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1115 /
1116
1117
1118

*

* 1 :vdev

*

*
1119 *

*

*

*

*

*

Print out a summarized vdev_t, in the following form

1120
1121
1122
1123
1124
1125 * Wth '-e', the statistics associated with the vdev are printed as well.
1126 */

1127 static int

1128 do_print_vdev(uintptr_t addr, int flags, int depth, int stats,

ADDR STATE AUX DESC
fffffffbcde23df 0 HEALTHY - / dev/ dsk/ cOt 0dO

If *-r’ is specified, recursively visit all children.

1129 int recursive)

1130 {

1131 vdev_t vdev;

1132 char desc[ MAXNAMVELEN] ;

1133 int c, children;

1134 uintptr_t *child;

1135 const char *state, *aux;

1137 if (mdb_vread(&dev, sizeof (vdev), (uintptr_t)addr) == -1) {
1138 mdb_warn("failed to read vdev_t at 9%\n", (uintptr_t)addr);
1139 return (DCVD_ERR);

1140 }

1142 if (flags & DCVD_PI PE_QUT)

1143 mdb_printf ("% r\n", addr);

1143 ndb printf ("% r", addr);

1144 } else {

1145 if (vdev.vdev_path !'= NULL)

1146 if (mdb_readstr(desc, sizeof (desc),

1147 (uintptr_t)vdev.vdev_path) == -

1148 ndb_warn("failed to read vdev_path at %\n",
1149 vdev. vdev_path);

1150 return (DCVMD_ERR);

1151 }

1152 } else if (vdev.vdev_ops != NULL) {

1153 vdev_ops_t ops;

1154 if (mdb_vread(&ops, sizeof (ops),

1155 (uintptr_t)vdev.vdev_ops) == -1)

1156 ndb_warn("failed to read vdev_ops at %\n",
1157 “vdev. vdev_ops) ;

1158 return (DCVMD_ERR);

1159 }

1160 (void) strcpy(desc, ops.vdev_op_type);

1161 } else {

1162 (void) strcpy(desc, "<unknown>");

1163 }
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1165 if (depth == 0 &% DCMD_HDRSPEC( f | ags))
1166 rrdb pr| ntf(" 0/e;u>% ?s %93 % 12s %
1167 "ADDR', "STATE", AUX
1168 si zeof (ui ntptr_t) == 4 7 43 :
1169 " DESCRI PTI ON") ;
1171 mdb_printf("%®?p ", addr);
1173 switch (vdev.vdev_state) {
1174 case VDEV_STATE_CLOSED:

1175 state = "CLOSED';
1176 br eak;

1177 case VDEV_STATE_OFFLI NE:

1178 state = "OFFLI NE";
1179 br eak;

1180 case VDEV_ STATE CANT_OPEN:
1181 state = "CANT_OPEN';
1182 br eak;

1183 case VDEV_ STATE DEGRADED:
1184 state = "DEGRADED';
1185 br eak;

1186 case VDEV_STATE_HEALTHY:

1187 state = "HEALTHY";
1188 br eak;

1189 case VDEV_STATE_REMOVED:

1190 state = "REMOVED";
1191 br eak;

1192 case VDEV_ STATE FAULTED:

1193 state = "FAULTED';
1194 br eak;

1195 defaul t:

1196 state = "UNKNOMW';
1197 br eak;

1198 }

1200 switch (vdev.vdev_stat.vs_aux) {
1201 case VDEV_AUX_NONE:

1202 aux = "-";

1203 break;

1204 case VDEV_AUX OPEN FAI LED
1205 aux = "OPEN_FAI LED";
1206 br eak;

1207 case VDEV_AUX_CORRUPT_DATA
1208 aux = " CORRUPT_DATA";
1209 br eak;

1210 case VDEV_AUX NO _REPLI CAS:
1211 aux = "NO_REPLI CAS";
1212 br eak;

1213 case VDEV_AUX_BAD GUI D_Sum
1214 aux = "BAD GUI D_SUM';
1215 br eak;

1216 case VDEV_AUX_TOO_SMALL:

1217 aux = "TOO _SMVALL";
1218 br eak;

1219 case VDEV_AUX BAD LABEL:

1220 aux = "BAD_LABEL";
1221 break;

1222 case VDEV_AUX_VERSI ON_NEVEER:
1223 aux = "VERS_NEVER';
1224 br eak;

1225 case VDEV_AUX_VERSI ON_OLDER:
1226 aux = "VERS_OLDER';
1227 br eak

1228 case VDEV_AUX_UNSUP_FEAT:
1229 aux = "UNSUP_FEAT";

1230 br eak;

*so</ u>\n",

35,
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1231 case VDEV_AUX_SPARED:

1232 aux = "SPARED';

1233 br eak;

1234 case VDEV_AUX_ERR_EXCEEDED:

1235 aux = "ERR_EXCEEDED';

1236 break;

1237 case VDEV_AUX_| O FAI LURE:

1238 aux = "1 O_FAI LURE";

1239 br eak;

1240 case VDEV_AUX_BAD LOG

1241 aux = "BAD_LOG';

1242 br eak;

1243 case VDEV_AUX_EXTERNAL:

1244 aux = "EXTERNAL";

1245 break;

1246 case VDEV_AUX_SPLI T_POOL:

1247 aux = "SPLIT_POOL";

1248 break;

1249 defaul t:

1250 aux = " UNKNOWN';

1251 br eak;

1252 }

1254 mdb_printf("%9s % 12s %s%\n", state, aux, depth, "", desc);
1256 if (stats) {

1257 vdev_stat _t *vs = &vdev.vdev_stat;

1258 int i;

1260 ndb_i nc_i ndent (4);

1261 mdb_printf("\n");

1262 mdb_printf (" %u> %2s %d2s %d2s %d2s "
1263 "042s%</ u>\n", "READ', "WRI TE', "FREE', "CLAIM,
1264 "1 OCTL");

1265 mdb_printf("OPS ;

1266 for (i = 1; i < ZIO TYPES, i++)

1267 mdb_printf("%1# | x%", vs->vs_ops[i],
1268 I == ZIOTYPES - 1 2 "" : " ");
1269 mdb_printf("\n");

1270 mdb_printf("BYTES ");

1271 for (i =1, i < ZIOTYPES, i++)

1272 mdb_printf("%1#l | x%", vs->vs_bytes[i],
1273 I == ZIOTYPES - 1 2?2 "" : " "),
1276 ndb_printf("\n");

1277 mdb_pri ntf (" EREAD %0#l | x\n", vs->vs_read_errors);
1278 mdb_printf ("EWRITE  %0#l | x\n", vs->vs_wite_errors);
1279 mdb_printf("ECKSUM  %0#l | x\ n"

1280 vs->vs_checksum errors);

1281 ndb_dec_i ndent (4);

1282 }

1284 if (stats)

1285 mdb_printf("\n");

1286 }

1288 children = vdev. vdev_chil dren;

1290 if (children == 0 || !recursive)

1291 return (DCVD_OK);

1293 child = mdb_al l oc(children * sizeof (void *), UM SLEEP | UM GC);
1294 if (mdb_vread(child, children * sizeof (void *),

1295 (uintptr_t)vdev.vdev_child) == -1)

1296 mdb_warn("failed to read vdev children at %", vdev.vdev_child);
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1297 return (DCMD_ERR);

1298 }

1300 for (c = 0; ¢ < children; c++) {
1301 if (do_print_vdev(child[c],
1302 recursive))

1303 return (DCVD_ERR);
1304 }

1306 return (DCVD_OK);

1307 }

__unchanged_portion_onitted_

fl ags,

depth + 2,

stats,
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3962 ztest should print out zfs debug buffer before exiting
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1/*
* CDDL HEADER START

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

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

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

CDDL HEADER END

NRERRRERRRER R
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21/
22 Copyright (c) 2005, 2010, Oracle and/or its affiliates. Al rights reserved.
23 Copyright (c) 2013 by Del phix. Al rights reserved.
23 Copyright (c) 2012 by Del phix. Al rights reserved.
24 Copyri ght 2011 Nexenta Systens, Inc. Al rights reserved.
25 Copyright (c) 2013 Steven Hartland. Al rights reserved.
26
28 /*
29 * The objective of this programis to provide a DMJ ZAP/ SPA stress test
30 * that runs entirely in userland, is easy to use, and easy to extend.
31 *
32 * The overall design of the ztest programis as follows:
33 *
34 * (1) For each nmmjor functional area (e.g. adding vdevs to a pool,
35 * creating and destroying datasets, reading and writing objects, etc)
36 * we have a sinple routine to test that functionality. These
37 = i ndi vidual routines do not have to do anything "stressful".
38 *
39 * (2) We turn these sinple functionality tests into a stress test by
40 * running themall in parallel, with as many threads as desired,
41 = and spread across as nmany datasets, objects, and vdevs as desired.
42 *
43 * (3) Wiile all this is happening, we inject faults into the pool to
44 > verify that self-healing data really works.
45 *
46 * (4) Every tine we open a dataset, we change its checksum and conpression
47 * functions. Thus even individual objects vary fromblock to block
48 * in which checksumthey use and whet her they’' re conpressed.
49 *
50 * (5) To verify that we never |ose on-di sk consistency after a crash,
*
*

we run the entire test in a child of the main process.
At randomtines, the child self-immolates with a SIGKILL.
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#i
#i
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#i
#i
#i
#i
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#i
#i
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#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i

This is the software equival ent of pulling the power cord.

The parent then runs the test again, using the existing

storage pool, as many tines as desired. |If backwards conpatability
testing Is enabled ztest will sonetines run the "ol der" version

of ztest after a SIGKILL.

(6) To verify that we don’t have future |eaks or tenporal incursions,
many of the functional tests record the transaction group nunber
as part of their data. When reading old data, they verify that
the transaction group nunber is |less than the current, open txg.
If you add a new test, please do this if applicable.

When run with no argunents, ztest runs for about five mnutes and
produces no output if successful. To get alittle bit of information,
specify -V. To get nore information, specify -W, and so on.

To turn this into an overnight stress test, use -T to specify run tine.

You can ask nore nore vdevs [-v], datasets [-d], or threads [-t]
to increase the pool capacity, fanout, and overall stress |evel.

Use the -k option to set the desired frequency of Kkills.

When ztest invokes itself it passes all relevant information through a
temporary file which is nmap-ed in the child process. This allows shared
menory to survive the exec syscall. The ztest_shared_hdr_t struct is al ways
stored at offset O of this file and contains information on the size and
nunber of shared structures in the file. The information stored in this file
must remai n backwards conpatible with ol der versions of ztest so that

ztest can invoke them during backwards conpatibility testing (-B).

/

ncl ude <sys/zfs_context.h>
ncl ude <sys/spa. h>

ncl ude <sys/dmu. h>

ncl ude <sys/txg. h>

ncl ude <sys/ dbuf. h>

ncl ude <sys/zap. h>

ncl ude <sys/dmu_obj set. h>
ncl ude <sys/poll.h>

ncl ude <sys/stat.h>

ncl ude <sys/tine.h>

ncl ude <sys/wait.h>

ncl ude <sys/ mman. h>

ncl ude <sys/resource. h>
ncl ude <sys/zio. h>

ncl ude <sys/zil.h>

ncl ude <sys/zil _inpl.h>
ncl ude <sys/vdev_i npl . h>
ncl ude <sys/vdev_file.h>
ncl ude <sys/spa_inpl . h>
ncl ude <sys/netasl ab_i npl. h>
ncl ude <sys/dsl _prop. h>
ncl ude <sys/dsl _dataset. h>
ncl ude <sys/dsl _destroy. h>
ncl ude <sys/dsl _scan. h>
ncl ude <sys/zi o_checksum h>
ncl ude <sys/refcount. h>
ncl ude <sys/ zfeature. h>
ncl ude <sys/dsl _userhol d. h>
ncl ude <stdio. h>

ncl ude <stdio_ext.h>

ncl ude <stdlib. h>

ncl ude <uni std. h>

ncl ude <signal . h>

ncl ude <umem h>
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119 #include <dl fcn. h>

120 #i ncl ude <ctype. h>

121 #include <nath. h>

122 #include <sys/fs/zfs.h>
123 #include <libnvpair.h>

125 static int ztest_fd_data = -1;
126 static int ztest_fd_rand = -1;

128 typedef struct ztest_shared_hdr {

129 ui nt 64_t zh_hdr _si ze;
130 ui nt 64_t zh_opt s_si ze;
131 ui nt64_t zh_si ze;

132 ui nt 64_t zh_st at s_si ze;
133 ui nt 64_t zh_stats_count;
134 ui nt 64_t zh_ds_si ze;

135 ui nt 64_t zh_ds_count;

136 } ztest_shared_hdr_t;
__unchanged_porti on_om tted_

765 static void
766 ztest_Kkill (ztest_shared_t *zs)

767 {
768 zs->zs_al loc = netasl ab_cl ass_get _al | oc(spa_normal _cl ass(ztest_spa));
769 zs->zs_space = netasl ab_cl ass_get _space(spa_normal _cl ass(ztest_spa));
771 /*
772 * Before we kill off ztest, make sure that the config is updated.
773 * See comment above spa_config_sync()
774 */
775 mut ex_ent er (&spa_nanespace_| ock) ;
776 spa_config_sync(ztest_spa, B _FALSE, B FALSE);
777 mut ex_exi t (&spa_nanmespace_| ock) ;
779 zf s_dbgnmsg_pri nt (FTAQ ;
780 (void) kill(getpid(), Sl &l LL);
781 }
__unchanged_portion_omtted_
2727 | *

2728 * Verify that we can attach and detach devices.
2729 */
2730 /* ARGSUSED */

2731 void

2732 {zt est _vdev_attach_detach(ztest _ds_t *zd, uint64_t id)
2733

2734 ztest_shared_t *zs = ztest_shared,

2735 spa_t *spa = ztest_spa;

2736 spa_aux_vdev_t *sav = &spa->spa_spares;
2737 vdev_t *rvd = spa->spa_root_vdev;

2738 vdev_t *ol dvd, *newd, *pvd;

2739 nvlist_t *root;

2740 uint64_t |eaves;

2741 uint64_t |eaf, top;

2742 uint64_t ashift = ztest get_ashi ft();

2743 ui nt64_t ol dgui d pgui d

2744 uint64_t ol dsize, newsi ze

2734 size_t ol dsize, newsize;

2745 char "ol dpat h[ I\/AXPATHLEN] newpat h[ MAXPATHLEN] ;
2746 int replacing;

2747 int oldvd_has_siblings = B_FALSE;

2748 int newd_is_spare = B_FALSE;

2749 int oldvd_is_|og;

2750 int error, expected_error;

2752 VERI FY(nut ex_| ock( &zt est _vdev_l ock) == 0);
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2753
2755

2757
2758
2759
2760

2762
2763
2764
2765

2767
2768
2769
2770

2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785

2787
2788
2789
2790
2791
2792
2793
2794
2795

2797
2798
2799
2800
2801
2802

2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815

2817
2818

| eaves = MAX(zs->zs_mirrors, 1) * ztest_opts.zo_raidz;
spa_config_enter(spa, SCL_VDEV, FTAG RW READER);

/*

* Decide whether to do an attach or a replace.
*/

replacing = ztest_randon(2);

/*
* Pick a random top-I|evel vdev.
*
/
top = ztest_randomvdev_top(spa, B_TRUE);

/*
* Pick a randomleaf withinit.
*

| eaf = ztest_randon(l eaves);

/*
* Locate this vdev.
*/

ol dvd = rvd->vdev_child[top];
if (zs->zs_mrrors >= 1)
ASSERT( ol dvd->vdev_ops == &dev_mirror_ops);
ASSERT(OI dvd- >vdev_chi | dren >= zs->zs_m rrors)
ol dvd = ol dvd->vdev_child[l eaf / ztest_opts.zo_raidz];

}

if (ztest_opts.zo_raidz > 1) {
ASSERT( ol dvd- >vdev_ops == &dev_rai dz_ops);
ASSERT( ol dvd- >vdev_children == ztest_opts.zo_rai dz);
ol dvd = ol dvd->vdev_chil d[| eaf % ztest_opts.zo_rai dz]

}

/*

* If we’re already doing an attach or replace, oldvd may be a
* mirror vdev -- in which case, pick a random chi [ d.

*/

whi | e (ol dvd->vdev_children != 0)
ol dvd_has_si bl ings = B_TRUE;
ASSERT( ol dvd- >vdev_chiTdren >= 2);
ol dvd = ol dvd->vdev_chi | d[ zt est _r andon{ ol dvd- >vdev_children)];

}

ol dgui d = ol dvd->vdev_gui d;

ol dsi ze = vdev_get _m n_asi ze(ol dvd);

ol dvd_is_l og = ol dvd->vdev_t op- svdev_i sl 0g;
(voi d) strcpy(ol dpath, ol dvd->vdev_path);
pvd = ol dvd- >vdev_parent

pgui d = pvd->vdev_gui d;

*

* |f oldvd has siblings, then half of the time, detach it.
*
/

if (oldvd_has_siblings & ztest_random(2) == 0) {
spa_ conflg exi t(spa, SCL_VDEV, FTAG)
error = spa_vdev_detach(spa, ol dguid, pguid, B_FALSE);
if (error 1= 0 & error != ENODEV &% error |= EBUSY &
error != ENOTSUP)
fatal (0, "detach (%) returned %", oldpath, error);
VERI FY( nut ex_unl ock( &t est _vdev_| ock) == 0);
return;

}

/*
* For the new vdev, choose with equal probability between the two
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2819
2820
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2846
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2860
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2867
2868
2869
2870

2872
2874
2875
2876
2877
2878
2880
2882

2884

* standard paths (ending in either "a or 'b’) or a random hot spare.
*/

if (sav->sav_count != 0 && ztest_randon(3) == 0)
newd = sav->sav_vdevs|[ztest_randon(sav->sav_count)];
newd_i s_spare = B_TRUE;
(voi d) strcpy(newpath, newd->vdev_path);
} else {
(void) snprintf(newath, sizeof (newpath), ztest_dev_tenplate,
ztest _opts.zo_dir, ztest_opts.zo_pool,
top * leaves + |eaf);
if (ztest_random(2) == 0)
newpat h[ strl en(newpath) - 1] =
newd = vdev_| ookup_by_pat h(rvd, newpath);

TR -

}
if (newd) {
newsi ze = vdev_get _mi n_asi ze( newd);
} else {
/*
* Make newsize a little bigger or smaller than ol dsize.
* If it’s snaller, the attach should fail.
* If it's larger, and we’'re doing a repl ace,
* we shoul d get dynamic LUN growth when we're done.
*
/
newsi ze = 10 * oldsize / (9 + ztest_randon(3));
}
/*
* |f pvd is not a mirror or root, the attach should fail wi th ENOTSUP,
* unless it's a replace; in that case any non-replacing parent is OK
*
* If newd is already part of the pool, it should fail w th EBUSY.
*
* If newd is too small, it should fail wth EOVERFLOW
*
/
if (pvd->vdev_ops != &dev_mirror_ops &&
pvd- >vdev_ops != &vdev_r oot _ops && (!'replacing ||
pvd- >vdev_ops == &dev_repl aci ng_ops ||

pvd- >vdev_ops == &vdev_spare_ops))
expected_error = ENOTSUP;
else if (newd_is _spare && (! repl acing || oldvd_is_log))
expect ed_error = ENOTSUP;

else if (newd == ol dvd)
expected_error = replacing ? 0 : EBUSY;
else if (vdev_l ookup_by_ path(rvd newpath) != NULL)
expect ed_error = EBUSY;
else if (newsize < ol dsize)
expected_error = EOVERFLOW
else if (ashift > ol dvd->vdev_top->vdev_ashift)
expected_error = E
el se

expected_error = 0;

spa_config_exit(spa, SCL_VDEV, FTAG;
*

* Build the nvlist describing newpath.
*/

root = nake_vdev_root (newpath, NULL, NULL, newd == NULL ? newsize : O,
ashift, 0, 0, 0, 1);

error = spa_vdev_attach(spa, oldguid, root, replacing);
nvlist_free(root);

| *
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2885
2886
2887
2888
2889
2890
2891

2893
2894
2895
2896
2897

2899
2900
2901
2902
2903
2904
2893
2894
2905

2907
2908 }

*

*

with ENODEV, or fail with EOVERFLOW

*/

if (expected_error == ENOTSUP &&

(error == 0 || error == ENODEV || error == EOVERFLOW)
expected_error = error;

/*

If our parent was the replacing vdev, but the replace conpleted,
* then instead of failing with ENOTSUP we may either succeed,
fail

* |f soneone grew the LUN, the replacenent may be too small.

*/
if (error == EOVERFLOW || error == EBUSY)
expected_error = error;

/* XXX wor karound 6690467 */
if (error != expected_error && expected_error != EBUSY) {
fatal (0, "attach (% %lu, % %lu, %) "
"returned %l, expected %",
ol dpat h, ol dsi ze, newpath,
newsi ze, replacing, error, expected_error);
ol dpath, (longlong_t)oldsize, newpath,

(1 ongl ong_t ) newsi ze, replacing, error, expected_error);

}
VERI FY( mut ex_unl ock( &t est _vdev_| ock) == 0);

__unchanged_portion_onitted_

4737 | *

4738 * Inject randomfaults into the on-di sk data.

4739 */

4740 /* ARGSUSED */

4741 void

4742 ztest_fault_inject(ztest_ds_t *zd, uint64_t id)

4743 {
4744
4745
4746
4747
4748
4749
4750
4751
4752
4753
4754
4755
4756
4757
4758
4759
4760

4762
4763
4764
4765
4766

4768

4770
4771
4772
4773
4774

ztest _shared_t *zs = ztest_shared;
spa_t *spa = ztest_spa;

int ;

uint64_t offset;

uint64_t |eaves;

uint64_t bad = 0x1990cOf f eedecade;
uint64_t top, |eaf;

char pat hO[ MAXPATHLEN] ;

char pat hrand[ MAXPATHLEN ;

size_t fsize;

int bshift = SPA MAXBLOCKSHI FT + 2
int iters = 1000;

int maxfaults;

int mrror_save;

vdev_t *vd0 = NULL;

uint64_t guid0 = O;

bool ean_t islog = B_FALSE;

/* don't scrog all

VERI FY( nut ex_| ock( &zt est_vdev_|l ock) == 0);

maxfaul ts = MAXFAULTS();

| eaves = MAX(zs->zs_mirrors, 1) * ztest_opts.zo_raidz;
mrror_save = zs->zS_mrrors;

VERI FY(nut ex_unl ock( &t est _vdev_| ock) == 0);

ASSERT(| eaves >= 1);

/*

* Grab the name |ock as reader. There are sone operations
* which don’t like to have their vdevs changed while

* they are in progress (i.e. spa_change_guid). Those

* operations wi |l have grabbed the name lock as witer.

| abel s */
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4775
4776

4778
4779
4780
4781

4783
4784
4785
4786
4787
4788

4790
4791
4792
4793
4794
4795
4796
4797
4798
4799
4800
4801

4803
4804
4805

4807
4808
4809
4810
4811
4812
4813
4814
4804
4815
4816
4817
4818
4819
4820
4821
4822
4823
4824
4825

4827
4828
4829
4830
4831
4832
4833
4834
4835
4836
4837
4838
4839

*
/
(void) rw_rdl ock(&ztest_nane_| ock);

/*

* We need SCL_STATE here because we’'re going to | ook at vdO->vdev_tsd.
*

/

spa_config_enter(spa, SCL_STATE, FTAG RW READER);

if (ztest_random(2) == 0) {
/*
* Inject errors on a nornal data device or slog device.
*/

top = ztest_randomvdev_top(spa, B_TRUE);
| eaf = ztest_randon(l eaves) + zs->zs_splits;

/*
* Generate paths to the first leaf in this top-level vdev,

* and to the random | eaf we selected. W'Il 1nduce transient
* wite failures and randomonline/offline activity on leaf O,
* and we'll wite random garbage to the randomy chosen |eaf.
*
v

(void) snprintf(pathO, sizeof (pathO), ztest_dev_tenplate,
ztest_opts.zo_dir, ztest_opts.zo_pool,
top * leaves + zs->zs_splits);

(void) snprintf(pathrand, sizeof (pathrand), ztest_dev_tenplate,
ztest _opts.zo_dir, ztest_opts.zo_pool,
top * leaves + leaf);

vd0 = vdev_| ookup_by_pat h(spa- >spa_r oot _vdev, path0);
if (vdO !'= NULL && vdO->vdev_t op- >vdev_i sl og)
islog = B_TRUE;

If the top-level vdev needs to be resilvered
then we only allow faults on the device that is
resilvering.

* ok ok ok %

if (vdO !'= NULL && maxfaults !'= 1 &&
(!vdev_resilver_needed(vdO->vdev_t op, NULL, NULL) ||
vdO->vdev_resilver_txg != 0))
vdO- >vdev_resilvering)) {
/*

* Make vdO explicitly claimto be unreadable,

* or unwiteable, or reach behind its back

* and close the underlying fd. W can do this if

* maxfaults == 0 because we’ll fail and reexecute,
* and we can do it if maxfaults >= 2 because we'll
* have enough redundancy. |f maxfaults == 1, the

* conbination of this with injection of random data
*

corruption bel ow exceeds the pool’s fault tol erance.

*/
vdev_file_t *vf = vdO->vdev_tsd;

if (vf 1= NULL && ztest_randon(3) == 0) {
(void) close(vf->vf_vnode->v_fd);

vf->vf_vnode->v_fd = -1,
} else if (ztest_randon(2) == 0) {
vdO- >vdev_cant _read = B _TRUE;
} else {

vdO- >vdev_cant _wite = B _TRUE;
}
gui dO = vdO- >vdev_gui d;
}
} else {
/*

* Inject errors on an | 2cache devi ce.

new usr/src/cnd/ zt est/ ztest.c

4840
4841

4843
4844
4845
4846
4847
4848
4849
4850
4851

4853
4854
4855
4856

4858
4859

4861
4862
4863
4864
4865
4866
4867
4868

4870
4871
4872
4873
4874
4875
4876
4877
4878
4879

4881

4883
4884
4885
4886
4887
4888
4889
4890
4891
4892
4893
4894
4895
4896
4897
4898
4899

4901
4902

4904
4905

*/
spa_aux_vdev_t *sav = &spa->spa_| 2cache;

if (sav->sav_count == 0) {
spa_config_exit(spa, SCL_STATE, FTAG;
(void) rw_unl ock(&ztest_nane_| ock);
return;

}

vd0 = sav->sav_vdevs[ zt est _randon(sav->sav_count)];
gui d0 = vdO- >vdev_gui d;

(void) strcpy(pathO, vdO->vdev_path);

(void) strcpy(pathrand, vdO->vdev_path);

| eaf = 0;
| eaves = 1;
maxfaul ts = | NT_MAX; /* no limt on cache devices */

}

spa_config_exit(spa, SCL_STATE, FTAG;
(void) rw_unl ock(&ztest_nane_| ock);

/*
* |If we can tolerate two or nore faults, or we're dealing
* with a slog, randomy online/offline vdo.

*

if ((maxfaults >= 2 || islog) & guid0 != 0) {
if (ztest_randonm(10) < 6)
int flags = (ztest_randonm(2) == 0 ?

ZFS_OFFLI NE_TEMPCRARY : 0);

*

* W have to grab the zs_nane_lock as witer to
* prevent a race between offlining a slog and

* destroying a dataset. Offlining the slog will
*
*
*

grab a reference on the dataset which may cause

drmu_obj set _destroy() to fail with EBUSY thus
| eaving the dataset in an inconsistent state.
*/

if (islog)
(void) rw wlock(&ztest_name_| ock);

VERI FY(vdev_of fline(spa, guid0, flags) != EBUSY);

if (islog)
(void) rw_unl ock(&ztest_name_| ock);

} else {

/*
* |deally we would like to be able to randomy
* call vdev_[on]off]line without holding |ocks
* to force unpredictable failures but the side
* effects of vdev_[on|off]line prevent us from
* doing so. We grab the ztest_vdev_lock here to
* prevent a race between injection testing and
* aux_vdev renoval .

*/
VERI FY(nut ex_| ock( &zt est _vdev_l ock) == 0);
(voi d) vdev_online(spa, guidO, 0, NULL);
VERI FY( mut ex_unl ock( &t est _vdev_| ock) == 0);
}
}
if (maxfaults == 0)
return;
/*

* W have at |east single-fault tolerance, so inject data corruption.
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4906
4907

4909
4910

4912

4914
4915
4916
4917

4919
4920

4922
4923
4924
4925
4926
4927

4929
4930
4931

4933

4935
4936
4937
4938

4940
4941 }

*/
fd = open(pat hrand, O RDWR);
if (fd == -1) /* we hit a gap in the device nanespace */

return;
fsize = I seek(fd, 0, SEEK END);

while (--iters = 0)
of fset = ztest_randon(fsize / (leaves << bshift)) *
(leaves << bshift) + (leaf << bshift) +
(ztest_randonm(1ULL << (bshift - 1)) & -8ULL);

if (offset >= fsize)
conti nue;

VERI FY(mut ex_| ock( &zt est _vdev_| ock) == 0);

if (mrror_save != zs->zs_nirrors)
VERI FY( mut ex_unl ock( &zt est _vdev_l ock) == 0);
(void) close(fd);
return;

}
if (pwite(fd, &bvad, sizeof (bad), offset) != sizeof (bad))
fatal (1, "can’t inject bad word at Ox%Ix in %",
of fset, pathrand);
VERI FY( mut ex_unl ock( &zt est _vdev_| ock) == 0);

if (ztest_opts.zo_verbose >= 7)
(void) printf("injected bad word into %,"

of fset Ox% I x\n", pathrand, (u_longlong_t)offset);

}
(void) close(fd);

__unchanged_portion_onitted_

5537 /
5538
5539

*

* Kick off threads to run tests on all datasets in parallel.

*/

5540 static void
5541 ztest_run(ztest_shared_t *zs)

5542 {
5543
5544
5545
5546
5547

5549

5551
5552
5553
5554
5555

5557
5558
5559
5560
5561
5562
5563
5564

thread_t *tid;

spa_t *spa;

obj set _t *os;
thread_t resunme_tid;
int error;

ztest _exiting = B_FALSE;
*

* Initialize parent/child shared state.

*/
VERI FY(_nutex_i nit (&ztest_vdev_l ock, USYNC THREAD, NULL) == 0);
VERI FY(rw ock_i nit (&ztest_nanme_l ock, USYNC THREAD, NULL) == 0);

zs->zs_thread_start = gethrtine();
zs->zs_thread_stop =

zs->zs_thread_start + ztest_opts.zo_passtime * NANCSEC,
zs->zs_thread_stop = M N(zs->zs_t hread_stop, zs->zs_proc_stop);
zs->zs_thread kill = zs->zs_thread_stop;
if (ztest randon(lOO) < ztest_opts.zo_killrate) {

zs->zs_thread_kill -=
ztest _randon( zt est_opts.zo_passtine * NANOSEC);
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5565
5567

5569
5570

5572
5573
5574
5575
5576
5577
5578

5580
5581
5582
5583

5585

5587
5588
5589
5590
5591
5592
5593
5594
5595

5597
5598
5599
5600
5601

5603
5604
5605
5606
5607

5609
5610
5611
5612
5613
5614
5615
5616
5617
5618
5619
5620
5621
5622

5624
5625
5626
5627
5628
5629
5630

}
(void) _nutex_init(&zcl.zcl_callbacks_l ock, USYNC THREAD, NULL);

l'ist_create(&zcl.zcl_callbacks, sizeof (ztest_cb_data_t),
of fsetof (ztest _cb_data_t, zcd_node));

/'k
* Open our pool .
*/

kernel _init(FREAD | FWRI TE);

VERI FYO(spa_open(ztest_opts. zo_pool, &spa, FTAG);
spa- >spa_debug = B_TRUE;

ztest _spa = spa;

VERI FYO(dnu_obj set _own( zt est _opts. zo_pool ,

DMJ_OST_ANY, B_TRUE, FTAG &0s));
zs->zs_guid = dnu_obj set _fsid_gui d(os)
drmu_obj set _di sown(os, FTAQ;

spa->spa_dedup_ditto = 2 * Z|I O DEDUPDI TTO M N;

/*

* W don’t expect the pool to suspend unless maxfaults == 0,
* in which case ztest_fault_inject() tenporarily takes away
* the only valid replica.

*/

if (MAXFAULTS() == 0)

spa- >spa_fail rode = ZI O FAI LURE_MODE_WAI T;
el se

spa->spa_fail node = ZI O FAI LURE_MODE_PANI C,

/'k
* Create a thread to periodically resune suspended I/Q
*/
VERI FY(thr_create(0, 0, ztest_resune_thread, spa, THR_BOUND,
&resune_tid) == 0),

/*
* Create a deadman thread to abort() if we hang.
*

VERI FY(thr_create(0, 0, ztest_deadman_thread, zs, THR_BOUND,
NULL) == 0);

Verify that we can safely inquire about about any object,
whether it’'s allocated or not. To make it interesting,
we probe a 5-wi de wi ndow around each power of two.

This hits all edge cases, including zero and the max.

* ok ok ok ¥

*
/
for (int t =0; t < 64; t++) {
for (int d =-5; d <= 5; d++)
error = dmu_obj ect _i nf o( spa- >spa_net a_obj set,
(1ULL << t) + d, NULL);

ASSERT(error == 0 || error == ENCENT ||

error == EINVAL);

}

/*
* |f we got any ENCSPC errors on the previous run, destroy sonething.
*/
if (zs->zs_enospc_count != 0)
int d = ztest_randonm(ztest_opts.zo_datasets);
zt est dat aset _destroy(d);
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5631

5633
5634

5636
5637

5639
5640
5641
5642
5643
5644
5645
5646
5647
5648

5650
5651
5652
5653
5654
5655
5656
5657
5658

5660

5662
5663
5664

5666

5668
5669
5670
5671

5673
5674
5675
5676
5677
5678

5680

5682
5683
5684
5685
5686
5687
5688
5689

5691
5692
5693
5694
5695
5696

zs->zs_enospc_count = 0;

tid = umem zal | oc(ztest_opts.zo_threads * sizeof (thread_t),
UMEM_NOFAI L) ;

if (ztest_opts.zo_verbose >= 4)
(void) printf("starting main threads...\n");

*
* Kick off all the tests that run in parallel.
*/

for (int t =0; t < ztest_opts.zo_threads; t++) {
if (t < ztest_opts.zo_datasets &&
zt est _dat aset _open(t) != 0)
return;
VERI FY(thr_create(0, 0, ztest_thread, (void *)(uintptr_t)t,
THR_BOUND, &tid[t]) == 0);

}

/*

* Wait for all of the tests to conplete. W go in reverse order
* so we don’'t close datasets while threads are still using them
*/

for (int t = ztest_opts.zo_threads - 1; t >= 0; t--) {
VERI FY(thr_join(tid[t], NULL, NULL) == 0);
if (t < ztest_opts.zo_datasets)
zt est _dat aset _cl ose(t);

}
txg_wai t _synced(spa_get_dsl (spa), 0);

zs->zs_al loc = netasl ab_cl ass_get _al | oc(spa_normal _cl ass(spa));
zs->zs_space = netasl ab_cl ass_get _space(spa_normal _cl ass(spa));
zfs_dbgnmsg_print (FTAG ;

umem free(tid, ztest_opts.zo_threads * sizeof (thread_t));

/* Kill the resume thread */

ztest_exiting = B_TRUE;

VERI FY(thr _join(resume_tid, NULL, NULL) == 0);
zt est _resune(spa);

/*
* Right before closing the pool, kick off a bunch of async I/Q
* spa_close() should wait for it to conplete.
*
/

for (uint64_t object = 1, object < 50; object++)
dmu_pr ef et ch(spa- >spa_net a_obj set, object, 0, 1ULL << 20);

spa_cl ose(spa, FTAQ;

/*
* Verify that we can | oop over all pools.
*/

mut ex_ent er (&spa_nanespace_| ock) ;
for (spa = spa_next(NULL); spa != NULL; spa = spa_next(spa))
if (ztest_opts.zo_verbose > 3)
(void) printf("spa_next: found %\n", spa_nanme(spa));
mut ex_exi t (&spa_nanmespace_| ock) ;

/*
* Verify that we can export the pool and reinport it under a
* different nane.
*/
if (ztest_random(2) == 0) {
char name[ MAXNAMELEN] ;
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5697
5698
5699
5700
5701

5703
5705
5707
5709

5710
5711 }

(void) snprintf(name, MAXNAMELEN, "%s_inport",
ztest _opts. zo_pool);

zt est _spa_i nmport _export(ztest_opts.zo_pool, nane);

ztest _spa_i nport _export(name, ztest_opts.zo_pool);

}

kernel _fini();

i st _destroy(&zcl.zcl _call backs);

(void) _mutex_destroy(&zcl.zcl _callbacks_I ock);

(void) rw ock_destroy(&ztest_nanme_| ock);
(void) _mutex_destroy(&ztest_vdev_| ock);

__unchanged_portion_onitted_
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new usr/src/uts/ common/fs/zfs/dsl _scan.c
3956 ::vdev -r should work with pipelines
3957 ztest should update the cachefile before killing itself
3958 nultiple scans can lead to partial resilvering
3959 ddt entries are not always resilvered
3960 dsl _scan can skip over dedup-ed blocks if physical birth !'=logical birth
3961 freed gang bl ocks are not resilvered and can cause pool to suspend
3962 ztest should print out zfs debug buffer before exiting
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176 static void
177 dsl _scan_setup_sync(void *arg, dmu_tx_t *tx)

178 {

179 dsl _scan_t *scn = dmu_t x_pool (tx)->dp_scan;

180 pool _scan_func_t *funcp = arg;

181 dmu_obj ect _type_t ot = 0;

182 dsl _pool _t *dp = scn->scn_dp;

183 spa_t *spa = dp->dp_spa;

185 ASSERT(scn- >scn_phys. scn_state ! = DSS_SCANNI NG ;

186 ASSERT(*funcp > POOL_SCAN_NONE && *funcp < POOL_SCAN_FUNCS);

187 bzer o( &cn->scn_phys, sizeof (scn->scn_phys));

188 scn->scn_phys. scn_func = *funcp;

189 scn->scn_phys. scn_state = DSS_SCANNI NG

190 scn->scn_phys. scn_m n_txg = 0;

191 scn->scn_phys. scn_nmax_txg = tx->tx_t xg;

192 scn->scn_phys. scn_ddt _cl ass_ mex = DDT_CLASSES - 1; /* the entire DDT */
193 scn->scn_phys. scn_start_time = gethresti me_sec();

194 scn->scn_phys. scn_errors = 0;

195 scn->scn_phys. scn_t o_exam ne = spa->spa_root_vdev->vdev_stat.vs_all oc;
196 scn->scn_restart_txg = 0;

197 scn->scn_done_txg = O;

198 spa_scan_stat_init(spa);

200 if (DSL_SCAN IS SCRUB RESI LVER(scn))

201 scn->scn_phys. scn_ddt _cl ass_max = zfs_scrub_ddt_cl ass_max;
203 /* rewite all disk |abels */

204 vdev_config_dirty(spa->spa_root_vdev);

206 if (vdev_resilver_needed(spa->spa_root_vdev,

207 &scn->scn_phys. scn_m n_txg, &scn->scn_phys.scn_max_txg)) {
208 spa_event _notify(spa, NULL, ESC ZFS RESI LVER START);
209 } else {

210 ) spa_event _notify(spa, NULL, ESC _ZFS SCRUB_START);

211

213 spa->spa_scrub_started = B_TRUE;

214 /*

215 * |f this is an incremental scrub, limt the DDT scrub phase
216 * to just the auto-ditto class (for correctness); the rest
217 * of the scrub should go faster using top-down pruning.

218 */

219 if (scn->scn_phys.scn_min_txg > TXG_ I NI TI AL)

220 scn->scn_phys. scn_ddt _cl ass_nax = DDT_CLASS DI TTG,
222 1

224 /* back to the generic stuff */

226 if (dp->dp_bl kstats == NULL) {
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227
228
229
230

232
233

235
236

238

240
241
242
243 }

dp- >dp bl kstats =
kmem al | oc(si zeof (zfs_all_blkstats_t), KM SLEEP);

}
bzer o(dp->dp_bl kstats, sizeof (zfs_all_blkstats_t));

if (spa_ verS| on(spa) < SPA VERSI ON_DSL_SCRUB)
ot = DMJ_OT_ZAP_OTHER;

scn->scn_phys. scn queue obj = zap_create(dp->dp_neta_objset,
ot ? ot : DMJ OT_SCAN QUEUE, DMJ OT_NONE, 0, tx);

dsl _scan_sync_state(scn, tx);
spa_history_l og_internal (spa, "scan setup", tx,

"func=% m ntxg=%I|u maxtxg=%1u",
*funcp, scn->scn_phys.scn_m n_txg, scn->scn_phys. scn_max_t xg);
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715 /
716
717
718

*
* The argunents are in this order because ndb can only print the

* first 5; we want themto be useful.
*/

719 static void
720 dsl _scan_visitbp(bl kptr_t *bp, const zbookmark_t *zb,

721
722

724 {
725
726
727

729

731
732

734
735

737
738

740

742
743
744
745
746

748
749

751
752
753

755
756
757
758
759
760
761

dnode_phys_t *dnp, arc_buf_t *pbuf,
dsl _dataset _t *ds, dsl_scan_t *scn, dnu_objset_type_t ostype,
dmu_tx_t *tx)

dsl _pool _t *dp = scn->scn_dp;
arc_buf _t *buf = NULL;
bl kptr_t bp_toread = *bp;

/* ASSERT(pbuf == NULL || arc_rel eased(pbuf)); */

if (dsl_scan_check_pause(scn, zb))
return;

if (dsl_scan_check_resunme(scn, dnp, zb))
return;

if (bp->blk_birth == 0)
return;

scn->scn_vi sited_this_txg++;

dprintf_bp(bp,
"visiting ds=%p/ % |l u zb=%1x/% | x/ %1 x/%1x buf=% bp=%",
ds, ds ? ds->ds_object : O,
zb->zb_obj set, zb->zb_object, zb->zb_|evel,
pbuf, bp);

zb->zb_bl ki d,

if (bp->blk_birth <= scn->scn_phys. scn_cur_m n_t xg)
return;

if (dsl_scan_recurse(scn, ds, ostype, dnp, &bp_toread, zb, tx,
&uf) 1= 0)
return;

*

* |f dsl_scan_ddt() has aready visited this block, it will have
* already done any translations or scrubbing, so don’t call the
* cal | back again.

*

if (ddt_cl ass_contai ns(dp->dp_spa,
scn->scn_phys. scn_ddt _cl ass_max, bp)) {
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762 ASSERT( buf == NULL); 1388 dsl _scan_setup_sync(&f unc, tx);
763 return; 1389 }
764 }
1391 if (!dsl_scan_active(scn) ||
766 /* 1392 spa_sync_pass(dp->dp_spa) > 1)
767 * If this block is fromthe future (after cur_max_txg), then we 1393 return;
768 * are doing this on behalf of a deleted snapshot, and we will
769 * revisit the future block on the next pass of this dataset. 1395 scn->scn_vi si ted_thi s_txg = 0O;
770 * Don't scan it now unless we need to because sonething 1396 scn->scn_pausi ng = B_FALSE;
771 * under it was nodified. 1397 scn->scn_sync_start_time = gethrtime();
772 */ 1398 spa- >spa_scrub_active = B_TRUE;
773 i f (BP_PHYSI CAL_BI RTH(bp) <= scn->scn_phys. scn_cur _max_t xg) {
772 if (bp->blk_birth <= scn->scn_phys. scn_cur_nmax_t xg) { 1400 /*
774 scan_funcs[scn->scn_phys. scn_func] (dp, bp, zb); 1401 * First process the free list. |f we pause the free, don’t do
775 } 1402 * any scanning. This ensures that there is no free list when
776 if (buf) 1403 * we are scanning, so the scan code doesn’t have to worry about
777 (void) arc_buf_renove_ref(buf, &buf); 1404 * traversing it.
778 } 1405 */
__unchanged_portion_ontted_ 1406 f (spa_version(dp->dp_spa) >= SPA VERS|I ON_DEADLI STS) {
1407 scn->scn_i s_bptree = B_FALSE;
1203 /* ARGSUSED */ 1408 scn->scn_zi o_root = zi o_root (dp->dp_spa, NULL,
1204 void 1409 NULL ZI O _FLAG _MUSTSUCCEED) ;
1205 dsl _scan_ddt _entry(dsl _scan_t *scn, enum zi o_checksum checksum 1410 err = prbJ _iterate(&dlp->dp_free_bpobj,
1206 ddt _entry_t *dde, dnu_tx_t *tx) 1411 dsl _scan_free_bl ock_cb, scn, tx);
1207 { 1412 VERI FY3U(0, ==, zio_wait(scn- >scn_zi o_root));
1208 const ddt_key_t *ddk = &dde- >dde_key;
1209 ddt _phys_t *ddp = dde->dde_phys; 1414 if (err == 0 && spa_feature_is_active(spa,
1210 bl kptr_t bp; 1415 &spa_f eat ure_t abl e[ SPA_FEATURE_ASYNC DESTROY])) {
1211 zbookmark_t zb = { 0 }; 1416 ASSERT(scn >scn_async_ destroyl ng);
1417 scn->scn_is_bptree = BT
1213 if (scn->scn_phys.scn_state ! = DSS_SCANN NG 1418 scn->scn_zio_root = zio root(dp >dp_spa, NULL,
1214 return; 1419 NULL 71 'O_FLAG MJSTSUCCEED) ;
1420 err = bpt ree_iterate(dp->dp_net a_obj set,
1216 for (int p = 0; p < DDT_PHYS_TYPES; p++, ddp++) { 1421 dp- >dp_bptree_obj, B_TRUE, dsl_scan_free_bl ock_ch,
1217 if (ddp->ddp_phys_birth == 0 || 1422 scn, tx);
1218 ddp->ddp_phys_birth > scn->scn_phys. scn_max_t xg) 1423 VERI FYO( zi o_wai t (scn->scn_zio_root));
1217 ddp->ddp_phys_birth > scn->scn_phys. scn_cur _max_t xg)
1219 conti nue; 1425 if (err == 0) {
1220 ddt _bp_creat e(checksum ddk, ddp, &bp); 1426 zfeature_info_t *feat = &spa_feature_table
1427 [SPA FEATURE ASYNC > DESTROY] ;
1222 scn->scn_vi sited_t his_txg++; 1428 /* finished; deactivate async destroy feature */
1223 scan_funcs[scn->scn_phys. scn_func] (scn->scn_dp, &bp, &zb); 1429 spa_feature_decr(spa feat, tx);
1224 } 1430 ASSERT(! spa_feature_is_act i ve(spa, feat));
1225 } 1431 VERI FYO(zap_r enove(dp- >dp_net a_obj set,
__unchanged_portion_onitted_ 1432 DMJ_POOL_DI RECTORY_OBJECT,
1433 DMJ_POOL_BPTREE_OBJ, tx));
1368 void 1434 VERI FYO( bptree_free(dp- >dp met a_obj set,
1369 dsl _scan_sync(dsl _pool _t *dp, dnmu_tx_t *tx) 1435 dp->dp_bptree_obj, tx));
1370 { 1436 dp->dp_bptree_obj = 0;
1371 dsl _scan_t *scn = dp->dp_scan; 1437 scn->scn_async_ destroyl ng = B_FALSE;
1372 spa_t *spa = dp->dp_spa; 1438 }
1373 int err; 1439 1
1440 1f (scn->scn_visited_this_txg)
1375 /* 1441 zfs_dbgmeg("freed % u bl ocks |n % lunms from"
1376 * Check for scn_restart_txg before checking spa_|l oad_state, so 1442 "free_bpobj/bptree txg %I u"
1377 * that we can restart an old-style scan while the pool is being 1443 (longlong_t)scn->scn_visit ed_t hi s_txg,
1378 * inported (see dsl_scan_init). 1444 (longlong_t)
1379 */ 1445 NSEC2MSEC( get hrtime() - scn->scn_sync_start_tine),
1380 if (scn->scn_restart_txg != 0 && 1446 (longlong_t)tx->tx_txg);
1381 sch->scn_restart_txg <= tx- >tx _txg) { 1447 scn->scn_visited_this_txg = 0;
1382 pool _scan_func_t func = POOL_SCAN_SCRUB; 1448 /*
1383 dsl _scan_done(scn, B _FALSE, tx); 1449 * Re-sync the ddt so that we can further nodify
1384 if (vdev_resilver_needed(spa->spa_root_vdev, NULL, NULL)) 1450 * it when doing bprewite.
1385 func = POOL_SCAN_RESI LVER, 1451 */
1386 zfs_dbgmsg(" rest arting scan func=%i txg=%Iu" 1452 ddt _sync(spa, tx->tx_txg);
1387 func, tx->tx_txg); 1453 }
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1454
1455
1456

1458
1459

1461
1462
1463
1464
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1467
1468
1469

1471
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1485
1486
1487
1488
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1490
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1494
1495
1496
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1505
1506
1507
1508
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1509

1511
1512
1513
1514
1515
1516

if (err == ERESTART)

return;
}
if (scn->scn_phys.scn_state != DSS_SCANNI NG
return;
if (scn->scn_done_txg == tx->tx_txg) {
ASSERT( ! scn->scn_pausi ng) ;
/* finished with scan. */
zfs_dbgnmsg("txg %l u scan conplete", tx->tx_txg);
dsl _scan_done(scn, B_TRUE, tx);
ASSERT3U( spa- >spa_scrub_i nflight, ==, 0);
dsl _scan_sync_state(scn, tx);
return;
}

if (scn->scn_phys. scn_ddt _booknark. ddb_cl ass <=
scn->scn_phys. scn_ddt _cl ass_nmax) {
zfs_dbgnmsg("doi ng scan sync txg %I u;

"ddt brmr% lu/ %1 u/ %1 u/%I1x",
(longl ong_t)tx->tx_txg,
(1 ongl ong_t ) scn->scn_phys. scn_ddt _booknar k. ddb_cl ass,
(1 ongl ong_t) scn->scn_phys. scn_ddt _booknar k. ddb_t ype,
(1 ongl ong_t)scn->scn_phys. scn_ddt _bookmar k. ddb_checksum
(1 ongl ong_t)scn->scn_phys. scn_ddt _bookmar k. ddb_cur sor) ;

ASSERT( scn->scn_phys. scn_bookmar k. zb_obj set == 0);

ASSERT( scn- >scn_phys. scn_bookmar k. zb_obj ect == 0);

ASSERT( scn- >scn_phys. scn_bookmark. zb_| evel == 0);

ASSERT( scn- >scn_phys. scn_bookmar k. zb_bl ki d == 0);
} else {

zfs_dbgnmsg("doi ng scan sync txg %lu; bne%Ilu/ %1u/ %1u/ %1u",
(longlong_t)tx->tx_txg,
(1 ongl ong_t)scn->scn_phys. scn_booknar k. zb_obj set,
(1 ongl ong_t ) scn->scn_phys. scn_booknar k. zb_obj ect,
(1 ongl ong_t ) scn->scn_phys. scn_booknark. zb_I evel ,
(1 ongl ong_t)scn->scn_phys. scn_booknar k. zb_bl ki d) ;

}

scn->scn_zi o_root = zio_root (dp->dp_spa, NULL,
NULL, ZI O FLAG CANFAI L) ;

dsl _pool _config_enter(dp, FTAG;

dsl _scan_visit(scn, tx);

dsl _pool _config_exit(dp, FTAGQ;

(void) zio_wait(scn->scn_zio_root);

scn->scn_zi o_root = NULL;

zfs_dbgnmsg("visited % lu blocks in %I uns",
(1 onglong_t)scn->scn_visited_this_txg,
(1 ongl ong_t) NSEC2MSEC(get hrtine() - scn->scn_sync_start_tinme));

if (!scn->scn_pausing) {
scn->scn_done_txg = tx->tx_txg + 1;
zfs_dbgnmsg("txg %lu traversal conplete, waiting till txg %Iu",
tx->tXx_txg, scn->scn_done_txg);
/* finished wth scan. */
zfs_dbgnmsg("fini shed scan txg % Ilu", (longlong_t)tx->tx_txg);
) dsl _scan_done(scn, B TRUE, tx);

if (DSL_SCAN IS SCRUB RESI LVER(sch)) {
nmut ex_ent er (&spa- >spa_scrub_| ock);
whil e (spa->spa_scrub_inflight > 0) {
cv_wal t (&spa->spa_scrub_i o_cv,
&spa- >spa_scrub_I ock);
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1517 mut ex_exi t (&spa- >spa_scrub_| ock) ;
1518 }

1520 dsl _scan_sync_state(scn, tx);

1521 }

____unchanged_portion_onitted_
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3956 ::vdev -r should work with pipelines
3957 ztest should update the cachefile before killing itself
3958 nultiple scans can lead to partial resilvering
3959 ddt entries are not always resilvered
3960 dsl _scan can skip over dedup-ed blocks if physical birth !'=logical birth
3961 freed gang bl ocks are not resilvered and can cause pool to suspend
3962 ztest should print out zfs debug buffer before exiting
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4326
4327
4328

the mirror vdev (it actually reuses all the same ops) but has a few
extra rules: you can’'t attach to it after it’'s been created, and upon
conpl etion of resilvering, the first disk (the one being replaced)

4318 /*
4319 * Attach a device to a mirror. The argunments are the path to any device
4320 * in the nirror, and the nvroot for the new device. If the path specifies
4321 * a device that is not mirrored, we automatically insert the mrror vdev.
4322 *
4323 * |f 'replacing is specified, the new device is intended to replace the
4324 * existing device; |n this case the two devices are made into their own
4325 * mrror using t he "replacing’ vdev, which is functionally identical to
*
*
*
4329 * is autonatically detached.
4330 */
4331 int
4332 spa_vdev_attach(spa_t *spa, uint64_t guid, nvlist_t *nvroot, int replacing)
4333 {
4334 uint64_t txg, dtl_max_txg;
4335 vdev_t *rvd = spa->spa_root_vdev;
4336 vdev_t *ol dvd, *newd, *new ootvd, *pvd, *tvd;
4337 vdev_ops_t *pvops;
4338 char *ol dvdpat h, *newdpat h;
4339 int newd_isspare;
4340 int error;
4342 ASSERT(spa_writeabl e(spa));
4344 txg = spa_vdev_enter(spa);
4346 ol dvd = spa_l ookup_by_gui d(spa, guid, B_FALSE);
4348 if (oldvd == NULL)
4349 return (spa_vdev_exit(spa, NULL, txg, ENCDEV));
4351 if (!oldvd->vdev_ops->vdev_op_| eaf)
4352 return (spa_vdev_exit(spa, NULL, txg, ENOTSUP));
4354 pvd = ol dvd- >vdev_parent;
4356 if ((error = spa_config_parse(spa, &new ootvd, nvroot, NULL, O,
4357 VDEV_ALLOC_ATTACH)) != 0)
4358 return (spa_vdev_exit(spa, NULL, txg, EINVAL));
4360 if (newootvd->vdev_children != 1)
4361 return (spa_vdev_exit(spa, newootvd, txg, EINVAL));
4363 newd = new oot vd->vdev_chil d[0];
4365 if (!newd->vdev_ops->vdev_op_| eaf)
4366 return (spa_vdev_exit(spa, newootvd, txg, EINVAL));
4368 if ((error = vdev_create(newootvd, txg, replacing)) != 0)
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4369 return (spa_vdev_exit(spa, newootvd, txg, error));

4371 /*

4372 * Spares can’'t replace |ogs

4373 *

4374 if (ol dvd->vdev_top->vdev_i sl og && newd->vdev_i sspare)

4375 return (spa_vdev_exit(spa, newootvd, txg, ENOTSUP));

4377 if (!'replacing) {

4378 /*

4379 * For attach, the only allowable parent is a mrror or the root
4380 * vdev.

4381 */

4382 if (pvd->vdev_ops != &dev_nirror_ops &&

4383 pvd- >vdev_ops ! = &vdev_r oot _ops)

4384 return (spa_vdev_exit(spa, newootvd, txg, ENOTSUP));
4386 pvops = &vdev_mi rror_ops;

4387 } else {

4388 /*

4389 * Active hot spares can only be replaced by inactive hot

4390 * spares.

4391 */

4392 if (pvd->vdev_ops == &vdev_spare_ops &&

4393 ol dvd- >vdev_i sspare &&

4394 I spa_has_spare(spa, newd->vdev_guid))

4395 return (spa_vdev_exit(spa, newootvd, txg, ENOTSUP));
4397 /*

4398 * |f the source is a hot spare, and the parent isn't already a
4399 * spare, then we want to create a new hot spare. Oherw se, we
4400 * want to create a replacing vdev. The user is not allowed to
4401 * attach to a spared vdev child unless the 'isspare’ state is
4402 * the same (spare replaces spare, non-spare replaces

4403 * non-spare).

4404 *

4405 if (pvd->vdev_ops == &vdev_repl aci ng_ops &&

4406 spa_versi on(spa) < SPA_VERSI ON_MULTI _REPLACE)

4407 return (spa_vdev_exit(spa, newootvd, txg, ENOTSUP));
4408 } else if (pvd->vdev_ops == &dev_spare_ops &&

4409 newd- >vdev_i sspare ! = ol dvd- >vdev_i sspare) {

4410 return (spa_vdev_exit(spa, new ootvd, txg, ENOTSUP));
4411 }

4413 if (newd->vdev_isspare)

4414 pvops = &vdev_spare_ops;

4415 el se

4416 pvops = &vdev_repl aci ng_ops;

4417 1

4419 /*

4420 * Make sure the new device is big enough.

4421 *

4422 if (newd->vdev_asi ze < vdev_get_mi n_asi ze(ol dvd))

4423 return (spa_vdev_exit(spa, newootvd, txg, EOVERFLOW);

4425 I*

4426 * The new devi ce cannot have a higher alignnent requirenent

4427 * than the top-1evel vdev.

4428 */

4429 if (newd->vdev_ashift > ol dvd->vdev_t op->vdev_ashift)

4430 return (spa_vdev_exit(spa, newootvd, txg, EDOV);

4432 *

4433 * If this is an in-place replacenment, update ol dvd' s path and devid
4434 * to neke it distinguishable fromnewd, and unopenable from now on.
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4435
4436
4437
4438
4439
4440
4441
4442
4443
4444
4445
4446

4448
4449
4449

4451
4452
4453
4454
4455
4456

4458
4459
4460

4462
4463
4464
4465
4466
4467
4468

4470
4471
4472

4474

4476
4477
4478
4479
4480
4481

4483
4484

4486
4487
4488
4489

4491
4492
4493

4495
4496
4497
4498

*
/
if (strcnp(ol dvd->vdev_path, newd->vdev_path) == 0) {
spa_strfree(ol dvd->vdev_path);
ol dvd- >vdev_path = knmem al | oc(strl en(newd->vdev_path) + 5,
KM _SLEEP) ;
(void) sprintf(ol dvd->vdev_path, "%/ %",
newd- >vdev_path, "old");
if (oldvd->vdev_devid !'= NULL) {
spa_strfree(ol dvd->vdev_devid);
ol dvd- >vdev_devi d = NULL;

}

/* mark the device being resilvered */
newd- >vdev_resilver_txg = txg;
newd- >vdev_resilvering = B_TRUE;

/*

* If the parent is not a mirror, or if we're replacing, insert the new
* mrror/repl aci ng/ spare vdev above ol dvd.

*

if (pvd->vdev_ops != pvops)
pvd = vdev_add_parent (ol dvd, pvops);

ASSERT( pvd- >vdev_t op- >vdev_parent == rvd);
ASSERT( pvd- >vdev_ops == pvops);
ASSERT( ol dvd- >vdev_parent == pvd);

/*
* Extract the new device fromits root and add it to pvd.
*
/
vdev_renove_chi | d( new oot vd, newd);
newd- >vdev_i d = pvd->vdev_chil dren;
newd- >vdev_crtxg = ol dvd- >vdev_crtxg;
vdev_add_chi | d(pvd, newd);

tvd = newd->vdev_t op;
ASSERT( pvd- >vdev_top == tvd);
ASSERT(t vd- >vdev_parent == rvd);

vdev_config_dirty(tvd);

/*

* Set newd’'s DIL to [TXG IN TIAL, dtl_max_txg) so that we account
* for any dnmu_sync-ed blocks. It wll propagate upward when

* spa_vdev_exit() calls vdev_dtl _reassess().

*/

dtl _max_txg = txg + TXG_CONCURRENT_STATES;

vdev_dt!| _dirty(newd, DTL_M SSING TXG_ I N TIAL,
dtl _max_txg - TXG_IN TIAL);

if (newd->vdev_isspare) {

spa_spare_activat e( newd);

spa_event _notify(spa, newd, ESC ZFS VDEV_SPARE);
}

ol dvdpat h = spa_strdup(ol dvd->vdev_pat h);
newdpat h = spa_strdup(newd->vdev_path);
newd_i sspare = newd- >vdev_i sspare;

/*
* Mark newd’'s DTL dirty in this txg.
*
/
vdev_dirty(tvd, VDD DTL, newd, txgQ);
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4500
4501
4502
4503

4505
4506
4507
4508

4510
4511
4512
4513
4514

4516
4517

4519
4520

4522

4523 }

/*
* Restart the resilver
*/
dsl _resilver_restart(spa->spa_dsl _pool, dtl_nmax_txg);

/*

* Commit the config

*/

(void) spa_vdev_exit(spa, newootvd, dtl_max_txg, 0);

spa_history_log_internal (spa, "vdev attach", NULL,
"% vdev=%s % vdev=9%",
replacing & newd_i sspare ? "spare in" :
replacing ? "repl ace” "attach", newdpath,
replacing ? "for" : "to", oldvdpath);

spa_strfree(ol dvdpath);
spa_strfree(newdpath);

if (spa->spa_bootfs)
spa_event _notify(spa, newd, ESC ZFS BOOTFS_VDEV_ATTACH);

return (0);

unchanged_portion_onitted_

5291 /*

5292 * Find any device that’s done replacing, or a vdev marked 'unspare’ that's
5293 * currently spared, so we can detach it.

5294 */

5295 static vdev_t *
5296 spa_vdev_resilver_done_hunt (vdev_t *vd)

5297 {

5298

5300
5301
5302
5303
5304

5306
5307
5308
5309
5310
5311

5306
5307
5308
5309
5310
5311
5312
5313
5314
5315

5317
5318

5320
5321
5322
5323

vdev_t *newd, *ol dvd;

for (int ¢ = 0; ¢ < vd->vdev_children; c++) {
ol dvd = spa_vdev_resilver_done_hunt (vd->vdev_child[c]);
if (oldvd !'= NULL)
return (ol dvd);

if (vd->vdev_resilvering & vdev_dtl_enpty(vd, DTL_M SSING &&
vdev_dt| _enpty(vd, DTL_OUTAGE))
ASSERT( vd- >vdev_ops->vdev_op_| eaf ) ;
vd- >vdev_resilvering = B_FALSE;
vdev_config_dirty(vd->vdev_top);

Check for a conpleted replacenent. W always consider the first
vdev in the list to be the ol dest vdev, and the |ast one to be
the newest (see spa_vdev_attach() for how that works). In
the case where the newest vdev is faulted, we will not automatically
renmove it after a resilver conpletes. This is OKas it will require
* user intervention to determ ne which disk the admi n w shes to keep.
*

/
if (vd->vdev_ops == &dev_repl acing_ops) {
ASSERT(vd->vdev_children > 1);

S

newd = vd->vdev_chil d[vd->vdev_children - 1];
ol dvd = vd->vdev_child[0];

if (vdev_dtl_enpty(newd, DTL_M SSING &&
vdev_dt| _enpty(newd, DTL_OUTAGE) &&
Ivdev_dt | _required(ol dvd))
return (ol dvd);
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5324

5326
5327
5328
5329
5330
5331

5333
5334
5335
5336
5337
5338
5339
5340
5341

5343
5344
5345
5346
5347

5349
5350
5351
5352
5353
5354
5355
5356
5357

5359
5360
5361
5362
5363
5364
5365

5367
5368

5370
5371

}

/*
* Check fo

*

if (vd->vde
vde!
vde
if
} e

} e

if

| *
*
*
*
*
*
*
f

}

return (NUL
}

static void
spa_vdev_resilver_d

5372 {

5373
5374

5376

5378
5379
5380
5381
5382
5383
5384
5385
5386
5387
5388
5389

vdev_t *vd,
uint64_t gu

spa_config_

while ((vd
pvd
ppv
gui
pgu
PPY

r a conpleted resilver with the "unspare’ flag set.

v_ops == &vdev_spare_ops) {
v_t *first = vd->vdev_child[O];
v_t *last = vd->vdev_child[vd->vdev_children - 1];

(1 ast->vdev_unspare) {
oldvd = first;
newd = |ast;

Ise if (first->vdev_unspare) {
ol dvd = | ast;
newd = first;

Ise {
ol dvd = NULL;

(oldvd !'= NULL &&
vdev_dt| _enpty(newd, DTL_M SSING &&
vdev_dt| _enpty(newd, DTL_OUTAGE) &&
Ivdev_dt | _required(ol dvd))
return (ol dvd);

If there are nore than two spares attached to a disk,
and those spares are not required, then we want to
attenpt to free themup now so that they can be used
by other pools. Once we’'re back down to a single

di sk+spare, we stop renoving them

(vd->vdev_children > 2) {

newd = vd->vdev_child[1];

i f (newd->vdev_isspare && | ast->vdev_isspare &&
vdev_dt| _enpty(last, DTL_M SSING &&
vdev_dt| _enpty(last, DTL_OUTAGE) &&
I'vdev_dtl _requi red(newd))

return (newd);

L);

one(spa_t *spa)

*pvd, *ppvd;
id, sguid, pguid, ppguid;

enter(spa, SCL_ALL, FTAG RWWRI TER);

= spa_vdev_resilver_done_hunt (spa- >spa_root_vdev)) != NULL) {
= vd->vdev_parent;

d = pvd->vdev_parent;

d = vd->vdev_gui d;

id = pvd->vdev_gui d;

uid = ppvd->vdev_gui d;
id=o

If we have just finished replacing a hot spared device,

we need to detach the parent’s first child (the original

spare) as well.

then
hot
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5390
5391
5392
5393
5394
5395

5397
5398
5399
5400
5401
5402
5403

5405

5406 }
__unchanged_portion_onitted_

if (ppvd->vdev_ops == &dev_spare_ops && pvd->vdev_id == 0 &&

ppvd- >vdev_chil dren == 2) {

ASSERT( pvd- >vdev_ops == &vdev_repl aci ng_ops);

sgui d = ppvd->vdev_chi | d[ 1] - >vdev_gui d;

ASSERT(vd->vdev_resilver_txg == 0 || !vdev_dtl_required(vd));

spa_config_exit(spa, SCL_ALL, FTAG;
if (spa_vdev_detach(spa, guid, pguid, B_TRUE)
return;

if (sguid & spa_vdev_detach(spa, sguid, ppguid, B TRUE)

return;

1= 0)

spa_config_enter(spa, SCL_ALL, FTAG RWMWR TER);

}
spa_config_exit(spa, SCL_ALL, FTAG;

1= 0)
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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 opnment and Distribution License (the "License").

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

7 *

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

10 * See the License for the specific |anguage governing perm ssions

11 * and limtations under the License.

12 =

13 * \Wen distributing Covered Code, include this CDDL HEADER i n each

14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * If applicable, add the followi ng below this CDDL HEADER, wth the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy] [name of copyright owner]

18 =

19 * CDDL HEADER END

20 */

22 /*

23 * Copyright (c) 2005, 2010, Oracle and/or its affiliates. Al rights reserved.
24 * Copyright 2011 Nexenta Systenms, Inc. Al rights reserved.

25 * Copyright (c) 2013 by Del phix. Al rights reserved.

25 * Copyright (c) 2012 by Del phix. Al rights reserved.

26 */

28 #include <sys/spa. h>

29 #include <sys/fmfs/zfs.h>
30 #include <sys/spa_inpl.h>
31 #include <sys/nvpair.h>

32 #include <sys/uio.h>

33 #include <sys/fs/zfs.h>

34 #include <sys/vdev_inpl.h>
35 #include <sys/zfs_ioctl.h>
36 #include <sys/utsnane. h>
37 #include <sys/system nfo.h>
38 #include <sys/sunddi . h>

39 #include <sys/zfeature. h>
40 #ifdef _KERNEL

41 #incl ude <sys/kobj.h>

42 #include <sys/zone. h>

43 #endi f
45 [*
46 * Pool configuration repository.
47 *
48 * Pool configuration is stored as a packed nvlist on the filesystem By
49 * default, all pools are stored in /etc/zfs/zpool.cache and | oaded on boot
50 * (when the ZFS nodule is |oaded). Pools can also have the 'cachefile’
*
*

the control of external software.

property set that allows themto be stored in an alternate |ocation until
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53 *
54 * For each cache file, we have a single nvlist which holds all the
55 * configuration information. Wen the nodul e | oads, we read this infornation
56 * from/etc/zfs/zpool.cache and popul ate the SPA nanespace. This namespace is
57 * maintained independently in spa.c. \Wenever the nanespace is nodified, or
58 * the configuration of a pool is changed, we call spa_config_sync(), which
59 * wal ks through all the active pools and wites the configuration to disk.
60 */
62 static uint64_t spa_config_generation = 1;
64 | *
65 * This can be overridden in userland to preserve an al ternate nanespace for
66 * userland pools when doing testing.
67 */
68 const char *spa_config_path = ZPOOL_CACHE;
70 /*
71 * Called when the nodule is first loaded, this routine |oads the configuration
72 * file into the SPA nanespace. It does not actually open or load the pools; it
73 * only popul ates the nanespace.
74 */
75 void
;? spa_config_|l oad(voi d)
78 voi d *buf = NULL;
79 nvlist_t *nvlist, *child;
80 nvpair_t *nvpair;
81 char *pat hnane;
82 struct _buf *file;
83 uint64_t fsize;
85 *
86 * Open the configuration file.
87 */
88 pat hname = knmem al | oc( MAXPATHLEN, KM SLEEP);
90 (void) snprintf(pathnane, MAXPATHLEN, "%%",
91 (rootdir !'= NULL) ? "./" : "", spa_config_path);
93 file = kobj _open_file(pathnane);
95 kmem f ree( pat hname, MAXPATHLEN) ;
97 if (file == (struct _buf *)-1)
98 return;
100 if (kobj_get_filesize(file, & size) 1= 0)
101 goto out;
103 buf = knem al | oc(fsize, KM SLEEP);
105 *
106 * Read the nvlist fromthe file.
107 */
108 if (kobj_read_file(file, buf, fsize, 0) < 0)
109 goto out;
111 I
112 * Unpack the nvlist.
113 */
114 if (nvlist_unpack(buf, fsize, &nvlist, KM SLEEP) != 0)
115 goto out;
117 I*
118 * |terate over all elenments in the nvlist, creating a new spa_t for
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119 * each one with the specified configuration.

120 */

121 mut ex_ent er (&spa_nanespace_| ock);

122 nvpair = NULL;

123 while ((nvpair = nvlist_next_nvpair(nvlist, nvpair)) != NULL) {
124 if (nvpair_type(nvpair) != DATA TYPE_NVLI ST)

125 conti nue;

127 VERI FY(nvpair_val ue_nvlist(nvpair, &hild) == 0);
129 if (spa_l ookup(nvpair_nanme(nvpair)) != NULL)

130 conti nue;

131 (voi d) spa_add(nvpair_name(nvpair), child, NULL);
132

133 mut ex_exi t (&spa_nanmespace_| ock);

135 nvlist_free(nvlist);

137 out:

138 if (buf !'= NULL)

139 kmem free(buf, fsize);

141 kobj _close_file(file);

142 }

__unchanged_portion_omtted_

199 /

200 Synchroni ze pool configuration to disk. This nust be called with the

201 nanespace | ock hel d. Synchronizing the pool cache is typically done after
202 the configuration has been synced to the M3S. This exposes a w ndow where

204
205

*

*

*

*
203 * the MOS config will have been updated but the cache file has not.

*

*

206 *

*

woul d be required.

201 nanmespace | ock hel d.

207 */

208 void

209 spa_config_sync(spa_t *target, bool ean_t renoving, bool ean_t postsysevent)
210 {

211 spa_config_dirent _t *dp, *tdp;

212 nvlist_t *nvl;

213 bool ean_t ccw failure;

214 int error;

216 ASSERT( MUTEX_HELD( & pa_nanespace_| ock));

218 if (rootdir == NULL || !(spa_node_global & FWRI TE))

219 return;

221 /*

222 * |terate over all cachefiles for the pool, past or present.
223 * cachefile is changed, the new one is pushed onto this |ist,
224 * us to update previous cachefiles that no |longer contain this pool.
225 */

226 ccw failure = B_FALSE;

227 for (dp = |ist_head(& arget->spa_config_ list); dp != NULL;

228 dp = list_next(& arget->spa_config_list, dp)) {

229 spa_t *spa = NULL,;

230 if (dp->scd_path == NULL)

231 cont i nue;

233 /*

234 * |terate over all pools, adding any nmatching pools to’
235 */

236 nvl = NULL;

237 while ((spa = spa_next(spa)) != NULL) {

the systemwere to crash at that instant then the cached config nay not
contain the correct information to open the pool and an explicity inport
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238 /*

239 * Skip over our own pool if we' re about to renove
240 * ourselves fromthe spa nanespace or any pool that
241 * is readonly. Since we cannot guarantee that a
242 * readonly pool would successfully inport upon reboot,
243 * we don’t allowthemto be witten to the cache file.
244 */

245 if ((spa == target && renoving) ||

246 I'spa_writeabl e(spa))

247 conti nue;

249 nut ex_ent er (&spa- >spa_pr ops_| ock) ;

250 tdp = list_head(&spa->spa_config_list);

251 if (spa->spa_config == NULL ||

252 tdp->scd_path == NULL ||

253 strcnp(tdp->scd_path, dp->scd_path) != 0) {
254 mut ex_exi t (&spa->spa_props_| ock);

255 conti nue;

256 }

258 if (nvl == NULL)

259 VERI FY(nvli st aI I oc(&nvl, NV_UN QUE_NAME,
260 KM SLEEP) == 0);

262 VERI FY(nvlist_add_nvli st(nvl spa- >spa_nane,

263 spa- >spa_config) == 0

264 mut ex_exi t (&spa- >spa_| props I ock);

265 }

267 error = spa_config_wite(dp, nvl);

268 if (error 1= 0)

269 ccw_failure = B_TRUE;

270 nvlist_free(nvl);

271 }

273 if (ccw failure) {

274 /*

275 * Keep trying so that configuration data is

276 *witten if/when any tenporary filesystem

277 * resource issues are resol ved.

278 *

279 if (target->spa_ccw fail_time == 0) {

280 zfs_ereport_post (FM_EREPORT_ZFS_CONFI G_CACHE_WRI TE,
281 target, NULL, NULL, 0, 0);

282

283 target->spa_ccw fail _tinme = gethrtime();

284 spa_async_request (target, SPA ASYNC CONFl G_UPDATE) ;

285 } else {

286 /*

287 * Do not rate limt future attenpts to update

288 * the config cache.

289 */

290 target->spa_ccw fail _tinme = 0;

291 }

293 /*

294 * Renpve any config entries older than the current one.

295 */

296 dp = list_head(&target->spa_config_list);

297 while ((tdp = list_next(& arget->spa_config_list, dp)) != NULL) {
298 list_renove(& arget->spa_config_list, tdp),

299 if (tdp->scd_path !'= NULL)

300 spa_strfree(tdp->scd_path);

301 kmem free(tdp, sizeof (spa_confi g_dl rent_t));

302
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304 spa_config_generation++;

306 if (postsysevent)

307 spa_event_notify(target, NULL, ESC _ZFS_CONFI G_SYNC);
308 }

____unchanged_portion_onitted_
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__unchanged_portion_onitted_

76 * Every pool will have one dsl_scan_t and this structure will contain

77 * in-nenory information about the scan and a pointer to the on-disk

78 * representation (i.e. dsl_scan_phys_t). Mst of the state of the scan

79 * is contained on-disk to allow the scan to resume in the event of a reboot
80 * or panic. This structure maintains information about the behavior of a

81 * running scan, sone caching information, and how it should traverse the pool .
82 *

83 * The following nenbers of this structure direct the behavior of the scan:
84 *

85 * scn_pausing - a scan that cannot be conpleted in a single txg or
86 * has exceeded its allotted time will need to pause.

87 * When this flag is set the scanner will stop traversing
88 * the pool and wite out the current state to disk.

89 *

90 * scn_restart_txg - directs the scanner to either restart or start a

91 * a scan at the specified txg val ue.

92 *

93 * scn_done_txg - when a scan conpletes its traversal it will set

94 * the conpletion txg to the next txg. This is necessary
95 * to ensure that any bl ocks that were freed during

96 * the scan but have not yet been processed (i.e deferred
97 * frees) are accounted for.

98 *

99 * This structure also maintains information about deferred frees which are
100 * a special kind of traversal. Deferred free can exist in either a bptree or
101 * a bpobj structure. The scn_is_bptree flag will indicate the type of

102 * deferred free that is in progress. If the deferred free is part of an

103 * asynchronous destroy then the scn_async_destroying flag will be set.

104 */

105 typedef struct dsl_scan {

106 struct dsl_pool *scn_dp;

108 bool ean_t scn_pausi ng;

109 uint64_t scn_restart_txg;

110 ui nt64_t scn_done_t xg;

111 uint64_t scn_sync_start_tinme;

112 zio_t *scn_zio_root;

114 /* for freeing blocks */

115 bool ean_t scn_is_bptree;

116 bool ean_t scn_async_destroyi ng;

118 /* for debugging / information */

119 uint64_t scn_visited_this_txg;

121 dsl _scan_phys_t scn_phys;

122 } dsl _scan_t;
__unchanged_portion_onitted_
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1/*
* CDDL HEADER START

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

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

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

CDDL HEADER END
/

NRERRRERRRER R
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21/
22 Copyright (c) 2005, 2010, Oracle and/or its affiliates. Al rights reserved.
23 Copyright (c) 2013 by Del phix. Al rights reserved.

23 * Copyright (c) 2012 by Del phix. Al rights reserved.
*/

26 #ifndef _SYS VDEV_ | MPL_H
27 #define _SYS_VDEV_ | MPL_H

29 #include <sys/avl.h>

30 #include <sys/dnu. h>

31 #include <sys/netasl ab. h>

32 #include <sys/nvpair. h>

33 #i nclude <sys/space_map. h>

34 #include <sys/vdev. h>

35 #include <sys/dkio. h>

36 #include <sys/uberbl ock_i npl. h>

38 #ifdef __cplusplus
39 extern "C' {

40 #endi f

42 /*

43 * Virtual device descriptors.

44 *

45 * Al storage pool operations go through the virtual device framework,
46 * which provides data replication and I/0O scheduling.

47 */

49 [*

50 * Forward declarations that |ots of things need.

51 */

52 typedef struct vdev_queue vdev_queue_t;

new

53
54

80

111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
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137
138
139
140
141
142
143

145
146
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typedef struct vdev_cache vdev_cache_t;
typedef struct vdev_cache_entry vdev_cache_entry_t;

/*
* Virtual device operations
*/
typedef int vdev_open_func_t (vdev_t *vd, uint64_t *size, uint64_t *max_size,
uint64_t *ashift);

typedef void vdev_cl ose_func_t (vdev_t *vd);

typedef uint64_t vdev_asize_func_t(vdev_t *vd, uint64_t psize);
typedef int vdev_io_start_func_t(zio_t *zio);

typedef void vdev_i o_done_func_t(zio_t *zio);

typedef void vdev_state_change_func_t(vdev_t *vd, int, int);
typedef void vdev_hol d_func_t (vdev_t *vd);

typedef void vdev_rel e_func_t(vdev_t *vd);

typedef struct vdev_ops {
vdev_open_func_t
vdev_cl ose_func_t
vdev_asi ze_func_t
vdev_io_start_func_t
vdev_i o_done_func_t
vdev_st at e_change_func_t
vdev_hol d_func_t *vdev_op_hol d;
vdev_rel e_func_t *vdev_op_rel e;
char vdev_op_type[ 16] ;
bool ean_t vdev_op_| eaf;

*vdev_op_open;
*vdev_op_cl ose;
*vdev_op_asi ze;
*vdev_op_io_start;
*vdev_op_i o_done;
*vdev_op_st at e_change;

} vdev_ops_t;
__unchanged_portion_omtted_
/*
* Virtual device descriptor
*
/
struct vdev {
*
* Common to all vdev types.
*
/
ui nt64_t vdev_i d; /* child nunber in vdev parent */
ui nt 64_t vdev_gui d; /* unique ID for this vdev */
ui nt 64_t vdev_guid_sum /* self guid + all child guids */
ui nt 64_t vdev_orig_guid; /* orig. guid prior to renove */
ui nt 64_t vdev_asi ze; /* allocatable device capacity */
ui nt 64_t vdev_mi n_asi ze; /* mn acceptabl e asize */
ui nt 64_t vdev_nax_asi ze; /* max acceptabl e asize */
ui nt 64_t vdev_ashift; /* bl ock alignment shift */
ui nt64_t vdev_st at €; /* see VDEV_STATE_ * #defines */
ui nt 64_t vdev_prevstate; /* used when reopening a vdev */
vdev_ops_t *vdev_ops; /* vdev operations */
spa_t *vdev_spa; /* spa for this vdev */
voi d *vdev_tsd; /* type-specific data */
vnode_t *vdev_nanme_vp; /* vnode for pathnanme */
vnode_t *vdev_devid_vp; /* vnode for devid */
vdev_t *vdev_t op; /* top-level vdev */
vdev_t *vdev_parent; /* parent vdev */
vdev_t **ydev_chil d; /* array of children */
ui nt 64_t vdev_children; /* nunber of children */
space_map_t vdev_dtI [DTL_TYPES]; /* in-core dirty time logs */
vdev_stat _t vdev_stat; /* virtual device statistics */
bool ean_t vdev_expandi ng; /* expand the vdev? */
bool ean_t vdev_reopening; /* reopen in progress? */
int vdev_open_error; /* error on |last open */
kt hread_t *vdev_open_thread; /* thread opening children */
ui nt 64_t vdev_crtxg; /* txg when top-level was added */
/*

* Top-level vdev state.
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211

*/

ui nt 64_t vdev_ns_array;
ui nt 64_t vdev_ns_shift;
ui nt 64_t vdev_ms_count ;

met asl ab_group_t *vdev_ny;

met asl ab_t **ydev_ns;
txg_list_t vdev_ns_list;
txg_list_t vdev_dt! _li st

t xg_node_t vdev_t xg_node;
bool ean_t vdev_r enpve_want
bool ean_t vdev_probe_want e
ui nt 64_t vdev_r enovi ng;
list_node_t vdev_config_dirt
|ist_node_t vdev_state_dirty
ui nt64_t vdev_defl ate_rat
ui nt 64_t vdev_i sl og;
uint64_t vdev_i shol e;

/*

* Leaf vdev state.
*/

ui nt 64_t vdev_psi ze;
space_map_obj _t vdev_dtl _sno;

txg_node_t vdev_dt| node

ui nt 64_t vdev_whol edi sk
ui nt 64_t vdev_of fline;

ui nt 64_t vdev_f aul ted;

ui nt 64_t vdev_degr aded;

ui nt 64_t vdev_r enpved;

ui nt 64_t vdev_resilver_tx
ui nt 64_t vdev_resilvering
ui nt 64_t vdev_nparity;
char *vdev_pat h;

char *vdev_devi d

char *vdev_physpat h;
char *vdev_fru;

ui nt 64_t vdev_not _present;
uint64_t vdev_unspare;
hrtime_t vdev_| ast _try;
bool ean_t vdev_now it ecach
bool ean_t vdev_checkrenove;
bool ean_t vdev_forcefaul t;
bool ean_t vdev_splitting;
bool ean_t vdev_del ayed_cl o
ui nt 8_t vdev_t npof fli ne;
uint8_t vdev_det ached;

ui nt8_t vdev_cant _r ead;
uint8_t vdev_cant _write;
ui nt 64_t vdev_i sspare;

ui nt64_t vdev_i sl 2cache;

vdev_queue_t vdev_queue;
vdev_cache_t vdev_cache;
spa_aux_vdev_t *vdev_aux;

zio_t *vdev_probe_zi o;
vdev_aux_t vdev_| abel _aux;

/
For DTrace to work in userlan
remain at the end of the stru
CTF definition for 'struct vd
I arger in userland, the offse
* incorrect.

* ok ok ok ¥

*/

kmut ex_t vdev_dt| _| ock;

kmut ex_t vdev_st at _| ock;
kmut ex_t vdev_probe_| Iock

3
/* netaslab array object */
/* metaslab size shift */
/* nunber of metaslabs */
/* metaslab group */
/* netaslab array */
[* per-txg dirty netaslab lists */
/* per-txg dirty DIL lists */
/* per-txg dirty vdev |inkage */
ed; /* async renove wanted? */
d; /* async probe wanted? */
/* device is being renoved? */
y_node; /* config dirty list */
_node; /* state dirty |ist */
io; /* deflation ratio (x512) */
/* is an intent |og device */
/* is a hole in the namespace  */
/* physical device capacity */
/* dirty tine | og space map obj */
/* per-txg dirty DTL |inkage */
[* true if this is a whole disk */
/* persistent offline state */
/* persistent faulted state */
/* persistent degraded state */
/* persistent renpved state */

g; /* persistent resilvering state */

; |* persistent resilvering state */

/* nunber of parity devices for raidz */

/* vdev path (if any) */

/* vdev devid (if any) */

/* vdev device path (if any) */

/* physical FRU | ocation *
/* not present during inport */

I+ unspare when resilvering done */

/* last reopen tine */

e; /* true If flushwitecache failed */
/* tenporary online test *

/* force online fault */
/* split or repair in progress */
se; /* del ayed device cl ose? */

/* device taken offline terrporanly” */
/* devi ce detached? */
/* vdev is failing all reads */
/* vdev is failing all wites */
*

/* was a hot spare

/* was a | 2cache device */
/* 110 deadl i ne schedul e queue */
/* physical block cache *
/* for |2cache vdevs */
/* root of current probe */
/* on-di sk aux state */

d (libzpool) context, these fields nust
cture. Dlrace will use the kernel's
ev’', and since the size of a knutex_t is
ts for the rest of the fields would be

/* vdev_dtl _{map, resilver} */
/* vdev_st at */
/* protects vdev_probe_zio */
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212 };
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1/*
* CDDL HEADER START

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

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

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

CDDL HEADER END
/

NRERRRERRRER R
COONOUITAWNROW©O~NOUTDWN
LR I R I I S I I R )

21/
22 Copyright (c) 2005, 2010, Oracle and/or its affiliates. Al rights reserved.
23 Copyright (c) 2013 by Del phix. Al rights reserved.

23 * Copyright (c) 2012 by Del phix. Al rights reserved.
*/

26 #ifndef _SYS ZFS_DEBUG H
27 #define _SYS_ZFS_DEBUG H

29 #ifdef __cplusplus
30 extern "C'
31 #endif

33 #ifndef TRUE
34 #define TRUE 1
35 #endi f

37 #ifndef FALSE
38 #define FALSE O
39 #endif

41 /*

42 * ZFS debuggi ng
*
/

45 #if defined(DEBUG) || !defined(_KERNEL)
46 #defi ne ZFS_DEBUG
47 #endi f

49 extern int zfs_flags;

51 #define ZFS_DEBUG DPRI NTF (1<<0)
52 #define ZFS DEBUG DBUF_VERI FY  (1<<1)
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53 #define ZFS_DEBUG DNODE_VERI FY (1<<2)

54 #define ZFS_DEBUG_ SNAPNAMVES (1<<3)
55 #define ZFS_DEBUG MODI FY (1<<4)
56 #define ZFS_DEBUG SPA (1<<5)
57 #define ZFS_DEBUG ZI O FREE (1<<6)

59 #ifdef ZFS_DEBUG
60 extern void __dprintf(const char *file, const char *func,
DR

61 int line, const char *ft,

62 #define dprintf(.

63 if (zfs_ fl ags & ZFS_DEBUG DPRI NTF) \

64 _dprintf(__FILE_, _ func__, __LINE_, _ VA ARGS_ )
65 tel se

66 #define dprintf(...) ((v0|d)0)
67 #endif /* ZFS_DEB

69 extern void zfs_panic_recover(const char *fnt, ...);

71 typedef struct zfs_dbgnmsg {

72 l'ist_node_t zdm node;

73 time_t zdm ti mestanp;

74 char zdm nsg[1]; /* variable length allocation */

75 } zfs_dbgnsg_t;

77 extern void zfs_dbgnsg_init(void);

78 extern void zfs_dbgnsg_fini(void);

79 extern void zfs_dbgnsg(const char *fnt, ..

80 extern void zfs_dbgnsg_print(const char *tag)

82 #ifndef _KERNEL

83 extern int dprintf_find_string(const char *string);
84 #endi f

86 #ifdef __cplusplus
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336 /*

cal birth
3961 freed gang bl ocks are not resilvered and can cause pool to suspend

337 * Allocate a new vdev. The "alloctype’ is used to control whether we are

338 * creating a new vdev or |oading an existing one - the behavior is slightly
339 * different for each case.

340 */

341 int

342 vdev_al l oc(spa_t *spa, vdev_t **vdp, nvlist_t *nv, vdev_t *parent, uint_t id,
343 int alloctype)

344 {

345 vdev_ops_t *ops;

346 char *type;

347 uint64_t guid = 0, islog, nparity;

348 vdev_t *vd;

350 ASSERT(spa_confi g_hel d(spa, SCL_ALL, RWWRI TER) == SCL_ALL);

352 if (nvlist_lookup_string(nv, ZPOOL_CONFI G TYPE, &type) != 0)

353 return (SET_ERROR(EINVAL));

355 if ((ops = vdev getops(type)) == NULL)

356 return (SET_ERROR(EI NVAL));

358 /*

359 * If this is a load, get the vdev guid fromthe nvlist.

360 * Otherw se, vdev_alloc_common() wll generate one for us.

361 *

362 if (alloctype == VDEV_ALLOC LQOAD) {

363 uint64_t |abel _id;

365 if (nvlist_lookup_uint64(nv, ZPOOL_CONFI G ID, & abel_id) ||
366 label _id !'=1d)

367 return (SET_ERROR(EI NVAL));

369 if (nvlist_lookup_uint64(nv, ZPOOL_CONFI G GUID, &guid) != 0)
370 return (SET_ERROR(EI NVAL));

371 } else if (alloctype == VDEV_ALLOC_SPARE)

372 if (nvlist_lookup_uint64(nv, ZPOOL_CONFIG GUI D, &guid) != 0)
373 return ( SET_ERROR( E NVAL) ) ;

374 } else if (alloctype == VDEV_ALL@_LZCACHE)

375 if (nvlist_lookup_uint64(nv, ZPOOL_CONFI G GUID, &guid) != 0)
376 return (SET ERROR( EI NVAL) ) ;

377 } else if (alloctype == VDEV_ALLOC ROOTP(D_)

378 if (nvlist_lookup_uint64(nv, ZPOOL_CONFI G GUID, &guid) != 0)
379 return ( SET_ERROR( El NVAL) ) ;

380 }

382 /*

383 * The first allocated vdev nmust be of type 'root’

384

385 |f (ops !'= &dev_root_ops && spa->spa_root_vdev == NULL)

386 return (SET_ERROR(EINVAL));
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g = 0;

id) nvlist_lookup_uint64(nv, ZPOOL_CONFIG IS LOG &islog);
(islog & spa_version(spa) < SPA_VERSI ON_SLOGS)

return (SET_ERROR(ENOTSUP));

if (ops == &dev_hol e_ops && spa_version(spa) < SPA_VERSI ON_HOLES)
return (SET_ERROR(ENOTSUP));

/*

* Set the nparity property for RAID Z vdevs.
*
/

nparity = -1ULL;
if (ops == &dev_raidz_ops) {
if (nvlist_|lookup_uint64(nv, ZPOOL_CONFI G NPARITY,
&nparity) ==
if (nparity == 0 || nparity > VDEV_RAI DZ_MAXPARI TY)
return (SET_ERROR(EI NVAL));

/*
* Previous versions could only support 1 or 2 parity
* devi ce.
*

if (nparity > 1 &&
spa_version(spa) < SPA_VERSI ON_RAI DZ2)
return ( SET_ERROR(ENOTSUP) ) ;
if (nparity > 2 &&
spa_version(spa) < SPA VERS|I ON_RAI DZ3)
return ( SET_ERROR(ENOTSUP)) ;

* We require the parity to be specified for SPAs that
* support nultiple parity |evels.

|f (spa_version(spa) >= SPA_VERSI ON_RAI DZ2)
return (SET_ERROR(EINVAL));

/z O herwi se, we default to 1 parity device for RAID Z.
np{alrity =
} else {
nparity = 0;
}ASSERT(nparity = -1ULL);

vd = vdev_all oc_common(spa, id, guid, ops);

vd- >vdev_i sl og = islog;
vd->vdev_nparity = nparity;

if (nvlist_lookup_string(nv, ZPOOL_CONFI G PATH, &vd->vdev_path) == 0)
vd- >vdev_pat h = spa_strdup(vd->vdev_path);

if (nvlist_|lookup_stri ng(nv ZPOOL_CONFI G DEVI D, &vd->vdev_devid) == 0)
vd->vdev_devi d = spa_strdup(vd->vdev_devid);

if (nvlist_lookup_string(nv, ZPOOL_CONFI G PHYS_PATH,

&vd- >vdev_physpath) == 0)

vd- >vdev_physpat h = spa_strdup(vd->vdev_physpath);

if (nvlist_lookup_string(nv, ZPOOL_CONFIG FRU, &vd->vdev fru) == 0)
vd->vdev_fru = spa_strdup(vd->vdev_fru);

/*
* Set the whol e_di sk property. |If it’s not specified, |eave the value
* as -1.
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*
/
if (nvlist_lookup_uint64(nv, ZPOOL_CONFI G WHOLE_DI SK,
&vd- >vdev_whol edi sk) !'= 0)
vd- >vdev_whol edi sk = - 1ULL;

/*

* Look for the "not present’ flag. This will only be set if the device
* was not present at the tinme of inport.

*

(void) nvlist_l ookup_uint64(nv, ZPOOL_CONFI G_NOT_PRESENT,
&vd->vdev_not _present);

*

* Cet the alignnent requiremnent.
*/
(void) nvlist_|ookup_uint64(nv, ZPOOL_CONFI G ASH FT, &vd->vdev_ashift);

/*
* Retrieve the vdev creation tine.
*
/
(void) nvlist_|ookup_uint64(nv, ZPOOL_CONFI G _CREATE_TXG
&vd->vdev_crtxg);

/*
*/If we're a top-level vdev, try to load the allocation paraneters.
*
if (parent && !parent->vdev_parent &&
(al l octype == VDEV_ALLOC_LOAD || alloctype == VDEV_ALLOC SPLIT)) {
(void) nvlist_Tookup_uint64(nv, ZPOOL_ CCNFI G_METASLAB_ARRAY,
&vd->vdev_ms_array);
(void) nvlist_lookup_uint64(nv, ZPOO._CONFI G METASLAB_SHI FT,
&vd->vdev_ns _shift);
(void) nvlist_| ookup_ui nt 64(nv, ZPOOL_CONFI G_ASI ZE,
&vd- >vdev_asi ze);
(void) nvlist_| ookup_ui nt 64(nv, ZPOOL_CONFI G_REMVI NG,
&vd->vdev_renovi ng) ;

}

if (parent && !parent->vdev_parent && alloctype != VDEV_ALLOC ATTACH) {
ASSERT(al | oct ype == VDEV_ALLOC LQAD | |
al | octype == VDEV_ALLOC _ADD | |
al l octype == VDEV_ALLOC SPLIT ||
al | octype == VDEV_ALLOC_ROOTPOQL) ;
vd->vdev_ng = netasl ab_group_create(islog ?
spa_l og_cl ass(spa) : spa_nornual _class(spa), vd);

}

/*
*/If we're a leaf vdev, try to load the DTL object and other state.
*
if (vd->vdev ops—>vdev op_| eaf &&
(all octype == VDEV_ALLOC LQOAD || alloctype == VDEV_ALLOC L2CACHE | |
al | octype == VDEV ALLOC ROOTPOOL)) {
if (alloctype == VDEV_ALLOC LOAD)
(void) nvlist_| ookup_uint64(nv, ZPOOL_CONFI G DTL,
&vd- >vdev_dt| _snpo. sno_obj ect)
(void) nvlist_l ookup_ui nt64(nv, ZPOO__CO\JFI G_UNSPARE,
&vd- >vdev_unspare);

}

if (alloctype == VDEV_ALLOC ROOTPOCL) ({
uint64_t spare = 0;

if (nvlist_|lookup_uint64(nv, ZPOOL_CONFI G | S_SPARE,
&spare) == 0 && spare)
spa_spar e_add(vd);

new usr/src/uts/comon/fs/zfs/vdev.c

519

521
522

524
525
524
525

527
528
529
530
531
532
533
534
535
536
537
538
539

541
542

544
545
546
547
548
549
550
551
552

554
555
556
557

559

561
562 }

}

(void) nvlist_|ookup_uint64(nv, ZPOOL_CONFI G _OFFLI NE,
&vd->vdev_of fline);

(void) nvlist_| ookup_ui nt64(nv, ZPOOL_CONFI G _RESI LVER TXG,
&vd->vdev_resilver_txg);

(void) nvlist_Iookup_uint64(nv, ZPOOL_CONFI G _RESI LVERI NG
&vd->vdev_resilvering);

/*
* When inporting a pool, we want to ignore the persistent fault
* state, as the diagnosis made on another system may not be
* valid in the current context. Local vdevs wll
* remain in the faulted state.
*
/
if (spa_l oad_state(spa) == SPA_LOAD_OPEN) {
(void) nvlist_| ookup ui nt 64(nv, ZPOOL_CONFI G_FAULTED,
&vd->vdev_faul ted);
(void) nvlist_| ookup_w nt 64(nv, ZPOOL_CONFI G_DEGRADED,
&vd- >vdev_degr aded) ;
(void) nvlist_lookup_uint64(nv, ZPOOL_CONFI G_REMOVED,
&vd- >vdev_r enoved) ;

if (vd->vdev_faulted || vd->vdev_degraded) {
char *aux;

vd->vdev_| abel _aux =
VDEV_AUX_ERR_ EXCEEDED
if (nvlist_|lookup_string(nv,
ZPOOL_CONFI G AUX_STATE, &aux) == 0 &&
strcnp(aux, "external") == 0)
vd- >vdev_| abel _aux = VDEV_AUX_EXTERNAL;

}

/*
* Add ourselves to the parent’s I|ist of children.
*

vdev_add_chi | d(parent, vd);
*vdp =

return (0);

__unchanged_portion_onitted_

1665 /
1666
1667

*

* Returns the lowest txg in the DTL range.
*/

1668 static uint64_t
1669 vdev_dtl _m n(vdev_t *vd)

1670 {
1671

1673
1674
1675

1677
1678
1679 }

1681 /
1682

space_seg_t *ss;

ASSERT( MUTEX_HELD( &d- >vdev_dt| | ock));
ASSERT3U( vd- >vdev_dt | [ DTL_M SSI NG . sm space, !=, 0);
ASSERTO( vd- >vdev_chi | dren);

ss = avl _first(&vd->vdev_dt|[DIL_M SSING .smroot);
return (ss->ss_start - 1);

*

* Returns the highest txg in the DTL.
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1683 */

1684 static uint64_t

1685 vdev_dtl _max(vdev_t *vd)

1686 {

1687 space_seg_t *ss;

1689 ASSERT( MUTEX_HELD( & d- >vdev_dt| _| ock));

1690 ASSERT3U( vd- >vdev_dt | [ DTL_M SSI NG . sm space, !=, 0);

1691 ASSERTO( vd- >vdev_chi | dren);

1693 ss = avl _l ast (&d->vdev_dt|[DTL_M SSI NG .sm root);

1694 return (ss->ss_end);

1695 }

1697 /*

1698 Determine if a resilvering vdev should renove any DTL entries from
1699 * its range. |If the vdev was resilvering for the entire duration of the
1700 * scan then it should excise that range fromits DILs. Qtherwi se, this
1701 * vdev is considered partially resilvered and should | eave its DTL

1702 * entries intact. The comment in vdev_dtl _reassess() describes how we
1703 * excise the DILs.

1704 */

1705 static bool ean_t

1706 vdev_dt| _shoul d_exci se(vdev_t *vd)

1707 {

1708 spa_t *spa = vd->vdev_spa;

1709 dsl _scan_t *scn = spa->spa_dsl| _pool - >dp_scan;

1711 ASSERTO( scn- >scn_phys. scn_errors);

1712 ASSERTO( vd- >vdev_chi | dren);

1714 if (vd->vdev_resilver_txg = |1

1715 vd->vdev_dt| [ DTL_M SSI NG] sm space == 0)

1716 return (B_TRUE);

1718 I*

1719 * When a resilver is initiated the scan will assign the scn_nmax_txg
1720 * value to the highest txg value that exists in all DTLs. If this
1721 * device's max DTL is not part of this scan (i.e. it is not in
1722 * the range (scn_min_txg, scn_nmax_txg] then it is not eligible
1723 * for excision.

1724 */

1725 if (vdev_dtl_max(vd) <= scn->scn_phys. scn_nax_t xg)

1726 ASSERT3U( scn->scn_phys. scn_m n_txg, <=, vdev_dtl_mn(vd));
1727 ASSERT3U( scn- >scn_phys. scn_m n_txg, <, vd->vdev_resilver_txg);
1728 ASSERT3U( vd- >vdev_resil ver_txg, <= scn->scn_phys.scn_max_txg);
1729 return (B_TRUE);

1730 1

1731 return (B_FALSE);

1732 }

1734 | *

1735 */Reassess DTLs after a config change or scrub conpletion.

1736 *

1737 void

1738 vdev_dtl _reassess(vdev_t *vd, uint64_t txg, uint64_t scrub_txg, int scrub_done)
1739 {

1740 spa_t *spa = vd->vdev_spa;

1741 avl _tree_t reftree;

1742 int mnref;

1744 ASSERT(spa_confi g_hel d(spa, SCL_ALL, RWREADER) != 0)

1746 for (int ¢ = 0; ¢ < vd->vdev_children; c++)

1747 vdev_dt| _reassess(vd->vdev_child[c], txg,

1748 scrub_t xg, scrub_done);
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1780
1781
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1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
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if (vd == spa->spa_root_vdev || vd->vdev_ishole || vd->vdev_aux)
return;

if (vd->vdev_ops->vdev_op_| eaf)
dsl _scan_t *scn = spa->spa_dsl _pool - >dp_scan;

mut ex_ent er (&vd->vdev_dt| _| ock);

/
If we’ve conpleted a scan cleanly then determ ne

if this vdev should renove any DILs. W only want to
exci se regions on vdevs that were available during
the entire duration of this scan.

* ok kb F ok
-

if (scrub_txg !=0 &&
(spa->spa_scrub_started ||
(scn !'= NULL && scn->scn_phys.scn_errors == 0)) &&
vdev_dt| _shoul d_exci se(vd))
(scn/&& scn->scn_phys. scn_errors == 0))) {

W conpleted a scrub up to scrub_txg. If we
d it without rebooting, then the scrub dtl
ill be valid, so excise the old region and
old

tl

n the scrub dtl. GOherw se, |eave the

Sgs2

i
as-is if there was an error.

*
*
*
*
*
*
* There’s little trick here: to excise the beginning
* of the DIL_M SSING map, we put it into a reference
* tree and then add a segnent with refcnt -1 that
* covers the range [0, scrub_txg). This neans
* that each txg in that range has refcnt -1 or 0.
* W then add DTL_SCRUB with a refcnt of 2, so that
* entries in the range [0, scrub_txg) will have a
* positive refcnt -- either 1 or 2. W then convert
* the reference tree into the new DTL_M SSI NG map.
*
/

space_map_ref_create(&eftree);
space_map_ref _add_map(&reftree,
&vd->vdev_dt|I [DTL_M SSING, 1);
space_map_ref _add_seg(&eftree, 0, scrub_txg, -1);
space_map_ref _add_map(& eftree,
&vd->vdev_dt| [ DTL_SCRUB], 2);
space_map_ref _generate_nap(&reftree,
&vd->vdev_dt| [DTL_M SSING, 1);
space_nap_ref _destroy(&reft ree)

}
space_nap_vacat e( &d->vdev_dt| [ DTL_PARTI AL], NULL, NULL);
space_map_wal k( & d->vdev_dtl [ DTL_M SSI NG ,
space_map_add, &vd->vdev_dt|[DTL_| PARTI AL]);

if (scrub_done)

space_map_vacat e( &d- >vdev_dt| [ DTL_SCRUB], NULL, NULL);
space_nap_vacat e( &d- >vdev_dt| [ DTL_OUTAGE], NULL, NULL);
if (!vdev_readabl e(vd))

space_map_add( &d- >vdev_dt| [ DTL_OUTAGE], 0, -1ULL);
el se

space_map_wal k( &d->vdev_dt| [ DTL_M SSI NG ,

space_map_add, &vd->vdev_dt|[DTL_ OJTAGE])

/*
* |f the vdev was resilvering and no | onger has any
* DTLs then reset its resilvering flag.
*/
if (vd->vdev_resilver_txg != 0 &&
vd->vdev_dt| [DTL_M SSI NG . sm space == 0 &&
vd->vdev_dt| [ DTL_OUTAGE] . sm space == 0)
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1814 vd- >vdev_resilver_txg =

1816 mut ex_exi t (&d->vdev_dt | _| ock);

1818 if (txg !=0)

1819 vdev_dirty(vd->vdev_top, VDD DTL, vd, txgQ);

1820 return;

1821 }

1823 mut ex_ent er (& d- >vdev_dt| _I| ock);

1824 for (int t = 0; t < DIL_TYPES; t++) {

1825 /* account for child' s outage in parent’s missing map */

1826 int s = (t == DIL_M SSING ? LOJTAGE t;

1827 if (t == DTL_SCRUB)

1828 continue; /* | eaf vdevs only */
1829 if (t == DTL_PARTIAH

1830 mnref =1, /* i.e. non-zero */
1831 else if (vd->vdev_nparity != 0)

1832 mnref = vd->vdev_nparity + 1; /* RAID-Z */

1833 el se

1834 m nref = vd->vdev_children; /* any kind of mrror */
1835 space_nmap_ref _create(& eftree);

1836 for (int ¢ = 0; ¢ < vd->vdev_children; c++) {

1837 vdev_t *cvd = vd->vdev_child[c];

1838 nut ex_ent er (&cvd- >vdev_dt | _| ock);

1839 space_map_ref _add_map(& eftree, &cvd->vdev_dtl[s], 1);
1840 mut ex_exi t (&cvd- >vdev_dt | _| ock);

1841

1842 space_map_ref _generate_map(& eftree, &d->vdev_dtl[t], mnref);
1843 space_map_ref _destroy(&reftree);

1844 1

1845 mut ex_exi t (&d->vdev_dt| _I| ock);

1846 }

__unchanged_portion_omtted_

1978 /*

1979 * Determine if resilver is needed, and if so the txg range.
1980 */

1981 bool ean_t

1982 vdev_resilver_needed(vdev_t *vd, uint64_t *minp, uint64_t *nmaxp)

1983 {

1984 bool ean_t needed = B_FALSE;

1985 uint64_t thismn = U NT64_NAX;

1986 uint64_t thismax = 0;

1988 if (vd->vdev_children == 0) {

1989 mut ex_ent er (&vd- >vdev_dt | _I ock);

1990 if (vd->vdev_dt|[DTL_M SSING .sm space != 0 &&
1991 vdev_writeabl e(vd)) {

1905 space_seg_t *ss;

1993 thismin = vdev_dtl _m n(vd);

1994 thi smax = vdev_dt|_max(vd);

1907 ss = avl _first(&d->vdev_ dt | [DTL_M SSING . smroot);
1908 thismin = ss->ss_start - 1;

1909 ss = avl I ast (&d->vdev_dt| [ DTL_M SSI NG .sm root ) ;
1910 thi smax = ss->ss_end;

1995 needed = B_TRUE;

1996 }

1997 mut ex_exi t (&d->vdev_dt| _I| ock);

1998 } else {

1999 for (int ¢ = 0; c < vd->vdev_children; c++) {
2000 vdev_t *cvd = vd->vdev_child[c];

2001 uint64_t cmn, cmax;

2003 if (vdev_resilver_needed(cvd, &mn, &cnmax)) {

new usr/src/uts/comon/fs/zfs/vdev.c

2004 thismn
2005 t hi smax
2006 needed =
2007 }

2008 }

2009 }

2011 if (needed && mi

2012 *mnp =

2013 *maxp =

2014 1

2015 return (needed);

2016 }
__unchanged_portion_onitted_

M N(t hi smin,
MAX(t hi smax,
B_TRUE

cmn);
cmax) ;
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210 /*

211 * Generate the nvlist representing this vdev's config.

212 */

213 nvlist_t *

214 vdev_confi g_generate(spa_t *spa, vdev_t *vd, boolean_t getstats,

215 vdev_config_flag_t flags)

216 {

217 nvlist_t *nv = NULL;

219 nv = fnvlist_alloc();

219 VERI FY(nvlist_alloc(&v, NV_UNI QUE_NAME, KM SLEEP) == 0);

221 fnvlist_add_string(nv, ZPOOL_CONFI G TYPE, vd->vdev_ops->vdev_op_type);
221 VERI FY(nvl i st _add_string(nv, ZPOOL_CONFI G TYPE,

222 vd- >vdev ops Svdev_op_ type) == 0);

222 if (!(flags & (VDEV_CONFI G SPARE | VDEV_CONFI G L2CACHE)))

223 fnvlist_add_ui nt 64(nv, ZPOOL_CONFI G I D, vd->vdev_id);

224 fnvlist_add_uint 64( nv, ZPOOL_ CONFI G GUI D, vd->vdev_guid);

224 “VERI FY( nvl i st _add_ui nt 64(nv, ZPOOL_CONFI G ID, vd->vdev_id)
225 0);

226 VERI FY(nvl i st_add_ul nt 64(nv, ZPOOL_CONFI G GUI D, vd->vdev_guid) == 0);
226 if (vd->vdev_path !'= NULL)

227 fnvlist_add_string(nv, ZPOOL_CONFlI G PATH, vd->vdev_path);
229 VERI FY(nvlist_add_string(nv, ZPOOL_CONFI G PATH,

230 vd->vdev_pat h) == 0);

229 if (vd->vdev_devid != NULL)

230 fnvlist_add_string(nv, ZPOOL_CONFI G DEVI D, vd->vdev_devid);
233 VERI FY(nvl i st_add_string(nv, ZPOOL_CONFI G DEVI D,

234 vd- >vdev_devid) == 0);

232 if (vd->vdev_physpath !'= NULL)

233 fnvlist_add_string(nv, ZPOOL_CONFI G _PHYS_PATH,

234 vd->vdev_physpat h) ;

237 VERI FY(nvlist_add_stri ng( nv, ZPOOL_CONFI G_PHYS_PATH,

238 vd- >vdev_physpat h) == O)

236 if (vd->vdev_fru !'= NULL)

237 fnvlist_add_string(nv, ZPOO._CONFI G FRU, vd->vdev_fru);

241 VERI FY(nvlist_add_string(nv, ZPOOL_CONFI G FRU,

242 vd->vdev_fru) == 0);

239 if (vd->vdev_nparity != 0)

240 ASSERT( st rcnp(vd->vdev_ops->vdev_op_type,

241 VDEV_TYPE_RAI DZ) == 0);

243 /*

244 * Make sure soneone hasn’'t nmanaged to sneak a fancy new vdev
245 * into a crufty old storage pool .

246 */
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253
254
255
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258
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262
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271
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279
280
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280
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286
287
288
295
296

290
291
299

}

ASSERT(vd- >vdev_nparity == 1

(vd->vdev_nparity <= 2 &&
spa_versi on(spa) >= SPA_VERSI ON_RAI DZ2) ||
(vd->vdev_nparity <= 3 &&
spa_version(spa) >= SPA _VERSI ON_RAI DZ3));

| *

* Note that we'll add the nparity tag even on storage pools
* that only support a single parity device -- ol der software
* wWill just ignore it.

*/

fnvlist_add_uint64(nv, ZPOOL_CONFI G NPARI TY, vd->vdev_nparity);

VERI FY(nvl i st _add_ui nt 64(nv,
vd- >vdev_nparity) == 0),

if (vd->vdev_whol edisk !'= -1ULL

)
fnvlist_add_uint64(nv, ZPOOL_

vd->vdev_whol edi sk) ;
VERI FY(nvl i st _add_ui nt 64(nv,
vd- >vdev_whol edi sk) == 0

if (vd->vdev_not _present)

fnvl i st_add_ui nt 64(nv, ZPOOL_
VERI FY(nvl i st _add_ui nt 64(nv,

if (vd->vdev_isspare)

if ('(fI ags & (VDEV_CONFI G_SPARE |
== vd->vdev_top) {
fnvlist_add_ui nt64(nv, ZPOOL_

}

fnvlist_add_uint64(nv, ZPOOL_
VERI FY(nvl i st _add_ui nt 64(nv,

vd- >vdev_ns_arr ay) ;

fnvlist_add_uint64(nv, ZPOOL_

vd->vdev_ns shlft)

~ZPOOL_CONFI G_NPARI TY,

CONFI G VHOLE_DI SK,

ZPOOL_CONFI G WHOLE_DI SK,
DK

CONFI G_NOT_PRESENT, 1);
~ZPOOL_CONFT G NOT_PRESENT, 1)

CONFI G | S _SPARE, 1);
~ZPOOL_CONFI G| S_ SPARE 1)

VDEV_CONFI G L2CACHE)) &&

CONFI G_METASLAB_ARRAY,
CONFI G_METASLAB_SHI FT,

:O);

== 0);

fnvlist_add_uint64(nv, ’ ZPOOL_CONFI G_ASHI FT, vd->vdev_ashift);

fnvlist_add_ui nt64(nv, ZPOOL_
vd->vdev_asi ze) ;

CONFI G_AS| ZE,

fnvlist_add_uint64(nv, ZPOOL_CONFIG IS LOG vd->vdev_islog);

VERI FY(nvl i st _add_ui nt 64( nv,
vd->vdev_ns_array) == 0

VERI FY(nvli st _add_ui nt 64(nv,
vd->vdev_ns_shift) ==

VERI FY(nvl i st _add_ui nt 64(nv,
vd- >vdev_ashift) == 0);

VERI FY(nvl i st _add_ui nt 64(nv,
vd->vdev_asi ze) == 0);

VERI FY(nvl i st_add_ui nt 64( nv,
vd->vdev_isl og) == 0);

if (vd->vdev_renmovi ng)

fnvl T'st_add_ui nt 64(nv,

“ZPOOL_CONFI G_VETASLAB_ARRAY,
' ZPOOL_CONFI G_METASLAB_SHI FT,

' ZPOOL_CONFI G_ASHI FT,

ZPOOL_CONFI G_ASI ZE,
ZPOOL_CONFI G | S_LOG,

ZPOOL_CONFI G REMOVI NG,

vd->vdev_renovi ng)

VERI FY(nvl i st_add_ui nt 64( nv,

vd- >vdev_renpvi ng) == 0);

if (vd->vdev_dtl_sno.snpo_object != 0

fnvlist_add_uint64(nv, ZPOOL

CONFI G DL,

vd->vdev_dt| _sno. sno_obj ect) ;

VERI FY(nvl i st_add_ui nt 64(nv,

ZPOOL_CONFI G DTL,

vd->vdev_dt| _sno. SITD_ObJ ect) == 0);

if (vd->vdev_crtxg)
fnvlist_add_uint64(nv, ZPOOL_CONFlI G CREATE TXG vd->vdev_crtxg);

VERI FY(nvl i st _add_ui nt 64(nv,

~ZPOOL_CONFI G_CREATE_TXG,

ZPOOL_CONFI G_REMOVI NG,
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321
322
323
324
325
326
327
328

330
331
332

334
335
336
345
346
337

339
340

342

344
345

347
348
349

vd- >vdev_crtxg) == 0);

if (getstats) {

}

vdev_stat_t vs;
pool _scan_stat_t ps;

vdev_get _stats(vd, &vs);

fnvlist_add_uint64_array(nv, ZPOOL_CONFI G VDEV_STATS,
(uint64_t *)&vs, sizeof (vs) / sizeof (uint64_t));

VERI FY(nvlist_add_ui nt 64_array(nv, ZPOOL_CONFlI G VDEV STATS
(uint64_t *)&vs, sizeof (vs) / sizeof (uint64_t)) == O)

/* provide either current or previous scan information */
if (spa_scan_get_stats(spa, &ps) == 0) {
fnvlist_add_uint64_array(nv,
VERI FY(nvl i st _add_ui nt 64_array(nv,
ZPOOL_CONFI G_SCAN_STATS, (uint64_t *)&ps,
si zeof (pool _scan_stat_t) / sizeof (uint64_t));
S|zeof (pool _scan_stat _t) / sizeof (uint64_t))

if (!vd->vdev_ops- >vde?/dop leaf) {

} else {

nvlist_t **chi
int c, idx;

ASSERT( ! vd- >vdev_i shol e) ;

child = knmem al | oc(vd->vdev_children * sizeof (nvlist_t *),
KM _SLEEP);

for (c =0, idx = 0; ¢ < vd->vdev_children; c++) {
vdev_t *cvd = vd->vdev_child[c];

/
If we're generating an nvlist of renoving
vdevs then skip over any device which is
not being renoved.

* ok Ok Ok 3k

if ((flags & VDEV_CONFI G REMOVI NG &&
' cvd- >vdev_r enovi ng)
conti nue;

child[idx++] = vdev_config_generate(spa, cvd,
getstats, flags);

}
if (idx) {
fnvlist_add_nvlist_array(nv, ZPOOL_CONFI G_CHI LDREN,
child, idx);
VERI FY(nvl i st add_nvl i st _array(nv,
ZPOOL_CONFI G CHI LDREN, child, idx) == 0);
}

for (c = 0; c <idx; c++)
nvlist_free(child[c]);

kmem free(child, vd->vdev_children * sizeof (nvlist_t *));

const char *aux = NULL;

if (vd->vdev_offline && !vd->vdev_tnpoffline)

fnvl Tst_add_ui nt 64(nv, ZPOOL_CONFI G OFFLI NE, B_TRUE):

if (vd->vdev_resilver_txg !'= 0)
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350
351
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360
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362
352
353
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365
354
355
367
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357
370
371
358
359
373
374
360
361
376
377

363
364
365
366

368
369
370
371

373
374
390
391

376
377
378
394
395
379
380

382

383 }
__unchanged_portion_omtted_

fnvlist_add_ui nt64(nv, ZPOOL_CONFI G_RESI LVER _TXG,
vd->vdev_resilver_txg);
VERI FY(nvl i st _add_ui nt64(nv, ZPOOL_CONFI G_OFFLI NE,
B _TRUE) == 0);
if (vd->vdev_resilvering)
VERI FY(nvli st _add_ui nt 64(nv, ZPOOL_CONFI G_RESI LVERI NG
B TRUE) == 0);
if (vd->vdev_faulted)
fnvlist_add_uint64(nv, ZPOOL_CONFI G FAULTED, B_TRUE);
VERI FY(nvl i st _add_ui nt 64(nv,  ZPOOL_CONFI G_FAULTED,
B TRUE) == 0);
if (vd->vdev_degraded)
fnvlist_add_ui nt 64(nv, ZPOOL_CONFI G DEGRADED, B_TRUE);
VERI FY(nvl i st _add_ui nt 64(nv, ZPOOL_CONFI G_DEGRADED,
B TRUE) == 0);
if (vd->vdev_renpved)
fnvlist_add_uint64(nv, ZPOOL_CONFI G REMOVED, B_TRUE);
VERI FY(nvl i st _add_ui nt 64(nv, ZPOOL_CONFI G_REMOVED,
B TRUE) == 0);
if (vd->vdev_unspare)
fnvlist_add_uint64(nv, ZPOOL_CONFI G UNSPARE, B_TRUE);
VERI FY(nvl i st _add_ui nt 64(nv, ZPOOL_CONFI G_UNSPARE,
B TRUE) == 0);
if (vd->vdev_ishol e)
fnvlist_add_ui nt64(nv, ZPOOL_CONFI G | S HOLE,
VERI FY(nvl i st _add_ui nt 64(nv, ZPOOL_CONFI G |
B TRUE) == 0);

. B TRUE)
S_HOLE

switch (vd->vdev_stat.vs_aux) {
case VDEV_AUX_ERR_EXCEEDED:
aux = "err_exceeded";
break;

case VDEV_AUX_EXTERNAL:
aux = "external";
break;

}

if (aux !'= NULL)
fnvlist_add_string(nv, ZPOOL_CONFI G AUX_ STATE, aux);
VERI FY(nvl | st _add_string(nv, ZPOOL_CONFI G_AUX_STATE,
aux) == 0);

if (vd->vdev_splitting & vd->vdev_orig_guid != OLL) {
fnvlist_add_uint64(nv, ZPOOL_CONFI G ORI G_GU D,
vd->vdev_ori g_gui d)
VERI FY(nvl i st_add_ui nt 64( nv, ZPOOL_CONFI G ORI G _QUI D,
vd->vdev_orig_guid) == 0);

return (nv);
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1/*
* CDDL HEADER START

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

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

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

CDDL HEADER END

NRERRRERRRER R
COONOUITAWNROW©O~NOUTDWN

H ok kR kb Rk R ok R % b % b % ok k%
-~

N
[y
-

22 * Copyright (c) 2010, Oracle and/or its affiliates. Al rights reserved.
23 * Copyright (c) 2013 by Del phix. All rights reserved.
23 * Copyright (c) 2012 by Del phix. Al rights reserved.

*/

26 #include <sys/zfs_context.h>

28 list_t zfs_dbgnsgs;

29 int zfs_dbgnsg_si ze;

30 knmutex_t zfs_dbgnsgs_I ock;

31 int zfs_dbgnmsg_naxsize = 1<<20; /* 1MB */

33 void
34 zfs_dbgnsg_init(void)
35 {
36 l'ist_create(&fs_dbgnsgs, sizeof (zfs_dbgnsg_t),
37 of fset of (zfs_dbgnsg_t, zdm node));
38 mut ex_i ni t (&fs_dbgmsgs_| ock, NULL, MJTEX_DEFAULT, NULL);
39
__unchanged_portion_omtted_
98 void
99 zfs_dbgnsg_print(const char *tag)
100 {
101 zfs_dbgnmsg_t *zdm
103 (void) printf("ZFS_DBGVSE %):\n", tag);
104 mut ex_ent er (&fs_dbgnsgs_| ock) ;
105 for (zdm = Iist_head(&zfs_dbgnsgs); zdm
106 zdm = | i st_next (&fs_dbgnsgs, zdm))
107 (void) printf("%\n", zdm >zdm nsg);

108 mut ex_exi t (&fs_dbgnsgs_| ock) ;
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109 }
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logical birth

to suspend

1/*

2 * CDDL HEADER START

3 *

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

5 * Common Devel opnment and Distribution License (the "License").

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

7 *

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

10 * See the License for the specific |anguage governing perm ssions

11 * and limtations under the License.

12 =

13 * \Wen distributing Covered Code, include this CDDL HEADER i n each

14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * If applicable, add the followi ng below this CDDL HEADER, wth the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy] [name of copyright owner]

18 =

19 * CDDL HEADER END

20 */

22 /*

23 * Copyright (c) 2005, 2010, Oracle and/or its affiliates. Al rights reserved.
24 * Copyright (c) 2013 by Del phix. Al rights reserved.

24 * Copyright (c) 2012 by Del phix. Al rights reserved.

25 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.

26 * Copyright (c) 2012, Joyent, Inc. Al rights reserved.

27 */

29 /* Portions Copyright 2010 Robert M| kowski */

31 #if ndef
32 #define

_SYS FS ZFS H
_SYS_FS_ZFS H

34 #include <sys/tinme. h>

36 #ifdef _ cplusplus
37 extern "C' {

38 #endi f

40 /*

41 * Types and constants shared between userland and the kernel.
*/

44 |*
45 * Each dataset can be one of the followi ng types. These constants can be
46 * conbined into nasks that can be passed to various functions.

*/

48 typedef enum {

49 ZFS_TYPE_FI LESYSTEM = 0x1,
50 ZFS_TYPE_SNAPSHOT = 0x2,
51 ZFS_TYPE_VOLUVE = 0x4,
52 ZFS_TYPE_POOL = 0x8
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53 } zfs_type_t;
__unchanged_ portl on_om tted_

476 [ *
477 * The follow ng are configuration names used in the nvlist
478 * configuration.
479 */
480 #define ZPOOL_CONFI G_VERSI ON "version"
481 #define ZPOOL_CONFI G_POOL_NAME "nane"
482 #define ZPOOL_CONFI G_POOL_STATE "state"
483 #define ZPOOL_CONFI G_POOL_TXG "txg
484 #define ZPOOL_CONFI G_POOL_GUI D "pool _gui d"
485 #define ZPOOL_CONFI G_CREATE_TXG "create_txg"
486 #define ZPOOL_CONFI G TOP_GUI D "top_gui d"
487 #define ZPOOL_CONFI G VDEV_TREE "vdev_tree"
488 #define ZPOOL_CONFI G_TYPE "type"
489 #define ZPOOL_CONFI G_CHI LDREN "children"
490 #define ZPOOL_CONFI G | D tid"
491 #define ZPOOL_CONFI G GUI D "gui d"
492 #define ZPOOL_CONFI G_PATH "pat h"
493 #define ZPOOL_CONFI G_DEVI D "deV| d"
494 #define ZPOOL_CONFI G METASLAB_ARRAY "nmet asl ab_array"
495 #define ZPOOL_CONFI G_METASLAB_SHI FT "met asl ab_shi ft"
496 #define ZPOOL_CONFI G_ASHI FT "ashift"
497 #define ZPOOL_CONFI G_AS| ZE "asi ze"
498 #define ZPOOL_CONFI G_DTL " DrL"
499 #define ZPOOL_CONFI G_SCAN_STATS "scan_stats" 1*
500 #define ZPOOL_CONFI G_VDEV_STATS "vdev_stats"” /*
501 #define ZPOOL_CONFI G WHOLE DI SK "whol e_di sk"
502 #define ZPOOL_CONFI G_ERRCOUNT “error_count"
503 #define ZPOOL_CONFI G_NOT_PRESENT "not _present"
504 #define ZPOOL_CONFI G_SPARES "spares”
505 #define ZPOOL_CONFI G_| S_SPARE "is_spare"

506 #define ZPOOL_CONFI G_NPARI TY "nparity"

507 #define ZPOOL_CONFI G_HOSTI D "hosti d"

508 #defi ne ZPOOL_CONFI G_HOSTNAVE "host nane"

509 #define ZPOOL_CONFI G_LOADED TI ME "initial _load_tine"
510 #define ZPOOL_CONFI G_UNSPARE "unspare"

511 #define ZPOOL_CONFI G_PHYS PATH "phys_pat h"

512 #define ZPOOL_CONFI G I S _LOG "1s_l og"

513 #define ZPOOL_CONFI G_L2CACHE "| 2cache”

514 #define ZPOOL_CONFI G_HOLE_ARRAY "hol e_array"

515 #define ZPOOL_CONFI G_VDEV_CHI LDREN "vdev_chi |l dren"
516 #define ZPOOL_CONFI G| S HOLE "is_hol e"

517 #define ZPOOL_CONFI G_DDT_HI STOGRAM "ddt _hi st ogr ant'
518 #define ZPOOL_CONFI G_DDT_OBJ_STATS "ddt _obj ect _stats"
519 #define ZPOOL_CONFI G DDT_STATS "ddt_stats"

520 #define ZPOOL_CONFI G SPLI T "splitcfg"

521 #define ZPOOL_CONFI G ORI G GUI D "orig_guid"

522 #define ZPOOL_CONFI G_SPLI T_GUI D "split_guid"

523 #define ZPOOL_CONFI G SPLI T_LI ST "guid_list"

524 #define ZPOOL_CONFI G_REMOVI NG "renovi ng"

525 #define ZPOOL_CONFI G_RESI LVER TXG "resilver_txg"

525 #define ZPOOL_CONFI G_RESI LVERI NG "resil veri ng"

526 #define ZPOOL_CONFI G_COMVENT "coment "

527 #define ZPOOL_CONFI G_SUSPENDED suspended 1*
528 #define ZPOOL_CONFI G_TI MESTAMP "timest aer I*
529 #define ZPOOL_CONFI G_BOOTFS "boot f s" /*
530 #define ZPOOL_CONFI G_M SSI NG _DEVI CES "m ssing_vdevs" [*
531 #define ZPOOL_CONFI G_LOAD | NFO "l oad_i nf 0" 1*
532 #define ZPOOL_CONFI G_REW ND_| NFO "rew nd_i nfo" 1*
533 #define ZPOOL_CONFI G_UNSUP_FEAT "unsup_f eat" /*
534 #define ZPOOL_CONFI G_ENABLED_FEAT "enabl ed feat A
535 #define ZPOOL_CONFI G_CAN _RDONLY "can_rdonl y" I*
536 #define ZPOOL_CONFI G_FEATURES FOR READ "features_for_read"
537 #define ZPOOL_CONFI G_FEATURE_STATS "feature_stats" /*

describing a pool’s

not stored on disk
not stored on disk */

not
not
not
not

not
not
not
not

not

stored
stored
stored
stored
stored
stored
stored
stored
stored

stored

di sk
di sk
di sk
di sk
di sk
di sk
di sk
di sk
di sk

di sk

*/
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555
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559
560
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564
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570
571
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575
576
577

579
580
581
582
583

585
586
587
588
589
590
591
592
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594
595
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| *

* The persistent vdev state is stored as separate val ues rather than a single

* 'vdev_state’ entry. This is because a device can be in nultiple states,
*/as offline and degraded.
*

#def i ne ZPOOL_CONFI G_OFFLI NE "of fline"

#def i ne ZPOOL_CONFI G_FAULTED "faul ted"

#def i ne ZPOOL_CONFI G_DEGRADED "degraded"

#def i ne ZPOOL_CONFI G_REMOVED "renoved"

#def i ne ZPOOL_CONFI G_FRU "fru"

#define ZPOOL_CONFI G_AUX_STATE "aux_st ate"

/* Rewind policy paranmeters */

#defi ne
#defi ne
#defi ne
#def i ne
#defi ne

ZPOOL_REW ND_PQLI CY
ZPOOL_REW ND_REQUEST
ZPOOL_REW ND_REQUEST_TXG
ZPOOL_REW ND_META_THRESH
ZPOOL_REW ND_DATA_THRESH

/* Rewi nd data di scovered */

#def i ne
#defi ne
#defi ne

#def i ne
#def i ne
#defi ne
#defi ne
#def i ne
#def i ne
#defi ne
#defi ne
#defi ne
#def i ne
#defi ne

/*
* This
*/

#defi ne
/*

* The | ocation of the pool

ZPOOL_CONFI G LOAD TI NE
ZPOOL_CONFI G_LOAD_DATA_ERRORS
ZPOOL_CONFI G_REW ND_TI NE

VDEV_TYPE_ROOT
VDEV_TYPE_M RROR
VDEV_TYPE_REPLACI NG
VDEV_TYPE_RAI DZ
VDEV_TYPE_DI SK
VDEV_TYPE_FI LE
VDEV_TYPE_M SSI NG
VDEV_TYPE_HOLE
VDEV_TYPE_SPARE
VDEV_TYPE_LOG
VDEV_TYPE_L2CACHE

"rew nd-policy"

"rew nd-request”
"rew nd-request -t xg"
"rew nd- neta-thresh”
"rew nd- dat a-t hresh"

"rewi nd_txg_ts"
"verify_data_errors”
"seconds_of _rew nd"

"root"
“mrror"
"repl aci ng"
"raidz"

"di sk"
"file"

"] 2cache"

is needed in userland to report the m ni num necessary device size.

SPA_M NDEVSI ZE (B4ULL << 20)

* userl and.
*

#def i ne
/*
* vdev
*/
t ypedef

configuration repository, shared between kernel

ZPOOL_CACHE "/ etcl/ zfs/ zpool . cache"

states are ordered fromleast to nost healthy.
* A vdev that’'s CANT_OPEN or bel ow is considered unusabl e.

enum vdev_state {

VDEV_STATE_UNKNOMWN = 0, /* Uninitialized vdev */
VDEV_STATE_CLOSED, /* Not currently open */
VDEV_STATE_OFFLI NE, /* Not allowed to open */
VDEV_STATE_REMOVED, /* Explicitly renmoved from system */
VDEV_STATE_CANT_OPEN, /* Tried to open, but failed */
VDEV_STATE_FAULTED, /* External request to fault device */
VDEV_STATE_DEGRADED, /* Replicated vdev with unhealthy kids */
VDEV_STATE_HEALTHY /* Presuned good */

598 } vdev_state_t;
__unchanged_portion_onitted_

such

and




