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__unchanged_portion_onitted_
739 typedef struct |2arc_dev |2arc_dev_t;

741 typedef struct |2arc_buf_hdr {
742 /* protected by arc_buf_hdr nmutex */

743 | 2arc_dev_t *b_dev; /* L2ARC device */

744 ui nt 64_t b_daddr; /* di sk address, offset byte */
745 /* real alloc’d buffer size dependl ng on b_conpress appl ied */

746 int32_t b_asi ze;

747 uint8_t b_conpress;

748 #endif /* | codereview */

750 I'ist_node_t b_I 2node;

751 } |2arc_buf_hdr_t;

753 struct arc_buf _hdr {

754 /* protected by hash |ock */

755 dva_t b_dva;

756 ui nt64_t b_birth;

757 *

758 * Even though this checksumis only set/verified when a buffer is in
759 * the L1 cache, it needs to be in the set of conmon fields because it
760 * must be preserved fromthe tine before a buffer is witten out to
761 * L2ARC until after it is read back in.

762 */

763 zi o_cksum t *b_freeze_cksum

765 arc_buf _hdr _t *b_hash_next ;

766 arc_flags_t b_f1l ags;

768 /* imutable */

769 int32_t b_si ze;

770 ui nt 64_t b_spa;

772 /* L2ARC fields. Undefined when not in L2ARC. */

773 | 2arc_buf _hdr _t b_I 2hdr;

774 /* L1ARC fields. Undefined when in |2arc_only state */

775 | 1ar c_buf _hdr _t b_I 1hdr;

776 };

778 static arc_buf _t *arc_eviction_list;
779 static arc_buf_hdr_t arc_eviction_ hdr

781 #define GHOST_STATE(st ate) \

782 ((state) == arc_nru_ghost || (state) == arc_nfu_ghost

783 (state) == arc_I2c_only)

785 #define HDR I N HASH TABLE(hdr) ((hdr)->b_flags & ARC FLAG | N _HASH TABLE)
786 #define HDR | O | N PROGRESS(hdr) ((hdr)->b_flags & ARC FLAG | O I N PROGRESS)
787 #define HDR_| O ERROR( hdr) ((hdr)->b_flags & ARC_FLAG | O ERROR)

788 #defi ne HDR_PREFETCH( hdr) ((hdr)->b_flags & ARC_FLAG PREFETCH)

789 #define HDR_FREED | N_.READ(hdr) ((hdr)->b_flags & ARC_FLAG FREED | N_READ)
790 #define HDR_BUF_AVAI LABLE(hdr) ((hdr)->b_flags & ARC_FLAG BUF_AVAI LABLE)
792 #define HDR _L2CACHE( hdr) ((hdr)->b_flags & ARC FLAG L2CACHE)

793 #defi ne HDR_L2COVPRESS( hdr) ((hdr)->b_flags & ARC_FLAG L2COVPRESS)
794 #define HDR_L2_READI NG hdr) \

795 (((hdr)->b_flags & ARC FLAG | O | N PROGRESS) && \

796 ((hdr)->b_flags & ARC FLAG HAS L2HDR))

797 #define HDR_L2_WRI TI NG hdr)

(Thdr)->b_flags & ARC FLAG L2_WRI TI NG
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#defi ne HDR_L2_EVI CTED( hdr) ((hdr)->b_flags & ARC FLAG L2_EVI CTED)
#def i ne HDR_L2_WRI TE_HEAD(hdr) ((hdr)->b_flags & ARC FLAG L2 WRI TE_HEAD)
#def i ne HDR_| STYPE_METADATA( hdr) \

((hdr)=>b_flags & ARC FLAG BUFC_METADATA)
#def i ne HDR_| STYPE_DATA( hdr) (THDR_TSTYPE_METADATA( hdr))

#def i ne HDR HAS_L1HDR( hdr)
#def i ne HDR_HAS_L2HDR( hdr)

((hdr)->b_flags & ARC FLAG HAS L1HDR)
((hdr)->b_flags & ARC_FLAG HAS_L2HDR)

/* For storing conpression node in b_flags */
#def i ne HDR_COVMPRESS_OFFSET 24
#defi ne HDR_COVPRESS_NBI TS 7

#defi ne HDR GET_COVPRESS( hdr)
HDR_COMPRESS_OFFSET, HDR COMPRESS_NBI TS))

#def i ne HDR_SET_COWPRESS(hdr, cnp) BF32_SET(hdr->b_flags, \
HDR_COMPRESS _ O:FSET HDR_COVPRESS_NBI TS, (cnp))

/*
* Qther sizes
*/

#define HDR FULL_SI ZE ((int ) si zeof (arc_buf_hdr_t))
#defi ne HDR_L2ONLY_SI ZE (( _t)offsetof (arc_buf _hdr_t, b_l1hdr))
/*
* Hash table routines
*
/
#defi ne HT_LOCK_PAD 64
struct ht_lock {
kmut ex_t ht _| ock;
#ifdef _KERNEL
unsi gned char pad[ (HT_LOCK_PAD - sizeof (kmutex_t))];
#endi f
b

__unchanged_portion_onitted_

static void
arc_buf _| 2_cdata_free(arc_buf_hdr_t *hdr)
{
ASSERT(HDR _HAS L2HDR(hdr));
ASSERT( MUTEX_HELD( &dr - >b__ i 2hdr. b_dev->l 2ad_ntx));

/
The b_tnp_cdata field is linked off of the b_l1hdr, so if
that doesn’t eX|st the header is in the arc_|l 2c only state,
and there isn't anythl ng to free (it’s already been freed).

* % ok ok

*

/

if (!'HDR_HAS_L1HDR( hdr))
return;

/*
* The header isn't being witten to the |2arc device,
* shouldn’t have a b_tnp_cdata to free.

thus it

*

/

if (!HDR_L2_WRI TING hdr)) {
ASSERT3P( hdr->b_I 1hdr. b_t np_cdata, ==, NULL);
return;

}

/*

* The header does not have conpression enabl ed. This can be due
* to the buffer not being conpressible, or because we're

((enum zi o_conpress) BF32_CET( hdr->b_f I ags,

\
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2032 * freeing the buffer before the second phase of
2033 * |2arc_wite_buffer() has started (which does the conpression
2034 * step). In either case, b_tnp_cdata does not point to a
2035 * separately conpressed buffer, so there’s nothing to free (it
2036 * points to the sanme buffer as the arc_buf_t’'s b_data field).
2037 */
2038 if (hdr->b_Il 2hdr.b _conpress == ZI O_COVWPRESS_OFF) {
1986 i f (HDR_GET_COMPRESS(hdr) == ZI O COVWPRESS_CFF) {
2039 hdr=>b_| 1hdr. b_t np_cdata = NULL;
2040 return;
2041 1
2043 /*
2044 * There’s nothing to free since the buffer was all zero's and
2045 * conpressed to a zero length buffer.
2046 */
2047 if (hdr->b_| 2hdr.b_conpress == ZI O COWRESS_EMPTY) {
1995 i f (HDR_GET_COMPRESS(hdr) == ZI O COVMPRESS_EMPTY) {
2048 ASSERT3P(hdr->b_{ 1hdr.b_tnp cdata, ==, NULL);
2049 return;
2050 }
2052 ASSERT(L2ARC | S VALI D_COVPRESS( hdr - >b_| 2hdr. b_conpress));
2000 ASSERT( L2ARC_| S_VALI D_COVPRESS( HDR_GET_COMPRESS( hdr)));
2054 arc_buf _free_on_write(hdr->b_| 1hdr. b_t np_cdat a,
2055 hdr->b_si ze, zio_data_buf_free);
2057 ARCSTAT_BUMP(arcstat _| 2_cdata_ free on_wite);
2058 hdr->b_T1hdr.b_tnp_cdata = NULL
2059 }
__unchanged_portion_onitted_
3959 /*
3960 * "Read" the block at the specified DVA (in bp) via the
3961 * cache. |If the block is found in the cache, 1nvoke the provided
3962 * callback inmrediately and return. Note that the ‘zio paraneter
3963 * in the callback will be NULL in this case, since no |0 was
3964 * required. |If the block is not in the cache pass the read request
3965 * on to the spa with a substitute callback function, so that the
3966 * requested block will be added to the cache.
3967 *
3968 * If a read request arrives for a block that has a read in-progress,
3969 * either wait for the in-progress read to conplete (and return the
3970 * results); or, if thisis aread with a "done" func, add a record
3971 * to the read to i nvoke the "done” func when the read conpl et es,
3972 * and return; or just return.
3973 *
3974 * arc_read_done() will invoke all the requested "done" functions
3975 * for readers of this block.
3976 */
3977 int
3978 arc_read(zio_t *pio, spa_t *spa, const blkptr_t *bp, arc_done_func_t *done,
3979 void *private, zio_priority_t priority, int zio_flags,
3980 arc_flags_t *arc_flags, const zbookmark_phys_t *zb)
3981 {
3982 arc_buf _hdr _t *hdr = NULL;
3983 arc_buf _t *buf = NULL;
3984 kmut ex_t *hash_l ock = NULL;
3985 zio_t *rzio;
3986 uint64_t guid = spa_l oad_gui d(spa);
3988 ASSERT(! BP_I S EI\/BEDDED(b ) |1
3989 BPE_GET_ETYPE(bp) == BP_EMBEDDED TYPE_DATA);

3991 top:
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3992 if (!BP_I'S_EMBEDDED(bp)) {

3993 /*

3994 * Enbedded BP's have no DVA and require no 1/Oto "read".
3995 * Create an anonynous arc buf to back it.

3996 */

3997 hdr = buf_hash_find(guid, bp, &hash_I ock);

3998 }

4000 if (hdr !'= NULL && HDR HAS L1HDR(hdr) && hdr->b_| 1hdr.b_datacnt > 0) {
4002 *arc_flags | = ARC_FLAG CACHED;

4004 if (HDR_I O_I N PROGRESS(hdr)) {

4006 if (*arc_flags & ARC FLAG WAIT)

4007 cv_wai t (&dr->b_| 1hdr.b_cv, hash_l ock);
4008 mut ex_exi t (hash_I ock);

4009 goto top;

4010 }

4011 ASSERT(*arc_fl ags & ARC FLAG NOWAI T);

4013 if (done) {

4014 arc_cal | back_t *acb = NULL;

4016 acb = kmem zal | oc(si zeof (arc_callback_t),
4017 KM _SLEEP) ;

4018 acbh->acb_done = done;

4019 ach->acb_private = private;

4020 if (pio !'= NULL)

4021 acb->acb_zi o_dummy = zio_null (pio
4022 spa, NULL, NULL, NULL, zio_fl gs)
4024 ASSERT(acb- >acb_done != NULL);

4025 ach->acb_next = hdr->b_| 1hdr. b_ach;

4026 hdr->b_| 1hdr. b_acb = ach;

4027 add_reference(hdr, hash_lock, private);
4028 mut ex_exi t (hash_I ock);

4029 return (0);

4030 }

4031 mut ex_exi t (hash_l ock) ;

4032 return (0);

4033 }

4035 ASSERT(hdr->b_I 1hdr.b_state == arc nru ||

4036 hdr->b_| 1hdr.b_state == arc_nfu);

4038 if (done) {

4039 add_ref erence(hdr, hash_lock, private);

4040 *

4041 * |f this block is already in use, create a new
4042 * copy of the data so that we will be guaranteed
4043 * that arc_release() will always succeed.

4044 */

4045 buf = hdr->b_| 1hdr. b_buf;

4046 ASSERT( buf ) ;

4047 ASSERT( buf - >b_dat a);

4048 if (HDR _BUF_AVAI LABLE(hdr)) {

4049 ASSERT( buf - >b_ef unc == NULL);

4050 hdr->b_fl ags & ~ARC FLAG BUF AVAI LABLE;
4051 } else {

4052 buf = arc_buf_cl one(buf);

4053 }

4055 } else if (*arc_flags & ARC FLAG PREFETCH &&

4056 ref count _count (&dr->b_T1hdr b_refcnt) == 0) {

4057 hdr->b_fl ags | = ARC_FLAG PREFETCH;
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4058 } 4124 ASSERT( GHOST_STATE( hdr - >b Ilhdr b_state));
4059 DTRACE_PROBEL(arc__hit, arc_buf _hdr_t *, hdr); 4125 ASSERT(! HDR TO | N_PROGRESS( hdr)) ;
4060 arc_access(hdr, hash Iock) 4126 ASSERT(r ef count _i s_zer o( &dr - >b_| i 1hdr . b_refcnt));
4061 if (*arc_flags & ARC_FLAG L2CACHE) 4127 ASSERT3P( hdr->b_| 1hdr. b_buf, == NULL);
4062 hdr->b_flags | = ARC_FLAG L2CACHE;
4063 if (*rarc_flags & ARC FLAG_L2COVPRESS) 4129 /* if this is a prefetch, we don’t have a reference */
4064 hdr->b_flags | = ARC_FLAG L2COVPRESS; 4130 if (*arc_flags & ARC_FLAG PREFETCH)
4065 mut ex_exi t (hash_l ock) ; 4131 hdr->b_flags | = ARC_FLAG PREFETCH;
4066 ARCSTAT_BUMP( ar cst at hi ts); 4132 el se
4067 ARCSTAT_CONDSTAT( ! HDR PREFETCH( hdr), 4133 add_ref erence(hdr, hash_l ock, private);
4068 demand, prefetch, !HDR | STYPE NETADATA(hdr) 4134 if (*arc_flags & ARC_ FLAG 5 L2CACHE)
4069 data, netadata, hi ts); 4135 hdr->b_flags | = ARC_FLAG_L2CACHE;
4136 if (*arc_flags & ARC_FLAG L2COVPRESS)
4071 if (done) 4137 hdr->b_flags | = ARC_FLAG_L2COVPRESS;
4072 done(NULL, buf, private); 4138 buf = kmem cache_al | oc(buf _cache, KM PUSHPAGE);
4073 } else { 4139 buf - >b hdr = hdr;
4074 uint64_t size = BP_GET_LSI ZE(bp); 4140 buf ->b_data = NULL;
4075 arc_cal | back_t *ach; 4141 buf->b_efunc = NULL;
4076 vdev_t *vd = NULL; 4142 buf->b_private = NULL;
4077 ui nt 64_t addr = 0; 4143 buf->b_next = NUL
4078 bool ean_t devw = B_FALSE; 4144 hdr->b_| 1hdr. b_| buf = buf;
4079 enum zi o_conpress b_conpress = ZI O COVPRESS_CFF; 4145 ASSERTO( hdr - >b_| Ilhdr b_ dat acnt);
4080 int32_t b_asize = 0; 4146 hdr->b_| 1hdr. b_datacnt = 1;
4147 arc_get _dat a_buf (buf);
4082 if (hdr == NULL) { 4148 arc_access(hdr, hash_l ock) ;
4083 /* this block is not in the cache */ 4149 }
4084 arc_buf _hdr_t *exists = NULL;
4085 arc_buf _contents_t type = BP_GET_BUFC TYPE( bp); 4151 ASSERT( ! GHOST_STATE( hdr->b_| 1hdr. b_state));
4086 buf = arc_buf_alloc(spa, size, private, type);
4087 hdr = buf->b_hdr; 4153 acb = kmem zal | oc(sizeof (arc_callback_t), KM SLEEP);
4088 if (!BP_IS EMBEDDED( bp)) { 4154 ach- >acb_done = done;
4089 hdr - >b_dva = *BP_I DENTI TY( bp) ; 4155 ach->acb_private = private;
4090 hdr->b_| b| rth = BP_PHYSI CAL_BI RTH( bp) ;
4091 exists = buf_hash_i nsert (hdr, &hash_l ock); 4157 ASSERT( hdr->b_| 1hdr. b_acbh == NULL);
4092 } 4158 hdr->b_| 1hdr.b_ach = ach;
4093 if (exists I'= NULL) { 4159 hdr->b_flags | = ARC FLAG | O | N_PROGRESS;
4094 /* sonebody beat us to the hash insert */
4095 mut ex_exi t (hash_I ock); 4161 if (HDR_HAS_L2HDR(hdr) &&
4096 buf _di scard_i dentity(hdr); 4162 (vd = hdr->b_| 2hdr. b_dev->l 2ad_vdev) != NULL) {
4097 (void) arc_buf_renove ref(buf private); 4163 devw = hdr->b_| 2hdr. b_dev->| 2ad_writing;
4098 goto top; /* restart the | O request */ 4164 addr = hdr->b_| 2hdr. b_daddr;
4099 } 4165 b_conpress = hdr->b_| 2hdr. b_conpress;
4113 b_conpress = HDR _GET _COVMPRESS( hdr) ;
4101 /* if this is a prefetch, we don't have a reference */ 4166 b_asize = hdr->b_| 2hdr. b_asi ze;
4102 if (*arc_flags & ARC_FLAG PREFETCH) { 4167 *
4103 (void) renove_reference(hdr, hash_| ock, 4168 * Lock out device renoval.
4104 private); 4169 */
4105 hdr->b_flags | = ARC_FLAG PREFETCH, 4170 if (vdev_is_dead(vd)
4106 } 4171 I'spa_config_tryenter(spa, SCL_L2ARC, vd, RW READER))
4107 if (*arc_flags & ARC_FLAG L2CACHE) 4172 vd = NULL;
4108 hdr->b_flags | = ARC_FLAG L2CACHE; 4173 }
4109 if (*arc_flags & ARC FLAG L2COVPRESS)
4110 hdr->b_flags | = ARC_FLAG L2COVPRESS; 4175 if (hash_lock != NULL)
4111 if (BP_GET_LEVEL(bp) > 0) 4176 nut ex_exi t (hash_| ock) ;
4112 hdr->b_flags | = ARC_FLAG_ | NDI RECT;
4113 } else { 4178 /*
4114 /* 4179 * At this point, we have a level 1 cache miss. Try again in
4115 * This block is in the ghost cache. If it was L2-only 4180 * L2ARC if possible.
4116 * (and thus didn't have an L1 hdr), we realloc the 4181 */
4117 * header to add an L1 hdr. 4182 ASSERT3U( hdr - >b_si ze, ==, size);
4118 */ 4183 DTRACE PRCBE4(arc _nmss, arc buf _hdr _t *, hdr, blkptr_t *, bp,
4119 if (!HDR_HAS L1HDR(hdr)) { 4184 uint64_t, size, zbookmar k _phys_t *, zb);
4120 hdr = arc_hdr_real | oc(hdr, hdr_| 2only_cache, 4185 ARCSTAT. BUNP( arcstat_m sses);
4121 hdr_ful |l _cache); 4186 ARCSTAT_CONDSTAT( ! HDR PREFETCH( hdr),
4122 } 4187 demand, prefetch, !HDR | STYPE_METADATA( hdr),
4188 dat a, mstadata, m sses);
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4190 if (vd I'= NULL && | 2arc_ndev != 0 && !(l2arc_norw && devw)) {
4191 /*

4192 * Read fromthe L2ARC if the following are true:
4193 * 1. The L2ARC vdev was previously cached.

4194 * 2. This buffer still has L2ARC net adat a.

4195 * 3. This buffer isn’t currently witing to the L2ARC.
4196 * 4. The L2ARC entry wasn’t evicted, which nay

4197 * al so have invalidated the vdev.

4198 * 5. This isn't prefetch and | 2arc_noprefetch is set.
4199 */

4200 i f (HDR_HAS_L2HDR(hdr) &&

4201 I'HDR_L2_WRI TING(hdr) && ! HDR L2_EVI CTED( hdr) &&
4202 I (1 2arc_noprefetch & HDR_PREFETCH(hdr))) {

4203 | 2arc_read_cal | back_t *cb;

4205 DTRACE_PROBE1(| 2arc__hit, arc_buf_hdr_t *, hdr);
4206 ARCSTAT_BUWP(arcstat _| 2_hits);

4208 cb = knmem zal | oc(si zeof (I2arc_read_callback_t),
4209 KM SLEEP) ;

4210 cb->1 2rcb_buf = buf;

4211 ch->| 2rch_spa = spa;

4212 cb->l 2rcb_bp = *bp;

4213 ch->l2rch_zb = *zb;

4214 ch->l2rcbh_flags = ZI o flags

4215 ch->l 2rch_ conpress = b_conpress;

4217 ASSERT(addr >= VDEV_LABEL_START_SI ZE &&

4218 addr + size < vd->vdev_psi ze -

4219 VDEV_LABEL_END_SI ZE) ;

4221 /*

4222 * | 2arc read. The SCL_L2ARC lock will be
4223 * rel eased by |2arc_read_done().

4224 * |ssue a null zio Tf the underlying buffer
4225 * was squashed to zero size by conpression.
4226 */

4227 if (b_conpress == ZI O_COVWPRESS_EMPTY) {

4228 rzio = zio_null (pio, spa, vd,

4229 | 2arc_read_done, cb,

4230 zio_flags | ZI O FLAG DONT_CACHE |
4231 Z1 O_FLAG_ CANFAI T

4232 ZI O_FLAG_DONT_PROPAGATE |

4233 ZI O_FLAG DONT_RETRY) ;

4234 } else {

4235 rzio = zio_read_phys(pio, vd, addr,
4236 b_asi ze, buf->b_data,

4237 ZI O_CHECKSUM COFF,

4238 | 2arc_read_done, ch, priority,
4239 zio_flags | ZI O FLAG DONT_CACHE |
4240 ZI O FLAG CANFAI L |

4241 Z1 O_FLAG _DONT_PROPAGATE |

4242 ZI O_FLAG DONT_RETRY, B_FALSE);
4243 }

4244 DTRACE_PROBE2(| 2arc__read, vdev_t *, vd,
4245 zio_t *, rzio);

4246 ARCSTAT_I NCR(arcstat _| 2_read_bytes, b_asize);
4248 if (*arc_flags & ARC FLAG NOMAIT) {

4249 zi o_nowai t(rzio);

4250 return (0);

4251 }

4253 ASSERT(*arc_flags & ARC FLAG WAIT);

4254 if (zio_wait(rzio) == 0)
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__unchanged_portion_omtted_

5592 /*

5593
5594
5595

* Aread to a cache device conpl et ed.

return (0);

/* 12arc read error; got
} else {

o zio_read() */

DTRACE_PROBE1(| 2arc__mi ss,
arc_buf _hdr_t *, hdr);

ARCSTAT_BUMP(arcstat _| 2_

if (HDR_L2_WRI TI NG(hdr))

m sses) ;

ARCSTAT_BUMP(ar cstat _| 2_rw_cl ash);
spa_config_exit(spa, SCL_L2ARC, vd);

} else {
if (vd !'= NULL)

spa_config_exit(spa, SCL_L2ARC, vd);

if (l2arc_ndev =0

DTRACE_PROBEL(| 2arc__mi ss,

arc_buf _hdr_t *, hdr)
ARCSTAT_BUWP(arcstat _| 2_

}

rzio = zio_read(pio, spa, bp, buf->b_dat
arc_read_done, buf, priority, zio_fl

if (*rarc_flags & ARC_FLAG WAIT)
return (zio_wait(rzio));

ASSERT(*arc_fl a gs & ARC _FLAG NOWAI T) ;
zio_nowai t(rzio

}
return (0);

Val i date buffer

* handing over to the regular ARC routines.

*/

5596 static void
5597 | 2arc_read_done(zio_t *zio)

5598 {

5599
5600
5601
5602
5603

5605
5606

5608

5610
5611
5612
5613

5615
5616
5617
5618

5620
5621
5622
5623

| 2arc_read_cal | back_t *cb;
arc_buf _hdr _t *hdr;
arc_buf _t *buf;

kmut ex_t *hash_l| ock;

int equal;

ASSERT(zi 0->i o_vd != NULL);
ASSERT( zi 0->i o_flags & ZI O FLAG_DONT_PROPAGATE) ;

spa_config_exit(zio-> o_spa, SCL_L2ARC, zio->io_

cb = zio->io_private;
ASSERT(cb !'= NULL);

buf = cb->l 2rcb_buf;
ASSERT(buf 1= NULL);

hash_l ock = HDR_LOCK( buf - >b_hdr);

mut ex_ent er (hash_| ock) ;

hdr = buf->b_hdr;

ASSERT3P( hash_| ock, ==, HDR _LOCK(hdr));

/*
* |f the buffer was conpressed, deconpress it f
*

if (cb->l2rcb_conpress != ZI O COWRESS_OFF)

m sses) ;

a, size,
ags, zb);

contents before

vd) ;

irst.
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5624
5625
5626
5627

| 2ar c_deconpress_zi o(zio, hdr, ch->l2rcb_conpress);
ASSERT(zi 0->i o_data != NULL);
ASSERT3Y( zi 0- > 0_si ze, ==, hdr - >b_si ze);
ASSERT3U( BP_GET_LSI ZE(&cb >l 2rcb_bp), ==, hdr->b_size);

5628 #endif /* | codereview */

5630
5631
5632
5633
5634
5635
5636
5637
5638
5639
5640
5641
5642
5643
5644
5645
5646
5647
5648
5649
5650
5651
5652

5654
5655
5656
5657
5658
5659
5660

5662

5664
5665
5574
5666
5667
5668

5670
5671 }

/*
* Check this survived the L2ARC j our ney.
*/

equal = arc_cksum equal (buf);
if (equal &R zio->o_error == 0 & ! HDR L2_EVI CTED( hdr)) {
mut ex_exi t (hash_l ock);
zi o->i o_private = buf;
zi 0->i 0o_bp_copy = cb->l2rcb_bp; /* XXX fix in L2ARC 2.0 */
zio->io_bp = &zio->i o_bp_copy; /* XXX fix in L2ARC 2.0 */
arc_read_done(zio);
} else {
mut ex_exi t (hash_l ock) ;
/*

* Buffer didn't survive caching. Increnment stats and
* reissue to the original storage device.
*/
if (zio->o_error !'=0) {
ARCSTAT_BUWP(arcstat _|2_io_error);
} else {
zio->io_error = SET_ERROR(EI O ;
}
i1f (!equal)
ARCSTAT_BUMP(ar cst at _| 2_cksum bad) ;
/*
* |f there’s no waiter, issue an async i/o to the primry
* storage now. |f there *is* a wai ter, the caller nust
* issue the i/o in a context where it’'s OK to bl ock.
*
if (zio->io V\alter == NULL) {
zio_t *pio = zio_unique_parent(zio);
ASSERT(!pio || pio->io_child_type == ZI O CH LD_LOG CAL) ;
zi o_nowai t (zi o_read(pio, cb->l2rcb_spa, &cb->l2rcb_bp,
buf->b_data, hdr->b_size, arc_read_done, buf,
buf - >b_data, zio->io_size, arc_read_done, buf,
zio->io_priority, cb->l2rcb_flags, &cb->I2rcb_zb));
}

}

kmem free(ch, sizeof (l2arc_read_callback_t));

__unchanged_portion_omtted_

5830 /
5831
5832
5833
5834
5835
5836
5837
5838
5839
5840

Find and wite ARC buffers to the L2ARC devi ce.

*

*

*

* An ARC FLAG L2_ WRITING flag is set so that the L2ARC buffers are not valid
* for reading until they have conpleted witing.

* The headroom boost is an in-out paraneter used to maintain headroom boost
* state between calls to this function.

*
*

Returns the nunmber of bytes actually witten (which nay be smaller than
* the delta by which the device hand has changed due to alignnent)
*/

5841 static uint64_t

5842 |
5843
5844 {

2arc_write_buffers(spa_t *spa, |2arc_dev_t *dev, uint64_t target_sz,
bool ean_t *headr oom boost)
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5845
5846
5847
5848
5849
5850
5851
5852
5853

5855

5857
5858

5860
5861
5862
5863
5864
5865

5867
5868
5869
5870
5871

5873
5874
5875
5876
5877
5878

5880
5881
5882
5883
5884
5885
5886
5887
5888
5889

5891
5892
5893

5895
5896
5897

5899
5900
5901
5902

5904
5905
5906
5907
5908
5909
5910

arc_buf _hdr _t *hdr, *hdr_prev, *head;

uint64_t wite_asize, wite_psize, wite_sz, headroom
buf _conpress_ninsz;

voi d *buf _dat a;

bool ean_t full;

| 2arc wrlte caI | back_t *cb;

zio_t *pio, *wzio;

uint64_t guid = spa_l oad_gui d(spa);

const bool ean_t do_headr com boost = *headr oom boost ;

ASSERT(dev->| 2ad_vdev != NULL);

/* Lower the flag now, we might want to raise it again later. */

*headr oom boost = B_FALSE;

pio = NULL;
wite_sz = wite_asize = wite_psize = 0;
full = B_FALSE;

head = kﬁem_cache_al I oc(hdr_l 2only_cache, KM PUSHPAGE);
head->b_flags | = ARC FLAG L2_WRI TE_HEAD;
head->b_flags | = ARC_FLAG HAS_L2HDR;

/*
* W will want to try to conpress buffers that are at |east 2x
* device sector size.

*/

buf _conpress_minsz = 2 << dev->| 2ad_vdev->vdev_ashi ft;

*

* Copy buffers for L2ARC witing.
*/

for (int try = 0; try <= 3; try++) {
mul tilist subllst t *m's = l2arc_sublist_lock(try);
uint64_t passed_sz = 0;

| *

* L2ARC fast warnup.
*

the

* Until the ARCis warmand starts to evict, read fromthe

* head of the ARC lists rather than the tail.
*

if (arc_warm == B_FALSE)

hdr = multilist_sublist_head(ms);
el se

hdr = multilist_sublist_tail(ms);

headroom = target_sz * | 2arc_headroom
if (do_headroom boost)
headr oom = (headroom * | 2arc_headr oom boost) /

for (; hdr; hdr = hdr_prev) {
kmut ex_t *hash | ock;
ui nt64_t buf_sz;

if (arc_warm == B_FALSE)

hdr_prev = multilist_sublist_next(nls,
el se

hdr_prev = multilist_sublist_prev(nis,

hash_l ock = HDR_LOCK( hdr);
if (Tmutex_tryenter(hash_ Iock)) {
/*

100;

hdr);
hdr);

* Skip this buffer rather than waiting.
*/

conti nue;
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5912
5913
5914
5915
5916
5917
5918
5919

5921
5922
5923
5924

5926
5927
5928
5929
5930

5932
5933
5934
5935
5936
5937
5938
5939
5940

5942
5943
5944
5945
5946
5947
5948

5950
5951
5952
5953
5954
5955
5956
5957
5958
5959
5960
5961
5962
5963
5872
5964
5965

5967
5968
5969
5970
5971
5972
5973
5974
5975

passed_sz += hdr->b_si ze;
if (passed_sz > headroon {
/*

* Searched too far.
*
/

mut ex_exi t (hash_I ock);
br eak;

}

if ('l12arc_wite_eligible(guid, hdr)) {
mut ex_exi t (hash_l ock);

conti nue;
}
if ((wite_sz + hdr->b_size) > target_sz) {
full = B_TRUE;
mut ex_exi t (hash_l ock);
break;
}

if (pio = NULL) {

* Insert a dummy header on the buflist so
* | 2arc_write_done() can find where the
* write buffers begin w thout searching.

mut ex_ent er (&dev- >l 2ad_nt x) ;
list_insert_head(&dev->l 2ad_buflist, head);
mut ex_exi t (&dev- >l 2ad_nt x) ;

cb = knmem al | oc(
si zeof (l2arc_wite_callback_t), KM SLEEP);
ch->l 2wch_dev = dev;
cb- >l 2wcb_head head;
pio = zio root(spa I 2arc _write_done, cb,
ZI O_FLAG CANFAI L) ;

}

/*
* Create and add a new L2ARC header.
*

hdr->b_| 2hdr. b_dev = dev;
hdr->b_flags |= ARC_ FLAG L2_WRI TI NG,
/*

* Tenporarily stash the data buffer in b_tnp_cdata.

* The subsequent wite step will pick it up from

* there. This is because can’t access b_| 1hdr. b_buf
* vmthout hol di ng the hash_l ock, which we in turn

* can’'t access W thout hol ding the ARC Iist |ocks

* (which we want to avoid during conpression/witing).
*

/
hdr->b_I 2hdr. b_conpress = ZI O COWRESS_CFF;
HDR_SET_COMPRESS( hdr , ZIO COVPRESS_OFF) ;
hdr=>b_T2hdr.b_asi ze = hdr->b_si ze;
hdr->b_| 1hdr. b_t np_cdata = hdr->b_| 1hdr. b_buf - >b_dat a;

/
Explicitly set the b_daddr field to a known
val ue which neans "invalid address". This
enables us to differentiate which stage of
| 2arc_wite_buffers() the particul ar header
isin (e.g. this loop, or the one bel ow).
ARC_FLAG L2_WRITING i s not enough to make
this distinction, and we need to know in
order to do proper |2arc vdev accounting in

R
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5976
5977
5978
5979
5980
5981
5982
5983
5984
5985
5986
5987
5988

5990
5991

5993
5994
5995

5997
5998
5999
6000
6001
6002

6004

6006
6007

6009

6011
6012
6013

6015
6016
6017
6018
6019
6020
6021

6023

6025
6026
6027
6028
6029
6030
6031
6032

6034
6035
6036
6037
6038
6039
6040

}

arc_rel ease() and arc_hdr_destroy().

*

*

* Note, we can’t use a new flag to distinguish
* the two stages because we don’t hold the

* header’s hash_|l ock below, in the second stage
* of this function. Thus, we can't sinply

* change the b_flags field to denote that the
* 1O has been sent. W can change the b_daddr
* field of the L2 portion, though, since we'll
* be holding the |2ad_ntx; which is why we're
* using it to denote the header’s state change.

*

hdr->b_| 2hdr. b_daddr = L2ARC_ADDR_UNSET;

buf _sz = hdr->b_si ze;
hdr=>b flags | = ARC_ FLAG HAS_L2HDR;

nmut ex_ent er (&dev- >l 2ad_nt x) ;
list_insert_head(&dev->l2ad_buflist, hdr);

mut ex_exi t (&ev- >l 2ad_nt x) ;

/*

* Conpute and store the buffer cksum before

* writing. On debug the cksumis verified first.
*/

arc_cksumverify(hdr->b_I 1hdr. b_buf);
arc_cksum conput e(hdr->b_| 1hdr. b_buf, B_TRUE);

nut ex_exi t (hash_| ock);

wite_sz += buf_sz;

mul tilist_sublist_unlock(ms);

if
}

(full == B_TRUE)
br eak;

/* No buffers selected for witing? */

if (pio ==

NULL)

ASSERTO(wWrite_sz);

ASSERT( ! HDR_HAS L1HDR( head));

kmem cache_free(hdr _| 2only_ cache head) ;
return (0);

}

mut ex_ent er (&dev- >l 2ad_nt x) ;

| *

* Now start witing the buffers. W' re starting at the wite head
* and work backwards, retracing the course of the buffer selector
* | oop above.

*/

(hdr

ul

-

*
*
*
*
*

*/

= |ist_prev(&dev->l 2ad_buflist, head); hdr;
hdr =
int64_t buf_sz;

i st_prev(&dev->l2ad_buflist, hdr)) {

We rely on the L1 portion of the header below, so
it’s invalid for this header to have been evicted out
of the ghost cache, prior to being witten out. The
ARC FLAG L2_WRITING bit ensures this won't happen.

ASSERT( HDR_HAS_L1HDR( hdr));
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6042
6043
6044
6045
6046
6047
6048
6049

6051
6052
6053
6054
6055
6056
6057
6058
6059
6060

6062
6063
6064
6065
6066
6067

6069
6070
6071
6072
6073
6074

6076
6077
6078

6080
6081
6082
6083

6085
6086
6087

6089

6091
6092
6093
6094
6095
6096
6097
6098

6100

6102
6103
6104
6105
6106
6107

/
We shouldn’t need to lock the buffer here, since we flagged
it as ARC_FLAG L2_WRITING in the previous step, but we nust
take care to only access its L2 cache paranmeters. In
particular, hdr->l1hdr.b_buf may be invalid by now due to
ARC eviction.

* ok kb ko

*/
hdr->b_| 2hdr. b_daddr = dev->| 2ad_hand;

if ((HDR_L2COWPRESS(hdr)) &&
hdr->b_| 2hdr. b_asi ze >= buf _conpress_ninsz) {
if (l2arc_conpress_buf(hdr)) {
/*

* | f conpression succeeded, enabl e headroom
* boost on the next scan cycle.

*

*headr oom boost = B_TRUE;

}

/*

* Pick up the buffer data we had previously stashed away
* (and now potentially al so conpressed).

*

buf _data = hdr->b_| 1hdr. b_t np_cdat a;
buf _sz = hdr->b_I| 2hdr. b_asi ze;

/*

* We need to do this regardless if buf_sz is zero or

* not, otherw se, when this |2hdr is evicted we'll

* renove a reference that was never added.

*/

(voi d) refcount_add_many(&dev->| 2ad_al | oc, buf_sz, hdr);

/* Conpression nmay have squashed the buffer to zero length. */
if (buf_sz !=0)
uint64_t buf_p_sz;

wzio = zio_write_phys(pio, dev->l|2ad_vdev,
dev- >l 2ad_hand, buf _sz, buf_data, ZI O CHECKSUM_OFF,
NULL, NULL, ZI O PRI ORI TY ASYNC VR TE,
ZI O FLAG CANFAIL, B_FALSE);

DTRACE PR(BEZ(IZarc wite, vdev_t *, dev->|2ad_vdev,
zio_t *, wzio);
(void) zio_nowait (WZI 0);

wite_asize += buf_sz;

/*
* Keep the clock hand suitably device-aligned.
*/

buf _p_sz = vdev_psi ze_to_asi ze(dev->| 2ad_vdev, buf_sz);
wite_psize += buf_p_sz;
dev->| 2ad_hand += buf_p_sz;

}
mut ex_exi t (&dev->| 2ad_nt x) ;

ASSERT3U(write_asize, <=, target_sz);
ARCSTAT_BUWP(arcstat _| 2_wites_sent);

ARCSTAT_I NCR(arcstat _| 2_wite_bytes, wite_asize);
ARCSTAT_I NCR(arcstat _| 2_size, wite_sz);

ARCSTAT_I NCR(arcstat _| 2_asi ze, wite_asize);
vdev_space_updat e(dev- >l 2ad_vdev, wite_asize, 0, 0);
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6109 I*

6110 * Bunp device hand to the device start if it is approaching the end.
6111 * |2arc_evict() will already have evicted ahead for this case.
6112 *

6113 f (dev->l2ad_hand >= (dev >| 2ad_end - target_sz)) {

6114 dev->I2ad_hand = dev->| 2ad_start;

6115 dev->| 2ad_first = B_FALSE;

6116 }

6118 dev->| 2ad_writing = B_TRUE

6119 (void) zio_wait(pio);

6120 dev->|l 2ad_writing = B FALSE,

6122 return (wite_asize);

6123 }

6125 /*

6126 * Conpresses an L2ARC buffer.

6127 * The data to be conpressed nust be prefilled in |1hdr.b_tnp_cdata and its
6128 * size in |2hdr->b_asize. This routine tries to conpress the data and
6129 * depending on the conpression result there are three possible outcones:
6130 * *) The buffer was inconpressible. The original |2hdr contents were left
6131 * untouched and are ready for witing to an L2 device.

6132 * *) The buffer was all-zeros, so there is no need to wite it to an L2
6133 * device. To indicate this situation b_tnp_cdata is NULL'ed, b_asize is
6134 * set to zero and b_conpress is set to ZI O COWRESS EMPTY.

6135 * *) Conpression succeeded and b_tnp_cdata was replaced with a tenporary
6136 * data buffer which holds the conpressed data to be witten, and b_asize
6137 * tells us how nuch data there is. b_conpress is set to the appropri ate
6138 * conpression algorithm Once witing is done, invoke

6139 * | 2arc_rel ease_cdata_buf on this |2hdr to free this tenporary buffer.
6140 *

6141 * Returns B_TRUE if conpression succeeded, or B_FALSE if it didn't (the
6142 * buffer was inconpressible).

6143 */

6144 static bool ean_t

6145 | 2arc_conpress_buf (arc_buf _hdr_t *hdr)

6146 {

6147 voi d *cdat a;

6148 size_t csize, len, rounded;

6149 ASSERT( HDR_HAS_L2HDR( hdr)) ;

6150 | 2arc_buf _hdr_t *12hdr = &hdr->b_| 2hdr;

6152 ASSERT( HDR_HAS LlHDR(hdr))

6153 ASSERT( | 2hdr - >b_conpr ess == ZI| O COVPRESS_CFF) ;

6062 ASSERT( HDR_GET_COWPRESS( hdr) == ZI O COMPRESS O:F)

6154 ASSERT( hdr->b_T1hdr.b_t np_cdata 1= NULL);

6156 len = | 2hdr->b_asi ze;

6157 cdata = zio_data_buf_alloc(len);

6158 ASSERT3P(cdata =, NULL);

6159 csize = zio_conpress_dat a(ZI O COWPRESS_LZ4, hdr->b_| 1hdr.b_t np_cdat a,
6160 cdata, [2hdr->b_asize);

6162 rounded = P2ROUNDUP(csi ze, (size_t)SPA_M NBLOCKSI ZE);

6163 if (rounded > csize)

6164 bzero((char *)cdata + csize, rounded - csize);

6165 csize = rounded;

6166 }

6168 if (csize == 0) {

6169 /* zero block, indicate that there’s nothing to wite */
6170 zi o_dat a_buf free(cdata I en);

6171 | 2hdr - >b_conpress = ZI O_ OCNPRESS EMPTY;

6080 HDR_SET_COWPRESS( hdr, ZI O COVPRESS ENPTY)
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6172
6173
6174
6175
6176
6177
6178
6179
6180
6181
6090
6182
6183
6184
6185
6186
6187
6188
6189
6190
6191
6192
6193
6194
6195 }

| 2hdr - >b_asi ze = 0;
hdr->b_| Thdr.b_tnp_cdata = NULL;
ARCSTAT_BUMP(arcstat _| 2_conpress_zeros);
return (B_TRUE);

} else if (csize > 0 & csize < len) {
/*

* Conpression succeeded, we'll keep the cdata around for
*/writi ng and rel ease it afterwards.
*
| 2hdr - >b_conpress = ZI O COWRESS_LZ4;
HDR_SET_COMPRESS( hdr, ZI O COWPRESS_LZ4) ;
| 2hdr - >b_asi ze = csi ze
hdr->b_| Thdr. b_t np_ cdata = cdat a;
ARCSTAT_BUMP(arcstat _| 2_conpress_successes) ;
return (B_TRUE);

} else {
/*

* Conpression failed, release the conpressed buffer.
* 1 2hdr will be left unnodified.
*/

zi o_data_buf _free(cdata, |en);
ARCSTAT_BUMP(arcstat _| 2_conpress_fail ures);
return (B_FALSE);

}

__unchanged_portion_omtted_

6259 /
6260
6261
6262
6263
6264

*

* Rel eases the tenporary b_tnp_cdata buffer in an | 2arc header structure.
* This buffer serves as a tenporary hol der of conpressed data while
* the buffer entry is being witten to an | 2arc device. Once that is
* done, we can dispose of it.
*
/

6265 static void

6266 |
6267 {
6268
6269
6177

6271
6272

6274
6275
6276
6277
6278
6279
6280
6281
6282
6283
6284
6285
6286
6287
6288
6289
6290
6291
6292
6293
6294
6295
6296

2arc_rel ease_cdat a_buf (arc_buf _hdr_t *hdr)

ASSERT( HDR_HAS_L2HDR( hdr));
enum zi o_conpress conp = hdr->b_| 2hdr. b_conpress;
enum zi o_conpress conp = HDR GET_COWMPRESS( hdr) ;

ASSERT( HDR_HAS L1HDR( hdr))
ASSERT(conp == ZI O COVPRESS_CFF || L2ARC_|'S_VALI D_COMPRESS( conp))

if (conp == ZI O COMPRESS_OFF) {
*

* In this case, b_tnp_cdata points to the sane buffer
* as the arc_buf_t's b_data field. W don’t want to
* free it, since the arc_buf_t will handle that.

*

hdr->b_| 1hdr. b_tnp_cdata = NULL;
} else if (conp == ZI O COVPRESS_EMPTY) {
/ *

* In this case, b_tnp_cdata was conpressed to an enpty
* buffer, thus there’s nothing to free and b_tnp_cdata
* shoul d have been set to NULL in |2arc_wite_buffers().
*

/
ASSERT3P( hdr->b_I 1hdr.b_t np_cdata, ==, NULL);
} else {
/ *

* |f the data was conpressed, then we've allocated a
* tenporary buffer for it, so now we need to release it.
*/

ASSERT( hdr->b_| 1hdr. b_tnp_cdata != NULL);

zi o_data_buf _free(hdr->b_I 1hdr. b_t np_cdat a,
“hdr->b_size);

hdr->b_| 1hdr.b_t np_cdata = NULL;
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6297
6299 }

__unchanged_portion_omtted_

}
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 62 ARC FLAG '\DAAIT = 1 << 21 /* perform async I/O*/
5672 Wed Sep 9 19:47:42 2015 63 ARC_FLAG_PREFETCH =1 << 3, /* 1/O0is a prefetch */
new usr/src/uts/comon/fs/zfs/sys/arc.h 64 ARC_FLAG_CACHED =1 << 4, /* 1/Owas in cache */
6214 zpool s going south 65 ARC_FLAG_L2CACHE =1 << 5, /* cache in L2ARC */
LEEE R R R EE SRR REEEEEEEEEEE RS SRR EEEEEEEEEEEEREREEEEEEEEESE] 66 ARC FLAG szvPRESS = 1 << 6‘ /* con«press in L2ARC */
1/*
2 * CDDL HEADER START 68 /*
3 * 69 * Private ARC flags. These flags are private ARC only flags that
4 * The contents of this file are subject to the terms of the 70 * will showuplnbflagsmthe arc_hdr_buf _t. These flags shoul d
5 * Common Devel opnent and Distribution License (the "License"). 71 * only be set by ARC code.
6 * You may not use this file except in conpliance with the License. 72 */
7 % 73 ARC_FLAG | N_HASH TABLE =1<<7, /* buffer is hashed */
8 * You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE 74 ARC_FLAG | O | N_PROGRESS =1 << 8, /* 1/Oin progress */
9 * or http://ww. opensol aris.org/os/licensing. 75 ARC_FLAG | O ERROR =1 <<9, /* 11O failed for buf */
10 * See the License for the specific |anguage governi ng perm ssions 76 ARC_FLAG FREED | N_READ =1 << 10, /* freed during read */
11 * and limtations under the License. 77 ARC_FLAG BUF_AVAI LABLE =1 << 11, /* block not in use */
12 = 78 ARC_FLAG_| NDI RECT =1 << 12, /* indirect block */
13 * When distributing Covered Code, include this CDDL HEADER in each 79 ARC_FLAG L2_WRI TI NG =1 << 13, /* write in progress */
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE. 80 ARC_FLAG L2_EVI CTED =1 << 14, /* evicted during 1/0 */
15 * |f applicable, add the follow ng below this CODL HEADER, wth the 81 ARC_FLAG L2_WRI TE_HEAD = 1 << 15, * head of wite list */
16 * fields enclosed by brackets "[]" replaced with your own identifying 82 /* indicates that the buffer contains metadata (otherwi se, data) */
17 * information: Portions Copyright [yyyy]l [nane of copyright owner] 83 ARC_FLAG BUFC_METADATA =1 << 16,
18 *
19 * CDDL HEADER END 85 /* Fl ags specifyi ng whet her opt|onal hdr struct fields are defined */
20 */ 86 ARC_FLAG HAS_L1HDR =1 << 17,
21 /* 87 ARC_FLAG HAS_L2HDR =1 << 18,
22 * Copyright (c) 2005, 2010, Oracle and/or its affiliates. Al rights reserved.
23 * Copyright (c) 2012, 2014 by Del phix. Al rights reserved. 89 /*
24 * Copyright (c) 2013 by Saso Kisel kov. Al rights reserved. 90 * The arc buffer’s conpression node is stored in the top 7 bits of the
25 =/ 91 * flags field, so these dummy flags are included so that MDB can
92 * interpret the enum properly.
27 #ifndef _SYS ARC H 93 *f
28 #define _SYS ARC H 94 ARC_FLAG_COWPRESS 0 =1 << 24,
95 ARC_FLAG_COVPRESS_1 =1 << 25,
30 #include <sys/zfs_context.h> 96 ARC_FLAG_COVPRESS_2 =1 << 26,
97 ARC_FLAG_COVPRESS_3 =1 << 27,
32 #ifdef _ cplusplus 98 ARC_FLAG_COVPRESS_4 =1 << 28,
33 extern "C' { 99 ARC_FLAG_COVPRESS_5 =1 << 29,
34 #endif 100 ARC_FLAG_COVPRESS_6 =1 << 30
36 #include <sys/zio.h> 88 } arc_flags_t;
37 #include <sys/dnu. h> __unchanged_portion_omtted_

38 #include <sys/spa. h>

40 /*
41 * Used by arc_flush() to informarc_evict_state() that it should evict
42 * all available buffers fromthe arc state being passed in.

*

/
44 #define ARC_EVICT_ALL -1ULL

46 typedef struct arc_buf_hdr arc_buf_hdr_t;

47 typedef struct arc_buf arc_buf_t;

48 typedef void arc_done_func '[(ZIO t *zio, arc_buf_t *buf, void *private);
49 typedef int arc_evict_func_t(void *private);

51 /* generic arc_done_func_t’'s which you can use */
52 arc_done_func_t arc_bcopy_func;
53 arc_done_func_t arc_get buf func;

55 typedef enum arc_fl ags
{

56

57 /*

58 * Public flags that can be passed into the ARC by external consuners.
59 */

60 ARC_FLAG_NONE =1 << 0, /* No flags set */

61 ARC_FLAG WAI T =1 << 1, /* performsync |/0O */




