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% zpool status -1
pool: export
state: ONLINE
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scan:
config:

errors:

NAME
export

mirror-0

/dev/chassis/SUN-Storage-14400.
/dev/chassis/SUN-Storage-J4400.

mirror-1

/dev/chassis/SUN-Storage-14400.
/dev/chassis/SUN-Storage-J4400.

mirror-2

/dev/chassis/SUN-Storage-14400.
/dev/chassis/SUN-Storage-J4400.

mirror-3

/dev/chassis/SUN-Storage-14400.
/dev/chassis/SUN-Storage-J4400.

mirror-4

/dev/chassis/SUN-Storage-14400.
/dev/chassis/SUN-Storage-J4400.
spares

rack22/SCSI Device 2/disk
rack22/SCSI Device 3/disk

rack22/SCSI Device 4/disk
rack22/SCSI Device 5/disk

rack22/SCSI Device 6/disk
rack22/SCSI Device 7/disk

rack22/SCSI Device 8/disk
rack22/SCSI Device 9/disk

rack22/SCSI Device 10/disk
rack22/SCSI_Device_ _11/disk

/dev/chassis/SUN-Storage-J4400.rack22/SCSI Device 0/disk
/dev/chassis/SUN-Storage-J4400.rack22/SCSI _Device 1/disk

No known data errors

g E ] Aol o

ol == lFTh

# zpool iostat -lv

capacity operations bandwidth

pool alloc free read write read write

export 2.39T 2.14T7 13 27 42.7K 300K

mirror 490G 438G 2 5 8.53K 60.3K
/dev/chassis/...rack22/SCSI_Device _2/disk - - 1
/dev/chassis/...rack22/SCSI Device 3/disk - - 1

mirror 490G 438G 2 5 8.62K 59.9K
/dev/chassis/...rack22/SCSI_Device _4/disk - - 1
/dev/chassis/...rack22/SCSI Device 5/disk - - 1

mirror 490G 438G 2 5 8.60K 60.2K
/dev/chassis/...rack22/SCSI_Device _6/disk - - 1
/dev/chassis/...rack22/SCSI Device 7/disk - - 1

mirror 490G 438G 2 5 8.47K 60.1K

croinfo, diskinfo, format ¥ prtconf " & = & 2]
Z}A| g U] 82 Oracle Solaris ¥ 2] : &3] 2 5} ]

EES IR

(> )

17« Oracle Solaris ZFS T} & ] 2~ &l (4 7H)

resilvered 379G in 8h31m with @ errors on Thu Jan 27 23:10:20 2011

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

AVAIL
AVAIL

0 4.47K
0 4.45K

0 4.52K
0 4.48K

0 4.50K
0 4.49K

READ WRITE CKSUM

0

[SECSINSINSENSENS IS IS ESE S RSy

60.

59.
59.

60.
60.

3K

9K

9K

2K
2K

0

[SECSINSINSENSENS IS IS ESE S RSy s)
[SECSINSTIESSE SIS IS IS INSIESEE 2N IS RS RS RS
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ZFS L3 A} vjo] L3 o] 4

Oracle Solaris 11:
oﬂ/q]/qu./‘

!
vfo] e o] 4

o] ] Ao A =mlo] 1eo] A TEA A £ A 5t A AHE 9

& g5l Aol o] A T Al ~Bl o] Hlo|H & A 3} A AR 02
A

A ZES 3} A] 2~ El o] hadow%% AR E A o] A | o] ¥ 2] wlo] 1| o] A o]
e AR #%7 & AF-g-3te = dA A 2B b o]HE
ufo] 28| o] 3} = 2 shadow 5= A B S AT+ %GLIE}.

1
o
=
)
=

fru

i)

>
>
L“_.‘ _.

file:///path
nfs://host:path

AHA g 82 179 3| o] A] “ZFS 3t A 28} vho| e o] A7 ARSI A 2.

jlLol 3L O .5 =
ZFS 3t ¥ T+ F4 715
Oracle Solaris 11: ©] Solaris & 2| 2~ ol A= 3 ¥ & EE T SEAAR AR L GE
A o] 4] NFS B2+= SMB & 5717} Al Al 5| =5 ZFS 3} U Al 2 'l o] 2% A TR A 22
gk

= ZFS 3} A~ ®) 9] NFS T+ SMB ¥ 15 95 3L zfs set share 8 3 & A}-&-3}o] 1}
I 5E A RE A Eeh o
m  NFS 3= SMB 3+ sharenfs =+ sharesmb 55 & X & on o & A & 5} o]

Al e

REA| G -2 159 9| o] 2] “ZFS 3k 4] 2 B

0 3 o

ZFS 3} A =¥ ¢t 5 3}

Oracle Solaris 11: ©] H 2] 2~ ol A= ZFS 3} Y A| A8l & 9k 5 8} & <= gl 51t}
o

o & £ o], tank/cindy I+ Y A| 2Bl 2 encryption 55 A HE A8 0 F A 5o
AU 7| st A s TS YEH = ZFZEE B AGE AY Y
o T2 F 4 gAo] of g D}.

# zfs create -o encryption=on tank/cindy
Enter passphrase for ’'tank/cindy’: xxx
Enter again: xxx

OLSLE]' s xﬂ © 7FS v} o /\]/\Eﬂ_% u= ;[H RS

=]
hus H
5:_401 }\]/\Eﬂ of| Ab&w ] Al A& 4 9l 5 o}

vk shel A 2 o] o5} 4

v

Flo

A W &2 173 3| o] ] “ZFS 3+ A| 28] oF 5 35 FAE A Al L.
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ZFS XJ—-—é__E_%‘ o] gAE 7] 5

ZFS 2=y 3k 3} o] (zfs diff)

Oracle Solaris 11; ©| & 2] 2ol A = 2fs diff B & = A}-&5Fo] ZFS 2~ AF z}o| & 5}el st
T AHF Y

ol 5 5o}, chg 5 2 sko] AR Tk g E) W AS T

$ 1s /tank/cindy

fileA

$ zfs snapshot tank/cindy@0913
$ 1s /tank/cindy

fileA fileB

$ zfs snapshot tank/cindy@0914

o & Eol, 5 29 4k k2] Afo] & Bhel s el v} v

¥
ol

& FEE AL

$ zfs diff tank/cindy@0913 tank/cindy@0914
M /tank/cindy/
+ /tank/cindy/fileB

29 Ao A et 227t A4 5 o2& VR U th + 5 fileB7} U 29 Ak
EATE e

2 189 #| o] A] “ZFS 2~ A Zfo] A (2fs diff)”

S
24
B

ol

ol
=
ofo
o

&
B

ofs
ol

>
>
fo

ZFSAR L EETHL A A 7S

Oracle Solaris 11: ©] & 2| 2o A &= tf5 3} 22 Al ZFS A A4 & 7] 50| AlFF e}

= zpoolimport -m™ % & Ab-&3te] FHEH 207 E5 7HA S ShF ok A
g2 96 9 o] Al Ykl 21 AL Y E A 2 E FaEAIA L.

- U7 RE ER EE NS T AT ol 15 e i Sl g

)8 A 7} A A e Foll el A% 5 gl A9 7] S L 7hA 8bA
o8& 57 5 sy oh AR 8= 97 9l o] Al 91 7] A& E_EE%
THA 7 E AR ALL
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ZFS 5714

°| | oA whE o] A A F A4 F WA 297 ¢ 1| o] =% RAID-Z(raidz1, raidz2
LxmmwﬂﬂLEL 3 7] 1/0 # 2] 4 ~%ﬂﬁﬂﬂﬂﬂﬂ 4 - & o A Zke]
71 7kgk vl b d] o] B{ 7} AHE 0 2 wle] B B of ol5 T F A E WA 29%
da#el=%l 7|ERAID-Z E2 ¢ & AA 5= B o] B ol v sl Y5 e}
ol o] E] 7} w] & & | o}
RAID-Z Eol| A m] 2] & &l v} bl o| B = | 2] F 5 A4 Fo] Al 3h= 2 7 v] <3k
st=dlo] & 5ol e F7F HE & AlgshA gk vl HE el dlolH 2=
F7t 3 7ko] v = A9k RAID-Z B 5 = o] A He| 29} F A5 A g ch o] 2 &
AL E 7] 5L 0 A A 5of sHA E v o)

of
&
=
" oY

Oracle Solaris 11: ©] 2]~ =sync 55 A B E AFE35lo] ZES v} A 2~ EH 9] 7] A
A Eeld 4 ol oh

7|2 7 A EE 57 LA A ERNAAS T3 E o 20 BE
FAE B A do|H 7 A E B sl AYvch 72 5714 s & A g e ®
ARt A AR A G5k 5714 A del o Esl= & 22 a7 g &
3o dlo|E &4 o] A S 4= 9l 55y

sync o F AR =Y A Ao wtE o] x| 7] A s Fol| AT F slFuth o=
Aol & 55 AH gho]l SA ALk o & W o3 25yt

# zfs set sync=always tank/neil

zil disable "l 71 =+ sync 55

)

1.7} 3E3HE Oracle Solaris & 2] 2~ ol 4] T o] A}

A& g

AA R ] 82 3 6-1

e

CEC RN

EALE] ZFS = ) 2] X

Oracle Solaris 11: ©] 2|~ A= -7 542 £33 zpool list & zpool status ™ & ol
gk A UG ghe Al st FUE AR E EAIS 0‘*1/]1:}

TS o] FrtE FE g 2 | AW E J R} zpool status HEHOE
e A=

AN E Y T Huget o & S vk 25k

scan: resilver in progress since Thu May 26 11:26:32 2011
1.26G scanned out of 2.40G at 6.15M/s, ©0h3m to go
1.26G resilvered, 56.3% done

2a#y A T BRadyrh o & S o3 Ao
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scan: scrub in progress since Fri May 27 08:24:17 2011
18.0M scanned out of 2.35G at 8.99M/s, 0h4m to go
0 repaired, 0.75% done

v AW SE ARG A E = v 2y e

scan: resilvered 2.34G in 1h2m with @ errors on Thu May 26 11:56:40 2011
o 23 R WA A YU o & S o 2 F ] oh

scan: scrub repaired 512B in 1h2m with @ errors on Fri May 27 08:54:50 2011
w A Sl 23 FAn A AU G E = ohe 3 AT

scan: scrub canceled on Wed Fri Jun 10 09:06:24 2011
o 2T AW 8 F o AR = A 2R AT E o] = 2| L5 v

# zpool status -T d tank 3 2
Wed Jun 22 14:35:40 GMT 2011
pool: tank
state: ONLINE
status: One or more devices is currently being resilvered. The pool will
continue to function, possibly in a degraded state.
action: Wait for the resilver to complete.
scan: resilver in progress since Wed Jun 22 14:33:29 2011
3.42G scanned out of 7.75G at 28.2M/s, 0h2m to go
3.39G resilvered, 44.13% done
config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0
mirror-@ ONLINE
c2t3d0 ONLINE
c2t4d@ ONLINE
mirror-1 ONLINE
c2t7d0 ONLINE
c2t8d0 ONLINE

[SESESESESRSRS]
[SESESESESRSRS]

0
0
0
0
0
0 (resilvering)

errors: No known data errors

ZFSACLA & >34 o FA4H 7 &5
Oracle Solaris 11: ©| E 2] 2ol A= o} 3} 22 ACL FAHE 7] 5o Al o}

|
s < ACLY = v A AL A A EES A 2] 81l deny ACE(Y Al & Al o] 35)7} 2 8 5 A
5 @ﬂ~~°ﬂ 0644, 0755 %= = 0664 &= ol = deny ACE”} 32 8 8} A ¢ A1t
0705, 0060 5 2] FE o = denyACEﬂ*”ﬁ.ﬁLL]‘:]-.
Olﬂ & Zholl &= &< ACL(%ll: 644)°ll deny ACE7} 35 Ut ol & &9 v} 23}
=

# 1s -v file.l
-rW-r--r-- 1 root root 206663 Jun 14 11:52 file.l

m
ot
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0:owner@:execute:deny

l:owner@:read data/write data/append data/write xattr/write attributes
/write _acl/write_owner:allow

2:group@:write data/append data/execute:deny

3:group@: read data:allow

4:everyone@:write data/append data/write_xattr/execute/write attributes
/write acl/write owner:deny

5:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

k<= ACL(l: 644) 0l o) 3 2} 5 #oll = deny ACE7} £3H5| A b5t o & 59
oh-5 3 25y

# 1s -v file.l
SrW-r--r-- 1 root root 206663 Jun 22 14:30 file.l
0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
l:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

o ACLo| €7 ] £ x| 2 & AAL WEG] 319) A4 £ o o 4 of 2 ACER
B@5 A ergrioh ol AL, 3 WS 7] B2 S 744 51 7] 919 9 2ol whe} 2 bl
A g,

®m aclinherit 55 AH & =d"d 53 A B 7} restricted® A A E 7% A3
a7t 23 YT &, ACLe| A =5 ol T o] 4f o 2] ACER & 5 7<l %?%LID}.

» 7] ACLE 7] 24 2 Z chmod( 3 7] vt} o] 7 of] ul2} ZES aclmode
iﬂi‘— 1;—] ol/wL/R].,Q_‘O‘]—/‘ e}

LS
L)
2
of¥

n A A EE A A w2 ACLel 3 A AFe] 7| & ‘PuserACEﬂ%l% 745
s A gte] At Z= Al aboll £t group ACEZ} 3H 4 o] 15 Akl 749
U5 A o] AL&H

AA 382 8 & “ACL 2 4 & AF-& 5} 9 Oracle Solaris ZFS 314 H 575

TR Al L.

u| 2 & = ZFS A 4 F -+ Z(zpool split)

Oracle Solaris 11: ©] & 2] 2~ 0| A1 = zpool split ™ & & Al &5l v| 2 & A AL ES
T & olFuh o] A m e E A Fo A D]iiﬂ—fE]E]‘H =5
==

it
A
i
o

El

A g &L 65 3 o] A “m] 2 R | ZFS A A4 EE £ st R EEIE
FAESH A L.

Oracle Solaris #2]: ZFS 5t & A] ~®] . 2012'd 2¥



ZFse M 2 75

ZFSiSCSI ¥ 7 13}

Oracle Solaris 11: ©] & 2| 2 o] 4] = iSCSI th A t] &= °] COMSTAR(Common Multiprotocol
SCSI Target) A 5 Abg-ehod aLAl H vk ]k o] M7 AMRES ZFS & % £ iSCSI
LUNS & 5l ol AH-8-% shareiscsi 55 FEE T o] A8 F 9l

o) gy E}. ZFS &F < iSCSILUN2 2 %LM 51 2 shel W stfadn ™
A3 ot

MOHI

LA & ) &2 244 7] o] A| “ZFS B-F 2 iSCSILUN S & AH-87S FF A4 A 2.

A ZFS A| 2®l = 2 A ~

Oracle Solaris 11: ©] & 2] 2~ of| A = 7} ZFS A & 4 Zof) 8 Eixﬂi
jL_ag-El L]r/} o] ii*ﬂ S o] /\gﬂ = oHLg;=1_ lg_l iﬂﬂ/‘é HZ=3) 7ro

|
S Aglshr] #9170 A El =} o] Z 2 A 29 % *% VM
E°] CPU A& EAI8H7] Sl Ao}

o] 83t A3 F ol T Z A Aof tf 3%
g%k olgld Tz A=A
soc(7)& A& Al 2

o
ol Ark Abg-& ¢ sl vk AR W 82

IFSTEAATEAR

Oracle Solaris 11: ©| E 2| 2~ ol A= 55 Al 7 (dedup) 5= A R E 285} ZES 3 Y
A| 22 El ol A T & tﬂolﬁ EAAE T AdFHCH Y "]/\ &l ] dedup 5= A E7}
Abgo® *éﬂ% 3¢ F 5oy & Ol 7o B A AR Y 1 A 15
ol ut A= FE T4 84 l' Zbell Tk

b3t 2ol o] 58 AR E GO E HYT 5 ol

# zfs set dedup=on tank/home
_13_1_7&”74}:‘&]_0] /\]/\Eﬂ ‘:Exéy_
H

S g2 4y s
cheak 2ol S5 A7 ] &g AT 5 9l

st

WS AA Y A E =0,

# zpool list tank
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
tank 136G 55.2G 80.8G 40% 2.30x ONLINE

zpool list EHo| TEH A A 55 ARE AU =E ol EF 5k

TEAASF AR AR o g A &2 143 3 ©] A] “dedup 5 F HHE

BEshA e
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Oracle Solaris ZFS&}?

Oracle Solaris ZFS 3} & A] 2~ 8l & & 2] 2}-& 753t o} & B & 9 A ' ol A=
73]4‘5] 7] k= hekst 7153 o] A& Tl ud Al A' o] | WAl S TR 0 2 vl

& 5hel A e gl e ZBs 4 &, 5 7h ahvd, qhel 517l 44,

==

ZFSEH I AR L
ZEFSol| = A A A A4 o] fe| & A& AZA Folet= 7l ol A H Uk x| F 71 A 31
Al~dl e Fe| A AAE 7o 2 ghE o A Fuh v A A S v ed sk ar bl o] E
TEAS AT ¢ =l E BF B A= Nd Sl AR A E
A Fe o2 A ohe AR 9 o] HE &-83517] 93l 3 *]i HS A e s gt
gl olg gt A = 3L Al A8 o] 7hAFSLEl EFoll A dlo|E o] | A wj A &
A& 4 ol= Frto] 7| Lol ot E 5 S Frlslr T2 54 9y
Al 2~ E o] WhA S A 5] gk 91 el o] 5]93\”5L|‘:]'

A
ZFS+= A% A EA A
dolol, dlole TE5A 5) 7|&Esta Y A/ A8 S vbE 5 = 392 gl o] H
A A4 o -g T F T 31U A AEE T o)A A AR & A ghE A o] wl] ol
Z REGY A Ao YA FE THSFAUFU AZLE Z EH v
Wl A 3L A| 28] 27]7} A5 27 F sk wf el o] o] AF 3t A] ~El Q]
A71Evje]l APS LA ® 5ok Al AR F7HEE F7F A glo] k Fell ol e
RE g A A" o] HA] FIFF 7S AL S AU T B A ol AFA ZEL2 A
v 22] A] 2 ') 3} 8] 5261 A ZH5-ghu o Wl 22| DIMMe] Al 28] of] F7} s AFE-A} 7}
g A A A W 2 E FA L o] S N LA Lol B AT HE S AR
o7t lsuch BE A 2E T2 A 2ol A Foh | 2e]| 7} A o2 AFE-g o)
ERRA MY
ZFS= E A A gt Al 2w i) & v Aol A up Y A '] AL = FAF A 3A <l
Arel sl 71 E 2] 3t Al 28l 2 A &b of| A Hl o] B & A Stk &, Hl o] E5 o]
otz = A 73 o] & Y E Eglof] A 5h= A|ZF Alolo A AE] A o] AXH uhd
Al 'l o] A o] x| o2 AFe| 7} v A F 7 A] o] 218 E A = fsck HH S
Abgsto] sl AE gl ol WH S 9t Al A8 A& E 2 Felel TR A A

24 Oracle Solaris #2]: ZFS 5t & A] ~®] . 2012'd 2¥



Oracle Solaris ZFS&F?

-

Tk Y
td

i

=

°

o

Bl Al =g ot o] ¢ g v A3 ]l 9 A A F)

T o

i~

=2
X

. [e]
Lok H ot 3k 4| sgo] Aol
Az B o) Ao B el g 7] 2 5hed, 4] 21
o

5
[o%

i
L 32 o

o b L e ok

S 2 ogo u
Mo e >

=

i g
2 o2 20 2 W i
ox E ol 1 o >4
m?h ~N ot 32
4 o
g S 0

= 2o o) o g

1ogk e ma| =g bR gton], A4S
A 34 e,

o &= M S £ Fu ofy
I 0 gy o 2
[T - o
b fj oo K T N !

PO L
ol
ol
Ir
M
f
=
>
S
A
Aus

fr 2 s
2 30

Fi o H

ol ot
B to

o N

>
==

Mo 2

2

k)
5
>
rlr
3
N
X
3
>

L
1

& Ah-g3hed o] ] 7}
A A 2P 9 5]

|28 Feko] A al T b
of 214 ) vjo] B} A=
EEREE MR
urgk Aol 7] %ol w5

T
.

Y
4
e oo
H e
>N
>
™
rr
N
N::a

T
oy
e 2
> 2
ot N
i}
T
ko
N
o
2
|o
2
=2
e
2
9, ATH

oo

T
>

> Mot
°
ko
&
h
2
ot
)
o

'\1&
N

—_
o o

| ~®lo| &Ak= 7} 1

o= o 7o BA
d S QAR gt Al 2R AR = g
o] E}(0_DSYNC Z | L& AF-&3}o] 7] 25 o o]
BAE P A 2 EAF ] gyl

¢

2
i
R
ol

2
hil)¥

by

|

(RN N L )

i
o>

[e)

)
)

P B fm
(1

T
r
ot
o

N2 2 AA A o o] E
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oledt L 75 HA St o] & EvtEA H7 T ¢ = WA o2 Adg e =
Az 2l DlolH 572 3L A28 ATl M s EM S& 22Tl =
dFE FA BEyh

3 ZFS= AHA| A vl ol Bl & Al w3 o ZFSe A A Fell thek et
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vl o gle 23 A
2P 5% 2|28 ¢ 841 el Tl kel 8t B A1 eh, 31 A A8 A
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snapshot

7o) o B ) 92 ZES o] & F7boll Al WA o] E o 2 AR T
ool B AHE oho7} 28 A& AFEahed AR

pool tolE Aol 238 AGA £2| o] F5 AEF T

path dolB A3 74 o gt S 2 TR A7
o] Fivtt

snapshot  Hl o] A13Fe] AW AES A sk AdEl A ol 74
gy

BT A" o] & F 2t Uol vbEEE 2 tp & 0l A] AE I} o]
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# zpool create tank mirror clt0do c2t0do

5 ZFS & TFAdofl o & AbA| &F U 82 45 5 o] x| “ZFS A A4 F 0| BA| 7|50
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A ZFS 3+ Al 281 < tanke B Qo whEk AFE Vs v A3 S S AR 3l e
/tankell AH5 o & nlg-E FHu )
# mkfile 100m /tank/foo
# df -h /tank
Filesystem size used avail capacity Mounted on
tank 80G  1o0M 806G 1% /tank
el M Frt o A 2R S ks 5 S th 3 A AR 2 T LT Eol A o
dolH Ats el =S e AR S A3t
+ alell A= A4 2 tankell A fsths o] T2 3 Al AHlS Rte = S 1o

# zfs create tank/fs
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# mkfile 100m /tank/fs/foo

# df -h /tank/fs

Filesystem size used avail capacity Mounted on
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33 9 o] Z] “ZFS 3} Y A <
home©] 2}+= o] 52| T+ A 228l of] ul} X] 5 v T,

EER PR ER FERLL AL
el 5ol A AR B4 e 55 YR E A Ptk o B 5T HuE 5 A 25
whEE 1A, 3he Al 28 B WAL Tl A 2R 9] b Abg of ¥, A B A g o B 5
chebat 442 Aol gl

33 9 o] A| “ZFS ol A 2B & > 9] o] of| A = /export/zfs/ userel] Pl E %
e 11:]341&317}NFS%% 3] 5‘3—-}’,—5]131] b o] Abg o g AR = o) gk Ab-g A}
Jeff°ﬂ o) &l 10GBS] #HE 7} A5 o},

o5 A Kol o g ARA gH 82 127 Fl| o] A] “ZFS 5 F A H 27N E RS A 2

EZ 2749
ZFS A3k = 2 H ol off gk Ap A g U -&-2 29 3| o] #] “ZFS A7 Z 2 5}

Ashe AL HE Uk
o) el ofl A= 718 5k 4] 22 o] e o] U] 2 AF§5] = 5k 4| 228 o] mEEo] v e,

# zfs create tank/home
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79} 4] %ﬂ%ﬂ“ﬂﬂ% EAEA Sl FAT E2 YR E YT
# zfs set mountpoint=/export/zfs tank/home

# zfs set share=name=home,path=/export/zfs,prot=nfs tank/home

name=home, path=/export/zfs,prot=nfs

# zfs set sharenfs=on tank/home

# zfs set compression=on tank/home

# zfs get compression tank/home

NAME PROPERTY VALUE SOURCE

tank/home compression on local

skl Al2dlo] nbgol Rl A T A28 52 YRS NPT S Ag ek o & S
o3 2 E o

# zfs create -o mountpoint=/export/zfs -o sharenfs=on -o compression=on tank/home
SERE Y TE AR S| tht AA G &2 127 9| o] A “ZFS 55 A H 2N E

2 2 tank Z 9| home It Y A| 28] o} of] 7| ¥ 1} Y A 2B o] Z1F 355 v}

A8 5 2] 29 g BHE e,
se) 4| 225 o] qbS o] | 152 4 1 7} home &l ol 4 7 ¥ 31& 4+ 2l <] o, 9}l
ARl A E T ol Bkl LE S5 AN E FA 02 WAY S gn,

# zfs create tank/home/jeff
# zfs create tank/home/bill

o] 2 gk i} A| Al Ao A TE AW ZHe AEFE R Jexport/zfs/ useroll
A5 o Z vl EE M NFSE Ed &3 Yt setc/vistab T2+ /etc/dfs/dfstab
shelg 4% 987} g

BA H
U A A S wbe = ub L 124 5] o] 2] “ZFS 3t A AE] BFE 7S F 2 HA] A 2.
g Al 2 E b E gl FFol off gF ApA g -8 154 5] o] ] “ZFS 3} A] 2~ E]
& EVE AR AL

CEREUE U R L

=8
P a B 7ol 2 Rlol AFS A7EALE R o BAHE A T,

# zfs set quota=10G tank/home/jeff

A7 g,
zfs list B8 & & ol AHE 7Feah 3t A28 B E Sl g
# zfs list

NAME USED AVAIL REFER MOUNTPOINT

tank 92.0K 67.06 9.5K /tank

tank/home 24.0K 67.0G 8K /export/zfs
tank/home/bill 8K 67.0G 8K /export/zfs/bill
tank/home/jeff 8K 10.0G 8K /export/zfs/jeff
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FSAZEEYTH 84

9431 Tk ZESE BRI 9 0] 2 A1-g-3ho] bl o) Sefo| 28 RS ES T2 E
E e ol WA o7 49—6‘ ™ format & % & & XA 5= IHE| A Hl o] &2 ok
AR o
Current partition table (original):
Total disk sectors available: 286722878 + 16384 (reserved sectors)
Part Tag Flag First Sector Size Last Sector
0 usr wm 34 136.72GB 286722911
1 unassigned wm 0 0 0
2 unassigned wm 0 0 0
3 unassigned wm 0 0 0
4 unassigned wm 0 0 0
5 unassigned wm 0 0 0
6 unassigned wm 0 0 0
8 reserved wm 286722912 8.00MB 286739295
ZES A4 Z o) AA Y 235 AR ek A vhe 28 A A B o
w AA Y AIE ALEEE 79 UHEE 0 2 /dev/dsk/cNtNdN o] B AR TFeFS
4£4ﬁq*iﬂiiﬂﬂéwﬁ“”ﬂ4Cﬂﬂﬂ ohe = A
A9 3L A ) /dev/dsk T) Bl B 2] o] 2] ©] ThE 9 x] o t] 235 & F stk ol e
B8 A g ohel W 50 2 T2 vlo] 22 2| o3 zBSell & 2ol 2 2

Al g3l oF gh o},

m x86 7| HF A| 2~ Hl of| A = t] A ol 7 & 3 Solaris fdisk - 3F d & o] glofof g},
Solaris fdisk & 3 & W& 7] &= W 7 o o g &}A| gk | £-2 Oracle Solaris #2]:
A L b A] 2" 0 134 “x86: Tl 2~ A A (AH )& H R AL

w ddYAaa 7 R4 FS RS 79 ZFS EFL #l o] 58 A &3 o} EFI gl o] £l
o) gk Z}A| gF ) -2 Oracle Solaris ¥ &]: A3 Y 5} X| A" o] “EFI ]| A F #| o] E7-&
B ahAL Al o

m ZFSFE Z80°7 A8 ] A3 = EFE o] & o] o}l SMI(VTOC) #| o] & =

gtE ook g th format -e & AFS Sl SMI#El o] E R AT ol &5
MAGE T st Eeohy © 5 WH S AbSslod Haad gol &S AT
T AdFULh & F Yol = &7 HAF 23 E A dF ok

86 A1 2<% o) A1 T& 7 22 Abgsho] SMI#| o] 2 el o] B2 ) 7 &
st FHA e A o A~ 35 A8 Solaris fdisk & 93 o shUE

x86# format -L vtoc -d cOtldo
x86# fdisk -B /dev/rdsk/c0tldop0

th g2 sMIE o] &3 7] 2 £ A H ol &S AbEsle A Hel S
ANAZF U 7| & 2 G ol =2 sogto] 27t FE ER ARG REE 27
0} 9O 2~ T 014\_\/]1;]_

w=E T\

sparc# format -L vtoc -d cOtldo
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IFSAZAEFY FHA 8L

[

EFI &l o] &5 SMI(VTOC) &l o] &2 W $H5} A} 7] B F-& o o H
713} 3 ) AFA| & U] 82 Oracle Solaris #H2]: B3 Y 3} A] 2 ®) 2] 12
ez AR ) e AR AL

v~ 3= A A 7 Z(A: /dev/dsk/c1t0d) = /dev/dsk Bl B B 2] W o] AHx] o] E 0 7

TAE =5 o] F(ol: c1tode) = AHEsted AT sl5Uth ol & Sl the 2 &
t23 o] YT

= cltodo

m  /dev/dsk/clt0d0o
m  /dev/foo/disk

ZFS A 7} A& Fol| A € Elo] 2 A&

tra Eefo]l 28 AFA ZE WS o v A~ 3= HE A 2l Solaris VTOC(SMI) @] o] & &

dlol &g AT 5 Urieh

_1_4
o
3
EW
41
N
N
N
o2,
r:l_‘
> ot rlr
ol
-
oX
rlo
o
i—l‘,
o
N
v
ofo
ot
o

2l o] 25 o o] o] 2G50
Cotol 2 ool o el ekl ook bl S A fent o A

# format

Specify disk (enter its number): 4

selecting cltldo

partition> p

Current partition table (original):

Total disk cylinders available: 14087 + 2 (reserved cylinders)

Part Tag Flag Cylinders Size Blocks
0 root wm 0 - 14086 68.35GB (14087/0/0) 143349312
1 unassigned wm 0 0 (0/0/0) 0
2 backup wm 0 - 14086 68.35GB (14087/0/0) 143349312
3 unassigned wm 0 0 (0/0/0) 0
4 unassigned wm (1) (1] (0/0/0) 0
5 unassigned wm 1] (1] (0/0/0) 0
6 unassigned wm 0 0 (0/0/0) 0
7 unassigned wm 0 0 (0/0/0) 0

o} format &3 7 Ffof] L2 o] Z x86 7| HF A] 2Bl of] 4] 72GB T] 2~ 2ol = 68GB 2] A&

ﬂ%%ﬂAﬁlﬂﬂ*ﬂﬂ*Wﬂ%*lﬂﬁ%oﬂHEﬂEﬂ*ﬂﬂ*Ml

£ 5 of lgIth Sebel 2 el b B et rom] WA 5 gleeh

# format

4% . Oracle Solaris ZFS A 2 4 = o2

43


http://www.oracle.com/pls/topic/lookup?ctx=E26925&id=SAGDFSdiskssadd-16103
http://www.oracle.com/pls/topic/lookup?ctx=E26925&id=SAGDFSdiskssadd-16103

FSAZEEYTH 84

selecting c1t0do

partition> p

Current partition table (original):

Total disk cylinders available: 49779 + 2 (reserved cylinders)

Part Tag Flag Cylinders Size Blocks
0 root wm 1 - 49778 68.36GB (49778/0/0) 143360640
1 unassigned wu 0 (1) (0/0/0) 0
2 backup wm 0 - 49778 68.36GB (49779/0/0) 143363520
3 unassigned wu 0 0 (0/0/0) 0
4 unassigned wu 0 (1] (0/0/0) 0
5 unassigned wu 0 0 (0/0/0) 0
6 unassigned wu 0 (1] (0/0/0) 0
7 unassigned wu 0 0 (0/0/0) 0
8 boot wu 0 - 0 1.41MB (1/0/0) 2880
9 unassigned wu 0 0 (0/0/0) 0

Solaris x86 A] 2~ Bl ol = fdisk IFE] A & &A1 o} fdisk J}E] *d-% /dev/dsk/cN[tN]dNpN
A o] FOo® BAF L, T 279 } 7153k &elo| 2o ti gk HE o] 2
A} o] A S H AEE A oo om XI A5 7] et o m & ZFS A A4 E T4
8 2ol o8l N[ tN]dNpN A & A}J‘l”}xl PEA AL

|2

ZESel A+ 7 AR Fo 7 AR Z AL S S5 5T o] 75 =8
% o] o}l P% AP e 2E Y ALES B5 o2 ghr}
s UFS#Y A ~®lo gl 2 A5 =7ZFS £S5 95 A Hehd 2 £ on| =
B A3517) 98 oF & A o 7 UFSE AF&-5HA ok
n TEZFSEA vl Al S B =B F5 0 7 X YR = ZFS ES S 9 A ~E)

S A s o] Al S 5 Sl T,
o

ShA Rk A S OEZPS A&
Adlstel = 7 9 d 2 b
7|7} 64MB ©| Aol o] o &

ZES A &4 8 1t Fe| T = ob5 28 A S HESA AL

s AR B2 A g AT E A g5lE Ao ZFS A A A FS wte = A 4 W gy o}
vl A3 Sefo| &, =9 of RAID o1& o] o LUN = A X E o] 7Rt BF
e A7t A FstE EFol A ES s A e, AN U AT SH ol A ZES
TA o] w - Hae A - s ohg 2 A thE St E Y ot A ZE 9o
AR EFHACRE 7ZFSE FASE WS 2= d =8l @ AU}
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IS AR E9) BA 7%

ofd| o] 7} Al Fet = T & A 7] 5 Akel o] 3t o| a3l oF gl A F FA o A=

T T EAAN A TS AT A e FA A= 2% A 5 U F Tk
s AZE o] 7N EF I AT A F sl E5 S AFEshed ZFSse] =l A A A&

A& 4= ol o) sk A uk o] gk Al 2 AR A| ¢ v} ZFS+ o] 2 3

A AN A = A o) 2 25 5h A ak F A A 5ol X v A= Aot e

oA T

A4 H A Aol of gk AFA| g W 82 13 7 “Oracle Solaris ZFS 7 & W » &

CES PR,
Haas 42D AADEFEAEH (AN 7ed 4 -9). FA ID AR E
AbEE ¢ 9l = Al 'l of| A = o] A B S B8l ZFSE ddl o] B A ¥ A A E
Ql A sk 4= ol AR ID A A 2 Tl = A 2'nteh ol E 4 9loem 2 g
HEZHAAM EHNEZHZ YT o] 53} o] AR E o] 55l7] Aol A &5
R 7|8l of huch s gl o] sidl| o] E = 7] EF =g of W73 3 7 A A~ E)
o|#l E = 7ZFS A A4 Fol| A AR IDE H A 5o AR & 4851 A] X5HA 2 4
SRR

ZFS A A =9 E-A| 7] &

ZFSt V|2 % Y RAID-Z T4 ol A A7F A B 55 AR diolH S5 4 &
A g3k et

45 9 o] x| “w B H A A4 F FAP”

46 | o] A| “RAID-Z A A4 & 74

47 3| o] ] “F-& FAJ of| A] | o] E] A}7} A B
47 S o] A “A A4 F o] 5 ~Egto] x>
47 | o] Z] “ZFS Sfo| H.g] = A A4 &7

v R ARs & TAE Al vtestH B A EEH & o] Ao HAav}
oy v|gE PN BS HAIEAED T UG BT 4 E2lA =
ool v E s FE T NG A 22 72 A R v A S v

K sieg

mirror clt@d0 c2t0do

MR ez o A v e Y TS v ATk

mirror c1t@d0@ c2t0d@ c3t0d@ mirror c4t@d0 c5t0d0 c6t0do

vl e A4 E RS 7)ol t 3 AR R W 82 48 o] A “ml R AL E RIS
FxskA Al L.
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46

RAID-Z A A & T4

v Gl AGLE AT A ZFsE T Y, ol s e s e e AT E AE
RAID-Z T4 & Al &3 o}h =+ 3 2] E] RAID-Z(raidz =+ raidz1)+ RAID-5%}
srAFghH T} o] % 9l 2] E] RAID-Z(raidz2)< RAID-62 51 A}ﬂbl =

RAIDZ-3(raidz3)oll tH 3k AHA @ W &2 vk £ 228 FH 2SI A 2
http://blogs.oracle.com/ahl/entry/triple parity raid z

£ 7] RAID-5 FAF & 122 5 (¢ll: RAID-4, RAID-6, RDP 2! EVEN-ODD)ell 4] RAID-5

Aky] 5];:4 o]a].j/_ ‘3—__!'1?1]21_] T,__;q]ﬂ Hl—/nusL/\ olél/];]_ RAID-5 A~ E E]—O] ;: o] u }
2o A 3L BE BSo| Ao 71EEI7I XMI Aglo] Fol A oTuHElEVHﬂOlEi&}

v|-& 7] 3h= %Eﬁi”ﬂl o g ¥ &8 A Huoh(ths AA 2 Egto| = &713
gl = 74 A 9]). RAID- Z°1W ZFST B 27| 7F A A Egho| Z 2 7] 7} B[ &
7} 8] RAID 2~ E EPO] Z 5 A ok o] Al = oY Al A~ F] 2 v e} o] o] B 7} 7}‘:'4
8| RAID A E gfo] = & ﬂﬂl g o2 ol 854 Bl v FTRIARE
7HA =& ZFSell A 3+ *l*E*‘ I A A Fe| & 55 IEH%E_—OH 715 g oh RAID-Z &
RAID-5 2=7] & & of| o gk A Al "l?ﬁ"l _AM AL EFAYh

X 2718 N7 t] ~ =9k prf o] i 2] €] o] 23 & ZHE RAID-Z %L*é-% °f (N-P)*XH}o] E
FAE 4= gl o dlo] e FAA 401 Al = 7] A P7H o AA AgE HAdd & 3l Foh
<l 9 2] €] RAID-Z 74 9] 7§ 271 o] Ak 2] v 2=, o] 5 9 El E] RAID-Z T4 2| 7%
37 o] A9 El*iﬂ%&f&»]t}. o & 5o, &t 3 2] E] RAID-Z 74 ol 4] 37 2]
t237b 8l & g 2l E] dlolEl =371 9] ] A2 5 shuel sl " el vl a3 b s
AA gy ol 1% &) 982 79 RAID-Z TA S w57 )8 e g E4dt ==

o<1 o},

A o 7 370 2] vl AT E 2HE RAID-Z A 2 o539 245y o)
raidz c1t@d0® c2t@d0 c3t0do

Mg o 2 o BAgRAID-Z 74 & o} &3 25 o},

raidz c1t@d0 c2t@d0@ c3t0d0 c4t0d0® c5t0d0 c6t0dd c7t0do
raidz c8t0d0 c9t0d0 cl0t0d0 cl1t0d0cl2t0d0® c1l3t0d0 c14t0do

%%ﬂ*iimmz%@ELEcfﬂ*ﬂaﬂali°i4a$‘%4%%%
=01, 1471 ¢ l*fﬁ' Z+ZE RAID-Z FA L 779 T 232 o] Fo] X F 1§07
e el S5 Yeh d Y o4 O F ]‘:lii%%%?RAIDZ:rLMOI HE2ATS
13 g o}

RAID-Z A 7
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IS AR E9) BA 7%

http://blogs.oracle.com/roch/entry/when to and not to

RAID-Z A &4 & A7 Aol of &k ApA @k Wl 82 13 A, “Oracle Solaris ZFS 74 7
Wb E BRI L

ZFSslol BBl E AR A =

Oracle®| Sun Storage 7000 Al 3 A] 2] Zol| 4| AF-&-& 4= 9= ZFS slo| 2| & A A4 &2
DRAM,SSD B! HDD7} A3t S+ AL 22 oo wolL $8a geldA A4y
R F 9 5 ol 4iTh o] AE-] Bel <l e o] el 4] A 4 B ZFS 554
TS ARstL 7 A SR A e sl o

o] Al ol ti g A4 g+ W &> Sun Storage Unified Storage System Administration
Guide = 2514 4] 2.,

% 4ol 4 vl o] B A7} X B
ZFS+ w2 3 = RAID-Z A o A dl o8 A7} A & 7] 55 Al gt

Rl BT WA A E S AR Bl AR E
obvleh G AF B Al o 2 uliro] A EE ulo| B & B g g,

\\o

ZFSE= 2= EAbg] o) # 7k AR of] A A
Wﬂﬁeﬂﬂﬂ%7ﬂﬂﬂW@éﬁ%
2 Egto| = A A 5] A od Tk

$402 yo]e & 2Eeto] ),
A o] of 2 B2 g 4] A ]

A 7}k AR 7} Foll Fohs] Rl ZESE A B Tl A2 B Y
2418 0.2 o o Bl B Al A Aol SRLIeh 7 7hak A vk 2
Eqhel ]2 EERAID-ZAA 7 S5 ol eh o] T4 E
Ao ahis b glof A4S AT LI A Fof, 47h 2] ] 2o
el e,

AR H
» 5 AEZO|ZE AL =4 v AT
= 17]¢] A}F RAID-Z 74
n 278 &H AEglo| ZE AFE5h= o] F v
ZFSt &4 F oA A= ot & 73 o] 7h A A Aihs A sk A| vt o] vpA] 2
Hd“%iﬂ%%ﬂ o] % ul2| 9} Ak 5 RAID-Z T4 & 25 £ 95 sl Hu
SEA gk o] 79 U] 2 A & x| o} o] 7HAF A A] 9l RAID-Z9F 25 vt & AF L] whA & Zh
Ao FL FHA AR T F3 9 FAS w7t AAE AR Ao

4% . Oracle Solaris ZFS A 2 4 = o2 47


http://blogs.oracle.com/roch/entry/when_to_and_not_to

ZFS AR £ E w7

ER

ZFS A Z A4

48

I ) =
Ewh=7| 9 AHA]
Ch A A of) A= ZFs A g 4
48 ¥ o] X| “ZFS A A4 F w57

w533 o) Al “A A F TR AA AW EAP
m 54 5 o] x| “ZFS A A4
m 579 o] x| “ZFS A A4 3

= e A sk o AvE] £ & AT

P2 RE o] 2] gk AF o] & e & wlf FF o] 5hA) Al & A
L

A o7 g Al 5 3 =] x| uk ZES ol A & %] 7}
o|u| Ab-& Fl A Ak & g o= AL otk E A A = E gt Bk 5o
zpool destroyE 2] 8l Al AF-§-5lA] Al &, o] Tt W B o] vidl gt A3 & 71 A &

A A4 EE& 9HE W zpool create W e AbE g Th ol HE S E o| F H 7 A A
TE AT E A F o] 5228 Jﬂ o| ] “ZFS T4 S A WY S F A 27 &
Z &8l oF gt

*ﬂﬂ* iﬂﬂ mwll
ﬂﬂiﬂiiééﬂﬂi%Q%

ol E AL E wE)

w29 ES WS Wnirror 719 S ol el & FAY AR L AA
g Tk B H Eol mirror 19| S5 W she of o] vl A Q& 5 9l Tk ThS

EEESHERE R L R

# zpool create tank mirror cld@ c2d@ mirror c3d0 c4do

T A mirror 7191 == A E A w7 A A 7 A A 1 S dERE Y o d ol B = R
ulgfo] A BA 02 A Eelo| Ty o] T r] AT Afo]o] &ukA ol o] B 7} FE-% Lo},

A= vl 3 = A o o @ AFA| g ) -2 13 A “Oracle Solaris ZFS 7 A W &
xP7:~}A1A]

A7) 78S H] 2 2 T4 of 4] = vhg kg o] 7] 15 v e,
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w Z|E W E Al FoF E AR E 7 A A (vdev) & SIS T E Y A3 B3 FU}
A GF ) &2 58 3] o] A] “A A4 FEol| AR RIS G A] L.

s EYE A F Y AT AR EE BAE A G T Y AT E
A sled wieE FA HE7] A WS- 63 F o] A “A A Fol| A A A
i = xl—x }/\I/n]_,__

n 7|E 0 HE FANA Y AT wA (A P A} wA " Y A7 278l 2
22 73 %ol by, AR gk W -2 70 5| o] A| “A A F o] AR wAE FERSIA AL

w0 E FA A YT e (e A] AT FA o e F e TR A S Al
;F%Wbﬂﬂﬂwﬁ 63 H| o] A] “H A4 Fol| A A A A4 Y 27 E
a4 Al

hobe el stod vl e © 4

R N = 2 NEE Y E w57 ApA g
g2 6590 A “n|HHE ZFS A A4 F& Bl 2 FutEI]E
A s ALA] S
n]H Gy AAGAL Fo A Ao, 20 FA = A AR 7Fobd AA = AU E A A
T AE o
ZFS &+ E Z wE 7]
s FEE T ST AME 26 EAA
n FE Zo| AL 5= AIEVTOCSMI) o] &S 7hdokstal, Z2 A3
& efo] A~ Z ukEofok gt}
n FEZ2v|E A EEULd o Aa A0 FE S o]ok gl zpool add W H S
Abgsled HamE Frtg o2 A of g nle H F AL w VA AR & RbE T
A RE, zpool attach ™8 % & Ab-&-3sle vl gl 7HA A & AT = sl5u Tt
= RAID-ZE+= 2Egto| = A2 2 L = 7] k5o
n FEEFSHESZIAAE M S G5 h
s FE Zof 3] A LF A = TS A H T A =S A9 o2 Ak

| A Z] 7F v Ep ] T
ERROR: ZFS pool <pool-name> does not support boot environments

# zpool add -f rpool log c0t6d0s0
cannot add to 'rpool’: root pool can not have multiple vdevs or separate logs

ZFS = E 3} A| 28 A x| U 2 Eo) o3t AN B U] 2L 54 “ZFS FE E 1A Q4
e E Fx V‘*l#.

RAID-Z A} 4 & 97|
< 3 2l E] RAID-Z &2 9= = 712 raidz =+ raidzl 71 Y = 7Fmirror W 4]
A= S ALt HE ES e =AY 5o ohg dl = 5719
Hagz 7445 S RAID-Z B A o F& Rh= = W& By

# zpool create tank raidz c1t0d0 c2t0d0 c3t0d0 c4t0d0 /dev/dsk/c5t0d0

4% . Oracle Solaris ZFS A 2 4 = o2 49



ZFS AR &= E wHE7) 9 4 A

o] dl = &5 | o] F = AA| AA| o] F& AHE St YA E AT F k= A
BojFu et /dev/dsk/c5t0d0 9 5t0do> EF =Y vl A3 2 vhe] gy o)

=
& 9E W raidz2 =+ raidz3 7| H =& A}E-5lod o] F sl 2l E] == AHE sl 2] E
RAID- Z:rL” < s T sy .

# zpool create tank raidz2 clt0d0 c2t0d0 c3t0d0 c4t0d0 c5t0do
# zpool status -v tank

pool: tank

state: ONLINE

scrub: none requested
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0
raidz2-@ ONLINE
clt@dd ONLINE
c2t0d® ONLINE
c3t0d0 ONLINE
c4t0d0 ONLINE
c5t0d0® ONLINE

[SASESESESISN S
(SIS SIS
[SASESES SIS S

errors: No known data errors

# zpool create tank raidz3 c0t0d0 c1t0d0 c2t0d0 c3t0d0 c4t0do
c5t0d0 c6t0d0 c7t0d0 c8todo
# zpool status -v tank
pool: tank
state: ONLINE
scrub: none requested
config:

NAME STATE READ WRITE
tank ONLINE
raidz3-0 ONLINE
c0t0dd ONLINE
c1t@0d® ONLINE
c2t0d® ONLINE
c3t0d0 ONLINE
c4t0d0 ONLINE
c5t0d@ ONLINE
c6t0d0 ONLINE
c7t0d@ ONLINE
c8t0d0d ONLINE

errors: No known data errors

3 2} ZFS RAID-Z T4 ol A = ¢t}

= 7| RAID-Z TA ol 7} # Ak
AR BF W) &2 58 9] o] &] “A A

n 7|ERAID-ZTAANA YA
& 7ol gh). AHA & 82 70

A x| RAID-Z 74 oll Al = oh5- Zhd o] A1 =] 7] ¢k e}
» 7|ERAID-Z A F7lt 2z 14

(@]
Py
[%2)
[
=

[SESESESESESESESE SRS
[SESESESESESESESE SRS
[SESESESESESESESE AR

dlo
N
Ja)
rl
o
a3
No
u
L
o

}:J

fg
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ZFS AR A F wHE 7] 9 AHA|

s RAID-ZTAANA H Az Ee|(Adlo] HAaE aA 5= Aas 27
2o}t 235 s ok shs 9= Al el)

» RAID-Z 7oA 22 A A = A A7} obd AR = A = A A
M5 U T RFEZL o] 7] 5& ¢l 8l whEd =] ol 5 o

wh

R A L.

RAID-Z 74 o] o 3k AFA| 3F W £ 46 91| o] A| “RAID-Z A A4 & 747

21 RZAEAESEA ZFS A A& F 97

5714 2@ Hol ) 7 POSIX &7 A& $5617] 918l ZIL(ZFS Al 8 2 1)o0|
AFRch o & S0, o] u o] 2 o] Edl A A o] A 28] & F ol 4] vhghe uff oA 5
& 72 A A ol A o] Fo K of & -7} ALF Q)5 TH NS R 7B 5§ T2 e
fsync() & Ab-&3tod dlo| B b A & A S 75 9l th

ZFS 2 A A A o] 37 A of] A AR5 Bl che A A2 94 E
AE A A L.
s ZFSOE 204 2 A= dlolEuo] A 21 s s o] gl
n HEO 2O ARXNE FHSIA IS d %
T Y g =2 g 2e] 35}
o E2 IS FEALL,

http://blogs.oracle.com/perrin/entry/slog blog or blogging on

n 20 AAE EAE F AL AV v g T S ) A 9 RAID-Z+ 2 AR o] A 4 = A]
e o
1o v .

w HEO B2 FAAI v YA AT FAAN 2D OFIESEH A EIEE
At AL E2 S

» EORAAEY I AZGEE ANE FIH 2A AA, A4, L], 7P 7] W

o

n 2O AR FH A TV Fell de A AA ] F 4 A7) (64MB) 0t S L g TH 2
A o) AR = in-play dl o] Bl 2] oF 2 v A AH Ut 21 E5S 20
NN A28 T E)o] AulE v v YA}

w 23479 F 27)5 AR 753 in-play tl o] E] 9] F o 7] o] =2 Al A| v 22
A7) 9] eF1/20]0fof Fth o] S Sof x| 28] 9] A A v 22| 7} 16GBS 7§ Z )
23 A A7)+ 8GB7F A Hg )
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# zpool create datap mirror cltld0 c1t2d@ mirror clt3d0 clt4d0
log mirror clt5d0 clt8do
# zpool status datap

pool: datap

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM

datap ONLINE 0 0 0
mirror-0@ ONLINE 0 0 0

cltld® ONLINE 0 0 0

clt2d® ONLINE 0 0 0

mirror-1 ONLINE 0 0 0

c1t3d0 ONLINE 0 0 0

clt4d® ONLINE 0 0 0

logs
mirror-2 ONLINE
clt5d0 ONLINE
clt8d® ONLINE

[SESES
[SESHES]
[SESES

errors: No known data errors

22 A Aol A F7-oll o g AR W82 o] 1125 FEsHA A £

N A B X5 AF-&-3bed ZFS A R & F 2SI
A A o 4 vl 2] 9} Tl 2 bel F A A A 5L A B
Abg ol o 2 g AR e 74 H ol o] 97 Are] Fatel o
apab o,

NA A7 o A4 Fg W E] AL F ool E A A AR 5 ]
o

# zpool create tank mirror c2t0d0 c2t1d0 c2t3d0 cache c2t5d0 c2t8d0
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c2t0d® ONLINE 0 0 0
c2t1d® ONLINE 0 0 0
c2t3d0 ONLINE 0 0 0

cache
c2t5d0o ONLINE
c2t8d0 ONLINE

S
SIS
S

errors: No known data errors

WA AR 7} o EHE s AR 7L xR o7 F v el o] Al = 7 A Y Ao} ) A
A7) 9] 7)ol wheh 47 7} A 9 4] = 2 | ) 2
zpool iostat " & & AF-&3lod £ ¢ 7] AHS ZUHE
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F|Ak9] Al 7HAF A A of] & o] Abe] '] A AR 7 L E ] 3 A FAAS v EE
RAID-Z 7} A A & dlo|E] B A& ﬂ%%qqﬂﬁﬂﬂo%ﬂ%ﬂiiﬂii
*ﬂﬂ*“‘#“i?ﬁ%QWéﬂﬂ%%ﬂWﬂ4&}% bt A5 &

FA e 558 7ha A e,

R EEC L ERPE R E R B R S St

# zpool create tank mirror cld@ c2d@ mirror c3d0 c4do

o d =4l Haart sl s A e v AR R A" Ee e
HL]:H e} qu L]l:}-

# zpool create mypool raidz2 cld0 c2d0@ c3d0 c4do

2pool add T %% AL8-3lH o] Fof Tt} F4bs) W b4t A A E F71E S g
ol & S0l che3) 2ok

# zpool add mypool raidz2 c2dl c3dl c4dl c5d1

THEEA G Foll M AR E Y AT, B AT Sele] A e gt g2 HAH
ﬂﬂiiﬂﬂqﬁiﬂ*ﬁ%“Pﬂoiﬂﬂﬂ Fol el 7hak A A S 2R e
ZFS+ &0 & k9] el 74k A A] Abole] A 07 dlo|H & ~Egto] T3k}

# zpool status tank
pool: tank
state: ONLINE
scrub: none requested

config

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0t1ld® ONLINE 0 0 0
cltld® ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2d® ONLINE 0 0 0
clt2d® ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
c0t3d0d ONLINE 0 0 0
clt3dd ONLINE 0 0 0

errors: No known data errors

ZFS AR A E w7 257 A &

ERES] S olel b 0.2 WA S e A 8 A S o] e
799k o] A} el B ahAlnn, 7|ek Uel e Fel v L@ S glrvleh
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FS A& E 7] 9 AHA

A2 Z 0] A x| 7+ A

i 5}7] Aol ZES

= WA YAzt zrs B o A A 9] o2 F-Eo
AHSE 31 Q)= A] o -5 Ehel §

vk 2~ o

=2 T

A
R T L S EACEL R

# zpool create tank c1lt0d0 cltldo

invalid vdev specification

use '-f' to override the following errors:

/dev/dsk/c1t@d0s@ is currently mounted on /. Please see umount(1M).
/dev/dsk/c1t@d@sl is currently mounted on swap. Please see swap(1lM).
/dev/dsk/c1t1d@s0@ is part of active ZFS pool zeepool. Please see zpool(1M).

S A 5 QAT PR e FE 18 5 g5k he £ S
Apgsho] o)A@ 4 g2 S50 2 o) el of gl eh,
|24

Eat HraresdgdsetelaF st @A) nteEX 314
Al ~Hl g 235k aL ol F Ut o] & 57FE a2 51 ™ umount
WS AR o
Jetc/vfstab®] I} Y X 2~ H] Tl 2~ 37} sete/vistab I of] vped H mpd A ~® S
5311, 549 2 o) 9 o= 5lef 217
gt o] 575 s A5l H setc/vstab TH Y of A
2kl S Al A 0]'74 ‘/} A A el oh
AL Hd= GZA Y23 7b Al ~wlef th gk H g | X A 7 AR F YU T
o] & F=E dll 23} ™ dumpadm ”ﬂ o2 AR
ZFS &9 ¢ % t2aa e gtdo] &4 ZFS A4 F2 dF- Yt o]
Q575 232 zpool destroy ™ %= AF-&-35led tf &
Z& AAg Y eh(H o] A rﬂg_;}x] ¥ 74 %), == zpool
detach ™ ¥ & AF-&-5to] T} & Fol| A vl A2 a & et
vle gl AL Fel At A2aE F2E sy
AR T oA FRIE F8et AR E AL E T f FAS AR Sl Al S
IR c},

AN
e A 29 EF o}2 £ 5o 914 ¢ A
v 27k obel 4l el 2

2o gxn t] 2~ 3 7} Solaris Volume Manager &% 2| 4441+ th
HEAZES E2 45 tl2art Al 2o A LHELH AAY F5oz AA" AGA
=0 gt #4142 A ]iiﬂ"/}% Al 2~ Ellof| A Ab-&-

TAVIESNT A7 =Eefo IEOIHLPO}E‘?%i“i%—%
AR E EA A E B gk A A o2 & Al el
o A2 o] 325k 4]

Eh el o £ A W el F ek

s
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# zpool create tank c1t0do

invalid vdev specification

use '-f' to override the following errors:
/dev/dsk/c1t@d0s@ contains a ufs filesystem.
# zpool create -f tank clt0do

ol dF ez = - FA S AHE st H Al sk Al 275 8 A3l of fh Tk

QA 5hA) b B oY
A o] MR & 7 AA R EE e = A2 WA A 5t zpool HH S
LA A el SRR 2o SR KRR AR olgEd TR
LA =S A o3 AR LR EAH YT

# zpool create tank clt0d0 mirror c2t0d0 c3t0do0

invalid vdev specification

use '-f’ to override the following errors:

mismatched replication level: both disk and mirror vdevs are present

# zpool create tank mirror clt0d0 c2t0d0 mirror c3t0d0 c4t0d0 c5t0do

invalid vdev specification

use '-f' to override the following errors:

mismatched replication level: 2-way mirror and 3-way mirror vdevs are present

ol e L FE -fFALZ AT 4 Ak, o] WHA 2 3] §l| ok 7
o} & A A 5 A& 5to] 12 ® E == RAID-Z 22 W= = o
o] o] &&= 7= stAIuh S HA H o] YA 2

AFEE A e vl A a F kel A7 A Huoh A E A s e - f A o] Dot

X

1734 F 95 7] 2 DryRun 53

EZStEH AT E oA TR WA o Z of| AFA] oE A A g 4 9low Tl AT Eul e
A1 gk &edo] & 4 2 F ek o] 218 o] & zpool create W & ol = A A Z A A of]
2 ol E b7 E Al g el dstE F7 542l -nel lF Tk o] dry run &4
A AL F o F 2l W B4 H W A5 S TS o] AA ol A WA sl= BESFHE
B @ F7F A s A ek o of 53 ket £ A oF A H o ok

# zpool create -n tank mirror cl1t0d0 cltldo
would create 'tank’ with the following layout:

tank
mirror

cltodo

cltldo
UF L FEAANZ L ubEA o AT S ek b DbEl o 5
Tl A s L AAE FH A= At o] &7+ AAE do]B & 224
ok o ALAI AL ZH A3 4= 910 B 2 zpool create -n HH A A FoE HuE 4
AL o] 3 A glol WE & A st EatE7]E Aok
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AR 4 Bol @ 7| oleE A

E& s F A Y o d A AR 9 7] & ubE X" L /pool-named H T, o]
e 2] = EA kA At nlof Qlefol gt ¥ B2 7} EA 5} A] o8& ¢
Aoz AUt Ee|vbulo] ole A5 FE 3k Al Al o] 7] E T E E g
Floll mhE gtk thE 7] & vk E A 2 ' &5 952 zpool create ¥ 9 -

TS AR ek el

# zpool create home c1t0do

default mountpoint ’/home’ exists and is not empty

use '-m’ option to provide a different default

# zpool create -m /export/zfs home c1lt0do

o] W& & whEE X| A o] sexport/zfs2l home It A 28] W x| 2 2 F homes 7H 1

vk E A A ol o gk ARA g W 82 154 | o] A] “ZFS vh- E A1 e E FE A Al L

ZFS A 3 & F AHA|

< zpool destroy ™ % & AF&-8hod AbAl vt o] W H 2 mhxEH o] ¥ A 3ol
EREE o] H e E S A g o

Hﬂ LG

# zpool destroy tank

zpool destroy ™ ES‘ © 7 ZE 8 Abx| st -0 98 7| o] x| “AbA| ® ZFS A A A4 E B0
AR 2 S A 7hA 2 F sl ek uhebA el St A 7] dlolHE
74]* A %ALIEP Zl% 2tz A vlo| el & A A sheiw A A E £ 0

E g2 A0 A format 72 2l El 2] analyze->purge %A 3 22 7] 5 & AF&5) oF

—

HZFS 99 Al AR & bS] 9 Al H) Hl o] Bl & 7]“'E%Xl%
DP o s vt Al 2d) o] Fo] AA FH AHA " Fol H7 0*15 st
dl o] Bf ol Y Al 23k = glss ] o, ARA g ol 62 173 ) o] ] “ZFS »}%‘ e
| 2.

g2 EX P

—|—'—'—|—’

A AR 71 9= = AHA|

ApAl ah 2] o o o] 4k & 8hx] 93-8-& ek Hl o] B & t] 2 2ol 7] 5 3 o}
SRR R FEE P ERS Er SRR ERE TR
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o3t

EE S sl o] o) AHA B AR flof E B AR T 5 A5 T spA R
90 g Abe) g u o] 8] g AR S glis A Aol 7] B 5 7] s

o2l el A 7} A 2 B E A B ks o A H o2 B4 e 2 8w o)
AR e ES A w fae A 2 el T Eol Agho] ol A7) wol

AR 7} 2] A 9(2) 4] el shak A VL ARES olu)), W e A g Fe T 1
G4 glols e S elauch ol § S E A 5 glo] A7lel AR dlolE] 2 o
Fglornz Weghn o & 5v ohoat 24 o

# zpool destroy tank

cannot destroy 'tank’: pool is faulted
use '-f’ to force destruction anyway
# zpool destroy -f tank

F 9 7] A7 A o) ol 2 AH 2 ) 8- 87 5 o] &) “zpS A Ak F o) A e
shelr g Fmala) Al L.

E 7 27 of] e g ARA @ W &2 94 | o] ] “ZFS A B4 E VA L7175
z)

o
ol
>
>
fo

ﬁ -
A E9 AX B
Ao el El o BB o) )8 A 1 41 3] o] A “ZFS A A 4 E o] T4 8 Aol 4]
ChEUTh Eo| Wt So) Al 3 £ u] ¢ Ze| A el &A= el str] A7 ol o rhA 2ol S
AR5 oSy,
58 5| o] x| “x| G Eof G| 2o

63 #| o] 2| “A| A A Eol| A FA| A Bl Ee”

68 ¥ o] A| “A A4 Fof| A A
70 d o] A| “A A4 F A &5
w708 o] A “A AL F] AA 1
w729 0] A A A4 Foll A St 2

A E A9 T AR E Fobsle] Y A3 F S T A )
= ol B A gl A FA| AR S = ol F Tl Foll A 7HA A A E
71812 zpool add ™ &= A3 o} o

# zpool add zeepool mirror c2tld0 c2t2d0
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714k AR E A A BE7] 98 3 A2 zpool create ¥ 3 2] 7o 5 of A A ) A
%ﬂﬂ#%7}ﬂﬂl4%i%ﬂL%ﬁﬂﬁ% AuESHAE s sy
HE S dryrunes THE T UESF 0 FHE ALk d & 9 oh5 3 25k
# zpool add -n zeepool mirror c3tld0 c3t2do
would update 'zeepool’ to the following configuration:
zeepool
mirror
cltodo
cltldo
mirror
c2t1do
c2t2d0o
mirror
c3t1d0
c3t2d0o
o] & &1 # AA c3t1do E c3t2d0S zeepool 2] 7| A of] F7FgH ] v}
T4 A ZF 3 A ol o & ARA| @l &2 55 3| o] 7] “ab-g TRl A AT E
x5 A 2

dla-1 V)2 H ZFS A ol Tl A= F 7}
b ool A = vl el B 5 7| = ZFS A ol of & m] 2 7 7 Y ok

# zpool status tank
pool: tank
state: ONLINE
scrub: none requested

config:

NAME STATE READ WRITE CKSUM

tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0

c0t1ldd ONLINE 0 0 0

cltld® ONLINE 0 0 0

mirror-1 ONLINE 0 0 0

c0t2d@ ONLINE 0 0 0

clt2d®@ ONLINE 0 0 0

errors: No known data errors
# zpool add tank mirror c0t3d0 c1t3d0
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0t1ld@ ONLINE 0 0 0
cltld® ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
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a4 w2l ZFS Aol Tl 22 F T}

errors:

c0t2d0o
clt2do
mirror-2
c0t3do
clt3do

No known data errors

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

[SESESESES]

o 4-2 RAID-Z 7Aool t] 2= F7}

PR 7EA] 2 b E 2~ 35 RAID-Z A ol 7713
A5 36k 6lvhe| RAID-Z A A & 2HE A
+ % 7N & RAID-Z B A & 2t A 44 &

E3%3

# zpool
pool:
state:
scrub:
config:

errors:
# zpool
# zpool
pool:
state:
scrub:
config:

errors:

status rzpool

rzpool
ONLINE

none requested

NAME
rzpool
raidz1-0
clt2do
clt3do
clt4do

No known data errors
add rzpool raidz c2t2d0 c2t3d0 c2t4do

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

status rzpool

rzpool
ONLINE

none requested

NAME
rzpool
raidz1-0
cltodo
clt2do
clt3do
raidz1l-1
c2t2d0
c2t3do
c2t4do

No known data errors

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

43 P EH 2T AR FI}

ot el M= ml " A%

Hojmut
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2]

da-3 vlEd 22 AA F7FE A A (A%)

# zpool status newpool
pool: newpool
state: ONLINE
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
newpool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0t4dd ONLINE 0 0 0
c0t5d0 ONLINE 0 0 0

errors: No known data errors
# zpool add newpool log mirror c0t6d0 cOt7do
# zpool status newpool

pool: newpool

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM
newpool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0t4d0 ONLINE 0 0 0
c0t5d0 ONLINE 0 0 0

logs
mirror-1 ONLINE 0 0 0
c0t6dd ONLINE 0 0 0
c0t7d0 ONLINE 0 0 0

errors: No known data errors

=
v = A o2 A A Fell A AAE AR s A F LT

zpool remove W & & AF-&-3lo] 2 AR E A AT = s F U} o] A o of| A w] 2] =

2 ZAEmirror-105FE ARSI AAL F s o & 29 vk 2 ey

# zpool remove newpool mirror-1
# zpool status newpool

pool: newpool

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
newpool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0t4d0 ONLINE 0 0 0
c0t5d0 ONLINE 0 0 0

errors: No known data errors
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scrub: none requested

config:

NAME STATE READ WRITE CKSUM
pool ONLINE 0 0 0
raidz1-@ ONLINE 0 0 0
c0t8d® ONLINE 0 0 0
c0t9d0 ONLINE 0 0 0

logs
c0t10d®  ONLINE 0 0 0

errors: No known data errors
# zpool remove pool c0t10d0

daa 72 A 27} A 7]

WAl AR & ZFS A A4 Foll Frhslar vl o] A H 8
zpool add 3 ¥ & AF-§-5}od ) A] A A& F7HgH o}, .

# zpool add tank cache c2t5d0 c2t8d0
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c2t0d0® ONLINE 0 0 0
c2t1d0® ONLINE 0 0 0
c2t3d0 ONLINE 0 0 0

cache
c2t5d0 ONLINE
c2t8d0 ONLINE

[SES)
SIS
SIS

errors: No known data errors
N A] 77 vl 2 7 eh 7 vk RAID-Z T4 o 24712

=
T
zpool remove ¥ & & Ab-&-5ko] WA AR A AZG e ol & EH oh 3 25t

# zpool remove tank c2t5d0 c2t8d0
# zpool status tank
pool: tank
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Aaa TN A AHA 2719 A7

state:
scrub:
config:

errors:

ONLINE
none requested

NAME STATE
tank ONLINE
mirror-@ ONLINE
c2t0d@ ONLINE
c2t1d®@ ONLINE
c2t3d0 ONLINE

No known data errors

& A zpool remove egn

v &

1 5t 2
40 el A

A

%)

READ WRITE CKSUM

85 A o8& A A = RAID-Z =

ZES AF 4 =

ol M WA B

Ab-&slo] ZFS A A 4 & J%ﬂ”%

AL oA ZA A2 Y

& o] 2]l zpool attach ™ & = A}
Ao F74e 7 gl F ok

zpool add ™
) 2] = XI

Haas dAdstedndd FEES
Hl» 2 ¢}
o H = a-

ZFS FE Foj A t| 2~

mo'o

EESER

A A 2.

das olFuHHAZFL ES

o] ol o] 4] =

Ak
=4

zeepool©| 7| & o] 5wl o] a1, Af

AR shed AHF vl 2 gk o)

# zpool
pool:
state:
scrub:
config:

status zeepool
zeepool
ONLINE
none requested

NAME STATE
zeepool ONLINE
mirror-@ ONLINE
c0t1ld® ONLINE
cltld® ONLINE
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pool detach ™ ¥ <& *P
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READ WRITE CKSUM
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0
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0

0
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¥ % gl ek
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das olsvlHE AZALES AT I AL ZEHSY A<)

el

errors: No known data errors
# zpool attach zeepool cltld0 c2t1ld0
# zpool status zeepool
pool: zeepool
state: ONLINE
scrub: resilver completed after @h@Om with @ errors on Fri Jan 8 12:59:20 2010

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0t1ld® ONLINE 0 0 0
cltld® ONLINE 0 0 0
c2t1d® ONLINE 0 0 0 592K resilvered
errors: No known data errors
71EFA T AT 2] o] A5l A A AR E AR Abs vl el 7F kS el 2] a7, o] |
Al 0 7 A& o] o Atk o W gk A - E A A A = S A A A S A A T

ol a6 S E A] 92 ZFS A
%= gk zpool attach W & & AF-&-5 o]
Hetd 7 olsythd & S

A4 Z2Sv|HE ZFS AR A ZE 2 HE
=

# zpool create tank c0t1do
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
c0t1do ONLINE 0 0 0

errors: No known data errors
# zpool attach tank c0tld0 cltldo
# zpool status tank
pool: tank
state: ONLINE
scrub: resilver completed after @h@Om with @ errors on Fri Jan 8 14:28:23 2010

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t1ld® ONLINE 0 0 0
clt1ldd ONLINE 0 0 0 73.5K resilvered

errors: No known data errors
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zpool detach " & & AF-&-3to] nle| & AL Fol A A S Eel F sk d £
=¥ ok 25

# zpool detach zeepool c2t1d0
shA|RE o] Ao 2l o] o] vt & F A g FA| o] AT 7 A} ol

# zpool detach newpool clt2d0
cannot detach c1t2d@: only applicable to mirror and replacing vdevs

YIS AZAZ S ESSA NESE
= 7]

Sl¢riie. o] 7
ALl it

zpool split ™ % & AH-8- 51l v] 2] %l ZFS A 4 Foll 4] shk o] 44| T 22 2] 5hof
BolE A A ES s 5 Asoh Al B e vlel® zrs A AL E3 B
Arl =% 7HA o,

7]%@25 v 2 & ol A zpool split 2F <= A & qtE o] X ZFof o 3k u} x| 2t
Haa s Feguoh £ & o] Fol= M ES 7S F AUt ol & &4 o5

25

# zpool status tank
pool: tank
state: ONLINE
scrub: none requested

config
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c1t0dd ONLINE 0 0 0
clt2d® ONLINE 0 0 0

errors: No known data errors
# zpool split tank tank2
# zpool import tank2
# zpool status tank tank2
pool: tank
state: ONLINE
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
clt0odo ONLINE 0 0 0
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errors: No known data errors

pool: tank2

state: ONLINE

scrub: none requested
config:

NAME STATE READ WRITE CKSUM
tank2 ONLINE 0 0 0
clt2do ONLINE 0 0 0

errors: No known data errors

zpoot split W & ol 4 4] 2 ko] 1l Fol ol Apa-al of bz Fl 228 A
ol vt o & Sl o}-g 7} 24,

# zpool split tank tank2 cltodo
A A E3AFg] o] o] Fo A 7] Aol w E2] o] vl o] B = v ¥ |~ 3 = v 9 ATt

dlo] Bl 7Fu] 9] 51 F A= Fell A 2] 5| 3L Al & GUIDZF - vt} Al & GUID+=
T2 T A aH A 25 7S S ok ol A Yo

L& Fo v 7|2 3 A A8 upEE 2 Aol 9la A Fo| U Al AF o A A E =
AL 7| EnFE Aol AR FE5A Y FE zpool split -R T4 & AF&3}od Al Eof
gt A FE A E e & A A& of gt ol & & vha- 3 &5y ok

# zpool split -R /tank2 tank tank2

zpool split -R %‘d**kﬁr} |2 ES7HALHL S nfEE XY FES ST
e AT REFACE A EE TP LA A L A Fol hE *I/\E“C’ﬂ*i o] A 79
0 E A A EEo] A LA t=rhy thA FE fje e 2 &S Q51 A ok

zpool split 7|5 AH8-35L7| Aol th5 28] AheS HAESHAI A L

n o] 7|5 & o8 Y| AT O RAIDZ T4 = T 55 A & Foll e A&
Mé‘/]r/}

w to]E Y &8 ZE T A zpool split A& Al E5H7] Aol EufoF g ),

n A kel Ag v ol d F 8t ATV S A T AT e 7] A A] vl 97
o] 58§ ch

w PAHF ] Y T A ES T T AF Tk

v W EH E LTS F2~370 0 A Avt 2§ oS W] 7 S5 Th o] A
& FEo] vpx| | 237} A Z qbE oAl Foll AHE-H ]‘3} 29 o zpool attach
WS AEsle] v AZ L ES A HEAG AN E AR EE 0] HE
AL FE WM g olFyh o] 7|5 & AFE-5he] 7| E el Fell A Al m el Hl
EewtE7] Aty A gl
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. VIEE

= o]

o 45 mleiel A4 A L
27°) F] 22 % o] Fof Al o] F

2ﬂﬂ ﬂﬂwo%mqq%%AME

o 47 W

HE ZFS & 23

b5 ofl el A 37] 2] F] 2~ 2 c1todo, c1t2de H c1t3do°] =
Fo| B Ao r £ E EL c1t0do % c1t2do T]| A 37 gl = m el g =

trinity®} c1t3do H =27} = Al E neo !

# zpool
pool:
state:
scrub:
config:

errors:
# zpool
# zpool
# zpool
pool:
state:
scrub:
config:

errors:

pool:
state:
scrub:
config:

errors:

status trinity
trinity
ONLINE
none requested

NAME STATE READ WRITE CKSUM
trinity ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c1lt@dd ONLINE 0 0 0
clt2d® ONLINE 0 0 0
clt3dd ONLINE 0 0 0

No known data errors
split trinity neo
import neo

status trinity neo
neo

ONLINE

none requested

NAME STATE READ WRITE CKSUM
neo ONLINE 0 0 0
c1t3do ONLINE 0 0 0

No known data errors

trinity
ONLINE
none requested

NAME STATE READ WRITE CKSUM
trinity ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
clt@dd ONLINE 0 0 0
clt2d@ ONLINE 0 0 0

No known data errors
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o ) 228 £ | E
27 o) H] A3 2 o] o7
oleiE 2 a2 o

NelHAas
|27 o] vl 2

o W

= trinityehe= vl A4
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ZESol| A &= 7 A A & e Zelolo|u}
et st A Al v 2 A5 5l A] 9 g olB gk 7o
H7|vdl ol 27| & Al &3 e 271 o] A A o] o}t d
st FA & FA 8= F ZFSel & A

B A] kel

L B4
zpool offline W 8 S AL-&35lod AX 2 ¢ xefel o 7 AZE gl ch AA = HE
EEWHFo|Fo2 AT F AFHUTCEHA 2z 9. ¢ E 5 o3
Z5u
# zpool offline tank clt0do
bringing device c1t0d® offline
FAE e xeielo® Akt uf o5 AbehS A A &
w Eooxelqlom AFshH Fof| Aol Aste A exzeielow A
Gk dlE 501, raidz1 Tl A 270 o] A A S e Zefql o 7 Hghek o glom,
| Ak wwl 7paF A A 5 e Tefelo 7 Ak = gl )

# zpool offline tank clt0do
cannot offline c1t@d0: no valid replicas

dr)Feoz o xelelo 2 HEksle W zpool of fline -t w41
£ &9 oS 25y

# zpool offline -t tank c1t0do
bringing device ’'clt0d@’ offline

Al 2Bl o] A F-E ¥ W o] A &= A5 © F ONLINE A B 2 Eob3h v o},
w ARV zeplow AIE G S W AL Sl A LelE Aol obdy

ol 2 zebel FAE Abgate L A =5k el Fof AHAE o] -2t

SAbgE ol 2] 7] 7} vh b e

device is part of exported or potentially active ZFS pool. Please see zpool(1M)
REREE VA R PRETEE S E SRR IS

et =

Qo2 AR kg Qo) A g4 S A 54l L.

e

e

e AZA S AA
Aol = A ZFAE 2
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S\

Foll A AAE AbE-ohe ohE Wi 2 d e
A &} 4 0] * ¢

d A=
7 .
AHA gE 8- 70 # o] A] A g4 E o] AA| wATE FAE A AL

2oz AR AA
A7 e zelelo g AdtE &, pool online ™ ¥ & AF-&-5}o] thA] 2efql o 2 A 3hed
TFoUFYLh oA E 9 o2 25U ok

# zpool online tank c1t0do
bringing device c1t@d@ online
A7} kel oz A o °H%ﬂ&@ﬁ£§ﬂﬂahmi4ﬁﬂ%@%ﬂﬂ
AFE Ahgote] o228 wA T S e el
-%gnﬂﬂozﬂﬂkﬁ%|%ﬂﬂ@4%%aﬂgiﬁ%4a %
A

}11
of
rr

Aol A= AAE Setl o2 AbeH A A =2 7 - oh5- 2 AR H| A 2] 7}
EAH Y

# zpool online tank cltodo
warning: device ’'clt@d@’ onlined, but remains in faulted state
use 'zpool replace’ to replace devices that are no longer present

el A= H 2T WA x| = F& ol A5 A} /var/adm/messages 3F L ol 7] &=
FE AU dE 5 oS3 ZF5u o

SUNW-MSG-ID: ZFS-8000-D3, TYPE: Fault, VER: 1, SEVERITY: Major
EVENT-TIME: Wed Sep 21 11:11:27 GMT 2011

PLATFORM: Sun-Fire-X4140, CSN: 0904QAD02C, HOSTNAME: tardis

SOURCE: zfs-diagnosis, REV: 1.0

EVENT-ID: d9e3469f-8d84-4a03-b8a3-d0beb178c017

DESC: A ZFS device failed. Refer to http://sun.com/msg/ZFS-8000-D3
for more information.

AUTO-RESPONSE: No automated response will occur.

IMPACT: Fault tolerance of the pool may be compromised.

REC-ACTION: Run ’zpool status -x' and replace the bad device.

ZAgko] ol A A A o o g ApA| g o &2 262 7 o A| “FEHE A A] S 2E

B RONTS

zpoolonline -e ™ & & A& ’5‘}021 LUNS 2738t 5 ol Fuoh 7| 25 0 & Fo 7%
LUN-Z autoexpand & 55 A W7 AR§- 0 8 AR S A o2 79 AA 27| 2 275 A
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%51 th LUNo| o|n] &z2kel Abef o] At LUNe] & A @ s 2tel Abel @l 9ol &= zpool
online -e " % & AH-8-3ko] LUN= A5 22 24 5 gl vt ol & 59 ok}
2o

# zpool online -e tank clt13do

AL ZERA L5 A 57]

A 2 elsl) AR 7F =z efel o & HghE]o] zpool status =& Aol S 77 vid =
7% zpool clear | & & At-&3lod &7 5 A& & ol 5H

15 glo] A5l o] W2 E o] REFA 275 AlHdch d & &9 oha3t
2

# zpool clear tank

# zpool clear tank clt0d0

zpool & 57 A -7 ol v gk AbA| & ] 82 266 3| o] A] “L A H Q] &7 A 4775
XL7<~}A1A]

A A Fo FA LA

zpool replace 8 % & AF-&-5to] A4 Fo| AAE AT sl
73

THH Eo s AAANA EAAZL AR E =] H o E nA 5= A A==
A A nk Al sl gy o} °e'~‘?—‘6P‘:%l°1°ﬂH ZFS= A A 7} 5 YU 9 A o] th & v{ A Al
oithar 1A gt o} ol & JH2aE Xﬂﬂ'é}LE A SR ol A AL A 5} A oY g

T A~ = (c1t1do)S i ﬂ’}?ﬁ“ﬂ‘“/} T AHE g o

# zpool replace tank cltldo

oE 2 A sle v rag AFA 2o vAaa s wAlste A FAAE BT
AR o It o & & vk 3 25

# zpool replace tank cltld0 clt2do

ZFS FE Zo| A t] A3 & A6l 7110 H o] A| “ZFS FE = 9] t] A~ WA W&
XP?lw}xlleA
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A
dlo

>t

8

[

3 wAE g 7] A Y oh

$-zpool of fline W & & At-&-3led ]~ 3 5 ¢ Zepql o & A ghgh )
235 A A7 h

AP

FEAYF o & Y oh3 2 ZHu o

# zpool replace tank cltldo

zpool online W & & AF&-5led v A3 & el o2 A &g o)

6. A7} A 5 ol vk FMA| &3 Utk

|

Bl
Y
Eméﬁ
[ o o

W

> mlru

o

|
] |3

zpool replace

= w b
i:J

T

L

[e3

u

# fmadm faulty
# fmadm repair fmri

SATA T 237} Sl= G H Al ARl el A= 2 22l Ae) 2 A &hel7] Aol tj 229
T3 = s Al el of ik o] Al AR Fd SR Aol A HAAS A Gk A f o]
mﬁﬂﬂHWﬁﬂ“ﬁﬂmimmumeﬁaﬁgﬁ}dﬂqq

SATA B] A3 A ] o] = o 11-12 FRsAA L.

® autoreplace & 55 JHEonoE X
Bela o)A o4 0
il o2 dRsid
SEEEE R |
w A 2ES At sot 17]' J A &2 A A = A A F AR
REMOVED 7} A & v Tt} 7 FA] o Al sk 2] of AR 7L o Al U] T
o AT AAT T ohA) A ohn AA 7L 2 ekl oz A By ek 3 A 5 o] 4he) @
uf sk ~ 5 o7} BA st 79, 22kl Agd o] kB EH st Au| o) 7k A A v o

L=
= A A7 BE—E *“d A& 3 A

ﬁd
OW
off
o
ol
o
=
)
Hil ey
0>'l
}h

H A= st dlolel et ohE e A5 EH Fo A=
A 5] A 948 4 A FUTh ol & o], USB A A & 4F) ’:*] X}EOE:ILHE‘LI‘:}
221} cfgadm -c configure ™ 3 S A}-&3} o] SATA‘:E} BEFAM o F
PSS

w Stadojs ekl Aol L ARE Ve Al A7 2 A T
[e}

72 ¥ 74 == RAID-Z T ol A 7H A2 &=F et A3 H o

1=
» WA= AR Kot §5Fo] E A AR 7L E| FhE A Al L E AA 27 =
A5 Z] 5t autoexpand E 55 A X 3 ]Z\—iﬂ Zol 712 ol I}’Jﬂ
LUNS AA 27| 2 87387 o 55 A A} 7| 24 2 2 autoexpand 5
AR A etgo g Aok o & LUNO] Eol F7tx 7] Ao} Fo O] =5
Q05 AbE0 2 A4 shol LUN 27 8 838 4 9l 4] o,
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o5 oo A=l " Foll A £ 719 16GB T 227+ 7 9] 72GBH A~ 2 &
aAEGHsUe g Am wA F A g Az 278 257 96l autoexpand 5=
AR AFE o2 AR g

# zpool create pool mirror cltl6d0 clt17d0
# zpool status

pool: pool

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
pool ONLINE 0 0 0
mirror ONLINE 0 0 0
c1lt16d@ ONLINE 0 0 0
clt17d® ONLINE 0 0 0

zpool list pool

NAME  SIZE ALLOC FREE CAP HEALTH ALTROOT
pool 16.8G 76.5K 16.7G 0% ONLINE -

# zpool replace pool cltl6d0 cltldo

# zpool replace pool cltl7d0 clt2do

# zpool list pool

NAME  SIZE ALLOC FREE CAP HEALTH ALTROOT
pool 16.8G 88.5K 16.7G 0% ONLINE -

# zpool set autoexpand=on pool

# zpool list pool

NAME  SIZE ALLOC FREE CAP HEALTH ALTROOT
pool 68.2G 117K 68.2G 0% ONLINE -

n ] Fol A HAaE wAstE A2 At AT E doly gl AW o ® Qs
"]7}01 e AP ch =gt tj A JLXﬂ ’\Poloﬂ zpool scrub " & A3 3 A
AR 7t A A5 5haL d] o] ] 7F St 2 A 2209 X = %] Ehel S O]C ﬂ/‘ oA th

. AT AT o Ao 2 AE @Al A ol A e ] 220k mA
29| o] & 22| 3l oF gt} zpool detach ™ 3 S AF-8-3lo] w2 %l F = RAID-Z
Fof| Al 2~vflo] & e ol sk 2w o] 2o W?&f}*ﬂ?&LH%S

H

74 3 o] A| “A ZF A ol A Bt vl of FAJ 3L Bl | A I E FERFIAA L

dﬁ
ol
ﬂd
2
K

A ofl e & ARA) g 8- 262 #| o] A] “r2hEl A A| 8 27 W 265 9| o] A| Ak

= -3 -
A 74 Zoll A St 23 o A A
8k 23l of 7] 58 Abgsted g2 Fol A ol i AFol Gt A AE LA S
AT Qe AL AR 5 oGtk B A S B A o) 2 A o ol g A
Foll 4] 4 A7k obr|A|q, F9] 24 A 7 A A5k 2sof 7t B2
A e A4A & mA 8 A Heh,
ERNERE E S P BEREL R e
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# zpool create trinity mirror cltld@ c2t1d0 spare clt2d0 c2t2d0
# zpool status trinity

pool: trinity

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
trinity ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
cltldd ONLINE 0 0 0
c2t1d0 ONLINE 0 0 0
spares

clt2do AVAIL
c2t2d0o AVAIL

errors: No known data errors

tha dl= ol whg oA § Zol A E F7Hske 3t Ao & A%

Hojmot

o
ol
o
rlr

s

=
E
o

# zpool add neo spare c5t3d0 c6t3d0
# zpool status neo

pool: neo

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
neo ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c3t3d0 ONLINE 0 0 0
c4t3d0 ONLINE 0 0 0
spares

c5t3d0o AVAIL
c6t3d0 AVAIL

errors: No known data errors

3t 2~ 3 o] = zpool remove W B & AFE-5lod A A4 Fol| A A AL S A FU T A &
=9 o3 ZH5 o

# zpool remove zeepool c2t3d0
# zpool status zeepool

pool: zeepool

state: ONLINE

scrub: none requested
config:

NAME STATE READ WRITE CKSUM
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zeepool ONLINE
mirror-@ ONLINE
cltld® ONLINE
c2t1d® ONLINE
spares
clt3do AVAIL

[SESHESRS)
[SESHSRS)
[SESESES)

errors: No known data errors
st 2sl o} A4 ol A AA A EE A9 A AR S Qs
ZFS 3t 25l o B Ab-3 of ohg-& w5kl A 2.

2~

= H
» A zpool remove ™ ¥ 3t Al A 2D R AR S A A de A

T FHTh

w A E st AR FoLsleH S Ad o) 7 Fell A 7HF E SEFe t{Aaa K
A A} ZFotof gh T, E"ﬂ*‘] o] A2 59 "/]*i%iﬂﬂ & FItsle AE
7}5 g ek shA e A5 2 2 = zpool replace ¥ & 2 U] A2 &3] A o]}

34 8l o} 23 4} g 9 B9} 3k Ahed S Al uH—gLL]r/}_.

cannot replace disk3 with disk4: device is too small

) A} 2 Zo)| 4] 3+ 23| o] B4 5} o u] SHA] 3}
Stasol e b i o2 S5

» & 1A - zpool replace W & & AF-§-5lod A A4 Fol A Al gt A X & st
2~ g o] & wA g},

w AE wA - Aol A =W EMA ol o] A E VL F& R AFSEe] AFE- 715 gk st
2Ho} 7} gl A FElg el ol A AbE e s Ad o 2 A el ole AAE
A g o}

A 2o Z AW ZAAE Ee Ao E A OPL 749 zpool detach ™ & &
= welsta A A E of A A3 5 3l F U th autoreplace &
FAHEEonoE AT H A ﬂ"]ﬂ bl =l a2 ekel Ahej o] k5 =
& 2

A st 2 AE AL F A=A ATEE LAY A E =

# zpool status -x
pool: zeepool
state: DEGRADED
status: One or more devices could not be opened. Sufficient replicas exist for
the pool to continue functioning in a degraded state.
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action:
see:
scrub:
config:

errors:

Attach the missing device and online it using ’zpool online’.
http://www.sun.com/msg/ZFS-8000-2Q
resilver completed after @hOm with @ errors on Mon Jan 11 10:20:35 2010

NAME STATE READ WRITE CKSUM
zeepool DEGRADED 0 0 0
mirror-0 DEGRADED 0 0 0
clt2do ONLINE 0 0 0
spare-1  DEGRADED 0 0 0
c2t1d0 UNAVAIL 0 0 0 cannot open
c2t3d0 ONLINE 0 0 0 88.5K resilvered
spares
c2t3do INUSE currently in use

No known data errors

A T 2 3 A o] S u| 24 5k = gl T

o AL Eol A st 250 & A A g o,

L >

it b{ -

gtojAazaztEe|H o g uA % 3 AT o] E 23} ¢ 485
A Al 2.
St 2~vl| o] & Ao Z = A A gt o 4-95 FH x4 A &

ol a-g AT AT} wAF F 3 Avo] Eg

o] ofjof| A} A3 g t] A F(c2t1do) = B2 A © Z WA 5| 3L zpool replace 8 =
Ab-g-5led ZESell § A o,

# zpool replace zeepool c2t1ld0
# zpool status zeepool
pool: zeepool
state: ONLINE
scrub: resilver completed after @0h@m with @ errors on Wed Jan 20 10:08:44 2010
config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
clt2do ONLINE 0 0 0
spare-1  ONLINE 0 0 0
c2t3d0 ONLINE 0 0 0 90K resilvered
c2t1d@ ONLINE 0 0 0
spares
c2t3d0o INUSE currently in use
errors: No known data errors
1% th5 zpool detach ™ & & AF-§-5fe] St Ad| o] & Ado] 22 HAA YL o &

S b3t 2 e,

# zpool detach zeepool c2t3d0

# zpool
pool:

status zeepool
zeepool
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dlag AN A2A7F WAH F 3 2o o] 22 (A%)

state: ONLINE
scrub: resilver completed with @ errors on Wed Jan 20 10:08:44 2010

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror ONLINE 0 0 0
clt2do ONLINE 0 0 0
c2t1d0o ONLINE 0 0 0
spares
€2t3d0 AVAIL

errors: No known data errors

ol a9 A3 T] AT FE] U sk A o] ALE

éiZH iliﬂ %??l @i‘flﬁﬂcﬂég’%%A]Zﬂjlj;}gi{f %iﬁlzﬂilji
Haa s wAste = ¢ Aol 7F A g Al ] A3 & Lo A
WA EH A AL Fof] Aul|o] Z tha] FbE o}

# zpool status zeepool

pool: zeepool

state: DEGRADED
status: One or more devices could not be opened. Sufficient replicas exist for

the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
scrub: resilver in progress for 0h@m, 70.47% done, Oh@Om to go

config:
NAME STATE READ WRITE CKSUM
zeepool DEGRADED 0 0 0
mirror-0 DEGRADED 0 0 0
clt2do ONLINE 0 0 0
spare-1  DEGRADED 0 0 0
c2t1d0 UNAVAIL 0 0 0 cannot open
c2t3d0 ONLINE 0 0 0 70.5M resilvered
spares
c2t3do INUSE currently in use

errors: No known data errors
# zpool detach zeepool c2t1ld0
# zpool status zeepool
pool: zeepool
state: ONLINE
scrub: resilver completed after @h@Om with @ errors on Wed Jan 20 13:46:46 2010

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
clt2d® ONLINE 0 0 0
c2t3d0 ONLINE 0 0 0 70.5M resilvered
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errors: No known data errors
(Original failed disk c2t1ld@ is physically replaced)
# zpool add zeepool spare c2tldo
# zpool status zeepool
pool: zeepool
state: ONLINE
scrub: resilver completed after @0h@m with @ errors on Wed Jan 20 13:48:46 2010

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
clt2d® ONLINE 0 0 0
c2t3d0 ONLINE 0 0 0 70.5M resilvered

spares
c2t1do AVAIL

errors: No known data errors

IFSARZAEZ SEHHE B

zpool get HH & Al45le] F 55 HARE AT F sl o & 54 o33
ZEch

# zpool get all zeepool

NAME PROPERTY VALUE SOURCE

zeepool size 33.8G -

zeepool capacity 0% -

zeepool altroot - default

zeepool health ONLINE -

zeepool guid 8588873752016230819 default
zeepool version 31 default

zeepool bootfs - default

zeepool delegation on default

zeepool autoreplace off default

zeepool cachefile - default

zeepool failmode wait default

zeepool listsnapshots off default

zeepool autoexpand off default

zeepool dedupditto 0 default

zeepool dedupratio 1.00x -

zeepool free 33.7G -

zeepool allocated 104K -

zeepool readonly off -

AL E 5E AR zpoolset HH 22 AT = gl5vch o & &9 o3
25

# zpool set autoreplace=on zeepool
# zpool get autoreplace zeepool
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NAME PROPERTY VALUE SOURCE
zeepool autoreplace on local

GA3] 7FS F Eo M F T FARE A5 L A 2ok oh3 3 F AR e A A 7}
EAH Y
# zpool set autoreplace=on tank

cannot set property for ’tank’: out of space
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zpool list

ALTROOT

CAP  HEALTH
ONLINE
ONLINE

28%
32%

FREE

47.7G
816G

LR EPEIE
1 v 3w e} o o] B o

=

o}

sl 4] 25 o W of 4
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384G
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<
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|
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T 9= zpool list
Oracle Solaris #2]: ZFS 5} 4 A ~ )

# zpool list
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FREE Zol| A st x| 2] 9k F7ke] okl )
CAP (CAPACITY)  AR&SlvjAaz F7ke] ko
A

HEALTH o8 AA

287 #| o] A| “ZFS A A4 F 2| XA

= Jd = ™ H
ALTROOT Eo YA FEYUHEA = HT)
A FE Fol of gk A4 gk ] §-2 251 5| o] A| “ZFS T A =
A g RS AL
Eo|ES AASHE EA EN U FAE AL FE A5 4.

# zpool list tank
NAME SIZE ALLOC FREE CAP  HEALTH ALTROOT
tank 80.0G 22.3G 47.7G 28% ONLINE -

# zpool list -T d 3 2

Tue Nov 2 10:36:11 MDT 2010

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
pool 33.8G 83.5K 33.7G 0% 1.00x ONLINE

rpool 33.8G 12.2G 21.5G 36% 1.00x ONLINE

Tue Nov 2 10:36:14 MDT 2010

pool 33.8G 83.5K 33.7G 0% 1.00x ONLINE

rpool 33.8G 12.2G 21.5G 36% 1.00x ONLINE

A AR ERZA =24

zpool status -1 &4 & AF&-5te] & A4 o] =2 A
Hras Ee|H oz Al A A oA & o st= 7
ol Fraahvich

3 fmadn add-alias W S A8 shed FA o Sl= vl 2T 0] FEl A A A S ks
Hl =o] Sl HAaa 8AS LA 7 syt ol & 51 o3 25

# fmadm add-alias SUN-Storage-J4400.1002QCQ015 LablORack5...

# zpool status -1 tank

pool: tank

state: ONLINE

scan: scrub repaired @ in Oh@m with @ errors on Fri May 27 08:24:17 2011
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
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mirror-0
/dev/chassis/Labl@Rack5. .
/dev/chassis/Labl@Rack5. .
mirror-1
/dev/chassis/Labl@Rack5. .
/dev/chassis/Labl@Rack5. .
mirror-2
/dev/chassis/LablORack5. .
/dev/chassis/Labl@Rack5. .
mirror-3
/dev/chassis/Labl@Rack5. .
/dev/chassis/Labl@Rack5. .
mirror-4
/dev/chassis/Labl@Rack5. .
/dev/chassis/Labl@Rack5. .
mirror-5
/dev/chassis/Labl@Rack5. .
/dev/chassis/Labl@Rack5. .
mirror-6
/dev/chassis/LablORack5. .
/dev/chassis/Labl@Rack5. .
mirror-7
/dev/chassis/Labl@Rack5. .
/dev/chassis/Labl@Rack5. .
mirror-8
/dev/chassis/Labl@Rack5. .
/dev/chassis/Labl@Rack5. .
mirror-9
/dev/chassis/Labl@Rack5. .
/dev/chassis/Labl@Rack5. .
mirror-10
/dev/chassis/Labl@Rack5. .
/dev/chassis/Labl@Rack5. .
spares

./DISK_02/disk
./DISK 20/disk

./DISK 22/disk
./DISK 14/disk

./DISK 10/disk
./DISK_16/disk

./DISK 01/disk
./DISK 21/disk

./DISK_23/disk
./DISK_15/disk

./DISK 09/disk
./DISK 04/disk

./DISK_08/disk
./DISK_05/disk

./DISK_07/disk
./DISK 11/disk

./DISK_06/disk
./DISK_19/disk

./DISK_00/disk
./DISK_13/disk

./DISK_03/disk
./DISK 18/disk

/dev/chassis/Labl@Rack5.../DISK 17/disk
/dev/chassis/Labl@Rack5. ../DISK 12/disk

errors: No known data errors

=R AL S EA B

# zpool list -o name,size

NAME SIZE
tank 80.0G
dozer 1.2T

ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
AVAIL

AVAIL

ol FAHZ ARG A B A E=

| & 5o, 2t £2 o] 53 277t

AolF8o oA “BEAZFLEEE S FA T AR LA Ydd 55
o]
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zpool list ™ 7ol
2AYHES AFE A5 54 g2 =
A= -HFASASsld A2 7] s il glos &

# zpool list -Ho name
tank
dozer

T R L]

# zpool list -H -o name,size
tank  80.0G
dozer 1.2T

ZFSt E AH ARE z
X K= zpool history ™ 8 & A}-8-35}of A

ZFIS AL EHH U 84
T ] fs 2 zpool W H S A5 2 &2 7] &5} o]
* |

& ol ths FES FE Fol ek HE £ Aok

# zpool history

History for 'rpool’:

2010-05-11.10:18:54 zpool create -f -o failmode=continue -R /a -m legacy -o
cachefile=/tmp/root/etc/zfs/zpool.cache rpool mirror c1t@0d@s@® clt1dos0
2010-05-11.10:18:55 zfs set canmount=noauto rpool

2010-05-11.10:18:55 zfs set mountpoint=/rpool rpool
2010-05-11.10:18:56 zfs create -o mountpoint=legacy rpool/ROOT
2010-05-11.10:18:57 zfs create -b 8192 -V 2048m rpool/swap
2010-05-11.10:18:58 zfs create -b 131072 -V 1536m rpool/dump
2010-05-11.10:19:01 zfs create -o canmount=noauto rpool/RO0T/zfsBE
2010-05-11.10:19:02 zpool set bootfs=rpool/RO0T/zfsBE rpool
2010-05-11.10:19:02 zfs set mountpoint=/ rpool/ROOT/zfsBE
2010-05-11.10:19:03 zfs set canmount=on rpool

2010-05-11.10:19:04 zfs create -o mountpoint=/export rpool/export
2010-05-11.10:19:05 zfs create rpool/export/home

2010-05-11.11:11:10 zpool set bootfs=rpool rpool

2010-05-11.11:11:10 zpool set bootfs=rpool/RO0T/zfsBE rpool

A 2B ol A FalgE E Y & AEste] o 2 S s A skr] ole) A" AA ZFsHH &
Al

P
g gl

B2 3 gl
» R2aedaId ASH R AGgUT AL AFES e 2O EAE A

s HHE TP 4 37 = 128KBY Y T W) 27) = 32MBY Y Tk
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M o P

SR AZE S HH & st b3 A 72

o

Apg3hv e,

# zpool history tank

History for 'tank’:

2011-05-27.13:10:43 zpool create tank mirror c8t1d@ c8t2d0
2011-06-01.12:05:23 zpool scrub tank

2011-06-13.16:26:07 zfs create tank/users

2011-06-13.16:26:27 zfs create tank/users/finance
2011-06-13.16:27:15 zfs set users:dept=finance tank/users/finance

A Aol elo] ST ALEA o) F, BAE o] S8 J o] T I YL
A o o & S vhe s 24 o

# zpool history -1 tank

2011-05-27.13:10:43 zpool create tank mirror c8t1d@ c8t2d@ [user root on neo:global]
2011-06-01.12:05:23 zpool scrub tank [user root on neo:globall

2011-06-13.16:26:07 zfs create tank/users [user root on neo:globall
2011-06-13.16:26:27 zfs create tank/users/finance [user root on neo:global]
2011-06-13.16:27:15 zfs set users:dept=finance tank/users/finance [user root ...]

st kg oz Agd e i o E ARE A d &

# zpool history -i tank

History for ’'tank’:

2011-05-27.13:10:43 zpool create tank mirror c8t1d0 c8t2d0

2011-05-27.13:10:43 [internal pool create txg:5] pool spa 33; zfs spa 33; zpl 5;...
2011-05-31.15:02:39 [internal pool scrub done txg:11828] complete=1
2011-06-01.12:04:50 [internal pool scrub txg:14353] func=1 mintxg=0 maxtxg=14353
2011-06-01.12:05:23 zpool scrub tank

2011-06-13.16:26:06 [internal create txg:29879] dataset = 52

2011-06-13.16:26:07 zfs create tank/users

2011-06-13.16:26:07 [internal property set txg:29880] $share2=2 dataset = 52
2011-06-13.16:26:26 [internal create txg:29881] dataset = 59

2011-06-13.16:26:27 zfs create tank/users/finance

2011-06-13.16:26:27 [internal property set txg:29882] $share2=2 dataset = 59
2011-06-13.16:26:45 [internal property set txg:29883] users:dept=finance dataset = 59
2011-06-13.16:27:15 zfs set users:dept=finance tank/users/finance

= =
ZFS A &4 Fol th /0 -5 A
E = EA A AR Y0 FAE 8 A H
iostat I vl 7FA| 2 o] W & B E 2 Fat
EENO A AA 2y aks 2 A F ol Fuoh o A7 R gy
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alloc capacity Z == A A of dA| A= o] e 9] ok} o] oF > 5
A5 At o 2 olaf AA upd A| A'lo] A AbSg = 9l=Tt AT
S 7te] oF 3} k7t Apo] 7} T}
= 32t dl ol B AgE F 3t 7He] Aol o o &k AbA gk ) &2
38 3| o] 2] “ZES t] 2~ 3. F-ZH Al A& F R I Al L.

free capacity = AA A AT = aa 37 oFd Yt used
A uE 7 A & o] oF 2t o] B A Eo A A S Q)=
€122 3 2be] 3} ok 3k Aol 7} vl

read operations HEldlolE $ S X235l FEE=H AR B 7] 1/0
Tl o] 31 e}

write operations = AAE R 27170 A4 o v T

& A
read bandwidth | 2 (v e}t o] B] £ o] thelE o g Euhehe g

write bandwidth

EA9105A VY4
w4 9L zpooliostat HH > Al 28 O] & Eof thet R E o|F A FAE
HEAI G Al
# zpool iostat
capacity operations bandwidth
pool alloc free read write read write
rpool 6.05G 61.9G 0 0 786 107
tank 31.3G  36.7G 4 1 296K 86.1K
olH g FAl = FE o] F FAREE o] A Ao F R AE ] A f o Fo] ut
ebe sy ek A S AR S HE AA o o F AR g FH A B E
eAZgFoUFUhdE EH vh 3 Z5ueh

# zpool iostat tank 2

capacity operations bandwidth
pool alloc free read write read write
tank 18.5G 49.5G 0 187 0 23.3M
tank 18.5G 49.5G 0 464 0 57.7M
tank 18.5G 49.5G 0 457 0 56.6M
tank 18.8G 49.2G 0 435 0 51.3M

3] oo A M 2 Ctrl-CE 4 F & wlj 7} A] 22w} tank Eoll i g A3 A&
FEAIFYoh = F7F count )I-E A A 5Fod A A 5 WEE =7} 7 35l v B of

FEIE2 TS gl4uh
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i

o, (L &
o ne
2 i

7FA AR 1/0 5 A A&

= A9 1/0 42 &7 zpool iostat

Qlgrulth o] W S u g Abs 0%
B E e v AT S ol
7]

T

‘

O

# zpool iostat -v

capacity operations

pool alloc free read write
rpool 6.05G 61.9G 0 0
mirror 6.05G 61.9G 0 0
c1t0dos0o - - 0 0
c1t1d0s0o - - 0 0
tank 36.5G 31.5G 4 1
mirror 36.5G 31.5G 126 45
clt2do - - 0 3
c1t3d0o - - 0 3

=
=
» A, YA 33 AR S d

Jol-& 875l zpool iostat -v

o], zpool iostat 2 3> 22 WtT} 33| WS 0 7 F 6= 5ete| oS g}
gt & A foll= A 7EAS ekl ol A
= 27t o 4] 2elo] 2H kB & vheho] 4|24

g7t AR o ek1/0 SAE AT 5
A& A s A ZESel A A A = 1709
B E10 AL A AA Ak A
% AF4gh ot ol

bandwidth

read write

785 107

785 107

578 109

595 109

295K 146K
8.13M 4.01M

100K 386K

104K 386K

oo 2 Aol 24 Aol & B ateb 2] gharvieh. o Aol Fol AT AT
N R RN R PE R RN R EE EEEE PR R
o4 u) 417 3ol e 4 sl ek A 7kl Aol wek o] 2 a S Ak A A

ol uieh b A| vk £ 4kEl ALk S ehah A e Iut 9 ehel Abeh o) A = o] T H o
dee E 5 e

# zpool iostat -1lv

capacity operations bandwidth
pool alloc free read write read write
export 2.39T 2.14T7 13 27 42.7K 300K
mirror 490G 438G 2 5 8.53K 60.3K

/dev/chassis/labl0@rack15/SCSI_Device _2/disk -
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/dev/chassis/labl@rackl5/SCSI_Device__3/disk
mirror 490G 438G 2 5 8.62K 59.9K
/dev/chassis/labl@rackl5/SCSI Device 4/disk
/dev/chassis/labl@rackl5/SCSI_Device_ _5/disk
mirror 490G 438G 2 5 8.60K 60.2K
/dev/chassis/labl@rackl5/SCSI_Device _6/disk
/dev/chassis/labl0rack15/SCSI Device 7/disk
mirror 490G 438G 2 5 8.47K 60.1K
/dev/chassis/labl@rack15/SCSI Device 8/disk
/dev/chassis/labl@rackl5/SCSI Device 9/disk

==

.45K

.52K
48K

.50K
.49K

42K
.43K

60.

59.

60.

60.

60.
L1K

3K

9K

2K

2K

1K

ZFS= E Y AR AAAd S £ A S A TEY T o AN S e
x| o] AFefoll A A A FH v th o] AFe] A B = zpool status 8 ¥ & AF-S-5Fe] A H U T}
g A A Ql EF 2 AR Al 7t fmdol] o) 3] Ha1E| 31, A| AR FE ol B A EH,
/var/adm/messages ¥} 4 ol 7] ¥t}

o] A 410 41 8 A 784 & Shelahis by g Al o) Aol A AR 51|
U Fol A E st W S th R A efFyth A s 2 E ol o] B] H-of o & AR &
W22 11 A, “Oracle Solaris ZES i Al 8l 2 2! & 577 & AR5 Al 2.

Zk AR = o5 AE] 5 shoell £& 4 s

ONLINE AR = 7 A A 7 A AA 0 Z A g sk AbEl v ok g3 DAl 9l
S FIHAS HAY & 7 A AR I A 0 2 A st ST

DEGRADED  7FAF A A] of| A A )] 7} Wb AY 5} x| gk o A 5 AHE 745k o}, o] Abel = 7]
= RAID-Z A A 7} skt o] Ao A4 AR E WS 7 dubA o ®
vebdu b ohE A A ol A vk ol WA ot A E7 L ele A5
Zol W Z g A o] HallE 4 sl FTh

FAULTED A = 7 A A 7 9 5] A A 2 B 75 e}, o] Abel =t o) A A] 9
F A A ol Al & b ™, ZESoll A dl o] B & S A1 8HA] X jh o
Z| AL 7hA el AL R] 7} o] AbE o] W Fof] 9hH 5] A s 4= gl T}

OFFLINE AR 7F ] Apol] ol A H o F o ekl o 7 H gy ol 5y

UNAVAIL AR e I A A E D 4 gl ok 7 $-of] uhehunavaIl A A 7 =

% 0| DEGRADED K. =2 Ve 4= ol Fu o) 2| AF9] w7 pAk AR 7
UNAVAIL A Elf o] W Fof| A o} -7 &= o Al A&k 4= ol ] o},

REMOVED Al dlo] Ad == 5t AA 7L = H o2 A A E G5 o A A A
A sp= ool weh i e 3 FeEel A A AE A 4
[ )=
e =
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o] AR BE H ko] W 7hg A 0 A Aol A AP R eh RE 7h A 7
ONLINE®] ™ 3% oNLINESI Yt} 7}*0 ¢ A % 5}l 2t = DEGRADED B+ UNAVAILOI HES
DEGRADED ) 1] T}. Z| AL $] & Wl 7} A A} i] 7} FAULTED <= OFFLINE®] Uﬂ
FAULTED %) 1] o}, FAULTED AFEN ©] &2 9h71 8] o) Al ~ *ﬂ T AsHrh &‘ﬁ F A 7}
AZEAY B w7t A dolH & 578 5 ol le} DEGRADED *LEH o] 2
AL 4] A s x| ak Fo] 2epeld wighg FUde Ao vlo]y FEA == dlolH
Al 7|+ gl
zpool status " B 2] A &) 2 A~ T2 s 2] o Al F A 1 E A g
o AW A F Rk o E EH oh3 I 2 E ok

scan: resilver in progress since Thu May 26 11:26:32 2011

1.26G scanned out of 2.40G at 6.15M/s, ©0h3m to go

1.26G resilvered, 56.3% done
w 23 A8 F Rk dE S o3 2 E o

scan: scrub in progress since Fri May 27 08:24:17 2011

18.0M scanned out of 2.35G at 8.99M/s, 0h4m to go

0 repaired, 0.75% done
o AW S E A A Y A S oS3 25y o

scan: resilvered 2.34G in 1h2m with 0 errors on Thu May 26 11:56:40 2011
s AT 88 v A AU} & E 5 o2 2 o)

scan: scrub repaired 512B in 1h2m with @ errors on Fri May 27 08:54:50 2011
o AY FAd 2z AL A AR Yok ol & 5 b7 25 e,

scan: scrub canceled on Wed Fri Jun 10 09:06:24 2011
o 2 gl e AR ¢ F A A = A AE] A HE Alef| & AL g o}
7N EAZLEENRAL AH
23} Zo] zpool status " H S A-E5te] F AAA A S w2 A HES &
sl e,
PI=
# zpool status -x
all pools are healthy
W Tarell ol FS AR 54 £5 24 gl ok oNLINE AR ol SLA] 9
RE T2 o A el A E o 2 A A ol E A4S £ bl oF ek
AAI R AR A A
vEAE AR Sle] FH A A 2ok e 8 R Y S Atk & 5
oh&- 3} 24 e}
# zpool status -v tank

pool: tank
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state: DEGRADED
status: One or more devices could not be opened. Sufficient replicas exist for
the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
scrub: scrub completed after @0hOm with @ errors on Wed Jan 20 15:13:59 2010
config:

NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@ DEGRADED 0 0 0
c1t0d0 ONLINE 0 0 0
cltldd UNAVAIL 0 0 0 cannot open

errors: No known data errors

o] 8 A= Fo| A Aef 2l o] froll o alf A 5] A gt} of 7] of| = o] 3l 517
ALY FHALE IS T U7 IE A5 A G272t s A s
A dA EAESEH 57 7 e 7P FS Wl Wi g Al AR E A
AA g A A RE A of | A 7 EAE I AGA FE BT T U=
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# zpool online tank c1t0do
Bringing device c1t@d@ online
# zpool status -x

all pools are healthy
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# zpool status -x
pool: tank
state: DEGRADED
status: One or more devices has been taken offline by the administrator.
Sufficient replicas exist for the pool to continue functioning in a
degraded state.
action: Online the device using ’zpool online’ or replace the device with
"zpool replace’.
scrub: resilver completed after @0h@m with @ errors on Wed Jan 20 15:15:09 2010
config:

NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@ DEGRADED 0 0 0
clt0d@ ONLINE 0 0 0
cltldd OFFLINE 0 0 0 48K resilvered

errors: No known data errors
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# zpool status -T d 3 2
zpool status -T d 3 2
Tue Nov 2 10:38:18 MDT 2010
pool: pool
state: ONLINE
scan: none requested

config:
NAME STATE READ WRITE CKSUM
pool ONLINE 0 0 0
c3t3d0o ONLINE 0 0 0

errors: No known data errors

pool: rpool

state: ONLINE

scan: resilvered 12.2G in 0hl4m with @ errors on Thu Oct 28 14:55:57 2010
config:

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c3t0d0@sd ONLINE 0 0 0
c3t2d0s®@ ONLINE 0 0 0

errors: No known data errors
Tue Nov 2 10:38:21 MDT 2010

pool: pool
state: ONLINE
scan: none requested

config:
NAME STATE READ WRITE CKSUM
pool ONLINE 0 0 0
c3t3d0 ONLINE 0 0 0
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errors: No known data errors

pool: rpool
state: ONLINE
scan: resilvered 12.2G in 0h1l4m with @ errors on Thu Oct 28 14:55:57 2010

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c3t0dos0 ONLINE 0 0 0
c3t2d0s@ ONLINE 0 0 0

errors: No known data errors
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ZFS A A F W Ryl 7]
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# zpool export tank
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A3 o shel 2] 25wl g e o) A % Ao 2

s Al 7 sl hd & S oha 3 ZF ok

# zpool export tank

cannot unmount ’'/export/home/eric’: Device busy

# zpool export -f tank
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# zpool import
pool: tank
id: 11809215114195894163
state: ONLINE
action: The pool can be imported using its name or numeric identifier.
config:

tank ONLINE
mirror-0 ONLINE
clt@dd ONLINE
cltld® ONLINE
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# zpool import
pool: tank
id: 11809215114195894163
state: DEGRADED
status: One or more devices are missing from the system.
action: The pool can be imported despite missing or damaged devices. The
fault tolerance of the pool may be compromised if imported.
see: http://www.sun.com/msg/ZFS-8000-2Q

config:
NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@ DEGRADED 0 0 0
c1t0dd UNAVAIL 0 0 0 cannot open
clt3d0 ONLINE 0 0

0
of dlefl A ml2f = vl o] el o 3] HA AT F gl om R 25 7P E et e
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A EAE T R sythdE S vE 25y

# zpool import
pool: dozer
id: 9784486589352144634
state: FAULTED
action: The pool cannot be imported. Attach the missing
devices and try again.
see: http://www.sun.com/msg/ZFS-8000-6X

config:
raidz1-0 FAULTED
cltodo ONLINE
cltldo FAULTED
clt2do ONLINE
cl1t3do FAULTED
| =270 2] tf 237} RAID-Z 7H A A ol A F2 sl e Bm g 5 AT
e FEd TR o lHEALT F U AN e AT T e T
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# zpool import
pool: dozer
id: 9784486589352144634
state: FAULTED
status: One or more devices are missing from the system.
action: The pool cannot be imported. Attach the missing
devices and try again.
see: http://www.sun.com/msg/ZFS-8000-6X

config:
dozer FAULTED missing device
raidz1-0 ONLINE
cltodo ONLINE
clt1ldo ONLINE
clt2do ONLINE
c1t3do ONLINE

Additional devices are known to be part of this pool, though their
exact configuration cannot be determined.

o) A o] &) E 2] o)) 4] ZFS A R &£ = 71 A 2.7)

71 EA © & zpool import ™ B 2> /dev/dsk H & E 2| W] o] Ax|ut 7 Mg
Weﬂwiﬂﬂ*w4ﬂ%4“iwwl%%%%%%ﬂ
A HE Ee & A ok gk ol & & oh5 2 2 H Y

TEr

# zpool create dozer mirror /file/a /file/b
# zpool export dozer
# zpool import -d /file

pool: dozer

id: 7318163511366751416

state: ONLINE
action: The pool can be imported using its name or numeric identifier.
config:

dozer ONLINE
mirror-@  ONLINE
/file/a ONLINE
/file/b ONLINE
# zpool import -d /file dozer

AL A AR ol EAT A oA -d TS AR ASF Y
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ZFS AR A ZF 71/ L7
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# zpool import tank

of 8 A 7He e & 9] o] Fol &L A A AR ALE AFE-5o] 7HA
ARl ok gt ol & S ok 2 25t
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# zpool import
pool: dozer
id: 2704475622193776801
state: ONLINE
action: The pool can be imported using its name or numeric identifier.
config:

dozer ONLINE
c1t9do ONLINE

pool: dozer
id: 6223921996155991199
state: ONLINE
action: The pool can be imported using its name or numeric identifier.
config:

dozer ONLINE
clt8do ONLINE
# zpool import dozer
cannot import ’‘dozer’: more than one matching pool
import by numeric ID instead
# zpool import 6223921996155991199
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# zpool import dozer zeepool
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# zpool import dozer

cannot import ’'dozer’: pool may be in use on another system
use '-f’ to import anyway

# zpool import -f dozer
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# zpool import dozer
The devices below are missing, use ’'-m’ to import the pool anyway:
c3t3d0 [log]

cannot import ’'dozer’: one or more devices is currently unavailable

2 A A S P EY A € S v 2 ey

# zpool import -m dozer
# zpool status dozer

pool: dozer

state: DEGRADED
status: One or more devices could not be opened. Sufficient replicas exist for

the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
scan: scrub repaired @ in @h@m with @ errors on Fri Oct 15 16:43:03 2010

config:
NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
c3t1ldo ONLINE 0 0 0
c3t2do ONLINE 0 0 0
logs
14685044587769991702 UNAVAIL 0 0 0 was c3t3d0o
T2 27 ARNE AAT T zpool clear B S A5l F 2 H7HE Ao
sl 20 AL e el ® FAE BT EAES S S A E S

cheat e,

# zpool import dozer
The devices below are missing, use ’'-m’ to import the pool anyway:
mirror-1 [log]
€3t3d0o
c3t4do

cannot import 'dozer’: one or more devices is currently unavailable
# zpool import -m dozer
# zpool status dozer
pool: dozer
state: DEGRADED
status: One or more devices could not be opened. Sufficient replicas exist for
the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
scan: scrub repaired @ in Qh@m with @ errors on Fri Oct 15 16:51:39 2010
config:
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NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
c3t1do ONLINE 0 0 0
c3t2do ONLINE 0 0 0
logs
mirror-1 UNAVAIL 0 0 0 insufficient replicas
13514061426445294202 UNAVAIL 0 0 0 was c3t3d0o
16839344638582008929 UNAVAIL 0 0 0 was c3t4do
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# zpool import -o readonly=on tank

# zpool scrub tank

cannot scrub tank: pool is read-only

27 AS RER VM S ol vhg 271 o] A8t
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# zpool export tank
# zpool import tank
# zpool scrub tank

ERFRAAAZZEI)
o] el ol A T} L Fo) =
7bA g e

A AR % shbel sdev/dsk/c2t3doS A1 51o] dpool E

# zpool import -d /dev/dsk/c2t3d0s0 dpool
# zpool status dpool

pool: dpool

state: ONLINE

scan: resilvered 952K in @h@Om with @ errors on Thu Mar 10 10:28:46 2011
config:

NAME STATE READ WRITE CKSUM
dpool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
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# zpool destroy tank
# zpool import -D
pool: tank
id: 5154272182900538157
state: ONLINE (DESTROYED)
action: The pool can be imported using its name or numeric identifier.
config:

tank ONLINE
mirror-0 ONLINE
c1t@0dd ONLINE
cltld® ONLINE

o| zpool import & & 7 I}ol| A = v} Al E|
2 olz=1] T},

o2

H o] tank S AHA E E 2 A

state: ONLINE (DESTROYED)
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# zpool import -D tank
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested
config:

NAME STATE READ WRITE CKSUM
tank ONLINE
mirror-@ ONLINE
c1t0dd ONLINE
cltld® ONLINE

errors: No known data errors
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# zpool destroy dozer
# zpool import -D
pool: dozer
id: 13643595538644303788
state: DEGRADED (DESTROYED)
status: One or more devices could not be opened. Sufficient replicas exist for
the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q

config:
NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0 0
raidz2-@  DEGRADED 0 0 0
c2t8d®  ONLINE 0 0 0
c2t9d0  ONLINE 0 0 0
c2t10d® ONLINE 0 0 0
Cc2t11d0 UNAVAIL 0 35 1 cannot open
c2t12d® ONLINE 0 0 0

errors: No known data errors
# zpool import -Df dozer
# zpool status -x

pool: dozer

state: DEGRADED
status: One or more devices could not be opened. Sufficient replicas exist for

the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
scrub: scrub completed after @hOm with @ errors on Thu Jan 21 15:38:48 2010

config:
NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0 0
raidz2-@  DEGRADED 0 0 0
c2t8d0  ONLINE 0 0 0
c2t9d@  ONLINE 0 0 0
c2t10d0 ONLINE 0 0 0
c2t11d@ UNAVAIL 0 37 0 cannot open
c2t12d® ONLINE 0 0 0

errors: No known data errors
# zpool online dozer c2tl11do
Bringing device c2t11d0@ online
# zpool status -x

all pools are healthy

ZFS A A = ¢l 1d ol =

o| A Solaris 2 2] 2~ 9] ZFS A A4 Fo] 3l+= 7 $ zpoolupgrade HH 22 £5
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# zpool status

pool:
state:
status:
action:

scrub:
config:

errors:

tank

ONLINE

The pool is formatted using an older on-disk format. The pool can
still be used, but some features are unavailable.

Upgrade the pool using ’'zpool upgrade’. Once this is done, the
pool will no longer be accessible on older software versions.

none requested

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE

clt0d® ONLINE
cltld® ONLINE
No known data errors

[SESHS]

0 0
0 0
0 0

g TR RS S 5 0w A 9s el so) e 37 g u g
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# zpool upgrade -v
This system is currently running ZFS pool version 33.

The following versions are supported:

VER DESCRIPTION

OCoONOOUTE WN =

Initial ZFS version

Ditto blocks (replicated metadata)

Hot spares and double parity RAID-Z
zpool history

Compression using the gzip algorithm
bootfs pool property

Separate intent log devices

Delegated administration

refquota and refreservation properties

10 Cache devices

11 1Improved scrub performance

12 Snapshot properties

13 snapused property

14 passthrough-x aclinherit

15 wuser/group space accounting

16 stmf property support

17 Triple-parity RAID-Z

18 Snapshot user holds

19 Log device removal

20 Compression using zle (zero-length encoding)
21 Deduplication

22 Received properties

23 Slim ZIL

24 System attributes

25 1Improved scrub stats

26 Improved snapshot deletion performance
27 Improved snapshot creation performance
28 Multiple vdev replacements

29 RAID-Z/mirror hybrid allocator

30 Encryption

31 Improved 'zfs list’ performance
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32 One MB blocksize
33 Improved share support

For more information on a particular version, including supported releases,
see the ZFS Administration Guide.

1% o} zpool upgrade HH & A sl BE EFS Jad ol = F olFuh ol &
=9 oh5 3 25 o

# zpool upgrade -a
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Zl(he)
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IFSFE

o5

ZFSFE &34 9+ 41
thg ZFS A A4 E T4 8T AL
» FEZAERHAAL Hol =
® SolarisOSE A& A o7 Y ESH 4
nlgtolofof g},

F&vlaa ool Ei vle Y ¥ vl aa oo ol E 3 of F T beadn
A 5 AN A e F S AT T A RS g3k F AR AL A 7L

mlo
)
f
o
ol
>
~
fo

2 SMI(VTOC) %] oF gh o},
G FE Fof ARG T ~3 37171 2TB

ERROR: ZFS pool name does not support boot environments

A== ZFS FE & A ol o &k ARA g o] 82 49 7| o] 2] “ZFS s E
st Al L.

m x86 7| HF A] A~ Bl of] A = U] 2 = | Solaris fdisk w3F °J & o] 3 g} 5| of o g+ T}, Solaris
fdisk & o 1> x86 7|0t A| ~Hl o] A X & uf| ApF 0 7 ubk5 o At} Solaris fdisk

r

£ of o of] off g+ A} A g+ U] &2 Oracle Solaris ¥ 2]: F X 2 5} A] 2~ = 9] “fdisk
B edelg b ohyel o A A0S A s S,

n AFAHAAES FEZN ESEARESRLA LG SEJRELFT
SEUth FE Foll A= gzip & de]|Fol A A=A dF T

n 2V AHAARRFEEZSUE FolE FE Eo| 5 & ulFA nA AL FE F 9
o] T2 vt A ARl o] R EF A o5& o ShFHth

A

- FEEUsAAYTRE FEE A48T
AR ZE WS E 553 format 7+ 2
S8 §F A A E ohA] Al Al of g T o &
FrAFEE Al A 7} A E S sl o

i

15:43:54 Space required for installation: 5.00gb
15:43:54 Total available space: 4.55gb

15:43:54 Error occurred during execution of ’'target-selection’ checkpoint.
15:43:54 Failed Checkpoints:

15:43:54

15:43:54 target-selection

15:43:54

15:43:54 Checkpoint execution error:

15:43:54

15:43:54 Error determining swap/dump requirements.

15:43:54

15:43:54 Automated Installation Failed. See install log at
/system/volatile/install log
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IFS S E 2 g

3=

T
-
A

n FE Z |23 &eto]l A S of o gk AFA| gk U] §--2 Oracle Solaris ¥
3}0‘11/‘910]“ZFS = E J+olA]/\alqlx}ﬁLsLKJ/\ii/Ka+ ]}\E q}
¥+ Oracle Solaris ¥2]: X ¥ 3} A| 2"l o] “ZFS £ E 1} A| 28l of
1;]3;3_ a}o]ie ule = nhr S ;ch~pl/1]J_

258 ¥ A% A mr g i) AR o,

2l
T =4

}

mo(' E_t_, )“

0110 O-|—4—4

» FEZ T AT Sl
# svcadm clear auto-installer

S rEych o WE S AbE skl A E W olg T
# tail -f /system/volatile/install log

» AXZMFEE - AAVSHEY FEZ YA AL
ﬂ”ﬂﬂi%%ﬂ3mmﬂ*iﬂd%ﬂﬂ*ﬂi%2%

b oS L] Al Age A FE Z AT s e v e 27]9
1/2-3/43} 20| BE, 2%t &5 4 § = A A & 23T vhF 7ok

Return 7]
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o el e ZFs FE E A A B o] Estu|eHH FE E AN NI ARE
Al s g ot

ZFS = E = A A

Oracle Solaris 11 Live CD d | W} & A}-8-3 ]-‘?ﬂ o o] A~ Fo] 7] E ZFS FE E o]
4 & % Y t}. Oracle Solaris 11 AI(AF-& A4 A]) W
v HAagEAHET AL Llﬂﬂ————% i I =

ATAA ZE2 79 E 7| RE | A3 = ALg A7 A g o) A} T AT 6 ZFS £ E
ZS AR5t IS A Ed YT c1todeso T 2L =2 A AR = B A &R
HAE2E AR 7 s e A A A A o o 8] MPxIO A A == A IDE
AHe 4 9l

shed Al W) A0 E A ESHA A 0 o] = A A F L Abg A

# zpool status
pool: rpool
state: ONLINE
scrub: none requested
config:

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
c1t3d0s@ ONLINE 0 0 0

errors: No known data errors
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m
™
e

ZFs %

# zfs list

# zfs list

NAME USED AVAIL REFER MOUNTPOINT

rpool 6.49G 60.4G 40K /rpool

rpool/ROOT 3.46G 60.4G 31K legacy
rpool/RO0T/solaris 3.46G 60.4G 3.16G /
rpool/RO0T/solaris/var 303M 60.4G  216M /var

rpool/dump 2.00G 60.56 1.94G -

rpool/export 96.5K 60.4G 32K /rpool/export
rpool/export/home 64.5K 60.4G 32K /rpool/export/home
rpool/export/home/admin 32.5K 60.4G 32.5K /rpool/export/home/admin
rpool/swap 1.03G 60.5G 1.00G -

ZFSBE A E & HAESIAA 2. o S 5H o}-2 3} 5o}

# beadm list
# beadm list
BE Active Mountpoint Space Policy Created

solaris NR / 3.85G static 2011-09-26 08:37

9 ZHol A Active BE = BE7]‘ A A e A (N2 AT, A F-E A
ﬂ A 5hE] =X (RE EAH) B E th(NRE A F) A & ERY U T

ZFS F-E 317 ¢l b o] E W} ¥y

C.

7|2 ZFS BE(FE #7) 2] o] 52 7|25
A

© & solarisd Yt} beadm list " & &
A4l BEE A F o FULh A& &9

# beadm list
BE Active Mountpoint Space Policy Created

solaris R/ 8.41G static 2011-01-13 15:31

9 ol A4 NRE BEZF @A &4 Aelj o] ™ | F-E 2] 24 BEZ} | = o 7] g}
pkg update S AF&3le] ZES FE S & dd o] EE & 3l55 1T pkg update
HE S 4%—“}"4 ZFSBEE ¢jtl|l o] E & 79 7| & BEol W&k sf ol o] E7} vl 9~ A} A gh
gulo] E7F ol g A BEZ} b5 o] A| 2L AbF 0 & A sl o}

ZFSBES g dl o] E g},
# pkg update

DOWNLOAD PKGS FILES XFER (MB)
Completed 707/707 10529/10529 194.9/194.9

A BE solaris-1°] A5 2 2 w5 o x| 11 -4 s} v},
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BEZA 3T FEHTH ALY A PG ek 1A FBEAH S FAF Y
# init 6

# beadm list

BE Active Mountpoint Space Policy Created
solaris - - 6.25M static 2011-09-26 08:37
solaris-1 NR / 3.92G static 2011-09-26 09:32

A BEE FEZ W 277 LA Sk A+ ol A BES 24 3h3haL ohA] FEJH el

# beadm activate solaris
# init 6

B § 22 vhE BES] 3 S Babal A A s of B FE o)

oy

Y,
Be Az Ao

) A BES- v} E gt}

# beadm mount solaris-1 /mnt

BE]] o} Al] ~ % o},

# 1s /mnt

bin export media pkg rpool tmp
boot home mine platform sbin usr
dev import mnt proc scde var
devices java net project shared

doe kernel nfs4 re src

etc lib opt root system

ZHd & whi o o A BES nHE-E 3 Al et

# beadm umount solaris-1

o

o
S PASA G AT AA Fol YR FEE

E Zo A7 1A
3l ¢

S

of] th gk ApA| gk W] -2 110 | o] A “ZFS FE E 9| t] A~ F WA
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A FEZANE ZA e

# zpool status rpool
pool: rpool
state: ONLINE
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
c2t0d0s0 ONLINE 0 0 0

errors: No known data errors
Yod A FEFol 2T T 228 Fu Pk

. M%Rct+ki°h4*£1ﬂ°LiﬁSMHVTOCL%EH%AﬂOMXkﬂﬂ5“44.
v~z o] &S A X At Eeto] 2~ 0= whE o] ofF & 7 -$- Oracle Solaris ¥ 2]: A%
9 g} X 2" o] “zZpS FE ul U A| ABlo)] AF g Tl AT SEfo| A HEETPE
xR sk Al L.

. w6ﬂ*EL+%%%°ormHkﬁfeiﬂﬂ~MSM1 ﬂﬂ*7mﬂﬂ
(e}

slolghu o} t] A g 0 B8 of ol S X)) x| A 5} S Efo] & 03 qt5 o] ok & 7% Oracle
&mm%ﬂ%ﬂ%ﬂ%li%ﬂ?%TE#QMi%ﬂ4%%qiiaﬂﬂi

sWA t2ag dAatel v H A FEF L FAYYL

# zpool attach rpool c2t0d0s0 c2t1d0s0
Make sure to wait until resilver is done before rebooting.

EFAUNEFH e AR o $EFH A=A A7t
# zpool status rpool
pool: rpool
state: ONLINE
status: One or more devices is currently being resilvered. The pool will
continue to function, possibly in a degraded state.
action: Wait for the resilver to complete.
scan: resilver in progress since Thu Sep 29 18:09:09 2011
1.55G scanned out of 5.36G at 36.9M/s, @Ohlm to go
1.55G scanned out of 5.36G at 36.9M/s, 0Ohlm to go
1.55G resilvered, 28.91% done

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c2t0d0s® ONLINE 0 0 0
c2t1d0@s@ ONLINE 0 0 0 (resilvering)

errors: No known data errors
9lo] =8 Aol A= 2| e T2 A A7k E A ks ok ok 3 A Ak
v Al 2] 7} EA = 2] A o] bR A v T

resilvered 5.36G in 0h1@m with @ errors on Thu Sep 29 18:19:09 2011
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m  SPARC: eeprom ™ & =+ ¥ E PROM2] setenv ™ & & AF-8-5} o A T] 2~ = 0] A
Aoz HEFTE

Al 2w AR g o}
= x86: ] 2~ BIOSE Al 744 g o}
ﬁ -

ZFSTE 9 23 oA 4y
o33 22 A FEZ Yra s wAslol T 4 s
n FEZo|YF AL A tAaE ] FHAAE WA HE AT
w FEEZE AN AN A0 F S oA vl aa vt Al sled A| 2H o]

FEEA S A FEZYAAE wA s7] Aol o A v 7l (o] CD ==

vl E 9] ol 4] F-E 5 of gt
v G E FEE FAA A A ZHEH FEFA FIEA2a wAEAET F
2 F Ut} zpool replace ™ ¥ & AF-§-5to] A3l gt~ 3 & wA A, F7F ol 237}
= 79 zpoolattach HH & AH4 & & ol FHch Frh v 238 dZsla FE &
taa s Reshe o= ol WA & Fxsa Al L.
SATA t] 237} Sl Al 28 o] 749 Aol 7} Wb gk o] ~ 3.5 A 517] 93l zpool
replace 214 & A =6t7] Aol tl 225 @ Ze}ql Abe) 2 w511 745 8 A 8 oF
ghch ol & &9 oh 3 25y o

# zpool offline rpool clt0d0s0

# cfgadm -c unconfigure cl::dsk/cl1t@do

<Physically remove failed disk c1t@do>

<Physically insert replacement disk c1lt@do>

# cfgadm -c configure cl::dsk/cl1t@d0o

<Confirm that the new disk has an SMI label and a slice 0>

# zpool replace rpool clt0d0s0

# zpool online rpool c1t@d0s0

# zpool status rpool

<Let disk resilver before installing the boot blocks>

SPARC# installboot -F zfs /usr/platform/‘uname -i‘/lib/fs/zfs/bootblk /dev/rdsk/c1t0d0s0
x86# installgrub /boot/grub/stagel /boot/grub/stage2 /dev/rdsk/c1t0d0s0

WA T A2EEE FAGEALE Sebel L WEAY A TS WL} gl
st glel = gl

A YragEEeH ez dZ P
A (A) e] 239 8] o] & o] SMI(VTOC), E ol 27} 08l &) &el g e},
_x_"i'__

E Zof| Algst g Az 0] g o] & A K| A of] o g AFA| 3 W] §2 Oracle Solaris ¥2]:
A L gt d A 2" “T] 2 Fof H o] S A A 5= WS R Al L.
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IFSSEZ 37

AH2agFE S AZEL
d & =¥ a3 ZaTh

# zpool attach rpool c2t0d0s0 c2t1d0s0
Make sure to wait until resilver is done before rebooting.

FEZANESAFYEL
d & s¥ a3 Zah

# zpool status rpool

pool: rpool

state: ONLINE

scan: resilvered 5.36G in @h2m with @ errors on Thu Sep 29 18:11:53 2011
config:

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c2t0d0s® ONLINE 0 0 0
c2t1d@s@ ONLINE 0 0 0

errors: No known data errors

g AP $5H F A YT FEZF Y=A A7}t
of| & 51, SPARC 7|HF A| 2Bl of| A = o5& 3§ oh

ok boot /pci@lf,700000/scsi@2/disk@l,0

Lﬂﬂ*iﬂHJT S HAES A wA| HAaarp Ay
oii%éﬁﬁﬂiéﬁﬂﬂiiﬂWﬂiiI%Eﬂﬂ%EO%%
ﬁ%%qqﬁH%W%H%ﬂ?E%Héa@nmmm%ﬁ%ﬂ%%AW

/pci@lf,700000/scsi@2/disk@0, 0
o}z o ol A WA HE T] A F(c2t1d0s0) = TSI 5T}

boot /pci@lf,700000/scsi@2/diskel, @

Alzdo] 4 bl a4 FESH o)A o] 228 Fel g,
o & 5 ohg 3 25,

# zpool detach rpool c2t0d0os0

A ez 5o 2 RESES A LWL AR Tk

= SPARC:eeprom ™ & T+ %-E PROM 2] setenv ™ & & 285} o Al t] 2 =0 A
AsoZ HEFE S "]-/LE‘*:) S AR h

= x86: Al 2~ Hl BIOSE A 74 g o},
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== St = =

v t}E £ E Zo| BEE ==Y
e FE Fof 7|EBEE A A = ¢ obell DA S T AUk FH A 2%
QX AR 7L = FAREBEZF 23 T FEZS RS AJMA B a4 E |
A FFrohe thE FE Fo BEE vt 2RI Aol whet DA & 3 5 ods5 vt
FHA FE E0 A BES 24 3st L HESHH AHA FE £ 2] o] BEe|| s G 1
Slevth A BER oA FESH= A e FEZ| FET AT FFo7
Al 2B & FE S o gt}

1 SMI(VTOC) Hl o] & o] A| B H e] 23 & AH&3l] FHA FEES WHEUhdESH
& 25 ek
# zpool create rpool2 c4t2d0s0

2 FHA FEZFAABEEFUCLAEEH o5 25}
# beadm create -p rpool2 solaris2

3 FHAFE FNAbootfs 5 EFARLEAR T ESH b2 25}

# zpool set bootfs=rpool2/R0O0T/solaris2 rpool2

4 AN BEE 2433} ol & 5 b33 2l
# beadm activate solaris2

5 A BEAA F-ESIAIR FAHLE FHA FE FO FE A oA FE& oF Frc).
ok boot disk2
Al 2~®lo] A BER A3 5T},

6 2YEFLrh BFUCh S S che3 2E

# zfs create -V 4g rpool2/swap

7 A =g ARAA N NG etc/vEstab FES JHl | EF Yt e E S o5 25U
/dev/zvol/dsk/rpool2/swap - - swap no

8 WZ2FL o BEchedESd T 2H Y
# zfs create -V 4g rpool2/dump

9 HERANEALARZFUCLdEEH bS53 25k
# dumpadm -d /dev/zvol/dsk/rpool2/dump

10 FHAFEZYHEC2LINA RESEE V| EREZISANLAAG G}

»  SPARC - eeprom ™ & == - E PROM 9] setenv I & & A}-&-5}of Al t] A~ Fof A
AEo g Her w2 A ~uS s},

= x86- A ~H BIOSE A -4 &t}
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ZFS2¢ Y J = A #e

1 ARES] Aol FE T 24D AT FAE ALY
# init 6

ZFS 2% 4 o = A3 T

AA ZRAM 2~ Fol| ZES FE £ 0| ZES BFoll 2% o Fo] ttE ol At o & &4
o3 ZE o

# swap -1

swapfile dev swaplo  blocks free

/dev/zvol/dsk/rpool/swap 145,2 16 16646128 16646128

A E 2 A 2 ol ZBS 7 E F 2| ZFs B-F ol B E o o] qhEol A Adnbd o 2
HEAA=AA A AFor A g o] Zgfo] HashA g d & =H
chg 3} 2y

# dumpadm

Dump content: kernel pages
Dump device: /dev/zvol/dsk/rpool/dump (dedicated)
Savecore directory: /var/crash/
Savecore enabled: yes
Save compressed: on

—ID: ;:LX]E' /\]_,Q_ o]-?sl-oi é
ApE© 7 AR of g ek, o 3
24 o of 3] e,

AAZzaf e 24D H I 25 T 7)o of g A & &2 104 3| o] A

“ZFSFE E 9 T A1

rr

mlo
q
Ol

/HXIT/\% ‘erﬂ7] HIeF 27 27 24 st AT &2

5l o gk o}

o AR ZFS T Al 2Bl o A= 24 e S AR S gl o

s A AElo] A% .}oﬂ A8t edodo|) o = AR & A 5| o) ~}L 4~ o] A Solaris
D] 2~ A F swap ' dumpadm & ¥ & AF-&-§ ] o} AFA| & W] 8- Oracle Solaris &2
AL gt A 2”0 19 A «“FIF A9 F7F 4 (2Fd)” 2 Oracle Solaris ¥+2]: € vk
Aol 174, A A% 55 A8 el (23] E HashAl AL

lu X =] o
ZFS 2% 2 o = AR 9] 7] 2.57@
AAF o d= AR G7)& 2 A of sl AV, 2% Y D EF & opA] whEofof
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PS¢ Y 9= A5 el

292 yge 550 37|85 2P
Al 2Eo] A E T W Z A O yolsize 55 AR E AHAT G ol5ch o =
S o3 25k

# zfs set volsize=2G rpool/dump
# zfs get volsize rpool/dump

NAME PROPERTY VALUE SOURCE
rpool/dump volsize 2G -
2% 850 2715 2GS A 28 o] Abg Fol obd B bl v E 5

Siruieh ol & 5 b33 2

# swap -d /dev/zvol/dsk/rpool/swap
# zfs volsize=2G rpool/swap
# swap -a /dev/zvol/dsk/rpool/swap

g Al 2"l o] A 2] A8 AR A Aol o] & AA g W 22 Oracle Solaris ¥ &]: A A 2
3} A] 2~ 9] “Oracle Solaris ZFS FE 2H7 ol A 2~ ¢+ F-7H8 F7)el= WS
77 5440 4]
« oln] AT A2 o] Fb 28} Fbo] W ghe| 29k A T} ALE ) A ke
28t 5 FH YL o & 5 vy 2 25 e
# zfs create -V 2G rpool/swap2
s A BES BT S S ohe 3 2o
# swap -a /dev/zvol/dsk/rpool/swap2
# swap -1
swapfile dev swaplo blocks free
/dev/zvol/dsk/rpool/swap 256,1 16 1058800 1058800
/dev/zvol/dsk/rpool/swap2 256,3 16 4194288 4194288
n FHA gt EFo e FE5S ete/vfstab I P of] F7H T o & £ oh 3}
5k
/dev/zvol/dsk/rpool/swap - - swap - no -
2% odod g ohal ghEolol shis A e B shub s AE g
m  SPARC 7|HF A| =8l o A 22 8F oJ A & qbFuch &5 27 & 8KBE A A ¢ h
# zfs create -V 2G -b 8k rpool/swap
w x86 7|HF A ~Hlo| A A% F S abE Ut 5 A7 £ 4KBE 2R ok
# zfs create -V 2G -b 4k rpool/swap
. W*ﬂﬂﬂa FIbstAY A st = A 2 S Ao 2 A ok Tk
n A% EFo 35S setc/vfstab I ol F71Hg ]
ST =] =2 =
ZFS © = X A s 2
AR FEHEZES AN AYE Z AR 275 2 AT o A 7 s ok
g5 HESIA AL
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ZFSFE 5t A 2"l o 4] L E

FEHIINAFOE g A A &2 7 $ savecore HH S A L5l S EHEZE
A oGt

ZBS FE 9 A ~Bl S A2 A5l AL} ZFS FE 3 A A®] © & wlo| g o] A&

W 7502 o 0] o e o 0] ol = 7] 2 5 ) 207
5 AR A ol ek W g A €] 27] 8 R e of vlrh o & ol v me] 7} 2
A 2ol A W2 A ) 27] % Th& 3 2ol 40GBE Sk,

# zfs set volsize=40G rpool/dump

SHEZ AR 27 £ te TEA LS A Gbe] 23 AR 5 s
=

# dumpadm -d /dev/zvol/dsk/rpool/dump
Dump content: kernel pages
Dump device: /dev/zvol/dsk/rpool/dump (dedicated)
Savecore directory: /var/crash/
Savecore enabled: yes
Save compressed: on

o217k 12808 o] 42l A9 el A IR A0 2 el Y A un 2y
AA7HE LW 5 dGrIeh WE AR Ao} 7| E FEHEE AAL 5 1S

Ky nﬂw%@ﬂﬂﬂﬂﬁﬂdﬁW

# dumpadm -d /dev/zvol/dsk/rpool/dump
dumpadm: dump device /dev/zvol/dsk/rpool/dump is too small to hold a system dump
dump size 36255432704 bytes, device size 34359738368 bytes

F A2 Z7] A A ell o) g+ AFA] g+ U] 82 Oracle Solaris #&]: X 2 9} ¢
o)« b A B AR FAIA 2
& 2 4b9) A7) ode] Al Fol T FAE R4 S gl ohg 3
ARl AL A 7F A e
# dumpadm -d /dev/zvol/dsk/datapool/dump

dump is not supported on device '/dev/zvol/dsk/datapool/dump’:
"datapool’ has multiple top level vdevs

AN AT A NL F e FEEANLZA

}o

Rl

& F7hsh44)

ZFS FE 3t A| 2Rl o) A F-E

SPARC 7|HF A ~ 8l 3} x86 7| HF A AE] & R E o 2 Q 3 9} U S £ 35l o} A] AE
o|u] x| ¢l F-E o} F}o] B E A}&-5}o] L E LT} ZFS F E 3} Y A AH o] A L E x| v

=]

=

ZFS 3 A Aol A H-E 5}
ZFSE Abg-obs 7 f- A A

5% .

Y ES 9lo) 48 E FE vhe) 2] ABlo] 4 BE ol shol sl Hid shel o] H 2 o] Fol
sol v e},

f84
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N

I Eh A AR Fol = o] 2] ) ) BB b5 78S FE 9hed A AR o] E3HE
Sk ZRsol A - E ol A% Y E A 2 AT Fol ol £ E vhel 4| 203
£ A & x5 a of g o}

wAo R FES 9o e ® ol A AF 2 =9 bootfs &5 R A E vl
2 E Y 71 A1) 442 SPARC 4| 2 ol ] boot -2 ofl gkl vl A 7

253l e o] 712 41e)
5 3h9) A 202 A g ahod o A 5} 7} x86 7] uE A 2280 ] BIOSel 4] TR A = A &
o sho] A @ 5 9% ok,

A 3 0ol 9 F 7R HE F & k5] Aol 228 @AY S Asrie vlel 9 E
E Z g5 7)o dl & AHA & Wl 82 108 ¥l o] A| “w]# H H FE F FA S
Z oAl

5 ZFS FE Fo tfalf del Al b5 #4115 HESH Al &

zpool replace HH & A}E5le] FE E U AIZE AT 7§ installboot £
installgrub "3 é% Ab-gsho] A 2 A F T AT B E YR E A A of sw]p}_
Z7] A4 A ‘“’”4 S AF-&-5)ed v 2] & 5 ZFS —Ey"lf_ =& 7tE A zpool attach H & &
AH-8-5} o ‘:]’“ig FE Fof dAst= A% o] ©tAI 7L H 838 A] fbF
installboot =+ installgrub ™ 3 < E+—*ﬂ}%a{? Sh=3

sparc# installboot -F zfs /usr/platform/‘uname -i‘/lib/fs/zfs/bootblk
/dev/rdsk/c0t1d0s0

x86# installgrub /boot/grub/stagel /boot/grub/stage2 /dev/rdsk/c0tld0so0
v 2 ® ® ZFS FE £ 2| of g A A A - EF o olFrvh =S o 74 of uhet
th2 B E A7) 7} A A 5] &2 PROM £+ BIOSE it o] EdoF & = 9l <71t}

of| & 5o, o] Z2| t] A F(c1t0d0sd T c1t1doso)ol A F-E S 5= gl o}

# zpool status
pool: rpool
state: ONLINE
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c1t0d0s® ONLINE 0 0 0
cltld@s@ ONLINE 0 0 0

SPARC 7|HF A ~El o] A4 ok TE T E o]l A T A| t] A7 E ¢] E g},
ok boot /pci@7c0/pci@0/pci@l/pci@0,2/LSILogic,sas@2/disk@l

A2sglo] A R E S W 2 B E A S Sl th o & S vh ) 2

)

Yt

SPARC# prtconf -vp | grep bootpath
bootpath: ’/pci@7c0/pci@d/pci@l/pci@0d,2/LSILogic,sas@2/disk@l,0:a’
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x86 7| Wb A] 28} o] - o5 3 w2 e ARSI T

x86# prtconf -v|sed -n ’/bootpath/,/value/p’
name='bootpath’ type=string items=1
value='/pci@0,0/pci8086,25f8@4/pcild8e,286@0/disk@d,0:a"’

= x86 7)1k A 251 9] 79 A g-a) BIOS vl ol A 7] 2 2 F ZFS £ F 0| o)A Tl 2%
e g o,

SPARC 7| ¥} X] ~®l 0] ZFS T E u} Y X| ~Hl o] 2] 1L E

ZFS BE7} o 2] 7 /1 SPARC 7| R} A| 2~ 8l of] 4| peadm activate ™ & & A} 5} o9 BEl| 4]
HFEES S AFU

A X L peadm B3t ZEZ A A S0l ZFS FE 0 Y A A8 2 hootfs 5= FJHE E5f
X}%ﬂi A A H ek

shite] Zof| - E 7t 9k *]*Eﬂo] oA 7l o= F s Th 7]%75# °=Z
/pool-name/boot/menu.lst g o] B E 745 ubd A 8 & 2] bo
AR 7 A E 2 gk menu. Lst 5ol F 2] thA| 3} A A& 2] A5

o) 4] ok, w2k A menu. Lst 7+l ol] & U o] 2] R E 79l A 28 of g 3l &2 o]

_=

title Oracle Solaris 11 solaris SPARC
bootfs rpool/RO0T/solaris

A} BEZF ubE 0] A ™ menu.1st It L o] AF5 2 & odd o] E Y},
<

SPARC 7|HF A] ~Hl of| A = o} 53} 2 F 7 A] B E FA & A}
] +

= ZFSBE7} #4315 Foll = boot -L W & = AH-&3to] ZFS & W ol Sl= FE 75 3¢
NE B2 g EAYF Ul TR b B Re| 4 R E obs afel 4 28] F
SHFS A2 5 sl oF. o 2 skl Al e g - sz b ol o @ ALk A1 4o
A A Bl e} S 2GR

= E -Zfilesystem 8 % & AH-&-3ko] 54 ZFS 34 A| ~H & FEj )

d5-1 EXFZESHE A HE

Al 28] BE AR 2] ZFS A A4 Foll ZESBEZF o4 7l 1S 7 % beadmactivate ¥ & =
Abgstel 718 BEE A9 8 5 ol gLl eh

ol & o], t}2 ZFS BE+ beadm = & o] A = ) & A& 715 o}

# beadm list
BE Active Mountpoint Space Policy Created
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ds1 SHZESFEFANNRE (%)
solaris - - 19.18M static 2011-01-13 15:31
solaris-1 NR / 8.48G static 2011-01-13 15:44

SPARC 7]HF A] 2~ ®l o] ZESBE7} o1& 7| )+ 7% boot -L ™ & = A& 4= 3l 55 o}
o & &9 o3 ZH ok

ok boot -L

Boot device: /pci@@/pci@0d/pci@2/scsi@d/disk@3,0:a File and args: -L
1 solaris

2 solaris-1

Select environment to boot: [ 1 - 2 ]: 2

To boot the selected entry, invoke:
boot [<root-device>] -Z rpool/RO0T/solaris-1

Program terminated
ok boot -Z rpool/RO0OT/solaris-1

sl er EH BEt ot A FE /‘l 243 5k 2] 9FF Y Tth boot -2 A EF A E
BEol| M A& AHg o= FEste]= 749 s & BES 24 3}al of 3ot

x86 7| W} A] ~ ¥l 2] 7ZFs & E u} Y A

A A ZE A 2~ B = beadmactivate 24 F ZFS7F AHE 0 E - E B E oh 3 g 50|
/pool-name /boot/grub/menu.lst J]-%_‘Oﬂ F7

title solaris

bootfs rpool/R0O0T/solaris

kernel$ /platform/i86pc/kernel/amd64/unix -B $ZFS-BOOTFS
module$ /platform/i86pc/amd64/boot archive

title solaris-1

bootfs rpool/RO0T/solaris-1

kernel$ /platform/i86pc/kernel/amd64/unix -B $ZFS-BOOTFS
module$ /platform/i86pc/amd64/boot archive

GRUB7} -E A & A gk A A o] ZFS A 42 & o] 3l& 7% GRUB ¥l 77 & =+

menu.lst ¥} L o] A&},

zm%ﬂﬁﬁﬂlx%ﬂ%li | of| 4] = GRUB | 57l 4] BES A &l & &= gl 551t} o]
W 57 & Eol| el el FE ut Y A| ' o] ZFS 3t A A~El A 7§ ohg F A o]

F7h v
-B $ZFS-BOOTFS

ol 5-2 x86:ZFS ¥} A] ~E] L E
ZEBS 5} A] A Bl o] 4 K E 5] = 7 9 _B $7FS-BOOTFS - E vf 7} ¥ =0l w2} FE A2 7}
ARG o & E9 b3} 25U
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ol 5-2 x86:ZFS ¥} U A ~El L E A%)

title solaris

bootfs rpool/RO0T/solaris

kernel$ /platform/i86pc/kernel/amd64/unix -B $ZFS-BOOTFS
module$ /platform/i86pc/amd64/boot archive

title solaris-1

bootfs rpool/RO0T/solaris-1

kernel$ /platform/i86pc/kernel/amd64/unix -B $ZFS-BOOTFS
module$ /platform/i86pc/amd64/boot archive

o) 5-3 x86: ZFS FE 7} A] 2~ Hl o] w-& A -

WL A 7158 A8 a7 A 2544 Z Ul A=Y D,
W& ) E 715§ 1831 BIOS B ¥E ol &5 7] Aol AHE A5 R
A ALE AFES G st A 2R & w2A AR EsE 752 AF T A AbE
A Fo|lL E&AS A A F o)

beadmactivate ™ % & &3l th& BER A gol= 7 -F-oll = init 6 " &= AH--3f of
v th reboot ™ ¥ o] A gk ohE Al ~F Fhed 9 7§ reboot -f ™ & & A&
dFHrh el & &9 oh g3 25 o)

# reboot -f

4a
4
|
ﬁ
_9&
N
T
wn
<
[t
rit
o
=2
X
e
ful

FEUT FAEE A TAZEEH 57 5 AEF A28 S FEdo T 74
of A AE A Al L

= 0] = )=
BFE A 20 FE gy
t}3 Aol ek menu. lst A B2 FE US TAL AHE TAE A AT 4
AUt FE ZYAaE wAsof & 79110 H o] A] “ZFS FE F o] v] A= A
WS A2 Al &L A A Al ' (Mo W B) BF5 S dlof & A5 12 4, YAk
of7fol B 4l £ E & B 5 F XTI AL
g3 e wry S A9}

x86: 2ho] H vl A - A 2] vl A o] A F-E 7 v} 57 A Abell GNOME B 7| =
/\]»_9_’5‘]-]/]];]_

= SPARC:®|~E AR - AA A B | ES T A FEZ b B2 E A
B} of] H 3Shell §41S el g},

® x86: H] A~ E A %] - GRUB | 79l 4 Text Installer command line FE 358 A= 8l
£hS B 2 7] S el 4] 3 shell & & 418 g e}
o SPARC:AHE A7 kS W Abgohe] A B ol A ool A 2

B Ege,
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ok boot net:dhcp

n x86: AtE A A - U ES Z 6] A A A of A L E St PXE F-E 7} Z 8§ o}
GRUB ™| 57l A Text Installer and command line &&= Adelgh ol 1#H oS

8l ~ E A x| 5} o 4] 35hell &4 S A el g T},

H
o & So] A|AHlo] L EE™ 35hell 542 Ao}

1 Install Oracle Solaris

2 Install Additional Drivers

3 Shell

4 Terminal type (currently xterm)
5 Reboot

Please enter a number [1]: 3
To return to the main menu, exit the shell

#
HEEFEASAYIY]
] el U xS A L 2 HESA /etc/passwd IF A o] A A &FE-8 =] 5} o]

| & E0],SPARCA| 28 ¢] A28l & F 835l dd R FEF ) FE=Z
21913 % /etc/passwd 3 }".:_‘% HAA st FE A FES AT

# init 0

ok boot -s

Boot device: /pci@780/pci@d/pci@9/scsi@d/disk@d,0:a File and args: -s
Sun0S Release 5.11 Version 11.0 64-bit

Copyright (c) 1983, 2011, Oracle and/or its affiliates. All rights
reserved.

Booting to milestone "milestone/single-user:default"

Hostname: tardis.central

Requesting System Maintenance Mode

SINGLE USER MODE

Enter user name for system maintenance (control-d to bypass): root
Enter root password (control-d to bypass): xxxx

single-user privilege assigned to root on /dev/console.

Entering System Maintenance Mode

Jan 24 13:23:54 su: ’'su root’ succeeded for root on /dev/console
Oracle Corporation Sun0OS 5.11 11.0 November 2011

su: No shell /usr/bin/mybash. Trying fallback shell /sbin/sh.
root@tardis.central:~# TERM =vt100; export TERM
root@tardis.central:~# vi /etc/passwd

root@tardis.central:~# <Press control-d>

logout

svc.startd: Returning to milestone all.

® penu.lst FE 35 AH FA4 & s 2},

HA 1A of| Lped 5 F-E v 5 sl E AFESle] mi Al e vl E S el A
Hegorgyctt 718 t}& T E £& 7} 2 D menu. st 5= A4 8t}
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x86# zpool import -f rpool
x86# cd /rpool/boot/grub
x86# vi menu.lst
x86# exit
1 Install Oracle Solaris

2 Install Additional Drivers

3 Shell

4 Terminal type (currently sun-color)
5 Reboot

Please enter a number [1]: 5
A]/k Elo] )§<%Tzq o7 1 HEg|=x <§%?—ia_L414:
= T

1
s AaElo] 2R S g ahe o 4 e

e s k!
WA 15h o] Lhed ®) ¥ E by 5 shubE Algahe] oA i v

1
FEgokgtyct 28 t}& FE F(rpool) S 7FH L L BEE VI E

EOERPY
sfo] £E ob%

G5 A A ) o] ZZ A A= SPARC Z A F 7 x86 T A Fol A & L g

# zpool import -f rpool

# beadm list

be find current _be: failed to find current BE name

be find current be: failed to find current BE name

BE Active Mountpoint Space Policy Created

solaris - - 11.45M static 2011-10-22 00:30
solaris-2 R - 12.69G static 2011-10-21 21:04

mkdir /a

beadm mount solaris-2 /a

TERM=vt100

export TERM

cd /a/etc

vi shadow

<Carefully remove the unknown password>
# cd /

# beadm umount solaris-2

# halt

ohg A 2 o] F ool R E 45 S A )

H R oH K HH

ok boot -s

Boot device: /pci@780/pci@d/pci@9/scsi@d/disk@0d,0:a File and args:
Sun0S Release 5.11 Version 11.0 64-bit

Copyright (c) 1983, 2011, Oracle and/or its affiliates. All rights
reserved.

Booting to milestone "milestone/single-user:default".

Hostname: tardis.central
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Requesting System Maintenance Mode
SINGLE USER MODE

Enter user name for system maintenance (control-d to bypass): root
Enter root password (control-d to bypass): <Press return>
single-user privilege assigned to root on /dev/console.

Entering System Maintenance Mode

Jan 24 13:23:54 su: 'su root’ succeeded for root on /dev/console
Oracle Corporation Sun0S 5.11 11.0 November 2011
root@tardis.central:~# passwd -r files root

New Password: Xxxxxx

Re-enter new Password: xxxxxx

passwd: password successfully changed for root
root@tardis.central:~# <Press control-d>

logout

svc.startd: Returning to milestone all.
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o] Aol &=t} 2 & ohF ot

= 1239 o] | “ZFS ¥} A ~E 2] (7] 2)”

= 1247 0]7 “ZFS g Al ~E wbE 7] AbA| 9l o] F ulAt 7]

s 1279 0] A “ZFS & A B 4 7)”

m 147 F o] X| “ZFS ¥} Y A| ~E] A 1 A o]»

= 149 9| o] x| “ZFS 5 & A ¥ e)”
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w159 9| o] X| “ZFS u} L A| A ®] 2 FF a8l A
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1,4 % ol & up7)

(nl

- o] Aol 4] vl ol B A & vl A2, AN AW Ll BES bl E A
g2 AU

ZFS 3} ¢ A 2 ®l gh5 7], AH A 9l o] & up-7)
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zfs create Y zfs destroy ™ & & A3 ZFS 3t 4 A| A8 & w531 A&
S th zfs rename W ® & B /\}9““}“4 ZFS 7t A| 28] 0] o] F-& vhE g ol o

» 124 9| o] A] “ZFS ¥} L A| ~E] wkE7]”
w125 9| o] A] “ZFS ¥} Y A| ~E] ALA]”
w126 9 o] A] “ZFS 3} A A| 2~ H] o] & u}H7)”

ZFS 3} ¢ A =" 7hE 7]

=
ZFS Y A A8l 2 2fs create W H =

AFg-5led ks o] AUt create 519 W H &
ttEE = 3 Y A A Y o] B5 Y T E AR F Y oh 3l A AH o] 2 oh5 3}
Zol o] TR HE AAE = AR o] FoE XA}

pool-name/|[filesystem-name/|filesystem-name

AR e EolFH 27| 3L A ~H OI%% Aol A A 3L A| ' o] BEF ol A =

= j=4
%lfl%*ﬂ‘“éfﬁbl AR W “}Xl‘“ olFSHtEHE AL A LF Y o5 S
ek ot Al 2 o] 228 o] A “ZFS A AW 9T AF Y 2 S

sho) 2] 281 8 qHE o) ZFS ) ) 2% 9] 95 55 AL§-0. 2 44 o of ] eh. ZFS 7l
X) 2<% Q5 5ho] o g A4 8 U] -2 173 3] o] A] “ZBS 7} 2] 2] g5 3" E
sl Al 8

# zfs create tank/home/jeff

ZFS= vty A Adlo] A o & k5o 749, A E k5 o]zl 31 Y A
npE et} 7| B A 0 7 uld A AH L2 create 519 W B ol A] 3} Y A
A g% A2 E A3l /dataset = vF-E U T} o] of Aol A 2| E 7 EOVJ jeff ¥}
2|25 frank/nomey jef oll S-S 5Lt A0 2 She 5] < vk
AHA| & W) &2 154 9| o] Z] “ZFS vk E XA |7 E F R A L.

>
k)
2
=
ot

zfs create ™ & ol t gk ApA| gF U] &2 2fs(IM)S FFRTFA Al 2.
gd A|a®lo] gtEol A A9 d A A8 S5 AR EHAATS 7 dFr ok
s ol Al ol A = sexport/zfs 8] Phe-E X A o] tank/home T+ A A] 2~ Bl of] o} 3

whE o] 4 o,
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ZFs 9t A2/ ghE 7], A A 9 o] & uh

# zfs create -o mountpoint=/export/zfs tank/home

i d A|AE 5 G Bof] o g AA R W -2 127 3 o] A “ZFS T F A B AW E
b

ZFS 79 Al 2~ ") & A4A) 5}
AHE 0 7 npLE & A =] 11
el 5= F5ol o) g AFA 3 U8 155 9] o] &| “AHE u}

t}g of Al ol A = tank/home/mark I+ A] 2~ Bl o] AbA| v},

# zfs destroy tank/home/mark

#9)_destroy k9] B % €] A Hal ZEZE S} HA| | A rvich ol BY S ST
oAb ga o7k B e gt

LA @ 3k 4| 228 o] Abg Fo] Avt Uk E A @ 5 Gl - 2Fs destroy W o]
A i) B shed A 28 A ool W -t 408 AFg R ) o] $4 S At
B4 oo A WS o E S A, B oA W AL skl o 4 @ S8 T2 e
ol BAT F g omz Feb A e gt

# zfs destroy tank/home/matt
cannot unmount ’tank/home/matt’: Device busy

# zfs destroy -f tank/home/matt

gk gt A 2'lo)| F& o] E3HE 7 zfs destroy T ¥ o] A g} b
A| 2B 3 B S 8-S REE e A A A s e W L S S ARSI o RS A A &
TS APAE AR E PR o] S AFSE wl = F 97 H 8§ o}

# zfs destroy tank/ws

cannot destroy ’'tank/ws’: filesystem has children
use '-r’ to destroy the following datasets:
tank/ws/jeff

tank/ws/bill

tank/ws/mark

# zfs destroy -r tank/ws

APA g sl A 2R ol ZHA & o] E3EE|of glomd Rbg ARA| i e = A sl g o
A S o o] HAl " 9L A AH S et BE TS5 FEE A 2 AA skH
REFAE A oY o] RS AR = AR o7 a3

# zfs destroy -r tank/home/eric

cannot destroy ’'tank/home/eric’: filesystem has dependent clones
use '-R’ to destroy the following datasets:
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U A IS K 5% AuE 54 o E AR Falel B P Ee10 =
o] 2 gk vl o B 3ol v G A o] E5kw|o] el le) Sa] AFH A Qe w5 =
G whel 2| A, BE, BA 8 A S BE o B A3 A adel A4 )

®  aclinherit
ZpA| g W82 209 #] o] ] “ACL 55 A 7 FHEFHA Al L.
= atime
= canmount
®m  casesensitivity
» A2A

®m  compression

®  copies
®m  devices
= dedup

®  encryption

= exec

m  Keysource

®  Tlogbias

= mlslabel

®  mountpoint

= nbmand

® normalization

B primarycache

= quota

= readonly

®  recordsize
ApA & W] £-2 144 9| o] A] “recordsize 5= F W5 FFRsA Al L.

m  refquota

m  refreservation

®m  reservation

®  rstchown

m  secondarycache

®  sharesmb

®  sharenfs
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® setuid
B spapdir

®  version

®  yscan
= ytf8only
m  yolsize

LA & ) £-2 145 3] 0] A| “volsize 55 F B S A5 L.
®  yolblocksize
®  zoned

® xattr

canmount 5= J X

canmount 55 A R 7} of fZ A A = 7% zfs mount =+ zfs mount -a ™ & A} 5} o]
o Al A~ /\Eﬂg kg ESE ¢ gl oh Y A A~ o /‘]’ N s °] 1% Q] mountpoint
—iﬂiﬂﬁﬂ 25 oh= Ak A 2] shd o] —o—iﬂﬁe of f2 4 %5%7/4\%
mountpoint 5= & X &5 none 2 & A A 5l= A 3 v 523k o} Oﬂ |

of 12 A 51, 54 3ol A 2wl ol ol 4 gl 55 %
S ol A8 A ok e 5 2] g 0w A8 A7} A
FE Y Al ~EHE AL AL T A o] Yo et 55 AR E
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# zpool create userpool mirror c0t5d0 clt6d0

# zfs set canmount=off userpool

# zfs set mountpoint=/export/home userpool

# zfs set compression=on userpool

# zfs create userpool/userl

# zfs create userpool/user2

# zfs mount

userpool/userl /export/home/userl
userpool/user2 /export/home/user2

oauto 44 51 3hed A 202 A o] ohud A K

canmount 55 & ®.E no =l SRS
Egd sk

SRR

casesensitivity 5= 3 &
o)

=
o] 5= A H = g d A AEH A AL 5= Tl Y o] & 2 12| 50] casesensitive,
= 31 =
=

2 A
caseinsensitive == F Y A 2~} Y o] £ 8 58 m1xed)° A& ey e}
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W 7E % gbd A AR o = o A AL 5 W of| A LF ok A wk o AR A FA] B e A=
TFEEA g2 ol B o] ol e v R vt 23k & vk At

o| & Sof, o] 8 E 2] o foo, Foo U FoO 3} Y o] £3HE 4= 9l food] 7Hs T B
FE of] thalf ot AFAE A S DA A7 = F S A T 7 $-(: foo, FOO, FoO, 0o 5
dx dug|Fo M 7|E L 37 FelhtE A FEo 7 e e Fo] 4
FEo 2 Aelsls g o] JEehA BAE A= A ut foo FEN O] YA FEH o2 A}
F 4t gtdo] A&t} foo, FOO, fo0, Foo 5 2] th AT A FA| YA &5 ©
Adelzleade oy 2] & WA etA =3k 5 dgoh

utf8only,normalization %lcasesensitivity

o
A3 e AR A A F R = ole A A= AT of AR W82 232 9 o] A
“ZFS A7 2| 7= AR A A L

copies 55 J B
A= FH 7] Hal ZFS 3L Al ~F W EL o] Bl = 7h5 gk g of 2] T 2~ T o o 2
W AbE o2 AR} o] 75> BA BE-(ditto blocks) & Z 4 A 9l T

=
o] ] 2o A= AFE A} U o] B] & zfs set copies ™ & = AFE-5Fo] 9l Y A| BT o]
7N o] AbEE A AT 4 o F T o

# zfs set copies=2 users/home

# zfs get copies users/home

NAME PROPERTY VALUE SOURCE
users/home copies 2 local

AbE 7 b L2 B3y o 7 23S 1 Y o ol @ AR 2w EH EH A
o J
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w
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n EE ‘F’uA%f
E5 U7 ATE 57T T UE S A Hsle] dlolE BE 7] o] A3yt

n A agnt A S F o= Aol R delH R E A

» AL EY V] TE A FL ALY YR dolE Re A S AYT 5
s oh

A A4 EF 2] JA 5= (ditto block) & hol| uhel of ] HApE o] ©hd t] 2~ F of ulj A2
suTh o] & AA t 23 o FrF A s B E B A &5 (ditto block) S

s
I
gab] Fshl 2 5 sl

A4 B2 (dittoblock) > 555 A > F S AFE == 749 22| do|EH BE
A g ARl oF & 7 ol
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dedup 5% 4 2.1 518 4 220 o 4] 52 v o] B - A A @] o] -8 A of ]}, )
A 20 9] dedup 5% AP AFE 02 AAH A5 2 vlo]E] T=o| Fr|Ho R

AAG U A 35 vlol Bl A g 1 FE A L4k okl Zhel FHF U

t

of
T

thg 28 Abee HES df7hx] &8 Al 2ol ol = 31 A 2~ Hl ol A dedup 55 BHE
Ab-go 7 AASA| mpA Al 2
1. 8 AAZ Fal 27k A oko] 7h57 vl o] 1 x| Bl g T} vl o] B 7} F 2 A A
7ol otd BT EH AAE A E AANE ob - o u 7t glEyhd & &4
ohS 3 2T,
# zdb -S tank
Simulated DDT histogram:
bucket allocated referenced
refcnt  blocks LSIZE PSIZE DSIZE blocks LSIZE PSIZE DSIZE
1 2.27M 239G 188G 194G 2.27M 239G 188G 194G
2 327K 34.3G  27.8G  28.1G 698K  73.3G  59.2G  59.9G
4 30.1K  2.91G  2.10G 2.11G 152K 14.9G 10.6G  10.6G
8 7.73K 691M 529M 529M 74.5K  6.25G  4.79G  4.80G
16 673 43.7M 25.8M 25.9M 13.1K 822M 492M 494M
32 197 12.3M 7.02M 7.03M 7.66K 480M 269M 270M
64 47  1.27M 626K 626K 3.86K 103M 51.2M 51.2M
128 22 908K 250K 251K 3.71K 150M  40.3M  40.3M
256 7 302K 48K 53.7K 2.27K 88.6M 17.3M 19.5M
512 4 131K 7.50K  7.75K 2.74K 102M  5.62M  5.79M
2K 1 2K 2K 2K 3.23K 6.47M 6.47M 6.47M
8K 1 128K 5K 5K 13.9K 1.74G 69.5M 69.5M
Total 2.63M 277G 218G 225G 3.22M 337G 263G 270G
dedup = 1.20, compress = 1.28, copies = 1.03, dedup * compress / copies = 1.50
A4 55 A A8 Eo| 28t S A FHAAE I3 Ht a7t slF ok
9 el A= 5 A A v Eol 2Bt} A 7| i o] T35 A AE A ® HA A
o= 7o) Fv
2. A"l w227t S5 AAE AL AR E FE3HA] gl
o] W T8 A A Bl o] & 2 ZH 2 oF 3200t o] EY Y T}
o AEE S5 o 3208 FRHth Al E S o3 25Uk
in-core DDT size = 2.63M x 320 = 841.60M
3. F8 A7 Eo) Bl WL ele] AT 8 A Aol A Fieh £5 A
Holgg vl 7| Falob & 49 45 °l Xﬁ PE‘ ek dl & 5o, 55 A A7
A}goimqg 3 oY A AEILS A AT A A 2B o] 9o AH = ﬂﬂ”ﬁl £

e B th e A A n ol A

dedup”} A8 0 2 A= A9 dedup A 24 LarE]E o] checksum 55 A HE
off A g T’/]- 5 i AR 3HE verifyE A A k= A2 sha256,verifyE A A 5h= A 3}
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ZEUth 55 AW 7 verifyE BRI F EFo 5L Aol 3= A § ZFS+=
7|E E5 I vlo| E ©h 9] v| & 73 5t LRI =7} F P ehx] el

A A AEEZE o] 5EZAHRE AL o7 AT FlHU e o & 5 oS3
25 o)

# zfs set dedup=on tank/home

zfs get " W& AF8-51o] dedup 5 BRI A A U= A #Fd T s

# zpool list tank
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
rpool 136G 55.2G 80.8G 40% 2.30x ONLINE

DEDUP %4 2 WA & 35 A A of& e v th dedup 55 F BV old hd
Al 2Elo| 2 Alg o2 dH El Xl %’3}7‘]‘/]‘dedup 55 AR A A"l o A b
Abgo w7 A E A TDEDUPH]E‘_ 1.00x 3 U o}

zpool get ™ & & A}-8-5}o] dedupratio 55 A X S ol G5 uyth d & 59
oha 2 25y ok
# zpool get dedupratio export
NAME PROPERTY VALUE SOURCE
rpool dedupratio 3.00x -
o] F 55 AH o] Fo A WAt do]E T3 Al A F& HolFh
encryption 55 J 2
encryption 5 & X5 AF-&-3Fod ZFS 3+ A A8 & 9h 5 8k = gl G ok A4 gt
W82 173 ¥ OI Xl “ZFS 3} A| 28 ot 5 3P 5 R s Al &
recordsize 5= A X
recordsize 5% A X = ot A|2Flof| A 5t Y o] A EF 27| & AP

o] EF AR 1A 7| d A= Y-S NA 25k bl o] Bl W o] 2 &Fe] 5ol A1t
/\]-%O]'-‘C——*‘l “/]X]'o Elﬂ*ébl‘“% ZESE & ”JX—J;"J WA 2 ol & of] BEA| 2| A shE o F-
oye|Ee ue E2 7| E A5 07 23 ID} UHTEL» A& s A kA2 9l 9
’@iiﬁ%%%ﬁ‘il—%ttﬂ el o] 2 | ol g G| FL F A o wpA]o] ofd
Ttk dlolHwo]lno s I 7|1 ﬂﬂ‘/]’ Z& recordsize #t= A A 5hH
A gk A5 Ak O]Xd S AS T AT YRt 5A8 0 5t Y A| AFlof| A= o] T &
R Z A5 A] ed= Aol F o, o] CEQE%/\P%@} Aol FRAR] g
%= T AF Yok 2 7]+ 5128F0] E ol 4 128KB o] 512 3k 5 2] Fholl o gkanl gro 2
A Al of ghuiTh 3t A A8 9] recordsize 3= ¥ 7 5} o] Fof] ubEof x| = v} ol wt
AFS Furh 7|E gde = A TS F A ¢ 01-’“ U},

Oracle Solaris #2]: ZFS 5t & A] ~®] . 2012'd 2¥



IFSSEAFR &2

o]

oft

=
=

o

1.9 eFo] = recsize Y U T}

sharesmb 5% J ¥

o] 52 & ¥ = Oracle Solaris SMB A1 B] 2~ 2} ZFS 7} Y A]| A8l FH-S 20 7 A A sl
Abg-g 34 AE g o)

SMB ¥ froll = gl& o] Fo] WA FlEE 3l A| AE] o] F-of| A -3k 2] &2 o] Fo
AU A E o] T2 Bl o] Fofl A 7EE Y Al A" o] F o HAF R E()
TXPE vh7 = A5 Al 9] ol 3t Al 2] o] Fof FEAPE YT 5t Al A o] B &
A4 ol & Oiﬂ}g QA = AL 5= AR name™ A U v} A 2] 7 o]
54 o] F& Ab&shod A Fol Y Al AR S v Y

ol & o], 5} A 2~El data/home/john®| name=john o & A & &l 74 -9~ data/home/john 2]
gl A o] B2 ]ohno‘l/]r/} X]‘/‘] uld A} 2~ El data/home/]ohn/backups7]‘ = E
2l4 A o] &2 john backups L]‘:} gt A 2~ 8l 9] sharesmb 55 H W& 3%3}“{3

o| Mol 5F A W7t offE A= A A CEHHE Hﬂﬁ"]‘ﬂ ﬂc’ﬂ T 7 gl wt
A A AR o] 55 FRE AFESE B Aol A A4S 4‘9—“}"4 g v o
A eE AR offE AR E T T“L]'O] Al 28]l o] F 7t Al g v o

sharesmb -5 7 1.9] A& ol &= 150 3 o] 2] “ZFS 7Hed A 28] B 5 T oA 7B
EEERREY

volsize 55 A X

volsize 55 AW = E&F2o =27 EL7]'§— ARGt 7| EF o8 EFSutEH FY
A7]9] of| ko] DA T volsized W7 51 o oFoll & W7 AFgo] 5 A 5HA
Hhed g o), o] 2 gk H Ab= ARG Aol Al ol AL A] 982 F Ao WA 51 A] =5 A 517
e AFH U S50l S AR AL Fbo] £ E - EF o AF-E HFAl o
ulet A o] 5| A o5 F Aol A sl AL Hl o] B &4 o] dojd ol B EE S
AMETLdd =5 A7 EHASE AT, 5381 27 E Eole Aol = ol g g a3t
AT syt 55 27| 28T dl= 535 Fo7F 28 g

AR E =W ol Z) vt o5 Z U LE zfs create -VE A A AU EFo| HtEo A F
of| eF-& ¥ 7 5} o] 23} X (sparse) EH = e T A FH T }““}"(sparse) EF2 o o
=5 278 2A ¥ EFYY e 20 S5 2] 73 volsizeol t gk ¥ 7 ALgo]

of| 2fol] HEod ¥ 7] o4 1T}

25 Ab-gol th gk AA| g W) -2 243 9| o] A “ZFS BH7S H A A A 2.

ZFSAHE-A 55 B A

I 55 AR 2ol = ZFSell A= o o] AF-g-A}
B = ZFS & Aol &S F A A1t o] & A
Apg-3to] vlol B A jtel] FH o7 & 4 gl T
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» DR TEREGTEEFUEST ZE(N T 2ok
AL A LR A AR Rt of g v
ARG A S5 AW o] Fo H o Aol 2564 v Tt

UubH 0 2 52 G0 o] F& ohg F 7hA] T4 Q4R PR o] of 5|k o] 2 g
vl g 2ol o] 227} ZFSell A ZHA 2 A 85 = A ebd ek

module:property

N TEELER

o

Al o

NI A7} E B o7 FUdF 5= A
5 AW o] 52 module -4 & o]
com.oracle. &2 A A5 = 5 & & H o]

dloF= o] sl e

g A 55 A 10| ghe ThE 7 H & whehof Gk,
o o E e G AL ET AF A o o) o EAGE T4 H of o ek,
Z

[e)
e [e)
n AR S E AR ] FH Y Zol = 10244 Y e

# zfs set dept:users=finance userpool/userl
# zfs set dept:users=general userpool/user2
# zfs set dept:users=itops userpool/user3

zfs list, zfs get, zfs set 53 Zo| 5&F A Hol tfal] 25sl= REHH S 17 55
Ao A 5% A0 T £ Aehe o 42T 5wt

zfs get -r dept:users userpool

NAME PROPERTY VALUE SOURCE
userpool dept:users all local
userpool/userl dept:users finance local
userpool/user2 dept:users general local
userpool/user3 dept:users itops local

PSR 55 ARE A8 H zfs inherit W H S AU o & B o3

Eiasaaie

# zfs inherit -r dept:users userpool

TE AR w3 F- 2 | o] B Al gl = A o) = of $LA| ed o e 8] Al A v
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ZFS T A 2=" AR A 9
g} Q) 2] ] 9]
ZFs vt A| 2] B A
zfs list 82 dlo|E] A3t AR E B Aolsl7| ¢35 A 753 HAl S
A F- gk o] Aol A= 7] R o] gl Bk A o] Bl of 3 A et
1= o
7| & ZFS 32 V4
ofs Uist W & 54 glo] h&afel 71 dlolel AT AR AT F G ol
g2 A AElof 9l = B E dl o] A gHe o] &3} 8 & used, available, referenced &
mountpoint &% A H.of th &k S FHAIjM T o] 2 gt 55 A Kool o gk A g &2
127 | o] A] “ZFS 55 A K. 27 E FH R4 Al L.
d & 5¥ o3 ZEh
# zfs list
users 2.00G 64.9G 32K /users
users/home 2.00G 64.9G 35K /users/home
users/home/cindy 548K 64.9G 548K /users/home/cindy
users/home/mark 1.00G 64.9G 1.00G /users/home/mark
users/home/neil 1.00G 64.9G 1.00G /users/home/neil
ko] §H g AT u Sl o] E] A o] F& A Fate] S HlolE] AL
EALEE ek r S S AL S dlolE e RE S FEE
HhEa A EA S 2 olssuth ol & 59 oh- 3 25 oh
# zfs list -t all -r users/home/mark
NAME USED AVAIL REFER MOUNTPOINT
users/home/mark 1.00G 64.9G 1.00G /users/home/mark
users/home/mark@yesterday 0 - 1.006 -
users/home/mark@today 0 - 1.00G6 -
td A 2F) o] ubEE A H ol 2fs list HH = AHSE T adlsHth o & &9 o2
2
# zfs list /user/home/mark
NAME USED AVAIL REFER MOUNTPOINT
users/home/mark 1.00G 64.9G 1.00G /users/home/mark
t}S o ol A= tank/home/gina H B & F4 3 A AEof tff 3k 7| B A B E E A 5l=
B S B oo 5 L]t}
# zfs list -r users/home/gina
NAME USED AVAIL REFER MOUNTPOINT
users/home/gina 2.00G 62.9G 32K /users/home/gina
users/home/gina/projects 2.00G 62.9G 33K /users/home/gina/projects
users/home/gina/projects/fsl 1.00G 62.9G 1.00G /users/home/gina/projects/fsl
users/home/gina/projects/fs2 1.00G 62.9G 1.00G /users/home/gina/projects/fs2
zfs list ¥ & o] tll 3k AFA 3 W -2 2fs(IM)= A2 5}A4] A £
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ZFs 5} R R

1= =
E5+3 ZFSs A 9] gH&7]
zfs list A= -0, -t Y -HF A S AFE3ho] AFEAF A o 5 ol T
ofAd Y EE FRE Ao 55 YR EE L Lol 55 Y0 3 A E ALEA
Bojg £ sk 22 o H AR S YRS FaR AT AT 5 A
EEALE o AT TF AL EES Bed 1279 0| A “ZFS 5 F A B W78
FrstAl e Ao E 5% A 9o| % o i FEol 5 Aol tole 43
o] 5 & XS EF A A3t name Bl E]H o] 3E 4 9l F
o} oAl Al ol A = 2 s list & AF-3-3}o] sharenfs % mountpoint 55 A Kt} 7
ﬂﬂﬂﬂ%ﬂ%%ﬁlﬂW%
# zfs list -r -o name,sharenfs,mountpoint users/home
NAME SHARENFS MOUNTPOINT
users/home on /users/home
users/home/cindy on /users/home/cindy
users/home/gina on /users/home/gina
users/home/gina/projects on /users/home/gina/projects
users/home/gina/projects/fsl on /users/home/gina/projects/fsl
users/home/gina/projects/fs2 on /users/home/gina/projects/fs2
users/home/mark on /users/home/mark
users/home/neil on /users/home/neil

A AbgstH FA S dolB AR S AART F stk 8¢ 732
oh2 3ol A 5] 9lF
E6-2 ZFSHoEl A 13
3 A
filesystem gtd A]4~E] Wl B B
volume =5
snapshot 2B Ak
-t A Al olH AR gae] FrtE i E HE S el vtk v
AN E -t W -0 FHE FAloll AFE St BE 9L A| 2B 0] o] F Y used 55
HHE ZA g}
# zfs list -r -t filesystem -o name,used users/home
NAME USED
users/home 4.00G
users/home/cindy 548K
users/home/gina 2.00G
users/home/gina/projects 2.00G
users/home/gina/projects/fsl 1.00G
users/home/gina/projects/fs2 1.00G
users/home/mark 1.00G
users/home/neil 1.00G
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IFSSE AR e

-Hg A S 2RSSt nhEol 2l 28 Aol A z2fs list sl & A H S 5 5l -H
FAE A S e g o] )l AR A Ptk o] F4S AT I o] 7
A 7tee EY A7 E 8 ol AT obE Al Al A= -HH A S E 2fs
list 98 S A S A= &5 2HE o Fooh

# zfs list -r -H -o name users/home
users/home

users/home/cindy

users/home/gina
users/home/gina/projects
users/home/gina/projects/fsl
users/home/gina/projects/fs2
users/home/mark

users/home/neil

5 v

dole] A 5F AR = 2fs & 9 set, inherit X get 3}9] ™ & & 8l 2] o)
m 149 F o] A “ZFS 5 E AW A A
s 150 #| o] A| “ZFS 55 A B AFS”
= |51 F|o] x| “ZFS & A ¥ A o)”

x A
ZFSS 5 AR AA
zfs set & AFE5t] AR 75 REHOH A SEARE AT F AdFUT
Eedoly AgS ubE o zfs create‘ﬁa# }%’3}"4 SEARARE LRSS
%%LIEP. AA 7 dolH A 53 AW 552139 9| o] ] “A A 7153 ZFS
AF 555 F x4 *L‘l

zfs set d © 2 property=value2} O] H Aol Fol gAlog 5l 5E AR/ AFAE
nhol Sl th 7} 2fsset S £ E T W= 5 F AR S st P £ RS
A5tk

t}S- o A o] A= tank/homeoll T &l atime 53 FHE of 2 A A 3t}

# zfs set atime=off tank/home

botel A AR g S RE S ALY SEYRE 4P S oItk B 5

# zfs create -o atime=off tank/home

oh5 3} 3ol o] 51 7] 71 4l v] o] BKMGTPEZE AH-&-3Fo] A 55 A B ZH(FE 27])
AR T gk o2 gk Fulof thgol & vpo] ES v e = AR Al b E AR

A
oo
ol

AL o] u] wto] ES vER =B A V| ol = el o vtk o vl M2 zfsset E 2
quota 55 & X E users/home/mark 3+ A] 2~ B ofl A 20GB #F &2 A A 5}= A}
RPN
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zfs set quota=20G users/home/mark
zfs set quota=20g users/home/mark
zfs set quota=20GB users/home/mark
zfs set quota=20gb users/home/mark

951 5] 715 A 9 A AR A B AR E A oel 3 A el vhg 3 Ak
Wl Al 2] 7 E A G

H H K H

# zfs set quota=20gb users/home/mark
cannot set property for ’/users/home/mark’: out of space

H| A 55 AW 3 DH TAHE 51 mountpoint & Al 9] 8F A A Afed of g e},
o] 5 iﬂiﬂopﬁ EAEE stk

zfs set " & o] off 3+ ApA| 3 | &2 2fs(1IM)S F AR A L.

~l—

N
a
ofr
A
ol

T
o
4py

W
i
#
o
L
2

8 &

(o}
o e
[o >

mpmﬁém
)
b

i
i
ot T Ify

T oo oy
ol o
>

e

o
|o
fru
‘Jf 5 Aty e
)

T ot

w2 e

RS 3

[» oo o x|
P rle

= e
g g

Aol = zfs set ™
Yt} 18 v} 2fs inherit
AHIE 723 of f 5 AR
7t 2 A E A A E R %LO_P_ 7]

Abgo 2 AR E o] gl oW 7t 7ot
73 %~ home).

-

tank/home/jeff It A] 28l of T gk SF&5&
o] compressmn =5 ﬂJ}L =S RS IE
Yt} home =+ tankﬂ]compres ion 5%
Bgtol AbEH U 7 7hA] @5 1 qhE o
A9 8 el A E ol 4%% ‘/]‘4(0] o) 7 2]

g

>
-

g oo £
Oh
oL g

o
c =
o

o of e L -z N o> ko
= o2 o

# zfs set compression=on tank/home/jeff
# zfs get -r compression tank/home

NAME PROPERTY VALUE SOURCE
tank/home compression off default
tank/home/eric compression off default
tank/home/eric@today compression - -
tank/home/jeff compression on local

# zfs inherit compression tank/home/jeff
# zfs get -r compression tank/home

NAME PROPERTY VALUE SOURCE
tank/home compression off default
tank/home/eric compression off default
tank/home/eric@today compression - -

tank/home/jeff compression off default

HX& A A 514 inherit 5191 W ® o] B A A& o) ohg o Al ol A W H &
5,‘—'% 5l tank/home X o] I} A]| ~Hlo] £ S 9l = B E T4 5ol A compression
S5 AR gt ghE A g )

# zfs inherit -r compression tank/home
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R s

ZFS %

B A o] A AT

0

Z

ylo

B!

4r

AR A

g

zfs inherit ™ & of| o

ZFS 55 7 E A ©

R 35 BR 76
= 0] Ho

bo w | ="

r

fod 2= dlolH A3 5

S

zfsget W& A&

ol A of] A1

dl o] &

A
.

# zfs get checksum tank/ws

SOURCE

VALUE
on

PROPERTY
checksum

NAME

default

tank/ws

°] 5= AL

H A od ¢l SOURCE=
=

Al

s

Y

N

L

o) =
-1 A

|

o
=

I SOURCE %} (zfs get W)

-
s

263 7}

.mo

4

default

X ZhE dataset-name©l| x4 ¥ F- 5 | o] E]

inherited from dataset-name

1 3kell o 3

fod o] dl o] ¥ A

EL RS

< zfs set

= gu g
EREEEE EL

=
)

o

local

of
=~
W R
o oy 350 14
T EER

temporary

- (none)

A
A
oxX
-
o
=
aﬂu
o
&
|
ﬂmo
mr
o
fr
ﬂH
[Ny
o T
T hE
ReH
p %
TR
To U
oo oF
—_—
<™
du =
—~ ©
© J|
T
il
ok "
~ 7
A}~ oln

o
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# zfs get
NAME

tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home

zfsget?] -s
A et 2

all tank/home
PROPERTY

type

creation

used

available
referenced
compressratio
mounted

quota
reservation
recordsize
mountpoint
sharenfs
checksum
compression
atime

devices

exec

setuid
readonly

zoned

snapdir
aclinherit
canmount

xattr

copies

version
utf8only
normalization
casesensitivity
vscan

nbmand
sharesmb
refquota
refreservation
primarycache
secondarycache
usedbysnapshots
usedbydataset
usedbychildren
usedbyrefreservation
logbias

dedup

mlslabel

sync
encryption
keysource
keystatus
rekeydate
rstchown
shadow

SAE A5k 4
é] (e}

VALUE
filesystem
Fri Apr 22 10:42 2011
611K
66.9G

33K

1.00x

yes

none

none

128K
/tank/home
off

on

off

on

on

on

on

off

off
hidden
restricted
on

on

1

5

off

none
sensitive
off

off

off

none

none

all

all

0

33K

578K

0

latency
off

none
standard
off

none

none

(

839 CEZ«]EU]—MZ\] Slu ol FadtAA e

temporary % none$d Yt} of 5
Bl Furh,
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SOURCE

default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default

default
default
default
default
default
default
default

default
default
default
default

default

default
default

v =2 o
Supehle Fotz FRE 52 g
)

IT % + local
of| A of| A = tank/wsoll EHE AYEH L& 55



IFS 55 A X 3

# zfs get -s local all tank/ws

NAME PROPERTY VALUE SOURCE

tank/ws compression on local

9 &4 5 e r AT Aot AT T A 2w ) RE Ao A H 5=

ARE A o8 FAE 5 ol F ol ofF ol ol A = tank/home W] &) 2= 3}
BobEgE o 2 EAH e

# zfs get -r -s temporary all tank/home

NAME PROPERTY VALUE SOURCE

tank/home atime off temporary

tank/home/jeff atime off temporary

tank/home/mark quota 206G temporary

YA Y A 288 R A FLA| ¢l 2fs get W H S AFSGlo] 55 AR S Ao 4
Uyt F W Ee] BE & e L A2 s H Y d S 2 o3t
25t

# zfs get -s local all

tank/home atime off local
tank/home/jeff atime off local
tank/home/mark quota 206G local

zfs get " & o] off &+ ApA| 3 Y &2 2fs(1IM) S F XA A 2.

2R HAFZFSSFFR 2

2fs get W ol & 2 A5 ES 913 TR HY oG] AUHYh HEHE
Aghe el H S A eel 3 B B AR kg S ol Bt Abgah
Hl ol Bl & 417 T B e T e A 02 o Sl A g sl 29
A3 AR A 0% 5 ol e

— [

i
™

» 2]EH name 127 # o] A] “ZFS 5 F AW L) A Holl O 2 FotE P

S50 E S 45 55
s IR (FUE T E 55 AR 55)7} Flof o)A EH = 2HE I =
name, value, property ¥ source®| Hvt & 5% E£E¢v )

°1f°

th ol Al el A = zfs get o] -H B -0 F A& ARSSh] T FE A St WHE S B

w T

# zfs get -H -o value compression tank/home

on
poAe A e AEE oA o E B g o & o], IMBE 10000000 E
Hagc) o] F4& ohg 3 o] A48 = gl

# zfs get -H -o value -p used tank/home
182983742
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# zfs get -H -o name,value -r used export/home

ZFS 3} x| A~ ¥ u}-&- E

154

o] Aol A= zFSell 4 3t Al 2] & vk Eah= Wy of s 2w 3ok

m 154 9| o] A “ZFS v} E A& e]”

» 156 9| o] A “ZFS 9} Y A| A~ B n}-g-E”

157 9 o] ] “YA] H}EE 5 5%@ A8
158 9| o] x| “ZFS ¥} Y A| ~H] nl--E & A

ZFS v}-2-E A A 7]

) wA o zFs 3o A 28 e S o] u) AHF o 2 nhgE e o] A o] AuE
02 skl Al 2w el S uheE A EAe A 4 g,

zpool create?] -m
AREARE T sdFuch E 1t
RHE g AT A L

A Al Fo 0t Al ' of tf gt 7| 2 bR E
S 7)ol off 3F A} A 3F W 82 48 5| o] A| “ZFS A A4 F

X= ZFS 7Y A| 2Bl - E A] SMF(Service Management Facility) 2]
svc://system/filesystem/local A B| ~5 AF&-3Fod ZFSel| o] 8] vl E St} 9} Y
Al 2B /pathell PhEE Tl o1 7] A pathe 3H L Al 28] 9] o] F v T}

zfs set 8 = AFE-3 A mountpoint 55 FHE EA
A& WA 5 A F5u et zFs= A A E v E A A
BRSPS i

ZFS 3} A| A8 & A8 A7} setc/vEstab TS HA T H QG glo] FE Alof| Ab5 o2

mountpoint 53 A X+ AL H Ut ol & 91, pool/home®l 4] mountpoint 55 & 2.7}
A

/export/stuffi 947 %l 74 pool/home/user< 3l & mountpoint &= A X kol ol 3l
/export/stuff/users A< o},

o H

yld A] 2 gl o] vl E 5| 2| ¢k = = HFA] 512 ™ mountpoint 55 A XS none S E

AR 5]']/]“/]' T3k canmount 55 A K& A}E5)od It A AB & vl E S gl =4
°4—r A o1& 4 )55t} canmount 55 A Kool tf & AFA| g U] 82 141 7] o] A
“canmount 5% A H>E A X SA A L
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T3l 2fs setS AFE5Fo] mountpoint 5 F R E A A E AA vt E
Adeldlo] 25 Fal U Al 2Rl & HA| A S E 3 Fu . o] E A ;}‘34 ZFS7}
Y Al AH S X}E ° 2 mhgEsta FHeE|st= AS HOLX] 4= A5 ]"/} mount "% umount
W # S E el 2wl A A =2} Jete/vEstab 3D S o) Al A8l o g T} | 74 Al
“}—%E‘ﬂ] o gk XM] Ul &2 155 9| o] Z| “&l| AA] wb-E A A7 FER A A L.

-D 30 M

A oh = A 4

= mountpoint 55 A X E legacy =t noneoll A & 4 2 2 W73} zFS7| ok
Al 2E & X]'E © F mhgE g,

m ZFSol| A 3} A 28] S 3] s A vt | Al vk E &) A =] o] 213, mountpoint 55
AR bW E 75 5l Al 2e o] vhe= o A AE 2 A H v,

mountpoint 53 & K7} legacy 7} ob Wl EP%_] A| 28] & B ZFSel| A | o, of

ol o] A= vl E Z| A o] ZFSol| A Al5 o & Fhe| == 3 Y A Al o] A Al g

# zfs create pool/filesystem
# zfs get mountpoint pool/filesystem

NAME PROPERTY VALUE SOURCE

pool/filesystem mountpoint /pool/filesystem default

# zfs get mounted pool/filesystem

NAME PROPERTY VALUE SOURCE

pool/filesystem mounted yes -

T3k oh3 o Al o] A= 71X ¥ mountpoint 55 AR E WA A o7 AT

sS4k,

# zfs set mountpoint=/mnt pool/filesystem
# zfs get mountpoint pool/filesystem

NAME PROPERTY VALUE SOURCE
pool/filesystem mountpoint /mnt local
# zfs get mounted pool/filesystem

NAME PROPERTY VALUE SOURCE
pool/filesystem mounted yes -

mountpoint 5% 4 17} 2 5]l 3ped 4] 2} o] o A pEE AP M AHE 02 mhEE
5104 P Ao ATk B A DRl 0] vl

S itk 5ed 2] 25l o] B4 Abeh ol A ZFS7} 9 Al 2R S vk E A B 5
FRE S A i S bl T

A 4] kg2 AR
mountpoint 55 A X5 legacy® A 3}04 H AA] =2 ZFS Y A 28 S e
ol o} 7 7{ Al 3bd Al 2~ E 2 mount & umount ™ & I} /etc/vstab I} Y % il

e sl OF g ZFS = —‘?‘E Al # A A JP‘” /‘]*E“ & A5 o E nh-E S| ¢F o ZFS
mount Y umount ™ &= o] & o] I} A ~H] ol A AHE 5 A] e F U o o
7S k) A| 28 & e 71 A 2 2 R 8 Ahel sk Y & 1ol gl of

# zfs set mountpoint=1legacy tank/home/eric
# mount -F zfs tank/home/eschrock /mnt
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ZFS 3 Al 2| ml2E
HE Aol el A A 2 A AR S Abg 0 7 nh-E S H Jetc/vistab U oll FEE
F7hal oF gt o ok ol Al o A = setc/vEstab 3D ol Sl= T 5ol o B
A E A5 B Fuch
#device device mount FS fsck mount  mount
#to mount to fsck point type pass at boot options
#
tank/home/eric - /mnt zfs - yes

156

fsck ™8 S ZFS ¥} A| ~Blol A 838 4= ¢l 0 U & device to fsck & fsck pass &&=
-2 AA R oh ZES ol o] B -7 A of] v &k AA| & W &2 24 F o] A “E @A A )7
FRsA AL

ZFS 3} Y 2| ~Hl n}2-E

ZFS= vt Al A =
nh-E gt} zfsmo

214 810] 2fs mount ™ % & A % 5wl ZFsel 4 Te) v = B ML =W BE 39l
A 22) 0] EAHuIch Rels| e A4 vhEE A& EA 5 A ek o) S 5
ohg 3} o

# zfs mount | grep tank/home

zfs mount | grep tank/home

tank/home /tank/home

tank/home/jeff /tank/home/jeff

-a A& AFS-ShH ZFSell A WE] El = B 9 Al AF o] vh E gt dhel F =
e 7] 3 A AF 2 vk EE A gtk ol & 5 ok 2 a T

# zfs mount -a
7| 2H 0 2 ZFSw= v o] ol A eF = HE Bl A nkE EE TS gl th d &

S ohgt 2k

# zfs mount tank/home/lori
cannot mount ’'tank/home/lori’: filesystem already mounted

o) A A mheE )R & 8 A A 7 Ea Be) s o] of G| ch zZFs B AL g a2l
A Eahe £ 57k B e o & S e ok 24 e,

# zfs mount tank/home/bill

cannot mount ’'tank/home/bill’: legacy mountpoint

use mount(1M) to mount this filesystem

# mount -F zfs tank/home/billm

2} 4] 2glo] vh g E S| 9 A 28w AEE 52
$HAEAEH U 52 Y090k E G4 2ho)
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sEARR - E A

atime atime/noatime
devices devices/nodevices
exec exec/noexec
nbmand nbmand/nonbmand
readonly ro/rw

setuid setuid/nosetuid
xattr xattr/noaxttr

2 E %4 nosuid+ nodevices,nosetuid®l o g ¥ A 9 o},

NESv4 7| 2] nh& B 7] 55 Aot NFSPHE ERI ZFS S H ¥ Bl & a &5 o7
el g sy

NES Al ¥ of| 3} A ~ 8l & 9t NFS S 2te| I E7F A9 3t A A8 o] 7| EnpE
LH q]xﬂ xHﬂg; ur=E j} A] S x

2
]%Eﬂ*WﬁmﬂHOWHmh$”4 8-S 5l Zefo| d E zeeol PI-EE
gtd A A~Elo] = 7 -F- Aol 3} d A A8l S wkE /tank/baz”} FEto] d E o
Asow ii*]?§L4f4:

=

zee# mount neo:/tank /mnt
zee# 1s /mnt
baa bar

neo# zfs create tank/baz

zee% ls /mnt

baa bar baz
zee% ls /mnt/baz
filel file2

o o =
A A -2 E 55
ore] Ao A A El mh2E 54 5 s et E zfs mount T % ol A -0 A & AFE-SHed
AR AR A A" TF FH o]l AR AUt olHd TF HH
2 zfs get " # ol A temporary® B 15w 3} A| A~ Hlo] kg E 3| A =] v )
Zho 7 5 Eolgh A A AHlo|neEY Eol =2 YR 7HS W A5t WA

= < YA AR S A

Tk ol o 4= 217

41 0] tank/home/neil I+ Y A| ~El o] 9l A &
AR 3t Al AF E

S A = o7 7R g o}
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# zfs mount -o ro users/home/neil
A phe = F shel A AElo] A 55 G0 e YAl
A& ARl of Fu ok thE Al Aol A = A vl E
AR} YA Zoff 2 7 T}

}el ™ &<43} remount
) Al 2~ H"Hlo]| th &l atime 5 &

# zfs mount -o remount,noatime users/home/neil
NAME PROPERTY VALUE SOURCE
users/home/neil atime off temporary

# zfs get atime users/home/perrin

zfs mount ™ & of] o Tk AFA| T WS- zfs(IM)= F A 5FA A] L.

ZFS 3} & 2] ~® u}—r R
zfs unmount 9] M &S A} 2SR E S AT 4 o F o

“
unmount ¥ B = v+ E A =11 d /‘] /\E” o] &

¢
ol
o
e
N
i
w
L
"
z

th ol Al A ohd A AR S el i 9 A AH) o] § 22 v E gy

# zfs unmount users/home/mark

oh5 ol A ol A 3hd Al AEL2 S kg E QI E o o af uhe-E &) A ]t}

# zfs unmount /users/home/mark

5}e) 4] 25 o] A4 2] 7% unmount W & o] A G]ch 5 A A0 A Z wpE
s A sheld -f 54 A S QgL AR S AR AR 59 A

9 3 A AR S
A ke A el 7k B g th A A e S8 L2 B AR
% gl e,

# zfs unmount tank/home/eric
cannot unmount ’/tank/home/eric’: Device busy
# zfs unmount -f tank/home/eric

A3tz #8 u

o 41 w415} 534 & mount ™ % & 43 o] ZFS 5o 4] 28] &
ahe = o)A@ 5 lgrileh o & 5 o3 2o

# umount /tank/home/bob

zfs umount ™ & ol o gk ApA| gk U] &2 2fs(IM)= FFRTHA Al 2.
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m  zfsset share ™ & o] ZFS T} Y A| A8 FF-E 9|3} sharemgr Q1 B | o] A v Al

RN

» sharemgr QI E]d o] 2=t o] A} A}-2- & 4= gl F U th | A A] share Y sharenfs 5=
AH = AS AR A Fu o o dl Al & F RS AL L

» Jetc/dfs/dfstab I} U= o] A 5| EA) 5} A vk A AFgFS "'f*/\] = 1/1‘4 SMF ZFS

SHEER TR AR RS A R ¢

=
ZE 3 o
n TE Y A AR O] F Y 5 F ARE AESHA dF U A5 H sharenfs 5=
AR ste] F5 3 Y A28 S wbE A9 A F5 3L A 2F “/H

1 9hed A28l FAohel W share 92 A4t

# share -F nfs /tank/zfsfs
# cat /etc/dfs/sharetab
/tank/zfsfs nfs rw

91 7L UPS 3 A| 28] &5 o3 5 Lo

# share -F nfs /ufsfs

# cat /etc/dfs/sharetab

/ufsfs - nfs rw
/tank/zfsfs - nfs rw

2. Lo sharenfs 5= A W7 AR E wf 7HA] 2fs share W 8@ = A}-85}o] 1}
A 2']E T4 4*L]‘4

# zfs share rpool/data

cannot share ’'rpool/data’: legacy share

use share(1M) to share this filesystem, or

set the ’'share’ property and set [sharenfs|sharesmb] property on
# zfs set sharenfs=on rpool/data

# cat /etc/dfs/sharetab

/rpool/data - nfs rw

EE= o] uhd Al A FFE A Al A T
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3L o =

A ZFS & -‘uL—,:

A zfs set share ™ 3= NFS =+ SMB ZEZ2 E &2 £3l ZFS 3} Y A A8 & &7 5+ o
AbEE e} g A] A~ E o sharenfs SEARE A AR 7R F77FA A E A
AR =

zfs set share ™ ¥ = A}-8-5}o] ZFS 3} Y A] ~8) ©] NFS =+ SMB &+ & W&
sharenfs 55 A X% A A g},

# zfs create rpool/fsl
# zfs set share=name=fsl,path=/rpool/fsl,prot=nfs rpool/fsl
name=fsl,path=/rpool/fsl,prot=nfs

sharenfs =+ sharesmb 55 A X5 onl & A A S w7} A FF7-7F A A = A 551 o}
]%*gﬂ‘i}ﬁ‘j}@'a ok
# zfs set sharenfs=on rpool/fsl

# cat /etc/dfs/sharetab
/rpool/fsl fsl nfs sec=sys, rw

.Q.NPS TFI__T;]- ﬂ]—%—o]u}%ﬁ 0]/\]/]];]_

# zfs set share=name=pp,path=/pub,prot=nfs,sec=sys, rw=*,public rpool/public
name=pp, path=/pub,prot=nfs,public=true, sec=sys, rw=*

# zfs set sharenfs=on rpool/public

# cat /etc/dfs/sharetab

/pub pp nfs public,sec=sys, rw

Chg T Ak FES A S sk A2 AT ZES T A AW ] FHF UE FE
olsruieh.

# zfs create -o mountpoint=/ds -o sharenfs=on rpool/ds

ZFS 3L Al 2B NFS &5 == 7% vh 391 74 L4 S Al 3sl oF 3 ch

712 ol &= APE T FHH 35t o] T 80 AR T

share=name 3 = 4

path=pathname e I Al AF s T EE] W el glof ok 3F= NFS & 12
AR E A EI

prot=nfs £ smb  ZEEFSNFSEESMBRE AE gt}

pool/filesystem S ZFS I Al AR S A E R T

F7h A oS3 25y

description=string 315 A5t ol F&HE A E S AT Tk A e
Foo] i} 42 E A1 G AT oS E (L FofoF ],

rw= % ro= RESHOIJET FFHE A/ B Y7 HAE o2 AT
FAEAEAEIE YL S 2E o] F IPF A E= Yl IFol
IR FEoE T FES AR R A5
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root= ARG EAE B STAE ZFRo|4 £ E WA~ Agho| Sl
2E A4S A} 7| RA 0 g 2 E A A A'S 714
S2EE S

sec= NES AW H ok 2 = (4 sys, dh, krb5 5)& Al E g ot A L ==
Hel R E KR =nfssec(5)E FRIAUAIL.

o} NFS 55 A K= prot=nfs 5, sec= 55 & K kol x| A&l of gk},

anon=user-name| uid
nosub=true|false
nosuid=true|false
aclok=true|false
public=true|false
index=filename
log=TYPE_LOGTAG
cksum=TYPE_STRINGSET

th A e SMB 55 & B prot=smb 55 G K Flof| A A3l of it

ad-container=string
abe=[true|false]
csc=[disabled|manual|auto|vdo]
catia=[true|false]
guestok=[true|false]
ro=access-list

rw=access-list

none=access-list

NFS 2 SMB &+ 55 & 2ol tff g+ A} A &k W] -2 share nfs(IM) 2 share smb(1IM)S
E R RN

ZFS 5+ A B 84|

ol Hg| A9} ul A7} A Z 25 get sharenfs 55 A RH U} zfs get all & T
AF-&-5loq sharenfs 55 A B 3he EA| g ok

# zfs get sharenfs rpool/fsl

NAME PROPERTY VALUE SOURCE

rpool/fsl sharenfs on local

A T AR+ zfs get share W H & T AF8 4 gl o

# zfs get share rpool/fsl

NAME PROPERTY VALUE SOURCE

rpool/fsl share name=rpool fsl,path=/rpool/fsl,prot=nfs local

zfsgetall & ol A=A 34 AEE AHES = gl ch
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A= A E ZFS 5 Al 2~E o] F
share-name ©| 5 Y+= share-path ©| &

# zfs create -o mountpoint=/data -o sharenfs=on rpool/data

# zfs get share rpool/data

NAME PROPERTY VALUE SOURCE

rpool/data share name=data,path=/data,prot=nfs local

o 2
ZFS 3+ A&
zfs share 55 & X .9} sharenfs =+ sharesmb 53 & X9 A& o} 53} 2o
A E g o}

» zfsshare o & FH = F2 9

A
SFH U oh B3t 2fs set share W H & 5 71
radE X] SkA| e Tk

n B3 a5l 2] 28 o) sharenfs = sharesmb 55 A HE A A slH F5 utd
Al 2~Hllof| & sharenfs B+ sharesmb &5 A X7} A A H U th o & 59 o537

2o,

# zfs create -o mountpoint=/ds rpool/ds

# zfs set share=name=ds,path=/ds,prot=nfs rpool/ds
name=ds,path=/ds,prot=nfs

# zfs set sharenfs=on rpool/ds

# cat /etc/dfs/sharetab

/ds rpool ds nfs sec=sys, rw

# zfs create rpool/ds/dsl

# zfs get sharenfs rpool/ds/dsl

NAME PROPERTY VALUE SOURCE

rpool/ds/dsl sharenfs on inherited from rpool/ds

El

.

g 7|E A gtd A A8l B gl X AH Q] sharenfs T+ sharesmb 53 &
[e]
=

I 3tYd A Al o] A sharenfs =+ sharesmb SEARE off £ AASH F5
Bl A & sharenfs 53 A X B+ sharesmb 55 & W7} off 2 A A H vt}
TREEE

# zfs set sharenfs=off rpool/ds
$ zfs get -r sharenfs rpool/ds

NAME PROPERTY VALUE SOURCE
rpool/ds sharenfs off local
rpool/ds/dsl sharenfs off inherited from rpool/ds
rpool/ds/ds2  sharenfs off inherited from rpool/ds
rpool/ds/ds3  sharenfs off inherited from rpool/ds

AN AT )T YL ZEEF 5TE ARE A A of Fch
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# zfs create -o mountpoint=/ds -o sharenfs=on rpool/ds
# zfs set share=name=ds,path=/ds,prot=nfs rpool/ds
name=ds,path=/ds,prot=nfs

2% oh5 SMB Z R E S F7hgh o

# zfs set share=name=ds,prot=nfs,prot=smb rpool/ds
name=ds,path=/ds,prot=nfs,prot=smb

SMB L & ¥ 2 A 73},

# zfs set -c share=name=ds,prot=smb rpool/ds
name=ds,path=/ds,prot=nfs

ZFS 5+ A A

2fsset -c WA & A ate] 7| E FHEAAL S AGHIh ol B B0, TH o B L
A g,

# zfs get share
NAME PROPERTY VALUE SOURCE
rpool/ds share name=ds,path=/ds,prot=nfs local

2% o} share-name ©| 55 AW sto] FHE A AU o & & oh5 2 25U o

# zfs set -c share=name=ds rpool/ds
share ’'ds’ was removed.

= o
3t 7 % share-name °©] 5 =+

gtd A 2~E" & ukE ] 7] 2
= , o] FFroll = 712 share-name

share-path ©| & 2. % ¥t
o] &2l data®} 7]+ share-path ©|

# zfs create -o mountpoint=/data -o sharenfs=on rpool/data
# zfs get share rpool/data

NAME PROPERTY VALUE SOURCE
rpool/data share name=data,path=/data,prot=nfs local
share-name ©| 5 & A sted T4 5 A AP h A & 59 o33 25

# zfs set -c share=name=data rpool/data
share ’'data’ was removed.

share-path ©| 55 A H3le] /45 A AF U oAl & 5

g

o} 3} v e

# zfs set -c share=path=/data rpool/data
share ’'data’ was removed.
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A 9 W ZFs ok F

o] A Solaris & 2] 2~ ol 4] == Oracle Solaris B| A & 3 & o]l NFS &=+ SMB FHERES T
AlAI S = 9ol e} o] Solaris E 2] 2~ 0| A+ zfs s
WS u] ] of o3 A AFEELo] NFS &5 1HE

= =
(o) 115 o ol o515 A4 504 45 ok el 4

| |
N
lpw]
w
=)
e
>
1>

H
v 0] dodof wpEF A] ek A u]H o ol T A g 7 A
Aol A L Al 2R S T T s
»  ZFS 7t A2~ F) ] mountpoint 55 & M7} legacy = 2 A 7 2l 71 Al share & &

2Bl 2 2fszoneol A

o
-
o \\
><
©
o
-
~+
~
=
o
3
D
~
o
Q
~+
Q)
~
D
X
©
o
-
~+
~
=
o
3
D
~
o
Q
~+
Q
=
=)
0
L

zfszone# share -F nfs /export/home/data
zfszone# cat /etc/dfs/sharetab
/export/home/data export home data nfs sec=sys, rw

zfszone# zfs set share=name=datal,path=/export/home/datal,prot=nfs
tank/zones/export/home/datal

zfszone# zfs set sharenfs=on tank/zones/export/home/datal

zfszone# cat /etc/dfs/sharetab

/export/home/datal datal nfs sec=sys, rw

AN ZFs T+ R B A T B 8
o] Foll Al A ZES 7 Al 28 B T E 3 2] A A T el vl g

Ee-5 ZFS T H el AA TFHHE 8ok

ZFS E A4 A FF T+ A EFrTE

NFSE 53l ZFS ¥ sharenfs 55 A H 5 onl & 1. NES ZH2Ewuts51c}
Al 28l S g ok AR g o

# zfs set share=name=fsl,path=/fsl,

# zfs set sharenfs=on tank/fsl prot=nfs tank/fsl

2. sharenfs 55 A X & onl &
g

# zfs set sharenfs=on tank/fsl
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H6-5 ZFSTF YA AA FF T 8o A%)
k] A AN THTE A THTE
SMBE 3l ZFS ¥ 4 sharesmb 55 A& onl & 1. SMBZHZE w51},
AlzadlE el AR
# zfs set share=name=fs2,path=/fs2,
# zfs set sharesmb=on tank/fs2 prot=smb tank/fs2
2. sharesmb 55 A HE onoZE
CE L
# zfs set sharesmb=on tank/fs2
ZES 1} Y A] ~~El 2] sharenfs 55 A K& off = sharenfs 55 R K& off &
= s A g o AR AR
# zfs set sharenfs=off tank/fsl # zfs set sharenfs=off tank/fsl
sharesmb 55 A 5 off & sharesmb 55 & 2 & off &
AR g ok AR g ok
# zfs set sharesmb=off tank/fs2 # zfs set sharesmb=off tank/fs2
71E FFol FFH F4E sharenfs 5F A HE FNEEAHRE LS FHE
Z7bgh o} A4 g, A4 g ot
# zfs set sharenfs=nosuid tank/fsd zfs set share=name=fsl,prot=nfs,
nosuid rpool/fsl
name=fsl,path=/rpool/fsl,prot=nfs,
nosuid=true
% NFS &5 sharenfs 55 A L& on & sharenfs 55 A W 5 onl &
qHEuTh AR AR
# zfs set sharenfs=on tank/fsl # zfs set sharenfs=on tank/fsl
A A share & F-2] 7% /etc/dfs/dfstab I+ Y2 o] Solaris
AT IR UE ﬂAﬂ Ae) 2o A A8 4 gl o)
/etc/dfs/dfstab 3L & H A & of
5
7 SMB &5 sharesmb 55 JHE ono & sharesmb o5 A HE ono &
T o ARk AR ek

# zfs set sharesmb=on tank/fs2

# sharemgr create -P smb fssmb

# zfs set sharesmb=on tank/fs2

sharemgr 7] s ©] Solaris
Ap3k 2 ol ),

# sharemgr add-share -r fs-smb -s /tank/fs2 fssmb
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o -
ZFS T+ A | 2
v YU Ee B E% ao A Avo] oju] FHE A BT glel A Av S TR
= olgurt
HA H .

# share -F nfs /rpool/fs2/dirl

# share -F nfs /rpool/fs2/dir2

# share -F nfs /rpool/fs2

share: NFS: descendant of path is shared: /rpool/st/dirl in rpool fs2 dir2

» zfssetshare § & A3t A < ol F& vkE & dsvth

m  zfsset share W 8= AF-&5Fo] NFS 2 SMB Z & EFo| XF g+ upd A ~H
THEUWE S ALIeh A& 5 g3 2
# zfs set share=name=ds,path=/ds,prot=nfs,prot=smb rpool/ds
name=ds,path=/ds,prot=nfs,prot=smb

©ll 71 4] share % ® & 55} o] NFS % SMB R =5 o] B gl

9 whel Al 2w F
sy ygys T‘H 2 A& oF g th o] B 5w o}e- 3} 724

Ta

# share -F nfs /rpool/ds
# share -F smb /rpool/ds
# zfs get share rpool/df
name=rpool ds,path=/rpool/ds,prot=nfs,prot=smb

s AE)IEFHTH AL EEAYE WL EL Folof i),

o] Aol 4= A2 A o vl 3 4% g o,

= Al2R Qgadol= o] Ye|re| A 5F Hu MO s o] 5 BEE ThA] FES
A4 ZFS B AL B EE 5 o3 eh vIZEs F AL e WA 1 t) o] 7 BER

Al FESI R E A9 7 9 A AR 0] B TAL HAT 5

0{

22 2 ¥ pkg update
Sl Aol 7)€ B 742 BAEE WA el of 4]
» o] & BE®|| 4] sharemgr show -vp ¥ & A}-§-5le] T 2l +A4 S 2F
vpad g,

» zfs get sharenfs filesystem ™3 % "2 zfs sharesmb filesystem ™8 % & AF-&-3}of ¥t
20| 38 A g o,
» o] " BEE E°}7}H sharenfs % sharesmb 55 A X5 ¢

]
w B AR FH '3“7“] %% - unshare -a " & == unshareall W ¥ < A}
Al A] 8l A =] A 9, SMF &5+ A A 47} ol o] E 5| A = ek o} whek A 7
o] FA-5ke] o g T A A LT S EF5 = A HAAsEe] S5 A U )
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quota 55 AW E AF-&5le] 3} A| AHlo] ALG 3 gl =T AT F ke eI EE
A AR sk 4= gl 55y th = 38) reservation Ti = e P R R = e e d o=
ARl LSS S YRR B S o U T b 5% AN E v T S8 g ut
AR E gtd A28 H el ol Al AF o] B E FE ol A& g

%, 7B 7} tank/home T} L A] 2~ E] o] A A

AL =S Ha2a F2AHE R P?—’L ecas
a eko| A F-H ¢ tank/home ¥ B F % °

7P FU ek ot Al AH 2 B E FE o A AL =T AT Y 7&% used 5=
R R R =

(¢

refquota % refreservation o5 A K& AW A HA4| 23} 22 F & g5 o A
ZnlE =y 23 F37E ne e A] o vt Al A S 7S e] shs o] AR Y o

o| Solaris E 2] 2ol A= & AP A E= L F o] &5k 3ol A &v] 5= ‘:]if"—
& 7kol tf &l AF&-AF = -1? HAEHE T TS AHEAN Y 25 HAEH 5

1
o rui
ot
?l_'.
4
o
)%
L

A= B5 9y /n]/\al B 4 0] %

P

g Al ~H pe]o 7ha g Al HE L o 2k

A A A L.

= quota Y reservation 55 A H = U A AE 2 FE G E A AL E =T AT
A=y EPE] oh= ol A 2] g o

= refquota ¥ refreservation 55 F M+ 3 A 28| A 2S5 =t A7 F7HS
Fe| st ol A gghycoh

o shd Al AH), & A 15 0] 9] Eell A% ‘fr

I

off
o
I
2
ol
o
2

= o RS A

ook
o

= refquota =+ refreservation 55 & _”L—— quota =+ reservation 53 A K. H.t}

=A AR E 237 95U quota == refquota 55 ARE LA T A o=
5‘]"/}9] e 23sl= A ) ol Al 7 -f- Aol A 3H gt} refquota .t}
quotacll 4] =37} H“ﬂ%}“’?‘ NFEUTLh ol & 5o dF- 2YA ESo] 4=
refquota’} 23} % 7] Aol quota’t A A = 232 4= 351 o}

] *}B“X]' 2 TF A E ALk st g 3 o] AF S A A P o] W T AT TS
oA #el g s oh

AE L o ok A o o 3F ZA| g &S 168 F) o] ] “ZFS 7Y
2 172 7| o] &] “ZFS ¥} Y A] A8l o] tff g} o oF H & H x5} A

=
T

[e)
735

ZFS 1} x| 2~ €l o] T 3t F g A

ZFS 3t A A~ Elo]| A HE = zfs set H zfs get H S A5l A
AF o2 A A o A = tank/home/]eff"’ﬂ 10GB A E & A A g},

]
>
e
4
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# zfs set quota=10G tank/home/jeff
# zfs get quota tank/home/jeff

NAME PROPERTY VALUE SOURCE
tank/home/jeff quota 10G local
A= zfs list R df B o S8 Ao = 2 Fuch ol & 54 vh&3 25t

# zfs list -r tank/home

NAME USED AVAIL REFER MOUNTPOINT

tank/home 1.45M 66.9G 36K /tank/home

tank/home/eric 547K 66.9G 547K /tank/home/eric

tank/home/jeff 322K 10.0G 291K /tank/home/jeff

tank/home/jeff/ws 31K 10.0G 31K /tank/home/jeff/ws

tank/home/lori 547K 66.9G 547K /tank/home/lori

tank/home/mark 31K 66.9G 31K /tank/home/mark

# df -h /tank/home/jeff

Filesystem Size Used Avail Use% Mounted on

tank/home/jeff 10G 306K  10G 1% /tank/home/jeff
tank/home®l 4] 66.9GBE] ] 2~ = F7+& A}-8-8 4= 2l v 2} & tank/home/jeffol T g
F Bl = 213} tank/home/jeff X tank/home/jeff/wsoll = ZH2F 10GB 2] ] &~ 2 -7kt
/\].B_-Gl— = els 1/]1;]_

hd Al 2"l of| A HA AL Tl SR T A2 q AHE AR F= A5
o & =9 ohs 3 ZFuh

# zfs set quota=10K tank/home/jeff
cannot set property for ’tank/home/jeff’:
size is less than current used or reserved space

Thd Al 2o A 3} A 28] o] A& 9} E43:51%¥Zfé%zl§.3}L.refquotaa
AT S U ol B @ st Aol = F5 FFol A vl tlaa Fto]
E3HE A k5T ol & 501, studentA 2] 10GB # B = 22 AFol| 4] A2u] 5] 7te]
gl o

3 & A T

q
}FW

Flr okl

ok X

o
O o

# zfs set refquota=10g students/studentA
# zfs list -t all -r students

NAME USED AVAIL REFER MOUNTPOINT
students 150M 66.8G 32K /students
students/studentA 150M 9.85G 150M /students/studentA
students/studentA@yesterday 0 - 150M -

# zfs snapshot students/studentA@today
# zfs list -t all -r students

students 150M 66.8G 32K /students
students/studentA 150M 9.90G 100M /students/studentA
students/studentA@yesterday 50.0M - 150M -
students/studentA@today 0 - 100M -

F7H RS 9l) 2 skol A AbE S| ] 22 B2 S A Hel B 5 YRS e
Alzglol EThE AE S A 5 ATk o) E W che a2 gk

# zfs set quota=20g students/studentA
# zfs list -t all -r students
NAME USED AVAIL REFER MOUNTPOINT
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students 150M 66.8G 32K /students
students/studentA 150M 9.90G 100M /students/studentA
students/studentA@yesterday 50.0M - 150M -
students/studentA@today 0 - 100M -

o| Alv}g] & ol A studentA= refquota(10GB) 3FE gHA| of] =& <= ol x| vk 2~y Ako]
EA) 5l 2= studentA”} L & A A st F7HE B 4 5yt

ok o] of A o] A = = A B (10GBL} 20GB) 5 22 H B 7} 2fs list & & 2 3o
FAEGSUTH F A 3 B zfsget HH S A ST o & 59 o 23
%%LID}.

# zfs get refquota,quota students/studentA

NAME PROPERTY VALUE SOURCE
students/studentA refquota 10G local
students/studentA quota 20G local

2P 4| 2o A A5 Y 1E A A
7+ 7} 2fs userquota =+ zfs groupquota ™ ¥ = *}9“”}04 AREA A EE IF AHE
AR 4 9l F Yk Gﬂ*“‘ﬁ‘:}‘jjﬂr’L ]‘4.

# zfs create students/compsci

# zfs set userquota@studentl=10G students/compsci

# zfs create students/labstaff

# zfs set groupquota@labstaff=20GB students/labstaff

A AL A B E 2F AR S ohe o] B4 g T,

# zfs get userquota@studentl students/compsci

NAME PROPERTY VALUE SOURCE

students/compsci userquota@studentl 10G local

# zfs get groupquota@labstaff students/labstaff

NAME PROPERTY VALUE SOURCE

students/labstaff groupquota@labstaff 20G local

o 55 AU E e ste] b AL A Hl A2 T A Y EE 1F T2 37
AR A ot

# zfs userspace students/compsci

TYPE NAME USED QUOTA

POSIX User root 350M none

POSIX User studentl 426M 10G
# zfs groupspace students/labstaff

TYPE NAME USED QUOTA
POSIX Group labstaff 250M 206G
POSIX Group root 350M none

NEARGA = 2F H AT AR E A e H o E S5 AR

i
i)
o
i
£
v

# zfs get userused@studentl students/compsci
NAME PROPERTY VALUE SOURCE
students/compsci userused@studentl 550M local
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# zfs get groupused@labstaff students/labstaff
NAME PROPERTY VALUE SOURCE
students/labstaff groupused@labstaff 250 local

AL IF AH SHF AR HE RS Y ALY S5 ALY £F5& A5 =
zfs get all dataset ™8 % & AF-&-3lod A = A] ek}

gt ol AFS AL A Ee IF A E A AS F A5

# zfs set userquota@studentl=none students/compsci

# zfs set groupquota@labstaff=none students/labstaff

ZES k) Al 2Bl o) A AL A 2 T F A £ b9 e )5 A F

=
o 2w e A~ AR AR AE EE 1F A S B4 5 A 20 o
A5 0 % AbE| A g o),

o SHA ARG A = 2 F AE = AFEA R 25 A 2SR 3 A] 2 E o A
%W%“L*“ROW%WQ%%QWHH”VGQR Aol glH 2t zfs send
WS AlEsled AER S ghEH A A Ee 25 HE 7L 3L A 2~ H e
23

n Hgko] Gle AR A= A4 O A v AT F AR ERE A AT g FU T R E
AFE-AF = userused 1= groupused 3o Fro El Al S A= B E AR AL EE O F
o) A3 F7F A A A Bl A AT gl

= userquota X groupquota 55 A X = ZFS 5, 3td A ~®l A 4 0] A o] 9} Y
Al 28, E WA 15 0] A 9 E"ﬂ Mﬂﬁ]’—? S o

AP AR 25 A S A A Eehd H 27 A o] AldE ol sk o]l g Ald&

ARg A7} Al 9] A B S )

el
3l #HAE Z=3F A 8} e] EpQuOT &5+
W] A] Z] &} §HA| F7} 21 7] A2Hed & A l 3

7FS 33 2] 225l o] w8 = %) 215} 3L NFS 874 ol 4] 2l 4 A] quota ™ & & A} -5} o]
g A A B S ET S QgL ek oS4 = AFg5hA) 8L quota W 8 S A9 5}
A& kel AE 7} 2315 QA S b £ F 8 ATt 4 Hul o) o & S oh2 )

2T,

# zfs set userquota@studentl=10m students/compsci
# zfs userspace students/compsci

TYPE NAME USED QUOTA

POSIX User root 350M  none

POSIX User studentl 550M 10M

# quota studentl

Block limit reached on /students/compsci

AHSAHAHE AN AAA S o) AE T o] =3}E]A] 2
AbEsted AHE AL AV E HED stk d & e o

# zfs set userquota@studentl=10GB students/compsci
# zfs userspace students/compsci
TYPE NAME USED QUOTA
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POSIX User root 350M  none
POSIX User studentl 550M 10G
# quota studentl
# quota -v studentl
Disk quotas for studentl (uid 102):
Filesystem usage quota 1limit timeleft files quota limit timeleft
/students/compsci
563287 10485760 10485760 - - - - -

ZFS 3+ ¢ A| 2|l o] o &

]
ZES o S & vl o] B} A 3ol AL 5 U EF ugs| gl Fol A B ] A
F2H o). meba] Eol 4
o RS ook 5
g s A e T A
Agabe] A4 8 A

Hx
2~
| Y
o
=
o

1t ol
r 5 %‘:i

=
=
AR H

# zfs set reservation=5G tank/home/bill

# zfs get reservation tank/home/bill

NAME PROPERTY VALUE SOURCE
tank/home/bill reservation 5G local

dlef2zfs list § 2| £ Aol Q&S & F 5k dE 4 vhs3 25k

# zfs list -r tank/home

NAME USED AVAIL REFER MOUNTPOINT

tank/home 5.00G 61.9G 37K /tank/home

tank/home/bill 31K 66.9G 31K /tank/home/bill

tank/home/jeff 337K 10.0G 306K /tank/home/jeff

tank/home/lori 547K 61.9G 547K /tank/home/lori

tank/home/mark 31K 61.9G 31K /tank/home/mark

tank/home & 3 & < o A F X sl= F v~ 3 F ko] 5sGBE.t " A A x| 1t
tank/home®l| 41 = 5GB¢] Y] A~ F7H& A5 = F Yt} used 37

bl A| gl o] A Abg-

Ao}
tank/home/blllﬂltﬂéﬂ ﬂ]°k%1%}1}§%L+E+%§LJE+.Q]OkéEl%IE
5 o L Eo) A A Y o}

# zfs set quota=5G pool/filesystem

# zfs set reservation=10G pool/filesystem/userl

cannot set reservation for ’'pool/filesystem/userl’: size is greater than
available space

Zoll A ARG 7hs ’E o of 5| 2] 942 & Zbol slaL | o] B Al jhe] A A Abg-Fol " AHH
vinkel - vl B A2 st o of Rt WS vl A3 3 3be AR R Sl Tk
dlel ¥ A3k vk tﬂ 0151 Aitel tisf o oF "l vl 23 F3be v sy

ol of & 5 5| 2] ek ruiTh &, b A 517 918 2fs set® FUAE S E e E
ol o] 7] & o] ofell % 7}5] ) kel Tk, I T4l A A ol ool T o oo
A H o) ol & S o &3 25 o)
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# zfs set reservation=10G tank/home/bill

# zfs set reservation=5G tank/home/bill

# zfs get reservation tank/home/bill

NAME PROPERTY VALUE SOURCE
tank/home/bill reservation 5G local

refreservation o 2F& A A 5o AWy AFE FoA| o] Lm|sh= v AT F 7t

+ o] B A ghel v gt ‘:V\ﬂ"—"{]'% B glF T o] o of 2 -5t o] E
@fm‘a ] used &7k Al 4bell E3HE| v F R b o] ] A 3ol AE E o ofel A I A T
oS o3 2ASyTh

# zfs set refreservation=10g profs/profl

# zfs list

NAME USED AVAIL REFER MOUNTPOINT

profs 10.0G 23.2G 19K /profs

profs/profl 10G 33.2G 18K /profs/profl

EetdolH Ad T AW TS RAT T UEE T A dolE A el A
oere A Y £ gliich ol 2 5 ohg 3 2o

# zfs set reservation=20g profs/profl

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
profs 20.0G 13.2G 19K /profs
profs/profl 106 33.2G 18K /profs/profl
ol el oF-& 3 7.9) used I3t Al Aboll L35 ek,

o o] of Aol A = F A E1(10GB2F 20GB) % AF-= HE 7} 2fs list &8 2 o]l
AT AT O 22 22l ofs ger W A& A} 2 q o), o] = S o2 )
7

# zfs get reservation,refreserv profs/profl

NAME PROPERTY VALUE SOURCE
profs/profl reservation 206G local
profs/profl refreservation 10G local

refreservation®] A ¥ 7 ol = o] ook e|o]| =t o] E| ATl A AR F X5 =
Hlo| E 5 T%“%L T UEE o o5 x| ¢F2 F 53 F F7bo| ExA = 7 ol vt
Ea IR AR =

el AR HSE e delelr A= =2 A4 Aol g o8] AFA7}
o|Elof N A ~5tew 7|7} H g3k ZFS & 8 & A A9 ok

ehE ZFS Ao} 3} vh A 7h Al = 7] WA )
X
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= CCM 4 GCM %4 E = of| 4] 7] Z o] 128,192 H 256 2. & AES(Advanced Encryption

dlo] B 7} ¢k 3 3k g ot

. ZEs e BEsUn 259l A8 b5 s sl of 71 i A5
AZEG o] Fof| AAF 07 A 2~ 4 §IA| SF= Oracle Solaris Cryptographic
Framework E AF-&- g t}.

—|—’_J.L4

ZFS Y A| A8 S utE ol s A S ARZS FUAN AR S WA =
HoUh ol & £, tank/home/darren 3L A] Al 29153 55 HHE Ao 7
AARstA YA H YL 7| 2 Jast A da i Yyl ZEZES A5 =
AP} G ot F A gAbod of ghu o},

# zfs create -o encryption=on tank/home/darren
Enter passphrase for ’'tank/home/darren’: xxxxxxx
Enter again: XXXXXXXX

st Al 2ol 5 3tk AbE o2 AR E e A ek A& = vt
ZEuh

# zfs get encryption tank/home/darren
NAME PROPERTY VALUE SOURCE
tank/home/darren encryption on local

gt A 28 0] k5 3} Fhol ond 73 7] ot 5 3t 42| F> aes-128-cem$ Y T

g 7= A vlolH §F 5 7| & 3ok o STk @l 7] = 9] ol e} 2ol
ozt g *1i%‘% e zfs WA AL AL ek A 7= I Lol raw

keysource=format, location
. AT F shteuinh
" raw- dA] 7] Blo] Eqju|
= hex-16%5 7] = AFd v T
» passphrase- 7| & A A sl= L A2 Yo}
. SIAETE F sl
» prompt - I A AHS REE AL UP%ET“ o] 7] 5 == W A A 7} A e
» file:///filename- 3} A| 228l ¢] 7] 5} $] A Yt}
®  pkcsll - PKCS#11 BEoll A4 7] 2] ¢ A& A" 5}+= URI U T}
®  https://location - B0k A ¥ 2] 7] 5} 9] %] OJL]E]-.
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keysource & Al o ]passphrase 1 73§ 2 4 7]7} Saroll A Ay ok 1% x] ¢k o
keysource &= A W gho] 4| nfo| B} 167l A o= A A 2 7] & 7k v
o5 ¥ iwgﬂﬂﬂﬂﬂqﬁﬂﬂuﬂﬂﬁuﬂ% 1 4] W] £ 2 E 3ol A 5 E %

AA T 5 ATk F A A3 oA L 22 ol v A e

g} A] 2~ 8l 2] keysource 55 A H FFo] passphrases A 5l 7 9 2 7] = pKes#s
%mfiﬂ%ﬂi@%°ﬂ%ﬁ am§4&ﬂﬁJ§¥ﬂHﬂﬁ%WQ%%%é
31

shed Al g ol A AF-E- 2 715 A}

on ﬂ
okﬂ
m
ol
0
0
fots
_‘
o5
qo
m
;
O_,

# zfs snapshot tank/home/darren@now

# zfs clone tank/home/darren@now tank/home/darren-new

Enter passphrase for ’'tank/home/darren-new’: XXXXXXX

Enter again: XXXXXXXX

# zfs set encryption=off tank/home/darren-new

cannot set property for ’'tank/home/darren-new’: ’'encryption’ is readonly

ot 3} = 9t 5 5} o 2 | ZES 7} A 28 & Baba} 7)) o] e o) A3 o Bh= A%
b e HAA L

o A Al S dlolH Atel et Abg o ® A A ol = ¢F 5 3}l Al ®
dole] Ae ~ER & W s stE 2Eg o2 e 5 gy

w oFHEEARESt dEst A dolHE dE Aoz AR E/9h
Al 28 ol] wo] el o] 4 & 5= ol ]
= ocp-r
= find | cpio
= tar
®  rsync

o Al gt A A AR 2EY S Gt A A ag o R AT gl
dlol B 7} sz 3h Aol 2 A U of A Wl 82 o] 6-45 ARSI AL

B35 3EZFS v Y | A" 9] 7] H A

zfskey -c 9@ = AHE-5to] (e skEl s Al AR Y 7| E AT s E FE

(e}
A = we) A w7 WA O E 2 E(2fs key -1)3F A vF 3 A AHE BEEE (2fs
mountﬁlesystem)“]‘oj] 71E ey 717 A 2= 5o glofok Tt ol & 5 k3t

e

# zfs key -c tank/home/darren
Enter new passphrase for ’tank/home/darren’: xxxXxxxx
Enter again: XXXXXXXX

o 0 o 18 o esource 55 . k04 shed 99 )
skl ol 4] A 35 = % 2 g3k,
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# zfs key -c -o keysource=raw,file:///media/stick/key tank/home/darren
zfskey -K &S AF-&5bod HAZ T
Hlth. o] 7158 A1 ahod o
5 glguieh el g B o

N P R DERE 3)
A o5 7] A 2 A4 b o] Ef ol Tk AL
%:

Al 7+ A ghol] o) 2k NIST 800-57 A % & &=

Lo

AA
<

oy 1% o>

A

Fux

Hi
B
m&‘.—“‘i

# zfs key -K tank/home/darren

el A=deole o 7] 7} A E A 9k ow] A A el s A2 T
Z9d 5 43 5} 2 ™ keychange 9] Y o] 2 & g},

e
N
R
o

B 3es-128-ccm,aes-192-ccm, aes-256-ccm
B 3es-128-gcm,aes-192-gcm, aes-256-gcm

ZFS keysource 55 A X = utd A]
AR = *—J‘ﬁ?ﬂ‘/]r/}. o & &9 o

# zfs get keysource tank/home/darren
NAME PROPERTY VALUE SOURCE
tank/home/darren keysource passphrase,prompt local

ZFS rekeydate 55 A X = v}A 2 zfs key -K 211 &) EA & A Heyt) o & £
g
# zfs get rekeydate tank/home/darren

NAME PROPERTY VALUE SOURCE
tank/home/darren rekeydate Tue Oct 12 15:36 2010 local

73 5he) 4| 28 o]

Flo

A5 slE Y A A~E ] creation & rekeydate 5= A K Fho] 7
zfs key -K ZF 3 ofl 23} rekeyd # o] gl5th.

m zfskey -1 zfskey -u ™ &
AZ =5t H key A gho] %

e
Mo fo o
o
i
A
=
-

o Mr
lo
o,
o
=
Mo
[t
)
r
b

12
fo
)
i
A

m zfskey-c 3 2 2fs key - K
Agkol T8 e

I A (REEEdZ )Y 7] H Ao o 3
o|HA| 5™ F A} A 7] 2] m w8 A}gsk
%%4%4%ﬂ§ﬂéa$% A

u

A4g A7t % g)o] o g o, of
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B4 e e vel Age ARy
o] -

= TE = = T Ae A UL A ARe] Ab s o
uhEE 5 A gtk |l & S0, 53k A A o] passphrase, prompt & 24 & 3
A| 2B L ols B8 B A X2 FA]517] Y8 HE T EA A7} FehE A
WoH R HE A nhEE 2] g5 T
w HE 2] 9k3 3} A A o] passphrase,prompt 2 AR H Y A A S vl ES =
7 - zfs mount é‘% Ab&-she] YA A o' uhE St gt A A AL 2fs
- fod Al 28] R E F 9|5 = WA A & A & oF g o

o & 59 vh53 1

# zfs mount -a

Enter passphrase for ’tank/home/darren’: XXXXXXXX

Enter passphrase for ’tank/home/ws’: XXXXXXXX

Enter passphrase for 'tank/home/mark' XXXXXXXX

oo st vt A~ F] 9] keysource 55 AR IFohE 31 Al ~H o 5t & vt ) =
74 53| 5ped o] o] 5] v A of] o) 0wl 7o) A ~E) 2 mpgE =

Go st g A AE O vhRE of ol dFES E F UFHTh

1

5

H

w Y-S A dlo]E 7 otE 2 ok astE Al 2] o] El gt 75 A5
o] o] B o] 5o Al A H Tt

w FYS S W AT FolEadely o et St Hag Hg
o] B 2] §f 5o 8l Al 5t}

w545 o stE 9t A 2~' o A dedup T F FEE AFS O E ARSI 2fs key -K
¥+ zfs clone - K‘ﬁ e EA Lo AbgshA] ¢d o 7t g BE A R

t] o] B el A & ]Xﬂﬂ%‘/]ﬂ}.

ZFS v} & A 2 ®l ¢} 5 35} 9] o

de-1 A 7|5 AHEted ZFS 3 Al 28 k5 8t
t}5 o ol A = pktool ™ ¥ S AF-2-3} o aes-256-cem &3t 7] S A A 5FaL
/cindykey. file 3} of] &1t}

# pktool genkey keystore=file outkey=/cindykey.file keytype=aes keylen=256

1% t}-5 tank/home/cindy 3} S A| 28 & 9HE 0] /cindykey. files A& gt}
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de-1 DA 7S AHESH ZES L Al 2F ke st (Al

# zfs create -o encryption=aes-256-ccm -o keysource=raw,file:///cindykey.file
tank/home/cindy

dlo
m
( m
N
— U
m
ﬁ
0O
3
0
jaid
fol
e
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r
fd
ALY
)
o
N
2>
OFO
ﬂd

# zpool create -0 encryption=on users mirror c0tld@ cltld® mirror c2tld0 c3tldo
Enter passphrase for ’'users’: XXXXXXXX

Enter again: Xxxxxxxx

# zfs create users/home

# zfs get encryption users/home

NAME PROPERTY VALUE SOURCE

users/home encryption on inherited from users
# zfs create -o encryption=aes-256-ccm users/home/mark

# zfs get encryption users/home/mark

NAME PROPERTY VALUE SOURCE
users/home/mark encryption aes-256-ccm local

Ao 95 5HE Zps hol A 4E) B
A 2 Al 2' o] He] AW Ak} T L3k uld A AElof A keysource 5F A HE
5

A48k 75 /‘H keysource”} 8 8 3} &] & © ™ keysource=passphrase, prompto| ™ Al

S s v WA A 7} A E A 95y Th B Y 3 keysource7F H A B ol AR U o}
| & &9 oh5- 2 2 F o

7| 2R o R k5 3ty T A AR FE FES BA T = 7| & == WA A 7t

# zfs create -o encryption=on tank/ws

Enter passphrase for ’'tank/ws’: XXXXXXXX

Enter again: XXXXXXXX

# zfs create tank/ws/fsl

# zfs snapshot tank/ws/fsl@snapl

# zfs clone tank/ws/fsl@snapl tank/ws/fslclone

A 2 Aol g A 7] E S = 7T 2fs clone -K W & AHS R T

955} ) B4 9hol A A8 )4l k5 8hel 9o 2] B S Bl shi H 9 4 ) B
AZsebe vl AR 7EEA B o o & 5 ohe o} 2

# zfs create -o encryption=on tank/ws
Enter passphrase for ’'tank/ws’: XXXXXXXX
Enter again: Xxxxxxxx

# zfs snapshot tank/ws@l
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des s T zES T ALY BA ()

# zfs clone tank/ws@l tank/wslclone
Enter passphrase for ’tank/wslclone’: XXXXXXXX
Enter again: XXXXXXXX

o 6-4 Ao 3tEl ZFS ¥t A]2E] W 7] H uky)

t}5 ol ol 4 tank/home/darren@snapl 2>\ A8 9+ @ 3} %l /tank/home/darren 3}

Al 2wl ol A A gt 23tz =41 " dl o] B 7F 9F 5 3} 5| = % encryption &5 A B
Abg0 2 A A 5w AW Ako| bpool/snaps 2 K4 = vt} 8} 7] n} H= Eq}
‘cank/home/darren@snaplZ:Ei‘j/]o ot 5 5} x| ] k5 o}

# zfs get encryption tank/home/darren

NAME PROPERTY VALUE SOURCE

tank/home/darren encryption on local

# zfs snapshot tank/home/darren@snapl

# zfs get encryption bpool/snaps

NAME PROPERTY VALUE SOURCE

bpool/snaps encryption on inherited from bpool

# zfs send tank/home/darren@snapl | zfs receive bpool/snaps/darrenl012
# zfs get encryption bpool/snaps/darrenl0l2

NAME PROPERTY VALUE SOURCE
bpool/snaps/darrenl@12 encryption on inherited from bpool

o] 79 %415 ok 5 818l shel Al 2wl vk A 7] 7} A4 . 44 B o,

ZFS 3} & X] A~ Hl ul o] 1.9 o] A
g ool 2 018715 8 A shed ol A28 & et ol ol 2el ol 1 4

w 2ATEE LA ZFS Y A A8 S O AL ZFS B Y A AE] 07
s EATEE=0AURS Y A A8 S A ZES 9H Y A AEl 0 7

A =4 ulo] 2@ o] A2 nho| 1o A& H o] B Z 7} A &= = 7 A AT}
= Wl ZFS 3} A ~8 & qhEU o)

w o AHEE 2 A vk A 2' Q) Wl ZES uF A A] A '] 2] shadow 5= F RS
nfo] 1 o] A u}d A| A~ S ] 7| = E A A g o)
s ulo|z# o] e upe x| AE 9 glo|E 7} 1 A} 7Y A A SN

shadow &5 A 2 URIE AF8-5}o] th& F 7HA Wl o = who] Zef o] 1 & 9} & A] 28 &
<

= shadow=file:///path- 7 5te) 4] 228} & vho] el o] 4 5}l Wl o] T8
Ab-ggh e,

= shadow=nfs://host:path - NFS 7} & A| ~ 8l S mleo] 2#| o] 3l o] &5
ARG o
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v
2 AR sl of it 9k A 2 o] ¢17]

S REEEELE DR
Hgo AAs A e A%, A% 590 W7 Aleto] mho] e o] 4% A ekl o,

o o4 shed Al 2w o] hA1 3] ul o] Slojo et

- vho)Lao]d £F Al Aw S A FEalH A ARo] FEF Fufe] 17 o] Ho]

A 4= o).
» A ARl A7} who] e o] A wf 7t A] 24 5] wheo| 1| o] A = A] 9 2 ] E] & 2
ARl = ol T g H A & = g 5] mho] e o] A B A] o3 v Rl E e o g

o A 2~ 7} bk L )

= NFSUlo]z#lo]4 5 UID,GID 2 ACL B R E A =% 9t A~ o7
ufol 1 o] A sted = A $, 2 A| 2~¥l 3 A A A 2] Fholl o] B A A Au] 2 A Ho
M A 28 4= 9l =x] Bl gl NFSE £33l o) 7+ 5 o] o] E] nlo] 2 o] A&
kg 38}7] Aol Bl ~E nlo] 18| o] A& 9|8l mlo] Ll o] A w} e A] 2w Hl o] E] <]
UH-E Balsle] BE AR} A Y2 wpo] 1| o] M =] = 4] Bl & 4= sl 5l

w U ES T g Zof upel NFSE 53 vl A 28] gl o] ] mlo] 2| o] Ho] =& 4=
Ak FAA 7k FAA 2

»  shadowstat ™ &S A}-8-5}of D}? o] Bl & Al F5l= 3t Y Al A mlo] 1 o] &
AR R R e =
m BYTESXFRD @ 13 A} 1} Y A AHlof] A% vlo| E =5 A}
m  BYTESLEFT Q-2 vlo] 1 o] o] A2l ¢t5 = w7} A] A4 H-5H U o) ZFS+

o H
upo] 1| o] A& A & uf ‘JPOIZUJ] OV“ 3 oF 5}= d] o] ] oF & A W 5} 4]
s =) ﬁi*ﬂ*"ﬂ W A Zte] A™ 4= 97 “H-‘“r‘”‘blﬁk
= BYTES XFRD %! ELAPSED TIME & K. & A}-&-3}o vlo] Lefo] A Z 2 A A 2] Z o]
of Abgh o},

i

v A A AHSZFS Y X AHl 0 2
u} o] 18] o] A 5} = "

1 97 NES A ¥ 9] Bl o] B & who] Lal o] ahe B % 5 A 2 Wl A B o] B Au] =
B ol A 235 A BAFY ek

NESE AH-§-5h= t 5 & wpo] & o] A o] 7§ U K- dl o] g o] th3l] e ~AE
upo] 17| o] A& 3 5o UID, GUID ¥ ACL & B.7} 21} 27 ulo] 18] o] A 5| =X]
g}l 3t 2= ol st}

2 2o RA§ IR vto] 28 oA 3 7) ] F 4 X 3} 3L shadowd 4] H] 27} wfo] 18] o] H
ZEAEE AL FUES AT

# pkg install shadow-migration

# svcadm enable shadowd
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ZFS 5} Y 2] 2l vlo] 17| o] A

USEL PP R PR

mlol2alo] HE 2R B AA YA 2R Y7 AL oz PP,
2 ZFS 9+ Al 28 & vho]

oh& 3t 2ok,

# zfs set readonly=on tank/home/data

A 5he) A 28] & vho] Tell o] sk A% 27 Ao R T KT S 5

ohe 3t 2 e,

# share -F nfs -o ro /export/home/ufsdata
# share
- /export/home/ufsdata ro

shadow 55 P 2L S vjo] 1| o] AT u} Y A| 26l 0 2 A3 o] A ZFS 9} Y A| 2 W&
sy ch

o & Eo], 27 ZFS 9 Y A A~ E rpool/oldg A ZES 3} A| ~E) el
users/home/shadow@ v}o] L] o] 4 &} += 7 7‘users/home/shadOW«ﬁ+?£«*]Zlﬁﬁé% nhE o
shadow 5% A X & rpool/old® A gt}

# zfs create -o shadow=file:///rpool/old users/home/shadow

o & 5o, 44 A Hel A sexport/home/ufsdatas Plo| L8] o] A 5} 2{ ™ ZFS 3}
Al ~El & T PE o} shadow &5 & K5 A4 g}

# zfs create -o shadow=nfs://v120-brm-02/export/home/ufsdata users/home/shadow2

ulo] 1@ o] A A1 &2 &)
o & 5 vt 3 ZF e
# shadowstat

EST
BYTES  BYTES ELAPSED
DATASET XFRD LEFT ERRORS TIME
users/home/shadow 45.5M  2.75M - 00:02:31
users/home/shadow 55.8M - - 00:02:41
users/home/shadow 69.7M - - 00:02:51

No migrations in progress
ulo] 71 o] A o] 2+E =™ shadow 55 A 27} none & 2 A A o}

# zfs get -r shadow users/home/shadow*

NAME PROPERTY VALUE  SOURCE
users/home/shadow  shadow none
users/home/shadow2 shadow none

ZFS 3} ¢ A| =¥ mjo] 2 8| o] A A 3 2
z8s whol el o) 4 EAI & A Aok A5 ohE A4S ARSI,
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ZFS 3+ 4]

l%
i)

] g 2ol =

o
=2

o

718z ARk gdom A o]t

pa b

o who] el o] g Tl A AT
mho] el o] 4 %] 7| k]

g’p

= shadow 5% 2 AL v i 4 3hed 2] 28 o] wlo] 917 ko Wl o] o
ao] 1ef o] o] A5 ] kL h,
= o] @ o] Ho] 1% 5o uf vhol T o] A 5l x| 2B ol A o]l
F7bsh At Al A sk |5 87 Ababe] vho] e o 45 4] €% 5 Sl ek,
= vhol e ol AW FU w) T A 5 4|25 2] vhEE S W 5l 3 s ok

ol 2] 7] 7} 34 ] o,

# zfs set mountpoint=/users/home/data users/home/shadow3
cannot unmount ’'/users/home/shadow3’: Device busy

ZFS 3} Y A ~Hl ¢} 18| o] =

o] Solaris B 2] 2~ 2] ZFS ¥} Y A| 2Bl o] 9l = 7 ¢ A He] Ao utd A28 75
é%%¥5}7]9%&1zfsupgrade“d3ﬂ€% &
B3t o] W& AbSElH uh Y Al A

&3 ek
d & 5ol o] 3t A|2/ 2 HA A st

# zfs upgrade
This system is currently running ZFS filesystem version 5.

All filesystems are formatted with the current version.

—

ol W& AbgotH 7t st Al AR WA M Al g El = 7 e e T g s

# zfs upgrade -v
The following filesystem versions are supported:

VER DESCRIPTION

Initial ZFS filesystem version

Enhanced directory entries

Case insensitive and File system unique identifier (FUID)
userquota, groupquota properties

System attributes

ups wWwN =

For more information on a particular version, including supported releases,
see the ZFS Administration Guide.
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Oracle Solaris ZFS 2§ Ak &l B-x] =}¢]

o] Aol 4] = Oracle Solaris ZFS 2~ AF 2 H- A & 7531 3] 5h= B} of o 8
Aot e a2 2 Y Ak A Al o 8l A &= o o}
o] Aol A= b2 2 Ul §-& thE v oh
= 183 #| o] A “ZFS 21 AF 7l 9
m 184 5| o] A| “ZFS 2 A wEE 7| Bl AbA)]
s 187 5] o] A| “ZFS 2~ AF I A] T ol A A
= 188 H| o] X| “ZFS 2~ AF B
= 190 ¥ o] A| “ZFS EH-A| £ 7] 8.
= 191 #| o] x| “ZFS E-A| & wFE 7]
= 191 ¥ o] A| “ZFS &-A| & A+A|”
= 191 # o] x| “ZFS B-A| E © & 7FS 3} Y A] A E) o) H|?
s 1925 o] A “ZFS tl| o] B A F W 541

ZFS =44kl &

AW AEE Th A 2 Ei B Fol e 9l 7] A& B ARl Tk 5 4]
A Lol = ol A 27} T 22 B AFE5A @
2] o ol ] 7} 17 5 2] AL 7] 2 ol o] €] & A
AEEE R T 23 g 7ko] o) A5 A gk ok,

-—

ZFS 22 Y Ake] 7] 5& th 5 3 5 o)

s A 2F AHFE Fof & A&}

s o] B4 EH ) A AE 2%l o}

n 2R HE O R LS AN SR e Tl Ay Abo] A A Bl ko A A
FeEFI FYT ARG FAA AA YA TS AR F YT
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ZFS =

Wik He

184

n T AMARS S V) ] ] o' A& A A A oo A AES @A o]
FAloll A= AL, ol A S A E] A ek Tl 7] B kg A AE AR o] o] &
T4 utd A A" o A = A A d o] ] & &AL st ] Akl A 7tel| 7 A 2 k=
e

EF AR A A AA AT = gl A vk BoA| W) B 52 B 75k ok ZFS

2 ARl o of] th gk AR §F W) -2 192 9| o] A “ZFS H] o] B] A L 24172

FrRsHA AL

m 184 9| o] A “ZFS AW AF ut 5 7] L AkA)”

m 187 ¥ o] A| “ZES 2~ Ak 3 A] L ol 4] 2~

m 188 7| 0] A| “ZFS 2~ AF Zml»

ZFS 2= 3k 2HE 7] 9 At

H

o

AES- zfs snapshot B+ zfs snap ™ &

Eay o2 A s, o] WH 2 whE Ak
o Bk Q12 A& Fh ek 24 kS o] 28 the ) 2ol Al o)
filesystem@snapname

volume@snapname

22 Ak o] F2 28 9 0] Al “ZFS T4 2.4 W 2T Ao 2L FE 8l oF P
t}5 ol ol = fridayel= ©| & 2] tank/home/matt 2~ AFo] A Al v},
# zfs snapshot tank/home/matt@friday

S A BE S ok A 2we] Bgk 20 kS whE 4 alsu ol B 51
w3 5ok
# zfs snapshot -r tank/home@snapl

# zfs list -t snapshot -r tank/home
zfs list -t snapshot -r tank/home

NAME USED AVAIL REFER MOUNTPOINT

tank/home@snapl 0 - 34K -

tank/home/mark@snapl 0 - 2.00G -

tank/home/matt@snapl 0 - 1.006 -

tank/home/tom@snapl 0 - 2.00G -

R Ry Wokel A28 4 Qe dlolE A7

52 A0} g4
R FER RN R

# zfs set compression=on tank/home/matt@friday
cannot set property for ’'tank/home/matt@friday’:
this property can not be modified for snapshots

2k zfs destroy ¥ B & AH- ko] A A Utk |l & = vk 25T

# zfs destroy tank/home/matt@friday
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ZFS =k e

dl o] ¥ A} 3he]

O~
H iy
o}8 3} 25 o

C
>
>
o
°
o
ol
o
=
rr
B
Anj
o
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o
>
>,
2
ok
>
O
m]}

ek o & 5

# zfs destroy tank/home/matt

cannot destroy ’'tank/home/matt’: filesystem has children
use '-r’ to destroy the following datasets:
tank/home/matt@tuesday

tank/home/matt@wednesday

tank/home/matt@thursday

A kel A A" A 22 AN AEE LA 87 A el A 8 o gk

destroy 5F9] ™ & of] o) gk ApA| &k U] &2 125 3| o] A] “ZFS 3} Y A] 28] ALA]E
x%?:o}xlleﬁ

ZFS =% 3¢ - A

Hul&= S0 ¢ ]"L AUA] rt= o] Z zfs receive HH 07 C ¥ AW AES
ko g AA she AR L of 2] Abs Ak A S AR e A AW A A
Ns e AHEE AT wel o B4 ol e
2 AR 7] & ARE ek A sk AL A E| 2] o 5T B o] 7|55 AR
FEo] U= 2WAEY] 7 F zfs destroy -d T ¥ & AF&5ke] whx| 2 S &5 A A sHA|
o ghall 2wk A A & 7 ol ok 2 29 kel = 1 2HE user-reference
7HEE7F =, o]l FHEE =02 £7]3b5 o glF T o] FhFE = Ay Ako] 1A =
o mhet 14 Solubar 7 2| 7L 8l Al 2wl mhot 14 E ol F T

_s_,

] Al Oracle Solaris & 2] 20| Al = B-A| Eo| 9= 7% zfs destroy ™ &= 53l At
2~ { AR AR & 4 9l 9l F T} o] Oracle Solaris & 2] 2~ ol 4] = i%“)\kol user-reference
7}%—4-0‘3]0‘] Ok Easi=

FUth ol & Eo, v FE 2
keep=

22
o
s
£
°

# zfs hold keep tank/home/cindy@snapl

AL AR RE S4 who Al 29 ) Ak A 0 B A2 5 gl v}
o & S o3 A5 h

# zfs snapshot -r tank/home@now

# zfs hold -r keep tank/home@now

o -2 el 229 keepS 2 Ak 2 Ak A ol F7hgh e 2k 2 Aol =
e 2 o] F T 7te] Sl om F A Bl 1= sl ' w2k W ell A AL el of o} Al |
é%%O%%@ 1% & Ahgshol f A S 2 kS Al sk 3

# zfs destroy tank/home/cindy@snapl
cannot destroy ’'tank/home/cindy@snapl’: dataset is busy
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FAE 2 A A e d F A S AHS S Al L el S S o 2 o

# zfs destroy -d tank/home/cindy@snapl

zfs holds " & & AF&-obH A+ A & AWk 5 Fo] A gt o & 4 th 53t

K asies

# zfs holds tank/home@now
NAME TAG  TIMESTAMP
tank/home@now keep Fri May 6 06:34:03 2011

# zfs holds -r tank/home@now

NAME TAG  TIMESTAMP
tank/home/cindy@now keep Fri May
tank/home/mark@now  keep Fri May
tank/home/matt@now  keep Fri May
tank/home/tom@now keep Fri May
tank/home@now keep Fri May

06:34:03 2011
06:34:03 2011
:34:03 2011
06:34:03 2011
06:34:03 2011

zfs relea U§ S AFS St 2 YAk E = A YA A el i g 2] 7} s Al | e ol &

[) ]} ) o) o))
S
o

Ea
=9 ok A

# zfs destroy -r tank/home@now

2PEFA DR TS FEF AEEAET ol
zfs destroy -d " & & AF-§-5Fo] A Ako] A Z %A% 7 defer destroy

5% g 8okon2) ek 294 @ 7§ o] 55 A1t orrallTh,

H
userrefs o5 A M7} o] 29 skel| v gk 17| -+ & A A H U T} o] & user-reference
7}1‘53}15 Siasie

2AEe o] F& uhE e AR, A dke] A At 5L E B dl o] B AR
Woll A o] F& utH of it ol & 59 oh 53 25T

# zfs rename tank/home/cindy@snapl tank/home/cindy@today
o WhE TS 9o TR 2E
# zfs rename tank/home/cindy@snapl today

W AFo] A4 E W whel Al gl A E % 3k A 28 o] ThE ) el vh
S5k ol 8 BpF7] A1 £ A 25 A gharveh,
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e

# zfs rename tank/home/cindy@today pool/home/cindy@saturday
cannot rename to ’'pool/home/cindy@today’: snapshots must be part of same
dataset

# zfs list -t snapshot -r users/home

NAME USED AVAIL REFER MOUNTPOINT
users/home@now 23.5K - 35.5K -
users/home@yesterday 0 - 38K -
users/home/lori@yesterday 0 - 2.00G -
users/home/mark@yesterday 0 - 1.006 -
users/home/neil@yesterday 0 - 2.00G -

# zfs rename -r users/home@yesterday @2daysago
# zfs list -t snapshot -r users/home

NAME USED AVAIL REFER MOUNTPOINT
users/home@now 23.5K - 35.5K -
users/home@2daysago 0 - 38K -
users/home/lori@2daysago 0 - 2.00G6 -
users/home/mark@2daysago 0 - 1.006 -
users/home/neil@2daysago 0 - 2.00G6 -

ZFS 2~ Ak E A Y AN 2

Abgetm 2N 2ke] o] FE WHE A o2 uhE = gyt A

7| EA 08 AP 2fs list T ol U] o] Ak A =] 2] 551 Th 2fs list -t snapshot
W& Ab&sle] AW AE RS F A oF btk = listsnapshots & 55 JHE
AbE o 7 ARSI L o & S ok Ay T

# zpool get listsnapshots tank

NAME PROPERTY VALUE SOURCE
tank listsnapshots off default
# zpool set listsnapshots=on tank

# zpool get listsnapshots tank

NAME PROPERTY VALUE SOURCE
tank listsnapshots on local

v} A] AE] Al AR ghol A ~E] 2 E Q] | zfs/snapshot o] & E g o] A A A
AFEHth ol & S0, tank/home/matt7]' /home/mattel] P}-+E % 79
tank/home/matt@thursday 2~ AF tf| o ]Eﬂti/home/matt/.zfs/snapshot/thursday
Sl = 2ol 4] o 4] 2 2 7 o) e

# 1s /tank/home/matt/.zfs/snapshot
tuesday wednesday thursday

Ehe} o] 2w kS el @ 4 G gLeh,

# zfs list -t snapshot -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home/cindy@today 0 - 2.00G6 -
tank/home/mark@today 0 - 2.00G6 -
tank/home/matt@tuesday 20K - 1.006 -
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tank/home/matt@wednesday 20K - 1.006 -
tank/home/matt@thursday 0 - 1.006 -
oo o] B4 5 Al AEl g o7 AAdE Al AkS e 4 gl )

# zfs list -r -t snapshot -o name,creation tank/home

NAME CREATION
tank/home/cindy@today Fri May 2 2011
tank/home/mark@today Fri May 2 2011

tank/home/matt@tuesday Tue May
tank/home/matt@wednesday Wed May
tank/home/matt@thursday  Thu May

ZFS 2= Skel| W 3 o] =3 57k Al 4t
=

ubhwo o
oo o
NNNN W

~

N

S

=

[

2y sko]l A Aol = v a3 F3bo] 2 skt 9t A| <8 Thef] Ff-5] U e
ol 2w ko] 7 ol = wp A TEA v o}, et b Al g o] WA = o] A o]
oS © T2 g 3be 2 Akl Ak ALE ek Bl B, A ke ysed 55 A K7}
FheEg o B3 A AES APA| oh of & 2 Aol A Abgehd AL T 2 3t
F(used 55 FH)o] Eold 4 A5

2 AE 372 referenced 55 AW FE2 2 sko] nbE o A& o) wpd Al AH &5
Y AT

used 55 A& Fho] AbE-= = WA ol v g 7 A RS Sl 5 gk A 97 A8
HL ALY SF AR SA L, 3 A A B EF g o AT T A S
Ayt ol & ¥ o3 25y

$ zfs list -o space -r rpool

NAME AVAIL  USED USEDSNAP USEDDS USEDREFRESERV USEDCHILD
rpool 60.0G 6.92G 0 40.5K 0 6.92G
rpool/ROOT 60.0G 3.89G 0 31K 0 3.89G
rpool/RO0T/solaris 60.0G 3.49G 40.4M  3.16G 0 306M
rpool/RO0T/solaris-1 60.0G  403M 0 310M 0 92.7M
rpool/R0O0T/solaris-1/var 60.0G 92.7M 0 92.7M 0 0
rpool/RO0T/solaris/var 60.0G  306M 89.9M 216M 0 0
rpool/dump 60.1G 2.00G 0 1.94G 62.7M 0
rpool/export 60.0G 96.5K 0 32K 0 64.5K
rpool/export/home 60.0G 64.5K 0 32K 0 32.5K
rpool/export/home/admin 60.0G 32.5K 0 32.5K 0 0
rpool/swap 60.0G 1.03G 0 1.00G 32.5M 0

ol THF AR T AYL H6-15 FEdHA A L.

ZFs Z W 3k &

zfs rollback ™ &S A& 54 2y Ako| 2§ Ad 5l o] Fof] BF2Y gk s} & A] 2~ ®l) o] {73
e BFFA ol H T 3 Y Al 28 O A = A A Ao '

S oghich /1A 0 2 o) WS 4 2i2e] bk B 95

o4 2230 3
oAl 22l 3k E A F % Sl
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F-2ustel = @ 5 A 2 o] W) vk E ¥ A9 vhe =7} s A= ol o} e
) 5l A AR S v E oA 3 glow Buwle] Asighueh - &4

o
R g
2937 9 A 2R S A = ek E S Al R T

t}5 o ol A = tank/home/matt I+ L A| 2~ Bl o] tuesday 2~ B AF S & Ew |},

# zfs rollback tank/home/matt@tuesday

cannot rollback to ’tank/home/matt@tuesday’: more recent snapshots exist
use '-r’' to force deletion of the following snapshots:
tank/home/matt@wednesday

tank/home/matt@thursday

# zfs rollback -r tank/home/matt@tuesday

o] d o] Al = o] H tuesday 2 YA O Z 1 © U Z yednesday 2 thursday 2~ AFo]
AHA| =] 9 F v o

# zfs list -r -t snapshot -o name,creation tank/home/matt
NAME CREATION
tank/home/matt@tuesday Tue May 3 6:27 2011

ZFS 2= Y Ak =} o] 2] W (zfs diff)
ZES 2 W AE Ao A 2 zfs diff ¥ S AFE5e] Eeld 4= gl o}
oA & Sof, thS F A Ake] A "ot 7 A 8 A5 o

$ 1s /tank/home/tim

fileA

$ zfs snapshot tank/home/tim@snapl
$ 1s /tank/home/tim

fileA fileB

$ zfs snapshot tank/home/tim@snap2

d& 5o, F AWk Ate Aol & Bl st tha 2 vl @ = AR S Al L

$ zfs diff tank/home/tim@snapl tank/home/tim@snap2
M /tank/home/tim/
+ /tank/home/tim/fileB

E 8 Aol M ue v H B 7t A4 5 Q5 VERY Y o+ fileB7} LS 2 kel
2=

A g e o

$ mv /tank/cindy/fileB /tank/cindy/fileC
$ zfs snapshot tank/cindy@snap2
$ zfs diff tank/cindy@snapl tank/cindy@snap2
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thS ol ol A= £ 7] V'l 27} tank/ws/gate@yesterday 22 Y AF T} -2 Al H-A| E
tank/home/matt/bugl23°| A A ] o},

# zfs snapshot tank/ws/gate@yesterday
# zfs clone tank/ws/gate@yesterday tank/home/matt/bugl23

t}5 o o] A = o A] AF&- Aol Yl 3t projects/newproject@today 2~ Akl A A & =}
F7ko] projects/teamA/tempuser® A A =] ol vl o, ¥ o H- A 5 AHgd g 7hel| of
SE AR AR GF U

(f,.L ind

# zfs snapshot projects/newproject@today

# zfs clone projects/newproject@today projects/teamA/tempuser

# zfs set share=name=projectA,path=/projects/teamA/tempuser,prot=nfs
projects/teamA/tempuser
name=projectA,path=/projects/teamA/tempuser,prot=nfs

# zfs set sharenfs=on projects/teamA/tempuser

# zfs set quota=5G projects/teamA/tempuser

ZFS 5-A| & A+ A
ZFS H-A| 22 zfs destroy T B = AF§-5le] AR FH o} o & 9 o532 25U o
# zfs destroy tank/home/matt/bugl23

WA A S Al of F- i A AES A

=
et
>
2
i
I

ZFS E-A| 2 o & 7FS 9} & ] 2~ = ojf 5

zfs promote ™ & & A}-8-3}o] T4 ZFS vt A AEl S v} ol d A AE o] Ao 7
A & 9\1%‘/]‘4. ol 7= ’\]’B"]'°:1 AE I A|adlo] A A H 3} A 2~H) 9
A go] 5|5 0 *]i HS EA st A sk =g o] 7] 5o 2

A Eo] e YA E oY A|AH S AA S R G A 22 R Hol glow

A Al o] & 5 A 2" S AR E S ol ok BA 2 AR of] of g A}A
U] 42 191 9] o] #] “ZES B A & AFA S F R FHA A 2.

=)
o

t}5 o ol A= tank/test/productA 3} A] 28l o] E-A| & t}-5 H-A v} A| ~H]
tank/test/productAbeta”’} ¥+ tank/test/productA 3} A A] 2] o] ¥l
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# zfs create tank/test

# zfs create tank/test/productA

# zfs snapshot tank/test/productA@today

# zfs clone tank/test/productA@today tank/test/productAbeta
# zfs list -r tank/test

NAME USED AVAIL REFER MOUNTPOINT

tank/test 104M 66.2G 23K /tank/test
tank/test/productA 104M 66.2G 104M /tank/test/productA
tank/test/productA@today 0 - 104M -
tank/test/productAbeta 0 66.2G 104M /tank/test/productAbeta

# zfs promote tank/test/productAbeta
# zfs list -r tank/test

NAME USED AVAIL REFER MOUNTPOINT

tank/test 104M 66.2G 24K /tank/test

tank/test/productA ® 66.2G 104M /tank/test/productA
tank/test/productAbeta 104M 66.2G 104M /tank/test/productAbeta
tank/test/productAbeta@today 0 - 104M -

o] zfs list =& Z I} ol 4] Y& productA 3L A| 28l o] tff &k v ~ =5 F-7F Al A A © 7}

productAbeta J}OE] Al 2] -O—i o} A =] o F v ok
g Al ~E o] o] F& vty HA A Z2AAE AET FodsTh A E EH o2

Eiasiaie

# zfs rename tank/test/productA tank/test/productAlegacy
# zfs rename tank/test/productAbeta tank/test/productA
# zfs list -r tank/test

AeR o2 A sl A 2] & AAZ s Heh o & S o3 A

# zfs destroy tank/test/productAlegacy

— -
AA 2EHo| YAH UL E2EH S 9 d B g E A A2 A AT 5 F U
zfs receive B B 27} 2F EH o Al g5 2EFH o] A A5 o] 9= 2SS
Sk 3 2R el S 2 SY 3S ol v o 22

u
= 1933 0] 7 «D}E W ol A0 2 7FS dl o] B} A A
m 1953 o] A “ZFS 2~ YAk A F>
» 196 | o] A] “ZFS 2~ Ak =417
n 1975 0] X “ZES AW AF AEHo]| T} B 52 AW kAL
w199 #| o] A] “H-A}gE ZFS A AF A E R A F 2 A1
s 20290 A “ZFSHlo| B ¥4 E-A”

zrsdlol8 A s el Alg ==l EF A2 o3 Es T
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H}\ .
n g 5
)] v} 4] 2Fe)
LI R [ =

- Y AAE Y A s}l A 2w B AR £ HEL e
745 ol A vt Al 28l 0 Z 5 EF2] 8= 49 zfs snapshot 2 zfs rollback
WS A A 2. dl & Eol o] d WA Y] 3t Al AH o A 3t U & Y slE Y o]
EFHE AT 5 dern
bRk 7] g E ol of @ AR 3 o -2 183 ¥ o] A “ZFS AW AE N 805
BRI L.

n Z2YAE AR - zfs send X zfs receive W H & A}-E-5}od ZFS AW ARS A EEl
A ok AW A SR A AR S oA g e 2
B9 i gl Th A A 5 el A28 2y sk B4l s of g ol el @k W &
ZFS | o|E] & A 35}~ 913k ehui gt mi o] &£ 74 & A 35k A ekt

n 9A EA - zfs send Y zfs receive I = AF-E-5lo] 3} Y A 2B S A| AH] Tl
Ea1d g ol o] Z2 A A= WANS 58l A E v Hst= 7| E9 BF
e A FH chF o S8 A ol st= o 7t H 8 51 A] e F v Tk ZFS 3

5

Al 228 BA o] o] & T} & A A o] K| A} A Eof i} *]il;
gt A28 o] Bl & E3HehE AHE A E Foll sl ok &
RAID-Z)= A A& sivk= A dvch

m of7lo] B F-EEE| - tar, cpio, pax 52 o}7tol B FE B E] == A ] Al F&
Ag-5hed ZES Hl ol Bl & AR 4 A F Utk @A tar ¥ cpio= NFSv4 ~EF Y ACLS
Sl 2 A W3R 9 pax= 12 A Lok

t} 2 W] Al F o 2 7ZFs o] o] B A A

zfs send ¥ zfs receive ™ & o] 2| o| = tar ¥ cpio W ¥ 52 o}7lo]| B. FEEE| &
Abg-5hed ZFS 9t & A A 2 ol F U o33 R | E] = ZFS v Y 4 W ACLS

it
A st L) tar 2 cpio W H ol Aje FAE el Al L.

it
NG
lal}
P
ol
ol
>
>
fo

ZFS 2! ERAL vl o A] 3F-of] off g £ 4] A ¥ = Oracle Solaris 11 & 2] 2~ & 1.

2fs send ¥ & A 5}o] ZBS o) A| 2B) i BF O] AWAES Ayt rER o R
A Tk of Fol AW AEY S AEoto] ZFS 9o

Kalciins o

L + zfs
A s 2EE A atE F 3
2k 2 E RS ahE = o] ARS-E z2fs send S Aol whEl oh & 3 o] 2 E 7] 3 A o]
A e
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o A 2EZ o B Aol AT AIZRE AT AW AR o E dlo]E]
T EE T e

A= pul
2EY I A= AA e TE L2EH| g oA 2k AEH FE T o= Al
7HA S+ 3 ol 2B s 7] A 7} slss v ek
w SA AE S IA - ARG ol H AR Y FEHEFEOR AR T3t
2isko] F kgt S " ol o] B Ao o] WHEoll A A d
2 ske] T4 g Eo] opl - &l o] Bl A jko] 2B 3 7] Al of] 235 A|
Sourh 25d S oy thah AL Zoll fl 2 dlol Aljbe] slojok vt
diol Bl Ak 2 el & o] 23 vhF 555 el HAA . o) EAE =
o

NAME ORIGIN

pool/a -

pool/a/l -
pool/a/l@clone -

pool/b -

pool/b/1 pool/a/l@clone
pool/b/l@clone2 -

pool/b/2 pool/b/1l@clone2
pool/b@pre-send -
pool/b/1l@pre-send -
pool/b/2@pre-send -

pool/b@send -
pool/b/1l@send -
pool/b/2@send -

o FEOE AT BA 2= 7] A7} ek,
# zfs send -R pool/b@send ....

ol A =t 2 AA L FHE A~EF o F FAH Y]

TYPE SNAPSHOT INCREMENTAL FROM
full pool/b@pre-send -

incr pool/b@send pool/b@pre-send
incr pool/b/l@clone2 pool/a/l@clone
incr pool/b/l@pre-send pool/b/1l@clone2
incr pool/b/1l@send pool/b/1l@send
incr pool/b/2@pre-send pool/b/1l@clone2
incr pool/b/2@send pool/b/2@pre-send

o)1 %2 ofl 4] pool/a/1actone 2 A& %] 2 E 8 37 ) of] £ 7] k],
wke}4] o] ] pool/a/laclone 2= 3ke] 9l Fol A ut o] HA| 2= 3 574§ W
% gl% ek
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« B 2EY A AP ololE AU ES FBoZ TP BA
2EY 7)Ao} 2ol F2k A e 2Ew el Lkl S H oo B A o] el
obdl 79 305 A @bl Tk 7| A 0 2 o] e A3e] Qo] W Fol 4 2| FH
o 3Ee] F4 @ Bo] b 2 HA| 2= fAbshA S A o). s v ol ol
e Ao £ 2P 9| SE o] Y= AP T,

e FEOE YR £ BA 22 )27} e

# zfs send -r pool/b@send ...

ol I A=t Z2HA U FE A2EFH O Z A FH )

TYPE SNAPSHOT INCREMENTAL FROM
full pool/b@send -

incr pool/b/l@clone2 pool/a/l@clone
incr pool/b/1l@send pool/b/1l@clone2
incr pool/b/2@send pool/b/1l@clone2

o] H & & of| 4 pool/a/leclone 2 AR = 3HA ~E ] 3] 7] x| of] £ =] A
Sd5u of mekA] o] v pool/a/i@clone 2 Ao Ol = Eoll At o] &8 A ~E=]
W7 2] & & 7 hF e o] AL 9ol A BA4 AE Y ) 7] A] Al vte] 29}

T

=
=2 ©«
FeAbER e,
. SYA ST e 7 A - 2= W] Aol A o4 o ol B A ol
F4 57 bt o] R 22 37 A & ohg TEOE AR

# zfs send -rc pool/b@send ...

ol sH7| A= b Z2 AA YL T 2ER o7 AU

TYPE SNAPSHOT INCREMENTAL FROM
full pool/b@send -

full pool/b/l@clone2

incr pool/b/1l@send pool/b/1@clone2
incr pool/b/2@send pool/b/1@clone2

S Al =8 ~E " o = pool/b/leclone2 2 AF] HA| ~EFo] glon R
o5 F<5A4 9ol pool/b/1 2 AFE WS SlF v th

= o) o o] B 3 ) g e = o] AL§5 = b Al 2 o] ThE Fel ol A
AEYS RS S G Al S S 28 A anlel B2 Bl olE AW AEAS
Aol ohe 3 u 28 TS A et AL

# zfs send tank/dana@snapl | zfs recv spool/ds0l

zfs recvE zfs receive 3ol gk M © 2 2}

oo
ol
5

| zfs send =8

S Ak AE RS ThE A AR 02 AF e e A S ssh WS
AHE sho| 22 ARSI A 2. A & F the} 24 )
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sysl# zfs send tank/dana@snapl | ssh sys2 zfs recv newtank/dana

AA ~2E” S AEste 4% A 39 Al 2 o] EA 8} A] eFofof gt
zfssend -1 w A S A5t SR dHolHEASE 7 A Fth o & &9 oh5
=

sysl# zfs send -i tank/dana@snapl tank/dana@snap2 | ssh sys2 zfs recv newtank/dana

7 214 (snapl) = o] A 2 3bo] 3 M A <] (snap2) = o] F 4 3E4) v o]
S 58 Al o] A F35le] H newtank/dana IF L A <l o] EA| 5 of %"‘/] o},

%%w@iﬁ%iﬁ%ﬂ%ﬂ@ﬂﬂ?ﬁo 2 AR T sl ek abekA
A& A} 7} snap1 @] @ 71 & = shd snapl% snap29t 7
ﬂ‘ﬂ*wﬂﬁEﬁ%ﬁiiﬁ?QWQJWE%{W%} d5Th

sysl# zfs send -i snapl tank/dana@snap2 | ssh sys2 zfs recv newtank/dana
o] FH T ¢l TE T Ash

o} & 3t A 2 spapshot1ol A S8 2 E =S A A she] o ahd o5 3 -2 W A] x| 7}
EA

cannot send ’'pool/fs@name’: not an earlier snapshot from the same fs

H ARG of 2| 7 A Asf of & —,—01]-—921p PO g RS AWAFAETD T3S
GdHsY A L. o & B ok 2T

# zfs send pool/fs@snap | gzip > backupfile.gz

2
ZFS 2= sk 54
gt d Al 2B A AES FAIE 79 oh g Akl skl Al 2
n AWAER Tk A AR o] BE Al T
w YA AHH B EFE 9 A A o] wpR-E S A §H
w3 A 2EH A ol = 3 A 2 Hl o] A A A7 4 gl
n A A E g A AF o] AF 5= 5ol £ shd Yt
7} 2| AH o] Zo] o]u] 2 EF A 2fs rename W B A& 5kod 5} A] AH] 9]
o] &5 vhE g syt

zfs send tank/gozer@0830 > /bkups/gozer.083006
receive tank/gozer2@today < /bkups/gozer.083006
zfs rename tank/gozer tank/gozer.old

zfs rename tank/gozer2 tank/gozer

H* R H W
N
-
n
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A shed 2] 28l S WA S 2 kol Tl THE S A S S shel A5 A
A 2B & 29 of gl eh

sys2# rm newtank/dana/file.1l

1% t}-S- tank/dana@snap3°l o 8l &
Alste v WA 41 51 Al A8 &
‘474] EAAE G AFUH dE W o

sysl# zfs send -i tank/dana@snap2 tank/dana@snap3 | ssh sys2 zfs recv -F newtank/dana

F8 AWAES S AlaHE 4% vl A 5he) 4] 28 o] o] n] glofof ),
sha) 2| 282 W T The A B H A S48 7] 98] Al T A AH S
o a}a] AL -F &S ARl g 9, bS] ek v 2] 2] 7 A e,

sysl# zfs send -i tank/dana@snap4 tank/dana@snap5 | ssh sys2 zfs recv newtank/dana
cannot receive: destination has been modified since most recent snapshot

-FEAle] A sty] Aell b5 AP gy o

= P E T 2vsko] BE £t QA SHA 0 A BT FAlo] BE $EE A
2L Q5w A 2| 7F REgE g e}
= zfsreceive W ol A A H F LA} AR FHA] ¢d= ohE I Y A AR 9 o] B
AT R Ag 7 S0 FAle] BF fERE A o i oh5 3k 22 53 W] A A 7}
vk o},
cannot send ’pool/fs@name’: not an earlier snapshot from the same fs
A ] ] ].f:'. == ZF A 2
ZFS =W 3F 2ERlO 1 E S5 FE 3 A8
A whed A28 52 Y8 S ez 2 A E YL AE T 5 glAuh 2k
2EYS AT E 2RSS AU PS AR T F st EE AW AEY S
FAlste] I P A 2"l S oA S W) A B FF FH gho] AL EEF AF T 5
UsHch gt A2k ~ER S Al | 9t A AR S E QR E AR ekgo R
4G5
» EAFEF AL S TAAGIE AR HEeHH zfs inherit -5
AbEgU el 5 A Hofl 241 Fhol 9+ 7% zfs inherit -S W& > -5 F4 9l o] zfs
inherit H ¥ S A s A FLF U 5F FH o 74l gho] glow s
inherit -S %%% Aldsle] 441 gho & =5 w7} 2] 2fs inherit ¥ ¥ o] Al

o
= 2
= zfsget-0& *]‘%3}":‘ A 2= 7] 2 FLol O]‘L] RECEIVED & X253 T lFuth &=
zfs get -0 all " &= A}-&5}of RECEIVEDE W] 3 B& 2 & 2§83 4 ol F 1},
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= R4 ol zfssend -p FAHE AHEEH FA AEH S HE AR E XFT 5
Atk

198

ApgahE A 2 Ak o] 5] vhA| @ 28 AFgsho] A
W AF

o =

=5 #old 4= ol F o) tf o Al o] 4] &= poola/bee/cee@l 2~
poold/eee 3 Al 2Bl ol H 43} 31 AW AF o] B 2] uFA| % § 4 (cee@l)dt A5 o]
FAVE whed A 28 9 2 kS b o)
# zfs list -rt all poola
NAME USED AVAIL REFER MOUNTPOINT
poola 134K 134G 23K /poola
poola/bee 44K 134G 23K /poola/bee
poola/bee/cee 21K 134G 21K /poola/bee/cee
poola/bee/cee@l 0 - 21K -

# zfs send -R poola/bee/cee@l | zfs receive -e poold/eee
# zfs list -rt all poold

NAME USED AVAIL REFER MOUNTPOINT
poold 134K 134G 23K /poold
poold/eee 44K 134G 23K /poold/eee
poold/eee/cee 21K 134G 21K /poold/eee/cee
poold/eee/cee@l 0 - 21K -

| tank/data 7} A| 28] 2] 7% compression &5 & H.7} Ab
o] 915U th tank/data Tt Y A 2~ E] o] 2 AR ( =3
Zol A% 5™ compression 5= AR 7} AE 0 7 AAH AL & A5 U o)

# zfs get compression tank/data

NAME PROPERTY VALUE SOURCE

tank/data compression off default

# zfs snapshot tank/data@snapl

# zfs send -p tank/data@snapl | zfs recv -o compression=on -d bpool
# zfs get -o all compression bpool/data

NAME PROPERTY VALUE RECEIVED SOURCE

bpool/data compression on off local

o| gl ol A compression 5 & A H = A AFo] ppool & A= wl] A}g- 0 7 A}
)2} 4] bpool/data°ﬂ gk compression 2 ond Y o}

B2 99 o] 23k 2

E
ARE E5F A ebaA &
2P FEE Bkl 2.

it
ues
vy
dlo
M
L
judpY
£
vy

# zfs send -b bpool/data@snapl | zfs recv -d restorepool

# zfs get -o all compression restorepool/data

NAME PROPERTY VALUE RECEIVED SOURCE
restorepool/data compression off off received

o] o o] 4] compression %t off1 Hl, o] = U+ tank/data T} A 2~ O] 2 WAk ok =
e vER Y Th
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2 YA A~ER | 2 51 Al 2" 55 M Flo] sl o] AER S FAITE ] o] 55
ARE LS okgto & AR 52 M zfs receive -x W H S AHESAHA| & o & Eof v}
W] Fof ook BE Y A AH 55 AR E AN S HEEe Y

A| 2B O] w3 A A A ER S AEFF T ol AH 55 AR G A E A

eF T

# zfs send -R tank/home@snapl | zfs recv -x quota bpool/home
# zfs get -r quota bpool/home

NAME PROPERTY VALUE SOURCE
bpool/home quota none  local
bpool/home@snapl quota - -
bpool/home/lori quota none default
bpool/home/lori@snapl quota - -
bpool/home/mark quota none default

bpool/home/mark@snapl quota - -

xS ARgahe] S8 2 sko] $A15) 4] oS A AR Tl 4] 2ol 4 A
5% gustAggyeh.

# zfs send -R tank/home@snapl | zfs recv bpool/home
# zfs get -r quota bpool/home

NAME PROPERTY VALUE SOURCE
bpool/home quota none received
bpool/home@snapl quota - -
bpool/home/lori quota 10G received
bpool/home/lori@snapl quota - -
bpool/home/mark quota 10G received

bpool/home/mark@snapl quota

= A2~ ul A
SAJZFS W SE2ER AE R 54

o] ol A= zfs send -1 % -R 54 & AFE5te] Bl 545 2 Ak AR S AE
Al S vl of o8l A gk o}

A ZES AW AF A E RS A S 2 A ) = of 5 Aol ol shA A

5 o) 3 0 F AW Aol A S AE YL A Fsto]
B WS E 5 5T TR AEYS FeseH FAS ] R 2 skl

o 2fssend REAE AFEo] BE 5 319 A An o) B AEUS AEY S
gtk B 2EYo] FAIS W 5E Y, AW $4 5 A28 L A o]

= zfssend-r FAS -c FA glo] AFE3}AL zfs send -R & 2EH W I A &
Abg-5l= 79 Abstol] whel B4 22 origine A 2t oh AR g W £ 193 #] o] A
“ZFS AWk A E T ANrE ARSI Al

- UL EEAREe] FH BA 2EDL AET 5 A
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| zfs recv -F7} A| &

73 - zfs recv -F T

o
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lo
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. T

(zfssend -RA&]) - i T -1 Ao = -17} A}
Akl A -i7) A= 73 snapD(

snapA2} snapb 7+2]
ol o ghygt
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ol e
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o
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# zfs send -I pool/fs@snapA pool/fs@snapD > /snaps/fs@all-I

1% t}5 snapB, snapC & snapdE A A g o}

# zfs destroy pool/fs@snapB
# zfs destroy pool/fs@snapC
# zfs destroy pool/fs@snapD

o TAlsted b5 WS AHE-t

72 i Ak I

5k
3 H A

) AL

o
=

# zfs receive -d -F pool/fs < /snaps/fs@all-I
# zfs list
NAME

pool

pool/fs
pool/fs@snapA
pool/fs@snapB
pool/fs@snapC
pool/fs@snapD

zfssend -I"HH & A

Sigrlth o & B Thet 24,

USED AVAIL
428K 16.5G
71K 16.5G

16K -

REFER
20K
21K

MOUNTPOINT
/pool
/pool/fs

=

1)

=
'

zfs
zfs
zfs
zfs
zfs
zfs

create pool/fs

snapshot pool/fs@snapl

clone pool/fs@snapl pool/clone

snapshot pool/clone@snapA

send -I pool/fs@snapl pool/clone@snapA > /snaps/fsclonesnap-I
destroy pool/clone@snapA

H R oH R H R
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ol 7-1 HARZFS 2 YAk A~ E R A S 424 (A<%)

= T

# zfs destroy pool/clone
# zfs receive -F pool/clone < /snaps/fsclonesnap-I

zfs send -R 9 @ = AH8-5F o ZFS 9} A| AR I 2= F5 whd A28 2 g =
o AE7A] BA R 4 Sl o 2 E o] 2Als W 55 AH, AR S5 9k

RES R EEEREESEE MR

Thg ol 4 2 sFo] Ah-§ 7k 3l A 28§ 0 2 YA 5|9l I o Shte] B
SEo] LE ARgA} A0 2 A5 gl Th The 02, Y B 51 Al ez
2o AFo] AbA) € Th& 55 5l ] ek,

>

# zfs snapshot -r users@today

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
users 187K 33.2G 22K /users
users@today 0 - 22K -
users/userl 18K 33.2G 18K /users/userl
users/userl@today 0 - 18K -
users/user2 18K 33.2G 18K /users/user2
users/user2@today 0 - 18K -
users/user3 18K 33.2G 18K /users/user3
users/user3@today 0 - 18K -

# zfs send -R users@today > /snaps/users-R
# zfs destroy -r users
# zfs receive -F -d users < /snaps/users-R

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
users 196K 33.2G 22K /users
users@today (1] - 22K -
users/userl 18K 33.2G 18K /users/userl
users/userl@today 0 - 18K -
users/user2 18K 33.2G 18K /users/user2
users/user2@today 0 - 18K -
users/user3 18K 33.2G 18K /users/user3
users/user3@today 0 - 18K -

t}g o o] A= zfs send -

R
A5 AE-S o E E9l users2E H Wl Fu o

# zfs create users2 mirror c0tld0 cltldo
# zfs receive -F -d users2 < /snaps/users-R

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
users 224K 33.2G 22K /users
users@today (1] - 22K -
users/userl 33K 33.2G 18K /users/userl
users/userl@today 15K - 18K -
users/user2 18K 33.2G 18K /users/user2
users/user2@today (1) - 18K -
users/user3 18K 33.2G 18K /users/user3
users/user3@today (1] - 18K -

users2 188K 16.5G 22K /users2
users2@today (1] - 22K -
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A7 BAPZESAWAAER S Y FA ()
users2/userl 18K 16.5G 18K /users2/userl
users2/userl@today 0 - 18K -
users2/user2 18K 16.5G 18K /users2/user2
users2/user2@today 0 - 18K -
users2/user3 18K 16.5G 18K /users2/user3
users2/user3@today 0 - 18K -

ZFs ©| o] ¥] o A 57|

zfs send ¥ zfs recv ¥ & =
A|2E o2 AA S BAE 7 olsUTh d & 59 ofa 3 A5 oh

I~ mlo
>
ofo
ofr
=2
>
i)
o)
[

0 1 m
©
=
ftfo
2
>
>
o
=2
2
A
ol

# zfs send tank/cindy@today | ssh newsys zfs recv sandbox/restfs@today

o] " 2 2 tank/cindy@today 2~ AF Bl o] | & X %5} 2L sandbox/restfs I}
Al 2~El 0 7 Al o}, B g newsys A 2~ Bl ol restfs@today 2~ AFE WS T} o]
of o A = A& A7} ssh & A Al ~Hl ol A AL G325 A F T
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ACL Y 44 & A}-2 3} & Oracle Solaris ZFS
3L O

Slod 3 F UNIX A ghr ol &4 Al Al
Eian s

o] 2o 4 £ o A 2 ] o] % %(ACL) & 4}43
A2 Bol S AL W EShE P& A

ol Aol A& vhwat 2 W 8&-& ohE vt

203 9| o] A “2}| Solaris ACL &2~

210 ¥ o] x| “ZFS 3} o] ACL A2 &

212 9 o] A “Verbose 3 A] 2. & ZFS ¥} L o]l 4] ACL A A 4! 3L A]”
223 9 o] A| “Compact @ 4] & & ZFS 9} L ol 4} ACL A2 A 2 F A]”
228 ¥ o] ] “ZFS F} L of| &= &4 & &>

A Solaris ACL =&

o] A ¥ A 9] Solaris= 3 & POSIX .2 = E ACL AFekol| 7| HFgh ACL +3 &
A A3 EH Tt POSIX =) ZE 7|0 ACLS UFS 39 2 B 5 5} o] A2 5| 31 NFSv4
o] A ] NFS ¥ 2 = gk},

NESv4 2] =9 0 & 2f ACL 22 UNIX 2} H|UNIX & 2lo| ol E Ztoll NFSv47} A &5l =
Ao 284S 9] AL h A ACL 732 NFsv4 Abefoll A o) &l of 2, NT 2B}
ACLoll 7] 1+3} o} oF3l o n] 28 A -3k o},

A ACL E& 2] F 8 Apo] 2 vh-&3} 25 ot
m  NFSv4 A}okol] 7| HEs}m] NT ~EFY ACL} ®
n B A FEAQI A A A A S AT oh A g &2 2825

7:]-7<——]_/x1/1]vj_
m setfacl % getfacl & o] o} chmod R 1s & oz A7 2

g A
o A ko] Bl efol 4] a9 vl el A g5 g g x
A4 o)n] 22 A F I ch A 8 o8- 208 3 o] A “ACL A %7% B A A 2.
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FZE ACLE D2 %5 9 HAgh R ol 4 A 53515 A A A o] & A g3 eF. POSIX
T ZE ACLF vHAH7A] &2, A ACLS o 2 o Al 2~ Al o] 3} 5(ACE) > & FA4 gt}

POSIX E#| ZE ~E} U ACLS © < & 58 AF-8-5}od o A gto] 3] 8511, o™

ﬂﬂﬂﬂfﬂbﬂﬂﬂﬂQWHAQ&%ﬂLﬂﬂiﬂ4ﬂﬂﬁ°$bme£

DENYZF= 7 7FA] 73 &) ACEZ}F s u e} el A Ak A gk & e 5
]

Ir -

foof
ofr
ol o
mm
e
W r

ACEZY-E] ACE°l] A 9| 5| A] ¢4 He S 5§ == AR SR o LB FFs 4

HE

NFSv4 2~ E} Y ACL3} POSIX =2l Z E ACL o] &] ¥ 3+ v} &3} 255 o}

= cp,mv, tar, cpio, rep ¥ 3 I -2 ACL ] A %%l 2l el & A}-&-35}ed ACLe] 235 UFS
AMQHSAMHiﬁﬁiﬂi} <9 POSIX E 2 . E ACL°| %53} NFSv4

Ehe ACLE W R v e}

» U3 NFSv4 2B} ACL-S POSIX =2 ZE ACLE ™ €H5 vt} NFSv4 2~ EF Y ACLO|
POSIX =& ZE ACLE W 3= %] ¢ 2 ﬁﬁ%ﬂﬂféﬁﬂﬂﬂ%ﬂuﬁﬁ
# cp -p filea /var/tmp
cp: failed to set acl entries on /var/tmp/filea
s XA Solaris H 2] 2~ E A1 3] ‘}‘” Al 22®llol] HE ACL &4 (tar -p £+ cpio -P) &2
UFS tarJ_l_ CplO 0}7]'01 H E qbE 79 o] A Solaris 2] 25 A8 5= A] 2 H] o
| &

AR 25 b 49 2 5 A ACL ol A1

m ufsrestore @ &= A ]"9‘0}042 g A 2~ 'l o E%]O]E‘]e%%%z?%ébl‘:} A=
ﬂﬂﬁﬂmxmiﬂ ACL®| 8} & 74-%- NFSv4 2~ E}d ACLZ 3 vt}

»  UFS 7} % ol NFSv4 2~ E} Y ACLS A A 5l 2 A| =5 of5- 7} v] =gk ] 2] %] 7}
hEbL o)
chmod: ERROR: ACL type’s are different

»  ZFS ¥} o] POSIX 2~ Bl U ACL& A A 518 2 A =514 of5- 3} vl 528k vl A 2] 7
eps oh.
# getfacl filea

File system doesn’t support aclent t style ACL’s.
See acl(5) for more information on Solaris ACL support.

t}E ACL Al & Abak 2wl o A Fof] 3k AFA F &2 193 ] o] 2| “T}E W] Al F o7
ZFS d] o] B] A A&7S x5 A S

NP %0 oa

ACLA k=AY
ohg 3} 28 F 7hA] 718 ACL 3 A o] A T v,

g ACLEARA S ST+ 7

10

)

chmod [options] A[index]{+|=}owner@ |group@ |everyone@:
access-permissions/...[:inheritance-flags]: deny | allow file
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chmod [options] A-owner@, group@, everyone@:daccess-permissions
[...[:inheritance-flags]:deny | allow file ...

chmod [options] A[index]- file

G ACLAR S T &

chmod [options] A[index]{+|=}user|group:name:access-permissions
/...[:inheritance-flags] :deny | allow file

chmod [options] A-user|group:name:access-permissions /...[:inheritance-flags]:deny |
allowfile...

chmod [options] A[index]- file

owner@, group@, everyone@
P‘E ACL 7= 93l ACL-entry-types A1 It ACL-entry-typesell T g 427 2
¥ 8- 1-— Z 7= 0}/3 /R]_?__

user or group:ACL—entry -ID=username or groupname
A A ACL & 913l ACL-entry-types A8 ELL] ch AR A S 1
ACL-entry-type<- ACL -entry-ID®} username == groupname.]a E 33| H
ACL-entry-typesell tH gt ™ & 3 8-15 F R A &

OE

k@ﬁ#.

access—permissions/ !
o B AFE = AL A AR P T ACL A & Aol i &
X825 FxsAIL

inheritance-flags
ACLAE S 19 A9 A 555 AR ACL 44 S Lol ti 2t A &
384w HAESAALL

deny | allow

oA 2 ko] o] = A x| A of

_l?__
t}5 ol ol 4| owner@, group@, everyone@©ll ™ &+ ACL-entry-ID 3to] = 5} 7] k<51 o},

group@:write data/append data/execute:deny
th5 ol ol Al 5A A& AH(ACL-entry-type) 7} ACLOll 35| B & ACL-entry-ID7} 915+ Tt

0:user:gozer:list directory/read data/execute:allow

ACL & o] A uff o3} v 2 6h A e ot

2:group@:write data/append data/execute:deny

o of| o) A 2 B = index-ID A A2 & AF, 54 UID, L5, B Aol tf gk of 2] §Fo]

i%%WﬁAaﬂHMJﬂ %ﬂ%%qqcmmﬂﬁﬂm@mv~ﬂﬂﬂ4¢ﬁ§

Mlﬂfﬂ%“%L$°§lﬁ@%@?ﬂ4~ﬂﬂM°W”ﬂDxmmw§%ﬂ
AHY
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chmod A3=user:venkman:read_acl:allow filename

o} 3ol ACL &%

H81 ACLEE 73

[¢]

7t % (owner/group/other®] ACL 3£ ¢)o] A 5},

ACLEE#37 4%

owner@ A o] Lo Apoll ol ¥l A A S A A G o}

group@ A o o LFell ol " A 25 A jh ok

everyone@ e ACL 53 LA 5HA| i3 = o o] o Abg AR Lol ol A2 E
A 3ok

user AR& AL o] F o 2 M A| ] T} ARG ALef] F-ol ® N A A5 A G T
ACL-entry-IDl| username B+ userIDE E 38l oF o), ghol fa e =4}
UIDY} username®] ob'd 73 -5- X“}—E‘ ACL &+ F3 gtk

group Ig ol Tz AA G F7F 25l 7 0451"”‘*] = AP
ACL-entry-ID®l| groupname %= groupID5 =33l of T}, Fho] &gt A
GIDY} groupname©] o}'d 7% &5 ¥ ACL &+ 3 v ol

t}S o ACL A A~ Adlo] A}

282 ACLA| 2~ A3

AA 2 A Compact Al = A3 A9

add_file W A 3 S o g Eefel] Frbsh= gk o

add subdirectory p tE E2lof a9 tH Ee] & vte = Ak o

append data p A = A e Th

delete d & Al ok A th 54 delete A 5ol o g
A g 82 3 83 Fa skl Al L.

delete child D vz Yo vd ey 2 S A st s Ao
57 delete child i‘_ﬁ]' & %ol o gk AFAI g &2 F 835
% A A 2.

execute X Fdg At v el o Y &S A she Ak

list directory r e Ee] o W && vtdste AdPh

read acl c ACL(1s) S ¢l += AT Y}

read attributes a At 7] &4 stat

read data

I o] 7] & £ A4 (W ACL) = H+
gl Ao F ZFE g o) o] A~
MNEIE] 7} 1s(1) E stat(2) S A H T = At

2
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282 ACLYA~ A3 A%)

N A 2= A3 Compact H Al = A A

read xattr R shelel 2gE S & 3 ool S S
o % ool 4] £ 3% 4 sk ALk

synchronize s x| Fd 5 A ek

write xattr W g AE LS utE L B E S gY B 2=
Agkg o}
o) ATHE A}& Aol o] sl A& A7) Tl o] SHaEl 4 A
HA g2 & s 5 AdFuoh £4 31 o] A2 AFg-A4
LA WA 2~ 5 A o] g T}

write data W Ao W & FA AL Bl = Hek gy ok

urite attributes A oh) m i ol o) oh e Ak Q9] o] ko = WA Bk
Ak o}

write acl C ACLel| 2= ek B = chmod W 3 & A}-§-31o1 ACLS
S ok sy

write owner o 4 9 —J—Trx]"/fla + W75k Aok B wh o
chown B+= chgrp W & & A3 3l= 58 v}
R Bt i e R e R S B - gl S R
ARt Yo g £ aF o7 WA ste )
e EE1F £AAE YS B A 1FO R
W 73 512 ™ PRIV FILE CHOWN 7 3ho] 2 8 gt}

t}S 3ol A= ACLdelete 2 delete child & 2ol ol &l ApA| 5] A v gk},

%83 ACLdelete ¥ delete_child 7 g+ 5%

EEEFEEEE N AA A

ACLell 4] delete child 3-8 3%
ACLel 4] delete child A% 3%
ACLol Al write & execute®t 35

5a

ACLoll A 24A 51-8  ACLoll A AFA| 73 2pA] A ghe] 2] A =] A]
o) o
-8 &
b ks
3l a4
A A

ACLOl A write & execute &
A5
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ZFSACL A E
oh& ACL 232 7™ A g
o33 22 ACLAEE

ACLAI E o] & EdFACLAZ

full set BE A

modify set write acl P write ownerE A 2]g L& A gH

read set read data, read attributes, read xattr kY read acl
write set write data,append data,write attributes 2

write xattr

ol2{F ACLAIE = w2 Aol 5v A& ¢ gl

2
ACLA <
ACL /\l—/‘ 0] /\}_.Q_ Eﬂ }\H 2w
H|E —r*l 5} %] °L"’ ACL% A& g

22

rn

_\|_1

e
i&m
rlr
Jmﬂ
L2
I
MU
2
£ >
£ —{m
E

)
f

AL
o

~N

B

)

o

7| 8B A0 F ACL A 35| A] ¢ %L]\:} t)d 2o Eagk ACLS A
l:] E,{}EE]E /‘ol-éj—E] 7(] %é‘_‘-{:,—\‘l/]r/]- ul e B_L— l:] E‘”EE] o“ ACL—’] {j_‘:_v% X];%]EH O]: 6]:]]-1/] D]-

ER REEREE L R T

284 ACLAS ZU 1

A& Z e o Compact A4 1 A
file inherit f oo Eglo A v £ uld 29 ACLS
A& g o}

dir inherit d 2

inherit_only i 2oy B o A ACLS A& ey, v & = 2] AFA| 7
°PL AR EE 3 = sk HE R eef gk A &gy )
ol Zef Lol A AET U 8- A3t file inherit
Z# b dir inherit T L(E= E th7F B oo

o g el A o R el o] Al A uhd

Bl = 2 eb(F A o)) <4 i'x old) ACLS
o) S04 5k
le inherit Z ¥ L1bdir inherit & H E=Erhrt

ESEN

no propagate n

e oo A
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Hg4 ACLAS e (A%)
A& FHa Compact A& Zel1 A

alergle Rof 5l Aol gl

Al Th& Fe 2 SMB Feol At A vl ol kA §-3 5 9l

successful_access S AMA| 2ol AFS 7 i s AL A EE A A A
o132 Lpeb LI e o] ol L A 2Rk ACE
33} ol b5}
failed access F ANA 2ol A& 7§ i s AL I EE A E A
o -5 e Ut o] F¥ L A e 4R ACE
F93 g AT
inherited I ACE7} A4 =] 95 & vHEb Y o)

tEo],aclinherit 3t Y A| A8 55 AW E AL&5hod o] I A4 g
A A A S gt d A A8 o] AR 4= gl Fu ok A S Tk

ACLSS AR

ZFS 7% A| ~ Bl of| = ACL 445 2] 54

=l
®  aclinherit- ACLA%9 525 4 |

= discard -l AL A S, vd E=oH B2 E ghE o A5 E = ACL &5 o]
AeUth dd =gy e ACLS 3 T od Er]o] i =9}
25

= noallow- Al A& %, A 2 758 o] deny
g,

m  restricted - A A A 2] 7%, ACL 35S A5 o] write owner ® write acl

Agko] Al AH

rO
ox
APy
N
N
ofr
r
>
@)
=
ot
A
rﬁ

. passthrough - %55 AR Fkol passthrough® 2 A ¥ 79 A4 7153 ACER
AR E RER gdo] A H YT BEo e F= A5 7S ACETH Sl =
AESS =2 O A 8] HEof uet R AR H o)

= passthrough-x - passthrough<} & v] & o] Z-x] 7k ttpass through x7t AHE O &
4R A Al Ao 2 welo] MR (4 Aol U A4 wER
AR 3 B o] Q3 g T 4 e ACETH 9 A $ol B,

aclinherit®] 7] ¥ 2. = = restricted ) U o}

= aclmode - ¥ ¥ & A5 9& Wl ACL 525 A 5 A chmod 2+ =% ACL 54

WS A of g ok, @S Tk 3 gLl ek

® discard - aclmode %% X 7} discardel ¥ A A8l bl B = E e A
HEACLEES B Lfﬂfé vtk o] Zlo] 7] &3k vl Th

878 - ACL Y %4 AF-4-3}9] Oracle Solaris ZFS I+ € B. & 209

ml



ZFs I el ACLA A

= mask-aclmode 5= & ¥ 7} mask¢! ﬁ]'c%_l Al 2B AL S A = 5 Adks
=Y J+;zEEt:f43“EiE4v4 Jr7ket 5 43 UIDE 7}X]*}%%X}§}5%010PL4
A5 15 A v ERT 32 FEF Agbe] FAagh ok o] A &AL A
H|E Wt 37 =5 ACL A gho] FAaghoh 3 W A A ACL A E %4 o]
S s A e A B M7 Fol & vk gho] ACLS F A Gyl e

®  passthrough - aclmode 5% & ¥ 7} passthrough?! 3} A 2823l & =

HwiﬂﬂWEEE4ﬂ%tﬂ%£@m1%%ﬂ%@ﬂﬂAaﬂW@%%
Abgo] 9 FERY U T

aclmode?] 7] ¥ ¥ = = discard ) Y t}.

aclmode 55 A X AF&of o gk ApA g U] &2 of] 8-145 FFE 54 A 2.

ZFS 3} < o)) ACLA A

210

ZFSE T % ) 2 ACL ACL &2 vl d & A Ut} ZFS+ E& 31 ol ACLO|
=T ACLE Y S A F3th dulA 0 7 ACLS @& W Z 7| £ UNIX
owner/group/other &5 7F L ERH LT}

ZFS 3} ol o] A 5] Ak v e} 2 Cﬂﬁ‘]& o237k gtol ACLS &= B 5

o nhE ek aheb A sh ol o) Ak A sh Lel| whet 3h4 o] ACLe]

glolEfyrh 2o, s /e H =2 of] AR AR oA 27} o 5 54 R ACL=

Wﬂﬂﬁ%JEEE*L4ﬂﬂ“ﬂ*ﬂ%ﬁ%»“MHEﬂAiﬂMEwfﬂ

ol B AR AR 7E g/ R 2 of] Al & A A7 5 QIS T BE A A A o] A o]

gt v Ee] o] ACLell 2 E Aoz Aot

ZFS 3} &) ACL Al 2ol o @k 7] 32 51 A 2 o5 3} 55

= ZFS= ACLell v = At 2, 9ol A of el 2 ACL & 5= A 2] ok

w oA A 8 ARek A Sk AbREo) 8l ACL @5k

A E] g Adlo] Fold Foll=, T LI ACL AT AN A F
A AR gFh

v I A AR A lo] WA A 2R AR
ﬁQQG:F*ﬂﬁﬂﬁﬂﬂEVl%
A AR At} Al 2l gho] A2
Et?ﬁwﬂﬂﬂﬂﬂﬁ“ﬂ*Léﬂ7
vt a2 pAb7E AR o] sk o] A7) = A

el g F4E F Agh

-
.1

ﬂﬂiﬂﬂ%ﬁﬂﬂlé@ﬁﬂ@AaﬂﬂﬂEﬂﬂﬂﬂﬂﬂ%ii%%Hﬂ
%Gﬁﬁﬁﬂ@AaﬁﬂﬂﬂﬁﬂwEﬂ1ﬂ“ﬂ” & & steH ACL A S
Z) 28 AL ok A A g & g4 2Uﬂﬂﬂﬂmmwﬁﬂgizm
ﬁ].cgo]] /l‘] ACL /\01—41: 29 ;H »S- xPx ]./\l /\].1_.

Oracle Solaris #2]: ZFS 5t & A] ~®] . 2012'd 2¥



ZFS T Lol ACLE A

A v} S 9 7 umask Fhell &l E 5= A oh2- ) 9|

)

3l 7] 2 whg= ACLo| A &3 T},

$ 1s -v file.l
-rw-r--r-- 1 root root 206663 Jun 23 15:06 file.l
0:owner@:read_data/write data/append data/read xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
l:group@:read_data/read xattr/read_attributes/read_acl/synchronize:allow
2:everyone@:read_data/read_xattr/read_attributes/read_acl/synchronize
:allow

o] o of| A Z} AF-&- A} ¥ 5 (owner@, groupe, everyone@)©ll ACL &-o] sis5th,
o] 7ol ACL®] A& th-& 3} 25 e

0:owner@ PR ] M KA =) I B - RNV oy R s i e
3% Y th(read data/write data/append data/read xattr) gl
S AT A7 A WAL B A E 2 ACLY e T Y £S SRS
T 3 '*L]E}(wrlte xattr/read attrlbutes/wrlte attrlbutes/
read acl/write acl). o] LAt o A5 AL TS 5
A FH th(write owner:allow).

synchronize YA 2~ A g2 A | & 5| x| ed5 o}

l:group@ ol st 2 ghed Ao v gk ¢ 7] Aol
F-oF v th(read data/read xattr/read attributes/read acl:allow).

2:everyone@ AFEAHIZFo] obd E AlRol| Al b 2 uld £ of] o 3k ¢ 7|
Agto] F-od v th(read data/read xattr/read attributes/read acl/
synchronize:allow). synchronize A 2~ A g2 x| & 5] A

orz=1]t},

A T2 % 2] & 9HE 3L umask gholl €] £ 8l 79 72 Tl £ 2] ACLe Th& 3}
w3k,

$ 1s -dv dir.1
drwxr-xr-x 2 root root 2 Jul 20 13:44 dir.1
0:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
1:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow
2:everyone@:list directory/read data/read xattr/execute/read attributes
/read _acl/synchronize:allow

ol tj¥ E 2] ACL®| 2™ 2 vh5 3 25t

0:owner@ LA HE E W48 ¢

TA st Jl(list directory/read data/add file/write data/add subdirectory

/append data) 4|7t 7| %, 24 S4, ACL3} 2 3l £4 € 91
SR
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O‘/\L]‘:]-(/read xattr/wrlte xattr/read attributes/write attributes/read acl/

write acl). T3 A A A E A W (execute) 331 o)
E] Ei} EE]%/}—']’XH (delete Chlld)—‘]—ﬁ E] ENE_E] _g] ijgr 4_%
A (write owner:allow)® = A F 1 o}

synchronize N A 2~ A g2 HA| & 5| x| ek o}
Lgrope Lol FlF el g u U R el S48 elohn 98 Aeieh
L

HEo], 1Fel tH e &g AT 5 =AY Aol
°V‘L]‘4(llst directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow).

2:everyone@  AEANLFo] ofd B E Abgol Al tlE E] o & 2 v H E 2] Ao
ek ¢l 7] % A Aol
o g T3]-(lis‘c_di rectory/read data/read xattr/execute/read
attributes/read acl/synchronize:allow). synchronize ol Al A~ A gk

A TS A s Th

4]0 2 ZFs ol A ACL AR 2 EA

chmod " & & AF-8-8kod ZFS 34 9] ACL= A & < sl v vk of
chmod T+ acl- speczﬁcatzoni Ab-&-5} o AC A& A g o} acl-specification©l T &
O

o
=
EESRT R

L A
A 2204 H o] A “ACL A A S 918 T AW S FF RS
s ACLEE 37}
s A}gAFo] ACL &5 F7F

C

=7 2 ACL A&

of

% chmod A+acl-specification filename
» index-IDE ACL &5 57}
% chmod Aindex-ID+acl-specification filename
o] & A A H index-ID 91 A ol A} ACL &5& A gl ch
» ACL &5 vp-7]
% chmod A=acl-specification filename
% chmod Aindex-ID=acl-specification filename
= ACL @3 A 7
» index-IDE ACL & | A
% chmod Aindex-ID- filename

n AFEAE ACL &5 Al A

% chmod A-acl-specification filename
n Fpdof| A BE H5g ACE Al A
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% chmod A- filename

Verbose ACL A K= 1s - v S AF-&3lod A H U} o & 59 of 23 25 o}

# 1s -v file.l
-rw-r--r-- 1 root root 206695 Jul 20 13:43 file.l
0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize

:allow
Compact ACL & 4] AF-&-of| tff gk &} A gk W 8- 223 7| ©] &] “Compact & 4] & & ZFS
el A ACLAER 2 EAI"E FESIAAL

ol g-1 ZFS ¥ 2] ok ACL 4
L 3

o] el A== AC
o} ol ol A ©h<= ACLO] file. 10 EA o}

# 1s -v file.l
-rw-r--r-- 1 root root 206695 Jul 20 13:43 file.l
0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
tallow

t} ol ol A group@ell &l write data ko] F-of fvt}.

# chmod Al=group@:read_data/write_data:allow file.l
# 1s -v file.l
-rW-rw-r-- 1 root root 206695 Jul 20 13:43 file.l
0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
l:group@:read data/write data:allow
2:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
rallow

o} 2 o ol A file.10] o 3F A 3lo| 644 2 t}A] A A g T},

# chmod 644 file.l
# ls -v file.l
-rw-r--r-- 1 root root 206695 Jul 20 13:43 file.l
0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@:read data/read xattr/read_attributes/read acl/synchronize
:allow
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o] M HA T ACL 2R 9 A 9] o & Al g3t

thS o ol A test.dir H & E 2] 2] A} A} gozerol t 3l read data/execute A Tlo]

F7hsv e,

# chmod A+user:gozer:read_data/execute:allow test.dir
# ls -dv test.dir
drwxr-xr-x+ 2 root root 2 Jul 20 14:23 test.dir
0:user:gozer:list directory/read data/execute:allow
l:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read_acl/write_acl/write_owner
/synchronize:allow
2:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow
3:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

th-S o ol A A}£ 2} gozerell T g read data/execute 7 gho| Al A Lt}

# chmod AO- test.dir
# ls -dv test.dir
drwxr-xr-x 2 root root 2 Jul 20 14:23 test.dir
0:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read acl/write acl/write_owner
/synchronize:allow
1:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow
2:everyone@:list directory/read data/read xattr/execute/read attributes
/read _acl/synchronize:allow

o g-3 ZFS o Agta ACL A& A&
[e]

thi ACL ol A ACL A F vhd/o & = 2 o] A3k u] E v A Afo] o] 45 A&

HolF ),
t}& o o] A gk ACLO] file.20l = &t}

# 1s -v file.2
-rw-r--r-- 1 root root 2693 Jul 20 14:26 file.2
0:owner@:read _data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read_acl/write acl/write_ owner
/synchronize:allow
l:group@: read_data/read_xattr/read attributes/read_acl/synchronize:allow
2:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

-3 o ol 4 ACL allow A 3Fe] everyone@ell A Al A 5 U o}

# chmod A2- file.2
# 1s -v file.2
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SrwW-r----- 1 root root 2693 Jul 20 14:26 file.2
0:owner@:read_data/write data/append_data/read xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow

o] £ Aol A v} 2] Agln| E = 6440l A 6402 2 A A A Lt} everyonegel H g+
ACL 5] & A& A AT uj everyone@°ﬂ of gk ¢l 7] A gho] 1l o] A3l v Eof A
Ao 7 A A S H T

o} ol oll A 7] & ACL®] everyone@®ll tl 3t read data/write data 73 Z vpFiL ),

# chmod A=everyone@:read_data/write_data:allow file.3

# ls -v file.3

-rW-rw-rw- 1 root root 2440 Jul 20 14:28 file.3
0:everyone@:read data/write data:allow

o] 28 ZI}ol| A chmod T EFA 2 E 7|E ACL= owner/group/everyone@‘ﬂ] o gk
read_data/write_data:allow A 3H($H 7]/227]) 2 & nl35 1]}, o] K el of 4] everyonee<
o] °l *}&X}LP 1%’*""” e A 2E AGFUeh 2FA D TR e AddS
T/Hxﬂ owner@ =+ group@ ACL o] 4|51 & ¢¥ o m & A3 H| E 7} 6662 2
SRR

t}5 ol ol A 71 ACLo] AF-&-A} gozerell ©f g+ ¢ 7] AgFe 2 vpx v}

# chmod A=user:gozer:read_data:allow file.3

# 1s -v file.3

—————————— + 1 root root 2440 Jul 20 14:28 file.3
0:user:gozer:read data:allow

O] %Ej' 73_1}01] H = ﬂ%x’j' ]l } ﬂf&:”_@ 842l owner@, groupa@, everyone@Oﬂ DH
ACL &Eo| £x)5}A ¢ro v 7w} Fdlo] 0002 & A A U th 9t A A= }S-3}
Zro| AT (Y ACL)= A A A s}od o] #A4| & o) 28 4= el oh

# chmod 655 file.3
# s -v file.3
-rw-r-xr-x 1 root root 2440 Jul 20 14:28 file.3
0:owner@:execute:deny
l:owner@:read_data/write_data/append_data/read xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:read data/read xattr/execute/read attributes/read acl
/synchronize:allow
3:everyone@: read data/read xattr/execute/read attributes/read acl
/synchronize:allow
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ol g-4 ZFS¥}YL o] th- ACLE Y
chmod ™ % & AF-§-5le] 3td == tH B8] o] B & EA4RACLE Al AE 7 slsH

th ol of| A 27 o] B3 ACE7} tests.direll =4 gyt

# s -dv test5.dir
drwxr-xr-x+ 2 root root 2 Jul 20 14:32 test5.dir
0:user:lp:read data:file inherit:deny
l:user:gozer:read data:file inherit:deny
2:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read_acl/write acl/write owner
/synchronize:allow
3:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow
4:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

t}S o ol A AF& A} gozer H 1poll o) &+ &-%He ACLe] Al A Yt W2 ACLS ownere,
group@, everyone@®ll ™ g+ 7] E-3+S ¥ &gk}

# chmod A- test5.dir
# ls -dv test5.dir
drwxr-xr-x 2 root root 2 Jul 20 14:32 test5.dir
0:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read acl/write acl/write_owner
/synchronize:allow
1:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow
2:everyone@:list directory/read data/read xattr/execute/read attributes
/read _acl/synchronize:allow

ol g5 ZFS 3t Yol ACLA E A&

ACLATS MHEA o2 A8 H g7} Y EF ACLA EE A& 4 o FHth ACL
A Eof| ol 3+ AFA| 8F U] 22 208 3] 0] A] “ZES ACL Al E” 2 Z 2314 A] &,

o & 5o, th53 2ol read setE AL 4 A F )

# chmod A+user:otto:read_set:allow file.l
# 1s -v file.l
-r--r--r--+ 1 root root 206695 Jul 20 13:43 file.l
0:user:otto:read_data/read_xattr/read_attributes/read_acl:allow
l:owner@:read_data/read xattr/write xattr/read attributes
/write attributes/read acl/write acl/write owner/synchronize:allow
2:group@:read data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@: read data/read xattr/read attributes/read acl/synchronize
:allow

t}g- 3} 2ol write set A read set® Ag& 49l
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# chmod A+user:otto:read_set/write_set:allow file.2
# 1s -v file.2
-rw-r--r--+ 1 root root 2693 Jul 20 14:26 file.2
0:user:otto:read _data/write data/append_data/read_xattr/write xattr
/read attributes/write attributes/read acl:allow
l:owner@:read_data/write_data/append_data/read_xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@: read data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
:allow

Verbose 3 2] © & 7FS 3} ¢ o)) 4] ACL A< A A

o4 9 )@ & ] o ACLE A ah 7 A ahA] ek
7|8 0 % ACLE A 3h | A kel o). Tl 8 E 2o 4
o) 2 = 2] o] 4] Ak 5] A) kel ok hed s vl 2 e ol

et

aclinherit 5% H 1L 7he) A2 8o M o2 4R T 5 gk A e os
aclinherit+ restricted@ 2 & vt}

ARA & W42 208 7| o] A] “ACL A4S F 2 sHA A £

dg-6 7| ACL A< o
7Aoo g ACLEHE Ee] 725 Fall Aut= A 5t

b ol ol A read data/write data/execute®] %%td ACE”} test.dir®] A&7k
gozerell A &%},

# chmod A+user:gozer:read_data/write_data/execute:allow test.dir
# 1s -dv test.dir
drwxr-xr-x+ 2 root root 2 Jul 20 14:53 test.dir
0:user:gozer:list_directory/read_data/add_file/write data/execute:allow
l:owner@:list directory/read data/add_file/write data/add_subdirectory
/append_data/read_xattr/write xattr/execute/delete child
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:list directory/read data/read xattr/execute/read attributes
/read _acl/synchronize:allow
3:everyone@:list directory/read_data/read_xattr/execute/read attributes
/read acl/synchronize:allow

test.dir 3t¢| HH E 2| & k& 7§ AFE A} gozerell W3 ACE7F A 3} =] & 951 T
A& At gozer= A4l ol 7] To:]ﬂ sub.dir Adto] 31U LA 1F FAY EE
everyone@ 2 E N A A~ 5h= 7 F sub.direl| B A A A& 4= 9l F ] oh
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# mkdir test.dir/sub.dir
# ls -dv test.dir/sub.dir
drwxr-xr-x 2 root root 2 Jul 20 14:54 test.dir/sub.dir
0:owner@:list_directory/read_data/add_file/write data/add_subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
1:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow
2:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

87 3h9) 9 Y £ o] ACL AHS Yol

The o] ol file inherit Eo) 18 HH Y v A 5= 5o wl v Y £ o] ACES
A e,

o} o] of] A A} A} gozerol W3l test2.dir Y E 2] 2] 3} of o gk
read_data/write_data gto| F7}E| E R o] ARG A7} A & vhE 3h o] 9 7] A AT

# chmod A+user:gozer:read_data/write_data:file_inherit:allow test2.dir
# 1s -dv test2.dir
drwxr-xr-x+ 2 root root 2 Jul 20 14:55 test2.dir
0:user:gozer:read_data/write data:file_inherit:allow
l:owner@:list directory/read data/add_file/write_data/add_subdirectory
/append_data/read_xattr/write_xattr/execute/delete child
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:list directory/read data/read xattr/execute/read attributes
/read _acl/synchronize:allow
3:everyone@:list_directory/read_data/read_xattr/execute/read_attributes
/read acl/synchronize:allow

+ ol ol Al AF-8- A} gozere] A 7bo] A Z 7EE test2.dir/file.2 ¥ Lol A-&FH )
o] ¥l ACL A4 read data:file inherit:allow® ¢13l A}-8-%} gozer7} Al 2 7=
ol o
=2

g 9E 5 ol gk

o}
_\?‘__
5}

# touch test2.dir/file.2
# 1s -v test2.dir/file.2
-rw-r--r--+ 1 root root @ Jul 20 14:56 test2.dir/file.2
0:user:gozer:read data:inherited:allow
l:owner@:read_data/write_data/append_data/read_xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:read data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow
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ds7 st W T el ACLAS Ho] (%)

o] u}d A ~Hlo]| t & aclinherit 5= JH7} 7] E B & restricted® 2 A 5 22
AF&- 2} gozerel file.2¢l W3t write data A 3Fo] Yl th(3td o 25 Aol
5 &5 7] ).

file inherit =<+ dir inherit %EH:L £ A Xé st ] H-8% = inherit only A3HS
Abgsted HEl B8] 25 53l ACLS A3 = sl th wheba] AHE- A gozere 7Y
Aol AV utd I F A AR A Y o] o) 3E everyonegoll A v H gko]

FoAE AU AFXH Y o & 59 oh 3 2 F v oh

# mkdir test2.dir/subdir.2
# ls -dv test2.dir/subdir.2
drwxr-xr-x+ 2 root root 2 Jul 20 14:57 test2.dir/subdir.2
0:user:gozer:list directory/read data/add file/write data:file inherit
/inherit only/inherited:allow
l:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read _acl/write acl/write_owner
/synchronize:allow
2:group@:list_directory/read_data/read xattr/execute/read attributes
/read acl/synchronize:allow
3:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

o2 4 H 9 o= file inherit ¥ dir inherit T 1 E A AT u) A &5 =Y 2
¥ E 2] ACLE A 3ot

op5 o ofl 4 AL8 7 gozerol] ol A BHE 5 1/E) &) E 2] of] 4] = 94 7], 227], A
Agko] FofYulch,

# chmod A+user:gozer:read_data/write_data/execute:file_inherit/dir_inherit:allow
test3.dir
# ls -dv test3.dir
drwxr-xr-x+ 2 root root 2 Jul 20 15:00 test3.dir
0:user:gozer:list directory/read data/add file/write data/execute
:file _inherit/dir_inherit:allow
l:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/delete child
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:list _directory/read data/read xattr/execute/read_attributes
/read acl/synchronize:allow
3:everyone@:list directory/read data/read xattr/execute/read attributes
/read acl/synchronize:allow

o2l &8 ol A inherited 8l 2E = ACE7F A4 = 8l o5 YER = A B v Al x| ) v o},
# touch test3.dir/file.3

# s -v test3.dir/file.3
-rw-r--r--+ 1 root root 0 Jul 20 15:01 test3.dir/file.3

0:user:gozer:read data:inherited:allow
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l:owner@:read _data/write_data/append data/read xattr/write xattr
/read_attributes/write attributes/read_acl/write acl/write owner
/synchronize:allow
2:group@:read_data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow
o] of ol 4] group@ % everyone@®ll g+ F-2 t]F E 2| o] gt n|EV} 27| 9l A g AdS
At 2 ARG A gozerell 22 7] W ALY A ko] AFEH T 7] aclinherit 55
B = restricted®| ™, write data 2 execute 7 gho] Ab< 5| A od 55T},

o5 ol ol A ’\F‘lx}gozer"ﬂ &l A 2 qbE gl o] A& s = ¢ 7], A7), A3 Hdho]
Fodm At 4 oA B Y &0 2 HubxE x| ekF o)

# chmod A+user:gozer:read_data/write_data/execute:file_inherit/no_propagate:allow

test4.dir
# 1s -dv testd.dir
drwxr-xr-x+ 2 root root 2 Jul 20 15:05 test4.dir

0:user:gozer:list_directory/read_data/add_file/write data/execute
:file inherit/no propagate:allow

l:owner@:list directory/read data/add file/write data/add_subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read acl/write acl/write_owner
/synchronize:allow

2:group@:list directory/read data/read xattr/execute/read attributes

/read_acl/synchronize:allow
3:everyone@:list directory/read data/read xattr/execute/read attributes

/read _acl/synchronize:allow

o o of] veb G A M, A 519 Y E B 2] & qhE w) AFE- A} gozer 2
read data/write data/execute ¥} 4§ ko] Al subs.dir o & E 2] 2 A 1} 5] %]

Sy

# mkdir test4.dir/sub4.dir
# ls -dv testd4.dir/sub4.dir
drwxr-xr-x 2 root root 2 Jul 20 15:06 test4.dir/sub4.dir
0:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/delete child
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
l:group@:list _directory/read_data/read_xattr/execute/read_attributes
/read acl/synchronize:allow
2:everyone@:list directory/read data/read xattr/execute/read attributes
/read _acl/synchronize:allow

o} ol of) Y ERG A A 3, gozer?] read data/write data/execute T go] A&f 179
Aol wpet FA g T

# touch test4.dir/file.4
# 1s -v test4.dir/file.4
-rw-r--r--+ 1 root root 0 Jul 20 15:09 test4.dir/file.4
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0:user:gozer:read data:inherited:allow
l:owner@:read_data/write_data/append_data/read xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:read data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

dl g-8 ACL A< =2 Pass Through® 2 7 3 A ACL A&

=
=
| 2~8l 9] aclinherit 55 & B.7} passthrough® A A 5 7 % AF-&- =}

tank/cindy ¥} 4 A
AAE file.s5ol t 3l testa.direll A8 5 ACLS AH&3hv o}

gozer7} A & A3

# zfs set aclinherit=passthrough tank/cindy
# touch test4.dir/file.5
# s -v testd4.dir/file.5
-rw-r--r--+ 1 root root 0 Jul 20 14:16 test4.dir/file.5
0:user:gozer:read data/write data/execute:inherited:allow
l:owner@:read_data/write_data/append_data/read xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:read data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

o 89 ACL A< R = Z Discard® A A g A ACL A4

ﬂé]*wﬂmUMHu#iﬂﬁﬂdummiﬁﬁﬁ@%qaiﬂﬂﬂﬂmEﬂ
W= wj ACLe| A Ao 2 FA]" = slFH ek ol & 9 oh5 3 ZHu o

# zfs set aclinherit=discard tank/cindy
# chmod A+user:gozer:read_data/write_data/execute:dir_inherit:allow test5.dir
# ls -dv test5.dir
drwxr-xr-x+ 2 root root 2 Jul 20 14:18 test5.dir
0:user:gozer:list directory/read data/add file/write data/execute
:dir_inherit:allow
l:owner@:list directory/read data/add file/write data/add subdirectory
/append_data/read xattr/write xattr/execute/delete child
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:list_directory/read_data/read xattr/execute/read_attributes
/read acl/synchronize:allow
3:everyone@:list_directory/read_data/read_xattr/execute/read _attributes
/read _acl/synchronize:allow

gl e Eele] ek e Eseh] 2 A

= oh AT

35} EAH3E ACLe] F-AIfHTh ol &

Oll

# chmod 744 test5.dir

# ls -dv test5.dir

drwxr--r-- 2 root root 2 Jul 20 14:18 test5.dir
0:owner@:list_directory/read_data/add_file/write data/add_subdirectory
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/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read_acl/write acl/write owner

/synchronize:allow
1l:group@:list directory/read data/read xattr/read attributes/read acl

/synchronize:allow
2:everyone@:list directory/read data/read xattr/read attributes/read acl

/synchronize:allow

1P

d 8-10 ACL A4 2= E Noallow® A & 3+ A ACL A

Ch ofl ol 41 271 o] E-AFgE ACLo] 3} A3} 3] A A o} g ACL2 read data
AgE 3 &3l f“}AC < read data W3S AF-g ) o] ol = & L g chmod

l

W e ol 4] F ACEE A4 o= Wl & 1 od F ]

# zfs set aclinherit=noallow tank/cindy
# chmod A+user:gozer:read_data:file_inherit:deny,user:lp:read_data:file_inherit:allow

test6.dir
# 1s -dv test6.dir
drwxr-xr-x+ 2 root root 2 Jul 20 14:22 test6.dir

0:user:gozer:read data:file inherit:deny

l:user:1lp:read data:file inherit:allow

2:owner@:list directory/read data/add_file/write data/add_subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read_acl/write acl/write owner
/synchronize:allow

3:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

4:everyone@:list directory/read data/read xattr/execute/read attributes
/read acl/synchronize:allow

o} ool et A A, A 5L & HE vl read data A TS 3835l ACLo|
A g e

# touch test6.dir/file.6
# ls -v test6.dir/file.6
-rw-r--r--+ 1 root root 0@ Jul 20 14:23 test6.dir/file.6
0:user:gozer:read data:inherited:deny
l:owner@:read_data/write_data/append_data/read_xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:read_data/read_xattr/read_attributes/read_acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow
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FAH o2 ZFS oL A ACLA R B B4
g <

13hs Edoh= 1470 L5 T AE AFE-3h+= Compact @ A 2 & ZFS 3} Lol A A=
A7 9 F A1 4 ol U ok Compact A ehE }E}LH-‘E'EF }-Ej‘i 22 3E 8-40]
Sedslo] sl e

e

ls -V & & AF&-5hod 51 2 v| & E 2] o] tff gk Compact ACL & 55 3£ 4]
= o A

# 1s -V file.l

-rW-r--r-- 1 root root 206695 Jul 20 14:27 file.l
owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--s:------- :allow

everyone@:r-----a-R-c--s:i------- :allow

th52 Compact ACL & & Z Foll tff g A v},

owner@ A E L o g HA AT T s T

rw=read data/write data), (p= appendidata). Lk AF A7) A7 A
Hl—/\] i]—?:l—E] /‘/KJ ACLE} 7o yle) 5_/1«] o _/’EX-] t'ﬂ—_/':
°‘/‘L]‘:}(a read attributes , A=write xattr, R= read xattr,

w—wrlte attributes, c=read acl,C=write acl). o] o] & A7} 9k o

%I o /\;(-] 75]— _/F O]/—\—bll:}-(o write OWner)

synchronize(s) YA 2~ A3 A A 13 5| 7] ok},

group@ 25l Y (r= read data) ¥ FOI <] (a=read attributes,
R=read xattr, c= read acl)el| o3+ ¢} 7] A gto] F Hod ),

synchronize(s) YA 2~ A3 A A 13 5] 7] ok},

everyone@  AH&AF/ LF o] obwd RE Abghel| A 314 Bl 3} LA of] o gk ¢ 7] A gho]
Fol g r/}(r= read_data, a=append_data, R=read xattr, c=read_acl, and
s= synchronize).

synchronize(s) YA 2~ A3 A A T3 5] 7] ok},

Compact ACL & * 2 Verbose ACL & 4] 3} 1

ETAS
® chmod W&ol 7 elF 2 HIS XA+ 9)
&

He,
- DRSS U E ol E() EAE AAL 5 AT DL A A G of
]

s A3 AE Z a7 F L3 abA o7 AR gy o)
Q. Q.
[}

Verbose ACL & A] A}-&-of tf] 3+ &} A &l 1] 82212 9| o] A] “Verbose & 2] © & ZFS
o A ACL 2 A H EAPE GRS Al L.
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o 8-11 Compact P A & & ACLAH A 2 %4
th ol ell A &< ACLe] file. 10l =4 g e

# 1s -V file.l

-rw-r--r-- 1 root root 206695 Jul 20 14:27 file.l
owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--s:i------- :allow

everyone@:r-----a-R-c--s:i------- :allow

o] el of| A file.1°| AF-& A} gozerell th3ll read data/execute #3ko| F7F5 T,

# chmod A+user:gozer:rx:allow file.l
# 1s -V file.l

-rw-r--r--+ 1 root root 206695 Jul 20 14:27 file.l
USer:gozer:r-X-----------i------- rallow
owner@: rw- p--aARWcCos ------- rallow
group@:r-----a-R-c--s:------- :allow
everyone@:r-----a-R-c--si------- :allow

ch5 o of| A A}-8-%} gozerell 3l Compact ACL 38 A& AF-&-5Fed A 2 v ot 2
o] ® E 2] of| AH& x| = o) 7] 2 7] Ale) A gho] Fod Fu ),

# chmod A+user:gozer:rwx:fd:allow dir.2
# 1s -dV dir.2

drwxr-xr-x+ 2 root root 2 Jul 20 14:33 dir.2
user:gozer:rwx----------- ifd----- rallow
owner@: rwxp-DaARWcCos:------- :allow
group@:r-x---a-R-c--si------- :allow
everyone@:r-x---a-R-c--s:i------- :allow
ls -V &Y Z 3ol 4] Compact chmod & A1 S & A D AF&S SZ 15 Zepa] B DS
Syl dlE 5o, AFE A gozeroll &b dir.29] A H AL Fe) 15 dir.29]

ARS8 cindy ® EHA| SFe A e 2 A Z ) T (rwx- - - - o- - - cfd----- rallow) =

# chmod A+user:cindy:rwx----------- fd-----: :allow dir.2
# 1s -dV dir.2
drwxr-xr-x+ 2 root root 2 Jul 20 14:33 dir.2
user:cindy:rwx----------- fd----- rallow
USer:gozer:rwx----------- ifd----- rallow
owner@: rwxp-DaARWcCos:------- rallow
group@:r-x---a-R-c--s:i------- rallow
everyone@:r-x---a-R-c--si------- :allow
ol 8-12 ACL A< X = F Pass Through = 44 A gt A ACL A<
aclinherit 55 & X 7} passthrough® 23 5 3} A| A8 & A& o A] ACL & 50|
oWl FAE glo] BE A% b5 e ACL B2 % A& ) o] 55 417}
passth roughi ARE - AES 7Hs 3 ACER AA S A =R ghd o] A o}
AP Lo JFSFE S I EFACE Sl AS & 22 ool 4 98T
o wpet A et ARy
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o 8-12 ACL A< 2. =5 Pass Through® 4 4 gt A ACL A< (Al%)

t}3 ol = Compact ACL -+ & AF-8-351¢8 aclinherit X =% passthrough® “d & g+ Y
A3 | EE AL sl =0 S Bod S o)

o] of| o]l Al ACL> A+&& 7HAI 8 =5 testl.direll A FH Ul A & v 9} Y of] off 5l
owner@, group@, everyone @1XCI,§}é?é% k5 o} *Hﬁi 1HE ©] 8] E 2] = @owner, group@,
everyone@ ACL & 55 A3 o},

# zfs set aclinherit=passthrough tank/cindy
# pwd

/tank/cindy

# mkdir testl.dir

# chmod A=owner@:rwxpcCosRrWaAdD: fd:allow,group@: rwxp:fd:allow,
everyone@: : fd:allow testl.dir
# 1s -Vd testl.dir

drwxrwx---+ 2 root root 2 Jul 20 14:42 testl.dir
owner@: rwxpdDaARWcCos: fd----- :allow
group@: rwxp---------- 1fd----- :allow
everyone@:-------------- :fd----- :allow
o dlof M A = b= st o] = b E gt = 4S5 E =5 AP ACLE 53 ot

# cd testl.dir
# touch file.l
# 1s -V file.l

-rwxrwx---+ 1 root root 0 Jul 20 14:44 file.1l
owner@: rwxpdDaARWcCos: ------ I:allow
group@: rwxp---------- e I:allow
everyone@:-------------- e I:allow

of dlell A A} 2 b= H F 2 2] 7} o] t]H B2 tf gk M| 2 E Ao 5k ACES} 22
Az abs o Ee] o] AA o 7 A utslr] 9§ ACES 7 A3kt

# mkdir subdir.l
# 1s -dV subdir.l

drwxrwx---+ 2 root root 2 Jul 20 14:45 subdir.1
owner@: rwxpdDaARWcCos: fd----I:allow
group@: rwxp---------- :fd----I:allow
everyone@: -------------- :fd----I:allow
fd----I &5 455 Autal7] 913k A o] oA A A o] 5 12 5] 2] o5t

thg o ofl 4 44 ¥ ACEZH £ 517 b= thE Tl 2ol e ACLE 3l e]
A e,

# cd /tank/cindy
# mkdir test2.dir
# cd test2.dir
# touch file.2
# 1s -V file.2
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Ao 2 7Fs T A ACLA AR 2 F4]

226

o812 ACL A< X =5 Pass Through = A2 4 3k A ACL A< (Al%)

-rw-r--r-- 1 root root 0 Jul 20 14:48 file.2
owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--s:i------- rallow

everyone@:r-----a-R-c--s:i------- :allow

>
Apx

o) 8-13 ACL A< X =& Pass Through-X= A A &k A ACL A

aclinherit=passthrough-x7} AF-& 2 2 A A % 73 -9~ owner@, group@, everyone@©ll i g+
A3 (x) Ao 2 o] YA HUTh(AE Adle] B YA FET A5 31 B Eof
BYE Fe A4S 7HeFACETL e el 3.

At

rr
tlo

o} ol = aclinherit =5 passthrough-x2 2 A 3k A A& A& AL&5)

Hojmut

# zfs set aclinherit=passthrough-x tank/cindy

t}-2 ACL< /tank/cindy/testl.dir®l 4 & = o] owner@ell o &+ A3 7}53F ACL ¥} 4
A g Al B

# chmod A=owner@:rwxpcCosRrWaAdD: fd:allow,group@: rwxp:fd:allow,
everyone@: : fd:allow testl.dir
# ls -Vd testl.dir

drwxrwx---+ 2 root root 2 Jul 20 14:50 testl.dir
owner@: rwxpdDaARWcCos: fd----- :allow
group@: rwxp---------- tfd----- rallow
everyone@:-------------- (fd----- rallow

3}°‘(file1)°l 27 = A3l 06660 2 A
RS0l 4] S5k Al ol A A

rlo Oz
0>“ O_L,
_l}-}
A1)
)

Io )

-

2
oy
L
°

# touch testl.dir/filel
# 1s -V testl.dir/filel

-rw-rw----+ 1 root root 0 Jul 20 14:52 testl.dir/filel
owner@: rw-pdDaARWcCos: ------ I:allow
group@: rw-p---------- b I:allow
everyone@:-------------- e I:allow

T vhr, testdir HH B2l ol A cc HIp L HE AFEoho] tete AR st o] AT

#cc -0t t.c

#1s -V t
-rwxrwx---+ 1 root root 7396 Dec 3 15:19 t
owner@: rwxpdDaARWcCos: ------ I:allow
group@: rwxp---------- R I:allow
everyone@:-------------- R I:allow

A3 Agr2 07700 Utk cc7t AT 07775 8 3 7] w0, o] o] w2} ownere, groupe,
everyone@ &=l A A8 7 gko] A& o
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Compact 34 2 2 ZFS st P el A ACL A A 2 54|

o 8-14 ZFS 7% o 4] chmod 2% 7 2] ACL 45 A&
o} o o A= 5 aclmode Z aclinherit & &
Aok w % Fol ALt B 5tr] 98 9 = )
ﬂleqniﬂﬂﬂﬁﬂomemﬂmﬂ@ 7+

ik
oo T g"
<

b

>

@)

o] o] o]l A aclmode & A K.+ mask® A = o] 91, aclinherit 55 A W=
restricted® 2 & 5101 o) sl o] ol & ACLAZE A Sl AdtS o 44
B o 5= Compact .= & F A F T,

A2 9 9 2F £ F A ACL A ok &3 2o

# zfs set aclmode=mask pond/whoville
# zfs set aclinherit=restricted pond/whoville

# 1s -1V file.l

-rwxrwx---+ 1 root root 206695 Aug 30 16:03 file.l

user:amy:r----- a-R-c---1------- :allow
user:rory:r----- a-R-c---:1------- :allow
group:sysadmin:rw-p--aARWc---:------- rallow
group:staff:rw-p--aARWC---:------- :allow
owner@: rwxp--aARWcCos:------- :allow
group@: rwxp--aARWc--s:------- rallow
everyone@:------a-R-c--s:------- :allow

chown &2 file.10] 3+ oY A /A WA, &AF A amy7t &8 & 2 A g o}

=

o & 5 o e} 24 o

# chown amy:staff file.l

# su - amy
$ 1s -1V file.l
-rwxrwx---+ 1 amy staff 206695 Aug 30 16:03 file.l
user:amy:r----- a-R-c---1------- rallow
user:rory:r----- a-R-c---t------- :allow
group:sysadmin:rw-p--aARWC---:------- :allow
group:staff:rw-p--aARWC---:------- :allow
owner@: rwxp--aARWcCos:------- :allow
group@: rwxp--aARWc--s:------- rallow
everyone@:------a-R-c--s:------- :allow

o} chmod AH gl = ATHS o] A|ghH el =2 W 7 ght), o] o o] Al = 4~& & sysadmin
I Hstaff 159 ACL H3lo] &4 159 H3S = }O}X] E

$ chmod 640 file.l
$ 1s -1V file.l

Srw-r----- + 1 amy staff 206695 Aug 30 16:03 file.l
user:amy:r----- a-R-c---1------- tallow
user:rory:r----- a-R-c---t------- allow
group:sysadmin:r----- a-R-c---1------- allow
group:staff:ir----- a-R-c---t--c---- allow
owner@: rw- p--aARWcCos ------- :allow
group@:r-----a-R-c--s:------- tallow
everyone@:------a-R-Cc--S:------- :allow
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t}5 chmod At 2 A e & Al kA el = A % sysadmin
2% W staff L5 9 ACL A gho] = k)

$ chmod 770 file.l
$ 1s -1V file.l

-rwxrwx---+ 1 amy staff 206695 Aug 30 16:03 file.l
user:amy:r----- a-R-c---t---nv--- rallow
user:rory:r----- a-R-c---1------- rallow
group:sysadmin:rw-p--aARWC---:------- rallow
group:staff:rw-p--aARWc---:------- rallow
owner@: rwxp- -aARWcCos:------- :allow
group@: rwxp--aARWc--s:------- :allow
everyone@:------a-R-c--Si------- :allow

o7 A HA| 2o 2 55 545 ZFS 3 o)

S 54 24 5 A Sl o g AR & Wl 82 1s(1) B chmod(1) = FHESHA A 2.,

dlg-15 ZFS T ol W7 E7Hs &
shel & 87 E 5 gl shelw ohe PR S g e,

# chmod S+ci file.l

# echo this >>file.l

-bash: file.1l: Not owner

# rm file.l

rm: cannot remove ‘file.l’: Not owner

b FEE A el ZEs 0] S5 54

(

Al sl ek

kK
U

# 1s -1/c file.l
-rw-r--r--+ 1 root root 206695 Jul 20 14:27 file.l

3i7

sd M7 =7 Al sk o e AR e

# chmod S-ci file.l
# 1s -1/c file.l
-rw-r--r--+ 1 root root 206695 Jul 20 14:27 file.l

{A------ m----}
# rm file.l

dg-16 ZFS ILell 97| AL HAl 2 A8

tha el A= zFS h el ¢17] A& A A5 A &ohs W & BofFu
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x)

ZFS ool S+ 54 28

dste ZESTHol Y7l ARG AN LA G ()

# chmod S+cR file.2
# echo this >>file.2
-bash: file.2: Not owner

ap
X
o
23
>
ob
ki

X
o
(]

T sk

# 1s -1/v file.3
-r--r--r-- 1 root root 206695 Jul 20 14:59 file.3
{archive,nohidden,noreadonly, nosystem,noappendonly,nonodump,
noimmutable,av modified,noav quarantined,nonounlink,nooffline,nosparse}
# chmod S+cR file.3
# 1s -1/v file.3
-r--r--r-- 1 root root 206695 Jul 20 14:59 file.3
{archive,nohidden, readonly,nosystem,noappendonly,nonodump,noimmutable,
av_modified,noav_quarantined,nonounlink,nooffline,nosparse}

-3
s RESAs A syt dE S v A

# chmod S-a file.3

# 1s -1/v file.3

-r--r--r-- 1 root root 206695 Jul 20 14:59 file.3
{noarchive,nohidden,noreadonly,nosystem, noappendonly, nonodump,

noimmutable,noav_modified,noav quarantined,nonounlink,nooffline,nosparse}
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%3/
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e

] FE ARG}l A

Fich &

H

Alol%

o

=

% Ul RBACE #}

Oracle Solaris ¥2]:

[

<
A

3=

o
g
F2] 7]

24
gl

2+
o] I
“w

l

b

fod 2

°

()
default

# zpool set delegation=off users
# zpool get delegation users

NAME PROPERTY

SOURCE
SOURCE
local

KR

A

=

=

VALUE
on

VALUE
of f

%L:%ﬂ

-

O F zfsallow W E & A&

245wtk

>
A4

delegation
delegation

b
!
=
T

H «od
1
=

13

=

[e)

# zpool get delegation users
S u}

= 9] delegation 55 & K
NAME PROPERTY

K asieg

Oracle Solaris
7] ®A © Z delegation

AT
users
users

o}

a

ujJ

2

15178 )

H3

allow

b o},

hii

I Al 2~Elof] create 33
2 slofof

kvl
mount &

e

ol

Ny
o 1
T8 oF
®E 5!

-— T

o M

T R

clone

. 2012924

ek

I

pa

H3
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=
ol

ZFS A7 S

P
8

A9 =2 7) L] 54
destroy dlel® A 3E A2 5 sle mount 7 §HIE gl of o ghc}
Akl et
diff dlo] ¥ A3 i o] A =& ARt N FE ARG AT 2fs diff ) H &
slek Ak AHg5tedd o] Fghe] A g rrh
hotld WS FrAl sk slgk Ao
mount o A| 2~ & wh-E 2 npg E
Al sk BF AR dBE e
o) o

promote SAEEdelH Aoz SAAZ el 3 Al 2" ol mount &3}

H
Z9l= A3y o) promote 7 gH% glofof ghifct,
receive zfs receive W & A}-&5to] T mount 7 33} create g 3l of ok
shed Al 2 & vhE 4 ol g o,
Agriuich
release 2 WAk {52 & 8l A 5] 97
Aol 2 AEg A AT S
UFH ot
rename ol Ak o] FS vhE F U= A ALl oll create A &3} mount H 3
Agki ok oteof .
rollback 2YAkE 2 5 ol = Ak ok
send 2Rk ~ER S B ol
Al
share g Al 2® S FFE A TR
A 7 e Ayt
snapshot o8 A ke AiAbS s 4 A=
Agke itk
o 2 AT A AL T T AR Ao A~ 7| B Agow
Algkd ol
®  groupquota
®  groupused
= key
m  Kkeychange
® yserprop
B userquota
®  yserused

=

Lo 22 ZFS T 5 A e & v FE ARG ALl A A T 5 sl

®  aclinherit

97} . Oracle Solaris ZFS $] ¢ & 233



ZFS
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234

m  aclmode

® atime

= canmount

®m  casesensitivity

» A2A

®m  compression
m  copies

m  dedup

m  devices
®  encryption

m  exec

m keysource
m  logbias

®  mountpoint
=  nbmand

® normalization
B primarycache

®  quota

®  readonly

®m  recordsize

= refquota

m  refreservation
®  reservation

®  rstchown

®m  secondarycache
m  setuid

= shadow

®  sharenfs

= sharesmb

®  spapdir
= sync
= utf8only

m  yersion
m  yolblocksize
m  yolsize

®  yscan
® xattr
®  zoned

olEg 5% A0 F AVt vloly AHL WS N AHL 5 gk oA 5
&2 127 sl o] A “ZFS 5 & A M &N E FR A A L.
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ZFS A 3 9] Y (zfs allow)
zfs allow T o3 5o

zfs allow -[ldugecs] everyone|user|groupl,...] perm|@setname,...] filesystem| volume

Al A E vh zfs allow T2 A ghol ¢ 9l = s b AR o

zfs allow [-uge]|user|group|everyone [,...] filesystem | volume

A2 FREEF02 A FES 7‘]7\53‘_% %ﬁbl‘:]'. -uge A& A A A &
7§ $- 27t 71 9] = everyone, AF-&- A} o] o] &

15 o] & "everyone" & E A| A5l -y E—t— g AEARSIAAI L. 1F
’\FC-LX} o] 53 FYUstA A AsteH g %*‘_%*P%ﬁ}ﬂ AL e FAEIHE FA 9
A= A d g

A A E thg zfsallow T2 A2 A3 A7 AR WAl A8

zfs allow [-s] ... perm|@setname [,...] filesystem | volume

AEE TR FFO0E o8 UGS AT T I Fuch Ad o] 52 ZFS5H9] W 2
S2guelEghch AT U eL AR TS FEAAL

15 AR AFOR AL 5 ol or] s g0z A H Tk 2P 5o 2] 28 g
55 FFol vl al] thE zfs allow “4 ol AT A TS AL F AdFuch A A}
EAoz b s il o W bgol S sl =g ek A A it e 7rs
T A 2El 3 Eolgl Wy @ - abehS up 2 A"t o] 22 7] 5 (@) & A] BHall o 5}
647H5 =38 gl T
FA EA + zfsallow T A g 919 WA & A8 g o
zfs allow [-1d] ... ... filesystem | volume

-d Aol 3 AR E A 27 1S Aol AR E e Al 2 F of] o 8 ARt
5185 T Fool sl A= 3 8514 5= HEFI Yo 1A o] I A1 A = A

|
2ol o ol Ak & &= ol o gk A A e

e A G g FAE Ao £ 319 4]
SO A8 54 28 el e, o1 4 <15 2 A5 7 abel 3
AZYEEBE L LESE G s &gk

ZFS %] & A 3k A A (zfs unallow)
zfs unallow ™ & S A}-8-3}o] o] Ao $] )5 AHS Al A 4= 5t}

=1, th5- 2 2ol create, destroy, mount % snapshot A gHS ¢l ch
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# zfs allow cindy create,destroy,mount,snapshot tank/home/cindy
# zfs allow tank/home/cindy
---- Permissions on tank/home/cindy ---------------mmmmmi oo
Local+Descendent permissions:
user cindy create,destroy,mount,snapshot

AgE A A o Fs AR o

# zfs unallow cindy tank/home/cindy
# zfs allow tank/home/cindy

ZFS A 3§ d(ell)

236

dlo-1 78 ARE AL Al A7 94
W ARG AR Al create E mount A e 9191 S Wl = AFS AL 7] mh2-E Z] A of] o F
A= 7 = 5 3 Okzﬁ‘/]r/}.

| & 5o, A& Al markell Al tank 3FQ A| 2Bl of] T 3} create 2 mount A e 9 5tEiH
H A HEHS A A A Al S

# chmod A+user:mark:add_subdirectory:fd:allow /tank/home

I3 o}g zfs allow ™ 8 & AF-£3}o] create, destroy & mount A 3+ ¢ 9J 3}4) 4] £

oS4 D}niVE‘%LIDF.

# zfs allow mark create,destroy,mount tank/home

229 2185 nark7} tank/home 3H4) A 28l ol 58 9hed A A S REE 5 gl

d & =¥ o= ZETh

# su mark

mark$ zfs create tank/home/mark

mark$ ~D

# su 1p

$ zfs create tank/home/lp

cannot create ’'tank/home/lp’: permission denied

dl9-2 15l create ¥ destroy 7 3 9] %

t}g ol o = staff L2 57} tank/home ¥} Y A| 2~ 8l o] 5} d A| ~®l & utE 11
vl E 5l 5’— St A AR S AA S e F g d Al Ad s st =W S
HoFuh o staff 15 TA Lol th & *F%‘—"J JP%I Al 28] & 2 g == el U ok

# zfs allow staff create,mount tank/home
# zfs allow -c create,destroy tank/home
# zfs allow tank/home
---- Permissions on tank/home ----------mmmm
Create time permissions:
create,destroy
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ZFS A g 91 Y (ell)

el 9-2 15Ol create ¥ destroy T g+ 91 % A%)

Local+Descendent permissions:
group staff create,mount
# su cindy
cindy% zfs create tank/home/cindy/files
cindy% exit
# su mark
mark% zfs create tank/home/mark/data
mark% exit
cindy% zfs destroy tank/home/mark/data
cannot destroy ’'tank/home/mark/data’: permission denied

dl9-3 SHFE T Al 28] H ol A A gk 93]
SHbE 9} A 2w o A A8 A A kS 9 sl of gk °‘ﬂé =], AH8-At
markell Al &= 22 2 F< uld A] 28l of] off &k create, destroy 2 mount A gHo]
2l el = 9l 5ok /\}Q-X]'markL tank/home 3} 4 A] A~ Bl o] AWAES wEE- 4= 9]
022 519 Wb A 5 A28 9] ol 2h S 5
a} o) A] A~ E 7] of] A snapshot ATE 9] w2 Flo] o}y

# zfs allow -1 mark snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home ---------------mooo
Create time permissions:
create,destroy
Local permissions:
user mark snapshot
Local+Descendent permissions:
group staff create,mount
# su mark
mark$ zfs snapshot tank/home@snapl
mark$ zfs snapshot tank/home/mark@snapl
cannot create snapshot ’tank/home/mark@snapl’: permission denied

F & b A| 28 g W ol A AFE-AF markel] Al AEHE #1982 ™ z2fs allow -d &4
sl e P I == =S = =l A S R R =

m.
o

# zfs unallow -1 mark snapshot tank/home
# zfs allow -d mark snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home ---------------oo o
Create time permissions:
create,destroy
Descendent permissions:
user mark snapshot
Local+Descendent permissions:
group staff create,mount
# su mark
$ zfs snapshot tank/home@snap2
cannot create snapshot ’'tank/home@snap2’: permission denied
$ zfs snapshot tank/home/mark@snappy

22 A8 AF mark 7} tank/home I+ A 2~ 8] 2| ¥ o} g o vF A2 W ARS wEE = 9l o)
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doa HAT Y AT G L AE
AR EE TE 5 AL YT 5 ek el & Bl ok zfsallow HH S

[e]

staff 1.%011 EA A3 91 gyt =3k tank/home IHY A| ~El o] wkE o] %] &
[e}
o)

# zfs allow staff create,mount tank/home
# zfs allow -c destroy,snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home --------mmmmm o
Create time permissions:
create,destroy, snapshot
Local+Descendent permissions:
group staff create,mount

AL A marks staff Lgoll £ 82 & tank/homeol| A 3} L A ~® & 2HE 4= 9l 5 o}
LG AL A marks T H3HE 7HA 2L ) S B 2 tank/home/mark2] W ARE BHE 4

gvleh o & 59 ohg 3t 24

# su mark
$ zfs create tank/home/mark2
$ zfs allow tank/home/mark2
---- Permissions on tank/home/mark2 ----------ccmmmmmmm oo
Local permissions:

user mark create,destroy,snapshot
---- Permissions on tank/home ----------mmmm
Create time permissions:

create,destroy, snapshot
Local+Descendent permissions:

group staff create,mount

F A RE AFG- A marke T A g

AN dl

1} B2 tank/home/markel 4] 2~ Ak
ghE F SFyh e & 5 oh 23 2 e

ofr
o
N
N T
a3
kel
0
a3
§
|o

$ zfs snapshot tank/home/mark@snapl
cannot create snapshot ’'tank/home/mark@snapl’: permission denied

o o] ol A AF-& A} mark+ A4l 2] & ¢ E”EE] o] th 3}t create AES 7R g2 &
’\Lﬁ‘/\kg ThE A F U o] Alvhe] &= 3 A 2B o] NFS P E Al ~EIQl 7 -
i ins =

$ cd /tank/home/mark2

shares snapshot

$ cd snapshot

$ s -1

total 3

drwxr-xr-x 2 mark staff 2 Sep 27 15:55 snapl
$ pwd

/tank/home/mark2/.zfs/snapshot

$ mkdir snap2

$ zfs list
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# zfs list -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home/mark 63K 62.3G 32K /tank/home/mark
tank/home/mark?2 49K 62.3G 31K /tank/home/mark2
tank/home/mark2@snapl 18K - 31K -
tank/home/mark2@snap2 0 - 31K -

$ s

snapl snap2
$ rmdir snap2
$ s

snapl

o5 ZFS 913 AT AT Aol W ALE

t}5 ool = A e A& @mysetE THE I tank 3L A| 2B o Y &l staff LiF ol o] A%
A&t} rename A TS $] Y dl= W S Hof Fu vk AFE A cindy = staff 5ol
%51 tankol A 3 A A8l S v ol = A TS 7HA AL A RE AR AR pe

tankoll A 3} A| 28l & ah 5 4 9l = A S 7HA A 9 A] T

# zfs allow -s @myset create,destroy,mount,snapshot,promote,clone,readonly tank
# zfs allow tank
---- Permissions on tank -------cmmoi i
Permission sets:
@myset clone,create,destroy,mount,promote, readonly, snapshot
# zfs allow staff @myset,rename tank
# zfs allow tank
---- Permissions on tank -------cmmooi o
Permission sets:
@myset clone,create,destroy,mount,promote, readonly, snapshot
Local+Descendent permissions:
group staff @myset, rename
# chmod A+group:staff:add_subdirectory:fd:allow tank
# su cindy
cindy% zfs create tank/data
cindy% zfs allow tank
---- Permissions on tank --------mmm i
Permission sets:
@myset clone,create,destroy,mount,promote, readonly, snapshot
Local+Descendent permissions:
group staff @myset, rename
cindy% 1s -1 /tank
total 15
drwxr-xr-x 2 cindy staff 2 Jun 24 10:55 data
cindy% exit
# su 1p
$ zfs create tank/lp
cannot create ’'tank/1lp’': permission denied
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o E e AR sk AEEs AR s

# zfs allow dataset
ol E & A dlo| 8 gl A AR =AY 5 &5 = AdS A F YL £
A sfol = oh-8 74 247} E gk,

- AR A

o ) AT RS s Ao A
- 2Hdole 1Y

- =AU ES ol A

- F& ol Py

&7} cindy 7} tank/cindy % A 2~ 8] of| t gt create, destroy, mount,
snapshot A 3-& 7} A 1 9)2-& vhEb Ut}

Local+Descendent permissions on (tank/cindy)
user cindy create,destroy,mount,snapshot

o] o] o] &2 7 7} = pool/fred U pool T+ Y A| 28l of tff & o5 A &+ vHERY L T,

o oot 2 FobA AE Aol F Yt
= @Eeng(create, destroy, snapshot, mount, clone, promote, rename)
®  @simple(create, mount)

. @eng AT AT mountpoint 5= A Kol thal] wkE w4 & Agle] AAH U "wHE
FA = kY Al 28] A E T A A S F geng T G A E 2 mountpoint 5 %‘E%
AR G ol= Aol AU H & ow gk

n A&} tomel Al @eng At A gto] 91 = 3 A& A} joeol| Al = 3} A] A F]of] o gt
create, destroy % mount  gho| F-of

H
s ALE A} fredol| Al 24 2 F4 0l A AE] 01] ) &k @basic & % &} share &
rename A g+o| -‘}]%]%L] =3

A2 A parney St staff Lol 55 3t A A28 of b &l A9t @basic A3 A o]
BRE NG

pool Z}& A| 2~ Hl o] 73 9

= @simple(create, destroy, mount) T g % gho] & o gt}
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m staff Lol 22 v A A8 o] t gk @simple AT R o] Frof g}

o] dof vl gk &3 A3}

$ zfs allow pool/fred
---- Permissions on pool/fred --------cmmmmmmmm o
Permission sets:
@eng create,destroy,snapshot,mount, clone,promote, rename
@simple create,mount
Create time permissions:
@eng,mountpoint
Local permissions:
user tom @eng
user joe create,destroy,mount
Local+Descendent permissions:
user fred @basic,share, rename
user barney @basic
group staff @basic
---- Permissions on poOl -------ommmmi oo
Permission sets:
@simple create,destroy,mount
Local permissions:
group staff @simple

ZFS $1 & A3k A A (o)

zfsunallow ¥ & & AF8-5led 919 AetE AAZ 5 ol oAl & 5, AH8-A
c1ndy7} tank/cindy v} Al 2~ "l of] tff &k create, dest roy, mount a2l snapshot Agks

7} 2 9l e,

# zfs allow cindy create,destroy,mount,snapshot tank/home/cindy
# zfs allow tank/home/cindy
---- Permissions on tank/home/cindy -----------cmmm i
Local+Descendent permissions:
user cindy create,destroy,mount,snapshot

o} zfs unallow T AF-& At cindy 2l snapshot T gHS tank/home/cindy 3%

Al 2 d el A A A ] e

# zfs unallow cindy snapshot tank/home/cindy
# zfs allow tank/home/cindy
---- Permissions on tank/home/cindy ----------comim i
Local+Descendent permissions:
user cindy create,destroy,mount
cindy% zfs create tank/home/cindy/data
cindy% zfs snapshot tank/home/cindy@today
cannot create snapshot ’tank/home/cindy@today’: permission denied

o} & o & A} A} mark 7} tank/home/mark 3+ A] 2~ Bl of| off &F o} 2 A TS 7} A|

sy
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# zfs allow tank/home/mark
---- Permissions on tank/home/mark ---------cmommmmmmm o
Local+Descendent permissions:

user mark create,destroy,mount

o} zfs unallow T AF-& A markell o @k & A %S tank/home/mark 3
Al 2~ el of| A A A g o}

# zfs unallow mark tank/home/mark

t}S zfs unallow T+ tank 3 A| 2~ &l o) off g}

)
e
o
b
o
N
)
L
£
+

# zfs allow tank
---- Permissions on tank --------mmmm e
Permission sets:
@myset clone,create,destroy,mount,promote, readonly, snapshot
Create time permissions:
create,destroy,mount
Local+Descendent permissions:
group staff create,mount
# zfs unallow -s @myset tank
# zfs allow tank
---- Permissions on tank -------- oo o e
Create time permissions:
create,destroy,mount
Local+Descendent permissions:
group staff create,mount
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Oracle Solaris ZFS A& F A

o| Aol A= ZFS B-F, & & o] A A H Solaris A 2~ 8l o| A ZFS AF-& ZFS A £ E & 4!
ZFS Ak = 2 3-8 At}

o] Aol A=t 3 2 &S ohF o}

243 9| o] A “ZFS &~

245 9| o] ] “od & o] A X| ¥ Solaris A| 2~ & o] 4] ZFS AF-&->

251 ¥ o| ] “ZFS | A| FE & A}-8>

ZFS BF > % A & vhEhd & bl o] ¥ ‘%L H Ut ZFS 2
/dev/zvol/{dsk, rdsk}/pool T] 8] & 2] of| A & 2| & A1 5|t}

t}-2- o ol 4 5GB ZFS & & tank/vole| RFE o] A vt}

# zfs create -V 5gb tank/vol

sHe bE o A 22 S Aol WA SHA] B ol ofo] F S 27 A7 R
Azo g AU & & S0, BF 37| Fo|d dlo|g] £4ko] WhAy & 4= 9l 5 o)
—“ﬁ%iﬂ—%@i?ﬁ‘%ﬂ—t—?ﬂ sif of gh et

o3 o o] 4d 2| & Solaris 4| 2~ 8 & AH-&5H= 7w e o oo A ZFS BFS w5 A}
%Xﬂ & gk ol & Al sk Ao ahAl Puleh Ao o o ol 4] ZFS BF AF-gol
o gk A g U 8- 248 S| o] &] “v] A o oJ o o] ZFS EBHH FIPE XA AL
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ZFS FE 3t A| 28] 5 A A6} A} UFS F E 3k A| 28] of A mfo] 18| o] o= &3k,
ZFS FE & ZFS 5ol 28t A A 7F kSl Ayt o & &9 o33} 25t

# swap -1

swapfile dev swaplo  blocks free

/dev/zvol/dsk/rpool/swap 253,3 16 8257520 8257520

ZFS - E ohd A 28 & A A 5} A} UFS £ = &P"‘ *l*E“oM u}o]:uﬂo] st st

2 A
7ZFS FE Z 0| ZFS B-Fof W = 74|
29 gHurh d S 5H ke 7&%»]4.

# dumpadm
Dump content: kernel pages
Dump device: /dev/zvol/dsk/rpool/dump (dedicated)
Savecore directory: /var/crash/
Savecore enabled: yes

Al 28] o] ”le“t”ﬂ*% oyt AXE W
] A~ HH swap 2 dumpadm‘jéf%‘%/‘ S Frt A EF S tEA okl AT
EX 272 ZFS EF S vHE F ol A A A

o 29k g g0 2 A A L. ol S
e
# zfs create -V 2G rpool/swap2
# swap -a /dev/zvol/dsk/rpool/swap2
# swap -1
swapfile dev swaplo blocks free
/dev/zvol/dsk/rpool/swap 256,1 16 2097136 2097136
/dev/zvol/dsk/rpool/swap2 256,5 16 4194288 4194288

ZES 1t 2| ~El o] a2 A kel x| Al A] @ ZFS A% 9k A ) 9 =] A k<5 o)
2t Y E 550 a7 £l g AA G2 113 H| o] A] “ZFS g E B =

%X] of 27 =27 E FEFA AL,

ZFS -5 2 iSCSILUNS. & A}-&

C@%Dﬂ@mmmMmmmmdwﬁhgm+i Aol Ze A 2 E AF-&5hH A A

T2 S 2EVAFALVEYN IS E‘<5H Ouxﬂ 4 9= SCSI tAF A A 2 Oracle

SolarlsiiE uﬂ}z&# S5 th ZFS &F 2 RH5 3L iSCSILUN(= 2] A A) . &
FEES TS T dETh

™ A COMSTAR 3} 7] A & A 2| g},

# pkg install group/feature/storage-server

iSCSI AL o 2 A}-8-3 7FS 55 & whE v SCSI &5 A #| 7| M LUNS 9h5 Ut} o &
9 oS3 ZF o

3
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# zfs create -V 2g tank/volumes/v2
# sbdadm create-lu /dev/zvol/rdsk/tank/volumes/v2
Created the following LU:

GUID DATA SIZE SOURCE

600144f000144fldafaadcOfaff20001 2147483648 /dev/zvol/rdsk/tank/volumes/v2
# sbhdadm list-lu
Found 1 LU(s)

GUID DATA SIZE SOURCE

600144f000144f1ldafaadc0faff20001 2147483648 /dev/zvol/rdsk/tank/volumes/v2

LUN & 2 E Zelo|d Ev} A el gl F o] E %%—’F%}—L]D]-LUNGUIDE
APHEE LUN H5 34 3 vk o ol o A LUN = 2 Sefo]d Eof 545 v th

# stmfadm list-lu

LU Name: 600144F000144F1DAFAA4COFAFF20001

# stmfadm add-view 600144F000144F1DAFAA4COFAFF20001

# stmfadm list-view -1 600144F000144F1DAFAA4COFAFF20001
View Entry: 0

Host group : All

Target group : All

LUN 10
oh2 whA] of] A = iSCST ) AF-& wHE ] o} iSCST v AF vEE 7] of] off & AbA| @k U] €2 Oracle
Solaris ¥&]: X ¥ 5} A 2 ¥ 9] 14, “COMSTARE A}-&3}od x| & A% :|]‘/H &

ECRRLY

iSCSI ﬂ{ Aol ZBS B-F -2 o o] Eﬂ A5t o] F& vt AU, E5 2HARE EWSEALL
ZFS B-F 0] iSCSILUNC. & ¥ 5= 5t & vyl & glot= AL A 98l a o} & ZFS
dlol e A gt} 5L skA Hel E‘ Yok ohg 3} Fabak o Al & 7} 32 A § ] o}

# zfs rename tank/volumes/v2 tank/volumes/vl
cannot rename 'tank/volumes/v2’': dataset is busy
# zpool export tank

cannot export 'tank’: pool is busy

B EiSCSI A 74 A W= d o] ¥ A]3hell A A5 Yt} NFS &
npz 7R & o 2] Al 228 of] 7FA 2 iSCSI T A A 7 5] ¥ 5
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246 ¥ o] 7| “n] A & of & o ZFS 5L A| 2 H] F7P
247 9| o] A “n] A & o o of d| o] B A7} <17
248 3| o] 2] “n] A & o o o] ZFSEE F7p
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# zfs set mountpoint=legacy tank/zone/zion
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o & o] A A = Solaris A] 2~ & o] 4] ZFS A} &

oh ol o 4 51 o] ed o] he] Aol o] A of Gdod ol 4 A of ed o] o % 7S 7o) A Al o]

F7hgueh

# zonecfg -z zion

zonecfg:zion> add fs

zonecfg:zion:fs> set type=zfs
zonecfg:zion:fs> set special=tank/zone/zion
zonecfg:zion:fs> set dir=/export/shared
zonecfg:zion:fs> end

o] i ZFS ¥} A] 2~ 8l tank/zone/zions ©] ] 741 E zion 3 °ﬂ FItsla
/export/sharedoll A Pl E U} 3} A| A8 2] nountpoint 5= & X = legacy &
AR sl of 5oL 3F Y Al 'S ok 9 R of| o] m| mbp-EE S gl g A A=
Tt Al 228 o o] A JL]'%_] 3 ‘{P 3 AA S sl F U T 3 A AR ThE 9 A of] thA
nlL e g 4= ¢l 11 of o Fke| A7} atime, readonly, compression 52 5& F X E vt

Al 2l 01]*1 ‘337(?{51_ —/F AFUTh A dd fe| A=Y A/ A" S5 ARE

AR skar Al o] & A gl o] g5 Th

zonecfg ™ & H zonecfgE A48 2l A2 /-3 A o ol g AFA| g W -2 Oracle Solaris
#2]: Oracle Solaris Zones, Oracle Solaris 10 Zones ¥ 2] &2 2] 2] A 114, “Oracle Solaris
Zones™ = FF RS Al &

=]
A A Fe] & o ol ¢slsl= F HAH S F553517] 9138 ZFS+ zonecfg ™ ¥ 2] add
dataset 5}9] ™ &S 58l u] A o of oo 1:1]0]51@@-%2}57}6L O“:ix]% vk

Thg- el ol 4] A1 of of Fhe] aho] o] af 1o of ool 4 u] e o 0.2 7pS Bhed 4] 2 o]
gle) g e,

# zonecfg -z zion

zonecfg:zion> add dataset
zonecfg:zion:dataset> set name=tank/zone/zion
zonecfg:zion:dataset> set alias=tank
zonecfg:zion:dataset> end

gt A A~El FULe) e| ) o] FaEol| A ZFS 3+ A| 2~ tank/zone/zion®| o] v A =
zion %3 < °ﬂ EA YT zion 9 ol A o] Ikl A~ /‘E“ 2 tank/zone/zion o &

oM A A~ & = 9 %) u]— tankﬂ]’l——‘ VA EE A AT gl /\1/]1;]_ 2lol= ul e A] A HE)
A Zo FAE GGl 7MY EEATEUE EHA FFE R 7Y £ Ol%:%
ﬂ%%qﬂmﬂ°ﬂﬂ&NMOﬁ%“M*wﬂ%ﬂﬂﬂ%%@LLQQi
7|2 A o) AbE YT S HAS A TS5 A 92 A9 el o] 7S EA L

pu

oT
rlr

919 bl ol Bl AT ol A o Bel A 3l A 28 55 AN E AR skw B4 9l
AR g abE 5 algruieh Bl o], 9o el A 2 AE whE At A 8t opl
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# zonecfg -z zion

zonecfg:zion> add dataset

zonecfg:zion:dataset> set name=tank/volumes/voll
zonecfg:zion:dataset> end

9 FES G el Ak ool BF 52 YuulolHE N TS ASE
o m] 3o},

m F1 of o] A zonecfq add device 5F9] ™ &S AF-&51 2 v ] o o A &l &
t o] Ef o] A M 2% 4= Q)= ZFS EF & A AP ol &
# zonecfg -z zion
zonecfg:zion> add device

zonecfg:zion:device> set match=/dev/zvol/dsk/tank/volumes/vol2
zonecfg:zion:device> end

9] = A o od ol M & F o] Bt A A gl E& 2w g T

QA Well A zFs A B & & AHE-

ZES A FL 9 Wl A vtE AU - 5 glsuoh oo e w1
HhAl 0 Z A of of of Wof| A A A A A AR g 7
A AL S Alolgh ) E W ol o] B A g o o o
FIHhAIA T E EelA SRS TR HES g Yol |

zonecfg ™ & ©| add device 3+9] W ¥ = 285t E2| A AR E o ol FItst A
A& A5 H BHE zpool M H O & o o o A A & wHE & lF I th
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Sk o & g A Avl F up Rk b x| 2 ] o of o o] B glof] ofod g5 1] X = setuid
o] Zl, Al &2 & At A~ Al =7 ol & F s ol Bl E o], mountpoint 5
AR odqo Pl AEof| A sl e gl 13 A ko o o Ae| A7t
e od o] o] F Tt A& v A F dFHTh FAE A 2lsl7] $13) ZFS+ zoned
T ARE 2SSl 5A A Aol dlolE] A e v of e H U= A=A

vHERY Y ot

zoned 5 F FH=ZFSHlo|H A= XFst= S AS FEZ Y A5 o= A=
Fe&aduch 3 Ae| At o] 5 ARE TFE A P37 F T zoned 55
AR AR E 739 A o el A dl o] Bl AjFE ke ES AV T4 syt
th5 ol ol A tank/zone/zione % & oll $1 %) ¥ 3131 tank/zone/global-> 9] %) =] A|

% SkF T

# zfs list -o name,zoned,mountpoint -r tank/zone

NAME ZONED MOUNTPOINT

tank/zone/global off /tank/zone/global

tank/zone/zion on /tank/zone/zion

# zfs mount

tank/zone/global /tank/zone/global

tank/zone/zion /export/zone/zion/root/tank/zone/zion

mountpoint 55 & X2} tank/zone/zion Hl o] E] A §Fo] & A wlg-EF o] & E 2| 9
Ao Aol 2] 5} 4 A1 & mountpoint 5 F A H = dl o] B A §ho] A A A| AR o] np-E X
A 7} of] gl v 2 Fof] A AFE A o] T F AR E Nk g o}

to] 8 Ajte Gl A A ASIA & A A S ol zoned T F AR AHE O R

A AR A Ut o] A o2k A o A a2 Bk g Wi Th
Alg] g ¢ ol = ARS8 A7 dl o] B A g3t 1 Aol A H A 23 4 91 7] wlf el
mountpoint &5 A B 7} AR5l ko E A 5| At setuid o] Al o] 3} A| 2] of] EAY 3

SWA Bl H S WA E 98], oH A o2 E dlo| B S A AFE 5w A ] of o
E, O 2 x| 9ok gt} zoned &

setuid o] &l o] EA 84| ¥ At setuid 55 BRI AA A=A =elshad Al L.

Hel F kA o] PEA #aldl ol 2fs set T+ zfs inherit ™ & = AF83}o] zoned
TEARE E T AF U zoned 5 F FEE Z A ntdl o] ¥ A o] o & ol A A&
o A A28 A A 53 7 gl oh o] Bl A ge] v o] of o of| A o o] Ak
AFE 5 A] = A gelut 55 AR E WA A A L.
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ZFSH A §-EF A4S

o] 9] o WL Al 228 ZF l °4°ﬂ dl ol Bl & HAlsh= W ol el A g o 7}
OﬂOﬂ ol A& .1_3].—7 7k of o S 2] /\]/REﬂoﬂ AR sle| ™ F7} A E 43 5 o]:

tﬂ' L] o}, AFA] g W 82 Oracle Solarls 2] Oracle Solaris Zones, Oracle Solaris 10 Zones
2 2] &~ ] o] AY-, “Oracle Solaris Zones” & % &2 514 A] L.

6]- /K]/KEH O] (=== :1

RE D}E/\liﬁ‘OEO]%ﬁﬂokﬂ%ﬁ%/\”“kﬂ}ixﬂﬂ
AR o, A AR} B A = pkg update, beadm create 2

2 W 5l5h A A} 45 o,

t}5 o ol A sysa2] & &2 rpool/zones ¥} Y A] 2~ Bl o] A A =™ sys ] tank/zones Y
Al 2~ e of] B3l o @'L]‘:} o5 Wy AYARE TS BA AE RS AF-E-5)o

d o] E] & sysBol| H~

_,4
ol
L
2

sysA# zfs snapshot -r rpool/zones@send-to-sysB
sysA# zfs send -R rpool/zones@send-to-sysB | ssh sysB zfs receive -d tank

oha ol A of 2] d & T Shrh= sysc ofl A syspE HAFH U th ssh W & A
LA 7F NFS 419 "Ji“di,‘%’_ gt 2= ol bR Y of ohe W S xhgshd
dol thE @ HAEAA ool WA Glol =2H zfssend LEH S A 5

sysC# zfs snapshot -r rpool/zones/zonel@send-to-nfs

sysC# zfs send -rc rpool/zones/zonel@send-to-nfs > /net/nfssrv/export/scratch/zonel.zfs
sysD# zfs create tank/zones

sysD# zfs receive -d tank/zones < /net/nfssrv/export/scratch/zonel.zfs

ZFS ] A - E & A&

st 2eHE SAE A AT Frh S AE XA S o A AR S
A Beletn g Fo| AR SV @ & A D g ds vk A A Al

85t gk o Al wf Al ol A F-Est At o] & A s Al ol M E& ubS ol o] FRI}

Aol 7h & o sl o) A & s 2 s7] #l 8l zFSe WAl FE £ 7= Al et
A FE Z2 A AF AN F-Eol| M A& 5| A ¢FaL, BE vk E A f o] & FEO| A
BEZ TR

E E 957

ZFS ©i A

<t

WA FE ES W= 7P &3 o] fr= o] & A wi Al ol AF8-5H7] H gk A YT} o] 2 &

APl 4 A AR b o 2 wre) ohed A| 281 S 4 5ok o 4k Al 28 o] el ol A E

ulEE 351 7] & gt} zpool create -R 54 S AHE5lo] A FE Z S wtE ] FE
o) Al 28 o] Bhg-E A o o A £ ol Al wheb /2 AE L 4 F o)

oS ool A A FE HZE /mntE A28} morpheus BHE & vEE U o}

# zpool create -R /mnt morpheus c0t0do
# zfs list morpheus
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NAME USED AVAIL REFER MOUNTPOINT

morpheus 32.5K 33.5G 8K /mnt

ot 31 A| 2~ 'l morpheus©l 4] PF=E A o] 2] th A FE I /mntel= *]-f:_] o]
et Al & "/1 230 A== uhEE A - L /o] A /mnt ] AA HE = E A
Z7| e A E o Ant s A ok 1™ ol o] 3} Y A ~B S -Ralternate root value
Tt ARS-sho] thE Al 2R 9] 9l o] o] A —?—E ol WRWAY 7HA & 7 s Tth

# zpool export morpheus

# zpool import morpheus

cannot mount '/’: directory is not empty

# zpool export morpheus

# zpool import -R /mnt morpheus

# zfs list morpheus

NAME USED AVAIL REFER MOUNTPOINT
morpheus 32.5K 33.5G 8K /mnt

BA FES AFgehe] B RS FE dgvith ol /%S A 2] A 2o 4
nheE A QST S gl B R e ol T R e oh ol 8 e gl
37 o] 83Tk 3 o] A Aol A AR E B 2 o] 4 A & PhEE u o]
P)5e AT S Ag

Tt} o of] A EHXﬂ E AZZ /mntE AFE5Fod morpheus Bt &5 7FA 3 U o} o]
of| o] 4] morpheus= o] Aol R W 7 © & 7} 3o},

# zpool import -R /a pool

# zpool list morpheus

NAME SIZE ALLOC FREE CAP HEALTH ALTROOT
pool 44.8G 78K 44.7G 0% ONLINE /a

# zfs list pool

NAME USED AVAIL REFER MOUNTPOINT

pool 73.5K 44.16 21K /a/pool
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ZFS 5} ¢ | ~H° A2 A A A}

fckel A5t FRE ek Zpsol £ B Eveh ol frelel e drA o 2 sl A ag
N A e i

X
ne
)
L
it
o
44

7|E gt Al A" el A2l o] B 7} 7] S5 = WA o] el L A AF =LA S

P AHA g 2ol H ek 7| E S Al 2wl Ed o] o B R

Fas g B8 AXAYAALE LI BAAG A 120 kgAY

& olruieh A S Fkshe ol el @ EA b A S Ak, 208 2T 5 gl A%

FILE A TR 7}
o

4 lgieh S g0l 2.7 (o] 4% FHE E & AHaal of 3
MEA B 71 ZBS 42 € 9] of ol W] 27} 2 A} S ol 5t % 2 A el o] B}
o) 2 2ol ) ol H o

fck wal UFS 519 4] 228l o gk 8 o}z o el 2l £ 4] & B g
oA o S EEA o

2g) &Aoo 2 olel diol B o] - e A A ol A A

fock el shel 2] 598 Soshis A o], T 2] o] ol Elof 47}

Sl A EF ek AukE o % o] 2ol e A aleln 3 A AR S ke E 8 Al o)
fsck Al el & A s A el A28 & el A8 e
ol A A el 2| 298] 2ol u] el ool 25 5 A\ 2o]

Sl o) Zst 0 8 A E 4 o) 513 WA AR ele] o) 4l R E e Ao
Bhol £ 2 AhE R sk WA S A TG oh 23 Yol eh ah o] 7]
Qlubs o 2 v 1w 2] 9 7|eh Al g o A SHE S of i 2z E o] £ oA e
Aol 258 W s WA s 2 il 0 2 b9 o,

7RSOl A @ Foh A G el 222 W& B Ei T 4] ahale] oA A A
eFIURACR I E R B ALEAE E ol 4 AT BE A 0 FE dheel
skl g 4 ok,
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A A ZFs vl o] Bl 22 W)

o:

dlol 8 F2A & AAbets 7Hd bk g b 2 E el Sle ZE ol B 2 WAl
2l e A At A yeh o] A4S E W REHolHE FH B vy 2 E
5T e T AdeA AP 23 = A A A F G ote @ e whEA
Ay s AR 1704 ©H = it A e gt a8y o] F = S E
dl o] Bl = A&-okA| 9= ARl = A 5] AL A o) S5 sk ARk o] Xv“’d%*é%ﬂl Al
e v A sk A A 232 & A1 %S zpool scrub T &

ARG AL S ol & S vk a T

AR 2z =] o] A= zpool status W B & AF8-5lo] AT 4 gl Tl ol &

z)
¥ o3 2T

# zpool status -v tank
pool: tank
state: ONLINE
scan: scrub in progress since Mon Jun 7 12:07:52 2010
201M scanned out of 222M at 9.55M/s, 0hOm to go
0 repaired, 90.44% done
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0@ ONLINE
clt@dd ONLINE
cltld® ONLINE

[SESINS)
[SECSINS)
[SESINS)

errors: No known data errors

= ohvhe] 24 23 Agdnk e 3 E  slav

S e Abgele] AlE Q) Az AL FAY 5 A Th o B 5 oo
b5 o)
E H .

# zpool scrub -s tank

G330 % vl o) Bl A& Balsh 2 el Shel & A% S she] 92 o of
g 2z e n Ahqjo] Al 2l 5o J S v A= A ANFORE o] A S F AT
=~ o)

T AFHh

t] A Fof thgk 3+1/07} iﬂ—%‘ o 8l

zpool status & & A3} ol A of] o) g AFA| g W 8- 80 o] o] A| “ZFS A &4 & ALl
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ZFsHl o8l =232 9l 2] 4o
A7) 7 A 51 2] v sajo] 4| 55| o] ok 5 gt
o] Btk o] Aol e Bl a2 2de ) o] AF
Mk S gl ek 2 e selo] 113 Fel A% 2l A Kol Hx
s g A FA o e A Yo 4ud

o oY

g
p

_’<;5‘_
2] A v of] v & ARA g -2 272 3| o] 2] 2] A A BU)7E FESHA AL

=

3 A g o}
w258 ¥ o] X] “ZFS A A4 Fof] A 7} ¢l =] Fhal”
= 258 3| o] ] “zpool status =& A3} HE”
m 261 9| o] A| “ZFS 257 W] A| A] of] th g A] ~E) B 517

o 7] e 5 AFEshed ZFS A W A E A E S S ol sy o

A 3EZES A AF 4 E A B zpool status H B = AFE5he] A 4 9l 5 o
=)
H

s Z 9 AR Q7= ZFS/FMA Al gt WA 2] & Faf B

= [Sh=1
n E A A RE Ao A ZES ™ ¥ 2 zpool history ¥ 8 S AF-&-5fo 3 A& 4=
Sk
o] 32 2] ZFS - A 3l -2 zpool status ™ 3 3} TF H ), o] W 32 A] 2~ El o] A
WAy gk ohofgt @ /-5 A sk 7 A 7k A E Al s e] A AR = 2 A9 AR g
A0 E G ol A A B & S A S E AT o) 9] EA 7 A e ehE
o] > F 3 A E o] AR A EF Yk A & E dlolH &4 7=
AubA o 2 AR F shtol A {7 U S-S GAISHA R L7 A g A A &
oA e a4 BE dlo] B £AF T A 7F el A = A2 obd = A5y e
g zps ek Alo] F 95 W 43 255 Aeksha bk ol 2l 7 .79t
A3E A2, 10, AA L E L FE Bk fndol ol B ZFS & = EE 7
Al 28] w) A Z] 3h o] A U Tk o 0] A - fmd W A A E ) ARG B AL RS
A ¥ 5= zpool status & O & o] & = ol o

N
e
4z
]
[
I
[
i
n
.

7 Alvke] 2 o] A el Ab-g-5

oo

-

H

3 5E= 7% zpool history ™ & S AF-&51o] @l
ZFS T W& AR L. &

# zpool history tank

History for 'tank’:

2010-07-15.12:06:50 zpool create tank mirror c0t1ld® c0t2d0 c0Ot3do
2010-07-15.12:06:58 zfs create tank/eric

2010-07-15.12:07:01 zfs set checksum=off tank/eric
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o] 8 Aol M= tank/eric 3L Al 28 of| th gk Al 24 o] ARE- GO =

AR E G o] FAS AAE A W= T Y
n A|AE FE T = /var/adm/messages 3F D of] A E| = fod WA A & B8 L FE
g o

TS THA B aﬂg%%%¥%4W
o o] sl R AR E Al sk opal e = ARG
n Aol ol FA ol &AM dlol B & m o ol A H g o}
= zpool status -x & & AF-&5ted HE Felgh}
A PR PR

o] Tl o] A= WA 7153k @ 7 78S A k5t 7] #1380 zpool status = A&
3l A sk= W ol s sl A v gl of o F-a o] A2 W E ol ol Ab s o2 §E]7<]”J
O FE Ashr] gl A= A Ete = A 7F 5ol ol ] A #HEHA| o] 8l 3F= A o]

F 9} o] & b o A =AY 7h5 gk of B A & B sk B of] o 8

A v g o},

ZFS A 7 4 2ol FA| 7} Q= A) gal

A 2~'loll el Al A 7 A=A Zeleh= 7 2 W 2 zpool status -x H S
g3k AL ek o] W% E A 7} A g Ek A v g ek ] b Q) gl Eol
Al 2~dlofl e 7 F o] W2 o3 22 &5 BA T

# zpool status -x

all pools are healthy

x T LE AHESHA G5 A F, ol HEH S AL EeldtE RE EM P E
AR 75 QA" E)ol thgh A A Ade] & EAI ok

zpool status ™8 % & W & & 54 ofl i gk ARAl g ] &2 80 | o] A] “ZFS A A E ALEY

Ao g a4 Al L.

# zpool status tank
# zpool status tank

pool: tank

state: DEGRADED
status: One or more devices could not be opened. Sufficient replicas exist for

the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
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cannot open
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READ WRITE CKSUM
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clt@dd ONLINE

cltldd UNAVAIL

o) =7k vheb U e
A2k e,

=9

mirror-@ DEGRADED

No known data errors
A

none requested

scrub:
config:
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errors:
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- cksUM- 7] S 9] AT A A ol A = AHE o) Bl S HhEHEHE o n] o} A 24
EXRAMES

o] g L FE AFE-5ho] EAbo] o FAH QI A] Bl sl FU v /0 7 U H o
A A ]l ZHE F kS b Ak, & F 7o of A ol AA] A E U ERE 5
Syl ol# g S FIEHEEA] S8 =2 Tl of A &l A gk o] o] B A ) A A sl A =
AUl AR 58 FAY A A AT e 77 2AE F AR v B
RAID-Z A A] & W of] A = 577} 3 A 5| 2] @5 o} o] 7§ ZFsell Al A AFA <l
HolH & A &Aooz Al 7]E EA Eol A &AtEl dlo|H & A 5sl#

Al =g 5o}

o] 23t & F a A of] o 3k AFA| 3F W &2 265 Tl o] A] A A & F 3 =HelvS
xRk Al L

FOZ F7FRAE H R} zpool status =3 Y] vFA = o] A H U T o] AW = 2 F/
kS 2] sh7] 9 el state B =l A EAF5 v ok AR 7L FAuLTEDS] 7 F- o] H =
o] o] E] 7} A5 A = A] o -5 vERH U )

AR o oA A% % gl x| o] B A A
Aol A 2] AW 2 o] 213 Q) A9 o] 2ol Gl Al Fo| %A H o).

zpool status & & 9| scrub A A= Al A 2~ T 2| W AFe] o] & Al Abef o

Aw iyt o] JEE AFE-She] tlo| Bl &4 & 57 B a7t A & ghA] Ehld = 9l AR
o] A3 A ol A 57 2 5| oA o] Y91 the o) o) A B e, 2] 2
npAlte 2 ~g o] FEE et el Rl vl ol e &Ako] A E gl & 7hsAd o)

=54 th

5 zpool status 2~ 2| ¥ AFEl] w A| 2] 7} A g5 v o}

w 2 A T R aYyth A S S o3 F syt
scan: scrub in progress since Mon Jun 7 08:56:04 2010

1.90G scanned out of 16.2G at 9.33M/s, 0h26m to go
0 repaired, 11.69% done

o 23 bR wA A Y e & oS3 25y T
scrub repaired @ in @h12m with @ errors on Mon Jun 7 09:08:48 2010
o A Fd 2z As A ATk o B S e 2,
scan: scrub canceled on Thu Jun 3 09:39:39 2010

23 GE A A A = A L7 A FE Fol = BEg
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# zpool status -v
pool: tank
state: UNAVAIL
status: One or more devices are faulted in response to IO failures.
action: Make sure the affected devices are connected, then run ’zpool clear’.
see: http://www.sun.com/msg/ZFS-8000-HC
scrub: scrub completed after @0hOm with @ errors on Tue Feb 2 13:08:42 2010
config:

NAME STATE READ WRITE CKSUM

tank UNAVAIL 0 0 0 insufficient replicas
cltodo ONLINE 0 0 0
cltldo UNAVAIL 4 1 0 cannot open

errors: Permanent errors have been detected in the following files:
/tank/data/aaa
/tank/data/bbb
/tank/data/ccc
fmd°ﬂ o] 3| /\]*Eﬂ +& /var/adm/messages Tl}""’ﬂ v S gk v A A 7F FA] g T

dlo] e &4 &5 3l A ol off g ARA| @ W &2 275 Hl] o] &] “ol| o] Bl =4k 73 APE S
FaE HM

ZFS & 5 | X A o] NG X 28l ¥ 71

ZFSE E WA L FE A E&EH o2 A5t 7 o] ol = A ol & o]l E ) Y & w)
syslog ™| A A| & E*lffa}b]‘:}.‘:}g *l%ﬁl?_ﬂl‘ﬂ = 4 o|WEE AT

o R A A - A 7} FAULTED Bl 7} =] W ZFS+= & 2] A3t 518
el
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A5 YA 2 ol ZESol| A A A& 2 7 S A AA & A 7 9 S s

oju| gt ok AR & <lal] F ALY M AR E AFEE S A 2 S Fofl A= ot
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SUNW-MSG-ID: ZFS-8000-FD, TYPE: Fault, VER: 1, SEVERITY: Major

EVENT-TIME: Thu Jun 24 10:42:36 PDT 2010

PLATFORM: SUNW,Sun-Fire-T200, CSN: -, HOSTNAME: daleks

SOURCE: zfs-diagnosis, REV: 1.0

EVENT-ID: alfb66d0-cc51-cdl4-a835-961c15696fch

DESC: The number of I/0 errors associated with a ZFS device exceeded

acceptable levels. Refer to http://sun.com/msg/ZFS-8000-FD for more information.
AUTO-RESPONSE: The device has been offlined and marked as faulted. An attempt
will be made to activate a hot spare if available.

IMPACT: Fault tolerance of the pool may be compromised.
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REC-ACTION: Run ’'zpool status -x’' and replace the bad device.

A A sl A e of] o gF A 3 A B E B2 zpool status -x H =
- R I = =S = S A S R =

# zpool status -x

pool: tank

state: DEGRADED
status: One or more devices could not be opened. Sufficient replicas exist for

the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q

scan: scrub repaired @ in @h@m with @ errors on Tue Sep 27 16:59:07 2011

config:

NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@ DEGRADED 0 0 0
c2t2d® ONLINE 0 0 0
c2t1d@ UNAVAIL 0 0 0 cannot open

errors: No known data errors

o] & ol A *F 2 c2t1de A 7t =
S F7hlrha webE e o A

b A5 ek
# zpool online tank c2tl1do
fmadm 2 g EH el A A A 277F A== 75 2 A 7} LA = S 5& FMAe

Gt d S s o 2Ey

# fmadm faulty

Sep 27 16:58:50 e6bb52c3-5fe0@-41al-9ccc-c2f8abb56100 ZFS-8000-D3 Major

Host : t2k-brm-10
Platform : SUNW,Sun-Fire-T200 Chassis id
Product sn

Fault class : fault.fs.zfs.device

Affects : zfs://pool=tank/vdev=c75a8336cda03110
faulted and taken out of service

Problem in : zfs://pool=tank/vdev=c75a8336cda03110
faulted and taken out of service

Description : A ZFS device failed. Refer to http://sun.com/msg/ZFS-8000-D3 for
more information.

Response : No automated response will occur.
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Impact : Fault tolerance of the pool may be compromised.

’

Action : Run 'zpool status -x’' and replace the bad device.

# fmadm repair zfs://pool=tank/vdev=c75a8336cda03110
oz, wAH AAS 2ot ol AUH o7 AF o= &l

o}83 24 o

# zpool status -x tank
pool ’'tank’ is healthy
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# zpool online tank c0t1ld0

FAE ekl o r AR st W2 69 Hl o] A ekl o 7 AR AArE a2
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# zpool status -v tank
pool: tank
state: ONLINE
status: One or more devices has experienced an error resulting in data
corruption. Applications may be affected.
action: Restore the file in question if possible. Otherwise restore the
entire pool from backup.
see: http://www.sun.com/msg/ZFS-8000-8A
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READ WRITE CKSUM
2 0
2 0
2 0
2 0

STATE
ONLINE

€c2t2d0 ONLINE
€2t1d@ ONLINE

mirror-0 ONLINE
Permanent errors have been detected in the following files:

scrub in progress since Tue Sep 27 17:12:40 2011

63.9M scanned out of 528M at 10.7M/s, ©0hOm to go

0 repaired, 12.11% done

config:

NAME
tank
/tank/words

scan:
errors:
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# zpool clear tank cltld0

o] T2 AR LFE AL A o A dlo]H &
o 74 A A

A -

# zpool clear tank
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4% RAID-Z(raidz1) 7P A7 9] 5 ] 2 20 Ago] 918 A5, vlol 8 & A4 5
G FEE A Ro| o o ma e AaE mA Y 5 glgIch BA
4| 91 o) 22k ql o) 4 o FauLTeD 4t 7} ob bl 3 & Al & 5 5l
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oS FA A citido Bl A== w A T 4= gl ow F o dlo| = A BA B
cltodool A E-AF5 v}

mirror DEGRADED
cltodo ONLINE
cltldo FAULTED

cltodo Bl 23 = WA & = SUARE AAAA ] HAZE A S e n R dolH AHA
A&7t A Fm Tk

ohg Aol A Aol

U+ o] El
ApA|of] Agho] glom @ wA| e 4 gl

b
2
__)&(
)
>
2

SUThHOoNLINE Y 23 = 2

117 .« Oracle Solaris ZFS & #] 3] 2 % & B3 267
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raidz FAULTED
cltodo ONLINE
c2t0d0o FAULTED
c3t0do FAULTED
c4t0do ONLINE

268

oh Ao A HAb9) Tl 22 A 4 QA T €] 2 el 9l 2 H] o] B} A
3w abg o),

c1t0do ONLINE
clt1do ONLINE

= 35 Il Aol e 7

il
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# zpool replace tank cltld0 c2t0do

ol Wy o s Aa Ei Eo| o2 AA|(FE LA

ERANREATAAS R LI S
A28 A S A 8 A A G 5 L ek oke] A2 8 A A sk 22 917 9] )
A2 A S ] el A P ek A 0. o S Bl ek 2

# zpool replace tank cltldo
& R A Qe T2 F hA kA - B ek vhe] A Aol A
2 el A Y

zpool replace ™ & ol o gk A A 3k ] &2 70 & o] A “A A4 F o] AR wA”E
FrasHA AL

o]
o] o] ¥
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ol 11-1 ZFS A A4 &2 A A A

5 ol of] A = SATA A A 7} o= Al 28 o] vl & 5 A A4 = tankel 4] A A (c1t3do) &

WA = v S HolFuth c1t3do T A TS 22 9 A (c1t3do) 2] A Hl AR

wA st Y23 WA E A L5 Aol 23 E A sl Al & oF gl 7| 2 &A=

b33 25y o

s WA T AT (c1t3do) S L Z kel o 7 AAg Tt A AL Fel A=
3 A & 7 ol o

= cfgadm ™ B & AFS 5k A S Al S vl A (c1t3de) & A g ol A S Al g ok
oM A e Xl vl AR Fo| T 1 o] EE A REEHL A& ALg
7} g o}

m U2 (c1t3do)E B A o2 wA gk Aol 3l =
A A7 Aol A A Zv) 7 F 25hA LED7} A A =4 gl gk o}

= U2~ (c1t3do) S thA] A g o

s A Yl A (c1t3do) S 2ekel o 7 A A g}

= zpool replace ™ ¥ & AF-&-3}od T] 2T (c1t3do) & LA g o}

it

o

F-o]lHo] & 55 A X autoreplaces on 2 & A A3 73 A AA| 7} o] A o] F-ol|
Sl ™ A 2F 5 LA E2 A 9 A ol A 7 = zpool replace W ¥ & AF8-51A|
Ao R xE I wA P o] 7|5 dF- St ofo A ut A KA E 4
S th

w Ao agrt AF o7 st Avo] 2 wA E A A 2a 7t wA st
2dlo & EElsf ok gk o & ol AWt AT S WA G Fof| & o A 5]
c2tado’t A sk 2 ofQl 735 o] & s Al &

# zpool detach tank c2t4do
s FMAC|A Aol 7F A g A & B arshs 7 A L 75 Al ok

# fmadm faulty
# fmadm repair zfs://pool=name/vdev=guid

ohS ol = ZFS A 4 Fol| A ] A 25 WA ot @A & BolFu )

# zpool offline tank clt3do

# cfgadm | grep c1t3d0

satal/3::dsk/clt3d0 disk connected configured ok
# cfgadm -c unconfigure satal/3

Unconfigure the device at: /devices/pci@0,0/pcil@22,7458@2/pcillab,1lab@l:3
This operation will suspend activity on the SATA device

Continue (yes/no)? yes

# cfgadm | grep satal/3

satal/3 disk connected unconfigured ok
<Physically replace the failed disk c1t3do>

# cfgadm -c configure satal/3
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ol 11-1 ZFS A A4 2] A A w A A<)

# cfgadm | grep satal/3
satal/3::dsk/clt3d0 disk connected configured ok
# zpool online tank c1lt3do
# zpool replace tank clt3do
# zpool status tank
pool: tank
state: ONLINE
scrub: resilver completed after @h@m with @ errors on Tue Feb 2 13:17:32 2010

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0t1ld® ONLINE 0 0 0
cltld® ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2d® ONLINE 0 0 0
c1t2d® ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
c0t3d0 ONLINE 0 0 0
c1t3d0 ONLINE 0 0 0

errors: No known data errors

9] zpool output 2] 7 - replacing A = of e of] A Bl ~ a8} o] A Y 235 B HAIS
AFHrh dE H o3 25y

0
0
0

replacing DEGRADED 0
c1t3d0@s0/o0 FAULTED 0
c1t3d0o ONLINE 0

0
0
0
olHAEE wA Z2AAAY FolH A HAaE AP s THE
ofw| g

U] 2~ F(c1t3d0) S tFE U] A H(c4t3do) 2 A 512 = 7 9-ol = zpool replace ™ & <=
A stznt sl gk ol & &9 oS3 s o

# zpool replace tank clt3d0 c4t3do
# zpool status
pool: tank
state: DEGRADED
scrub: resilver completed after @h@m with @ errors on Tue Feb 2 13:35:41 2010

config:

NAME STATE READ WRITE CKSUM

tank DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0

cot1ldo ONLINE 0 0 0

cltldo ONLINE 0 0 0

mirror-1 ONLINE 0 0 0

c0t2do ONLINE 0 0 0

clt2do ONLINE 0 0 0

mirror-2 DEGRADED 0 0 0
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al 11-1 ZBS A A4 2 o] A A| w A A%)
c0t3d0o ONLINE 0 0 0

replacing DEGRADED 0 0 0

clt3do OFFLINE 0 0 0

c4t3do ONLINE 0 0 0

errors: No known data errors

= w A 7F 5 = v 7 A] zpool status " EH S o 2] H AP of s % 9l

jul)s
T
s

# zpool status tank

pool: tank

state: ONLINE

scrub: resilver completed after O0h@m with @ errors on Tue Feb 2 13:35:41 2010
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
cotldo ONLINE 0 0 0
cltldo ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2do ONLINE 0 0 0
clt2do ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
c0t3do ONLINE 0 0 0
c4t3d0o ONLINE 0 0 0

dl11-2 AT 27 AR a A

ZFS+ zpool status W & EH ol 4] A& 271 2 7FE A8 3| o} FMA(Fault
Management Architecture)oll A= ¢ 21t & 7= BVt ZFSZH FMA &7 | & 271
L Foll A HFet= & A g ok

L ol = A &4 E(pool) 2] Ao g 1 A A (cot5de)oll A BTal = W S
HoyFu e} 7|82 A = o532 255 o
= zpoolstatus -x & & A} 4 of 7] of] A E FMA A & v A 2| & H E3H o},

https://support.oracle.com/
CSP/main/
article?cmd=show&type=NOT&doctype=REFERENCE&alias=EVENT:ZFS-8000-K4

» At 20 AAE Ee AR wA ek

o 2T AAE 2ol o A3

117 .« Oracle Solaris ZFS & #] 3] 2 % & B3 271


https://support.oracle.com/CSP/main/article?cmd=show&type=NOT&doctype=REFERENCE&alias=EVENT:ZFS-8000-K4
https://support.oracle.com/CSP/main/article?cmd=show&type=NOT&doctype=REFERENCE&alias=EVENT:ZFS-8000-K4
https://support.oracle.com/CSP/main/article?cmd=show&type=NOT&doctype=REFERENCE&alias=EVENT:ZFS-8000-K4

4L AR LA ==

27

272

dn-2 AR AA LA AE)

# zpool status -x
pool: pool
state: FAULTED
status: One or more of the intent logs could not be read.
Waiting for adminstrator intervention to fix the faulted pool.
action: Either restore the affected device(s) and run ’zpool online’,
or ignore the intent log records by running ’zpool clear’.
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
pool FAULTED 0 0 0 bad intent log
mirror-0 ONLINE 0 0 0
c0t1ldo ONLINE 0 0 0
c0t4do ONLINE 0 0 0
logs FAULTED 0 0 0 bad intent log
c0t5do UNAVAIL 0 0 0 cannot open

<Physically replace the failed log device>
# zpool online pool c0t5d0

# zpool clear pool

# fmadm faulty

# fmadm repair zfs://pool=name/vdev=guid

FaAAeFEHeR e R AT
» 23 FAS WA A HFg o o] e Aol A 1 A A] = cot5de s v Tl
15 chA] Sebel o e o

# zpool online pool c0t5d0
w ANGRIAAA FE2AS ALBZFE

ol
0
¥
i
A

# zpool clear pool
Aslet 20 FAE wA| s A] kol o] &7 2 HE H512H zpool clear HH &
AHgste] 955 A& 4 ot o] Alubel Lo A FL A% Ash R A5 5l
Mo 27 A7) A g u 7hA 22w ek )R Fel 2 g,

22 AR S F AL EuA W g EH 21 AR E AL Ao 5T

319 ol o] 6] 9] ofel nhet AR
AR 2 o Fohie ZR A AT
Y 5 gl ok

|3l= ZEA A AR ] 27 2 Fol| X
A F s dlo| B & & A Ao A o &
|2} 2 3} zpool status ™ & S A}-8-3}o

ALF

t}-2 zpool status 2| A ¥ & ALe] o A| x| 7} A T U o}

w AMYEAY T Hudynh G & S v Aok
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scan: resilver in progress since Mon Jun 7 09:17:27 2010
13.3G scanned out of 16.2G at 18.5M/s, 0h2m to go
13.3G resilvered, 82.34% done

o AN SR WA A YU o E EH oS3 A E ok
resilvered 16.2G in @hlém with @ errors on Mon Jun 7 09:34:21 2010

A 8 A A= A AT AN F-E Fol = HEH T

o —
ﬂr
i

on il
)
A
N
>
(o

shd A AEE 25 e ol A dl o] B & 2] AW ® g T ZFSel] 4
DAY AEsta Aol Ao | AN S 3T 5
vt o] 7]5 2] F 7hA 2 o] 2 vkt 2t

m ZFSoll A& Ao 2 I g3t ool gut e]l AW & o} ©r] A5 S oA
A 2 Hbe) o] A AA ] A E 7heksbA gl AW EHE 4 95y ok AA
WA S 7 ] 2T AFE-F H o] E] ] oFof| u] | slo 2] AW ] 2 A A A

o E 1

At 2o 2438 ) A7 F7bo] H GBoll &3 7 ¢ £WH 500GB U A E

4

o AN E L Sk 7be sk kA ok Al A~
79 Ab-gAFe] H ) o) & A Ehs] FkE ol

A7) e

2| Adu e T2 A ~E 2elsh# ™ zpool status & = ARSI A L. dl &
2o

5 o] @) At A o] A e
o R AW 22 ATt

et

o2t

# zpool status tank
pool: tank
state: ONLINE
status: One or more devices is currently being resilvered. The pool will
continue to function, possibly in a degraded state.
action: Wait for the resilver to complete.
scan: resilver in progress since Mon Jun 7 10:49:20 2010
54.6M scanned out of 222M at 5.46M/s, ©0hOm to go
54.5M resilvered, 24.64% done

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
replacing-0 ONLINE 0 0 0
cltodo ONLINE 0 0 0

c2t0do ONLINE (1] 0 0 (resilvering)
cltldo ONLINE 0 0 0

o] e ol A c1tode Tl 2= 27} c2todo S & WA 5= F vtk Ale) 2 A bl 4] A4 ol
replacing 7HAF 2] 7} 9l thwd o] o]l E & 3ol &t

ol = g o] A& Ab&5te] Eo Rt

R Y 5L A5 wA S AR E A s 98 A o)

gl A Z A AV EE w7 A] Zo] o} 5
o) o] A 2] A & o] A8 3l &S ONLINE %= += DEGRADED A E] ¢ vt} 2] Al v &) &
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7he gk k2| K3 =) A uk, A| 28] of| m] 2] = o F & F 4 3}617] e /o= 43
AbSA 7 S A /OR T U -4 9 & o kg o) gl AW E o] gtE EH A o]
g A TR FEotyth A & S v 2 F T

# zpool status tank

pool: tank

state: ONLINE

scrub: resilver completed after Ohlm with @ errors on Tue Feb 2 13:54:30 2010
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c2t0d0d ONLINE 0 0 0 377M resilvered
cltld® ONLINE 0 0 0

errors: No known data errors

= o] thA] oNLINE 4B} 7} = 5z, Al sl gl el o] 2~ S (c1tedo) 7F T4 ol A Al A = S5 o

o] ¢ B

oS ol A= dlol B 4L 8 & Al st dl o] B & H 8k = i o] o &l
Avd g,

w2759 o] Z] “H| o] ¥] AL F8 AW

w276 9| o] A =AM E ut Y = oE e B

w277 9| o] X] “ZFS A AF 4 F AuEe] EAF B

ZRSE A 24, 554 D AP A 2 6 o] B 2 A}g-to] dl o] B 4t 919 %

3 sh gk el 2R ol £ 276}, Fo] F2 54| o8 A9, E vl el o] = Foll £4bo]

WA gk 7§ S o7l o] o] WIE 7} B Aol WhAl o] o 2] ol o] B B Al o] 4] &

75 dl o] ] = 4Fo] WA 4 9l <rv] ) 229} Ao Qo] A3 RrvITh 5, ol ol B 7}

Eabslo] o o] Ar oA A% & gl ok SR R AL 4k o]l o] £ % pel

aholl mhet Seb el 5 hA] 73 58 o) o o] B 7k 4k & gl of

o EojeelolE - Ee AT dlo]E Aol A2y A HE TE BT EA D
ko] o] o] ¥} 7} ZFsoll 2 & ghvich. o] Hlo] e 7} <akE 2§ A A E E i v o] B 414
AZe] AEES AL S QA B}

o A dlolE] - o] A5 B wed mis TP o] ol 4 dabo] WAl G e} o] £A| 2
Q18] she) = T2 2] of o -tol] a2 4 gl ¥ AL} A A 7} B

Eabg ek

olubzbe] Folut 222 & Eal vlo| B & Bele 5 glsvich E ol o) T AL
ShQl Sz k) of) o AL A 8 ] £ 255 7 o] 2] “ZES 7o) A 28] ¥ A4 AAE
Xk
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o ol 6] &4 54 48

7|8 0 2 zpool status ™ = SAbo] WAl th= A ut 3 A|BFaL o] &AFo] BEAY gh
A= A A EF Ut dE W ohg 3 a5y et

# zpool status monkey
pool: monkey
state: ONLINE
status: One or more devices has experienced an error resulting in data
corruption. Applications may be affected.
action: Restore the file in question if possible. Otherwise restore the
entire pool from backup.
see: http://www.sun.com/msg/ZFS-8000-8A
scrub: scrub completed after Oh@m with 8 errors on Tue Jul 13 13:17:32 2010
config:

NAME STATE READ WRITE CKSUM
monkey ONLINE 8 0 0
cltldo ONLINE 2 0 0
c2t5d0o ONLINE 6 0 0
errors: 8 data errors, use ’'-v' for a list
7t 9 3 AR A A 9 Foh A ek A RE E A T 8 0EE 2] 2] 28] of
oA & o] 2 gt 2 {7t odths A& obHth 1 o] = A A A el A A L= =
W&k A A H el B 2HE SRS dolel £44& o)At o] 2l g £ A
FTrto] FEEW AE O ® B F Utk £ B E 24 555 HAkshr] HE AA E
Aol Byt wetA ~F o] kg wivict @ F 2 27 A AH A o}
o o] A L {7t EASHA] ¢ Ao ® Bl Eo] Aa W o] 5 w7hA] 7] he] A

9oL ¥] & 79 zpool online W & ALEate] Eo| BE © F8 Al A 514 A 2.

dlo] B} &4fo] 2 AA el vlo]Hel A A - 2 237} 2 vk A &
=9 o Ay

# zpool status -v morpheus
pool: morpheus
id: 1422736890544688191
state: FAULTED
status: The pool metadata is corrupted.
action: The pool cannot be imported due to damaged devices or data.
see: http://www.sun.com/msg/ZFS-8000-72
config:

morpheus FAULTED  corrupted data
cltled®  ONLINE

Aol A Eol Hste TR S AlS 3 §l7] Wi ell £ o] FAULTED
1
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A il o) =

A" gd = d g &

She) 5 T2 2l b AR A ol mheh A A o] A% A58 4 el4 o,
A gl A ) HlolE] B abio] 18 AT A0 % £ g HTY 2 gl
Factdoled 3¢ s = dolEHE Mol A Hdalok gt o] H ol &
A F& HHsHA a1 o] Akl A B8 7 sl

g bl o] B &S ol 4] &AFo] WA g 7 5t d & oA 51 A Al A 5HH A] 2~ Hl ol A
SHF7FALA Y o F A L FI UG I o] F H 52 X A58 zpool status
vHEES AN Al L G & o T 2 F o

# zpool status -v
pool: monkey
state: ONLINE
status: One or more devices has experienced an error resulting in data
corruption. Applications may be affected.
action: Restore the file in question if possible. Otherwise restore the
entire pool from backup.
see: http://www.sun.com/msg/ZFS-8000-8A
scrub: scrub completed after @hOm with 8 errors on Tue Jul 13 13:17:32 2010

config:
NAME STATE READ WRITE CKSUM
monkey ONLINE 8 0 0
cltldo ONLINE 2 0 0
c2t5d0 ONLINE 6 0 0

errors: Permanent errors have been detected in the following files:

/monkey/a.txt
/monkey/bananas/b. txt
/monkey/sub/dir/d.txt
monkey/ghost/e. txt
/monkey/ghost/boo/f.txt

o F49) £ FIH AR 5o o] F B5-2 vhg 3} 2ol
o AA shed H 2 s o
A H ok ol & S ohest 2

/monkey/a.txt
o AA s AR

A vkl o] ¥ A & TEF A 2 7 F, el
SUWA()7FEA Gl ol B A3k o] st ol e 7 27} o] o] A=l o] ¥ A3

H A
ol Fol AUtk ol & 5 ok} 25 oh

monkey/ghost/e. txt
» dnode_t2] 7-¢-9F o], 77 Qla = A o Ak AA| 9D A 27} glo] 9

Aol 3t AA FE A F A

W7t EA g d & =9

monkey/dnode : <0x0>
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= MOS(Metaobject Set)ll 31 A Al 7} = A= 79 54 Bl L <metadata> ¥ ol 24 A
W5 7b A

Aol HE B e ghd o wiEf vl o] B ol A WA A ¢ std S ThE o'

ol F& Rt st gtdolyp vE B2 S & He| g 9 A 2 kA A o] FohH W2

AR S S5 91 A 4] T 5 o) e

ZFS A A F Ao &4 B

£ v} o o] ol 4] £ abo] AR ] o] £4F0 2 Q)8 B AL A E 4 ek
Ag e g A4S ST S Aok

= zpoolclear -FH ¥ &= zpool import - F WS A5t & 57 < d5vth
o] W& = mpx|t vl o] F EN A Mg AHE AE 2 2 52 AL A] =3 o} zpool
status 8 & AFS5to] £4E EL AR = 5 AAEHES F oS A&

S ohe3) 2o

# zpool status
pool: tpool
state: FAULTED
status: The pool metadata is corrupted and the pool cannot be opened.
action: Recovery is possible, but will result in some data loss.
Returning the pool to its state as of Wed Jul 14 11:44:10 2010
should correct the problem. Approximately 5 seconds of data
must be discarded, irreversibly. Recovery can be attempted
by executing ’zpool clear -F tpool’. A scrub of the pool
is strongly recommended after recovery.
see: http://www.sun.com/msg/ZFS-8000-72
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tpool FAULTED 0 0 1 corrupted data
clt1ldo ONLINE 0 0 2
c1t3do ONLINE 0 0

4
95 Asbel] A B Z 2 2 ohg Yol AHg317] 93 A e
# zpool clear -F tpool
AR AR A EE 7P L AL A 2 ek oh 5 3 v 23k v A 2] 7F AL Y e

# zpool import tpool

cannot import ’tpool’: I/O error
Recovery is possible, but will result in some data loss.
Returning the pool to its state as of Wed Jul 14 11:44:10 2010
should correct the problem. Approximately 5 seconds of data
must be discarded, irreversibly. Recovery can be attempted
by executing 'zpool import -F tpool’. A scrub of the pool
is strongly recommended after recovery.

o2 Agfo] AW E BT 2 A A= TS Wl ALl 9

rSL'

At
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# zpool import -F tpool
Pool tpool returned to its state as of Wed Jul 14 11:44:10 2010.
Discarded approximately 5 seconds of transactions
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zpool import -o readonly=on tpool
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Eol AH-8-3 ZFs 2% 3k o} 7t o] B k57

e

S;,— Ap&slod YA Al A~

(e

°m1> _WJ‘

sysA# zpool get all rpool

FEE T AL 7] H HA

= 9 gF

o
o o =2
sysA# zpool list
NAME SIZE ALLOC FREE CAP DEDUP
rpool 74G 5.42G 68.6G 7% 1.00x

:].L/H e — /\ltiﬂ-al—x/]r/].

sysA# zfs list -r rpool
NAME

rpool

rpool/ROOT
rpool/RO0T/solaris
rpool/RO0T/solaris/var
rpool/dump

rpool/export
rpool/export/home
rpool/export/home/admin
rpool/swap

USED
5.48G
3.44G6
3.44G

303M
1.01G
97.5K
65.5K
33.5K
1.03G

v ZFS 24k o

e
gl
o

Aeg

282 Oracle Solaris #2]: ZFS 5t & A] ~®] . 2012'd 2¥

E%JE.A]}\E1O]3ﬁ'£
l

ol

™ o} 7}o] B A A st gid

A

S[=8

HEALTH ALTROOT
ONLINE -

MOUNTPOINT

/rpool

legacy

/

/var

1000M -

/rpool/export
/rpool/export/home
/rpool/export/home/admin



B0l A5 7FS 2§ 4E o} 7o B RHE7)

o2l ThA| of| A =3FA 2~ AF2] o] F2 rpool@snapl Y A A ~EH 2
sysAo| i | A A A8l 2 sysB YT} rpoole] 7] E FE F o] Fo]m Al A}
Al ~E ol A= ohE 4 sl F o

ez AP

SR FEF YL HEYC

yud

sysA# zfs snapshot -r rpool@rpool.snapl

Ao A 29 W Wm 2y sk A A she] 2y sk o} Fhol LB F YU Bk,

sysA# zfs destroy rpool/dump@rpool.snapl
sysA# zfs destroy rpool/swap@rpool.snapl

28k BF ol Al 2 E mho] el o] A i B o) i v o) B 7} s A ki)
FEQIE At A Gm BE 2 A AsHA vhal A

a. Z2YAEFAE S DA A 2R T Y A2 ST}
oS Ao A= 3 FE AW AES 3781 7] ¢l 8ll /tank/snaps 3L Al 2~ o]
R A=

sysB# zfs set share=name=snapf,path=/tank/snaps,prot=nfs,root=sysA tank/snaps
sysB# zfs set sharenfs=on tank/snaps

b. A7 Al 2¥ ol 234
o Al kAol 4

sysA# zfs send -Rv rpool@rpool.snapl | gzip > /net/sysB/tank/snaps/
rpool.snapl.gz
sending from @ to rpool@rpool.snapl
sending from @ to rpool/export@rpool.snapl
sending from @ to rpool/export/home@rpool.snapl
sending from @ to rpool/export/home/admin@rpool.snapl
@
@

3
S8 2 AR B o,

sending from to rpool/RO0OT@rpool.snapl

sending from @ to rpool/RO0T/solaris@install

sending from @ to rpool/RO0T/solaris@install

sending from @install to rpool/RO0T/solaris@rpool.snapl
sending from @ to rpool/RO0T/solaris/var@install

sending from @install to rpool/RO0OT/solaris/var@rpool.snapl
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2213 o] 7ol A Shell(R) w4 &
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A A
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ok boot net:dhcp

.Welcome to the Oracle Solaris 11 installation menu
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Install Oracle Solaris

Install Additional Drivers
Shell

Terminal type (currently xterm)
Reboot

ubwWNE

Please enter a number [1]: 3

EFda o] g}
AA ZFE F t]2 A7} format T2 Bl El o] 2] 5 =4 &g},
# format

Searching for disks...done
AVAILABLE DISK SELECTIONS:
0. c2t@d0 <FUJITSU-MAY2073RCSUN72G-0401 cyl 14087 alt 2 hd 24 sec 424>
/pci@780/pci@d/pci@9/scsi@d/sd@0, 0
1. c2t1ld@ <FUJITSU-MAY2073RCSUN72G-0401 cyl 14087 alt 2 hd 24 sec 424>
/pci@780/pci@d/pci@9/scsi@d/sd@l, 0
2. c2t2d0 <SEAGATE-ST973402SSUN72G-0400-68.37GB>
/pci@780/pci@d/pci@9/scsi@d/sd@2,0
3. c2t3d0 <SEAGATE-ST973401LSUN72G-0556-68.37GB>
/pci@780/pci@d/pci@9/scsi@d/sd@3,0
Specify disk (enter its number): 0

ZEZF 236 SMIVTOC) #l o] &3} f &F ] 23 F ko] = Elo]200]
N A gl

T g Ho|l5& HESH FE F t|x T sMId o] £ EEte] 2~ 00] A=A
shol gt o},

selecting c2t0d0
[disk formatted]
format> partition
partition> print

I 8 3 7§ SMI(VTOC) &l o] B-& A1-&-3} o t] 2 o] & o] B2 A A A e},
oS w5 Wy S AFEsto] Ao Hol E& A AT ol B3 HE L 2 F

HAAE ATt g omz EntE v %Hl l**ZHXW"”XIE—H;}LIE}.
= SPARC:

sysA# format -L vtoc -d c2t0do

@ehol 2 00) £l 22 $7bo) 45| YA LA ALk o WAl A
P2 o o] A 4B o] G L FE F & efo| 2 go) ARSIl F S

E
AmﬁqqﬂLE@%QWQ%QQﬂW@ﬂﬂ@W%%OMM%Mm
o == 5he 4

PR S = PEp

sysA# fdisk -B /dev/rdsk/c2t0dopo
sysA# format -L vtoc -d c2t0d0
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sysA# installboot

286

Zefo] 209 T 22 F ko] A 8] YuHE| KA S ghTh 5] W ol
T3 g odol A B o] oL T = E Lebol 2 0o AT LT A4S
% gl 451 eh, 7] 2 -3k of o Bl o] 3 54 of) th g 214§ U] &£ Oracle Solaris
B AR 0 9 229 o]z FE 5o Al ~ulo] AL E R ] aT Gl A%
e S BRI L

FE ES& ohA gk
sysA# zpool create rpool c2t0d0s0

CERELEPSPHES LE TR X el

sysA# mount -F nfs sysB:/tank/snaps /mnt

SEE 2y AT,

sysA# gzcat /mnt/rpool.snapl.gz | zfs receive -Fv rpool

receiving full stream of rpool@rpool.snapl into rpool@rpool.snapl

received 92.7KB stream in 1 seconds (92.7KB/sec)

receiving full stream of rpool/export@rpool.snapl into rpool/export@rpool.snapl
received 47.9KB stream in 1 seconds (47.9KB/sec)

bootfs 5 F RS AR Tl
sysA# zpool set bootfs=rpool/RO0T/solaris rpool

D093 29 9 A S b WS Uk

d & s¥ ot Zah

sysA# zfs create -V 4G rpool/swap
sysA# zfs create -V 4G rpool/dump

A g 55 37] A A ol o & AA) g+ W22 Oracle Solaris ¥ &]: 3| 2 5} ¢
A 28] o]« gk I A S FERSIA Al L

BES vl E 3t

th DAl = HE E5S5 AT 5 UL F BES v Edl of gt

sysA# beadm mount solaris /tmp/mnt

mlo

A ez FE LSS AA e
= SPARC:

/tmp/mnt/usr/platform/‘uname -i‘/lib/fs/zfs/bootblk /dev/rdsk/c2t0d0s0
= x86:

sysA# installgrub /tmp/mnt/boot/grub/stagel /tmp/mnt/boot/grub/stage2
/dev/rdsk/c2t0d0os0
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LA ZA LA A AU A A2 A=t E WA L2 ZFAE T = AT
NERZARAREAZTch 2™ chF Al 2 o] A FA AR E A FASEE Fcl

# devfsadm -Cn -r /tmp/mnt
# touch /tmp/mnt/reconfigure

BES] u}-&E & &l Al g e},

#beadm unmount solaris

sysA# beadm list

BE

solaris-

solaris
# beadm

Active Mountpoint Space Policy Created

1 - - 13.26M static 2011-09-28 15:23
- - 3.87G static 2011-09-29 08:20
activate solaris
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Oracle Solaris ZFS 4 &} v} ¥

w289 9|0 A “A A4 F Ay
w294 ¥ o] x| “mpd A 2~E] A >

A7 aky
t}5 Aol A= ZFS A A4 =5 ‘ﬂ% EUE S AR S AT E o A A A E
A 8l Aol "/H 3 AFA B 211 A “Oracle Solaris ZFS A &l 4 2 & &5
Fxsd A2
Ak A 20
n  F| Al Solaris H 2] 2~ 0F | 2] & AF-&-5ho] A| 2Bl & F] A AFE] & F x| g o)
n AA A 2E] ZFe] Bl tf g 7] W B 8 A e S EF oh
n dolEHo] A FE ] So el dAl & e v e Ty E
Ab8sho] ARC 227] et & A ebabel S8 2 2 1 o] 5s A Aol 4 L8

el €49 ol Lo sl

w TEAAMEE T A S e BAALL
. E}%uéﬂézizpsﬂliﬂl A& AR T
# mdb -k
> ::memstat
Page Summary Pages MB S%Tot
Kernel 388117 1516 19%
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AL EAR Y

ZFS File Data 81321 317 4%
Anon 29928 116 1%
Exec and libs 1359 5 0%
Page cache 4890 19 0%
Free (cachelist) 6030 23 0%
Free (freelist) 1581183 6176 76%
Total 2092828 8175
Physical 2092827 8175
> $q
v v R EARS A sEA] 98l ECC vl ] & Abg- sk Aol F5UTh 7| S5 A
W wel o 2 old dlolE 7t 4 4 Atk
» A7 FY _ZFS TS ARt whE 22 st e o] Ao 7 <lg A T A
A)ZbE Foli ol o] B |uk ahEgo] 1Ak, A i < 8 A o] e
S LUtk A7 A o Z dlole & W e al| of gt vl o] B 7} F 27 7 ¢
W) & of gl vk o o] B B b g A Bk of 2 7hAl Wy & ohe 3t 24t
w A7) EE U ZFS AW AL
» ZFS & to] B o 7 M. zpool split ™ & & AH-&-5hof ] 2] & ¥l ZFS |
Zo| gt 2A) 2 g uhs & oyt
v g Zebo] = o Wi o] Al & AHE R g

= 3} =9 o] RAID

= ZFS7} A Aot FEE el @ 9l =5 5H= 9 o] RAID H 4] JBOD R =&
A g v Aol Abgshs Aol F vk

» &= 9 o] RAIDY ZES 5 E(E & F vhS A8 g ok
» ZFSTEH ARE Al of B Tk o] A - & B A dolH EUAS HETEF
YT = ZFSE T A gt} 7| 2 A A4 AR of] T3 % RAID Eﬂ 2 of] A o]
TEE

RAIDZ, RAIDZ-2, RAIDZ-3, 7| 2] &} 2+ ZFS
AbSshE 7] A A FR U I S AE A of Ao
HEslal el g ¢ el

s FEUTE=Ee| Ao e WY 1/2-3/4 378 FI Y Aa 7 AR g o)

REA IR A
| ZFsel

n AA Y23 E LSS T AT
SolstA ek Setol 2ol &
» ZFS7hdlolH =Y AE

» W E S RHEH ok v A A7 AR

27| A& A1 02 AR5 f 7 Bl &
° 2 gke] L w7 o] Bogel g o,
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AL EAR Y

s SF

P

# zpool create tank c4tld0 c4t3do
"tank’ successfully created, but with no redundancy; failure
of one device will cause loss of the pool

vy E Fo A nHyE ol a2z A4S A3}
RAIDZ 9| 74 - VDEVY 3-97]| t] A3 T F o & H<5uoh
d o] & 2} g-5ted St g o] g0 = QI3 AHE F A A2 E v T

>

= A 2o 07t BH G o] FES FAIR A7) Bl AAE AFE )
=}

2+ LUNS £ LUNC & 3
S

Z| A ©] metaslab 27| & A s} W Z}o] 7} 4l &k 73 -(ell: 128MB2} 2TB) LUN+&
sttsl ] mhAl A] 2.,

o O whE A2 BTE A U] Slo) A TE ES 2 oole] EL A= Aol
Feruiet

x4 [-43to] Sefol A2 FE Z& utFuU o) px A E A= 245}
upAX] Q dHEA © 7 A AE O] ZES FE F 2 A AE] A x| Al wbS o] At T
EZSUEAYFE FE A HEE A o3 v 53 &S AR o

# zpool create rpool c0tld0os0

T
g

cvlddE FE ES Atk d & EH

|
A
dlo
ig
L
jl)s
L
A

# zpool create rpool mirror c0t1d0s0 c0t2d0s0

FEEZ2vHE A Eedd vaa PSR gtEo|of g ol RAID-Z &=
LEglo| T A2 A A= A G T zpool add ¥ B S AFE-5le] H 23 &
Frrgomn ofel vy F FALS] H R AR E R % A 1k, zpool attach

1+
W& Al gale] w2 ¥ Thak A S AT S ol

FEE9

fo

SUHE Folt FE o] & wpA upAl A
| =57 g 4 slg ok

HFEZ A WY

o AEAE AL gakol AR AR Z 0 FE B wHE It pe A M AHE AH 8 A
w}A 4] 2.

134 .

ZFSE 77t &5 el £ ZE o] glo| & A A E g o}
A AsS sl ME yArar=4FetAa g A FH A LUNS
]t} ZFSell LUN A2 A & Bt} &A}A| 5] A 80 ZFS7F o 2 1/0 ¥ A
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o ol Ao} 7ol BB E TS WE Aol LFE AW AE FA| AL
Zglv o),

- SlEWH AL S Fh YA TR ALSAR Qb o2 ) o] 3177}
28w %ol o E4vlh

# zpool create tank mirror c1d0 c2d0 mirror c3d0 c4do
= RAID-Z ARZ& E - 9| 2l E] 7} 1(raidz), 2(raidz2) =+ 3(raidz3) ¢l 371 ¢ = 2] €]

Ao A}ﬁ*}ﬁ ‘{P‘é % 9041 ok RAID-Z 74 & T 2 21 271 & 2o s} o} )

JHlA © 7 dlo|HE & & A (128K 0| A E 231 ¢S wf] A 5 o] AT}

. ZF7b37) Bl 23 (2+1) 2] 270 VDEVZF £ 3H% © Y ) 2] E] RAID-Z(raidz)
T4E& e BHAA L
# zpool create rzpool raidzl c1t0d0 c2t0d0 c3t0d0 raidzl cltld0 c2tld0 c3t1do

= RAIDZ-2 742t &4 ol o] B 7184 & A 351w, RAID-Z9} v =@t
%5 A T e E ek RAID-Z 3= b ek vl el of u) sl A5 g
MTTDL(Mean Time To Data Loss)= ﬂ]%?}‘r] t} 67 9] Tl A~ = (4+42)0] o] 5
)| 2] ] RAID-Z(raidz2) 7~ = 95 o}
# zpool create rzpool raidz2 c0tld0 cltld0 c4tld0 c5t1d0 c6tld0 c7t1do
raidz2 c0t2d0 clt2d0 c4t2d0 c5t2d0 c6t2d0 c7t2d

» RAIDZ-3 7A2 Y23 372 Fd st Al Aol v 23 e 75 AR
Nov g Hojut 7h-EAd & Al T juth 97 B 2 A (6+3) ol A A JH 2] g
RAID-Z(raidz3) 7-4 & w54 th

# zpool create rzpool raidz3 cOt0d0 cl1t0d0 c2t0d0 c3t0d0 c4todo
c5t0d0 c6t0d0 c7t0d0 c8t0do

Oracle ©] o] €] ¥] o] 2~ ¢j] o g+ & 2 A W

=

Oracle tl o] Bl H| o] A& W= = A9 ob g A AL F WS ves)] BAA L

w " E E EE = o] RAIDE Eofl AR T

= RAID-Z &2 dHEA 0 2 glo] 9] 7] &hg] F-3lol A= & ¥<51]c}

n do|EHo] x| F 2O HE O] 2 AR F AFESle] A2 A HE E& qhE o}
m ol7lo] B Z 7o) tf 3k A2 /) F5 whtE )

AR RE W 8- o A S R R SR A 2

n FuATSAoHH F S35 80% of & A o}
w glo] g} 7|/ 7] AHe] H5he] - vl ¥ E Fo| RAID-Z E X ol AR U
n HT ol 7 AR

A
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2 Joll A Aol 7} WAy F At Al o] & A H o]
ll“ﬂ%%iwﬂlH“L%- | o} 22 7Bt st =g of £A| &2 ol 5

A o] A 28k 4 gl= A ok
az%ﬂ%ﬁﬁﬁﬁuihﬂ%Ediiﬂﬂﬂﬁ°@1 = smtp-notify A W]~
TA 5= Aol F5 Yok A g Ul £ snf(5) 2 smtp- notlfy(lM)«] oF g w7 H:] >
LTS EERNES

Z|EAo g AR gy FE ARG A A AHF o2 HAE R
/etc/aliases It Lo A FEZ ALE AL A A of] el gH B A S F7hebH b5 w52 gh
AL gl & WA g o

Qﬁ,éﬁ Mﬂ

-------- Original Message --------

Subject: Fault Management Event: tardis:SMF-8000-YX
Date: Wed, 21 Sep 2011 11:11:27 GMT

From: No Access User <noaccess@tardis.drwho.COM>
Reply-To: root@tardis.drwho.COM

To: root@tardis.drwho.COM

SUNW-MSG-ID: ZFS-8000-D3, TYPE: Fault, VER: 1, SEVERITY: Major
EVENT-TIME: Wed Sep 21 11:11:27 GMT 2011

PLATFORM: Sun-Fire-X4140, CSN: 0904QAD02C, HOSTNAME: tardis

SOURCE: zfs-diagnosis, REV: 1.0

EVENT-ID: d9e3469f-8d84-4a03-b8a3-d0bebl78c017

DESC: A ZFS device failed. Refer to http://sun.com/msg/ZFS-8000-D3
for more information.

AUTO-RESPONSE: No automated response will occur.

IMPACT: Fault tolerance of the pool may be compromised.

REC-ACTION: Run ’'zpool status -x’' and replace the bad device.

A A4 # F7HE TUE YT zpool list " & 3 zfs list &S AF-8-5}o 3}
A

Miwﬂﬂﬁﬂﬁ4%ﬂ%ﬂiiiﬂ%ﬂ%§44ZH*%E%ﬂiﬂ
T AHE T oM 2fslist HH O R YA A = A ¢ AT R AT
%ﬁ%%%%?%aqqzﬁhﬂt*”“ﬁﬁ°4%ﬂﬁ ke A
ARG E = H A S AP E R T

ohe Al 2 A

tho Aol A= zFS oF L Al 25 A A ol o s A w3k o

F el Eelol ool Abg At whel 2] 28] @ B E U T
shed A] 26 ) 2 ol o Abgohe] T g 3k Al o] Tl 23 B Fel o

o eFshi= Hlo] F 4o,
Ag A 1F A S A ate] of el AHg A} o B0l T a3 F1E Relehe

Aol F5

Oracle Solaris #2]: ZFS 5t & A] ~®] . 2012'd 2¥


http://www.oracle.com/pls/topic/lookup?ctx=E23824&id=REFMAN5smf-5
http://www.oracle.com/pls/topic/lookup?ctx=E23824&id=REFMAN1Msmtp-notify-1m

- ZESEE AN AES Ageld W F4 Y A6l 5% A E A e

= ZFSrecordsize 55 % ®.E Oracledb block size$} & A A| 7t}
7

[
= 8KBrecordsize ® 7] ¥ primarycache 3= AF-&3lod 7| & o o] Bl W] o] A~ Fo|
2} ¢l ~ 5ol /\]/RETJ__} S b=},

dl o]l H o] ~ Bl o] &

m 7| recordsize & primarycache 355 AF-£35}o] 7| E d o] Ej W] o] 2~ Fof] Y A
ol S utEa Ho| & 37t vt d A A8 S A3 F| 48k}

n Ud=S A}_g_oiﬂﬂﬂ 31 7]+ recordsize ¥t 7} prima
A stod of ko] B o ofFfo] B 2 7 v}l *lé R

AR e Thg A

Ofr

rycacheE metadata®
].

w T

s

EX RS

http://blogs.oracle.com/storage/entry/new white paper configuring oracle

ZFS 3} Y 2] 2~ H 2 1] vy

ZFS 7e) 2| 28 g B e ste] Abg b5 A Bl a3 T2k kg A A E P o,

= "] zpool list & zfs list ¥ 3 & AF-&35}od 1t A| A~
5 e ol ch el A 4] el du B ar B4 shed A ~eo
e a5 A (o B E AFE5EA] npA A L
m zfslist -ospace W & & AF&-3te] ohd A ~®] F7F ARES A oh
s B2 Afolef Ay ako] ahd A AR F S AFS T
At BEdlolH A AR E A 5 olsHTh
# zfs list -t all
n A2EIS ARG HE O] var 7Y gl o] i
A w4 A E L el obg B sho] 2 abolo] £E E E11E S o] GhE S
3l of gk Tk,

o E % fostat WY& AHE el ZBS 3 4| o] S Aol g EAIF 5 9]

[e) = h=4 =<

v E A oluf gt A A8 R A S B gl vh ok el Al A =
Qb ) 7S ko A 25l el g o] Frieh
# fsstat /

new name name attr attr lookup rddir read read write write

file remov chng get set ops ops ops bytes ops bytes

832 589 286 837K 3.23K 2.62M 20.8K 1.15M 1.75G 62.5K 348M /

. gl

= Th A AE 2Nokg B o,
» B Zefo| R Az Ed o] = Fr/ANE MY S AL
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Oracle Solaris ZFS " A A v

= O

o] 122 Ag 7h5 3 ZES WA, ZF WA o] 7] 5 4l ZFS A 7} 7] 5-& A - 5F+= Solaris
osell =l &l 4 gk o}
o] FE2 Sy 2t o7 FAF T}
297 9| o] x| “ZFS ¥} A 7| &.”
297 9| o] x| “ZFS & ¥ 51>
m 299 7| o] Z| “ZFS T} Y A] A~ H) B A1

E
el
ZFS M A & B A 2~ 8k 4= 2l 5 T} zpool upgrade =+ zfs upgrades AF-$3to] &
T = vt A el o] @A) A3 59l Solaris B 2| 2~ ol A Al F5= HA Rop b2 Aol x
A e 4 glssu T o] HE S AFE5le] U A Al AR HAS Jade|l =g
AFH

zpool upgrade 2 zfs upgrade ™ & A}-&-of o gk Ab A g W} &2 182 7| o] &] “ZFS ¥}
Al 2~®l) o e o] =2 1l 99 | o] A] “ZFS A A A EF o] g o] = E F A FA A L

=
ZFS E W A
T} 3ol A<= Oracle Solaris = 2] 2~ ol A A F-3l= ZFS & HA 555 Ko HF1 o}

WA

Oracle Solaris 11 A
1 snv_36 7] ZFS WA
2 snv_38

Ditto & (34| & | €} vl] o] )
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v A Oracle Solaris 11 A=

3 snv_42 gk 23 o 5l o] F 3] 2] E] RAID-Z
4 snv_62 zpool history

5 snv_62 gzip H& el E

6 snv_62 bootfs & 55 & W

7 snv_68 He|E A g 20 AR

8 snv_69 219 e

9 snv_77 refquota & refreservation 5= A &
10 snv_78 WA A

11 snv_94 kgl 23 A

12 snv_96 2k T E AN

13 snv_98 snapused TEAA

14 snv_103 aclinherit passthrough-x 53 & 1
15 snv_114 A 2 2 AAE

16 snv_116 stmf o5 A W

17 snv_120 EFALRAID-Z

18 snv_121 2k ARG AL A

19 snv_125 3 A A A

20 snv_128 Zle(0 Zol 2l Ad) & darels
21 snv_128 5 A A

22 snv_128 FARETEAR

23 snv_135 Slim ZIL

24 snv_137 Al 2E £ A

25 snv_140 AR 238 A

26 snv_141 kgl 2 AR A A A e

27 snv_145 FAE 2 Ak a5 A

28 snv_147 t}% vdev t Al

29 snv_148 RAID-Z/7| 2 sfo] 22| = gheha}
30 snv_149 o s}
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31 snv_150 A5l s list' A 5
32 snv_151 IMB =5 27|

33 snv_163 Pk I A1

ZFs 3t A| 2" W A

o} 3o A = Oracle Solaris B 2| 220l 4] A ¥ 5}+= ZFS 3 Y A| 28] M A& H ol Fch
k) Oracle Solaris 11 e

1 snv_36 Z7) ZFS 3 A 28 W A

2 snv_69 Gabgl vl H g 2] g

3 snv_77 ) A AR ] g gl A] A 1 f- Al RH(FUID)

4 snv_114 userquota 2 groupquota 5= & K

5 snv_137 Al E A4
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ACL
ACLS = AXH, 209
ACL *P , 208

ACL *P =1, 208

acllnherlt SEAM, 209

POSIX E 8] = E ACLT} #}o| &, 204

ZFS t] ¥ E 2] 2] ACL
AA gAY 211

ZFS 3} o] ACL A & (Compact 2=
(el), 224

ZFS 3} % ol 4] ACL A4 44 A (Verbose 2. E.)
(e, 217

ZFS 7t U of] 4] ACL A & (Compact = E)
vl 223

ZES 3} o] 41 ACL A & (Verbose Z.X)
29 u:]’ 212

ZFS 3} Y of| A ©k<= ACL =4 (Verbose &
(ell), 213

ZES 3} Y of| A 4 A
A 210
2 0>

ZFS 3} °] ACL
AbAgE A, 211

ZFS 3} o] o= ACL 54
(<), 216

Aw, 203

ol xﬂ 2~ ist) 206

601- ‘rr‘ﬁ, 206

& Al AH ) 204

ACLGE AH EE
aclinherit, 127
aclmode, 128

(Verbose E.E)

ACL 2.2 Solaris, ZFS$} 7] & 1} 4 A 2~ Hl 9]
;‘(]-o] ) 40

aclinherit 53 A X, 209

allocated 5 —*i AR A 78

altroot #i ﬂi Al 78

atime 5 ~i Xqi ‘é”é‘, 128

autoreplace 55 A H, 4™, 78

available 55 A X, e a4, 128

B
bootfs 5= A M, A™ 78

C
cachefile 5= X A" 78

canmount —i A

A, 128

A gk AT, 141
capacity 55 F X, A9, 78
casesensitivity & *i . _“L, An, 129
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