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341 int

342 dsl _dat aset _hol d_obj (dsl _pool _t *dp, uint64_t dsobj, void *tag,

343 dsl _dat aset _t **dsp)

344 {

345 obj set _t *npbs = dp->dp_neta_obj set;

346 dmu_buf_t *dbuf;

347 dsl _dat aset _t *ds

348 int err;

349 dmu_obj ect_i nfo_t doi;

351 ASSERT( dsl _pool _config_hel d(dp));

353 err = dmu_bonus_hol d(nos, dsobj, tag, &dbuf);

354 if (err 1= 0)

355 return (err);

357 /* Make sure dsobj has the correct object type. */

358 dmu_obj ect _i nf o_from db(dbuf, &doi);

359 if (doi.doi _type != DMJ OT_| DSL DATASET) {

360 dmu_buf _rel e(dbuf, tag);

359 if (doi.doi _type != DMJ_ OT DSL DATASET)

361 return (SET_ERROR(EINVAL));

362 }

363 #endif /* | codereview */

365 ds = dmu_buf _get _user (dbuf);

366 if (ds == NULL) {

367 dsl _dataset _t *w nner = NULL;

369 ds = kmem zal | oc(si zeof (dsl_dataset_t), KM SLEEP);
370 ds->ds_dbuf = dbuf

371 ds- >ds_obj ect = dso

372 ds- >ds_phys = dbuf - >db dat a;

374 mut ex_i ni t (&ds->ds_l ock, NULL, MJTEX_DEFAULT, NULL);
375 mut ex_i ni t (&ds->ds_openi ng_ Iock NULL, MUTEX_| DEFAULT NULL) ;
376 mut ex_i ni t (&ds->ds_sendstream | ock NULL MUTEX_DEFAULT, NULL)
377 ref count _cr eat e( &ds- >ds_| onghol ds) ;

379 bplist_create(&ds->ds_pendi ng_deadl i st);

380 dsl _deadl i st _open( &Js->ds_deadl i st,

381 nos, ds->ds_phys->ds_deadl i st_obj);

383 list_create(&ls->ds_sendstreans, sizeof (dnu_sendarg_t),
384 of f set of (dmu_sendarg_t, dsa_link));

386 if (err == 0) {

387 err = dsl _dir_hol d_obj (dp,

388 ds- >ds_phys->ds_dir_obj, NULL, ds,

389 }

390 if (err 1'=0) {

391 mut ex_destr oy( &ds- >ds_I ock);

392 mut ex_dest r oy( &ds- >ds_openi ng_| ock) ;

393 ref count _dest roy(&ds->ds_| onghol ds) ;

&ds->ds_dir);
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bpl i st _destroy(&ds->ds_pendi ng_deadl i st);
dsl _deadl i st_cl ose( &ds->ds_deadl i st);
kmem free(ds, sizeof (dsl_dataset t))
dmu_buf _rel e(dbuf, tag);

return (err);

}

if (!dsl_dataset_is snapshot(ds)) {
ds->ds_snapnane[ 0] =
i f (ds->ds_phys- >ds_prev_snap_obj 1=0) {
err = dsl _dataset _hol d_obj (dp,
ds->ds_phys->ds_prev_snap_obj,
ds, &ds->ds_prev);

} else {
if (zfs_flags & ZFS_DEBUG_SNAPNAMES)
err = dsl_dataset_get_snapnane(ds);
if (err == 0 && ds->ds_phys->ds_userrefs_obj != 0) {
err = zap_count (
ds->ds_dir->dd_pool - >dp_n®et a_obj set,
ds- >ds_phys->ds_userrefs_obj,
&ds->ds_userrefs);

if (err == 0 && !'dsl _dataset_is_snapshot (ds)) {
err = dsl _prop_get_int_ds(ds,
zfs_prop_t o_nanme(ZFS_PROP_REFRESERVATI ON) ,
&ds->ds_reserved);
if (err == 0) {
err = dsl _prop_get _int_ds(ds,
zf s_prop_t o_nane(ZFS_PROP_REFQUOTA) ,
&ds- >ds_quot a) ;

} else {
ds->ds_reserved = ds->ds_quota = 0;
}

if (err =0 || (wnner = dnu_buf_set_user_i e(dbuf, ds,
&ds->ds_phys, dsl_dataset _evict)) != NULL) {
bpl T'st _dest roy( &ds- >ds_pendi ng_deadl i st);
dsl _deadl i st _cl ose(&ds->ds_deadl i st);
if (ds->ds_prev)
dsl _dat aset _rel e(ds->ds_prev, ds);
dsl _dir_rele(ds->ds_dir, ds);
mut ex_dest r oy( &ds- >ds Iock),
mut ex_dest r oy( &s- >ds_openi ng_| ock) ;
ref count _dest roy(&ds->ds_| onghol ds) ;
kmem free(ds, sizeof (dsl_dataset_t));
if (err 1=0) {
dmu_buf _rel e(dbuf, tag);
return (err);

ds = wi nner;
} else {
ds->ds_fsid_guid =
uni que_i nsert (ds->ds_phys->ds_fsi d_gui d);

}

}
ASSERT3P(ds- >ds_dbuf, ==, dbuf);
ASSERT3P( ds- >ds_phys, ==, dbuf->db_data);
ASSERT( ds- >ds_phys->ds_prev_snap_obj != 0 ||

spa_versi on(dp >dp_ spa) < SPA_VERSION_ORIG N | |

dp- >dp origin_snap == NULL || ds == dp->dp_origin_snap);
*dSp =
return (O)
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460 }

462 int

463 dsl| _dat aset _hol d(dsl _pool _t *dp, const char *nane,

464 “void *tag, dsl_dataset_t **dsp)

465 {

466 dsl _dir_t *dd;

467 const char *snapnane;

468 uint64_t obj;

469 int err = 0;

471 err = dsl_dir_hold(dp, nane, FTAG &dd, &snapnane);
472 if (err 1=0)

473 return (err);

475 ASSERT(dsI _pool _config_held(dp));

476 obj = dd- >dd_phys- >dd_head_dat aset _obj ;

477 if (obj != )

478 err dsl _dat aset _hol d_obj (dp, obj, tag, dsp);
479 el se

480 err = SET_ERROR( ENCENT) ;

482 /* we may be |ooking for a snapshot */

483 if (err == 0 & snapnane != NULL) {

484 dsl _dat aset _t *ds;

486 if (*snapname++ I|="'@) {

487 dsl _dat aset _rel e(*dsp, tag);

488 dsl _dir_rele(dd, FTAQ;

489 return (SET_ERROR( ENGENT))

490 }

492 dprintf("looking for snapshot ' %’ \n", snapnane);
493 err = dsl _dataset _snap_| ookup(*dsp, snapnane, &obj);
494 if (err == 0)

495 err = dsl _dataset _hol d_obj (dp, obj, tag,
496 dsl _dataset _rel e(*dsp, tag);

498 if (err == 0) {

499 mut ex_ent er (&ds- >ds_| ock) ;

500 if (ds->ds_snapnane[0] == 0)

501 (void) strlcpy(ds->ds_snapnane,
502 si zeof (ds->ds_snapnane));
503 mut ex_exi t (&ds- >ds_I ock) ;

504 *dsp = ds;

505 }

506 }

508 dsl _dir_rele(dd, FTAG;

509 return (err);

510 }

512 int

513 dsl _dat aset _own_obj (dsl _pool _t *dp, uint64_t dsobj,

514 void *tag, dsl_dataset_t **dsp)

515 {

516 int err = dsl_dataset_hol d_obj (dp, dsobj, tag, dsp);
517 if (err 1=0)

518 return (err);

519 if (!dsl_dataset_tryown(*dsp, tag)) {

520 dsl _dat aset _rel e(*dsp, tag);

521 *dsp = NULL;

522 return (SET_ERROR(EBUSY));

523 }

524 return (0);

525 }
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527 int

528 dsl _dat aset _own(dsl _pool _t *dp, const char *nane,

529 void *tag, dsl_dataset_t **dsp)

530 {

531 int err = dsl_dataset_hol d(dp, nane, tag, dsp);

532 if (err 1=0)

533 return (err);

534 if (!dsl_dataset_tryown(*dsp, tag)) {

535 dsl _dat aset _rel e(*dsp, tag);

536 return (SET_ERROR(EBUSY)):

537 }

538 return (0);

539 }

541 /*

542 * See the comment above dsl| _pool _hold() for details. |In summary, a lo
543 * hold is used to prevent destruction of a dataset while the pool hold
544 * is dropped, allow ng other concurrent operations (e.g. spa_sync()).
545 *

546 * The dataset and pool nust be held when this function is called. Aft
547 * is called, the pool hold nay be rel eased while the dataset is still
548 * and accessed.

549 */

550 void

551 dsl _dataset_| ong_hol d(dsl _dataset _t *ds, void *tag)

552 {

553 ASSERT( dsl _pool _confi g_hel d(ds->ds_dir->dd_pool));

554 (voi d) refcount_add(&ds->ds_| onghol ds, tag);

555 }

557 void

558 ?sl _dataset _l ong_rel e(dsl _dataset_t *ds, void *tag)

559

560 (voi d) refcount_renove(&ds->ds_| onghol ds, tag);

561 }

563 /* Return B_TRUE if there are any |long holds on this dataset. */

564 bool ean_t

565 dsl _dat aset _| ong_hel d(dsl _dat aset _t *ds)

566 {

567 return (!refcount_is_zero(&ds->ds_| onghol ds));

568 }

570 void

571 ?sl_dataset_nama(dsl_dataset_t *ds, char *nane)

572

573 if (ds == NULL) {

574 (void) strcpy(nanme, "nos");

575 } else {

576 dsl _dir_nanme(ds->ds_dir, nane);

577 VERI FYO(ds| _dat aset _get snapnama(ds))

578 if (ds->ds_snapname[0]) {

579 (void) strcat(name, "@);

580 /*

581 * W& use a "recursive" nutex so that we

582 * can call dprintf_ds() with ds_|lock held.
583 */

584 if (! MUTEX_HELD(&ds->ds_| ock)) {

585 mut ex_ent er (&ds- >ds_| ock) ;

586 (void) strcat(nanme, ds->ds_snapnane);
587 mut ex_exi t (&ds->ds_| ock) ;

588 } else {

589 (void) strcat(name, ds->ds_snapnane);
590 }

591 }

ng

er it
hel d
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bool
dsl

{

}

ui nt
dsl

}
icint
_dat aset _nanel en(dsl _dataset _t *ds)
int result;
if (ds == NULL) {
result = 3; /* "nmos" */
} else {

result = dsl_dir_nanel en(ds->ds_dir);
VERI FYO( ds| _dat aset _get _snapnane(ds));
if (ds->ds_snapnanme[0]) {
++resul t; /* adding one for the @sign */
if (!MJUTEX_HELD(&ds->ds_Il ock)) {
mut ex_ent er (&ds->ds_| ock) ;
result += strlen(ds->ds_snapnane);
mut ex_exi t (&ds- >ds_| ock) ;
} else {
result += strlen(ds->ds_snapnane);
}

}

return (result);

_dataset _rel e(dsl _dataset_t *ds, void *tag)

dmu_buf _rel e(ds->ds_dbuf, tag);

_dat aset _di sown(dsl _dataset _t *ds, void *tag)

ASSERT( ds- >ds_owner == tag && ds->ds_dbuf != NULL);

mut ex_ent er (&ds- >ds_| ock) ;
ds->ds_owner = NULL;
mut ex_exi t (&ds->ds_| ock);
dsl _dataset _| ong_rel e(ds, tag);
if (ds->ds_dbuf != NULL)

dsl _dat aset _rel e(ds, tag);
el se

dsl _dataset _evi ct (NULL, ds);

ean_t

_dataset _tryown(dsl _dataset _t *ds, void *tag)

bool ean_t gotit = FALSE;

nmut ex_ent er (&ds->ds_| ock) ;

if (ds->ds_owner == NULL && !'DS_| S_| NCONSI STENT(ds)) {
ds- >ds_owner = tag;
dsl _dataset | ong_hol d(ds, tag);
gotit = TRUE;

mut ex_exi t (&ds->ds_| ock) ;
return (gotit);

64_t

_dataset _create_sync_dd(dsl _dir_t *dd, dsl_dataset_t *origin,
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uint64_t flags, dmu_tx_t *tx)

dsl _pool _t *dp = dd->dd_pool ;
dmu_buf _t *dbuf ;

dsl _dat aset physt *dsphys;
uint64_t dsob J,

obj set _t *npbs = dp->dp_neta_obj set;

if (origin == NULL)
origin = dp->dp_origi n_snap;

ASSERT(origin == NULL || origin->ds_dir->dd_pool == dp);
ASSERT(origin == NULL || origin->ds_phys->ds_num ch| | dren > 0);
ASSERT(dnu_t x_i s_synci ng(tx));

ASSERT( dd- >dd_phys- >dd_head_ dat aset _obj == 0);

dsobj = dnu_obj ect _al | oc(nmps, DMJ_OT_DSL_DATASET, O,
DMU_OT_DSL_DATASET, sizeof (ds|_dataset_phys_t), tx);
VERI FYO( dmu_bonus_hol d(rms dsobj, FTAG &dbuf));
dmu_buf _wi I T_di rty(dbuf, tx);
dsphys = dbuf->db_dat a;
bzer o(dsphys, S|zeof (dsl _dat aset _phys_t));
dsphys->ds_dir ob] = dd- >dd_obj ect;
dsphys->ds_f | ags fl ags;
dsphys->ds_fsid_guid = uni que_create();
(voi d) random get _pseudo_byt es( (voi d*)&dsphys >ds_gui d,
si zeof (dsphys->ds_guid));
dsphys->ds_snapnanes_zapobj =
zap_create_norm(nos, US_TEXTPREP_TOUPPER, DMJ OT_DSL_DS SNAP_NAP,
DMJ_OT_NONE, 0, tx);
dsphys->ds_creation_tine = gethrestine_sec();
dsphys->ds_creation_txg = tx->tx_txg == TXG_ INTIAL 2 1 : tx->t x_t xg;
if (origin == NULL) {
dsphys->ds_deadl i st _obj = dsl _deadlist_alloc(nos, tx);
} else {
dsl _dataset _t *ohds; /* head of the origin snapshot */

dsphys->ds_prev_snap_obj = origin->ds_object;
dsphys->ds_prev_snap_txg =

ori gi n->ds_phys->ds_creation_t xg;
dsphys->ds_referenced_bytes =

ori gi n->ds_phys->ds_r ef erenced_byt es;
dsphys->ds_conpressed_bytes =

ori gi n->ds_phys->ds conpressed byt es;
dsphys- >ds_unconpr essed_bytes =

origi n->ds_phys->ds_unconpressed_byt es;
dsphys->ds_bp = ori gi n->ds_phys->ds_bp;
dsphys->ds_flags | = origi n->ds_phys->ds_f| ags;

dnu_buf _wi Il _dirty(origin->ds_dbuf, tx);
ori gi n->ds_phys->ds_num chi | dren++;

VERI FYO(ds| _dat aset _hol d_obj (dp,
origi n->ds_dir->dd phys >dd_head_dat aset _obj, FTAG &ohds));
dsphys->ds_deadl i st _obj dsl _deadl i st _cl one(&hds- >ds_deadl i st ,
dsphys->ds_prev_snap_| txg “dsphys->ds_prev_snap_obj, tx);
dsl _dat aset _rel e(ohds, FTAQ;

if (spa_version(dp->dp_spa) >= SPA VERSI ON_NEXT CLO\IES) {
if (origin->ds_phys->ds_next_cl ones_obj == 0) {
ori gi n->ds_phys->ds_next _cl ones_obj =
zap_cr eat e( nos,
DMJ_OT_NEXT_CLONES, DMJ_OT_NONE, 0, tx);

}
VERI FYO(zap_add_i nt ( nos,
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ori gi n- >ds_phys- >ds_next _cl ones_obj, dsobj, tx));

}

dnu_buf _wi Il _di rty(dd->dd_dbuf, tx);
dd- >dd_phys->dd_ori gi n_obj = origi n->ds_obj ect;
if (spa_version(dp->dp_spa) >= SPA VERSION_DI R CLONES) {
if (origin->ds_dir->dd_phys->dd_clones == 0) {
dmu_buf_will _dirty(origin->ds_dir- >dd _dbuf, tx);
origin->ds_dir->dd_phys->dd_clones =
zap_cr eat e( nos,
DMJ_OT_DSL_CLONES, DMJ_OT_NONE, 0, tx):

}
VERI FYO(zap_add_i nt (o

origin->ds_dir- >dd phys >dd_cl ones, dsobj, tx));
}

if (spa_version(dp->dp_spa) >= SPA_VERSI ON_UN QUE_ACCURATE)
dsphys->ds_flags | = DS_FLAG UNI QUE_ACCURATE;

dnu_buf _rel e(dbuf, FTAG);

drmu_buf _wi || _dirty(dd->dd_dbuf, tx);
dd- >dd_phys->dd_head_dat aset _obj = dsobj ;

return (dsobj);

static void

dsl

754 {

755

757
758
759
760

762
763
764

}

ui nt 64_t
_dataset _create_sync(dsl _dir_t *pdd,
_dataset _t *origin,

dsl

765 {

766

788

_dataset _zero_zil (dsl _dataset _t *ds,

dmu_tx_t *tx)
obj set _t *os;

VERI FYO(dnu_obj set _from ds(ds, &os));
bzer o(&os->0s_zi | _header, sizeof (os->os_zil _header));
dsl _dataset _dirty(ds, tx);

const char *I| astnane,
uint64_t flags, cred_t *cr, dmu_tx_t *tx)
dsl _pool _t *dp = pdd->dd_pool ;

uint64_t dsobj, ddobj;

dsl _dir_t *dd;

ASSERT(dmu_t x_i s_synci ng(tx))
ASSERT(| ast name[0] ! = ;

ddobj = dsl _dir_create_sync(dp, pdd,
VERI FYO(dsl| _di r _hol d_obj (dp, ddobj,

| ast name, tx);
| ast nane, FTAG &dd));

dsobj = dsl _dataset _create_sync_dd(dd, origin,
flags & ~DS_CREATE_FLAG NCDI RTY, tx);

dsl _del eg_set _create_perns(dd, tx, cr);
dsl _dir_rele(dd, FTAG;

/*
* |If we are creating a clone, nmake sure we zero out any stale
* data fromthe origin snapshots zil header.
*/
if (origin!= NULL && ! (flags & DS_CREATE_FLAG NODI RTY)) {
dsl _dat aset _t *ds;
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790 VERI FYO( ds| _dat aset _hol d_obj (dp, dsobj, FTAG &ds));
791 dsl _dataset _zero_zil(ds, tx);

792 dsl _dat aset _rel e(ds, FTAG;

793 }

795 return (dsobj);

796 }

798 [ *

799 * The uni que space in the head dataset can be cal cul ated by subtracting
800 * the space used in the npbst recent snapshot, that is still being used
801 * inthis file system fromthe space currently in use. To figure out
802 * the space in the nopst recent snapshot still in use, we need to take
803 * the total space used in the snapshot and subtract out the space that
804 * has been freed up since the snapshot was taken.

805 */

806 void

807 dsl _dat aset_recal c_head_uni q(dsl _dataset _t *ds)

808 {

809 uint64_t nrs_used;

810 uint64_t dl used, dl conp, dlunconp;

812 ASSERT( ! ds|l _dat aset _i s_snapshot (ds));

814 if (ds->ds_phys->ds_prev_snap_obj != 0)

815 nrs_used = ds->ds_prev->ds_phys->ds_ref erenced_byt es;
816 el se

817 nrs_used =

819 dsl _deadl i st _space(&ds->ds_deadl i st, &dl used, &dlconp, &dlunconp);
821 ASSERT3U(dl used, <=, nrs_used);

822 ds- >ds_phys->ds_uni que_bytes =

823 ds- >ds_phys->ds_referenced_bytes - (nrs_used - dlused);

825 if (spa_version(ds->ds_dir->dd_pool ->dp_spa) >=

826 SPA_VERSI ON_UNI QUE_ACCURATE)

827 ds->ds_phys->ds_flags | = DS_FLAG_UNI QUE_ACCURATE;

828 }

830 void

831 dsl _dataset_renove_from next_clones(dsl _dataset_t *ds, uint64_t obj,
832 dmu_t x_t *tx)

833 {

834 obj set _t *npbs = ds->ds_dir->dd_pool - >dp_net a_obj set ;

835 uint64_t count;

836 int err;

838 ASSERT( ds- >ds_phys->ds_num chil dren >= 2);

839 /err = zap_renove_i nt (nos, ds->ds_phys->ds_next_cl ones_obj, obj, tx);
840 *

841 * The err should not be ENOENT, but a bug in a previous version
842 * of the code coul d cause upgrade_cl ones_cbh() to not set

843 * ds_next_snap_obj when it should, leading to a missing entry.
844 * |f we knew that the pool was created after

845 * SPA_VERSI ON_NEXT_CLONES, we could assert that it isn't

846 * ENCENT. However, at |east we can check that we don’t have
847 * too many entries in the next_clones_obj even after failing to
848 * renove this one.

849 */

850 if (err 1= ENCENT)

851 VERI FYO(err);

852 ASSERTO( zap_count (nps, ds->ds_phys->ds_next_cl ones_obj,

853 &count));

854 ASSERT3U(count, <=, ds->ds_phys->ds_numchildren - 2);

855 }
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923 I*
858 bl kptr_t * 924 * |f there’s an fs-only reservation, any blocks that m ght becone
859 dsl _dataset_get_bl kptr(dsl _dataset_t *ds) 925 * owned by the snapshot dataset nust be acconmpdated by space
860 { 926 * outside of the reservation.
861 return (&ds->ds_phys->ds_bp); 927 */
862 } 928 ASSERT(ds->ds_reserved == 0 || DS_UNI QUE_I S_ACCURATE(ds));
929 asi ze = M N(ds->ds_phys->ds_uni que_bytes, ds->ds_reserved);
864 void 930 if (asize > dsl_dir_space_avail abl e(ds- >ds _dir, NULL, 0, TRUE))
865 dsl _dat aset _set _bl kptr(dsl _dataset_t *ds, blkptr_t *bp, dmu_tx_t *tx) 931 return (SET_ERROR(ENOSPQ));
866 {
867 ASSERT(drmu_t x_i s_synci ng(tx)); 933 /*
868 /* If it's the meta-objset, set dp_neta_rootbp */ 934 * Propagate any reserved space for this snapshot to other
869 if (ds == NULL) { 935 * snapshot checks in this sync group.
870 t x- >t x_pool - >dp_net a_r oot bp = *bp; 936 */
871 } else { 937 if (asize > 0)
872 dmu_buf _wi 'l _di rty(ds >ds _dbuf, tx); 938 dsl _dir_willuse_space(ds->ds_dir, asize, tx);
873 ds->ds_phys->ds_bp = *bp;
874 } 940 return (0);
875 } 941 }
877 spa_t * 943 typedef struct dsl_dataset_snapshot_arg {
878 dsl _dat aset _get _spa(dsl _dataset _t *ds) 944 nvlist_t *ddsa_snaps;
879 { 945 nvlist_t *ddsa_props;
880 return (ds->ds_dir->dd_pool - >dp_spa); 946 nvlist_t *ddsa_errors;
881 } 947 } dsl _dataset _snapshot_arg_t;
883 void 949 int
884 dsl _dataset_dirty(dsl_dataset_t *ds, dnu_tx_t *tx) 950 dsl _dat aset_snapshot _check_i npl (dsl _dataset_t *ds, const char *snapnane,
885 { 951 dmu_tx_t *tx)
886 dsl _pool _t *dp; 952 {
953 int error;
888 if (ds == NULL) /* this is the nmeta-objset */ 954 ui nt64_t val ue;
889 return;
956 ds->ds_trysnap_txg = tx->tx_txg;
891 ASSERT( ds- >ds_obj set != NULL);
958 if (!'dmu_tx_is_syncing(tx))
893 if (ds->ds_phys->ds_next_snap_obj != 0) 959 return (0);
894 pani c("dirtying snapshot!");
961 /*
896 dp = ds->ds_dir->dd_pool ; 962 * W don't allow nultiple snapshots of the same txg. |If there
963 * is already one, try again.
898 if (txg_list_add(&p->dp_dirty_datasets, ds, tx->tx_txg)) { 964 */
899 /* up the hold count until we can be witten out */ 965 if (ds->ds_phys->ds_prev_snap_txg >= tx->tx_txQ)
900 ) dmu_buf _add_r ef (ds->ds_dbuf, ds); 966 return (SET_ERROR(EAGAIN));
901
902 } 968 /*
969 * Check for conflicting snapshot nane.
904 bool ean_t 970 *
905 dsl _dataset_is_dirty(dsl_dataset_t *ds) 971 error = dsl_dataset_snap_| ookup(ds, snapnane, &val ue);
906 { 972 if (error == 0)
907 for (int t =0; t < TXGSIZE, t++) { 973 return (SET_ERROR(EEXI ST));
908 if (txg_list_menber(&ds->ds_dir->dd_pool ->dp_di rty_dat aset s, 974 if (error != ENOCENT)
909 ds, t)) 975 return (error);
910 return (B_TRUE);
911 } 977 error = dsl_dataset _snapshot _reserve_space(ds, tx);
912 return (B_FALSE); 978 if (error 1= 0)
913 } 979 return (error);
915 static int 981 return (0);
916 dsl _dat aset _snapshot _reserve_space(dsl _dataset_t *ds, dmu_tx_t *tx) 982 }
917 {
918 uint64_t asize; 984 static int
985 dsl _dat aset _snapshot _check(void *arg, dnu_tx_t *tx)
920 if (!dmu_tx_is_syncing(tx)) 986 {
921 return (0); 987 dsl _dat aset _snapshot _arg_t *ddsa = arg;
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988
989
990

992
993
994
995
996
997

999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015

1017
1018
1019
1020
1021
1022
1023
1024
1025
1026

1028
1029
1030
1031
1032

1034
1035
1036
1037
1038
1039

1041

1043
1044
1045
1046
1047
1048
1049
1050

1053

dsl _pool _t *dp = dnu_tx_pool (tx);
nvpalr_t *pair;
int rv =0;

(pair = nvlist_next nvpal r(ddsa- >ddsa_snaps, NULL
pair != NULL; pair = nvlist_next_nvpair(ddsa- >ddsa _snaps, pair)) {
int error = 0;
ds| _dat aset _t *ds;
char *nane, *atp;
char dsname[ MAXNAMELEN] ;

nanme = nvpair_nane(pair)
if (strlen(name) >= MAXNAMELEN)
error = SET_ERROR( ENAMETOOLONG) ;
if (error == 0) {
atp = strchr(nane, '@);
if (atp == NULL)
error = SET_ERROR(EI NVAL) ;
if (error == 0
(void) strlcpy(dsname, name, atp - nane + 1);

1f (error == 0)
error = dsl _dataset _hol d(dp, dsnane, FTAG &ds);
if (error == ) {
error = dsl _dataset_snapshot_check_i npl (ds,
atp + 1, tx);
dsl _dat aset _rel e(ds FTAG) ;
}

if (error !'=0)
if (ddsa->ddsa_errors != NULL) {
fnvlist_add_i nt 32(ddsa- >ddsa_errors,
nane, error);

vV = error;

}

return (rv);

}

voi d

dsl _dat aset _snapshot _sync_i npl (dsl _dataset_t *ds, const char *snapnane,
dmu_t x_t *tx)

{

static zil_header_t zero_zil;

dsl _pool _t *dp = ds->ds_dir->dd_pool;
drmu_buf _t *dbuf;

dsl _dat aset _phys_t *dsphys;

uint64_t dsobj, crtxg;

obj set _t *npbs = dp->dp_neta_obj set;
obj set _t *os;

ASSERT( RRW WRI TE_HELD( &dp- >dp_confi g_rw ock));

/*
* |If we are on an old pool, the zil must not be active, in which
*/case it will be zeroed. Usually zil_suspend() acconplishes this.
*
ASSERT( spa_ver si on(dnmu_t x_pool (tx)- >dp spa) >= SPA VERSI ON_FAST_SNAP | |
drmu_obj set _fromds(ds, &s) != 0 ||
bcnp( &os- >0s_phys- >0s zi| _header, &zero_zil,
sizeof (zero_zil)) == 0);

| *
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1054
1055
1056
1057
1058
1059

1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083

1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103

1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116

1118
1119

* The origin's ds_creation_txg has to be < TXG IN TI AL
S

if (strcnp(snapname, ORI G N_DI R NAME) == 0)
crtxg = 1;

el se
crtxg = tx->tx_txg;

dsobj = dnu_obj ect _al | oc(nmps, DMJ_OT_DSL_DATASET, O,
DMU_OT_DSL_DATASET, sizeof (dsl_dataset_phys_t), tx);
VERI FYO(dnmu_bonus_hol d(mos, dsobj, FTAG &dbuf));
drmu_buf _wi IT_dirty(dbuf, tx);
dsphys = dbuf->db_dat a;
bzero(dsphys, si zeof (dsl dat aset _phys_t));
dsphys->ds_dir_obj = ds->ds_dir->dd_obj ect;
dsphys->ds_f si d_gui d = uni que_create();
(voi d) random get pseudo_byt es((voi d*) &dsphys->ds_gui d,
si zeof (dsphys->ds gwd))
dsphys->ds_prev_snap_ob] = ds->ds_phys->ds_prev_snap_obj ;
dsphys->ds_prev_snap_t xg ds- >ds_phys->ds_prev_snap_t xg;
dsphys->ds_next _snap_obj ds- >ds_obj ect ;
dsphys->ds_num chi | dren = 1;
dsphys->ds_creation_time = gethrestime_sec();
dsphys->ds_creation_txg = crtxg;
dsphys->ds_deadl i st _ob] = ds- >ds _phys->ds_deadl i st _obj
dsphys- >ds_ref erenced_byt es = ds->ds_phys->ds_ref erenced_byt es;
dsphys->ds_conpressed_bytes = ds->ds_phys->ds_conpr essed_byt es;

dsphys- >ds unconpr essed_bytes = ds->ds_phys->ds_unconpressed_byt es;

dsphys->ds_f| ags ds- >ds_phys->ds_f | ags;

dsphys->ds_bp = ds >ds_phys- >ds_bp;
dmu_buf _rele(dbuf, FTAG;

ASSERT3U(ds->ds_prev != 0, ==, ds->ds_phys->ds_prev_snap_obj != 0);
if (ds->ds_prev)
ui nt64_t next_cl ones_obj =
ds- >ds_prev->ds_phys- >ds_next _cl ones_obj ;
ASSERT( ds->ds_prev->ds_phys->ds_next _snap_obj ==
ds->ds_obj ect ||
ds->ds_prev->ds_phys->ds_num children > 1);
if (ds->ds_prev->ds_phys->ds_next _snap_obj == ds->ds_object) {
drmu_buf _wi |1 _dirty(ds->ds_prev->ds_dbuf, tx);
ASSERT3U( ds- >ds_phys->ds_prev_snap_t xg, ==,
ds- >ds_prev->ds_phys->ds_creation_txg);
ds- >ds_prev->ds_phys->ds_next _snap_obj = dsobj;
} else if (next_clones_obj !'=0
dsl _dat aset _renove_from next _cl ones(ds->ds_prev,
dsphys- >ds_next _snap_obj, tx);
VERI FYO( zap_add_i nt ( nos,
next _cl ones_obj, dsobj, tx));

}

*

* |f we have a reference-reservation on this dataset, we wll
* need to increase the anount of refreservation being charged
* since our unique space is going to zero.
*/
if (ds->ds_reserved) {
int64_t delta;
ASSERT( DS_UNI QUE_| S_ACCURATE( ds) ) ;
delta = M N(ds->ds_phys->ds_uni que_byt es, ds->ds_reserved);
dsl _dir_di duse_space(ds->ds_dir, DD USED REFRSRYV,
“delta, 0, 0, tx);

}

drmu_buf _wi I | _dirty(ds->ds_dbuf, tx);
ds->ds_phys->ds_deadl i st_obj = dsl _deadlist_cl one(&ds->ds_deadl i st,
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1120 Ul NT64_MAX, ds->ds_phys->ds_prev_snap_obj, tx);

1121 dsl _deadl i st _cl ose(&ds->ds_deadli st);

1122 dsl _deadl i st _open(&ds->ds_deadl i st, nos, ds->ds_phys->ds_deadlist_obj);
1123 dsl _deadl i st _add_key( &ds->ds_dead| i st ,

1124 ds- >ds_phys->ds_prev_snap_t xg, tx);

1126 ASSERT3U( ds- >ds_phys->ds_prev_snap_t xg, <, tx->tx_txg);
1127 ds- >ds_phys->ds_prev_snap_obj = dsobj;

1128 ds->ds_phys->ds_prev_snap_txg = crtxg;

1129 ds- >ds_phys->ds_uni que_bytes = 0;

1130 if (spa_version(dp->dp_spa) >= SPA VERSI ON_UNI QUE_ACCURATE)
1131 ds->ds_phys->ds_flags | = DS_FLAG UNl QUE_ACCURATE;
1133 VERI FYO(zap_add(nos, ds->ds_phys->ds_snapnanmes_zapobj ,

1134 snapnane, 8, 1, &dsobj, tx));

1136 if (ds->ds_prev)

1137 dsl| _dat aset _rel e(ds->ds_prev, ds);

1138 VERI FYO( ds| _dat aset _hol d_obj (dp,

1139 ds->ds_phys->ds_prev_snap_obj, ds, &ds->ds_prev));

1141 dsl _scan_ds_snapshotted(ds, tx);

1143 dsl _dir_snap_cnti ne_updat e(ds->ds_dir);

1145 spa_history_l og_i nternal _ds(ds->ds_prev, "snapshot", tx, "");
1146 }

1148 static void

1149 dsl _dat aset _snapshot_sync(void *arg, dmu_tx_t *tx)

1150 {

1151 dsl _dat aset _snapshot _arg_t *ddsa = arg;

1152 dsl _pool _t *dp = dnu_tx_pool (tx);

1153 nvpair_t *pair;

1155 for (pair = nvlist_next nvpal r (ddsa- >ddsa_snaps, NULL

1156 pair !'= NULL; pair = nvlist_next_nvpair(ddsa- >ddsa _snaps, pair)) {
1157 ds| _dat aset _t *ds;

1158 char *nane, *atp;

1159 char dsnarre[ MAXNAMVELEN] ;

1161 name = nvpair_nanme(pair);

1162 atp = strchr(name, '@);

1163 (void) strlcpy(dsname, nane, atp - nane + 1);

1164 VERI FYO(dsl _dat aset _hol d(dp, dsnane, FTAG &ds));
1166 ds| _dat aset _snapshot _sync_i npl (ds, atp + 1, tx);
1167 if (ddsa- >ddsa _props != NULL)

1168 _props_set_sync_i npl (ds->ds_prev,

1169 ZPROP_SRC _LOCAL, ddsa->ddsa_props, tx);
1170 }

1171 dsl _dataset_rel e(ds, FTAQ;

1172 1

1173 }

1175 /*

1176 * The snapshots nust all be in the sane pool .

1177 * All-or-nothing: if there are any failures, nothing will be nodified
1178 */

1179 int

1180 dsl _dat aset _snapshot (nvlist_t *snaps, nvlist_t *props, nvlist_t *errors)
1181 {

1182 dsl _dat aset _snapshot _arg_t ddsa;

1183 nvpair_t *pair;

1184 bool ean_t needsuspend;

1185 int error;
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1251

}
t ypedef
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spa_t *spa;
char *firstnaneg;
nvlist_t *suspended = NULL;

pair = nvlist_next_nvpair(snaps, NULL);
1 f (pair == NULL)
return (0);
firstname = nvpair_nane(pair);
error = spa_open(firstnane, &spa, FTAG;

if (error 1= 0)

return (error);
needsuspend = (spa_version(spa) < SPA_VERSI ON_FAST_SNAP);
spa_cl ose(spa, FTAQ;

if (needsuspend) {

suspended = fnvlist_alloc();
for (pair = nvlist_next_nvpair(snaps, NULL); pair != NULL;
pair = nvlist_next_nvpai r(snaps pair)) {

char fsnane[M—\XNANE

char *snapname = nvpai r_narre(pai r);
char *atp;

voi d *cooki e;

atp = strchr(snapnane '@);
if (atp == L)
error
br eak;

SET_ERROR( El NVAL)

}
(void) strlcpy(fsnane, snapnanme, atp - snapnane + 1);

error = zil _suspend(fsnane, &cookie);
if (error '=0)
br eak;

fnvlist_add_ui nt 64(suspended,
(uintptr_t)cookie);

f snane,

}
}
ddsa. ddsa_snaps = snaps;
ddsa. ddsa_props = props;

ddsa. ddsa_errors = errors;

if (error ==
error = dsl_sync_task(firstnane, dsl_dataset_snapshot _check,
ds| _dat aset _snapshot_sync, &ddsa,
fnvlist_numpairs(snaps) * 3);

}

if (suspended != NULL) {
for (pair = nvlist_next_nvpair(suspended, NULL);
pair = nvlist_next_nvpair(suspended, pair)) {
zi | _resunme((void *)(uintptr_t)
fnvpair_val ue_ui nt64(pair));

pair !'= NULL;

}
fnvlist_free(suspended);

}

return (error);

struct dsl_dataset _snapshot _tnp_arg {
const char *ddsta_fsnane;

const char *ddsta_ _snapnane;

m nor _t ddsta_cl eanup_mi nor;

const char *ddsta_ht ag;
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1252 } dsl

_dataset.c

_dat aset _snapshot _tnp_arg_t;

1254 static int

1255
1256
1257
1258
1259
1260

1262
1263
1264

1266
1267
1268
1269
1270

1272
1273
1274
1275
1276
1277
1278
1279
1280
1281

1283
1284
1285

1287
1288

dsl
{

}

_dat aset _snapshot _t np_check(void *arg,

dmu_tx_t *tx)

dsl _dat aset _snapshot _tnp_arg_t *ddsta = arg;

dsl _pool _t *dp = dnu_t x_pool (tx);
dsl _dat aset _t *ds;
int error;

error = dsl _dataset _hol d(dp,
if (error 1= 0)
return (error);

ddst a- >ddst a_f snane, FTAG &ds);

error = dsl _dataset _snapshot _check_i npl (ds,

if (error =0
dsl _dataset _rel e(ds, FTAQ;
return (error);

}
if (spa_version(dp->dp_spa) < SPA VERSI ON_USERREFS) {

dsl _dataset _rele(ds, FTAQ;
return (SET_ERROR( ENOTSUP))

}

error = dsl_dataset_user_hol d_check_one(NULL, ddsta->ddsta_htag,

B_TRUE, tx);

if (error 1= 0)
dsl _dataset_rel e(ds, FTAQ;
return (error);

}

dsl _dat aset _rel e(ds, FTAQ;

return (0);

static void

dsl

1289 {

1290
1291
1292

1294

1296
1297
1298
1299

1301
1302

1304
1305
1306

}
i nt
dsl

1307 {

1308
1309
1310
1311
1312

1314
1315
1316
1317

_dat aset _snapshot _t np_sync(void *arg,

_dat aset _snapshot _tnp(const char *fsnane,

dmu_t x_t *tx)

dsl _dat aset snapshot _tnp_arg_t *ddsta = arg;

dsl _pool _t *dp = dmu_tx_pool (tx);

dsl _dat aset _t *ds;

VERI FYO(ds| _dat aset _hol d(dp, ddsta->ddsta_fsname, FTAG &ds));

dsl _dat aset _snapshot _sync_i npl (ds, ddsta->ddsta_snapnane, tx);

dsl _dat aset _user _hol d_sync_one(ds->ds_prev, ddsta->ddsta_htag,
ddst a- >ddst a_cl eanup_mi nor, gethrestinme_sec(), tx);

dsl _destroy_snapshot _sync_i npl (ds->ds_prev, B TRUE, tx);

FTAG) ;

dsl _dat aset _rel e(ds,

const char *snapnane,
m nor_t cleanup_m nor, const char *htag)
dsl _dat aset
int error;
spa_t *spa;
bool ean_t needsuspend;
voi d *cooki e;

_snapshot _tnp_arg_t ddsta;

ddst a. ddst a_f snane = fsnane;

ddst a. ddst a_snapnane = snapnane;

ddst a. ddst a_cl eanup_mi nor = cl eanup_mi nor;
ddst a. ddst a_htag = ht ag;

ddst a- >ddst a_snapnane,

15

tx);

new usr/src/uts/comon/fs/zfs/dsl

1319 error = spa_open(fsnane, &spa, FTAG;

1320 if (error 1= 0)

1321 return (error);

1322 needsuspend = (spa_version(spa) < SPA_VERSI ON_FAST_SNAP);
1323 spa_cl ose(spa, FTAQ;

1325 i f (needsuspend)

1326 error = zil_suspend(fsname, &cookie);

1327 if (error =0

1328 return (error);

1329 }

1331 error = dsl_sync_task(fsnane, dsl_dataset_snapshot _t np_check,
1332 dsl _dat aset _snapshot _t np_sync, &ddsta, 3);

1334 if (needsuspend)

1335 zi | _resunme(cookie);

1336 return (error);

1337 }

1340 void

1341 ?sl_dataset_sync(dsl_dataset_t *ds, zio_t *zio, dmu_tx_t *tx)
1342

1343 ASSERT(dmu_t x_i s_synci ng(tx));

1344 ASSERT( ds->ds_obj set != NULL);

1345 ASSERT( ds- >ds_phys- >ds_next_snap_obj == 0);

1347 /*

1348 * in case we had to change ds_fsid_guid when we opened it,
1349 * sync it out now.

1350

1351 drru buf _wi || _dirty(ds->ds_dbuf, tx);

1352 ds->ds_phys->ds_fsid_guid = ds->ds fS|d _gui d;

1354 dmu_obj set _sync(ds->ds_obj set, zio, tx);

1355 }

1357 static void

1358 get_cl ones_stat (dsl _dataset _t *ds, nvlist_t *nv)

1359 {

1360 uint64_t count = 0;

1361 obj set _t *npbs = ds->ds_dir->dd_pool - >dp_net a_obj set ;
1362 zap_cursor_t zc;

1363 zap_attribute_t za;

1364 nvlist_t *propval = fnvlist_alloc();

1365 nvliist_t *val = fnvlist_alloc();

1367 ASSERT( dsl _pool _confi g_hel d(ds->ds_dir->dd_pool));

1369 /*

1370 * There nay be missing entries in ds_next_cl ones_obj
1371 * due to a bug in a previous version of the code.

1372 * Only trust it if it has the right nunber of entries.
1373 */

1374 if (ds->ds_phys->ds_next_clones_obj != 0) {

1375 ASSERTO( zap_count (npos, ds->ds_phys->ds_next _cl ones_obj,
1376 &count));

1377 1

1378 if (count != ds->ds_phys->ds_numchildren - 1)

1379 goto fail;

1380 (zap_cursor_init(&c, nos, ds->ds_phys->ds_next_clones_obj);
1381 zap_cursor_retrieve(&zc, &za) == 0;

1382 zap_cursor _advance(&zc)) {

1383 dsl _dataset _t *cl one;

_dataset.c
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1384 char buf [ ZFS_MAXNAMELEN] ;

1385 VERI FYO(dsl _dat aset _hol d_obj (ds->ds_di r->dd_pool ,
1386 za.za_first_integer, FTAG &clone));

1387 dsl _di r_nane(cl one- >ds_di r, buf);

1388 fnvlist_add_bool ean(val, buf);

1389 dsl _dat aset _rel e(cl one, FTAQ;

1390

1391 zap_cursor _fini (&zc);

1392 fnvlist_add_nvli st(propval ZPROP_VALUE, val);

1393 fnvlist_add_nvlist(nv, zfs_prop_to_nanme(ZFS_ PROP > CLONES), propval);
1394 fail:

1395 nvlist_free(val);

1396 nvlist_free(propval);

1397 }

1399 void

1400 dsl _dataset_stats(dsl_dataset_t *ds, nvlist_t *nv)

1401 {

1402 dsl _pool _t *dp = ds->ds_dir->dd_pool ;

1403 uint64_t refd, avail, uobjs, aobjs, ratio;

1405 ASSERT( dsl _pool _config_hel d(dp));

1407 rati o = ds->ds_phys->ds_conpressed_bytes == 0 ? 100 :
1408 (ds->ds_phys- >ds_unconpressed_bytes * 100 /

1409 ds- >ds_phys->ds_conpr essed_bytes);

1411 dsl _prop_nvlist_add_ui nt 64(nv, ZFS PROP_REFRATIO, ratio);
1412 dsl _prop_nvlist_add_ui nt 64(nv, ZFS PROP_LOG CALREFERENCED,
1413 ds- >ds_phys->ds_unconpr essed_bytes);

1415 if (dsl_i dat aset _is snapshot (ds)) {

1416 sl _prop_nvlist_add_ui nt 64(nv, ZFS PROP_COVPRESSRATI O, ratio0);
1417 dsl _prop_nvlist_add_ui nt 64(nv, ZFS_PROP_USED,
1418 ds- >ds_phys->ds_uni que_byt es);

1419 get _cl ones_stat(ds, nv);

1420 } else {

1421 dsl _dir_stats(ds->ds_dir, nv);

1422 }

1424 dsl _dat aset _space(ds, &refd, &avail, &uobjs, &aobjs);
1425 dsl _prop_nvlist_add_ui nt64(nv, ZFS PROP_AVAI LABLE, avail);
1426 dsl _prop_nvlist_add_ui nt 64(nv, ZFS_PROP_REFERENCED, refd);
1428 dsl _prop_nvlist_add_ui nt 64(nv, ZFS_PROP_CREATI ON,

1429 ds- >ds_phys->ds_creation_tine);

1430 dsl _prop_nvlist_add_uint64(nv, ZFS PROP_CREATETXG,

1431 ds->ds_phys->ds_creation_txg);

1432 dsl _prop_nvlist_add_uint 64(nv, ZFS_PROP_REFQUOTA,

1433 ds->ds_quot a) ;

1434 dsl _prop_nvlist_add_ui nt 64(nv, ZFS PROP_REFRESERVATI ON,
1435 ds->ds_reserved);

1436 dsl _prop_nvlist_add_uint 64(nv, ZFS_PROP_GUI D,

1437 ds- >ds_phys->ds_gui d) ;

1438 dsl _prop_nvlist_add_uint64(nv, ZFS PROP_UN QUE,

1439 ds->ds_phys->ds_uni que_byt es);

1440 _prop_nvlist_add_uint 64(nv, ZFS_PROP_OBJSETI D,

1441 ds- >ds_obj ect) ;

1442 dsl _prop_nvlist_add_uint64(nv, ZFS PROP_USERREFS,

1443 ds->ds_userrefs);

1444 _prop_nvlist_add_uint64(nv, ZFS PROP_DEFER DESTROY,
1445 DS_| S_DEFER_DESTROY(ds) ? 1 : 0);

1447 if (ds->ds_phys->ds_prev_snap_obj != 0) {

1448 uint64_t witten, conp, unconp;

1449 dsl _pool _t *dp = ds->ds_dir->dd_pool ;
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1450

1452 int err = dsl_dataset_hol d_obj (dp,

1453 ds->ds phys >ds_prev_snap_obj, FTAG &prev);

1454 if (err ==

1455 err = dsl _dat aset _space_witten(prev, ds, &witten,
1456 &corrp, &unconp) ;

1457 dsl _dataset _rel e(prev, FTAG;

1458 if (err == 0)

1459 dsl _prop_nvlist_add_ui nt 64(nv, ZFS_PROP_WRI TTEN,
1460 witten);

1461 }

1462 }

1463 }

1464 }

1466 void

1467 dsl _dat aset_fast_stat(dsl _dataset_t *ds, dnu_objset_stats_t *stat)

1468 {

1469 dsl _pool _t *dp = ds->ds_dir->dd_pool ;

1470 ASSERT( dsl| pooI confl g_hel d(dp));

1472 stat->dds_creation_txg = ds->ds_phys->ds_creation_t xg;

1473 stat->dds_i nconsi stent = ds->ds_phys->ds_ “flags & DS_FLAG | NCONSI STENT;
1474 stat - >dds_ _guid = ds->ds phys >ds_gui d;

1475 stat->dds_origin[0] = Y0

1476 if (dsl_dataset_is snapshot (ds)) {

1477 “stat->dds_is_snapshot = B_TRUE;

1478 stat ->dds_num cl ones = ds->ds_phys->ds_num children - 1;
1479 } else {

1480 stat->dds_i s_snapshot = B_FALSE;

1481 st at - >dds_num cl ones = 0;

1483 if (dsl_dir_is_clone(ds->ds_dir)) {

1484 dsl _dat aset _t *ods;

1486 VERI FYO(ds| _dat aset _hol d_obj (dp,

1487 ds->ds_di r->dd_phys->dd_ori gi n_obj, FTAG &ods));
1488 dsl| _dat aset _nane(ods, stat->dds_origin);

1489 dsl _dat aset _rel e(ods, FTAG;

1490 }

1491 }

1492 }

1494 uint64_t

1495 dsl _dataset _fsid_gui d(dsl _dataset_t *ds)

1496 {

1497 return (ds->ds_fsid_guid);

1498 }

1500 voi d

1501 dsl _dat aset _space(dsl _dataset _t *ds,

1502 uint64_t *refdbytesp, uint64_t *avail bytesp,

1503 ui nt 64_t *usedobj sp, uint64_t *avail obj sp)

1504 {

1505 *ref dbyt esp = ds->ds_phys->ds_ref erenced_byt es;

1506 *avai | bytesp = dsl _dir_space_avai |l abl e(ds->ds_dir, NULL, 0, TRUE);
1507 if (ds->ds_reserved > ds->ds_phys->ds_uni que_byt es)

1508 *avai | byt esp += ds->ds_reserved - ds->ds_phys->ds_uni que_bytes;
1509 if (ds->ds_quota != 0) {

1510 /*

1511 * Adj ust avail abl e bytes according to refquota

1512 */

1513 if (*refdbytesp < ds->ds_quota)

1514 *avai |l bytesp = M N(*avai | byt esp,

1515 ds->ds_quota - *refdbytesp);

dsl _dataset _t *prev;



new usr/src/uts/comon/ fs/zfs/dsl _dataset.c 19 new usr/src/uts/comon/ fs/zfs/dsl _dataset.c
1516 el se 1582 strl en(ddrsa->ddrsa_newsnapnane) >= MAXNAMELEN)
1517 *avai |l bytesp = 0; 1583 error = SET_ERROR( ENAMETOOLONG) ;
1518 }
1519 *usedobj sp = ds->ds_phys->ds_bp. bl k_fill; 1585 return (error);
1520 *avai | obj sp = DN_MAX_OBJECT - *usedobj sp; 1586 }
1521 }
1588 static int
1523 bool ean_t 1589 dsl _dat aset _renane_snapshot _check(void *arg, dmu_tx_t *tx)
1524 dsl _dat aset _nodi fi ed_si nce_| ast snap(dsl _dataset_t *ds) 1590 {
1525 { 1591 dsl _dat aset _renane_snapshot _arg_t *ddrsa = arg;
1526 dsl _pool _t *dp = ds->ds_dir->dd_pool ; 1592 dsl —pool _t *dp = dmu_t x_pool (tx);
1593 dsl _dat aset _t *hds;
1528 ASSERT( dsl _pool conflg hel d(dp)); 1594 int error;
1529 if (ds->ds_prev == LL)
1530 return (B FALSE 1596 error = dsl_dataset _hol d(dp, ddrsa->ddrsa_fsnanme, FTAG &hds);
1531 if (ds->ds_phys->ds_bp. bik birth > 1597 if (error 1= 0)
1532 ds- >ds_prev->ds_phys->ds_creation_txg) { 1598 return (error);
1533 objset _t *os, *os_prev;
1534 /* 1600 if (ddrsa->ddrsa_recursive) {
1535 * It may be that only the ZIL differs, because it was 1601 error = dmu_obj set _find_dp(dp, hds->ds_dir->dd_object,
1536 * reset in the head. Don’t count that as being 1602 ds| _dat aset _r enane_snapshot _check_i npl, ddrsa,
1537 * nodi fied. 1603 DS_FI ND_CHI LDREN) ;
1538 *f 1604 } else {
1539 if (dmu_objset_fromds(ds, &os) != 0) 1605 error = dsl_dataset _renane_snapshot _check_i npl (dp, hds, ddrsa);
1540 return (B_TRUE); 1606 }
1541 if (dmu_objset_from ds(ds >ds_prev, &os_prev) != 0) 1607 dsl _dat aset _rel e(hds, FTAG;
1542 return (B_TRUE); 1608 return (error);
1543 return (bcnp(&os->os_phys->os_net a_dnode, 1609 }
1544 &0s_pr ev- >0s_phys- >0s_net a_dnode,
1545 si zeof (o0s->0s_phys->o0s_neta_dnode)) != 0); 1611 static int
1546 } 1612 dsl _dat aset _rename_snapshot _sync_i npl (dsl _pool _t *dp,
1547 return (B_FALSE); 1613 dsl _dataset _t *hds, void *arg)
1548 } 1614 {
1615 dsl _dat aset _renane_snapshot_arg_t *ddrsa = arg;
1550 typedef struct dsl_dataset_renane_snapshot_arg { 1616 dsl _dat aset _t *ds;
1551 const char *ddrsa_f snaneg; 1617 uint64_t val;
1552 const char *ddrsa_ol dsnapnane; 1618 dmu_tx_t *tx = ddrsa->ddrsa_tx;
1553 const char *ddrsa_newsnapnane; 1619 int error;
1554 bool ean_t ddrsa_recursive;
1555 dmu_t x_t *ddrsa_tx; 1621 error = dsl dat aset _snap_| ookup(hds, ddrsa->ddrsa_ol dsnapnanme, &val);
1556 } dsl _dat aset _renane snapshot _arg_t; 1622 ASSERT(error == 0 || error == ENCENT);
1623 if (error == ENCENT)
1558 /* ARGSUSED */ 1624 /* ignore nonexistent snapshots */
1559 static int 1625 return (0);
1560 dsl _dat aset _renanme_snapshot _check_i npl (dsl _pool _t *dp, 1626 }
1561 dsl _dataset _t *hds, void *arg)
1562 { 1628 VERI FYO( ds| _dat aset _hol d_obj (dp, val, FTAG &ds));
1563 dsl _dat aset _renane_snapshot _arg_t *ddrsa = arg;
1564 int error; 1630 /* 1og before we change the name */
1565 uint64_t val; 1631 spa_| h| story_l og_i nternal _ds(ds, "renane", tx,
1632 '-> @s", ddrsa->ddrsa_newsnapnane);
1567 error = dsl _dataset _snap_| ookup(hds, ddrsa->ddrsa_ol dsnapnane, &val);
1568 if (error 1'=0) { 1634 VERI FYO(ds| _dat aset _snap_r enove( hds, ddrsa->ddrsa_ol dsnapnane, tx));
1569 /* ignore nonexistent snapshots */ 1635 mut ex_ent er (&ds->ds_| ock) ;
1570 return (error == ENOENT ? 0 : error); 1636 (void) strcpy(ds->ds_snapnane, ddrsa->ddrsa_newsnapnane);
1571 } 1637 mut ex_exi t (&dJs- >ds_| ock) ;
1638 VERI FYO( zap_add( dp- >dp_net a_obj set, hds->ds_phys->ds_snapnanes_zapobj ,
1573 /* new nane shoul d not exist */ 1639 ds->ds_snapname, 8, 1, &ds- >ds_0bj ect, tx));
1574 error = dsl _dataset_snap_| ookup(hds, ddrsa->ddrsa_newsnapnanme, &val);
1575 if (error == 0) 1641 dsl _dat aset _rel e(ds, FTAQ;
1576 error = SET_ERROR(EEXI ST); 1642 return (0);
1577 else if (error == ENCENT) 1643 }
1578 error = 0;
1645 static void
1580 /* dataset name + 1 for the "@ + the new snapshot name nust fit */ 1646 dsl _dat aset _renane_snapshot_sync(void *arg, dmu_tx_t *tx)
1581 if (dsl_dir_nanelen(hds->ds_dir) + 1 + 1647 {
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1648
1649
1650

1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662

1664
1665

dsl _dat aset _renane_snapshot _arg_t *ddrsa = arg;
dsl _pool _t *dp = dnu_t x_pool (tx);
dsl _dat aset _t *hds;
VERI FYO(ds| _dat aset _hol d(dp, ddrsa->ddrsa_fsname, FTAG &hds));
ddrsa->ddrsa_tx = tx;
if (ddrsa->ddrsa_recursive) {
VERI FYO( dnmu_obj set _fi nd_dp(dp, hds->ds_dir->dd_obj ect,
ds| _dat aset _r enanme_snapshot _sync_i npl, ddrsa,
DS_FI ND_CHI LDREN) ) ;
} else {
) VERI FYO(dsl _dat aset _r enane_snapshot _sync_i npl (dp, hds, ddrsa));
dsl _dat aset _rel e(hds, FTAG;
}
i nt
dsl _dat aset _renanme_snapshot (const char *fsnane,

1666 const char *ol dsnapnane, const char *newsnapnane, bool ean_t recursive)
1667 {

1668 dsl| _dat aset _renane_snapshot _arg_t ddrsa;

1670 ddrsa. ddrsa_f snane = fsnane;

1671 ddr sa. ddr sa_ol dsnapnane = ol dsnapnane;

1672 ddr sa. ddr sa_newsnapnane = newsnapnane;

1673 ddrsa. ddrsa_recursive = recursive;

1675 return (dsl_sync_task(fsnanme, dsl_dataset_renane_snapshot _check,
1676 dsl| _dat aset _renane_snapshot _sync, &ddrsa, 1));
1677 }

1679 static int

1680 dsl _dataset _rol | back_check(void *arg, dmu_tx_t *tx)

1681 {

1682 const char *fsnane = arg;

1683 dsl _pool _t *dp = dnu_t x_pool (tx);

1684 dsl _dat aset _t *ds;

1685 int64_t unused_refres_delta;

1686 int error;

1688 error = dsl_dataset _hol d(dp, fsnane, FTAG &ds);
1689 if (error = 0)

1690 return (error);

1692 /* nust not be a snapshot */

1693 if (dsl_dataset_is_snapshot(ds)) {

1694 dsl _dataset _rel e(ds, FTAQ;

1695 return (SET_ERROR(EI NVAL));

1696 }

1698 /* must have a nost recent snapshot */

1699 if (ds->ds_phys->ds_prev_snap_txg < TXG IN TIAL) {
1700 dsl _dataset_rel e(ds, FTAQ;

1701 return (SET_ERROR(EINVAL));

1702 }

1704 if (dsl_dataset_l ong_hel d(ds)) {

1705 dsl _dataset _rel e(ds, FTAG;

1706 return (SET_ERROR(EBUSY));

1707 }

1709 /*

1710 * Check if the snap we are rolling back to uses nore than
1711 * the refquota.

1712 */

1713 if (ds->ds_quota != 0 &&
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1714 ds- >ds_prev->ds_phys- >ds_ref erenced_bytes > ds->ds_quota) {
1715 dsl _dataset_rel e(ds, FTAQ;

1716 return (SET_ERROR( EDQUOT));

1717 }

1719 /*

1720 * When we do the clone swap, we will tenporarily use nore space
1721 * due to the refreservation (the head will no | onger have any
1722 * uni que space, so the entire anount of the refreservation wll
1723 * to be free). We will imediately destroy the clone, freeing
1724 * this space, but the freei ng happens over many txg’'s.
1725 */

1726 unused_refres_delta = (int64_t)M N(ds->ds_reserved,

1727 ds->ds_phys->ds_uni que_byt es);

1729 if (unused_refres_delta > 0 &&

1730 unused_refres_delta >

1731 dsl _dir_space_avai |l abl e(ds->ds_dir, NULL, 0, TRUE)) {
1732 dsl _dataset_rel e(ds, FTAQ;

1733 return ( SET_ERROR(ENGSPQ));

1734 }

1736 dsl _dat aset _rel e(ds, FTAQ;

1737 return (0);

1738 }

1740 static void

1741 dsl _dataset _rol |l back_sync(void *arg, dmu_tx_t *tx)

1742 {

1743 const char *fsnane = arg;

1744 dsl _pool _t *dp = dnu_t x_pool (tx);

1745 dsl _dataset _t *ds, *clone;

1746 ui nt64_t cl oneobj;

1748 VERI FYO(ds| _dat aset _hol d(dp, fsname, FTAG &ds));

1750 cl oneobj = dsl _dataset _create_sync(ds->ds_dir, "% ollback",
1751 ds- >ds_prev, DS _CREATE FLAG NODI RTY, kcred, tx);

1753 VERI FYO(ds| _dat aset _hol d_obj (dp, cl oneobj, FTAG &clone));
1755 dsl _dat aset _cl one_swap_sync_i npl (cl one, ds, tx);

1756 dsl _dat aset _zero_zil (ds, tx);

1758 dsl _destroy_head_sync_i npl (cl one, tx);

1760 dsl _dataset _rel e(clone, FTAG;

1761 dsl _dat aset _rel e(ds, FTAQ;

1762 }

1764 int

1765 dsl _dat aset_rol | back(const char *fsnane)

1766 {

1767 return (dsl_sync_task(fsnanme, dsl_dataset_rollback_check,
1768 dsl| _dat aset _rol | back_sync, (void *)fsname, 1));

1769 }

1771 struct pronotenode {

1772 list_node_t |ink;

1773 dsl _dat aset _t *ds;

1774 };

1776 typedef struct dsl_dataset_pronote_arg {

1777 const char *ddpa_cl onenane;

1778 dsl _dat aset _t *ddpa_cl one;

1779 list_t shared_snaps, origin_snaps, clone_snaps;

need
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1780 dsl _dataset _t *origin_origin; /* origin of the origin */
1781 uint64_t used, conp, unconp, unique, cloneusedsnap, origi nusedsnap;
1782 char *err_ds;
1783 } dsl _dataset_pronote_arg_t;
1785 static int snaplist_space(list_t *I, uint64_t mintxg, uint64_t *spacep);
1786 static int pronpote_hol d(dsl_dataset_prompte_arg_t *ddpa, dsl_pool _t *dp,
1787 void *tag);
1788 static void pronpte_rel e(dsl _dataset_pronpte_arg_t *ddpa, void *tag);
1790 static int
1791 ?sl_dat aset _pronote_check(void *arg, dnmu_tx_t *tx)
1792
1793 dsl _dat aset _pronote_arg_t *ddpa = arg;
1794 dsl _pool _t *dp = dnu_t x_pool (tx);
1795 dsl _dat aset _t *hds;
1796 struct pronotenode *snap;
1797 dsl _dataset _t *origin_ds;
1798 int err;
1799 ui nt 64_t unused;
1801 err = pronote_hol d(ddpa, dp, FTAG;
1802 if (err 1= 0)
1803 return (err);
1805 hds = ddpa- >ddpa_cl one;
1807 if (hds->ds_phys->ds_flags & DS_FLAG NOPROMOTE) {
1808 pronot e_rel e(ddpa, FTAQ;
1809 return (SET_ERROR(EXDEV));
1810 }
1812 /*
1813 * Conpute and check the anmpunt of space to transfer. Since this is
1814 * so expensive, don’t do the prelimnary check.
1815 *
1816 if (ldmu_tx_is_syncing(tx)) {
1817 pronot e_rel e(ddpa, FTAG;
1818 return (0);
1819 }
1821 snap = |ist_head(&ddpa->shared_snaps);
1822 origin_ds = snap->ds;
1824 /* conpute origin s new uni que space */
1825 snap = |ist_tail (&Jdpa->cl one_snaps);
1826 ASSERT3U( snap- >ds- >ds_phys->ds_prev_snap_obj, ==, origin_ds->ds_object);
1827 dsl _deadl i st _space_r ange( &nap- >ds- >ds_deadl i st ,
1828 origi n_ds->ds_phys->ds_prev_snap_t xg, Ul NT64_MAX,
1829 &ddpa- >uni que, &unused, &unused);
1831 /*
1832 * Wal k the snapshots that we are noving
1833 *
1834 * Conpute space to transfer. Consider the increnmental changes
1835 * to used by each snapshot:
1836 * (ny used) = (prev’'s used) + (blocks born) - (blocks killed)
1837 * So each snapshot gave birth to:
1838 * (bl ocks born) = (ny used) - (prev's used) + (blocks killed)
1839 * So a sequence would | ook Iike:
1840 * (UN - u(N-1) + kN) + ... + (ul - u0 + k1) + (u0 - 0 + kO)
1841 * Wiich sinplifies to
1842 * uN + kN + kN1 + ... + k1 + kO
1843 * Note however, if we stop before we reach the ORIG N we get:
1844 * UN + kN + kN1 + ... + kM- uM1
*

1845
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1846
1847
1848
1849
1850
1851
1852

1854
1855
1856
1857
1858
1859
1860
1861

1863
1864
1865
1866
1867
1868
1869
1870
1871
1872

1874
1875
1876

1878
1879
1880
1881
1882
1883

1885
1886
1887
1888
1889
1890
1891
1892
1893
1894

1896
1897
1898
1899
1900

1902
1903
1904
1905
1906
1907
1908
1909

1911

24

ddpa- >used = origi n_ds->ds_phys->ds_ref erenced_bytes;
ddpa- >conp = origi n_ds->ds_phys->ds_conpressed_byt es;
ddpa- >unconp = ori gi n_ds->ds_phys->ds_unconpr essed_byt es;
for (snap = list_head(&ddpa->shared_snaps); snap;
snap = |ist_next(&dpa->shared_snaps, snap)) {
uint64_t val, dlused, dlconp, dlunconp;
dsl _dataset _t *ds = snap->ds;

/*
* |f there are long holds, we won't be able to evict
* the objset.

*

if (dsl_dataset_long_held(ds)) {
err = SET_ERROR( EBUSY) ;
goto out;

}

/* Check that the snapshot name does not conflict */
VERI FYO(dsl _dat aset _get _snapnane(ds));
err = dsl _dataset_snap_I| ookup(hds, ds->ds_snapnane, &val);
if (err ==
(void) strcpy(ddpa->err_ds, snap->ds->ds_snapnane);
err = SET_ERROR(EEXI ST);

goto out;
}
if (err !'= ENOCENT)
goto out;
/* The very first snapshot does not have a deadlist */
if (ds->ds_phys->ds_prev_snap_obj == 0)
conti nue;

dsl _deadl i st _space( &ds->ds_deadl i st
&dl used, &dl conp, &dl unconp);
ddpa- >used += dl used;
ddpa- >conp += dl conp;
) ddpa- >unconp += dl unconp;

/*
* |f we are a clone of a clone then we never reached ORIG N,
* so we need to subtract out the clone origin's used space.
*
/
if (ddpa->origin_origin) {
ddpa- >used -= ddpa->ori gi n_ori gi n->ds_phys->ds_r ef erenced_byt es;
ddpa- >conp - = ddpa- >ori gi n_ori gi n- >ds_phys->ds_conpr essed_byt es;
ddpa- >unconp -=
ddpa- >ori gi n_ori gi n- >ds_phys- >ds_unconpr essed_byt es;

}

/* Check that there is enough space here */
err = dsl _dir_transfer_possi bl e(origin_ds->ds_dir, hds->ds_dir,
ddpa- >used) ;

if (err 1=0)

goto out;
/*
* Conpute the ampbunts of space that will be used by snapshots
* after the promotion (for both origin and clone). For each,
* it is the anount of space that will be on all of their
*

deadlists (that was not born before their new origin).

*/
if (hds->ds_dir->dd_phys->dd_flags & DD_FLAG USED BREAKDOM) {
uint 64_t space;

/| *
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1912 * Note, typically this will not be a clone of a clone, 1978 snap = |ist_tail (&Idpa->cl one_snaps);
1913 * so dd_ori gin_txg will be < TXG INTIAL, so 1979 ASSERT3U( snap- >ds- >ds_phys- >ds_prev_snap_obj, ==, origin_ds->ds_object);
1914 * these snaplist_space() -> dsl_deadlist_space_range() 1980 ori gi n_ds->ds_phys->ds_next _snap_obj = snap->ds->ds_obj ect;
1915 * calls will be fast because they do not have to
1916 * iterate over all bps. 1982 /* change the origin's next clone */
1917 */ 1983 if (origin_ds->ds_phys->ds_next_cl ones_obj) {
1918 snap = |ist_head(&ddpa->ori gi n_snaps); 1984 dsl _dat aset _renpve_from next _cl ones(ori gi n_ds,
1919 err = snaplist_space(&ddpa- >shar ed_snaps, 1985 snap- >ds- >ds_obj ect, tx);
1920 snap- >ds- >ds_di r->dd_ori gi n_t xg, &ddpa->cl oneusedsnap); 1986 VERI FYO(zap_add_i nt (dp- >dp net a_obj set,
1921 if (err 1=0) 1987 ori gi n_ds->ds_phys->ds_next_cl ones_obj ,
1922 goto out; 1988 ol dnext _obj, tx));
1989 }
1924 err = snaplist_space(&ddpa- >cl one_snaps,
1925 snap- >ds- >ds_di r->dd_ori gi n_txg, &space); 1991 /* change origin */
1926 if (err 1=0) 1992 dmu_buf _wi || _dirty(dd->dd_dbuf, tx);
1927 goto out; 1993 ASSERT3U( dd- >dd _phys->dd_ori gl n_obj, ==, origin_ds->ds_object);
1928 ddpa- >cl oneusedsnap += space; 1994 dd- >dd_phys->dd_ori gi n Obj = odd- >dd _phys- >dd _origin_obj;
1929 } 1995 dd->dd_origin_txg = origin_head->ds_dir->dd_origi n_txg;
1930 if (origin ds >ds_di r- >dd_phys->dd_f | ags & DD_FLAG USED_BREAKDOW) { 1996 drmu_buf_wi I'l _di rty(odd->dd —dbuf, tx)
1931 err = snapl i st_space( &ldpa->ori gi n_snaps, 1997 odd->dd_phys->dd_origin Obj = orj gi n_ds->ds_0bj ect;
1932 ori gi n_ds->ds_phys->ds_creation_txg, &ddpa->origi nusedsnap); 1998 origin_head->ds_dir->dd_origin_txg =
1933 if (err 1=0) 1999 origin_ds->ds_phys->ds_creation_txg;
1934 goto out;
1935 } 2001 /* change dd_cl one entries */
2002 if (spa_version(dp->dp_spa) >= SPA VERSI ON_DI R CLONES) ({
1937 out: 2003 VERI FYO( zap_ rem)ve _i nt (dp- >dp_net a_obj set,
1938 pronote_rel e(ddpa, FTAG; 2004 odd- >dd_phys->dd_cl ones, hds->ds_obj ect tx));
1939 return (err); 2005 VERI FYO(zap_add_i nt (dp->dp_ meta obj set,
1940 } 2006 ddpa- >ori gi n_ori gi n->ds_di r- >dd_phys- >dd_cl ones,
2007 hds- >ds_obj ect, tx));
1942 static void
1943 dsl _dat aset _pronote_sync(void *arg, dnu_tx_t *tx) 2009 VERI FYO(zap_r emove_i nt (dp- >dp_net a_obj set
1944 { 2010 ddpa- >ori gi n_ori gi n- >ds_di r - >dd_phys- >dd _cl ones,
1945 dsl _dat aset _pronpte_arg_t *ddpa = arg; 2011 origi n_head->ds_obj ect, tx));
1946 dsl _pool _t *dp = dmu_tx_pool (tx); 2012 if (dd->dd_phys->dd_cl ones == 0) {
1947 dsl _dat aset _t *hds; 2013 dd->dd_phys->dd_cl ones = zap_cr eat e( dp- >dp_net a_obj set,
1948 struct pronptenode *snap; 2014 DMJ OT_DSL_CLONES, DMJ OT_NONE, 0, tx);
1949 dsl _dataset _t *origi n_ds; 2015 }
1950 dsl _dataset _t *origi n_head; 2016 VERI FYO( zap_add_i nt (dp->dp_n®et a_obj set,
1951 dsl _dir_t *dd; 2017 dd- >dd_phys->dd_cl ones, origi n_head->ds_object, tx));
1952 dsl _dir_t *odd = NULL; 2018 }
1953 ui nt64_t ol dnext _obj;
1954 int64_t delta; 2020 /* nove snapshots to this dir */
2021 for (snap = list_head(&ddpa->shared_snaps); snap;
1956 VERI FYO( pronot e_hol d(ddpa, dp, FTAG); 2022 snap = |ist_next (&ddpa->shared_snaps, snap)) {
1957 hds = ddpa- >ddpa_cl one; 2023 dsl _dataset _t *ds = snap- >ds;
1959 ASSERTO( hds- >ds_phys- >ds_fl ags & DS_FLAG NOPROMOTE) ; 2025 /*
2026 * Property call backs are registered to a particul ar
1961 snap = |ist_head(&ddpa->shared_snaps); 2027 * dsl_dir. Since ours is changing, evict the objset
1962 origin_ds = snap->ds; 2028 * so that they will be unregistered fromthe old dsl_dir.
1963 dd = hds->ds_dir; 2029 */
2030 if (ds->ds_objset) {
1965 snap = |ist_head(&ddpa->origi n_snaps); 2031 dnu_obj set _evi ct (ds->ds_obj set);
1966 origi n_head = snap->ds; 2032 ds->ds_obj set = NULL;
2033 }
1968 I*
1969 * W need to explicitly open odd, since origin_ds’s dd will be 2035 /* nove snap nane entry */
1970 * changi ng. 2036 VERI FYO( ds| _dat aset _get _snapnane(ds));
1971 */ 2037 VERI FYO(dsl _dat aset _snap_renove(ori gi n_head,
1972 VERI FYO( dsl _dir_hol d_obj (dp, origin_ds->ds_dir->dd_object, 2038 ds- >ds_snapnane, tx));
1973 NULL, FTAG ~&odd)); 2039 VERI FYO(zap_add(dp- >dp_net a_obj set,
2040 hds- >ds_phys- >ds_snapnanes_zapobj, ds->ds_snapnane,
1975 /* change origin s next snap */ 2041 8, 1, &ds->ds_object, tx));
1976 drmu_buf _wi Il _dirty(origin_ds->ds_dbuf, tx);
1977 ol dnext _obj = origi n_ds->ds_phys->ds_next_snap_obj ; 2043 /* change containing dsl _dir */
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2044
2045
2046
2047
2048
2049
2050

2052
2053
2054
2055
2056

2058
2059
2060
2061
2062
2063

2065
2066
2067
2068
2069
2070
2071

2073
2074
2075

2077
2078
2079
2080
2081
2082
2083
2084

2086
2087

2089
2090
2091
2092
2093
2094

2096
2097
2098
2099
2100
2101
2102

2104
2105
2106
2107
2108
2109

dnu_buf _wi || _dirty(ds->ds_dbuf, tx);
ASSERT3U( ds- >ds_phys->ds_di r_obj, ==, odd->dd_object);
ds- >ds_phys->ds_di r_obj = dd->dd_obj ect;
ASSERT3P(ds->ds_dir, ==, odd)
dsl _dir_rele(ds->ds_dir, ds);
VERI FYO(dsl _dir_hol d Obj (dp, dd->dd_obj ect,

NULL, ds, &ds->ds dir));

/* nmove any clone references */
if (ds->ds_phys->ds_next_cl ones_obj &&
spa_ver si on(dp->dp_spa) >= SPA VERSI ON DI R CLONES) {
zap_cursor_t zc;
zap_attribute_t za;

for (zap_cursor_init(&c, dp->dp_neta_objset,
ds- >ds_phys->ds_next _cl ones_obj);
zap_cursor_retrieve(&c, &a) == 0;
zap_cursor _advance(&zc)) {
dsl _dat aset _t *cnds;
uint64_t o;

if (za.za_first_integer == ol dnext_obj) {
/*

* We've already noved the
* origin s reference.
*/

conti nue;

}

VERI FYO(ds| _dat aset _hol d_obj (dp,
za.za_first_integer, FTAG &cnds));

0 = cnds->ds_dir->dd_phys->dd_head_dat aset
VERI FYO( zap_r enove_i nt (dp- >dp_net a_obj set,

odd- >dd_phys->dd_cl ones, o, tx));
VERI FYO(zap_add_i nt (dp- >dp_net a_obj set,

dd- >dd_phys->dd_cl ones, o, tx));
dsl _dataset _rel e(cnds, FTAG;

zap_cursor _fini (&zc);

}
ASSERT( ! dsl _prop_hascb(ds));
}
/*
* Change space accounting.
* Note, pa->*usedsnap and dd_used_breakdown[ SNAP] will either
* both be valid, or both be 0 (resulting in delta == 0). This
* is true for each of {clone,origin} independently.
*

/

del ta = ddpa->cl oneusedsnap -

dd- >dd_phys- >dd_used_br eakdown[ DD_USED_SNAP] ;
ASSERT3S(del ta, >=, 0);
ASSERT3U( ddpa- >used, >=, delta);
dsl _dir_di duse space(dd DD USED SNAP, delta, 0, 0, tx);
dsl _di r_di duse_space(dd, DD_USED_HEAD,

“ddpa->used - delta, ddpa->conp, ddpa->unconp, tx);

del ta = ddpa->ori gi nusedsnap -

odd- >dd_phys->dd_used_br eakdown[ DD_USED_SNAP] ;
ASSERT3S(delta, <=, 0);
ASSERT3U( ddpa- >used >= -delta);
dsl _dir_di duse space(odd DD _ USED SNAP, delta, 0, 0, tx);
dsl _di r_di duse_space(odd, DD_USED HEAD,
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2110
2112

2114
2115

2117

2118

2119 }
/

2121
2122
2123
2124
2125
2126

* ok ok k%

- ddpa->used - delta, -ddpa->conp, -ddpa->unconp, tx);

ori gi n_ds->ds_phys->ds_uni que_byt es = ddpa- >uni que;
/* log history record */
spa_history_l og_i nternal _ds(hds, "promote", tx, "");
dsl _dir_rel e(odd, FTAG;

pronot e_rel e(ddpa, FTAQ;

Make a list of dsl_dataset_t's for the snapshots between first_obj
(exclusive) and | ast_obj (inclusive).

The list will be in reverse

2127 static int

2128 snapli st

2129
2130 {
2131

2133
2134

2136
2137
2138
2139

2141
2142
2143
2144

2146
2147

2149
2150
2151
2152
2153

2155
2156 }

order (last_obj will be the list_head()). |If first_obj == 0, do all
snapshots back to this dataset’s origin.

_nmake(dsl _pool _t *dp,
uint64_t first_obj, uint64_t last_obj, list_t *I, void *tag)

uint64_t obj = |ast_obj;
list_create(l, sizeof (struct pronotenode),
of f set of (st ruct pronotenode, |ink));

while (obj !'= first_obj) {
dsl _dat aset _t *ds;
struct pronptenode *snap;
int err;

err = dsl _dataset_hol d_obj (dp, obj, tag, &ds);
ASSERT(err ! = ENCENT);
if (err 1= 0)

return (err);

if (first_obj == 0)
first_obj = ds->ds_dir->dd_phys->dd_ori gi n_obj;

snap = knem al | oc(si zeof (*snap), KM SLEEP);
snap->ds = ds;
list_insert talI(I snap) ;
obj = ds->ds_phys- >ds_prev_snap_obj;
}

return (0);

2158 static int
2159 snaplist_space(list_t *I, uint64_t mintxg, uint64_t *spacep)

2160 {
2161

2163
2164
2165
2166
2167
2168
2169
2170
2171 }

struct pronotenode *snap;

*spacep = O;
for (snap = list_head(l); snap; snap = list_next(l, snap)) {
uint 64_t used, conp, unconp;
dsl _deadl i st _space_r ange( &nap- >ds- >ds_deadl i st,
“mintxg, U NT64_MAX, &used, &conp, &unconp);
*spacep += used;

}
return (0);

2173 static void
2174 snaplist_destroy(list_t *I, void *tag)

2175 {

28
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2176

2178
2179

2181
2182
2183
2184
2185
2186
2187 }

2189 static i

2190 pronote_|

2191 {
2192
2193
2194

2196
2197
2198
2199
2200

2202
2203
2204
2205
2206

2208
2209
2210
2211

2213
2214
2215
2216

2218
2219
2220
2221
2222
2223
2224

2226
2227
2228
2229
2230
2231
2232
2233 out
2234
2235
2236
2237 }

struct pronotenode *snap;

if (I == NULL || !list_link_active(& ->list_head))
return;
while ((snap = list_tail(l)) !'= NULL) {

list_remove(l, snap);
dsl _dat aset _rel e(snap->ds, tag);
kmem free(snap, sizeof (*snap));

}
list_destroy(l);

nt
hol d(dsl _dat aset _pronote_arg_t *ddpa, dsl_pool _t *dp, void *tag)

int error;
dsl _dir_t *dd;
struct pronotenode *snap;

error = dsl_dataset_hol d(dp, ddpa->ddpa_cl onenane, tag,
&ddpa- >ddpa_cl one) ;
if (error 1= 0)
return (error);
dd = ddpa- >ddpa_cl one- >ds _dir;

if (dsl_dataset_is_snapshot (ddpa->ddpa_cl one) ||
ldsl _dir_is_clone(dd))
ds| _dat aset _r el e( ddpa- >ddpa_cl one, tag);
return (SET_ERROR(EINVAL));
}

error = snaplist_neke(dp, 0, dd->dd_phys->dd_origin_obj,
&ddpa- >shar ed_snaps, tag);
if (error !'=0)
goto out;

error = snaplist_neke(dp, 0, ddpa->ddpa_cl one->ds_obj ect,
&ddpa- >cl one_snaps, tag);
if (error 1= 0)
goto out;

snap = |ist_head(&ddpa->shared_snaps);
ASSERT3U(snap >ds- >ds_obj ect, ==, dd- >dd _phys->dd_ori gi n_obj ) ;
error = snaplist_make(dp, dd->dd_phys->dd_origin_obj,
snap- >ds- >ds_di r- >dd_phys- >dd_head_dat aset _obj ,
&ddpa- >ori gi n_snaps, tag);
if (error 1= 0)
goto out;

if (snap->ds->ds_dir->dd_phys->dd_origin_obj !=0) {
error = dsl _dataset_hol d_obj (dp,
snap- >ds- >ds_di r - >dd_phys->dd_ori gi n_obj ,
tag, &ddpa->origin_origin);
if (error 1= 0)
goto out;

}

if (error 1= 0)
pronote_rel e(ddpa, tag);
return (error);

2239 static void

2240 pronote_|

2241 {

rel e(dsl _dataset _pronote_arg_t *ddpa, void *tag)
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2242
2243
2244
2245
2246
2247
2248 }

2250 /*
2251 *
2252 *
2253 *
2254 *
2255 *
2256 in
2257 ds
2258 {
2259
2260
2261
2262

t
|

2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275

2277
2278

2280
2281
2282 }

2284 int
2285 dsl
2286
2287 {
2288

2290
2291
2292
2293

2295
2296
2297

2299
2300
2301
2302
2303
2304

2306
2307

in with the nane.
/

_dat aset _pronot e(const char *nane,

src/ uts/ common/ fs/ zfs/dsl _dataset.c

snapl i st _destroy(&ddpa- >shared_snaps, tag);
snapl i st _destroy( &dpa->cl one_snaps, tag);
snapl i st _destroy(&ddpa->ori gi n_snaps, tag);
if (ddpa->origin_origin !'= NULL)
ds| _dataset _rel e(ddpa->origin_origin, tag);
dsl _dat aset _rel e(ddpa- >ddpa_cl one, tag);

Pronote a cl one.

If it fails due to a conflicting snapshot name, "conflsnap" will be filled
(It nust be at |east MAXNAMELEN bytes |ong.)

char *confl snap)

dsl _dat aset _pronote_arg_t ddpa = { 0 };
ui nt 64_t nunsnaps;

int error;

obj set _t *os;

/*
* W will nodify space proportional to the nunber of
*/snapshots. Conput e nunsnaps.
*
error = dnu_obj set _hol d( nane, FTAG &os);
if (error 1= 0)
return (error);
error = zap_count (dmu_obj set _pool (0s)->dp_net a_obj set,
drmu_obj set _ds( 0s) - >ds_phys->ds_snapnanes_zapobj, &nunmsnaps);
dmu_obj set _rel e(os, FTAG;
if (error 1=0)
return (error);

ddpa. ddpa_cl onenane = nane;
ddpa. err _ds = confl snap;

return (dsl_sync_task(nanme, dsl_dataset_pronote_check,
dsl _dat aset _pronote_sync, &ddpa, 2 + nunsnaps));

dat aset _cl one_swap_check_i npl (dsl _dat aset _t *cl one,
“dsl _dataset _t *origin_head, boolean_t force)

int64_t unused_refres_delta;

/* they should both be heads */
if (dsl_dataset_is_snapshot(clone) ||
dsl| _dat aset _i s_snapshot (ori gi n_head))
return (SET_ERROR(EINVAL));

/* the branch point should be just before them*/
if (clone->ds_prev != origin_head->ds_prev)
return (SET_ERROR(EI NVAL));

/* clone should be the clone (unless they are unrel ated)
if (clone->ds_prev != NULL &&
cl one->ds_prev != clone->ds_dir->dd_pool - >dp_ori gi n_snap &&
ori gi n_head->ds_obj ect !=
cl one->ds_prev->ds_phys->ds_next_snap_obj )
return (SET_ERROR(EINVAL));

/* the clone should be a child of the origin */
if (clone->ds_dir->dd_parent != origin_head->ds_dir)
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2308 return (SET_ERROR(EI NVAL));

2310 /* origin_head shouldn’t be nodified unless 'force */
2311 if (!Iforce & dsl_dataset_nodified_since_| astsnap(origin_head))
2312 return (SET_ERROR(ETXTBSY));

2314 /* origin_head should have no long holds (e.g. is not nmounted) */
2315 if (dsl_dataset_l ong_hel d(origi n_head))

2316 return (SET_ERROR(EBUSY));

2318 /* check ampunt of any unconsuned refreservation */
2319 unused_refres_delta =

2320 (int64_t)M N(origi n_head->ds_reserved,

2321 ori gi n_head- >ds phys >ds_uni que_| bytes) -

2322 (int64_t)M N(origin_head->ds_reserved,

2323 cl one->ds_phys->ds_uni que_bytes);

2325 if (unused_refres_delta > 0 &&

2326 unused_refres_delta >

2327 dsl _dir_space_avai | abl e(ori gi n_head->ds_dir, NULL, 0, TRUE))
2328 return (SET_ERROR(ENGCSPQ));

2330 /* clone can’'t be over the head' s refquota */

2331 if (origin_head->ds_quota != 0 &&

2332 cl one->ds_phys->ds_ref erenced_bytes > origi n_head->ds_quot a)
2333 return (SET_ERROR( EDQUOT));

2335 return (0);

2336 }

2338 void

2339 dsl _dat aset _cl one_swap_sync_i npl (dsl _dataset _t *cl one,

2340 “dsl _dataset _t *origin_head, dmu_tx_t *tx)

2341 {

2342 dsl _pool _t *dp = dnu_t x_pool (tx);

2343 int64_t unused_refres_delta;

2345 ASSERT( cl one->ds_reserved == 0);

2346 ASSERT( ori gi n_head->ds_quota == 0 ||

2347 cl one- >ds_phys->ds_uni que_bytes <= origi n_head->ds_quot a) ;
2349 dmu_buf _wi || _dirty(cl one->ds_dbuf, tx);

2350 drmu_buf _wi I | _dirty(origi n_head->ds_dbuf, tx);

2352 if (clone->ds_objset != NULL)

2353 dnu_obj set _evi ct (cl one->ds_obj set);

2354 cl one- >ds_obj set = NULL;

2355 1

2357 if (origin_head->ds_objset != NULL) {

2358 dnu_obj set _evi ct (ori gi n_head->ds_obj set);

2359 ori gi n_head->ds_obj set = NULL;

2360 }

2362 unused_refres_delta =

2363 (int64_t)M N(origi n_head->ds_reserved,

2364 ori gi n_head- >ds phys >ds_uni que_| bytes) -

2365 (int64_t)M N(origin_head->ds_reserved,

2366 cl one->ds_phys- >ds_uni que_bytes);

2368 I*

2369 * Reset origin's unique bytes, if it exists.

2370 */

2371 if (clone->ds_prev) {

2372 dsl _dataset _t *origin = clone->ds_prev;

2373 uint64_t conp, unconp;
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2375 drmu_buf _wi Il _dirty(origin->ds_dbuf, tx);

2376 dsl _deadl i st _space_r ange( &l one->ds_deadl i st ,

2377 ori gi n->ds_phys->ds_prev_snap_t xg, U NT64_NAX,

2378 &or i gi n- >ds_phys->ds_uni que_bytes, &conp, &unconp);
2379 }

2381 /* swap bl kptrs */

2382 {

2383 bl kptr_t tnp;

2384 tnp = origi n_head->ds_phys->ds_bp;

2385 ori gi n_head- >ds_phys->ds_bp = cl one->ds_phys->ds_bp;
2386 cl one- >ds_phys->ds_bp = tnp;

2387 }

2389 /* set dd_*_bytes */

2390 {

2391 int64_t dused, dconp, dunconp;

2392 uint64_t cdl used cdl _conp, cdl _unconp;

2393 uint64_t odl used, odl _conp, odl _unconp;

2395 ASSERT3U( cl one- >ds_di r - >dd_phys- >

2396 dd_used_br eakdown[ DD_USED SNAP], ==, 0);

2398 dsl _deadl i st _space( &cl one- >ds_deadl i st,

2399 &cdl _used, &cdl _conp, &cdl_unconp) ;

2400 dsl _deadTli st space( &ori gi n_head- >ds dead| i st,

2401 “&odl _used, &odl _conp, &odl _unconp);

2403 dused = cl one->ds_phys->ds_referenced_bytes + cdl _used -
2404 (or| gi n_head->ds_phys->ds_referenced_bytes + odl _used);
2405 dconp = cl one->ds_phys->ds_conpressed_bytes + cdl _conmp -
2406 (ori gl n_head- >ds_phys->ds_conpressed_bytes + odl _conp);
2407 dunconp = clone->ds_phys->ds_unconpressed_bytes +

2408 cdl _unconp -

2409 (origi n_head->ds_phys->ds_unconpressed_bytes + odl _unconp);
2411 dsl _di r_di duse_space(ori gi n_head->ds_dir, DD_USED_ HEAD,
2412 dused, dconp, dunconp, tx);

2413 dsl _di r_di duse_space(cl one->ds_dir, DD _USED HEAD,

2414 -dused, -dconp, -dunconp, tx);

2416 /*

2417 * The difference in the space used by snapshots is the
2418 * difference in snapshot space due to the head s

2419 * deadlist (since that's the only thing that’s

2420 * changing that affects the snapused).

2421 *

2422 dsl _deadl i st _space_range( &cl one->ds_deadl i st

2423 ori gi n_head->ds_di r->dd_ori gi n_txg, U NT64_MAX,

2424 &cdi_used, &cdl _conp, &cdl _unconp);

2425 dsl _deadli st _space_range( &ori gi n_head- >ds_deadl i st,

2426 ori gi n_head->ds_dir->dd_origi n_txg, U NT64_| NAX

2427 &odi _used, &odl _conp, &odl _unconp);

2428 dsl _dir_transfer_space(origin_head->ds_dir, cdl _used - odl _used,
2429 DD USED HEAD, DD USED SNAP, tx);

2430 1

2432 /* swap ds_*_bytes */

2433 SW TCH64( ori gi n_head- >ds_phys->ds_r ef er enced_byt es,

2434 cl one->ds_phys->ds_ref erenced_byt es);

2435 SW TCH64( ori gi n_head- >ds_phys- >ds_conpr essed_byt es,

2436 cl one- >ds_phys- >ds_conpr essed_bytes);

2437 SW TCH64( ori gi n_head- >ds_phys->ds_unconpr essed_byt es,

2438 cl one->ds_phys->ds_unconpr essed_byt es) ;

2439 SW TCH64( ori gi n_head- >ds_phys- >ds_uni que_byt es,
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2440 cl one- >ds_phys- >ds_uni que_bytes);

2442 /* apply any parent delta for change in unconsuned refreservation */
2443 dsl _dir_di duse_space(ori gi n_head->ds_dir, DD USED REFRSRV,
2444 unused_refres_delta, 0, 0, tx);

2446 /*

2447 * Swap deadlists.

2448 */

2449 dsl _deadl i st _cl ose( &cl one->ds_deadl i st);

2450 dsl _deadl i st _cl ose( &ori gi n_head->ds_deadl i st);

2451 SW TCH64( ori gi n_head- >ds_phys->ds_deadl i st _obj,

2452 cl one- >ds_phys- >ds_deadl i st _obj);

2453 dsl _deadl i st _open( &cl one->ds_deadl i st, dp->dp_neta_obj set,
2454 cl one->ds_phys->ds_deadl i st _obj);

2455 dsl _deadl i st _open( &ori gi n_head->ds_deadl i st, dp->dp_neta_obj set,
2456 ori gi n_head->ds_phys- >ds_deadl i st _obj);

2458 dsl _scan_ds_cl one_swapped(ori gi n_head, clone, tx);

2460 spa_history_l og_internal _ds(clone, "clone swap", tx,

2461 "parent=%", origin_head->ds_dir->dd_nynane);

2462 }

2464 | *

2465 * G ven a pool nane and a dataset object nunber in that pool,
2466 * return the name of that dataset.

2467 */

2468 int

2469 dsl _dsobj _to_dsnane(char *pnanme, uint64_t obj, char *buf)

2470 {

2471 dsl _pool _t *dp;

2472 dsl _dat aset _t *ds;

2473 int error;

2475 error = dsl_pool _hol d(pnane, FTAG &dp);

2476 if (error 1= 0)

2477 return (error);

2479 error = dsl_dataset _hol d_obj (dp, obj, FTAG &ds);

2480 if (error == 0) {

2481 ds| _dat aset _nane(ds, buf);

2482 dsl _dataset_rel e(ds, FTAQ;

2483 1

2484 dsl _pool _rel e(dp, FTAG;

2486 return (error);

2487 }

2489 int

2490 dsl _dat aset_check_quot a(dsl _dataset_t *ds, bool ean_t check_quot a,
2491 uint64_t asize, uint64_t inflight, uint64_t *used, uint64_t *ref_rsrv)
2492 {

2493 int error = 0;

2495 ASSERT3S( asi ze, >, 0);

2497 /*

2498 * *ref _rsrv is the portion of asize that will conme from any
2499 * unconsuned refreservation space.

2500 */

2501 *ref _rsrv = 0;

2503 mut ex_ent er (&ds- >ds_| ock) ;

2504 /*

2505 * Make a space adjustnent for reserved bytes.
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2506 */

2507 if (ds->ds_reserved > ds->ds_phys->ds_uni que_bytes) {

2508 ASSERT3U( *used, >=,

2509 ds->ds_reserved - ds->ds_phys->ds_uni que_bytes);
2510 *used -= (ds->ds_reserved - ds->ds_phys->ds_uni que_bytes);
2511 *ref _rsrv =

2512 asize - MN(asize, parent_delta(ds, asize + inflight));
2513 }

2515 if (!check_quota || ds->ds_quota == 0) {

2516 mut ex_exi t (&ds->ds_| ock) ;

2517 return (0);

2518 }

2519 /*

2520 * |If they are requesting nore space, and our current estinmate
2521 * is over quota, they get to try again unless the actual

2522 * on-disk is over quota and there are no pendi ng changes (which
2523 * may free up space for us).

2524 */

2525 if (ds->ds_phys->ds_referenced_bytes + inflight >= ds->ds_quota) {
2526 if (inflight >0 ||

2527 ds- >ds_phys->ds_ref erenced_bytes < ds->ds_quot a)
2528 error = SET_ERROR( ERESTART) ;

2529 el se

2530 error = SET_ERROR( EDQUOT) ;

2531

2532 mut ex_exi t (&ds->ds_| ock) ;

2534 return (error);

2535 }

2537 typedef struct dsl_dataset_set_qr_arg {

2538 const char *ddsqra_nane;

2539 zprop_source_t ddsqra_source;

2540 uint64_t ddsqgra_val ue;

2541 } dsl _dataset_set_qr_arg_t;

2544 |* ARGSUSED */

2545 static int

2546 ?sl_dat aset _set_refquota_check(void *arg, dmu_tx_t *tx)

2547

2548 dsl _dataset _set_qr_arg_t *ddsqra = arg;

2549 dsl _pool _t *dp = dnu_t x_pool (tx);

2550 dsl _dat aset _t *ds;

2551 int error;

2552 uint64_t newal ;

2554 if (spa_version(dp->dp_spa) < SPA VERSI ON_REFQUOTA)

2555 return (SET_ERROR(ENOTSUP) ) ;

2557 error = dsl _dataset _hol d(dp, ddsqra->ddsqra_nanme, FTAG &ds);
2558 if (error 1= 0)

2559 return (error);

2561 if (dsl_dataset_is_snapshot(ds)) {

2562 dsl _dataset_rel e(ds, FTAQ;

2563 return (SET_ERROR(EINVAL));

2564 }

2566 error = dsl _prop_predict(ds->ds_dir,

2567 zf s_prop_t o_nane(ZFS_PROP_REFQUOTA) ,

2568 ddsqr a- >ddsqr a_source, ddsqra->ddsqgra_val ue, &ewal);
2569 if (error 1= 0) {

2570 dsl _dataset_rel e(ds, FTAQ;

2571 return (error);
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2572 } 2638 return (SET_ERROR(ENOTSUP));
2574 if (newal == 0) { 2640 error = dsl _dataset _hol d(dp, ddsqgra->ddsqra_nane, FTAG &ds);
2575 dsl _dataset _rel e(ds, FTAQ; 2641 if (error = 0)
2576 return (0); 2642 return (error);
2577 1
2644 if (dsl_dataset_is_snapshot(ds)) {
2579 if (newal < ds->ds_phys->ds_referenced_bytes || 2645 dsl _dataset _rel e(ds, FTAQ);
2580 newal < ds->ds_reserved) { 2646 return (SET_ERROR(EINVAL));
2581 dsl _dataset_rel e(ds, FTAQ; 2647 }
2582 return (SET_ERROR(ENCSPC)) :
2583 } 2649 error = dsl_prop_predict(ds->ds_dir,
2650 zfs _prop_to_nanme(ZFS_PROP_ REFRESERVATI aN),
2585 dsl _dat aset _rel e(ds, FTAQ; 2651 ddsgr a- >ddsqra_source, ddsqra->ddsqra_val ue, &newal);
2586 return (0); 2652 if (error 1= 0)
2587 } 2653 dsl _dataset_rel e(ds, FTAG;
2654 return (error);
2589 static void 2655 }
2590 dsl| _dataset _set _refquota_sync(void *arg, dmu_tx_t *tx)
2591 { 2657 /*
2592 dsl _dataset _set_qr_arg_t *ddsqra = arg; 2658 * |f we are doing the prelimnary check in open context, the
2593 dsl “pool _t *dp = dmu_tx_pool (tx); 2659 * space estinmates may be inaccurate.
2594 dsl _dat aset _t *ds; 2660 */
2595 uint64_t newal ; 2661 if (ldmu_tx_is_syncing(tx)) {
2662 dsl _dataset _rel e(ds, FTAG;
2597 VERI FYO(ds| _dat aset _hol d(dp, ddsqra->ddsqra_nanme, FTAG &ds)); 2663 return (0);
2664 }
2599 dsl _prop_set _sync_i npl (ds,
2600 zfs_prop_t o_nanme(ZFS_PROP_REFQUOTA) , 2666 nmut ex_ent er (&ds->ds_| ock) ;
2601 ddsgr a- >ddsqra_source, sizeof (ddsqra >ddsqra_val ue), 1, 2667 if (IDS_UNIQUE_IS ACCURATE( ds))
2602 &ddsqr a- >ddsqr a_val ue, tx); 2668 “dsl _dataset _recal c_head_uni q(ds);
2669 uni que = ds->ds_phys->ds_uni que_byt es;
2604 VERI FYO( dsl _prop_get _i nt_ds(ds, 2670 mut ex_exi t (&ds->ds_| ock);
2605 zfs_prop_t o_nanme(ZFS_PROP_REFQUOTA), &newal));
2672 if (MAX(uni que, newal) > MAX(unique, ds->ds_reserved)) {
2607 if (ds->ds_quota != newal) { 2673 uint64_t delta = MAX(uni que, newal) -
2608 dmu_buf _wi Il _dirty(ds->ds_dbuf, tx); 2674 MAX( uni que, ds->ds_reserved);
2609 ds->ds_quota = newal ;
2610 } 2676 if (delta >
2611 dsl _dat aset _rel e(ds, FTAQ; 2677 dsl _di r_space_avail abl e(ds->ds_dir, NULL, 0, B TRUE) ||
2612 } 2678 (ds->ds_quota > 0 && newal > ds->ds_quota)) {
2679 dsl _dataset _rel e(ds, FTAQ;
2614 int 2680 return ( SET_ERROR(ENGSPC)) ;
2615 dsl| _dat aset _set _refquota(const char *dsname, zprop_source_t source, 2681 1
2616 uint64_t refquota) 2682 }
2617 {
2618 dsl _dataset _set_qr_arg_t ddsqra; 2684 dsl _dataset _rel e(ds, FTAQ;
2685 return (0);
2620 ddsqgra. ddsqra_nane = dsnane; 2686 }
2621 ddsqra. ddsqra_source = source;
2622 ddsqra. ddsqra_val ue = refquot a; 2688 void
2689 dsl| _dataset _set _refreservation_sync_i npl (dsl _dataset_t *ds,
2624 return (dsl_sync_task(dsname, dsl_dataset_set _refquota_check, 2690 zprop_source_t source, uint64_t value, dmu_tx_t *tx)
2625 dsl _dat aset _set_refquota_sync, &ddsqra, 0)); 2691 {
2626 } 2692 uint64_t newal ;
2693 ui nt 64_t uni que;
2628 static int 2694 int64_t delta;
2629 dsl _dataset_set_refreservati on_check(void *arg, dmu_tx_t *tx)
2630 { 2696 dsl _prop_set_sync_i npl (ds, zfs_prop_to_nanme(ZFS_PROP_REFRESERVATI ON),
2631 dsl _dataset _set_qr_arg_t *ddsqra = arg; 2697 source, sizeof (value), 1, &value, tx);
2632 dsl _pool _t *dp = dmu_tx_pool (tx);
2633 dsl _dat aset _t *ds; 2699 VERI FYO(ds| _prop_get _i nt _ds(ds,
2634 int error; 2700 zfs_prop_t o_nanme(ZFS_PROP_REFRESERVATI ON), &newal));
2635 ui nt 64_t nevwal , uni que;
2702 dnu_buf _wi Il _dirty(ds->ds_dbuf, tx);
2637 if (spa_version(dp->dp_spa) < SPA_VERSI ON_REFRESERVATI ON) 2703 nmut ex_ent er (&ds- >ds_di r->dd Iock)
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2704 nmut ex_ent er (&ds->ds_| ock) ;

2705 ASSERT(DS_UNI QUE_| S_ACCURATE( ds) )

2706 uni que = ds->ds_phys->ds_uni que_byt es;

2707 delta = MAX(O, (int64_t)(newal - unique)) -

2708 MAX(0, (int64_t)(ds->ds_reserved - unique));

2709 ds->ds_reserved = newal ;

2710 mut ex_exi t (&ds->ds_| ock) ;

2712 dsl _dir_di duse_space(ds->ds_dir, DD USED _REFRSRV, delta, 0, 0, tx);
2713 mut ex_exi t (&ds->ds_di r->dd_| ock) ;

2714 }

2716 static void

2717 dsl| _dat aset _set _refreservation_sync(void *arg, dmu_tx_t *tx)

2718 {

2719 dsl _dataset _set_qr_arg_t *ddsqra = arg;

2720 dsl _pool _t *dp = dnu_tx_pool (tx);

2721 dsl _dat aset _t *ds;

2723 VERI FYO(ds| _dat aset _hol d(dp, ddsqgra->ddsqra_nanme, FTAG &ds));
2724 dsl _dat aset _set_refreservati on_sync_i npl (ds,

2725 ddsqr a- >ddsqr a_sour ce, ddsqra->ddsqra_val ue, tx);

2726 dsl _dat aset _rel e(ds, FTAQ;

2727 }

2729 int

2730 dsl| _dat aset _set _refreservation(const char *dsnanme, zprop_source_t source,
2731 uint64_t refreservation)

2732 {

2733 dsl _dataset _set_qr_arg_t ddsqra;

2735 ddsqgra. ddsqra_nane = dsnane;

2736 ddsqra. ddsqra_source = source;

2737 ddsqra. ddsqra_val ue = refreservati on;

2739 return (dsl_sync_task(dsnanme, dsl_dataset_set_refreservation_check,
2740 dsl _dat aset _set _refreservation_sync, &ddsqra, 0));

2741 }

2743 | *

2744 * Return (in *usedp) the ampunt of space witten in new that is not

2745 * present in oldsnap. New may be a snapshot or the head. O d nust be
2746 * a snapshot before new, in new s filesystem (or its origin). |If not then
2747 * fail and return EI NVAL.

2748 *

2749 * The witten space is calculated by considering two conponents: First, we
2750 * ignore any freed space, and calculate the witten as new s used space
2751 * mnus old s used space. Next, we add in the ampunt of space that was freed
2752 * between the two snapshots, thus reducing new s used space relative to old’s.
2753 * Specifically, this is the space that was born before ol d->ds_creation_txg,
2754 * and freed before new (ie. on new s deadlist or a previous deadlist).
2755 *

2756 * space freed B ]

2757 * snapshots B O O O------- O------ O-----
2758 * ol dsnap new

2759 */

2760 int

2761 dsl _dataset_space_written(dsl_dataset_t *ol dsnap, dsl_dataset_t *new,

2762 uint64_t *usedp, uint64_t *conpp, uint64_t *unconpp)

2763 {

2764 int err = 0;

2765 ui nt 64_t snapobj ;

2766 dsl _pool _t *dp = new >ds_dir->dd_pool ;

2768 ASSERT( dsl _pool _config_hel d(dp));
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2770
2771
2772

2774
2775
2776

2778
2779
2780

2782
2783
2784
2785

2787
2788
2789
2790
2791
2792
2793

2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814

2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827

2829
2830
2831 }

2833 /
2834
2835

*usedp = 0;

*usedp += new >ds_phys->ds_ref erenced_byt es;
*usedp -= ol dsnap->ds_phys->ds_ref erenced_byt es;
*compp = O;

*conpp += new- >ds_phys->ds_conpr essed_byt es;
*conpp -= ol dsnap->ds_phys->ds_conpressed_byt es;

*unconmpp = O;

*unconpp += new >ds_phys->ds_unconpressed_byt es;
*unconpp -= ol dsnap->ds_phys- >ds_unconpr essed_byt es;
snapobj = new >ds_obj ect;

whi | e (snapobj != ol dsnap->ds_object) {
dsl _dat aset _t *snap;
uint64_t used, conp, unconp;

if (snapobj == new >ds_object) {
snap = new,
} else {
err = dsl _dataset _hol d_obj (dp, snapobj, FTAG &snap);
if (err 1= 0)
br eak;

if (snap->ds_phys->ds_prev_snap_txg ==
ol dsnap- >ds_phys->ds_creation_txg) {
/*

* The blocks in the deadlist can not be born after
* ds_prev_snap_txg, so get the whol e deadlist space,
* which is nore efficient (especially for old-formt
* deadlists). Unfortunately the deadlist code
* doesn’t have enough information to nake this
* optimzation itself.
*
/
dsl _deadl i st _space( &snap->ds_deadl i st,
&used, &conp, &unconp);
} else {
dsl _deadl i st _space_r ange( &nap->ds_deadl i st,
0, ol dsnap->ds_phys->ds_creation_t xg,
&used, &conp, &unconp);

*usedp += used;
*conmpp += conp;
*unconpp += unconp;

/*

* I f we get to the beginning of the chain of snapshots
* (ds_prev_snap_obj == 0) before ol dsnap, then ol dsnap
* was not a snapshot of/before new.

*

/
snapobj = snap->ds_phys->ds_prev_snap_obj ;

if (snap != new
dsl _dat aset _rel e(snap, FTAG;

if (snapobj == 0) {
err = SET_ERROR(EI NVAL) ;
break;

}
return (err);

*

* Return (in *usedp) the anpunt of space that will be reclainmed if firstsnap,
* lastsnap, and all snapshots in between are del eted.
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2836 *

2837 * blocks that would be freed [ ]
2838 * snapshots R O O------- O------ O------- O
2839 * firstsnap | ast snap

2840 *

2841 * This is the set of blocks that were born after the snap before firstsnap,
2842 * (birth > firstsnap->prev_snap_txg) and died before the snap after the
2843 * last snap (ie, is on |astsnap->ds_next->ds_deadlist or an earlier deadlist).
2844 * W calculate this by iterating over the relevant deadlists (fromthe snap
2845 * after |astsnap, backward to the snap after firstsnap), summing up the
2846 * space on the deadlist that was born after the snap before firstsnap.
2847 */

2848 int

2849 dsl _dat aset _space_woul df ree(dsl _dataset_t *firstsnap,

2850 dsl _dat aset _t *I astsnap,

2851 uint64_t *usedp, uint64_t *conpp, uint64_t *unconpp)

2852 {

2853 int err = 0;

2854 ui nt 64_t snapobj ;

2855 dsl _pool _t *dp = firstsnap->ds_dir->dd_pool ;

2857 ASSERT( ds| _dat aset _i s_snapshot (firstsnap));

2858 ASSERT( ds| _dat aset _i s_snapshot (| ast snap) ) ;

2860 I

2861 * Check that the snapshots are in the same dsl_dir, and firstsnap
2862 * is before Iastsnap.

2863 */

2864 if (firstsnap->ds_dir != lastsnap->ds_dir ||

2865 firstsnap->ds_phys->ds_creation_txg >

2866 | ast snap- >ds_phys- >ds_creati on_t xg)

2867 return (SET_ERROR(EI NVAL));

2869 *usedp = *conpp = *unconpp = 0;

2871 snapobj = | ast snap->ds_phys->ds_next _snap_obj ;

2872 whil e (snapobj != firstsnap->ds_object)

2873 dsl _dat aset _t *ds;

2874 uint64_t used, conp, unconp;

2876 err = dsl _dataset_hol d_obj (dp, snapobj, FTAG &ds);

2877 if (err 1= 0)

2878 break;

2880 dsl _deadl i st _space_range( &dls->ds_deadl i st,

2881 firstsnap->ds_phys->ds_prev_snap_txg, U NT64_MAX,

2882 &used, &conp, &unconp);

2883 *usedp += used;

2884 *conpp += conp;

2885 *unconpp += unconp;

2887 snapobj = ds->ds_phys->ds_prev_snap_obj ;

2888 ASSERT3U( snapobj, !'=, 0);

2889 dsl _dataset _rel e(ds, FTAQ;

2890 }

2891 return (err);

2892 }

2894 [ *

2895 * Return TRUE if 'earlier’ is an earlier snapshot in 'later’s tineline.
2896 * For exanple, they could both be snapshots of the sanme fil esystem and
2897 * ’earlier’ is before 'later’. O ’earlier’ could be the origin of

2898 * 'later’'s filesystem O ’earlier’ could be an ol der snapshot in the origin's
2899 * filesystem O ’'earlier’ could be the origin' s origin.

2900 *

2901 bool ean_t
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2902 dsl _dataset_is_before(dsl _dataset_t *later, dsl_dataset_t *earlier)

2903 {

2904 dsl _pool _t *dp = | ater->ds_dir->dd_pool ;

2905 int error;

2906 bool ean_t ret;

2908 ASSERT( dsl _pool _config_hel d(dp));

2910 if (earlier->ds_phys->ds_creation_txg >=
2911 | at er - >ds_phys->ds_creati on_t xg)

2912 return (B_FALSE);

2914 if (later->ds_dir == earlier->ds_dir)

2915 return (B_TRUE);

2916 if (!dsl_dir_is_clone(later->ds_dir))

2917 return (B_FALSE);

2919 if (later->ds_dir->dd_phys->dd_origin_obj == earlier->ds_object)
2920 return (B_TRUE);

2921 dsl _dataset _t *origin;

2922 error = dsl _dataset_hol d_obj (dp,

2923 | at er->ds_di r->dd_phys->dd_origi n_obj, FTAG &origin);
2924 if (error 1= 0)

2925 return (B_FALSE);

2926 ret = dsl_dataset_is_before(origin, earlier);
2927 dsl _dataset _rele(origin, FTAG;

2928 return (ret);

2929 }

40
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162 #ifdef _KERNEL

163 static int

164 process_error_log(spa_t *spa, uint64_t obj, void *addr, size_t *count)
165 {
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t he
so

up

166 zap_cursor_t zc;

167 zap_attribute_t za;

168 zbookmark_t zb;

170 if (obj == 0)

171 return (0);

173 for (zap_cursor_init(&zc, spa- >spa meta _obj set, obj);
174 zap_cursor_retrieve(&c, &a) == 0;
175 zap_cursor_advance(&zc)) {

177 if (*count == 0) {

178 zap cursor _fini(&zc);

179 return (SET_ERROR( ENO\/EM)
180 }

182 nane_t o_bookmark(za. za_nanme, &zb);
184 if (copyout (&b, (char *)addr +
185 (*count - 1) * sizeof (zbooknmark_t),
186 si zeof (zbookmark_t)) != 0) {
187 zap_cursor _fini (&c);

186 si zeof (zbookmark_t)) != 0)
188 return (SET_ERROR(EFAULT));
189 }

190 #endif /* | codereview */

192 *count -= 1;

193 }

195 zap_cursor_fini (&zc);

197 return (0);

198 }

200 static int
201 process_error_list(avl_tree_t *list, void *addr, size_t *count)
202

203 spa_error_entry_t *se;

205 for (se = avl _first(list); se !'= NULL; se = AVL_NEXT(list, se)) {
207 if (*count == 0)

208 return ( SET_ERROR(ENOVEM ) ;

210 if (copyout(&se->se_bookmark, (char *)addr +

211 (*count - 1) * sizeof (zbookmark_t),

212 si zeof (zbookmark_t)) != 0)

213 return (SET_ERROR(EFAULT));

215 *count -=1;

216 1

218 return (0);

219 }

220 #endi f

222 | *

223 * Copy all known errors to userland as an array of bookmarks. This is
224 * actually a union of the on-disk last log and current log, as well as any
225 * pending error requests.

226 *

227 * Because the act of reading the on-disk |og could cause errors to be

228 * generated, we have two separate | ocks: one for the error |og and one for
229 * in-core error lists. W only need the error list lock to |log and error,
230 * we grab the error log lock while we read the on-disk |ogs, and only pick
231 * the error list lock when we are finished.

232 */

233 int

234 spa_get_errlog(spa_t *spa, void *uaddr, si
235

ze_t *count)

236 int ret = 0;

238 #ifdef _KERNEL

239 nmut ex_ent er (&spa- >spa_errl og_| ock);

241 ret = process_error_| og(spa, spa->spa_errlog_scrub, uaddr, count);
243 if (!ret & !spa->spa_scrub_fini shed)

244 ret = process_error_|og(spa, spa->spa_errlog_|ast, uaddr,
245 count);

247 nmut ex_ent er (&spa- >spa_errlist_| ock);

248 if (lret)

249 ret = process_error_|ist(&spa->spa_errlist_scrub, uaddr,
250 count);

251 if (lret)

252 ret = process_error_|ist(&spa->spa_errlist_|last, uaddr,
253 count);

254 mut ex_exit (&spa->spa_errlist_| ock);

256 nmut ex_exi t (&spa->spa_errl og_| ock);

257 #endi f

259 return (ret);

260 }

262 [ *

263 * Called when a scrub conpletes. This si

264 * tree to add new errors.

266

267 void

268 spa_errlog_rotate(spa_t *spa)
269 {

nmply set a bit which tells which AVL

spa_errlog_sync() is responsible for actually
265 * syncing the changes to the underlying objects.
&/

270 mut ex_ent er (&spa- >spa_errlist_| ock);

271 spa- >spa_scrub_fini shed = B_TRUE;

272 mut ex_exi t (&spa->spa_errlist_| ock);

273 }
275 | *

276 * Discard any pending errors fromthe spa_t.

277 * pool, as the errors encountered during
278 */

279 void

280 spa_errlog_drai n(spa_t *spa)

Cal | ed when unl oading a faulted
the open cannot be synced to disk.
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281 {

282 spa_error_entry_t *se;

283 voi d *cooki e;

285 mut ex_ent er (&spa- >spa_errlist_| ock);

287 cooki e = NULL;

288 while ((se = avl_destroy_nodes(&spa->spa_errlist_|ast,
289 &cooki e)) !'= NULL)

290 kmem free(se, sizeof (spa_error_entry_t));

291 cooki e = NULL;

292 while ((se = avl _destroy_nodes(&spa->spa_errlist_scrub,
293 &cooki e)) !'= NULL)

294 kmem free(se, sizeof (spa_error_entry_t));

296 nmut ex_exi t (&spa->spa_errlist_| ock);

297 }

299 /*

300 * Process a list of errors into the current on-disk |og.

301 */

302 static void
303 sync_error_list(spa_t *spa, avl _tree_t *t, uint64_t *obj, dmu_tx_t *tx)
304 {

305 spa_error_entry_t *se;

306 char buf[64];

307 voi d *cooki e;

309 if (avl_numodes(t) != 0)

310 /* create log if necessary */

311 if (*obj == 0)

312 *obj = zap_create(spa->spa_neta_obj set,

313 DMJ_OT_ERROR_LOG DMJ_OT_NONE,

314 0, tx);

316 /* add errors to the current |og */

317 for (se = avl_first(t); se !'= NULL; se = AVL NEXT(t se)) {
318 char *nane = se->se_name ? se->se_nane :

320 bookmar k_t o_nane( &se- >se_bookmark, buf, sizeof (buf));
322 (voi d) zap_updat e(spa->spa_neta_obj set,

323 *obj, buf, 1, strlen(nane) + 1, nane, tx);

324 }

326 /* purge the error list */

327 cooki e = NULL;

328 while ((se = avl _destroy_nodes(t, &cookie)) != NULL)

329 kmem free(se, sizeof (spa_error_entry_t));

330 }

331 }

333 /*

334 * Sync the error log out to disk. This is alittle tricky because the act of
335 * writing the error log requires the spa_errlist_|lock. So, we need to |ock the
336 * error lists, take a copy of the lists, and then reinitialize them Then, we
337 * drop the error list lock and take the error 1og | ock, at which point we

338 * do the errlog processing. Then, if we encounter an |/O error during this
339 * process, we can successfully add the error to the list. Note that this wll
340 * result in the perpetual recycling of errors, but it is an unlikely situation
341 * and not a performance critical operation.

342 */

343 void

344 spa_errl og_sync(spa_t *spa, uint64_t txg)

345 {

346 dmu_t x_t *tx;

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

347 avl _tree_t scrub, last;

348 int scrub_fini shed

350 nmut ex_ent er (&spa- >spa_errlist_| ock);

352 /*

353 * Bail out early under normal circunstances.

354 */

355 if (avl_numodes(&spa->spa_errlist_scrub) == 0 &&

356 avl _numodes( &spa->spa_errlist_last) == 0 &&

357 | spa- >spa_scrub_fi ni shed)

358 mut ex_exi t (&pa->spa_errlist_| ock);

359 return;

360 }

362 spa_get _errlists(spa, & ast, &scrub);

363 scrub_fini shed = spa->spa_scrub_fini shed;

364 spa- >spa_scrub_fini shed = B_FALSE;

366 nmut ex_exi t (&spa->spa_errlist_| ock);

367 nmut ex_ent er (&spa- >spa_errl og_| ock);

369 tx = dmu_t x_create_assi gned(spa->spa_dsl _pool, txg);

371 /*

372 * Sync out the current list of errors.

373 */

374 sync_error_list(spa, & ast, &spa->spa_errlog_last, tx);
376 /*

377 * Rotate the log if necessary.

378 */

379 if (scrub_finished)

380 i (spa->spa_errlog_last != 0)

381 VERI FY(dnu_obj ect _free(spa- >spa met a_obj set,
382 spa- >spa_ errl og_last, tx) == 0);

383 spa->spa_errlog_last = spa >spa_ errl 0g_ scrub

384 spa- >spa_errlog_scrub =

386 sync_error_list(spa, &scrub, &spa->spa_errlog_last, tx);
387 }

389 /*

390 * Sync out any pending scrub errors.

391 ki

392 sync_error_list(spa, &scrub, &spa->spa_errlog_scrub, tx);
394 /*

395 * Update the MOS to reflect the new val ues.

396 */

397 (v0| d) zap_updat e(spa->spa_neta_obj set, DWMJ_POOL_DI RECTORY_OBJECT,
398 DMJ_POOL_ERRLOG LAST, sizeof (uint 64 _t), 1,

399 &spa->spa_errl og_ Iast tx);

400 (voi d) zap_updat e(spa->spa_net a_obj set, DMJ_POOL_DI RECTORY_OBJECT,
401 DMJ_POOL_ERRLOG SCRUB, sizeof (uint64_t), 1,

402 &spa->spa_errl og_scrub, tx);

404 dnu_t x_conmi t (tx);

406 mut ex_exi t (&spa- >spa_errl og_| ock);

407 }
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267 static int

268 zap_tabl e_|l oad(zap_t *zap, zap_table_phys_t *tbl, uint64_t idx, uint64_t *valp)

269 {

270 uint64_t blk, off;

271 int err;

272 dnu_buf _t *db;

273 int bs = FZAP_BLOCK_SHI FT(zap);

275 ASSERT( RW LOCK_HELD( & ap- >zap_rw ock));

277 bl k = idx >> (bs-3);

278 off = idx & ((1<<(bs 3))-1);

280 err = dmu_buf _hol d(zap->zap_obj set, zap->zap_obj ect,

281 (tbl->zt_Blk + bl k) << bs, FTAG &db, DMJ_READ NO PREFETCH):
282 if (err)

283 return (err);

284 *valp = ((uint64_t *)db >db_data)[of f];

285 drmu_buf _rel e(db, FTAQ;

287 if (tbl->zt_nextblk !'= 0) {

288 /*

289 * read the nextblk for the sake of i/o0 error checking,
290 * so that zap_table_load() will catch errors for
291 * zap_table_store.

292 */

293 bl k = (idx*2) >> (bs-3);

295 err = dmu_buf _hol d(zap- >zap_obj set, zap->zap_obj ect,
296 (tbl->zt _nextbl k + bl k) << bs, FTAG &db,

297 DMU_ READ NO_PREFETCH) ;

298 if (err == 0)

299 #endif /* | codereview */

300 dmu_buf _rel e(db, FTAG;

301 }

302 return (err);

303 }

305 /*

306 * Routines for growing the ptrthl.

307 */

309 static void

310 zap_ptrthbl _transfer(const uint64_t *src,
311 {

312 | nt
313 or ;o
314 uint6
315 dst [ 2*i
316 dst[2
317 }

318 }

uint64_t *dst, int n)

320 static int
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321 zap_grow ptrthbl (zap_t *zap, dmu_tx_t *tx)

322 {

323 /*

324 * The pointer table should never use nore hash bits than we
325 * have (otherwi se we'd be using useless zero bits to index it).
326 * If we are within 2 bits of running out, stop grow ng, since
327 * this is already an aberrant condition.

2)

328 */

329 if (zap->zap_f.zap_phys->zap_ptrtbl.zt_shift >= zap_hashbits(zap)
330 return ( SET_ERROR(ENGSPQ));

332 if (zap- />zap_f . zap_phys->zap_ptrtbl.zt_nunbl ks == 0) {

333 *

334 * We are outgrowi ng the "enbedded" ptrtbl (the one

335 * stored in the header block). Guve it its own entire
336 * bl ock, which will double the size of the ptrtbl.

337 */

338 ui nt 64_t newbl k;

339 drmu_buf _t *db_new;

340 int err;

342 ASSERT3U( zap- >zap_f . zap_phys->zap_ptrtbl.zt_shift, ==
343 ZAP_EMBEDDED PTRTBL_SHI FT(zap));

344 ASSERTO( zap- >zap_f . zap_phys- >zap_ ptrtbl zt _bl k) ;

346 newbl k = zap_al | ocat e_bl ocks(zap, 1);

347 err = dmu_buf _hol d(zap- >zap_obj set, zap->zap_obj ect,

348 newbl kK << FZAP_BLOCK_SHI FT(zap), FTAG &db_new,

349 DMJ_READ_NO_PREFETCH) ;

350 if (err)

351 return (err);

352 dmu_buf _wi Il _dirty(db_new, tx);

353 zap_ptrtbl _transfer (&ZAP_| EI\/BEDDED PTRTBL_ENT(zap, 0),

354 db_new >db_data, 1 << ZAP_EMBEDDED PTRTBL_SHI FT(zap))
355 dmu_buf _rel e(db_new, FTAG;

357 zap->zap_f.zap_phys->zap_ptrtbl.zt_bl k = newbl k;

358 zap->zap_f.zap_phys->zap_ptrtbl.zt_nunbl ks = 1;

359 zap- >zap_f . zap_phys->zap_ptrtbl .zt _shift++

361 ASSERT3U( 1ULL << zap- >zap_f.zap_phys->zap_ptrthbl.zt_shift, =
362 zap->zap_f.zap_phys->zap_ptrtbl.zt_nunbl ks <<

363 (FZAP_BLOCK_SHI FT( zap) - 3) ) ;

365 return (0);

366 } else {

367 return (zap_tabl e_grow(zap, &zap->zap_f.zap_phys->zap_ptrthl,
368 zap_ptrtbl _transfer, tx));

369 }

370 }

372 static void
373 zap_increment _numentries(zap_t *zap, int delta, dnmu_tx_t *tx)

374 {

375 drmu_buf _wi Il _dirty(zap->zap_dbuf, tx);

376 mut ex_ent er (& ap- >zap_f.zap_numentries_ntx);

377 ASSERT(delta > 0 || zap->zap_f.zap_phys->zap_numentries >= -delta);
378 zap- >zap_f . zap_phys->zap_numentries += delta;

379 nmut ex_exi t (& ap->zap_f.zap_numentries_ntx);

380 }

382 static uint64_t

383 zap_al | ocate_bl ocks(zap_t *zap, int nbl ocks)

384 {

385 uint64_t newbl k;

386 ASSERT( RW WRI TE_HELD( & ap- >zap_rw ock) ) ;
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387 newbl k = zap->zap_f.zap_phys->zap_freebl k;
388 zap->zap_f . zap_phys->zap_freebl k += nbl ocks;
389 return (newbl k) ;

390 }

392 static zap_leaf _t *
393 zap_create_| eaf (zap_t *zap, dmu_tx_t *tx)

394 {

395 voi d *w nner;

396 zap_leaf _t *I = knem al | oc(sizeof (zap_leaf_t), KM SLEEP);
398 ASSERT( RW WRI TE_HELD( & ap- >zap_rw ock) ) ;

400 rwinit(&->_rwock, 0, 0, 0);

401 rw_enter (& ->_rw ock, RWWRI TER);

402 I->_blkid = zap_al | ocat e_bl ocks(zap, 1);

403 I ->l _dbuf = NULL;

404 | ->l “phys = NULL;

406 VERI FY(0 == dmu_buf _hol d(zap- >zap_obj set, zap->zap_obj ect,
407 | -> _blkid << FZAP_BLOCK_SHI FT(zap), NULL, & ->|_dbuf,
408 DV READ_NO PREFETCH) ) ;

409 Wi nner drmu_ buf set user(l >| _dbuf, |, & ->l_phys, zap_| eaf _pageout);
410 ASSERT(Wl nner == )

411 drmu_buf _wi Il dlrty(l _dbuf, tx);

413 zap_leaf _init(l, zap->zap_nornflags != 0);

415 zap->zap_f . zap_phys->zap_num | eaf s++;

417 return (1);

418 }

420 int

421 fzap_count (zap_t *zap, uint64_t *count)

422 {

423 ASSERT(! zap- >zap_i smicro);

424 nmut ex_ent er (& ap- >zap_f.zap_numentries_ntx); /* unnecessary */
425 *count = zap->zap_f.zap_phys->zap_numentries;

426 mut ex_exi t (& ap- >zap_f.zap_numentries_ntx);

427 return (0);

428 }

430 /*

431 * Routines for obtaining zap_leaf_t’'s

432 */

434 void

435 zap_put _| eaf (zap_l eaf _t *I)

436 {

437 rw_exit (& ->l rV\Aock);

438 dmu_buf _rel e(T-> _dbuf, NULL);

439 }

441 _NOTE( ARGSUSED( 0) )
442 static void
443 zap_| eaf _pageout (dnmu_buf _t *db, void *vl)

444 {

445 zap_leaf _t *I = vl;

447 rw_destroy(& ->l _rw ock);

448 kmem free(l, sizeof (zap_leaf_t));
449 }

451 static zap_leaf _t *
452 zap_open_| eaf (uint64_t blkid, dmu_buf_t *db)
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453 {

454 zap_l eaf _t *|, *wi nner;

456 ASSERT(bl kid !'= 0);

458 I = kmem_ al | oc(si zeof (zap_| eaf _t), KM SLEEP);

459 rW|n|t(&J >l _rwlock, 0, O,

460 rw_enter (& -> _rw ock RW WRI TER)

461 |-> _blkid = blkid

462 | -> “bs = hi ghblt(db >db_si ze) - 1;

463 | -> _dbuf = db;

464 I ->l “phys = NULL;

466 wi nner = dnu_buf _set _user(db, |, & ->l_phys, zap_| eaf_pageout);
468 rw exit(& ->l_rw ock);

469 if (winner !'= NULL) {

470 /* soneone else set it first */

471 zap_| eaf _pageout (NULL, I);

472 | = w nner;

473 }

475 /*

476 * | hr_pad was previously used for the next leaf in the |eaf
477 * chain. There should be no chained | eafs (as we have renpved
478 * support for them.

479 */

480 ASSERTO( | - >I _phys->| _hdr.| h_padl);

482 /*

483 * There should be nore hash entries than there can be

484 * chunks to put in the hash table

485 *

486 ASSERT3U( ZAP_LEAF_HASH NUMENTRI ES(1), >, ZAP_LEAF_NUMCHUNKS(1) / 3);
488 /* The chunks shoul d begin at the end of the hash table */

489 ASSERT3P( &ZAP_LEAF_CHUNK(|, 0),

490 &l ->| _phys->| hash[ZAP LEAF HASH NUMENTRI ES(1)1);

492 /* The chunks should end at the end of the block */

493 ASSERT3U( (ui nt ptr_t)&AP_LEAF_CHUNK(I, ZAP_LEAF_NUMCHUNKS(1)) -
494 (uintptr_t)l->l_phys, == 1->I dbuf >db_si ze);

496 return (1);

497 }

499 static int
500 zap_get _| eaf _bybl k(zap_t *zap, uint64_t blkid, dmu_tx_t *tx, krwt It,
501 zap_l eaf _t **|p)

502 {

503 dnu_buf _t *db;

504 zap_l eaf _t *I;

505 int bs = FZAP BLOCK_SHI FT(zap);

506 int err;

508 ASSERT( RW_LOCK_HELD( & ap- >zap_rw ock) ) ;

510 err = dmu_buf _hol d(zap->zap_obj set, zap->zap_obj ect,
511 bl kid << bs, NULL, &b, DMJ_READ NO PREFETCH);
512 if (err)

513 return (err);

515 ASSERT3U( db- >db_obj ect, ==, zap->zap_object);

516 ASSERT3U( db- >db_of fset, ==, blkid << bs);

517 ASSERT3U( db- >db_si ze, ==, 1 << bs);

518 ASSERT(bl kid !="0);
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520 I = dmu_buf _get _user (db);

522 if (I == NULL)

523 | = zap_open_| eaf (bl ki d, db);

525 rw enter(& ->_rwock, It);

526 /*

527 * Must | ock before dirtying, otherw se |->l_phys could change,
528 * causi ng ASSERT below to fail

529 */

530 if (It == RWWRI TER)

531 dnu buf will _dirty(db, tx);

532 ASSERT3U( | ->I bl'ki d, ==, blkid);

533 ASSERT3P(| - > “dbuf, ==, db);

534 ASSERT3P(| - >I _phys, ==, |->|_dbuf->db_data);

535 ASSERTSU(I->I “phys->| _hdr. | h_bl ock_type, ==, ZBT_LEAF);

536 ASSERT3U(| - >l _phys->| —hdr.| h_magi c, ==, ZAP_LEAF_MAG C)

538 *Ip =1;

539 return (0)

540 }

542 static int

543 {zap_i dx_to_blk(zap_t *zap, uint64_t idx, uint64_t *valp)

544

545 ASSERT( RW LOCK_HELD( & ap- >zap_rw ock) ) ;

547 if (zap- >zap_f . zap_phys- >zap_ptrtbl.zt_nunbl ks == 0) {

548 ASSERT3U( i dx,

549 (1ULL << zap >zap_f.zap_phys->zap_ptrtbl.zt_shift));
550 *val p = ZAP_EMBEDDED PTRTBL_ENT(zap, i dx);

551 return (0);

552 } else {

553 return (zap_tabl e_| oad(zap, &zap->zap_f.zap_phys->zap_ptrtbl,
554 idx, valp));

558 }

556 }

558 static int

559 {zap_set idx_to_blk(zap_t *zap, uint64_t idx, uint64_t blk, dmu_tx_t *tx)
560

561 ASSERT(tx != NULL);

562 ASSERT( RW WRI TE_HELD( & ap- >zap_rw ock) ) ;

564 if (zap->zap_f.zap_phys->zap_ptrtbl.zt_blk == 0) {

565 ZAP_EMBEDDED PTRTBL_ENT(zap, idx) = blk;

566 return (0);

567 } else {

568 return (zap_tabl e_store(zap, &zap->zap_f.zap_phys->zap_ptrtbl,
569 idx, blk, tx));

570 }

571 }

573 static int

574 zap_deref_l eaf (zap_t *zap, uint64_t h, dmu_tx_t *tx, krwt It, zap_leaf_t **Ip)
575 {

576 uint64_t idx, blk;

577 int err;

579 ASSERT( zap- >zap_dbuf == NULL ||

580 zap->zap_f.zap_phys == zap->zap_dbuf->db_data);

581 ASSERT3U(zap >zap_f.zap_phys->zap_magi c, ==, ZAP_MAG O);

582 idx = ZAP_HASH | DX(h, zap->zap_f. zap phys >zap_ptrtbl.zt_shift);
583 err = zap_idx_to_bl k(zap, idx, &blk);

584 if (err 1= 0)
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585 return (err);

586 err = zap_get _| eaf bybl k(zap, blk, tx, It, Ip);

588 ASSERT(err || ZAP_HASH_ I DX(h, (*Ip)->l_phys->l _hdr.Ih_prefix_len) ==
589 (*I'p)-> _phys=>l _hdr.| h_prefix);

590 return (err);

591

593 static int

594 zap_expand_| eaf (zap_nane_t *zn, zap_leaf_t *I, dmu_tx_t *tx, zap_leaf_t **Ip)
595 {

596 zap_t *zap = zn->zn_zap;

597 uint64_t hash = zn->zn_hash;

598 zap_leaf t *nl;

599 int prefix_diff, i, err;

600 uint64_t sibling;

601 int old_prefix_len = 1->_phys->l_hdr.lh_prefix_|en;

603 ASSERT3U(ol d_prefix_len, <=, zap->zap_f.zap_phys->zap_ptrtbl.zt_shift);
604 ASSERT( RW_LOCK_HELD( & ap- >zap_rw ock));

606 ASSERT3U( ZAP_HASH | DX( hash, ol d_prefix_len), ==

607 | ->l _phys->| _hdr.|h_prefix);

609 if (zap_tryupgradedir(zap, tx) == 0 ||

610 ol d_prefix_|len == zap->zap_f.zap_phys->zap_ptrtbl.zt_shift) {
611 /* We failed to upgrade, or need to grow the pointer table */
612 obj set _t *os = zap->zap_obj set;

613 uint64_t object = zap->zap_object;

615 zap_put _l eaf (1);

616 zap_| unI ockdir(zap);

617 err = zap_| ockdi r(os obj ect, tx, RWWRITER

618 FALSE, FALSE, &zn->zn zap)

619 zap = zn->zn_zap;

620 if (err)

621 return (err);

622 ASSERT( ! zap->zap_i smi cro);

624 while (old_prefix_len ==

625 zap->zap_f.zap_phys->zap_ptrtbl.zt_shift) {

626 err = zap_grow ptrtbl (zap, tx);

627 if (err)

628 return (err);

629 }

631 err = zap_deref_| eaf (zap, hash, tx, RWWRI TER, &l );

632 if (err)

633 return (err);

635 if (1->_phys->l _hdr.lh_prefix_len != old_prefix_len) {

636 7* it split while our Tocks were down */

637 *Ip =1;

638 return (0)

639 }

640 }

641 ASSERT( RW WRI TE_HELD( & ap- >zap_rw ock) ) ;

642 ASSERT3U( ol d_prefix_len, <, zap->zap_f.zap_phys->zap_ptrtbl.zt_shift);
643 ASSERT3U( ZAP_HASH | DX( hash old_prefix_len), ==

644 | ->l _phys->| _hdr.lh pref iX);

646 prefix_diff = zap->zap_f.zap_phys->zap_ptrthbl.zt_shift -

647 (ol d_prefix_len + 1);

648 sibling = (ZAP_HASH_ | DX(hash, ol d_prefix_len + 1) | 1) << prefix_diff;
650 /* check for i/o errors before doing zap_l eaf _split */
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651
652
653
654
655
656
657

659
660

662
663
664
665
666

668
669
670
671
672
673
674
675

677
678 }

(i =0; i < (1UlL<<prefix_diff); i++) {
uint64_t blk;
err = zap_idx_to_bl k(zap, sibling+i, &blk);

if (err)
return (err);
ASSERTBU( blk, == |-l _blkid);
}
nl = zap_create_| eaf (zap, tx);

zap_l eaf _split(l, nl, zap->zap_nornflags != 0);

/* set sibling pointers */

for (i =0; i < (1ULL << prefix_diff); i++)
err = zap_set_idx_to_bl k(zap, sibling+i, nl->I_blkid, tx);
ASSERTO(err); /* we checked for i/o errors above */

}
if (hash & (1ULL << (64 - |->I _phys->I _hdr.Ih_prefix_len))) {
/* we want the sibling */
zap_| put _leaf(l);
*| nl;
} else{
p p Ieaf(nl);
p =
}
return (0);

680 static void

681 zap_put

682 {
683
684
685
686

688

690
691

693
694
695
696
697
698
699

701
702
703
704
705
706
707

709
710
711
712
713 }

_leaf _maybe_grow ptrtbl (zap_name_t *zn, zap_leaf_t *I, dnu_tx_t *tx)

zap_t *zap = zn->zn_zap;

int shift = zap >zap_f.zap_phys->zap_ptrthbl.zt_shift;

int leaffull = (1-> _phys->l _hdr.lh_prefix_len == shift &&
| ->l _phys- >I _hdr 1 h_nfree < ZAP_LEAF_LOW WATER) ;

zap_put _leaf (l);

if (leaffull zap- >zap_f . zap_phys->zap_ptrtbl.zt_nextbl k) {

[
int err;
/

t hi efW|II soon make us grow it.
/
if (zap_ tryupgradedl r(zap, tx) == 0)
obj set _t *os = zap->zap_obj set;
uint64_t zapobj = zap->zap_obj ect;

*

* W are in the niddle of growing the pointer table, or
* s |

*

zap_unl ockdi r (zap);
err = zap_|l ockdir(os, zapobj, tx,
RWWRI TER, FALSE, FALSE, &zn->zn_zap);
zap = zn->zn_zap;
if (err)
return;

}

/* coul d have finished growi ng while our |ocks were down */
if (zap->zap_f.zap_phys->zap_ptrtbl.zt_shift == shift)
(void) zap_grow ptrthbl (zap, tx);

715 static int
716 fzap_checknane(zap_nane_t *zn)
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717 {

718 if (zn->zn_key_orig_numnts * zn->zn_key_intlen > ZAP_NMAXNAMVELEN)
719 return ( SET_ERROR( ENAMETOOLONG) ) ;

720 return (0);

721 }

723 static int

724 {zap_checksi ze(uint64_t integer_size, uint64_t num.integers)

725

726 /* Only integer sizes supported by C */

727 switch (integer_size) {

728 case 1:

729 case 2:

730 case 4:

731 case 8:

732 br eak;

733 defaul t:

734 return (SET_ERROR(EI NVAL));

735 1

737 if (integer_size * num.integers > ZAP_MAXVALUELEN)

738 return (E2BI G ;

740 return (0);

741 }

743 static int

744 fzap_check(zap_nanme_t *zn, uint64_t integer_size, uint64_t num.integers)
745 {

746 int err;

748 if ((err = fzap_checknanme(zn)) != 0)

749 return (err);

750 return (fzap_checksi ze(l nteger_si ze, num.integers));

751 }

753 [ *

754 * Routines for manipulating attributes.

755 */

756 int

757 fzap_l ookup(zap_nanme_t *zn,

758 uint64_t integer_size, uint64_t num.integers, void *buf,

759 char *real name, int rn_len, boolean_t *ncp)

760 {

761 zap_leaf _t *I;

762 int err;

763 zap_entry_handl e_t zeh;

765 if ((err = fzap_checknanme(zn)) != 0)

766 return (err);

768 err = zap_deref _| eaf (zn->zn_zap, zn->zn_hash, NULL, RW READER, &l );
769 if (err 1=0)

770 return (err);

771 err = zap_| eaf _| ookup(l, zn, &zeh);

772 if (err ==

773 if ((err = fzap_checksize(integer_size, numintegers)) != 0) {
774 zap_put _leaf(l);

775 return (err);

776 }

778 err = zap_entry_read(&zeh, integer_size, num.integers, buf);
779 (void) zap_entry_read_nanme(zn->zn_zap, &eh, rn_len, real nane);
780 if (ncp) {

781 *ncp = zap_entry_nornalization_conflict(&zeh,
782 zn, NULL, zn->zn_zap);
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783 }

784 1

786 zap_put _leaf (l);

787 return (err);

788 }

790 int

791 fzap_add_cd(zap_nane_t *zn,

792 uint64_t integer_size, uint64_t num.integers,

793 const void *val, uint32_t cd, dnu_tx_t *tx)

794 {

795 zap_leaf _t *I;

796 int err;

797 zap_entry_handl e_t zeh;

798 zap_t *zap = zn->zn_zap;

800 ASSERT( RW LOCK_HELD( & ap- >zap_rw ock) ) ;

801 ASSERT(! zap- >zap_i smicro);

802 ASSERT( f zap_check(zn, integer_size, num.integers) == 0);
804 err = zap_deref_| eaf (zap, zn->zn_hash, tx, RWWRI TER, & );
805 if (err 1= 0)

806 return (err);

807 retry:

808 err = zap_| eaf _| ookup(l, zn, &zeh);

809 if (err ==

810 err = SET_ERROR(EEXI ST);

811 goto out;

812

813 if (err !'= ENCENT)

814 goto out;

816 err = zap_entry_create(l, zn, cd,

817 integer_size, numintegers, val, &zeh);

819 if (err == 0) {

820 zap_i ncrement_numentries(zap, 1, tx);

821 } else if (err == EAGAIN)

822 err = zap_expand_l eaf(zn, |, tx, &);

823 zap = zn->zn_zap; /* zap_expand_| eaf () may change zap */
824 if (err == 0)

825 goto retry;

826 1

828 out:

829 if (zap !'= NULL)

830 zap_put _| eaf _maybe_grow ptrtbl (zn, I, tx);
831 return (err);

832 }

834 int

835 fzap_add(zap_nane_t *zn,

836 uint64_t integer_size, uint64_t num.integers,

837 const void *val, dmu_tx_t *tx)

838 {

839 int err = fzap_check(zn, integer_size, num.integers);
840 if (err 1=0)

841 return (err);

843 return (fzap_add_cd(zn, integer_size, num.integers,
844 val, ZAP_NEED CD, tx));

845 }

847 int

848 fzap_updat e(zap_nanme_t *zn,
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849 int integer_size, uint64_t num.integers, const void *val, dnmu_tx_t *tx)
850 {

851 zap_leaf _t *I;

852 int err, create;

853 zap_entry_handl e_t zeh;

854 zap_t *zap = zn->zn_zap;

856 ASSERT( RW LOCK_HELD( & ap- >zap_rw ock) ) ;

857 err = fzap_check(zn, integer_size, num.integers);

858 if (err 1=0

859 return (err);

861 err = zap_deref_| eaf (zap, zn->zn_hash, tx, RWWRI TER, &l);
862 if (err 1=0)

863 return (err);

864 retry:

865 err = zap_| eaf _| ookup(l, zn, &zeh);

866 create = (err == ENCENT);

867 ASSERT(err == 0 || err == ENCENT);

869 if (create) {

870 err = zap_entry_create(l, zn, ZAP_NEED CD,
871 integer_size, numintegers, val, &zeh);
872 if (err ==

873 zap_i ncrenent_numentries(zap, 1, tx);
874 } else {

875 err = zap_entry_update(&zeh, integer_size, num.integers, val);
876 }

878 if (err == EAGAIN)

879 err = zap_expand_l eaf(zn, |, tx, &);

880 zap = zn->zn_zap; /* zap_expand_| eaf () may change zap */
881 if (err == 0

882 goto retry;

883 }

885 if (zap != NULL)

886 zap_put _| eaf _maybe_grow ptrtbl (zn, I, tx);

887 return (err);

888 }

890 int

891 fzap_l ength(zap_name_t *zn,

892 uint64_t *integer_size, uint64_t *num.integers)

893 {

894 zap_leaf _t *I;

895 int err;

896 zap_entry_handl e_t zeh;

898 err = zap_deref_| eaf (zn->zn_zap, zn->zn_hash, NULL, RW READER, &l);
899 if (err 1=0)

900 return (err);

901 err = zap_| eaf _l ookup(l, zn, &zeh);

902 if (err 1=0)

903 goto out;

905 if (integer_size)

906 *integer_size = zeh.zeh_integer_size;

907 if (num.integers)

908 *num_i ntegers = zeh.zeh_num. nt egers;

909 out:

910 zap_put _leaf (I);

911 return (err);

912 }

914 int

10
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915 fzap_renove(zap_nane_t *zn, dmu_tx_t *tx)

916 {

917 zap_leaf _t *I;

918 int err;

919 zap_entry_handl e_t zeh;

921 err = zap_deref_| eaf (zn->zn_zap, zn->zn_hash, tx, RWWRI TER, &l );
922 if (err 1=0)

923 return (err);

924 err = zap_| eaf Iookup(l zn, &zeh);

925 if (err == 0) |

926 zap_entry_renove(&zeh);

927 zap_i ncrenment _numentries(zn->zn_zap, -1, tx);

928 }

929 zap_put _leaf (I);

930 return (err);

931 }

933 void

934 fzap_prefetch(zap_nanme_t *zn)

935 {

936 uint64_t idx, blk;

937 zap_t *zap = zn->zn_zap;

938 int bs;

940 i dx = ZAP_HASH | DX(zn->zn_hash,

941 zap->zap_f.zap_phys->zap_ptrtbl.zt_shift);

942 if (zapldx to _bl k(zap, idx, &lk) !'=0)

943

944 bs = FZAP BL@K SHI FT( zap) ;

945 drmu_pr ef et ch(zap- >zap_obj set, zap->zap_object, blk << bs, 1 << bs);
946 }

948 [ *

949 * Hel per functions for consuners.

950 */

952 uint64_t

953 zap_create_link(objset_t *os, dnu_object_type_t ot, uint64_t parent_obj,
954 const char *nanme, dnu_tx_t *tx)

955 {

956 ui nt64_t new obj;

958 VERI FY((new_obj = zap_create(os, ot, DMJ OT_NONE, 0, tx)) > 0);
959 VERI FY(zap_add(os, parent_obj, name, sizeof (uint64_t), 1, &new_obj,
960 tx) == 0);

962 return (new_obj);

963 }

965 int

966 zap_val ue_search(objset _t *os, uint64_t zapobj, uint64_t val ue,
967 char *nane)

968 {

969 zap_cursor_t zc;

970 zap_attribute_t *za;

971 int err;

973 if (mask == 0)

974 mask = -1ULL;

976 za = knmem al | oc(si zeof (zap_attribute_t), KM SLEEP);
977 for (zap_cursor_init(&c, os, zapobj);

978 (err = zap_cursor_retrieve(&c, za)) ==

979 zap_cursor _advance(&zc)) {

980 if ((za->za_first_integer & mask) == (value & nmask)) {

ui nt 64_t mask,

11
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1)

1)

1)

1)

981 (void) strcpy(name, za->za_nane);
982 break;

983 }

984 }

985 zap_cursor _fini (&zc);

986 kmem free(za, sizeof (zap_attribute_t));

987 return (err);

988 }

990 int

991 zap_join(objset_t *os, uint64_t fronobj, uint64_t intoobj, dmu_tx_t *tx)
992 {

993 zap_cursor_t zc;

994 zap_attribute_t za;

995 int err;

997 err = 0;

998 #endif /* ! codereview */

999 for (zap_cursor_init(&zc, os, from)bj)

1000 zap_cursor_retrieve(&c, &za) == O,

1001 (voi d) zap_cursor_advance(&zc))

1002 if (za.za_int teger _length '= 8 || za.za_num.integers !
1003 err = SET_ERROR(EI NVAL) ;

1004 br eak;

1005

298 if (za.za_integer_length != 8 || za.za_num.integers !
299 return ( SET_ERROR(EI NVAL));

1006 err = zap_add(os, intoobj, za.za_nane,
1007 8, 1, &za.za_first_integer, tx);

1008 if (err)

1009 break;

303 return (err);

1010 }

1011 zap_cursor _fini (&zc);

1012 return (err);

306 return (0);

1013 }

1015 int

1016 zap_join key(obJ set_t *os, uint64_t fronobj, uint64_t intoobj,
1017 uint64_t value, dmu tx _t *tx)

1018 {

1019 zap_cursor_t zc;

1020 zap_attribute_t za;

1021 int err;

1023 err = 0;

1024 #endif /* ! codereview */

1025 for (zap_cursor_init(&zc, os, fI‘OITDbJ)

1026 zap_cursor_retrieve(&c, &za) == O|

1027 (voi d) zap_cursor_advance(&zc))

1028 if (za.za_integer_length =8 || za.za_num.integers !
1029 err = SET_ERROR(El NVAL) ;

1030 br eak;

1031 }

317 1f (za.za_integer_length != 8 || za.za_num.integers !
318 return (SET_ERROR(ElI NVAL));

1032 err = zap_add(os, intoobj, za.za_nane,
1033 8, 1, &value, tx);

1034 if (err)

1035 break;

322 return (err);

1036 }

1037 zap_cursor _fini(&zc);

1038 return (err);

325 return (0);

12
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1039 }

1041 int

1042 zap_j oi n_i ncrenment (obj set _t *os, uint64_t fronobj,
1043 dmu_tx_t *tx)

1044 {

1045 zap_cursor_t zc;

1046 zap_attribute_t za;

1047 int err;

1049 err = 0;

1050 #endif /* ! codereview */

1051 for (zap_cursor_init(&c, os, fronobj);

1052 zap_cursor_retrieve(&c, &za) == 0;
1053 (void) zap_cursor_advance(&zc)) {

1054 uint64_t delta = 0;

1056 if (za.za_integer_length !=8 || za
1057 err = SET_ERROR(El NVAL) ;
1058 br eak;

1059 }

336 1f (za.za_integer_length !=8 || za
337 return (SET_ERROR(EI NVAL));
1061 err = zap_| ookup(os, intoobj, za.za
1062 if (err 1= 0 & err != ENCENT)

1063 break;

341 return (err);

1064 delta += za.za_first_integer;

1065 err = zap_update(os, intoobj, za.za
1066 if (err)

1067 break;

345 return (err);

1068 }

1069 zap_cursor _fini(&zc);

1070 return (err);

348 return (0);

1071 }

__unchanged_portion_onitted_
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uint64_t intoobj,

.za_num.integers != 1) {

.za_num.integers != 1)

_name, 8, 1, &delta);

_name, 8, 1, &delta, tx);




