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1862 incremental zfs receive fails for sparse file > 8PB
dmu_t x_count _free is doing a horrible over-estimtion of used nenory. It
assunmes that the file is fully non-sparse and cal cul ates a worst-case estimate
of how much menory is needed to hold all netadata for the file. If a large
hol e needs to be freed, the estimation goes into the TB-range, which obviously
fails later on.
This patch tries to calculate a nore realistic estimate by counting the |1
bl ocks (the loop for this is already present) and assunes a worst-case
distribution of those blocks over the full |ength given.
Revi ewed by: Matt Ahrens <matthew ahrens@lel phi x. con>
Revi ewed by: Sinon Klinkert <klinkert@ebgods. de>

LR

__unchanged_portion_onitted_

423 static void
424 dmu_t x_count _free(dmu_tx_hold_t *txh, uint64_t off, uint64_t Ien)

425 {

426 uint64_t blkid, nblks, | ast bl k;

427 uint64_t space = 0, unref = 0, skipped = O;

428 dnode_t *dn = txh- >txh dnode;

429 dsl _dataset _t *ds dn->dn ObJ set->0s_dsl| _dat aset ;

430 spa_t *spa = txh- >txh _t x- >t x_pool - >dp_spa;

431 int epbs;

432 uint64_t |0span = 0, nl1lblks = O;

433 #endif /* | codereview */

435 if (dn->dn_nlevels == 0)

436 return;

438 /*

439 * The struct_rw ock protects us agai nst dn_nl evels
440 * changing, in case (against all odds) we nmanage to dirty &
441 * sync out the changes after we check for being dirty.
442 */AI so, dbuf_hold_inpl() wants us to have the struct_rw ock.
443 *

444 rw_enter(&dn >dn_struct _rw ock, RW READER);

445 epbs = dn->dn_i ndbl kshi ft - SPA BLKPTRSHI FT

446 if (dn->dn_maxbl kid == 0) {

447 if (off == 0 & |l en >= dn->dn_dat abl ksz) {

448 bl kid = 0;

449 nbl ks = 1;

450 } else {

451 rw_exit(&dn->dn_struct _rw ock);

452 return;

453 }

454 } else {

455 bl kid = off >> dn->dn_dat abl kshift;

456 nbl ks = (Il en + dn->dn_databl ksz - 1) >> dn->dn_dat abl kshi ft;
458 if (blkid >= dn->dn_nmaxbl ki d) {

459 rw_exit(&dn->dn_struct _rw ock);

460 return;

461 }

462 if (blkid + nbl ks > dn->dn_naxbl ki d)

463 nbl ks = dn->dn_maxbl kid - bl ki d;

465 }

466 | Ospan = nbl ks; /* save for later use to calc level > 1 overhead */
467 #endif /* | codereview */

468 if (dn->dn_nlevels == 1) {

469 int i;

470 for (i =0; i < nblks; i++) {

471 bl kptr_t *bp = dn->dn_phys->dn_bl kptr;
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472 ASSERTBU( blkid + i, <, dn->dn_nbl kptr);

473 bp += blkid + i;

474 if (dsl_dataset_bl ock freeabl e(ds, bp, bp->blk_birth)) {
475 “dprintf_bp(bp, "can free ol d%", "");

476 space += bp_get_dsi ze(spa, bp);

477 }

478 unref += BP_GET_ASI ZE( bp) ;

479 }

480 nl 1bl ks = 1;

481 #endif /* | codereview */

482 nbl ks = 0;

483 }

432 /*

433 * Add in nenory requirenents of higher-level indirects.

434 */Thi s assumes a worst-possible scenario for dn_nlevels.

435 *

436 {

437 ui nt 64_t bI kent = 1 + ((nbl ks >> epbs) >> epbs);

438 int level = (dn->dn_nlevels > 1) ? 1

440 while (level ++ < DN_MAX_LEVELS) {

441 t xh->t xh_nenory_t ohol d += bl kent << dn->dn_i ndbl kshi ft;
442 bl kent = 1 + (bl kcnt >> epbs);

443 }

444 ASSERT( bl kent <= dn->dn_nbl kptr);

445

485 lastblk = blkid + nbl ks - 1;

486 while (nblks) {

487 drmu_buf _i npl _t *dbuf;

488 uint64_t ibyte, new_blKkid;

489 int epb = 1 << epbs;

490 int err, i, blkoff, tochk;

491 bl kptr_t *bp;

493 ibyte = blkid << dn->dn_dat abl kshift;

494 err = dnode_next _of fset (dn,

495 DNODE_FI'ND_HAVELOCK, & byte, 2, 1, 0);

496 new bl kid = ibyte >> dn- >dn_dat abl kshi ft;

497 if (err == ESRCH)

498 ski pped +— (lastblk >> epbs) - (blkid >> epbs) + 1;
499 br eak;

500 }

501 if (err) {

502 txh->txh_tx->tx_err = err;

503 break;

504 }

505 if (new.blkid > lastblk) {

506 ski pped += (lastblk >> epbs) - (blkid >> epbs) + 1;
507 br eak;

508 }

510 if (new_blkid > blkid) {

511 ASSERT( (new_bl ki d >> epbs) > (bl kid >> epbs));

512 ski pped += (new_bl kid >> epbs) - (blkid >> epbs) - 1;
513 nbl ks -= new bl kid - blkid;

514 bl kid = new bl ki d;

515 }

516 bl kof f = P2PHASE(bl ki d, epb);

517 tochk = M N(epb - bl koff, nblks);

519 err = dbuf _hold_inpl (dn, 1, blkid >> epbs, FALSE, FTAG &dbuf);
520 if (err)

521 txh->txh_tx->tx_err = err;

522 br eak;
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#endi f /* !

rw_

/*
*
*
*

{

}
#endi f /* |

/*

if

}
t xh->t xh_nenory_t ohol d += dbuf->db. db_si ze;
/

menory_tohold is an over-estimation (especially the >L1
indirect blocks), so it could fail. Callers should have
already verified that they will not be holding too nuch
nenory.

/

* Ok % ok % k¥

err = dbuf read(dbuf NULL, DB_RF_HAVESTRUCT | DB_RF_CANFAIL);

if (err 1=0) {
txh->txh_tx->tx_err = err;
dbuf _rel e(dbuf, FTAG);

br eak;
}
bp = dbuf->db. db_dat a;
bp += bl kof f;

for (i =0; i < tochk; i++) {
if (dsl_dataset bl ock_freeable(ds, &bp[i],
bp[i].blk_birth)) {
dprintf_bp(&bp[i], "can free ol d%", "");
space += bp_get_dsize(spa, &bp[i]);

}
unref += BP_GET_ASI ZE( bp) ;
}
dbuf _rel e(dbuf, FTAQ;
++nl 1bl ks;
coderevi ew */
bl ki d += tochk;
nbl ks -= tochk;
exit(&dn->dn_struct_rw ock);

Add in nmenory requirements of higher-level indirects.
Thi s assumes a worst-possible scenario for dn_nlevels and a

wor st - possi bl e distribution of |1-blocks over the region to free.
*/

kent = 1 + ((lOspan >> epbs) >> epbs);

Here we don’t use DN _MAX LEVEL, but calculate it with the
gi ven databl kshift and indbl kshift. This makes the
difference between 19 and 8 on large files.

=}
=4

(dn->dn_| |ndb| kshift - SPA_BLKPTRSHI FT);

while (level ++ < maxl evel)

{
t xh->t xh_nenory_t ohol d += M N(bl kent, (nl 1bl ks >> epbs))

<< dn->dn_i ndbl kshi ft;
bl kent = 1 + (bl kent >> epbs);

coderevi ew */
account for new | evel 1 indirect blocks that m ght show up */
(ski pped > 0) {

t xh->t xh_fudge += ski pped << dn->dn_i ndbl kshi ft;

We don’t check menory_t ohol d agai nst DMJ_MAX_ACCESS because

maxl evel = 2 + (DN_MAX_OFFSET_SHI FT - dn->dn_dat abl kshift) /
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ski pped = M N(ski pped, DMJ_MAX_ DELETEBLKCNT >> epbs);
t xh- >t xh_menory_t ohol d += ski pped << dn->dn_i ndbl kshi ft;

txh- >t xh_space_t of ree += space;
txh- >t xh_space_t ounref += unref;

dmu_t x_hol d_t *txh;
dnode_t *dn;

uint64_t start, end, i;
int err, shift;

zio_t *zio;

ASSERT(tx->tx_txg == 0);

txh = dnu_t x_hol d_obj ect _i npl (tx, tx->tx_objset,
obj ect, THT_FREE, off, len);
if (txh == NULL)
return;

dn = txh->t xh_dnode;

/* first block */
if (off 1=0)
dmu_t x_count _write(txh, off, 1);
/* last block */
if (len != DMJ_OBJECT_END)
dnu_t x_count _write(txh, off+len, 1);

dmu_t x_count _dnode(t xh) ;

if (off >= (dn->dn_maxbl ki d+1) * dn->dn_dat abl ksz)
return;
if (len == DMJ OBJECT_END)
I en = (dn->dn_naxbl ki d+1) * dn->dn_dat abl ksz - of f;

/*
* For i/o error checking, read the first and |l ast |evel-
* blocks, and all the |level-1 blocks. The above count_wite's
* have al ready taken care of the |evel-0 blocks.
*/
if (dn->dn nlevels > 1) {
shift = dn->dn_dat abl kshi ft + dn->dn_i ndbl kshi ft -
SPA_BLKPTRSHI FT;
start = off >> shift;
end = dn- >dn_dat abl kshift ? ((off+len) >> shift) : O;

zio = zio_root (tx->tx_pool ->dp_spa,
NULL, NULL, ZI O FLAG CANFAIL);
for (i = start; i <= end; i++)
ui nt64_t ibyte =i << shift;
err = dnode_next_of fset(dn, 0, & byte, 2, 1, 0);
i = ibyte >> shift;
if (err == ESRCH)
br eak;
if (err) {
tx->tx_err = err;
return;

}

err = dmu_tx_check_ioerr(zio, dn, 1, i);
if (err) {

tx->tx_err = err;

return;
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655 }

656 }

657 err = zio_wait(zio);

658 if (err) {

659 tx->tx_err = err;

660 return;

661 }

662 }

664 drmu_t x_count _free(txh, off, len);

665 }

667 void

668 dmu_t x_hol d_zap(dnu_tx_t *tx, uint64_t object, int add, const char *nane)
669 {

670 dmu_t x_hol d_t *txh;

671 dnode_t *dn;

672 ui nt 64_t nbl ocks;

673 int epbs, err;

675 ASSERT(tx->tx_txg == 0);

677 txh = dnu_t x_hol d_obj ect _i npl (tx, tx->tx_objset,

678 obj ect, THT_ZAP, add, (uintptr_t)nane);

679 if (txh == NULL)

680 return;

681 dn = txh->t xh_dnode;

683 dmu_t x_count _dnode( t xh);

685 if (dn == NULL) {

686 /*

687 * We will be able to fit a new object’s entries into one |eaf
688 * block. So there will be at nost 2 blocks total,

689 * including the header bl ock.

690 */

691 dmu_t x_count_write(txh, 0, 2 << fzap_default_block_shift);
692 return;

693 }

695 ASSERT3P( DMJ_OT_BYTESWAP( dn- >dn_t ype), ==, DMJ BSWAP_ZAP):

697 if (dn->dn_maxbl kid == 0 && !add) {

698 bl kptr_t *bp;

700 /*

701 * |f there is only one block (i.e. this is a mcro-zap)
702 * and we are not adding anything, the accounting is sinple.
703 */

704 err = dmu_t x_check_i oerr (NULL, dn, 0, 0);

705 if (err) {

706 tx->tx_err = err;

707 return;

708 }

710 /*

711 * Use max bl ock size here, since we don’t know how nuch
712 * the size will change between now and the dbuf dirty call.
713 */

714 bp = &dn->dn_phys->dn_bl kptr[O0];

715 if (dsl_dataset_bl ock_freeabl e(dn->dn_obj set - >os_dsl| _dat aset,
716 bp, bp->bl k_birth))

717 t xh->t xh_space_t ooverwite += SPA_MAXBLOCKSI ZE;
718 el se

719 txh->t xh_space_towite += SPA MAXBLOCKSI ZE;

720 if (!BP_IS_HOLE(bp))
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721 txh->t xh_space_t ounref += SPA_ MAXBLOCKSI ZE;
722 return;

723 }

725 if (dn->dn_maxbl kid > 0 & nane) {

726 /*

727 * access the nanme in this fat-zap so that we’'ll check
728 * for i/o errors to the | eaf blocks, etc.

729 */

730 err = zap_| ookup(dn->dn_obj set, dn->dn_object, nane,
731 8, 0, NULL);

732 if (err == EIO

733 tx->tx_err = err;

734 return;

735 }

736 }

738 err = zap_count _write(dn->dn_objset, dn->dn_object, name, add,
739 & xh->t xh_space_towite, &t xh->txh_space_tooverwite);

741 /*

742 * |f the nodified blocks are scattered to the four w nds,
743 * we'll have to nodify an indirect twig for each.

744 */

745 epbs = dn->dn_i ndbl kshi ft - SPA BLKPTRSH FT;

746 for (nblocks = dn->dn_maxbl ki d >> epbs; nbl ocks !'= 0; nbl ocks >>= epbs)
747 if (dn->dn_obj set->o0s_dsl _dat aset - >ds_phys->ds_prev_snap_obj)
748 txh->t xh_space_towite += 3 << dn->dn_i ndbl kshi ft;
749 el se

750 t xh->t xh_space_tooverwite += 3 << dn->dn_i ndbl kshi ft;
751 }

753 void

754 dmu_t x_hol d_bonus(dnu_tx_t *tx, uint64_t object)

755 {

756 drmu_t x_hol d_t *txh;

758 ASSERT(tx->tx_txg == 0);

760 txh = dnu_t x_hol d_obj ect _i npl (tx, tx->tx_objset,

761 obj ect, THT_BONUS, 0, 0);

762 if (txh)

763 drmu_t x_count _dnode(t xh) ;

764 }

766 void

767 dmu_tx_hol d_space(dnu_tx_t *tx, uint64_t space)

768 {

769 dmu_t x_hol d_t *txh;

770 ASSERT(tx->tx_txg == 0);

772 txh = dnu_t x_hol d_obj ect _i npl (tx, tx->tx_objset,

773 DMJ_NEW OBJECT, THT_SPACE, space, 0);

775 txh- >t xh_space_towite += space;

776 }

778 int

779 dmu_tx_hol ds(dmu_tx_t *tx, uint64_t object)

780 {

781 dmu_t x_hol d_t *txh;

782 int holds = 0;

784 /*

785 * By asserting that the tx is assigned, we're counting the
786 * nunber of dn_tx_holds, which is the same as the nunber of
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787 * dn_holds. Oherwi se, we'd be counting dn_holds, but

788 * dn_tx_hol ds coul d be 0.

789 */

790 ASSERT(tx->tx_txg != 0);

792 /* if (tx->tx_anyobj == TRUE) */

793 /* return (0); */

795 (txh = |i st_head(& x->tx_hol ds); txh;

796 txh list_next (& x->tx_ hol ds, txh))

797 if (txh->t xh_dnode && txh->txh_dnode->dn_obj ect == obj ect)
798 hol ds++;

799 }

801 return (holds);

802 }

804 #ifdef ZFS_DEBUG

805 void

806 ?m.l_t x_dirty_buf (dmu_tx_t *tx, dmu_buf _inpl_t *db)

807

808 drmu_t x_hol d_t *txh;

809 int match_object = FALSE, match_offset = FALSE;

810 dnode_t *dn;

812 DB_DNODE_ENTER( db) ;

813 dn = DB_DNODE(db) ;

814 ASSERT(tx->tx_txg != 0);

815 ASSERT(t x- >t x_obj set == NULL || dn->dn_objset == tx->tx_objset);
816 ASSERT3U( dn- >dn_obj ect, ==, db->db. db_obj ect);

818 if (tx->tx_anyobj)

819 DB_DNODE_ EXI T(db);

820 return;

821 }

823 /* XXX No checking on the neta dnode for now */

824 if (db->db.db_object == DMJ_META DNODE_OBJECT) {

825 DB_DNODE_EXI T(db) ;

826 return;

827 }

829 for (txh = list_head(&t x->tx_holds); txh;

830 txh = list next(&tx >t x_hol ds, txh))

831 ASSERT(dn == NULL || dn- >dn_assi gned_t xg == tx->tx_txgQ);
832 if (txh->txh_dnode == dn && txh->txh_type != THT_NEWOBJECT)
833 mat ch_obj ect = TRUE;

834 if (txh->txh_dnode == NULL || txh->txh_dnode == dn) {
835 i nt databl kshi ft = dn->dn_dat abl kshift ?

836 dn->dn_dat abl kshi ft :~ SPA_MAXBLOCKSHI FT;

837 int epbs = dn >dn_i ndbl kshi ft - SPA BLKPTRSHI FT;
838 int shift = datablkshift + epbs * db->db_l evel ;
839 ui nt 64_t begi nblk = shift >= 64 ? 0 :

840 (txh->txh_argl >> shift);

841 uint64_t endblk = shift >= 64 ? 0 :

842 ((txh->txh arg1+txh >txh_arg2 - 1) >> shift);
843 uint64_t blkid db- >db_bl ki d;

845 /* XXX txh_arg2 better not be zero... */

847 dprintf("found txh type % begi nbl k=% | x endbl k=% | x\ n",
848 txh->t xh_t ype, begi nbl k, endbl k) ;

850 swi tch (txh >txh _type) {

851 case THT_WRI

852 if (bI kid >= begi nbl k && bl kid <= endbl k)
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}
909 #endi f

mat ch_of f set = TRUE;

/*

* We will let this hold work for the bonus
* or spill buffer so that we don't need to
* hold it when creating a new object.

~k

f

o
(bl ki d == DMJ_BONUS_BLKI D | |
bl kid == DNU SPI LL BLKI D)
natch _offset = TRUE;

*

* They m ght have to increase nlevels,
* thus dirtying the new TLIBs. O the
* mght have to change the bl ock size,
* thus dirying the new | vl =0 bl k=0.

*/
if (blkid == 0)
mat ch_of f set = TRUE;
br eak;
case THT_FREE:
/*

* We will dirty all the level 1 blocks in
the free range and perhaps the first and
last level 0 block.

(bl kid >= begl nblk && (bl kid <= endblk ||
t xh- >t xh_ar g2 DMJ_OBJECT_END) )
mat ch offset = TRUE;

*
*
*
f

br eak;
case THT_SPI LL:
if (blkid == DMJ_SPI LL_BLKI D)
mat ch_of fset = TRUE;

case THT_BONUS:
if (blkid == DMJ_BONUS_BLKI D)
mat ch_of fset = TRUE;
br eak;
case THT_ZAP:
mat ch_of f set = TRUE;
br eak;
case THT_NEWOBJECT:
mat ch_obj ect = TRUE;
br eak;
defaul t:
ASSERT(! "bad txh_type");
}

}
if (match_object & match_offset) {
DB_DNODE_EXI T(db) ;
return;
) }
DB_DNODE_EXI T( db) ;
panic("dirtying dbuf obj=%1x |vl=% blkid=%1Ix but not tx_held\n",
(u_l ongl ong_t ) db->db. db_obj ect, db->db_| evel,
(u_l ongl ong_t ) db->db_bl ki d);

911 static int

912

914
915
916
917

dmu_tx_try_assign(dmu_tx_t *tx, uint64_t txg_how)
913 {

dmu_t x_hol d_t *txh;

spa_t *spa = tx->tx_pool ->dp_spa;

uint64_t menory, asize, fsize, usize;

uint64_t towite, tofree, tooverwite, tounref, tohold, fudge;
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ASSERT3U(t x->t x_txg, ==, 0);

if (tx->tx_err)
return (tx->tx_err);

if (spa_suspended(spa)) {
/*

If the user has indicated a bl ocking failure node

then return ERESTART which will block in dmu_tx_wait().

*

*

* Otherwise, return EIO so that an error can get
* propagated back to the VOP calls.
*
*
*

Note that we al ways honor the txg_how flag regardl ess
of the failurenode setting.
*
/
if (spa_get_fail node(spa) == ZI O FAI LURE_MODE_CONTI NUE &&
txg_how ! = TXG WAIT)
return (EIO);

return (ERESTART);
}

tx->tx_txg = txg_hol d_open(tx->tx_pool, & x->tx_txgh);
t x- >t x_needassi gn_t xh = NULL;

/*
* NB: No error returns are allowed after txg_hol d_open, but
* before processing the dnode holds, due to the
*/drru tx_unassign() |ogic.
*
towite = tofree = tooverwite = tounref = tohold = fudge = O;
for (txh = list_head(& x->tx_holds); txh;
txh = |ist next(&tx >t x_hol ds, txh)) {
dnode *dn = t xh->txh dnode
if (dn 1= NULL) {
nmut ex_ent er (&dn- >dn_nt x) ;
if (dn->dn_assigned_txg == tx->tx_txg - 1) {
mut ex_exi t (&dn->dn_nt x) ;
t x- >t x_needassi gn_t xh = t xh;
return ( ERESTART);
}
i f (dn->dn_assigned_txg == 0)
dn->dn_assi gned_txg = tx->tx_txg;
ASSERT3U( dn- >dn_assi gned_t xg, ==, tx->tx_txg);
(voi d) refcount_add(&In->dn_tx_holds, tx);
nut ex_exi t (&dn->dn_nt x) ;
towite += txh->txh_space_towite;
tofree += txh->txh_space_tofree;
tooverwite += txh->txh_space_tooverwite;
tounref += txh->txh_space_tounref;
tohol d += txh->txh_nmenory_t ohol d;
fudge += txh->txh_fudge;
}
/*

* NB: This check nust be after we’ve held the dnodes, so that
* the drmu_tx_unassign() logic will work properly
*/
if (txg_how >= TXG INTIAL && txg_how != tx->tx_txg)
return (ERESTART);

/*
* |f a snapshot has been taken since we nmade our estimtes,
* assune that we won't be able to free or overwite anything.
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985
986
987
988
989
990
991

993
994
995
996
997
998
999
1000

1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013

1015
1016
1017
1018
1019
1020

1022
1023

1025
1026
1027
1028

1030
1031

1033

1035
1036
1037

1039
1040
1041
1042

1044
1045
1046
1047
1048
1049

*
/
if (tx->tx_objset &%
dsl _dat aset _prev_snap_t xg(tx->tx_obj set->o0s_dsl| _dat aset) >
tx->t x_| ast snap_t xg)
towite += tooverwite;
tooverwite = tofree = O;

}

/* needed allocation: worst-case estimate of wite space */

asi ze = spa_get _asi ze(tx->tx_pool ->dp_spa, towite + tooverwite);
/* freed space estimate: worst-case overwite + free estinmate */
fsize = spa_get_asi ze(tx->tx_pool ->dp_spa, tooverwite) + tofree;
/* convert unrefd space to worst-case estimte */

usi ze = spa_get_asi ze(tx->tx_pool ->dp_spa, tounref);

/* calculate menory footprint estimte */

menory = towite + tooverwite + tohold;

#i fdef ZFS_DEBUG
/ *

#endi f

}

* Add in 'tohold to account for our dirty holds on this nenory
* XXX - the "fudge" factor is to account for skipped bl ocks that

* we m ssed because dnode_next_offset() m sses in-core-only bl ocks.

*
/
tx->tx_space_towite = asize +

spa_get _asi ze(t x->t x_pool - >dp_spa, tohold + fudge);
tXx->t x_space_tofree = tofree;
t X->t x_space_tooverwite = tooverwite;
tx->tx_space_tounref = tounref;

if (tx->tx_dir & asize != 0)
int err = dsl_dir_tenpreserve_space(tx->tx_dir, nenory,
asi ze, fsize, usize, & x->tx_tenpreserve_ cookle tx);
if (err)
return (err);

}

return (0);

static void
dmu_t x_unassi gn(dnu_tx_t *tx)

{

drmu_t x_hol d_t *txh;

if (tx->tx_txg == 0)
return;

txg_rel e_to_qui esce( & x->tx_t xgh);
(txh = list_head(& x->tx_holds); txh !'= tx->tx_needassign_txh;
txh = list_next (& x->tx_hol ds, txh))
dnode_t *dn = txh->txh_dnode;

if (dn == NULL)

conti nue;
nmut ex_ent er ( &dn- >dn _ntx);
ASSERT3U( dn- >dn_assi gned_t xg, ==, tx->tx_txg);
if (refcount_renove(&dn->dn_tx_holds, tx) == 0) {

dn->dn_assi gned_txg = O;
cv_broadcast (&dn->dn_| not xhol ds);

}
mut ex_exi t (&n->dn_nt x) ;

10
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1051 txg_rel e_to_sync(&t x->tx_txgh); 1117 t x- >t x_needassi gn_t xh = NULL;
1118 } else {
1053 tx->tx_lasttried_txg = tx->tx_txg; 1119 txg_wai t _open(tx->tx_pool, tx->tx_lasttried_txg + 1);
1054 tx->tx_txg = 0O; 1120 }
1055 } 1121 }
1057 /* 1123 void
1058 * Assign tx to a transaction group. txg_how can be one of: 1124 dmu_tx_wi | | use_space(dnu_tx_t *tx, int64_t delta)
1059 * 1125
1060 * (1) TXGWAIT. |If the current open txg is full, waits until there's 1126 #ifdef ZFS_DEBUG
1061 * a new one. This should be used when you' re not hol ding | ocks. 1127 if (tx->tx_dir == NULL || delta == 0)
1062 * If will only fail if we're truly out of space (or over quota). 1128 return;
1063 *
1064 * (2) TXG NOMIT. |If we can't assign into the current open txg w thout 1130 if (delta > 0)
1065 * bl ocking, returns imediately with ERESTART. This should be used 1131 ASSERT3U( r ef count _count (& x->t x_space_written) + delta, <=,
1066 * whenever you’ ' re holding |locks. On an ERESTART error, the caller 1132 tx->tx_space_towite);
1067 * shoul d drop | ocks, do a dmu_tx_wait(tx), and try again. 1133 (void) refcount_add many(&tx >tx_space_witten, delta, NULL);
1068 * 1134 } else {
1069 * (3) A specific txg. Use this if you need to ensure that nmultiple 1135 (void) refcount_add_many( &t x->tx_space_freed, -delta, NULL);
1070 * transactions all sync in the same txg. Like TXG NOMIT, it 1136
1071 * returns ERESTART if it can’'t assign you into the requested txg. 1137 #endi f
1072 */ 1138 }
1073 int
1074 dmu_t x_assign(dnu_tx_t *tx, uint64_t txg_how) 1140 void
1075 { 1141 dmu_tx_conmit (dnu_t x_t *tx)
1076 int err; 1142 {
1143 drmu_t x_hol d_t *txh;
1078 ASSERT(t x- >t x_txg == 0);
1079 ASSERT(t xg_how ! = 0); 1145 ASSERT(t x->tx_txg != 0);
1080 ASSERT( ! dsl _pool _sync_cont ext (tx->t x_pool ));
1147 while (txh = list_head(& x->tx_holds)) {
1082 while ((err = dmu_tx_try_assign(tx, txg_how)) != 0) { 1148 dnode_t *dn = txh->txh_dnode;
1083 dnu_t x_unassi gn(tx);
1150 |ist_remove(& x->tx_holds, txh);
1085 if (err = ERESTART || txg_how != TXG WAIT) 1151 kmem f ree(txh si zeof (drm_t x_hold_t));
1086 return (err); 1152 if (dn == NULL)
1153 conti nue;
1088 dnu_t x_wai t (tx); 1154 mut ex_ent er (&dn->dn_nt x) ;
1089 } 1155 ASSERT3U( dn->dn_assi gned_t xg, ==, tx->tx_txg);
1091 txg_rel e_to_qui esce(& x->tx_txgh); 1157 if (refcount_remove(&dn->dn_tx_holds, tx) == 0) {
1158 dn- >dn_assi gned_txg = 0;
1093 return (0); 1159 cv_broadcast (&Jn- >dn_not xhol ds) ;
1094 } 1160 }
1161 mut ex_exi t (&dn->dn_nt x) ;
1096 void 1162 dnode_rel e(dn, tx);
1097 dmu_t x_wait (dmu_tx_t *tx) 1163 }
1098 {
1099 spa_t *spa = tx->tx_pool ->dp_spa; 1165 if (tx->tx_tenpreserve_cookie)
1166 dsl _dir_tenpreserve_cl ear (tx->tx_tenpreserve_cookie, tx);
1101 ASSERT(tx->tx_txg == 0);
1168 if (!list_is_enpty(& x->tx_call backs))
1103 /* 1169 txg_regi ster_cal | backs(&t x->tx_t xgh, &t x->tx_call backs);
1104 * It’s possible that the pool has becone active after this thread
1105 * has tried to obtain a tx. If that’s the case then his 1171 if (tx->tx_anyobj == FALSE)
1106 * tx_lasttried_txg woul d not have been assigned. 1172 txg_rele_to_sync(& x->tx_txgh);
1107 */
1108 if (spa_suspended(spa) || tx->tx_lasttried_txg == 0) { 1174 l'i st _destroy(&tx->tx_call backs);
1109 t xg_wai t _synced(tx->tx_pool, spa_|l ast_synced_txg(spa) + 1); 1175 I'i st_destroy(&tx->tx_holds);
1110 } else if (tx->tx_needassign_txh) { 1176 #ifdef ZFS_DEBUG
1111 dnode_t *dn = tx->tx_needassi gn_t xh->t xh_dnode; 1177 dprintf("towite=%lu witten=%lu tofree=%1Ilu freed=%1u\n",
1178 tx->t x_space_towite, refcount_count (& x->tx_space_witten),
1113 mut ex_ent er (&dn->dn_nt x) ; 1179 t x->t x_space_t of ree, refcount_count (& x->tx_space_freed));
1114 whil e (dn->dn_assigned_txg == tx->tx_lasttried_txg - 1) 1180 ref count _destroy_many( & x- >t x_space_witten,
1115 cv_wai t (&dn->dn_| notxhol ds, &dn->dn_ntx); 1181 ref count _count (& x- >t x_space_witten));
1116 mut ex_exi t (&n->dn_nt x) ; 1182 ref count _destroy_many( & x- >t x_space_freed,
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1183 ref count _count (& x- >t x_space_freed));

1184 #endi f

1185 kmem free(tx, sizeof (dmu_tx_t));

1186 }

1188 void

1189 dnu_t x_abort (dmu_tx_t *tx)

1190 {

1191 dmu_t x_hol d_t *txh;

1193 ASSERT(t x->tx_txg == 0);

1195 while (txh = list_head(& x->tx_holds)) {

1196 dnode_t *dn = txh->txh_dnode;

1198 list_renmove(& x->tx_holds, txh);

1199 kmem free(txh, sizeof (dmu_tx_hold_t));
1200 if (dn !'= NULL)

1201 dnode_rel e(dn, tx);

1202 }

1204 /*

1205 * Call any registered callbacks with an error code.
1206 *

1207 if (!list_is_enpty(&x->tx_callbacks))

1208 dnmu_t x_do_cal | backs( &t x- >t x_cal | backs, ECANCELED);
1210 l'i st _destroy(&tx->tx_call backs);

1211 I'i st _destroy(&tx->tx_hol ds);

1212 #ifdef ZFS_DEBUG

1213 ref count _destroy_many( & x- >t x_space_witten,
1214 ref count _count (& x->t x_space_witten));
1215 ref count _destroy_many( &t x- >t x_space_freed,

1216 ref count _count (& x- >t x_space_freed));

1217 #endif

1218 kmem free(tx, sizeof (dmu_tx_t));

1219 }

1221 uint64_t

1222 dmu_t x_get _txg(dmu_tx_t *tx)

1223 {

1224 ASSERT(tx->tx_txg != 0);

1225 return (tx->tx_txg);

1226 }

1228 voi d

1229 dmu_t x_cal | back_regi ster(dmu_tx_t *tx, dmu_tx_callback_func_t *func,
1230 {

1231 dmu_t x_cal | back_t *dcb;

1233 dcb = kmem al | oc(sizeof (dmu_tx_callback_t), KM SLEEP);
1235 dcb->dcb_func = func;

1236 dcb->dcb_data = dat a;

1238 list_insert_tail (& x->tx_call backs, dcb);

1239 }

1241 /*

1242 * Call all the commt callbacks on a list, with a given error code.
1243 */

1244 void

1245 dmu_t x_do_cal | backs(list_t *cb_list, int error)

1246 {

1247 drmu_t x_cal | back_t *dcb;

13

voi d *dat a)
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1249 while (dcb = list_head(cb_list)) {

1250 list_renmove(cb_list, dcb);

1251 dcb->dcb_func(dcb->dcb_data, error);

1252 kmem free(dcb, sizeof (dmu_tx_callback_t));

1253 }

1254 }

1256 /*

1257 * Interface to hold a bunch of attributes.

1258 * used for creating new files.

1259 * attrsize is the total size of all attributes

1260 * to be added during object creation

1261 *

1262 * For updating/adding a single attribute dnu_tx_hol d_sa() should be used.
1263 */

1265 /*

1266 * hold necessary attribute name for attribute registration.

1267 * should be a very rare case where this is needed. |If it does

1268 */happen it would only happen on the first wite to the file system
1269 *

1270 static void

1271 dmu_tx_sa_regi stration_hold(sa_os_t *sa, dnu_tx_t *tx)

1272 {

1273 int i;

1275 if (!sa->sa_need_attr_registration)

1276 return;

1278 for (i =0; i !=sa->sa_numattrs; i++)

1279 if (!sa->sa_attr_table[i].sa_registered) {

1280 if (sa->sa_reg_attr_obj)

1281 dmu_t x_hol d_zap(tx, sa->sa_reg_attr_obj,
1282 B_TRUE, sa->sa_attr_table[i].sa_nane);
1283 el se

1284 dmu_tx_hol d_zap(tx, DMJ _NEW OBJECT
1285 B TRUE, sa->sa_attr_table[i].sa_nane);
1286 }

1287 }

1288 }

1291 void

1292 dmu_tx_hol d_spill (dmu_tx_t *tx, uint64_t object)

1293 {

1294 dnode_t *dn;

1295 dmu_t x_hol d_t *txh;

1297 txh = dnmu_t x_hol d_obj ect _i npl (tx, tx->tx_objset, object,

1298 THT_SPILL, 0, 0);

1300 dn = txh->t xh_dnode;

1302 if (dn == NULL)

1303 return;

1305 /* 1f blkptr doesn’t exist then add space to towite */

1306 if (!(dn->dn_phys->dn_flags & DNODE_FLAG SPILL_BLKPTR)) {

1307 t xh->t xh_space_towite += SPA MAXBLOCKSI ZE;

1308 } else {

1309 bl kptr_t *bp;

1311 bp = &dn->dn_phys->dn_spill;

1312 if (dsl_dataset_bl ock_freeabl e(dn->dn_obj set - >os_dsl| _dat aset,
1313 bp, bp->bl k_birth))

1314 txh->t xh_space_t ooverwite += SPA_MAXBLOCKSI ZE;
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1315 el se
1316 txh->t xh_space_towite += SPA MAXBLOCKSI ZE; 1382 drmu_t x_sa_regi stration_hol d(sa, tx);
1317 if (!BP_IS HOLE(bp))
1318 txh- >t xh_space_t ounref += SPA_ MAXBLOCKSI ZE; 1384 if (may_grow && tx->tx_objset->0s_sa->sa_| ayout_attr_obj)
1319 } 1385 dnu_t x_hol d_zap(tx, sa->sa_layout_attr_obj, B_TRUE, NULL);
1320 }
1387 if (sa->sa_force_spill || may_grow || hdl->sa_spill) {
1322 void 1388 ASSERT(tx->tx_txg == 0);
1323 dmu_t x_hol d_sa_create(dnu_tx_t *tx, int attrsize) 1389 dnmu_t x_hol d_spi I I (tx, ob] ect);
1324 { 1390 } else {
1325 sa_o0s_t *sa = tx->tx_obj set->0s_sa; 1391 drmu_buf _inpl _t *db = (dru_buf _i npl _t *)hdl - >sa_bonus;
1392 dnode_t *dn;
1327 dmu_t x_hol d_bonus(tx, DMJ_NEW OBJECT);
1394 DB_DNODE_ENTER( db) ;
1329 if (tx->tx_objset->0s_sa->sa_master_obj == 0) 1395 dn = DB_DNCDE(db);
1330 return; 1396 if (dn->dn_have_spill) {
1397 ASSERT(tx->tx_txg == 0);
1332 if (tx->tx_objset->0s_sa->sa_| ayout_attr_obj) 1398 drmu_t x_hol d_spi | I (tx, object);
1333 dmu_t x_hol d_zap(tx, sa->sa_layout_attr_obj, B TRUE, NULL); 1399 }
1334 else { 1400 DB_DNCDE_EXI T(db) ;
1335 dnu_t x_hol d_zap(tx, sa->sa_master_obj, B TRUE, SA LAYOUTS); 1401 }
1336 dmu_t x_hol d_zap(tx, sa->sa_naster_obj, B TRUE, SA REG STRY) 1402 }
1337 dmu_t x_hol d_zap(tx, DMJ_NEW OBJECT, B_TRUE, NULL)
1338 dmu_t x_hol d_zap(tx, DMJ_NEW OBJECT, B TRUE, NULL);
1339 }
1341 drmu_t x_sa_regi stration_hol d(sa, tx);
1343 if (attrsize <= DN_MAX_BONUSLEN && !sa->sa_force_spill)
1344 return;
1346 (void) dmu_t x_hol d_obj ect _i npl (tx, tx->tx_objset, DMJ_NEW OBJECT,
1347 THT_SPILL, 0, 0);
1348 }
1350 /*
1351 * Hold SA attribute
1352 *
1353 * dmu_tx_hol d_sa(dmu_tx_t *tx, sa_handle_t *, attribute, add, size)
1354 *
1355 * variable_size is the total size of all variable sized attributes
1356 * passed to this function. It is not the total size of all
1357 * variable size attributes that *may* exist on this object.
1358 */
1359 voi d
1360 ?rru_t x_hol d_sa(dnu_tx_t *tx, sa_handle_t *hdl, boolean_t may_grow)
1361
1362 uint64_t object;
1363 sa_o0s_t *sa = tx->tx_objset->0s_sa;
1365 ASSERT( hdl !'= NULL);
1367 obj ect = sa_handl e_obj ect (hdl);
1369 dmu_t x_hol d_bonus(tx, object);
1371 if (tx->tx_objset->0s_sa->sa_master_obj == 0)
1372 return;
1374 if (tx->tx_objset->0s_sa->sa_reg_attr_obj == 0 ||
1375 t x- >t x_obj set->0s_sa->sa_| ayout _attr_obj == 0)
1376 dmu_t x_hol d_zap(tx, sa->sa_naster_obj, B _TRUE, SA LAYOUTS);
1377 dmu_t x_hol d_zap(tx, sa->sa_naster_obj, B TRUE, SA REG STRY)
1378 dmu_t x_hol d_zap(tx, DMJ_NEW OBJECT, B TRUE, NULL);
1379 dmu_t x_hol d_zap(tx, DMJ_NEW OBJECT, B TRUE, NULL);
1380 }




