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759 [ *
760 * Renove a 1-way mirror/replacing vdev fromthe tree.
761 */

762 void

763 vdev_renove_parent (vdev_t *cvd)

764 {

765 vdev_t *nvd = cvd->vdev_parent;

766 vdev_t *pvd = nvd->vdev_parent;

768 ASSERT( spa_confi g_hel d(cvd- >vdev_spa, SCL_ALL, RWWRI TER) == SCL_ALL);
770 ASSERT( nvd- >vdev_chi | dren == 1);

771 ASSERT( nvd- >vdev_ops == &vdev_mirror_ops ||

772 mvd- >vdev_ops == &vdev_repl aci ng_ops ||

773 nmvd- >vdev_ops == &vdev_spare_ops);

774 cvd->vdev_ashi ft = nvd->vdev_ashift;

776 vdev_renove_chi |l d(mvd, cvd);

777 vdev_renove_chi |l d(pvd, mvd);

779 /*

780 * If cvd will replace nvd as a top-level vdev, preserve nvd s guid.
781 * Otherwi se, we could have detached an offline device, and when we
782 * go to inport the pool we’'ll think we have two top-Ilevel vdevs,
783 * instead of a different version of the same top-level vdev.

784 */

785 if (mvd->vdev_top == nvd) {

786 uint64_t guid_delta = nvd->vdev_guid - cvd->vdev_gui d;

787 cvd- >vdev_orig_guid = cvd->vdev_gui d;

788 cvd- >vdev_gui d += gui d_del ta;

789 cvd- >vdev_gui d_sum += gui d_del t a;

791 /*

792 * |f pool not set for autoexpand, we need to al so preserve
793 * nvd's asize to prevent automatic expansion of cvd.

794 * OGherwise if we are adjusting the mrror by attaching and
795 * detaching children of non-uniformsizes, the mrror could
796 * aut oexpand, unexpectedly requiring |arger devices to
797 * re-establish the mrror.

798 *

799 f (!cvd->vdev_spa- >spa_aut oexpand)

800 cvd->vdev_asi ze = nvd- >vdev_asi ze;

801 #endif /* ! codereview */

802

803 cvd->vdev_id = nvd->vdev_i d;

804 vdev_add_chi | d(pvd, cvd);

805 vdev_t op_updat e( cvd- >vdev_t op, cvd->vdev_top);

807 if (cvd == cvd->vdev_top)

808 vdev_top_transfer(nvd, cvd);

810 ASSERT( nvd- >vdev_children == 0);

811 vdev_free(nvd);

812 }

814 int

815 vdev_netasl ab_init(vdev_t *vd, uint64_t txg)
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spa_t *spa = vd->vdev_spa;

obj set _t *npbs = spa->spa_net a_obj set;

uint64_t m

uint64_t ol dc = vd->vdev_ns_count;

uint64_t newc = vd->vdev_asize >> vd->vdev_ns_shift;
met asl ab_t **nspp;

int error;

ASSERT(txg == 0 || spa_config_held(spa, SCL_ALLCC, RWWRI TER));
*

* This vdev is not being allocated fromyet or is a hole.
S

if (vd->vdev_nms_shift == 0)
return (0);

ASSERT( ! vd- >vdev_i shol e) ;

/*

* Conpute the raidz-deflation ratio. Note, we hard-code

* in 128k (1 << 17) because it is the current "typical" bl ocksize.

* Even if SPA MAXBLOCKSI ZE changes, this al gorithm nmust never change,
* or we will inconsistently account for existing bp’s.
*
d

->vdev_deflate_ratio = (1 << 17) /
(vdev_psi ze_to_asi ze(vd, 1 << 17) >> SPA M NBLOCKSHI FT) ;

ASSERT( ol dc <= newc);
mspp = kmem zal | oc(newc * sizeof (*nspp), KM SLEEP);

if (oldc = 0)
bcopy(vd->vdev_ns, nspp, oldc * sizeof (*nspp));
kmem free(vd- >vdev ns, oldc * sizeof (*nspp));

}

vd- >vdev_ns = nmspp;
vd- >vdev_ns_count = newc;

for (m= oldc; m< newc; mt+) {
uint64_t object = 0;

if (txg == 0) {
error = dmu_read(nos, vd->vdev_ns_array,
m * sizeof (uint64_t), sizeof (uint64_t), &object,
DMU_READ_PREFETCH) ;
if (error)
return (error);

}
vd->vdev_ns[n] = netaslab_init(vd->vdev_ng, m object, txg);
}

if (txg == 0)
spa_config_enter(spa, SCL_ALLOC, FTAG RWMWRI TER);

If the vdev is being removed we don’t activate
the netasl abs since we want to ensure that no new
all ocations are performed on this device.

* ok ok ok ¥
-~

if (oldc == 0 && !vd->vdev_renovi ng)
nmet asl ab_group_acti vat e(vd- >vdev_ng) ;

if (txg == 0)
spa_config_exit(spa, SCL_ALLCC, FTAG;
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883 return (0);

884 }

886 void

887 vdev_netasl ab_fini (vdev_t *vd)

888 {

889 uint64_t m

890 uint64_t count = vd->vdev_ns_count;

892 if (vd->vdev_nms != NULL) {

893 net asl ab_gr oup_passi vat e(vd- >vdev_ng) ;
894 for (m=0; m< count; m+)

895 nmetasl ab_t *msp = vd->vdev_ns[nj;
897 if (nmsp !'= NULL)

898 net asl ab_fini (nsp);
899

900 kmem free(vd->vdev_ns, count * sizeof (netaslab_t
901 vd->vdev_nms = NULL;

902 }

903 }

905 typedef struct vdev_probe_stats {

906 bool ean_t vps_readabl e;

907 bool ean_t vps_writeabl e;

908 int vps_fl ags;

909 } vdev_probe_stats_t;

911 static void
912 vdev_probe_done(zio_t *zio)
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913 {

914 spa_t *spa = zio0->i 0_spa;

915 vdev_t *vd = zio->io_vd;

916 vdev_probe_stats_t *vps = zio->io_private;

918 ASSERT(vd- >vdev_probe_zio != NULL);

920 if (zio->o_type == ZI O TYPE_READ) {

921 if (zio->o_error == 0)

922 vps->vps_readable = 1;

923 if (zio->o_error == 0 && spa_witeabl e(spa)) {

924 zi o_nowai t (zi o_write_phys(vd->vdev_probe_zi o,
925 zi 0->i o_of fset, zio->io_size, zio->o0 data,
926 ZI O_CHECKSUM CFF vdev_probe_done, vp
927 ZI O_PRI ORI TY_SYNC_WRI TE, vps->vps_fl ags
928 } else {

929 zi o_buf _free(zio->i o_data, zio->io_size);
930 }

931 } else if (zio->o_type == ZIO TYPE_WRITE) {

932 if (zio->o_error == 0

933 vps->vps_witeable = 1;

934 zi o_buf_free(zio->i o_data, zio->io_size);

935 } else if (zio->io_type == ZI O TYPE_NULL) {

936 zio_t *pio;

938 vd- >vdev_cant _read | = !vps->vps_readabl e;

939 vd->vdev_cant_wite |= !vps->vps_witeable;

941 if (vdev_readabl e(vd) &&

942 (vdev_writeable(vd) || !spa_witeable(spa))) {
943 zio->io_error = 0;

944 } else {

945 ASSERT( zi o->i o_error != 0);

946 zfs_ereport _post (FM EREPORT_ZFS_PROBE_FAI LURE,
947 spa, vd, NULL, O, 0);

948 zio->io_error = SET_ERROR(ENXI O);

949 }

951 mut ex_ent er (&vd- >vdev_probe_| ock) ;

952 ASSERT( vd- >vdev probe zio == zio);

953 vd->vdev_probe_zio = NULL;

954 mut ex_exi t (&d- >vdev_pr obe_l ock) ;

956 v\hlle((p|0—2|o wal k_parents(zio)) != NULL)

957 (!vdev_accessi bl e(vd, pio))

958 pio->io_error = SET_ERROR(ENXI O ;

960 kmem free(vps, sizeof (*vps));

961 }

962 }

964 /*

965 * Determne whether this device is accessible.

966 *

967 * Read and wite to several known |ocations: the pad regions of each

968 * vdev | abel but the first, which we |eave alone in case it contains

969 * a VICC.

970 */

971 zio_ t *

972 vdev_probe(vdev_t *vd, zio_t *zio)

973 {

974 spa_t *spa = vd->vdev_spa;

975 vdev probe stats_t *vps = NULL;

976 zio_t *pio;

978 ASSERT( vd- >vdev_ops- >vdev_op_| eaf);

980 /*

981 * Don’'t probe the probe.

982 */

983 if (zio & (zio->o_flags & ZI O FLAG PROBE))

984 return (NULL);

986 /*

987 * To prevent 'probe storns’ when a device fails, we create

988 * just one probe i/o at atinme. All zios that want to probe

989 * this vdev will beconme parents of the probe io.

990 */

991 mut ex_ent er (&vd- >vdev_pr obe_| ock);

993 if ((pio = vd->vdev_probe_zio) == NULL) {

994 vps = kmem zal | oc(si zeof (*vps), KM SLEEP);

996 vps->vps_flags = ZI O FLAG CANFAI L | ZI O FLAG PROBE |

997 ZI O_FLAG_ DO\IT CACHE |~ ZI O_FLAG DONT_AGGREGATE |

998 yAl O FLAG TRYHARD;

1000 if (spa_config_held(spa, SCL_ZIO RWWRI TER)) {

1001 /*

1002 * vdev_cant _read and vdev_cant_wite can only
1003 * transition from TRUE to FALSE when we have the
1004 * SCL_ZIO lock as witer; otherw se they can only
1005 * transition fromFALSE to TRUE. This ensures that
1006 * any zio |ooking at these values can assune that
1007 * failures persist for the life of the |/Q That’'s
1008 * inportant because when a device has intermttent
1009 * connectivity problens, we want to ensure that
1010 * they're ascribed to the device (ENXIO and not
1011 * the zio (EIO.

1012 *

1013 * Since we hold SCL_ZIO as witer here, clear both
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1014 * val ues so the probe can reevaluate fromfirst 1080 return (B_TRUE);
1015 * principles. 1081 return (B_FALSE);
1016 */ 1082 }
1017 vps->vps_flags | = ZI O FLAG CONFI G WRI TER;
1018 vd- >vdev_cant _read = B_FALSE; 1084 void
1019 vd->vdev_cant _write = B_FALSE; 1085 vdev_open_chil dren(vdev_t *vd)
1020 } 1086 {
1087 taskq_t *tq;
1022 vd- >vdev_probe_zio = pio = zio_nul | (NULL, spa, vd, 1088 int children = vd->vdev_children;
1023 vdev_pr obe_done, vps,
1024 vps->vps_flags | ZI O FLAG DONT_PROPAGATE) ; 1090 /*
1091 * in order to handl e pools on top of zvols, do the opens
1026 /* 1092 * in a single thread so that the same thread hol ds the
1027 * W can’t change the vdev state in this context, so we 1093 * spa_nanespace_| ock
1028 * kick off an async task to do it on our behal f. 1094 */
1029 ) 1095 if (vdev_uses_zvol s(vd)) {
1030 if (zio!= NULL) { 1096 for (int ¢ = 0; ¢ < children; c++)
1031 vd- >vdev_probe_wanted = B_TRUE; 1097 vd->vdev_chi | d[ c] - >vdev_open_error =
1032 spa_async_request (spa, SPA_ASYNC PROBE); 1098 vdev_open(vd->vdev_child[c]);
1033 } 1099 return;
1034 } 1100 }
1101 tq = taskqg_create("vdev_open", children, mnclsyspri,
1036 if (zio !'= NULL) 1102 children, children, TASKO_PREP(PULATE)
1037 zi o_add_child(zio, pio);
1104 for (int ¢ = 0; ¢ < children; c++)
1039 mut ex_exi t (&vd- >vdev_probe_| ock); 1105 VERI FY(taskq_di spatch(tqg, vdev_open_child, vd->vdev_child[c],
1106 TQ SLEEP) != NULL);
1041 if (vps == NULL) {
1042 ASSERT(zi 0o != NULL); 1108 taskqg_destroy(tq);
1043 return (NULL); 1109 }
1044 }
1111 /*
1046 for (int I =1; | < VDEV_LABELS; |++) { 1112 * Prepare a virtual device for access.
1047 zi o_nowai t (zi o_r ead_phys(pi o, vd, 1113 */
1048 vdev_| abel _of f set (vd- >vdev_psi ze, |, 1114 int
1049 of f set of (vdev_| abel t, vl _pad2)), 1115 vdev_open(vdev_t *vd)
1050 VDEV_PAD S| ZE, zio_buf _al T oc(VDEV PAD S| ZE), 1116 {
1051 ZI O_CHECKSUM OFF, vdev_probe_done, vps, 1117 spa_t *spa = vd->vdev_spa;
1052 ZI O_PRI ORI TY_SYNC _READ, vps->vps_flags, B _TRUE)); 1118 int error;
1053 } 1119 uint64_t osize = 0;
1120 uint64_t nmax_osize = 0;
1055 if (zio == NULL) 1121 uint64_t asize, nmax_asize, psize;
1056 return (pio); 1122 uint64_t ashift = 0;
1058 zi o_nowai t (pi 0); 1124 ASSERT(vd- >vdev_open_thread == curthread ||
1059 return (NULL); 1125 spa_config_hel d(spa, SCL_STATE _ALL, RWWRI TER) == SCL_STATE_ALL);
1060 } 1126 ASSERT(vd- >vdev_state == VDEV_STATE CLOSED | |
1127 vd->vdev_state == VDEV_STATE_CANT_OPEN | |
1062 static void 1128 vd->vdev_state == VDEV_STATE_OFFLINE) ;
1063 vdev_open_chil d(void *arg)
1064 { 1130 vd- >vdev_stat.vs_aux = VDEV_AUX_NONE;
1065 vdev_t *vd = arg; 1131 vd- >vdev_cant _read = B FAL SE;
1132 vd->vdev_cant_wite = B_FALSE
1067 vd- >vdev_open_t hread = curthread; 1133 vd- >vdev_m n_asi ze = vdev_get_m n_asi ze(vd);
1068 vd- >vdev_open_error = vdev open(vd)
1069 vd- >vdev_open_t hread = NULL; 1135 /*
1070 } 1136 * |f this vdev is not renpved, check its fault status. |If it’'s
1137 * faulted, bail out of the open.
1072 bool ean_t 1138 @]
1073 vdev_uses_zvol s(vdev_t *vd) 1139 if (!vd->vdev_renoved && vd->vdev faulted) {
1074 { 1140 ASSERT(vd- >vdev_chil dren == 0
1075 if (vd->vdev_path && strncnp(vd->vdev_path, ZVOL_DI R, 1141 ASSERT(vd- >vdev_| abel _aux == VDEV AUX_ERR_EXCEEDED | |
1076 strlen(ZVOL_DIR)) == 0) 1142 vd- >vdev_| abel _aux == VDEV AUX_EXTERNAL) ;
1077 return (B_TRUE) ; 1143 vdev_set _state(vd, B TRUE, VDEV_STATE FAULTED,
1078 for (int ¢ = 0; ¢ < vd->vdev_children; c++) 1144 vd->vdev_| abel _aux);
1079 if (vdev uses_zvol s(vd->vdev Chl Id[c])) 1145 return (SET_ERROR(ENXI O))
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} else if (vd->vdev_offline)

ASSERT( vd- >vdev_chi | dren == 0);

vdev_set _state(vd, B_ TRUE VDEV STATE_OFFLI NE, VDEV_AUX_NONE) ;
) return (SET_ERROR(ENXI O));

error = vd->vdev_ops->vdev_op_open(vd, &osize, &max_osize, &ashift);

/*
* Reset the vdev_reopening flag so that we actually cl ose
* the vdev on error.
*/
vd->vdev_reopening = B_FALSE;

if (zio_injection_enabled & error == 0)
error = zio_handl e_devi ce_i njection(vd, NULL, ENXIO;
if (error) {

if (vd->vdev_renoved &&
vd->vdev_stat.vs_aux != VDEV_AUX_ OPEN _FAI LED)
vd- >vdev_renpved = B_FALSE;

vdev_set _state(vd, B_TRUE, VDEV_STATE_ CANT_OPEN,
vd->vdev_st at . vs_aux) ;
return (error);

}
vd- >vdev_renoved = B_FALSE;

*

* Recheck the faulted flag now that we have confirned that
* the vdev is accessible. |If we're faulted, bail.
*
/
if (vd->vdev_f aul ted) {
SERT(vd- >vdev_chi | dren == 0);
ASSERT(vd >vdev_| abel _aux == VDEV_AUX_ERR EXCEEDED | |
vd->vdev_| abel _aux == VDEV AUX_EXTERNAL) ;
vdev_set _state(vd, B_TRUE, VDEV_STATE FAULTED
vd->vdev_| abel _aux);
return (SEI'_ERRO?(ENXIO));
}

if (vd->vdev_degraded) {
ASSERT( vd->vdev_chi | dren == 0);
vdev_set state(vd, B TRUE, VDEV_STATE DEGRADED,
VDEV_AUX_ERR_EXCEEDED) ;

} else {
vdev_set_state(vd, B_TRUE, VDEV_STATE HEALTHY, 0);
}
/*
* For hole or mssing vdevs we just return success.
S
if (vd->vdev_ishole || vd->vdev_ops == &dev_mi ssi ng_ops)

return (0);

for (int ¢ = 0; ¢ < vd->vdev_children; c++)
if (vd->vdev_child[c]->vdev state 1= VDEV_STATE_HEALTHY) {
vdev_set _state(vd, B_TRUE, VDEV_STATE_DEGRADED,
VDEV_AUX_NONE) ;
break;

}

osi ze = P2ALI G\(osi ze, (uint64_t)sizeof (vdev_label_t));
max_osi ze = P2ALI G\( max_osi ze, (uint64_t)sizeof (vdev_|abel _t));
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if (vd->vdev_children == 0) {
if (osize < SPA_M NDEVSI ZE) {
vdev_set _state(vd, B_TRUE, VDEV_STATE_CANT_OPEN,
VDEV_AUX_TOO_SMAL L);
return (SET_ERROR( EOVERFLOW);

psize = osize;
asi ze = 05|ze - (VDEV_LABEL_START_SI ZE + VDEV_LABEL_END Sl ZE);
max_asi ze = max_osi ze - (VDEV_LABEL_START S| ZE +
“VDEV_LABEL_END_SI ZE) ;
} else {
if (vd->vdev_parent !'= NULL && osize < SPA_M NDEVSI| ZE -
( VDEV_LABEL_START_SI ZE + VDEV_LABEL_END_SI ZE)) {
vdev_set _state(vd, B TRUE, VDEV_STATE CANT_OPEN,
VDEV_AUX_TOO SMALL) ;
return (SET_ERROR( EOJERFLO/\))

psize = 0;
asi ze = osi ze;
max_asi ze = max_osi ze;

}

vd- >vdev_psi ze = psi ze;

/*

* Make sure the allocatable size hasn't shrunk.
*/

if (asize < vd->vdev_min_asize) {
vdev_set_state(vd, B_TRUE, VDEV_STATE_CANT_OPEN,
VDEV_AUX_BAD_LABEL) ;
return (SET_ERRCR(EI N\/AL))
}

if (vd->vdev_asize == 0) {
/*

* This is the first-ever open, so use the conputed val ues.
* For testing purposes, a higher ashift can be requested.
*/

vd- >vdev_asi ze = asize

vd->vdev_nmax_asi ze = max_asi ze;

vd- >vdev_ashift = MAX(ashift, vd->vdev_ashift)
} else {

/*

* Detect if the alignnent requirenent has increased.

* W don’t want to neke the pool unavail able, just

*/ i ssue a warning instead.

*

if (ashift > vd->vdev_top->vdev_ashift &&
vd- >vdev_ops->vdev_op_| eaf)
cmm_er r ( CE_WARN,

"Disk, "%, has a block alignnent that is "
"larger than the pool’s alignnent\n",
vd- >vdev_pat h);

vd- >vdev_max_asi ze = max_asi ze;

-

Y
-~

If all children are healthy and the asize has increased,
then we’ ve experienced dynam c LUN growh. |f automatic
expansi on i s enabl ed then use the additional space.

if (vd->vdev_state == VDEV_STATE HEALTHY && asi ze > vd->vdev_asi ze &&
(vd- >vdev_expandi ng || spa->spa_aut oexpand))
vd- >vdev_asi ze = asi ze;
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*/

i nt

vdev_set _m n_asi ze(vd);

/*

* Ensure we can issue some | O before declaring the
* vdev open for business.

S

if (vd->vdev_ops->vdev_op_| eaf &&
(error = zio_wait(vdev_probe(vd, NULL))) !'= 0) {
vdev_set_state(vd, B_TRUE, VDEV_STATE_FAULTED,
VDEV_AUX_ERR_EXCEEDED) ;
return (error);

}

/*

* |If a leaf vdev has a DTL, and seens heal thy, then kick off a

* resilver. But don't do this if we are doing a reopen for a scrub,
* since this would just restart the scrub we are already doing.

*/

if (vd->vdev_ops->vdev_op_| eaf && !spa->spa_scrub_reopen &&
vdev_resil ver _needed(vd, NULL, NULL))
spa_async_request (spa, SPA_ASYNC_RESI LVER);

return (0);

Cal l ed once the vdevs are all opened, this routine validates the |abel
contents. This needs to be done before vdev_|load() so that we don’'t
i nadvertently do repair |/Cs to the wong device.

If "strict’ is false ignore the spa guid check. This is necessary because

if the machine crashed during a re-guid the new guid m ght have been witten
to all of the vdev |abels, but not the cached config. The strict check

wi |l be performed when the pool is opened again using the nos config.

This function will only return failure if one of the vdevs |nd| cates that it
has since been destroyed or exported. This is only possible if

letcl/ zfs/ zpool . cache was readonly at the time. Oherw se, the vdev state
wi ||l be updated but the function will return O.

vdev_val i date(vdev_t *vd, boolean_t strict)
1320 {

spa_t *spa = vd->vdev_spa;
nvlist_t *label;

uint64_t guid = 0, top_guid;
uint64_t state;

for (int ¢ = 0; ¢ < vd->vdev_children; c++)
if (vdev_validate(vd->vdev_child[c], strict) !=0)
return (SET_ERROR(EBADF));

*

* |f the device has already failed, or was nmarked offline, don’t do
* any further validation. Qherwise, label 1/Owll fail and we will
* overwite the previous state.

*/

if (vd->vdev_ops->vdev_op_| eaf && vdev_readabl e(vd)) {
uint64_t aux_guid = 0;
nvlist_t *nvl;
uint64_t txg = spa_l ast_synced_txg(spa) !'= 0 ?
spa_l ast _synced_t xg(spa) : -1ULL;

if ((label = vdev_|abel _read_config(vd, txg)) == NULL) {
vdev_set _state(vd, B_TRUE, VDEV_STATE CANT_OPEN,
VDEV_AUX_BAD LABEL) ;

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

1344
1345

1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357

1359
1360
1361
1362
1363
1364
1365
1366

1368
1369
1370
1371

1373
1374
4:3[7.5]
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395

1397
1398
1399
1400
1401
1402
1403

1405
1407

1408
1409

return (0);
}
/*
* Determine if this vdev has been split off into another
:/pool If so, then refuse to open it.

if (nvlist_lookup ui nt 64(| abel , ZPCEL CONFI G_SPLI T_GUI D,
&aux_guid) == 0 && aux_gui d == spa_gui d(spa)) {
vdev_set _state(vd, B_FALSE, VDEV_STATE_ CANT_OPEN,
VDEV_AUX_SPLI T_POQL) ;
nvlist_free(Tabel);
return (0);

if (strict & (nvlist_| ookup_uint64(I abel,
ZPOOL_CONFI G_POOL_GUI D, &guid) !'=0 ||
guid T= spa_guid(spa))) {
vdev_set state(vd, B FALSE, VDEV_STATE_ CANT OPEN,
VDEV_AUX_CORRUPT_DATA) ;
nvlist_free(Tabel);
return (0);

if (nvlist_lookup_nvlist(label, ZPOOL_CONFI G VDEV_TREE, &nvl)

1= 0 || nvlist_lookup_uint64(nvl, ZPOOL_CONFI G ORI G GUI D,
&aux_guid) !'= 0)
aux_guid = 0;

If this vdev just becane a top-level vdev because its
sibling was detached, it will have adopted the parent’s
vdev guid -- but the |abel may or may not be on disk yet.
Fortunately, either version of the label will have the
same top guid, so if we're a top-level vdev, we can
safely conpare to that instead.

If we split this vdev off instead, then we al so check the
original pool’s guid. W don't want to consider the vdev
corrupt if it is partway through a split operation.

—h ok ok % ok kR ko k% Ok %
-~

if (nvlist_|ookup_uint64(label, ZPOOL_CONFI G _GUI D,
&uid) !'=0 ||
nvl i st_| ookup_ui nt 64(1 abel, ZPOOL_CONFI G TOP_GUI D,
& op_guid) !'=0 ||
((vd->vdev_guid != guid && vd->vdev_gui d != aux_guid) &&
(vd->vdev_guid !'= top_guid || vd != vd->vdev_top))) {
vdev_set _state(vd, B _FALSE, VDEV_STATE CANT_OPEN,
VDEV_AUX_CORRUPT_DATA) ;
nvlist_free(label);
return (0);

}

if (nvlist_lookup_uint64(label, ZPOOL_CONFI G POOL_STATE,
&state) !'= 0)
vdev_set _state(vd, B _FALSE, VDEV_STATE_ CANT_OPEN,
VDEV_AUX_CORRUPT_DATA) ;
nvlist_free(Tabel);
return (0);
}

nvlist_free(label);
/*

* If this is a verbatiminport, no need to check the
* state of the pool.
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1410
1411
1412
1413
1414

1416
1417
1418
1419
1420
1421
1422
1423

1425
1426

1428
1429
1430
1431
1432

1434
1435

1437

1439
1440
1441
1442
1443
1444

1446
1448

1450
1451
1452
1453
1454
1455

1457
1458
1459
1460
1461
1462

1464
1465

1467
1469
1470
1471

1473
1474

}
/*

*
/
if (!(spa->spa_inport_flags & ZFS_| MPORT_VERBATI M) &&
spa_l oad_state(spa) == SPA LOAD OPEN &&
state | = POOL_STATE_ACTI VE)
return (SET_ERROR(EBADF));

/*

* |f we were able to open and validate a vdev that was

* previously marked permanently unavail able, clear that state
* now.

=

if (vd->vdev_not_present)
vd- >vdev_not _present = 0;

}
return (0);

* Close a virtual device.
*/

voi d

vdev_cl ose(vdev_t *vd)
1433 {

}

voi d

spa_t *spa = vd->vdev_spa;
vdev_t *pvd = vd->vdev_parent;

ASSERT(spa_confi g_hel d(spa, SCL_STATE _ALL, RWWRI TER) == SCL_STATE_ALL);
/*

* |f our parent is reopening, then we are as well, unless we are

* going offline.

*

if (pvd !'= NULL && pvd->vdev_r eopeni ng)
vd- >vdev_r eopeni ng = (pvd->vdev_reopeni ng & !vd->vdev_offline);

vd- >vdev_ops- >vdev_op_cl ose(vd);

vdev_cache_purge(vd);

/*

* We record the previous state before we close it, so that if we are
* doing a reopen(), we don't generate FMA ereports if we notice that
*it's still faulted.

*/

vd- >vdev_prevstate = vd->vdev_state;

if (vd->vdev_offline)

vd->vdev_state = VDEV_STATE_OFFLI NE;
el se

vd- >vdev_state = VDEV_STATE_CLOSED;
vd- >vdev_st at.vs_aux = VDEV_AUX_NONE;

vdev_hol d(vdev_t *vd)
1466 {

spa_t *spa = vd->vdev_spa;

ASSERT(spa_i s_root (spa));
if (spa->spa_state == POOL_STATE_UNI NI Tl ALI ZED)
return;

for (int ¢ = 0; ¢ < vd->vdev_children; c++)
vdev_hol d(vd->vdev_child[c]);
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1476 if (vd->vdev_ops->vdev_op_| eaf)
1477 vd- >vdev_ops- >vdev_op_hol d(vd);
1478 }
1480 voi d
1481 vdev_rel e(vdev_t *vd)
1482 {
1483 spa_t *spa = vd->vdev_spa;
1485 ASSERT(spa_i s_root (spa));
1486 for (int ¢ = 0; ¢ < vd->vdev_children; c++)
1487 vdev_rel e(vd->vdev_child[c]);
1489 if (vd->vdev_ops->vdev_op_| eaf)
1490 vd- >vdev_ops->vdev_op_rel e(vd);
1491 }
1493 /*
1494 * Reopen all interior vdevs and any unopened | eaves. W don’t actually
1495 * reopen | eaf vdevs which had previously been opened as they m ght deadl ock
1496 * on the spa_config_lock. Instead we only obtain the |eaf’s physical size.
1497 * |f the | eaf has never been opened then open it, as usual.
1498 */
1499 void
1500 vdev_reopen(vdev_t *vd)
1501 {
1502 spa_t *spa = vd->vdev_spa;
1504 ASSERT(spa_confi g_hel d(spa, SCL_STATE ALL, RWWRI TER) == SCL_STATE_ALL);
1506 /* set the reopening flag unless we're taking the vdev offline */
1507 vd- >vdev_r eopeni ng = !vd->vdev_offline;
1508 vdev_cl ose(vd);
1509 (voi d) vdev_open(vd);
1511 *
1512 * Call vdev_validate() here to make sure we have the sanme device.
1513 * Otherwise, a device with an invalid |abel could be successfully
1514 * opened in response to vdev_reopen().
1515 *
1516 if (vd->vdev_aux) {
1517 (voi d) vdev_validate_aux(vd);
1518 if (vdev_readabl e(vd) && vdev_writeabl e(vd) &&
1519 vd- >vdev_aux == &spa->spa_| 2cache &&
1520 'l 2arc_vdev_present (vd))
1521 | 2arc_add_vdev(spa, vd);
1522 } else {
1523 (void) vdev_validate(vd, B_TRUE);
1524 }
1526 /*
1527 * Reassess parent vdev’'s health.
1528 */
1529 vdev_propagat e_state(vd);
1530 }
1532 int
1533 }/dev_creat e(vdev_t *vd, uint64_t txg, boolean_t isreplacing)
1534
1535 int error;
1537 /*
1538 * Normally, partial opens (e.g. of a mirror) are allowed.
1539 * For a create, however, we want to fail the request if
1540 * there are any conponents we can’t open.
*

1541

/
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1542 error = vdev_open(vd);

1544 if (error || vd->vdev_state != VDEV_STATE_HEALTHY) {

1545 vdev_cl ose(vd);

1546 return (error ? error ENXI O ;

1547 1

1549 /*

1550 * Recursively load DTLs and initialize all |abels.

1551 */

1552 if ((error = vdev_dtl_load(vd)) !'=10 |]

1553 (error = vdev_| abel _init(vd, txg, isreplacing ?

1554 VDEV_LABEL_REPLACE : VDEV_LABEL_CREATE)) != 0) {

1555 vdev_close(vd);

1556 return (error);

1557 }

1559 return (0);

1560 }

1562 voi d

1563 vdev_net asl ab_set _si ze(vdev_t *vd)

1564 {

1565 /*

1566 * Aimfor roughly 200 netasl abs per vdev.

1567 */

1568 vd- >vdev_ns_shi ft = hi ghbit64(vd->vdev_asize / 200);

1569 vd->vdev_ms_shift = MAX(vd->vdev_ns_shift, SPA_ MAXBLOCKSHI FT);
1570 }

1572 voi d

1573 vdev_dirty(vdev_t *vd, int flags, void *arg, uint64_t txg)

1574 {

1575 ASSERT(vd == vd- >vdev_t op);

1576 ASSERT( ! vd- >vdev_i shol e) ;

1577 ASSERT( | SP2(fl ags));

1578 ASSERT(spa_writ eabl e(vd- >vdev_spa));

1580 if (flags & VDD _METASLAB)

1581 (void) txg_list_add(&d->vdev_ns_list, arg, txg);
1583 if (flags & VDD_DTL)

1584 (void) txg_list_add(&d->vdev_dtl _list, arg, txg);
1586 (void) txg_list_add(&vd->vdev_spa->spa_vdev_txg_list, vd, txg);
1587 }

1589 void

1590 vdev_dirty_l eaves(vdev_t *vd, int flags, uint64_t txg)

1591 {

1592 for (int ¢ = 0; ¢ < vd->vdev_children; c++)

1593 vdev_dirty_l eaves(vd->vdev ch| Id[c], flags, txg);

1595 if (vd->vdev_ops->vdev_op_| eaf)

1596 vdev_dirty(vd->vdev_top, flags, vd, txg);

1597 }

1599 /*

1600 * DTLs.

1601 *

1602 * A vdev's DTL (dirty tinme log) is the set of transaction groups for which
1603 * the vdev has |less than perfect replication. There are four kinds of DTL:
1604 *

1605 * DTL_M SSING txgs for which the vdev has no valid copies of the data
1606 *

1607 * DTL_PARTIAL: txgs for which data is available, but not fully replicated

13
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1608 *

1609 * DTL_SCRUB: the txgs that could not be repaired by the |ast scrub; upon
1610 * scrub conpl etion, DTL_SCRUB replaces DIL_M SSING i n the range of
1611 * txgs that was scrubbed.

1612 *

1613 * DTL_OUTAGE: txgs which cannot currently be read, whether due to

1614 * persistent errors or just sone device being offline.

1615 * Unlike the other three, the DTL_OUTAGE nmap is not generally

1616 * mai ntained; it's only conputed when needed, typically to

1617 * determ ne whether a device can be detached.

1618 *

1619 * For |eaf vdevs, DTL_M SSING and DTL_PARTI AL are identical: the device
1620 * either has the data or it doesn't.

1621 *

1622 * For interior vdevs such as mirror and RAID-Z the picture is nore conpl ex.
1623 * A vdev’'s DTL_PARTIAL is the union of its children’s DIL_PARTI ALs, because
1624 * if any child is less than fully replicated, then so is its parent.

1625 * A vdev's DIL_M SSING is a nodified union of its children’s DTL_M SSI NGs,
1626 * conprising only those txgs which appear in 'maxfaults’ or nore children;
1627 * those are the txgs we don’t have enough replication to read. For exanple,
1628 * double-parity RAID-Z can tolerate up to two m ssing devices (maxfaults == 2);
1629 * thus, its DTL_M SSING consists of the set of txgs that appear in nore than
1630 * two child DTL_M SSI NG maps.

1631 *

1632 * It should be clear fromthe above that to conpute the DTLs and outage maps
1633 * for all vdevs, it suffices to know just the |leaf vdevs’ DTL_M SSI NG maps.
1634 * Therefore, that is all we keep on disk. Wen |oading the pool, or after
1635 * a confi gurati on change, we generate all other DILs fromfirst pri nci pl es.
1636 */

1637 voi d

1638 vdev_dtl _dirty(vdev_t *vd, vdev_dtl_type_t t, uint64_t txg, uint64_t size)
1639 {

1640 range_tree_t *rt = vd->vdev_dtl[t];

1642 ASSERT(t < DTL_TYPES);

1643 ASSERT(vd != vd->vdev_spa- >spa_r oot _vdev);

1644 ASSERT(spa_writ eabl e(vd- >vdev_spa));

1646 mutex_enter(rt->rt_| ock);

1647 if (!range_tree_cont ai ns(rt txg, size))

1648 range_tree_add(rt, txg, size);

1649 mut ex_exit(rt->rt_Il ock);

1650 }

1652 bool ean_t

1653 }/dev_dtl_cont ains(vdev_t *vd, vdev_dtl_type_t t, uint64_t txg, uint64_t size)
1654

1655 range_tree_t *rt = vd->vdev_dtl[t];

1656 boolean_t dirty = B _FALSE;

1658 ASSERT(t < DTL_TYPES)

1659 ASSERT(vd != vd->vdev_spa- >spa_r oot _vdev);

1661 mut ex_enter(rt->rt_| ock);

1662 if (range_tree_space(rt) != 0)

1663 dirty = range_tree_contains(rt, txg, size);

1664 mutex_exit(rt->rt_l ock);

1666 return (dirty);

1667 }

1669 bool ean_t

1670 vdev_dt| _enpty(vdev_t *vd, vdev_dtl _type_t t)

1671 {

1672 range_tree_t *rt = vd->vdev_dtl[t];

1673 bool ean_t enpty;
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1675 mutex_enter(rt->rt_| ock);

1676 enpty = (range_tree_space(rt) == 0);

1677 mut ex_exit(rt->rt_l ock);

1679 return (enpty);

1680 }

1682 /*

1683 * Returns the lowest txg in the DIL range.

1684 */

1685 static uint64_t

1686 vdev_dt| _mi n(vdev_t *vd)

1687 {

1688 range_seg_t *rs;

1690 ASSERT( MUTEX_HELD( & d- >vdev_dt | _| ock));

1691 ASSERT3U(r ange_tree_space(vd- >vdev_dt| [DTL_M SSING ), != 0);
1692 ASSERTO( vd- >vdev_chi | dren);

1694 rs = avl _first(&vd->vdev_dt|[DTL_M SSING ->rt_root);

1695 return (rs->rs_start - 1);

1696 }

1698 /*

1699 * Returns the highest txg in the DTL.

1700 */

1701 static uint64_t

1702 vdev_dt| _nmax(vdev_t *vd)

1703 {

1704 range_seg_t *rs;

1706 ASSERT( MUTEX_HELD( &d- >vdev_dt| _| ock));

1707 ASSERT3U(r ange_tree_space(vd- >vdev_dt| [DTL_M SSING ), !'= 0);
1708 ASSERTO( vd- >vdev_chi | dren);

1710 rs = avl _l ast(&vd->vdev_dt|[DTL_M SSING ->rt _root);

1711 return (rs->rs_end);

1712 }

1714 | *

1715 * Determine if a resilvering vdev should renove any DTL entries from
1716 * its range. If the vdev was resilvering for the entire duration of the
1717 * scan then it should excise that range fromits DILs. Ctherwi se, this
1718 * vdev is considered partially resilvered and should | eave its DTL
1719 * entries intact. The comment in vdev_dtl _reassess() describes how we
1720 * excise the DILs.

1721 */

1722 static bool ean_t

1723 vdev_dt| _shoul d_exci se(vdev_t *vd)

1724 {

1725 spa_t *spa = vd- >vdev _Spa;

1726 dsl _scan_t *scn = spa->spa_dsl| _pool - >dp_scan;

1728 ASSERTO( scn- >scn_phys. scn_errors);

1729 ASSERTO( vd- >vdev_chi | dren);

1731 if (vd->vdev_resilver_txg == 0 |

1732 range_tree_space(vd->vdev_dt| [ DTL_M SSING) == 0)

1733 return (B_TRUE);

1735 /*

1736 * When a resilver is initiated the scan will assign the scn_max_txg
1737 * value to the highest txg value that exists in all DTLs. If this
1738 * device's max DTL is not part of this scan (i.e. it is not in
1739 * the range (scn_mi n_txg, scn_max_txg] then it is not eligible

15
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1740 * for excision.

1741 */

1742 if (vdev_dtl_max(vd) <= scn->scn_phys.scn_max_txg) {

1743 ASSERT3U( scn- >scn_phys. scn_m n_txg, <=, vdev_dtl_mn(vd));

1744 ASSERT3U( scn- >scn_phys. scn_m n_txg, <, vd->vdev_resilver_txg);
1745 ASSERT3U( vd- >vdev_resilver_txg, <=, scn->scn_phys.scn_max_t xg);
1746 return (B_TRUE);

1747 }

1748 return (B_FALSE);

1749

1751
1752
1753
1754
1755

1756 {

1757
1758
1759

1761

1763
1764
1765

1767
1768

1770
1771

1773

1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805

* Reassess DTLs after a config change or scrub conpletion.
&

_reassess(vdev_t *vd, uint64_t txg, uint64_t scrub_txg, int scrub_done)

spa_t *spa = vd->vdev_spa;
avl _tree_t reftree;
int mnref;

ASSERT( spa_config_hel d(spa, SCL_ALL, RWREADER) != 0);

for (int ¢ = 0; ¢ < vd->vdev_children; c++)
vdev_dt| _reassess(vd->vdev_child[c], txg,
scrub_t xg, scrub_done);

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);

/*
* |f we’ve conpleted a scan cleanly then determ ne

* if this vdev should renpve any DTLs. W only want to
* excise regions on vdevs that were avail abl e during

* the entire duration of this scan.

*

f

(scrub_txg !'= 0 &&

(spa->spa_scrub_started ||

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

~|

We conpleted a scrub up to scrub_txg. If we
did it wthout rebootlng, then the scrub dtl
be valid, so excise the old region and
in the scrub dtl. O herwi se, leave the
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 O.
* 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 nmap.

*

/
space_reftree_create(&eftree);
space_reftree_add_map(&r eftree,

vd->vdev_dt| [DTL_M SSING, 1);

space_reftree_add_seg(&reftree 0, scrub_txg, -1);
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1806 space_reftree_add_map(& eftree,

1807 vd- >vdev_dt | [ DTL_SCRUB], 2):

1808 space_reftree_generat e_rrap(&reftree,

1809 vd->vdev_dtI [DTL_M SSING , 1);

1810 space_reftree_destroy(&eftree);

1811

1812 range_tree_vacat e(vd->vdev_dt| [ DTL_PARTI AL], NULL, NULL);
1813 range_tree_wal k(vd->vdev_dt1[DIL_M SSI NG ,

1814 range_tree_add, vd->vdev_dt|[DTL_ PARTI AL]);

1815 if (scrub_done)

1816 range_tree_vacat e(vd->vdev_dt| [ DTL_SCRUB], NULL, NULL);
1817 range_tree_vacat e(vd->vdev_dt| [ DTL_OUTAGE], NULL, NULL);
1818 if (!vdev_readabl e(vd))

1819 range_tree_add(vd->vdev_dt| [ DTL_OUTAGE], 0O, -1ULL);
1820 el se

1821 range_tree_wal k(vd->vdev_dt| [ DTL_M SSI NG ,

1822 range_tree_add, vd->vdev_dt|[DTL_ CUTA(E])

1824 /*

1825 * |f the vdev was resilvering and no | onger has any

1826 * DILs then reset its resilvering flag.

1827 */

1828 if (vd->vdev_resilver_txg != 0 &&

1829 range_tree_space(vd->vdev_dt|[DTL_M SSING) == 0 &&
1830 range_tree_space(vd->vdev —dt| [ DTL_OUTAGE]) = O)

1831 vd- >vdev_resilver_txg = 0;

1833 mut ex_exi t (&d->vdev_dt | _| ock);

1835 if (txg !=0)

1836 vdev_dirty(vd->vdev_top, VDD DTL, vd, txgQ);

1837 return;

1838 }

1840 mut ex_ent er (& d- >vdev_dt| _| ock);

1841 for (int t = 0; t < DIL_TYPES, t++) {

1842 /* account for child s outage in parent’s nissing map */
1843 int s = (t == DIL_M SSING ? DIL_OUTAGE: t;

1844 if (t == DTL_SCRUB)

1845 cont i nue; /* | eaf vdevs only */
1846 if (t == DIL_PARTIAL)

1847 mnref = 1; /* i.e. non-zero */
1848 else if (vd->vdev_nparity != 0)

1849 mnref = vd->vdev_nparity + 1; /* RAID-Z */

1850 el se

1851 m nref = vd->vdev_children; /* any kind of mrror */
1852 space_reftree_create(&eftree);

1853 for (int ¢ = 0; ¢ < vd->vdev_children; c++) {

1854 vdev_t *cvd = vd->vdev_child[c];

1855 nut ex_ent er (&cvd- >vdev_dt | _| ock);

1856 space_reftree_add_map(& eftree, cvd->vdev_dtl[s], 1);
1857 mut ex_exit (&cvd- >vdev_dt| _| ock);

1858

1859 space_reftree_generate_nap(& eftree, vd->vdev_dtl[t], minref);
1860 space_reftree_destroy(&eftree);

1861 }

1862 mut ex_exi t (&d->vdev_dt| _| ock);

1863 }

1865 i nt

1866 vdev_dtl _| oad(vdev_t *vd)

1867 {

1868 spa_t *spa = vd->vdev_spa;

1869 obj set _t *npbs = spa->spa_net a_obj set;

1870 int error = 0;
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1872
1873

1875
1876
1877
1878
1879

1881

1883
1884
1885
1886
1887

1889
1890
1891

1893
1894

1896
1897
1898
1899
1900

1902
1903

1905
1906

}

voi d
vdev_dt |

1907 {

1908
1909
1910
1911
1912
1913
1914

1916
1917

1919

1921
1922
1923
1924
1925
1926
1927
1928
1929

1931
1932

1934
1935

1937

if (vd->vdev_ops->vdev_op_| eaf && vd->vdev_dtl
ASSERT( ! vd- >vdev_i shol e) ;

_obj ect

1= 0) {

error = space_nap_open(&vd->vdev_dtl _sm nps
vd->vdev_dt| _object, 0, -1ULL, 0, &vd- >vdev dtl
if (error)
return (error);
ASSERT(vd- >vdev_dtl _sm!=

_lock);

NULL) ;

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

/*

* Now that we’ve opened the space_map we need to update

* the in-core DTL.

*/

space_nmap_updat e(vd->vdev_dtl _sn);

error = space_map_| oad(vd->vdev_dtl _sm
vd->vdev_dt|[DTL_M SSING, SM ALLOC);

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

return (error);

}

for (int ¢ = 0; ¢ < vd->vdev_children; c++) {
error = vdev_dtl _| oad(vd->vdev_child[c]);
if (error 1= 0)

) br eak;

return (error);

_sync(vdev_t *vd, uint64_t txg)

spa_t *spa = vd->vdev_spa;

range_tree_t *rt = vd->vdev_dtl|[DTL_M SSI NG ;

obj set _t *npbs = spa->spa_net a_obj set;

range_tree_t *rtsync;

kmutex_t rtl ock;

dmu_tx_t *tx;

uint64_t object = space_map_obj ect (vd->vdev_dtl _sm;

ASSERT( ! vd- >vdev_i shol e) ;
ASSERT( vd- >vdev_ops->vdev_op_| eaf);

tx = dmu_t x_create_assi gned(spa->spa_dsl _pool, txg);
if (vd->vdev_detached || vd->vdev_top->vdev_renoving) {
mut ex_ent er (&vd->vdev_dt | _| ock);
space_nap_free(vd->vdev_dtl _sm tx);
space_map_cl ose(vd->vdev_dtl _sm);
vd- >vdev_dt| _sm = NULL;
mut ex_exi t (&d- >vdev_dt | _| ock);
drmu_t x_commi t (tx);
return;
}
if (vd->vdev_dtl_sm == NULL) {
ui nt 64_t new obj ect ;
new_obj ect = space_map_al | oc(nps, tx);
VERI FY3U( new_obj ect, !'=, 0);
VERI FYO( space_nmap_open( &d->vdev_dtl _sm npbs, new obj ect,
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1938
1939
1940

1942
1944
1946

1948
1949
1950

1952
1953
1954

1956

1958
1959

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

1972

1974
1975
1976
1977

1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

1991

1993
1994

1996
1997
1998
1999
2000
2001
2002
2003

}

/*
* Determ ne whet her the specified vdev can be offlined/ detached/renoved
* without |osing data.
*

0, -1ULL, O, &vd->vdev_dtl _lock));
ASSERT( vd- >vdev _dtl_sm!= NULL);

}

mutex_init (& tlock, NULL, MUTEX_DEFAULT, NULL);
rtsync = range_tree_create(NULL, NULL, &rtlock);
mut ex_enter (& tlock);

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

range_tree_wal k(rt, range_tree_add,
mut ex_exi t (&d->vdev_dt | _I ock);

rtsync);

space_nap_truncat e(vd->vdev_dtl _sm tx);
space_map_wite(vd->vdev_dtl _sm rtsync,
range_tree_vacate(rtsync, NULL, NULL);

SMALLCC, tXx);

range_tree_destroy(rtsync);

mut ex_exi t (&t ock);
mut ex_destroy(&tl ock);

/*
* |f the object for the space map has changed then dirty
* the top level so that we update the config.

*/
if (object != space_map_object(vd->vdev_dtl_sm) {
zfs_dbgmsg("txg %lu, spa %, DIL old object %lu, "
"new object %I u", t xg, spa_name(spa) obj ect,
space_map_obj ect (vd->vdev_dtl _sm);
vdev_config_dirty(vd->vdev_top);
}

drmu_t x_commi t (tx);

mut ex_ent er (& d- >vdev_dt | _I ock);
space_map_updat e(vd- >vdev_dt| _sm);
mut ex_exli t (&vd->vdev_dt| _| ock);

bool ean_t

vdev_dt|

{

_required(vdev_t *vd)

spa_t *spa = vd->vdev_spa;

vdev_t *tvd = vd->vdev_top;

uint8_t cant_read = vd->vdev_cant_read;
bool ean_t required;

19

ASSERT(spa_confi g_hel d(spa, SCL_STATE ALL, RWWRI TER) == SCL_STATE ALL)

if (vd == spa->spa_root_vdev || vd == tvd)
return (B_TRUE);

/*

* Tenporarily mark the device as unreadabl e, and then deter
* whether this results in any DIL outages in the top-Ievel
*/If not, we can safely offline/detach/renove the device.

*

vd- >vdev_cant _read = B_TRUE;

vdev_dt| reassess(tvd, 0, 0, B_FALSE);

required = !vdev_dtl enpty(tvd DTL OJTAGE)

m ne

vdev.
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2004
2005

2007
2008

2010
2011

2013
2014
2015
2016
2017

}
| *

vd- >vdev_cant _read = cant_read;
vdev_dt| reassess(tvd, 0, 0, B_FALSE);

if (!required && zi
required =

_i nj ection_enabl ed)
zi o_handl e_devi ce_i nj ection(vd, NULL, ECHI LD);

return (required);

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

*

bool ean_t

vdev_resilver_needed(vdev_t *vd,

2018 {

2019
2020
2021

2023
2024
2025
2026

2028
2029
2030
2031
2032
2033
2034
2035
2036

2038
2039
2040
2041
2042
2043
2044

2046
2047
2048
2049
2050
2051

2053
2054

2056
2057
2058
2059
2060

2062
2063
2064
2065
2066
2067
2068
2069

}

voi d

uint64_t *mnp, uint64_t *maxp)
bool ean_t needed B_FALSE;

uint64_t thisnmn Ul NT64_MAX;

uint64_t thismax 0;

if (vd->vdev_children == 0) {
mut ex_ent er (&vd->vdev_dt| _| ock);
if (range_tree_space(vd->vdev dtI[DTL MSSING) !'= 0 &&
vdev_writeabl e(vd)) {

thismn vdev_dt| _m
thi smax = vdev_dt| _na:
needed = B_TRUE;

}
mut ex_exi t (&d- >vdev_dt | _| ock);
} else {
for (int ¢ = 0; ¢ < vd->vdev_children; c++) {
vdev_t *cvd = vd->vdev_child[c];
uint64_t cmn, cmax;

if (vdev_resilver_needed(cvd, &cmin,
thismin = MN(thismn, cmn);
thi smax = MAX(thlsmax cnmex) ;
needed = B_TRUE;

&cmax)) {

}

if (needed && m
*mnp =
*maxp =

return (needed);

vdev_| oad(vdev_t *vd)
2055 {

/*

* Recursively load all children.

*/

for (int ¢ = 0; ¢ < vd->vdev_children; c++)
vdev_| oad(vd->vdev_child[c]);

/*
* If this is a top-level vdev,
*
/
if (vd == vd->vdev_t op && !vd->vdev_i shol e &&
(vd->vdev_ashift == 0 || vd->vdev_asize == 0 ||
vdev_netaslab_init(vd, 0) != 0
vdev_set _state(vd, B FALSE, VDEV_STATE CANT_OPEN,
VDEV_AUX_CORRUPT_DATA) ;

initialize its nmetasl abs.
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2071 /*

2072 * |f this is a leaf vdev, load its DTL.

2073 */

2074 if (vd->vdev_ops->vdev_op_| eaf && vdev_dtl _| oad(vd) != 0)

2075 vdev_set _state(vd, B_FALSE, VDEV_STATE_CANT_OPEN,

2076 VDEV_AUX_CORRUPT_DATA) ;

2077 }

2079 /*

2080 * The special vdev case is used for hot spares and |2cache devices. |Its
2081 * sole purpose it to set the vdev state for the associated vdev. To do this,
2082 * we neke sure that we can open the underlying device, then try to read the
2083 * |abel, and nake sure that the | abel is sane and that it hasn’t been

2084 * repurposed to anot her pool .

2085 */

2086 int

2087 vdev_val i dat e_aux(vdev_t *vd)

2088 {

2089 nvlist_t *label;

2090 uint64_t guid, version;

2091 uint64_t state;

2093 if (!vdev_readabl e(vd))

2094 return (0);

2096 if ((label = vdev_label _read_config(vd, -1ULL)) == NULL) {

2097 vdev_set _state(vd, B_TRUE, VDEV_STATE CANT_OPEN

2098 VDEV_AUX_CORRUPT_DATA) ;

2099 return (-1);

2100 }

2102 if (nvlist_|lookup_uint64(label, ZPOOL_CONFI G VERSION, &version) != 0 |
2103 I SPA_VERSI ON_T'S_SUPPORTED( ver si on) | |

2104 nvlist_| ookup_uint 64(1 abel, ZPOOL_CONFIG GUID, &guid) != 0 ||
2105 guid != vd->vdev_guid |

2106 nvlist_| ookup_ui nt 64(1 abel, ZPOOL_CONFI G POOL_STATE, &state) != 0) {
2107 vdev_set _state(vd, B_ TRUE, VDEV_STATE_CANT_OPEN,

2108 VDEV_AUX_CORRUPT_DATA) ;

2109 nvlist_free(Tabel);

2110 return (-1);

2111 }

2113 /*

2114 * W don't actually check the pool state here. |If it’s in fact in
2115 */use by anot her pool, we update this fact on the fly when requested.
2116 *

2117 nvlist_free(label);

2118 return (0);

2119 }

2121 void

2122 vdev_renpve(vdev_t *vd, uint64_t txg)

2123 {

2124 spa_t *spa = vd->vdev_spa;

2125 obj set _t *npbs = spa->spa_net a_obj set;

2126 dmu_t x_t *tx;

2128 tx = dnu_t x_create_assi gned(spa_get_dsl (spa), txg);

2130 if (vd->vdev_nms != NULL) {

2131 for (int m= 0; m< vd->vdev_ns_count; mt+) {

2132 netaslab_t *msp = vd->vdev_ns[nji;

2134 if (msp == NULL || msp->nms_sm == NULL)

2135

conti nue;
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2137
2138
2139
2140
2141
2142
2143
2144

2146
2147
2148
2149
2150
2151

2153
2154

}

voi d

vdev_sync_done(vdev_t *vd,

2155 {

2156
2157

2159

2161
2162

2164
2165
2166

2168
2169

}

voi d

vdev_sync(vdev_t *vd,

2170 {

2171
2172
2173
2174

2176

2178
2179
2180
2181
2182
2183
2184
2185
2186

2188
2189
2190
2191
2192

2194
2195
2196
2197

2199
2200

mut ex_ent er (&rsp- >nms_| ock) ;

VERI FYO( space_map_al Tocat ed(msp >ns_sn));
space_map_free(nsp->ms_sm tx);
space_map_cl ose(nsp->ns_sm ;

msp->ms_sm = NULL;

nut ex_exi t (&rsp->ms_| ock) ;

}

if (vd->vdev_ns_array)
(voi d) dnu_obj ect free(m)s
vd- >vdev_ns_array =

vd->vdev_ns_array, tx);

drmu_t x_commi t (tx);

uint64_t txg)

net asl ab_t *msp;
bool ean_t reassess = !txg_list_enpty(&vd->vdev_ns_list, TXG CLEAN(tXxQ));
ASSERT( ! vd- >vdev_i shol e) ;

while (msp = txg_list_renove(&d->vdev_ns_|ist,
met asl ab_sync_done(nmsp, txg);

TXG_CLEAN(t xQ)))

if (reassess)
nmet asl ab_sync_reassess(vd- >vdev_nmg);

ui nt 64_t txg)

spa_t *spa = vd->vdev_spa;
vdev_t *Ivd;

net asl ab_t *nsp;

dmu_t x_t *tx;

ASSERT( ! vd- >vdev_i shol e) ;

if (vd->vdev_nms_array == 0 && vd->vdev_ns_shift !'= 0) {
ASSERT(vd == vd->vdev_t op);
tx = dnu_t x_creat e_assi gned(spa- >spa_dsl _pool, txg);
vd- >vdev_ns_array = dmu_obj ect_al | oc(spa- >spa_net a_obj set,
DVMU_OT_OBJECT_ARRAY, 0, DMJ_OT_NONE, 0, tXx);
ASSERT(vd->vdev_ns_array != 0);
vdev_config_dirty(vd);
dmu_t x_commi t (tx);

}

/*

* Renpve the nmetadata associated with this vdev once it’'s enpty.

*/

if (vd->vdev_stat.vs_alloc == 0 && vd->vdev_renovi ng)
vdev_renove(vd, txg);

while ((msp = txg_list_renove(&vd->vdev_ns_list,
nmet asl ab_sync(nmsp, txg);
(void) txg_list_add(&d->vdev_ns_list, nsp,

txg)) !'= NULL) {

: TXG_CLEAN(t xg))

while ((lvd = txg_list_renmove(&vd->vdev_dtl _list,
vdev_dt| _sync(lvd, txg);

txg)) !'= NULL)

22
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2202
2203 }

(void) txg_list_add(&spa->spa_vdev_txg_list, vd, TXG CLEAN(txg));

2205 uint64_t
2206 vdev_psize_to_asize(vdev_t *vd, uint64_t psize)

2207 {
2208
2209 }

2211 /
2212
2213
2214

2217 {
2218

2220

2222
2223

2225
2226

2228

2230
2231
2232
2233
2234
2235

2237
2238
2239
2240
2241
2242
2243

2245
2246
2247
2248
2249
2250
2251

2253
2254
2255
2256
2257

2259
2260
2261

2263
2264 }

2266 /
2267

*
*
*

*/
2215 int
2216 vdev_faul t (spa_t

*
*

return (vd->vdev_ops->vdev_op_asi ze(vd, psize));

Mark the given vdev faulted. A faulted vdev behaves as if the device could
not be opened, and no I/Ois attenpted.

*spa, uint64_t guid, vdev_aux_t aux)

vdev_t *vd, *tvd;

spa_vdev_state_enter(spa, SCL_NONE);

if ((vd = spa_|l ookup_by_guid(spa, guid, B TRUE)) == NULL)
return (spa_vdev_state_exit(spa, NULL, ENODEV));

if (!vd->vdev_ops->vdev_op_| eaf)
return (spa_vdev_state_exit(spa, NULL, ENOTSUP));
tvd = vd->vdev_t op;

/*

* We don’t directly use the aux state here, but if we do a

* vdev_reopen(), we need this value to be present to remenber why we
* were faulted.

*

vd- >vdev_| abel _aux = aux;

*

* Faul ted state takes precedence over degraded.
*/

vd- >vdev_del ayed_cl ose = B_FALSE;

vd->vdev_faulted = 1ULL;

vd- >vdev_degraded = OULL;

vdev_set _state(vd, B_FALSE, VDEV_STATE FAULTED, aux);

/*

* If this device has the only valid copy of the data, then

* back off and sinply mark the vdev as degraded instead.

*

/

if (!tvd->vdev_islog & vd->vdev_aux
vd- >vdev_degraded = 1ULL;
vd->vdev_faul ted = OULL;

== NULL && vdev_dtl _required(vd)) {

/*

* |f we reopen the device and it’s not dead,
* mark it degraded.

*/

vdev_reopen(tvd);

only then do we

if (vdev_readabl e(vd))
vdev_set _state(vd, B_FALSE, VDEV_STATE_DEGRADED, aux);
}

return (spa_vdev_state_exit(spa, vd, 0));

Mark the given vdev degraded. A degraded vdev is purely an indication to the
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2268 * user that sonmething is wong. The vdev continues to operate as nornal as far
2269 * as 1/0Ois concerned.

2270 */

2271 int

2272 vdev_degrade(spa_t *spa, uint64_t guid, vdev_aux_t aux)

2273 {

2274 vdev_t *vd;

2276 spa_vdev_state_enter(spa, SCL_NONE);

2278 if ((vd = spa_l ookup_by_gui d(spa, guid, B_TRUE)) == NULL)

2279 return (spa_vdev_state_exit(spa, NULL, ENODEV));

2281 if (!vd->vdev_ops->vdev_op_| eaf)

2282 return (spa_vdev_state_exit(spa, NULL, ENOTSUP));

2284 /*

2285 * |If the vdev is already faulted, then don’t do anything.

2286 */

2287 if (vd->vdev_faulted || vd->vdev_degraded)

2288 return (spa_vdev_state_exit(spa, NULL, 0));

2290 vd- >vdev_degraded = 1ULL;

2291 if (!vdev_is_dead(vd))

2292 vdev_set _state(vd, B_FALSE, VDEV_STATE_DEGRADED,

2293 aux) ;

2295 return (spa_vdev_state_exit(spa, vd, 0));

2296 }

2298 [ *

2299 * Online the given vdev.

2300 *

2301 * |f 'ZFS ONLINE_UNSPARE is set, it inplies two things. First, any attached
2302 * spare device should be detached when the device finishes resilvering.
2303 * Second, the online should be treated |ike a "test’ online case, so no FVA
2304 * events are generated if the device fails to open.

2305 */

2306 int

2307 vdev_online(spa_t *spa, uint64_t guid, uint64_t flags, vdev_state_t *newstate)
2308 {

2309 vdev_t *vd, *tvd, *pvd, *rvd = spa->spa_root_vdev;

2311 spa_vdev_state_enter(spa, SCL_NONE);

2313 if ((vd = spa_|l ookup_by_guid(spa, guid, B TRUE)) == NULL)

2314 return (spa_vdev_state_exit(spa, NULL, ENODEV));

2316 if (!vd->vdev_ops->vdev_op_| eaf)

2317 return (spa_vdev_state_exit(spa, NULL, ENOTSUP));

2319 tvd = vd->vdev_t op;

2320 vd->vdev_offline = B_FALSE;

2321 vd- >vdev_t npof fl i ne = B_FALSE;

2322 vd- >vdev_checkrenmove = !'! (flags & ZFS_ONLI NE_CHECKREMOVE) ;

2323 vd->vdev_forcefault = !!(flags & ZFS_ONLI NE_FORCEFAULT) ;

2325 /* XXX - L2ARC 1.0 does not support expansion */

2326 if (!vd->vdev_aux) {

2327 for (pvd = vd; pvd != rvd; pvd = pvd->vdev_parent)

2328 pvd- >vdev_expanding = !l (flags & ZFS_ONLI NE_EXPAND) ;
2329 }

2331 vdev_r eopen(tvd);

2332 vd- >vdev_checkr enove = vd->vdev_forcefault = B_FALSE;
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2334 if (!vd->vdev aux) { 2400 */
2335 for (pvd = vd; pvd != rvd; pvd = pvd- >vdev_parent) 2401 net asl ab_gr oup_passi vat e(ng) ;
2336 ) pvd- Svdev _expandi ng = B_FALSE; 2402 (void) spa_vdev_state_exit(spa, vd, 0);
2337
2404 error = spa_offline_log(spa);
2339 if (newstate)
2340 *newst ate = vd->vdev_state; 2406 spa_vdev_state_enter(spa, SCL_ALLCC);
2341 if ((flags & ZFS ONLI NE_UNSPARE) &&
2342 lvdev_i s_dead(vd) && vd->vdev_parent && 2408 /*
2343 vd->vdev_parent - >vdev_ops == &dev_spare_ops && 2409 * Check to see if the config has changed.
2344 vd- >vdev_par ent - >vdev_chi I d[ 0] == vd) 2410 */
2345 vd- >vdev_unspare = B_TRUE, 2411 if (error || generation != spa->spa_config_generation) {
2412 net asl ab_group_acti vat e(ng);
2347 if ((flags & ZFS_ONLI NE_EXPAND) || spa->spa_autoexpand) { 2413 if (error)
2414 return (spa_vdev_state_exit(spa,
2349 /* XXX - L2ARC 1.0 does not support expansion */ 2415 vd, error));
2350 if (vd->vdev_aux) 2416 (void) spa_vdev_state_exit(spa, vd, 0);
2351 return (spa_vdev_state_exit(spa, vd, ENOTSUP)); 2417 goto top;
2352 spa_async_request (spa, SPA_ASYNC CONFI G UPDATE) 2418 }
2353 } 2419 ASSERTO( t vd- >vdev_stat.vs_al |l oc);
2354 return (spa_vdev_state_exit(spa, vd, 0)); 2420 }
2355 }
2422 /*
2357 static int 2423 * Offline this device and reopen its top-level vdev.
2358 vdev_offline_l ocked(spa_t *spa, uint64_t guid, uint64_t flags) 2424 * |f the top-level vdev is a |log device then just offline
2359 { 2425 * jt. Oherwise, if this action results in the top-Ievel
2360 vdev_t *vd, *tvd, 2426 * vdev beconmi ng unusable, undo it and fail the request.
2361 int error = 0; 2427 */
2362 uint64_t generation; 2428 vd->vdev_of fl i ne = B_TRUE;
2363 met asl ab_group_t *rrg; 2429 vdev_reopen(tvd);
2365 top: 2431 if (!tvd->vdev_islog && vd->vdev_aux == NULL &&
2366 spa_vdev_state_enter(spa, SCL_ALLOC); 2432 vdev_i s_dead(tvd)) {
2433 vd- >vdev_of fl i ne = B_FALSE;
2368 if ((vd = spa_l ookup_by_gui d(spa, guid, B_TRUE)) == NULL) 2434 vdev_r eopen(tvd);
2369 return (spa_vdev_state_exit(spa, NULL, ENODEV)); 2435 return (spa_vdev_state_exit(spa, NULL, EBUSY));
2436 }
2371 if (!vd->vdev_ops->vdev_op_| eaf)
2372 return (spa_vdev_state_exit(spa, NULL, ENOTSUP)); 2438 /*
2439 * Add the device back into the netaslab rotor so that
2374 tvd = vd->vdev_t op; 2440 * once we online the device it’s open for business.
2375 ng = tvd->vdev_ny; 2441 */
2376 generation = spa->spa_config_generation + 1; 2442 if (tvd->vdev_islog & ng != NULL)
2443 nmet asl ab_group_acti vat e(ng);
2378 /* 2444 }
2379 * |f the device isn't already offline, try to offline it.
2380 */ 2446 vd->vdev_tnmpoffline = !'! (fl ags & ZFS_OFFLI NE_TEMPORARY) ;
2381 if (!vd->vdev_offline) {
2382 /* 2448 return (spa_vdev_state_exit(spa, vd, 0));
2383 * |f this device has the only valid copy of sonme data, 2449 }
2384 * don't allowit to be offlined. Log devices are always
2385 * expendabl e. 2451 int
2386 */ 2452 vdev_offline(spa_t *spa, uint64_t guid, uint64_t flags)
2387 if (!'tvd->vdev_islog & vd->vdev_aux == NULL && 2453 {
2388 vdev_dt| _required(vd)) 2454 int error;
2389 return (spa_vdev_state_exit(spa, NULL, EBUSY));
2456 mut ex_ent er (&spa- >spa_vdev_t op_| ock);
2391 /* 2457 error = vdev_offline_locked(spa, guid, flags);
2392 * |f the top-level is a slog and it has had all ocations 2458 mut ex_exi t (&spa- >spa_vdev_t op_| ock);
2393 * then proceed. W check that the vdev’'s netaslab group
2394 * is not NULL since it’'s possible that we may have just 2460 return (error);
2395 */added this vdev but not yet initialized its netaslabs. 2461 }
2396 *
2397 if (tvd->vdev_islog & ng != NULL) { 2463 [ *
2398 /* 2464 * Clear the error counts associated with this vdev. Unlike vdev_online() and
2399 * Prevent any future allocations. 2465 * vdev_offline(), we assune the spa config is locked. W also clear all
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2466 * children. If 'vd is NULL, then the user wants to clear all vdevs.

2467 */

2468 void

2469 vdev_cl ear(spa_t *spa, vdev_t *vd)

2470 {

2471 vdev_t *rvd = spa->spa_root_vdev;

2473 ASSERT(spa_confi g_hel d(spa, SCL_STATE_ALL, RWWRI TER) == SCL_STATE_ALL)
2475 if (vd == NULL)

2476 vd = rvd;

2478 vd->vdev_stat.vs_read_errors = 0;

2479 vd->vdev_stat.vs_wite_errors = 0;

2480 vd- >vdev_st at.vs_checksumerrors = 0;

2482 for (int ¢ = 0; ¢ < vd->vdev_children; c++)

2483 vdev_cl ear (spa, vd->vdev_child[c]);

2485 /*

2486 * |f we're in the FAULTED state or have experienced failed I/Q then
2487 * clear the persistent state and attenpt to reopen the device. W
2488 * also mark the vdev config dirty, so that the new faulted state is
2489 * witten out to disk.

2490 *

2491 if (vd->vdev_faulted || vd->vdev_degraded ||

2492 lvdev_readabl e(vd) || !vdev_witeabl e(vd)) {

2494 /*

2495 * \Wen reopening in reponse to a clear event, it nay be due to
2496 * a frmdmrepair request. In this case, if the device is
2497 * still broken, we want to still post the ereport again.
2498 *

2499 vd- >vdev_forcefault = B_TRUE;

2501 vd->vdev_faul ted = vd->vdev_degraded = OULL;

2502 vd->vdev_cant _read = B_FALSE;

2503 vd->vdev_cant _wite = B_FALSE;

2505 vdev_reopen(vd == rvd ? rvd : vd->vdev_top);

2507 vd->vdev_forcefault = B_FALSE;

2509 if (vd !'=rvd & vdev_witeabl e(vd->vdev_top))

2510 vdev_state_dirty(vd->vdev_top);

2512 if (vd->vdev_aux == NULL && !vdev_is_dead(vd))

2513 spa_async_request (spa, SPA_ASYNC RESI LVER);

2515 spa_event _notify(spa, vd, ESC ZFS_VDEV_CLEAR);

2516 }

2518 /*

2519 * When cl earing a FMA-di agnosed fault, we always want to

2520 * unspare the device, as we assune that the original spare was
2521 * done in response to the FMA fault.

2522 */

2523 if (!vdev_is_dead(vd) && vd->vdev_parent != NULL &&

2524 vd- >vdev_par ent - >vdev_ops == &vdev_spare_ops &&

2525 vd- >vdev_par ent - >vdev_chi I d[ 0] == vd)

2526 vd- >vdev_unspare = B_TRUE;

2527 }

2529 bool ean_t
2530 vdev_i s_dead(vdev_t *vd)
2531 {
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2532 /*

2533 * Hol es and m ssing devices are always considered "dead".
2534 * This sinplifies the code since we don’t have to check for
2535 * these types of devices in the various code paths.

2536 * Instead we rely on the fact that we skip over dead devices
2537 * pefore issuing 1/Oto them

2538 */

2539 return (vd->vdev_state < VDEV_STATE DEGRADED || vd->vdev_ishole ||
2540 vd- >vdev_ops == &vdev_m ssi ng_ops);

2541 }

2543 bool ean_t

2544 vdev_readabl e(vdev_t *vd)

2545 {

2546 return (!vdev_is_dead(vd) && !vd->vdev_cant _read);

2547 }

2549 bool ean_t

2550 vdev_writeabl e(vdev_t *vd)

2551 {

2552 return (!vdev_is_dead(vd) && !vd->vdev_cant_write);

2553 }

2555 bool ean_t

2556 vdev_al | ocat abl e(vdev_t *vd)

2557 {

2558 uint64_t state = vd->vdev_state;

2560 /*

2561 * We currently allow allocations fromvdevs which nay be in the
2562 * process of reopening (i.e. VDEV_STATE CLOSED). |f the device
2563 * fails to reopen then we'll catch it later when we’re hol di ng
2564 * the proper locks. Note that we have to get the vdev state
2565 * in a local variable because although it changes atomically,
2566 * we're asking two separate questions about it.

2567 */

2568 return (!(state < VDEV_STATE DEGRADED && state != VDEV_STATE CLOSED) &&
2569 lvd->vdev_cant_wite && !vd->vdev_ishole);

2570 }

2572 bool ean_t

2573 vdev_accessi bl e(vdev_t *vd, zio_t *zio)

2574 {

2575 ASSERT( zi 0->i o_vd == vd);

2577 if (vdev_is_dead(vd) || vd->vdev_renpve_want ed)

2578 return (B_FALSE);

2580 if (zio->io_type == ZI O _TYPE_READ)

2581 return (!vd->vdev_cant_read);

2583 if (zio->o_type == ZI O TYPE_WRI TE)

2584 return (!vd->vdev_cant_wite);

2586 return (B_TRUE);

2587 }

2589 /*

2590 * Get statistics for the given vdev.

2591 */

2592 void

2593 vdev_get _stats(vdev_t *vd, vdev_stat_t *vs)

2594 {

2595 vdev_t *rvd = vd->vdev_spa- >spa_r oot _vdev;

2597 mut ex_ent er (& d- >vdev_st at _| ock);
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2598 bcopy(&vd->vdev_stat, vs, sizeof (*vs));

2599 vs->Vs_tinmestanp = gethrtl me() - vs->vs_tinmestanp;

2600 vs->vs_state = vd->vdev_st at e;

2601 vs->vs_rsize = vdev_get_m n_asi ze(vd);

2602 if (vd->vdev_ops->vdev_op_| eaf)

2603 vs->Vs_rsize += VDEV_LABEL_START S| ZE + VDEV_LABEL_END S| ZE
2604 vs->vs_esi ze = vd->vdev_max_asi ze - vd->vdev_asi ze;

2605 mut ex_exi t (&vd->vdev_stat _| ock);

2607 /*

2608 * |If we're getting stats on the root vdev, aggregate the I/O counts
2609 * over all top-level vdevs (i.e. the direct children of the root).
2610 *

2611 if (vd == rvd) {

2612 for (int ¢ = 0; c < rvd->vdev_children; c++) {
2613 vdev_t *cvd = rvd- >vdev _chil d[c]

2614 vdev_stat _t *cvs = &cvd->vdev_stat;

2616 mut ex_ent er (&vd- >vdev_st at _| ock) ;

2617 for (int t =0; t < ZIOTYPES;, t++) {

2618 vs->vs_ops[t] += cvs->vs_ops[t];
2619 vs->vs_bytes[t] += cvs->vs_bytes[t];
2620

2621 cvs->vs_scan_renpving = cvd->vdev_renovi ng;
2622 nut ex_exi t (&d->vdev_stat _| ock);

2623 }

2624 }

2625 }

2627 void

2628 vdev_cl ear _stats(vdev_t *vd)

2629 {

2630 nmut ex_ent er (&vd- >vdev_st at _| ock) ;

2631 vd->vdev_stat.vs_space = 0;

2632 vd->vdev_stat.vs_dspace = 0

2633 vd->vdev_stat.vs_alloc = 0;

2634 mut ex_exi t (&d- >vdev_st at Iock)

2635 }

2637 void

2638 vdev_scan_stat _init(vdev_t *vd)

2639 {

2640 vdev_stat _t *vs = &vd->vdev_stat;

2642 for (int ¢ = 0; ¢ < vd->vdev_children; c++)

2643 vdev_scan_stat _i ni t(vd->vdev_child[c]);

2645 mut ex_ent er (&vd- >vdev_st at _lock);

2646 vs->Vs_scan_processed =

2647 mut ex_exi t (&d- >vdev_st at Iock)

2648 }

2650 void

2651 vdev_stat_update(zio_t *zio, uint64_t psize)

2652 {

2653 spa_t *spa = zio->io0_spa;

2654 vdev_t *rvd = spa->spa_root_vdev;

2655 vdev_t *vd = zio->o_vd ? zio->o_vd : rvd;

2656 vdev_t *pvd;

2657 uint64_t txg = zi0->i 0_txg;

2658 vdev_stat _t *vs = &d->vdev_stat;

2659 zio_type_t type = zio->io_type;

2660 int flags = zio->io_flags;

2662 /*

2663 * If this i/ois a gang leader, it didn't do any actual work.
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2664 */

2665 if (zio->o0_gang_tree)

2666 return;

2668 if (zio->io_error == 0) {

2669 /*

2670 * If thisis aroot i/o, don't count it -- we' ve already
2671 * counted the top-level vdevs, and vdev_get_stats() wll
2672 * aggregate them when asked. This reduces contention on
2673 * the root vdev_stat_lock and inplicitly handl es bl ocks
2674 * that conpress away to holes, for which there is no i/o.
2675 * (Hol es never create vdev children, so all the counters
2676 * remain zero, which is what we want.)

2677 *

2678 * Note: this only applies to successful i/o (io_error == 0)
2679 * because unlike i/o counts, errors are not additive.
2680 * Wen reading a ditto block, for exanple, failure of
2681 * one top-level vdev does not inply a root-level error.
2682 */

2683 f (vd == rvd)

2684 return;

2686 ASSERT(vd == zi o->i o_vd);

2688 if (flags & ZI O FLAG | O _BYPASS)

2689 return;

2691 mut ex_ent er (&d->vdev_st at _| ock) ;

2693 if (flags & ZI O FLAG. | O REPAIR)

2694 if (flags & ZI O_ FLAG SCAN THREAD) {

2695 dsl _scan_phys_t *scn_phys =

2696 “&spa- >spa dsl pooI >dp_scan- >scn_phys;
2697 uint64_t *processed = &cn_phys->scn_processed;
2699 /* XXX cl eanup? */

2700 if (vd->vdev_ops->vdev_op_| eaf)

2701 atom c_add_64(processed, psize);
2702 Vs->Vs_scan_processed += psi ze;

2703 }

2705 if (flags & ZI O FLAG SELF_HEAL)

2706 vs->vs_sel f _heal ed += psi ze;

2707 }

2709 Vs- >vs_ops[type] ++;

2710 vs->vs_bytes[type] += psize;

2712 mut ex_exi t (&d- >vdev_st at _| ock);

2713 return;

2714 }

2716 if (flags & ZI O FLAG SPECULATI VE)

2717 return;

2719 /*

2720 * If thisis an I/Oerror that is going to be retried, then ignore the
2721 * error. Otherwise, the user may interpret B_FAILFAST |/O errors as
2722 * hard errors, when in reality they can happen for any nunber of
2723 * innocuous reasons (bus resets, MPxIOlink failure, etc).

2724 */

2725 if (zio->io_error == EIO &&

2726 I(zio->io_flags & ZI O FLAG | O_RETRY))

2727 return;

2729 /*
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2730
2731
2732
2733
2734
2735

2737
2738
2739
2740
2741
2742
2743
2744
2745
2746

2748
2749
2750
2751
2752
2753
2754
2755
2756
2757
2758
2759
2760
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788 }

2790 /*

* Intent logs wites won't propagate their error to the root

* 1/Oso don't mark these types of failures as pool-1evel

* errors.

*/

if (zio->io_vd == NULL && (zio->io_flags & ZI O FLAG DONT_PROPAGATE))
return;

nut ex_ent er(&vd >vdev_stat_| ock);
if (type == ZI O TYPE_READ && Ivdev_is _dead(vd)) {
if (zio->io_error == ECKSUW
vs->vs_checksum error s++;
el se
vs->vs_read_errors++;

}
if (type == ZIO TYPE_WRI TE && !vdev_i s_dead(vd))

VS->VS_Write_errors++;
mut ex_exi t (&d->vdev_stat _| ock);

if (type == ZIOTYPE_WRITE && txg ! =
(1(flags & ZIO FLAG | O REPAIR) ||
(flags & ZI O FLAG SCAN THREAD) ||
spa- >spa_cl ai mi ng)) {
/*

0 &&

* This is either a nornal wite (not a repalr) or it’'s

* a repair induced by the scrub thread, or it's a repair

* made by zil _claim) during spa_l oad() inthe first txg.

* In the normal case, we commit the DTL change in the sane
* txg as the block was born. In the scrub-induced repair
* case, we know that scrubs run in first-pass syncing context,
* so we commit the DTL change in spa_syncing_txg(spa).

* In the zil _clain() case, we conmt in spa_first_txg(spa).
*

*

*

*

*

*

f

We currently do not nmake DTL entries for failed spontaneous
self-healing wites triggered by nornmal (non-scrubbing)
reads, because we have no transactional context in which to
do so -- and it’'s not clear that it’'d be desirable anyway.

(vd->vdev_ops->vdev_op_| eaf) {
uint64_t commt_txg = txg;
if (flags & ZI O FLAG SCAN THREAD) {
ASSERT(fl ags™ & ZI O FLAG | O REPAI R);
ASSERT(spa_sync_pass(spa) == 1);
vdev_dt!| _dirty(vd, DITL_SCRUB, txg, 1);
comm t _txg = spa_synci ng_ txg(spa)
} else |f (spa- >spa_cl ai m ng)
ASSERT(fl ags & ZI O FLAG | O REPAIR);
commit_txg = spa_first_txg(spa);

}

ASSERT(conmmi t _t xg >= spa_syncing_t xg(spa));

if (vdev_dtl_contains(vd, DIL_M SSING txg, 1))
return;

for (pvd = vd; pvd != rvd; pvd = pvd->vdev_parent)
vdev_dt| _dirty(pvd, DTL_PARTIAL, txg, 1);

vdev_dirty(vd->vdev_top, VDD_DTL, vd, commt_txg);

}
1f (vd I'= rvd)
vdev_dt!| _dirty(vd, DTL_M SSING txg, 1);

2791 * Update the in-core space usage stats for this vdev, its netaslab class,
2792 * and the root vdev.

2793 */
2794 void

2795 vdev_space_update(vdev_t *vd, int64_t alloc_delta, int64_t defer_delta,
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2796 int64_t space_delta)

2797 {

2798 int64_t dspace_delta = space_delta;

2799 spa_t *spa = vd->vdev_spa;

2800 vdev_t *rvd = spa->spa_root_vdev;

2801 met asl ab_group_t *ng = vd->vdev_ny;

2802 nmetaslab_class_t *nt = ng ? ng->ng_class : NULL;

2804 ASSERT(vd == vd- >vdev_t op);

2806 I*

2807 * Apply the inverse of the psize-to-asize (ie. RAID Z) space-expansion
2808 * factor. We nust calculate this here and not at the root vdev
2809 * because the root vdev's psize-to-asize is sinply the max of its
2810 * childrens’, thus not accurate enough for us.

2811 */

2812 ASSERT( (dspace_del ta & (SPA_M NBLOCKSI ZE-1)) == 0);

2813 ASSERT(vd- >vdev_deflate_ratio != 0 || vd->vdev_isl ZCache)

2814 dspace_delta = (dspace_del ta >> SPA M NBLOCKSHI FT) *

2815 vd->vdev_defl ate_rati o;

2817 mut ex_ent er (&vd- >vdev_st at _| ock);

2818 vd->vdev_stat.vs_alloc += alloc delta

2819 vd->vdev_stat.vs_space += space_del ta;

2820 vd- >vdev_st at . vs_dspace += dspace_delta;

2821 mut ex_exi t (&d->vdev_stat _| ock);

2823 if (mc == spa_normal _cl ass(spa)) {

2824 mut ex_ent er (& vd- >vdev_stat _| ock);

2825 rvd->vdev_stat.vs_al loc += alloc delta

2826 rvd->vdev_stat.vs_space += space_del ta;

2827 rvd->vdev_st at.vs_dspace += dspace_delta;

2828 mut ex_exi t (& vd->vdev_stat _| ock);

2829 }

2831 if (nmc !'= NULL)

2832 ASSERT(rvd == vd->vdev_parent);

2833 ASSERT(vd- >vdev_ns_count != 0);

2835 met asl ab_cl ass_space_updat e( nt,

2836 all oc_delta, defer_delta, space_delta, dspace_delta);
2837 }

2838

2840

2841 k a top-level vdev's config as dirty, placing it on the dirty list
2842 that it will be witten out next tinme the vdev configuration is synced.
2843 the root vdev is specified (vdev_top == NULL), dirty all top-Ilevel vdevs.
2844

2845

2846 vdev_config_dirty(vdev_t *vd)

2847 {

2848 spa_t *spa = vd->vdev_spa;

2849 vdev_t *rvd = spa->spa_root_vdev;

2850 int c;

2852 ASSERT(spa_writeabl e(spa));

2854 /*

2855 * If this is an aux vdev (as with | 2cache and spare devices), then we
2856 * update the vdev config manually and set the sync flag.

2857 */

2858 if (vd->vdev_aux != NULL)

2859 spa_aux_vdev_t *sav = vd->vdev_aux;

2860 nvlist_t **aux;

2861 ui nt _t naux;
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2863 for (c = 0; c < sav->sav_count; c++) {

2864 if (sav->sav_vdevs[c] == vd)

2865 br eak;

2866 }

2868 if (c == sav->sav_count) {

2869 /*

2870 * W&'re being renpved. There's nothing nore to do.
2871 */

2872 ASSERT( sav->sav_sync == B _TRUE);

2873 return;

2874 }

2876 sav- >sav_sync = B TRUE

2878 if (nvI i st_l ookup_nvlist_array(sav->sav_config,

2879 ZPOOL_CONFI G [2CACHE, &aux, &naux) = 0) {

2880 VERI FY(nvlist_| ookup nvl i st _array(sav- >sav config,
2881 ZPOOL_CONFI G_SPARES, &aux, &naux) == 0);

2882 }

2884 ASSERT(c < naux);

2886 /*

2887 * Setting the nvlist inthe mddle if the array is alittle
2888 * sketchy, but it will work.

2889 */

2890 nvlist_free(aux[c]);

2891 aux[c] = vdev_config_generate(spa, vd, B TRUE, 0);

2893 return;

2894 }

2896 /*

2897 * The dirty list is protected by the SCL_CONFI G | ock. The caller
2898 * nust either hold SCL_CONFIG as witer, or nust be the sync thread
2899 * (which holds SCL_CONFI G as reader). There's only one sync thread,
2900 * so this is sufficient to ensure nmutual exclusion.

2901 */

2902 ASSERT(spa_confi g_hel d(spa, SCL_CONFI G RWWRI TER) ||

2903 (dsl _pool _sync_cont ext (spa_get _dsl (spa)) &&

2904 spa_config_hel d(spa, SCL_CONFIG RWREADER)));

2906 if (vd == rvd) {

2907 for (c = 0; c < rvd->vdev_children; c++)

2908 vdev_config_dirty(rvd->vdev_child[c]);

2909 } else {

2910 ASSERT(vd == vd->vdev_top);

2912 if (!list_link_active(&d->vdev_config_dirty_node) &&
2913 1 vd- >vdev_i shol e)

2914 l'ist_insert_head(&spa->spa_config_dirty_list, vd);
2915 }

2916 }

2918 void

2919 vdev_config_cl ean(vdev_t *vd)

2920 {

2921 spa_t *spa = vd->vdev_spa;

2923 ASSERT(spa_confi g_hel d(spa, SCL_CONFI G RWWRI TER) ||

2924 (dsl _pool _sync_cont ext (spa_get _dsl (spa)) &&

2925 spa_config_hel d(spa, SCL_CONFIG RWREADER)));

2927 ASSERT(list_link_active(&d->vdev_config_dirty_node));
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2928 i st_renpve(&spa->spa_config_dirty_list, vd);

2929 }

2931 /*

2932 * Mark a top-level vdev's state as dirty, so that the next pass of
2933 * spa_sync() can convert this into vdev_config_dirty(). W distinguish
2934 * the state changes fromlarger config changes because they require
2935 */nuch less locking, and are often needed for administrative actions.
2936 *

2937 void

2938 vdev_state_dirty(vdev_t *vd)

2939 {

2940 spa_t *spa = vd->vdev_spa;

2942 ASSERT(spa_writeabl e(spa));

2943 ASSERT(vd == vd->vdev_top);

2945 /*

2946 * The state list is protected by the SCL_STATE | ock. The caller
2947 * nust either hold SCL_STATE as witer, or nust be the sync thread
2948 * (which holds SCL_STATE as reader). There’s onl y one sync thread,
2949 * so this is sufficient to ensure nmutual exclusion.

2950 */

2951 ASSERT(spa_confi g_hel d(spa, SCL_STATE, RWWRI TER) ||

2952 (dsl _pool _sync_cont ext (spa_get _dsl (spa)) &&

2953 spa_config_hel d(spa, SCL_STATE, RW READER)));

2955 if ('list_link_active(&d->vdev_state_dirty_node) && !vd->vdev_ishole)
2956 | Tst_insert_head(&spa->spa_state_dirty_list, vd);

2957 }

2959 void

2960 vdev_state_cl ean(vdev_t *vd)

2961 {

2962 spa_t *spa = vd->vdev_spa;

2964 ASSERT(spa_confi g_hel d(spa, SCL_STATE, RWWRI TER) ||

2965 (dsl _pool _sync_cont ext (spa_get _dsl (spa)) &&

2966 spa_config_hel d(spa, SCL_STATE, RW READER)));

2968 ASSERT(list_link_active(&vd->vdev_state_dirty_node));

2969 list_renove(&spa->spa_state dirty_|ist, vd);

2970 }

2972 | *

2973 * Propagate vdev state up fromchildren to parent.

2974 */

2975 void

2976 vdev_propagate_state(vdev_t *vd)

2977 {

2978 spa_t *spa = vd->vdev_spa;

2979 vdev_t *rvd = spa->spa_root_vdev;

2980 int degraded = 0, faulted = O;

2981 int corrupted = O;

2982 vdev_t *child;

2984 if (vd->vdev_children > 0) {

2985 for (int ¢ = 0; ¢ < vd->vdev_children; c++) {

2986 child = vd->vdev_child[c];

2988 /*

2989 * Don't factor holes into the decision.

2990 */

2991 if (child->vdev_ishole)

2992 cont i nue;
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2994 if (!vdev_readabl e(child) |

2995 ('vdev_writeabl e(child) & spa_writeabl e(spa))) {
2996 /*

2997 * Root special: if there is a top-level |og
2998 * device, treat the root vdev as if it were
2999 * degraded.

3000 */

3001 if (child->vdev_islog & vd == rvd)

3002 degr aded++;

3003 el se

3004 faul t ed++;

3005 } else if (child->vdev_state <= VDEV_STATE_DEGRADED) {
3006 degr aded++;

3007

3009 if (child->vdev_stat.vs_aux == VDEV_AUX_CORRUPT_DATA)
3010 corrupt ed++;

3011 }

3013 vd- >vdev_ops->vdev_op_st ate_change(vd, faulted, degraded);
3015 /*

3016 * Root special: if there is a top-level vdev that cannot be
3017 * opened due to corrupted netadata, then propagate the root
3018 * vdev's aux state as 'corrupt’ rather than 'insufficient
3019 * replicas’.

3020 */

3021 f (corrupted && vd == rvd &&

3022 rvd->vdev_state == VDEV_STATE_CANT_OPEN)

3023 vdev_set _st at e(rvd B_FALSE, VDEV_STATE_CANT_OPEN,
3024 VDEV_AUX_CORRUPT_DATA) ;

3025 1

3027 if (vd->vdev_parent)

3028 vdev_propagat e_st at e(vd- >vdev_parent);

3029 }

3031 /*

3032 * Set a vdev's state. If this is during an open, we don’t update the parent
3033 * state, because we're in the process of opening children depth-first.

3034 * Otherwi se, we propagate the change to the parent.

3035 *

3036 * If this routine places a device in a faulted state, an appropriate ereport is
3037 * generated.

3038 */

3039 void

3040 vdev_set_state(vdev_t *vd, boolean_t isopen, vdev_state_ t state, vdev_aux_t aux)
3041 {

3042 uint64_t save_state;

3043 spa_t *spa = vd->vdev_spa;

3045 if (state == vd->vdev_state) {

3046 vd->vdev_stat.vs_aux = aux;

3047 return;

3048 }

3050 save_state = vd->vdev_st at e;

3052 vd->vdev_state = state;

3053 vd- >vdev_stat.vs_aux = aux;

3055 /*

3056 * |f we are setting the vdev state to anything but an open state, then
3057 * always close the underlying device unless the device has requested
3058 * a delayed close (i.e. we're about to renove or fault the device).
3059 * Otherw se, we keep accessible but invalid devices open forever.
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3060 * We don’t call vdev_close() itself, because that inplies some extra
3061 * checks (offline, etc) that we don’t want here. This is limted to
3062 * | eaf devices, because otherw se closing the device will affect other
3063 * children.

3064 *

3065 if (!vd->vdev_del ayed_cl ose && vdev_is_dead(vd) &&

3066 vd- >vdev_ops- >vdev_op_|I eaf)

3067 vd- >vdev_ops- >vdev_op_cl ose(vd);

3069 /*

3070 * |f we have brought this vdev back into service, we need

3071 * to notify frnd so that it can gracefully repair any outstanding

3072 * cases due to a missing device. W do this in all cases, even those
3073 * that probably don't correlate to a repaired fault. This is sure to
3074 * catch all cases, and we let the zfs-retire agent sort it out. |If
3075 * this is a transient state it's OK, as the retire agent will

3076 * doubl e-check the state of the vdev before repairing it.

3077 */

3078 if (state == VDEV_STATE_HEALTHY && vd->vdev_ops->vdev_op_| eaf &&

3079 vd->vdev_prevstate != state)

3080 zfs_post _state_change(spa, vd);

3082 if (vd->vdev renoved &&

3083 state == VDEV_STATE_CANT_OPEN &&

3084 (aux/ == VDEV_AUX_OPEN_FAILED || vd->vdev_checkrenove)) {

3085 *

3086 * |f the previous state is set to VDEV_STATE REMOVED, then this
3087 * device was previously nmarked renpved and soneone attenpted to
3088 * reopen it. |If this failed due to a nonexistent device, then
3089 * keep the device in the REMOVED state. W also let this be if
3090 * it I's one of our special test online cases, which is only
3091 * attenpting to online the device and shouldn’t generate an FNA
3092 * fault.

3093 */

3094 vd->vdev_state VDEV STATE_REMOVED;

3095 vd- >vdev_ st at.vs_aux = VDEV_AUX_NONE;

3096 } else if (state == VDEV_STATE_REMOVED) {

3097 vd- >vdev_ rermved = B_TRUE;

3098 } else if (state == VDEV_STATE_CANT_OPEN) {

3099 /*

3100 * If we fail to open a vdev during an inport or recovery, we
3101 * mark it as "not available", which signifies that it was

3102 * never there to begin with. Failure to open such a device
3103 * is not considered an error.

3104 &

3105 f ((spa_l oad_state(spa) == SPA LOAD_| MPORT ||

3106 spa_l oad_state(spa) == SPA LOAD RECOVER) &&

3107 vd->vdev_ops->vdev_op_l eaf)

3108 vd- >vdev_not _present = 1;

3110 /*

3111 * Post the appropriate ereport. |If the 'prevstate field is
3112 * set to sonething other than VDEV_STATE _UNKNOMN, it indicates
3113 * that this is part of a vdev_reopen(). |In this case, we don't
3114 * want to post the ereport if the device was already in the
3115 * CANT_OPEN st ate bef orehand.

3116 *

3117 * |f the 'checkrenove’ flag is set, then this is an attenpt to
3118 * online the device in response to an insertion event. If we
3119 * hit this case, then we have detected an insertion event for a
3120 * faulted or offline device that wasn’t in the renpved state.
3121 * In this scenario, we don’t post an ereport because we are
3122 * about to replace the device, or attenpt an online with

3123 * vdev_forcefault, which will generate the fault for us.

3124 */

3125 if ((vd->vdev_prevstate ! = state || vd->vdev_forcefault) &&
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3126 I'vd- >vdev_not _present && !vd->vdev_checkrenmove && 3192 }
3127 vd ! = spa->spa_root_vdev) { 3193 return (B_TRUE);
3128 const char *cl ass; 3194 }
3130 switch (aux) { 3196 /*
3131 case VDEV_AUX_OPEN_FAI LED: 3197 * Load the state fromthe original vdev tree (ovd) which
3132 class = FM EREPORT_ZFS_DEVI CE_OPEN_FAI LED; 3198 * we’ve retrieved fromthe MOS config object. If the original
3133 br eak; 3199 * vdev was offline or faulted then we transfer that state to the
3134 case VDEV_AUX_CORRUPT_DATA: 3200 * device in the current vdev tree (nvd).
3135 class = FM EREPORT_ZFS_DEVI CE_CORRUPT_DATA; 3201 */
3136 br eak; 3202 void
3137 case VDEV_AUX_NO REPLI CAS: 3203 vdev_| oad_l og_state(vdev_t *nvd, vdev_t *ovd)
3138 class = FM EREPORT_ZFS_DEVI CE_NO_REPLI| CAS; 3204 {
3139 br eak; 3205 spa_t *spa = nvd->vdev_spa;
3140 case VDEV_AUX_BAD GUI D SUM
3141 class = FM EREPORT_ZFS_DEVI CE_BAD_GU D_SUM 3207 ASSERT( nvd- >vdev_t op- >vdev_i sl og) ;
3142 br eak; 3208 ASSERT(spa_confi g_hel d(spa, SCL_STATE_ALL, RWWRI TER) == SCL_STATE_ALL);
3143 case VDEV_AUX_TOO SMALL: 3209 ASSERT3U( nvd- >vdev_gui d, ==, ovd->vdev_guid);
3144 class = FM EREPORT_ZFS DEVI CE_TOO SMALL;
3145 br eak; 3211 for (int ¢ = 0; ¢ < nvd->vdev_children; c++)
3146 case VDEV_AUX_BAD LABEL: 3212 vdev_| oad_| og_st at e( nvd- >vdev_child[c], ovd->vdev_child[c]);
3147 class = FM EREPORT_ZFS DEVI CE_BAD LABEL;
3148 br eak; 3214 if (nvd->vdev_ops->vdev_op_l eaf) {
3149 defaul t: 3215 /*
3150 class = FM EREPORT_ZFS_DEVI CE_UNKNOWN; 3216 * Restore the persistent vdev state
3151 } 3217 */
3218 nvd->vdev_of fl i ne = ovd->vdev_offline;
3153 zfs_ereport_post(class, spa, vd, NULL, save_state, 0); 3219 nvd- >vdev_faul ted = ovd->vdev_faul t ed;
3154 } 3220 nvd- >vdev_degraded = ovd- >vdev_degraded;
3221 nvd- >vdev_r enoved = ovd->vdev_r enoved;
3156 /* Erase any notion of persistent renoved state */ 3222 }
3157 vd->vdev_renpved = B_FALSE; 3223 }
3158 } else {
3159 vd- >vdev_renoved = B_FALSE; 3225 /*
3160 } 3226 * Deternine if a log device has valid content. |[|f the vdev was
3227 * renoved or faulted in the MOS config then we know that
3162 if (!isopen & vd->vdev_parent) 3228 * the content on the log device has already been witten to the pool.
3163 vdev_pr opagat e_st at e(vd- >vdev_parent); 3229 */
3164 } 3230 bool ean_t
3231 vdev_| og_state_valid(vdev_t *vd)
3166 /* 3232 {
3167 * Check the vdev configuration to ensure that it’s capable of supporting 3233 if (vd->vdev_ops->vdev_op_| eaf && !vd->vdev_faulted &&
3168 * a root pool. Currently, we do not support RAID-Z or partial configuration. 3234 I vd- >vdev_r enoved)
3169 * In addition, only a single top-level vdev is allowed and none of the |eaves 3235 return (B_TRUE);
3170 * can be whol edi sks.
3171 */ 3237 for (int ¢ = 0; ¢ < vd->vdev_children; c++)
3172 bool ean_t 3238 if (vdev_|log_state_valid(vd->vdev_child[c]))
3173 vdev_i s_boot abl e(vdev_t *vd) 3239 return (B_TRUE);
3174 {
3175 if (!vd->vdev_ops->vdev_op_| eaf) { 3241 return (B_FALSE);
3176 char *vdev_type = vd->vdev_ops->vdev_op_type; 3242 }
3178 if (strcnp(vdev_type, VDEV_TYPE ROOT) == 0 && 3244 [ *
3179 vd->vdev_children > 1) { 3245 * Expand a vdev if possible.
3180 return (B_FALSE); 3246 */
3181 } else if (strcnp(vdev_type, VDEV_TYPE RAIDZ) == 0 || 3247 void
3182 strcnp(vdev_type, VDEV_TYPE_M SSING == 0) { 3248 vdev_expand(vdev_t *vd, uint64_t txg)
3183 return (B_FALSE); 3249 {
3184 } 3250 ASSERT(vd- >vdev_top == vd);
3185 } else if (vd->vdev_whol edi sk == 1) { 3251 ASSERT( spa_confi g_hel d(vd- >vdev_spa, SCL_ALL, RWWRI TER) == SCL_ALL);
3186 return (B_FALSE);
3187 } 3253 if ((vd->vdev_asize >> vd->vdev_ns_shift) > vd->vdev_ns_count) {
3254 VERI FY(vdev_netasl ab_init(vd, txg) == 0);
3189 for (int ¢ = 0; ¢ < vd->vdev_children; c++) { 3255 vdev_config_dirty(vd);
3190 if (!vdev_is_bootabl e(vd->vdev_child[c])) 3256 }
3191 return (B_FALSE); 3257 }
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3259 /*

3260 * Split a vdev.

3261 */

3262 void

3263 vdev_split(vdev_t *vd)

3264 {

3265 vdev_t *cvd, *pvd = vd->vdev_parent;

3267 vdev_renove_chi |l d(pvd, vd);

3268 vdev_conpact _chi | dren(pvd);

3270 cvd = pvd->vdev_chil d[0];

3271 if (pvd->vdev_children == 1) {

3272 vdev_renpve_parent (cvd) ;

3273 cvd->vdev_splitting = B_TRUE;

3274 }

3275 vdev_propagat e_st ate(cvd);

3276 }

3278 void

3279 vdev_deadman(vdev_t *vd)

3280 {

3281 for (int ¢ = 0; ¢ < vd->vdev_children; c++) {

3282 vdev_t *cvd = vd->vdev_child[c];

3284 vdev_deadnman( cvd) ;

3285 }

3287 if (vd->vdev_ops->vdev_op_leaf) {

3288 vdev_queue_t *vq = &vd->vdev_queue;

3290 nut ex_ent er (&vqg- >vq_| ock) ;

3291 if (avl_numodes(&vqg->vq_active_tree) > 0) {

3292 spa_t *spa = vd->vdev_spa;

3293 zio_t *fio;

3294 uint64_t delta;

3296 /*

3297 * Look at the head of all the pendi ng queues,
3298 * if any 1/0 has been outstanding for |onger than
3299 * the spa_deadman_synctinme we panic the system
3300 */

3301 fio = avl _first(&qg->vg_active_tree);

3302 delta = gethrtine() - fio->io_tinestanp;

3303 if (delta > spa_deadnan_synctinme(spa)) {

3304 zfs_dbgnmsg("SLON IO zio tinmestamp %I uns,
3305 "delta %luns, last io %Il uns",
3306 fio->io_tinestanp, delta,

3307 vqg- >vg_i o_conpl ete_ts);

3308 fmpanic("I/Oto pool %’ appears to be "
3309 "hung.", spa_nane(spa));

3310 }

3311 }

3312 mut ex_exi t (&qg- >vq_l ock);

3313 }

3314 }




