizeof (struct buf));
711 return (hs_access(vp, (node_t)node, cred)); 777 kmem free(info->sema, info->bufcnt * sizeof (ksena_t));
712 }
779 pvn_read_done(i nfo->pp, 0);
714 | * 780 kmem cache_free(hi o_i nfo_cache, info);
715 * the seek tinme of a CD-ROMis very slow, and data transfer 781 }
716 * rate is even worse (nmax. 150K per sec). The design
717 * decision is to reduce access to cd-romas much as possible, 783 | *
718 * and to transfer a sizable block (read-ahead) of data at a tine. 784 * Submit asynchronous readahead requests to the |/0O schedul er
719 * UFS style of read ahead one block at a tinme is not appropriate, 785 * depending on the nunber of pages to read ahead. These requests
720 * and is not supported 786 * are asynchronous to the calling thread but 1/0O requests issued
721 */ 787 * subsequently by other threads with higher LBNs nust wait for
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788 * these readaheads to conplete since we have a single ordered 854 pp = NULL;
789 * 1/0O pipeline. Thus these readaheads are sem -asynchronous.
790 * A TaskQ handles waiting for the readaheads to conplete. 856 extensi on += hp->hs_ra_bytes;
791 *
792 * This function is nostly a copy of hsfs_getapage but sonmewhat 858 /*
793 * sinpler. A readahead request is aborted if page allocation 859 * Sone CD witers (e.g. Kodak Photo CD witers)
794 * fails. 860 * create CDs in TAO npbde and reserve tracks that
795 */ 861 * are not conpletely witten. Sone sectors renain
796 | * ARGSUSED*/ 862 * unreadable for this reason and give I/O errors.
797 static int 863 * Also, there’s no point in reading sectors
798 hsfs_get page_ra( 864 * we'll never look at. So, if we're asked to go
799 struct vnode *vp, 865 * beyond the end of a file, truncate to the length
800 u_offset_t off, 866 * of that file.
801 struct seg *seg, 867 *
802 caddr _t addr, 868 * Additionally, this behaviour is required by section
803 struct hsnode *hp, 869 * 6.4.5 of 1SO 9660: 1988(FE).
804 struct hsfs *fsp, 870 */
805 int xarsi z, 871 len = M N(extension ? extension : PAGESIZE, filsiz - off);
806 of fset _t bof ,
807 int chunk_l bn count 873 /* Alittle paranoia */
808 int chunk_dat a_byt es) 874 if (len <=0
809 { 875 return (-1);
810 struct buf *bufs;
811 caddr _t *vas; 877 I *
812 caddr _t va; 878 * After all that, nake sure we're asking for things in units
813 struct page *pp, *searchp, *lastp; 879 * that bdev_strategy() will understand (see bug 4202551).
814 struct vnode *devvp; 880 e
815 ul ong t byte_of fset; 881 len = roundup(l en, DEV_BSIZE);
816 si ze_ io_len_tnp;
817 ui nt_t io_off, io_len; 883 pp = pvn_read_kluster(vp, off, seg, addr, & o_off_tnp,
818 uint_t xlen; 884 & o_len_tnp, off, len, 1);
819 uint_t filsiz;
820 uint_t secsize; 886 if (pp == NULL)
821 uint_t bufcnt; 887 hp— >hs_num cont i g = 0;
822 uint_t bufsused; 888 hp->hs_ra_bytes = 0;
823 uint_t count; 889 hp->hs_prev_offset = 0;
824 uint_t io_end, 890 return (-1);
825 uint_t which_chunk_| bn; 891 }
826 uint_t offset_|bn;
827 uint_t offset_extra; 893 io_off = (uint_t)io_off_tnp;
828 of fset _t of f set _byt es; 894 io_len = (uint_t)io_len_tnp;
829 uint_t remaining_bytes;
830 ui nt _t extension; 896 /* check for truncation */
831 remai nder ; /* nust be signed */ 897 /*
832 d| skaddr t driver_bl ock; 898 * xxx Clean up and return El O instead?
833 u_offset_t io_off_tnp; 899 * xxx Qught to go to u_offset_t for everything, but we
834 ksema_t *fi o_done; 900 * xxx call lots of things that want uint_t argunents.
835 struct hio_info *info; 901 i
836 size_t len; 902 ASSERT(i o_off == io_off_tnp);
838 ASSERT( f sp- >hqueue != NULL); 904 /*
905 * get enough buffers for worst-case scenario
840 if (addr >= seg->s_base + seg->s_size) { 906 * (i.e., no coal escing possible).
841 return (-1); 907 */
842 } 908 bufcnt = (len + secsize - 1) / secsize;
909 bufs = kmem al | oc(bufcnt * sizeof (struct buf), KM SLEEP);
844 devvp = fsp->hsfs_devvp; 910 vas = kmem al | oc(bufcnt * sizeof (caddr_t), KM SLEEP);
845 secsi ze = fsp->hsfs_vol.lbn_size; /* bytes per |ogical block */ ;
912 *
847 /* file data size */ 913 * Allocate a array of semaphores since we are doing I/0O
848 filsiz = hp->hs_dirent. ext_size; 914 * schedul i ng.
915 */
850 if (off >=filsiz) 916 fio_done = knem al |l oc(bufcnt * sizeof (ksema_t), KM SLEEP);
851 return (0);
918 /*
853 extension = O; 919 * |f our filesize is not an integer nmultiple of PAGESIZE,
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920
921
922
923
924
925

927

929
930
931
932
933
934
935
936

938
939
940
941
942
943
944

946

948
949

951
952

954
955

957
958

960
961
962

964
965
966
967
968
969
970
971

973
974
975

977

* we zero that part of the |ast page that’s between EOF and
* the PAGESI ZE boundary.
*
/
xlen = io_l en & PAGEOFFSET;
if (xlen 1= 0)
pagezer o( pp- >p_prev, xlen, PACESIZE - xlen);

DTRACE_PROBE2( hsfs_readahead, struct vnode *, vp, uint_t, io_len);

va = NULL;

lastp = NULL;

searchp = pp;

io_end = io_off + io_len;

for (count = 0, byte_offset = io_off;
byt e_offset < io_end;
count ++)

ASSERT(count < bufcnt);

bi oi ni t (&ufs[count]);

buf s[ count]. b_edev = devvp->v_rdev;
bufs[count].b_dev = cnpdev(devvp->v_rdev);
bufs[ count].b_flags = B_NOCACHE| B_BUSY| B_READ,
buf s[ count] . b_i odone = hsfs_i odone;
bufs[count].b_vp = vp;

bufs[count].b_file = vp;

/* Conpute disk address for interleaving. */

/* considered w thout skips */
whi ch_chunk_I bn = byte_offset / chunk_data_bytes;

/* factor in skips */
of fset _| bn = whi ch_chunk_I bn * chunk_I bn_count;

/* convert to physical byte offset for |bn */
of fset _bytes = LBN_TO BYTE(of fset _| bn, vp->v_vfsp);

/* don't forget offset into |bn */
of fset_extra = byte_offset % chunk_dat a_byt es;

/* get virtual block nunber for driver */
driver_bl ock = | btodb(bof + xarsiz
+ of fset_bytes + offset_extra);

if (lastp != searchp) {
/* this branch taken first time through | oop */
va = vas[count] = ppmapi n(searchp, PROT_WRI TE,
(caddr_t)—l);
/* ppmapi n() guarantees not to return NULL */
} else {
vas[count] = NULL;
}

bufs[count].b_un.b_addr = va + byte_of fset % PAGESI ZE;
buf s[ count].b_of fset =
(offset _t)(byte offset - io_off + off);

We specifically use the b_I bl kno nenber here
as even in the 32 bit world driver_block can
get very large in line with the 1 S09660 spec.
/

* ok Ok ok %

buf s[ count].b_I| bl kno = driver_bl ock;

renmai ni ng_bytes = ((which_chunk_l bn + 1) * chunk_dat a_bytes)

15
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986

988
989
990
991
992
993
994
995
996
997
998

1000
1001
1002
1003

1005
1006
1007
1008
1009
1010

1012
1013
1014
1015
1016
1017
1018
1019
1020
1021

1023
1024
1025
1026
1027
1028
1029

1031
1032

1034
1035
1036

1038
1039
1040
1041
1042
1043

1045
1046
1047
1048
1049
1050
1051

}

- byte_offset;

/*

* remai ning_bytes can’t be zero, as we derived
* whi ch_chunk_l bn directly from byte_of fset.

)

if ((remaining_bytes + byte offset) < (off + len)) {
/* coal esce-read the rest of the chunk */
buf s[ count] . b_bcount = remai ni ng_bytes;

} else {
/* get the final bits */

bufs[count].b_bcount = off + len - byte_offset;

remai nder = PAGESI ZE - (byte_of fset % PAGESI ZE);
if (bufs[count].b_bcount > renuinder) {
buf s[ count] . b_bcount = remai nder;

buf s[ count].b_bufsize = bufs[count].b_bcount;
if (((offset_t)byte offset + bufs[count].b bcount) >
HS NMAXFI LEOFF) {

break;
}
byte_of fset += bufs[count].b_bcount;

/
We are scheduling 1/0 so we need to enqueue
requests rather than calling bdev_strategy
here. A later invocation of the scheduling
function will take care of doing the actual
I/Oas it selects requests fromthe queue as
per the scheduling |ogic.

* ok ok ok k% ok F

struct hio *hsio = knem cache_al | oc(hi o_cache,
KM _SLEEP) ;

sema_i nit (& io_done[count], 0, NULL,
SEMA_DEFAULT, NULL);

hsi o->bp = &bufs[count];

hsi 0o->sema = &f i o_done[ count];

hsi o->i o_| bl kno = bufs[count].b_I bl kno;

hsi 0- >nbl ocks = howrany( hsi o- >bp->b_bcount,
DEV_BSI ZE) ;

/* used for deadline */
hsio->io_tinmestanp = drv_hztousec(ddi _get_Ibolt());

/* for 1/0O coal escing */
hsi o->conti g_chain = NULL;
hsched_enqueue_i o(fsp, hsio, 1);

| wp_stat _updat e(LWP_STAT | NBLK, 1);

| astp = searchp;

if ((remainder - bufs[count].b_bcount) < 1) {
searchp = searchp->p_next;

}

buf sused = count;

nfo = kmem cache al | oc(hi o_i nfo_cache, KM SLEEP);
i nfo->bufs = bufs;

i nfo->vas = vas;

nfo->sema = fi o_done;

i nf o- >buf sused = buf sused;
i nfo->bufcnt = bufcnt;

16
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1052
1053

1055
1056
1057
1058
1059
1060
1061

1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117

info->fsp = fsp;
info->pp = pp

(voi d) taskq_di spat ch(f sp->hqueue->ra_t ask,
hsfs_ra_task, info, KM SLEEP);
/*
* The 1/ 0O | ocked pages are unlocked in our taskq thread.
*
/
return (0);

Each file may have a different interleaving on disk. This nakes

t hi ngs sonewhat interesting. The gist is that there are sone

nunber of contiguous data sectors, followed by sone other nunber

of contiguous skip sectors. The sumof those two sets of sectors
defines the interleave size. Unfortunately, it nmeans that we generally
can’t sinply read N sectors starting at a given offset to satisfy

any given request.

What we do is get the relevant nenory pages via pvn_read_kluster(),
then stride through the interleaves, setting up a buf for each
sector that needs to be brought in. Instead of kmem.alloc’ing
space for the sectors, though, we just point at the appropriate
spot in the rel evant page for each of them This saves us a bunch
of copyi ng.

NOTI CE: The code bel ow in hsfs_getapage is nostly sane as the code
in hsfs_getpage_ra above (with sone omissions). If you are
meki ng any change to this function, please also | ook at
hsfs_get page_ra.

¥ ok Sk ok ok b Sk OF R Rk Ok Rk ok % b % b ¥

*

/

/ * ARGSUSED* /

static int

hsfs_get apage(
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)

struct hsnode *hp;
struct hsfs *fsp;

int err;

struct buf *bufs
caddr _t *vas;

caddr _t va;

struct page *pp, *searchp, *lastp;
page_t *pagefound;

of fset _t bof ;
struct vnode *devvp;
ulong_t byte_offset;
size_t io_len_tnp;
uint_t io off, io_len;
uint_t xlen;

uint_t filsiz;

uint_t secsize;

uint_t bufcnt;

uint_t bufsused;
uint_t count;

uint_t io_end;

new usr/src/uts/ comon/fs/hsfs/hsfs_vnops.c 18
1118 ui nt _t  whi ch_chunk_| bn;

1119 uint_t offset_|bn;

1120 uint_t offset_extra;

1121 of fset _t of f set _bytes;

1122 uint_t remaining_bytes;

1123 uint_t extension;

1124 int remai nder ; /* nust be signed */

1125 int chunk_l bn_count;

1126 int chunk_dat a_byt es;

1127 int xarsi z;

1128 di skaddr _t dri ver_bl ock;

1129 u_offset_t io_off_tnp;

1130 ksema_t *fio_done;

1131 int cal cdone;

1133 /*

1134 * We don’t support asynchronous operation at the nonent, so
1135 * just pretend we did it I f the pages are ever actually
1136 * needed, they’' |l get brought in then.

1137 /

1138 if (pl == NULL)

1139 return (0);

1141 hp = VTOH(vp);

1142 fsp = VFS_TO HSFS(vp->v_vfsp);

1143 devvp = fsp->hsfs_devvp;

1144 secsl ze = fsp->hsfs_vol .l bn_size; /* bytes per |ogical block */
1146 /* file data size */

1147 filsiz = hp->hs_dirent.ext_size;

1149 /* disk addr for start of file */

1150 bof = LBN_TO BYTE( (of fset_t)hp->hs_dirent.ext_| bn, vp->v_vfsp)
1152 /* xarsiz byte must be skipped for data */

1153 xarsiz = hp->hs_dirent.xar_|l en << fsp->hsfs_vol.lbn_shift;
1155 /* how many | ogi cal blocks in an interleave (data+skip) */
1156 chunk_I bn_count = hp->hs_dirent.intlf_sz + hp->hs_dirent.intlf_sk;
1158 if (chunk_l bn_count == 0) {

1159 chunk_l bn_count = 1;

1160 }

1162 /*

1163 * Convert interleaving size into bytes. The zero case

1164 * (no interleaving) optimzation is handl ed as a side-

1165 * effect of the read-ahead |ogic.

1166 *

1167 if (hp->hs_dirent.intlf_sz == 0) {

1168 chunk_data_bytes = LBN_TO BYTE(1, vp->v_vfsp);

1169 /*

1170 * Optimzation: |If our pagesize is a nultiple of LBN
1171 * bytes, we can avoid breaking up a page into individual
1172 * | bn-sized requests.

1173

1174 |f (PAGESI ZE % chunk data _bytes == 0) {

1175 chunk_I bn_count = BYTE TO ) LBN( PACGESI ZE, vp->v_vfsp);
1176 chunk_data_bytes = PAGESI ZE;

1177

1178 } else {

1179 chunk_dat a_bytes =

1180 LBN_TO BYTE(hp->hs_dirent.intlf_sz, vp->v_vfsp);
1181 }

1183 reread:
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1184
1185
1186

1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205

1207

1209
1210
1211
1212
1213
1214
1215
1216
1217

1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230

1232
1233

1235
1236
1237
1238
1239
1240
1241
1242

1244
1245

1247
1248
1249

agai n:

err = 0;
pagef ound = 0;
cal cdone = 0;

/
Do sone read-ahead. This nostly saves us a bit of
systemcpu tine nore than anything el se when doi ng
sequential reads. At sonme point, could do the

read- ahead asynchronously which mght gai n us sonething
on wall time, but it seens unlikely..

E S

We do the easy case here, which is to read through

the end of the chunk, minus whatever’'s at the end t hat

* won't exactly fill a page.

*

/

if (hp->hs_ra_bytes > 0 && chunk_data_bytes != PAGESI ZE) {
whi ch_chunk_I bn = (off + len) / chunk_data_bytes;
extension = ((which_chunk_Ibn + 1) * chunk_data bytes) - off;
ext ension -= (extension % PAGESI ZE) ;

} else {
extensi on = roundup(len, PAGESIZE);

}

at om c_i nc_64( & sp->t ot al _pages_r equest ed) ;

pp = NULL;

/* search for page in buffer */
if ((pag/efound = page_exi sts(vp, off)) == 0) {
*

* Need to really do disk 10to get the page.
*

if (!calcdone) {
extensi on += hp->hs_ra_bytes;

/*

* Sonme cd witers don't wite sectors that aren’t
* used. Also, there’'s no point in reading sectors
* we'll never look at. So, if we're asked to go
* beyond the end of a file, truncate to the length
* of that file.

*

* Additionally, this behaviour is required by section
* 6.4.5 of |1SO 9660: 1988(E).

*/

I en

M N(ext ensi on ? extension : PAGESI ZE,
Isiz - off);

Ll

/* Alittle paranoia. */
ASSERT(l en > 0);

/*
* After all that, nake sure we're asking for things

* in units that bdev_strategy() w |l understand
* (see bug 4202551).
*

/

I en = roundup(l en, DEV_BSIZE);
cal cdone = 1;

}

pp = pvn_read_kluster(vp, off, seg, addr, & o_off_tnp,
& o_len_tmp, off, len, 0);

if (pp == NULL) {

* Pressure on nmenory, roll back readahead
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1250
1251
1252
1253
1254
1255

1257
1258

1260
1261
1262
1263
1264
1265
1266

1268
1269
1270
1271
1272
1273
1274

1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291

1293
1294
1295
1296
1297
1298
1299
1300

1302
1303
1304
1305
1306
1307
1308

1310

1312
1313

1315

*

/

hp- >hs_num_cont|g = 0;
hp->hs_ra_bytes 0;
hp- >hs_pr ev_offset = 0;
goto again;

}

io_off = (uint_t)i
io_len = (uint_t)i

/* check for truncation */
/*

* xxx Clean up and return El O instead?
* xxx Qught to go to u_offset_t for everything, but we

* xxx call lots of things that want uint_t argunents.
*
/
ASSERT(i o_off == io_off_tnp);
/*

* get enough buffers for worst-case scenario

* (i.e., no coal escing possible).

*/

bufcnt = (len + secsize - 1) / secsize;

bufs = knem zal | oc(bufcnt * sizeof (struct buf), KM SLEEP);
vas = kmem al | oc(bufcnt * sizeof (caddr_t), KM SLEEP);

/*

* Allocate a array of senmaphores if we are doing 1/0
* schedul i ng.

=

if (fsp->hqueue != NULL)
fio_done = knem al |l oc(bufcnt * sizeof (ksema_t),
KM _SLEEP) ;
for (count = 0; count < bufcnt; count++) {
bi oi ni t(&bufs[count] )
buf s[ count]. b_edev devvp->v_rdev;
buf s[ count].b_dev = crrpdev(devvp >v_rdev);
bufs[count].b_flags = B , NOCACHE| B_BUSY| B_ READ
buf s[ count]. b_i odone = hsfs_i odone;
buf s[ count].b_vp = vp,
bufs[count].b_file = vp;
}
/*
* |f our filesize is not an integer nultiple of PAGESIZE,
* we zero that part of the last page that’s between EOF and
* the PAGESI ZE boundary.
*/
xlen = io_len & PAGEOFFSET,;
if (xlen 1= 0)
pagezero( pp->p_prev, xlen, PAGESIZE - xlen);

va = NULL

lastp = NULL;

searchp = pp;

io_end = io_ off + io_len;

for (count = 0, byte_ offset = io of f;

byte_offset <"io_end; count++) {
ASSERT(count < bufcnt);

/* Conpute disk address for interleaving. */

/* consi dered w thout skips */
whi ch_chunk_I bn = byte_offset / chunk_data_bytes;

/* factor in skips */
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1316

1318
1319

1321
1322

1324
1325
1326

1328
1329
1330
1331
1332
1333
1334
1335

1337
1338
1339

1341
1342
1343
1344
1345

1347

1349
1350
1351

1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363

1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381

of fset _| bn = whi ch_chunk_| bn * chunk_I bn_count;

/* convert to physical byte offset for |lbn */
of fset _bytes = LBN_TO BYTE(of fset_I| bn, vp->v_vfsp);

/* don't forget offset into |bn */
of fset _extra = byte_of fset % chunk_data_bytes;

/* get virtual block nunmber for driver */
driver_bl ock =
| bt odb(bof + xarsiz + offset_bytes + offset_extra);

if (Iastp I = searchp) {
this branch taken first time through |oop */
va = vas[count] =
ppmapi n(searchp, PROT_WRI TE, (caddr_t)-1)
/* ppmapin() guarantees not to return NULL */
} else {
vas[count] = NULL;
}

bufs[count].b_un.b_addr = va + byte_of fset % PAGESI ZE;
bufs[count].b_offset =
(of fset_t)(byte offset - io_off + off);

/*
* W specifically use the b_| bl kno menber here
* as even in the 32 bit world driver_block can
* get very large in line with the | SO9660 spec.
*/

bufs[count].b_Il bl kno = driver_bl ock;

remai ni ng_bytes =
((whi ch_chunk_l bn + 1) * chunk_dat a_byt es)
- byte_offset;

/*

* remai ning_bytes can’t be zero, as we derived
* whi ch_chunk_I bn directly from byte_of fset.

*

if ((remaining_bytes + byte_offset) < (off + len)) {
/* coal esce-read the rest of the chunk */
buf s[ count].b_bcount = remnaini ng_bytes;
} else {
/* get the final bits */
buf s[ count].b_bcount = off + len - byte_offset;

- -

I T

It would be nice to do multiple pages’
worth at once here when the opportunity
arises, as that has been shown to inprove
our wall time. However, to do that
requires that we use the pagei o subsystem
which doesn’t mix well with what we're

al ready using here. W can’t use pagei o
all the tinme, because that subsystem
assunmes that a page is stored in N

conti guous bl ocks on the device.
Interleaving violates that assunption.

Update: This is now not so big a problem

because of the I/O schedul er sitting bel ow

that can re-order and coal esce 1/0O requests.
/
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1383
1384
1385
1386

1388
1389
1390
1391
1392
1393

1395
1396

1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408

1410
1411
1412
1413
1414
1415
1416

1418
1419
1420

1422
1423
1424
1425

1427
1428
1429
1430
1431
1432

1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445

1447

}
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remai nder = PAGESI ZE - (byte_of fset % PAGESI ZE);
if (bufs[count].b_bcount > remminder) {

fs
(

buf s[ count] . b_bcount = remai nder;

[count].b_bufsize = bufs[count].b_bcount;
((offset_t)byte_offset + bufs[count].b_bcount) >
HS_MAXFI LECFF) {

br eak;

}
byte_of fset += bufs[count].b_bcount;

if (fsp->hqueue == NULL)

{
(voi d) bdev_strategy(&bufs[count]);

} else {

}

*

* W are scheduling 1/0 so we need to enqueue
* requests rather than calling bdev_strategy

* here. A later invocation of the scheduling

* function will take care of doing the actual

* 1/Oas it selects requests fromthe queue as
*/ per the scheduling |ogic.

*

st

ruct hio *hsio = kmem cache_al | oc(hi o_cache,
KM SLEEP) ;

sema_ini t (& i o_done[count], 0, NULL,
SEMA DEFAULT, NULL);

hsi o->bp = &bufs[count]

hsi o->sema = &fio done[count]

hsi o->i o_| bl kno = bufs[count].b_I bl kno;

hsi o- >nbl ocks = howrany( hsi o- >bp- >b_bcount,
DEV_BSI ZE) ;

/* used for deadline */
hsio->io_tinmestanp =
drv_hzt ousec(ddi _get | bolt());

/* for 1/0 coal escing */
hsi o- >conti g_chain = NULL;
hsched_enqueue_i o(fsp, hsio, 0);

wp_st at _updat e( LWP_STAT_| NBLK, 1);

|
| as
if

}

t
(

p = searchp;
(remai nder - bufs[count].b_bcount) < 1) {
searchp = searchp->p_next;

buf sused = count;
/* Now wait for everything to come in */
if (fsp->hqueue == NULL)

} else {

for

(count = 0; count < bufsused; count++) {
if (err == 0)
err = biowait (&bufs[count]);
} else
(voi d) biowait (&bvufs[count]);

(count = 0; count < bufsused; count++) {
struct buf *wbuf;

| *
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1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469

1471
1472
1473
1474
1475
1476

1478
1479
1480
1481
1482
1483
1484

1486
1487
1488

1490
1491
1492
1493

1495
1496
1497
1498
1499
1500
1501
1502
1503

1505
1506
1507
1508
1509
1510
1511

1513

* ok ok ok

*

if

* I nvoke scheduling function till our buf
* is processed. In doing this it mght

* process bufs enqueued by other threads
*/v»hi ch is good.

*

wbuf = &bufs[count];

DTRACE_PROBE1( hsfs_io_wait, struct buf *, wbuf);
whil e (sema_tryp(&fi o_done[ count]) == 0) {

/*

hsched_i nvoke_strategy will return 1
if the l/0O queue is enpty. This means
that there is another thread who has
i ssued our buf and is waiting. So we
just block instead of spinning.

{

* ok kb Ok ok
-~

if (hsched_i nvoke_strategy(fsp))
sene_p(&fio_done[count]);
br eak;

}

}
sema_destroy(&f i o_done[ count]);
DTRACE_PROBE1( hsfs_i o_done, struct buf *, wbuf);

if (err == 0) {
) err = geterror(wbuf);

}
kmem free(fi o_done, bufcnt * sizeof (ksema_t));

}

/* Don’t Ieak resources */
for (count = 0; count < bufcnt; count++) {
bi of i ni (&bufs[count]);
if (count < bufsused 8& vas[count] != NULL) {
ppmapout (vas[ count]);
}

}

kmem free(vas, bufcnt * sizeof (caddr_t));
kmem free(bufs, bufcnt * sizeof (struct buf))

(err) {
pvn_r ead_done(pp, B_ERROR);
return (err);

Lock the requested page, and the one after it if possible.
Don’t bother if our caller hasn't given us a place to stash
the page pointers, since otherwi se we'd | ock pages that woul d
never get unlocked.

(pagefound) {
int index;
ul ong_t soff;

/*
* Make sure it’s in nmenory before we say it’'s here.
*
/
if ((pp = page_l ookup(vp, off, SE _SHARED)) == NULL) {
hsfs_| ost page++;
goto reread;

}
pl[0] = pp
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1514
1515

1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531

1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553

1655
1556

1558
1559
1560

1562
1563 }

}
if (pp
}

return

1565 /* ARGSUSED*/
1566 static int
1567 hsfs_get page(

1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579 {

struct
of f set
size_t
uint_t
struct
size_t
struct

index = 1;
atomi c_i nc_64( &f sp- >cache_r ead_pages);
/*
* Try to lock the next page, if it exists, without
* bl ocki ng.
*
/

pl sz - = PACESI ZE;
/* LINTED (plsz is unsigned) */
for (soff = off + PAGESIZE;, plsz > 0;
soff += PAGESIZE, plsz -= PAGESI ZE) {
pp = page_ Iookup nowai t (vp, (u_offset_t)soff,
SE_SHARED) ;
if (pp == NULL)
br eak;
pl [i ndex++] = pp

}
pl [index] = NULL;

*

* Schedul e a sem -asynchronous readahead if we are
accessing the | ast cached page for the current
file.

Doi ng this here neans that readaheads will be

issued only if cache-hits occur. This is an advantage

since cache-hits would nean that readahead is giving

the desired benefit. If cache-hits do not occur there

is no point in reading ahead of tine - the system

* is | oaded anyway.

*

/

if (fsp->hqueue = NULL &&

hp->hs_prev_offset - off == PAGESIZE &&

hp >hs_prev_of fset < fI|SIZ &&

hp->hs_ra_bytes > 0 &&

| page_exi st s(vp, hp->hs_prev_offset)) {

(void) hsfs_getpage_ra(vp, hp->hs_prev_offset, seg,

addr + PAGESI ZE, hp, fsp, xarsiz, bof,
chunk_| bn_count, chunk_dat a_bytes);

* Ok ok k% ok ok ok

}

return (0);

1= NULL) {
pvn_plist_init(pp, pl, plsz, off, io_len, rw;

(err);

vnode *vp,

_t off,

l en,
*protp,
page *pl[],
pl sz,

seg *seg,

caddr _t addr,
enum seg_rw rw,

struct
cal ler

cred *cred,

_context _t *ct)
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25 int err; 1645 }
1580 uint_t filsiz; 1646 }
1581 struct hsfs *fsp; 1647 /
1582 struct hsnode *hp; 1648 * Length nust be rounded up to page boundary.

1649 * since we read in units of pages.

1584 fsp = VFS_TO HSFS(vp->v_vfsp); 1650 */
1585 hp = VTOH(vp); 1651 hp->hs_prev_of fset = off + roundup(len, PAGESIZE);
1652 DTRACE_PROBE1( hsfs_conpute_ra, struct hsnode *, hp);
1587 /* does not support wite */ 1653 }
1588 if (rw==SWITE) { 1654 if (protp !'= NULL)
1589 return (EROFS); 1655 *protp = PROT_ALL;
1590 }

*

1657 return (pvn_get pages(hsfs_getapage, vp, off, len, protp, pl, plsz,

1592 if (vp->v_flag & VNOVAP) { 1658 seg, addr, rw, cred));

1593 return (ENOSYS); 103 if (len <= PAGESI ZE)

1594 } 104 err = hsfs_getapage(vp, (u_offset_t)off, len, protp, pl, plsz,
105 seg, addr, rw, cred);

1596 ASSERT(of f <= HS_MAXFI LEOFF) ; 106 el se

107 err = pvn_get pages(hsfs_getapage, vp, off, len, protp,

1598 I* 108 pl, plsz, seg, addr, rw, cred);

1599 * Determine file data size for EOF check.

1600 */ 110 return (err);

1601 filsiz = hp->hs_dirent. ext_size; 1659 }

1602 if ((off +len) > (offset_t)(filsiz + PAGECOFFSET) && seg != segkmap) __unchanged_portion_omtted_

1603 return (EFAULT); /* beyond ECF */

1605 /*

1606 * Async Read-ahead conputati on.

1607 * This attenpts to detect sequential access pattern and
1608 * enabl es readi ng extra pages ahead of tine.

1609 */

1610 if (fsp->hqueue !'= NULL) {

1611 /*

1612 * This check for sequential access also takes into
1613 * account segnap weirdness when readi ng in chunks
1614 * | ess than the segnmap size of 8K

1615 *

1616 if (hp->hs_prev_offset == off || (off <

1617 hp->hs_prev_offset &% off + MAX(len, PACESI ZE)
1618 >= hp->hs_prev_offset)) {

1619 if (hp->hs_numcontig <

1620 (seq_contig_requests - 1)) {

1621 hp->hs_num conti g++;

1623 } else {
1624 /
1625

1626

1627

1628

1629 if (hp->hs_ra_bytes <

1630 f sp- >hqueue- >nmax_r a_bytes) {

1631 hp->hs_ra_bytes += PAGESI ZE;
1632 }

1633 }

1634 } else {

1635 /*

1636 * Not contiguous so reduce read ahead counters
1637 */

1638 if (hp->hs_ra_bytes > 0)

1639 hp->hs_ra_bytes -= PAGESI ZE;

W increase readahead quantumtill
a predefined max. nax_readahead_bytes
is amltiple of PAGESIZE.

Y
-~

1641 if (hp->hs_ra_bytes <= 0) {

1642 hp->hs_ra_bytes = 0;

1643 if (hp->hs_numcontig > 0)
1644 hp->hs_num conti g--;
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1/*

31 /*

CDDL HEADER START

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

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

See the License for the specific | anguage governing perm ssions

and |limtations under the License

When distributing Covered Code, include this CDDL HEADER in each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE
If applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with
information: Portions Copyright [yyyy]l [nane of copyright owner]

your own identifying

CDDL HEADER END

Copyright 2010 Sun Mcrosystens, Inc. Al rights reserved
Use is subject to license terns.

Copyright (c) 1983, 1984, 1985, 1986, 1987, 1988, 1989 AT&T.
Al

rights reserved

32 * Copyright (c) 2013, Joyent, Inc. Al rights reserved
33 * Copyright 2015 Nexenta Systens, Inc. Al rights reserved

34 #endif /*

35 */

37 #i
38 #i
39 #i
40 #i
41 #i
42 #i
43 #i
44 #i
45 #i
46 #i
47 #i
48 #i
49 #i
50 #i
51 #i
52 #i
53 #i
54 #i
55 #i
56 #i
57 #i
58 #i
59 #i
60 #i
61 #i

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

I codereview */

<sys/ param h>
<sys/types. h>
<sys/systm h>
<sys/ cred. h>
<sys/tinme. h>
<sys/vnode. h>
<sys/vfs. h>
<sys/vfs_opreg. h>
<sys/file.h>
<sys/filio.h>
<sys/ ui 0. h>
<sys/ buf . h>
<sys/ mman. h>
<sys/ pat hnane. h>
<sys/dirent. h>
<sys/ debug. h>
<sys/vmsystm h>
<sys/fcntl. h>
<sys/ fl ock. h>
<sys/ swap. h>
<sys/errno. h>
<sys/strsubr.h>
<sys/ sysmacr os. h>
<sys/ kmem h>
<sys/cm_err. h>
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#
#
#
#
#
#
#i
#i
#i

#
#
#
#

#
#
#
#
#

#
#
#
#
#
#
#i
#i

#
"

static int

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
ncl ude
ncl ude

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

ncl ude

ncl ude

static i

stati
stati
stati
stati
stati
stati

OO0O0000

static i

stati

(]

static i

static
static
static v
static i
static

static v

static i

static i

static i
static v
static v

int nf s3nmknod(vnode_t *,

<sys/ pat hconf . h>
<sys/ ut snane. h>
<sys/ dnl c. h>
<sys/acl . h>
<sys/system nfo. h>
<sys/atom c. h>
<sys/policy. h>
<sys/sdt. h>

<sys/ zone. h>

<rpc/types. h>
<rpc/ aut h. h>
<rpc/clnt. h>
<rpc/rpc_rdma. h>

<nfs/nfs. h>
<nfs/nfs_clnt.h>
<nf s/ rnode. h>
<nfs/nfs_acl.h>
<nfs/| mh>

<vn hat. h>
<vnl as. h>

<vni page. h>
<vnl pvn. h>
<vni seg. h>
<vni seg_map. h>
<vnl seg_kpm h>
<vni seg_vn. h>

<fs/fs_subr.h>
<sys/ddi . h>

nfs3_rdwl bn(vnode_t *, page_t *, u_offset_t, size_t, int
cred_t *);

nt nfs3wite(vnode_t *, caddr_t, u_offset_t, int, cred_t *
st abl e_how *)

nt nfs3read(vnode_t *, caddr_t, offset_t, int, size_t *,

nt nfs3setattr(vnode_t *, struct vattr *, int, cred_t *)

nt nfs3_accessx(void *, int, cred_t *)

nt nf s3l ookup_dnl c(vnode_t *, char *, vnode_t **, cred_t *)

nt nf s3l ookup_otw vnode_t *, char *

nt nfs3create(vnode_t *, char *, struct vattr *,
int, vnode_t **, cred_t *, int);

nt nfs3excl _create_settines(vnode_t *,

char *, struct vattr *,
int, vnode_t **, cred_t *)

nt nfs3renane(vnode_t *, char *, vnode_t *, char *, cred_t *
cal ler_context_t *);

nt do_nfs3readdi r(vnode_t *, rddir_cache *, cred_t *)

oi d nfs3readdi r(vnode_t *, rddir_cache *, cred_t *)

oid nfs3readdirplus(vnode_t *, rddir_cache *, cred_t *)

nt nfs3_bio(struct buf *, stable_how *, cred_t *)

nt nfs3_get apage(vnode_t *, u_offset_t, size_t, uint_t *
page_t *[], size_t, struct seg *, caddr_t
enum seg_rw, cred_t *)

oid nf s3_readahead(vnode_t *
cred_t *);

nt nf s3_sync_put apage(vnode_t *, page_t *, u_offset_t, size_t
int, cred_t *);

nt nf s3_sync_pagei o(vnode_t *, page_t *, u_offset_t, size_t
int, cred_t *

nt nfs3_comm t (vnode_t *, offset3, count3, cred_t *)

oi d nfs3_set_nod(vnode_t *)

oid nfs3_get_comm t (vnode_t *)

enum vcexcl

enum vcexcl

cred_t

vnode_t **, cred_t *, int)

struct vattr *, cred_t *)

u_offset_t, caddr_t, struct seg *,
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128
129
130
131
132
133
134
135

137
138
139
140
141
142

144
145
146
147
148
149
150
151

153
154
155
156
157
158
159
160
161
162
163

165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193

stati
stati
stati
stati
stati
stati

| *

C
(o}
c
Cc
C

c

voi d
int
int
int
voi d

voi d

nfs3_get_comm t_range(vnode_t *, u_offset_t, size_t);

nf s3_put page_conmm t (vnode_t *, offset_t, size_t, cred_t *);

nfs3_commt_vp(vnode_t *, u_offset_t, size_t, cred_t *);

nfs3_sync_commi t(vnode_t *, page_t *, offset3, count3,
cred_t *);

nfs3_async_comm t (vnode_t *, page_t *, offset3, count3,
cred_t *);

nfs3_del map_cal | back(struct as *, void *, uint_t);

* Error flags used to pass information about certain special errors

* which need to be handl ed specially.

*/
#defi ne NFS_EOF -98
#def i ne NFS_VERF_M SMATCH -97

/* ALIGN64 aligns the given buffer and adjust buffer size to 64 bit */

#define ALl GN64(X,

* Ok Ok ok % Ok % ok k% 3k

/

stati
stati

stati
stati
stati
stati
stati

stati
stati

stati

stati
stati

stati

stati
stati

stati

if

Note on directory nanme | ookup cacheing:
we purge the directory cache relative to that vnode.
get burned by the cache repeatedly.
nore details on rnode | ocking.

user won’t

int
int

int
int
int
int
int

int
int
int
voi d
int

int

int
int

int

ptr, sz) \

X = ((uintptr_t)(ptr)) & (sizeof (uint64_t) - 1); t
&9 X = sizeof (uint64_t) - (x); \
sz -= (X); \

ptr += (X); \

These are the vnode ops routines which inplement the vnode interface to
the networked file system
make them | ook networkish by putting the right
and then calling the appropriate renpte routine(s) to do the work.

These routines just take their paraneters,
info into interface structs,

If we detect a stale fhandle,
This way, the
See <nfs/rnode. h> for

nfs3_open(vnode_t **, int, cred_t *, caller_context_t *);
nfs3_cl ose(vnode_t *, int, int, offset_t, cred_t *,
call er_context _t *);
nfs3_read(vnode_t *, struct uio *, int, cred_t *,
cal ler_context_t *);
nfs3_wite(vnode_t *, struct uio *, int, cred_t *,
call er_context _t *);
nfs3_ioctl(vnode_t *, int, intptr_t, int, cred_t *, int *,

cal ler_context_t *);
nfs3_getattr(vnode_t *, struct vattr *,

call er_context_t *);
nfs3_setattr(vnode_t *, struct vattr *, int, cred_t *,

caller_context_t *);
nfs3_access(vnode_t *, int, int, cred_t *,
nfs3_readl i nk(vnode_t *, struct uio *,

caller_context_t *);
nfs3_fsync(vnode_t *, int, cred_t *, caller_context_t *);
nfs3_inactive(vnode_t *, cred_t *, caller_context_t *);
nfs3_| ookup(vnode_t *, char *, vnode_t **,

struct pathnane *, int, vnode_t *, cred_t *,

caller_context_t *, int *, pathname_t *);
nfs3_create(vnode_t *, char *, struct vattr *, enum vcexcl,

int, cred_t *,

cred_t *,

int, vnode_t **, cred_t *, int, caller_context_t *,
vsecattr_t *);

nfs3_renove(vnode_t *, char *, cred_t *, caller_context_t *,
int);

nfs3_link(vnode_t *, vnode_t char *, cred_t *,

=

):

*
caller_context_t *, int);
, vnode_t *, char *, cred_t *,

nfs3_renanme(vnode_t *, char *

cal l er_context_t *);
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229
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236

238
239
240
241
242
243
244
245
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247
248
249
250
251
252
253
254
255
256
257
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259

static int
static int
static int
static int
static int
static int
static void
static int
static int
static int
static int
static int
static int
static int
static int
static int
static int
static int
static void
static int
static int
static int

caller_context_t *, int);

nfs3_nkdir(vnode_t *, char *, struct vattr *, vnode_t **,
cred_t *, caller_context_t *, int, vsecattr_t *);

nfs3_rmdir(vnode_t *, char vnode_t cred_t *,
caller_context_t *, int);

nfs3_sym ink(vnode_t *, char *, struct vattr *, char *,

cred_t *, caller_context_t *,
nfs3_readdir(vnode_t *, struct uio *,
caller_context_t *, int);

int);
cred_t *, int *,

nfs3_fid(vnode_t *, fid_t *, caller_context_t *);
nfs3_rw ock(vnode_t *, int, caller_context_t *);
nfs3_rwunl ock(vnode_t *, int, caller_context_t *);
nfs3_seek(vnode_t *, offset_t, offset_t *, caller_context_t *);
nf s3_get page(vnode_t *, offset_t, size_t, uint_t *,

page_t *[], size_t, struct seg *, caddr_t,

enum seg_rw, cred_t *, caller_context_t *);
nfs3_put page(vnode_t *, offset_t, size_t, int, cred_t *,

call er_context_t *);

nfs3_map(vnode_t *, offset_t, struct as *, caddr_t *, size_t,
uchar _t, uchar_t, uint_t, cred_t *, caller_context_t *);
nfs3_addnap(vnode_t *, offset_t, struct as *, caddr_t, size_t,
uchar_t, uchar_t, uint_t, cred_t *, caller_context_t *);
nfs3_frlock(vnode_t *, int, struct flock64 *, int, offset_t,
struct flk_callback *, cred_t *, caller_context_t *);
nfs3_space(vnode_t *, int, struct flock64 *, int, offset_t,
cred_t *, caller_context_t *);
nfs3_real vp(vnode_t *, vnode_t **, caller_context_t *);
nfs3_del map(vnode_t *, offset_t, struct as *, caddr_t, size_t,
uint_t, uint_t, uint_t, cred_t *, caller_context_t *);
nf s3_pat hconf (vnode_t *, int, ulong_t *, cred_t *,
cal l er_context_t *);
nf s3_pagei o(vnode_t *, page_t *, u_offset_t, size_t, int,
cred_t *, caller_context_t *);
nfs3_di spose(vnode_t *, page_t *, int, int, cred_t *,
cal l er_context_t *);
nfs3_setsecattr(vnode_t *, vsecattr_t *, int, cred_t *,
call er_context _t *);
nfs3_getsecattr(vnode_t *, vsecattr_t *, int, cred_t *,
cal l er_context _t *);
nfs3_shrl ock(vnode_t *, int, struct shrlock *, int, cred_t *,

call er_context _t *);

struct vnodeops *nfs3_vnodeops;

const fs_operation_def_t nfs3_vnodeops_tenplate[] = {
Vi

VOPNAVE_CLOSE,
VOPNAVE_READ,
VOPNAME_WRI TE,
VOPNAME_| OCTL,
VOPNAME_GETATTR,
VOPNAMVE_SETATTR,
VOPNANME_ACCESS,
VOPNAVE_L OOKUP,
VOPNAME_CREATE,
VOPNAVE_REMOVE,
VOPNAVE_LI NK,
VOPNAVE_RENAME,
VOPNAMVE_MKDI R,
VOPNAVE_RVDI R
VOPNAVE_READDI R,
VOPNAMVE_SYMLI NK,
VOPNAME_READLI NK,
VOPNAVE_FSYNC,
VOPNAVE_| NACTI VE,
VOPNAME_FI D,

EN, .vop_open = nfs3_open },
.vop_close = nfs3_close },
.vop_read = nfs3_read },
.vop_wite = nfs3_wite },
.vop_ioctl = nfs3_ioctl },
.vop_getattr = nfs3_getattr },
.vop_setattr = nfs3_setattr },
.vop_access nfs3_access },

. vop_| ookup nfs3_| ookup },
.vop_create nfs3_create },
.vop_renove nfs3_renove },

s unnnn

.vop_link = nfs3_link },
. vop_r ename nfs3_renane },
.vop_nkdir nfs3_nkdir },

.vop_rndir = nfs3_rmdir },
.vop_readdir = nfs3_readdir },
.vop_symink = nfs3_symink },
.vop_readlink = nfs3_readlink },
.vop_fsync = nfs3_fsync },
.vop_inactive = nfs3_inactive },
.vop_fid = nfs3_fid },
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260 VOPNAME_RWLOCK, .vop_rw ock = nfs3_rw ock },
261 VOPNAME_ RWUNL OCK, .vop_rwunl ock = nfs3_rwunl ock },
262 VOPNAME_SEEK, .vop_seek = nfs3_seek },

263 VOPNAME_FRLOCK, .vop_frlock = nfs3_frlock },
264 VOPNAME_SPACE, .vop_space = nfs3_space },

265 VOPNAME_REAL VP, .vop_realvp = nfs3_realvp },
266 VOPNAME_CGETPAGE, .vop_get page = nfs3_get page },
267 VOPNAME_PUTPAGCE, .vop_put page = nfs3_put page },
268 VOPNAME_NMAP, .vop_map = nfs3_map },

269 VOPNAME_ADDIVAP, .vop_addmap = nfs3_addmap },
270 VOPNAME_DEL VAP, .vop_del map = nfs3_del map },
271 /* no separate nfs3_dunp */

272 VOPNAME_DUWP, .vop_dunp = nfs_dunp },

273 VOPNAME_ PATHCONF, .vop_pat hconf = nfs3_pat hconf },
274 VOPNAME_PAGEI O, .vop_pagei o = nfs3_pageio },
275 VOPNAME_DI SPCSE, .vop_di spose = nfs3_di spose },
276 VOPNAME_SETSECATTR, .vop_setsecattr = nfs3_setsecattr },
277 VOPNAME_GETSECATTR, .vop_getsecattr = nfs3_getsecattr },
278 VOPNAME_SHRLOCK, .vop_shrlock = nfs3_shrlock },
279 VOPNAME_VNEVENT, .vop_vnevent = fs_vnevent_support },
280 NULL, NUL L

281 };

283 [ *

284 * XXX: This is referenced in nmodstubs.s

285 */

286 struct vnodeops *

287 nfs3_get vhodeops(voi d)

288 {

289 return (nfs3_vnodeops);

290 }

292 /* ARGSUSED */

293 static int

294 nfs3_open(vnode_t **vpp, int flag, cred_t *cr, caller_context_t *ct)
295 {

296 int error;

297 struct vattr va;

298 rnode_t *rp;

299 vnode_t *vp;

301 vp = *vpp;

302 if (nfs_zone() !'= VIOM (vp)->ni _zone)

303 return (EIO;

304 rp = VIOR(vp);

305 nmut ex_ent er (& p->r_st at el ock);

306 if (rp->r_cred == NULL) {

307 crhold(cr);

308 rp->r_cred = cr;

309 }

310 mut ex_exi t (& p->r_st at el ock);

312 /*

313 * |f there is no cached data or if close-to-open

314 * consi stency checking is turned off, we can avoid

315 * the over the wire getattr. Oherwise, if the

316 * file systemis nounted readonly, then just verify
317 * the caches are up to date using the normal nechani sm
318 * Else, if the file is not mmap’d, then just mark

319 * the attributes as tined out. They will be refreshed
320 * and the caches validated prior to being used.

321 * Else, the file systemis mounted witeable so

322 * force an over the wire GETATTR in order to ensure
323 * that all cached data is valid.

324 */

325 if (vp->v_count > 1 ||
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326
327
328
329
330
331
332
333
334
335
336
337
338

340
341

343
344
345
346
347
348
349
350

352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375

377
378
379
380
381
382
383
384
385
386
387
388
389

391

}

/*

((vn_has_cached_data(vp) || HAVE RDDI R_CACHE(rp)) &&
1'(VTOM (vp)->m _flags & M _NOCTO))) {
if (vn_is_readonly(vp))
error = nfs3_validate_caches(vp, cr);
else if (rp->r_mapcnt == 0 && vp->v_count == 1) {
PURGE_ATTRCACHE( vp) ;
error = 0;
} else {
va.va_mask = AT_ALL;
error = nfs3_getattr_otw(vp, &va, cr);

} else
error = 0;

return (error);

ARGSUSED */

static int
nfs3_cl ose(vnode_t *vp, int flag, int count, offset_t offset, cred_t *cr,

{

cal l er_context_t *ct)

rnode_t *rp;
int error;
struct vattr va;

/*

* zone_enter(2) prevents processes from changing zones with NFS files
* open; if we happen to get here fromthe wong zone we can’t do

* anything over the wre.

*/

if (VTC)\/;(vp)->m _zone != nfs_zone()) {

We could attenpt to clean up | ocks, except we're sure

that the current process didn’t acquire any |ocks on

the file: any attenpt to lock a file belong to another zone
will fail, and one can’t lock an NFS file and then change
zones, as that fails too.

subsequent call to VN _RELE() which translates to a
nfs3_inactive() will clean up state: if the zone of the
vnode’'s origin is still alive and kicking, an async worker
thread will handle the request (fromthe correct zone), and
everything (mnus the coomit and final nfs3_getattr_otw)
call) should be OK. If the zone is going away

* nfs_async_inactive() will throw away cached pages inline.

*
/

return (EIO;

*
*
*
*
*
*
* Returning an error here is the sane thing to do. A
*
*
*
*
*
*

*
* |f we are using local locking for this filesystem then
* release all of the SYSV style record | ocks. Qherw se,
* we are doing network |ocking and we need to rel ease all
* of the network locks. Al of the locks held by this
* process on this file are rel eased no matter what the
*/i ncom ng reference count is.

*
if

(VTOM (vp)->m _flags & M _LLOCK) {
cl eanl ocks(vp, ttoproc(curthread)->p_pid, 0);
cl eanshares(vp, ttoproc(curthread)->p_pid);
} else
nfs_l ockrel ease(vp, flag, offset, cr);

if (count > 1)
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392 return (0); 458 int tsize;
459 of fset _t of fset;
394 % 460 ssize_t count;
395 * |f the file has been ‘unlinked , then purge the 461 int error;
396 * DNLC so that this vnode will get reycled quicker 462 int douprintf;
397 * and the .nfs* file on the server will get renoved. 463 failinfo_t fi;
398 */ 464 char *sv_host naneg;
399 rp = VIOR(vp);
400 if (rp->r_unl dvp 1= NULL) 466 m = VIOM (vp);
401 dnl c_purge_vp(vp); 467 ASSERT(nfs_zone() == VIOM (vp)->m _zone);
468 sv_host nane = VTOR(vp)->r_server->sv_host nang;
403 /*
404 * |f the file was open for wite and there are pages, 470 douprintf = 1;
405 * then if the file systemwas nounted using the "no-cl ose- 471 args.file = *VTO:HS(vp)
406 * t o-open" senmantics, then start an asynchronous flush 472 fi.vp = vp
407 * of the all of the pages in the file. 473 fi.fhp—(caddr _t)&args.file;
408 * else the file systemwas not nounted using the "no-cl ose- 474 fi.copyproc = nfs3copyfh;
409 * t o- open" semantics, then do a synchronous flush and 475 fi.lookupproc = nfs3l ookup;
410 * commt of all of the dirty and uncommitted pages. 476 fi.xattrdirproc = acl _getxattrdir3;
411 *
412 * The asynchronous flush of the pages in the "nocto" path 478 res.uiop = uiop;
413 * nostly just associates a cred pointer with the rnode so
414 * wites which happen later will have a better chance of 480 res.wist = NULL;
415 * working. It also starts the data being witten to the
416 * server, but w thout unnecessarily delaying the application. 482 of fset = uiop->uio_|offset;
417 */ 483 count = ui op->uio_resid,;
418 if ((flag & FWRITE) && vn_has_cached_dat a(vp)) {
419 if (VIOM (vp)- >m _flags & M_NOCTO) { 485 do {
420 error = nfs3_putpage(vp, (offset_t)0, 0, B_ASYNC, 486 if (m->m _io_kstats)
421 cr, ct); 487 mut ex_ent er (&ni - >ni _| ock) ;
422 if (error == EAGAI N) 488 kstat _rung_ enter(KSTAT e} ) PTR(m ->m _i o_kstats));
423 error = 0; 489 mut ex_exi t (&m ->mi _| ock);
424 } else 490 }
425 error = nfs3_putpage_commit(vp, (offset_t)0, 0, cr);
426 if (terror) { 492 do {
427 mut ex_ent er (& p- >r_st at el ock); 493 tsize = M N(m >m _tsize, count);
428 error = rp->r_error; 494 args.offset = (0ffset3)offset
429 rp->r_error = 0; 495 args.count = (count3)tsize;
430 mut ex_exi t (& p->r_stat el ock) ; 496 res.size = (uint_t)tsize;
431 } 497 args.res_ui op = uiop;
432 } else { 498 args.res_data_val _alt = NULL;
433 mut ex_ent er (& p->r_st at el ock);
434 error = rp->r_error; 500 error = rfs3call (m, NFSPROC3_READ,
435 rp->r_error = 0; 501 xdr _READ3ar gs, (caddr_t) &args,
436 mut ex_exi t (& p->r_st at el ock); 502 xdr _READ3ui ores, (caddr_t)&res, cr,
437 } 503 &douprintf, &es.status, 0, &fi);
504 } while (error == ENFS_TRYAGAIN);
439 I*
440 * |f RARITEATTR is set, then issue an over the wire CETATTR to 506 if (m->m_io_kstats) {
441 * refresh the attribute cache with a set of attributes which 507 mut ex _enter (&m ->mi _| ock);
442 * weren't returned froma WRITE. This will enable the close- 508 kstat_runqg_exit (KSTAT_I O PTR(m >m _io_kstats));
443 * to-open processing to work. 509 mut ex_exi t (&m ->mi _| ock);
444 */ 510 }
445 if (rp->r_flags & RARI TEATTR)
446 (void) nfs3_getattr_otw(vp, &a, cr); 512 if (error)
513 return (error);
448 return (error);
449 } 515 error = geterrno3(res.status);
516 if (error)
451 /* ARGSUSED */ 517 return (error);
452 static int
453 nfs3_directio_read(vnode_t *vp, struct uio *uiop, cred_t *cr) 519 if (res.count != res.size) {
454 { 520 zcmm_err (getzonei d(), CE_WARN,
455 mtinfo_t *m; 521 "nfs3_directio_read: server % returned incorrect anmunt”
456 READ3ar gs ar gs; 522 sv_host nane) ;
457 READ3ui ores res; 523 return (E1O;
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524

525 count -= res.count;

526 of fset += res.count;

527 if (m->m _io_kstats)

528 nut ex_ent er (&m ->m _| ock) ;

529 KSTAT_| O PTR(m - >m _i o_kst at s) - >r eads++;
530 KSTAT_I O PTR(m ->m _i o_kstats)->nread += res. count;
531 nut ex_exi t (&m ->m _| ock) ;

532 }

533 | wp_st at _updat e( LWP_STAT_I NBLK, 1);

534 } while (count && !res. eof);

536 return (0);

537 }

539 /* ARGSUSED */
540 static int

541 nfs3_read(vnode_t *vp, struct uio *uiop, int ioflag, cred_t
542 cal l er_context _t *ct)

543 {

544 rnode_t *rp;

545 u_offset_t off;

546 of fset _t diff;

547 int on;

548 size_t n;

549 caddr _t base;

550 uint_t flags;

551 int error = 0;

552 mtinfo_t *m;

554 rp = VIOR(vp);

555 m = VIOM (vp);

557 ASSERT( nfs_rw_| ock_hel d( & p->r_rw ock, RW READER));
559 if (nfs_zone() !'= m->m _zone)

560 return (ElO;

562 if (vp->v_type != VREQ

563 return (EISDIR);

565 if (uiop->uio_resid == 0)

566 return (0);

568 if (uiop->uio_|loffset <0 ||

569 return (EINVAL);

571 I*

572 * Bypass VMif caching has been disabled (e.g.,
573 * using client-side direct /O and the file is not
574 * there are no cached pages.

575 */

576 if ((vp->v_flag & VNOCACHE) ||

577 (((rp->r_flags & RDIRECTIO ||

578 rp->r_mapcnt == 0 && rp->r_inmap == 0

579 lvn_has_cached_data(vp))) {

580 return (nfs3_directio_read(vp, uiop, cr));
581 }

583 do {

584 of f = uiop->uio_|offset & MAXBVASK; /* nmappi
585 on = uiop->uio_|l of fset & MAXBOFFSET; /* Rel a
586 n = M N(MAXBSI ZE - on, uiop->uio_resid);
588 error = nfs3_validate_caches(vp, cr);

589 if (error)

SE0

ui op->ui o_| offset + uiop->uio_resid < 0)

I ocking) or if

map’ d and

(m->m _flags & M_DIRECTIO)) &&
&&

ng of fset */
tive offset */
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590 br eak;

592 mut ex_ent er (& p->r_st at el ock);

593 while (rp->r_flags & Rl NCACHEPURGE)

594 if (ev_wait_sig(& p->r_cv, & p->r_statelock)) {
595 mut ex_exi t (& p->r_statel ock);

596 return (EINTR);

597 }

598

599 diff = rp->r_size - uiop->uio_|offset;

600 mut ex_exi t (& p->r_statel ock);

601 if (diff <= 0)

602 br eak;

603 if (diff <n)

604 n = (size_t)diff;

606 if (vpmenable) {

607 /*

608 * Copy data.

609 */

610 error = vpmdata_copy(vp, off + on, n, uiop,
611 1, NULL, 0, S READ);

612 } else {

613 base = segmap_get mapflt(segkmap, vp, off + on, n, 1,
614 S _READ);

616 error = uionove(base + on, n, U O READ, uiop);
617 }

619 if (lerror) {

620 /*

621 * |f read a whole block or read to eof,

622 * won't need this buffer again soon.

623 */

624 mut ex_ent er (& p- >r_st at el ock);

625 if (n + on == MAXBSI ZE ||

626 ui op->ui o_| of fset == rp->r_size)

627 flags = SM DONTNEED;

628 el se

629 flags = 0;

630 nut ex_exi t (& p->r_st at el ock);

631 if (vpmenable) {

632 error = vpmsync_pages(vp, off, n, flags);
633 } else {

634 ) error = segnmap_rel ease(segkmap, base, flags);
635

636 } else {

637 if (vpm_enabl e)

638 (void) vpmsync_pages(vp, off, n, 0);
639 } else {

640 (void) segmap_rel ease(segkmap, base, 0);
641 }

642

643 } while ('error &% uiop->uio_resid > 0);

645 return (error);

646 }

648 /* ARGSUSED */

649 static int

650 nfs3_wite(vnode_t *vp, struct uio *uiop, int ioflag, cred_t *cr,

651 cal l er_context _t *ct)

652 {

653 rlimbd_t limt = uiop->uio_llimt;

654 rnode_t *rp;

655 u_offset_t off;

10
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656 caddr _t base; 722 (void) rctl_action(rctlproc_| egacy[ RLI M T_FSI ZE],
657 uint_t flags; 723 p->p_rctls, p, RCA UNSAFE_SI G NFO);
658 int remainder; 724 nmut ex_exi t (&p->p_l ock) ;
659 size_t n; 725 return (EFBIG;
660 int on; 726 }
661 int error; 727 }
662 int resid;
663 of fset_t offset; 729 if (nfs_rw enter_sig(& p->r_| kserlock, RWREADER, |NTR(vp)))
664 mtinfo_t *m; 730 return (EINTR);
665 uint_t bsize;
732 /*
667 rp = VIOR(vp); 733 * Bypass VMif caching has been disabled (e.g., locking) or if
734 * using client-side direct I/O and the file is not nmmap d and
669 if (vp->v_type ! = VREQ 735 * there are no cached pages.
670 return (EISDIR); 736 */
737 if ((vp->v_flag & VNOCACHE) ||
672 m = VIOM (vp); 738 (((rp->r_flags & RDIRECTIO) || (mi->m fIags&M _DIRECTIO)) &&
673 if (nfs zone() I'= m->m _zone) 739 rp->r_mapcnt == 0 && rp->r_inmap == 0 &&
674 return (ElO; 740 lvn_has_cached_data(vp))) {
675 if (uiop->uio_resid == 0) 741 size_t bufsi ze;
676 return (0); 742 int count;
743 u_of fset_t org_offset;
678 if (ioflag & FAPPEND) { 744 st abl e_how stab_comm
679 struct vattr va;
746 nfs3 fwite:
681 1= 747 if (rp->r_flags & RSTALE) {
682 * Must serialize if appending. 748 resid = uiop->uio_resid;
683 */ 749 of fset = uiop->uio_|offset;
684 if (nfs_rw_|ock_hel d(& p->r_rw ock, RWREADER)) { 750 error = rp->r_error;
685 nfs_rw exit (& p->r_rw ock); 751 /*
686 if (nfs_rw enter_sig(& p- >r_r\M ock, RWWRI TER, 752 * A close nay have cleared r_error, if so,
687 I NTR(vp))) 753 * propagate ESTALE error return properly
688 return (EINTR); 754 */
689 } 755 if (error == 0)
756 error = ESTALE;
691 va. va_| mask = AT _SI ZE; 757 goto bottom
692 error = nfs3get attr(vp, &a, cr); 758
693 if (error) 759 bufsize = M N(uiop->uio_resid, m->nm _stsize);
694 return (error); 760 base = kmem al | oc(buf si ze, KM SLEEP);
695 ui op->ui o_| of fset = va.va_si ze; 761 do {
696 } 762 if (ioflag & FDSYNC)
763 st ab_conmm = DATA_SYNC,
698 of fset = ui op->uio_| of fset + uiop->uio_resid; 764 el se
765 stab_comm = FI LE_SYNC,
700 if (uiop->uio_|loffset < 0 || offset < 0) 766 resid = uiop->uio_resid;
701 return (EINVAL); 767 of fset = uiop->uio_| of fset;
768 count = M N(ui op->ui o_resid, bufsize);
703 if (limt == RLIMBA_INFINITY || limt > MAXOFFSET_T) 769 org_of fset = uiop->uio_| of fset;
704 limt = MAXOFFSET_T; 770 error = ui onove(base, count, U O WRI TE, uiop);
771 if (terror) {
706 /* 772 error = nfs3wite(vp, base, org_offset,
707 * Check to nake sure that the process will not exceed 773 count, cr, &stab_comm);
708 * its limt on file size. It is okay to wite up to 774 }
709 * the limt, but not beyond. Thus, the wite which 775 } while (lerror && uiop->uio_resid > 0);
710 * reaches the limt will be short and the next wite 776 kmem free(base, bufsize);
711 * Will return an error. 777 goto bottom
712 */ 778 }
713 emai nder = O;
714 f (offset > limt)
715 remai nder = offset - linmit; 781 bsi ze = vp->v_vfsp->vfs_bsize;
716 uiop->uio_resid = limt - uiop->uio_|loffset;
717 if (uiop->uio_resid <= 0) { 783 do {
718 proc_t *p = ttoproc(curthread); 784 of f = uiop->uio_|offset & MAXBMASK; /* mapp ng of fset */
785 on = uiop->uio_| of fset & MAXBOFFSET; /* Rel ative offset */
720 ui op->ui o_resid += remai nder; 786 n = M N(MAXBSI ZE - on, uiop->uio_resid);
721 nut ex_ent er (&p->p_l ock) ;
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788
789

791
792
793
794
795
796
797
798
799
800

802
803
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809
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816
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823
824
825
826
827
828
829
830
831
832
833

835
836
837
838
839
840
841

843
844
845
846
847
848
849
850
851
852
853

resid = uiop->uio_res |d

of fset = uiop->uio_|loffs

if (rp->r_flags & RSTALE) {
error = rp->r_error;
/*

* A close nay have cleared r_error, if so,
* propagate ESTALE error return properly
*/

if (error == 0)
error = ESTALE;
br eak;

-
*

Don’t create dirty pages faster than they

can be cleaned so that the system doesn’t

get inbalanced. |If the async queue is

maxed out, then wait for it to drain before
creating nor e dirty pages. Also, wait for
any threads doing pagewal ks in the vop_getattr
entry points so that they don't block for

I ong periods.

g-é*******»*
-

tex_enter (& p->r_statel ock);
ile ((m->m _max_threads !'= 0 &&
rp->r_awcount > 2 * mi->ni _nax_t hreads) ||
rp->r_gcount > 0)
if (INTR(VP)) {
wp_t *Iwp = ttolwp(curthread);

if (lw ._ NULL)
| wp- >l wp_nost op++;
if (!cv_wait_sig(&p->r_cv, & p->r_statelock)) {
nmut ex_exi t (& p->r_st at el ock) ;
if (Iwp !'= NULL)
| wp- >l wp_nost op- - ;
error = EINTR
goto bottom

}
if (Iwp !'= NULL)
| wp- >l wp_nost op- -;

cv_wait (& p->r_cv, & p->r_statel ock);

} else

mut ex_exi t (& p->r_statel ock);

/
Touch the page and fault it inif it is not in core

before segmap_getmapflt or vpmdata_copy can lock it.
This is to avoid the deadl ock if the buffer is mapped
to the sane file through nmap which we want to wite.

* ok kb F ok

ui o_pref aul t pages((l ong)n, uiop);
if (vpmenable) {
/*

* It will use kpm nmappings, so no need to
* pass an address.
&/

error = witerp(rp, NULL, n, uiop, 0);
} else {
1T (segmap_kpm {
int pon = uiop->uio_|offset & PAGECFFSET;
size_t pn = M N(PAGESI ZE - pon,
ui op->ui o_resid);
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854

856
857
858
859

861
862

864
865

867
868
869
870
871
872

874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913

915
916
917
918
919

int pagecreate;

mut ex_ent er (& p- >r_st at el ock) ;

pagecreate = (pon == 0) && (pn == PAGESI ZE ||

ui op->ui o_| of fset + pn >= rp->r_size);
mut ex_exi t (& p->r_st at el ock) ;

base = segmap_get mapflt(segknap, vp, off + on,
E);

pn, !pagecreate, S WRI T

error = witerp(rp, base + pon, n, uiop,
pagecreate);

} else {

base = segmap_get mapflt(segkmap, vp, off + on,

n, 0, S _READ);

error = witerp(rp, base + on, n, uiop, 0);

}
}
if ('error) {
if (m->m_flags & M _NOAC)
flags = SM WRI TE;
else if ((uiop->uio_|loffset %bsize) == 0 ||
IS S)/\APVP(vp)) {
*
* Have witten a whol e bl ock.
* Start an asynchronous wite
* and mark the buffer to
* indicate that it won't be
* needed agai n soon.
*
flags = SMWRI TE | SM ASYNC | SM DONTNEED;
} else
flags = 0;
if ((ioflag & (FSYNC| FDSYNC)) ||
(rp->r_flags & ROUTOFSPACE)) ({
flags & ~SM ASYNC,
flags | = SM WRI TE;
}
if (vpmenable) {
error = vpmsync_pages(vp, off, n, flags);
} else {
error = segnmap_rel ease(segknap, base, flags);
} else {

if (vpm_enabl e)
(void) vpmsync_pages(vp, off, n, 0);
} else {

(voi d) segmap_rel ease(segkmap, base, 0);

*
* In the event that we got an access error while
* faulting in a page for a wite-only file just
* force a wite.
*/
if (error == EACCES)

goto nfs3_fwite;

}
} while (lerror &% uiop->uio_resid > 0);

if (error) {
uiop->uio_resid = resid + renainder;
ui op->ui o_| of fset = offset;

} else
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938

940
941
942

944
945
946
947
948
949
950
951

953
954
955
956
957
958

960
961
962
963
964
965
966
967
968
969
970
971
972

974
975
976
977

981
982

984
985

}

/*

* Flags are conposed of {B_ASYNC, B_|NVAL, B_FREE, B_DONTNEED}
*

/

ui op->ui o_resid += renui nder;
nfs_rw exit (& p->r_|kserl ock);

return (error);

static int
nfs3_rdw | bn(vnode_t *vp, page_t *pp, u_offset_t off, size_t len,

{

int flags, cred_t *cr)

struct buf *bp;

int error;

page_t *savepp;
uchar_t fsdata;

st abl e_how stab_comm

ASSERT( nfs_zone() == VIOM (vp)->nm _zone);
bp = pagei o_setup(pp, len, vp, flags);
ASSERT(bp !'= NULL);

/
pagei o_setup shoul d have set b_addr to 0. This
is correct since we want to do I/O on a page
boundary. bp_mapin will use this addr to cal cul ate
an offset, and then set b_addr to the kernel virtual
* address it allocated for us.

*

/
ASSERT( bp->b_un. b_addr == 0);

* %k ok

bp->b_edev = 0;

bp->b_dev = 0;

bp->b_I bl kno = | bt odb(off);
bp->b_file = vp;

bp->b_offset = (offset_t)off;

bp_napi n(bp) ;

/*

* Calculate the desired level of stability to wite data
* on the server and then mark all of the pages to reflect
* this.

*/

if ((flags & (B_WRI TE| B_ASYNC)) == (B_WRI TE| B_ASYNC) &&
freemem > desfree) {
stab_conm = UNSTABLE;
fsdata = C_DELAYCOW T;
} else {
stab_comm = FI LE_SYNC;
fsdata = C_NOCOW T;
}

savepp = pp;
do {

pp->p_fsdata = fsdata;
} while ((pp = pp->p_next) != savepp);

error = nfs3_bio(bp, &tab_conm cr);

bp_mapout ( bp) ;
pagei o_done( bp);
/*
* |If the server wote pages in a nore stable fashion than

15
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986
987
988
989
990
991
992
993

995
996

998

999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012

1014
1015

1017

1019
1020

1022
1024

1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036

1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051

}
/*

* Wite to file.
* chunks that the server can handl e.
*/

* was requested, then clear all of the marks in the pages
* indicating that COW T operations were required.
*/
if (stab_comm!= UNSTABLE && fsdata == C DELAYCOW T) {
do {
pp->p_fsdata = C_NOCOW T;
} while ((pp = pp->p_next) != savepp);
}

return (error);

Wites to renote server in |argest size
Wite is synchronous.

static int
nfs3write(vnode_t *vp, caddr_t base, u_offset_t offset, int count,

{

st abl e_how *stab_comm

mtinfo_ t *m;
WRI TE3ar gs ar gs;
WRI TE3res res;
int error;

int tsize;
rnode_t *rp;

int douprintf;

rp = VIOR(vp);
m = VIOM (vp);

ASSERT(nfs_zone() == m ->ni_zone);

args.file = *VTOFH3(vp);
args.stable = *stab_comm

*stab_comm = FI LE_SYNC;
douprintf = 1;

do {
if ((vp->v_flag & VNOCACHE) ||
(rp->r_flags & RDIRECTIO ||
(m->m _flags & M _DI RECTIO))
tsize = MN(m ->nmi _stsize, count);
el se
tsize = MN(m->m _curwite, count);
args. of fset = (of fset3)offset;
args.count = (count3)tsize;
args. data.data_| en (uint_t)tsize;
args. dat a. dat a_val base;

if (m->m_io_kstats) {
nut ex_ent er (& ->m _| ock) ;

cred_t

kstat _rung_enter (KSTAT_| O PTR(mi ->mi _i o_kstats));

mut ex_exi t (&m ->m _| ock) ;

}
args. mbl k = NULL;
do {
error = rfs3call (nm, NFSPROC3_WRI TE,
xdr _WRI TE3args, (caddr_t)&args,
xdr _WRI TE3res, (caddr_t)&res, cr,
&douprintf, & es.status, 0, NULL);
} while (error == ENFS_TRYAGAI N);
if (m->m_io_kstats) {
mut ex_ent er (&m - >m _| ock);

e

16



new usr/src/uts/comon/fs/nfs/nfs3_vnops.c 17 new usr/src/uts/comon/fs/nfs/nfs3_vnops.c

1052 kstat_runqg_exit (KSTAT_I O PTR(mi ->m _i o_kstats)); 1118 nut ex_exi t (& p->r_st at el ock);

1053 mut ex_exi t (&m ->mi _| ock); 1119 1

1054 } 1120 } while (lerror && count);

1056 if (error) 1122 return (error);

1057 return (error); 1123 }

1058 error = geterrno3(res.status);

1059 if (lerror) { 1125 /*

1060 if (res.resok.count > args.count) { 1126 * Read froma file. Reads data in |argest chunks our interface can handle.
1061 zem, _err(getzoneid(), CE WARN, 1127 */

1062 "nfs3wite: server % wote %, " 1128 static int

1063 "requested was %", 1129 nfs3read(vnode_t *vp, caddr_t base, offset_t offset, int count,
1064 rp- >r_server—>sv_host nane, 1130 size_t *residp, cred_t *cr)

