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1458 typedef struct ndb_space_| map phys_t {

1459 uint64_t snp_alloc

1460 } mdb_space_map_phys_t;

1462 typedef struct ndb_space_map {

1463 uint64_t smsize;
1464 uint64_t smalloc;
1465 uintptr_t sm_phys;

1466 } nmdb_space_nmap_t;

1468 typedef struct ndb_range_tree {
1469 uint64_t rt_space;

1470 } mdb_range_tree_t;

1472 typedef struct ndb_netaslab {

1473 uintptr_t nms_all octree[ TXG SI ZE] ;
1474 uintptr_t ms_freetree[ TXG S| ZE] ;
1475 uintptr_t ms_tree;

1476 uintptr_t ms_sm

1459 space_map_t ns_al | ocnap[ TXG_SI ZE] ;
1460 space_map_t ns_freemap[ TXG S| ZE] ;
1461 space_map_t ns_map;

1462 space_map_obj _t ns_sno;

1463 space_map_obj _t nms_sno_synci ng;

1477 } mdb_netasl ab_t;

1479 typedef struct space_data {

1480 uint64_t ns_all octree[ TXG S| ZE] ;
1481 uint64_t ns_freetree[ TXG SI ZE];
1482 uint64_t nms_tree;

1467 uint64_t ns_al | ocmap[ TXG_SI ZE] ;
1468 uint64_t ns_freemap[ TXG Sl ZE] ;
1469 uint64_t ms _map;

1483 uint64_t avail;

1484 ui nt 64_t nowavai | ;

1485 } space_data_t;

1487 /* ARGSUSED */
1488 static int
1489 space_cb(uintptr_t addr, const void *unknown, void *arg)

1490 {

1491 space_data_t *sd = arg;

1492 mdb_net asl ab_t ms;

1493 ndb_range_tree_t rt;

1494 mdb_space_map_t sm

1495 mdb_space_nmap_phys_t snp = { 0 };

1496 int i;

1498 if (mdb_ctf vread(&ms "metaslab_t", "nmdb_netaslab_t",
1499 addr, 0) ==

1481 if (GEI'NENB( addr, "netaslab", ms_allocmap, ns.ns_allocnap) ||
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1482 GETMEMB(addr, "netaslab", nms_freemap, ns.ns_freemap) ||
1483 GETMEMB( addr, "netasl ab", ms_map, ns.ns_nap) ||

1484 GETMEMB( addr, "netasl ab", ms_sno, ns.ns_sno) ||

1485 GETMEMB(addr, "netaslab", nms_snp_syncing, ns.ns_sno_syncing)) {
1500 return (WALK_ERR);

1502 for (i = 0; i <  TXGSIZE i++) {

1504 if (rrdb ctf_vread(&t, "range_tree_t",

1505 b_range_tree_t", ms.ns_alloctree[i], 0) == -1)
1506 sd->ms_al |l octree[i] +=rt. rt_space;

1508 if (nmdb_ctf_vread(&t, "range_tree_t",

1509 "mdb_range_tree_t", ns.ns_freetree[i], 0) == -1)
1510 sd->ms_freetree[i] += rt. rt_space;

1511 }

1513 if (ndb ctf_vread(&t, "range_tree_t",

1514 'mdb_range_tree_t", ns.ns_tree, 0) == -1 ||

1515 mdb_ct f vread(&sm "space_map_t",

1516 "ndb_space_map_t", ns.nms_sm 0) == -1)

1517 return (WALK | ERR),

1489 sd->nms_al | ocmap[ 0] += ns. ns_al | ocnap[ 0] . sm space;

1490 sd->ms_al | ocmap[ 1] += nms. ns_al | ocmap[ 1] . sm space;

1491 sd->ns_al | ocmap[ 2] += ns. ns_al | ocmap[ 2] . sm space;

1492 sd->ns_al | ocmap[ 3] += ns. ms_al | ocmap] 3] . sm_space;

1493 sd->ms_freemap[ 0] += ms. ms_freemap[ 0] . sm space;

1494 sd->nms_freemap[ 1] += ns. ns_freemap[ 1] . sm space;

1495 sd->ns_freemap[2] += ms.ns_freenmap[2].sm space;

1496 sd->ns_freemap[ 3] += ns. ns_freenmap[ 3] . sm space;

1497 sd->ns_nmap += NB. NB_NBP. SM space;

1498 sd->avail += ns.ns_nap.smsize - ns.ns_sno.sno_al |l oc;

1499 sd- >nowavai | += ns. ms_nmap. smsize - ns.ns_sno_synci ng. sno_al | oc;
1519 if (smsmphys != NULL)

1520 (void) ndb_ctf_vread(&snp, "space_nap_phys_t",

1521 "nmib_space_map_phys t", smsm phys, 0);

1522 }

1524 sd->ns_tree += rt.rt_space;

1525 sd->avail += smsmsize - smsmalloc;

1526 sd- >nowavai |l += smsmsize - snp.snp_all oc;

1528 return (WALK_NEXT);

1529 }

1531 /*

1532 * ::spa_space [-b]

1533 *

1534 * Gven a spa_t, print out it’s on-disk space usage and in-core
1535 * estimates of future usage. If -b is given, print space in bytes.
1536 * Otherwi se print in megabytes.

1537 *

1538 /* ARGSUSED */

1539 static int

1540 spa_space(uintptr_t addr, uint_t flags, int argc, const ndb_arg_t *argv)
1541 {

1542 ndb_spa_t spa;

1543 uintptr_t dp_root_dir;

1544 ndb_dsl _dir_t dd;

1545 mdb_dsl _di r_phys_t dsp;

1546 uint64_t children;

1547 uintptr_t childaddr;

1548 space_data_t sd;

1549 int shift = 20;

1550 char *suffix = "M;
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(1575
1576
1577
1578
1606
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1608
1609
1610
1611
1580

int bytes = B_FALSE;

if (mdb_getopts(argc, argv, 'b’, MDB_OPT_SETBITS, TRUE, &bytes, NULL)
ar gc)
turn (DCVD_USAGE);
if (V(fl ags & DCMVD, ADDRSPEC))
return ( DCVMD_USAGCE) ;

if (bytes) {
shift = 0;
suffix ="";

}

if (GETMEMB(addr, "spa", spa_dsl_pool, spa.spa_dsl_pool) ||
GETMEMB( addr, "spa", spa_root_vdev, spa.spa_root_vdev) ||
GETMEMB( spa. spa_r oot _vdev, "vdev", vdev_children, children) ||
GETMEMB( spa. spa_r oot _vdev, "vdev", vdev_child, childaddr) ||
GETMEMB( spa. spa_dsl _pool, "dsl _pool ",
dp_root _dir, dp_root _dir) ||
GETMEMB(dp_root _dir, "dsl_dir”, dd_phys,
GETMEMB(dp_root _dir, "dsl_dir
dd_space_towite, dd dd_space_ towrlte) |
GETMEMB( dd. dd phys "dsl _dir_phys",
dd_used_bytes, dsp.dd_used_bytes) ||
GETMEMB(dd. dd_phys, "dsl _dir_phys",
dd_conpressed_bytes, dsp.dd cor’rpressed bytes) ||
GETMEMB( dd. dd_phys, "dsl _dir_phys",
dd_unconpr essed_bytes, dsp. dd_unconpressed_bytes)) {

return (DCMD_ERR);

dd. dd_phys) ||

}
mdb_printf("dd_space_towite = %Blu¥%s %lu¥%s %Blu¥%s %I u¥%s\n",
dd. dd_space_towite[0] >> shift, suffix,
dd. dd_space_towite[ 1] >> shift, suffix,
dd. dd_space_towite[2] >> shift, suffix,
dd. dd_space_towite[3] >> shift, suffix);

ndb_printf("dd_phys. dd_used_bytes = %1 u%\n",
dsp. dd_used_bytes >> shift, suffix);
mdb_printf("dd_phys. dd_conpressed_bytes = % | u%\n",
dsp. dd_conpressed_bytes >> shift, suffix);
ndb_printf (" dd_phys. dd_unconpressed_bytes = % | u¥%\n",
dsp. dd_unconpressed_bytes >> shift, suffix);

bzero(&sd, sizeof (sd));

if (mdb_pwal k(" netasl ab", space_cb, &sd, addr) != 0) {
mdb_warn("can’t wal k metasl abs");
return (DCVD_ERR);

}

nmdb_printf("ms_allocmap = %lu¥%s %lud%s %Ilu¥% %I|u¥%\n",
sd.nms_al |l octree[0] >> shift, suffix,
sd.ns_al |l octree[ 1] >> shift, suffix,
sd.ns_al loctree[2] >> shift, suffix,
sd. ns_al | octree[3] >> shift, suffix);
sd. nms_al | ocnap[ 0] >> shift, suffix,
sd. ns_al | ocmap[ 1] >> shift, suffix,
sd. ns_al |l ocnmap[ 2] >> shift, suffix,
sd. ns aIIocmap[S] >> shift, suffix);
mdb_printf("ms_freemap = Wlu¥%s %Ilu¥%s %Ilu¥%s %Iu¥%s\n",
sd.ns_freetree[0] >> shift, suffix,

sd.nms_freetree[ 1] >> shift, suffix,
sd.ns_freetree[2] >> shift, suffix,
sd.nms_freetree[3] >> shift, suffix);
mdb_printf("ms_tree = %lu%s\n", sd.ns_tree >> shift, suffix);
sd. ns_freemap[ 0] >> shift, suffix,
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1581
1582
1583
1584
1612
1613
1614

1616
1617 }

sd. ns_freemap[ 1] >> shift, suffix,
sd. ns_freemap[2] >> shift, suffix,
sd. ns_freemap[ 3] >> shift, suffix);

mdb_printf("ms_map = % | u%\n", sd.ms_map >> shift,

mdb_pri ntf("I ast synced avail = %l u%\n",

mdb_printf("current syncing avail = %Il u%\n",
sd. nowavail >> shift, suffix);

suffix);

return (DCVMD_CK) ;

__unchanged_portion_onitted_

sd. avail >> shift,

suffix);
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245 COﬂSt Char hl sto Stars[] FEAEEE R R EEEEEEEEEEREEEEEEEEEEEEEEEREEEEEEEE N
246 const int histo_width = sizeof (histo_stars)

248 static void
249 dunp_hi stogranm(const uint64_t *histo, int size, int offset)
249 dunp_hi stogranm(const uint64_t *histo, int size)

250 {

251 int i;

252 int mnidx = size - 1;

253 int maxidx = 0;

254 uint64_t max = O;

256 for (i =0; i <size; i++) {

257 if (hlsto[l] >nax)

258 histo[i];

259 if (hlsto[|] >O&&| >naxidx)

260 maxi dx =

261 if (histo[i] >O&& < m ni dx)

262 mnidx = i;

263 }

265 if (max < histo_width)

266 max = histo_w dth;

268 for (i = mnidx; i <= maxidx; i++) {

269 (void) printf("\t\t\to%Bu: %6l lu %\n",
270 i + offset, (u_longlong t)histo[i],
270 i, (u_longlong_t)histo[i],

271 &hi sto_stars[(max - histo[i]) * histo_width / max]);
272 1

273 }

275 static void
276 dunp_zap_stats(objset_t *os, uint64_t object)
{

277

278 int error;

279 zap_stats_t zs;

281 error = zap_get_stats(os, object, &zs);

282 if (error)

283 return;

285 if (zs.zs_ptrtbl_len == 0) {

286 ASSERT( zs. zs_num bl ocks == 1);

287 (void) printf("\tmcrozap: %lu bytes, %lu entries\n",
288 (u_l ongl ong_t) zs. zs_bl ocksi ze,
289 (u_longlong_t)zs.zs_numentries);
290 return;

291 }

293 (void) printf("\tFat ZAP stats:\n");
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295 (void) printf("\t\tPointer table:\n");
296 (void) printf("\t\t\t%Ilu el enents\n",
297 (u_longlong_t)zs.zs_ptrtbhl _|len);
298 (voi d) prlntf(‘ t\t\tzt_blk: 9%lu\n",
299 (u_l ongl ong t)zs.zs_ptrtbl _zt_bl k);
300 (void) printf("\Vt\t\tzt_nunbl ks: %Il u\n",
301 (u_longlong_t)zs.zs_ptrtbl _zt_nunbl ks);
302 (void) printf("\t\t\tzt_shift: %lu\n",
303 (u_l Ionglongt)zs zs_ptrthl _zt shlft)
304 (void) printf("Vt\t\tzt_bl ks_copi ed: %Iu\n",
305 (u_l ongl ong_t)zs.zs_ptrtbl _bl ks_copi ed);
306 (voi d) prlntf(" t\t\tzt_nextblk: % Tu\n",
307 (u_l ongl ong_t) zs. zs_ptrthbl _nextbl k) ;
309 (void) printf("\t\tZAP entries: %Ilu\n",
310 (u_longlong_t)zs.zs_numentries);
311 (voi d) prlntf( \t\tLeaf blocks: %I1u\n",
312 (u_l onglong_t) zs.zs_num | eafs);
313 (void) printf("\t\tTotal blocks: %Ilu\n",
314 (ulonlongt)zs zs_num bl ocks);
315 (void) printf("\t\tzap_bl ock_type: 0x% | x\ n"
316 (u_l ongl ong_ t)zs. zs_bl ock_type);
317 (void) printf("\t\tzap_magic: Ox%lx\n"
318 (u_l ongl ong_ t)zs.zs_magic);
319 (void) printf("Vt\tzap_salt: 0x% | x\ n"
320 (u_longlong_t)zs.zs_salt);
322 (void) printf("\t\tLeafs with 2*n pointers:\n");
323 dunp_hi st ogran( zs. zs_| eaf s_wi t h_2n_poi nters, P HI STOGRAM Sl ZE, 0);
323 dunp_hi st ogran( zs. zs_| eaf s_wi t h_2n_poi nters, ZAP_H STOGRAM S| ZE) ;
325 (void) printf("\t\tBlocks with n*5 entries:\n");
326 dunp_hi stogram(zs. zs_bl ocks_wi th_n5_entries, ZAP_H STOGRAM S| ZE, 0);
326 dunp_hi st ogran( zs. zs_bl ocks_wi th_n5_entries, ZAP_H STOGRAM S| ZE) ;
328 (void) printf("\t\tBlocks n/10 full:\n");
329 dunp_hi stogram(zs. zs_bl ocks_n_tenths_full, ZAP_H STOGRAM SI ZE, 0);
329 dunp_hi st ogran( zs. zs_bl ocks_n_tenths_ful |, ZAP_H STOGRAM SI ZE) ;
331 (void) printf("\t\tEntries with n chunks:\n");
332 dunp_hi stogran(zs. zs_entri es_usi ng_n_chunks, ZAP_H STOGRAM SI| ZE, 0);
332 dunp_hi st ogran(zs. zs_entri es_usi ng_n_chunks, ZAP_H STOGRAM S| ZE) ;
334 (void) printf("\t\tBuckets with n entries:\n");
335 dunp_hi stogram(zs. zs_buckets_wi th_n_entries, ZAP_H STOGRAM S| ZE, 0);
335 dunp_hi stogram( zs. zs_buckets_wi th_n_entries, ZAP_H STOGRAM S| ZE) ;
336 }
__unchanged_portion_onitted_
524 int
525 get_dtl _refcount(vdev_t *vd)
526 {
527 int refcount = O;
529 if (vd->vdev_ops->vdev_op_| eaf) {
530 space_nmap_t *sm = vd->vdev_dtl _sm
532 if (sm!= NULL &&
533 sm >sm dbuf - >db_si ze == si zeof (space_nmap_phys_t))
534 return (1);
535 return (0);
536 }
538 for (int ¢ = 0; ¢ < vd->vdev_children; c++)
539 ref count += get_dtl _refcount(vd->vdev_child[c]);
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540 return (refcount);

541 }

543 int

544 get_netasl ab_ref count (vdev_t *vd)

545 {

546 int refcount = 0;

548 if (vd->vdev_top == vd) {

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

550 space_map_t *sm = vd-. >vdev_ms[n1->ms_sm

552 if (sm!= NULL &&

553 sm >sm dbuf - >db_si ze == si zeof (space_map_phys_t))
554 ref count ++;

555 }

556 }

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

558 refcount += get_netasl ab_refcount (vd->vdev_child[c]);
560 return (refcount);

561 }

563 static int

564 verify_spacenap_refcounts(spa_t *spa)

565 {

566 int expected_refcount, actual _refcount;

568 expect ed_refcount = spa_feature_get_refcount(spa,

569 &spa_f eat ure_ tabl e[ SPA_FEATURE_SPACEMAP_HI STOGRAM ) ;

570 actual _refcount = get_dtl _refcount(spa->spa_root_vdev);

571 actual _refcount += get rretaslab_refcount(spa->spa_root_vdev);
573 if (expected_refcount != actual _refcount) {

574 (void) printf("space map refcount nismatch: expected % !="
575 "actual %\ n", expected_refcount, actual _refcount);
576 return (2);

577 }

578 return (0);

579 }

581 static void

582 dunp_spacemap(obj set _t *os, space_map_t *sn)

525 dunp_spacenmap(obj set _t *os, space_nap_obj _t *snp, space_map_t *sm

583 {

584 uint64_t all oc, offset, entry;

528 uint8_t mapshift = sm>smshift;

529 uint64_t mapstart = sm>smstart;

585 char *ddata[] = { "ALLOC', "FREE", "CONDENSE", "INVALID',

586 "I NVALI D', "INVALID', "INVALID', "I NVALI D' };
588 if (sm== NULL)

533 if (smp->snp_object == 0)

589 return;

591 /*

592 * Print out the freelist entries in both encoded and decoded form
593 */

594 alloc = 0;

595 for (offset = 0; offset < space_map_l ength(sm;

596 of fset += sizeof (entry)) {

597 uint8_t mapshift = sm>smshift;

599 VERI FYO(dnu_r ead(os, space_map_object(sm), offse

540 for (offset = 0; offset < snp->snp_obj si ze; of fset += S|zeof (entry)) {
541 VERI FY3U(0, ==, dnu_read(os, snp->snp_object, offset,
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600
601

603
604
605
606
607
608
609
610
611
612
613
614
555
615
616
617
557
558
618
619
620
621
622
623
624
625
566
626
627
628
569
629
630

632

sizeof (entry), &entry, DMJ_READ_PREFETCH));
if (SM DEBUG DECODE(entry)) {

(void) printf("\t
(u_l onglong_t) (o
ddat a[ SM_DEBUG
(u_l ongl ong_t
(u_l ongl ong_t

[%6l1u] %: txg %lu, pass %lu\n",
ffset / sizeof (entry)),
5 ACTI ON_DECODE(entry)],
) SM DEBUG TXG_DECODE(ent ry),
) el ( ) SM_DEBUG_SYNCPASS DEOCDE(entry))
el se
(v0|d) printf("\t [9%6] 1 u] % range:"
99101 | x- %0101 | x size: %06l x\n",
(u_longlong_t)(offset / sizeof (entry)),
SM TYPE_DECCDE(entry) == SMALLOCC ? "A' : 'F,
(u_l onglong_t) ((SM OFFSET_DECODE(entry) <<
mapshift) + sm>smstart),
mapshift) + mapstart),
(u_l Iongl ong_t) ((SM_ CFFSET _DECODE(entry) <<
mapshift) + sm>smstart +
(SM_RUN_DECODE(entry) << mapshift)),
mapshift) + mapstart + (SM RUN_DECODE(entry) <<
mapshift)),
(u_l ongl ong_t)(SM RUN_DECCDE(entry) << napshift));
i f (SM_TYPE DECODE(entry) == SM ALLOC)
al l oc += SM _RUN_DECODE(entry) << mapshift;
el se
al loc -= SM RUN_DECODE(entry) << mapshift;
}
if (all != space_map_al | ocated(sn)) {
if (all cl—srm>sm)a|| oc) {
(voi d) printf("space_map_object alloc (%l u) | NCONSI STENT "
"with space map summary (%Il u)\n",
(u_l ongl ong_t ) space_map_al | ocat ed(srr) (u_longlong_t)alloc);
(u_l onglong_t)sno->snmo_al | oc, (u_l ongl ong_t)alloc);

}

static void

633 dunp_net asl ab_stat s(netasl ab_t *nsp)

634 {

635 char maxbuf[32];

636 range_tree_t *rt = msp->ns_tree;

637 avl _tree_t *t = &nsp->ns_Si ze_tree,

638 int free_pct = range_tree space(rt) 100 / msp->ns_Si ze;
577 space_map_t *sm = nsp->ns_nap;

578 avl _tree_t *t = sm >sm pp_root;

579 int free_pct = sm>sm space * 100 / sm >sm si ze;

640 zdb_ni cenun( net asl ab_bl ock_naxsi ze(nsp), nmaxbuf);

581 zdb_ni cenun{ space_map_naxsi ze(sm), maxbuf);

642 (void) printf("\'t 9%5s %0l u %'s YBs %s Y%4dwean",
643 "segnments", avl_numodes(t), "maxsize", nmaxbuf,
644 "freepct", free_pct);

645 (voi d) prlntf( \tIn-nenory histogram\n"

646 dunp_hi stogran(rt->rt_hi stogram RANGE_ TREE H STOGRAM SI ZE, 0);
647 }

649 static void

650 dunp_net asl ab(netasl ab_t *nsp)

651 {

652 vdev_t *vd = nsp->ns_group- >ngy_vd;

653 spa_t *spa = vd->vdev_spa;

654 space_map_t *sm = msp->ns_sm

593 space_map_t *sm = msp- >nNs_nap;

594 space_nmap_obj _t *snp = &nBp->nB_SnD;



new usr/src/cnd/ zdb/ zdb. ¢

655

657
597

659
660
661
662
601
602

664
604
665
666
667
668
669
670
606
607
608
609
671
672
611
673
674

676
677
678
679
680
681
682
683
684
685
686
615
616

688
689

691
692
619
693
694
695 }

char freebuf[32];

zdb_ni cenun( nsp->ns_si ze - space_nap_al |l ocated(sn), freebuf);
zdb_ni cenun{sm >sm si ze - sno->snp_al | oc, freebuf);

(void) printf(
"\tnetaslab %l 1u of fset %2lIx
(u_l onglong_t)nsp->nms_id, (u_longlong_t)nsp->nms_start,
(u_l ongl ong_t ) space_map_obj ect (sn), freebuf);
(u_longlong_t)(sm>smstart / sm >smsize),

(u_longlong_t)sm>smstart, (u_longlong_t)snp->sno_object, freebuf);

if (dump_opt['mi] > 2 && !durrp_opt[’L 1) {
if (dump_opt[’'m] > 1 && !dunp_opt['L’])
mut ex_ent er (&rsp- >nms_| ock) ;
nmet asl ab_| oad_wai t (nsp) ;
if (!msp->ns_| oaded
VERI FYO( net asl ab_| oad(nmsp) ) ;
range_tree_stat_verify(msp->ns_tree);

space_map_| oad_wai t (sm ;
if (!sm>sml oaded)
VERI FY(space_map_l oad(sm zfs_netasl ab _OpS,
SM FREE, “snp, spa->spa_neta_objset) == 0);
dunp_net asl ab_st at s(nsp) ;
nmet asl ab_unl oad(nsp) ;
space_map_unl oad(sm ;
nmut ex_exi t (&rsp->ms_| ock) ;

}

if (dunp_opt['m] > 1 & sm!= NULL &&
spa_feature_is_active(spa,
&spa_f eature_t abl e[ SPA | FEATURE SPACEMAP_HI STOGRAM ) ) {
/*

* The space nmap hi stogramrepresents free space in chunks
* of smshift (i.e. bucket O refers to 2"smshift).
*

(void) printf("\tOn-disk histogram\n");
dunp_hi st ogr am(sm >sm phys- >snp_hi st ogr am
SPACE_MAP_HI STOGRAM SI ZE(sn), sm >smshift);

}
if (dump_opt['d'] > 5 || dunp_opt['mi] > 2) {
ASSERT(sm >sm si ze == (1ULL << vd->vdev_mns_shift));

if (dump_opt[’d"] > 5 || dunp_opt['nmi] > 3) {
ASSERT( msp->ns_si ze == (1ULL << vd->vdev_ns_shift));

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

dunp_spacenmap(spa- >spa_net a_obj set, nsp->ns_sn);
dunp_spacenmap( spa- >spa_net a_obj set, snmo, sm;
mut ex_exi t (&rsp->nms_| ock) ;

}

__unchanged_portion_omtted_

878 static void
879 dunp_dtl _seg(void *arg, uint64_t start, uint64_t size)
806 dunp_dtl| _seg(space_map_t *sm uint64_t start, uint64_t size)

880 {
881
808

883
884
885
886

char *prefix
char *prefix

(voi d) prlntf("% [%1u,%Iu) length %lu\n",
prefix,
(u_l Iongl ong_t)start,
(u_longlong_t)(start + size),

arg;
(void *)sm

spacemap %6l | u free o9Bs\n",
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887 (u_l onglong_t) (size));
888 }

890 static void
891 dunp_dtl (vdev_t *vd, int indent)

892 {

893 spa_t *spa = vd->vdev_spa;

894 bool ean_t required;

895 char *name[ DTL_TYPES] = { "missing", "partial", "scrub", "outage"
896 char prefix[256];

898 spa_vdev_state_enter(spa, SCL_NONE);

899 requi red = vdev_dtl _required(vd);

900 (void) spa_vdev_state_exit(spa, NULL, 0);

902 if (indent ==

903 (v0|d) prlntf( \nDirty tinme logs:\n\n");

905 (void) printf("\t%s% [%]\n", indent, "",

906 vd->vdev_path ? vd->vdev_path :

907 vd- >vdev_parent ? vd->vdev_ops->vdev_op_type : spa_nanme(spa),
908 required ? "DTL-required" " DTL- expendabl e") ;

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

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

912 if (range_tree_space(rt) == 0

838 space_map_t *sm = &vd->vdev_dtl[t];

839 if (sm>smspace == 0)

913 conti nue;

914 (void) snpri ntf(prefi X, sizeof (prefix), "\t%Ws%",
915 indent + 2, "", name[t]);

916 mutex_enter(rt->rt_Il ock);

917 range_tree_wal k(rt, dunp_dtl_seg, prefix);

918 mutex_exit(rt->rt_| ock);

843 nmut ex_ent er (sm >sm | ock)

844 space_map_wal k(sm ~dunp_ dt | _seg, (void *)prefix);
845 nmut ex eX|t(sm>smIock)

919 if (dump_opt['d'] > 5 8&& vd- >vdev_children ==

920 dunp_spacenmap(spa- >spa_net a_obj set, vd->vdev_dt| _:
847 dunp_spacemap( spa- >spa_net a_obj set,

848 &vd->vdev_dt| _sno, sm;

921 }

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

924 ) dunp_dtl (vd->vdev_child[c], indent + 4);

925

__unchanged_portion_onitted_

2295 static void
2296 zdb_| eak(void *arg, uint64_t start, uint64_t size)
2224 zdb_| eak(space_map_t *sm uint64_t start, uint64_t size)

2297 {

2298 vdev_t *vd = arg

2226 vdev_t *vd = sm>sm ppd

2300 (void) printf("leaked space: vdev %lu, offset Ox%I|x, size %1u\n",
2301 (u_l ongl ong_t)vd->vdev_id, (u_longlong_t)start, (u_longlong_t)size)
2302 }

2304 static netaslab_ops_t zdb_netaslab_ops = {
2232 /* ARGSUSED */

2233 static void

2234 zdb_space_map_| oad(space_map_t *sm

2235 {

2236 }
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2238
2239
2240
2241
2242

2244
2245
2246

static void
zdb_space_map_unl oad(space_nap_t *sm

{

}

/* ARGSUSED */
static void
zdb_space_nap_cl ai m(space_map_t *sm uint64_t start, uint64_t size)

space_map_vacate(sm zdb_| eak, sm;

2247 {

2248

2250
2251
2252
2305
2306
2254
2255
2256

2307 };
__unchanged_portion_onitted_

2349
2350
2351
2352

2354
2355
2356
2357
2358
2359
2360
2361

2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2311
2312
2313
2314
2315
2376
2377
2378
2379

2381
2383

2385
2386

}

static space_map_ops_t zdb_space_map_ops = {

zdb_space_map_| oad,

zdb_space_map_unl oad

NULL, [* alloc */

NULL /* fragnmented */
zdb_space_nap_cl ai m

NULL, /* free */

NULL /* maxsize */

static void
zdb_l eak_i nit(spa_t *spa, zdb_cb_t *zch)
{

zch->zcb_spa = spa;

if (!dunp_ opt[ L'])
vdev *rvd = spa->spa_root_vdev;
for (|nt c = 0; ¢ <rvd->vdev_children; c++) {
vdev_t *vd = rvd->vdev_chil d[c]
for (int m= 0; m< vd->vdev_ns_count; mr+) {
net asl ab_t mep = vd- >vdev_rrs[n1;
mut ex_ent er (&rsp- >nms_| ock) ;
met asl ab_unl oad( nmsp) ;

/
For | eak detection, we overload the netaslab
ns_tree to contain allocated segnents
|nstead of free segnents. As a result,

we can’'t use the normal netaslab_| oad/ unl oad
interfaces.

* ok % ok ok ok
-

if (msp->ns_sm!= NULL)
nmep- >ns_ops = &zdb_net asl ab_ops;
VERI FYO( space_map_| oad( nsp- >ns_sm
nep->nms_tree, SMALLQOC));
) mep- >ns_| oaded = B_TRUE;
space_map_unl oad( msp- >ns_nap) ;
VERI FY( space_map_| oad( nsp- >ns_nap,
& db_space_nap_ops, SM ALLOC &Bp- >Ms_sno,
spa- >spa_neta_obj set) == 0);
nsp- >ns_map- >sm ppd = vd;
mut ex_exi t (&mrsp- >nms_| ock) ;

}
spa_config_enter(spa, SCL_CONFIG FTAG RW READER);
zdb_ddt _| eak_i nit(spa, zcb);

spa_config_exit(spa, SCL_CONFIG FTAG;
}
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2388 static void
2389 zdb_l eak_fini (spa_t *spa)

2390 {
2391
2392
2393
2394
2395
2396
2397

2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410

2338
2412
2413

if ('dunp opt['L']) {
vdev_t *rvd = spa- >spa_r oot _vdev;
for (int ¢ =0; ¢ < rvd->vdev_children; c++) {
vdev_t *vd = rvd->vdev_chil d[c]
for (int m= 0; m< vd->vdev_ns_count; m++) {
metasl ab_t *mep = vd->vdev ms[n]
mut ex_ent er (&rsp- >nms_| ock) ;

/
The ns_tree has been overloaded to
contain allocated segnents. Now that we
finished traversing all blocks, any

bl ock that remains in the ns_tree
represents an all ocated bl ock that we
did not claimduring the traversal.

Cl ai med bl ocks woul d have been renpved
fromthe ns_tree.

* % ok k% k% kK

*/
range_tree_vacat e(msp >ms_tree, zdb_l eak,
msp->ms_| oaded = B_FALSE;

space_map_unl oad( nmsp- >ns_nap) ;
mut ex_exli t (&mrsp- >ms_| ock) ;

}

__unchanged_portion_onitted_

2434 static int
2435 dunp_bl ock_stats(spa_t *spa)

2436 {
2437
2438
2439
2440
2441

2443
2444
2445
2446
2447
2448

2450
2451
2452
2453
2454
2455
2456
2457
2458

2460
2461
2462
2463
2464
2465
2466

zdb_cb_t zcb = { 0 };
zdb_bl kstats_t *zb, *tzb;
uint64_t normalloc, normspace, total _alloc, total _found,

int flags = TRAVERSE_PRE | TRAVERSE PREFETCH METADATA | TRAVERSE_HARD;

int |eaks 0;

(void) printf("\nTraversing all bl ocks "/a;“/a;*’/a;fysl’/s Anvn",
(dump_opt['c'] || Idurrp opt['L']) ? to ver|fy oy
(dump_opt['c’] == 1) ? "netadata " :
dunp_opt['c’] ? "checksuns " : ""

(dump_opt['c’] && !dunp_opt[‘L’]) ? "and verify " @ "",

Idunp_opt['L'] ? "nothing |leaked " : "");

Load all space maps as SM ALLOCC maps, then traverse the pool
claiming each bl ock we discover. |If the pool is perfectly
consi stent, the space nmaps will be enpty when we’'re done.
Anything left over is a |leak; any block we can’t claim(because
it’s not part of any space map) is a double allocation,
reference to a freed bl ock, or an unclained | og bl ock.

* ok ok ok ok ok ¥

*/

zdb_| eak_i nit(spa, &zch);

/*
* If there's a deferred-free bplist, process that first.
*
/
(voi d) bpobj _iterate_nofree(&spa->spa_deferred_bpobj,
count _bl ock_cb, &zcb, NULL);
if (spa_versi on(spa) >= SPA VERSI ON_DEADLI STS)

(voi d) bpobj _iterate_nofree(&spa->spa_dsl _pool ->dp_free_bpobj,
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2467
2468
2469
2470
2471
2472
2473
2474

2476
2477

2479
2480
2481

2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493

2495
2496
2497
2498
2499
2500
2501
2502
2503
2504

2506
2507
2508
2509

2511

2513
2514

2516
2517

2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531

count _bl ock_ch, &zch, NULL);

}
if (spa_feature_is_active(spa,

&spa_feature_tabl e[ SPA_FEATURE_ASYNC DESTROY])) {
VERI FY3U(0, ==, bptree_iterate(spa->spa_neta_objset,
spa- >spa_dsl _pool - >dp_bptree_obj, B_FALSE, count _bl ock_ch,
&ch, NULL))T

}

if (dump_opt[’'c’] > 1)
flags | = TRAVERSE_PREFETCH_DATA;

zch. zcb_total asi ze = nmetasl ab_cl ass_get _al | oc(spa_normal _cl ass(spa));
zch. zcb_start = zcb.zcb_lastprint = gethrtime();

zcb. zcb_haderrors | = traverse_pool (spa, 0, flags, zdb_bl kptr_ch, &zch);
/*

* |f we’ve traversed the data bl ocks then we need to wait for those
* 1/0s to conplete. We | everage "The Godfather" zio to wait on

* all async 1/Cs to conplete.

*/

if (dump_opt['c’]) {
(void) zio_wait(spa- >spa async_zi o_root);
spa- >spa_async_zi o_root = zio_root(spa, NULL NULL,
ZI O FLAG CANFAIL | ZI O FLAG SPECULATI VE |
ZI O_FLAG_GODFATHER) ;

}

if (zcb.zcb_haderrors) {
(voi d) prlntf("\nError counts:\n\n");
(void) printf("\t%s %\n", "errno", "count");
for (|nt e = 0; e < 256; e++) {
f (zcb. zcb errors[e = 0) {
(void) printf("\t%d %Iu\n",
e, (u_longlong_t)zcb.zcb_errorsf[e]);

}

/*
* Report any | eaked segnents.
*/

zdb_| eak_fi ni (spa);
tzb = &zcb. zcb_type[ ZB_TOTAL] [ ZDB_OT_TOTAL] ;

normalloc = netasl ab_cl ass_get _al | oc(spa_nornal _cl ass(spa));
norm space = netasl ab_cl ass_get _space(spa_nornal _cl ass(spa));

total _alloc
total _found

tzb->zb_asi ze - zcb.zcb_dedup_asi ze;
if (total _found == total_alloc) {
it (!durmp_opt['L'])
(voi d) printf("\n\tNo | eaks (bl ock sum matches space"”
maps exactly)\n");

} else {
(void) printf("block traversal size %lu !=alloc %lu "
"(% %1d)\n",
(u_l ongl ong_t)total _found,
(u_l ongl ong_t )Jtotal _alloc,
(dunmp_opt['L']) ? "unreachable" : "Il eaked",
(longlong_t)(total _alloc - total _found));
| eaks = 1;
}

normalloc + netaslab_cl ass_get_all oc(spa_| og_cl ass(spa));
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2533 if (tzb->zb_count == 0)

2534 return (2);

2536 (void) printf("\n"

2537 (voi d) prl ntf("\ tbp count: %0l u\n",

2538 (u_longlong_t)tzb->zb_count);

2539 (void) printf("Vtganged count: %0l | u\ n"

2540 (l'ongl ong_t )tzb->zb_gangs);

2541 (voi d) prl ntf("\tbp | ogical: %0l lu avg: %l 1 u\n",
2542 (u_l ongl ong_t)tzb->zb_I si ze,

2543 (u_l I ongl ong t)(tzb->zb_|size / tzb->zb count))

2544 (void) printf("\tbp physi cal : %0l 1u avg:

2545 " el lu conpression: %.2f\n",

2546 (u_longlong_t)tzb->zb_psi ze,

2547 (u_l ongl ong_t) (tzb->zb_psize / tzb->zb_count),

2548 (doubl e) t zb->zb_l si ze T tzb->zb_psi ze);

2549 (voi d) prl ntf("\tbp allocated: 9d0llu avg: "

2550 lu conpressi on: 9. 2f\n"

2551 (u Iongl ong_t)tzb->zb_asi ze,

2552 (u_l ongl ong_t) (t zb->zb_asi ze / tzb->zb_count),

2553 (doubl e)tzb >zb_|size T tzb->zb_asi ze);

2554 (void) printf("\tbp_ deduped: %0l u ref>1:"

2555 " ool lu deduplication: 9%.2f\n",

2556 (u_l ongl ong_t) zcbh. zcb_dedup_asi ze,

2557 (u_l ongl ong_t ) zcbh. zcb_dedup_bl ocks,

2558 (doubl e) zcb. zcb_dedup_asi ze / tzb->zb_asize + 1.0);

2559 (void) printf("\tSPA allocated: %0Ilu used: 9%.2f%®AN",
2560 (u_longlong_t)normalloc, 100.0 * normalloc / norm space);
2562 if (tzb->zb_ditto_sanevdev != 0) {

2563 (void) printf("\tDittoed bl ocks on sane vdev: %Il u\n",
2564 (l ongl ong_t)tzb->zb_ditto_sanevdev);

2565 }

2567 if (dunp opt[’ b'] >= 2) {

2568 I, t, level;

2569 (VOId) printf("\nBl ocks\tLSIZE\t PSI ZE\ t ASI ZE"

2570 "\t avg\t conp\t%Mdotal\tType\n");

2572 for (t = 0; t <= ZDB OT_TOTAL; t++) {

2573 char csize[32], |size[32], psize[32], asize[32];
2574 char avg[32], gang[32];

2575 char *typenane;

2577 if (t < DMJ_OT_NUMTYPES)

2578 typenane = dnu_ot[t].ot_nane;

2579 el se

2580 typenane = zdb_ot_extnanme[t - DMJ_OT_NUMIYPES] ;
2582 if (zcbh.zcb_type[ZB TOTAL][t].zb_asize == 0) {
2583 (void) printf("96s\tobs\t¥bs\tIbs"
2584 "\t oBs\t ¥%bs\t ¥Bs\t s\ n",

2585

2586

2587

2588 -,

2589 -

2590

2591

2592 typenane) ;

2593 conti nue;

2594 }

2596 for (I = ZB TOTAL - 1; | >=-1; |--) {

2597 level = (I == -1 ? ZB TOTAL : 1);
2598 zb = &zcb. zch_type[level [[t];



new usr/src/cnd/ zdb/ zdb. ¢ 11

2600
2601

2603
2604

2606
2607
2608

2610
2611
2612
2613
2614
2615

2617
2618
2619
2620
2621

2623
2624
2625
2626
2627

2629
2630
2631
2632

2634
2635
2636
2637
2638
2639
2566
2640
2641
2642
2643

2645

2647
2648

2650
2651

2653
2654 }

if (zb->zb_asize == 0)
conti nue;

if (dunp_opt['b’] < 3 && level != ZB TOTAL)
cont i nue;

if (level == 0 && zb->zb_asize ==
zch. zcb _type[ ZB_TOTAL][t]. zb_asi ze)
conti nue;

zdb_ni cenun( zb->zb_count, c5| ze);

zdb_ni cenun( zb->zb_| si ze, |size);

zdb_ni cenun( zb- >zb_psi ze, psize);

zdb_ni cenun(zb->zb_asi ze, asize);

zdb_ni cenun( zb->zb_asi ze / zb->zb_count, avg);
zdb_ni cenun{ zb- >zb_gangs, gang);

(void) printf("%s\t%%s\tybs\tybs\tIbs"
"\toB. 2\t 96. 2f\ t ",
csize, |size, psize, asize, avg,
(doubl e)zb->zb_| size / zb->zb_psi ze,
100.0 * zb->zb_asize / tzb->zb aS|ze)

if (level == ZB TOTAL)
(void) printf("%\n", typenane);
el se
(void) printf(" Logd %\ n",
| evel, typenane);

if (dump_opt['b’] >= 3 && zb->zb_gangs > 0) {
(void) printf("\t nunber of ganged "
"bl ocks: ¥%\n", gang);

}

if (dump_opt['b’] >= 4) {
(v0|d) printf("psize
"(in 512-byte sectors):
"nunber of bl ocks\n");
dunp_hi st ogr an( zb- >zb_psi ze_hi st ogram
PSI ZE_HI STO _SI ZE, 0);
PSI ZE_HI STO _SI ZE) ;

}
}
}
}
(void) printf("\n");
if (leaks)
return (2);
if (zcb.zcb_haderrors)
return (3);
return (0);

__unchanged_portion_omtted_

2757 static void
2758 dunp_zpool (spa_t *spa)

2759 {
2760
2761

2763

dsl _pool _t *dp = spa_get_dsl (spa);
int rc =0;

if (dunp_opt['S']) {
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2764
2765
2766

2768
2769
2770
2771

2773
2774

2776
2777

2779
2780

2782
2783

2785
2786
2787
2788
2789
2790
2791
2792
2793

2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807

2809
2810

2812
2813

2815
2816

2818
2819
2820 }

if

dunp_si mul at ed_ddt (spa);
return;

(!dunp_opt[’'e’] & dunp_opt['C] > 1) {
(vord) printf("\nCached configuration:\n");
dunp_nvl i st (spa->spa_config, 8);

(dunp_opt['C])
dunp_config(spa);

(dwm opt['u'])
dunp_| uberbl ock( &spa- >spa_uberbl ock, "\ nUberbl ock:\n", "\n");

(dunmp_opt['D'])
dunp_al | _ddt s(spa);

(dump_opt['d’] > 2 || dunp_opt['ni])
dunp_net asl abs(spa);

(dump_opt["d’] || dump_opt['i']) {
dunp_di r (dp- >dp_met a_obj set);
if (dump_opt[’d ] >= 3)
durrp bpobj ( &spa- >spa_ def erred _bpobj ,
"Deferred frees"”
if (spa_versi on(spa) >= SPA VERSI| ON_DEADLI STS)
dunp_bpobj ( &spa- >spa_dsl pool >dp_free_bpobj,
"Pool snapshot frees", 0);

}

if (spa_feature_is_active(spa,
&spa_feature_tabl e[ SPA_FEATURE_ASYNC DESTROY])) {
dunp_bpt ree(spa- >spa_net a_obj set,
spa- >spa_ dsl _pool - >dp bpt ree_obj ,
"Pool dataset frees");

}
dunp_dt| (spa- >spa_r oot _vdev, 0);

(void) dmu_objset_find(spa_nane(spa), dunp_one_dir,
NULL, > FI ND_SNAPSHOTS | DS_FI ND_CHI LDREN) ;

(dunp_opt['b"] || dunp_opt[’'c'])
rc = dunp_bl ock_stats(spa);

(rc == 0)
rc = verify_spacemap_refcounts(spa);

(dunmp_opt[’'s
show_pool _st ats(spa);

(dunp_opt ' h'])
dunp_hi story(spa);

(rc !'=0)
exit(rc);

__unchanged_portion_omtted_
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5320 static void *
5321 ztest_deadman_t hread(void *arg)

5322 {

5323 zt est shared |t *zs = arg;

5324 spa_t *spa = ztest_spa;

5325 hrtine_t delta, total = O;

5327 for (;;) {

5328 delta = zs->zs_thread_stop - zs->zs_thread_start +

5329 MSEC2NSEC( zf s_deadman_syncti me_ms) ;

5331 (void) poll (NULL, 0O, (int)NSEC2MSEC(delta));

5333 /*

5334 * |f the pool is suspended then fail inmediately. Oherwise,
5335 * check to see if the pool is naking any progress. I|f

5336 * vdev_deadnman() discovers that there hasn't been any recent
5337 * |/Cs then it will end up aborting the tests.

5338 */

5339 if (spa_suspended(spa) || spa->spa_root_vdev == NULL) {
5339 if (spa_suspended(spa))

5340 f at aI(O, "aborting test after %Il u seconds because "
5341 "pool has transitioned to a suspended state."
5342 zfs_deadman_synctine_ns / 1000);

5343 return (NULL);

5344 }

5345 vdev_deadman( spa- >spa_r oot _vdev);

5347 total += zfs_deadman_syncti nme_ns/ 100

5348 (void) printf("ztest has been runni ng for %1 d seconds\n",
5349 total);

5350 }

5351 }

__unchanged_portion_onitted_
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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) 2013 by Del phix. All rights reserved.

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

24 * Copyright (c) 2013 by Saso Kisel kov. Al rights reserved.

25 * Copyright (c) 2013, Joyent, Inc. Al rights reserved.

26 */

28 #ifdef _KERNEL

29 #include <sys/systm h>

30 #el se

31 #include <errno. h>

32 #include <string.h>

33 #endi f

34 #include <sys/debug. h>

35 #include <sys/fs/zfs. h>
36 #include <sys/inttypes.h>
37 #include <sys/types. h>

38 #include "zfeature_comon. h"

40 /*

41 * Set to disable all feature checks while opening pools, allow ng pools with

42 * unsupported features to be opened. Set for testing only.
*/

44 bool ean_t zfeature_checks_di sabl e = B_FALSE;

46 zfeature_info_t spa_feature_tabl e[ SPA FEATURES] ;

48 /*

49 * Valid characters for feature guids. This list is mainly for aesthetic

50 * purposes and could be expanded in the future. There are different allowed
51 * characters in the guids reverse dns portion (before the colon) and its

52 * short name (after the colon).
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53 */

54 static int

55 }/al id_char(char c, boolean_t after_colon)

56

57 return ((c >='a && c <="'2") ||

58 (c>="'0 && c <="9) ||

59 c == (after_colon ? ’_’ 7))

60 }

__unchanged_portion_omtted_

152 void
153 zpool _feature_init(void)
154 {
155 zf eat ur e_r egi st er (SPA_FEATURE_ASYNC_DESTROY,
156 "com del phi x: async_destroy", "async_destroy",
157 "Destroy filesystens asynchronously.", B_TRUE, B _FALSE, NULL);
158 zf eat ure_r egi st er (SPA_FEATURE_EMPTY_BPOBJ,
159 "com del phi x: enpty_bpobj ", "enpty_bpobj",
160 "Snapshots use | ess space.", B TRUE, B FALSE, NULL);
161 zf eat ure_regi ster(SPA_FEATURE_LZ4_COWPRESS,
162 "org.illunos:|z4_conpress”, "lz4_conpress"”,
163 "LZ4 conpression algorithmsupport."”, B FALSE, B FALSE, NULL);
164 zf eat ure_regi st er (SPA_FEATURE_MULTI _VDEV_CRASH_DUWP,
165 "com joyent:nulti_vdev_crash_dunp", "multi_vdev_crash_dunp",
166 "Crash dunps to nultiple vdev pools.", B_FALSE, B _FALSE, NULL);
167 zf eat ur e_r egi st er (SPA_FEATURE_SPACEMAP_H STOGRAM
168 "com del phi x: spacenap_hi st ograni, "spacemap_hi st ograni',
169 ) " Spacenmaps nmi ntain space histograns.", B TRUE, B FALSE, NULL);
170

__unchanged_portion_omtted_
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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

Copyright (c) 2013 by Del phix. Al rights reserved.
Copyright (c) 2012 by Del phix. Al rights reserved.
Copyright (c) 2013 by Saso Kiselkov. Al rights reserved.
Copyright (c) 2013, Joyent, Inc. Al rights reserved.

28 #ifndef _ZFEATURE_COMVON_H
29 #define ~ZFEATURE_COMVON_H

31 #include <sys/fs/zfs. h>
32 #include <sys/inttypes. h>
33 #include <sys/types. h>

35 #ifdef __cplusplus
36 extern "C' {
37 #endif

39 struct zfeature_info;

41 typedef struct zfeature_info {

const char *fi_unaneg; /* User-facing feature name */

const char *fi_guid; /* On-disk feature identifier */

const char *fi_desc; /* Feature description */

bool ean_t fi_can_readonly; /* Can open pool readonly w o support? */
bool ean_t fi_nos; /* 1Is the feature necessary to read the MOS? */
struct zfeature_info **fi_depends; /* array; null term nated */

48 } zfeature_info_t;

50 typedef int (zfeature_func_t)(zfeature_info_t *fi, void *arg);

52 #define ZFS_FEATURE_DEBUG
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54 enum spa_feature {

55 SPA_FEATURE_ASYNC DESTROY,
56 SPA_FEATURE_EMPTY_BPCBJ,

57 SPA_FEATURE_LZ4_COVPRESS,

58 SPA_FEATURE_MULT| _VDEV_CRASH_DUMP,
59 SPA_FEATURE_SPACENAP_HI STOGRAM

60 SPA_FEATURES

61 } spa_feature_t;

__unchanged_portion_onitted_
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.\" Copyright (c) 2012 by Del phix. Al rights reserved.

.\" Copyright (c) 2013 by Saso Kisel kov. Al rights reserved.

.\" Copyright (c) 2013, Joyent, Inc. Al rights reserved.

\" The contents of this file are subject to the terns of the Conmon Devel opnment
" 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 ari s.org/os/licensing.

See the License for the specific |anguage governing perm ssions and
limtations under the License. Wen 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 below this
CDDL HEADER, with the fields enclosed by brackets "[]" replaced with your
own identifying information:

. Portions Copyright [yyyy] [nama of copyright owner]

. TH ZPOOL- FEATURES 5 "Aug 27,

. TH ZPOOL- FEATURES 5 "Mar 16, 2012

. SH NAME

zpool \ -features \- ZFS pool feature descriptions

. SH DESCRI PTI ON

.sp

.LP

ZFS pool on\-disk format versions are specified via "features" which replace
the ol d on\-disk format nunbers (the |ast supported on\-disk format nunber is
28). To enable a feature on a pool use the \fBupgrade\fR subcommand of the

\ f Bzpool \ f R(1M conmand, or set the \fBfeature@f R\ flfeature_nane\fR property
to \fBenabl ed\fR

.sp

.LP

The pool format does not affect file systemversion conpatibility or the ability
to send file systens between pools.

.sp

.LP

Since nost features can be enabl ed i ndependently of each other the on\-disk
format of the pool is specified by the set of all features marked as
\fBactive\fR on the pool. If the pool was created by another software version
this set may include unsupported features.

.SS "ldentifying features”

.sp

LP

Every feature has a guid of the form\flcom exanpl e: feature_nanme\fR The reverse
DNS nanme ensures that the feature's guid is unique across all ZFS

i mpl ement ati ons. When unsupported features are encountered on a pool they wll
be identified by their guids. Refer to the docunentation for the ZFS

i npl ementation that created the pool for infornation about those features.
.sp

.LP

Each supported feature al so has a short name. By convention a feature’s short
name is the portion of its guid which follows the ':’ (e.g.

\fl com exanpl e: feature_nanme\f R woul d have the short name \flfeature_nane\fR),
however a feature’s short name may differ across ZFS inplenmentations if
followi ng the convention would result in name conflicts.

\
\
\
\
A\
A\
\
\
\
\
\
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53 . SS "Feature states”
54 .sp
55 . LP
56 Features can be in one of three states:
57 .sp
58 .ne 2
59 .na
60 \fB\fBactive\fRfR
61 .ad
62 . RS 12n
63 This feature’s on\-disk format changes are in effect on the pool. Support for
64 this feature is required to inport the pool in read\-wite node. If this
65 feature is not read-only conpatible, support is also required to inport the pool
66 in read\-only node (see "Read\-only conpatibility").
67 .RE
69 .sp
70 .ne 2
71 .na
72 \fB\fBenabl ed\fRfR
73 . al
74 .RS 12n
75 An adm nistrator has marked this feature as enabled on the pool, but the
76 feature’s on\-disk format changes have not been made yet. The pool can still be
77 inported by software that does not support this feature, but changes may be nade
78 to the on\-disk format at any tinme which will nove the feature to the

118

\fBactive\fR state. Sone features may support returning to the \fBenabl ed\fR
state after becoming \fBactive\fR See feature\-specific docunentation for
details.

.RE

.sp
.ne 2

.na
\ f Bdi sabl ed\ f R

.ad

.RS 12n

This feature's on\-disk format changes have not been made and will not be nmade
unl ess an adm ni strator noves the feature to the \fBenabled\fR state. Features
cannot be disabl ed once they have been enabl ed.

. RE

.sp
.LP

The state of supported features is exposed through pool properties of the form
\flfeature@hort_nane\fR

. SS "Read\-only conpatibility"

.sp

.LP

Sone features may make on\-di sk format changes that do not interfere with other
software’s ability to read fromthe pool. These features are referred to as
"read\-only conpatible". If all unsupported features on a pool are read\-only
conpatible, the pool can be inported in read\-only node by setting the
\fBreadonl y\fR property during inport (see \fBzpool\fR(1M for details on

i mporting pools).

. SS "Unsupported features”

.sp

.LP

For each unsupported feature enabled on an inported pool a pool property
named \flunsupported@eature_guid\fR will indicate why the inport was all owed
despite the unsupported feature. Possible values for this property are:

.sp

.ne 2

. ha
\fB\fBinactive\fRfR
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119 . ad

120 . RS 12n

121 The feature is in the \fBenabled\fR state and therefore the pool’s on\-disk
122 format is still conpatible with software that does not support this feature.
123 . RE

125 . sp

126 .ne 2

127 .na

128 \fB\f Breadonl y\fR fR

129 . ad

130 . RS 12n

131 The feature is read\-only conpatible and the pool has been inported in

132 read\-only node.

133 . RE

135 . SS "Feature dependenci es”

136 .sp

137 .LP

138 Sone features depend on other features being enabled in order to function
139 properly. Enabling a feature will automatically enable any features it

140 depends on.

141 . SH FEATURES

142 .sp

143 . LP

144 The following features are supported on this system

145 .sp

146 .ne 2

147 .na

148 \f B\ f Basync_destroy\f R fR

149 . ad

150 . RS 4n

151 . TS

1521 | .

153 GUI D com del phi x: async_dest r oy

154 READ\ - ONLY COVPATI BLE yes

155 DEPENDENCI ES none

156 . TE

158 Destroying a file systemrequires traversing all of its data in order to
159 return its used space to the pool. Wthout \fBasync_destroy\fR the file system
160 is not fully renpved until all space has been reclainmed. If the destroy
161 operation is interrupted by a reboot or power outage the next attenpt to open
162 the pool will need to conplete the destroy operation synchronously.

164 When \fBasync_destroy\fR is enabled the file systenis data will be reclai med
165 by a background process, allow ng the destroy operation to conplete without
166 traversing the entire file system The background process is able to resune
167 interrupted destroys after the pool has been opened, elinminating the need
168 to finish interrupted destroys as part of the open operation. The anpunt
169 of space remmining to be reclainmed by the background process is avail able
170 through the \fBfreeing\fR property.

172 This feature is only \fBactive\fR while \fBfreeing\fR i s non\-zero.

173 . RE

175 .sp

176 .ne 2

177 .na

178 \fB\fBenpty_bpobj\fRfR

179 . ad

180 . RS 4n

181 . TS

1821 | .

183 GUI D com del phi x: enpt y_bpobj

184 READ\ - ONLY COVPATI BLE yes
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185
186

188
189
190

192
193
194
195
196

198
199
200

202
203
204
205
206
207
208
209
210
211
212
213

215
216
217
218

DEPENDENC! ES none
.TE

This feature increases the performance of creating and using a |arge
nunber of snapshots of a single filesystemor volunme, and al so reduces
the di sk space required.

When there are many snapshots, each snapshot uses nmany Bl ock Pointer
Obj ects (bpobj’s) to track bl ocks associated with that snapshot.
However, in common use cases, nost of these bpobj’'s are enpty. This
feature allows us to create each bpobj on-demand, thus elimnating the
enpty bpobjs.

This feature is \fBactive\fR while there are any fil esystens, vol unes,
or snapshots which were created after enabling this feature.

. RE

.sp

.ne 2

.na
\ f g\ fBl z4_conpress\fRfR

.a
. RS 4n

. TS

1.

QU D org.illunos:|z4_conpress
READ\ - ONLY COVPATI BLE no

DEPENDENCI ES none
.TE

\fBl z4\fR is a high-performance real -tinme conpression algorithmthat
features significantly faster conpression and deconpression as well as a
hi gher conpression ratio than the ol der \fBl zjb\fR conpression.
Typically, \fBl z4\fR conpression is approxi mately 50% faster on

219 conpressible data and 200% faster on | nconpressible data than

220 \fBl zjb\fR It is also approximately 80% faster on deconpression, while
221 giving approximately 10% better conpression ratio.

223 When the \fBl z4_conpress\fR feature is set to \fBenabled\fR the

224 adm nistrator can turn on \fBIz4\fR conpressi on on any dataset on the
225 pool using the \fBzfs\fR(1M command. Please note that doing so wll
226 imedi ately activate the \fBl z4_conpress\fR feature on the underlying
227 pool (even before any data is witten). Since this feature is not

228 read-only conpatible, this operation will render the pool uninportable
229 on systens wi thout support for the \fBlz4_conpress\fR feature. At the
230 nonent, this operation cannot be reversed. Booting off of

231 \fBl z4\f R-conpressed root pools is supported.

232 . RE

234 .sp

235 .ne 2

236 .na

237 \fB\fBspacenap_hi stogram fR f R

238 . ad

239 . RS 4n

240 . TS

2411 | .

242 QU D com del phi x: spacenap_hi st ogram

243 READ\ - ONLY COWPATI BLE yes

244 DEPENDENCI ES none

245 | TE

247 This features allows ZFS to maintain nore informati on about how free space
248 is organized within the pool. If this feature is \fBenabled\fR, ZFS wl|

249
250

set this feature to \fBactive\fR when a new space map object is created or
an existing space map is upgraded to the new fornmat. Once the feature is
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251
252

254
255

256 .

257

258 .
259 .
260 .

261
262
263
264
265

267
268
269

271
272
273

275
276

\fBactive\fR it will remain in that state until the pool is destroyed.
RE

.sp
.ne 2

na
\fB\fBnul ti _vdev_crash_dunp\fR fR

QD comjoyent:nulti_vdev_crash_dunp
READ\ - ONLY COVPATIBLE  no

DEPENDENCI ES none

. TE

This feature allows a dunp device to be configured with a pool conprised
of multiple vdevs. Those vdevs nay be arranged in any mirrored or raidz
configuration.

When the \fBnulti_vdev_crash_dunp\fR feature is set to \fBenabl ed\fR,
the administrator can use the \fBdunmpadm fR(1M command to configure a
dunp device on a pool conprised of nultiple vdevs.

. SH " SEE ALSO'
\ f Bzpool \ f R(1M
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 53 CpUparIO \
43700 Tue Sep 3 20:26:56 2013 54 cap_util.o \
new usr/src/uts/comon/ Makefile.files 55 di sp.o \
4101 et asl ab_debug shoul d allow for fine-grained control 56 group. o \
4102 space_maps should store nore information about thenselves 57 kstat _fr.o \
4103 space nap object bl ocksize should be increased 58 i scsi boot_prop.o \
4104 ::spa_space no | onger works 59 lgrp.o \
4105 renoving a mirrored | og device results in a | eaked object 60 I grp_topo.o \
4106 asynchronously | oad netasl ab 61 mapobj . o \
Revi ewed by: Matthew Ahrens <mahrens@lel phi x. con» 62 nmut ex. o \
Revi ewed by: Adam Levent hal <ahl @lel phi x. con> 63 page_| ock. o \
Revi ewed by: Sebastien Roy <seb@lel phi x. con» 64 page_retire.o \
IR RS S SRS R RS EE SRR RS RS E RS EEEE R R R SRR EEEEEREEEEEEEERSE] 65 panic.o \
1 # 66 param o \
2 # CDDL HEADER START 67 pg. o \
3 # 68 pghw. o \
4 # The contents of this file are subject to the terns of the 69 put next. o \
5 # Common Devel opnent and Distribution License (the "License"). 70 rctl_proc.o \
6 # You may not use this file except in conpliance with the License. 71 rw ock. o \
7 # 72 seg_knmem o \
8 # You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE 73 softint.o \
9 # or http://ww:. opensol aris.org/os/licensing. 74 string.o \
10 # See the License for the specific |anguage governing pern ssions 75 strtol.o \
11 # and limtations under the License. 76 strtoul .o \
12 # 77 strtoll.o \
13 # Wen distributing Covered Code, include this CDODL HEADER i n each 78 strtoull.o \
14 # file and include the License file at usr/src/OPENSOLARI S. LI CENSE. 79 thread_intr.o \
15 # |f applicable, add the follow ng below this CDDL HEADER, with the 80 vm _page. o \
16 # fields enclosed by brackets "[]" replaced with your own identifying 81 vm pagelist.o \
17 # information: Portions Copyright [yyyy] [nane of copyright owner] 82 zlib_obj.o \
18 # 83 clock_tick.o
19 # CDDL HEADER END
20 # 85 CORE_OBJS += $( COMMON_CORE_OBJS) $($( MACH) _CORE_OBJS)
22 # 87 ZLIB_OBIS = zutil.o znmod.o znod_subr.o \
23 # Copyright (c) 1991, 2010, Oracle and/or its affiliates. Al rights reserved. 88 adler32.0 crc32.0 deflate.o inffast.o \
24 # Copyright (c) 2012 Nexenta Systens, Inc. Al rights reserved. 89 inflate.o inftrees.o trees.o
25 # Copyright (c) 2013 by Del phix. Al rights reserved.
25 # Copyright (c) 2012 by Del phix. Al rights reserved. 91 CGENUNI X_0OBJS +=\
26 # Copyright (c) 2013 by Saso Kisel kov. All rights reserved. 92 access. o \
27 # 93 acl .o \
94 acl _common. o \
29 # 95 adjtime.o \
30 # This Makefile defines all file nodules for the directory uts/common 96 alarmo \
31 # and its children. These are the source files which may be considered 97 ai o_subr.o \
32 # common to all SunCS systens. 98 audi tsys. o \
99 audit_core.o \
34 i386_CORE_OBJS += \ 100 audi t _zone. o \
35 atomic.o \ 101 audit _menory.o \
36 avintr.o \ 102 aut oconf. o \
37 pic.o 103 avl .o \
104 bdev_dsort. o \
39 sparc_CORE_OBJS += 105 bio.o \
106 bi t map. o \
41 COMVON_CORE_OBJS += \ 107 bl abel . o \
42 beep. o \ 108 brandsys. o \
43 bitset.o \ 109 bz2bl ocksort.o \
44 bp_nap. o \ 110 bz2conpress.o \
45 brand. o \ 111 bz2deconpress.o \
46 cpucaps. o \ 112 bz2randtable.o \
47 cnt.o \ 113 bz2bzlib.o \
48 cnt_policy.o \ 114 bz2crctable.o \
49 cpu. o \ 115 bz2huf f man. o \
50 cpu_event. o \ 116 callb.o \
51 cpu_intr.o \ 117 callout.o \
52 cpu_pm o \ 118 chdir.o \
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119 chrod. o \ 185 ftrace.o \
120 chown. o \ 186 getcwd. o \
121 cladm o \ 187 getdents. o \
122 class. o \ 188 get | oadavg. o \
123 cl ock. o \ 189 get pagesi zes.o \
124 cl ock_highres.o \ 190 getpid.o \
125 clock_real time. o\ 191 gfs.o \
126 close. o \ 192 rusagesys. o \
127 conpr ess. o \ 193 gid.o \
128 condvar. o \ 194 groups. o \
129 conf.o \ 195 grow. o \
130 consol e. o \ 196 hat _refnod. o \
131 contract.o \ 197 id32.0 \
132 copyops. 0 \ 198 i d_space. o \
133 core.o \ 199 inet_ntop.o \
134 corectl.o \ 200 instance. o \
135 cred.o \ 201 ioctl.o \
136 cs_stubs. o \ 202 i p_cksum o \
137 dacf.o \ 203 i ssetugid.o \
138 dacf_clnt.o \ 204 i ppconf.o \
139 danmap. o \ 205 kcpc. o \
140 cyclic.o \ 206 kdi . o \
141 ddi .o \ 207 ki conv. o \
142 ddifmo \ 208 kl pd. o \
143 ddi _hp_inpl.o \ 209 knmem o \
144 ddi _hp_ndi . o \ 210 ksynms_snapshot . o
145 ddi _intr.o \ 211 | _strplunb. o \
146 ddi _intr_inpl.o \ 212 | abel sys. o \
147 ddi _intr_irmo \ 213 link.o \
148 ddi _nodei d. o \ 214 list.o \
149 ddi _periodic.o \ 215 | ockstat_subr.o \
150 devcfg. o \ 216 | og_sysevent.o \
151 devcache. o \ 217 | ogsubr. o \
152 device. o \ 218 | ookup. o \
153 devid. o \ 219 | seek. o \
154 devi d_cache. o \ 220 Itos.o \
155 devi d_scsi.o \ 221 I wp. o \
156 devi d_snp. o \ 222 Iwp_create.o \
157 devpolicy.o \ 223 Iwp_info.o \
158 di sp_l ock. o \ 224 lwp_self.o \
159 dnlc.o \ 225 | wp_sobj .o \
160 driver.o \ 226 Iwp_timer.o \
161 dunpsubr. o \ 227 | wpsys. o \
162 driver_lyr.o \ 228 mai n. o \
163 dtrace_subr.o \ 229 mrapobj sys. o \
164 errorg. o \ 230 mentntl. o \
165 et heraddr. o \ 231 menstr. o \
166 evchannel s. o \ 232 | grpsys. o \
167 exacct. o \ 233 nkdir.o \
168 exacct_core. o \ 234 nknod. o \
169 exec. o \ 235 nount . o \
170 exit.o \ 236 nove. o \
171 fbio.o \ 237 nsacct. o \
172 fentl.o \ 238 mul tidata.o \
173 fdbuffer.o \ 239 nbm ock. o \
174 fdsync. o \ 240 ndifmo \
175 femo \ 241 nice.o \
176 ffs.o \ 242 net stack. o \
177 fio. o \ 243 ntptine. o \
178 flock.o \ 244 nvpair.o \
179 fmo \ 245 nvpair_all oc_systemo
180 fork.o \ 246 nvpair_all oc_fixed. o
181 vpm o \ 247 fnvpair.o \
182 fs_reparse.o \ 248 octet.o \
183 fs_subr.o \ 249 open. o \
184 fsflush.o \ 250 p_online.o \
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251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316

pat hconf. o
pat hnane. o
pause. o
serializer.o
pci _intr_lib.o
pci _cap. o
pcifmo
pgrp.o

pgr psys. o
pid.o
pkp_hash. o
policy.o
poll.o

pool . o

pool _pset.o
port_subr.o
ppriv.o
printf.o
priocntl.o
priv.o
priv_const.o
proc.o
procset.o
processor _bind. o
processor _info.o
profil.o
project.o
gsort.o
rctl.o
rctlsys.o
readl 1 nk. o
refstr.o
renane. o
resol vepath. o
retire_store.o
process. o
rlimt.o
rmap. o

rw. o

rwstl ock. o
sad_conf. o
sid.o
sidsys. o
sched. o
schedct! .o
sctp_crc32.0

e —

sendfile.o
session. o
share. o
shuttle.o
sig.o

si gaction.o
sigal tstack. o
signotify.o
si gpendi ng. o
si gprocrmask. o
si gqueue. o

si gsendset. o
si gsuspend. o

o e e o e e e e e e e o e o e e e e — —
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317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382

sigtinmedwait.o
sl eepqg. o
sock_conf.o
space. o
sscanf. o
stat.o
statfs.o
statvfs.o
stol.o
str_conf.o
strcalls.o
stream o
stream 0.0
strext.o
strsubr.o
strsun.
subr.o
sunddi
sunndi
sunndi
sunpci
sunpm o
sundl pi . o
suntpi.o
swap_subr. o
swap_vnops. o
symink.o
sync. o

syscl ass. o
sysconfig.o
sysent. o
sysfs.o
system nfo.o
task.o
taskq. o
tasksys. o
time.o
timer.o
tines.o
tinmers.o
thread. o
tlabel .o
tnf_res.o
turnstile.o
tty_conmon. o
u8_textprep.o
uadm n. o
uconv. o

ucr edsys. o
uid.o
unask. o
unount . o
unane. o

uni x_bb. o
unl i nk. o
urw. o
utinme.o

ut ssys. o

o

[eNeNeNe]

vimem o

vm anon. o
vm as. o

vm neter.o
vm _pageout. o

o e e e e e e e e e e e e e e e e e e e e e e e o e e o e o o o o o o o o e o o o e e e
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383 vm pvn. o \
384 vmrmo \
385 vm seg. 0 \
386 vm subr. o \
387 vm swap. o \
388 vm usage. o \
389 vnode. o \
390 vui d_queue. o \
391 vuid_store.o \
392 wai tq.o \
393 wat chpoi nt. o \
394 yield.o \
395 scsi_confdata.o \
396 xattr.o \
397 xattr_comon.o \
398 xdr _nbl k. o \
399 xdr _mem o \
400 xdr. o \
401 xdr _array. o \
402 xdr _refer.o \
403 xhat . o \
404 zone. o

406 #

407 # Stubs for the stand-al one |inker/l|oader
408 #

409 spar c_GENSTUBS _OBJS = \

410 kobj _stubs. o

412 i386_CGENSTUBS_OBJS =

414 COVMON_GENSTUBS_OBIJS =

416 GENSTUBS_OBJS += $( COMMON_GENSTUBS_OBJS) $($( MACH) _GENSTUBS_OBJS)
418 #

419 # DTrace and DTrace Providers

420 #

421 DTRACE_OBJS += dtrace.o dtrace_isa.o dtrace_asmo
423 SDT_OBJS += sdt _subr.o

425 PROFILE_OBJS += profile.o

427 SYSTRACE_OBJS += systrace.o

429 LOCKSTAT_OBJS += | ockstat.o

431 FASTTRAP_OBJS += fasttrap.o fasttrap_isa.o

433 DCPC_OBJS += dcpc. o

435 #

436 # Driver (pseudo-driver) Mdules

437 #

438 | PP_OBJS += ippctl.o

440 AUDI O OBJS += audio_client.o audio_ddi.o audio_engine.o \
441 audio_fltdata.o audio_format.o audio_ctrl.o \
442 audi o_grc3. 0 audi o_output.o audio_input.o \
443 audi 0_oss. o audi o_sun. o

445 AUDI CEMULOK_OBJS += audi oenulOk. o
447 AUDI CENS_OBJS += audi oens. o
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449 AUDI OVI AB23X_0OBJS += audi ovi a823x. 0

451 AUDI OVI A97_0OBJS += audi ovi a97. 0

453 AUDI O1575_0BJS += audi 01575. 0

455 AUDI 0810_0OBJS += audi 0810. 0

457 AUDI OCM _OBJS += audi ocm . 0

459 AUDI OCM HD_0OBJS += audi ocm hd. o

461 AUDI OHD_OBJS += audi ohd. o

463 AUDI O XP_0OBJS += audi oi xp. 0

465 AUDI OLS _OBJS += audiols.o

467 AUDI OP16X_0OBJS += audi opl6x. 0

469 AUDI OPCl _OBJS += audi opci .o

471 AUDI OSOLO OBJS += audi osol 0.0

473 AUDI OTS_OBJS += audiots.o

475 AC97_0OBJS += ac97.0 ac97_ad.o ac97_alc.o ac97_cm .o
477 BLKDEV_OBJS += bl kdev. o

479 CARDBUS_OBJS += cardbus. o cardbus_hp. o cardbus_cfg.o
481 CONSKBD _OBJS += conskbd. o

483 CONSMS_OBJS += consns. 0

485 OLDPTY_OBJS += tty_ptyconf.o

487 PTC_OBJS += tty_pty.o

489 PTSL_OBJS += tty_pts.o

491 PTM OBJS += ptmo

493 M1 _0OBJS += mi.o mi_cicada.o mi_natsem .o mi_intel.o mi_qualsem .o\
494 mi_marvell.o mi_realtek.o mi_other.o
496 PTS OBJS += pts.o

498 PTY_OBJS += ptns_conf.o

500 SAD_OBIJS += sad. o

502 MXM4_OBJS += nd4. o nd4_nod. o

504 MD5_OBIJS += md5. o nmd5_nod. o

506 SHA1_OBJS += shal. o shal_nod. o

508 SHA2_OBJS += sha2. 0 sha2_nod. o

510 I PGPC_OBJS += classifierddi.o classifier.o filters.o trie.o table.o \
511 ba_table.o

513 DSCPMK_OBJS += dscpnk.o dscpnkddi .o
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515 DLCOSMK_OBJS += dl cosnk. o dl cosnkddi . o

517 FLOMCCT_OBJS +=

519
521
523
525
527
529

531
532
533
534
535
536
537
538
539
540
541
542
543
544
545

547
548
549
550
551
552
553
554
555
556
557
558
559
560
561

563
565
567
569
571
573
575
577
579

TOKENMI_OBJS +=
TSWICL_OBJS +=
ARP_CBJS +=

| CMP_OBJS +=

| CMP6_OBJS +=
RTS_OBJS +=

I P_I OMP_OBJS =
| P_RTS_0BJS
I P_TCP_OBJS

~SCTP_0BJS =

IP_ILB_OBJS =
I P_OBJS +=

I P6_OBIS +=
HOOK_CBJS +=
NETI _OBJS +=
KEYSOCK_OBJS +=
I PNET_OBJS +=
SPDSOCK_CBJS +=

| PSECESP_OBJS += i psecespddi .

| PSECAH_OBJS +=
SPPP_OBJS +=

flowacctddi.o flowacct. o
tokennt. o tokenntddi.o
tswtcl.o tswclddi.o
ar pddi . o
icnpddi.o
i cnpéddi . o
rtsddi.o

icnp.o icnp_opt_data.o

rts.o rts_opt_data.o

tcp.o tcp_fusion.o tcp_opt_data.o tcp_sack.o tcp_stats.o \
tcp_msc.o tcp_tiners.o tcp_tine_wait.o tcp_tpi.o tcp_output.o \
tcp_input.o tcp_socket.o tcp_bind.o tcp_cluster.o tcp_tunables.o
udp. o udp_opt_data. o udp_tunabl es. o udp_stats.o

sctp.o sctp_opt_data.o sctp_output.o \

sctp_init.o sctp_input.o sctp_cookie.o \

sctp_conn.o sctp_error.o sctp_snnmp.o \

sctp_tunabl es. o sctp_shutdown. o sctp_conmmon.o \

sctp_tiner.o sctp_heartbeat.o sctp_hash.o \

sctp_bind. o sctp_notify.o sctp_asconf.o \

sctp_addr.o tn_ipopt.o tnet.o ip_netinfo.o \

sctp_m sc.o

ilb.oilb_nat.o ilb_conn.o ilb_alg_hash.o ilb_alg_rr.o

ignp.o ipmp.o ip.o ip6.o ip6_asp.o ip6_if.o ip6_ire.o\
ip6_rts.oip_if.oip_ire.oip_listutils.o ip_nroute.o \
ip_multi.o 1p2mac.o ip_ndp.o ip_rts.o ip_srcid.o \

ipddi.o ipdrop.o m.o nd.o tunables.o optcomo snnpcomo \
ipsec_l oader.o spd.o ipclassifier.o inet_common.o ip_squeue.o \

squeue. o ip_sadb.o ip_ftable.o proto_set.o radix.o ip_dumy.o \
i p_hel per_streamo ip_tunables.o \

ip_output.o ip_input.o ip6_input.o ip6_output.o ip_arp.o \
conn_opt.o ip_attr.o ip_dce.o \

$(1P_I CVWP_OBIS) \

iR i i i il
ARR=X

i péddi . o

hook. o

neti_inmpl.o neti_nod.o neti_stack.o
keysockddi . o keysock. o keysock_opt_data. o
ipnet.o ipnet_bpf.o

spdsockddi . o spdsock. o spdsock_opt_data. o
0 i psecesp.o

i psecahddi . o i psecah. o sadb. o

sppp. 0 sppp_dl pi .o sppp_nod. o s_common. o
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581
583

585
586

588
590
592
594
596
598
600
602

604
605

607
608
609
610
611

613
614

616
618
620
622
624
626
628
630
632
634
636
638
640
642
644

645
646

SPPPTUN_OBJS += sppptun. o sppptun_nod. o

SPPPASYN_OBJS += spppasyn. o spppasyn_nod. o

SPPPCOVP_OBJS += spppconp. o spppconp_nod. o defl ate. o bsd-conp.o vjconpress.o \
zlib.o

TCP_OBJS += tcpddi. o

TCP6_OBJS += t cp6ddi . o

NCA_OBJS += ncaddi . o

SDP_SOCK_MOD_(OBJS += socknpd_sdp. o socksdp. o socksdpsubr. o

SCTP_SOCK_MOD_(OBJS += socknod_sctp. o socksctp. o socksct psubr.o
PFP_SOCK_MOD_0OBJS += socknod_pfp. o
RDS_SOCK_MOD_0OBJS += socknpd_rds. o

RDS_OBJS += rdsddi .o rdssubr.o rds_opt.o rds_ioctl.o

RDSI B_OBJS += rdsib.o rdsib_ib.o rdsib_cmo rdsib_ep.o rdsib_buf.o \
rdsi b_debug. o rdsib_sc.o

RDSV3_OBJS += af _rds.o rdsv3_ddi.o bind.o | oop.o threads.o connection.o \
transport.o cong.o sysctl.o nmessage.o rds_recv.o send.o \
stats.o info.o page.o rdna_transport.o ib_ring.o ib_rdma.o \
ib_recv.o ib.o ib_send.o ib_sysctl.o ib_stats.o ib_cmo \
rdsv3_sc. o rdsv3_debug.o rdsv3_inpl.o rdma.o rdsv3_af_thr.o

| SER OBJS += iser.o iser_cmo iser_cq.o iser_ib.o iser_idmo \
iser_resource.o iser_xfer.o

UDP_OBJS += udpddi . o

UDP6_OBJS += udp6éddi . o

SY_OBJS += gentty. o

TCO OBIS += ticots.o

TCOO OBJS += ticotsord.o

TCL_OBJS += ticlts.o

TL_OBJS += tl.o

DUMP_OBJS += dunp. o

BPF_OBJS += bpf.o bpf_filter.o bpf_nod.o bpf_dlt.o bpf_nac.o

CLONE_COBIJS += clone. o

CN_OBJS += cons. o

DLD_OBJS += dld_drv.o dld_proto.o dld_str.o dld_flow o

DLS OBJS += dls.o dls_link.o dls_nod.o dls_stat.o dls_ngnt.o

GLD_OBIS += gld.o gldutil.o

MAC_OBJS += mac. o mac_bcast.o mac_client.o nac_dat apath_setup.o mac_fl ow o
mac_hi 0. 0 mac_nod. o mac_ndd. o nac_provi der.o mac_sched. o \
mac_protect.o mac_soft_ring.o nac_stat.o mac_util.o
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713 SOL_UCVA_OBJS += sol _ucma. o
648 MAC 6TO4_OBJS += mac_6t 04. 0
715 SOL_UVERBS_OBJS += sol _uverbs. o sol _uverbs_conp. o sol _uverbs_event.o \
650 MAC _ETHER OBJS += mac_et her. o 716 sol _uverbs_hca. o sol _uverbs_gp.o
652 MAC | PV4_OBJS += mac_i pv4. o 718 SOL_UMAD_OBJS += sol _unad. o
654 MAC | PV6_OBJS += mac_i pvé. o 720 KSTAT_OBJS += kstat.o
656 MAC W FI _OBJS += mac_wifi.o 722 KSYMS_OBIS += ksyms. o
658 MAC | B_OBJS += mac_i b. o 724 | NSTANCE_OBJS += inst_sync.o
660 | PTUN_OBJS += iptun_dev.o iptun_ctl.o iptun.o 726 | WBCN_OBJS += iwscons. o
662 AGGR OBJS += aggr _dev.o aggr_ctl.o aggr_grp.o aggr_port.o \ 728 LOFI _OBIS += lofi.o LznaDec. o
663 aggr _send. o aggr_recv.o aggr_|lacp.o

730 FSSNAP_OBJS += fssnap.o
665 SOFTMAC _OBJS += softnmac_nmin.o softmac_ctl.o softmac_capab.o \

666 sof tmac_dev. o softnmac_stat.o softmac_pkt.o softmac_fp.o 732 FSSNAPI F_OBJS += fssnap_if.o
668 NET80211_OBJS += net 80211.0 net80211_proto.o net80211_i nput.o \ 734 MM OBJS += mem o
669 net 80211_out put. o net 80211_node. 0 net 80211 _crypto.o \
670 net 80211_crypto_none. o net80211_crypto_wep. o net80211_ioctl.o \ 736 PHYSMEM OBJS += physmem o
671 net 80211_crypto_tki p.o net80211_crypto_ccnp. o
672 net 80211_ht. o 738 OPTI ONS_OBJS += options.o
674 VNI C_OBJS += vnic_ctl.o vnic_dev.o 740 W NLOCK_OBJS += wi nl ocki 0.0
676 SIMNET_OBJS += simet.o 742 PM OBJS += pm o

743 SRN_OBIJS += srn.o
678 | B_OBJS += ibnex.o ibnex_ioctl.o ibnex_hca.o

745 PSEUDO OBJS += pseudonex. o
680 | BCM_OBJS += ibcminmpl.o ibcmsmo ibcmti.o ibcmutils.o ibcmpath.o \
681 ibcmarp.o ibcmarp_link.o 747 RAMDI SK_OBJS += randi sk. o
683 |1 BDM OBJS += i bdm o 749 LLCL_OBJS +=1llcl.o
685 | BDVA_OBJS += i bdma. o 751 USBKBM OBJS += usbkbm o
687 | BMF_OBJS += ibnf.o ibnf_inpl.o ibnf_dr.o ibnf_wge.o ibnf_ud_dest.o ibnf_nod. 753 USBWCM OBJS += usbwcm o
688 ibnf_send.o ibnf_recv.o ibnf_handlers.o ibnf_trans.o \
689 ibnf_timers.o ibnf_nmsg.o ibnf_utils.o ibnf_rnpp.o \ 755 BOFI _OBJS += bofi.o
690 ibnf_saa.o ibnf_saa_inpl.o ibnf_saa_utils.o ibnf_saa_events.o

757 H D_OBJS += hid.o

692 | BTL_OBJS += ibtl_inmpl.o ibtl_util.o ibtl_nemo ibtl_handlers.o ibtl_qgp.o \

693 ibtl _cg.o ibtl_w.o ibtl_hca.o ibtl_chan.o ibtl_cmo \ 759 HWA_RC _OBJS += hwarc. o
ibtl

694 _ncg.o ibtl_ibnex.o ibtl_srqg.o ibtl_part.o
761 USBSKEL_OBJS += usbskel . o
696 TAVOR _OBJS += tavor.o tavor_agents.o tavor_cfg.o tavor_ci.o tavor_cnd.o \
697 tavor_cqg.o tavor_event.o tavor_ioctl.o tavor_misc.o \ 763 USBVC_OBJS += ushbvc. o usbvc_v4l 2.0
698 tavor_nr.o tavor_gp.o tavor_gpnod.o tavor_rsrc.o \
699 tavor_srg.o tavor_stats.o tavor_umap.o tavor_w.o 765 H DPARSER_OBJS += hi dparser.o
701 HERMON_OBJS += hernon. o hernon_agents.o hernon_cfg.o hernon_ci.o hernon_cnd.o \ 767 USB_AC OBJS += usb_ac.o
702 hernon_cqg. o hernon_event.o hernon_ioctl.o hernon_mi sc.o \
703 hernmon_nr. o hernmon_qp. o hernon_qgpnod. o hernon_rsrc.o \ 769 USB_AS_OBJS += usb_as.o
704 hernon_srq. o hernon_stats.o hernmon_unmap. o hernmon_w .o \
705 hernon_fcoib.o hermon_fmo 771 USB_AH OBJS += usb_ah.o
707 DAPLT_OBIJS += daplt.o 773 USBMS_OBJS += usbns. o
709 SOL_OFS_OBJS += sol _cma. o sol _ib_cma. o sol _uobj.o \ 775 USBPRN_OBJS += usbprn.o
710 sol _of s_debug_util.o sol _ofs_gen_util.o \

711 sol _kverbs. o 777 UGEN_OBJS += ugen. o
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802
804
806
808
810
812
814
816
818
820
822
824
825
826
827
828
829
831
833
835
837
838
839
840
842

843
844

USBSER_OBJS += ushser.o usbser_rseq. o

USBSACM OBJS += usbsacm o

USBSER_KEYSPAN_OBJS += ushser _keyspan. o keyspan_dsd. o keyspan_pi pe. o
USBS49_FW OBJS += keyspan_49fw. o

USBSPRL_OBJS += ushser _pl 2303. o pl 2303_dsd. o

WUSB_CA OBJS += wusb_ca. o

USBFTDI _0OBJS += usbser_uftdi.o uftdi_dsd.o

USBECM OBJS += ushecm o

WC _OBJS += wscons. 0 vcons. o

VCONS_CONF_0OBJS += vcons_conf. o

SCSI_OBIJS += scsi _capabilities.o scsi_confsubr.o scsi_control.o \

scsi_data.o scsi_fmo scsi_hba.o scsi_reset_notify.o \
Scsi_resource. o scsi_subr.o scsi_transport.o scsi_watch.o \
snp_transport. o

SCSI _VHCI _OBJS += scsi _vhci.o npapi _inpl.o scsi_vhci_tpgs.o

SCSI _VHCI _F_SYM OBJS += sym o
SCSI _VHCI _F_TPGS_OBIJS += tpgs. o

SCS| _VHCI _F_ASYM SUN_OBJS +=  asymsun.o

SCSI _VHCI _F_SYM HDS_OBJS += sym_ hds. o

SCSI _VHCI _F_TAPE_OBJS += tape. o

SCSI _VHCl _F_TPGS_TAPE_OBJS += t pgs_t ape. o

SGEN_OBJS += sgen. o

SMP_CBIJS += snp. o

SATA_OBJS += sata.o

USBA_OBJS += hcdi .o wusba.o wusbai.o hubdi.o parser.o genconsole.o \

usbai _pi pe_ngnt. o usbai _req.o usbai _util.o usbai _register.o \
usba_devdb. o usbalO_cal I s. o usba_ugen. o whcdi.o wa.o

USBA_W THOUT_WUSB_OBJS += hcdi.o wusba.o wusbai.o hubdi.o parser.o gencons
usbai _pi pe_ngnt.o usbai _reqg.o usbai _util.o usbai _register.o \
usba_devdb. o usbalO_calls. o usba_ugen. o

USBA10_OBJS += usbal0.o0

RSM _OBJS += rsmo rsnka_pat hmanager . o rsnka_util.o

RSMOPS_OBJS += rsnops. 0

S1394_CBIJS += t1394.0 t1394_errnsg. 0 s1394.0 s1394_addr.o s1394_asynch.o \
s1394_bus_reset.o s1394_cnp.o s1394_csr.o s1394_dev_disc.o \
s1394_fa.o0 s1394_fcp.o \

s1394_hot pl ug. o0 s1394_i soch. 0 s1394_nmni sc. 0 h1394. 0 nx1394.0

HCl 1394_0BJS += hci 1394. 0 hci 1394_async. o hci 1394_attach. o hci 1394_buf.o \
hci 1394_csr. o hci 1394_detach. o hci 1394_extern.o \
hci 1394_ioctl .o hci 1394_i soch.o hci 1394_isr.o \
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845 hci 1394_i x| _conp. o hci 1394_i x| _isr.o hci 1394_ixl _misc.o \
846 hci 1394 _i x| _update. o hci 1394_m sc. o hci 1394_ohci .o \
847 hci 1394_q. 0 hci 1394_s1394i f. o0 hci 1394_t 1 abel .0 \

848 hci 1394_tlist.o hci 1394_vendor. o
850 AV1394_OBJS += av1394.0 av1394_as.o av1394_async.o av1394_cfgromo \
851 av1394 _cnp.o av1394 _fcp.o avl394_isoch. o av1394_i soch_chan.o \
852 av1394_isoch_recv.o0 av1394_isoch_xmit.o avl394_list.o \
853 av1394_queue. o

855 DCAML394_(OBJS += dcam o dcam frane.o dcam param o dcamreg.o \
856 dcamring_buff.o

858 SCSA1394_(OBJS += hba.o sbp2_driver.o sbp2_bus.o
860 SBP2_OBJS += cfgrom o sbp2.o0

862 PMODEM OBJS += pnodem o pnodemcis.o cis.o cis_callout.o cis_handlers.o cis_para
864 DSW OBJS += dsw. o dsw dev.o ii_tree.o

866 NCALL_OBJS += ncall.o \

867 ncal | _stub. o

869 RDC_OBJS += rdc.o \

870 rdc_dev.o \

871 rdc_io.o \

872 rdc_clnt.o \

873 rdc_prot_xdr.o \

874 rdc_svc.o \

875 rdc_bitmap.o \

876 rdc_health.o \

877 rdc_subr.o \

878 rdc_di skq. o

880 RDCSRV_OBJS += rdcsrv.o

882 RDCSTUB_OBJS += rdc_stub.o

884 SDBC _OBJS += sd_bcache.o \

885 sd_bio.o \

886 sd_conf.o \

887 sd_ft.o \

888 sd_hash.o \

889 sd_io.o \

890 sd_misc.o \

891 sd_pcu. o \

892 sd_t daenon.o \

893 sd_trace.o \

894 sd_iob_inmpl 0.0 \

895 sd_iob_impl 1.0\

896 sd_iob_inpl 2.0\

897 sd_iob_inpl 3.0\

898 sd_iob_inmpl 4.0\

899 sd_iob_inmpl 5.0\

900 sd_iob_inpl 6.0 \

901 sd_iob_inpl7.0 \

902 safestore.o \

903 saf estore_ram o

905 NSCTL_OBIJS += nsctl.o \

906 nsc_cache. o \

907 nsc_di sk.o \

908 nsc_dev.o \

909 nsc_freeze.o \

910 nsc_gen.o \
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911
912
913
914
915
916
917
918
919
920

922
923
924
925
926

928

930
931

933
934

936
937

939
941
942

943
944

972
974

nsc_memo \
nsc_ncallio.o \
nsc_power.o \
nsc_resv.o \
nsc_rmspin.o \
nsc_solaris.o \
nsc_trap.o \
nsc_list.o

UNI STAT_OBJS += spuni.o \
spcs_s_k. o

NSKERN_OBJS += nsc_ddi.o \
nsc_proc.o \
nsc_raw. o \
nsc_thread.o \
nskernd. o

SV_OBJS += SV. 0

PMCS_OBJS += pnts_attach.o pnts_ds.o pntcs_intr.o pntcs_nvramo pnts_sata.o \
pnts_scsa. o pnts_snhba. o pnts_subr.o pnts_fw og. o

PMCS8001FW C OBJS += pncs_fw hdr. o

PMCS8001FW OBJS += $( PMCS8001FW C_0BJS) SPCBoot.o ila.o firmare. o
#

# Build up defines and paths.

ST_OBIJS += st.o st_conf.o

EMLXS_OBJS += em xs_cl ock. o em xs_dfc. o enl xs_dhchap. o enl xs_di ag.o \
em xs_downl oad. o em xs_dunp. o enl xs_els.o enl xs_event.o \
em xs_fcf.o em xs_fcp.o em xs_fct.o em xs_hba. o enml xs_ip.o \
enl xs_nbox. o em xs_nmem o eml xs_nsg. o em xs_node. o \
em xs_pkt.o em xs_sli3.0 em xs_sli4.0 enlxs_solaris.o \
enm xs_thread. o

EMLXS_FW OBJS += em xs_fw. o

OCE_OBJS += oce_buf.o oce_fmo oce_gld.o oce_hw.o oce_intr.o oce_nain.o \
oce_nbx. o0 oce_ny. o0 oce_queue.0 oce_rx.o oce_stat.o oce_tx.o \
oce_utils.o

FCT_OBJS += discovery.o fct.o

Q.T_OBJS += 2400.0 2500.0 8100.0 glt.o glt_dma. o

SRPT_OBJS += srpt_nod.o srpt_ch.o srpt_cmo srpt_ioc.o srpt_stp.o

FCOE_OBJS += fcoe.o fcoe_eth.o fcoe_fc.o

FCOET_OBJS += fcoet.o fcoet_eth.o fcoet_fc.o

FCCEI _0BJS += fcoei.o fcoei _eth.o fcoei_|v.o

| SCSI T_SHARED _OBJS += \
i scsit_common. o

1 SCSI T_OBJS += $(|SCSI T_SHARED_OBJS) \
iscsit.o iscsit_tgt.o iscsit_sess.o iscsit_login.o\
iscsit_text.o iscsit_isns.o iscsit_radiusauth.o \
iscsit_radiuspacket.o iscsit_auth.o iscsit_authclient.o
PPPT_OBJS += alua_ic_if.o pppt.o pppt_nsg.o pppt_tgt.o

STMF_OBJS += lun_nap.o stnf.o
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1000
1002
1004
1006
1008
1010
1012
1014
1016
1018
1020
1022
1024
1026
1028
1030
1032
1034
1036
1038
1040
1042

STMF_SBD_OBJS += sbd. o sbd_scsi.o sbd_pgr.

SYSMBG_OBJS +
SES_OBJS +=
TNF_OBJS +=

Sysnsg. 0

ses.0 ses_sen.o ses_safte.

tnf_buf.o tnf_trace.
trace_funcs.o tnf_probe.

LOG NDMUX_OBJS += | ogi ndnux. o

DEVI NFO_OBJS += devinfo.o

DEVPOLL_OBJS
DEVPOOL_OBJS
18042_OBJS +=
KB8042_0BJS +

+=

+=

devpol | .o
devpool . o
18042.0

\

at _keyprocess.o \
kb8042. o \
kb8042_keyt abl es. o

MOUSE8042_0OBJS += npuse8042. 0

FDC_0OBJS +=

ASY_OBJS +=

ECPP_OBJS +=
VUl DVMBP_OBJS
VUl DVAP_OBJS
VUl DVBP_OBJS
VUl DPS2_0BJS

+=

+=

+=

+=

fdc.o
asy. o
ecpp. o
vui dmi ce. o vui dnBp. o
vui dmice. o vui dmidp. o
vui dmi ce. o vui dnbp. o

vui dmi ce. 0o vui dps2. o0

HPCSVC_OBJS += hpcsvc. o

PCl E_M SC _OBJS += pcie.o pcie_fault.o pcie_hp.o pciehpc.o pcishpc.o pcie_pw.

PCI HPNEXUS_OBJS += pci hp. o

OPENEEPR_OBJS += openprom o

RANDOM OBJS += random o

PSHOT_OBJS += pshot. o

GEN_DRV_OBJS += gen_drv.o

TCLI ENT_OBJS += tclient.o

TPHCI _OBJS += tphci.o

TVHCI _OBJS += tvhci.o

EMUL64_0BJS += enul 64. 0 enul 64_bsd. o

FCP_OBJS += fcp.o

FCI P_OBJS += fcip.o

o shd_zvol .o

0 ses_ses. o

(o]
(o]

tnf_witer.o
tnf.o

trace_init.o \

16
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1044
1046
1048

1050
1051

1053
1055
1057
1059
1061
1063
1065
1067
1069
1071
1073
1075
1077
1079
1081
1083
1085
1087
1088
1089
1090
1091
1093
1095
1097
1098
1099
1100
1102
1104
1106

1108

FCSM_OBJS += fcsmo
FCTL_OBJS += fctl.o
FP_OBJS += fp.o

QC_OBIS +=

ql _api.o gl _debug.o gl _hba_fru.o gl _init.o gl _ioch.o gl _ioctl.o \
gl _isr.o i e

gl _nbx. o gl _nx.o gl _xioctl.o gl _Pw_t gb .0

QLC FW 2200_OBJS += gl _fw 2200.0

QLC_FW 2300_0BJS += gl _fw_2300.0

QLC_FW 2400_OBJS += gl _fw 2400.0

QLC_FW 2500_0BJS += gl _fw_2500. 0

QLC FW 6322 _OBJS += gl _fw 6322.0

Q.C_FW 8100_0BJS += gl _fw_8100.0

QLGE_OBJS += glge.o qlge_dbg.o glge_flash.o glge_fmo glge_gld.o glge_npi.o

ZCONS_QOBJS += zcons. o

NV_SATA OBJS += nv_sata.o

Sl 3124_0BJS += si3124.0

AHCI _OBJS += ahci.o

PCl | DE_OBJS += pci-ide.o

PCEPP_OBJS += pcepp. 0

CPC_OBJS += cpc. o

CPUI D_OBJS += cpuid_drv.o

SYSEVENT_OBJS += sysevent.o

BL_OBJS += bl.o

DRM OBJS += drm sunnod. o drmkstat.o drm agpsupport.o \
drmauth.o drmbufs.o drmcontext.o drmdnma.o \
drmdrawabl e.o drmdrv.o drmfops.o drmioctl.o drmirg.o \
drm|ock.o drmnenory.o drmnsg.o drmpci.o drmscatter.o \
drm cache.o drmgemo drmnmmo ati_pcigart.o

FM OBJS += devfm o devf m machdep. o

RTLS _OBJS += rtls.o

#

# exec nodul es

§CUTEXEC_CBJS +=aout. o

ELFEXEC OBJS += elf.o el f_notes.o old_notes.o

I NTPEXEC_OBJS +=intp.o

SHBI NEXEC_OBJS +=shbin. o

JAVAEXEC_OBJS +=j ava. o

17
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1110 #

1111 # file system nodul es

1112 #

1113 AUTOFS_OBJS += auto_vfsops.o auto_vnops.o auto_subr.o auto_xdr.o auto_sys.o
1115 CACHEFS _OBJS += cachefs_cnode. o cachefs_cod. o \

1116 cachefs_dir.o cachefs_dlog. o cachefs_filegrp.o \
1117 cachefs_fscache. o cachefs_ioctl.o cachefs_log.o \
1118 cachefs_nodule.o \

1119 cachefs_noopc. o cachefs_resource.o \

1120 cachefs_strict.o \

1121 cachefs_subr.o cachefs_vfsops.o \

1122 cachefs_vnops. o

1124 DCFS_OBJS += dc_vnops. o

1126 DEVFS_OBJS += devfs_subr.o devfs_vfsops.o devfs_vnops.o

1128 DEV_OBJS += sdev_subr.o sdev_vfsops. o sdev_vnops. o \

1129 sdev_ptsops.o  sdev_zvol ops.o sdev_conmm o \

1130 sdev_profile.o sdev_ncache.o sdev_netops.o \

1131 sdev_i pnetops.o \

1132 sdev_vtops. o

1134 CTFS_OBJS += ctfs_all.o ctfs_cdir.o ctfs_ctl.o ctfs_event.o \

1135 ctfs_latest.o ctfs_root.o ctfs_symo ctfs_tdir.o ctfs_tnpl.o
1137 OBJFS_OBJS += objfs_vfs.o objfs_root.o obj fs_comon. o \

1138 objfs_odir.o obj fs_data.o

1140 FDFS_OBJS += fdops. o

1142 FI FO_OBJS += fifosubr.o fifovnops. o

1144 PI PE_OBJS += pi pe.o

1146 HSFS_OBJS += hsfs_node. o hsfs_subr.o hsfs_vfsops. o hsfs_vnops.o \
1147 hsfs_susp. o hsfs_rrip.o hsfs_susp_subr.o

1149 LOFS_OBJS += | of s_subr.o | of s_vfsops.o | of s_vnops. o

1151 NAMEFS_OBJS += nanevfs.o namevno. o

1153 NFS_OBJS += nfs_client.o nfs_common. o nfs_dunp.o \

1154 nfs_subr.o nfs_vfsops. o nfs_vnops.o \

1155 nfs_xdr.o nfs_sys.o nfs_strerror.o \

1156 nfs3_vfsops.o nfs3_vnops. o nfs3_xdr.o \

1157 nfs_acl _vnops.o nfs_acl _xdr.o nfs4_vfsops.o \

1158 nfs4_vnops. o nfs4_xdr.o nfs4_idmap.o \

1159 nf s4_shadow. o nfs4_subr.o \

1160 nfs4_attr.o nfs4_rnode. o nfs4_client.o \

1161 nfs4_acache. o nfs4_common. o nfs4_client_state.o \
1162 nfs4_cal | back. o nfs4_recovery.o nfs4_client_secinfo.o \
1163 nfs4_client_debug. o nfs_stats.o \

1164 nfs4_acl.o nfs4_stub_vnops. o nfs_cnd. o

1166 NFSSRV_OBJS += nfs_server.o nfs_srv.o nfs3_srv.o \

1167 nfs_acl _srv.o nfs_auth.o nfs_auth_xdr.o \

1168 nfs_export.o nfs_log.o nfs_log_xdr.o \

1169 nfs4_srv.o nfs4_state.o nfs4_srv_attr.o \

1170 nfs4_srv_ns.o nfs4_db. o nfs4_srv_deleg.o \

1171 nfs4_del eg_ops. o nfs4_srv_readdir.o nfs4_dispatch.o
1173 SMBSRV_SHARED OBJS += \

1174

snb_inet.o \
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1175 smb_match.o \ 1241 snb_set _fileinfo.o \
1176 snb_nsgbuf.o \ 1242 snb_si gni ng. o \
1177 smb_oem o \ 1243 smb_tree. o \
1178 smb_string.o \ 1244 smb_trans2_create_directory. o \
1179 smb_utf8.0 \ 1245 smb_trans2_dfs. o \
1180 snb_door _| egacy. o \ 1246 snb_trans2_find. o \
1181 snb_xdr.o \ 1247 snb_tree_connect.o \
1182 snmb_t oken. o \ 1248 smb_unl ock_byte_range. o \
1183 snmb_t oken_xdr. o \ 1249 smb_user. o \
1184 snb_sid.o \ 1250 snb_vfs.o \
1185 snb_native.o \ 1251 snb_vops. o \
1186 snb_netbios_util.o 1252 smb_vss. o \
1253 snb_wite.o \
1188 SMBSRV_OBJS += $( SMBSRV_SHARED OBJS) \ 1254 snb_wite_raw. o
1189 snb_acl . o \
1190 snb_all oc. o \ 1256 PCFS_OBJS += pc_alloc.o pc_dir.o pc_node. o pc_subr.o \
1191 snmb_cl ose. o \ 1257 pc_vfsops.o pc_vnops. o
1192 snb_common_open. o \
1193 snb_common_transact . o \ 1259 PROC_OBJS += prcontrol .o prioctl.o prsubr.o prusrio.o \
1194 snb_create.o \ 1260 prvfsops. o prvnops. o
1195 snb_del ete. o \
1196 snb_directory. o \ 1262 MNTFS_OBJS += mt vf sops. o mt vnops. o
1197 snb_di spat ch. o \
1198 snb_echo. o \ 1264 SHAREFS OBJS += sharetab. o sharefs_vfsops. o sharefs_vnops. o
1199 snb_femo \
1200 snb_find. o \ 1266 SPEC _OBJS += specsubr. o specvfsops. o specvnops. 0
1201 snb_flush.o \
1202 snb_fsinfo.o \ 1268 SOCK_OBJS += socksubr. o sockvfsops. o sockpar ams. 0 \
1203 smb_f sops. o \ 1269 socksyscal |l s.o socktpi.o sockstr.o \
1204 smb_init.o \ 1270 sockconmmon_vnops. o sockconmmon_subr. o \
1205 snb_kdoor . o \ 1271 sockcommon_sops. o sockcommon. o \
1206 snb_kshare. o \ 1272 sock_not supp. o socknotify.o \
1207 smb_kutil.o \ 1273 nl 7c. o nl 7curi.o nl 7chttp.o nl 7cl ogd. o \
1208 snmb_| ock. o \ 1274 nl 7cnca. o sodirect.o sockfilter.o
1209 snb_| ock_byt e_range. o \
1210 snb_| ocki ng_andx. o \ 1276 TMPFS_OBJS += tnp_dir.o tnp_subr. o tnp_t node. o tnmp_vfsops.o \
1211 snmb_| ogof f _andx. o \ 1277 tnp_vnops. o
1212 snmb_nmangl e_nane. o \
1213 snb_nbuf _mar shal i ng. o \ 1279 UDFS_OBJS += udf _all oc. o udf _bmap. o udf _dir.o \
1214 snb_nbuf _util.o \ 1280 udf _i node. o udf _subr. o udf _vfsops. o \
1215 smb_negotiate. o \ 1281 udf _vnops. o
1216 snb_net.o \
1217 snb_node. o \ 1283 UFS_OBJS += ufs_alloc.o uf s_bmap. o ufs_dir.o ufs_xattr.o \
1218 snb_nt _cancel . o \ 1284 uf s_i node. o ufs_subr.o ufs_tables.o ufs_vfsops.o \
1219 snb_nt _create_andx. o \ 1285 uf s_vnops. o quota. o quotacal |l s. o quota_ufs.o \
1220 snb_nt _transact _create.o \ 1286 ufs_filio.o ufs_l ockfs.o ufs_thread. o ufs_trans.o \
1221 snb_nt _transact _ioctl.o \ 1287 ufs_acl .o ufs_panic.o ufs_directio.o ufs_log.o \
1222 snb_nt _transact _notify_change. o \ 1288 uf s_extvnops.o ufs_snap.o lufs.o lufs_thread.o \
1223 snb_nt _transact _quota. o \ 1289 lufs_log.o lufs_map. o lufs_top.o | uf s_debug. o
1224 smb_nt _transact_security.o \ 1290 VSCAN OBJS += vscan_drv. o vscan_svc. o vscan_door. o
1225 snb_odir.o \
1226 snb_ofile.o \ 1292 NSMB_OBJS += snb_conn. o snb_dev. o snb_i od. o snb_pass. o \
1227 snb_open_andx. o \ 1293 snb_rq.o snb_sign.o snb_snb. o snb_subrs. o \
1228 smb_opi pe. o \ 1294 snb_tine.o snb_tran.o snb_trantcp. o snb_usr.o \
1229 snmb_opl ock. o \ 1295 subr_nthain. o
1230 snb_pat hnane. o \
1231 snb_print.o \ 1297 SMBFS_COMMON_OBJS += snbfs_ntacl .o
1232 smb_process_exit.o \ 1298 SMBFS_OBJS +=  snbfs_vfsops.o snbfs_vnops.o snbfs_node.o \
1233 smb_query_fileinfo.o \ 1299 snbfs_acl.o smbfs_client.o snbfs_snb.o \
1234 snb_read. o \ 1300 snbf s_subr. o snbf s_subr2. o \
1235 snb_r enane. o \ 1301 snbfs_rw ock.o snbfs_xattr.o \
1236 snb_sd. o \ 1302 $( SMBFS_COWON_0OBJS)
1237 snb_seek. o \
1238 snb_server. o \
1239 snb_session. o \ 1305 #
1240 snb_sessi on_set up_andx. o \ 1306 # LVM nodul es
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1307

1308 MD_OBJS += nd.o nd_error.o nd_ioctl.o nd_nddb.o nd_nanes.o \
md_nmed. o nd_renane. o nd_subr. o

1309
1311
1313
1315
1317
1319
1321
1323
1325
1327

1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372

#

MD_COWMMON_OBJS = nd_convert.o nd_crc.o nd_revchk. o
MD_DERI VED_OBJS = netanmed_xdr. o neta_basic_xdr.o

SOFTPART_OBJS += sp.o sp_ioctl.o

STRIPE_OBJS += stripe.o stripe_ioctl.o

HOTSPARES_OBJS += hot spares. o

RAID OBJS += raid.o raid_ioctl.o raid_replay.o raid_resync.o raid_hotspare.o

M RROR_OBJS += mirror.o mrror_ioctl.o mrror_resync.o

NOTI FY_OBJS += nd_notify.o

TRANS_OBJS += ndtrans.o trans_ioctl.o trans_| og.o

ZFS_COMMON_OBJS +=
arc.o
bplist.o
bpobj . o
bptree. o
dbuf. o
ddt. o
ddt _zap. o
dmu. o
dmu_diff.o
dmu_send. o
dmu_obj ect. o
drmu_obj set. o
dmu_traverse. o

dnode_sync. o
dsl _dir.o

dsl _dat aset.o
dsl _deadlist.o
dsl _destroy. o
dsl _pool . 0

dsl _synctask. o
dsl _userhol d. o
drmu_zfetch. o
dsl _del eg. o
dsl _prop.o

dsl _scan. o
zfeature.o
gzip.o

1z4.0

lzjb.o

net asl ab. o
range_tree.o
refcount. o
rrw ock. o

sa. o

sha256. o

spa.o
spa_config.o
spa_errlog.o
spa_history. o
spa_m sc. o
space_map. 0

o o e e e e e e e e e e e e e —
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1373 space_reftree. o
1374 tXg. 0

1375 uber bl ock. o
1376 uni que. o

1377 vdev. o

1378 vdev_cache. o
1379 vdev_file.o
1380 vdev_| abel . o
1381 vdev_nirror.o
1382 vdev_mi ssing. o
1383 vdev_queue. 0
1384 vdev_raidz.o
1385 vdev_root.o
1386 zap. o

1387 zap_l eaf.o

1388 zap_micro.o
1389 zfs_byt eswap. o
1390 zf s_debug. o
1391 zfs_fmo

1392 zfs_fuid.o

1393 zfs_sa.o

1394 zfs_znode. o
1395 zil.o

1396 zi0.0

1397 zi o_checksum o
1398 zi 0_conpress. o
1399 zio_inject.o
1400 zle.o

1401 zrl ock. o

1403 ZFS SHARED OBJS +=

1404 zf eat ure_common. o
1405 zfs_conmutil.o
1406 zfs_del eg. 0
1407 zfs_fletcher.o
1408 zf s_nanecheck. o
1409 zfs_prop.o

1410 zpool _prop.o
1411 Zpr op_conmon. 0
1413 ZFS OBJS +=

1414 $( ZFS_COWON_OBJS)
1415 $( ZFS_SHARED_OBJS)
1416 vdev_di sk. o
1417 zfs_acl.o

1418 zfs_ctldir.o
1419 zfs_dir.o

1420 zfs_ioctl.o
1421 zfs_log.o

1422 zfs_onexit.o
1423 zfs_replay.o
1424 zfs_rlock.o
1425 zfs_vfsops.o
1426 zfs_vnops. o
1427 zvol . o

1429 ZUT_OBJS +=

1430 zut.o

1432 #

1433 #

1434 #

1435 BUFMOD_OBJS += buf nod. o

streanms nodul es

1437 CONNLD_OBJS += connld.o

e o e e e e e e e e e e e

e e

e —
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1439 DEDUMP_OBJS += dedunp. o
1441 DRCOVPAT_OBJS += drconpat. o

1443 LDLINUX_OBJS += ldlinux.o

1445 LDTERM OBJS += |dtermo uwidth.o

1447 PCKT_OBJS += pckt.o
1449 PFMOD_OBJS += pf nmod. o
1451 PTEM OBJS += ptemo

1453 REDI RMOD_OBJS += strredirmo
1455 TIMOD_OBJS += tinod.o
1457 TIRDWR_OBJS += tirdw.o

1459 TTCOWPAT_OBJS +=ttconpat. o
1461 LOG OBJS += | 0g. 0

1463 PI PEMOD_OBJS += pi penpd. o

1465 RPCMOD_OBJS += rpcnod. 0 clnt_cots.o clnt_clts.o \

1466 clnt_gen.o clnt_perr.o n_rpcinit.o rpc_cal nsg. o \
1467 rpc_prot.o rpc_sztypes. o rpc_subr.o rpcb_prot.o \
1468 svc. o0 svc_clts.o svc_gen. o svc_cots.o \
1469 rpcsys. o xdr _si zeof . o clnt_rdma. o svc_rdna.o \
1470 xdr _rdnma. o rdma_subr. o xdrrdma_si zeof . o

1472 KLMVOD_OBJS += ki nmod. o \

1473 nlminpl.o \

1474 nlmrpc_handle.o \

1475 nl m di spatch.o \

1476 nlmrpc_svc.o \

1477 nimclient.o \

1478 nlmservice.o \

1479 nlmprot_clnt.o \

1480 nlmprot_xdr.o \

1481 nimrpc_clnt.o \

1482 nsm addr_clnt.o \

1483 nsm addr_xdr.o \

1484 sminter_clnt.o \

1485 sm.inter_xdr.o

1487 KLMOPS_OBJS += kil nops. o

1489 TLIMOD_OBJS += tlinod.o t_kalloc.o t _kbind. o t_kclose.o \
1490 t _kconnect. o t_kfree.o t_kgtstate.o t _kopen.o \
1491 t _krcvudat. o t _ksndudat . o t_kspoll.o t _kunbind.o \
1492 t _kutil.o

1494 RLMOD _OBJS += rlnod. o
1496 TELMOD_OBJS += tel nod. o
1498 CRYPTMOD_OBJS += cryptnod. o

1500 KB_OBJS += kbd. o keyt abl es. o
1502 #

1503 # | D mappi ng nodul e
1504 #

23
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1505 | DVAP_OBJS += i dmap_npod. o i dmap_kapi . o i dmap_xdr. o i dmap_cache. o
1507 #

1508 # schedul i ng cl ass nodul es

1509 #

1510 SDC OBJS += sysdc. o

1512 RT_OBJS += rt.o

1513 RT_DPTBL_OBJS += rt_dpthbl.o

1515 TS_OBJS += ts.o

1516 TS DPTBL_OBJS += ts_dpthl.o

1518 | A OBJS += ia.o

1520 FSS_OBIJS += fss.o

1522 FX_OBJS += fx.o

1523 FX_DPTBL_OBJS += fx_dpthl.o

1525 #

1526 # I nter-Process Conmmuni cation (IPC) nodul es

1527 #

1528 | PC_OBJS += ipc.o

1530 | PCMSG _OBJS += mBg.o0

1532 | PCSEM OBJS += semo

1534 | PCSHM OBJS += shmo

1536 #

1537 # bi gnum nodul e

1538 #

1539 COVMON_BI GNUM OBJS += bi gnum nod. o bi gnumi npl . o

1541 BI GNUM OBJS += $( COMMON_BI GNUM OBJS) $(BI GNUM PSR _OBJS)

1543 #

1544 # kernel cryptographic framework

1545 #

1546 KCF_OBJS += kcf.o kcf_call prov. o kcf_cbufcall.o kcf_cipher.o kcf_crypto.o \
1547 kef _cryptoadm o kcf _ctxops. o kcf _digest.o kcf_dual.o \

1548 kcf _keys. o kcf _mac. o kcf _nech_tabs. o kcf_nmiscapi.o \

1549 kcf _object.o kcf_policy.o kcf _prov_lib.o kcf_prov_tabs.o \
1550 kcf _sched. o kcf_session.o kcf_sign.o kcf_spi.o kcf_verify.o \
1551 kcf _random o nodes. o ecbh.o cbc.o ctr.o ccmo gcmo \

1552 fips_random o

1554 CRYPTOADM OBJS += cryptoadm o

1556
1558

1560
1561

1563
1565
1567

1569
1570

CRYPTO OBJS += crypto.o

DPROV_OBJS +=  dprov.o

DCA_OBJS += dca. o dca_3des. o dca_debug. o dca_dsa.o dca_kstat.o dca_rng.o \
dca_rsa.o

AESPROV_OBJS += aes. 0 aes_inpl.o aes_npdes. o

ARCFOURPROV_OBJS += arcfour.o arcfour_crypt.o
BLOWFI SHPROV_OBJS += bl owfi sh. o bl owfish_inpl.o

ECCPROV_OBJS += ecc.0 ec.0 ec2_163.0 ec2_nont.o ecdecode.o ecl_nult.o \
ecp_384.0 ecp_jac.o ec2_193.0 ecl.o ecp_192.0 ecp_521.0 \
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1571
1572
1573
1574

1576
1578

1580
1581
1582
1583

1585

1587
1588
1589

1591
1592
1593

1595
1597
1598
1599
1600

1602
1603

1605
1607
1609
1611
1612
1613
1614
1615
1616
1618
1619
1620
1622
1624
1626
1628
1629
1630

1632
1633

1635

ecp_jmo ec2_233.0 ecl _curve.o ecp_224.0 ecp_aff.o \
ecp_nont.o ec2_aff.o ec_naf.o ecl_gf.o ecp_256.0 np_gf2mo \
nmpi . o npl ogi c.o npnontg.o nmpprinme.o oid.o \

secitemo ec2_test.o ecp_test.o

RSAPROV_OBJS += rsa.o rsa_inpl.o pkcsl.o
SWRANDPROV_OBJS += swrand. o

#
# kernel SSL
#
KSSL_OBJS += kssl.o ksslioctl.o

KSSL_SOCKFI L_MOD OBJS += ksslfilter.o ksslapi.o ksslrec.o

#
# m sc.
#

nmodul es

C2AUDI T_OBJS += adr.o audit.o audit_event.o audit_io.o \
audit_path.o audit_start.o audit_syscalls.o audit_token.o \
audi t _mem o

PCI C_OBJS += pcic.o
RPCSEC _OBJS += secnod. o sec_clnt.o sec_svc. 0 sec_gen.o \
aut h_des. o auth_kern. o aut h_none. o aut h_| oopb. o\

aut hdesubr. o
key_prot.o

aut hdesprt. o
key_call.o

aut hu_prot.o \

svc_aut hu. o svcaut hdes. o

RPCSEC_GSS_0OBJS += rpcsec_gssnod. 0 rpcsec_gss. 0 rpcsec_gss_msc.o \
rpcsec_gss_utils.o svc_rpcsec_gss. o

CONSCONFI G_OBJS += consconfig. o
CONSCONFI G_DACF_OBJS += consconfi g_dacf.o consplat.o
TEM OBJS += temo tem safe. o 6x10.0 7x14.0 12x22.0

KBTRANS_OBJS +=
kbtrans. o
kbt rans_keyt abl es. o
kbtrans_pol |l ed. o
kbt rans_streans. o
usb_keyt abl es. o

—— e ——

KGSSD_OBJS += gssd_cl nt _stubs. o gssd_handle.o gssd_prot.o \

gss_di spl ay_nane. o gss_rel ease_nane. o gss_i nport_nane.o \
gss_rel ease_buffer.o gss_rel ease_oid_set.o gen_oids.o gssdnod. o
KGSSD_DERI VED_OBJS = gssd_xdr.o
KGSS_DUMWY_OBJS += dnech. o
KSOCKET_OBJS += ksocket.o ksocket _nod. o
CRYPTO= cksuntypes. o decrypt.o encrypt.o encrypt_|length.o etypes.o \
nfold.o verify_checksum o prng.o bl ock_size.o nmake_checksum o\
checksum | ength. o hnac. o default_state.o mandatory_suntype. o

# cryptol/ des
CRYPTO DES= f_cbc.o f_cksumo f_parity.o weak_key.o d3_cbc.o ef_crypto.o

CRYPTO_DK= checksum o derive.o dk_decrypt.o dk_encrypt.o
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1637

1639
1640

1642
1643

1645
1646

1648
1649

1651
1652

1654
1655

1657
1658
1659
1660
1661
1662
1663

1665
1666

1668

1670
1671
1672
1673
1674
1675
1676
1677
1678
1679

1683

1686
1687
1688
1689
1690
1691
1692

1694
1696

1698
1699

1701

CRYPTO_ARCFOUR= k5_arcfour.o

# crypto/ enc_provider
CRYPTO _ENC= des. o des3.0 arcfour_provider.o aes_provider.o

# crypto/ hash_provi der
CRYPTO_HASH= hash_kef _generic.o hash_knmd5. 0 hash_crc32. o hash_kshal. o

# crypt o/ keyhash_provi der
CRYPTO_KEYHASH= descbc. o k5_knd5des. o k_hmac_nmd5. o

# crypto/crc32
CRYPTO_CRC32= crc32.0

# crypto/old
CRYPTO _OLD= ol d_decrypt.o ol d_encrypt.o

# crypto/raw
CRYPTO_RAWE raw_decrypt.o raw encrypt. o

K5_KRB= kfree.o copy_key.o \
parse.o init_ctx.o \
ser_adata.o ser_addr.o \
ser_auth. o ser_cksumo \
ser_key.o ser_princ.o \
serialize.o unparse.o \
ser_actx.o

K5_0S= tineofday.o toffset.o \

init_os_ctx.o c_ustine.o

SEAL= seal .0 unseal .o

MECH=  del ete_sec_context.o \

i mport_sec_context.o \

gssapi _krb5.0 \

k5seal . 0 k5Sunseal . 0 k5seal v3.0 \
ser_sctx.o \

sign.o \

util_crypt.o \

util_validate.o wutil_ordering.o \
util_segnumo util_set.o util_seed.o \
wap_size_limt.o verify.o

MECH GEN= util _token.o

KGSS_KRB5_CBJS += krb5mech. o \
${MECH) $(SEAL) $(MECH GEN) \
$( CRYPTO) $( CRYPTO DES) $( CRYPTO DK) $( CRYPTO ARCFOUR) \
$( CRYPTO ENC) $( CRYPTO HASH) \
$( CRYPTO_KEYHASH) $( CRYPTO CRC32) \
$( CRYPTO OLD) \
$( CRYPTO_ RAW $(K5_KRB) $(K5_OS)

DES_OBJS += des_crypt.o des_inpl.o des_ks.o des_soft.o

DLBOOT_OBJS += bootparamxdr.o nfs_dlinet.o scan.o

KRTLD OBJS += kobj _bootfl ags. o getoptstr.o \
kobj . o kobj _kdi .o kobj _I mo kobj_subr.o
MOD_OBJS += nmodctl .o nodsubr.o nodsysfile.o nodconf.o nbdhash. o
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1703
1705
1706
1707
1709
1711
1713
1715
1717
1719
1721
1723
1725
1727
1729
1731
1733
1735
1737
1739
1741
1743
1745
1747
1749
1751
1753

1755
1756

1758
1759
1760
1762

1764
1765

1767
1768

STRPLUMB_OBJS += strplunb.o

CPR_OBJS += cpr_driver.o cpr_dunp.o \
cpr_main.o cpr_misc.o cpr_nod.o cpr_stat.o \
cpr_uthread. o

PROF_OBJS += prf.o

SE_OBJS += se_driver.o

SYSACCT_OBJS += acct. o

ACCTCTL_OBJS += acctctl.o

EXACCTSYS_OBJS += exacct sys. 0

KAl O OBJS += aio.o0

PCMCI A_OBJS += pcntia.o cs.o0 cis.o cis_callout.o cis_handlers.o cis_parans.o
BUSRA OBJS += busra.o

PCS_OBJS += pcs. o

PCAN_OBJS += pcan. o

PCATA_OBJS += pcide. o pcdi sk.o pcl abel.o pcata.o

PCSER_OBJS += pcser.o pcser_cis.o

PCW._OBJS += pcwW .0

PSET_OBJS += pset.o

OHCI _OBJS += ohci .o ohci _hub. o ohci _polled.o

UHCI _OBJS += uhci.o uhciutil.o uhcitgt.o uhci hub.o uhcipolled.o
EHCl _OBJS += ehci.o ehci_hub. o ehci_xfer.o ehci_intr.o ehci_util.o ehci_polled.o
HUBD_OBJS += hubd. o

USB_M D _OBJS += usb_mnid.o

USB | A OBJS += usb_ia.o

UWBA_OBJS += uwba. o uwbai.o

SCSA2USB_(OBJS += scsa2usb. o usb_ns_bul konly. o usb_ns_chi.o
HWAHC OBJS += hwahc.o hwahc_util.o

WUSB_DF_OBJS += wusb_df. o
WUSB_FWMOD_OBJS += wusb_fwnod. o

IPFCBJS+—|pf|I solaris.o fil.o solaris.o ip_ state0|pfra90|p nat.o \
ip_proxy.o ip_auth.o ip_pool.o ip_htable.o ip_Tookup.o \
ip_log.o misc.o ip_conpat.o ip_nat6.o drand48.o

| BD_OBJS += ibd.o ibd_cmo

ElI BNX_OBJS += enx_main.o enx_hdlrs.o enx_ibt.o enx_log.o enx_fip.o \
enx_m sc. 0 enx_g.0 enx_ctl.o

EQ B_OBJS += eib_admo eib_chan.o eib_cm.o eib_ctl.o eib_data.o \

eib_fip.o eib_ibt.o eib_Tog.o eib_mac.o eib_main.o \
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1769
1771
1773
1775

1777
1778

1780
1782
1784
1786

1788
1789

1791
1793
1795
1797

1799
1800

1802
1803

1805
1807
1809

1811
1812

1814
1816
1818
1820
1822
1824
1826
1828
1830
1832
1834

28
eib_rsrc.o eib_svc.o eib_vnic.o

DLPI STUB_OBJS += dI pi stub. o

SDP_OBJS += sdpddi . o

TRILL_OBJS += trill.o

CTF_OBJS += ctf_create.o ctf_decl.o ctf_error.o ctf_hash.o ctf_labels.o \
ctf_l ookup.o ctf_open.o ctf_types.o ctf_util.o ctf_subr.o ctf_nod. o

SMBI OS_OBJS += snb_error.o snb_info.o snb_open. o snb_subr.o snb_dev. o
RPCI B_OBJS += rpcib.o

KMDB_OBJS += kdrv. o

AFE_OBJS += afe.o

BGE_OBJS += bge_mai n2. 0 bge_chi p2. 0 bge_kstats. o bge_|l og. o bge_ndd.o \
bge_atomi c.o bge_mii.o bge_send.o bge_recv2.0 bge_mii_5906.0

DMFE_OBJS += dnfe_log.o dnfe_main.o dnfe_nii.o
EFE_OBJS += efe. o0

ELXL_OBJS += el xl.o

HVE_OBJS += hne. o

| XGB_OBJS += ixgh.o ixgb_atom c.o ixgb_chip.o ixgb_gld.o ixgbh_kstats.o \
ixgb_log.o ixgb_ndd.o ixgb_rx.o ixgbh_tx.o ixgh_xmi.o

NGE_OBJS += nge_mmin. o nge_atom c.o nge_chip.o nge_ndd. o nge_kstats.o \
nge_l 0g. 0 nge_rx. o0 nge_tx.o nge_xmi.o

PCN_OBJS += pcn. o
RGE_OBJS += rge_main.o rge_chip.o rge_ndd.o rge_kstats.o rge_|l 0g.0 rge_rxtx.o
URTW. OBJS += urtw. o

ARN_OBJS += arn_hw. o arn_eepromo arn_mac.o arn_calib.o arn_ani.o arn_phy.o arn_
arn_maein.o arn_recv.o arn_xmit.o arn_rc.o

ATH OBJS += ath_aux.o ath_nmain.o ath_osdep.o ath_rate.o
ATU OBJS += atu.o

| PW OBJS += i pw2100_hw. o i pw2100. o
I W_0OBJS += i pw2200_hw. o i pw2200. o
I WH_OBJS += iwh.o

| VK_OBJS += iwk2.0

I WP_OBJS += iwp.o

MAL_OBJS += mwl . o

MALFW OBJS += mm fw_nobde. o

WPl _OBJS += wpi .o

RAL_OBJS += rt2560.0 ral _rate.o
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1836 RUM OBJS += rum o

1838 RWD_OBJS += rt2661.0

1840 RWN_OBJS += rt 2860.0

1842 UATH OBJS += uath.o

1844 UATHFW OBJS += uat hf w_nod. o

1846 URAL_OBJS += ural .o

1848 RTW OBJS += rtw. o snt93cx6. 0 rtwphy.o rtwphyio.o

1850 ZYD OBJS += zyd.o zyd_usb.o zyd_hw. o zyd_fw. o

1852 MXFE_OBJS += nxfe.o

1854 MPTSAS _OBJS += nptsas.o nptsas_inpl.o nptsas_init.o nptsas_raid.o nptsas_snhba. o
1856 SFE_OBJS += sfe.o sfe_util.o

1858 BFE_OBJS += bfe.o

1860 BRI DGE_OBJS += bridge. o

1862 | DM SHARED OBJS += base64. 0

1864 | DM OBJS += $(1 DM_SHARED _OBJS) \

1865 idmo idminpl.o idmtext.o idmconn_smo idmso.o

1867 VR _OBJS += vr.o

1869 ATGE_OBJS += atge_mmin.o atge_|l le.o atge_nii.o atge_| 1.0 atge_l1lc.o

1871 YGE_OBJS = yge.o

1873 #

1874 # Build up defines and paths.

1875 #

1876 LI NT_DEFS += - Duni x

1878 #

1879 # This duality can be renpved when the native and target conpilers
1880 # are the sane (or at |east recognize the sane conmand |ine syntax!)
1881 # It is a bug in the current conpilation systemthat the assenber
1882 # can't process the -Y I, flag.

1883 #

1884 NATI VE_I NC_PATH += $(1 NC_PATH) $( CCYFLAG) $( UTSBASE) / conmmon

1885 AS_| NC_PATH = $(I NC_PATH) -1 $( UTSBASE)/ common

1886 | NCLUDE_PATH += $(1 NC_PATH) $( CCYFLAG) $( UTSBASE) / commpn

1888 PCl EB_OBJS += pcieb.o

1890 # Chel si o N110 10G NI C driver nodul e

1891 #

1892 CH OBJS = ch.o glue.o pe.o sge.o

1894 CH COM OBJS = ch_mac. o ch_subr.o cspi.o espi.o ixf1010.0 nt3.0 rm4 nc5.0 \
1895 mv88elxxx. 0 mv88x201x.o0 ny3126.0 pnB393.0 tp.o ulp.o
1896 vsc7321.0 vsc7326.0 xpak.o

1898 #

1899 # Chel sio Term nator 4 10G NI C nexus driver nodul e

1900 #
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1901 CXGBE_FW OBJS = t4_fwo t4_cfg.o

1902 CXGBE_COM OBJS = t4_hw. o common. o

1903 CXGBE_NEX_OBJS = t4_nexus.o t4_sge.o t4_mac.o t4_ioctl.o shared.o \
1904 t4_12t.0 adapter.o osdep.o

1906 #

1907 # Chel sio Term nator 4 10G NIC driver nodul e

1908 #

1909 CXGBE_OBJS = cxgbe. o

1911 #

1912 # PCl strings file

1913 #

1914 PClI _STRI NG OBJS = pci_strings.o

1916 NET_DACF_OBJS += net_dacf.o

1918 #

1919 # Xframe 10G NI C driver nodul e

1920 #

1921 XGE_OBJS = xge.o xgell.o

1923 XGE_HAL_OBJS = xgehal -channel .o xgehal -fifo.o xgehal -ring.o xgehal-config.o \
1924 xgehal -driver.o xgehal -nm o xgehal -stats.o xgehal -device.o \
1925 xge- queue. o xgehal -mgnt . o xgehal - ngnt aux. o

1927 #

1928 # e1000g nodul e

1929 #

1930 E1000G OBJS += e1000_80003es2l an. o e1000_82540. 0 e€1000_82541. 0 e1000_82542.0 \
1931 €1000_82543. 0 e1000_82571. 0 e1000_api .o e1000_ichslan. o \
1932 €1000_nac. o e1000_nanage. 0 €1000_nvm o e1000_osdep. o \
1933 e€1000_phy. o e1000g_debug. o €1000g_n=wi n. o0 €1000g_all oc. 0 \
1934 e1000g_t x. 0 e1000g_rx. 0 el000g_stat. o

1936 #

1937 # Intel 82575 1G NI C driver nodul e

1938 #

1939 1 GB_OBIJS = igbh_82575.0 igb_api.o igb_nac.o igb_nanage.o \

1940 igb_nvm o igb_osdep.o igb_phy.o igb_buf.o \

1941 i gb_debug.o igb_gld.o igb Iog o igb_main.o\

1942 igb_rx.o igb_stat.o i gb tx

1944 #

1945 # Intel Pro/100 NI C driver nodul e

1946 #

1947 | PRB_OBJS = iprb.o

1949 #

1950 # Intel 10GbE PCIE NIC driver nodule

1951 #

1952 | XGBE_OBJS = i xgbe_82598. 0 i xgbe_82599. o i xghe_api . \

1953 i xgbe_common. o i xgbe_phy. o \

1954 i xgbe_buf. o i xgbe_debug. o i xgbe_gl d. o \

1955 i xgbe_l 0g. 0 i xgbe_main. o \

1956 i xgbe_osdep. o i xgbe_rx. o ixgbe_stat.o \

1957 i xgbe_tx. o0 ixgbe_x540.0 ixgbe_nbx.o

1959 #

1960 # NIU 10G 1G driver nodul e

1961 #

1962 NXGE_OBJS = nxge_nmc. 0 nxge_i pp. 0 nxge_rxdnma. o \

1963 nxge_t xdna. 0 nxge_t xc. 0 nxge_nai n. o \

1964 nxge_hw. o nxge_fzc.o nxge_virtual. \

1965 nxge_send. o nxge_cl assify. o nxge_ ffl p.o \

1966 nxge_ffl p_hash. o nxge_ndd. o nxge_kstats.o \

30
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1967 nxge_zcp. o nxge_fm o nxge_espc. o nxge_hv. o
1968 nxge_hi 0. 0 nxge_hi o_guest.o nxge_intr.o
1970 NXGE_NPI_OBJS =\

1971 npi .o npi _mac.o npi_ipp.o

1972 npi _txdma. o npi _rxdma. o npi _txc.o

1973 npi _zcp. o npi_espc.o npi_fflp.o

1974 npi _vir.o

1976 NXCGE_HCALL_OBJS = \

1977 nxge_hcall .o

1979 #

1980 # Virti o nodul es

1981 #

1983 # Virtio core

1984 VIRTIO OBJS = virtio.o

1986 # Virtio block driver

1987 VI OBLK_OBJS = viobl k.o

1989 #

1990 # ki conv nodul es

1991 #

1992 KI CONV_EMEA_OBJS += ki conv_enea. o

1994 KI CONV_JA OBJS += kiconv_ja.o

1996 Kl CONV_KO OBJS += ki conv_cck_conmmon. o ki conv_ko. o

1998 KI CONV_SC OBJS += ki conv_cck_comon. o kiconv_sc. o

2000 KI CONV_TC OBJS += ki conv_cck_conmon. o kiconv_tc.o

2002 #

2003 # AAC nodul e

2004 #

2005 AAC_OBJS = aac.o0 aac_ioctl.o

2007 #

2008 # sdcard nodul es

2009 #

2010 SDA _OBJS = sda_cnd. o sda_host.o sda_init.o sda_nmemo sda_nod.o sda_slot.o
2011 SDHOST_OBJS =  sdhost. o

2013 #

2014 # hxge 10G driver nodul e

2015 #

2016 HXCGE_OBIS = hxge_mai n. o hxge_vmac. o hxge_send. o

2017 hxge_t xdnma. o hxge_r xdna. o hxge_virtual .o
2018 hxge_fm o hxge_fzc.o hxge_hw o hxge_kstats.o
2019 hxge_ndd. o hxge_pfc.o

2020 hpi .o hpi _vmac. o hpi _rxdma. o hpi _t xdna. o
2021 hpi _vir.o hpi_pfc.o

2023 #

2024 # MEGARAI D_SAS nodul e

2025 #

2026 MEGA_SAS_OBJS = negarai d_sas.o

2028 #

2029 # MR_SAS nodul e

2030 #

2031 MR_SAS OBJS = I d_pd_nap.o nr_sas.o nr_sas_tholt.o nr_sas_list.

———

——— ——

31

new usr/src/uts/comon/ Makefile.files 32

2033 #

2034 # 1 SCSI _I NI TI ATOR nodul e

2035 #

2036 |1 SCSI _I NI TIATOR_OBJS = chap.o iscsi_io.o iscsi_thread.o \

2037 iscsi_ioctl.o iscsid.o iscsi.o

2038 iscsi_login.oisns_client.o iscsiAuthdient.o \
2039 iscsi_lun.o iscsiAuthdientdue.o

2040 iscsi_net.o nvfile.o iscsi_cnd.o \

2041 i scsi_queue. o0 persistent.o iscsi_conn.o \

2042 iscsi_sess.o radius_auth.o iscsi_crc.o \

2043 iscsi_stats.o radi us_packet.o iscsi_doorclt.o \
2044 iscsi_targetparamo utils.o kifconf.o

2046 #

2047 # ntxn 10Gb/1Go NI C driver nodul e

2048 #

2049 NTXN_OBIS = unmonic_init.o unmgemo unmnic_hw. o unmndd.o \

2050 unmni c_main.o unmnic_iSr.o unmnic_ctx.0 niu.o
2052 #

2053 # Myricom 10G NI C driver nodul e

2054 #

2055 MYRI 10GE_OBJS = nyri 10ge. o nyri 10ge_lro.o0

2057 # nul I driver nodul e

2058 #

2059 NULLDRI VER _OBJS = nul I driver.o

2061 TPM OBJS = tpmo tpmhcall.o
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1311 /*
1312 * Try to change the block size for the indicated dnode. This can only
1313 * succeed if there are no blocks allocated or dirty beyond first block
1314 */

1315 int

1316 dnode_set _bl ksz(dnode_t *dn, uint64_t size, int ibs, dmu_tx_t *tx)
1317 {

1318 drmu_buf _i npl _t *db, *db_next;

1319 int err;

1321 if (size == 0)

1322 size = SPA_M NBLOCKSI ZE;

1323 if (size > SPA MAXBLOCKSI ZE)

1324 size = SPA_MAXBLOCKSI ZE;

1325 el se

1326 size = P2ROUNDUP( si ze, SPA_M NBLOCKSI ZE) ;

1328 if (ibs == dn->dn_indbl kshift)

1329 ibs = 0;

1331 if (size >> SPA_M NBLOCKSHI FT == dn->dn_dat abl kszsec && i bs == 0)
1332 return (0);

1334 rw_enter (&dn->dn_struct_rw ock, RWWRI TER);

1336 /* Check for any allocated bl ocks beyond the first */
1337 if (dn->dn_maxbl kid != 0)

1337 if (dn->dn_phys->dn_maxbl kid != 0)

1338 goto fail;

1340 mut ex_ent er (&dn->dn_dbuf s_nt x) ;

1341 for (db = list_head(&dn->dn_dbufs); db; db = db_next) {
1342 db_next = list_next(&n->dn_dbufs, db);

1344 if (db->db_blkid !'= 0 & db->db_bl kid != DMJ_BONUS_BLKI D &&
1345 db->db_bl kid !'= DMJ_SPILL_BLKI D) {

1346 mut ex_exi t (&dn->dn_dbuf s_nt x) ;

1347 goto fail;

1348 }

1349 }

1350 mut ex_exi t (&dn->dn_dbufs_nt x) ;

1352 if (ibs & dn->dn_nlevels != 1)

1353 goto fail;

1355 /* resize the old block */

1356 err = dbuf _hold_inpl (dn, 0, 0, TRUE, FTAG &db);

1357 if (err ==

1358 dbuf _new_si ze(db, size, tx);

1359 else if (err !'= ENCENT)

1360 goto fail;
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1362 dnode_set dbl ksz(dn, size);

1363 dnode_setdirty(dn, tx);

1364 dn->dn_next _bl ksz[ t x- >t x_t xg&TXG_MASK] = si ze;

1365 if (ibs)

1366 dn->dn_i ndbl kshi ft = ibs;

1367 dn->dn_next _i ndbl kshi ft [t x- >t x_t xg&TXG_MASK] = i bs;
1368 }

1369 /* rele after we have fixed the blocksize in the dnode */
1370 if (db)

1371 dbuf _rel e(db, FTAG;

1373 rw_exit(&n->dn_struct _rw ock);

1374 return (0);

1376 fail:

1377 rw_exit(&n->dn_struct _rw ock);

1378 return ( SET_ERROR(ENOTSUP)) ;

1379 }

__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

I I i
-~

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

* Copyright (c) 2013 by Saso Kisel kov. All rights reserved.

*/

#i ncl ude <sys/zfs_context.h>
#i ncl ude <sys/dnu. h>

#i ncl ude <sys/dmu_tx. h>

#i ncl ude <sys/space_nmap. h>

#i ncl ude <sys/netasl ab_i npl. h>
#i ncl ude <sys/vdev_inpl. h>

#i ncl ude <sys/zio. h>

#i ncl ude <sys/spa_inpl.h>

/
Allow al l ocations to switch to gang bl ocks quickly. W do this to

avoi d having to load |ots of space_maps in a given txg. There are,

however, some cases where we want to avoid "fast" gangi ng and instead

we want to do an exhaustive search of all netaslabs on this device.
Currently we don’t allow any gang, zil, or dunp device related allocations
to "fast" gang.

* ok kb % Ok

*

#def i ne CAN_FASTGANG fl ags) \
('((flags) & (METASLAB_GANG CHI LD | METASLAB_GANG HEADER | \
METASLAB_GANG AVAI D)) )

#def i ne METASLAB WEI GHT_PRI MARY
#def i ne METASLAB_WEI GHT_SECONDARY
#def i ne METASLAB_ACT| VE_NASK

( METASLAB_WEI GHT_PRI MARY | METASLAB_VEI GHT_SECONDARY)

(1ULL << 63)
(1ULL << 62)
\

uint64_t metaslab_aliquot = 512ULL << 10;
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111

113
114
115
116
117

ui nt 64_t netasl ab_gang_bang = SPA MAXBLOCKSI ZE + 1;
/

/* force gang bl ocks */

B

The in-core space nap representation is nore conpact than its on-disk form
The zfs_condense_pct determ nes how nuch nore conpact the in-core

* space_nap representation nust be before we conpact it on-disk.

* Val ues shoul d be greater than or equal to 100.

*/

int zfs_condense_pct = 200;

/
This val ue defines the nunber of allowed allocation failures per vdev.

If a device reaches this threshold in a given txg then we consider skipping
al | ocations on that device. The value of zfs_ng_alloc_failures is conputed
in zio_init() unless it has been overridden in /etc/system

* Ok Ok k% %
~

int zfs_ng_alloc_failures = 0;

/
The zfs_mg_noal | oc_t hreshol d defines which netaslab groups should
be eligible for allocation. The value is defined as a percentage of
a free space. Metaslab groups that have nore free space than
zfs_ng_noal | oc_t hreshol d are always eligible for allocations. Once
a netaslab group’s free space is less than or equal to the
zfs_ng_noal loc_threshold the allocator will avoid allocating to that
group unless all groups in the pool have reached zfs_ng_noalloc_threshol d.
Once all groups in the pool reach zfs_ng_noall oc_threshold then all
groups are allowed to accept allocations. Gang bl ocks are al ways
eligible to allocate on any netaslab group. The default value of 0 neans
* no netaslab group will be excluded based on this criterion.
*
/
int zfs_ng_noall oc_threshold = 0;

B

/*

* When set will load all netaslabs when pool is first opened.

* Metasl ab debuggi ng: when set, keeps all space maps in core to verify frees.
*/

i nt metasl ab_debug_| oad = 0;

static int nmetaslab_debug = O;

/*
* \Wen set will prevent netaslabs from being unl oaded.

*/

int nmetasl ab_debug_unl oad = 0;

/
M ni mum si ze which forces the dynam c allocator to change
it’s allocation strategy. Once the space nap cannot satisfy
an allocation of this size then it switches to using nore
aggressive strategy (i.e search by size rather than offset).

* Ok kb * ok
~

uint64_t metaslab_df _all oc_threshol d = SPA_MAXBLOCKSI ZE;

/*

* The mninum free space, in percent, which nust be avail able

* in a space map to continue allocations in a first-fit fashion.
* Once the space_map’s free space drops below this |level we dynanmically
* switch to using best-fit allocations.

*/

int metaslab_df _free_pct = 4;

/*

* A netaslab is considered "free" if it contains a contiguous

* segnent which is greater than netaslab_m n_alloc_size.

*/

uint64_t metaslab_min_alloc_size = DMJ_MAX_ACCESS;
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250 {
119 /* 251 const netaslab_t *nl = x1;
120 * Percentage of all cpus that can be used by the netaslab taskq. 252 const netaslab_t *n2 = x2;
109 * Max nunber of space_naps to prefetch.
121 */ 254 if (ml->ns_wei ght < nR->ms_wei ght)
122 int netasl ab_l oad_pct = 50; 255 return (1);
111 int netaslab_prefetch_limt = SPA DVAS_PER BP; 256 if (ml->ms_wei ght > n2->nms_wei ght)
257 return (-1);
124 /*
125 * Determ nes how many txgs a netaslab nay renain | oaded wi thout having any 259 I*
126 * allocations fromit. As long as a netaslab continues to be used we wl|l 260 * |f the weights are identical, use the offset to force uni queness.
127 * keep it | oaded. 261 */
114 * Percentage bonus multiplier for netaslabs that are in the bonus area. 262 if (ml->ns_start < nR->ns_start)
128 */ 233 if (ml->ms_map->smstart < nR->ns_nap->smstart)
129 int netasl ab_unl oad_del ay = TXG SI ZE * 2; 263 return (-1);
116 int netasl ab_snmo_bonus_pct = 150; 264 if (ml->ns_start > nR->nms_start)
235 if (ml->ns_map->smstart > nR->nms_nap- >sm start)
131 /* 265 return (1);
132 * Should we be willing to wite data to degraded vdevs?
133 * 267 ASSERT3P(nil, ==, nR);
134 bool ean_t zfs_write_to_degraded = B_FALSE;
269 return (0);
136 /* 270 }
137 */l\/ax nunber of netaslabs per group to prel oad. __unchanged_portion_onitted_
138 *
139 int netaslab_preload_limt = SPA_DVAS_PER BP; 319 netasl ab_group_t *
320 netasl ab_group_create(netasl ab_class_t *nt, vdev_t *vd)
141 /* 321 {
142 */ Enabl e/ di sabl e prel oadi ng of netasl ab. 322 net asl ab_group_t *nm;
143 *
144 bool ean_t et asl ab_prel oad_enabl ed = B_TRUE; 324 mg = kmem zal | oc(si zeof (metaslab_group_t), KM SLEEP);
325 mut ex_i ni t (&g- >ng_| ock, NULL, MJUTEX DEFAULT, NULL);
146 /* 326 avl _create(&mg->ng_netasl ab_tree, netasl ab_conpare,
147 * Enabl e/ di sabl e additional weight factor for each netasl ab. 327 sizeof (metaslab_t), offsetof(struct netaslab, nms_group_node));
148 */ 328 mg- >nmg_vd = vd;
149 bool ean_t net asl ab_wei ght _fact or_enabl e = B_FALSE; 329 ng- >ng_cl ass = nt;
330 ng- >ng_activati on_count = O;
152 /* 332 nmg- >ng_t askg = taskqg_create("nmetasl ab_group_tasksq", netaslab_| oad_pct,
153 * 333 m ncl syspri, 10, | NT_MAX, TASKQ THREADS CPU PCT);
154 * Metasl ab cl asses
155 * 335 return (ng);
156 */ 336 }
157 netasl ab_class_t * __unchanged_portion_ontted_
158 netasl ab_cl ass_create(spa_t *spa, netaslab_ops_t *ops)
129 netasl ab_cl ass_create(spa_t *spa, space_map_ops_t *ops) 387 void
159 { 388 net asl ab_group_passi vat e( net asl ab_group_t *ng)
160 met asl ab_cl ass_t *nt; 389 {
390 met asl ab_cl ass_t *nt = ng->ng_cl ass;
162 nc = kmem zal | oc(si zeof (metaslab_class_t), KM SLEEP); 391 net asl ab_group_t *ngprev, *ngnext;
164 nc- >nc_spa = spa; 393 ASSERT(spa_confi g_hel d(nc->nt_spa, SCL_ALLOC, RWWRI TER));
165 nmc->nc_rotor = NULL;
166 nT->nT_ops = ops; 395 if (--ng->ng_activation_count != 0) {
396 ASSERT(nc->nt_rotor != ng);
168 return (nct); 397 ASSERT( ng->ng_prev == NULL);
169 } 398 ASSERT( ng- >ngy_next == NULL);
____unchanged_portion_onmitted_ 399 ASSERT( ng- >ng_acti vati on_count < 0);
400 return;
243 | * 401 }
244 *
245 * Metasl ab groups 403 taskqg_wai t (ng->ny_t askq) ;
246 *
247 */ 405 ngprev = ng- >ng_prev;
248 static int 406 mgnext = ng- >ng_next;

249 et asl ab_conpare(const void *x1, const void *x2)
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408 if (mg == ngnext) {

409 nmc->nc_rotor = NULL;

410 } else {

411 nc->nc_rotor = ngnext;
412 nmgpr ev- >ng_next = ngnext;
413 ngnext - >ng_prev = ngprev;
414 }

416 nmg- >mg_prev = NULL;

417 mg- >mg_next = NULL;

418 }

____unchanged_portion_onitted_

482 | *

483 *

484 * Range tree call backs
450 * Common al | ocator routines

485 *
486 */
488 [ *

489 * Conparison function for the private size-ordered tree. Tree is sorted
490 * by size, larger sizes at the end of the tree.

491 */

492 static int

493 netasl ab_rangesi ze_conpar e(const void *x1, const void *x2)

454 net asl ab_segsi ze_conpar e(const void *x1, const void *x2)

494 {

495 const range_seg_t *rl = x1;

496 const range_seg_t *r2 = x2;

497 uint64_t rs_sizel =rl->s_end - rl->rs_start;

498 uint64_t rs_size2 =r2->s_end - r2->rs_start;

456 const space_seg_t *sl = x1;

457 const space_seg_t *s2 = x2;

458 uint64_t ss_sizel = sl->ss_end - sl->ss_start;

459 uint64_t ss_size2 = s2->ss_end - s2->ss_start;

500 if (rs_sizel < rs_size2)

461 if (ss_sizel < ss_size2)

501 return (-1);

502 if (rs_sizel > rs_size2)

463 if (ss_sizel > ss_size2)

503 return (1);

505 if (rl->rs_start < r2->rs_start)

466 if (sl->ss_start < s2->ss_start)

506 return (-1);

508 if (rl->rs_start > r2->rs_start)

468 if (sl->ss_start > s2->ss_start)

509 return (1);

511 return (0);

512 }

514 | *

515 * Create any block allocator specific conponents. The current allocators
516 * rely on using both a size-ordered range_tree_t and an array of uint64_t’'s.
475 * This is a helper function that can be used by the allocator to find
476 * a suitable block to allocate. This will search the specified AVL
477 * tree looking for a block that matches the specified criteria.

517 */

518 static void

519 netaslab_rt_create(range_tree_t *rt, void *arg)

479 static uint64_t

480 net asl ab_bl ock_pi cker (avl _tree_t *t, uint64_t *cursor, uint64_t size,
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481 uint64_t align)

520 {

521 metaslab_t *msp = arg;

483 space_seg_t *ss, ssearch;

484 avl _i ndex_t where;

523 ASSERT3P(rt->rt_arg, ==, nsp);

524 ASSERT(nmsp->ns_tree == NULL);

486 ssearch.ss_start = *cursor;

487 ssearch. ss_end = *cursor + size;

526 avl _creat e( &sp->ns_si ze_tree, netaslab_rangesi ze_conpare,
527 si zeof (range_seg_t), offsetof(range_seg_t, rs_pp_node));
528 }

489 ss = avl _find(t, &ssearch, &where);

490 if (ss == NULL)

491 ss = avl _nearest(t, where, AVL_AFTER);

530 /*

531 * Destroy the block allocator specific conponents.

493 while (ss !'= NULL)

494 uint64_t offset = P2ROUNDUP(ss->ss_start, align);
496 if (offset + size <= ss->ss_end) {

497 *cursor = offset + size;

498 return (of fset);

499 }

500 ss = AVL_NEXT(t, ss);

501 }

503 /*

504 * If we know we’ ve searched the whole map (*cursor == 0), give up.
505 * Otherw se, reset the cursor to the beginning and try again.
532 */

507 if (*cursor == 0)

508 return (-1ULL);

510 *cursor = 0;

511 return (netasl ab_bl ock_pi cker(t, cursor, size, align));
512 }

533 static void
534 netaslab_rt_destroy(range_tree_t *rt, void *arg)
515 net asl ab_pp_| oad(space_map_t *sm

535 {

536 netaslab_t *msp = arg;

517 space_seg_t *ss;

538 ASSERT3P(rt->rt_arg, ==, nsp);

539 ASSERT3P(msp->nms_tree, ==, rt);

540 ASSERTO( avl _numodes( &rsp->ns_si ze_tree));

519 ASSERT(sm >sm ppd == NULL);

520 sm>sm ppd = knmem zal | oc(64 * sizeof (uint64_t), KM SLEEP);

542 avl _destroy(&rsp->ns_si ze_tree);

522 sm>sm pp_root = knem al | oc(sizeof (avl_tree_t), KM SLEEP);

523 avl _create(sm >sm pp_root, netaslab_segsi ze_conpare,

524 si zeof (space_seg_t), offsetof(struct space_seg, ss_pp_node));
526 for (ss = avl _first(&m>smroot); ss; ss = AVL_NEXT(&sm >smroot,
527 avl _add(sm >sm pp_root, ss);

543 }

545 static void
546 netaslab_rt_add(range_tree_t *rt, range_seg_t *rs, void *arg)
531 net asl ab_pp_unl oad(space_nmap_t *sm

ss))
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547 {

548 metaslab_t *msp = arg;

533 voi d *cookie = NULL;

550 ASSERT3P(rt->rt_arg, ==, nsp);

551 ASSERT3P(nsp->ns_tree, ==, rt);

552 VERI FY(! msp- >ns_condensi ng) ;

553 avl _add( &nsp- >ns_si ze_tree, rs);

535 kmem free(sm >sm ppd, 64 * sizeof (uint64_t));
536 sm>sm ppd = NULL;

538 whi l e (avl _destroy_nodes(sm >sm pp_root, &cookie) != NULL) {
539 /* tear down the tree */

540 }

542 avl _destroy(sm >sm pp_root);

543 kmem free(sm >sm pp_root, sizeof (avl_tree_t));
544 sm >sm pp_root = NULL;

554 }

547 [* ARGSUSED */

556 static void

557 metaslab_rt_renove(range_tree_t *rt, range_seg_t *rs, void *arg)
549 net asl ab_pp_cl ai n{space_nmap_t *sm uint64_t start, uint64_t size)

558 {

559 netaslab_t *msp = arg;

561 ASSERT3P(rt->rt_arg, ==, nsp);

562 ASSERT3P(nmsp->nms_tree, ==, rt);
563 VERI FY(! msp- >nms_condensi ng) ;

564 avl _renove( &rsp->ns_size_tree, rs);
551 /* No need to update cursor */

565 }

554 /* ARGSUSED */

567 static void

568 netaslab_rt_vacate(range_tree_t *rt, void *arg)

556 netasl ab_pp_free(space_map_t *sm uint64_t start, uint64_t size)

569 {

570 metaslab_t *msp = arg;

572 ASSERT3P(rt->rt_arg, ==, nsp);

573 ASSERT3P(nsp->ns_tree, ==, rt);

575 /*

576 * Normally one would wal k the tree freeing nodes al ong the way.
577 * Since the nodes are shared with the range trees we can avoid
578 * wal king all nodes and just reinitialize the avl tree. The nodes
579 */will be freed by the range tree, so we don’t want to free them here.
580 *

581 avl _create(&rsp->ns_size_tree, netaslab_rangesi ze_conpare,

582 si zeof (range_seg_t), offsetof(range_seg_t, rs_pp_node));
558 /* No need to update cursor */

583 }

585 static range_tree_ops_t netaslab_rt_ops = {

586 metasl ab_rt_create,

587 net asl ab_rt_destroy,

588 nmet asl ab_rt_add,

589 met asl ab_rt_renove,

590 met asl ab_rt_vacate

591 };

593 /*

594 *

595 * Metasl ab bl ock operations
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596
597 */
599 /*

600 * Return the maxi num contiguous segnent w thin the netaslab.
601 */

602 ui nt 64_t

603 net asl ab_bl ock_maxsi ze(net asl ab_t *nsp)

565 net asl ab_pp_nexsi ze(space_map_t *

604 {

605 avl _tree_t *t = &nsp->ns_size_tree;

606 range_seg_t *rs;

567 avl _tree_t *t = sm >smpp_root;

568 space_seg_t *ss;

608 if (t == NULL || (rs = avl_last(t)) == NULL)
570 if (t == NULL || (ss = avl_last(t)) == NULL)
609 return (OULL);

611 return (rs->rs_end - rs->rs_start);

573 return (ss->ss_end - ss->ss_start);

612 }

614 uint64_t

615 netasl ab_bl ock_al | oc(netasl ab_t *msp, uint64_t size)
616

617 uint64_t start;

618 range_tree_t *rt = msp->ns_tree;

620 VERI FY(! msp- >nms_condensi ng) ;

622 start = nsp->nms_ops- >nsop_al | oc(msp, size);

623 if (start != -1ULL)

624 vdev_t *vd = msp->ns_group- >ng_vd;

626 VERI FYO( P2PHASE(start, 1ULL << vd->vdev_ashift));
627 VERI FYO( P2PHASE( si ze, 1ULL << vd->vdev_ashift));
628 VERI FY3U(range_tree_space(rt) - size, <=, nsp->ns_size);
629 range_tree_renove(rt, start, size);

630 1

631 return (start);

632 }

634 /*

635 *

636 * Common al |l ocator routines

637 *

638 */

640 /*

641 * This is a helper function that can be used by the allocator to find

642 * a suitable block to allocate. This will search the specified AVL
643 * tree looking for a block that matches the specified criteria.
644 */

645 static uint64_t

646 net asl ab_bl ock_pi cker(avl _tree_t *t, uint64_t *cursor, uint64_t size,
647 uint64_t align)

648 {

649 range_seg_t *rs, rsearch;

650 avl _i ndex_t where;

652 rsearch.rs_start = *cursor;

653 rsearch.rs_end = *cursor + size;
655 rs = avl _find(t, & search, &where);
656 if (rs == NULL)
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657 rs = avl _nearest(t, where, AVL_AFTER);

659 while (rs !'= NULL) {

660 uint64_t offset = P2ROUNDUP(rs->rs_start, align);

662 if (offset + size <= rs->rs_end) {

663 *cursor = offset + size;

664 return (offset);

665 }

666 rs = AVL_NEXT(t, rs);

667 1

669 /*

670 * If we know we’ ve searched the whole map (*cursor == 0), give up.
671 * Otherwi se, reset the cursor to the beginning and try again.
672 */

673 if (*cursor == 0)

674 return (-1ULL);

676 *cursor = O;

677 return (net asl ab_bl ock_pi cker(t, cursor, size, align));

678 }

680 /*

681 *

682 * The first-fit block allocator

683 *

684 */

685 static uint64_t

686 netaslab_ff_alloc(netaslab_t *nsp, uint64_t size)

582 metaslab_ff_alloc(space_nmap_t *sm uint64_t size)

687 {

688 /*

689 * Find the | argest power of 2 block size that evenly divides the
690 * requested size. This is used to try to allocate blocks with similar
691 * alignnment fromthe sane area of the netaslab (i.e. same cursor
692 * bucket) but it does not guarantee that other allocations sizes
693 * may exist in the same region.

694 */

584 avl _tree_t *t = &m >smroot;

695 uint64_t align = 5| ze & -size

696 ui nt64_t *cursor &msp->ns_| bas[ hi ghbit(align) - 1];

697 avl _tree_t *t = &msp— >nms_tree->rt_root;

586 uint64_t *cursor = (uint64_t *)sm >sm_ppd + highbit(align) - 1;
699 return (netasl ab_bl ock_pi cker(t, cursor, size, align));

700 }

702 | * ARGSUSED */

703 static bool ean_t

704 metasl ab_ff_fragmented(netaslab_t *nsp)

592 bool ean_t

593 ?et asl ab_ff_fragnment ed(space_map_t *sm

705

706 return (B_TRUE);

707 }

709 static nmetaslab_ops_t metaslab_ff_ops = {

598 static space_map_ops_t netaslab_ff_ops = {

599 met asl ab_pp_| oad,

600 met asl ab_pp_unl oad

710 net asl ab_ff_al | oc,

602 met asl ab_pp_cl ai m

603 met asl ab_pp_free,

604 met asl ab_pp_naxsi ze,

711 met asl ab_ff fragmant ed

712

714
715
716
717
718
719
720
721

new usr/src/uts/comon/fs/zfs/metasl ab. c
b
/*
*
* Dynam ¢ bl ock allocator -
* Uses the first fit allocation scheme until space get |ow and then
* adjusts to a best fit allocation nmethod. Uses netasl ab_df _alloc_threshol d
* and netasl ab_df _free_pct to determ ne when to switch the allocation schene.
*
*/
static uint64_t

722

10

723 netasl ab_df _all oc(nmetaslab_t *nsp, uint64_t size)

617 nmetasl ab_df _al | oc(space_map_t *sm uint64_t size)

724 {

725 I *

726 * Find the largest power of 2 block size that evenly divides the
727 * requested size. This is used to try to allocate bI ocks with simlar
728 * alignnment fromthe same area of the netaslab (i. same cursor
729 * bucket) but it does not guarantee that other all ocations si zes
730 * may exist in the same region.

731 */

619 avl _tree_t *t = &m >smroot;

732 uint64_t align = size & -size;

733 uint64_t *cursor = &msp->ns_| bas[ highbit(align) - 1];

734 range_tree_t *rt = msp->ns_tree;

735 avl _tree_t *t = &t->rt_root;

736 uint64_t max_size = netasl ab_bl ock rmxsi ze(msp);

737 int free_pct = range tree_space(rt) * 100 / nsp->ns_si ze;

621 ui nt64_t *cursor (uint64_t *)sm >smppd + highbit(ali gn)

622 uint64_t max_size = netasl ab_pp_naxsi ze(sn);

623 int free_pct = sm>smspace * 100 / sm >sm_si ze;

739 ASSERT( MUTEX_HELD( &vsp- >ns_| ock) ) ;

740 ASSERT3U( avl _numodes(t), ==, avl _nummodes(&nsp->ns_size_tree));
625 ASSERT( MUTEX_HELD(sm >sm | ock) ) ;

626 ASSERT3U( avl _nummodes(& m >smroot), ==, avl _nummodes(sm >sm pp_root));
742 if (max_size < size)

743 return (-1ULL);

745 *

746 * |f we're running | ow on space switch to using the size

747 * sorted AVL tree (best-fit).

748 */

749 if (max_size < netaslab_df_alloc_threshold ||

750 free_pct < netaslab_df_free_pct)

751 t = &msp->ns_Size_tree;

637 t = sm >sm pp_root;

752 *cursor = 0;

753 }

755 return (netasl ab_bl ock_pi cker(t, cursor, size, 1ULL));

756 }

758 static bool ean_t

759 met asl ab_df _fragnment ed(met asl ab_t *nsp)

645 net asl ab_df _fragnment ed(space_nmap_t *sm

760 {

761 range_tree_t *rt = msp->ns_tree;

762 uint64_t max_size = netasl ab_bl ock rmx3| ze(msp);

763 int free_pct = range_tree _space(rt) * 100 / nsp->nms_si ze;
647 uint64_t nmax_size = netasl ab_pp_nexsi ze(sm;

648 int free_pct = sm>smspace * 100 / sm >sm si ze;

765 if (max_size >= netaslab_df _alloc_threshold &&

766 free_pct >= netaslab_df _free_pct)
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767 return (B_FALSE);
769 return (B_TRUE);

770 }

772 static nmetaslab_ops_t netaslab_df_ops = {
657 static space_map_ops_t netaslab_df _ops = {

658 net asl ab_pp_|I oad,

659 net asl ab_pp_unl oad,

773 met asl ab_df _al | oc,

661 met asl ab_pp_cl aim

662 nmet asl ab_pp_free,

663 net asl ab_pp_maxsi ze,

774 met asl ab_df _fragnent ed

775 };

777 |+

778 *

779 * Cursor fit block allocator -

780 * Select the largest region in the netaslab, set the cursor to the beginning
781 * of the range and the cursor_end to the end of the range. As allocations
782 * are made advance the cursor. Continue allocating fromthe cursor until
783 * the range is exhausted and then find a new range.

669 * Other experinental allocators

784 *

785 */

786 static uint64_t
787 metasl ab_cf_alloc(nmetaslab_t *nsp, uint64_t size)
673 netasl ab_cdf _al |l oc(space_nmap_t *sm uint64_t size)
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788 {

789 range_tree_t *rt = msp->ns_tree;

790 avl _tree_t *t = &nmsp->ns_sSize_tree;

791 uint64_t *cursor = &nmsp->ns_| bas[0];

792 uint64_t *cursor_end = &rsp->ns_| bas[1];

675 avl _tree_t *t = &m >smroot;

676 uint64_t *cursor = (uint64_t *)sm >sm ppd;

677 uint64_t *extent_end = (uint64_t *)sm>smppd + 1;

678 uint64_t nmax_size = netasl ab_pp_maxsi ze(sm;

679 uint64_t rsize = size;

793 uint64_t offset = 0;

795 ASSERT( MUTEX_HELD( &vsp- >ns_| ock) ) ;

796 ASSERT3U( avl _nummodes(t), ==, avl_numodes(&t->rt_root));
682 ASSERT( MUTEX_HELD(sm >sm | ock)) ;

683 ASSERT3U( avl _nummodes(&sm >sm root), ==, avl_numodes(sm >sm pp_root));
798 ASSERT3U( *cur sor _end, >=, *cursor);

800 if ((*cursor + size) > *cursor_end) {

801 range_seg_t *rs;

803 rs = avl _| ast (&rsp->ns_si ze_tree);

804 if (rs == NULL || (rs->rs_end - rs->rs_start) < size)
685 if (max_size < size)

805 return (-1ULL);

807 *cursor = rs->rs_start;

808 *cursor_end = rs->rs_end;

809 }

688 ASSERT3U( *ext ent _end, >=, *cursor);

811 of fset = *cursor;

812 *cursor += size;

690 /*

691 * If we're running | ow on space switch to using the size

692 * sorted AVL tree (best-fit).
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693 */

694 if ((*cursor + size) > *extent_end) {

696 t = sm>smpp_root;

697 *cursor = *extent_end = O;

699 if (max_size > 2 * SPA MAXBLOCKSI ZE)

700 rsize = MN(netaslab_m n_alloc_size, max_size);
701 of fset = netasl ab_bl ock_pi cker(t, extent_end, rsize, 1ULL);
702 if (offset 1= -1)

703 *cursor = offset + size;

704 } else {

705 of fset = netasl ab_bl ock_pi cker(t, cursor, rsize, 1ULL);
706 }

707 ASSERT3U( *cursor, <=, *extent_end);

814 return (offset);

815 }

817 static bool ean_t
818 net asl ab_cf _fragnment ed(netasl ab_t *nsp)
712 netasl ab_cdf _fragnent ed(space_map_t *sm

819 {

820 return (netasl ab_bl ock_maxsi ze(nmsp) < netaslab_min_alloc_size);
714 uint64_t max_size = netasl ab_pp_nexsi ze(sm;

716 if (max_size > (metaslab_min_alloc_size * 10))

717 return (B_FALSE);

718 return (B_TRUE);

821 }

823 static netaslab_ops_t netaslab_cf_ops = {

824 met asl ab_cf _al | oc,

825 net asl ab_cf _f ragnment ed

721 static space_map_ops_t netaslab_cdf_ops = {

722 met asl ab_pp_| oad,

723 met asl ab_pp_unl oad,

724 met asl ab_cdf _al | oc,

725 net asl ab_pp_cl aim

726 met asl ab_pp_free,

727 met asl ab_pp_maxsi ze,

728 nmet asl ab_cdf _fragnment ed

826 };

828 /*

829 *

830 * New dynamic fit allocator -

831 * Select a region that is |arge enough to allocate 2*netasl ab_ndf _cl unp_shift
832 * contiguous blocks. If no region is found then just use the |argest segnent
833 * that remins.

834 *

835 */

837 [ *

838 * Determ nes desired nunber of contiguous bl ocks (2"metasl ab_ndf_cl unp_shift)
839 * to request fromthe allocator.

840 */

841 uint64_t netaslab_ndf _clunp_shift = 4;

843 static uint64_t
844 netasl ab_ndf _al | oc(netasl ab_t *nsp, uint64_t size)
734 netasl ab_ndf _al | oc(space_nmap_t *sm uint64_t size)

845 {

846 avl _tree_t *t = &sp->ns_tree->rt_root;
736 avl _tree_t *t = &m >smroot;

847 avl _i ndex_t where;

848 range_seg_t *rs, rsearch;

12



13

new usr/src/uts/comon/fs/zfs/metasl ab. c

738 space_seg_t *ss, ssearch;

849 uint64_t hbit = highbit(size);

850 uint64_t *cursor = &msp->ns_| bas[hbit - 1];

851 uint64_t nmax_size = netasl ab_bl ock_naxsi ze(nsp);

740 uint64_t *cursor = (uint64_t *)sm>smppd + hbit - 1;
741 uint64_t max_size = netasl ab_pp_nexsi ze(sm;

853 ASSERT( MUTEX_HELD( &vsp- >ns_| ock)) ;

854 ASSERT3U( avl _numodes(t), ==, avl _numodes(&nsp->ns_size_tree));
743 ASSERT( MUTEX_HELD( sm >sm | ock) ) ;

744 ASSERT3U( avl _nummodes(&sm >sm root), ==, avl_numodes(sm >sm pp_root));
856 if (max_size < size)

857 return (-1ULL);

859 rsearch.rs_start = *cursor;

860 rsearch.rs_end = *cursor + size;

749 ssearch.ss_start = *cursor;

750 ssearch. ss_end = *cursor + size;

862 rs = avl _find(t, & search, &where);

863 if (rs == NULL || (rs->rs_end - rs->rs_start) < size) {
864 t = &msp->ns_size_tree;

752 ss = avl _find(t, &ssearch, &where);

753 if (ss == NULL || (ss->ss_start + size > ss->ss_end)) {
754 t = sm >sm pp_root;

866 rsearch.rs_start = 0;

867 rsearch.rs_end = M N(nax_si ze,

756 ssearch.ss_start = O;

757 ssearch. ss_end = M N(max_si ze,

868 1ULL << (hbit + netaslab_ndf_clunp_shift));
869 rs = avl _find(t, & search, &where);

870 if (rs == NULL)

871 rs = avl _nearest(t, where, AVL_AFTER);
872 ASSERT(rs != NULL);

759 ss = avl _find(t, &ssearch, &where);

760 if (ss == NULL)

761 ss = avl _nearest(t, where, AVL_AFTER);
762 ASSERT(ss != NULL);

873 }

875 if ((rs->rs_end - rs->rs_start) >= size) {

876 *cursor = rs->rs_start + size;

877 return (rs->rs_start);

765 if (ss !'= NULL) {

766 if (ss->ss_start + size <= ss->ss_end) {

767 *cursor = ss->ss_start + size;

768 return (ss->ss_start);

878 }

770 1

879 return (-1ULL);

880 }

882 static bool ean_t

883 net asl ab_ndf _fragnent ed(netasl ab_t *nsp)

775 et asl ab_ndf _fragnent ed( space_nmap_t *sm)

884 {

885 return (netasl ab_bl ock_maxsi ze(nmsp) <=

886 (metasl ab_m n_al | oc_si ze << netasl ab_ndf _cl unp_shift));
777 uint64_t max_size = netasl ab_pp_nexsize(sm;

779 if (max_size > (nmetaslab_min_alloc_size << netaslab_ndf_clunp_shift))
780 return (B_FALSE);

781 return (B_TRUE);

887 }
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889 static nmetaslab_ops_t netaslab_ndf_ops = {

785 static space_map_ops_t netaslab_ndf_ops = {

786 net asl ab_pp_| oad,

787 met asl ab_pp_unl oad,

890 nmet asl ab_ndf _al | oc,

789 net asl ab_pp_cl aim

790 net asl ab_pp_free,

791 met asl ab_pp_maxsi ze,
891 met asl ab_ndf _fragment ed
892 };

894 netasl ab_ops_t *zfs_netasl ab_ops = &net asl ab_df _ops;
795 space_map_ops_t *zfs_netasl ab_ops = &netasl ab_df _ops;

896 /*

897 *

898 * Metasl abs

899 *

900 */

902 /*

903 * Wit for any in-progress netaslab |oads to conplete.

904 */

905 void

906 net asl ab_| oad_wai t (nmetasl ab_t *nsp)

907 {

908 ASSERT( MUTEX_HELD( &sp- >ns_| ock) ) ;

910 whil e (nmsp->ns_| oadi ng) {

911 ASSERT( ! nsp->ns_| oaded) ;

912 cv_wai t (&sp- >ns_| oad_cv, &nsp->ns_| ock);

913 }

914 }

916 int

917 netasl ab_| oad(netasl ab_t *nsp)

918 {

919 int error = 0;

921 ASSERT( MUTEX_HELD( &sp- >ns_| ock) ) ;

922 ASSERT( ! msp- >ns_| oaded) ;

923 ASSERT(! msp- >nms_| oadi ng) ;

925 nsp- >ns_| oadi ng = B_TRUE;

927 /*

928 * |f the space map has not been allocated yet, then treat
929 * all the space in the netaslab as free and add it to the
930 * ne_tree.

931 *

932 if (msp->ms_sm!= NULL)

933 error = space_nap_| oad(nsp->ns_sm nsp->ns_tree, SM FREE);
934 el se

935 range_tree_add(nmsp->ns_tree, nsp->ns_start, nep->ns_size);
937 nsp- >ns_| oaded = (error == 0);

938 nsp- >ns_| oadi ng = B_FALSE;

940 if (msp->ms_l oaded) {

941 for (int t = 0; t < TXG DEFER SIZE; t++) {
942 range_tree_wal k(msp->ns_defertree[t],
943 range_tree_renove, nmep->ns_tree);
944 }

945 }

14



new usr/src/uts/comon/ fs/zfs/metasl ab. c 15 new usr/src/uts/comon/fs/zfs/metasl ab. c 16

946 cv_broadcast ( &rsp->nms_| oad_cv); 997 * a new one (txg == TXG_ INTIAL), all space is available now.
947 return (error); 998 * 1f we’'re adding space "to an existing pool, the new space
948 } 999 */does not becore available until after this txg has synced.
1000 *
950 void 1001 if (txg <= TXG_IN TIAL)
951 net asl ab_unl oad(netasl ab_t *nsp) 1002 met asl ab_sync_done(nmsp, 0);
952 {
953 ASSERT( MUTEX_HELD( &vsp- >ns_| ock) ) ; 1004 /*
954 range_tree_vacat e(msp->ns_tree, NULL NULL) ; 1005 * |f nmetaslab_debug_load is set and we're initializing a netaslab
955 msp->ms_| oaded = B_FALSE; 1006 * that has an allocated space_map object then load the its space
956 msp- >ms_wei ght & ~METASLAB_ACTI VE_MASK; 1007 * map so that can verify frees.
957 } 1008
1009 if (metaslab_debug_l| oad && nsp->nms_sm!= NULL) {
959 netaslab_t * 1010 mut ex_ent er (&rsp- >ms_| ock) ;
960 netasl ab_init(netaslab_group_t *ng, uint64_t id, ui nt64_t object, uint64_t txg) 1011 VERI FYO( net asl ab_| oad(msp))
803 netasl ab_init(netasl ab_group_t *ng, space_map_ ObJ _t *sno, 1012 nut ex_exi t (&rsp->nms_| ock) ;
804 uint64_t start, uint64_t size, uint64_t txg) 1013 }
961 {
962 vdev_t *vd = ng->ng_vd; 1015 if (txg !'= 0)
963 obj set _t *nbs = vd->vdev_spa- >spa_net a_obj set ; 1016 vdev_dirty(vd, 0, NULL, txg);
964 net asl ab_t *msp; 1017 vdev_dirty(vd, VDD _METASLAB, nsp, txg);
1018 }
966 msp = kmem zal | oc(si zeof (metaslab_t), KM SLEEP);
967 mut ex_i ni t (&msp->ns_l ock, NULL, MJTEX_DEFAULT, NULL) 1020 return (nsp);
968 cv_init(&rsp->ms_l oad_cv, NULL, CV_DEFAULT, NULL); 1021 }
969 nep->nms_id = id;
970 mep->ms_start = id << vd->vdev_ns_shift; 1023 void
971 nsp->ns_size = 1ULL << vd->vdev_ns_shift; 1024 netasl ab_fini (metaslab_t *msp)
1025 {
973 /* 1026 net asl ab_group_t *nmg = nmep->ns_group;
974 * W only open space map objects that already exist. Al others
975 * will be opened when we finally allocate an object for it. 856 vdev_space_updat e( ng- >ng_vd,
976 */ 857 -mep->nms_sno. sno_al l oc, 0, -nsp->nms_nap- >sm si ze);
977 if (object !'=0)
978 VERI FYO( space_nap_open( &sp->ns_sm nos, object, msp->nms_start, 1028 nmet asl ab_gr oup_renove(ny, nsp);
979 nep- >ns_si ze, vd->vdev_ashift, &msp->nms_l ock));
980 ) ASSERT(nmsp->ns_sm ! = NULL); 1030 mut ex_ent er (&rsp- >ns_| ock) ;
981
812 MBp- >Ms_Sno_synci ng = *sno; 1032 VERI FY(nmsp->ns_group == NULL);
1033 vdev_space_updat e( ng- >ng_vd, -space_nmp_al | ocat ed(nsp->ns_sn),
983 /* 1034 0, -nsp->ns_sSize);
984 * We create the main range tree here, but we don’t create the 1035 space_map_cl ose(nsp->ms_sm) ;
985 * alloctree and freetree until metaslab_sync_done(). This serves 863 space_map_unl oad( nsp- >ns_nap) ;
815 * W create the main space map here, but we don’t create the 864 space_nap_dest r oy( nsp- >ns map)
816 * allocmaps and freemaps until metasl ab_sync_done(). This serves 865 kmem free(msp->nms_nap, sizeof ( nmep- >ns_nap) ) ;
986 * two purposes: it allows netaslab_sync_done() to detect the
987 * addition of new space; and for debugging, it ensures that we'd 1037 net asl ab_unl oad( msp) ;
988 * data fault on any attenpt to use this netaslab before it’s ready. 1038 range_tree_destroy(nmsp->ns_tree);
989 */
990 nep->ns_tree = range_tree_create(&metaslab_rt_ops, nmsp, &rsp->ns_| ock); 1040 for (int t =0; t < TXGSIZE; t++) {
821 mep- >ns_map = kmem zal | oc(si zeof (space_map_t), KM SLEEP); 1041 range_tree_destroy(msp->ns_al l octree[t]);
822 space_map_creat e( nsp->ns_nmp, start, size, 1042 range_tree_destroy(msp->ns_freetree[t]);
823 vd->vdev_ashi ft, &nsp->ns_| ock); 868 space_nmap_destroy(nsp->ns_al |l ocnap[t]);
869 space_map_destroy(nsp- >ns freer’rap[t]),
991 net asl ab_group_add(ng, nsp); 870 kmem free(nmsp->ns_al | ocmep[t], sizeof (*msp->ns_allocmap[t]));
871 kmem free(msp->ms_freemap[t], sizeof (*msp->nms_freemap[t]));
993 nep- >ns_ops = ng- >ngy_cl ass- >nt_ops; 1043 }
827 if (metaslab_debug && snmp->sno_object != 0) {
828 mut ex_ent er ( &rsp- >nms_| ock) ; 1045 for (int t = 0; t < TXG DEFER SIZE; t++) {
829 VERI FY( space_nmap_| oad( nsp- >nms_map, ng->ng_cl ass- >nc_ops, 1046 range_tree_destroy(msp->ms_defertree[t]);
830 SM FREE, “snp, spa_neta_obj set (vd->vdev_spa)) == 0); 875 space_map_destroy(nmsp->ns_defermap[t]);
831 nmut ex_exi t (&rsp- >m;_| ock) ; 876 kmem free(nmsp->nms_def ermap[t], sizeof (*nsp->ns_defermap[t]));
832 } 1047 }
995 I* 1049 ASSERTO( nsp- >ns_def er space) ;

996 * |If we’'re opening an existing pool (txg == 0) or creating
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1051
1052
1053

1055
1056

1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078

1080
1081
1082
887
888
889
890

1084
1085
1086
1087
1088
1089
1090

1092
1093
1094
1095

1097
1098

1100
1101
1102

1104
1105
1106
1107
1108
1109
1110
1111
1112

* Ok ok Rk Rk SRk R % Rk OF % b % o

*/

nmut ex_exi t ( &rsp->nms_| ock) ;
cv_destroy(&rsp->ns_| oad_cv);
mut ex_dest roy( &rsp- >ns_| ock) ;

kmem free(msp, sizeof (nmetaslab_t));

Apply a weighting factor based on the histograminformation for this

nmet asl ab. The current weighting factor is sonmewhat arbitrary and requires
addi tional investigation. The inplenentation provides a neasure of

"wei ght ed" free space and gives a higher weighting for |arger contiguous
regions. The weighting factor is determ ned by counting the nunber of
smshift sectors that exist in each region represented by the histogram
That value is then nultiplied by the power of 2 exponent and the smshift
val ue.

For exanpl e, assunme the 2721 histogram bucket has 4 2MB regions and the
met asl ab has an smshift value of 9 (512B):

1) cal cul ate the nunmber of smshift sectors in the region:
2721 /| 279 = 2712 = 4096 * 4 (nunber of regions) = 16384

2) multiply by the power of 2 exponent and the smshift val ue:
16384 * 21 * 9 = 3096576

This value will be added to the wei ghting of the netaslab.

static uint64_t
net asl ab_wei ght _factor(netasl ab_t *msp)
1079 {

#defi ne METASLAB_VEI GHT_PRI MARY
#def i ne METASLAB_WEI GHT_SECONDARY
#defi ne METASLAB_ACTI VE_MASK

uint64_t factor = 0;

uint64_t sectors;

int i;

(1ULL << 63)
(1ULL << 62)
\

( METASLAB_VIEI GHT_PRI MARY | METASLAB_V\EI GHT_SECONDARY)

/*

* A null space map neans that the entire netaslab is free,

* calculate a weight factor that spans the entire size of the
* net asl ab.

*/

if (mep->ms_sm == NULL) {
vdev_t *vd = msp->nms_group- >ny_vd;

i = highbit(msp->nms_size) - 1;
sectors = nep->ns_size >> vd->vdev_ashift;
return (sectors *7j * vd->vdev_ashift);

}
if (msp->ns_sm >sm dbuf - >db_si ze != sizeof (space_map_phys_t))
return (0);
(i = 0; i < SPACE_MAP_HI STOGRAM S| ZE(msp->ns_sn); i++) {
if (msp->nms_sm >sm phys->snp_histogranfi] == 0

cont i nue;

Det ermine the nunber of smshift sectors in the region
indi cated by the histogram For exanple, given an
smshift value of 9 (512 bytes) and i = 4 then we know
that we're looking at an 8K region in the histogram
(i.e. 9 +4 =13, 2713 = 8192). To figure out the
nunber of smshift sectors (512 bytes in this exanple),
we woul d take 8192 / 512 = 16. Since the histogram

is offset by smshift we can sinply use the value of

* ok % k% ok Ok ok ¥
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1113 * of i to calculate this (i.e. 2"i = 16 where i = 4).

1114 */

1115 sectors = nep->nms_sm >sm phys->snp_hi stogranfi] << i;

1116 factor += (i + mep->me_sm>smshift) * sectors;

1117 }

1118 return (factor * mep->nms_sm >smshift);

1119

1121 static uint64_t

1122 et asl ab_wei ght (et asl ab_t *nsp)

1123 {

1124 met asl ab_group_t *ng = mep- >nms_group;

896 space_map_t *sm = nsp->ns_nap;

897 space_nmap_obj _t *snp = &Bp->NB_SND;

1125 vdev_t *vd = ng->ng_vd;

1126 uint64_t wei ght, space;

1128 ASSERT( MUTEX_HELD( &vsp- >ns_| ock) ) ;

1130 /*

1131 * This vdev is in the process of being renoved so there is nothing
1132 * for us to do here.

1133 */

1134 if (vd->vdev_renoving) {

1135 ASSERTO( space_map_al | ocat ed( msp->nms_sm) ) ;

908 ASSERTO( snp- >sno_al | oc);

1136 ASSERTO( vd- >vdev_ns_shift);

1137 return (0);

1138 }

1140 /*

1141 * The baseline weight is the netaslab’s free space.

1142 */

1143 space = nmep->ns_size - space_nap_al | ocat ed(nsp->ns_sm);

916 space = sm>smsize - snp->sno_all oc;

1144 wei ght = space;

1146 /*

1147 * Modern di sks have uniformbit density and constant angul ar velocity.
1148 * Therefore, the outer recording zones are faster (higher bandw dth)
1149 * than the inner zones by the ratio of outer to inner track dianeter,
1150 * which is typically around 2:1. W account for this by assigning
1151 * higher weight to Iower metaslabs (multiplier ranging from2x to 1x).
1152 * In effect, this neans that we'll select the netaslab with the npst
1153 */free bandw dth rather than sinply the one with the nbst free space.
1154 *

1155 weight = 2 * weight - (msp->nms_id * weight) / vd->vdev_ns_count;

928 weight = 2 * weight -

929 ((sm>smstart >> vd->vdev_ns_shift) * weight) / vd->vdev_ns_count;
1156 ASSERT(wei ght >= space &% wei ght <= 2 * space);

1158 msp- >ms_factor = netasl ab_wei ght _factor(nsp);

1159 if (metasl ab_wei ght _factor_enabl e)

1160 wei ght += msp->ns_factor;

932 /*

933 * For locality, assign higher weight to nmetasl abs whi ch have

934 * a lower offset than what we’ve already activated.

935 */

936 if (sm>sm start <= ng->ng_bonus_area)

937 wei ght *= (netasl ab_sno_bonus_pct / 100);

938 ASSERT(wei ght >= space &&

939 wei ght <= 2 * (metasl ab_sno_bonus_pct / 100) * space);

1162 if (msp->nms_| oaded && ! msp->ns_ops->nsop_fragnented(msp)) {

941 if (sm>smloaded & !sm >sm ops->snop_fragnented(sn)) {

1163 /*
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1164 * |f this netaslab is one we're actively using, adjust its 1005 space_map_claim sm;
1165 * weight to nmake it preferable to any inactive nmetaslab so
1166 * we'll polish it off. 1187 }
1167 */
1168 wei ght | = (nsp->ms_wei ght & METASLAB_ACTI VE_MASK) ; 1009 =
1169 } 1010 * Track the bonus area as we activate new netasl abs.
1011 */
1171 return (weight); 1012 if (sm>smstart > ng->ngy_| bonus area) {
1172 } 1013 nut ex_ent er (&ng- >ng_| ock
1014 mg- >ny_bonus_area = sm >sm_st art;
952 static void 1015 mut ex_exi t (&g- >ng_| ock) ;
953 ?et asl ab_prefetch(nmetasl ab_group_t *ng) 1016 }
954
955 spa_t *spa = ng->ng_vd->vdev_spa; 1189 met asl ab_group_sort (msp->nms_group, nsp,
956 met asl ab_t *msp; 1190 nep- >ns_wei ght | activati on_wei ght);
957 avl _tree_t *t = &ng->ng_netasl ab_tree; 1191 }
958 int m 1192 ASSERT( msp- >ns_| oaded) ;
1021 ASSERT(sm >sm | oaded) ;
960 mut ex_ent er (&rg- >ng_| ock) ; 1193 ASSERT( msp- >ns_wei ght & METASLAB_ACTI VE_MASK) ;
962 /* 1195 return (0);
963 * Prefetch the next potential metaslabs 1196 }
964 */
965 for (mep = avl _first(t), m= 0; nsp; mep = AVL_NEXT(t, msp), m+) { 1198 static void
966 space_map_t *sm = nsp- >NE_map; 1199 net asl ab_passi vate(netasl ab_t *msp, uint64_t size)
967 space_map_obj _t *snp = &sp- >nME_Sno; 1200 {
1201 /*
969 /* 1f we have reached our prefetch linmt then we're done */ 1202 * |f size < SPA_M NBLOCKSI ZE, then we will not allocate from
970 if (m>= netaslab_prefetch_limt) 1203 * this nmetaslab again. In that case, it had better be enpty,
971 br eak; 1204 * or we would be I eaving space on the table.
1205 */
973 if (!'sm>smloaded & & sno->snp_object !'= 0) { 1206 ASSERT(si ze >= SPA_M NBLOCKSI ZE || range_tree_space(nsp- >ms tree) == 0);
974 nut ex_exi t (&g- >ng_| ock) ; 1035 ASSERT(si ze >= SPA_M NBLOCKSI ZE || msp->ns_map- >sm space == 0
975 dmu_pr ef etch(spa net a Obj set (spa), snp->snp_object, 1207 net asl ab_group_sort (nsp- >ms_group, nmsp, M N(nmsp->nms_wei ght, si ze));
976 OULL, sno->snp_obj si ze); 1208 ASSERT( ( msp->ns_wei ght & METASLAB_ACTI VE_MASK) == 0);
977 mut ex_ent er (&rg- >ng_| ock) ; 1209 }
978 }
979 } 1211 static void
980 mut ex_exi t (&rg- >ngy_| ock) ; 1212 met asl ab_prel oad(voi d *arg)
981 } 1213 {
1214 netaslab_t *msp = arg;
1174 static int 1215 spa_t *spa = msp->nms_group- >ng_vd- >vdev_spa;
1175 metasl ab_activate(nmetasl ab_t *msp, uint64_t activation_weight)
1176 { 1217 mut ex_ent er (&rsp- >nms_| ock) ;
986 met asl ab_group_t *ng = nmep- >ms_group; 1218 nmet asl ab_| oad_wai t (nmsp) ;
987 space_map_t *sm = nsp- >Ns_nap; 1219 if (!msp->ns_| oaded)
988 space_map_ops_t *sm.ops = mep->ns_group- >ng_cl ass- >nt_ops; 1220 (voi d) netaslab_| oad(nsp);
1177 ASSERT( MUTEX_HELD( &msp- >ns_| ock) ) ; 1222 /*
1223 * Set the ns_access_txg value so that we don't unload it right away.
1179 if ((nmsp->ms_wei ght & METASLAB ACTI VE_MASK) == 0) { 1224 )
1180 et asl ab_| oad_wai t (nsp) ; 1225 mep- >MB_access_t xg = spa_synci ng_txg(spa) + netaslab_unl oad_del ay + 1;
1181 if (!msp->ns Ioaded) { 1226 mut ex_exi t (&msp- >ns_| ock);
1182 int error = netaslab_| oad(nsp); 1227 }
993 space_map_| oad_wai t (sm;
994 if (!'sm>smloaded) { 1229 static void
995 space_map_obj _t *snp = &nBp->nE_SND; 1230 net asl ab_group_pr el oad(net asl ab_group_t *ng)
1231 {
997 int error = space_map_| oad(sm smops, SM FREE, sno, 1232 spa_t *spa = ng->ng_vd- >vdev_spa;
998 spa_met a_obj set (msp- >ns_gr oup- >ny_vd- >vdev_spa)) ; 1233 met asl ab_t *msp;
1183 if (error) { 1234 avl _tree_t *t = &ng->ng_netasl ab_tree;
1184 met asl ab_group_sort (nmsp->nms_group, nsp, 0); 1235 int m=0;
1185 return (error);
1186 } 1237 if (spa_shutting_down(spa) || !netaslab_prel oad_enabl ed) {
1003 for (int t = 0; t < TXG DEFER S| ZE; t ++) 1238 taskqg_wai t (ng- >ng_t askq);
1004 space_map_wal k( nsp->ns_def ermap[t], 1239 return;
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*/

}
mut ex_ent er (&rg- >ng_| ock) ;
*
* Prefetch the next potential netaslabs
*
/
for (msp = avl _first(t); nmsp !'= NULL; nsp = AVL_NEXT(t, msp)) {

/* 1f we have reached our preload limt then we're done */
if (++tm > nmetaslab_preload_linmit)
br eak;

VERI FY(taskq_di spat ch(ng->ng_t askq, netasl ab_prel oad,
msp, TQ SLEEP) != NULL);

}
mut ex_exi t (&g- >ng_| ock) ;

Determine if the space map’s on-disk footprint is past our tolerance
for inefficiency. W would like to use the following criteria to make
our deci sion:

Determine if the in-core space map representati on can be condensed on-di sk.

We would like to use the following criteria to make our deci sion:

1. The size of the space map object should not dramatically increase as a
result of witing out the free space range tree.
result of witing out our in-core free map.

2. The m nimal on-disk space map representation is zfs_condense_pct/ 100
times the size than the free space range tree representation

(i.e. zfs_condense_pct = 110 and in-core = 1MB, minimal = 1.1.MB).
times the size than the in-core representation (i.e. zfs_condense_pct = 110
and in-core = 1MB, mininmal = 1.1.MB).

Checking the first condition is tricky since we don't want to wal k

the entire AVL tree calculating the esti mated on-di sk size. Instead we
use the size-ordered range tree in the nmetaslab and cal cul ate the

size required to wite out the largest segnment in our free tree. If the
use the size-ordered AVL tree in the space map and cal cul ate the

size required for the largest segment in our in-core free map. If the
size required to represent that segnment on disk is larger than the space
map obj ect then we avoid condensing this nap.

To determine the second criterion we use a best-case estinate and assune
each segnent can be represented on-disk as a single 64-bit entry. W refer
to this best-case estimate as the space map’s miniml form

static bool ean_t
net asl ab_shoul d_condense(net asl ab_t *nsp)
1283 {

space_map_t *sm = msp->ns_sm

range_seg_t *rs;

space_map_t *sm = nsp- >ns_nmap;

space_map_obj _t *snp = &sp- >nE_Sno_synci ng;
space_seg_t *ss;

uint64_t size, entries, segsz;

ASSERT( MUTEX_HELD( &vsp- >nms_| ock) ) ;
ASSERT( nsp->ns_| oaded) ;
ASSERT(sm >sm | oaded) ;

/*

* Use the ns_size_tree range tree, which is ordered by size, to

* obtain the | argest segnent in the free tree. If the tree is enpty
* then we shoul d condense the nap.

21
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1074 * Use the smpp_root AVL tree, which is ordered by size, to obtain
1075 * the largest segnent in the in-core free map. If the tree is
1076 * enpty then we shoul d condense the map.

1295 *

1296 rs = avl _| ast (&sp->ns_si ze_tree);

1297 if (rs == NULL)

1078 ss = avl _last(sm >sm pp_root);

1079 if (ss == NULL)

1298 return (B_TRUE);

1300 /*

1301 * Cal cul ate the nunber of 64-bit entries this segment woul d

1302 * require when witten to disk. If this single segnent would be
1303 * larger on-disk than the entire current on-disk structure, then
1304 * clearly condensing will increase the on-disk structure size.
1305 */

1306 size = (rs->rs_end - rs->rs_start) >> sm>smshift;

1088 size = (ss->ss_end - ss->ss_start) >> sm>smshift;

1307 entries = size / (M N(si ze, “SM_RUN_MAX) ) ;

1308 segsz = entries * sizeof (uint64_t);

1310 return (segsz <= space_map_| engt h(nmsp->ns_sn) &&

1311 space_nap_| engt h(nsp->ns_sn) >= (zfs_condense_pct *

1312 sizeof (uint64_t) * avl_numodes(&msp->ns_tree->rt_root)) / 100);
1092 return (segsz <= sno->snmo_obj si ze &&

1093 sno- >sno_obj si ze >= (zfs_condense_pct *

1094 sizeof (uint64_t) * avl_nummodes(&m >smroot)) / 100);

1313 }

1315 /*

1316 * Condense the on-di sk space nap representation to its mnimzed form
1317 * The mnim zed formconsists of a snmall nunber of allocations followed by
1318 * the entries of the free range tree.

1100 * the in-core free map.

1319 */

1320 static void

1321 ?etaslab_condense(rretaslab_t *mep, uint64_t txg, dnu_tx_t *tx)

1322

1323 spa_t *spa = nsp->ns_group->ny_vd- >vdev_spa;

1324 range_tree_t *freetree = nmsp->ns freetree[txg & TXG_MASK] ;

1325 range_tree_t *condense_tree;

1326 space_map_t *sm = nsp->ns_SMm

1106 space_map_t *freemap = nsp->ns_freemap[txg & TXG MASK] ;

1107 space_map_t condense_map;

1108 space_map_t *sm = msp->ns_nap;

1109 obj set _t *nps = spa_neta_obj set(spa);

1110 space_map_obj _t *snp = &sp- >nE_Sno_synci ng;

1328 ASSERT( MUTEX_HELD( &sp- >ns_| ock) ) ;

1329 ASSERT3U( spa_sync_ pass(spa), ==, 1);

1330 ASSERT( msp- >ns_| oaded) ;

1114 ASSERT(sm >sm [ oaded) ;

1332 spa_dbgnmsg(spa, "condensing: txg %lu, mep[%lu] %, "

1333 "snp size %lu, segments %u", txg, nsp->ns_id, nsp,

1334 space_nap_| engt h(nsp->ns_sn), avl _nummodes(&rsp->nms_tree->rt_root));
1117 "snmo size %lu, segnents %u", txg,

1118 (nsp->ms_nap- >sm start / nep->ns_map- >sm si ze), nsp,

1119 sno- >sno_obj si ze, avl _numodes(&m >smroot));

1336 /*

1337 * Create an range tree that is 100% al | ocated. W renopve segnents
1122 * Create an nmap that is a 100% al | ocated map. W renpve segnents
1338 * that have been freed in this txg, any deferred frees that exist,
1339 * and any allocation in the future. Renoving segnments should be
1340 * arelatively inexpensive operation since we expect these trees to
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1341
1125
1126
1342
1343
1344
1128
1129
1130
1131

1346
1347
1134
1348
1349
1136
1350
1351
1138

1353
1354
1355
1356
1140
1141
1142

1358
1359
1360
1361
1144
1145
1146

1363
1364
1365
1366
1151
1367
1368
1369
1154
1370
1371
1372
1157

1374
1375
1160
1376

1378
1379
1380
1381
1166
1382
1383
1384
1168
1169

* have a small nunber of nodes.
* a relatively inexpensive operation since we expect these maps to
*/a smal | nunber of nodes.
*
condense_tree = range_tree_create(NULL, NULL, &rsp->ns_| ock);
range_tree_add(condense_tree, msp->ns_start, nsp->ns_size);
space_map_creat e( &ondense_nap, sm>smstart, sm >sm si ze,

sm>sm shift, sm>sml ock);
space_map_ add(&condense nmap, condense_map. smstart,

condense_nap. sm si ze) ;

Rermove what’s been freed in this txg fromthe condense_tree.
Renove what's been freed in this txg fromthe condense_nap.

Since we're in sync_pass 1, we know that all the frees from
this txg are in the freetree.

this txg are in the freenap.

* ok k& k%

*/
range_tree_wal k(freetree, range_tree_renove, condense_tree);
space_map_wal k(freemap, space_nmap_renpve, &condense_map);

for (int t = 0; t < TXG DEFER SI ZE; t++) {
range_tree_wal k(nmsp->ns_defertree[t],
range_tree_renove, condense_tree);

(int t = 0; t < TXG DEFER Sl ZE; t++)
space_map_wal k( nsp->ns_defermap[t],
space_map_renove, &condense_nap);

r (int t = 1; t < TXG_CONCURRENT_STATES; t ++)
range_tree_wal k(msp->nms_al Toctree[ (txg + t) & TXG MASK],
range_tree_renove, condense_tree);

(int t =1; t < TXG_CONCURRENT_STATES; t ++)
space_nmap_wal k(nsp->ns_al | ocmap[ (txg + t) & TXG MASK],
space_map_r enove, &condense_nap);

W' re about to drop the metaslab’s | ock thus all ow ng

other consunmers to change it’s content. Set the

netasl ab’s ns_condensing flag to ensure that

space_map’s smcondensing flag to ensure that

al l ocations on this netaslab do not occur while we're

in the mddl e of commtting it to disk. This is only critical
for the ns_tree as all other range trees use per txg

for the ms_nap as all other space_maps use per txg

views of their content.

* ok % ok kb F ok k% ok

msp- >ns_condensi ng = B_TRUE;
sm >sm condensi ng = B_TRUE;

mut ex_exi t (&msp- >ms_| ock) ;
space_map_truncate(sm tx);
space_map_truncate(snmo, nos, tx);
nmut ex_ent er (&nsp- >nms_| ock) ;

/
While we would ideally like to create a space_map representation
that consists only of allocation records, doing so can be

prohi bitively expensive because the in-core free tree can be
prohi bitively expensive because the in-core free map can be

| arge, and therefore conputationally expensive to subtract
fromthe condense_tree. Instead we sync out two trees, a cheap
all ocation only tree followed by the in-core free tree. Wile not
fromthe condense_nmap. Instead we sync out two maps, a cheap
allocation only map followed by the in-core free map. Wil e not

* Ok ok ok ok ok Kk ok ko
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1385 * optimal, this is typically close to optimal, and nuch cheaper to
1386 * conpute.

1387 */

1388 space_map_wite(sm condense_tree, SMALLCC, tx);

1389 range_tree_vacat e(condense_tree, NULL, NULL);

1390 range_tree_destroy(condense_tree);

1173 space_map_sync(&ondense_map, SM ALLOC, snmp, nps, tx);

1174 space_map_vacat e( &condense_map, NULL, NULL);

1175 space_map_dest roy( &ondense_map) ;

1392 space_map_wite(sm nsp->nms_tree, SM FREE, tx);

1393 msp- >ns_condensi ng = B_FALSE;

1177 space_map_sync(sm SM FREE, snpb, nos, tx);

1178 sm >sm condensi ng = B_FALSE;

1180 spa_|l dbgmsg(spa "condensed: txg %lu, nsp[%Ilu] %, "

1181 'smo size %lu", txg,

1182 (msp- >ms_map- >sm_st art / msp->ms_map- >sm si ze), nsp,
1183 sno- >sno_obj si ze) ;

1394 }

1396 /*

1397 * Wite a netaslab to disk in the context of the specified transaction group.
1398 */

1399 voi d

1400 net asl ab_sync(netasl ab_t *msp, uint64_t txg)

1401 {

1402 et asl ab_group t *ng = nsp->ns_Qgroup;

1403 vdev_t *vd = ng->ng_vd;

1192 vdev_t *vd = nmsp->ns_gr oup- >ng_vd;

1404 spa_t *spa = vd->vdev_spa;

1405 obj set _t *npbs = spa_neta_obj set (spa);

1406 range_tree_t *alloctree = nsp->nms_all octree[txg & TXG MASK] ;
1407 range_tree_t **freetree = &nsp->ns_freetree[txg & TXG MASK];
1408 range_tree_t **freed_tree =

1409 &msp->ms_freetree[ TXG CLEAN(t xg) & TXG MASK] ;

1195 space_map_t *allocmap = nmep->ns_al locmap[txg & TXG 5 MASK] ;
1196 space_map_t **freemap = &rTBp >nms_freemap[txg & TXG MASK] ;
1197 space_map_t **freed_map = &sp->ns_freemap[ TXG CLEAN(txg) & TXG_MASK] ;
1198 space_map_t *sm = msp- >nNs_nap;

1199 space_map_obj _t *snp = &Bp->nB_SND_Synci ng;

1200 dnu_buf _t *db;

1410 dmu_tx_t *tx;

1411 uint64_t obj ect = space_map_obj ect (nmsp->ns_sn) ;

1413 ASSERT(! vd- >vdev_i shol e) ;

1415 I*

1416 */Thi s netaslab has just been added so there’s no work to do now.
1417 *

1418 if (*freetree == NULL) {

1419 ASSERT3P(al | octree, ==, NULL);

1208 if (*freemap == NULL) {

1209 ASSERT3P(al | ocmap, ==, NULL)

1420 return;

1421 }

1423 ASSERT3P(al | octree, !=, NULL)

1424 ASSERT3P(*freetree, !=, NULL);

1425 ASSERT3P(*freed_tree, !=, NULL);

1213 ASSERT3P(al | ocnap, !'=, NULL);

1214 ASSERT3P(*freemap, !=, NULL);

1215 ASSERT3P(*freed_map, !=, NULL);

1427 if (range_tree_space(alloctree) == 0 &&

1428 range_tree_space(*freetree) == 0)
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1217
1429

1431
1432
1433
1434
1435
1436
1437
1438
1222
1223
1224
1225
1226
1439

1441

1443
1444

1446
1447

1449
1450
1451
1452
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1453

1455

1457
1245
1458
1459
1460
1461
1462
1249
1250
1463

1465
1253

1467
1468
1469
1470
1471
1472
1473
1474

if (allocmap->smspace == 0 & (*freemap)->sm space == 0)
return;

The only state that can actually be changing concurrently with
nmet asl ab_sync() is the netaslab’s ns_tree. No other thread can
be nodifying this txg's alloctree, freetree, freed_tree, or
space_map_phys_t. Therefore, we only hold ms_l ock to satify
space_nmap ASSERTs. We drop it whenever we call into the DMJ,
because the DMJ can call down to us (e.g. via zio_free()) at
any tine.

net asl ab_sync() is the netaslab’s nms_map. No other thread can
be nmodifying this txg's allocmap, freemap, freed_map, or sno.
Therefore, we only hold nms_l ock to satify space_map ASSERTSs.
We drop it whenever we call into the DMJ, because the DMJ

can call down to us (e.g. via zio_free()) at any tine.

* % ok k% R % ok kb ¥ bk %

tx = dmu_t x_create_assi gned(spa_get_dsl (spa), txg);

if (mep->nms_sm == NULL)
ui nt 64_t new_obj ect;

new_obj ect = space_nap_al | oc(nos, tx);
VERI FY3U(new_obj ect, !=, 0);

VERI FYO( space_nap_open( &sp->ns_sm nos, new_obj ect,
mep- >me_start, nmsp->ns_size, vd->vdev_ashift,
&nsp- >nms_| ock) ) ;

ASSERT(msp->nms_sm ! = NULL);

if (smo->sno_object == 0) {

ASSERT( sno- >snp_obj si ze == 0)'

ASSERT( snD- >sno_ aI loc == 0

sno- >sno_obj ect = dnu_obj ect_all oc( nos,
DMJ_OT_SPACE_MAP, "1 << SPACE_MAP_BLOCKSHI FT,
DMU_OT_SPACE_MAP_HEADER, sizeof (*snp), tx):

ASSERT('sno- >sno_obj ect != 0);

dnu_write(nos, vd- >vdev_ms_array, sizeof (uint64_t)
(sm>smstart >> vd->vdev_ns_shift),
si zeof (uint64_t), &sno->sno_object, tx);

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

if (mep->ns_l oaded && spa_sync_pass(spa) == 1 &&
if (sm>sml|oaded & spa_sync_pass(spa) == 1 &&
net asl ab_shoul d_condense(nsp)) {

nmet asl ab_condense(nsp, txg, tx);

} else {
space_map_wite(nsp->nms_sm alloctree, SMALLCC, tx);
space_map_write(nmsp->ms_sm *freetree, SM FREE, tx);
space_map_sync(al | ocmap, SM ALLOC, snpo, nps, tx);
space_map_sync(*freemap, SM FREE, snpb, npos, tx);

}

range_tree_vacate(all octree, NULL, NULL);
space_map_vacat e(al | ocmap, NULL, NULL);

if (msp->ns_| oaded) {
/*
* When the space nap is | oaded, we have an accruate
* histogramin the range tree. This gives us an opportunity
* to bring the space map’s hi stogram up-to-date so we clear
* it first before updating it.
*
/

space_nmap_hi st ogr am cl ear (nsp- >ns_sn) ;
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1475 space_map_hi st ogram add(nsp- >ns_sm nsp->ns_tree, tx);
1476 } else {

1477 /*

1478 * Since the space map is not |oaded we sinply update the
1479 * exisiting histogramwi th what was freed in this txg. This
1480 * means that the on-disk histogram may not have an accurate
1481 * view of the free space but it’s close enough to allow
1482 * us to make all ocation decisions.

1483 */

1484 space_nmap_hi st ogram add(nsp->ns_sm *freetree, tx);

1485 1

1487 /*

1488 * For sync pass 1, we avoid traversing this txg's free range tree
1489 * and instead will just swap the pointers for freetree and

1490 * freed_tree. W can safely do this since the freed_tree is

1256 * For sync pass 1, we avoid wal king the entire space map and
1257 * instead will just swap the pointers for freemap and

1258 * freed_nmap. W can safely do this since the freed_map is

1491 * guaranteed to be enpty on the initial pass.

1492 *

1493 if (spa_sync_pass(spa) == 1)

1494 range_tree_swap(freetree, freed_tree);

1262 ASSERTO( (*freed_nmap) - >sm space) ;

1263 ASSERTO( avl _numodes( &(*freed r'rap) >smroot));

1264 space_map_swap(freenap, freed_nap);

1495 } else {

1496 range_tree_vacate(*freetree, range_tree_add, *freed_tree);
1266 space_map_vacat e(*freemap, space_map_add, *freed_nap);
1497 }

1499 ASSERTO(range_tree_space(nsp->ns_al |l octree[txg & TXG MASK]));

1500 ASSERTO(range_t ree_space(msp->ns_freetree[txg & TXG MASK]));

1269 ASSERTO( msp- >ns_al | ocmap[txg & TXG MASK] - >sm space) ;

1270 ASSERTO( msp- >ms_f reemap[ t xg & TXG MASK] - >sm space) ;

1502 mut ex_exi t (&rsp- >ms_| ock) ;

1504 if (object !'= space_map_object(nmsp->ms_sm) {

1505 obj ect = space_map_obj ect (msp->nms_sm;

1506 dmu_write(nos, vd->vdev_ns_array, si zeof (uint6d_t) *

1507 nep- >Ne_i d, sizeof (uint64_t), &object, tx);

1508 }

1274 VERI FYO(dnmu_bonus_hol d(nps, snp->snp_obj ect, FTAG &db));

1275 drmu_buf _wi Il dlrty(db tx);

1276 ASSERT3U( db- >db_si ze, >=, sizeof (*snmp));

1277 bcopy(sno, db- >db_data, si zeof (*snp));

1278 drmu_buf _rel e(db, FTAQ;

1509 dmu_tx_commi t (tx);

1510 }

1512 /*

1513 * Called after a transaction group has conpletely synced to nmark

1514 * all of the nmetaslab’'s free space as usable.

1515 */

1516 void

1517 ?et asl ab_sync_done(netasl ab_t *nsp, uint64_t txg)

1518

1290 space_map_obj _t *snp = &msp >s_Sno;

1291 space_map_obj _t *snosync = &TBp- >MB_SND_Synci ng;

1292 space_map_t *sm = nsp- >ns_nmap;

1293 space_map_t **freed_map = &rsp->ns_freemap[ TXG CLEAN(t xg) & TXG MASK] ;
1294 space_map_t **defer_map = &sp->ns_def er map[txg % TXG DEFER_SI ZE] ;
1519 nmet asl ab_group_t *ng = msp- >nms_group;

1520 vdev_t *vd = ng->ng_vd;
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1521 range_tree_t **freed_tree; 1338 ASSERT(nmsp->ns_al | ocmap[txg & TXG MASK] - >sm space == 0);
1522 range_tree "t **defer_tree; 1339 ASSERT( nmsp->ns_f reemap[t xg & TXG MASK] - >sm space == 0);
1523 int64_t allToc_delta, defer_delta;
1567 /*
1525 ASSERT(! vd- >vdev_i shol e) ; 1568 * |f there's a nmetaslab_|load() in progress, wait for it to conplete
1342 * If there’'s a space_map_load() in progress, wait for it to conplete
1527 mut ex_ent er (&rsp- >nms_| ock) ; 1569 * so that we have a consistent view of the in-core space nap.
1570 */
1529 /* 1571 net asl ab_| oad_wai t (nmsp) ;
1530 * If this netaslab is just becom ng available, initialize its 1345 space_nap_| oad_wai t (sm;
1531 * alloctrees, freetrees, and defertree and add its capacity to
1532 * the vdev. 1573 /*
1305 * allocmaps, freemaps, and defermap and add its capacity to the vdev. 1574 * Move the frees fromthe defer_tree back to the free
1533 */ 1575 * range tree (if it’s |oaded). Swap the freed_tree and the
1534 if (mep->nms_freetree[ TXG CLEAN(txg) & TXG MASK] == NULL) { 1576 * defer_tree -- this is safe to do because we’ve just enptied out
1307 f (*freed_map == NULL) { 1577 * the defer_tree.
1308 ASSERT(*defer _map == NULL); 1348 * Move the frees fromthe defer_rmap to this map (if it’s |oaded).
1535 for (int t =0; t <TXGSIZE t++) { 1349 * S\Aapthefreed map and the defer_map -- this is safe to do
1536 ASSERT(msp >ms_al | octree[t] == NULL); 1350 * because we’ve just enptied out the defer_map.
1537 ASSERT(nsp->ns_freetree[t] == NULL); 1578 */
1579 range_tree_vacate(*defer_tree,
1539 mep->nms_al |l octree[t] = range_tree_create(NULL, nsp, 1580 mep- >ns_| oaded ? range_tree_add : NULL, nsp->ns_tree);
1540 &msp- >ms_| ock) ; 1581 range_tree_swap(freed_tree, defer_tree);
1541 nsp- >N freetree[t] = range_tree_create(NULL, nsp, 1352 space_nap_vacat e(*def er _map, sm >sm | oaded ? space_map_free : NULL, sm;
1542 &sp- >ns_| ock) ; 1353 ASSERTO( ( *def er _map) - >sm space) ;
1310 nsp- >ns_al | ocmap| t] = kmem zal | oc(si zeof (space_map_t), 1354 ASSERTO( avl _numodes( & *def er _map)->smroot));
1311 KM_SLEEP) ; 1355 space_map_swap(freed_nap, defer_nap);
1312 space_nap_create(nsp->ns_al | ocnap[t], sm>smstart,
1313 sm>sm si ze, Sm >sm shift, sm>smlock); 1583 space_map_updat e( nsp- >ns_sn) ;
1314 mep->ns_freemap[t] = knem zal i oc(si zeof (space map_t), 1357 *snD = *snpbsync;
1315 KM SLEEP) ;
1316 space_map_creat e(nsp->ns_freemap[t], sm>smstart, 1585 msp- >ns_def erspace += defer_delta;
1317 sm>smsize, sm>smshift, sm>smlock); 1586 ASSERT3S( msp- >ns_def er space, >=, 0);
1543 } 1587 ASSERT3S( msp- >ns_def er space, <=, nsp->ns_size);
1361 ASSERT3S( nsp- >ns_def er space, <=, sm >sm si ze);
1545 for (int t = 0; t < TXG DEFER Sl ZE;, t++) { 1588 if (msp->ns_deferspace = 0) {
1546 ASSERT(an >ns_def ertree[t] == NULL); 1589 /*
1590 * Keep syncing this netaslab until all deferred frees
1548 nmep->ns_defertree[t] = range_tree_create(NULL, nsp, 1591 * are back in circul ation.
1549 &msp- >ms_| ock) ; 1592 *
1321 nsp- >ns_def er map[t] = kmem zal | oc(si zeof (space_nmap_t), 1593 vdev_dirty(vd, VDD METASLAB, nsp, txg + 1);
1322 KM SLEEP) ; 1594 }
1323 space_map_creat e(nmsp->ns_defernmap[t], sm>smstart,
1324 sm>sm size, sm>smshift, sm>sml ock); 1596 if (mp->ms_l oaded && msp->nms_access_txg < txg) {
1550 } 1597 for (int t = 1; t < TXG CONCURRENT_STATES; t++) {
1598 VERI FYO(range_tree_space(
1552 vdev_space_update(vd, 0, O, nBp->nB_Size); 1599 nep->ns_al |l octree[ (txg + t) & TXG MASK]));
1327 freed_map = &sp->ns_freemap[ TXG CLEAN(t xg) & TXG MASK]; 1600 }
1328 defer_map = &mrsp->ns_def ermap[txg % TXG DEFER_SI ZE] ; 1370 /*
1371 * |f the map is |oaded but no |onger active, evict it as soon as all
1330 vdev_space_update(vd, 0, 0, sm >sm size); 1372 * future allocations have synced. (If we unloaded it now and then
1553 } 1373 * | oaded a nonent |later, the map wouldn’t reflect those allocations.)
1374 *
1555 freed_tree = &msp->ns_freetree[ TXG CLEAN(t xg) & TXG MASK] ; 1375 if (sm>smloaded &k (nsp->ns_wei ght & METASLAB_ACTI VE_MASK) == 0) {
1556 defer_tree = &rsp->ns_defertree[txg % TXG DEFER S| ZE] ; 1376 int evictable = 1;
1333 all oc_delta = snpsync->snp_al l oc - snp->sno_al |l oc;
1334 defer_delta = (*freed_map)->sm space - (*def er_rmp)->sm_space; 1602 if (!metaslab_debug_unl oad)
1603 net asl ab_unl oad( msp) ;
1558 all oc_delta = space_map_al | oc_del t a(nsp->ns_sm); 1378 for (int t =1; T < TXG CO\ICURRENT STATES; t ++)
1559 defer_delta = range_tree_space(*freed_tree) - 1379 if (nsp >ms_al | ocmap[ (txg + t) & TXG MASK] - >sm space)
1560 range_tree_space(*defer_tree); 1380 evictable = 0O;
1562 vdev_space_update(vd, alloc_delta + defer_delta, defer_delta, 0); 1382 if (evictable && ! netasl ab_debug)
1383 space_map_unl oad(sm ;
1564 ASSERTO(range_tree_space(nsp->ns_al |l octree[txg & TXG MASK])); 1604 }
1565 ASSERTO(range_tree_space(nsp->ns_freetree[txg & TXG MASK]));
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1606 net asl ab_group_sort(ng, nmsp, netaslab_wei ght (nmsp));
1607 mut ex_exi t (&mrsp- >ms_| ock) ;

1388 mut ex_exi t (&rsp->nms_| ock) ;

1609 }

1611 void

1612 net asl ab_sync_reassess(netasl ab_group_t *ng)

1613 {

1394 vdev_t *vd = ng->ng_vd;

1614 int64_t failures = ng->ng_all oc_failures;

1616 net asl ab_group_al | oc_updat e(ng) ;

1399 I*

1400 * Re-evaluate all netaslabs which have | ower offsets than the
1401 * bonus area.

1402 */

1403 for (int m= 0; m< vd->vdev_ns_count; m+) {

1404 nmetaslab_t *msp = vd->vdev_ns[n;

1406 if (msp->ms_map->smstart > ng->ng_bonus_ar ea)
1407 break;

1409 nmut ex_ent er ( &rsp- >nms_| ock) ;

1410 nmet asl ab_group_sort(ng, msp, netaslab_wei ght(nmsp));
1411 mut ex_exi t (&mrsp- >nms_| ock) ;

1412 1

1617 atom c_add_64(&m->ng_al l oc_failures, -failures);

1619 /*

1620 * Prel oad the next potential netaslabs

1417 * Prefetch the next potential netaslabs

1621 */

1622 met asl ab_group_pr el oad(ng) ;

1419 nmet asl ab_pref etch(ng);

1623 }

1625 static uint64_t

1626 netasl ab_di stance(nmetasl ab_t *nmsp, dva_t *dva)

1627 {

1628 uint64_t ms_shift = msp->ms_group->ng_vd->vdev_ns_shift;
1629 uint64_t offset = DVA CET_OFFSET(dva) >> ns_shift;

1630 uint64_t start = mep->ns_id;

1427 uint64_t start = mep->ns_map->smstart >> ns_shift;
1632 if (msp->ms_group->ng_vd->vdev_id ! = DVA_GET_VDEV(dva))
1633 return (1ULL << 63);

1635 if (offset < start)

1636 return ((start - offset) << ns_shift);

1637 if (offset > start)

1638 return ((offset - start) << ns_shift);

1639 return (0);

1640 }

1642 static uint64_t

1643 netasl ab_group_al | oc(netasl ab_group_t *ng, uint64_t psize, uint64_t asize,
1644 uint64_t txg, uint64_t mn_distance, dva_t *dva, int d, int flags)
1645 {

1646 spa_t *spa = ng->ng_vd->vdev_spa;

1647 netaslab_t *msp = NULL;

1648 uint64_t offset = -1ULL;

1649 avl _tree_t *t = &ng->ng_netasl ab_tree;

1650 uint64_t activati on_wei ght;

29
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1651
1652

1654
1655
1656
1657
1658
1659
1660

1662
1663

1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677

1679
1680
1681
1682
1479
1683

1685
1686
1687

1689
1690
1691
1487

1693
1694
1695
1696
1697
1698
1699
1700
1701
1702

1704

1706
1707
1708
1709
1710
1711
1712
1713
1714

uint64_t target_distance;
int i;

activation_wei ght = METASLAB_VEI GHT_PRI MARY;
for (i =0; i <d; i++
if (DVA_GET_VDEV(&dvalil
activation_wei gh
br eak;

) == ng->ng_vd->vdev_id) {
t = METASLAB_WEI GHT_SECONDARY;

}
for (53) {

bool ean_t was_acti ve;

mut ex_ent er ( &rg- >ng_| ock) ;
for (nmsp = avl _first(t); nmsp; nmsp = AVL_NEXT(t, msp)) {
if (msp->nms_wel ght < asize)
spa_dbgnsg(spa, "%: failed to neet weight "
"requirenent: vdev %lu, txg %lu, ng %,
"nep %, psize %lu, asize %lu,
"failures %Ilu, weight %Iu",
spa_nane(spa), ng->ng_vd->vdev_id, txg,
nmy, nep, psize, asize,
ng->ng_al | oc_failures, msp->ns_weight);
mut ex_exi t (&mg- >ng_| ock) ;
return (-1ULL);

}

*

* |f the selected netaslab is condensing, skipit.
*
/
i f (msp->ns_condensi ng)
i f (msp->nms_map- >sm condensi ng)
conti nue;

was_active = nsp->ns_wei ght & METASLAB_ACTI VE_NMASK;
if (activation_wei ght == METASLAB_WEI GHT_PRI MARY)
br eak;

target _di stance = m n_di stance +
(space_map_al | ocat ed(msp->ms_sm !=0 ? 0 :
m n_di stance >> 1);
(msp->ms_sno.sno_alloc ? 0 : nmin_distance >> 1);
for (i =0; i <d; i++)
if (metaslab_distance(nsp, &va[i]) <
target _di stance)
br eak;
if (i ==d
br eak;

}
mut ex_exi t (&nrg- >ng_| ock) ;
if (msp == NULL

return (-1ULL);

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

/*
* |f we’ve already reached the all owabl e nunber of failed
* allocation attenpts on this netaslab group then we
* consider skipping it. W skipit only if we're allowed
* to "fast" gang, the physical size is larger than
* a gang block, and we're attenpting to allocate from
* the primary netasl ab.
*
/
if

(mg->ng_al loc_failures > zfs_ng_alloc_failures &&
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1715
1716
1717
1718
1719
1720
1721
1514
1515
1516
1722
1723
1724
1725

1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738

1740
1741
1742
1743
1744
1745
1746

1748
1749
1750
1751

1753
1754
1755
1756
1757
1758
1553
1759
1760
1761

1763
1558
1764
1766

1768
1563

1769
1770

1772
1568

}

CAN_FASTGANG( f | ags) && psi ze > SPA_GANGBLOCKSI ZE &&
activation_wei ght == METASLAB_WEI GHT_PRI MARY) {
spa_dbgnsg(spa, "¥%: skipping netaslab group:
"vdev %1lu, txg %lu, ng %, nsp[%WIlu] %, "
"psi ze %Iu, asize %lu, failures %Iu",
spa_nane(spa), ng->ng_vd->vdev_id, txg, ng,
msp->ns_i d, nmep, psize, asize,
"vdev %lu, txg Wlu, ng %, psize %lu,
"asize %lu, failures %lu", spa_ nane(spa)
ng- >ngy_vd- >vdev id, txg, nmg, psize, asize,
mg->ng_al | oc_fail ures)
nut ex_exi t (&rsp- >nms_| ock) ;
return (-1ULL);

*
* Ensure that the netaslab we have selected is still
* capabl e of handling our request. It’s possible that
* another thread nay have changed the wei ght while we
* were bl ocked on the netaslab | ock.

*

if

(mep->ms_wei ght < asize || (was_active &&
! (msp- >Ms_wei ght & METASLAB_ACTI VE_MASK) &&
activation_wei ght == METASLAB_WEI GHT_PRI MARY)) {
nut ex_exi t (&rsp- >nms_| ock) ;
conti nue;

}

if ((mep->nms_wei ght & METASLAB_VEI GHT_SECONDARY) &&
activation_wei ght == METASLAB_WEI GHT_PRI MARY) {
met asl ab_passi vat e(nsp,
nEp- >NE_wei ght & ~METASLAB_ACTI VE_MASK) ;
mut ex_exi t (&sp->ms_| ock) ;

conti nue;
}
if (metaslab_activate(nsp, activation_weight) != 0) {
nut ex_exi t (&rsp->nms_| ock) ;
conti nue;
}
/*
* If this netaslab is currently condensing then pick again as
* we can’t manipulate this netaslab until it’'s commtted
* to disk.
*/
f (msp->nms_condensi ng) {
f (nsp->ns_map- >sm condensi ng) {
nmut ex_exi t (&rsp- >ms_| ock) ;
conti nue;
}
if ((offset = netaslab_bl ock_alloc(msp, asize)) != -1ULL)
if ((offset = space_map_al | oc(msp->ns_map, asize)) != -1ULL)
br eak

atoni c_i nc_64(&ng->ny_al | oc_failures);

nmet asl ab_passi vat e(msp, netasl ab_bl ock_maxsi ze(nsp));
et asl ab_passi vat e(msp, space_nap_nexsi ze(nsp->ns_nap) ) ;

nmut ex_exi t (&rsp- >nms_| ock) ;

if (range_tree_space(msp->nms_alloctree[txg & TXG MASK]) == 0)
if (msp->ns_allocmap[txg & TXG MASK] - >sm space == 0)
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1773
1775
1776
1571
1778

1780
1781 }

vdev_dirty(ng->ng_vd, VDD METASLAB, nsp, txg);
range_tree_add(nmsp->ns_al |l octree[txg & TXG MASK], offset, asize);
nep- >ns_access_txg = txg + netaslab_unl oad_del ay;
space_map_add(nmsp->ns_al | ocmap[t xg & TXG MASK], offset, asize);
mut ex_exi t (&rsp- >nms_| ock) ;

return (offset);

__unchanged_portion_onitted_

1989 /*

1990 * Free the block represented by DVA in the context of the specified
1991 * transaction group.

1992 */

1993 static void
1994 netasl ab_free_dva(spa_t *spa, const dva_t *dva, uint64_t txg, boolean_t now)

1995 {
1996
1997
1998
1999
2000

2002

2004
2005

2007
2008
2009
2010
2011
2012
2013

2015

2017
2018

2020

2022
2023
1818
2024

2026
2027
2028
2029
2030
2031
2032
2033
1820
2034
2035
1822
2036
2037
2038
1824

uint64_t vdev = DVA_CGET_VDEV(dva);
uint64_t offset = DVA GET O:FSET(dva)
uint64_t size = DVA GET_ASI ZE(dva);
vdev_t *vd;

nmet asl ab_t *nsp;

ASSERT(DVA_| S_VALI D(dva)) ;

if (txg > spa_freeze_txg(spa))
return;

if ((vd = vdev_| ookup_top(spa, vdev)) == NULL ||
(of fset >> vd->vdev s _shift) >= vd->vdev_ns_count) {
crm_err (CE_WARN, "netasl ab_free_dva(): bad DVA %l u: %Il u",
(u_l ongl ong_t)vdev, (u_longlong_t)offset);
ASSERT(0) ;
return;

}
msp = vd->vdev_ns[ of f set >> vd->vdev_ns_shift];

if (DVA_CGET_GANG dva))
size = vdev_psi ze_to_asi ze(vd, SPA_GANGBLOCKSI ZE);

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

if (now ({
range_tree_renmove(nmsp->ns_al | octree[txg & TXG MASK] ,
space_map_renove(nsp->ns_al | ocmap[txg & TXG MASK],
of fset, size);

VERI FY(! msp->nms_condensi ng) ;
VERI FY3U( of fset, >=, nep->ms_start);
VERI FY3U( of fset + size, <=, nep->nms_start + nep->ns_size);
VERI FY3U(range_tree_space(nmsp->ns_tree) + size, <=,

nsp- >Ns_Si ze) ;
VERI FYO( P2PHASE( of fset, 1ULL << vd->vdev_ashift));
VERI FYO( P2PHASE( si ze, 1ULL << vd->vdev_ashift));
range_tree_add(nsp->ns_tree, offset, size);
space_map_free(nmsp->nms_nap, offset, size);

} else {
if (range_tree_space(nsp->ns_freetree[txg & TXG MASK]) == 0)
if (mep->ms_freemap[txg & TXG MASK] - >sm space == 0
vdev_dirty(vd, VDD METASLAB, nsp, txg);

range_tree_add(msp->ns_freetree[txg & TXG IVASK]

of fset, size);
space_map_add(m;p- >ms_freemap[txg & TXG MASK], offset, size);
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2039 }
2101 int
2041 mut ex_exi t (&rsp- >ms_| ock) ; 2102 netasl ab_all oc(spa_t *spa, netaslab_class_t *nc, uint64_t psize, blkptr_t *bp,
2042 } 2103 ( int ndvas, uint64_t txg, blkptr_t *hintbp, int flags)
2104
2044 | * 2105 dva_t *dva = bp->bl k_dva;
2045 * Intent log support: upon opening the pool after a crash, notify the SPA 2106 dva_t *hintdva = hintbp- Sbl k _dva;
2046 * of blocks that the intent l1og has allocated for inmediate wite, but 2107 int error = 0;
2047 * which are still considered free by the SPA because the |ast transaction
2048 * group didn't commit yet. 2109 ASSERT( bp->bl k_birth == 0);
2049 */ 2110 ASSERT( BP_PHYST CAL_BI RTH(bp) == 0):
2050 static int
2051 netasl ab_cl ai m dva(spa_t *spa, const dva_t *dva, uint64_t txg) 2112 spa_config_enter(spa, SCL_ALLOC, FTAG RW READER);
2052 {
2053 uint64_t vdev = DVA_CGET_VDEV(dva); 2114 if (mc->nc_rotor == NULL) { /* no vdevs in this class */
2054 ui nt 64_t offset = DVA GET CFFSET(dva) 2115 spa_config_exit(spa, SCL_ALLCC, FTAG;
2055 uint64_t size = DVA GET_ASI ZE(dva); 2116 return (SET_ERROR(ENGCSPQ));
2056 vdev_t *vd; 2117 }
2057 met asl ab_t *msp;
2058 int error = 0; 2119 ASSERT(ndvas > 0 && ndvas <= spa_max_replication(spa));
2120 ASSERT( BP_GET_NDVAS(bp) == 0);
2060 ASSERT(DVA_ | S_VALI D(dva)); 2121 ASSERT( hi ntbp == NULL || ndvas <= BP_GET_NDVAS( hi ntbp));
2062 if ((vd = vdev_| ookup_ top(spa vdev)) == NULL || 2123 for (int d = 0; d < ndvas; d++) {
2063 (of fset >> vd->vdev_ns_shift) >= vd >vdev ns_count) 2124 error = netaslab_alloc_dva(spa, nt, psize, dva, d, hintdva,
2064 return (SET_ERROR(ENXIO)); 2125 txg, flags);
2126 if (error 1=0) {
2066 nmsp = vd->vdev_ns[ of fset >> vd->vdev_ms_shift]; 1908 if (error) {
2127 for (d--; d >=0; d--) {
2068 if (DVA_GET_GANG dva)) 2128 net asl ab_free_dva(spa, &dva[d], txg, B_TRUE);
2069 size = vdev_psi ze_to_asi ze(vd, SPA GANGBLOCKSI ZE) ; 2129 bzero(&dva[d], sizeof (dva_t));
2130 }
2071 nmut ex_ent er (&sp- >nms_| ock) ; 2131 spa_config_exit(spa, SCL_ALLOC, FTAG;
2132 return (error);
2073 if ((txg !'= 0 & spa_witeable(spa)) || !nsp->ns_| oaded) 2133 }
1859 if ((txg !'=0 & spa_witeable(spa)) || !nsp->ns_nap->sm | oaded) 2134
2074 error = netaslab_activate(nsp, METASLAB WEI GHT_SECONDARY) ; 2135 ASSERT(error == 0)
2136 ASSERT( BP_CET ND\/AS( bp) == ndvas);
2076 if (error == 0 & !range_tree_contai ns(nsp->ns_tree, offset, size))
1862 if (error == && ! space_nmap_cont ai ns(nsp->ns_map, offset, size)) 2138 spa_config_exit(spa, SCL_ALLCC, FTAG;
2077 error = SET_ERROR( ENCENT) ;
2140 BP_SET_BI RTH(bp, txg, txg);
2079 if (error || txg == 0) { /* txg == 0 indicates dry run */
2080 mut ex_exi t (&mrsp->nms_| ock) ; 2142 return (0);
2081 return (error); 2143 }
2082 } ______unchanged_portion_omtted_
2084 VERI FY('! msp- >nms_condensi ng) ; 1975 static void
2085 VERI FYO( P2PHASE( of f set , 10LL << vd->vdev_ashi ft)); 1976 checkmap(space_map_t *sm uint64_t off, uint64_t size)
2086 VERI FYO( P2PHASE( si ze, 1ULL << vd- >vdev_ashi ft)); 1977 {
2087 VERI FY3U(range_tree space(msp >ns_tree) - size, <=, nBp->ne_size); 1978 space_seg_t *ss;
2088 range_tree_renove(nsp->ns_tree, offset, size); 1979 avl _i ndex_t where;
1870 space_map_cl ai m(msp- >nms_nap, of f set, si ze);
1981 mut ex_ent er (sm >sm | ock) ;
2090 if (spa_witeable(spa)) { /* don't dirty if we're zdb(1M */ 1982 ss = space_map_find(sm off size, &where);
2091 if (range_tree_space(nsp->ns_alloctree[txg & TXG NASK]) == 0) 1983 if (ss !'= NULL )
1873 if (mep->ns_al Tocmap[txg & TXG MASK] - >sm space == 0) 1984 panic("freeing free block; ss=%", (void *)ss);
2092 vdev_dirty(vd, VDD METASLAB, nmsp, txg); 1985 mut ex_exi t (sm >sm | ock);
2093 range_tree_add(msp->ns_al | octree[txg & TXG Mﬁ\SK] of fset, size); 1986 }
1875 space_map_add( msp->ms_al | ocmap[txg & TXG MASK], offset, si ze);
2094 } 2193 void
2194 netasl ab_check_free(spa_t *spa, const bl kptr_t *bp)
2096 mut ex_exi t (&rsp->nms_| ock) ; 2195 {
2196 if ((zfs_flags & ZFS_DEBUG ZI O FREE) == 0)
2098 return (0); 2197 return;
2099 }
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2199
2200
2201
2202
2203
1996
1997
1998
2204
2205
2000

2207
2208
2002
2003

2210
2211
2006
2212
2213
2008
2214
2215
2216 }

spa_config_ ent er(spa, SCL_VDEV, FTAG RW READER);

I = 0; i < BP_GET_NDVAS(bp); i+%+)

uint64_t vdev = DVA GET VDEV(&d)p >b|k _dval[i]);

vdev_t *vd = vdev_| ookup_t op(spa, vdev);

ui nt 64_t offset = DVA_GET_OFFSET( &bp- >hi k _dvali]);

uint64_t vdid = DVA_GET_VDEV(&bp->bl k_dva[i]);

vdev_t *vd = vdev_| ookup_top(spa, vdid);

uint64_t off = D\/A_GET_G:FSET(&)p- >bl k_dva[ il);

uint64_t si ze = DVA_GET_ASI ZE( &p- >bl k_dva[i]);

et asl ab_t nsp = vd->vdev_ns[ of f set >> vd- svdev_ms _shift];
metasl ab_t *ms = vd->vdev_ms[of f >> vd->vdev_ms_shift];

if (msp->ns_| oaded)

range_tree_verify(msp->nms_tree, offset, size);
if (ms->ms_map- >sm | oaded)

checkmap(ms->ns_nap, of f, size);

for (int j =0; j < TXG SIZE; j++)
range_tree_verify(msp->ms_freetree[j], offset, size);
checkmap(ms->ns_freemap[j], off, size);

for (int j = 0; j < TXG DEFER SI ZE; j++)
range_tree_verify(msp->ms_defertree[j], offset, size);
checkmap(ms->ns_defernmap[j], off, size);

}
spa_config_exit(spa, SCL_VDEV, FTAG;

__unchanged_portion_onitted_
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1/*

2 * CDDL HEADER START

3 *

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

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

6 * You may not use this file except in conpliance with the License.
7 *

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

10 * See the License for the specific |anguage governi ng perm ssions
11 * and limtations under the License.

12 =

13 * \When distributing Covered Code, include this CDDL HEADER 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 */

21 /*

22 * Copyright 2009 Sun Mcrosystens, Inc. Al rights reserved.

23 * Use is subject to license terns.

24 =/

25 /*

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

29 #include <sys/zfs_context.h>
30 #include <sys/spa. h>

31 #include <sys/dnu. h>

32 #include <sys/dnode. h>

33 #include <sys/zio.h>

34 #include <sys/range_tree. h>

36 static knem.cache_t *range_seg_cache;

38 void

39 range_tree_init(void)

40

41 ASSERT(range_seg_cache == NULL);

42 range_seg_cache = kmem cache_create("range_seg_cache",
43 sizeof (range_seg_t), O, NULL, NULL, NULL, NULL, NULL, 0);
44 )

46 void

47 range_tree_fini (void)

48 {

49 kmem cache_destroy(range_seg_cache);

50 range_seg_cache = NULL;

51 }

53 void
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54 range_tree_stat_verify(range_tree_t *rt)

55 {

56 range_seg_t *rs;

57 uint64_t hist[RANGE_TREE_H STOGRAM SIZE] = { 0 };
58 int i;

60 for (rs = avl _first(&t->rt_root); rs != NULL;

61 rs = AVL_NEXT(&t->rt_root, rs))

62 uint64_t size =rs->s_end - rs->rs_start;
63 int idx = highbit(size) - 1;

65 hi st[idx] ++;

66 ASSERT3U(hi st[idx], !'= 0);

67 }

69 for (i = 0; i < RANGE_TREE_H STOGRAM S| ZE; i ++) {
70 if (hist[i] !'=rt->t_histogranfi]) {

71 zfs_dbgmsg("i =%, hist=%, hist=%Ilu, rt_hist=%1u",
72 i, hist, hist[i], rt->rt_histogranfi]);
73 }

74 VERI FY3U(hist[i], == rt->rt_histogranfi]);
75 }

76 }

78 static void

79 range_tree_stat_incr(range_tree_t *rt, range_seg_t *rs)
80

81 uint64_t size = rs->rs_end - rs->rs_start;

82 int idx = highbit(size) - 1;

84 ASSERT3U(i dx, <,

85 sizeof (rt->rt_histogranm) / sizeof (*rt->rt_histogram);
87 ASSERT( MUTEX_HELD(rt->rt_| ock));

88 rt->rt_histograniidx] ++;

89 ASSERT3U(rt->rt_histogranfidx], !=, 0);

90 }

92 static void

93 range_tree_stat _decr(range_tree_t *rt, range_seg_t *rs)

94 {

95 uint64_t size = rs->rs_end - rs->rs_start;

96 int idx = highbit(size) - 1;

98 ASSERT3U(i dx, <,

99 sizeof (rt->rt_histogranm) / sizeof (*rt->rt_histogram);
101 ASSERT(MUTEX_HELD(rt->rt | ock));

102 ASSERT3U(rt->rt_histogranfidx], !=, 0);

103 rt->rt_histogranfidx]--;

104 }

106 /*

107 * NOTE: caller is responsible for all |ocking.

108 */

109 static int

110 range_tree_seg_conpare(const void *x1, const void *x2)
111 {

112 const range_seg_t *rl = x1,;

113 const range_seg_t *r2 = x2;

115 if (rl->rs_start < r2->rs_start) {

116 if (rl1->rs_end > r2->rs_start)

117 return (0);

118 return (-1);

119 }
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120 if (rl->rs_start > r2->rs_start) {
121 if (rl->rs_start < r2->rs_end)
122 return (0);

123 return (1);

124 }

125 return (0);

126 }

128 range_tree_t *

129 range_tree_create(range_tree_ops_t *ops, void *arg, knutex_t *Ip)

130 {

131 range_tree_t *rt;

133 rt = kmem zal | oc(si zeof (range_tree_t), KM SLEEP);
135 avl _create(&t->rt_root, range_tree_seg_conpare,
136 si zeof (range_seg_t), offsetof(range_seg_t, rs_node));
138 rt->rt_lock = 1p;

139 rt->rt_ops = ops;

140 rt->rt_arg = arg;

142 if (rt->rt_ops != NULL)

143 rt->rt_ops->rtop_create(rt, rt->rt_arg);
145 return (rt);

146 }

148 voi d

149 range_tree_destroy(range_tree_t *rt)

150 {

151 VERI FYO(rt->rt_space);

153 if (rt->rt_ops != NULL)

154 rt->rt_ops->rtop_destroy(rt, rt->rt_arg);
156 avl _destroy(&t->rt_root);

157 kmem free(rt, sizeof (*rt));

158 }

160 void

161 range_tree_add(void *arg, uint64_t start, uint64_t size)
162 {

163 range_tree_t *rt = arg;

164 avl _i ndex_t where;

165 range_seg_t rsearch, *rs_before, *rs_after, *rs;
166 uint64_t end = start + size;

167 bool ean_t nerge_before, nerge_after;

169 ASSERT( MUTEX_HELD(rt->rt_| ock));

170 VERI FY(size !'= 0);

172 rsearch.rs_start = start;

173 rsearch.rs_end = end;

174 rs = avl _find(&t->rt_root, & search, &where);

176 if (rs !'= NULL && rs->rs_start <= start && rs->rs_end >= end) {
177 zfs_panic_recover("zfs: allocating allocated segnent”
178 "(offset=%1|u size=%1lu)\n",

179 (longlong_t)start, (longlong_t)size);
180 return;

181 }

183 /* Make sure we don’t overlap with either of our neighbors */

184 VERI FY(rs == NULL);
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186 rs_before = avl _nearest(&t->rt_root, where, AVL_BEFORE);
187 rs_after = avl_nearest(&t->rt_root, where, AVL_AFTER);
189 nerge_before = (rs_before !'= NULL & rs_before->rs_end == start);
190 nerge_after = (rs_after !'= NULL & rs_after->rs_start == end);
192 if (merge_before &% nmerge_after) {

193 avl _renmove(&t->rt_root, rs_before);

194 if (rt->rt_ops != NULL)

195 rt->rt_ops->rtop_renove(rt, rs_before,
196 rt->rt_ops->rtop_renove(rt, rs_after, rt->rt_arg);
197 }

199 range_tree_stat_decr(rt, rs_before);

200 range_tree_stat_decr(rt, rs_after);

202 rs_after->rs_start = rs_before->rs_start;

203 kmem cache_free(range_seg_cache, rs_before);

204 rs = rs_after;

205 } else if (nmerge_before) {

206 if (rt->rt_ops !'= NULL)

207 rt->rt_ops->rtop_renove(rt, rs_before,
209 range_tree_stat_decr(rt, rs_before);

211 rs_before->rs_end = end;

212 rs = rs_bhefore;

213 } else if (merge_after)

214 if (rt->rt_ops != NULL)

215 rt->rt_ops->rtop_renove(rt, rs_after, rt->rt_arg);
217 range_tree_stat_decr(rt, rs_after);

219 rs_after->rs_start = start;

220 rs = rs_after;

221 } else {

222 rs = knmem cache_al | oc(range_seg_cache, KM SLEEP);
223 rs->rs_start = start;

224 rs->rs_end = end;

225 avl _insert(&t->rt_root, rs, where);

226 }

228 if (rt->rt_ops != NULL)

229 rt->rt_ops->rtop_add(rt, rs, rt->rt_arg);

231 range_tree_stat_incr(rt, rs);

232 rt->rt_space += size;

233 }

235 void

236 range_tree_renove(void *arg, uint64_t start, uint64_t size)

237 {

238 range_tree_t *rt = arg;

239 avl _i ndex_t where;

240 range_seg_t rsearch, *rs, *newseg;

241 uint64_t end = start + size;

242 bool ean_t |eft_over, right_over;

244 ASSERT( MUTEX_HELD(rt->rt_| ock));

245 VERI FY3U(si ze, !=, 0);

246 VERI FY3U(si ze, <=, rt->rt_space);

248 rsearch.rs_start = start;

249 rsearch.rs_end = end;

250 rs = avl _find(&t->rt_root, & search, &where);
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252 /* Make sure we conpletely overlap with sonmeone */

253 if (rs == NULL)

254 zfs_panic_recover("zfs: freeing free segnent

255 "(offset=%1|u size=%1lu)",

256 (longlong_t)start, (longlong_t)size);

257 return;

258 }

259 VERI FY3U(rs->rs_start, <=, start);

260 VERI FY3U(rs->rs_end, >=, end);

262 left_over = (rs->rs_start != start);

263 right_over = (rs->rs_end != end);

265 range_tree_stat_decr(rt, rs);

267 if (rt->rt_ops != NULL)

268 rt->rt_ops->rtop_renove(rt, rs, rt->rt_arg);

270 if (left_over &% right_over) {

271 newseg = knmem cache_al | oc(range_seg_cache, KM SLEEP);
272 newseg- >rs_start = end;

273 newseg->rs_end = rs->rs_end;

274 range_tree_stat_incr(rt, newseg);

276 rs->rs_end = start;

278 avl _insert_here(&t->rt_root, newseg, rs, AVL_AFTER);
279 if (rt->rt_ops != NULL)

280 rt->rt_ops->rtop_add(rt, newseg, rt->rt_arg);
281 } else if (left_over) {

282 rs->rs_end = start;

283 } else if (right_over) {

284 rs->rs_start = end;

285 } else {

286 avl _renmove(&t->rt_root, rs);

287 kmem cache_free(range_seg_cache, rs);

288 rs = NULL;

289 }

291 if (rs != NULL) {

292 range_tree_stat_incr(rt, rs);

294 if (rt->rt_ops !'= NULL)

295 rt->rt_ops->rtop_add(rt, rs, rt->rt_arg);
296 }

298 rt->rt_space -= size;

299 }

301 static range_seg_t *
302 range_tree_find(range_tree_t *rt, uint64_t start, uint64_t size,
303 avl _i ndex_t *wherep)

{

304

305 range_seg_t rsearch, *rs;

306 uint64_t end = start + size;

308 ASSERT( MUTEX_HELD(rt->rt | ock));

309 VERI FY(size = 0);

311 rsearch.rs_start = start;

312 rsearch.rs_end = end;

313 rs = avl _find(&t->rt_root, & search, wherep);

315 if (rs !'= NULL & rs->rs_start <= start && rs->rs_end >= end)
316 return (rs);

317 return (NULL);
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&wnher e) ;

rs=%", (void *)rs);

318 }

320 void

321 range_tree_verify(range_tree_t *rt, uint64_t off, uint64_t size)
322 {

323 range_seg_t *rs;

324 avl _i ndex_t where;

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

327 rs = range_tree_find(rt, off, size,
328 if (rs !'= NULL)

329 pani c("freeing free bl ock;
330 mut ex_exit(rt->rt_l ock);

331 }

333 bool ean_t

334 range_tree_contains(range_tree_t *rt, uint64_t start, uint64_t size)

335 {

336 avl _i ndex_t where;

338 return (range_tree_find(rt, start, size, &where) != NULL);

339 }

341 void

342 range_tree_swap(range_tree_t **rtsrc, range_tree_t **rtdst)

343 {

344 range_tree_t *rt;

346 ASSERT( MUTEX_HELD( (*rtsrc)->rt_| ock));

347 ASSERTO(range_tree_space(*rtdst));

348 ASSERTO( avl _nummodes(&(*rtdst)->rt_root));

350 rt = *rtsrc;

351 *rtsrc = *rtdst;

352 *rtdst = rt;

353 }

355 void

356 range_tree_vacate(range_tree_t *rt, range_tree_func_t *func, void *arg)
357 {

358 range_seg_t *rs;

359 voi d *cookie = NULL;

361 ASSERT( MUTEX_HELD(rt->rt | ock));

363 if (rt->rt_ops != NULL)

364 rt->rt_ops->rtop_vacate(rt, rt->rt_arg);

366 while ((rs = avl _destroy_nodes(&t->rt_root, &cookie)) != NULL) {
367 if (func !'= NULL)

368 func(arg, rs->rs_start, rs->rs_end - rs->rs_start);
369 kmem cache_free(range_seg_cache, rs);

370 }

372 bzero(rt->rt_hi stogram sizeof (rt->rt_histogram);

373 rt->rt_space = 0;

374 }

376 void

377 range_tree_wal k(range_tree_t *rt, range_tree_func_t *func, void *arg)
378 {

379 range_seg_t *rs;

381 ASSERT( MUTEX_HELD(rt->rt_| ock));

383 for (rs = avl _first(&t->rt_root); rs; rs = AVL_NEXT(&t->rt_root, rs))
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384 func(arg, rs->rs_start, rs->rs_end - rs->rs_start);
385 }

387 uint64_t
388 range_tree_space(range_tree_t *rt)
89 {

390 return (rt->rt_space);
391 }
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1197 /*
1198 * Opposite of spa_l oad().
1199 */

1200 static void
1201 spa_unl oad(spa_t *spa)

1202 {

1203 int i;

1205 ASSERT( MUTEX_HELD( &spa_nanespace_| ock));
1207 /*

1208 * Stop async tasks.

1209 */

1210 spa_async_suspend(spa);

1212 /*

1213 * Stop syncing.

1214 *

1215 if (spa->spa_sync_on) {

1216 txg_sync_st op(spa->spa_dsl| _pool);
1217 spa- >spa_sync_on = B_FALSE

1218 }

1220 /*

1221 * Wit for any outstanding async 1/Oto conplete.
1222 *

1223 if (spa->spa_async_zio_root != NULL) {
1224 (void) zio_wait(spa->spa_async_zio_root);
1225 spa- >spa_async_zi o_root = NULL;
1226 }

1228 bpobj _cl ose( &spa- >spa_def erred_bpobj);
1230 spa_config_enter(spa, SCL_ALL, FTAG RWWRI TER);
1232 /*

1233 * Close all vdevs.

1234 *

1235 if (spa->spa_root_vdev)

1236 vdev_free(spa->spa_root_vdev);
1237 ASSERT( spa- >spa_r oot _vdev == NULL);

1239 /*

1240 * Close the dsl pool.

1241 */

1242 if (spa->spa_dsl_pool) {

1243 dsl _pool _cl ose(spa->spa_dsl _pool);
1244 spa- >spa_dsl| _pool = NULL;

1245 spa- >spa_net a_obj set = NULL;

1246 1
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1248
1241

1251
1252
1253
1254

1248
1249
1250
1251
1252
1253

1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267

1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282

1284

1286
1287
1288
1289

1291
1292 }

ddt _unl oad(spa);
spa_config_enter(spa, SCL_ALL, FTAG RWWRI TER);

/*

* Drop and purge |evel 2 cache
*

/

spa_|l 2cache_drop(spa);

/*
* Cose all vdevs.
*

if (spa->spa_root_vdev)
vdev_free(spa->spa_root_vdev);
ASSERT( spa- >spa_r oot _vdev == NULL);

for (i = 0; i < spa->spa_spares.sav_count; i++)
vdev_free(spa->spa_spares. sav_vdevs[i]);
if (spa->spa_spares.sav_vdevs) {
kmem f ree(spa- >spa_spar es. sav_vdevs,
spa- >spa_spar es. sav_count * sizeof (void *));
spa- >spa_spar es. sav_vdevs = NULL;

}

if (spa->spa_spares.sav_config) {
nvlist_free(spa->spa_spares.sav_config);
spa- >spa_spar es. sav_config = NULL;

spa- >spa_spar es. sav_count = 0;

for (i = 0; i < spa->spa_|l 2cache.sav_count; i++) {
vdev_cl ear _st at s(spa->spa_| 2cache. sav_vdevs[i]);
vdev_free(spa->spa_| 2cache. sav_vdevs[i]);

}
i f (spa->spa_| 2cache. sav_vdevs) {
kmem f ree(spa- >spa_| 2cache. sav_vdevs,
spa- >spa_|l 2cache. sav_count * sizeof (void *));
spa- >spa_| 2cache. sav_vdevs = NULL;

i1 f (spa->spa_l 2cache. sav_config) {
nvlist_free(spa->spa_|l 2cache. sav_config);
spa- >spa_| 2cache. sav_config = NULL;

spa- >spa_| 2cache. sav_count = O;

spa- >spa_async_suspended =

if (spa->spa_comrent != NULL)
spa_strfree(spa->spa_coment);
spa- >spa_comment = NULL;

}
spa_config_exit(spa, SCL_ALL, FTAG;

__unchanged_portion_omtted_

4322 /
4323
4324
4325
4326
4327
4328
4329
4330
4331
4332

*
*
*
*
*
*
*
*
*
*
*

Attach a device to a mirror. The argunents are the path to any device
inthe mrror, and the nvroot for the new device. |If the path specifies
a device that is not mirrored, we automatically insert the mrror vdev.

If "replacing’ is specified, the new device is intended to replace the
existing device; in this case the two devices are nmade into their own
mrror using the 'replacing’ vdev, which is functionally identical to
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
conpletion of resilvering, the first disk (the one being replaced)
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4333
4334

4335 int

* is automatical ly detached.

4336 spa_vdev_attach(spa_t *spa, uint64_t guid, nvlist_t *nvroot, int replacing)

4337 {

4338
4339
4340
4341
4342
4343
4344

4346
4348
4350

4352
4353

4355
4356

4358

4360
4361
4362

4364
4365

4367

4369
4370

4372
4373

4375
4376
4377
4378
4379

4381
4382
4383
4384
4385
4386
4387
4388

4390
4391
4392
4393
4394
4395
4396
4397
4398

uint64_t txg, dtl_max_txg;

vdev_t *rvd = spa->spa_root_vdev;

vdev_t *ol dvd, *newd, *new ootvd, *pvd, *tvd;
vdev_ops_t *pvops;

char *ol dvdpat h, *newdpat h;

int newd_isspare;

int error;

ASSERT(spa_writeabl e(spa));

txg = spa_vdev_enter(spa);

ol dvd = spa_| ookup_by_gui d(spa, guid, B_FALSE);

if (oldvd == NULL)
return (spa_vdev_exit(spa, NULL, txg, ENOCDEV));

if (!oldvd->vdev_ops->vdev_op_| eaf)
return (spa_vdev_exit(spa, NULL, txg, ENOTSUP));

pvd = ol dvd- >vdev_parent;
if ((error = spa_config_parse(spa, &ew ootvd, nvroot, NULL, O,
VDEV_ALLOC_ATTACH)) != 0)
return (spa_vdev_exit(spa, NULL, txg, EINVAL));

if (new ootvd->vdev_children != 1)
return (spa_vdev_exit(spa, newootvd, txg, EINVAL));

newd = new oot vd->vdev_chil d[0];

if (!newd->vdev_ops->vdev_op_| eaf)
return (spa_vdev_exit(spa, newootvd, txg, EINVAL));

if ((error = vdev_create(newootvd, txg, replacing)) != 0)
return (spa_vdev_exit(spa, newootvd, txg, error));

/*
* Spares can’'t replace |ogs
*

if (ol dvd->vdev_top->vdev_i sl og &k newd->vdev_i sspare)
return (spa_vdev_exit(spa, newootvd, txg, ENOTSUP));

if (!repl/aci ng) {

* For attach, the only allowable parent is a mrror or the root

* vdev.

*/

if (pvd->vdev_ops != &dev_nirror_ops &&
pvd->vdev_ops ! = &vdev_root_ops)

return (spa_vdev_exit(spa, newootvd, txg, ENOTSUP));
pvops = &dev_mi rror_ops;
} else {
/*
* Active hot spares can only be replaced by inactive hot
* gspares.
*/

if (pvd->vdev_ops == &vdev_spare_ops &&
ol dvd- >vdev_i sspare &&
I spa_has_spare(spa, newd->vdev_guid))
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4399 return (spa_vdev_exit(spa, new ootvd, txg, ENOTSUP));
4401 /*

4402 * |f the source is a hot spare, and the parent isn't already a
4403 * spare, then we want to create a new hot spare. Oherwi se, we
4404 * want to create a replacing vdev. The user is not allowed to
4405 * attach to a spared vdev child unless the ’'isspare’ state is
4406 * the same (spare replaces spare, non-spare replaces

4407 * non-spare).

4408 */

4409 if (pvd->vdev_ops == &vdev_repl aci ng_ops &&

4410 spa_version(spa) < SPA VERSI ON_MULTI _REPLACE) {

4411 return (spa_vdev_exit(spa, new ootvd, txg, ENOTSUP));
4412 } else if (pvd->vdev_ops == &vdev_spare_ops &&

4413 newd- >vdev_i sspare != ol dvd->vdev_i sspare) {

4414 return (spa_vdev_exit(spa, newootvd, txg, ENOTSUP));
4415 }

4417 if (newd->vdev_i sspare)

4418 pvops = &vdev_spare_ops;

4419 el se

4420 pvops = &vdev_repl aci ng_ops;

4421 1

4423 I

4424 * Make sure the new device is big enough.

4425 */

4426 if (newd->vdev_asize < vdev_get_m n_asi ze(ol dvd))

4427 return (spa_vdev_exit(spa, newootvd, txg, EOVERFLOW);

4429 /*

4430 * The new device cannot have a hi gher alignment requirenent

4431 * than the top-level vdev.

4432 */

4433 if (newd->vdev_ashift > ol dvd->vdev_t op->vdev_ashift)

4434 return (spa_vdev_exit(spa, newootvd, txg, EDOM);

4436 I

4437 * If this is an in-place replacenment, update ol dvd’s path and devid
4438 * to nmake it distinguishable fromnewd, and unopenable from now on.
4439 *

4440 if (strcnp(ol dvd->vdev_path, newd->vdev_path) == 0) {

4441 spa_strfree(ol dvd->vdev_pat h);

4442 ol dvd->vdev_path = kmem al | oc(strlen(newd->vdev_path) + 5,
4443 KM _SLEEP) ;

4444 (void) sprintf (ol dvd->vdev_path, "%/ %",

4445 newd- >vdev_path, "old");

4446 if (oldvd->vdev_devid != NULL) {

4447 spa_strfree(ol dvd->vdev_devid);

4448 ol dvd- >vdev_devi d = NULL;

4449 }

4450 1

4452 /* mark the device being resilvered */

4453 newd- >vdev_resilver_txg = txg;

4455 I*

4456 * |If the parent is not a mirror, or if we're replacing, insert the new
4457 * mrror/replacing/spare vdev above ol dvd.

4458 *

4459 if (pvd->vdev_ops != pvops)

4460 pvd = vdev_add_parent (ol dvd, pvops);

4462 ASSERT( pvd- >vdev_t op- >vdev_parent == rvd);

4463 ASSERT( pvd- >vdev_ops == pvops);

4464 ASSERT( ol dvd- >vdev_parent == pvd);
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4466
4467
4468
4469
4470
4471
4472

4474
4475
4476

4478

4480
4481
4482
4483
4484
4485

4487
4488

4490
4491
4492
4493

4495
4496
4497

4499
4500
4501
4502

4504
4505
4506
4507
4504
4508
4509

4511
4512
4513
4514

4516
4517
4518
4519
4520

4522
4523

4525
4526

4528
4529 }

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

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

vdev_config_dirty(tvd);

/*
* Set newd's DTL to [TXG INTIAL, dtl_nex_txg) so that we account
* for any dnu_sync-ed blocks. It will propagate upward when
* spa_vdev_exit() calls vdev_dtl_reassess().
*
/

dtl _max_txg = txg + TXG_CONCURRENT_STATES;

vdev_dt| _dirty(newd, DTL_M SSI NG TXG_ I N TIAL,
dtl _max_txg - TXG_INTIAL);

if (newd->vdev_isspare) {

spa_spare_acti vat e(newd) ;

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

ol dvdpath = 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.
*

dev_dirty(tvd, VDD _DTL, newd, txg);

/*

* Schedul e the resilver to restart in the future. W do this to
* ensure that dmu_sync-ed bl ocks have been stitched into the

* respective datasets.

* Restart the resilver

*
s

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=% % vdev=9%",
replacing & newd_i sspare ? "spare in" :
replacing ? "replace" : "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_omtted_
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5093 /*

5094 * Evacuate the device.

5095 */

5096 static int

5097 spa_vdev_renove_evacuat e(spa_t *spa, vdev_t *vd)

5098 {
5099 uint64_t txg;
5100 int error = 0;
5102 ASSERT( MUTEX_HELD( & pa_nanespace_| ock));
5103 ASSERT(spa_config_hel d(spa, SCL_ALL, RWWRI TER) == 0);
5104 ASSERT(vd == vd- >vdev_t op);
5106 I*
5107 * Evacuate the device. W don't hold the config lock as witer
5108 * since we need to do |/O but we do keep the
5109 * spa_nanespace_|l ock held. Once this conpletes the device
5110 * should no I onger have any bl ocks allocated on it.
5111 */
5112 if (vd- >vdev i sl og)
5113 (vd- >vdev _stat.vs_alloc !'= 0)
5114 error = spa_offline_|l og(spa);
5115 } else {
5116 error = SET_ERROR(ENOTSUP);
5117 }
5119 if (error)
5120 return (error);
5122 /*
5123 * The evacuation succeeded. Renpve any renai ning MOS net adat a
5124 */associ ated with this vdev, and wait for these changes to sync.
5125 *
5126 ASSERTO( vd- >vdev_stat.vs_all oc);
5127 txg = spa_vdev COan g_ent er(spa)
5128 vd- >vdev_renovi ng = B_TRUE;
5129 vdev_dirty_l eaves(vd, VDD DTL, txg);
5126 vdev_dirty(vd, 0, NULL, txg);
5130 vdev_config_di rty(vd);
5131 spa_vdev_config_exit(spa, NULL, txg, 0, FTAG;
5133 return (0);
5134 }
__unchanged_portion_onitted_
5900 /*
5901 * Set zpool properties.
5902 */

5903 static void
5904 spa_sync_props(void *arg, dmu_tx_t *tx)

5905 {

5906 nvlist_t *nvp = arg;

5907 spa_t *spa = dmu_t x_pool (tx)->dp_spa;
5908 obj set _t *npbs = spa- >spa_neta_obj set;
5909 nvpair_t *elem = NULL;

5911 nmut ex_ent er (&spa- >spa_props_| ock) ;
5913 while ((elem= nvlist_next_nvpair(nvp, elen)) {
5914 uint64_t intval;

5915 char *strval, *fnama;

5916 zpool _prop_t prop;

5917 const char *propnane;

5918 zprop_type_t proptype;

5919 zfeature_info_t *feature;
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5921
5922
5923
5924
5925
5926

5928
5929
5926

5931
5932
5933
5934

5936
5937
5934
5938
5939
5940
5941
5942
5943

5945
5946
5947
5948
5949
5950
5951

5953
5954
5955
5956
5957
5958
5959
5960
5961
5958
5962
5963
5964
5965
5966
5967
5968
5969
5970
5971
5972
5973
5974
5975
5976
5977
5978
5979
5980
5981
5982

switch (prop = zpool _nanme_to_prop(nvpair_nanme(elem)) {
NVAL:

case

case

case

case
case

case

ZPROP_|
/*
* We checked this earlier in spa_prop_validate().
*/
ASSERT( zpool _prop_feature(nvpair_name(elem));
fname = strchr(nvpair_nane(elem), '@) + 1;
VERI FYO( zf eat ur e_| ookup_nane(f name, &feature));
VERI FY3U(0, ==, zfeature_l ookup_nanme(fnanme, &feature));
spa_feature_enabl e(spa, feature, tx);
spa_history_l og_internal (spa, "set", tx,
"os=enabl ed", nvpair_nane(elem);
br eak;
ZPOOL_PROP_VERSI ON:
intval = fnvpair_val ue_uint64(elem;
VERI FY(nvpair_val ue_ui nt64(elem & ntval) == 0);
/*

* The version is synced seperatly before other
* properties and should be correct by now.
*/

ASSERT3U( spa_version(spa), >=, intval);
br eak;

ZPOOL_PROP_ALTROOT:
/ *

* "altroot’ is a non-persistent property. It should

* have been set tenporarily at creation or inport tine.

*

/

ASSERT( spa->spa_root != NULL);
breal

ZPOOL_PROP_READONLY:
ZPOOL_PROP_CACHEFI LE:
/*
* 'readonly’ and 'cachefile’ are al so non-persisitent
* properties.
*/

br eak;
ZPOOL PRCP COWVMENT:

strval = fnvpair_value_string(el em;

VERI FY( nvpa| r_value_string(elem &st rval) == 0);

if (spa->spa_coment != NULL)
spa_strfree(spa->spa_comment);

spa- >spa_coment = spa_strdup(strval);

/*

* W& need to dirty the configuration on all the vdevs
* so that their |abels get updated. It’'s unnecessary
* to do this for pool creation since the vdev's

*/ configuratoin has already been dirtied.

*

if (tx->tx_txg !'= TXG I N TIAL)
vdev_config_dirty(spa->spa_root_vdev);
spa_history_log_internal (spa, "set", tx,
"%=%", nvpair_name(elen), strval);
br eak;

defaul t:

/*

* Set pool property values in the pool props npbs object.
*/

i f (spa->spa_pool _props_object == 0) {
spa- >spa_pool _props_object =
zap_create_l i nk(nos, DMJ_OT_POOL_PROPS,
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5983
5984
5985

5987
5988
5989

5991
5992
5993
5994
5990
5991
5995
5996
5993
5997
5998
5999
6000
5997

6002
6003
6004
6005
6001
6002
6006
6007
6004
6008
6009
6006
6010
6011
6012
6013
6014

6016
6017
6018
6019
6020
6021
6022
6023
6024
6025
6026
6027
6028
6029
6030
6031
6032
6033
6034
6035
6036
6037
6038

6040

DMU_POOL_DI RECTORY_CBJECT, DMJ_POOL_PROPS,
tx);

}

/* normalize the property name */
propnanme = zpool _prop_to_name(prop);
proptype = zpool _prop_get_type(prop);

if (nvpair_type(el en) == DATA _TYPE_STRING {
ASSERT( propt ype == PROP_TYPE_STRI NG) ;
strval = fnvpair_value_string(elen);
VERI FYO( zap_updat e( nps,
VERI FY(nvpair_val ue_string(elem &strval) == 0);
VERI FY(zap_updat e( nos,
spa- >spa_pool _props_obj ect, propnane,
1, strlen(strval) + 1, strval, tx));
1, strlen(strval) + 1, strval, tx) == 0);
spa_history_l og_internal (spa, "set", tx,
"U%s=%", nvpai r_name( elem, strval);
} else if (nvpair_type(elem) == DATA TYPE_U NT64) {
intval = fnvpair_val ue_ui nt 64(el em;
VERI FY(nvpai r _value_ui nt64(el em & ntval) == 0);

if (proptype == PROP_TYPE_I NDEX) {
const char *unused;
VERI FYO( zpool _prop_i ndex_to_stri ng(
prop, intval, &unused));
VERI FY( zpool _pr op i ndex_to_ str| ng(
prop, intval, &unused) == 0);

}

VERI FYO( zap_updat e( nos,

VERI FY(zap_updat e( nos,
spa- >spa_pool _props_obj ect, propnane,
8, 1, & ntval, tx));
8, 1, & ntval, tx) == 0);

spa_hi st ory_I og_i nt er nal (spa, "set", t
"%=%1d", nvpair_nanme(elen), i ntval )

} else {
ASSERT(0); /* not allowed */
}
switch (prop) {
case ZPOOL_PROP_DELEGATI ON:
spa- >spa_del egation = intval;
br eak;
case ZPOOL_PROP_BOOTFS:
spa- >spa_bootfs = intval;
br eak;
case ZPOOL_PROP_FAI LUREMODE:
spa->spa_failnmode = intval;
br eak;
case ZPOOL_PROP_AUTCEXPAND:
spa- >spa_aut oexpand = intval;

if (tx->Tx_txg !'= TXG I NI TIAL)
spa_async_request (spa,
SPA_ASYNC_AUTOEXPAND) ;
break;
case ZPOOL_PROP_DEDUPDI TTO
spa- >spa_ dedup_ditto = intval;
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6042 mut ex_exi t (&spa- >spa_props_| ock)
6043 }
____unchanged_portion_onitted_
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450 /[ *

451 * Fires when spa_sync has not conpleted within zfs_deadman_syncti ne_mns.
452 * |f the zfs_deadman_enabled flag is set then it inspects all vdev queues
453 * |ooking for potentially hung 1/GCs.

454  */

455 void

456 spa_deadman(void *ar Q)

457 {

458 spa_t *spa = arg;

460 /*

461 * Disable the deadman tiner if the pool is suspended.

462 */

463 if (spa_suspended(spa)) {

464 VERI FY(cycl i c_reprogran(spa->spa_deadman_cycid, CY_INFINTY));
465 return;

466 1

468 zfs_dbgnmsg("sl ow spa_sync: started %|u seconds ago, calls %Iu",
469 (gethrtime() - spa->spa_sync_starttine) / NANOCSEC,

470 ++spa- >spa_deadman_cal | s) ;

471 if (zfs_deadman_enabl ed)

472 vdev_deadman( spa- >spa_r oot _vdev) ;

473 }

__unchanged_portion_onitted_

986 /*
987 * Used in conbination with spa_vdev_config_enter() to allow the syncing
988 * of multiple transactions wthout releasing the spa_nanespace_| ock.

990 void

991 spa_vdev_config_exit(spa_t *spa, vdev_t *vd, uint64_t txg, int error, char *tag)
992 {

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

995 int config_changed = B_FALSE;

997 ASSERT(txg > spa_l ast_synced_t xg(spa));

999 spa- >spa_pendi ng_vdev = NULL;

1001 /*

1002 * Reassess the DTLs.

1003 */

1004 vdev_dt| _reassess(spa->spa_root_vdev, 0, 0, B_FALSE);

1006 if (error == 0 && !list_is enpty(&spa->spa config_dirty_list)) {
1007 confl g_changed = B_TRUE;

1008 spa- >spa_confi g_gener at i on++;

1009 1
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1011
1012
1013
1014
1015

1017

1019
1020
1021
1022
1023
1024
1025

1027
1028
1029
1030
1031
1032
1033

1035
1036
1028
1037
1038
1039
1040

1042
1043
1044
1045
1046
1047 }

/*

* Verify the netaslab classes.

*

/
ASSERT( net asl ab_cl ass_val i dat e(spa_nor nal _cl ass(spa)) == 0);
ASSERT( et asl ab_cl ass_val i dat e(spa_l og_cl ass(spa)) = ),

spa_config_exit(spa, SCL_ALL, spa);

/*
* Panic the systemif the specified tag requires it. This
* is useful for ensuring that configurations are updated
* transactional ly.
*
if (zio_injection_enabled)
zi 0_handl e_pani c_i nj ection(spa, tag, 0);

/*

* Note: this txg_wait_synced() is inmportant because it ensures
* that there won’t be nore than one config change per txg.

* This allows us to use the txg as the generation nunber.

*

if (error == 0)
txg_wai t _synced( spa->spa_dsl _pool, txg);

if (vd !'= NULL)
ASSERT( ! vd- >vdev_det ached || vd->vdev_dtl_sm == NULL);
ASSERT( ! vd- >vdev_det ached || vd->vdev_dtl _sno. sno_obj ect ==
spa_config_enter(spa, SCL_ALL, spa, RWWRI TER);
vdev_free(vd);
spa_config_exit(spa, SCL_ALL, spa);

}

*
* |f the config changed,
*
/
if (config_changed)
spa_config_sync(spa, B FALSE, B TRUE);

update the config cache.

__unchanged_portion_onitted_

1678 void

1679 spa_init(int node)

1680 {
1681
1682
1683
1684

1686
1687

1689
1690

1692
1693

1695

1697 #if def
1698
1699 #el se
1700
1701
1702
1703

mut ex_i ni t (&spa_nanmespace_| ock, NULL, MJTEX_DEFAULT, NULL);
mut ex_i ni t (&spa_spare_| ock, NULL I\/UTEX DEFAULT, NJLL)

mut ex_i ni t (&spa_|l 2cache Iock NULL, MJUTEX_DEFAULT, NULL)
cv_init(&spa_nanmespace_cv, NULL, CV_DEFAULT, NULL);

avl _creat e( &pa_nanespace_avl ,
of fsetof (spa_t, spa_avl));

spa_nanme_conpare, sizeof (spa_t),

avl _create(&spa_spare_avl, spa_spare_conpare,
of f set of (spa_aux_t, aux_avl));

si zeof (spa_aux_t),

avl _create(&spa_| 2cache_avl, spa_|l 2cache_conpare,

of f set of (spa_aux_t, aux_avl));
spa_node_gl obal = node;
_ KERNEL
spa_arch_init();
if (spa_npde_global != FREAD && dprintf_find_string("watch")) {
arc_procfd = open( /proc/sel f/ctl™, O WRONLY);
if (arc_procfd == -1)

perror("could not enable watchpoints:

0);

si zeof (spa_aux_t),
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1704 "opening /proc/self/ctl failed: ");
1705 } else {

1706 arc_wat ch = B_TRUE;
1707 }

1708

1709 #endi f

1711 refcount _init();

1712 uni que_init();

1713 range_tree_init();

1705 space_map_init();

1714 zio_init();

1715 dmu_init();

1716 zil_init();

1717 vdev_cache_stat _init();

1718 zfs_prop_init();

1719 zpool _prop_init();

1720 zpool _feature_init();

1721 spa_config_Il oad();

1722 | 2arc_start();

1723 }

1725 voi d

1726 spa_fini (void)

1727 {

1728 | 2arc_stop();

1730 spa_evict_all();

1732 vdev_cache_stat _fini();

1733 zil _fini();

1734 dnu_fini();

1735 zio_fini();

1736 range_tree_fini();

1728 space_map_fini();

1737 uni que_fini();

1738 refcount _fini();

1740 avl _destroy(&spa_nanespace_avl);
1741 avl _destroy(&spa_spare_avl);
1742 avl _destroy(&spa_|l 2cache_avl);
1744 cv_destroy(&spa_nanespace_cvV);
1745 mut ex_dest roy( &spa_nanespace_| ock);
1746 mut ex_dest roy( &spa_spare_| ock);
1747 mut ex_destroy(&spa_| 2cache_| ock) ;
1748 }

__unchanged_portion_onitted_




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

R R R R

15953 Tue Sep 3 20:27:04 2013
new usr/src/ uts/comon/fs/zfs/space_nap.c
4101 et asl ab_debug shoul d allow for fine-grained control
4102 space_maps should store nore information about thenselves
4103 space nap object bl ocksize should be increased
4104 ::spa_space no | onger works
4105 renoving a mirrored | og device results in a | eaked object
4106 asynchronously | oad netasl ab
Revi ewed by: Matthew Ahrens <mahrens@lel phi x. con»
Revi ewed by: Adam Levent hal <ahl @lel phi x. con>
Revi ewed by: Sebastien Roy <seb@lel phix. con»>

B R R R R R R R R R R R R

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 */

21 /*

22 * Copyright 2009 Sun Mcrosystens, Inc. Al rights reserved.

23 * Use is subject to license terns.

24 |

25 [ *

26 * Copyright (c) 2013 by Del phix. Al rights reserved.
26 * Copyright (c) 2012 by Del phix. Al rights reserved.
*
/

29 #include <sys/zfs_context. h>
30 #include <sys/spa. h>

31 #include <sys/dnu. h>

32 #include <sys/dnu_tx. h>

33 #incl ude <sys/dnode. h>

34 #include <sys/dsl _pool . h>

35 #include <sys/zio.h>

36 #include <sys/space_nap. h>
37 #include <sys/refcount.h>

38 #include <sys/zfeature. h>

35 static knem cache_t *space_seg_cache;

37 void

38 space_nap_i nit(void)

39

40 ASSERT( space_seg_cache == NULL);

41 space_seg_cache = knem cache_creat e("space_seg_cache",

42 sizeof (space_seg_t), O, NULL, NULL, NULL, NULL, NULL, 0);
43 }

45 void

46 space_map_fi ni (void)

47
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48
49
50

kmem cache_dest roy( space_seg_cache);
space_seg_cache = NULL;
}
/*
* This value controls how the space map’s block size is allowed to grow
* |f the value is set to the sane size as SPACE _MAP_| NI TI AL_BLOCKSI ZE t hen
* the space map block size will remain fixed. Setting this value to something
* greater than SPACE_MAP_I NI TI AL_BLOCKSI ZE wi |l allow the space map to
* Increase its block size as needed. To maintain backwards conpatibilty the
* space map’'s bl ock size nust be a power of 2 and SPACE_MAP_I NI TI AL_BLOCKSI ZE
* or larger.
* Space map routines.
* NOTE: caller is responsible for all |ocking.
*/
int space_map_max_blksz = (1 << 12);
static int

space_map_seg_conpare(const void *x1, const void *x2)

}

voi d

x1;
X2;

const space_seg_t *sl
const space_seg_t *s2

if (sl->ss_start < s2->ss_start)
if (sl->ss_end > s2->ss_start)
return (0);
return (-1);

}
if (sl->ss_start > s2->ss_start) {
if (sl->ss_start < s2->ss_end)
return (0);
return (1);

}
return (0);

space_map_create(space_map_t *sm uint64_t start, uint64_t size, uint8_t shift,

{

}

voi d

knutex_t *Ip)
bzero(sm sizeof (*sm);
cv_init(&m>sm|oad_cv, NULL, CV_DEFAULT, NULL);

avl _create(&m >smroot, space_map_seg_conpare,
si zeof (space_seg_t), offsetof(struct space_seg, ss_node));

sm>smstart = start;
sm>sm si ze = size;
sm>smshift = shift;
sm>sm|lock = 1|p;

space_map_dest roy(space_map_t *sm

}

voi d

ASSERT(! sm >sm | oaded && ! sm >sm | oadi ng);
VERI FYO(sm >sm space) ;

avl _destroy(&m >smroot);

cv_destroy(&m >sm | oad_cv);

space_map_add(space_map_t *sm uint64_t start, uint64_t size)

avl _i ndex_t where;
space_seg_t *ss_before, *ss_after, *ss;
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106 uint64_t end = start + size;

107 int merge_before, nmerge_after;

109 ASSERT( MUTEX_HELD(sm >sm | ock) ) ;

110 VERI FY(! sm >sm condensi ng) ;

111 VERI FY(size != 0);

112 VERI FY3U(start, >=, sm>smstart);

113 VERI FY3U(end, <=, sm>smstart + sm >sm size);

114 VERI FY(sm >sm space + size <= sm >sm si ze);

115 VERI FY( P2PHASE(start, 1ULL << sm >sm shlft) == 0);

116 VERI FY( P2PHASE( si ze, 1ULL << sm>smshift) == 0);

118 ss = space_map_find(sm start, size, &where);

119 if (ss !'= NULL) {

120 zfs_pani c_recover("zfs: allocating allocated segnent"
121 "(offset=%1u size=%Ilu)\n",

122 (longlong_t)start, (longlong_t)size);

123 return;

124 1

126 /* Make sure we don't overlap with either of our neighbors */
127 VERI FY(ss == NULL);

129 ss_before = avl _nearest (& m >smroot, where, AVL_BEFORE);
130 ss_after = avl_nearest(&m >smroot, where, AVL_AFTER);
132 merge_before = (ss_before !'= NULL && ss_before->ss_end == start);
133 merge_after = (ss_after != NULL && ss_after->ss_start == end);
135 if (merge_before & nerge_after) {

136 avl _renmove(&m >smroot, ss_before);

137 if (sm>smpp_root)

138 avl _renove(sm >sm pp_root, ss_before);
139 avl _renove(sm >sm pp_root, ss_after);

140 }

141 ss_after->ss_start = ss_before->ss_start;

142 knem cache_free(space_seg_cache, ss_before);

143 ss = ss_after;

144 } else if (merge_before) {

145 ss_before->ss_end = end;

146 if (sm>smpp_root)

147 avl _renove(sm >sm pp_root, ss_before);
148 ss = ss_before;

149 } else if (nerge_after)

150 ss_after->ss_start = start;

151 if (sm>smpp_root)

152 avl _renove(sm >sm pp_root, ss_after);

153 ss = ss_after;

154 } else {

155 ss = kmem cache_al | oc(space_seg_cache, KM SLEEP);
156 Ss->ss_start = start;

157 ss->ss_end = end;

158 avl _insert(&m>smroot, ss, where);

159 }

161 if (sm>sm pp_r oot )

162 avl _add(sm >sm pp_root, ss);

164 sm >sm space += size;

165 }

167 void

168 space_map_renove(space_map_t *sm uint64_t start, uint64_t size)
169 {

170 avl _i ndex_t where;

171 space_seg_t *ss, *newseg;
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172 uint64_t end = start + size;

173 int left_over, right_over;

175 VERI FY(! sm >sm condensi ng) ;

176 ss = space_map_find(sm start, size, &where);

178 /* Make sure we conpletely overlap with sonmeone */
179 if (ss == NULL)

180 zfs panic recover ("zfs: freeing free segment "
181 "(of fset=%Ilu size=%Iu)"

182 (longlong_t)start, (longl ong_t)5| ze);
183 return;

184 }

185 VERI FY3U(ss->ss_start, <=, start);

186 VERI FY3U(ss->ss_end, >=, end);

187 VERI FY(sm >sm space - size <= sm>sm Size);

189 left_over = (ss->ss_start != start);

190 right_over = (ss->ss_end != end);

192 if (sm>smpp_root)

193 avl _renmove(sm >sm pp_root, Ss);

195 if (left_over &% right_over) {

196 newseg = knmem cache_al | oc(space_seg_cache, KM SLEEP);
197 newseg- >ss_start = end;

198 newseg- >ss_end = ss->ss_end;

199 ss->ss_end = start;

200 avl _insert_here(&m >smroot, newseg, ss, AVL_AFTER);
201 if (sm>smpp_root)

202 avl _add(sm >sm pp_root, newseg);
203 } else if (left_over) {

204 ss->ss_end = start;

205 } else if (right_over) {

206 ss->ss_start = end;

207 } else {

208 avl _renove(&m >smroot, ss);

209 knmem cache_free(space_seg_cache, ss);

210 ss = NULL;

211 1

213 if (sm>smpp_root & ss != NULL)

214 avl _add(sm >sm pp_root, ss);

216 sm >sm space -= size;

217 }

219 space_seg_t *
220 space_nmap_find(space_map_t *sm uint64_t start, uint64_t size,

221 avl _i ndex_t *wherep)

222 {

223 space_seg_t ssearch, *ss;

225 ASSERT( MUTEX_HELD(sm >sm | ock) ) ;

226 VERI FY(size = 0);

227 VERI FY( P2PHASE(start, 1ULL << sm>smshift) == 0);
228 VERI FY( P2PHASE( si ze, 1ULL << sm>smshift) == 0);
230 ssearch.ss_start = start;

231 ssearch.ss_end = start + size;

232 ss = avl _find(&m >smroot, &ssearch, wherep);

234 if (ss !'= NULL && ss->ss_start <= start && ss->ss_end >= start
235 return (ss);

236 return (NULL);

237 }

+ size)
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239 bool ean_t

240 space_nmp_contai ns(space_map_t *sm uint64_t start, uint64_t size)

241 {

242 avl _i ndex_t where;

244 return (space_nmap_find(sm start, size, &where) != 0);

245 }

247 void

248 space_map_swap(space_nap_t **nsrc, space_map_t **mdst)

249 {

250 space_map_t *sm

252 ASSERT( MUTEX_HELD( (*mnsrc)->sm | ock));

253 ASSERTO( ( * ndst ) - >sm space) ;

254 ASSERTO( avl nurmodes(&(*ntlst) >smroot));

256 sm = *msrc;

257 *merc = *must;

258 *ndst = sm

259 }

261 void

262 space_nap_vacat e(space_map_t *sm space_map_func_t *func, space_nmap_t *ndest)
263 {

264 space_seg_t *ss;

265 voi d *cookie = NULL;

267 ASSERT( MUTEX_HELD(sm >sm | ock) ) ;

269 while ((ss = avl_destroy_nodes(&m >smroot, &cookie)) != NULL) {
270 if (func != NULL)

271 func(ndest, ss->ss_start, ss->ss_end - ss->ss_start);
272 kmem cache_free(space_seg_cache, ss);

273

274 sm >sm space = 0;

275 }

277 void

278 space_map_wal k(space_map_t *sm space_map_func_t *func, space_map_t *ndest)
279 {

280 space_seg_t *ss;

282 ASSERT( MUTEX_HELD( sm >sm | ock) ) ;

284 for (ss = avl _first(&m>smroot); ss; ss = AVL_NEXT(&m >smroot, ss))
285 func(ndest, ss->ss_start, ss->ss_end - ss->ss_start);

286 }

51 /*

52 * Load the space map disk into the specified range tree. Segnments of maptype

54

290

291 void

292 space_nap_| oad_wai t (space_map_t *sm)
293 {

294 ASSERT( MUTEX_HELD( sm >sm | ock) ) ;
296 while (sm>sm | oading) {

297 ASSERT(! sm >sm | oaded) ;
298 cv_wait(&m >sm | oad_cv,
299

300 }

53 * are added to the range tree, other segnent types are renpved.
*

289 * Wit for any in-progress space_map_load() to conplete.
*
/

sm >sm | ock) ;
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302 /*

55 * Note: space_nap_load() will drop smlock across dmu_read() calls.
56 * The caller nust be OKwith this.

57 */

58 int

59 space_nap_| oad(space_nap_t *sm range_tree_t *rt, maptype_t naptype)
307 space_nep_| oad(space_map_t *sm space_nap_ops_t *ops, uint8_t maptype,

308 space_map_obj _t *snp, objset_t *os)
60 {
61 uint64_t *entry, *entry_map, *entry_nap_end;
62 uint64_t bufsize, size, offset, end, space;
312 uint64_t nmapstart = sm>smstart;
63 int error = 0;
65 ASSERT( MUTEX_HELD(sm >sm | ock) ) ;
316 ASSERT(! sm >sm | oaded) ;
317 ASSERT(! sm >sm | oadi ng)
67 end = space_nap_| ength(sm;
68 space = space_map_al | ocated(sm;
319 sm >sm | oadi ng = B_TRUE;
320 end = sno->sno_obj si ze;
321 space = snp->sno_al | oc;
70 VERI FYO(range_tree_space(rt));
323 ASSERT(sm >sm ops == NULL);
324 VERI FYO(sm >sm space) ;
72 if (maptype == SM FREE) {
73 range_tree_add(rt, sm>smstart, sm>sm size);
327 space_map_ add(sm sm>sm_ start, sm>smsize);
74 space = sm >sm si ze - space;
75 }
77 buf si ze = MAX(sm >sm bl ksz, SPA_ M NBLOCKSI ZE) ;
331 bufsize = 1ULL << SPACE_MAP_BLOCKSHI FT;
78 entry_map = zi o_buf _al | oc(bufsize);
80 mut ex_exi t(sm >sm | ock);
81 if (end > bufsize) {
82 dnmu_prefetch(sm >sm os, space_map_object(sm, bufsize,
83 end - bufsize);
84 1
385 if (end > bufsize)
336 dnu_prefetch(os, snp->snp_object, bufsize, end - bufsize);
85 mut ex_ent er (sm >sm | ock) ;
87 for (offset = 0; offset < end; offset += bufsize) {
88 size = MN(end - offset, bufsize);
89 VERI FY( P2PHASE( si ze, sizeof (uint64_t)) == 0);
90 VERI FY(size != 0);
91 ASSERT3U(sm >sm_ bi ksz, =, 0);
93 dprintf("object=%1u offset=%Ix size=%Ix\n",
94 space_map_obj ect (sm), offset, size);
345 sno- >sno_obj ect, offset, si ze) ;
96 mut ex_exi t (sm >sm | ock);
97 error = dmu_read(sm >sm o0s, space_nap_object(sn), offset,
98 entry nmap, DMJ READ PREFETCH);
348 error = dmu_read(os, snpb->sno_object, offset, size, entry_map,
349 DMJ_READ_PREFETCH) ;
99 mut ex_enter (sm >sm | ock);
100 if (error 1= 0)
101 br eak;
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103 entry_map_end = entry_map + (size / sizeof (uint64_t));
104 for (entry = entry_map; entry < entry_nap_end; entry++) {
105 uint64_t e = *entry;

106 uint64_t offset, size;

108 i f (SM_DEBUG_DECCDE(e)) /* Skip debug entries */
109 conti nue;

111 of fset = (SM_OFFSET_DECODE(e) << sm>smshift) +
112 sm>smstart;

113 size = SM RUN _DECCDE(e) << sm>smshift;

115 VERI FYO( P2PHASE( of fset, 1ULL << sm>smshift));
116 VERI FYO( P2PHASE( si ze, 1ULL << sm>smshift));

117 VERI FY3U(of fset, >=, sm>smstart);

118 VERI FY3U( of fset + size, <=, sm>smstart + sm>smsize);
119 if (SM_TYPE_DECODE(e) == maptype) {

120 VERI FY3U(r ange_tree_space(rt) + size, <=,
121 sm >sm si ze);

122 range_tree_add(rt, offset, size);

123 } else {

124 range_tree_renove(rt, offset, size);

361 (SM_TYPE_DECODE(e) == maptype ?

362 space_map_add : space_nmp_renove)(sm

363 (SM_OFFSET_DECODE(e) << sm>smshift) + nmapstart,
364 SM _RUN_DECODE(e) << sm>sm shift);

125 }

126 }

127 }

129 if (error == 0)

130 VERI FY3U(range_tree_space(rt), ==, space);

131 el se

132 range_tree_vacate(rt, NULL, NULL);

368 if (error == {

369 VERI FY3U(sm >sm space, ==, space);

371 sm >sm | oaded = B_TRUE;

372 sm >sm ops = ops;

373 if (ops !'= NULL)

374 ops->snop_| oad(sm;

375 } else {

376 space_map_vacate(sm NULL, NULL);

377 }

134 zi o_buf _free(entry_map, bufsize);

135 return (error);

136 }

138 voi d

139 space_map_hi st ogram cl ear (space_map_t *sm

140 {

141 if (sm>smdbuf->db_size != sizeof (space_map_phys_t))

142 return;

381 sm >sm | oadi ng = B_FALSE;

144 ) bzer o(sm >sm phys- >snp_hi stogram si zeof (sm >sm phys->snp_hi stogram);
145

383 cv_broadcast (& m >sm | oad_cv);

147 bool ean_t

148 space_map_hi stogram verify(space_map_t *sm range_tree_t *rt)

149 {

150 /*

151 * Verify that the in-core range tree does not have any
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152
153
154
155
156
157
158
385
159

161
162
389

164
391

166
167
168
393
394

170
171
396
397

173
399
400

175

177
178
179
180
181
182
183
184
185

187
188
189
190
191
192
193
194
195
196
197
198

200
201
202
203
204
205
206
207
208

}

voi d

* ranges smaller than our smshift size.
&/

for (int i =0; i <sm>smshift; i++) {
if (rt->rt_histogranfi] != 0)
return (B_FALSE);

}
return (B_TRUE);
return (error);

space_nap_hi st ogram add(space_nmap_t *sm range_tree_t *rt, dmu_tx_t *tx)
space_map_unl oad(space_map_t *sm
163 {

int idx = 0;
ASSERT( MUTEX_HELD(sm >sm | ock) ) ;

ASSERT( MUTEX_HELD(rt->rt_| ock));

ASSERT(dmu_t x_i s_synci ng(tx));

VERI FY3U(space_map_obj ect(sm, !=, 0);

if (sm>smloaded & sm >smops != NULL)
sm >sm ops- >snop_unl oad(sn) ;

if (sm>smdbuf->db_size != sizeof (space_nap_phys_t))
return;

sm >sm | oaded = B_FALSE;

sm >sm ops = NULL;

dmu_buf _wi Il _dirty(sm >smdbuf, tx);
space_map_vacate(sm NULL, NULL);

ASSERT( space_nmap_hi stogram verify(sm rt));

/*

* Transfer the content of the range tree histogramto the space

* map hi stogram The space map hi stogram contai ns 32 buckets ranging

* between 2°smshift to 2°(32+smshift-1). The range tree,

* however, can represent ranges from 270 to 2"63. Since the space

* map only cares about allocatable blocks (mninmmof smshift) we

*/can safely ignore all ranges in the range tree smaller than smshift.

*

for (int i = sm>smshift; i < RANGE_TREE_H STOGRAM SI ZE; i ++) {
/

Since the | argest histogram bucket in the space nmap is

27 (32+smshift-1), we need to normalize the values in

the range tree for any bucket |arger than that size. For

exanpl e given an smshift of 9, ranges |arger than 2740

woul d get nornalized as if they were 1TB ranges. Assune

the range tree had a count of 5 in the 2"44 (16TB) bucket,

the cal cul ati on bel ow woul d normalize this to 5 * 2*4 (16).

* ok % ok % ok kb %

ASSERT3U(i, >=, idx + sm>smshift);
sm >sm phys->snp_hi stogranfi dx] +=
rt->rt_histogranfi] << (i - idx - sm>smshift);

Increnent the space map’s index as |ong as we haven't
reached the maxi mum bucket size. Accunulate all ranges
| arger than the max bucket size into the |ast bucket.

if (idx < SPACE_MAP_HI STOGRAM SI ZE(sm) - 1) {
ASSERT3U(i dx + sm>smshift, == i);
i dx++;
ASSERT3U(i dx, <, SPACE_MAP_HI STOGRAM Sl ZE(sm));

* ok ok ok %
-~
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209 }

210

402 uint64_t

403 space_nap_naxsi ze(space_map_t *sm

404 {

405 ASSERT(sm >sm ops != NULL);

406 return (sm>smops->snop_nmax(sm);

211}

213 uint64_t

214 space_nap_entries(space_nmap_t *sm range_tree_t *rt)

410 space_nmap_al |l oc(space_map_t *sm uint64_t size)

215 {

216 avl _tree_t *t = &t->rt_root;

217 range_seg_t *rs;

218 uint64_t size, entries;

412 uint64_t start;

220 /*

221 * Al space_nmaps al ways have a debug entry so account for it here.
222 */

223 entries = 1;

225 /*

226 * Traverse the range tree and cal cul ate the nunber of space map
227 * entries that would be required to wite out the range tree.
228 */

229 for (rs = avl_first(t); rs !'= NULL; rs = AVL_NEXT(t, rs)) {
230 size = (rs->rs_end - rs->rs start) >> sm>smshift;
231 entries += howrany(size, SM RUN_MAX);

232

233 return (entries)

414 start = sm >sm ops->snop_al l oc(sm size);

415 if (start !'= -1ULL)

416 space_nap_renove(sm start, size);

417 return (start);

234 }

236 void

237 space_map_set _bl ocksi ze(space_map_t *sm uint64_t size, dmu_tx_t *tx)
421 space_nmap_cl ai n{space_map_t *sm uint64_t start, uint64_t size)

238 {

239 uint32_t bl ksz;

240 u_l ongl ong_t bl ocks;

423 sm >sm ops->snop_cl ai n{sm start, size);

424 space_map_renove(sm start, size);

425 }

242 ASSERT3U(sm >sm bl ksz, !=, 0);

243 ASSERT3U( space_map_obj ect(sm, !=, 0);

244 ASSERT(sm >sm dbuf != NULL);

245 VERI FY( | SP2( space_map_max_bl ksz));

247 if (sm>smblksz >= space_nap_max_bl ksz)

248 return;

250 I*

251 * The obj ect contains nore than one block so we can’t adjust
252 * its size.

253 */

254 if (sm>sm phys->snp_objsize > sm >sm bl ksz)

255 return;

257 if (size > sm>smblksz) {

258 uint64_t newsz;
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260 /*

261 * O der software versions treat space map bl ocks as fixed
262 * entities. The DMJ is capable of handling different block
263 * sizes making it possible for us to increase the

264 * bl ock size and nmintain backwards conpatibility. The
265 * caveat is that the new bl ock sizes nust be a

266 * power of 2 so that old software can append to the file,
267 * adding nore bl ocks. The bl ock size can grow until it
268 * reaches space_nmap_nmax_bl ksz.

269 */

270 newsz = | SP2(size) ? size : 1ULL << highbit(size);

271 if (newsz > space_map_max_bl ksz)

272 newsz = space_map_nmax_bl ksz;

274 VERI FYO( dnmu_obj ect _set _bl ocksi ze(sm >sm_os,

275 space_nap_obj ect(sm, newsz, 0, tx));

276 dnu_obj ect _si ze_from db(sm >sm. dbuf &bl ksz, &bl ocks);
278 zfs_dbgmsg("txg %lu, spa %, increasing blksz from% to %",
279 dmu_t x_get _txg(tx), spa_nane(dnmu_objset_spa(sm >sm o0s)),
280 sm >sm bl ksz, bl ksz);

282 VERI FY3U(newsz, ==, bl ksz);

283 VERI FY3U(sm >sm bl ksz, <, bl ksz);

284 sm >sm bl ksz = bl ksz;

285

427 void

428 {space_rrap_free(space_rmp_t *sm uint64_t start, uint64_t size)

429

430 space_map_add(sm start, size);

431 sm >sm ops->snop_free(sm start, size);

286 }

288 [/ *

289 * Note: space_map_wite() will drop smlock across dmu_wite() calls.
435 * Note: space_map_sync() will drop smlock across dmu_wite() calls.

290 */

291 void

292 space_map_wite(space_map_t *sm range_tree_t *rt, maptype_t maptype,

293 dmu_t x_t *tx)

438 space_nmap_sync(space_map_t *sm uint8_t maptype,

439 space_map_obj _t *snp, objset_t *os, dnu_tx_t *tx)

294 {

295 obj set _t *os = sm >sm o0s;

296 spa_t *spa = dr'ru _obj set spa(os)

297 avl _tree_t *t &t->rt_root;

298 range_seg_t *rs;

299 uint64_t size, total, rt_space, nodes;

442 avl _tree_t *t = &m >smroot;

443 space_seg_t *ss;

444 uint64_t bufsize, start, size, run_len, total, smspace, nodes;
300 uint64_t *entry, *entry_map, *entry_nap_end;

301 uint64_t newsz, expected_entries, actual _entries =1,

303 ASSERT( MUTEX_HELD(rt->rt_| ock));

304 ASSERT( dsl _pool _sync_cont ext(drm obj set _pool (0s)));

305 VERI FY3U( space_map_obj ect (sm), !=, 0);

306 dmu_buf _will _dirty(sm >sm_dbuf tx),

447 ASSERT( MUTEX_HELD(sm >sm | ock)) ;

308 I*

309 * This field is no | onger necessary since the in-core space nmap
310 * now contains the object nunmber but is maintained for backwards
311 * conpatibility.

312 */

313 sm >sm phys->snp_obj ect = sm >sm obj ect;
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315
316
449
317
318

452
453
454
455

320
321
458
322
323
460

325

327
328
329
330
331
332

334
335
462
463
464
465
336

338
339
340
341

343
344
345
346
347
474
475
476
477
478

349
350
480
481
352

354
355

483
357

359

if (range_tree_space(rt) == 0) {

VERI FY3U(sm >sm obj ect, ==, sm >sm phys->snp_obj ect);
if (sm>smspace == 0)

return;
}

dprintf("object %l lu, txg %lu, pass %, %, count %u, space %Ix\n",
sno- >sno_obj ect , dmu tx get txg(tx) spa_sync_pass(spa),
maptype == SM . ALLCC ? F, avl _numodes(&sm >sm root),
sm >sm space) ;

if (maptype == SM ALLOQ)
sm >sm phys->snp_al | oc += range_tree_space(rt);
sno->sno_al | oc += sm >sm space;

el se
sm >sm phys->snp_al | oc -= range_tree_space(rt);
sno->sno_al l oc -= sm >sm space;

expected_entries = space_nap_entries(sm rt);
/*

* Cal cul ate the new size for the space map on-di sk and see if
* we can grow the bl ock size to accormpbdate the new si ze.
*/

newsz = sm >sm phys->snp_obj si ze + expected_entries * sizeof (uint64_t);

space_nap_set _bl ocksi ze(sm newsz, tx);

entry_map = zi o_buf_al |l oc(sm >sm bl ksz);

entry_map_end = entry_map + (sm>smblksz / sizeof (ui nt6
bufsize = (8 + avl _numodes(&m >smroot)) * sizeof (uint6
bufsi ze = M N(bufsize, 1ULL << SPACE_MAP_BLOCKSHI FT);
entry_map = zi o_buf _al | oc(bufsize);

entry_map_end = entry_map + (bufsize / sizeof (uint64_t));
entry = entry_nap;

;—0\_/
~——

*entry++ = SM DEBUG ENCODE(1) |
SM DEBUG_ACTI ON_ENCODE( mapt ype) |
SM_DEBUG_SYNCPASS_ENCODE( spa_sync_pass(spa)) |
SM _DEBUG_TXG_ENCCDE( dmu_t x_get _t xg(tx));

total 0;

nodes = avl _numodes(&t->rt_root);

rt_space = range_tree_space(rt);

for (rs = avl _first(t); rs I'= NULL; rs = AVL_NEXT(t, rs)) {
uint64_t start;

nodes = avl _nunmmodes(&sm >smroot);

sm space = sm >sm space;

for (ss = avl flrst(t) ss !'= NULL; ss = AVL_NEXT(t, ss)) {
size = Ss->s8 end - ss->ss_start;
start = (ss->Ss_start - sm>smstart) >> sm>smshift;

size = (rs->rs_end - rs->rs_start) >> sm>smshift;
start = (rs->rs_start - sm>smstart) >> sm>smshift;
total += size;

size >>= sm>sm shift;

total += size << sm>smshift;

while (size != 0)
uint64_t run_len;

whil e (size)
run_len = MN(size, SM RUN_MAX);

if (entry == entry_map_end) {

11
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360 mut ex_exit(rt->rt_|l ock);

361 dmu_write(os, space_nap_object(sm,

362 sm >sm phys->snp_obj si ze, sm >sm bl ksz,
363 entry_map, tx);

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

365 sm >sm phys- >snp_obj si ze += sm >sm bl ksz;
487 mut ex_exi t (sm>sm | ock);

488 dmu_write(os, snp->sno_object, snp->snp_obj si ze,
489 bufsize, entry_map, tx);

490 mut ex_enter (sm >sm | ock);

491 snmo- >sno_obj si ze += buf si ze;

366 entry = entry_map;

367 }

369 *entry++ = SM OFFSET_ENCODE(start) |

370 SM TYPE_ENCODE( mept ype) |

371 SM_RUN_ENCODE( run_l| en);

373 start += run_len;

374 size -= run_len;

375 actual _entries++;

376 }

377 }

379 if (entry '=entry map) {

380 size = (entry - entry_map) * sizeof (uint64_t);

381 mutex_exit(rt->rt_| ock);

382 dmu_write(os, space_map_object(sm, sm >sm phys->snp_obj si ze,
506 mut ex_exi t (sm >sm | ock) ;

507 dmu_write(os, smo- >SrTD_0bj ect, sno->snp_obj si ze,

383 size, entry_map, tx);

384 mut ex enter(rt->rt _lock);

385 sm >sm phys- >snp_obj si ze += si ze;

509 mt ex enter(sm >sm | ock) ;

510 sno- >sno_obj si ze += si ze;

386 }

387 ASSERT3U( expected_entries, ==, actual _entries);

389 /*

390 * Ensure that the space_map’s accounting wasn’'t changed

391 * while we were in the mddle of witing it out.

392 */

393 VERI FY3U(nodes, ==, avl_numodes(&t->rt_root));

394 VERI FY3U(range_tree_space(rt), ==, rt_space);

395 VERI FY3U(r ange_tree_space(rt), ==, total);

517 VERI FY3U( nodes, ==, avl nurmodes(&sm >smroot));

518 VERI FY3U(sm >sm space, ==, sm space);

519 VERI FY3U(sm >sm space, ==, total);

397 zi o_buf _free(entry_map, sm >sm bl ksz);

521 zi o_buf _free(entry_map, bufsize);

398 }

400 static int

401 space_nap_open_i npl (space_nmap_t *sm

524 void

525 space_map_truncat e(space_nmap_obj _t *snp, objset_t *os, dmu_tx_t *tx)
402 {

403 int error;

404 u_l ongl ong_t bl ocks;

527 VERI FY(dnu_free_range(os, snmp->snp_object, 0, -1ULL, tx) == 0);
406 error = dnu_bonus_hol d(sm >sm os, sm >sm object, sm &sm >sm dbuf);
407 if (error)

408 return (error);
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410 dmu_obj ect _si ze_from db(sm >sm dbuf, &sm >sm bl ksz, &bl ocks);
411 sm >sm phys = sm >sm dbuf - >db_dat a;

412 return (0);

529 sno- >sno_obj si ze = 0;

530 smo->sno_al l oc = 0;

413 }

415 int

416 space_map_open(space_map_t **snp, objset_t *os, uint64_t object,

417 uint64_t start, uint64_t size, uint8_t shift, knutex_t *Ip)

533 /*

534 * Space map reference trees.

535 *

536 * A space map is a collection of integers. Every integer is either
537 * in the map, or it’'s not. A space map reference tree generalizes
538 * the idea: it allows its nenbers to have arbitrary reference counts,
539 * as opposed to the inplicit reference count of 0 or 1 in a space map.
540 * This representation cones in handy when conputing the union or

541 * intersection of nultiple space maps. For exanple, the union of

542 * N space maps is the subset of the reference tree with refcnt >= 1.
543 * The intersection of N space maps is the subset with refcnt >= N
544 *

545 * [It’s very nuch like a Fourier transform Unions and intersections
546 * are hard to performin the 'space map domain’, so we convert the maps
547 * into the 'reference count donmin’, where it’'s trivial, then invert.]
548 *

549 * vdev_dtl _reassess() uses conputations of this formto determ ne

550 * DTL_M SSING and DTL_OUTAGE for interior vdevs -- e.g. a RAIDZ vdev
551 * has an outage wherever refcnt >= vdev_nparity + 1, and a mirror vdev
552 * has an outage wherever refcnt >= vdev_children.

553 */

554 static int
555 space_nap_ref _conpare(const void *x1, const void *x2)

418 {

419 space_map_t *sm

420 int error;

557 const space_ref _t *srl = x1;

558 const space_ref_t *sr2 = x2;

422 ASSERT(*snp == NULL);

423 ASSERT(o0s != NULL);

424 ASSERT( obj ect != 0);

560 if (srl->sr_offset < sr2->sr_offset)
561 return (-1);

562 if (srl->sr_offset > sr2->sr_offset)
563 return (1);

426 sm = knmem zal | oc(si zeof (space_nmap_t), KM SLEEP);
565 if (srl < sr2)

566 return (-1);

567 if (srl > sr2)

568 return (1);

428 sm>smstart = start;

429 sm>smsize = size;

430 sm>smshift = shift;

431 sm>sm | ock = |p;

432 Sm >Sm 0S = 0S;

433 sm >sm obj ect = object;

435 error = space_nmap_open_i npl (sm;

436 if (error I=0) {

437 space_map_cl ose(sm;

438 return (error);

439 1
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441 *snp =
443 return (0);
444 }

446 void

447 space_map_cl ose(space_map_t *sm)
574 space_nmap_ref_create(avl _tree_t *t)

448

449 if (sm== NULL)

450 return;

576 avl _create(t, space_nmap_ref_conpare,

577 si zeof (space_ref_t), offsetof(space_ref_t, sr_node));
578 }

452 if (sm>smdbuf != NULL)

453 dnu_buf _rel e(sm >sm dbuf, sm;

454 sm >sm dbuf = NULL;

455 sm >sm phys = NULL;

580 void

581 space_nap_ref_destroy(avl _tree_t *t)

582 {

583 space_ ref t *sr;

584 voi d *cooki e = NULL;

457 kmem free(sm sizeof (*sm);

586 while ((sr = avl_destroy_nodes(t, &cookie)) != NULL)
587 kmem free(sr, sizeof (*sr));

589 avl _destroy(t);

458 }

460 static void

461 space_nmp_real | ocate(space_map_t *sm dnu_tx_t *tx)
593 space_map_ref _add_node(avl _tree_t *t, uint64_t offset, int64_t refcnt)
462 {

463 ASSERT(dnmu_t x_i s_synci ng(tx));

595 space_ref _t *sr;

465 space_map_free(sm tx);

466 dmu_| buf rel e(sm>sm | dbuf sm

597 sr = kmem al | oc(si zeof (*sr) KM_SLEEP);

598 sr->sr_offset = offset;

599 sr->sr_refcnt = refcnt;

468 sm >sm obj ect = space_nmap_al l oc(sm >smos, tx);
469 VERI FYO( space_map_open_i npl (sm));

601 avl _add(t, sr);

470 }

472 void

473 space_nmap_truncat e(space_map_t *sm dmu_tx_t *tx)

605 space_nap_ref_add_seg(avl _tree_t *t, uint64_t start, uint64_t end,

606 int64_t refcnt)

474 {

475 obj set _t *os = sm >sm o0s;

476 spa_t *spa = drru _obj set spa(os)

477 zfeature_info_t *space_nmap_hi stogram =

478 &spa_feature_tabl e[ SPA_FEATURE_SPACEMAP_H STOGRAM ;
479 drmu_obj ect _info_t doi;

480 int bonusl en;

482 ASSERT( dsl _pool _sync_cont ext (dmu_obj set _pool (0s)));

483 ASSERT(dnmu_t x_i s_synci ng(tx));

485 VERI FYO(dnu_free_range(os, space_nap_object(sm, 0, -21ULL,

tx));

14
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486 dmu_obj ect _i nf o_from db(sm >sm dbuf, &doi);
488 if (spa_feature_is_enabl ed(spa, space_nmap_hi stogran)) {
489 bonusl en = sizeof (space_map_phys_t);
490 ASSERT3U( bonusl en, <=, dnu_bonus_max());
491 } else {
492 bonusl en = SPACE_MAP_SI ZE_\O;
493 }
495 if (bonuslen != doi.doi_bonus_size ||
496 doi . doi _data_bl ock_si ze |'= SPACE_MAP_| NI TI AL_BLOCKSI ZE) {
497 zfs_dbgmsg("txg %lu, spa %, reallocating: "
498 "ol d bonus %, old blocksz %", dmu_tx_get_txg(tx),
499 spa_nane(spa), doi.doi_bonus_size, doi.doi_data_bl ock_size);
500 space_nmap_real | ocate(sm tx);
501 VER FY3U(sm >sm bl ksz, ==, SPACE_MAP_| NI TI AL_BLOCKSI ZE) ;
502 }
504 drmu_buf _wi Il dirty(sm>smdbuf, tx);
505 sm >sm phys->snp_obj si ze = 0;
506 sm >sm phys->snp_all oc = 0;
608 space_map_ref _add_node(t, start, refcnt);
609 space_map_ref _add_node(t, end, -refcnt);
507 }
509 /*
510 * Update the in-core space_nap allocation and | ength val ues.
613 * Convert (or add) a space nmap into a reference tree.
511 */
512 void
513 space_map_updat e(space_map_t *sm
616 space_map_ref_add_nmap(avl _tree_t *t, space_map_t *sm int64_t refcnt)
514 {
515 if (sm== NULL)
516 return;
618 space_seg_t *ss;
518 ASSERT( MUTEX_HELD(sm >sm | ock) ) ;
520 sm>sm al l oc = sm>sm phys->snp_al | oc;
521 sm>sm | ength = sm >sm phys- >snp_obj si ze;
622 for (ss = avl _first(&m>smroot); ss; ss = AVL_NEXT(&m >smroot, ss))
623 space_nap_ref _add_seg(t, ss->ss_start, ss->ss_end, refcnt);
522 }
524 uint64_t
525 space_nap_al | oc(objset_t *os, dnu_tx_t *tx)
526 {
527 spa_t *spa = dnu_obj set _spa(o0s);
528 zfeature_info_t *space_nap_hi stogram =
529 &spa_feature_tabl e[ SPA_FEATURE_SPACEMAP_HI STOGRAM ;
530 uint 64_t object;
531 int bonusl en;
533 if (spa_feature_is_enabl ed(spa, space_map_histogram) {
534 spa_feature_incr(spa, space_map_hi stogram tx);
535 bonusl en = sizeof (space_map_phys_t);
536 ASSERT3U( bonusl en, <=, dnu_bonus_max());
537 } else {
538 bonusl en = SPACE_MAP_SI ZE_\O;
539 1
541 obj ect = dnu_obj ect _al | oc(os,
542 DMU_OT_SPACE_MAP, SPACE_MAP_I| NI TI AL_BLOCKSI ZE,
543 DMUJ_OT_SPACE_MAP_HEADER, bonuslen, tx);
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contain

end - start);

tx),

545 return (object);

546 }

626 /*

627 * Convert a reference tree into a space map. The space nmap wil |
628 * all menbers of the reference tree for which refcnt >= nminref.
629 */

548 void

549 space_nap_free(space_map_t *sm dmu_tx_t *tx)

631 space_map_ref _generate_map(avl tree_t *t, space_map_t *sm

550 {

551 spa_t *spa;

552 zfeature_info_t *space_nmap_hi stogram =

553 &spa_f eat ure_t abl e[ SPA_FEATURE_SPACEMAP_HI STOGRAM ;
633 uint64_t start = -1ULL;

634 int64_t refcnt = 0;

635 space_ref _t *sr;

555 if (sm== NULL)

556 return;

637 ASSERT( MUTEX_HELD(sm >sm | ock) ) ;

558 spa = dnu_obj set _spa(sm >sm 0s);

559 if (spa_feature_is_enabl ed(spa, space_nmap_hi stogran)) {
560 dnmu_obj ect _i nfo_t doi ;

639 space_map_vacat e(sm NULL, I\ULL);

562 dmu_obj ect _i nfo_from db(sm >sm dbuf, &doi);

563 if (doi.doi_bonus_size != SPACE | NAP S| ZE VO) {
564 VERI FY(spa_feature_is_active(spa,

565 spa_f eature_decr(spa, space_nap_hi st ogram
641 for (sr = avl _first(t); sr !'= NULL; sr = AVL_NEXT(t, sr)) {
642 refcnt += sr->sr_refcnt;

643 if (refcnt >= mnref)

644 if (start == -1ULL)

645 start = sr->sr_of fset;

566 }

647 } else {

648 if (start !'= -1ULL) {

649 uint64_t end = sr->sr_offset;
650 ASSERT(start <= end);

651 if (end > start)

652 space_nap_add(sm start,
653 start = -1ULL;

567 }

569 VERI FY3U( dnmu_obj ect _free(sm >sm os, space_nap_object(sm,
570 sm >sm obj ect = O;

571 }

573 uint64_t

574 space_map_obj ect (space_map_t *sm

575 {

576 return (sm!= NULL ? sm >sm obj ect 0);

577 }

579 | *

580 */Retur ns the already synced, on-disk allocated space.

581 *

582 uint64_t

583 space_nap_al | ocat ed(space_nap_t *sm)

584 {

585 return (sm!= NULL ? sm>smalloc : 0);

586 }

588

| *

int64_t mnref)

0);

16

space_map_hi stogram);
tx);
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589 * Returns the already synced, on-disk |ength;
590 */

591 uint64_t

592 {space_rrap_l engt h(space_map_t *sm)

593

594 return (sm!= NULL ? sm>smlength : 0);
595 }

597 [ *

598 * Returns the allocated space that is currently syncing.
599 */

600 int64_t

601 space_nap_al | oc_del ta(space_map_t *smn)

602 {

603 if (sm== NULL)

604 return (0);

605 ASSERT(sm >sm dbuf != NULL);

606 return (sm>sm phys->snp_al |l oc - space_nap_al | ocated(sn));
655

656 }

657 ASSERT(refcnt == 0);

658 ASSERT(start == -1ULL);

607 }

____unchanged_portion_onitted_
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1/*

2 * CDDL HEADER START

3 *

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

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

6 * You may not use this file except in conpliance with the License.
7 *

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

10 * See the License for the specific |anguage governi ng perm ssions
11 * and limtations under the License.

12 =

13 * \When distributing Covered Code, include this CDDL HEADER 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 */

21 /*

22 * Copyright 2009 Sun Mcrosystens, Inc. Al rights reserved.

23 * Use is subject to license terns.

24 =/

25 /*

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

27 */

29 #include <sys/zfs_context.h>
30 #include <sys/range_tree. h>
31 #include <sys/space_reftree. h>

33 /*
34 * Space reference trees.
35 *
36 * Arange tree is a collection of integers. Every integer is either
37 * inthe tree, or it’s not. A space reference tree generalizes
38 * the idea: it allows its nenbers to have arbitrary reference counts,
39 * as opposed to the inplicit reference count of O or 1 in a range tree.
40 * This representation conmes in handy when conputing the union or
41 * intersection of nultiple space naps. For exanple, the union of
42 * Nrange trees is the subset of the reference tree with refcnt >= 1.
43 * The intersection of Nrange trees is the subset with refcnt >= N
44 *
45 * [It’s very nuch like a Fourier transform Unions and intersections
46 * are hard to performin the 'range tree domain’, so we convert the trees
47 * into the 'reference count domain', where it’s trivial, then invert.]
48 *
49 * vdev_dtl _reassess() uses conputations of this formto determ ne
50 * DTL_M SSING and DTL_OUTAGE for interior vdevs -- e.g. a RAID-Z vdev
51 * has an outage wherever refcnt >= vdev_nparity + 1, and a mirror vdev
*
*

has an out age wherever refcnt >= vdev_children.
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54 static int

55 space_reftree_conpare(const void *x1, const void *x2)
56 {

57 const space_ref_t *srl = x1;

58 const space_ref_t *sr2 = x2;

60 if (srl->sr_offset < sr2->sr_offset)
61 return (-1);

62 if (srl->sr_offset > sr2->sr_offset)
63 return (1);

65 if (srl < sr2)

66 return (-1);

67 if (srl1 > sr2)

68 return (1);

70 return (0);

71}

73 void

74 space_reftree_create(avl _tree_t *t)

75 {

76 avl _create(t, space_reftree_conpare,
77 si zeof (space_ref_t), offsetof(space_ref_t,
78 }

80 void

81 space_reftree_destroy(avl _tree_t *t)

82

83 space_ref _t *sr;

84 voi d *cookie = NULL;

86 while ((sr = avl_destroy_nodes(t,

87 kmem free(sr, sizeof (*sr));
89 avl _destroy(t);

90 }

92 static void

93 space_reftree_add_node(avl _tree_t *t,

94 {

95 space_ref _t *sr;

97 sr = kmem al | oc(si zeof (*sr),

98 sr->sr_offset = offset;

99 sr->sr_refcnt = refcnt;

101 avl _add(t, sr);

102 }

104 void

105

106 int64_t refcnt)

107 {

108 space_reftree_add_node(t, start, refcnt);
109 space_reftree_add_node(t, end, -refcnt);
110 }

112 /*

113 * Convert (or add) a range tree into a reference tree.
114 */

115 void

116 space_reftree_add_map(avl _tree_t *t,

117 {

118 range_seg_t *rs;

uint64_t offset,

KM SLEEP) ;

sr_node));

&cooki e)) !'= NULL)

int64_t

refcnt)

space_reftree_add_seg(avl _tree_t *t, uint64_t start, uint64_t end,

range_tree_t

*rt,

int64_t

refcnt)
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120 ASSERT( MUTEX_HELD(rt->rt_| ock));

122 for (rs = avl _first(&t->rt_root); rs; rs = AVL_NEXT(&t->rt_root, rs))
123 space_reftree_add_seg(t, rs->rs_start, rs->rs_end, refcnt);
124 }

126 /*

127 * Convert a reference tree into a range tree. The range tree will contain
128 * all menbers of the reference tree for which refcnt >= minref.

129 */

130 void

131 space_reftree_generate_map(avl _tree_t *t, range_tree_t *rt, int64_t mnref)
132 {

133 uint64_t start = -1ULL;

134 int64_t refcnt = 0;

135 space_ref _t *sr;

137 ASSERT( MUTEX_HELD(rt->rt_| ock));
139 range_tree_vacate(rt, NULL, NULL);

141 for (sr = avl _first(t); sr !'= NULL; sr = AVL_NEXT(t, sr)) {
142 refcnt += sr->sr_refcnt;

143 if (refent >= minref) {

144 if (start == -1ULL)

145 start = sr->sr_of fset;

146 }

147 } else {

148 if (start != -1ULL)

149 uint64_t end = sr->sr_of fset;

150 ASSERT(start <= end);

151 if (end > start)

152 range_tree_add(rt, start, end - start);
153 start = -1ULL;

154 }

155 }

156

157 ASSERT(refcnt == 0);

158 ASSERT(start == -1ULL);

159 }
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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 */

21 /*

22 * Copyright (c) 2005, 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 #ifndef _SYS METASLAB H
27 #define _SYS METASLAB H

29 #include <sys/spa. h>
30 #include <sys/space_nmap. h>
31 #include <sys/txg.h>
32 #include <sys/zio.h>
33 #include <sys/avl.h>

35 #ifdef __cplusplus
36 extern "C' {

37 #endif

39 typedef struct netaslab_ops {

40 uint64_t (*msop_alloc)(nmetaslab_t *nsp, uint64_t size);
41 bool ean_t (*nmsop_fragnented) (netasl ab_t *nsp);

42 } netaslab_ops_t;
39 extern space_nap_ops_t *zfs_netasl ab_ops;

44 extern netaslab_ops_t *zfs_netasl ab_ops;

41 extern netaslab_t *netasl ab_init(netaslab_group_t *ng, space_map_obj_t *sno,
42 uint64_t start, uint64_t size, uint64_t txg);

43 extern void netaslab_fini(netaslab_t *msp);

44 extern void netaslab_sync(netaslab_t *msp, uint64_t txg);

45 extern void netasl ab_sync_done(netasl ab_t *msp, uint64_t txg);

46 extern void netasl ab_sync_reassess(netasl ab_group_t *ng);
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46 metaslab_t *metasl ab_init(metaslab_group_t *ng, uint64_t id,
47 uint64_t object, uint64_t txg);
48 voi d netaslab_fini (mz-tasl ab_t *rrsp)

50 void netasl ab_| oad_wait(nmetaslab_t *msp);
51 int netaslab_| oad(netaslab_t *nsp);
52 void netasl ab_unl oad(netasl ab_t *nsp);

54 void netasl ab_sync(netaslab_t *msp, uint64_t txg);
55 voi d netasl ab_sync_done(netasl ab_t *msp, uint64_t txg);
56 voi d netasl ab_sync_reassess(netasl ab_group_t *ng);
57 uint64_t netaslab_bl ock_naxsi ze(netasl ab_t *nsp);

59 #define METASLAB H NTBP_FAVOR  0xO
60 #define METASLAB H NTBP_AVOI D  Ox1
61 #define METASLAB GANG HEADER  Ox2
62 #define METASLAB_ GANG CHI LD 0x4
63 #define METASLAB_GANG AVO D 0x8

65 int netaslab_alloc(spa_t *spa, netaslab_class_t *nt, uint64_t psize,

54 extern int metaslab_alloc(spa_t *spa, netaslab_class_t *nt, uint64_t psize,

66 bl kptr_t *bp, int ncopies, uint64_t txg, blkptr_t *hintbp, int flags);

67 void netaslab_free(spa_t *spa, const bl kptr_t *bp, uint64_t txg, boolean_t now);
68 int netaslab_clain{spa_t *spa, const blkptr_t *bp, uint64_t txg);

69 voi d netasl ab_check_free(spa_t *spa, const blkptr_t *bp);

56 extern void netaslab_free(spa_t *spa, const blkptr_t *bp, uint64_t txg,

57 bool ean_t now) ;

58 extern int nmetaslab_clainmspa_t *spa, const blkptr_t *bp, uint64_t txg);

59 extern voi d netasl ab_check_free(spa_t *spa, const blkptr_t *bp);

71 metasl ab_cl ass_t *netasl ab_cl ass_create(spa_t *spa, netaslab_ops_t *ops);
72 void netasl ab_cl ass destroy(rret asl ab_cl ass_t *nt);

73 int metaslab_cl ass_val i date(netasl ab_class_t *nt);

61 extern metaslab_class_t *netasl ab_class create(spa t *spa,

62 space_map_ops_t *ops);

63 extern void netaslab_cl ass_destroy(netaslab_class_t *nct);

64 extern int metaslab_class_validate(netaslab_class_t *nt);

75 voi d netasl ab_cl ass_space_updat e(net asl ab_cl ass_t *nt,

66 extern voi d netaslab_cl ass_space_updat e(net asl ab_cl ass_t *nt,

76 int64_t alloc_delta, int64_t defer_delta,

77 int64_t space_delta, int64_t dspace_delta);

78 uint64_t metaslab_class_get _al Toc(netaslab_class_t *nt);

79 uint64_t netasl ab_cl ass_get _space(netasl ab_class_t *nt);

80 uint64_t netaslab_cl ass_get _dspace(netasl ab_class_t *nt);

81 uint64_t netaslab_class_get_deferred(netasl ab_class_t *nt);

69 extern uint64_t netaslab_class_get_all oc(netasl ab_class_t *nt);
70 extern uint64_t netasl ab_cl ass_get _space(netasl ab_class_t *nt);
71 extern uint64_t netasl ab_cl ass_get _dspace(netasl ab_class_t *nt);
72 extern uint64_t netasl ab_class_get_deferred(netaslab_class_t *nt);

83 netasl ab_group_t *netasl ab_group_create(netaslab_class_t *nct, vdev_t *vd);
84 voi d netasl ab_group_destroy(netasl ab_group_t *r'rg),

85 voi d netasl ab_group_activate(metasl ab_group_t *ng);

86 voi d netasl ab_group_ paSSI vat e(net asl ab_group_t *ng);

74 extern netasl ab_group_t *metasl ab_group_creat e(net asl ab_cl ass_t *nt,

75 vdev_t *vd);

76 extern void netasl ab_group_destroy(netasl ab_group_t *ng);

77 extern void netasl ab_group_activate(netaslab_group_t *ng);

78 extern voi d netasl ab_group_passi vat e( net asl ab_group_t *nyg);

88 #ifdef _ cplusplus
}
90 #endif
92 #endif /* _SYS_METASLAB_H */
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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 */

21 /*

22 * Copyright 2009 Sun Mcrosystens, Inc. Al rights reserved.

23 * Use is subject to license terns.

24 */

26 /*

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

28 */

30 #ifndef _SYS METASLAB | MPL_H

31 #define _SYS_METASLAB | MPL_H

33 #include <sys/netasl ab. h>

34 #include <sys/space_map. h>

35 #incl ude <sys/range tree h>

36 #include <sys/vdev.

37 #include <sys/txg. h>

38 #include <sys/avl.h>

40 #ifdef __cplusplus

41 extern "C' {

42 #endif

44 struct netaslab_class {

45 spa_t *nmc_spa;

46 net asl ab_group_t *mc_rotor;

47 met asl ab_ops_t *ec_ops;

46 space_map_ops_t *nT_ops;

48 uint 64_t nc_al 1 quot ;

49 ui nt 64_t nc_al l oc_groups; /* # of allocatable groups */
50 ui nt 64_t nmc_al | oc; /* total allocated space */
51 ui nt 64_t nc_def erred; /* total deferred frees */
52 ui nt 64_t nc_space; /* total space (alloc + free)
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I

ui nt 64_t nc_dspace; /* total deflated space */

struct metasl ab_group {

I
/*

*
*
*
*

_l ock;
mat asl ab _tree;

kmut ex_t

avl _tree_t

ui nt64_t

ui nt 64_t

ui nt 64_t

bool ean_t

ui nt 64_t

int64_t

int64_t

met asl ab_cl ass_t
vdev_t

taskq_t

net asl ab_group_t
met asl ab_group_t

_al

b
alloc_failures;

—al | ocat abl e; /* can we allocate? */
f
“bi
a

ree _capacity; /* percentage free */

ééééééééé

ctivation _count;
*ng_cl ass;

ng_vd;

*nmg_t askq;

*nmy_prev;

*nmg_next ;

*

This val ue defines the nunber of elements in the ns_|l bas array. The val ue
of 64 was chosen as it covers to cover all power of 2 buckets up to
U NT64_MAX. This is the equival ent of highbit (U NT64_NAX).

#def i ne MAX_LBAS 64

/

I T T T T

Each netaslab naintains a set of in-core trees to track netasl ab operations.
The in-core free tree (ns_tree) contains the current |list of free segnents.
As bl ocks are allocated, the allocated segnment are renoved fromthe ns_tree
and added to a per txg allocation tree (ns_alloctree). As blocks are freed,
they are added to the per txg free tree (nms_freetree). These per txg

trees allow us to process all allocations and frees In syncing context
where it is safe to update the on-di sk space maps. One additional in-core
tree is maintained to track deferred frees (ms_defertree). Once a bl ock

is freed it will nmove fromthe ns_freetree to the ns_defertree. A deferred
free neans that a bl ock has been freed but cannot be used by the pool

until TXG DEFER S| ZE transactions groups |ater. For exanple, a block

that is freed in txg 50 will not be available for reallocation until

txg 52 (50 + TXG DEFER SIZE). This provides a safety net for uberbl ock

rol I back. A pool could be safely rolled back TXG DEFERS_SI ZE

transactions groups and ensure that no bl ock has been reall ocated.

Each netaslab maintains an in-core free map (nms_nmap) that contains the
current list of free segnents. As blocks are allocated, the allocated
segnent is renmoved fromthe nms_nap and added to a per txg allocation nap.
As bl ocks are freed, they are added to the per txg free nmap. These per

txg maps allow us to process all allocations and frees in syncing context
where it is safe to update the on-di sk space naps.

The sinplified transition diagram!looks |ike this:
ALLOCATE
|

\Y
free segnent (nms_tree) -------- > ns_alloctree ----> (wite to space map)
N

ms_freetree <--- FREE

L ns_defertree <------- AEEE R > (wite to space map)
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representation, we rewite it inits mninmzed form |f a netaslab
needs to condense then we nust set the ns_condensing flag to ensure

As the space map objects grows (as a result of the appends) it wll

|
n-core free tree

that allocations are not performed on the nmetaslab that is being witten.

112 * Each netaslab’s space is tracked in a single space map in the MOS,
79 * Each netaslab’s free space is tracked in a space nap object in the MOS,
113 * which is only updated in syncing context. Each time we sync a txg,
114 * we append the allocs and frees fromthat txg to the space nap.
115 * The pool space is only updated once all netaslabs have finished syncing.
81 * we append the allocs and frees fromthat txg to the space map object.
82 * When the txg is done syncing, netaslab_sync_done() updates nms_snp
83 * to ns_snp_syncing. Everything in ms_snp is always safe to allocate.
116 *
117 * To load the in-core free tree we read the space nap from di sk.
85 * To load the in-core free map we read the space map obj ect from disk.
118 * This object contains a series of alloc and free records that are
119 * conbined to nake up the list of all free segments in this netaslab. These
120 * segnments are represented in-core by the ns_tree and are stored in an
88 * segnents are represented in-core by the ms_map and are stored in an
121 * AVL tree.
122 *
123 * As the space map grows (as a result of the appends) it wil
124 * eventual |y beconme space-inefficient. Wien the netaslab’s i
125 * is zfs_condense_pct/100 times the size of the mninmal on-disk

*

*

*

*

*

*

eventual |y becone space-inefficient. Wen the space map object is

zfs_condense_pct/ 100 tines the size of the minimal on-disk representation,

94 * we rewite it inits mninized form

129 */

130 struct netaslab {

131 kmut ex_t ns_| ock;

132 kcondvar _t ns_| oad_cv;

133 space_map_t *Me_sm

134 net asl ab_ops_t  *ms_ops;

135 ui nt 64_t ns_id;

136 ui nt 64_t ns_start;

137 ui nt 64_t ns_si ze;

139 range_tree_t *ms_al | octree[ TXG_SI ZE] ;

140 range_tree_t *ms_freetree[ TXG Sl ZE] ;

141 range_tree_t *ms_defertree[ TXG DEFER S| ZE] ;

142 range_tree_t *me_tree;

144 bool ean_t nms_condensing; /* condensing? */

145 bool ean_t nms_| oaded;

146 bool ean_t ns_| oadi ng;

97 kmut ex_t ns_| o k /* metasl ab | ock */
98 space_map_obj _t ns_sno /* synced space nap obj ect */
99 space_map_obj _t n's_s sym:l ng; /* syncing space map object */
100 space_map_t *ms_al  ocmap[ TXG SI ZE]; /* allocated this txg */
101 space_map_t *ms_freemap[ TXG SI ZE]; /* freed this txg */
102 space_map_t *ns_def er map[ TXG _DEFER Sl ZE] ; /* deferred frees */
103 space_map_t *ms_nap; T* in-core free space nmap

148 int64_t ms_def erspace; /* sumof ns _defermap[] space */
149 ui nt 64_t ms_wei ght /* weight vs. others in group */
150 ui nt 64_t ms_factor;

151 ui nt 64 _t ns_access_t xg;

153 /*

154 * The netasl ab bl ock allocators can optionally use a size-ordered
155 * range tree and/or an array of LBAs. Not all allocators use

156 * this functionality. The ns_size_tree should always contain the
157 * same number of segments as “the ms_tree. The only difference
158 * is that the ns_size tree is ordered by segment sizes.

159 */

160 avl _tree_t ns_si ze_tree;

new usr/src/uts/comon/ fs/zfs/sys/netaslab_inpl.h

161 ui nt 64_t ns_| bas[ MAX_LBAS] ;

163 met asl ab_group_t *ns_group; /* netaslab group

164 avl _node_t ns_group_node; /* node in netaslab group tree
165 t xg_node_t ns_t xg_node; /* per-txg dirty netaslab links */
166 };

__unchanged_portion_onitted_
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1/*

2 * CDDL HEADER START

3 *

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

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

6 * You may not use this file except in conpliance with the License.
7 *

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

10 * See the License for the specific |anguage governi ng perm ssions
11 * and limtations under the License.

12 =

13 * \When distributing Covered Code, include this CDDL HEADER 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 */

21 /*

22 * Copyright 2009 Sun Mcrosystens, Inc. Al rights reserved.

23 * Use is subject to license terns.

24 =/

26 /*

% :/Oopyright (c) 2013 by Del phix. Al rights reserved.

30 #ifndef _SYS RANGE TREE H
31 #define _SYS RANGE TREE H

33 #include <sys/avl.h>
34 #include <sys/dnu. h>

36 #ifdef _ cplusplus

37 extern "C' {

38 #endi f

40 #defi ne RANGE_TREE_H STOGRAM S| ZE 64

42 typedef struct range_tree_ops range_tree_ops_t;

44 typedef struct range_tree {
45 avl _tree_t rt_root;

46 ui nt 64_t rt_space; /* sumof all segnents in the map */
47 range_tree_ops_t *rt_ops;

48 voi d *rt_arg;

50 /*

51 * The rt_hi stogram mai ntai ns a hi stogram of ranges. Each bucket,

52 * rt_histogranfi], contains the nunber of ranges whose size is:

53 * 27 <= size of range in bytes < 27(i+1)

/* offset-ordered segment AVL tree */

new usr/src/uts/comon/ fs/zfs/sys/range_tree. h
*/
ui nt 64_t rt_hi st ogr anf RANGE_TREE_HI STOGRAM SI ZE] ;
kmut ex_t *rt_l ock; /* pointer to lock that protects map */

} range_tree_t;

typedef struct range_seg {

avl _node_t rs_node; /* AVL node */
avl _node_t rs_pp_node; /* AVL picker-private node */
ui nt 64_t rs_start; /* starting offset of this segnent */
ui nt 64_t rs_end; /* ending of fset (non-inclusive) */

} range_seg_t;

struct range_tree_ops {
voi d (*rtop_create)(range_tree_t *rt, void *arg);
voi d (*rtop_destroy)(range_tree_t *rt, void *arg);
voi d (*rtop_add)(range_tree_t *rt, range_seg_t *rs, void *arg);
voi d (*rtop_renove)(range_tree_t *rt, range_seg_t *rs, void *arg);
voi d (*rtop_vacate)(range_tree_t *rt, void *arg);

e

typedef void range_tree_func_t(void *arg, uint64_t start, uint64_t size);

void range_tree_init(void);

void range_tree_fini(void);

range_tree_t *range_tree_create(range_tree_ops_t *ops, void *arg, knutex_t *Ip);
voi d range_tree_destroy(range_tree_t *rt);

bool ean_t range_tree_contains(range_tree_t *rt, uint64_t start, uint64_t size);
uint64_t range_tree_space(range_tree_t *rt);

void range_tree_verify(range_tree_t *rt, uint64_t start, uint64_t size);

voi d range_tree_swap(range_tree_t **rtsrc, range_tree_t **rtdst);

void range_tree_stat_verify(range_tree_t *rt);

void range_tree_add(void *arg, uint64_t start, uint64_t size);
void range_tree_renpve(void *arg, uint64_t start, uint64_t size);

void range_tree_vacate(range_tree_t *rt, range_tree_func_t *func, void *arg);
void range_tree_wal k(range_tree_t *rt, range_tree_func_t *func, void *arg);

#i fdef __cplusplus

}

#endi f

#endif /* _SYS RANGE _TREE_H */
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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 */

21 /*

22 * Copyright 2009 Sun Mcrosystens, Inc. Al rights reserved.

23 * Use is subject to license terns.

24 */

26 /*

27 * Copyright (c) 2013 by Del phix. Al rights reserved.
27 * Copyright (c) 2012 by Del phix. Al rights reserved.
*/

30 #ifndef _SYS SPACE MAP_H
31 #define _SYS_SPACE MAP H

33 #include <sys/avl.h>
34 #include <sys/range_tree. h>
35 #include <sys/dnu. h>

37 #ifdef _ _cplusplus
38 extern "C' {
39 #endi f

41 /*

42 * The size of the space map object has increased to include a histogram

43 * The SPACE_MAP_SI ZE VO designates the original size and is used to
44 */mai ntai n backward conpatibility.

45 *

46 #define SPACE_MAP_SI ZE_ VO (3 * sizeof (uint64_t))

47 #define SPACE_MAP_H STOGRAM SI ZE(sm)

48 (sizeof ((sm->sm phys->snp_histogram / \

49 si zeof ((sm->sm phys->snp_histogran{0]))

40 typedef struct space_nap_ops space_map_ops_t;

51 /*

new usr/src/uts/comon/ fs/zfs/sys/space_nmap. h

*
*
*
*
*
*
*

ty

}
| *

*
*

*
*

ty

}
ty

}
ty

}
ty

The space_nmap_phys is the on-di sk representation of the space map.
Consuners of space maps shoul d never reference any of the menbers of this
structure directly. These nmenbers may only be updated in syncing context.

Note the snp_object is no | onger used but remains in the structure
for backward conpatibility.
/

pedef struct space_map_phys {

ui nt 64_t snp_obj ect; /* on-di sk space nap object */

ui nt 64_t snp_obj si ze; /* size of the object */

ui nt 64_t snmp_al | oc; /* space allocated fromthe map */
ui nt 64_t snp_pad[ 5] ; /* reserved */

/*
* The snp_hi stogram nmai ntai ns a hi stogram of free regions. Each

* bucket, snp_histogranfi], contains the nunber of free regions

* whose size is:

* 27(i+smshift) <= size of free region in bytes < 27(i+smshift+1)
*

/

ui nt 64_t
space_map_phys_t;

snp_hi stogran{ 32]; /* histogram of free space */

The space nmap object defines a region of space, its size, how nuch is
al l ocated, and the on-disk object that stores this information.
Consuners of space maps may only access the menbers of this structure.

pedef struct space_map {

avl _tree_t smroot; /* offset-ordered segment AVL tree */
ui nt 64_t sm space; /* sumof all segnents in the map */
ui nt 64_t smstart; /* start of map */
ui nt 64_t sm si ze; /* size of map */
ui nt 8_t smshift; /* unit shift */
ui nt 64_t sm | engt h; /* synced | ength */
ui nt 64_t sm al | oc; /* synced space allocated */
obj set _t *sm os; /* objset for this map */
ui nt 64_t sm obj ect ; /* object id for this map */
ui nt32_t sm bl ksz; /* bl ock size for space map */
drmu_buf _t *sm dbuf ; /* space_nmap_phys_t dbuf */
space_nmap_phys_t *sm phys; /* on-di sk space nap */
ui nt 8_t sm | oaded; /* map | oaded? */
ui nt 8_t sm | oadi ng; /* map | oadi ng? */
uint8_t sm condensing; /* map condensi ng? */
kcondvar _t sm | oad_cv; /* map | oad conpletion */
space_nmap_ops_t *sm ops; /* space map bl ock picker ops vector */
avl _tree_t *sm pp_r oot ; /* size-ordered, picker-private tree */
voi d *sm _ppd; /* picker-private data */
kmut ex_t *sm | ock; /* pointer to lock that protects map */
space_map_t;
pedef struct space_seg {
avl _node_t ss_node; /* AVL node */
avl _node_t ss_pp_node; /* AVL picker-private node */
ui nt 64_t ss_start; /* starting offset of this segnent */
ui nt 64_t ss_end; /* ending offset (non-inclusive) */
space_seg_t;
pedef struct space_ref {
avl _node_t sr_node; /* AVL node */
ui nt 64_t sr_of fset; /* offset (start or end) */
int64_t sr_refcnt; /* associ ated reference count */
space_ref _t;
pedef struct space_map_obj {
ui nt 64_t sno_obj ect ; /* on-di sk space nap object */
ui nt 64_t sno_obj si ze; /* size of the object */
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74 ui nt 64_t sno_al | oc; /* space allocated fromthe map */ 144 * can adjust as needed (see space_map_nax_bl ksz). Set the initial block
75 } space_map_obj _t; 145 * size for the space map to 4k
135 * This could use a lot nore research, but for now, set the freelist
77 struct space_map_ops { 136 * block size to 4k (2712).
78 voi d (* snDp | oad) (space_map_t *sm); 146 */
79 voi d (* srmp unl oad) (space_map_t *sn); 147 #define SPACE_MAP_I| NI TI AL_BLOCKSI ZE (1ULL << 12)
80 uint64_t (*snop_alloc)(space_map_t *sm uint64_t size); 138 #defi ne SPACE_MAP_BLOCKSHI FT 12
81 voi d (*sm)p_cl ainm (space_nmap_t *sm uint64_t start, uint64_t size);
82 voi d (* smop_ free)(space_map_t *sm uint64_t start, uint64_t size); 149 int space_nap_| oad(space_map_t *sm range_tree_t *rt, maptype_t maptype);
83 uint64_t (* sm)p max) (space_map_t *sm); 140 typedef void space_map_func_t(space_map_t *sm uint 64 _t start, uint64_t size);
84 bool ean_t (*snop_fragnent ed) (space_map_t *sm;
85 }; 151 voi d space_map_hi st ogram cl ear (space_nmap_t *sm;
152 voi d space_map_hi st ogram add(space_nap_t *sm range_tree_t *rt,
93 /* 153 dmu_tx_t *tx);
94 * debug entry 142 extern void space_map_init(void);
95 * 143 extern void space_map_fini(void);
96 * 1 3 10 50 144 extern void space_map_create(space_nmap_t *sm uint64_t start, uint64_t size,
97 * L ---t-------- LR R e . 145 uint8_t shift, kmutex_t *Ip);
98 * | 1| action | syncpass | txg (lower bits) | 146 extern voi d space_map_destroy(space_map_t *sm;
99 ¥ feeidieieiceideicciiiaiaan LR LR LR PR T LR ’ 147 extern voi d space_map_add(space_map_t *sm uint64_t start, uint64_t size);
100 * 63 62 60 59 50 49 0 148 extern void space_mmp_renove(space_map_t *sm uint64_t start, uint64_t size);
101 * 149 extern bool ean_t space_map_cont ai ns(space_nmap_t *sm
102 * 150 uint64_t start, uint64_t size);
103 * non-debug entry 151 extern space_seg_t *space_nmp_find(space_map_t *sm uint64_t start,
104 * 152 uint64_t size, avl_index_t *wherep);
105 * 1 47 1 15 153 extern void space_nap_swap(space_nap_t **nmerc, space_map_t **ndest);
106  * oo . 154 extern void space_map_vacate(space_map_t *sm
107 * | 0] of fset (smshift units) | type | run | 155 space_map_func_t *func, space_nap_t *ndest);
108  F oo ’ 156 extern void space_map_wal k(space_map_t *sm
109 * 63 62 17 16 15 0 157 space_map_func_t *func, space_map_t *ndest);
110 */
155 voi d space_map_updat e(space_map_t *sm;
112 /* Al this stuff takes and returns bytes */ 159 extern void space_map_| oad_wai t (space_map_t *smn);
113 #define SM RUN_DECODE( x) (BF64_DECCDE(x, 0, 15) + 1) 160 extern int space_nap_| oad(space_map_t *sm space_map_ops_t *ops,
114 #define SM_RUN_ENCODE( x) BF64_ENCODE((x) - 1, 0, 15) 161 uint8_t maptype, space_map_obj _t *snpb, objset_t *os);
115 #define SM_TYPE_DECODE( x) BF64_DECODE( x, 15, 1) 162 extern void space_map_unl oad(space_map_t *sm;
116 #define SM_TYPE_ENCODE( x) BF64_ENCODE( x, 15, 1)
117 #define SM_OFFSET_DECODE( x) BF64_DECODE( x, 16, 47) 157 uint64_t space_nmp_object(space_map_t *sn);
118 #define SM_OFFSET_ENCODE( x) BF64_ENCODE(x, 16, 47) 158 uint64_t space_map_al | ocat ed(space_map_t *sn);
119 #define SM DEBUG DECODE( x) BF64_DECODE( x, 63, 1) 159 uint64_t space_map_l engt h(space_nmap_t * ;
120 #define SM DEBUG_ENCODE( x) BF64_ENCODE(x, 63, 1) 164 extern uint64_t space_nmp_all oc(space_nmap_t *sm uint64_t size);
165 extern void space_map_cl ai m(space_map_t *sm uint64_t start, uint64_t size);
122 #define SM DEBUG ACTI ON_DECODE( x) BF64_DECODE(x, 60, 3) 166 extern void space_map_free(space_map_t *sm uint64_t start, uint64_t size);
123 #define SM DEBUG ACTI ON_ENCODE( x) BF64_ENCODE( x, 60, 3) 167 extern uint64_t space_map_naxsi ze(space_map_t *sm;
125 #define SM DEBUG SYNCPASS_DECODE( x) BF64_DECCDE(x, 50, 10) 161 void space_map_wite(space_map_t *sm range_tree_t *rt, naptype_t maptype,
126 #define SM_DEBUG_SYNCPASS_ENCODE( x) BF64_ENCODE( x, 50, 10) 162 dnu_tx_t *tx);
163 voi d space_map_truncate(space_map_t *sm drmu_tx_t *tx);
128 #define SM DEBUG TXG DECCDE( x) BF64_DECCDE(x, 0, 50) 164 uint64_t space_map_alloc(objset_t *os, dmu_tx_t *tx);
129 #define SM DEBUG TXG_ENCODE( x) BF64_ENCCDE(x, 0, 50) 165 voi d space_map_free(space_map_t “*sm dnu _tX_t *tx);
169 extern voi d space_map_sync(space_map_t *sm  uint 8_t mapt ype,
131 #define SM RUN_MAX SM_RUN_DECODE( ~OULL) 170 space_map_obj _t *snp, objset_t *os, dmu_tx_t *tx);
171 extern void space_map_truncate(space_nmap_obj _t *snp,
133 typedef enum { 172 objset _t *os, dnmu_tx_t *tx);
134 SM ALLCC,
135 SM_FREE 167 int space_map_open(space_map_t **snp, objset_t *os, uint64_t object,
136 } maptype_t; 168 uint64_t start, uint64_t size, uint8_t shift, kmutex_t *Ip);
127 #define SM ALLCC 0x0 169 voi d space_map_cl ose(space_map_t *sr'r')
128 #defi ne SM FREE 0x1 174 extern void space_map_ref_create(avl _tree_t *t);
175 extern void space_map_ref_destroy(avl _tree_t *t);
138 /* 176 extern voi d space_map_ref_add_seg(avl tree_t *t,
139 * The data for a given space nmap can be kept on bl ocks of any size. 177 uint64_t start, uint64_t end, int64_t refcnt);
140 * Larger blocks entail fewer i/o operations, but they also cause the 178 extern void space_nap_ref_add_rrap(avl_tree_t *t,
141 * DMJ to keep nore data in-core, and also to waste nore i/o bandwi dth 179 space_map_t *sm int64_t refcnt);
142 * when only a few bl ocks have changed since the last transaction group. 180 extern void space_map_ref_generate_map(avl _tree_t *t,
143 * Rather than having a fixed block size for all space maps the bl ock size 181 space_map_t *sm int64_t mnref);
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171 int64_t space_map_all oc_del ta(space_map_t *sm;

173 #ifdef __cplusplus
174 }
____unchanged_portion_onitted_
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1/*

2 * CDDL HEADER START

3 *

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

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

6 * You may not use this file except in conpliance with the License.
7 *

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

10 * See the License for the specific |anguage governi ng perm ssions
11 * and limtations under the License.

12 =

13 * \When distributing Covered Code, include this CDDL HEADER 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 */

21 /*

22 * Copyright 2009 Sun Mcrosystens, Inc. Al rights reserved.

23 * Use is subject to license terns.

24 =/

26 /*

% :/Oopyright (c) 2013 by Del phix. Al rights reserved.

30 #ifndef _SYS_SPACE REFTREE H
31 #define _SYS_SPACE REFTREE H

33 #include <sys/range_tree. h>

35 #ifdef _ cplusplus
36 extern "C' {

37 #endi f

39 typedef struct space_ref {

40 avl _node_t sr_node; /* AVL node */

41 ui nt 64_t sr_of f set; /* range offset (start or end) */
42 int64_t sr_refcnt; /* associ ated reference count */

43 } space_ref _t;

45 voi d space_reftree_create(avl _tree_t *t);

46 voi d space_reftree_destroy(avl _tree_t *t);

47 void space_reftree_add_seg(avl _tree_t *t, uint64_t start, uint64_t end,

48 int64_t refcnt);

49 void space_reftree_add_map(avl _tree_t *t, range_tree_t *rt, int64_t refcnt);
50 void space_reftree_generate_nmap(avl _tree_t *t, range_tree_t *rt,

51 int64_t mnref);

53 #ifdef __cplusplus

new usr/src/uts/comon/fs/zfs/sys/space_reftree. h

54 }
55 #endi f

57 #endif /* _SYS SPACE REFTREE_H */
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121 /*

122 * Virtual device descriptor

123 */

124 struct vdev {

125 /*

126 * Conmon to all vdev types.

127 */

128 ui nt 64_t vdev_i d;

129 uint 64_t vdev_gui d;

130 ui nt 64_t vdev_gui d_sum

131 ui nt 64_t vdev_ori g_gui d;
132 ui nt 64_t vdev_asi ze;

133 ui nt 64_t vdev_mi n_asi ze;
134 ui nt 64_t vdev_nmex_asi ze;
135 ui nt 64_t vdev_ashift;

136 ui nt 64_t vdev_st at e;

137 ui nt 64_t vdev_prevst at e;
138 vdev_ops_t *vdev_ops;

139 spa_t *vdev_spa;

140 voi d *vdev_tsd;

141 vnode_t *vdev_name_vp;

142 vnode_t *vdev_devi d_vp;
143 vdev_t *vdev_t op;

144 vdev_t *vdev_parent;

145 vdev_t **ydev_chil d;

146 ui nt 64_t vdev_chi l dren;

147 space_map_t

147 vdev_stat _t vdev_st at ;

148 bool ean_t vdev_expandi ng;
149 bool ean_t vdev_r eopeni ng;
150 int vdev_open_error;
151 kt hr ead_t

152 ui nt 64_t vdev_crtxg;

154 /*

155 * Top-level vdev state.

156 */

157 ui nt 64_t vdev_ns_array; [*
158 ui nt64_t vdev_ns_shift; /*
159 ui nt 64_t vdev_ns_count; /*
160 met asl ab_group_t *vdev_ny; /*
161 nmet asl ab_t **ydev_ns; /*
162 txg_list_t vdev_ns_li st; /*
163 txg_list_t vdev_dtl list; /*
164 t xg_node_t vdev_t xg_node; [/*
165 bool ean_t

166 bool ean_t

168 ui nt64_t vdev_r enovi ng;

167 l'i st _node_t

168 l'i st_node_t

169 ui nt 64_t

/* child nunber in vdev parent
/* unique ID for this vdev

/* self guid + all child guids
/* orig. guid prior to renove
/* all ocatabl e device capacity
/* mn acceptabl e asize

/* max acceptabl e asize

/* bl ock alignment shift

/* see VDEV_STATE_ * #defines
/* used when reopening a vdev
/* vdev operations

/* spa for this vdev

/* type-specific data

/* vnode for pathnane

/* vnode for devid

/* top-level vdev

/* parent vdev

/* array of children

/* nunber of children

vdev_dt | [DTL_TYPES]; /* in-core dirty time |ogs

/* virtual device statistics
/* expand the vdev?

/* reopen in progress?

/* error on |ast open

*vdev_open_thread; /* thread opening children

/* txg when top-level was added

nmet asl ab array obj ect

net asl ab size shift

nunber of netasl abs

met asl ab group

nmet asl ab array

per-txg dirty netaslab lists
per-txg dirty DIL lists
per-txg dirty vdev |inkage

vdev_renpve_wanted; /* async renove wanted?
vdev_probe_wanted; /* async probe wanted?

/* device is being renmoved?

vdev_config_dirty_node; /* config dirty |ist
vdev_state_dirty_node; /* state dirty |list
vdev_defl ate_ratio; /* deflation ratio (x512)
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170 ui nt 64_t vdev_i sl og; /* is an intent |og device */
171 ui nt 64_t vdev_renoving; /* device is being renoved? */
172 bool ean_t vdev_i shol e; /* is a hole in the namespace */
173 ui nt 64_t vdev_i shol e; /* is a hole in the namespace =
174 I*
175 * Leaf vdev state.
176 */
177 range_tree_t *vdev_dt| [DTL_TYPES]; /* dirty tinme |ogs */
178 space_map_t *vdev_dtl _sm /* dirty tine | og space map */
179 t xg_node_t vdev_dt| _node; /* per-txg dirty DTL |inkage */
180 ui nt 64_t vdev_dt| _object; /* DTL object =
181 ui nt 64_t vdev_psi ze; /* physical device capacity */
179 space_map_obj _t vdev_dtl _sno; /* dirty tine | og space map obj */
180 t xg_node_t vdev_dt| _node; /* per-txg dirty DTL |inkage */
182 ui nt 64_t vdev_whol edi sk; /* true if this is a whole disk */
183 ui nt64_t vdev_of fli ne; /* persistent offline state */
184 ui nt 64_t vdev_f aul t ed; /* persistent faulted state */
185 ui nt 64_t vdev_degraded; /* persistent degraded state */
186 ui nt 64_t vdev_r enpved; /* persistent renoved state */
187 ui nt 64_t vdev_resilver_txg; /* persistent resilvering state */
188 ui nt 64_t vdev_nparity; /* nunber of parity devices for raidz */
189 char *vdev_pat h; /* vdev path (if any) *
190 char *vdev_devi d; /* vdev devid (if any) */
191 char *vdev_physpath; /* vdev device path (if any) */
192 char *vdev_fru; /* physical FRU location */
193 ui nt 64_t vdev_not _present; /* not present during inport */
194 ui nt 64_t vdev_unspar e; I+ unspare when resilvering done */
194 hrtime_t vdev_l ast_try; /* last reopen tinme
195 bool ean_t vdev_nowitecache; /* true if flushwitecache fal led */
196 bool ean_t vdev_checkrenove; /* tenporary online test */
197 bool ean_t vdev_forcefault; /* force online fault */
198 bool ean_t vdev_splitting; /* split or repair in progress */
199 bool ean_t vdev_del ayed_cl ose; /* del ayed device cl ose? */
200 bool ean_t vdev_tnpoffline; /* device taken offline tenporarl ly? */
201 bool ean_t vdev_det ached; /* device detached? */
202 bool ean_t vdev_cant _r ead; /* vdev is failing all reads =
203 bool ean_t vdev_cant_write; /* vdev is failing all wites */
204 bool ean_t vdev_i sspare; /* was a hot spare */
205 bool ean_t vdev_i sl 2cache; /* was a | 2cache device */
200 uint8_t vdev_t npoffline; /* device taken offline terrporarl ly? */
201 uint8_t vdev_det ached; /* device detached? &Y
202 ui nt8_t vdev_cant _read; /* vdev is failing all reads */
203 uint8_t vdev_cant _write; /* vdev is failing all wites */
204 ui nt 64_t vdev_i sspare€; /* was a hot spare *
205 ui nt64_t vdev_i sl 2cache; /* was a | 2cache device =
206 vdev_queue_t vdev_queue; /* 110 deadl i ne schedul e queue */
207 vdev_cache_t vdev_cache; /* physical block cache *
208 spa_aux_vdev_t *vdev_aux; /* for |2cache vdevs */
209 zio_t *vdev_probe_zio; /* root of current probe */
210 vdev_aux_t vdev_| abel _aux; /* on-disk aux state */
212 /*
213 * For DTrace to work in userland (libzpool) context, these fields nust
214 * remain at the end of the structure. DTrace will use the kernel’s
215 * CTF definition for 'struct vdev', and since the size of a knutex_t is
216 * larger in userland, the offsets for the rest of the fields would be
217 * incorrect.
218 *
219 kmut ex_t vdev_dtl _l ock; /* vdev_dtl_{map,resilver} */
220 kmut ex_t vdev_stat | ock; /* vdev_stat */
221 ) kmut ex_t vdev_probe_ Iock /* protects vdev_probe_zio */
222 };
__unchanged_portion_onitted_
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253 * vdev_dirty() flags
*/

254
255 #define VDD_METASLAB 0x01
256 #define VDD _DTL 0x02

258 /* O fset of enbedded boot |oader region on each |abel */

259 #define VDEV_BOOT_OFFSET (2 * sizeof (vdev_label_t))

260 /*

261 * Size of enbedded boot |oader region on each |abel.

262 * The total size of the first two | abels plus the boot area is 4MB.

263 */

264 #define VDEV_BOOT_SI ZE (7ULL << 19) [* 3.5M*/

266 /*

267 * Size of label regions at the start and end of each |eaf device.

268 */

269 #define VDEV_LABEL_START_SIZE (2 * sizeof (vdev_|abel _t) + VDEV_BOOT_SI ZE)
270 #define VDEV_LABEL_END SI ZE (2 * sizeof (vdev_label_t))

271 #define VDEV_LABELS 4

272 #define VDEV_BEST_LABEL VDEV_LABELS

274 #define VDEV_ALLOC LOAD
275 #define VDEV_ALLOC_ADD

276 #define VDEV_ALLOC_SPARE
277 #define VDEV_ALLOC_L2CACHE
278 #define VDEV_ALLOC_ROOTPOOL
279 #define VDEV_ALLOC SPLIT
280 #define VDEV_ALLOC ATTACH

O WNEFLO

282 | *

283 * Allocate or free a vdev

284 */

285 extern vdev_t *vdev_all oc_comon(spa_t *spa, uint_t id, uint64_t guid,
286 vdev_ops_t *ops);

287 extern int vdev_alloc(spa_t *spa, vdev_t **vdp, nvlist_t *config,

288 vdev_t *parent, uint_t id, int alloctype);

289 extern void vdev_free(vdev_t *vd);

291 /*

292 * Add or renove children and parents

293 */

294 extern void vdev_add_child(vdev_t *pvd, vdev_t *cvd);

295 extern void vdev_renove_child(vdev_t *pvd, vdev_t *cvd);

296 extern void vdev_conpact _children(vdev_t *pvd);

297 extern vdev_t *vdev_add_parent (vdev_t *cvd, vdev_ops_t *ops);
298 extern void vdev_renove_parent (vdev_t *cvd);

300 /*
301 * vdev sync |load and sync
302 */

303 extern void vdev_| oad_| og_state(vdev_t *nvd, vdev_t *ovd);

304 extern bool ean_t vdev_| og_state_valid(vdev_t *vd);

305 extern void vdev_| oad(vdev_t *vd);

306 extern int vdev_dtl_|oad(vdev_t *vd);

307 extern void vdev_sync(vdev_t *vd, uint64_t txg);

308 extern void vdev_sync_done(vdev_t *vd, uint64_t txg);

309 extern void vdev_dirty(vdev_t *vd, int flags, void *arg, uint64_t txg);
310 extern void vdev_dirty_|l eaves(vdev_t *vd, int flags, uint64_t txg);

312 /*
313 * Avail abl e vdev types.
314 */

315 extern vdev_ops_t vdev_root _ops;

316 extern vdev_ops_t vdev_mirror_ops;
317 extern vdev_ops_t vdev_repl aci ng_ops;
318 extern vdev_ops_t vdev_rai dz_ops;
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319 extern vdev_ops_t vdev_di sk_ops;
320 extern vdev_ops_t vdev_fil e_ops;
321 extern vdev_ops_t vdev_mi ssing_ops;
322 extern vdev_ops_t vdev_hol e_ops;
323 extern vdev_ops_t vdev_spare_ops;

325 /*
326 * Common size functions
327 */

328 extern uint64_t vdev_default _asize(vdev_t *vd, uint64_t psize);
329 extern uint64_t vdev_get_min_asize(vdev_t *vd);
330 extern void vdev_set_m n_asi ze(vdev_t *vd);

332 /*
333 * dobal variables
334 *

335 /* zdb uses this tunable, so it nust be declared here to nake |int happy. */
336 extern int zfs_vdev_cache_si ze;

338 /*

339 * The vdev_buf_t is used to translate between zio_t and buf_t, and back again.
340 */

341 typedef struct vdev_buf {

342 buf _t vb_buf; /* buffer that describes the io */

343 zio_t *vb_io; /* pointer back to the original zio_t */

344 } vdev_buf _t;

__unchanged_portion_onitted_
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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
/

23 * Copyright (c) 2013 by Del phix. All rights reserved.
23 * Copyright (c) 2012 by Del phix. Al rights reserved.
*/

26 #ifndef _SYS_ZFEATURE_H
27 #define _SYS_ZFEATURE H

29 #include <sys/nvpair.h>
30 #include "zfeature_comon. h"

32 #ifdef _ cplusplus
33 extern "C' {
34 #endif

36 struct spa;
37 struct dnu_tx;
38 struct objset;

40 extern bool ean_t feature_is_supported(struct objset *os, uint64_t obj,
41 uint64_t desc_obj, nvlist_t *unsup_feat, nvlist_t *enabled_feat);

43 extern void spa_feature_create_zap_objects(struct spa *, struct dmu_tx *);

44 extern void spa_feature_enabl e(struct spa *, zfeature_info_t *,

45 struct dmu_tx *)

46 extern void spa_feature_incr(struct spa *, zfeature_info_t *, struct dnu_tx *);
47 extern void spa_feature_decr(struct spa *, zfeature_info_t *, struct dnu_tx *);
48 extern bool ean_t spa_feature_is_enabl ed(struct spa *, zfeature_info_t *);

49 extern bool ean_t spa_feature_is_active(struct spa *, zfeature_info_t *);

50 extern int spa_feature_get_refcount(struct spa *, zfeature_info_t *);

52 #ifdef __cplusplus
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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.

26 */

28 #include <sys/zfs_context.h>
29 #include <sys/fnmfs/zfs.h>

30 #include <sys/spa. h>

31 #include <sys/spa_inpl.h>

32 #include <sys/dnu. h>

33 #include <sys/dnu_tx. h>

34 #include <sys/vdev_inpl.h>

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

37 #include <sys/netasl ab_i npl . h>
38 #incl ude <sys/space_nap. h>

39 #include <sys/space_reftree. h>
40 #include <sys/zio.h>

41 #include <sys/zap. h>

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

43 #include <sys/arc. h>

44 #include <sys/zil.h>

45 #incl ude <sys/dsl _scan. h>

47 |*
48 * Virtual device nanagenent.
49 */

51 static vdev_ops_t *vdev_ops_table[] = {
52 &vdev_r oot _ops,
53 &vdev_rai dz_ops,

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

54 &vdev_mi rror_ops,

55 &vdev_repl aci ng_ops,

56 &vdev_spare_ops,

57 &vdev_di sk_ops,

58 &vdev_fil e_ops,

59 &vdev_mi ssi ng_ops,

60 &vdev_hol e_ops,

61 NULL

62 },;

__unchanged_portion_ontted_

279 | *
280 * Allocate and minimally initialize a vdev_t.
281 */

282 vdev_t *

283 vdev_al | oc_common(spa_t *spa,
284 {

285
287

289
290
291
292
293

295
296
297
298
299
300
301
302
303
304
305
306
307
308
309

311
312
313
314
315
316
317

319
320
321
322
323
322
324
325
326
327
328
329
330
331
332

uint_t id,

vdev_t *vd,

vd = knem zal | oc(si zeof (vdev_t),

if (spa->spa_root_vdev == NULL) {
ASSERT(ops == &dev_r oot _ops);

spa- >spa_r oot _vdev vd;
spa- >spa_| oad_gui d

* Any other vdev's guid nust be unique within the pool.
*/

uint64_t guid,

KM SLEEP) ;

spa_generat e_gui d( NULL) ;

al so be the pool
pool s.

guid));

}
if (guid == 0 & ops != &dev_hol e_ops) {
if (spa->spa_root_vdev == vd) {
/*
* The root vdev’'s guid will
* which nust be unique anong all
*/
guid = spa_generate_gui d( NULL);
} else {
/*
gui d = spa_generat e_gui d(spa);
}
ASSERT( ! spa_gui d_exi st s(spa_gui d(spa),
}

vd- >vdev_spa = spa;

vd->vdev_id = id;

vd- >vdev_gui d = guid;

vd- >vdev_gui d _sum = gui d;

vd- >vdev_ops = ops

vd- >vdev_state = VDEV STATE_CLOSED;
vd->vdev_i shol e = (ops == &dev_hol e_ops);

mut ex_i ni t (&vd->vdev_dt| _|
mut ex_i ni t (&vd->vdev_st at _| ock,
mut ex_i ni t (&vd- >vdev_probe_| ock,
for (int t = 0; t < DIL_TYPES; t++)
vd->vdev_dtl[t]
space_nap_creat e( & d->vdev_dtlI[t],
&vd->vdev_dt| _| ock);

}
txg_list_create(&d->vdev_ns_lis

of fset of (struct netaslab, ms txg node) ) ;
txg_list_create(&d->vdev_dt i _list,

of fsetof (struct vdev, vdev_dtl _node) )
vd->vdev_stat.vs_timestanp = gethrtinme();
vdev_queue_i nit(vd);
vdev_cache_init(vd);

0,

I ock, NULL, MJUTEX_DEFAULT, NULL);
NULL, MJTEX_DEFAULT, NULL);
NULL, MJTEX_DEFAULT, NULL);

= range_tree_create(NULL, NULL,

-1ULL, O,

vdev_ops_t *ops)

gui d,
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334 return (vd);

335 }

337 /*

338 * Allocate a new vdev. The ’'alloctype’ is used to control whether we are
339 * creating a new vdev or |oading an existing one - the behavior is slightly
340 * different for each case.

341 *

342 int

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

345 {

346 vdev_ops_t *ops;

347 char *type;

348 uint64_t guid = 0, islog, nparity;

349 vdev_t *vd;

351 ASSERT(spa_config_hel d(spa, SCL_ALL, RWWRI TER) == SCL_ALL);

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

354 return (SET_ERROR(EINVAL));

356 if ((ops = vdev_getops(type)) == NULL)

357 return (SET_ERROR(EINVAL));

359 /*

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

361 */Gherw se, vdev_ al | oc _common() w il generate one for us.

362 *

363 if (alloctype == VDEV_ALLOC LQAD) {

364 uint64_t |abel _id;

366 if (nvlist_|ookup_uint64(nv, ZPOOL_CONFI G ID, & abel_id) ||
367 label _id !'=id)

368 return (SET_ERROR(ElI NVAL));

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

372 } else if (alloctype == VDEV_ALLCC SPARE) ({

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

375 } else if (alloctype == VDEV_ALLOC_L2CACHE)

376 if (nvlist_lookup_uint64(nv, ZPOOL CONFI G GUID, &guid) != 0)
377 return (SET_ERROR(EI NVAL));

378 } else if (alloctype == VDEV_ALLOC_ROOTPOQOL)

379 if (nvlist_|lookup_uint64(nv, ZPOOL_CONFIG GUI D, &guid) != 0)
380 return (SET_ERROR(EI NVAL));

381 }

383 /*

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

385 */

386 if (ops != &dev_root_ops && spa->spa_root_vdev == NULL)

387 return (SET_ERROR(EI NVAL));

389 I*

390 * Determne whether we’'re a | og vdev.

391 */

392 islog = 0;

393 (voi d) nvi i st _l ookup_uint64(nv, ZPOOL_CONFIG IS LOG &islog);

394 if (islog & spa_version(spa) < SPA VERSI ON SLOGS)

395 return (SET_ERROR(ENOTSUP));

397 if (ops == &dev_hol e_ops && spa_version(spa) < SPA_VERSI ON_HOLES)
398 return (SET_ERROR(ENOTSUP));
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400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434

436

438
439

441
442
443
444
445
446
447
448
449

451
452
453
454
455
456
457

459
460
461
462
463
464

r RAID Z vdevs.

64(nv, ZPOOL_CONFI G NPARI TY,

0 || nparity > VDEV_RAI DZ_MAXPARI TY)

( SET_ERROR(EI NVAL) ) ;

rsions could only support 1 or

n(spa) < SPA VERSI ON_RAl DZ2)
( SET_ERROR( ENOTSUP) ) ;

n(spa) < SPA_VERSI ON_RAI DZ3)
( SET_ERROR(ENOTSUP) ) ;

* W require the parity to be specified for

|f (spa_version(spa) >= SPA_VERSI ON_RAI DZ2)

tiple parity levels.

( SET_ERROR(ETNVAL) ) ;

2 parity

SPAs t hat

* Otherwise, we default to 1 parity device for RAIDZ
*/

/*
* Set the nparity property fo
*
/
nparity = -1ULL;
if (ops == &dev_raidz_ops) {
if (nvlist_lookup_uint
&nparity) == 0) {
if (nparity ==
return
/*
* Previous ve
* devi ce.
*/
if (nparity > 1 &&
spa_versi o
return
if (nparity > 2 &&
spa_versio
return
} else {
/*
* support nmul
return
/*
nparity = 1;
} else {
nparity = 0;
}
ASSERT(nparity != -1ULL);

vd = vdev_al |l oc_conmon(spa, id,

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

guid, ops);

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

vd->vdev_path = spa_st

rdup(vd->vdev_pat h);

if (nvlist_lookup_string(nv, ZPOOL_CONFI G DEVI D, &vd->vdev_devid) == 0)

vd- >vdev_devi d = spa_s

trdup(vd- >vdev_devi d);

if (nvlist_lookup_string(nv, ZPOOL_CONFI G _PHYS_PATH,

&vd- >vdev_physpat h) == 0)
vd- >vdev_physpath = sp

a_strdup(vd->vdev_physpath);

if (nvlist_lookup_string(nv, ZPOOL_CONFI G FRU, &vd->vdev_fru)

vd- >vdev_fru = spa_str

*

* Set the whol e_di sk property.

* as -1.
*/

dup(vd->vdev_fru);

if (nvlist_lookup_uint64(nv, ZPOOL_CONFI G WHOLE DI SK,

&vd- >vdev_whol edi sk) != 0)
vd- >vdev_whol edi sk = -

/*

* Look for the 'not present’
* was not present at the tinme
*

(void) nvlist_l ookup_uint64(nv,

&vd->vdev_not _present);

1ULL;

flag. This will only be set
of inport.

ZPOOL_CONFI G_NOT_PRESENT,

If it’s not specified, |eave

if

:O)

t he val ue

t he device
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/*
* Get the alignment requirenent.
*
/
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(void) nvlist_|ookup_uint64(nv, ZPOOL_CONFI G ASHI FT, &vd->vdev_ashift);

/*
* Retrieve the vdev creation tine.
*
(void) nvlist_l 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)) {
(voird) nvlist_| ookup_uint64(nv, ZPOOL_CONFI G_METASLAB_ARRAY,
&vd- >vdev_ns_array);
(void) nvlist_|ookup_uint64(nv, ZPOOL_CONFI G METASLAB_SHI FT,
&vd->vdev_ns_shift);
(void) nvlist_|l ookup_ul nt64(nv, ZPOOL_CONFI G _ASI ZE,
&vd- >vdev_asi ze);
(void) nvlist_lookup_uint64(nv, ZPOOL_CONFI G_REMOVI NG,
&vd- >vdev_r enovi ng) ;

}

if (parent && !parent->vdev_parent && alloctype != VDEV_ALLOC ATTACH) {
ASSERT(al | octype == VDEV_ALLOC LQAD | |
al | octype == VDEV_ALLOC_ADD | |
al | octype == VDEV_ALLOC SPLIT ||
al | octype == VDEV_ALLOC ROOTPOQL) ;
vd- >vdev_ng = netasl ab_group_create(islog ?
spa_| og_cl ass(spa) spa_normal _cl ass(spa), vd);

}

*

* |f we're a leaf vdev, try to |load the DTL object and other state.
*
/
if (vd->vdev_ops->vdev_op_l eaf &&
(al l octype == VDEV_ALLOC_LOAD || alloctype == VDEV_ALLOC L2CACHE ||
al | octype == VDEV_ALLOC ROOTPOOL)) {
if (alloctype == VDEV_ALLOC_LQAD)
(void) nvlist_lookup_uint64(nv, ZPOOL_CONFI G DTL,
&vd->vdev_dt| _object);
&vd->vdev_dt| _snp. sno_obj ect);
(void) nvlist_|ookup_uint64(nv, ZPOOL_CONFI G _UNSPARE,
&vd- >vdev_unspare);

}

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

if (nvlist_lookup_uint64(nv, ZPOOL_CONFI G | S_SPARE,
&spare) == 0 && spare)
spa_spar e_add(vd);
}

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

(void) nvlist_| ookup_uint64(nv, ZPOOL_CONFI G_RESI LVER TXG,
&vd->vdev_resilver_txg);
/*
* When inporting a pool, we want to ignore the persistent fault
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530
531
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535
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546
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555
556
557
558
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570
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574

576
577

579
580
581
582
583

585
586

588
589
590
591
592
593
594

* state, as the diagnosis made on another system nay not be
* valid in the current context. Local vdevs wll
* remain in the faulted state.
*
/
if (spa_l oad_state(spa) == SPA LOAD COPEN) {
(void) nvlist_lookup_uint64(nv, ZPOOL_CONFI G_FAULTED,
&vd->vdev_faul ted);
(void) nvlist_l ookup_uint64(nv, ZPOOL_CONFI G_DEGRADED,
&vd- >vdev_degr aded) ;
(void) nvlist_lookup_ulnt64(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 list of children.
*
vdev_add_chi | d(parent, vd);
*vdp = vd;
return (0);
}

voi d
vdev_free(vdev_t *vd)

spa_t *spa = vd->vdev_spa;
*

* vdev_free() inplies closing the vdev first. This is sinpler than
* trying to ensure conplicated semantics for all callers.
*

vdev_cl ose(vd);

ASSERT(!list_link_active(&d->vdev_config_dirty_node));
ASSERT(!list_link_active(&vd->vdev_state_dirty_node));
/*

* Free all children.
*

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

ASSERT(vd- >vdev_child == NULL);
ASSERT( vd- >vdev_gui d_sum == vd- >vdev_gui d);

/*
* Discard allocation state.
*/

if (vd->vdev_ng != NULL) {

vdev_netasl ab_fini (vd);
met asl ab_gr oup_destroy(vd->vdev_ng);
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631
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638
639
640

642
643

645
646 }

ASSERTO( vd- >vdev_st at. vs_space);
ASSERTO( vd- >vdev_st at . vs_dspace) ;
ASSERTO( vd- >vdev_stat.vs_al |l oc);

/*
* Renove this vdev fromits parent’s child list.
*/

vdev_renove_chil d(vd->vdev_parent, vd);

ASSERT(vd- >vdev_parent == NULL);

/*
* Clean up vdev structure.
*/

vdev_queue_fini (vd);
vdev_cache_fini (vd);

if (vd->vdev_path)
spa_strfree(vd->vdev_path);

if (vd->vdev_devid)
spa_strfree(vd->vdev_devid);

if (vd->vdev_physpath)
spa_strfree(vd->vdev_physpath);

if (vd->vdev_fru)
spa_strfree(vd->vdev_fru);

if (vd->vdev_isspare)
spa_spare_renove(vd);

if (vd->vdev_i sl 2cache)
spa_l 2cache_renove(vd);

txg_list_destroy(&vd->vdev_ns_list);
txg_list_destroy(&d->vdev_dtT _list);

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

space_map_cl ose(vd->vdev_dt | snj,

for (int t =0; t < DIL_TYPES; t++) {
range_tree_vacat e(vd- >vdev_dt

I[t],
range_tree_destroy(vd->vdev_dtl[t]);
space_map_unl oad( &d->vdev_dtI[t]);
space_nmap_destroy(&d->vdev_dtl[t]);

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

mut ex_destroy( & d->vdev_dtl _I ock);
nmut ex_destroy(&d- >vdev_stat _| ock);
mut ex_dest roy( & d- >vdev_probe_| ock);

if (vd == spa->spa_root_vdev)
spa- >spa_r oot _vdev = NULL;

kmem free(vd, sizeof (vdev_t));

__unchanged_portion_omtted_

802 i

nt

803 vdev_netasl ab_init(vdev_t *vd, uint64_t txg)

804 {
805
806
807
808
809
810
811

spa_t *spa = vd->vdev_spa;

obj set _t *npbs = spa->spa_neta_obj set;

uinté4_t m

uint64_t oldc = vd->vdev_ns_count;

uint64_t newc = vd->vdev_asi ze >> vd->vdev_ns_shift;
met asl ab_t **mspp;

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

/*
* This vdev is not being allocated fromyet or is a hole.
*
if (vd->vdev_ms_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 algorithm 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 (*mspp));

}

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

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

space_map_ Obj t sspo={ 0, 0, 01};
if (txg ==
ui nt 64_t object = 0;
error = dnmu_read(nos, vd->vdev_ns_array,
m* sizeof (uint64_t), sizeof (uint64_t), &object,
DMJ_READ PREFETCH) ;
if (error)
return (error);
if (object !'=0)
dnu_ buf _t *db
error = dnu bonus _hol d(nps, object, FTAG &db);
if (error)
return (error);
ASSERT3U( db- >db_si ze, >=, sizeof (sm));
bcopy(db->db_dat a, &srm si zeof (sm));
ASSERT3U( sno. sno ob] ect, ==, object);
dmu_buf _rel e(db, FTAG;

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

vd- >vdev_ns[n] = netaslab_init(vd->vdev_ng, &sno,
m << vd->vdev_ns_shi ft, 1ULL << vd->vdev_ns_shift, txg);

}

if (txg == 0)
spa_config_enter(spa, SCL_ALLCC, FTAG RWWRI TER);

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

* ok ok ok ¥
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865 if (oldc == 0 && !vd->vdev_renovi ng)
866 nmet asl ab_group_acti vat e(vd- >vdev_ng) ;
868 if (txg == 0)
869 spa_config_exit(spa, SCL_ALLCC, FTAG;
871 return (0);
872 }
874 void
875 vdev_netasl ab_fini (vdev_t *vd)
876 {
877 uinté4 t m
878 uint64_t count = vd->vdev_ms_count;
880 if (vd->vdev_nms != NULL) {
881 nmet asl ab group passi vat e(vd- >vdev_nmg) ;
882 for (m=0;, m< count m+) {
883 netaslab_t * msp = vd->vdev_ns[n ;
885 if (msp !'= NULL)
886 met asl ab_fini (nmsp);
887 }
891 for (m=0; m< count; mt+)
892 if (vd->vdev_ns[n] != NULL)
893 net asl ab_f i ni (vd->vdev_ns[nj);
888 kmem free(vd->vdev_ns, count * sizeof (netaslab_t *));
889 vd->vdev_ns = NULL;
890 }
891 }
__unchanged_portion_onitted_
1520 int
1521 vdev_create(vdev_t *vd, uint64_t txg, boolean_t isreplacing)
1522 {
1523 int error;
1525 /*
1526 * Nornally, partial opens (e.g. of a mirror) are allowed.
1527 * For a create, however, we want to fail the request if
1528 * there are any conponents we can’'t open.
1529 */
1530 error = vdev_open(vd);
1532 if (error || vd->vdev_state != VDEV_STATE_HEALTHY) {
1533 vdev_cl ose(vd);
1534 return (error ? error : ENXIO;
1535 1
1537 I
1538 * Recursively |load DTLs and initialize all |abels.
1544 * Recursively initialize all |abels.
1539 *
1540 if ((error = vdev_dtl _load(vd)) !=10 ||
1541 (error = vdev_| abel _init(vd, txg, 1sreplacing ?
1546 if ((error = vdev_|abel _init(vd, txg, isreplacing ?
1542 VDEV_LABEL REPLACE : VDEV_LABEL CREATE)) != 0) {
1543 vdev_close(vd);
1544 return (error);
1545 1
1547 return (0);
1548 }

__unchanged_portion_onitted_

1577 void
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1578 vdev_dirty_| eaves(vdev_t *vd, int flags, uint64_t txg)

1579 {
1580
1581

1583

1584

1585 }
/

1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624

1625 v
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for (int ¢ = 0; ¢ < vd->vdev_children; c++)
vdev_dirty_| eaves(vd->vdev_child[c], flags, txg);

if (vd->vdev_ops->vdev_op_| eaf)
vdev_dirty(vd->vdev_top, flags, vd, txg);

DTLs.

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

DTL_M SSING txgs for which the vdev has no valid copies of the data
DTL_PARTI AL: txgs for which data is available, but not fully replicated

DTL_SCRUB: the txgs that could not be repaired by the last scrub; upon
scrub conpl etion, DTL_SCRUB replaces DIL_M SSING in the range of
txgs that was scrubbed.

DTL_QUTAGE: txgs which cannot currently be read, whether due to
persistent errors or just some device being offline.
Unli ke the other three, the DIL_OUTAGE map is not generally
maintained; it’'s only corrput ed when needed, typically to
det erni ne whet her a device can be detached.

For |eaf vdevs, DTL_M SSI NG and DTL_PARTI AL are identical: the device
either has the data or it doesn’t.

For interior vdevs such as mirror and RAID-Z the picture is nore conpl ex.

A vdev's DTL_PARTIAL is the union of its children’s DTL_PARTI ALs, because

if any child is less than fully replicated, then so is its parent.

A vdev's DIL_M SSING is a nodified union of its children’s DTL_M SSI NGs,
conprising only those txgs which appear in 'maxfaults’ or nore children;
those are the txgs we don’t have enough replication to read. For exanple,
doubl e-parity RAID-Z can tolerate up to two missing devices (maxfaults == 2);
thus, its DIL_M SSI NG consi sts of the set of txgs that appear in nore than
two child DTL_M SSI NG maps.

It should be clear fromthe above that to conpute the DTLs and outage naps
for all vdevs, it suffices to know just the |eaf vdevs’ DTL_M SSI NG maps.
Therefore, that is all we keep on disk. Wen |oading the pool, or after
a configuration change, we generate all other DTLs fromfirst principles.

d
1626 vdev_dtl _dirty(vdev_t *vd, vdev_dtl_type_t t, uint64_t txg, uint64_t size)

1627 {
1628
1623

1630
1631
1632

1634
1635
1636
1637
1629
1630
1631
1632
1638 }

range_tree_t *rt = vd->vdev_dtl[t];
space_map_t *sm = &vd->vdev_dtl[t];

ASSERT(t < DTL_TYPES);
ASSERT(vd ! = vd- >vdev_spa- >spa_r oot _vdev);
ASSERT(spa_writeabl e(vd->vdev_spa));

mut ex_enter(rt->rt_| ock);

if (!range_tree_contains(rt, txg, size))
range_tree_add(rt, txg, size);

mutex_exit(rt->rt_Il ock);

mut ex_enter (sm >sm | ock) ;

if (!space_map_contains(sm txg, size))
space_map_add(sm txg, size);

mut ex_exit(sm >sm | ock);
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1640 bool ean_t

1641 vdev_dtl _contains(vdev_t *vd,

1642 {
1643
1638
1644

1646
1647

1649
1650
1651
1652
1644
1645
1646
1647

1654
1655 }

vdev_dt| _type_t t, uint64_t txg,
range_tree_t *rt = vd->vdev_dtl[t];

space_map_t *sm = &vd->vdev_dt| [t],

bool ean_t dirty = B_FALSE;

ASSERT(t < DTL_TYPES);
ASSERT(vd ! = vd->vdev_spa- >spa_r oot _vdev);

mutex_enter(rt->rt_I ock);
if (range_tree_space(rt) !=0)

dirty = range_tree_contains(rt, txg, size);
mutex_exit(rt->rt_I ock);
mut ex_enter (sm>sm | ock);
if (sm>smspace != 0)

dirty = space_map_contains(sm txg, size);
mut ex_exit(sm >sm | ock);

return (dirty);

1657 bool ean_t

1658 vdev_dtT_enpty(vdev_t *vd,

1659 {
1660
1655
1661

1663
1664
1665
1658
1659
1660

1667
1668 }

1670 /
1671
1672

vdev_dt| _type_t t)

range_tree_t *rt = vd->vdev_dt
space_map_t *sm = &vd >vdev_dt
bool ean_t enpty;

-

mut ex enter(rt >rt_lock);

enpty = (range_tree space(rt) == 0);
nutex_exit(rt->rt_| ock);

mut ex_ent er (sm >sm | ock)

enpty = (sm>sm space == 0);

mut ex_exi t (sm >sm | ock);

return (enpty);

*

* Returns the lowest txg in the DIL range.

*

1673 static uint64_t

1674 vdev_dt|

1675 {
1676
1671

1678
1679
1674
1680

1682
1683
1677
1678
1684 }

1686 /
1687
1688

_min(vdev_t *vd)

range_seg_t *rs;
space_seg_t *ss;

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

ASSERT3U(r ange_t ree_space(vd- >vdev_dt | [DTL M SSI NG])
ASSERT3U( vd- >vdev_dt| [ DTL_M SSI NG . sm space, !=, 0);
ASSERTO( vd- >vdev_chi | dren);

rs = avl _first(&vd->vdev_dt|[DTL_M SSING ->rt_root);
return (rs->rs_start - 1);

ss = avl _first(&vd->vdev dtI[DTL M SSING . sm root);
return (ss->ss_start - 1);

*

* Returns the highest txg in the DTL.
*/

1689 static uint64_t

1690 vdev_dtl

1691 {

_max(vdev_t *vd)

ui nt64_t size)

0)

11
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1692 range_seg_t *rs;

1687 space_seg_t *ss;

1694 ASSERT( MUTEX_HELD( & d- >vdev_dt | _| ock));

1695 ASSERT3U(r ange_t ree_space(vd- >vdev_dt| [DTL M SSI NG]) 1= 0);

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

1696 ASSERTO( vd- >vdev_chi | dren);

1698 rs = avl _l ast(&d->vdev_dt|[DITL_M SSING ->rt_root);

1699 return (rs->rs_end);

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

1694 return (ss->ss_end);

1700 }

1702 /*

1703 * Determine if a resilvering vdev should renove any DTL entries from
1704 * its range. |f the vdev was resilvering for the entire duration of the
1705 * scan then it should excise that range fromits DILs. Qtherwise, this
1706 * vdev is considered partially resilvered and should | eave its DTL

1707 * entries intact. The comment in vdev_dtl _reassess() describes how we
1708 * excise the DILs.

1709 */

1710 static bool ean_t

1711 vdev_dt| _shoul d_exci se(vdev_t *vd)

1712 {

1713 spa_t *spa = vd->vdev_spa;

1714 dsl _scan_t *scn = spa->spa_dsl| _pool - >dp_scan;

1716 ASSERTO( scn- >scn_phys. scn_errors);

1717 ASSERTO( vd- >vdev_chi | dren);

1719 if (vd->vdev_resilver_txg == 0

1720 range_tree_space(vd- >vdev dtI [DTL_M SSING ) == 0)

1715 vd- >vdev_dtl [DTL M SSI NG . sm space == 0)

1721 return (B_TRUE);

1723 /*

1724 * When a resilver is initiated the scan will assign the scn_max_txg
1725 * value to the highest txg value that exists in all DTLs. If this
1726 * device's max DTL is not part of this scan (i.e. it is not in
1727 * the range (scn_min_txg, scn_nmax_txg] then it is not eligible
1728 * for excision.

1729 */

1730 if (vdev_dtl_max(vd) <= scn->scn_phys. scn_max_txg) {

1731 ASSERT3U( scn- >scn_phys. scn_m n_txg, <=, vdev_dtl_mn(vd));
1732 ASSERT3U( scn- >scn_phys. scn_m n_txg, <, vd->vdev_resilver_txg);
1733 ASSERT3U( vd->vdev_resilver_txg, <=, scn->scn_phys.scn_max_txg);
1734 return (B_TRUE);

1735 }

1736 return (B_FALSE);

1737 }

1739 /*

1740 */Reassess DTLs after a config change or scrub conpletion.

1741 ~*

1742 void

1743 vdev_dtl _reassess(vdev_t *vd, uint64_t txg, uint64_t scrub_txg, int scrub_done)
1744 {

1745 spa_t *spa = vd->vdev_spa;

1746 avl _tree_t reftree;

1747 int mnref;

1749 ASSERT(spa_config_hel d(spa, SCL_ALL, RWREADER) != 0);

1751 for (int ¢ = 0; ¢ < vd->vdev_children; c++)

1752 vdev_dt| _reassess(vd->vdev_child[c], txg,
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1753 scrub_txg, scrub_done); 1800 space_map_vacat e( &d- >vdev_dt | [ DTL_OUTAGE], NULL, NULL);
1806 if (!vdev_readabl e(vd))
1755 if (vd == spa->spa_root_vdev || vd->vdev_ishole || vd->vdev_aux) 1807 range_tree_add(vd->vdev_dt| [ DTL_OUTAGE], 0, -1ULL);
1756 return; 1802 | space_map_add( &d- >vdev_dt| [ DTL_OUTAGE], 0, -1ULL);
1808 el se
1758 if (vd->vdev_ops->vdev_op_l eaf) { 1809 range_tree_wal k(vd->vdev_dt| [ DTL_M SSI NG ,
1759 dsl _scan_t *scn = spa->spa_dsl _pool - >dp_scan; 1810 range_tree_add, vd->vdev_dt|[DTL_ ClJTAGE])
1804 space_nap_wal k(&vd- >vdev_dt | [DTL_M SSI NG ,
1761 mut ex_ent er (&vd->vdev_dt| _| ock); 1805 space_map_add, &vd->vdev_dt|[DTL_ QJTAGE])
1763 /* 1812 /*
1764 * |f we’ve conpleted a scan cleanly then determ ne 1813 * |f the vdev was resilvering and no | onger has any
1765 * if this vdev should renpve any DTLs. W only want to 1814 * DILs then reset its resilvering flag.
1766 * excise regions on vdevs that were avail able during 1815 */
1767 * the entire duration of this scan. 1816 if (vd->vdev_resilver_txg != 0 &&
1768 */ 1817 range_tree_space(vd->vdev_dt|I[DIL_M SSING ) == 0 &&
1769 if (scrub_txg !'=0 && 1818 range_tree_space(vd->vdev_dt| [ DTL_OUTAGE]) == 0)
1770 (spa->spa_scrub_started || 1812 vd->vdev_dt| [ DTL_M SSI NG . sm space == 0 &&
1771 (scn !'= NULL && scn->scn_phys.scn_errors == 0)) && 1813 vd->vdev_dt| [ DTL_OUTAGE] . sm space == 0)
1772 vdev/_dt | _shoul d_exci se(vd)) { 1819 vd->vdev_resilver_txg = 0;
1773 *
1774 * W conpleted a scrub up to scrub_txg. |If we 1821 mut ex_exi t (&d->vdev_dt| _I| ock);
1775 * did it without rebooting, then the scrub dtl
1776 * will be valid, so excise the old region and 1823 if (txg '=0)
1777 * foldin the scrub dtl. Ctherwi se, leave the 1824 vdev_dirty(vd->vdev_top, VDD_DTL, vd, txg);
1778 * dtl as-is if there was an error. 1825 return;
1779 * 1826 }
1780 * There’s little trick here: to excise the beginning
1781 * of the DIL_M SSING map, we put it into a reference 1828 mut ex_ent er (&vd->vdev_dt| _| ock);
1782 * tree and then add a segnent with refcnt -1 that 1829 for (int t =0; t < DIL_TYPES; t++) {
1783 * covers the range [0, scrub_txg). This neans 1830 /* account for child s outage in parent’s mssing map */
1784 * that each txg in that range has refcnt -1 or O. 1831 int s = (t == DIL_M SSING ? DTL_OUTAGE: t;
1785 * We then add DTL_SCRUB with a refcnt of 2, so that 1832 if (t == DTL_SCRUB)
1786 * entries in the range [0, scrub_txg) will have a 1833 conti nue; /* |eaf vdevs only */
1787 * positive refcnt -- either 1 or 2. W then convert 1834 if (t == DTL_PARTI AL)
1788 * the reference tree into the new DTL_M SSI NG nmap. 1835 mnref = 1; /* i.e. non-zero */
1789 */ 1836 else if (vd->vdev_nparity != 0)
1790 space_reftree_create(&eftree); 1837 m nref = vd->vdev_nparity + 1; /* RAIDZ */
1791 space_reftree_add_map(&r eftree, 1838 el se
1792 vd->vdev_dt| [DTL_M SSING, 1); 1839 m nref = vd->vdev_children; /* any kind of mrror */
1793 space_reftree_add_seg(&eftree, 0, scrub_txg, -1); 1840 space_reftree_create(&eftree);
1794 space_reftree_add_map(& eftree, 1835 space_map_ref _create(&eftree);
1795 vd->vdev_dt| [ DTL_SCRUB], 2); 1841 for (int ¢ = 0; ¢ < vd->vdev_children; c++) {
1796 space_reftree_generate_ map(&reftree 1842 vdev_t *cvd = vd->vdev_child[c];
1797 vd->vdev_dt| [ DTL_M SSI NG, 1); 1843 nmut ex_ent er (&cvd- >vdev_dt | _| ock);
1798 space_r eftree_destroy(&reftree), 1844 space_reftree_add_map(& eftree, cvd->vdev_dtl[s], 1);
1785 space_map_ref_create(&reftree); 1839 space_map_ref _add_map(&reftree, &cvd->vdev_dtl[s], 1);
1786 space_map_ref _add_map( & eftree, 1845 mut ex_exli t (&cvd- >vdev_dt| _| ock);
1787 &vd->vdev_dtI [DTL_M SSING, 1); 1846
1788 space_nap_ref _add_seg(& eftree, 0, scrub_txg, -1); 1847 space_reftree_generate_nmap(& eftree, vd->vdev_dtl[t], minref);
1789 space_map_ref _add_map(&reftree, 1848 space_reftree_destroy(&reftree);
1790 &vd- >vdev_dt | [DTL_SCRUB], 2); 1842 space_nmap_ref _generate_map(& eftree, &d->vdev_dtl[t], mnref);
1791 space_nmp_r ef _gener at e_rrap(&reftree, 1843 space_map_ref _destroy(&eftree);
1792 &vd- >vdev_dt| [ DTL_M SSING, 1); 1849 }
1793 space_map_ref _destroy(&eftree); 1850 mut ex_exi t (&d->vdev_dt | _| ock);
1799 } 1851 }
1800 range_tree_vacat e(vd->vdev_dt| [ DTL_PARTI AL], NULL, NULL);
1801 range_tree_wal k(vd->vdev_dt1[DIL_M SSI NG , 1853 int
1802 range_tree_add, vd->vdev_dtl [ DTLiPARTI ALl); 1848 static int
1795 space_nap_vacat e( &d->vdev_dt| [ DTL_PARTI AL], NULL, NULL); 1854 vdev_dtl _| oad(vdev_t *vd)
1796 space_map_wal k(& d->vdev_dt| [ DTL_M SSI NG , 1855 {
1797 space_map_add, &vd->vdev_dt|[DTL_| PARTI AL]); 1856 spa_t *spa = vd->vdev_spa;
1803 if (scrub_done) 1852 space_map_obj _t *snp = &d->vdev_dt| _sno;
1804 range_tree_vacat e(vd->vdev_dt| [ DTL_SCRUB], NULL, NULL); 1857 obj set _t *npbs = spa->spa_neta_obj set;
1805 range_tree_vacat e(vd->vdev_dt| [ DTL_OUTAGE], NULL, NULL); 1858 int error = 0;
1799 space_map_vacat e( &d- >vdev_dt | [ DTL_ SCRUB] NULL, NULL); 1854 drmu_buf _t *db;
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1855

1860
1857

1859
1860

1861

1863
1864
1865
1864
1866
1867

1869
1867
1868
1869

1871
1872
1873
1874
1875

1877
1878
1871
1872
1873
1879

1881
1882

1884
1885
1886
1887
1888

1890
1891

1893
1894

}

voi d
vdev_dt|

1895 {

1896
1897
1883
1884
1898
1899
1900
1886
1887
1888
1901
1902

1904
1905

int error;
if (vd->vdev_ops->vdev_op_| eaf && vd->vdev_dt| _object != 0) {
ASSERT(vd- >vdev_children == 0);
if (smo->sno_object == 0)
return (0);

ASSERT( ! vd- >vdev_i shol e);

error = space_map_open(&vd->vdev_dtl _sm nps,
vd->vdev_dt| _object, 0, -1ULL, 0, &vd->vdev_dtl _I ock);
if (error)
if ((error = dmu_bonus_hol d(mos, sno->sno_obj ect, FTAG &db)) != 0)
return (error);
ASSERT(vd->vdev_dtl _sm!= NULL);

mut ex_ent er (&vd- >vdev_dt | _I ock);
ASSERT3U( db- >db_si ze, >=, sizeof (*sm));
bcopy(db->db_data, snp, sizeof (*sm));
dmu_buf _rel e(db, FTAG)

/*

* Now t hat we’ve opened the space_map we need to update
* the in-core DTL.

&/

space_nmap_updat e(vd- >vdev_dt| _smn);

error = space_nap_| oad(vd->vdev_dtl _sm
vd->vdev_dt | [ DTL_M SSI NG, SM ALLCC);
mut ex_ ent er (&d->vdev_dtI _| ock);
error = space_map_| oad( &vd- >vdev _dt1 [DTL_M SSI NG ,
NULL, SM ALLCC, snp, nos
mut ex_exi t (&vd- Svdev dtl _lock);

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_dt| [DTL_M SSI NG ;
space_map_obj t *snmo = &vd->vdev_dtT_sno;
space_map_t *sm = &d->vdev_dt|[DTL_M SSI NG ;
obj set _t *nps = spa->spa_neta_obj set;
range_tree_t *rtsync;

kmutex_t rtl ock;

space_map_t smsync;

kmut ex_t sml ock;

drmu_buf _t *db;

dmu_tx_t *tx;

ui nt64_t obj ect = space_nap_obj ect (vd->vdev_dt| _sm);

ASSERT( ! vd- >vdev_i shol e) ;
ASSERT( vd- >vdev_ops->vdev_op_| eaf);
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1907

1909
1910
1911
1912
1913
1914
1895
1896
1897
1898
1899
1900
1915
1916
1917

1919
1920

1922
1923

1925
1926
1927
1905
1906
1907
1908
1909
1910
1911
1912
1928

1930
1915

1932
1917
1918

1934
1920

1936
1937
1923
1938

1940
1941
1942
1926
1927
1928

1944
1930

1946
1947
1932
1933

tx = dnu_t x_creat e_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_map_free(vd->vdev_dtl _sm tx);
space_nmap_cl ose(vd->vdev_dtl _sm;
vd->vdev_dt| _sm = NULL;
mut ex_exi t (&d- >vdev dtl _lock);

if (vd- >vdev det ached)

if (snmo->sno_obj ect 1= 0)
int err drmu_obj ect _free(nos, snp->snp_object, tx);
ASSERTO(err);

sno->sno_obj ect = O;

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(nos, tx);
VERI FY3U(new_obj ect, !'=, 0);

VERI FYO( space_map_open( &vd- >vdev_dt| _sm nos, new_obj ect,
0, -1ULL, 0, &d->vdev_dtl lock));
ASSERT( vd- >vdev_dt|_sm 1= NULL);
if (smp->snp_object == 0) {
ASSERT( snmo- >snp_obj si ze == 0);
ASSERT( sno- >sno_ aI loc == 0)
sno- >sno_obj ect dmu ob] ect _al | oc(nos,
DMJ_OT_. SPACE MAP, "1 << SPACE_MAP_BLOCKSHI FT,
DMU_OT_SPACE_MAP_HEADER, sizeof (*snp), tx);
ASSERT(sno- >snmo_obj ect ! = 0);
vdev_config_dirty(vd->vdev_t op);
}

mutex_ini t(&tlock, NULL, MJUTEX_DEFAULT, NULL)
mutex_init(&sm ock, NULL, MJTEX_DEFAULT, NULL);

rtsync = range_tree_create(NULL, NULL, &rtlock);
space_mmp_creat e(&nmsync, sm>smstart, sm>smsize, sm>smshift,
&sm ock) ;

mut ex_enter (& tl ock);
mut ex_ent er (&sni ock) ;

mut ex_ent er (& d- >vdev_dt | _I ock);
range_tree_wal k(rt, range_tree_add, rtsync);
space_map_wal k(sm space_map_add, &snsync);
mut ex_exi t (&vd->vdev_dt | _| ock);

space_nap_truncat e(vd->vdev_dtl _sm tx);
space_map_wite(vd->vdev_dtl _sm rtsync, SMALLCC, tx);
range_tree_vacate(rtsync, NULL, NULL);
space_map_truncate(sno, nos, tx);
space_map_sync(&snsync, SM ALLOC, snp, nos, tx);
space_map_vacat e( &msync, NULL, NULL);

range_tree_destroy(rtsync);
space_map_destroy(&snsync) ;

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

mut ex_dest r oy(&sni ock)

16
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1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1935
1936
1937
1938
1939

1960

1962
1963
1964
1965 }

/*

* |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 %1lu, spa %, DIL old object %Iu,
"new obj ect %Ilu", txg, spa_nane(spa), object,
space_map_obj ect(vd >vdev_dtl _sm);
vdev_config_dirty(vd->vdev_top);

}

VERI FY(0 == dmu_bonus_hol d(nps, sno->snp_obj ect, FTAG &db));
dmu_buf _will_dirty(db, tx);

ASSERT3U( db- >db_si ze, >=, sizeof (*sm));

bcopy(snmo, db->db_data, sizeof (*snp));

dmu_buf _rel e(db, FTAG;

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_exi t (&vd->vdev_dt| _| ock);

__unchanged_portion_onitted_

2001 /*

2002 * Deternmine if resilver is needed, and if so the txg range.

2003 */

2004 bool ean_t
2005 vdev_resilver_needed(vdev_t *vd, uint64_t *mnp, uint64_t *maxp)

2006 {
2007
2008
2009

2011
2012
2013
1990
2014

2016
2017
2018
2019
2020
2021
2022
2023
2024

2026
2027
2028
2029
2030
2031
2032

2034
2035
2036
2037
2038
2039 }

bool ean_t needed = B_FALSE;
uint64_t thismn = U NT64_MAX;
uint64_t thismax = 0;

if (vd->vdev_children == 0) {
nmut ex enter(&vd >vdev dtl _I ock);
if (range_tree_space(vd->vdev dtI[DTL MSSING]) 1= 0 &&
if (vd->vdev_dt|[DTL_M SSING .sm space != 0 &
vdev_writeable(vd)) {

thismn = vdev_dtl _mi n( d);
t hi smax vdev_dt| _max(vd);
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, cnex;

if (vdev_resilver_needed(cvd, &cmin, &cnax)) {
hismn = M N(thismn, cmn)
thi smax = MAX(t hi smax, cmax);

needed = B_TRUE;
}
}
}
if (needed && mnp) {
*mnp = thismn;
*maxp = thi snmax;

}
return (needed);

__unchanged_portion_onitted_
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2109 void

2110 vdev_renpve(vdev_t *vd, uint64_t txg)

2111 {
2112
2113
2114

2116

2095
2096
2097
2098
2099

2118
2119
2120

2122
2105
2123

2125
2126
2127
2128
2129
2130
2108
2109
2110
2131
2132

2134
2135
2136
2117
2137
2138
2139 }

spa_t *spa = vd->vdev_spa;
obj set _t *npbs = spa->spa_neta_obj set;
dmu_t x_t *tx;

tx = dnu_t x_creat e_assi gned(spa_get_dsl (spa), txg);

if (vd->vdev_dtl_sno.sno_object) {
ASSERTO( vd- >vdev_dt| _snp. snp_al | oc) ;

(void) dnu_object_free(nos, vd->vdev_dtl_snp.snp_obj ect,

vd->vdev_dt| _snp. snp_obj ect = 0;

}

if (vd->vdev_ns != NULL) {
for (int m= 0; m< vd->vdev_ns_count; mt+) {
netaslab_t *msp = vd->vdev_ns[nj;

if (msp == NULL || mBp->nms_sm == NULL)
if (msp == NULL || msp->nms_sno.sno_obj ect == 0)
conti nue;

nut ex_ent er (&nsp- >nms_| ock) ;

VERI FYO(space_map_al | ocat ed(msp->ns_sn));
space_map_free(nmsp->ms_sm tx);
space_map_cl ose(nsp->ns_sn) ;

nmep->ms_sm = NULL;

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

ASSERTO( nmsp- >ns_SND. SMD_ al | oc);

18

tx);

(voi d) dmu_obj ect _free( rms e p- >NB_SnD. sno_obj ect,

nsp- >Ns_sno. sno_obj ect = 0;

}

if (vd->vdev_ns_array) {
(void) dnu_obj ect free( nos,
vd->vdev_ns_array = O;
vd->vdev_nms_shift = O;

vd- >vdev_ns_array, tx);

dmu_t x_commi t (tx);

__unchanged_portion_onitted_

tx);
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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();

221 fnvlist_add_string(nv, ZPOOL_CONFI G TYPE, vd->vdev_ops->vdev_op_type);
222 if (!(fTags &(VDEV QJ\IFIGSPARE| VDEV_CONFI G_L2CACHE) ) )

223 fnvlist_add_uint64(nv, ZPOOL_CONFI G I D, vd->vdev_id);

224 fnvlist_add_ui nt64(nv, ZPOOL_CONFI G GUI D, vd->vdev_guid);

226 if (vd->vdev_path !'= NULL)

227 fnvlist_add_string(nv, ZPOOL_CONFI G PATH, vd->vdev_path);

229 if (vd->vdev_devid != NULL)

230 fnvlist_add_string(nv, ZPOOL_CONFI G DEVI D, vd->vdev_devid);
232 if (vd->vdev_physpath != NULL)

233 fnvlist_add_string(nv, ZPOOL_CONFlI G PHYS PATH,

234 vd- >vdev_physpat h) ;

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

237 fnvlist_add_string(nv, ZPOOL_CONFI G FRU, vd->vdev_fru);

239 if (vd->vdev_nparity != 0) {

240 ASSERT( st rcnp(vd- >vdev_ops- >vdev_op_t ype,

241 VDEV_TYPE_RAI DZ) == 0);

243 /*

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

246 */

247 ASSERT(vd- >vdev_nparity == 1 ||

248 (vd->vdev_nparity <= 2 &&

249 spa_version(spa) >= SPA VERSI ON_RAI DZ2) ||

250 (vd->vdev_nparity <= 3 &&

251 spa_version(spa) >= SPA_VERSI ON_RAI DZ3));

253 /*

254 * Note that we'll add the nparity tag even on storage pools
255 * that only support a single parity device -- older software
256 * will just ignore it.

257 */

258 fnvlist_add_uint64(nv, ZPOOL_CONFI G NPARI TY, vd->vdev_nparity);
259 1
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261
262
263

265
266

268
269

271
272
273
274
275
276
277
278
279
280
281
282
283
284

286
286
287
288
289
288

291
292

294
295
296

298
299
300

302
303
304
305
306
307
308

310
311
312

314

316
317

319
320

322
323
324

if (vd->vdev_whol edi sk !'= -1ULL)
fnvl i'st_add_ui nt 64(nv, ZPOOL_CONFI G WHOLE_DI SK,
vd- >vdev_whol edi sk) ;

if (vd->vdev_not _present)
fnvli'st_add_ui nt 64(nv, ZPOOL_CONFI G_ NOT_PRESENT, 1);

if (vd->vdev_isspare)
fnvlist_add_uint64(nv, ZPOOL_CONFI G |S_SPARE, 1);

i f (l (fI ags & (VDEV_CONFI G_SPARE | VDEV_CONFI G L2CACHE)) &&
== vd->vdev_top) {
fnvlist_add_ui nt64(nv, ZPOOL_CONFI G METASLAB_ARRAY,
vd->vdev_ns_array);
fnvlist_add ui nt64(nv, ZPOOL_CONFI G METASLAB SHI FT,
vd->vdev_ns shlft),
fnvlist_add_uint64(nv, ZPOO._CONFI G ASH FT, vd->vdev_ashift);
fnvlist_add_ui nt64(nv, ZPOOL_CONFI G_ASI ZE,
vd- >vdev_asi ze) ;
fnvlist_add_uint64(nv, ZPOOL_CONFI G IS _LOG vd->vdev_islog);
if (vd->vdev_renovi ng)
fnvlist_add_uint64(nv, ZPOOL_CONFI G_REMOVI NG,
vd- >vdev_r enpvi ng) ;

}

if (vd->vdev_dtl_sm!= NULL) {

if (vd->vdev_dtl_sno.sno_object != 0)
fnvlist_add_ui nt64(nv, ZPOOL_CONFI G DTL,

) space_map_obj ect(vd >vdev_dtl _sm));

vd->vdev_dt| _snp. snp_obj ect) ;

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

if (getstats) {
vdev_stat _t vs;
pool _scan_stat_t ps;

vdev_get _stats(vd, &vs);
fnvlist_add_uint 64 array( nv, ZPOOL_CONFI G_VDEV_STATS,
(uint64_t *)&s, sizeof (vs) / sizeof (uint64_t));

/* provide either current or previous scan information */
if (spa_scan_get_stats(spa, &ps) == 0) {
fnvlist_add_uint64_array(nv,
ZPOOL_CONFI G_SCAN_STATS, (uint64_t *)&ps,
si zeof (pool _scan_st at t) | sizeof (uint64_t));

}

if (!vd->vdev_ops->vdev_op_l eaf) {
nvlist_t **child,
int c, idx;

ASSERT( ! vd- >vdev_i shol e) ;

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

for (c =0, idx = 0; c < 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
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325
326
327
328
329

331
332
333

335
336
337
338

340
341

343

345
346

348
349
350
351
352
353
354
355
356
357
358
359
360
361
362

364
365
366
367

369
370
371
372

374
375

377
378
379
380
381

383

384 }

* not being renoved.
*/

if ((flags & VDEV_CONFI G REMWVING) &&
' 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);
}

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

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

} else {
const char *aux = NULL;

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

fnvlist_add_uint64(nv, ZPOOL_CONFI G OFFLI NE, B_TRUE);
if (vd->vdev_resilver_txg !'= 0

fnvlist_add_uint64(nv, ZPOOL_CONFI G RESI LVER _TXG,

vd- >vdev_resilver_txg);

if (vd->vdev_faulted)

fnvlist_add_uint64(nv, ZPOOL_CONFI G FAULTED, B_TRUE);
if (vd->vdev_degraded)

fnvlTst_add_ui nt64(nv, ZPOOL_CONFI G DEGRADED, B TRUE);
if (vd->vdev_renpved)

fnvlist_add_uint64(nv, ZPOOL_CONFI G REMOVED, B_TRUE);
if (vd->vdev_unspare)

fnvlTst_add _ui nt64(nv, ZPOOL_CONFI G UNSPARE, B TRUE);
if (vd->vdev_ishol e)

fnvlist_add_uint64(nv, ZPOOL_CONFI G |S HOLE, B_TRUE);

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);
if (vd->vdev_splitting && vd->vdev_orig_guid != 0OLL) {
fnvlist_add_uint64(nv, ZPOOL_CONFI G ORI G _GU D,
vd- >vdev_orig_guid);

}

return (nv);

____unchanged_portion_onitted_
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364 /*
365 * |If the specified feature has not yet been enabled, this function returns
366 * ENOTSUP; otherwi se, this function increnents the feature’s refcount (or
367 *

*

368 be called from syncing context.
369 */
364 void

365 spa_feature_incr(spa_t *spa, zfeature_info_t *feature, dmu_tx_t *tx)
366 {

367 ASSERT(drmu_t x_i s_synci ng(tx));

368 ASSERT3U( spa_version(spa), >= SPA_VERSI ON_FEATURES);

369 VERI FY3U(0, ==, feature_do_action(spa->spa_mneta_objset,

370 spa->spa_feat _for_read_obj, spa->spa_feat_for_wite_obj,
371 ) spa- >spa_f eat _desc_obj, feature, FEATURE_ACTION_INCR, tx));
372

379 /*

380 * If the specified feature has not yet been enabled, this function returns
381 * ENOTSUP; otherwi se, this function decrements the feature's refcount (or
382 * returns EOVERFLOWIif the refcount is already 0). This function nust
383 * be called fromsyncing context.

384 *

374 void

375 spa_feature_decr(spa_t *spa, zfeature_info_t *feature, dmu_tx_t *tx)
376 {

377 ASSERT(drmu_t x_i s_synci ng(tx));

378 ASSERT3U( spa_version(spa), >=, SPA_VERSI ON_FEATURES);

379 VERI FY3U(0, ==, feature_do_action(spa->spa_neta_objset,

380 spa->spa_feat _for_read_obj, spa->spa_feat_for_wite_obj,
381 ) spa- >spa_f eat _desc_obj, feature, FEATURE_ACTI ON DECR, tx));
382

384 /*

385 * This interface is for debugging only. Nornmal consuners should use
386 * spa_feature_is_enabl ed/ spa_feature_is_active.
S

387

388 int

389 spa_feature_get_refcount(spa_t *spa, zfeature_info_t *feature)
390 {

391 int err;

392 uint64_t refcount;

394 if (spa_version(spa) < SPA _VERSI ON_FEATURES)

395 return (B_FALSE);

397 err = feature_get _refcount (spa->spa_neta_obj set,

398 spa->spa_feat _for_read_obj, spa->spa_feat_for_wite_obj,
399 feature, &refcount);

400 ASSERT(err == 0 || err == ENOTSUP);

401 return (err == 0 ? refcount : 0);

402 }

returns EOVERFLOWif the refcount cannot be increnented). This function nust

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

zfeature_info_t *feature)

PA_VERSI ON_FEATURES)

spa->spa_feat _for_read_obj, spa->spa_feat_for_wite_obj,

ENOTSUP) ;

404 bool ean_t

405 spa_feature_is_enabl ed(spa_t *spa,
406 {

407 int err;

408 uint64_t refcount;

410 if (spa_version(spa) < S
411 return (B_FALSE);
413 err = feature_get _refcount (spa->spa_neta_obj set,
414

415 feature, &refcount);
416 ASSERT(err == 0 || err ==
417 return (err == 0);

418 }
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