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Oracle Solaris 10 1/13: zfs 2 zpool ™ & oll = zfs ¥ zpool 3} 9] ™ & 7} 2| L =5 = F4 ol
tf gk ApA g A B E A sh7] Sl AR = help 39 W E o] E7HE[ ] Sl T

d & &= v} 3 o)

# zfs help

The following commands are supported:

allow clone create destroy diff get
groupspace help hold holds inherit list
mount promote receive release rename rollback
send set share snapshot unallow unmount
unshare upgrade userspace

For more info, run: zfs help <command>
# zfs help create
usage:
create [-p] [-o0 property=value] ... <filesystem>
create [-ps] [-b blocksize] [-o0 property=value] ... -V <size> <volume>

# zpool help
The following commands are supported:

add attach clear create destroy detach export get
help history import iostat list offline online remove
replace scrub set split status upgrade

For more info, run: zpool help <command>
# zpool help attach
usage:
attach [-f] <pool> <device> <new-device>

AFA B U 82 2fs(1M) = zpool(IM)= & 5] A] 2.

ZFS 2 Y3t ¢4 5 7] 5

Oracle Solaris 10 1/13: ©| = 2| 2~ ol &= t}5- 3} Zo| ZES 2~ Akl o gk gk A= 7] 5 o]
e,

m  zfssnapshot & oll = o] & of| th 3 FHoF P& Al 3-5F= snap A o]
gyt d & ¥ oha 3 25
# zfs snap -r users/home@snapl

n 2fsdiff - F AW Ak Abololl FIhE SIAY A H BE vk A st g
AAY FAH AT ALE 2 A= Fotd BE
b5 ek AA @5 A F oA e th ol 2 S kg3 24 ok
# zfs diff -e tank/cindy@yesterday tank/cindy@now
+ /tank/cindy/
+ /tank/cindy/file.1

50§ & AEEho] EASIES UG S AT 5 ek o F 5
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# zfs diff -e -o size -o name tank/cindy@yesterday tank/cindy@now

+ 7 /tank/cindy/
+ 206695 /tank/cindy/file.1l
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A2E S5 AREAGT FolFch ol s 752 AES 2 E9 9 31y
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A28 55 ARE 74 3k A 28 o A -45 A v mountpoint 55 K 33 e
ZA AL ALE FE AR FAE ] o] & FA| A AR E AA T £ )= FAXS
Al F g o}

AA G Y& 217 H o] A “ZFS AW AF ~AEH | o2 S5 AR I A S
PR

ZFS =4 At X} o|(zfs diff)

Oracle Solaris 10 8/11: ©] = 2| 2ol A= zfs diff ¥ ¥ & A}-&-5}o] ZFS AF Aol &
slol sk 4= 9l 5 o),

o & Fof,the T 29 skl B4 AT g AL

$ 1s /tank/cindy

fileA

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

fileA fileB

$ zfs snapshot tank/cindy@0914

o Fol, 5 2 AE7He] Aol & Bl shelw the ] S FRE ek A

$ zfs diff tank/cindy@0913 tank/cindy@0914

M /tank/cindy/

+ /tank/cindy/fileB

22 Azl A me ol E 2] 7k 54 ¥ g2 Lheb L Tk + file7t b 2o Abol
£ & heblv ok

ZFS AL EETH AT IR e

[e]
Oracle Solaris 10 8/11: ©| = | 2~of| A = v} 53} 22 Al ZFS A A4 & 7] 5 o]
R A=
= zpool import -m ™ &S A}-&5}o]
L2978 o] x| “*pEk¥ &1 AR 7} 3)

w U ASRER ESIIAE Fuh

7| AR 7L 2 A EAE Foll A AT =AU A

Hlo|H & 578 5 olFu &+

P 7 E R L

m o] & E] 2~ o] A 2§ A] =] RAID- Z(raldzl ra1d22 T = raidz3) A4 2 97| 170 A g

s FAA717] el Ats oz ml e E s G5 Aol Al 7t ® JZ.%?&:%IE} o] o] E{ 7}
YT AT E A 297 ¢ 18| o] =% 7| ERAID-ZE ] A A E
A5 = TS dlo|Hol sl U wlE}l o] B 7} m] 2] 3§}
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RAID-Z &ol| 4 vl el & vl e} dl o] Bl = v 2] = A4 Eo] Al&shes A vl
stedof o g Frt He & Al getA gudet vleidd vEtdeolH 2
F7h & 2bo] 4n] E| A vERAID-Z .5 = o] A "2 29} 5 d5H A ) o 2 &
FAE 7o LA ool A HTh

A T g ods YT

7| F7NA A EEEA Y ALY EdAA S O Eq 2O 20 BE

AR E v YA dlo] 7} A E & sl= AYUTh 712 5714 S5 AR kg e 2
AR ste AL AAE A GsUch 5714 A el o Esle= S& ZE2 O g &
T olom dolE A o] WA S = gl T

sync 5 & AR 7Y A AR o] vtE X 7] A s Foll AT F odFh o=
Ag-oll & 55 AH gto] SA ASH Yt o & &9 ohs 3 Ay

# zfs set sync=always tank/neil

zil disable "I 7N ¥4+ sync 55 & 2.7} £33 Oracle Solaris 2 2] 2~ ol 4] T o] A}
A& ol T

A gE W82 3 5-18 RS Al 2.

345l ZFs = vl 2] A|

Oracle Solaris 10 8/11: ©| E 2| 2o A &= -T 41 & AF-&-3}o] zpool list & zpool status
7

el A Lo FhE Al st FE A RS AR S s

Tt g o] FrtE E A g 2 el AW E A E 7} zpool status HEH O E

w AW AR T Rl d & S o 2y oh

scan: resilver in progress since Thu Jun 7 14:41:11 2012
3.83G scanned out of 73.3G at 106M/s, @hllm to go
3.80G resilvered, 5.22% done

o 23 A F Rk E S e 2 Th
scan: scrub in progress since Thu Jun 7 14:59:25 2012

1.95G scanned out of 73.3G at 118M/s, 0h1l@m to go
0 repaired, 2.66% done

o AN SR WA A YU o E EH oS3 A E ok
resilvered 73.3G in 0h13m with @ errors on Thu Jun 7 14:54:16 2012
s 23 4B WA A Yk d & ohe 3 2S5y o
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20

scan: scrub repaired 512B in 1h2m with @ errors on Thu Jun 7 15:10:32 2012
A gl 2a2w] Ao vAAd Yot o & ¥ o3 25T

scan: scrub canceled on Thu Jun 7 15:19:20 MDT 2012
o 2T Y AW E S E A A = A AR AT E Aol = A &5t

# zpool status -T d tank 3 2
Wed Nov 14 15:44:34 MST 2012
pool: tank
state: DEGRADED
status: One or more devices is currently being resilvered. The pool will
continue to function in a degraded state.
action: Wait for the resilver to complete.
scan: resilver in progress since Wed Nov 14 15:44:34 2012
2.96G scanned out of 4.19G at 189M/s, 0hOm to go
1.48G resilvered, 70.60% done

config:

NAME STATE READ WRITE CKSUM

tank DEGRADED 0 0 0

mirror-0 ONLINE 0 0 0

c0t5000C500335F95E3d0@ ONLINE 0 0 0

c0t5000C500335F907Fd® ONLINE 0 0 0

mirror-1 DEGRADED 0 0 0

c0t5000C500335BD117d@ ONLINE 0 0 0
c0t5000C500335DC60Fd® DEGRADED 0 0 0 (resilvering)

errors: No known data errors

ZFSACLAIE 84 ol &A%l 7| &

Oracle Solaris 10 8/11: ©| & 2] 2~o| A = th5- 3 22 ACLY] FAHE 7] 5 o] Al & FH o).

» T ACLel = ¥ AAMA A gHE Al 215431 deny ACE(H A 2~ Al of &-5) 7} 8 5} 7]
or<su o), aﬂ— %01 0644,0755 == 0664 °ﬂ deny ACE7} 32 9 5} A 94 |1t
0705, 0060 52| ® = of = deny ACE7} Sk
olﬂ 5 Zholl = ©h<= ACL(l: 644)°ll deny ACE7} £ U T} of| & 5 v} 53}

SRsh=d
# 1s -v file.l
-rw-r--r-- 1 root root 206663 Jun 14 11:52 file.1l

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

Oracle Solaris ZFS 2] A 4 . 2013 6¥
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5:everyone@: read data/read xattr/read attributes/read acl/synchronize
rallow

<= ACL(“ll: 644)°ll tff gk A &% oll &= deny ACE7} 2 35| 2] ef 5t} ol & &9
L
# 1s -v file.l
-rw-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

s ACLO| €9 A5 A 942 A3HS HEG7] 9l A =5 o o] 4 o] 8] ACER
2 x] x] k5ol Al 9 Y wtE 7] R EE 7HA EF7] 95l s Qofl uhel Agho]
SR ER

® aclinherit 5& AW T Ao =l & A W7} restricted® B E 749 Ag

Hrth &, ACLe| A5 =5 ol o o]} o] 2] ACEE &5 A 51 th
| W ACLel| 3L & Ao 7] = 3t user ACE7} Q= 749
| ¥l % 8511 b, group ACE7} 5490 ¢] 18 44

A5 2}83} o Oracle Solaris ZFS ¥} Y X35> &

o
e w¥sta, AUl veHE 2l Haa s Eelsld e gL 2t

Eesies

AR &2 66 # o] A] “n] 2] R H ZFS A4 EE st 2R E SV E
HAESAIA L

A ZFS A =¥ = 2 A ~

Oracle Solaris 10 9/10: ©| = 2| 2ol A= ZF ZFS A A4 Fof] A3 ZZ A A2l
zpool-poolname©] E L th o] Z &AM A 0] 28| == 945 2 A 24 A5 ol

Z3 A#H 170 A S A 2lshr] Y F2 170 A2l 2d =T} o] ZE A9
AL 7 A AF A 2] CPU AHE =S A 8H7] $e A o)

o] gt A3 F el ZEA 2ol t g A K= ps E prstat H H
o]

[e}
p =
AFuch ol# g Z2 A A= A of ol Auk ALg-& 4= ol 5o} AFA U 82
SDC(7) S FrAa A Al 2.
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ZFS A oA &) FAHE 7] 5

Oracle Solaris 10 9/10: ©] E 2] 2ol 4= & 29| T /\iﬂ o A3 E wA " Al A
o] Wl E B = sysevent”} A - Y th ZFS& o] 2] gt o[ Wl EE Q1 Al 5l 21 utoexpand -5
AR ARl et A2 AT 27 S 7|0 E F2 I

A dsynh 2 H2a 2 A2 Y235 3 AT 79 auto
Abgetel 45 E AL S EE S Ao 2 YAY

1l

olelgt FAH 7l se T ES W EN L 7P AU A AR S A FES D g
=
=

2
ml

il

2
~+

Y

S

=
Ni

=2
R
rlr
gi
offt
g
Z
ek
ol
o
b
ofo
|o
u
ﬂ-l.t.,
o
i
2
)
o

# zpool set autoexpand=on tank

+ autoexpand 55 A HE AFE o2 A sl F&vtE 7 olFUh

# zpool create -o autoexpand=on tank c1lt13d0

autoexpand 5= A B = 7| BA 02 Al g qhgo R S| ng 2 v xaas) e
Haas A E 275 S$38A o S 2P F A5y

"3 zpoolonline -e W@ & AH&3te] & 27| & AT T slsth dE 54

oh& 3} 2 e,

# zpool online -e tank clt6do

r(

l

w2~ art A7 59 A Y zpool replace v &
S 2 A uE A e 2 gla ) o , TS &2 8GB t] 2~ = & 7l (cotodo) S
Fababo] ubS o] H 51t} 8GB 1:]/\37} 16GB T] 2~ . (c1t13d0) & i A 5| & vt

autoexpand &= A H 7} A0 2 A5 7] Hol| = & 277} &A= A 5t

Ab&-3lod A A = oh-5 autoexpand

o|
J
e o

mlﬂ

# zpool create pool c0t0do

# zpool list

NAME SIZE ALLOC FREE CAP  HEALTH ALTROOT
pool  8.44G 76.5K 8.44G 0% ONLINE -

# zpool replace pool c0t0d0 cltl3do

# zpool list

NAME  SIZE ALLOC FREE CAP  HEALTH ALTROOT
pool  8.44G 91.5K 8.44G 0% ONLINE -

# zpool set autoexpand=on pool

# zpool list

NAME  SIZE ALLOC FREE CAP  HEALTH ALTROOT
pool 16.8G 91.5K 16.8G 0% ONLINE -

autoexpand 5= AR EALE o7 AASIA Gt A~aE A 9l wE &
HE -2 7} 7] 7} 0] | =ghel A X] 2} % zpoolonline -e
o & &9 oh5 3 25
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# zpool create tank c0t0do

# zpool list tank

NAME SIZE ALLOC FREE CAP HEALTH ALTROOT
tank 8.44G 76.5K 8.44G 0% ONLINE -

# zpool replace tank c0t0do cltl3do

# zpool list tank

NAME SIZE ALLOC FREE CAP HEALTH ALTROOT
tank 8.44G 91.5K 8.44G 0% ONLINE -

# zpool online -e tank clt13d0

# zpool list tank

NAME SIZE ALLOC FREE CAP HEALTH ALTROOT
tank 16.8G 90K 16.8G 0% ONLINE -

o W ol 4t Th g3} e F7bA ) A A Al o] Gk 7)o E ol ek
[e]

o g ¢ ZFS7L 7| E Y Aa s o E
FUth o] He| 2ol A= Fo] & 3]

w o]H e Ao A= wA vl A0 77
qiiiﬂﬂﬂﬂ%qii%ﬂéﬁ

4
2
32

BA
R s e R E S PEL TP L P
s ddAde s s

n o] He|ro A= F A7 E FAsH] 98l Al
71 & 8 8 7F gl o} Sholl A A v g 7 A 3 autoexpand 55 A
A3t} zpool online -e ¥ & AF&-35te] & 27| & 4 F ol th
ol

A LA of] v g ARA g 82 72 3 o] A] <A

ZFS Y S x| A X x|

Solaris 10 10/09: ©] = 2] 2~ 0]l 4] = ZFS FE & 9] Flash o} 7} o] B & A ®H 5} 7] 9] 3
JumpStart Z 2 3} U S A A ol F o ok AA g &2 114 ﬂﬂ o] X] “ZES FE ¥}
Al 2~ ¥l A A] (Oracle Solaris Flash ¢} 7}o] B A X )& 2514 Al &

ZFs §7 9] 9 who] 14| o] 4

Solaris 10 5/09: ©| ¥ 2] 2~ o} 4] = Oracle Solaris Live Upgrade S & 3l ZFS &7 of| 4] d &
nho] Lef| o] A of] off gk 7] & o] 2HA = gl <5 vk ARA g Wl 8213 6 | o] 2] “Oracle Solaris
Live Upgrade S AF-&-3}of ¢ o] ol A 2~ 8 vho] 2] o] A B = ¢ 12| o] =(Solaris 10
5/09 o] )& F AR A Al L

o] 2|
N

1>

of 4] e & F-A| o gk =2 ¥ ¥ Solaris 105/09 D 2]~ = EE
PN

L O
P mW
ofr
>

- H o
ZFSAA YU FE A
%mmmmmsﬂaﬂ*ﬂﬁbzm$5ﬂﬁﬂ*w°“ﬂ~1%£%?%%Q4.
J

Z7] A A FA = JumpStart 7| 5= AH§-5ho] ZFS FE 3} Y Al ~Hl S A A& ¢
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9457 U T}, Oracle Solaris Live Upgrade 7] 55 A}-&-3}o] UFS FE 3} A A8l & ZFS FE
gl A| 28 0 2 nlo| 1 o] AT 4 gl Gtk A9 o &R o EH_Q_]‘ZFS A4

Al &5 L]EP AHA| & W] &2 4 A, “Oracle Solaris ZFS FE. ﬁ,‘oe] Al 2~E) A A] E ?—E”%
xLx »-].N /\]

ol Ag| Aol A &%l A ol off & F=S B2 Solaris 1010/08 2]~ L EE
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Wk gl Hets-AE Fal ZFs | Z& ol A AT st

https://system-name:6789/zfs

# /usr/sbin/smcwebserver start

A2ejo] RER ) Aui7h 502 A £ % shelW vhe W2 Ay e,

# /usr/sbin/smcwebserver enable

Z - Solaris Management Console(smc)& AF-&-3l 4] = ZFS A 4 Fo|vf 3t A A8l &
He] g 7 wFh
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# zfs set mountpoint=/export/zfs tank/home
# 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
shed Al 2o i ol d A4 T A28 S5 YR EAPT S AH ko E 5

ohe 3 2o,

# zfs create -o mountpoint=/export/zfs -o sharenfs=on -o compression=on tank/home
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# zfs set quota=10G tank/home/jeff
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# zfs list

NAME USED AVAIL REFER MOUNTPOINT

tank 92.0K 67.0G 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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ohS Aol A= thS A A4 E F A 8 4ol thek A g A B E A Fg o)
w439 0| x| “ZFS A A4 E 2| t] A~ AFS
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or& 1 th ZFS= EFl 8| o] B3 Al 45)o] T v & Sefo] 25 T3l E 2 T AT E
ERYTh o] WA o7 A}&UL o format ™ % 0 & FEA| ¥ = | A H o] &2 vh 5
AR T
Current partition table (original):
Total disk sectors available: 143358287 + 16384 (reserved sectors)
Part Tag Flag First Sector Size Last Sector
0 usr wm 256 68.36GB 143358320
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 143358321 8.00MB 143374704
ZFS A4 o] AA Y 23 E AbEshe ¢ the 18 A S A B o
w A YA E AFEshe 79 LHE 4£E /dev/dsk/cNtNdN ©] 5 A A S <F-&
Apgshe] Tl o] B A g U el Sebo| W b2 W H A &
AHg8 7)1t sdev/dsk Bl B E 2] o] 9] 2] u}—s— 97 o Bl 228 & 5 Qs eh ol @
tUArgEAgsted 5oz tyaa ol ES A A s ZESel & a} |2&
A &3l oF fh Tk
m x86 7| HF A| 2~ Bl of| A = ©] A~ F ol 7 & 3 Solaris fdisk = 3F d & o] glofof g},

Solaris fdisk -3 °d & Rt5 7] B= W 7 of] off @+ AR A & Wff &2 System
Administration Guide: Devices and File Systems | “Setting Up Disks for ZFS File Systems
(Task Map)” & 234 Al £,
- 1:]—01 D]/\Z’Liﬂﬂ'* =5
o @k AHA g Wl &< System
s}

£ 7% ZFS+ EFI | o] &8 & &3t t} EFI & o] &0l
1n1
(GPT) Disk Label”= % £ 3 Q.

i

Administration Guide: Devices a dFlle Systems | “EFI
AL

H

Yz AA 72 (9 /dev/dsk/c1todo) i /dev/dsk T B E 2] U] o] ZA| o] F o2
T H w5 o] 2 (ol cltodo) S AHEto] 2| F & % Gl gLich o & Bol, chee A G
= o] F v Th

= c1t0do
m  /dev/dsk/c1t0do
m  /dev/foo/disk

ZFS A F A& F o A s 8lo] 2 A&
ﬂiﬂ%ﬁﬂiiﬂ%i%%J%w&vamqwmﬂﬂaiq%aﬂﬂ%%
AR 7 A vt 23 Eefo] 2~ He| 7 Bt of 2 9] x| 7] wl o]l Fofl off g T &~
Lefo]l A Abg2 A E A ok}

t}2 format & 7 3}of| L} o] & SPARC 7| HF A| ~El o] 4] 72GB t] 2~ 2. of| = 68GB 2]
AFE 7158k g 7bo] Eelo] 2~ ool T
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IFSAZAEFY FHA 8L

# format

Specify disk (enter its number): 4

selecting clt1do

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 0 0 (0/0/0) 0
6 unassigned wm 0 0 (0/0/0) 0
7 unassigned wm 1] (1] (0/0/0) 0

t}-S format &3 A Fol] Lh2 o] Z x86 7| HF A] 2Bl of] 4] 72GB T] 22 2ol = 68GB 2] A&
s Dl*ﬂ*ﬂOl &etol 2~ ool dsFrleh &2 ofo] B E X W7} &efo] A g
2 3E o] s F ek Eetol A8 e 7FF 8 5hA] ed o WS gl )

# format

selecting c1t0d0

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 (1] 0 (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 (1] 0 (0/0/0) 0
5 unassigned wu 0 0 (0/0/0) 0
6 unassigned wu (1] 0 (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
=]

x86 7| HF A| ~H ol = fdisk - o A = EA o fdisk I
/dev/dsk/cN[tN]dNpN A A| o] 5 0 & ¥ A5 31, v~ ]A}ﬁ 7}
ﬂﬂﬂﬁiiﬂﬂQWOP%@%liEﬂﬂ““°ﬁﬂ = 7]
Z T4 840l o3l cN[tNIdNpN A S AFE-31A] B Al

& elo l*oﬂvﬂfs&
o v 7 7pS A &

3t
T
ol
i)

ZFS A A A4 =0l A 3} & A&
ZFSol| A= v L & A A4 2] 71AF A x| 2 A}
3|

o
EAo] obd whis A B AE 2 ALES B o 7 FhT),
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» UFS¥U A ~Elo] gd 2 x| 5= 7ZFs ES 95 A - AE8A 2 57 ov] &
B A35}7] ¢al ob & A o 7 URSS A& 5hA Huch

-d—zmgﬂﬁﬂ%ﬂ Y rEEEFo7 AU EZFS ES WS 49 A AE
W= AL = vl o] WAy & S gl )

“8}11 ”J A %ii ZFS% /‘} A FET =

ZFS AR A2 & 18 A9
ZES AR A Z2 & uE5 T
. ﬁﬂ%ﬂ =]
v~ 3 ol A Bl ES
%ﬂXV}w%wa%%MV~%
TA o] v $- Eitef A 4= o5y o} oh-2
AN A4 &0 2 7RSS TA = W &
. #CﬂﬂRMDﬂﬂoLMUNlJ&iZM?
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°

= Solaris Volume Manager(SVM) X+ Veritas Volume Manager(VxVM)
7Nt &5 He| A7 Al sk = %% & AF-8-35led ZFSel| th gk =] A A & v
Aok kARt o] 2l gt 74 & A A E A e Fu th ZFSE o] Bl g A A of A =
Alel 2 25 oAk 32 4ol % m A = A3} b ER 5 sl
A&} 4 HA Aol o 3F A & W) £-2 11 A “Oracle Solaris ZFS A A v &

FFR A A 2.

» HAI= A2 UAADEFEAEPYGAH 7@ A 9). B A ID AR E
AR g olm Al 2B A = o] A W & Fal] ZESE il ol EsbA] ex L A A E
A g F gl ch A DA 2 e = Al awlntrob s olom g gl
AEZ A S HESHE B 2T o] 53 o] FA £ o] F3l7]| Aol A 25
W B 7] sl of gtk s Al o] (idl o] E BE 7)€} sh=glo] WA T 2o A AE)
o[l E = ZFS A A4 Fol 4| A A IDE WA 5ho] A A & AL&-5hA] s =
o)< th
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IS AR E9) BA 7%

ZFS A A} & F 2] E-A| 7] &5

ZFS V|2 % Y RAID-Z T4 ol A A7F A5 55 A o 3 diolH S5 4 &
lieaiasisg

478 o] A “wHHH AAFL F FAP

s 47 7| 0] ] “RAID-Z A &4 & 747

n 48 9| o] A “F & FA o A o] E] A7} A B
499 o] A A FA FO] FA AE o]
m 48 3| o] A “ZFS slol M| = A A4 E”

nEEE AL E e A e kst EEL HEEY | F ol HAavt
ZaPurh v E PN B HAIEASD F T BT A E2l A =
oo vl &t FE T NE A 22 7] AR v AL vt

v

mirror clt@d0 c2t0do

Aoz Tl ik nlele P4 & che s 24 o

mirror c1t@d@ c2t0d@ c3t0d@ mirror c4t0d0 c5t0d0 c6t0do

vl AL F v 7]l @ AR Wl g2 50 #l o] Al ‘vl | AR E RS E
EES R

e
RAID-ZA R4 = T4
v} AL FE A A ZFSE @Y, ol s E= A s g El W AT A S S
RAID-Z T4 & A&}l ©+ < o)) 2] €] RAID-Z(raidz =+ raidz1)+= RAID-52
FAbgt ) o] 5 9l 2] E] RAID-Z(raidz2)+= RAID-63} #4-AFgHu o,

RAIDZ-3(raidz3)°ll th &k AbA| gk W &2 oh2- & 2 15 #2235k A 2.
http://blogs.oracle.com/ahl/entry/triple parity raid z

& 7] RAID-5 5+AF & 12 2] (4. RAID-4, RAID-6, RDP % EVEN-ODD)ell 4] RAID-5
7] g Roleta G Al LA 7 YA T 7 3l FH th RAID-5 2 Egfo]| = 5 o F-nt
oA 3l BE EFo| vz 7|55 7] Aol o] Fe]d 7§ sl gl e] 7} o] o] ] 2}
H| =7 3LE Al 2 A 5 2R odels] 28 A By th(the AR AEglo| = 27| 2
o= 72 A 9]). RAID-Zol| A] ZFSE BE 27| 7 A A AEgto]| X 277} 5| 2 2
7} 8] RAID 2~ E gho] 25 AFg-3h ), o] A= 3} Y A| 28] o] W e} o] o] ¥ 7} 7}
U B RAID ~Egto| Z 5 A& o= 7|2 dlo|g S5 Edo| Yt T HIFHRE
TR =5 ZFSell A 3} Al w3 A A pe] & F3hsl7] Wl ol 7153 of RAID-Z&
RAID-5 227] ] A of] th gt A Al | £ 2] X E o] AL EFH YT
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48

X Z7] ] N7 t] 2~ =28} PR /l 3 2] €] ©) 23 2 25 RAID-Z A2 oF (N-P)*XH}o| EZ

F A 9l om dlo]E] 40] el = 7] A P7H o] A AjHE 74@1 Y 4 dFuoh
e EHEI £ RAID-Z 74 8] 9 27} o] 2] ] =21, ] % s el E] RAID-Z T-4 2] 7%
37l ol Ake] vl A~ A7} &‘ﬁﬂblu}. o & 5of, &4 3l 2] ] RAID-Z -4 ol A1 371 2]

H2327E S A2l E diele =370 o ol 22 5 shutell s sl ]*i*ﬂ%
AR T ¥ A 82 - RAID-Z A= atE 7] ¢lal 283 S5 st=dod=

SecaR =g

HFA o 7370 vl AAE 2HE RAID-Z A 2 oS3 25 o).
raidz cl1t@d@ c2t@d0 c3t0do

Mg Ao 7 ] BAsk RAID-Z A & oh& 3 25 o)

raidz c1t@d0 c2t@d0 c3t0d0 c4t0d0® c5t0d0 c6t0do c7t0do
raidz c8t0d0 c9t0d0 cl0t0d0 cl1t0d@cl2t0d® cl1l3t0d0 cl14t0do

E%%% EJ/‘fijé.Rf\HD Z<ﬁ1}4 Slle=y o'T'EJ}\Ei~E °4EH :Liijij%-L+?§'€: 31?%’ ]t+ q]%%
%HJMHIH*&EﬂéRMDz%HL7ﬂﬂdéziﬂ$ov =agow
4%” Aol FHUth @l A 159t A3 E ZHERAID-Z Ao B F2 455

RAID-Z Xﬁ A4 F b 7)ol o & A4 g ) &2 51 9 o] A] “RAID-Z A 4 =

Z= 5}
T4 = RAID-Z 74 F ol A A g s of 5t =
http://blogs.oracle.com/roch/entry/when to and not to

RAID-Z A &4 =& A A AFsel| o 3F &AW &2 11 & “Oracle Solaris ZFS 74 &+
WS xRS Al L

ZFSslol BB AR A F

Oracle®] Sun Storage 7000 A| 5 A| 2] = ol A A& 4= Sl = ZFS slo| Hg| = A4 &2
DRAM, SSD ¥ HDD7} 235l St A g4 2 oo Folu §5& seldA A4
AREEY T syt o] Al %E] QB | o] 2ol A A A4 E-0] ZFS T 5 A4
TAeAYstL 7 e A A E A AR 5 ds ek

o] Al ol ti g A} &+ W & Sun Storage Unified Storage System Administration
Guide S FF 23141 4] &

F2 746 A ol e &7} A &
ZFS+ v & = RAID-Z FA ol A dl o] ¥ A7} A & 7] 55 Aot
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2 Eglo]| = A 5 A] ekt
A 7PA} AR 7} Fol| FUhEH ZFSE AT W Y AT I E g A S 72617 919
ARAR O 2 do|HE A AAof &gt} 2t A A A = o E dAag ARy a3 g S
st v EERAID-ZAA 7 E = o5k o] FAS o 2 EAS
Aolsted Qo] FAAdS AT ol & o, 4702 AT A g FA S UHE
Z= O]./_\_]/]
T x|
n FA AEO|ZE ALE =4 A

17] ¢] A} RAID-Z 14
n 279 TA AEgto| ZE AFE5hE o] F v
ZFSt &4 F oA AR ot & /3 o 7h A A Aihs A DA qt o] vpA] 2
A Al . ol B o, o] 5 | 2] 9} A5 RAID-Z TA S 25 25 95 = 5y}
SFA|wE o] 79 U] A A2 F| ot o] 7}Ak A A o] RAID-Z8}F 255 v o). & Abe] uhA] 2 7¢
FA AN FL FEA LR FL 73 A9 w7 AR & AFEsE A Y

b Aol A= 7ZFS A B A Z& a5 71 AbA| 6} = o 2] A uhe] 92 A wdk o}
n 49 9| o] x| “ZFS A& E vHE7)”

w553 0] A A gL F IR R EA

w563 0] A “ZFS A A4 E bS] 057 A 2)”

w593 o] x| “ZFS A A F AHA”

St sk Rt o] B g Aol & T ) Fof 5k A A 2 A
A A& 7] 917 Bl o] 3 S| A REZFSel| A & A 7}
7| Hep 5
ANE 7 E

bl

AF e

A4 EE =8 zpool create  H & AFS g oh o] HHE 2 F ol 5 X 7H A A
TE AT E ARG} Y L £ o] F2 299 o] A “ZFS 74 8 A W 2T A 2=
Z & of gt o}
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50

7|8 AR 4L F e
o} e S c1t0do Y c1t1d0 Tl AT E A tank 0| B9 A E L w5

Is
+

# zpool create tank c1lt0d0 cltldo

v/dsk o] & E 2] of] A ZHS 4= gl o v kel o g

AR B 22 E Lheb = AR o5& /de
5t #e] o] 2| g ) dlo

Sefol 2% E a2 5 ZFsol o3 o EEE R
AAH 502 e ehol my )

v AZLEE 7]

v ® E2 WS e W nirror 719 S hol v S P A A FE A o)
W Z ol nirror 7] 91 S5 WHEshd o2} v & A G & GlgvIth ohe WY L 2f e

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

FHA mirror 711 =2 A F A9 @l 7 A 7 AR H e vER Y dl ol B =
vlefel] ZH &4 o2 AEeto] o], F B A Alo]of &utA v o] B 7} T T

A ) e Y9 Aol o A4 & Ul - 114, “Oracle Solaris ZFS 4 1 H1>2

FRFAA L.

&) Zps v 2§ -4 ol 4 = thg A gjo] A Bk,

o J)En|eE P £ 2 9] E b A (vdev) B AT THE T AT B FTE
APA 22 60 5 o) 2] H| 4 Foll B F7PE HEBAA L

A EREEE D E S PER R R R R e b e P
A7 ahe] nl el T qHE ] A L 65 o] A A& 3

w5 ARl L.

w Z|EHE FA A Hag wA (A AT wA E AT 27| R S A
2273 ol uh). AA g W 82 72 9| o] 2| A A4 F o] A wATE FAEFA] AL

w wEE AN YA B (A ZA T Al Y SRS T EAE AT
78 -oll ih. AA gF W &2 65 I o] A| “A A Fel A AA A 9 w7 E
FaEshA Al L.

» H2aaFeE sl vHE TS RS 2R Y E a7 A
WE266 3ol Al “vl = ZFS A4 25 £t M2 EHE7E
FrstiAl e

vl ® AgA Fell A 2ullof, 22 AR e Al AA L obd A A= A 2 A A

T st
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] l‘ pool attach U"ﬁ* AL-8-5}oq U]T'HE‘ W2k AR S g Absk 4=
= RAID-ZHE& ~Ezlo| X 742 7 5] 7] e th,
EXHEL ZIAAE7HE gl Th
E Zof sl A=A de 7= AR sk A A 23 A oh 3t A

o) 4] 2] 7} hebu e},

ERROR: ZFS pool <pool-name> does not support boot environments

+
e

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

ZFS FE 119 A
g A 2~H A

>

2~ El
Eay
=]
By

R
=% FashiAle,

RAID-Z A 4 & wH=7]

- 9 2] E] RAID-Z 25 W=+ 712 raidz =+ raidzl 71 S = 7Fmirror t 4]
}ﬁﬂqbﬂ°ﬂﬂ4 HE ES e+ dﬂ%%%QanﬂLwﬁi
tA~3 2 4 % &< RAID- Z%i] O ESHtE =W S HolFy )

# zpool create tank raidz c1t0d0 c2t0d0 c3t0d0 c4t0d0 /dev/dsk/c5t0do
o) ol &= &5 A A o] 2 i AA FA o] F L AEShel Hl 2T AYY S Gk
B odF T} /dev/dsk/c5t0do H c5todo> B F Y tl A= E 7| Y o

& WS v raidz2 5 raidz3 7] Y =5 2S5t o) F Il 2l E] == A 9 2] E)
RAID-Z 74 & 95 F dFHthd & &4 b2 25

# zpool create tank raidz2 clt0d0 c2t0d@ c3t0d0 c4t0d0 c5t0do
# zpool status -v tank

pool: tank

state: ONLINE

scrub: none requested
config:

NAME STATE READ WRITE CKSUM
tank ONLINE
raidz2-@ ONLINE
clt@dd ONLINE
c2t@dd ONLINE
c3t0d0 ONLINE
c4t0d0 ONLINE
c5t0d0 ONLINE

[SESESESESRSES]
[SESESESESESES]
[SESESESESESES]

errors: No known data errors

# zpool create tank raidz3 c0t0d0 c1t0d0 c2t0d0 c3t0d0 c4todo
c5t0d0 c6t0d0 c7t0d0 c8t0odo
# zpool status -v tank
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ZFSA B2 FwhE7] 2 A
pool: tank
state: ONLINE
scrub: none requested
config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
raidz3-0 ONLINE 0 0 (1]
c0t0do0 ONLINE 0 0 0
c1t0d® ONLINE 0 0 0
c2t0d0 ONLINE 0 0 0
c3t0d0 ONLINE 0 0 0
c4t0d0 ONLINE 0 0 0
c5t0d0 ONLINE 0 0 0
c6t0d® ONLINE 0 0 0
c7t0d0 ONLINE 0 0 0
c8t0d® ONLINE 0 0 0
errors: No known data errors
A ZES RAID-Z T4 ol A= th #hsd o] Al § o),
» 7| ERAID-Z TFA ol 7t E Ak Bl 7 A A S A e vl Ag B )
A & W) &2 60 Tl o] X| “A A4 Fof| AA] FoPE FRIA AL
s 7|ERAID-ZTFAAA H2m wA(nA vl Az A = gl AT =27 I A}
& 7ol ). A T & 7230 o) A A AL F o] AR LAE FAS AL
&7 RAID-Z 74 ol A 3= th-& =h el o] 7] 21 5] 7] k41 v}
s 7|ERAID-Z FAC F7hY A= 4
= RAID-Z T4l A Dl*ﬂ« gl(alo] HAa R wA H v aas Bl sk Ay
23] of t] 238 Rl of 3 9= Al 9))
m RAID-Z 7oA 22 A = 7 A &R 7Fobd AR = A2 A AT 4
2155 1o} RFE7 o] 715 2 913l whed €] 2w ok
RAID-Z 7/ ol o gk ApA| gk o §--2 47 5| o] Z| “RAID-Z A A4 & 7475 A2 Al L.
B2ARAE AL ZFS A 4 F w7
5714 Eg A A of] o gk POSIX &7 AHaH& %iévl 98| ZIL(ZES A & & 1)o]
AlFHUTh o & 5o, dlo] B #| o] 2 o] Eai A o] A| 28] 5 Fof A BE2k wjf kA =
A A A ofl A o] o K of & H 97} AF QI FHCENFS Y 7B S8 T2 e
fsync() & AH-&35te] tlo] B B A& AT = o5
7| &AM O R ZILS 7|2 F W o EF ol 4 &g Yol sFA| 9ENVRAM B+ A &
Heastgedee] o 22 4A S A8 45 S B FE dsT
7FS 211 A AR o) 3 B el HeaA o 15 Belstew b g e 84S
A= o S P
w ZFSOlE 2§ RO AAA = delEulol A 22 a3 I o] gl
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= MRS 2T AAE TS A e F AL AT FHL A 73, 2] k=g of
T4 " 38 22 A Fote| met bk 7| 2 A A AR E Bed
thy E2 15 s 2
http://blogs.oracle.com/perrin/entry/slog blog or blogging on
» 2O AAE EAE F oA e H "W QLA RFRAID-Z+ 2L A A of] 2| 1 F A
5 o
[EE] .
o HEO| 2O ARV HHEA FR L FA N BT L {FIEJH AR EFS
A el A E2 2o
n EOAAEY EARLEE AR E FUL uA, AA, QA e, 7P e W
WEW7 S e sl
w 2IOAAE7|EZDAGA A ARt vl 21 FA S 9 7 5T o]
ey W E A 2 A Tl A AAE AHEstE A T LI
w 23R FH A A7 = Fe e A AA 0 F 4 A7](64MB) St F L FYTH 2
Aol A7 Sl = in-play tl o] B o] F 2 v d A5t 21 552 271
EMAA (A AE 5E)o] ABlE o v ¢4t}
w 2 AA0 FH Y 27]= AR 7H5 T in-play dl o] E1 o] F| o] 27| 0| B2 A A v B g]
A7]8] of1720]ofof gt ol & S o Al 2"l 2] A A = & 2] 7} 16GB]I 74 - # T
23 A 27]+=8GB7 A g o
Ao Eeite ] Eedld Zol w5 dl FZFS 21 A S 2 AT 7 st
weleng® 22 AA de v e AL ES e =S B F ok
# zpool create datap mirror c0t5000C500335F95E3d0 c0t5000C500335F907Fd0 mirror
c0t5000C500335BD117d0 c0t5000C500335DC60Fd@ log mirror c0t5000C500335E106Bd0 c0t5000C500335FC3E7d0
# 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
c0t5000C500335F95E3d@ ONLINE 0 0 0
c0t5000C500335F907Fd® ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t5000C500335BD117d0 ONLINE 0 0 0
c0t5000C500335DC60Fd0 ONLINE 0 0 0
logs
mirror-2 ONLINE 0 0 0
c0t5000C500335E106Bd0 ONLINE 0 0 0
c0t5000C500335FC3E7d0 ONLINE 0 0 0
errors: No known data errors
23 AR A | A ol e g AA 7 B2 el 10-2F FrE s Al L.
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# zpool create tank mirror c2t0d0 c2tld@ 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 0 0 0
c2t8d0 ONLINE 0 0 0

errors: No known data errors

WAL R 7 7 el A A 7 A o 7 F v el o) ARl A7 A o A v ek A A
A o] A7)0l whet AR 7 A $) 2| = A Zko] 147 o] Ak A ™ = Sl ok vkt 2ol
zpool iostat ™ &S AF-&-3led S3F 2 ¢l 7] &S B E S 4 o Fu o
# zpool iostat -v pool 5
e F oA MR BAE FIFe AU A AL Sl T

eS|

" zpooliostat ™ %= AF&5te] &5 4 ¢7]| & U E & 5 o5y ch

w ESUE W Y EEoE WA AAE FAE sy o EE 0 E F Fokst
AAE T 9\1%‘/]‘4 AA G ] &2 ol 3-45 F RS A2

s A AR =AY RAID-Z A 9 57 = = gls

w IHA] A ol A 7] 7T S - dll ¢ 7] /O Pl 2l ® 74 B RAID-Z
T4 G5 7 e el A4 E A o ofA] e A Yok oA A o W82
th& Al 2 H Ah *]ﬂ”?"”?xli A o2 ZHE gt

ARe B WE W T A

ZES A4 E& wbE i Held wf = oh F o A S HESIAI A L.
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o EEEREREEE EEE
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AA Hrz 2 ghEol %] 8o e]sl7] 7 o] 3 Fu o)

m ZFS T EA(RAIDZ == v]2]) §lo] wtEol 2l 22 dlo|H BEY A E B u g Fwt
ey th ol EU A& 57 = g5

s ZES 55 A S AlEalod utE o Xl 22L& st do] wAo 7 Q13 AE F A A 7S
ol dl g0l ARt st 1A, A e A s A g Aol E2] Jds
WUl A7)0 2 dlo| Bl & W g sl of gt NEZefo] =

o
lul
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st= JIOMWL dAHd £ d
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:'4.E
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A2 E7HE A A HE 734
7 A& Fell= sht o] o] TR A A 7 L3 ok M B A = =SBl A A Al
dlojob gl A e £o) A SA4S dwets Aa Eo W ok whebA
M A= AL EE U e AR HAI FAY s 2 e YT Zell =
T4 Aol el W ol T A A (A B vdevel L 7 & s T

24491l 7ha 7)ol 5 o] o] Bl %) 3
RAID-Z /M3 A3 2 v o] ¥ 5342 A Fah o} o] 2 2
Sobol s Bt Bl 2 A HuI ) 2ol o = Fo ol AHE b5
FAsE B5a bk A sl e.

# zpool create tank mirror c1ld® c2d@ mirror c3d0 c4do

oh ol = 470 & H 237k 9l shuhe) F| A9 # il Tk A A = A
vl S W oS o)

)
it
o
o
[t
rir

# zpool create mypool raidz2 c1d0 c2d0 c3d0 c4do

zpool add ™ & & AH&- 5l of Foll T2 H 49 el W 7P 3 A R4 5 e

d& s o2 sk

# zpool add mypool raidz2 c2dl c3dl c4dl c5d1
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TEE A 2 Fol A A E = T2, v AT Sefol A s 9 2 F AN wl i k)
A2 AT AR 4s E2e dubd o 7 of g by w7kt AR S £33 o)
ZFSw &2 BE FAHg] i Thak A il Abolefl FH 0 7 dlo] Bl & A~ Egto] =3t}

FS A A4 Fol| £3H% 7k A A] 2 E 2] H AR = zpool status W ¥ & &2 E AT}
7

# 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
c0t1ld® ONLINE 0 0 0
cltld® ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2d0 ONLINE 0 0 0
clt2d® ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
c0t3d0 ONLINE 0 0 0
clt3d@ ONLINE 0 0 0

errors: No known data errors

= = = =
FSARZA EwE7] &7 A"
ZutE7] LR e ol 7R el o2 WA e = gl A QA E AR 7 EA sHA] =
7 %ok o] W 2lel & R SRR, v e} NS o v B 5 ek

A § = =L o thE 3o 4
RO R AN M P AN TMAT P
vhebd 5 gl

# zpool create tank c1lt0do cltldo

invalid vdev specification

use '-f' to override the following errors:

/dev/dsk/c1t@d0s0@ is currently mounted on /. Please see umount(1M).
/dev/dsk/c1t@d@sl is currently mounted on swap. Please see swap(1M).
/dev/dsk/clt1d@s0@ is part of active ZFS pool zeepool. Please see zpool(1M).

dF i -fFAS AR 5 QAL HRE 2 2re 2™ gy e 212

f A AFS St H Al S e gl E o= el sl of Tt

e 9t A 28 Haa Eedlw getol X 5 st A A u}T# d ot
Al 28 & 23k 3}%4‘4. o] £57% 8 % 5} ™ umount
W AT
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Jetc/vfstab®] 3} & X A~ H] Tl 2237} Jetc/vistab I L of] vped H mpd A ~® S
E g5l A| Rk, :L]'O‘ ’\]*Eﬂol A mhgE x| o] 9l
OL‘“L]‘:} o] 9 FE ol Aste{ ™ setc/vistab I Y ol A
2hel & Al At AY FA A 2] g o
L o= A= | AT 7} A A8 o T gF H & o = =z =
o] & 7= dll A3t ™ dumpadm ™ ¥ S AF-&-gh o}

ZFS E° ¥+ iz e ado| 4 ZFS A4 Fo 473yt o]
S FE sl 232 zpool destroy ™ &S A}-E5}o] o} &
Z& AHAI g o o] A} 8 31 A] 9k 7 ). =+ zpool
detach ™ & AF-&-5lod T} & Foll A 228 Eel 3t
vl AL Bl Aut vl 235 #e 3 F s th
AR S AT 2 R AR AR EY - F S AR S Al B AL 25
s AdsyTh
o Al =" Z3 nhg-E ¥ o] 97| ¢ AR-E Fo] obd 1 0 & H o] x|t
2z 7b el Rl 9 Al ae & ek sl
2Fog ey t] 22 3.7} Solaris Volume Manager &5 ¢ 4441+ th
Live Upgrade t] 22 3 7} Oracle Solaris Live Upgrade©l ™ g th A| F-E

#7402 A8 YU

WA ZES B Q¥ Tl A ol A W R E o2 A 7] E A g
R B C KA PR R P
Bl E5]z 17 Sefol ol Avfobd + 9o v e E

ﬂﬂ

Ao 72 A /\LEH;_ E_LE‘L]E} xl—sz4 o7 A A EH 9]
5 WA o FostAl Al L.

ool - F A AR S el F e

# zpool create tank c1t0do

invalid vdev specification

use '-f’ to override the following errors:
/dev/dsk/c1t0d0s@ contains a ufs filesystem.
# zpool create -f tank clt0do

oldH R = - F A& AbEsto] Al skt Al 75 3l sl of gt

# zpool create tank clt0d0 mirror c2t0d0 c3t0do
invalid vdev specification
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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

o) g & F i £ 410 % thA T 5 oA, o] WAl 3l of il vk W e 2]}
SHE A S ko] o2l 8 E I RAIDZ 8 5 Aol ol A eh)
o] 4ol 8] 45|71 3} 1|2k, 554 7ol 3
A1g5 7] o T A2 B kel A7) Hrleh A 0% oAl slel v £ 4ol gk o

A 24 E w5 7] 9 DryRun 53

ESutsd e AR oA 7HA WA SR AR A AT oo, t g xS
ek &edo] & 4 2 F e o] E{tﬂ- O]Wi zpool create ¥ B ol = A A| & 7 A] of|
22 gl E b7 E Al g ol dstE F7F 542l -nel slF YT o] dry run 412
A ALE o] 32l W EA gl HA5E F 5t o] AN A WA= EE L RHE
B aughch @ E7 AR A ko w thS 3t Sabal 28 Ao}l F A E Uk

# zpool create -n tank mirror c1t0d0 cltldo
would create ’tank’ with the following layout:

tank
mirror

cltodo

cltldo
oK °$r%’é'fﬂi%%‘ﬂ'%x] egow A& glgyeh 7 ARkl ol = 5 A
TA A L AAE FH AAS =AY o] 7= AAZ dlo|H & 224]
?%2‘?5 AP A} 2R R 8 4= 9l © B & zpool create -n T EH O A AT O E B sk

AR o] A Slol WHE e AYstH E e E AN

AL E g7 & nE XA
e ks o FAe] w gbd A28 0] 7] 2 vk E A 2 /pool-named H T, o]
tE el = EA oA e AL Bl o] ]"iokﬂ‘/]r/} = "’4]5‘1]7}55XH shA] ok & 7§
AFoz AFH U HE Ee| 7 v o] gl& A FE 3 A|2Flo] 7| E HH E g

ril

glo] vhe EHL eh T2 7| R up e E 02 BS
FAE A&tk 5 S ohe3) 2o,

=8 zpool create 7 2] -m

# 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 clt0d0

o] W& 2wl E x| A o] sexport/zfs<] home 3L Al A8 L A & F homes BH5 1 th

nhE A A ol o 7k ARA g W 82 189 | o] A| “ZFS v E Al W E R Al L
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= AHE-shed ArAl Y T o] W E S ke B E o] B A BV}

Fol - F 8 A Y ) Rl A 0. SukE FS A sk QA W g oo el o
BARE AR QA Sl st Al e AR R SR BS AN A EETE
AER % el AA E o) 8299 3 o) 2] “AHA 5 ZFs A4 E S
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zpool destroy & &2 E5 AR & 73999 9| o] A| “AbA| H ZFS A A4 F EH0|
A 2 & A4S 7H S 7 A F o meba] e St vl AT A 7|H dlo|HE
A & AH-&8 7 gl o ’lhﬂlﬂ E9] t] 2ol A 4 °] B & A A ke A A E E o
RE Y20l A format -2 2l El ¢ analyze->purge &4 3 22 7] 5 & AF-&5f of

e,

Ae TS e AA T Y E AR

B P T P T
gl h o] Abeh Bt b 2.7 S e ) oh e AR 7H AR A Q) E 2 A5 7|
=% uivh shto 40 A S AHE T 5 glol = B AT S Q5T skl
295 Abel g ol H @ AT 5 gl AR ol 7] F 5l 2] e e,

o)) g A\ 7} Al Th & %75 A F2

e Ao A A Z B o}
M EES AN W Faet AR E vhebd o Fell 3% unavaIL AFE] o] A A 7}
ol 4] E x} A 7} uNAVAIL AVEH 712 7S (F] A9 @) ¥ o] 7}AF A ] 7} UNAVAIL AFE] @l
mﬂﬂ%%oi du7t £, fFAS SR oy S s
AUtk o] FASES A T ool A AZH dolHELd T loenE
Jogch o & &4

# zpool destroy tank

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

E 2 AR AAA o o g AR 7 82 87 3l o] A] “ZFS A A4 E o] A A AdE
3

E 7HA 7)o o @ A @ 8-> 96 o] A “ZFS A A & F 7HA 277
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Az oF e o B E-o] 7] B A B =43 | o] x| “ZFS A A4 0] FA Q47 A
eyt Zol utEo %l F E l =g Al AA & el st 91k o 2] 7hA] 2ol &
FyT 4 A5

w60 3 o] A] “A A4 Fo| AA FIP

m 65 9| o] A “A A4 Fof A Xb‘<l oA dl Ze)»

s 66 ¥ o] A “m| ] H ZFS A A4 F S Eslo] 2 ERET)]”

= 9so) A A gL Foll A A kel YW @ xebel Hap

w718 o] A AL EFA O F A §-7]”

w7280 A A AL E °l A A

n 74:4]0]7(] “ﬂfc} %oﬂ ﬁ ]—iuH o«] x]z%”

A 74 Z ol B A F7)

A F AL E TH A AR E Fobske] H a3 F S T A
A3 372 E0] B dlo]E Al Eo A SA] AR
F718}ed ™ zpool add W ¥ & A&tk o & & o} &

# zpool add zeepool mirror c2tld0 c2t2do

714 A A A A 5E7] 917 & Al zpool create ™ ¥ o] 7 -8} A5 f AR ) ALE
SR AR EE A, - f FA Ylol=HHANA FEA RS HAE T
HH > dryruns T ‘3«1—‘1:—% A E AL o & S ok

# zpool add -n zeepool mirror c3t1ld0 c3t2do
would update 'zeepool’ to the following configuration:
zeepool
mirror
c1todo
cltldo
mirror
c2t1d0o
c2t2d0o
mirror
c3t1do
c3t2d0o

o] W& -2 v 2] H A A ¢3t1d0  c3t2d0S zeepool E2] 7| E FA ol F7Fg ] of

| 7% 53 uh Aol o @ AP G o) 82 56 5] o] 2] <Ak 5 4] A 704

it

o 3-1 "] E ZFS FA ol ] A= F7}
thg dl ol = rl e & & 7| E zES FA ol of & vl & 7 F7 sV e
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ds-1 vlEEzZES A HAZ R (A

# zpool
pool:
state:
scrub:
config:

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

errors:

status tank
tank

ONLINE

none requested

NAME STATE
tank ONLINE
mirror-@ ONLINE
c0t1d@ ONLINE
cltldd ONLINE
mirror-1 ONLINE
c0t2d@ ONLINE
clt2d®@ ONLINE

No known data errors

READ WRITE CKSUM

(SIS SIS SIS
[SISESI SIS SIS
[SESESESESRSNS]

add tank mirror c0t3d0 clt3do

status tank
tank

ONLINE

none requested

NAME STATE
tank ONLINE
mirror-@ ONLINE
c0t1d@ ONLINE
cltldd ONLINE
mirror-1 ONLINE
c0t2d® ONLINE
clt2dd@ ONLINE
mirror-2 ONLINE
c0t3d0 ONLINE
clt3d@ ONLINE

No known data errors

READ WRITE

(@)
?:
wn
c
=

[SIISESESESESESESESES
[SIISESESESESESESESES
[SESESESESESESESNSNES]

d3-2 RAID-Z 7Aool t]~= F7}

e e

# zpool
pool:
state:
scrub:
config:

3% . Oracle Solaris ZFS A B 4 & ¥

status rzpool
rzpool
ONLINE
none requested

NAME STATE
rzpool ONLINE
raidz1-@ ONLINE
clt2d® ONLINE

7} Bl 2~ 25 RAID-Z T4 ol 712
tA~3E ¥ 35l= 5l o RAID-Z A A & 2
5= F ) RAID-ZAA S 2t A A4~ Z2 H

READ WRITE CKSUM

0 0 0
0 0 0
0 0 0
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c1t3d0 ONLINE 0 0 0
c1t4d@ ONLINE 0 0 0

errors: No known data errors
# zpool add rzpool raidz c2t2d0 c2t3d0 c2t4do
# zpool status rzpool

pool: rzpool

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM
rzpool ONLINE 0 0 0
raidz1-@ ONLINE 0 0 0
c1t@dd ONLINE 0 0 0
clt2d® ONLINE 0 0 0
c1t3d0 ONLINE 0 0 0
raidz1l-1 ONLINE 0 0 0
€c2t2d® ONLINE 0 0 0
c2t3d0 ONLINE 0 0 0
c2t4d0 ONLINE 0 0 0

errors: No known data errors

33 W E 271 AR LY A A
thS oo en g AL Zeo vy H &1 A S
B

7}3}

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 c0Ot7do
# zpool status newpool

pool: newpool

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
newpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t4dd ONLINE 0 0 0
c0t5d0 ONLINE 0 0 0
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33 mlel® 271 AR R A A A<)
logs

mirror-1 ONLINE 0 0 0

c0t6dd ONLINE 0 0 0

c0t7d0 ONLINE 0 0 0

errors: No known data errors

2 RZAE7IE R AR AAst v " 22 AA S RS sk o] A4S
v 5 2] 9 AL A AAE AR et= A L

zpool remove ™ & & AF-&35ted 21 FAE A AL = A F T o] A oo A wE =
22 AA=mirror-1 55 XA st A A 5 5t &l & 59 o532 2 F o

# 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
c0t4dd ONLINE 0 0 0
c0t5d0 ONLINE 0 0 0

errors: No known data errors

= 7ol shbe] 2 AR 23 E| o] Yl A §- AA o] F& A A st 22 AAE
A AR sk aﬂ—‘é— =9 o A

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

config:

NAME STATE READ WRITE CKSUM
pool ONLINE 0 0 0
raidz1-0 ONLINE 0 0 0
c0t8d0 ONLINE 0 0 0
c0t9dd ONLINE 0 0 0

logs
c0t10d®  ONLINE 0 0 0

errors: No known data errors
# zpool remove pool c0t10do
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dl 3-4 TN A AFH

N Al AR & ZFS A 7

F7h3 A 7
& Fol F7baha vl o] 4 2

8
zpool add ™8 ¥ & AF-&-35ked 7| A| A A& F7hgh ok

# 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-0 ONLINE 0 0 0
c2t0d® ONLINE 0 0 0
€c2t1d® ONLINE 0 0 0
€c2t3d0 ONLINE 0 0 0
cache
c2t5d0o ONLINE 0 0 0
c2t8d0 ONLINE 0 0 0
errors: No known data errors

WAl B A = ]2l st AV RAID-Z 14 0] 4 5-7F 2 5 gls ok

(e}
zpool remove HH s

# zpool remove tank 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
c2t3d@ ONLINE 0 0 0

errors: No known data errors

7Y zpool remove " B ut 8k A3 o], & 7 AFA] W ) A| AR A AHE A

A3t 7l

1212 3 2] 22081 5 = zpoot detach & A8 A AT 4 0
7

SuE| 7 ore A 3%

o2 ! RAID-Z & A= Zol| A A|
ZES A A 4= Foll A 7| A] A A] A

Sol o 3 2t
Abg-shod ZFS A g4 & vbE 77 E RS Al 2
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AL A ZA AE L L

zpool add " & o] 2| ol zpool attach ¥ & & AF-&-5fod A AR & 7|E v|H 2 FA] ==
ul 2] =] x| ¢F& A of] F74 4 9ol ok

UrasddstdndEl FE ZFS = 11390 A “v]HH E ZFS FE 5
J- A }:II-HJ(/\}_-G 24 7;])»

ZFS FE Zo| A Y| A a5 wA 5l 4§ 157 9| o] A] “ZFS FE # H = FE 2 Ak
B2 2R FAA L.

o35 o|F ulEE AL ES A

o] o of] A = zeepool©] 7

ﬁ

=
ol & ujgo| a1, A} AA| c2t1do= 71 E A A| c1t1deol

A7 she] A% wle] 2 W shgh e,
# zpool status zeepool
pool: zeepool
state: ONLINE
scrub: none requested
config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0t1ldd ONLINE 0 0 0
cltldd ONLINE 0 0 0

errors: No known data errors
# zpool attach zeepool cltld0 c2t1d0
# zpool status zeepool
pool: zeepool
state: ONLINE
scrub: resilver completed after @0h@m 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
c0t1ldd ONLINE 0 0 0
cltld® ONLINE 0 0 0
c2t1d@ ONLINE 0 0 0 592K resilvered

errors: No known data errors

7)E A 7L A vl o ARl A9 A A A S A s AL E) 2 7k kS el 2] 1, o))
HhA) 0 % A% o] o Al o), of w g A $-E ) A BA = F A A& A A o

T3k zpool attachm“ﬁ%/‘]' o
e P R R e e e )
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36 >EEAGSZFS AL ES v HH ZFS ARG A EZ HEH (Al%)

# 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 c0tldo cltldo
# zpool status tank
pool: tank
state: ONLINE
scrub: resilver completed after @h@m 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
c0t1dd ONLINE 0 0 0
cltld® ONLINE 0 0 0 73.5K resilvered

errors: No known data errors
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# zpool detach zeepool c2t1ld0

A dolE o v At A 2ol EAE A At o

Gl
il
1:1

# zpool detach newpool clt2d0
cannot detach c1t2d0@: only applicable to mirror and replacing vdevs

= O =L = [o =
| HHHAZFS A A ES T LA NEZTF
=
la=—d
zpool split W &S A}-8-3}od | & = ZFS AR A4 F2&5 W F2 A E561A EA &
SFUTh o]l 7|5 At EslA v HE FEES 2SS F AR IR FoL A AE

=
S AR s R B2 b ET 4 g o

zpool split ™ & & A}-&-3}H v| 2] %l ZFS A 4 Eof A sl} o] Abo] Tl 23 & F-2] 8¢
ialﬂﬂl*iim ES s Fosuth Al 22 del v ® zrs A4 E9 5L

A” =% 7Ha ek,
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# 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
c1t0do ONLINE 0 0 0

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

zpool split & ol A A 2 gtE o %] EFof v &l Al el ok sl= A E XS 4
st o & 59 o5 25 o)

# zpool split tank tank2 clt0do

AR §-8F 2Fg] o] o] Fof x| 7] Hof v 2] ] dlo] B = |2 H ] A2 u] ¢4},
o] e 7} vl 9 %] F vl A Fol| A 2] 5 2 A F GUIDZ}F F-o Ut} A & GUID=
E3E FU A 2" 2S5 7S F AL E 517 98 Aok
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of v] 7] 3t d A AR mhg-E 2| Fo| i A Fo| 5 Y Al 2Hle A A E =
L E x| Ho] HE FETHA WEF zpool split -R 5412 AFE5Fo] A ol
EvdEE A A& of gt o & EH o} ZHoh
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# zpool split -R /tank2 tank tank2

zpoolsplit -RF A& AHESHA A 2 7HA L u d o v E A A FE2& &
UNE AT -REFLE A Z25 7P A A 2 A o] th& Al 2Rl ol A vES o)A 74
e E A SEol A ek oA FE Y Ee] AL 2 2 5HA gt

zpool split 7|5 AH8-3517| Aol o5 28] AheHS AESHAI Al L

o] 7|52 B B A RAID-Z T e THE A 2 Eel ol A2
Sl

w dlo]E Y8 ZE T A zpool split A& Al E3517] Aol EuoF gtk

n PAWF o] A FA A ES 2T T s

s v HEH ZFESL Fo|2~37 tl AT £3HE o] QS ] 71 E5u o) o] A
A o npA| et v) AT 7 A & wbE o] K] Foll AF-&F vk 13 vl zpool attach
W& Al v AL ES oA AL AR gt E EE |
A2 E2HBT FAFYUL NEZ(ETH) EF2 554l g7 wltel g9
zpoolsplit AFH 2 7| Eo| v HH Fo| A HELv|gjd ] E& vt WS

n I|E Zo|AFuHel A A FE T A F el taaE ¢ 7|E
Zo| 2o taaZ o|Folzl o] F |2l B AI=27]2 H AR o] FoF]
2N TEEA & UYL TEEA g2 ES vy E E2 W3kl 27 9
FrhY~aE A of o),

n B A FHloHEFHSZ FAG] A F2 w23 g AaE
st eE AL EFS T 6ted 2 A S Fol 2o vy =
UAaE 2355 E o= 2y}

n v HHE ES 5] Aol = o7t SutE A FA E S =A] Bl s Al &
st= o] o] 7 A v %7 A A el 3} - F &AA EF -2 303 9| o] A “L kx| A

d3-7 | HZFSE 2T

t}2 ool = Al 7 o] ] A~ =7} £ mothershipol g v & 3 & A A4 Fo
T 2 ZA R A= F AN ES F A YA E 5=
mothershipe|2t= vl H H EH E3 37| &) ] A2 2 & X §38}+= wunaghe=
el el e | =] SRR =

luna ES 4] FAHOE thE A AR 07 7h A& - ol FHth i glo] S5 5 Fofl =
luna 5 AA T 4 3l o t] ~F 7} mothershipoll thA] AZ ol 13 &

# zpool status mothership
pool: mothership
state: ONLINE
scan: none requested
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ds37 vHEZESELE  (AH)
NAME STATE READ WRITE CKSUM
mothership ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335BD117d@ ONLINE 0 0 0
c0t5000C500335F907Fd@ ONLINE 0 0 0
errors: No known data errors
# zpool split mothership luna
# zpool import luna
# zpool status mothership luna
pool: luna
state: ONLINE
scan: none requested
config:
NAME STATE READ WRITE CKSUM
luna ONLINE 0 0 0
c0t5000C500335F907Fd® ONLINE 0 0 0
errors: No known data errors
pool: mothership
state: ONLINE
scan: none requested
config:
NAME STATE READ WRITE CKSUM
mothership ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d@ ONLINE 0 0 0
c0t5000C500335BD117d0 ONLINE 0 0 0

errors: No known data errors

AL ZoAA ZR 2 H 2 =21l A

Zesel M= 4 A S £ ghelo 2 A ke 4 gl Tk sh= g o] 7}
EobA A AT 2 AHE kAl 5 - ol B @ £ o] dalA o 2hw ZFS+= | o] B
%ﬂ%ﬂlﬁiﬂil%%4W£aﬂ“M§ﬂﬂﬂﬂ%%ﬂ%££ ghelo
A ghshod A & F-Al 6k =5 ZFSell £ o AA N 84

Hu A g5
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A 2=k A

zpool offline ™ 8 & Al&5lod AA & o =Z el o2 Agted = glH5 Ut AA = H=ZE

RS o] 502 A% UerITHEA I Tl 2 2e A 9), o & 5 ohg 3}

24k,

# zpool offline tank c0t5000C500335F95E3d0

AAE e zefqlo g Akt uff o5 AbgHS a8 sA A &

. EZoluNAVAILY| El = A H R E5 e xepelo g AR gl o & 5o,
raidzl T ol A 270 o] AR & e =epel o & A3 4 glow, 2| 4k9] @ 7hAd

FAE e Zepelo g A & glgrh

# zpool offline tank c0t5000C500335F95E3d0
cannot offline c@t5000C500335F95E3d0: no valid replicas

m 7|20 7 offLINE AEN 7} Al S Utk A ABl o] A R EF T AR = S Tkl
A g o}

# zpool offline -t tank c1t0doO
Al 2~Elo] A F-E 5| W o] AR = A}5 © & ONLINE AHE) & F o} 7y o}

s AA 7} e mebelow HehE ol u) A4 Bl A Held Aol opdu T} the
ol A e xzefql AAE ARGt AL A 2ok Y Eo] AHAlE o] Feh e Tk 3t
Frabah v A 2] 7} chebg e,
device is part of exported or potentially active ZFS pool. Please see zpool(1M)
o) A ga B AA T F ohE AL Bol A 9 el FA 5 AHg e =

Aol A& Svhel oz AR b Aol A4 B A 54 A S
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# zpool online tank c0t5000C500335F95E3d0
AR 7F ekl o g HehE ol W Eof 220
AE71skgu et t 225 aA 5] ¢l sl A
FAE e xefelo® Agtsla AR E wA g
UNAVAIL A Bl 7} 7] &5 v o}

Lt
oo
ro
Jat
o |
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(Rl
o
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_V.EL
H
ol
rlr
ol
o

UNAVAIL A A & 22kel o2 A gkl 7 Al 2 6bw ofF- 2} u] 528k vl A] 2] 7} 32 4] ] o,

# zpool online tank c1t0do
warning: device ’'clt@d@’ onlined, but remains in faulted state
use ’'zpool replace’ to replace devices that are no longer present

Aol Q&= YA WA A= FE ol A= A /var/adm/messages 3L ol 7] 52
TE sy ol E &9 o 2y Th

SUNW-MSG-ID: ZFS-8000-D3, TYPE: Fault, VER: 1, SEVERITY: Major

EVENT-TIME: Wed Jun 20 11:35:26 MDT 2012

PLATFORM: SUNW,Sun-Fire-880, CSN: -, HOSTNAME: neo

SOURCE: zfs-diagnosis, REV: 1.0

EVENT-ID: 504a1188-b270-4ab0-afde-8a77680576b8

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.

gho] gl AR Al ofl oh @ A4 G vl 8- 278 51 o] A r-epEl o Ak Al A H A
Ang R E eIl L.

S
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off
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>.

2o} Eol AR YA L gorel vl anv} 2 gt anz
- zpoolonline -e ¥ ¥ & A}-&-5} o] .
2 Fol 75l v~ 3 += autoexpand o r AAEA ¢FoH
=

A

O

)

S ] Z) ok A vl 237 o] w] 22kl AbE) o] At ‘:V\EUP% N
ol 73 9-ol = zpoolonline -e HH & A} &5l & A5 o2 AT 4
9 o5 ZF o

30 fo 2 N Bl rlu
oy (6 2l 2
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# zpool online -e tank c0t5000C500335F95E3d0

ngﬁr%Jgiliﬁ?XF%7]

W & Qlal AR 7} 2 el

zpool clear W #H & AF§-5le] & 57 & A& F AUFH
|

# zpool clear tank
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ool ko] A7k 2| 4wl o] W A
o o &3 2 o,

o2l

A AR e Fat A g d &

i ok

# zpool clear tank c0t5000C500335F95E3d0

zpool 57 A §-7] el o &k ApA| & ] -§--2 283 o o] A “U A| A ¢l €| o] E] .57 A 7|75
xL?: }}1A]JA

AR i Fo| ZA A

zpool replace " ¥ & 2§35t A4 o FAE AT = 5
7

SEEH Z 5 AN E AAZ FAE Bl H o2 wA ste S A = e
Az uk Al s ool Q3 sl= oo A ZFSE A A 7L U 9 A 9] vk t] A
otk gl A gt o & 01 Aaa s A A F L A ol A wA she] Al gt

t 2 F (c1t1do) = LA 5} 4“44 Tie AHEgh e

# zpool replace tank cltldo

tE 2o d Al sle v aag AFa 2o A a s aAlste A F AAE BT
ARl of gt o & 5 vh 2 25 o

# zpool replace tank cltld0 clt2do

ZFS FE Zol| A t] A3 5 mAlobe A 5157 7 o] Al “ZFS FE & £ FE F Ak
ErE AEsialAl L.

the& v A3 2 A E 9% 7] A Y o

1. 283 7 zpooloffline W& & A&5led t|A2aE e xepql o & A gHgh o},

2. WA HAIE A AR

3. A H 2z E A

4. A Y27} A=A AT FelstHH format 2 A S A =3 Th
3 AA ID7FH A E = A o F-E Zel g o A v A~ o]l WwNel 23HE
7d-¢ ZAgte] sl v Aol gk AR ID7FH A E A et

5. Y237k wA = 5 5E ZFSell v th ol & 5 vha 3 25

# zpool replace tank cltldo

A T 220l 9ol A A EE A b A D7} E3HE A A FA DS
33 o

# zpool replace tank c0t5000C500335FC3E7d0 c0t5000C500335BA8C3d0
6. Bl ule} zpool online ¥ ¥ & AH-&3te] A3 & bl & & A S o}
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7. A 7} A =] ol o 7 EMA] &3 o)

fmadm faulty &2 7 7} 9] Affects: 2ol 4] zfs: //pool=name/vdev=guid Ak
A5} a Bl v Ak d & fmadm repaired Y % 2 ol = AlE 3 o

o

# fmadm faulty

# fmadm repaired zfs://pool=name/vdev=guid
SATA Y 237} Sl E G Al A A= &
T4 3 A 3 of Gk o] A] 2wl €] 52
Aol AA oo A= & zpool replace

) A4 2 A ghely) Aol v] 439
AN 2T E A G 75 ol
gt A sk ok

SATA Y2~ 3 WA ¢l = o 10-1S FF A A L.

ZFS A A4 Fol| A AR & mA| & o] of5-& 8 54 Al L

. autoreplace%%% HE S onO 2 AT 7S o] Hol| Foll &3 A A &} 5 A3
=] A YA AN LA B AV AE SR 2 3 A Pk o] 55
AR} Ao Z A EH zpool replace HH & AHEE = 97§l T} o] 7|52
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# zpool create pool mirror cltl6d0 cltl7do
# zpool status

pool: pool

state: ONLINE

scrub: none requested
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config:
NAME STATE READ WRITE CKSUM
pool ONLINE 0 0 0
mirror ONLINE 0 0 0
cltl6d® 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 clt2d0

# 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 -

w3 Eof A ‘5%8 Haas A sts Ag2 A HAa R o]y 2w ez gl
A7ke] 9 o) A uich E k] 221w Aol zpool scrub ﬂﬂ"%‘%%f@%} of ALA|
FA 7R AE skl vl ol B 7} & ubE A 2o 2| = A] Bl of & < lsp T

» AN 2T} Aol = AF wAl" 7 ol = “JH“‘SPDI/“EU} A= 5

29 o) & 2] 8l oF Hu th zpool detach ¥ ¥ & AF-§-5led m| 2] 5l & == RAID-Z
Fol| A Auflo) & BT ol 3 A9 Hf’rEMl o) 3k AFA| g ) -2
76 3| o] A “A A A Fof| A 3k A5l o] A3 | A SPE TR A Al L.

A7) A o B2 AHA B -2 278 9 o] A -2k G AL A A H A o) A
2815 o] A AL R A BA E = BTOF A A A 2.

= E0] zpool create ¥ 3 & AF-&5}od vtEo{ %] 7 ¢
%9]| zpool add ™ & & A}-&5}o k5ol &
al

s dle Eol whEoldl A AAE st

# zpool create zeepool mirror c0t5000C500335F95E3d0 c0t5000C500335F907Fd0
mirror c0t5000C€500335BD117d0 c0t5000C500335DC60Fd0 spare c0t5000C500335E106Bd0 c0t5000C500335FC3E7d0
# zpool status zeepool

pool: zeepool
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state:
scan:
config:

errors:

ONLINE
none requested

READ WRITE CKSUM

NAME STATE
zeepool ONLINE 0
mirror-0 ONLINE 0
c0t5000C500335F95E3d@ ONLINE 0
c0t5000C500335F907Fd® ONLINE 0
mirror-1 ONLINE 0
c0t5000C500335BD117d@ ONLINE 0
c0t5000C500335DC60Fd® ONLINE 0
spares
c0t5000C500335E106Bd0 AVAIL
c0t5000C500335FC3E7d0 AVAIL

No known data errors

oh& o= Eol ¥
WofFuie),

S ol %l F Foll AR S Ftsko] st Al o] & X

# zpool
# zpool
pool:
state:
scan:
config:

errors:

8k 2~ 3] o] = zpool remove

0

[SESESESESES]

[SESESESES SRS

A5

E
o

(<]

add zeepool spare c0t5000C500335E106Bd0 c0t5000C500335FC3E7d0

status zeepool
zeepool
ONLINE
none requested

NAME
zeepool
mirror-0
c0t5000C500335F95E3d0
c0t5000C500335F907Fd0
mirror-1
c0t5000C500335BD117d0
c0t5000C500335DC60Fd0
spares
c0t5000C500335E106Bd0
c0t5000C500335FC3E7d0

No known data errors

S ohg 3} 2ok

# zpool remove zeepool c0t5000C500335FC3E7d0
# zpool status zeepool
pool: zeepool
state: ONLINE
scan: none requested
config:
NAME STATE
zeepool ONLINE
mirror-0 ONLINE
c0t5000C500335F95E3d0 ONLINE
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ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

AVAIL
AVAIL

READ WRITE CKSUM

[SESESESESESRS)

e g Abgate] A5 4
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[SESESESESES)
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Zol A A A

READ WRITE CKSUM
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c0t5000C500335F907Fd@ ONLINE
mirror-1 ONLINE
c0t5000C500335BD117d@ ONLINE
c0t5000C500335DC60Fd® ONLINE
spares
c0t5000C500335E106Bd0 AVAIL

[SESESRS)
[SESESES)
[SESESES)

errors: No known data errors

gt Aol = A A4 Zol A F A AFEE = A A A 5 g o

ZFS 3t Ao o] & AHE ol oh 52 AL skl Al L
2~

3ff o

=
s A zpool remove ™ & 2 3t
T sy

A Y 23 ZAAE A Ak dw A

w TAaAE st AR FobsleH St Ao 7t Fell A HF E SEFe tlAa K
A A} ZFotof gt Foll A o A2 -7k "/]*f’-i 2d & FItslE AR
7}5 g ek shA e A5 2 2 = zpool replace ¥ & 2 U] A2 &3] A o]}

g ksl oh5 3 F AR 257 ok 9 ARl & A o

cannot replace disk3 with disk4: device is too small

SPIE P PEPEREVERESE

St Aavo] = o3 W o 2 24 3h g v o},

» 55 A - zpool replace ™ & & AF-§-5Fod A4 Fof| A Aol gk A A E 8k
29 o] 2 w A g o},

o A1 Al Aol 7HA) Hw EMA ol o) §E 7} E EAbshe] Al 7} ot
2o 7k Q= A Bl gk & A A Ths et 2dl o E Ajo] ole AAE
A g o

A g ol st 2o 7 AN ¢ FMA ol o] H E= 29| o] & w2l st A &
F gtk 29 o AbS he g b st Al o] = A A & A =3 e
R 7} Al 2o A Abebd wf v ZFS Al vk qll Aol A A& A st E R o] 7] 52

A A g ) ek,

P BESELE
Apgahe] 23 o] & e
£E AN EonoE A 4317} A3 5] 1 &-2}e) e o] 2 5| w
2 RS slof E 2 Folgh o}

=
UNAVAIL A A = 8k A5l o] & A} &8 4

v

Ue AT AE o E wAHY ek A& S ok

# zpool status -x
pool: zeepool
state: DEGRADED
status: One or more devices are unavailable in response to persistent errors.
Sufficient replicas exist for the pool to continue functioning in a
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degraded state.

action: Attach the missing device and online it using ’zpool online’.

see: http://www.sun.com/msg/ZFS-8000-2Q
scan: resilvered 3.15G in @h@m with @ errors on Mon Nov 12 15:53
config:

NAME STATE READ WRITE CKSUM
zeepool DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335F907Fd0 ONLINE 0 0 0
mirror-1 DEGRADED 0 0 0
c0t5000C500335BD117d0 ONLINE 0 0 0
spare-1 DEGRADED 449 0 0
c0t5000C500335DC60FdO UNAVAIL 0 0 0
c0t5000C500335E106Bd0 ONLINE 0 0 0
spares
c0t5000C500335E106Bd0 INUSE

errors: No known data errors
A ch5 W R 3t Al o] S v A 5HE < ol o

v ARa Fel A st Aol & A A
|

» A izt oer nAld 53t Aol & Eel e

CECREY

M

142 2012

o] 3-8

w tESG AV E AR B Ao g AU o 395 R L.

o of| ol A A FFo| 9l Tl A H(cot5000C500335DC60Fd0) = 2] 5] ©
replace ¥ 8 & A}-&-5}o] ZFSell & & v}

# zpool replace zeepool c0t5000C500335DC60Fd0
# zpool status zeepool

pool: zeepool

state: ONLINE

scan: resilvered 3.15G in @h@m with @ errors on Thu Jun 21 16:53
config:

NAME STATE READ WRITE CKSUM
zeepool ONLINE 0
mirror-0 ONLINE
Cc0t5000C500335F95E3d@ ONLINE
c0t5000C500335F907Fd® ONLINE
mirror-1 ONLINE
c0t5000C500335BD117d0 ONLINE
c0t5000C500335DC60Fd® ONLINE
spares
c0t5000C500335E106Bd0 AVAIL

[SESESESESE SRS
[SESESESESES)
[SESESESE SRS S

=
o)
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e i s R e
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d3-g AT |27t WA " F St o] Fe (A1)

# zpool detach zeepool c0t5000C500335E106Bd0

# zpool status zeepool
pool: zeepool
state: DEGRADED
status: One or more devices are unavailable in response to persistent errors.
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: resilver in progress since Mon Nov 12 16:04:12 2012
4.80G scanned out of 12.0G at 55.8M/s, ©@h2m to go
4.80G scanned out of 12.0G at 55.8M/s, @h2m to go
4.77G resilvered, 39.97% done

config:

NAME STATE READ WRITE CKSUM

zeepool DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d@ ONLINE 0 0 0
c0t5000C500335F907Fd® ONLINE 0 0 0

mirror-1 DEGRADED 0 0 0
c0t5000C500335BD117d@ ONLINE 0 0 0
c0t5000C500335DC60Fd® UNAVAIL 0 0 0

spares
c0t5000C500335E106Bd0 AVAIL

errors: No known data errors
# zpool detach zeepool c0t5000C500335DC60Fd0
# zpool status zeepool
pool: zeepool
state: ONLINE
scan: resilvered 11.3G in @h3m with @ errors on Mon Nov 12 16:07:12 2012
config:

NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335F907Fd® ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t5000C500335BD117d@ ONLINE 0 0 0
c0t5000C500335E106Bd@ ONLINE 0 0 0

errors: No known data errors
(Original failed disk c@t5000C500335DC60Fd@ is physically replaced)
# zpool add zeepool spare c0t5000C500335DC60Fd0O
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hon i =
IFS AL E 55 AR fe
zpoolget HH & A&5ld £ 5F HEE
=
# zpool get all tank
tank size 686G
tank capacity 0%
tank altroot -
tank health ONLINE
tank guid 15560293364730146756
tank version 32
tank bootfs -
tank delegation on
tank autoreplace off
tank cachefile -
tank failmode wait
tank listsnapshots on
tank autoexpand off
tank free 68.0G
tank allocated 124K
tank readonly off

d3-9 AFFr]Arz Ee] Wk Aage] s

# zpoo

pool:
state:
scan:

1 status zeepool
zeepool
ONLINE

config:

errors:

T A3 E AL AT E g

# fmad

NAME
zeepool
mirror-0
c0t5000C500335F95E3d0
c0t5000C500335F907Fd0
mirror-1
c0t5000C500335BD117d0
c0t5000C500335E106Bd0
spares
c0t5000C500335DC60Fd0

No known data errors

m faulty

g

gl

b

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

AVAIL

# fmadm repaired zfs://pool=name/vdev=guid

(A%)

READ WRITE CKSUM

[SESESESESESRES)

kel
>
h
n

default

default
default
default
default
default
default
default
default

111'/\ 55 AX = zpoolset P o2 AT 4

Fu
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[SRSESESESES]
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Foll = FMA v] ~ =7}

Hrh ol &

resilvered 11.2G in @h3m with @ errors on Mon Nov 12 16:07:12 2012
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# zpool set autoreplace=on zeepool

# zpool get autoreplace zeepool

NAME PROPERTY VALUE SOURCE
zeepool autoreplace on local

SAs| M5 G Eel A E S ARE A AL A =ohd vhs 3 AR Wl A A 7}

ERE

# zpool set autoreplace=on tank

cannot set property for ’'tank’: out of space

£ 37 47 £A 7w oA 9w
EECRRE)

E b= W 2 11 &, “Oracle Solaris ZFS # 7 HH > &

SRR NE w3 7123
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97 A4 gedleh

m
r:j_{
o
oS
o
1>
T
ol
ol
rir

altroot Akl off

EEE
el 217} o
EEPRLnse
AR} fraeha o

ZEAE o ARG = 3}

m
E
)
Hﬂ

o

of

)
i
£

ﬁ
ol ¥ o

r _}.]j s
20 1o ol
Qe M

e Ty i

N o
N
ot
£
o

o = nE
R
4w
g0 -

o o 1>
[m ¢ m
o i

i)

T
fr 2 ©

-©

oy =
2
>
e -
e

i
fe

off

-z
o

autoreplace
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Agto] Hof x| %] ok /\]'*‘lxbﬂ A #+ /\V\Eé' of| o 3
Aolw N A HES HodT 49l =] of B

A o} g+ o}, &AFA| & W 82 8 & “Oracle Solarls ZES 314
TePE FRsAAIL

failmode Akl

wait

]
‘}%OP o] & F7}t X]%Xé w7} 2] o ‘Htﬂ—n—'\: /0
22 ARtk o] Aol 4 Eol B0 HHed e
Aebs A 9] Aol e AT 4 ek B
A A 7F 3l A = o) 7R wait AE]E A g o
® continue- 2 A 2271 1/0 &7 ol th 3l EIO & 75
HEgES} A qh v e 2] oF gk AF A of] o gt ¢ 7] =
&3tk vl A e AUl o of 5l= & 27|
A8 AR A7) e A
% zpool clear W & & A1-§-35lod & 575 A 9] of
ok
panic - =& WA A & EH st A| 28 FF
== B R =
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N
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free
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=
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guid
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82 ¥ o] X “ZFS A A4 Fof tf 3 A B E A
n 853 o] | “ZFS A A4 Eof i 1/0 EA X))
87 ¥ o] x| “ZES A A4 E 2] A7 A] Abef =Hel”

ZFS A A Foll o g A ¥ 7 A

zpool list & 8 S A}-25}0] Zof th gl 7| & B E T A3 5 9l

31 ZFSESE XM A A%)

sEAnoE 74 e EE

version 5=t a2 ol Zo)dA taamAS AEI ) o] 55 A=
A5 E sl 5 WAl Ha g uf A& 7 oA qt
E gdlolEE 98 A5 == ¥ 2 zpool upgrade
W& Abgshe A gk o] 55 AR = 17 zpool
upgrade -v ¥ O & W 5 H A A rlo] o AR
AR dFYrt

= 2 ) 9]
AEAH A

zpool list &= F Aefofl A HHE AT 5 o= o8] 7HA W & Al &)

IutA o 2 Ag 7t A = 72 AR A T/0 %741 2 77 A Aef o] Al W e

St o] Aol A= ol Al 7HA] e o A A E A RE thF YT

ol ¥+ zpool list &= A| ~Hl o] B & %011 gk ohg A B S E AT}

# zpool list

NAME SIZE  ALLOC FREE  CAP HEALTH ALTROOT

tank 80.0G 22.3G 47.7G  28% ONLINE

dozer 1.2T 384G 816G 32% ONLINE

o] W% £ Aol & b A u st EAH LT,

NAME E9 o] T

SIZE BEE A vHA A o] A o 22 E 9 F 27k

ALLOC EEdoly AE L R v Eldlo| o &l S8 A 3719
oyt o] oF 2 3t A AE] HWof| A B E =] AT F7He
o3} o} 4 ol %,
AFS 75 gk 3 Al ']l el off g A} A g W] 8- 30 ¥ o] A| “ZFS
g g A& AR AL

FREE Fol| A ot x] oF F 7kl oFd )
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CAP (CAPACITY) AtS¥ oAz F7to)efog FojAag 37k Eg 2 R A H )
HEALTH Zo dA AAA AFe] )}
Z AR A of| tf 3 AHA) §F o &2 87 H| o] A| “ZFS A A4 E o] AAA
el gl & AR A Al 2
ALTROOT EZo| YA FEYUHEA = FT)
A FE Zof off g+ A g 82 269 ¥ o] A| “ZES W} A FE F

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

zpool list Z+4 W & 54 & 2850 7| Zbol k& FAE FA s 4= 55 oh =3k -1
T ARSI A7 S5 ZAE sy ol & 29 ok 2 F ok

# 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

[e
o F S AEs 5 $AE 8 AR5 ek o]l FHS AR PO WA EE
FAAFRE VAT FolemEUH S AT oA & Eol, 24 £ o] 53 278t
vhedstelw o FEE A F
# zpool list -o name,size
NAME SIZE
tank 80.0G
dozer 1.2T
Go|F o)A “BEAFLELEE EX Fo AR F A tdd 55
A B el o A g}
ZFSAZEEEY AT 23YY
zpool list W el o 3 7] 2 582 o 7] Aol 4 952 rlAbels gl om 4
ragEe] ARE A e 44 gk BE e 22 Abg 24 S
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el e NS Abgalel A o2l e ST I A oR UES TR >
LT A E Eof, LW RE Fo| 8B5S e Yool o TR AHE T

S o dl guo,

# zpool list -H -o name,size

tank  80.0G
dozer 1.2T
ZFSAZAEERWE WS 24

3
ZFSt & Al AR E A= dl A3 zfs 2 zpool HH S A5 02 7| Fg T} o]
7] H = zpool history ™ ¥ & AF-&-35ho] A S = 9l

SFEZ T Y EH AU

Sh

A& o, vhe 7

# 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 clt@d0s® 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

Al 2Elo| A FALgt £ 8 S 285l o F 2 S 257 $l8l A s AR ZEs S

Al gk 4= gl o}

el 2 19 EAL op3 25y}

= IS A AT ARY S AT

n 2a=H2ago AEA0Z ARFHYTH H A A S AR E E 227 EAE A
FEHTh
e v

s 22 e gk &4 27)5 128KBS Ut & o) 2 7] = 3oMBel Y o)

s 4 Zo AL HY A7)V E A7) 1%E AT o] 7= E A A
AR ot
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n 2= E8SA EHYnh S, 22 37 A o|v 2 9 A M A o]
IR
EXR AL E Y S Falsted o5 FAREE S AFE g ok

# zpool history tank

2012-01-25.16:35:32 zpool create -f tank mirror c3t1ld@ c3t2d0@ spare c3t3d0
2012-02-17.13:04:10 zfs create tank/test

2012-02-17.13:05:01 zfs snapshot -r tank/test@snapl

mlo

AEH S g ekl Aoio] £ H AL o] B, TAE o F 8 G o] £YH 7 FA
A 7

1A « =X o h=4 A8 o
EAFU Y A S S o3 ZE T

# zpool history -1 tank

History for 'tank’:

2012-01-25.16:35:32 zpool create -f tank mirror c3t1ld@ c3t2d0@ spare c3t3d0

[user root on tardis:globall

2012-02-17.13:04:10 zfs create tank/test [user root on tardis:global]
2012-02-17.13:05:01 zfs snapshot -r tank/test@snapl [user root on tardis:global]

_i%x‘i%/\}.g_o}o:] x]r/}.e_o i/k]_.g_?sl-/* oll—;LH_’_ ]uﬂ_]E Xéi%— __Ei_/\]'c‘}iﬂL]/]];}_. aﬂ%_—
9 o3 ZEy

# zpool history -i tank

History for ’'tank’:

2012-01-25.16:35:32 zpool create -f tank mirror c3t1ld@ c3t2d0 spare c3t3d0
2012-01-25.16:35:32 [internal pool create txg:5] pool spa 33; zfs spa 33; zpl 5;
uts tardis 5.11 11.1 sundv

2012-02-17.13:04:10 zfs create tank/test

2012-02-17.13:04:10 [internal property set txg:66094] $share2=2 dataset = 34
2012-02-17.13:04:31 [internal snapshot txg:66095] dataset = 56
2012-02-17.13:05:01 zfs snapshot -r tank/test@snapl

2012-02-17.13:08:00 [internal user hold txg:66102] <.send-4736-1> temp =

=
ZFS A 72 4= -l i 3H1/0 5 A B.7]
X 5A 7 AR Uk 1/0 FAE 2 A58 ™ zpool iostat W B & A ok
1ostat WA 2 o] S BE AR E A Sk el EE FAEEE
S0 A 2 2ke LA g ek ok S A7 Hargiv ot
alloc capacity E = AR o A AAE do| 9] of i) o] U F
A F-abgto g qlal) AA| ot Al A8l o A ARG o=t A
F7k0] of 7} of 7t Afo] 7}
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free capacity E L= AAANA AL g o= am F3Ee] okdvthu
SA S uEE A & o] of 2 d o] B Al E ol A A F 4 Q)=
v 2~ 3 37k oF 3} of 7k Afo] 7} v vk

read operations HEtd ol S HE 2gsle] E =232 Bl ¢7]1/0
e R

write operations  F HE= A E Bl 27| 1/0 AHed o] vtk

read bandwidth EE7I A Edeole 23ho i F o2 292
EA Y

write bandwidth EExr| Aot Fow 2 chg|E F A FH

# 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

O]E“{?}%ﬁ]l\—fllﬂ‘g & _”é"_/\O]-E ?J%—?*DHO—:‘I%O]
vebd sy th A s A A sk @A o) o F AFEel g FH At B E
SASFUFHh A E 5 o5 2

# 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
9] el A W8 2 Ctrl-CE & vl 71 A] 2= 7fot tank E ol o g AF-E- o]:% =
EA G £} count A5 AR shod A7 MHE 471 3l stad %2 o]
FEHES T4 dgith
ol & £, zpool iostat 2 3> 27-“3]";} 33| Nk o7 Fex Fote 9oks £HY
4 2t ode Aol = AT AS gl A YT F o]k Eo] EAF
5ol = 2ok e 4] ehalo] 2 kg vhebho] A7 F8-g A Fabvic.
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N
o,)‘l

H& A 1/0 & Al AH-&-

= A9 1/0 T4 & A zpool iostat &2 7L A A of tf & 1/0 A E A S 5

Navch ol WH - u P o s wil AAE A HE AV ZFSo 4] A A F 1709
ZEH =

S HEet = AHE S = syt RE YO B4 & A AA A A A
dolo}x& QA3 ™ zpool iostat -v HH S AL+ & & &9 o3}
s

# zpool iostat -v

capacity operations bandwidth
pool alloc free read write read write
rpool 6.05G 61.9G 0 0 785 107
mirror 6.05G 61.9G 0 0 785 107
c1t0d0os0o - - 0 0 578 109
c1t1d0s0 - - 0 0 595 109
tank 36.5G 31.5G 4 1 295K 146K
mirror 36.5G 31.5G 126 45 8.13M 4.01M
clt2do - - 0 3 100K 386K
c1t3d0o - - 0 3 104K 386K
7 A o g0 A E = Wl F 7HAl T 88 Abeo] slg T
o FA, AT T AR S H A wl ThAs A A of] e s A RE AR
olgrlTh Tl 22 F ko] 1] @] Bl RAID-Z 7h4 7] of 4 @5l = WA 2 ol
whe} el 3 CEESERE IS

& R 3tstr) SotekAl & o sl 535, RAID-Z %
Ao = =

vl e A o] A7) 2Hel 2 A 2okl 2 A gm0 Aol A= A

B o /o7t E el dF-2 oA AA B 2| o v|F el el A Al 4FE A
e 7 2 st Al Zbe] Aol met o] 2 7k e Ab= A A}

ZotA vt sh A RE EA S AL S SHA] @8 A 2 k]l AbE o) AR & o] o A o]
dF¥E €T AT

ZFS= E U AA A& & 2 2RE

Zh 2] o] Abe ol A A A FH U o}, o] A A W= zpool status S AF-E5he] A H Uk
3 A el F W AR A 7} fmgoll &8l RarE| 1, A A E] FE o] A E
/var/adm/messages ¥} Lol 7] &% o}

o] Aol M= & 2 AA AXAA S &elsl= & AW ghu ). o] Fof| A= 7 A 5} A
0 Zol| A HFole= i S o R A (EFy oh Al s 2 L bl o] B Eof] off & &} A g
W82 10 &, “Oracle Solaris ZFS - A| 8 2 2! & 518 A2 514 Al 2.
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7 E A ohg e F shbel £3 4 sl ok
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OFFLINE A=

ONLINE =

REMOVED A

AN
UNAVAIL FA = 7 AR S D 5 glF ol 73 ol whek unavaIL B A 7 3=
% o] DEGRADED _J_EE Ebd 7 ‘}lﬁbl = I e B e

A o} A = N A 28 4= ol 5 )

E] A A BE F A H 7hAk A A o] 714 A of 4] 7”45‘44 2 E 7 AR 7}
ONLINE©] ™ = % oNLINES] Yt} 7}AF A #] % dlv} 2l = DEGRADED &= UNAVAILOI Z5
DEGRADED %] Y] D} Z|AF9] 7FAF A | 7F UNAVAIL 55+ OFFLINE AHE o] ml o] &% UNAVAIL
I = SUSPENDED Bl %) L] T}, UNAVAIL 5= SUSPENDED AFE 2] 22 b7 5] o) 4] ~ 8 4=
%i%blﬂ} Zasgl XJ A7t AA S AV B wj 7h 2] gl o] H & B = 5 v
DEGRADED *PEH o E2 A& A Ay | A vk, Fo] 2ehel Y wintE U3 F?ﬂl“‘a@]
tolE FHA ol B A2l eE 7| EHT% T sy

zpool status ™ > 2| AW B H A~ T 2| w Ahqjof| th gk Al - A B = A g gk o}
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2| AN Y T R ch
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scan: resilver in progress since Wed Jun 20 14:19:38 2012
7.43G scanned out of 71.8G at 36.4M/s, ©0h30m to go
7.43G resilvered, 10.35% done

w 2y A F RagYeh | S S vhe 3 Ay
scan: scrub in progress since Wed Jun 20 14:56:52 2012

529M scanned out of 71.8G at 48.1M/s, 0h25m to go
0 repaired, 0.72% done

AWM 4E A XA Yk A E S v 2 sy T

scan: resilvered 71.8G in 0Qhl4m with @ errors on Wed Jun 20 14:33:42 2012
o 23 4B WA A Y A & Y ohe 3 ZF

scan: scrub repaired @ in Qhllm with @ errors on Wed Jun 20 15:08:23 2012
o YT 2qeH FHa A Ak dlE S v 2y ok

scan: scrub canceled on Wed Jun 20 16:04:40 2012
o 2T g AW E ¢ F WA A= A 2R AT E Ao = A &5 e

NEAZLEDADL AH

b3 Zo] zpool status ™ %= Ab-&-3te] F A AR E w2 AES
9]t}
AN H .

# zpool status -x
all pools are healthy

HE el FolF2 ARSI 5 F5 24 4 sl ol onLIng A E] ol S| 92
REES vy ol A o2 FAA A A4S E A oF o}

# zpool status -v 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

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
c1t0dd ONLINE 0 0 0
cltldd UNAVAIL 0 0 0 cannot open
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errors: No known data errors
o] £ At Fo| @l Aeal o
3 ! ﬂaﬂE%H%iﬂE%%WWﬂﬁﬂE
EAE R EAZRE S 5 o 1% B e el ve 514 40 A T o
H AA 7 EAE L AGA ES BT F A

# zpool online tank c1t0do
Bringing device c1t@d@ online
# zpool status -x

all pools are healthy

# zpool online pond c0t5000C500335F907Fd0

warning: device ’'c@t5000C500335DC60Fd0’ onlined, but remains in degraded state
# zpool status -x

all pools are healthy

9 &Y Aol A el A Fol ¢trd fi7kA AAF AT At A= A A S

fijlo
il
5

# 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 @h@Om 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
c1t@0d® ONLINE 0 0 0
clt1ldd OFFLINE 0 0 0 48K resilvered

errors: No known data errors

# zpool status -x
pool: pond
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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’.

config:
NAME STATE READ WRITE CKSUM
pond DEGRADED 0 0 0
mirror-0 DEGRADED 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335F907Fd0 OFFLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t5000C500335BD117d0@ ONLINE 0 0 0
c0t5000C500335DC60Fd® ONLINE 0 0 0
errors: No known data errors
READ % WRITE %> & A| ol A WA &H1/0 &7 75 Al 33} 3L, cksumM %3 - A of] 4] Ay g
AﬂﬂﬁMLﬂﬂM ﬂzaﬂ%‘%—%

LFFEATYUL T eF FE LT !
Cheb e, 22 ¢ A A 7 S gh e 5 4] 2 7ha AR A of vl sl oo] o
L F7h B aE A% o] F Aol A4 25kA £ 5 Gl

huosa)

errors: B= =4 # % dloly LFE e Y]
sle] ofjofl L2 &8 Aol A 2 Zefol AR =dolH LFE FUshA] ks

UNAVAIL AFEf 2] & 2 1
A A H E 5 HEEHA

NE

zpool status ZH2
TaA S AFSshd A7

ZFSAZAZ AN AR 57
_/’k_
|

# zpool status -T d 3 2
Wed Jun 20 16:10:09 MDT 2012

pool: pond

state: ONLINE

scan: resilvered 9.50K in @h@m with @ errors on Wed Jun 20 16:07:34 2012
config:

NAME STATE READ WRITE CKSUM
pond ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335F907Fd® ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t5000C500335BD117d0@ ONLINE 0 0 0
c0t5000C500335DC60Fd® ONLINE 0 0 0

errors: No known data errors
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pool: rpool

state: ONLINE

scan: scrub repaired @ in Qhllm with @ errors on Wed Jun 20 15:08:23 2012
config:

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335BA8C3d0s®@ ONLINE 0 0 0
c0t5000C500335FC3E7d@s®@ ONLINE 0 0 0

errors: No known data errors
Wed Jun 20 16:10:12 MDT 2012

pool: pond

state: ONLINE

scan: resilvered 9.50K in @h@m with @ errors on Wed Jun 20 16:07:34 2012
config:

NAME STATE READ WRITE CKSUM
pond ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d@ ONLINE 0 0 0
c0t5000C500335F907Fd® ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t5000C500335BD117d@ ONLINE 0 0 0
c0t5000C500335DC60Fd® ONLINE 0 0 0

errors: No known data errors

pool: rpool

state: ONLINE

scan: scrub repaired @ in @hllm with @ errors on Wed Jun 20 15:08:23 2012
config:

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335BA8C3d0s® ONLINE 0 0 0
c0t5000C500335FC3E7d@s@ ONLINE 0 0 0

errors: No known data errors

Z vpo] 17 o] 4

wful) & A] 28 Thell A4 FE ol Faof & sl U Th o] & Al A= AL AAE
A Al 28l ol A 2] 5FaL th AF A 2"l o] ofA] A 5l of g T}, o] Ahed & AR
Aole& we| Ao E AR5 A SANS| A o} A2 thF L E Xb<l = }%6}04 Ty
? °"“LIE} Al 2Bl o] o} 7| el & gl t]qto] A & tf 2 2t & ZFSE &3l g A| 28l ol A
Z5WEHZ R A AR o A 7 & F U FHT A Z o E A AH | AFT 9=
A Z & AL E 7o 3 A 2E] A = wpo] 1@ o] A of] of g ARA| g U 5
212 ] o] A] “ZES Hl o] E] A& & F=A1"& F 2 MJA]&
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93 | o] x| “ZFS A A4 & who] 17| o] A FH]”
93 5| o] x| “ZFS # & i% W By 7)”
94 9| o] A Tt A& F U= AF AL E AR

|

|

|

95 9| o] Z| “tf A T| F E 2] of| A| ZFS A A4 F 7FAH 2 7)”
96 ¥ o] A “ZFS A A4 & 7}A 2. 7)”
99 ¥ o] A| “AtA| H ZFS A A F B4

ZFS A % 4= & uf o] 18] o] A F4]

plol el o] Tul 7} F ol e 7] sl A= AR E e AR

B} 7] 5] of Qlofof vt of e 2o A 2] 92 v o] B & T A e vl a1

dl o] Bl & ] 2 A of| 7] 55} LHELH 7] 7t 5 A E - YRR L, Al 2" el A ol T
EREEAAT

ZSYAH T YR YA ot A, AT E FEOZ A AT ol T ot

Al 2~'lo| A A3 25 7 & s eh ek At E = %‘EB Holt] Exl TS HS

G 9) 31, AR 7} T o] AF E A 5} A] ¢k o B 2 Y| A| A8 o) = Fo] yNavAIL ALEN Q] 7 o

L}EF”LIE}. 7| B0 7 oAk Al AEl S A A 0 7 ] B 7151 A e gﬁ 7H A & 4
Futh o] 272 o} A o} & *l*‘%“)ﬂﬂ AbE SOV EY T AR AFLE FA s

gpq ZS AT A QA B EE 51y 98 28 s}

E

ZFS A A = W By 7]
e HE W H zpool export W& & AF-&3H o) ol & 59 of 53 25y o)

# zpool export tank

WYL A% a7 Aol F ol A nhEEH BE 5 A ARG uheE 8 A o2 1
A Egh o) 5hed Al AR b E o)A E AT E A9 1 g S AL g ale] 2RI 2 vheE
A @ 5 gl o & S The 3t 25T,

# zpool export tank
cannot unmount ’/export/home/eric’: Device busy
# zpool export -f tank

ol Wl o] AYPH F tank - A| A8 of| A ] o] A} Ho| x| &k},

WEWZ] Aol A S A H e A Folle BA7EEHEs B =] 2l E
gl o ol o] el gk A 5 5Ph & S ke B A 7 Rl Al 2B ol AT A S
“ﬂﬂﬂoiﬁﬂ”“ﬂi%}”qq_

ZFS & °l ol AE T Aol fdeEE 25 W B 5 5y Th ZFS
sFolde s E Y A 52 ZE v AL o)Ak 2 *{J LEH7}°}”7<1
sholgh] o,

3% . Oracle Solaris ZFS A B & & %) 93



ZFS A R 2= F ulo] L8 o] A

ZFS 2ol th gk A A &+ W) &2 261 | o] A| “ZFS B> FHER A A L.

NAEFYeAZELEFEZA
5o A A 515 0 (9 A1 A 2 W) B e 2 &

shod) AR S o) AF A] A o]
o 7}z 28-S 2] e 2= g) A uk AT

Zo|

Al A

o) o

AT X LY 1

A7 A oll &9 =gt %i]% HtEA] e AR o] oz a4 dg =

WF U ZES& o] 5 5 At o] ol vkl AA| & A 8FaL e ubet A&
2R} AL 75 S A A5 zpool import W EH S 54 ¢lo] Ao}
o & &9 o3 25y ok

# 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
c1t@0dd ONLINE
clt1ld® ONLINE

o) ol ) tank F& T4 Al 2w ol 4] 7bA & S olgleh A E o B e St
Az A ek 5 9e o 82 elel & MAE S g AS £ AEAE

Abgake] 2@ 5 9% ek

zpool status ™ & 3} v}Z7FA] & zpool 1mport 4 Ao = £S5 7 A EaHA
Sk Al ol th gt - A AR} HE H F A A B E A sk 7E AE A A}

E 35 o] glF °] Ao M AL A = S A E 7]*%% SIS RS = o PRl R
E AL A AFLEVEYTE Tl A FU ES 7P LH F A AF oA &
A anof| 2715 A 28 uff do] B &AL ) o] WAy & g5

AA S AT A F 23 T 5 gl o] 7 EA Sle] FEo] A

DEGRADED A Bl & L} EF L T} of| & qu oS3} 2 o)

# 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
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clt@dd UNAVAIL 0 0 0 cannot open
c1t3d0 ONLINE 0 0

z
A} o] 221 e abs) 7 o ek gl ok b8 S gl A 7k 1
2R 5 e

ﬂﬂ]H%QHAH*iﬂRMDZﬂJ%IﬂHT Foens 25 AMTAHT T
dEtE LT THEUHE A oSt AA TS 2B S F e tE
%%i%ﬂﬂ%ﬂPﬂ%%*%%ﬁ#zmt”ﬂﬂWHPo@%%ﬁié

B kARt o] H§-ZFse of W vhE A A 7 E 2 dF A=A Al F sy A E
=¥ ok 25

# 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
cltldo ONLINE
clt2do ONLINE
clt3do ONLINE

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

o A ] 8] E g o /H ZFS A A = }ﬁl 27

7)1 EA © & zpool import ™ B2 /dev/dsk T & ul ] A
qeﬂwiﬂﬂ+ﬂﬂﬂ%%“iﬂﬂﬂ§%%}%%J
A HE el & AA S of gt ol & & tha 3 &5y oh

# 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
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AL A TR o] EAT A2 - dFHE ABT A5

e
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ZFS A R A

VA& Fol el E gl o F29 o] Fo|u} £ A A ALE zpool import HE 2] Q=
A A st 7t & 4 sy o & £ ob 53 25y o

# zpool import tank
o2 A}& 75 gk £ 2 o]
Al of it o E 5

# 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
c1t8d0 ONLINE
# zpool import dozer
cannot import ’‘dozer’: more than one matching pool
import by numeric ID instead
# zpool import 6223921996155991199

~

N
(|
d
i)
of
i
ol
e
ol
o
2
rir
vl
it
o
|o
hu
i
tlo
N
B
ffo
¥
32
)8
i
A

# zpool import dozer zeepool

o] 2 2 Al o] & zeepool s AFE-3lod | Bl & dozerE 7P FUth A & o] 52
A &g o

Fo] WAIH 02 Y Ml 7] 5] K| & A ZESE -1 o) 12 o) o} %) The A A8 ol 4
AR ES AL A AS R IR @A) £ ES o of ghlch. o & 5 ohg 3}
24

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

el Ql B¢ ThE 4| 29 0 2 A 0.2 31 4| %8 A vh 4 9
o e S A A el o] A ELE ofe] & m e

2}
e 2 ] et
s

# zpool import dozer

The devices below are missing, use
c3t3d0 [log]

’ ’

-m’ to import the pool anyway:

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

22 AT TSR B bR g o & S ohe3) 2

# 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: none requested

config:

NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
c8t0do ONLINE 0 0 0
c8t1d0o ONLINE 0 0 0

logs
2189413556875979854 UNAVAIL 0 0 0

errors: No known data errors
THE 23 AAE A3 F zpool clear H S A 3] 5o

=
leld 22 ZA 7L e A ol s A ETE AR sk dE e

cheat 2o,
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# zpool import dozer
The devices below are missing, use
mirror-1 [log]
c3t3do
c3t4do

’ ’

-m’ to import the pool anyway:

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 @h@m with @ errors on Fri Oct 15 16:51:39 2010

config:
NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
c3t1do ONLINE 0 0 0
c3t2d0o ONLINE 0 0 0
logs
mirror-1 UNAVAIL 0 0 0 insufficient replicas
13514061426445294202 UNAVAIL 0 0 0 was c3t3d0
16839344638582008929 UNAVAIL 0 0 0 was c3t4do

e REE &7 E St Fol Bol E4ks]o] JA 2T 5 gle 5ol
7Ie& Edl 2o HolHE HTE F gy S = v e

# zpool import -o readonly=on tank
# zpool scrub tank
cannot scrub tank: pool is read-only

25 971 A8 RER VP& o vh 27 o] AE-H T

- BESY ALY Y BFol 7] A8 HER vheE R

- FEWNH AR/l Ab S G PO T AP e oK 2 o) 4 BT e 5713}
27 Fo] 9§7].27] 2 7bd & s 7bA] s A gkl

- WNAE A FESE YuE WGshel AR FA P

07| A E L FE YD) L IbA 2] 5he] 87)-27) BER v 4T 5

Agilch o & S ohe s Rgeh

# zpool export tank
# zpool import tank
# zpool scrub tank
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ERJRZAAZZE A7)
o] of| of| A o} F W 2= F EA AA F 5l sdev/dsk/c2t3doS A 51 dpool &

7HA ot

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

pool: dpool

state: ONLINE

scan: resilvered 952K in 0h@m with @ errors on Fri Jun 29 16:22:06 2012
config:

NAME STATE READ WRITE CKSUM
dpool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c2t3d0 ONLINE 0 0 0
c2t1d@ ONLINE 0 0 0
o] Zo| A HYAraR T sivete o= 54 A A o Sefo] 2 AE AT}

Z5h5 o] of Gl ek

A R ZFS A £ F BT

zpool import -D ™ ¥ & AF-&-5}Fod AbA| ¥l A A4

chat 24k
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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-@ ONLINE
c1lt@dd ONLINE
cltld® ONLINE

o] zpool import & Ao A= th3 AE] AR GEo tank =S A EH £ 2 4
29121},

tE
i)

state: ONLINE (DESTROYED)

& B ‘?o}-\j;l w B8 Z 3} 7 zpool import - D ™ B S thA] AlF

FuTh

T

# zpool import -D tank
# zpool status tank
pool: tank
state: ONLINE
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scrub:
config:

errors:

action:
see:
config:

errors:
# zpool
# zpool
pool:
state:
status:

action:
see:
scan:

config:

errors:
# zpool
# zpool

none requested

NAME

tank
mirror-0
cltodo
cltldo

STATE

ONLINE
ONLINE
ONLINE
ONLINE

READ WRITE CKSUM

No known data errors

destroy dozer
import -D

: dozer

1 4107023015970708695

: DEGRADED (DESTROYED)

: One or more devices could not be opened.

Sufficient replicas exist for

the pool to continue functioning in a degraded state.
Attach the missing device and online it using ’zpool online’.

http://www.sun.com/msg/ZFS-8000-2Q

dozer DEGRADED
raidz2-0 DEGRADED
c8t0d0o ONLINE
c8t1d0o ONLINE
c8t2d0 ONLINE
c8t3d0 UNAVAIL cannot open
c8t4d0o ONLINE

No known data errors

import -Df dozer

status -x

dozer

DEGRADED

One or more devices could not be opened.

Sufficient replicas exist for

the pool to continue functioning in a degraded state.
Attach the missing device and online it using ’zpool online’.

http://www.sun.com/msg/ZFS-8000-2Q
none requested

NAME STATE
dozer DEGRADED 0
raidz2-0 DEGRADED 0
c8t0d0o ONLINE 0
c8t1d0o ONLINE 0
c8t2d0 ONLINE 0
4881130428504041127 UNAVAIL 0
c8t4d0o ONLINE 0 0

No known data errors
online dozer c8t4do0
status -x

all pools are healthy
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# zpool status
pool: tank
state: ONLINE
status: The pool is formatted using an older on-disk format. The pool can
still be used, but some features are unavailable.
action: Upgrade the pool using ’'zpool upgrade’. Once this is done, the
pool will no longer be accessible on older software versions.
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c1t@0d@ ONLINE 0 0 0
cltld® ONLINE 0 0 0

errors: No known data errors

b FES G 5 oA A s Lol 2o o)
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# zpool upgrade -v
This system is currently running ZFS pool version 22.

The following versions are supported:
VER DESCRIPTION

1 Initial ZFS version

2 Ditto blocks (replicated metadata)

3  Hot spares and double parity RAID-Z
4 zpool history

5 Compression using the gzip algorithm
6 bootfs pool property

7 Separate intent log devices

8 Delegated administration

9 refquota and refreservation properties
10 Cache devices

11 Improved scrub performance

12 Snapshot properties

13 snapused property

14 passthrough-x aclinherit

15 user/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 Reserved

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

1% th% zpool upgrade " & & A sto] & E5 1ol =& g oG ch o &
= oh 3 ZAFoh

# zpool upgrade -a

F_ZS FAzrsH Ao Z d a8 o] =51 o] H ZFS A & A3 5= A] A E] of| A Fof
NA| A~ 5}A] K5HA ol

o] A Solaris B ] 2~ 2] E& AF-&-3}= A ~Hl ol A ZFS ] TES A sl &S
AHEsE7| Aol E5 g gl o]l =afof Fch E5 ¢ el o]l =l of sl =] Falste ™
zpool status ™ & & *]’%@L} c}.
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103 =] ] Z| “Oracle Solaris ZFS FE 3t A ~F A 7‘] 2 EECHR)

105 | o] 2] “ZFS Z] 1 & 9] ¢k Oracle Solaris % X] ! Live Upgrade 8 A
107 9| o] Z| “ZFS #+E 7} 4 4 Al 28l A X| (Oracle Solaris &= 7| A A])”
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There are existing ZFS pools available on this system. However, they can only be upgraded
using the Live Upgrade tools. The following screens will only allow you to install a ZFS root system,
not upgrade one.
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1. Oracle Solaris 2 #| »] A & 4 AV
FE 715 ZFS FE 3 Al A
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m  SPARC: Oracle Solaris 2 2] DVDel|
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ok boot cdrom - text
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ok boot net - text
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Choose Filesystem Type
Select the filesystem to use for your Solaris installation

[ 1UFS
[XT ZFS

3. AATAZEAAEHAY FZFS AZE SE e a3 & dHlstete
w| Al 2| 7F Z Al g e o] 3hH 2 o] A " 2] A0k ARy T
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d41 HETHSZFSFE S A AH 27 A (A%)

Select Disks
On this screen you must select the disks for installing Solaris software.
Start by looking at the Suggested Minimum field; this value is the
approximate space needed to install the software you’ve selected. For ZFS,
multiple disks will be configured as mirrors, so the disk you choose, or the
slice within the disk must exceed the Suggested Minimum value.
NOTE: ** denotes current boot disk

Disk Device Available Space

[X] ** cltodo 139989 MB (F4 to edit
) [ clt1ldo 139989 MB

[ 1] clt2do 139989 MB

[ 1] clt3do 139989 MB

[ ] c2t0do 139989 MB

[ 1] c2t1do 139989 MB

[ 1] c2t2do 139989 MB

[ ] €2t3d0o 139989 MB

Maximum Root Size: 139989 MB
Suggested Minimum: 11102 MB
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Select Disks
On this screen you must select the disks for installing Solaris software.
Start by looking at the Suggested Minimum field; this value is the
approximate space needed to install the software you’ve selected. For ZFS,
multiple disks will be configured as mirrors, so the disk you choose, or the
slice within the disk must exceed the Suggested Minimum value.
NOTE: ** denotes current boot disk

Disk Device Available Space

[X] ** c1todo 139989 MB (F4 to edit
) [X] clt1do 139989 MB

[ 1] clt2do 139989 MB

[ 1] c1t3d0o 139989 MB
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110

ol 41 HE 7} ZES FE 91U A AE 2] A (Al%)
[ 1] c2t0do 139989 MB
[ 1 c2t1do 139989 MB
[ 1] c2t2d0 139989 MB
[ 1] c2t3do 139989 MB

Maximum Root Size: 139989 MB
Suggested Minimum: 11102 MB

Available Space(AH-& 7}Hs @ &%) Aol OMB7}F 3 A =W ©] ~ 5. 9] #| o] &-©] EFI]]
ZAd 7 sk dle]lEo] EFIRl H A3 & *}B‘O}E:]Uﬂ AR e a8E FE6
format -e " & & AF&5lod t] A~ 0] #o]| &S SMIE A A AT F A ZZ 13
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ZFS A& Zol 3t 2 E skt o] A AR 3L Foll = th 53} 7 AFEE 3h o]

FEA T

Configure ZFS Settings
Specify the name of the pool to be created from the disk(s) you have chosen.
Also specify the name of the dataset to be created within the pool that is
to be used as the root directory for the filesystem.

ZFS Pool Name: rpool
ZFS Root Dataset Name: slOnameBE
ZFS Pool Size (in MB): 139990
Size of Swap Area (in MB): 4096
Size of Dump Area (in MB): 1024
(Pool size must be between 7006 MB and 139990 MB)

[X] Keep / and /var combined
[ 1 Put /var on a separate dataset

o] Shlof 4] 4] A of 7] GE-E o] Fahul A 7] LGS A GO E upi wh
0 9.0 wheb 2P B o) 2, dl ol Bl A= o] §, % 7], 2% L A A 27

SothEE /) 2ele T2 A8 S8 gtk Ba var 59 Al AT S
S uheE st A S FAE 4 ol

| dlel A= FE dlo|H Al E o] Fof zfsBE= M 7 Tt

P
o
dilo

o> ol
1“ a&

o

ZFS Pool Name: rpool
ZFS Root Dataset Name: zfsBE
ZFS Pool Size (in MB): 139990
Size of Swap Area (in MB): 4096
Size of Dump Area (in MB): 1024
(Pool size must be between 7006 MB and 139990 MB)
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Profile

&7 A7

(A%)

The information shown below is your profile for installing Solaris software.
It reflects the choices you’ve made on previous screens.

Installation Option:
Boot Device:

Root File System Type:
Client Services:

Regions:
System Locale:

Software:

Pool Name:

Boot Environment Name:
Pool Size:

Devices in Pool:

o

: none requested

NAME
rpool
mirror-0
clt0doso
clt1d0so

STATE READ
ONLINE 0
ONLINE 0
ONLINE 0
ONLINE 0

errors: No known data errors
# zfs list

NAME

rpool

rpool/ROOT
rpool/RO0T/zfsBE
rpool/dump
rpool/export
rpool/export/home
rpool/swap 4.

AVAIL
124G
124G
124G
124G
124G
124G

136G 124G

=

AMZ s list 28 2

REFER
106K
31K
5.01G /
1.00G6 -
32K
31K
4.00G6 -

—7]_01] A= 7]_‘1%1 o7 O”/H]
rpool/ROOT T] &) & 2]) 2 A1 gt}

Initial
clt0do
ZFS
None

North America
c(c)

Solaris 10, Entire Distribution
rpool

zfsBE

139990 MB

clt0do

cltldo

F 9 5hed 2] 2

ol

WRITE CKSUM
0 0

0 0
0 0
0 0

MOUNTPOINT
/rpool
legacy

/export
/export/home

i

%5 gt FEE Y

S gt
1HE 0] A 1/]1:} A BEQ] o] && zfs list
S o] %] 7] A7} A 1ustatus

8. Y3 A A4 Fol o} 2 ZFSBE(F-E $H7d)E w52 ™ lucreate " 8 S A&

T}-& of of| A &= 2£52BET} = o] 2 2] A BE7}
E 83 2ol 2fsBeY Y t}. 5} A vk € A BE+= A BE7} vt
% A3}o) A ghel 5| 7] ek Th,

=

4% . OracleSolarisZFS ¥ E 3} € A 286l A x| 9 R E 11



ZFS FE 1} g A 2 ® A A (Oracle Solaris = 7] 4 )

o 41 HF-E 7 ZFSFE vt A 2B 27 A A A%)

# lustatus
ERROR: No boot environments are configured on this system
ERROR: cannot determine list of all boot environment names

T U3t Eol A ZESBEE W=+ ¢ th2 3 FAke S AF g o)

# lucreate -n zfs2BE

INFORMATION: The current boot environment is not named - assigning name <zfsBE>.
Current boot environment is named <zfsBE>.

Creating initial configuration for primary boot environment <zfsBE>.

The device </dev/dsk/clt@d0@s@> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <zfsBE> PBE Boot Device </dev/dsk/clt0d@s0>.
Comparing source boot environment <zfsBE> file systems with the file

system(s) you specified for the new boot environment. Determining which

file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

Creating configuration for boot environment <zfs2BE>.

Source boot environment is <zfsBE>.

Creating boot environment <zfs2BE>.

Cloning file systems from boot environment <zfsBE> to create boot environment <zfs2BE>.
Creating snapshot for <rpool/RO0T/zfsBE> on <rpool/RO0OT/zfsBE@zfs2BE>.

Creating clone for <rpool/RO0T/zfsBE@zfs2BE> on <rpool/ROOT/zfs2BE>.

Setting canmount=noauto for </> in zone <global> on <rpool/RO0T/zfs2BE>.

Population of boot environment <zfs2BE> successful.

Creation of boot environment <zfs2BE> successful.

& Ut Fol| ZFSBEE uhE W= ZFS A W 2 W AF 7] 5 & 53l BE7F 54
ﬂiﬁﬂqqzm%zﬂﬂlﬂﬂﬁﬂqu%mka4%ﬁ%%Hﬁlnﬂﬂﬂ
“ZFS FE 3} A| 28]l 0 7 no| 17 o] = ZFS FE Y A| 2 i b o] E(Live
Upgrade)” & FF &34 Al 2.

9. el A FE A E APt ol E S o3 A

# lustatus
Boot Environment Is Active Active Can Copy
Name Complete Now On Reboot Delete Status
zfsBE yes yes yes no -
zfs2BE yes no no yes -
# zfs list
NAME USED AVAIL REFER MOUNTPOINT
rpool 10.1G 124G 106K /rpool
rpool/RO0OT 5.00G 124G 31K legacy
rpool/RO0T/zfs2BE 218K 124G 5.00G /
rpool/RO0T/zfsBE 5.006 124G 5.00G /
rpool/RO0T/zfsBE@zfs2BE 104K - 5.006 -
rpool/dump 1.00G 124G 1.00G -
rpool/export 63K 124G 32K /export
rpool/export/home 31K 124G 31K /export/home
rpool/swap 4.13G 124G 4.00G -

10. A BEol A F-E&}21™ tuactivate ™ & = A& o}

m SPARC- 5-E AA]of| ZFS A A4 Fo| 235 7§ boot -L W &S AF-&-3lod A&
7}5 8 BES AW gt}
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o411 FE 7T ZES FE 3L A AE 27] A A%)

o], SPARC 7|HF A] A Bl o] A = hoot - L H O & 2§ 7153 BESZS
U o}, A BE(zfs2BE)ol| Al FEste{ W % ﬂ 25 A”ghoh 1
boot -z g % = 1&g ch

FHl ke
>
) E mm

ok boot -L

Executing last command: boot -L

Boot device: /pci@7c0/pci@d/pci@l/pci@@,2/LSILogic,sas@2/disk@®@ File and args: -L
1 zfsBE

2 zfs2BE

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

To boot the selected entry, invoke:
boot [<root-device>] -Z rpool/RO0T/zfs2BE
ok boot -Z rpool/R0O0T/zfs2BE

= x86- GRUB "|j7oll 4| - E3 BEE A gt}
| 2~ FEof v &k ApA &

oo

2 150 3 o] &] “ZFS 7 E 3} & A] 28l of A

1 A FEZAHE A}

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

config
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
c1t0doso ONLINE 0 0 0

errors: No known data errors

2 FHAYEIEAZSq | HYE FEZS TAEYL

# zpool attach rpool clt0d0s0 cltld0os0
Make sure to wait until resilver is done before rebooting.

3 FEEZANE SN e AN Yo GaFEgEA SdF Yt
# zpool status rpool

pool: rpool
state: ONLINE
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E 3} x| 28l A =] (Oracle Solaris Flash ©} 7} o] B. 4 #])

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.

scrub: resilver in progress for @hlm, 24.26% done, 0h3m to go

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c1t0d0s@ ONLINE 0 0 0
c1t1ld@s®@ ONLINE 0 0 0 3.18G resilvered

errors: No known data errors

ko) B¢ Azt 2| A Y ZEA 27 B A S A S Hef Fivh b
FrAEEH el Al 2] 7} EA | 2] A o] SR Ay T

resilvered 10.0G in @h1@m with @ errors on Thu Nov 15 12:48:33 2012

4 SWA rIdA AHATA o7 BET S 9 Lx ol ),

5 BaBAFAHaTN AT 2 FEFES A 20 AR PV e,

= SPARC - SPARC % E PROM®I| 4] eeprom ™ & F=+ setenv " 8 & A}-8-5Fo] 7] &

A S AN AEA

" x86- A] ~® BIOSZ A T4 g o),

ZFS 5 E 9} ¢ ] 2~ ®l 4 3] (Oracle Solaris Flash o} 7} o] &.

A =
4 A])
Solaris 10 10/09 B 2] ~F-E] = UFS 7 E 3} U A| 28] = ZFS FE 3} A| 28l o] 9l=
A] 2~ ¥l o] A Flash o} 7}o] B & w5 <= 2l 551t} ZFS 5 E £ 9] Flash o} 7fo| B °ﬂ =%
=5, HEEE Al o] F EE d o] E ‘J]E% Aol gt AA = AF ol Lok A%
9 2 552 Flash o} 7bo] B7 A X & wff gh5 o] A v o}, o} 32} ZEo] Flash o} 7fo] B
AR e A 5 o
m ZFS FE 3} A|AHlo] )= Al AR S A X W B E Sl = o AF8E 4 )& Flash
o hol & qHE v
»  ZFSFlash o} 7}o] B 5 AF-g-3lof 4] A] 28] ©] JumpStart A A| BE-—'E x7) A%
T3 gt} ZES Flash o} 7fo| B E vtEw 7| B E §7 o] o} A A £ E
EA H ) flarcreate 2 flar @ ol -p 34 S A&35lod Z2] Hlo|E A EE
A 0 2 5 9] 4] 2 5 o) v ek
ZFS Flash o} 7} o] B& Ab-&-3hod A 28l & A 2] 517] Aol oh5 Al gk A& H E 514 A
= Oracle Solaris 10 8/11 2 2] 2~ 58] = ol }A] A #| ©] Flash o} 7} o] H. F 4 & 2}-8-5} o4
ZES FE 3} A| A8l o] )= A ~E S A A & 4= gl v} B8k luupgrade 3 S
A}-£-3} o Flash o} 7}o] 2.5 %3l o) Al ZES BEE 1t o] E & = gl 71t}
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= Solaris 109/10 2] 2 & A 3] F2l A] 2~ 82 124630-51(SPARC) 3 A| ==+
124631-51(x86) 3} %| = F7} 5} o] ABE®] o &+ Z 2 A] o} 7}o] B = EXIBHO]EELLIE}
n ZEf 2] o} Fto| B EA| A = S ola ZEA] o} Fto| B E A A F9
np B Al A E2 7 5 X okt ol & & 01 Solaris 10 8/11
e A~ 2 A8 F9] 2] ~Hl o] ZES Z ) A] o} 7} o]
=93}t Solaris 10 8/11 #4 3 A] =Wl & A 2
Z ) A] o} Fto] B A R 7} zfs receive T 9] L F2oF A A 4= ol H T
n ZEA] o} Fto]| HE wbE 31 ABE| A S5l T FE I U A AF(d HE
/var 3L Al ~EB) O & Solaris 10 9/10 2 g~ Zolm )
108/11 2| A2 gl ado]=afof gc} 1
/U:LH?'SH/]];}
ZFS Flash o} 7}o] B & wtE A A8l 3} % 7} 5 U gk A] 2~ of| 9k Flash o} 7} o] B &
A x| ek 4= °"’§TL]‘:}. | & 501, sundv A]| 2 El o] A BFE-o] &1 o} F}o] B.2= syn4u
Al*E*‘OH dA & 4 l
ZFS Flash o} 7} o] Eag =l
Flash o} 7}o] B & x‘l FHL} UFS/ZFS 1*4 O}ﬂOIEE *éﬂ%‘? wFH T
Solaris 10 8/11 ¥ 2] 2~ %-E] = UFS Flash o} 7} o] B & A}-£-3}od ZFS T E v} A ~EH S
A 7 8 4= 9l T} czﬂ% %qﬂ tho 3} 2 o)

»  JumpStart = E 3} o] pool 7] 9 =& A&} UFS Flash o} 7Fo] B7} 7ZFS F+E
Zol AAH
pool rpool auto auto auto mirror c0t@d0s@ c0tld0ds0O
» UFSFlash o} 7bo] B o] th 5} 4] A R| 5 ZFSE 3} Al A8 78 0 & del g},
HAIH 07 A ) o] Bl A| EE Al 2] 3 A A FE Fol of7bo] B g1 A A ¥ A"t
Flash ot 7}e] B.7F A A ] Frof 1= o} Fpe] D5 b5 wlf = 5 ZES BEWE AHE-3

A E Yt} 8FA Rt flarcreate B+ flar M 8 2] -Rrootdir &4 = /‘]-*g"]-m]
o} 7}o] B ¥ &g 1}-8-5}H ‘ﬂzﬁ"rEE] E Z 9o tE FE ESolFfo| BT
AFH ok

ZFS Flash o} 7Fo| Booll A = 7 ¥ m} < E3F 2 A 9] o] A}8-=| = flarcreate % flar
e F 4 o] | = x| ed<5 v o}, ZFS Flash °P7} | Bl A= A A bl o] B A Exqk
Al L] A4 4 3l F ok

ZFS Flash o} 7}o] Boof] thall A4 &= flar info W & o] A 5] x| ¢kF ) o & 5
o} 3 25y ok

# flar info -1 zfsloupflar
ERROR: archive content listing not supported for zfs archives.

ul A~ B A A~ H o] A ] ] A} Solaris 10 10/09 o] AF H 2| A2 ¢ 1 o] =5 Fof &= o AF
Al 2~ 8] A A of] AF-2-& ZES Flash ©}7Fo] & vHE 4= 3l 551 o} 7]»‘&”4 OJ ZRAAE

o

3 2o,

U}’“Ei Al 2~ 'l of| A flarcreate ™ & & A}-§-3}0] ZFS Flash o} 7fo| B & whE o) ~ 8¢
HE EFS AL FE £2 & dl o] ¥ A E7} ZFS Flash o} 7} o] H.of

S},

el >l'“
ﬂ?‘l n
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116

» JumpStart = % 3} Q5 wH5 o] A A A ¥ &] Flash o} 7ho] B A B 5 £ 3HA| Z] e}

s Ak x| 28 o] ZFS Flash ¢} 7Fo] & A A &k o},

Flash o} 7to] B & A}-4-8lof ZFS FE -5 A A T vl = o} 53} 22 o} 7fo] B FAd o]

A 4 o

m  flarcreate =+ flar ¥ 8 S 4 A A 3k ZFS FE # ©| Flash ¢} 7} o] & w1l
T usHoh X]’“*}Xl 04S 79 7| 2 FE £ 9| Flash o} 7} o] B} ubEof A T},

= flarcreate -D datasetS A}-85}9 Flash o} 7Fo] Bool| 4] 2] A g d] o] ] A| E & A 2] A| Z
T ugurh ol FA2 oA dio|EH N EE A A1 Z wff of 2] W AR 4= o) Fo o

ZFS Flash o} 7Fo| B7} A X| 5| A| 2~ 8] o] th3-3} o] -4 o},

. 0}7}01 B2 oS o] 593 A 9] ¥ bl o] 6] Al E 2 | 2] 5} 3 Flash o} 7} o] B.7}
| = A A dlolH Al E A S o] o 4 Al 28] of] ThA]
Tﬂ%owblu}.é% 2l © I 5§ 2 Flash o} 7ho] Hofl 35 7] ¢f o,
& oprto| L5 wbg ) kg E2] o] F3 F U T

qhs w24 Ael A" BEZF 2% A| 2 Fl o A 24 7] 2 BER

_,_,
Tk

ol
=
2

ol 4-2 ZFSFlash o} 7}o] & A}-8-31 o A| 2~ 8] A & (JumpStart 2 A] )

up A~ €] A 28 o] A x| 5] A1} Solaris 10 10/09 o] A ] A~ E ¢ 18| o| E %W ZFS £ E
% ©| Flash °P7} | B & vtEych ol & 59 oh3 3} 25 ol

# flarcreate -n zfsBE zfslOupflar
Full Flash

Checking integrity...

Integrity OK.

Running precreation scripts...
Precreation scripts done.

Determining the size of the archive...
The archive will be approximately 6.77GB.
Creating the archive...

Archive creation complete.

Running postcreation scripts...
Postcreation scripts done.

Running pre-exit scripts...
Pre-exit scripts done.

2 b5 A A A E AR A 2R of| A A 28] & A A F JumpStart 2 3L &
gty th ol & S0, zfs1oupflar o} 7to| B A A of| = o} 3 Z 2 3} o] AR-&- gt}
install type flash install

archive_location nfs system:/export/jump/zfsloupflar

partitioning explicit
pool rpool auto auto auto mirror c@t1d0s@ c@t0d0@s0O
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oll 4-

Flash A4 & 3418 A el sto] ZFS FE 9} Y A| A8 S A A8 4= 9]
Flash ¢} 7}o| B.7} o] u| 7

1.

4%

3 FE b ZFS FE 9t Al AR) 2=7] A A (Flash oF ko] B A A])
o

A AA
Sol 2l 4] AbE 7h5 e Abeh eha b
Solaris Interactive Installation(Solaris ™| 4] A4 &) &} o]l 4| F4_Flash &4 =
Helghet,
Reboot After Installation("d & 3 x| F-E)
IH“?‘E - 5,_1:._ XHJ?_E)AA:]% x{gl'stL] .
Choose Filesystem Type(Z+ % Al 28] 738 A &) 3} of| 4] ZFSE A1 & g o},
Flash Archive Retrieval Method(Flash ©}7}o] 2. 73 A4 v} s} "ﬂ 4] HTTP, FTP, NFS,
Local File(Z 7 3} %), Local Tape(=Z H o] ), Local Device(Z 7 & #]) 52| A
v S el gk o}
o| & &, ZFS Flash o} 7} o] H.7} NFS A ¥ of| 4] 35| = 73‘ - NFSE Al &l gk o},

Flash Archive Addition(Flash ¢} 7}o| 2. 37} 8} of| 4 ZES Flash o} 7}o] B ¢| ] &
A5 eh,

oA 5 Eof, fl Z| 7F NFS A ¥ 4 79 el & [P F 4 2 A ¥ = 4] ¥ 3} t}-2 ZFS Flash
0}7}01 B A2 E XA “/]'.

NFS Location: 12.34.567.890:/export/zfslOupflar
Flash Archive Selection(Flash o} 7}o] B A 8l s} of 4] 734 Wby 2! ZES BE ©| 5=
el gk o},

—|—’

5} of] 4] Auto Reboot or Manual Reboot(#}-5-

Flash Archive Selection

You selected the following Flash archives to use to install this system. If
you want to add another archive to install select "New".

Retrieval Method Name

NFS 2fsBE
27| AA b A o] b st & A Eshal A ol vt S S A E o

s TlAzm A

(

hin

= dolEE nENAS U
g

n ZFSAA T
QAR E 7 E 3 Continue(H 45) A= el gt}
o & 59 th 3 25y ok

Configure ZFS Settings
Specify the name of the pool to be created from the disk(s) you have chosen.
Also specify the name of the dataset to be created within the pool that is
to be used as the root directory for the filesystem.

ZFS Pool Name: rpool
ZFS Root Dataset Name: s10zfsBE
ZFS Pool Size (in MB): 69995
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E 1} A] 2" A ] (JumpStart A A)

ZFS

118

o 4-3 HE 7}5 ZFS FE 3} A 28 &= 7] A A (Flash o} 7Fe] B 4 A) A%)

Size of Swap Area (in MB): 2048
Size of Dump Area (in MB): 1024
(Pool size must be between 7591 MB and 69995 MB)

Flash o}7bo| B.7F ZES A § 2B o 7 ¢ A3 = 2 yvar 3H Y A 2 F)
wrAo] A= A e th o] 7 f yvar B o - —EUV‘H A 2Bl of| A o] -4
apA] o] uhgh ok ok

= Mount Remote File Systems(! 2 3} A] 28l & w2 E 51250 51 7h)? 3w of 4
Continue(A )& +5 1t}

—

= Profile(ZZ3}) st & AES 1 WA A ¢S A L5t W F4 7] & FH T
W7 AbeS A 851 &) 22 2 H Begin_Installation(d A A] &) (F2) < +& 4 .
o & =9 oh5 3 25

Profile

The information shown below is your profile for installing Solaris software.
It reflects the choices you’ve made on previous screens.

Installation Option: Flash
Boot Device: c1t0d0
Root File System Type: ZFS
Client Services: None

Software: 1 Flash Archive
NFS: zfsBE
Pool Name: rpool
Boot Environment Name: s10zfsBE
Pool Size: 69995 MB
Devices in Pool: c1t0d0

E 3} ¢ ] 28 A X (JumpStart 2 *|)

(

JumpStart 3= % 7} & g5 o] ZFS FE 3} A| 2 H] = UFS F E 3t A| 2 H) :

% ol4 e,

ZFS 3 JumpStart 2= 2 3} U of = A pool 7| $ =7} E3h =] o oF Fhr T} pool 7| H == A
FE F5 A5t o] 7| EH o7 A BE('HrE g7)7F vtE oA Ytk BEY o] F &
Xﬂ 3} bootenv installbe 7| ¥ =2} bename & dataset A= X ¢3l=HEE

o] e A| EE 7S 4= gl T

JumpStart 7| & AF-&-ofl T g+ L REA
JumpStart 2 X| £ FF 2 5H4 A L.

o

A

it

2] var

_L4
rS

] B = Oracle Solaris 10 1/13 A =] A= 4.

JumpStartE &3+ ZFS FE 9 Y A A8 A A §- od & T 5kl Al 2l of| 3 A &
A G AV Al 28] & o 28 o] = 5F e 131 9 o] X] “L1ve Upgrade = A}-8-3Fof % & o]
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ZFS FE 3} 4 A 2" A A (JumpStart 2 )

A+ Al 28l mho] 18 o] A B = 9 28] o] = (Solaris 10 10/08)” B2+ 136 3| ©] A] “Oracle
Solaris Live Upgrade S AF-& 3} ¢ & o] l= A| ~ B mho] Lef o] M B =
&) 2#| o] =(Solaris 10 5/09 ] 4" & R A A £

ZFSol| ol g+ JumpStart 7] $ =

ZFS ¥ JumpStart 2 3} Yol = vt 5 71 H =5 AR oA F i Th

auto

bootenv

pool

- H—

F, 58 2 F EE QxS vl 5 £l A9 2]
!

,all == auto 7] 9 =5 A AT 7§ cotodoso= #| A st 7153

ot N ¢
fu
i
lul
el
I
)
o
>
~
=
o e
2
>,
x
vy
)y
k)
o
>~
~
o
2 o
i
5
rlr

Q

c

N
L

i)
ot Py

%
2 in
e
2

>
>
ofo

1

| = tl2a &3te] 917 “H—E‘%Jblﬁ}.

jin

lul
! (
oo
A
o
o
>
&
ol
ol
=
Ay

%0
o) (o
T

bootenv 7| ¥ = TS A&l FE 715 ZFS FE S

|t}

bootenv installbe bename BE-name [ dataset mount-point]

o .
i glo
HE

N

installbe bename &4 % BE-name &5 2. & A H & 2| BES
wbE "é A g o},
bename BE-name A = & BE-names A ¥ g o},

bename©] pool 7] 9 =8} 7| A}-&-5| x| ¢F o 7] B
BE7} RHE- o] A o}

dataset mount-point 1B % dataset 7] 9| EE& At-&-5lo] FE | o]
AEGHEEZ yvardlo]E N EE m—éﬁa T
i Yok A mount-point LS /varE
Agtgch o & 501, HE 2] yvar tl o] B A Eof
gk bootenv T3t E]'Odt <3 F A e

bootenv installbe bename zfsroot dataset /var

Az ubs FE E2S APt a3 22 719 = 7 & Al T of

g e,

pool poolname poolsize swapsize dumpsize vdevlist
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43)

ZFSel o 3} JumpStart = 23} ¢

poolname

poolsize

swapsize

dumpsize

vdevlist

o 2 10 gy
Jﬁmdo.?iﬁ
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4
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o
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S
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ot
i
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N
e

= X];%]%LL]E]' auto ﬂ/\'% Z| A 5}
7|7 AH-8-5 L]‘:} size 3F A A7) & R A S
ch. g(GB) = A A ¥ A e;t g ar=

Z 259 275 AR Tt auto L& A A 8HE 7]
717k Ab-g R Ytk size $t2 A A7 & AR
tt. o(GB) = A A 5[ A] ¢ = =

= o AFEs A2 } 2| A g o} vdevlist 2
zpool create ™§ & 9 % 1§} ]‘4 of mj of 31
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E = ol
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L
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s
it

=
v

By o e rir
o3 it mly
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{Jioﬁi[‘i
oo

22y
" N
2 &N
o
o
i
[
ol
ol
>
>
fo

o] Aol 4| = ZFS 54 JumpStart = = 7} Y o] of| & A g o},

g 2w}l
sl ARE =7 AAE
r/]/\g_/] 3_7];;].5 Mﬂ&l\/]];]_ /\% oﬂOﬂ ul 1:4

< pool newpooli

J = A ol A install typeinitial installs
St o] 74 27 Eauto VI HES B8 AR W
Z A8 A7) =Y 2 A (mirror

7199 = 2 cotodoso} cot1doso o E A ﬂil D]/“i)"] u] 2 3 5 A4 of] 9= auto

I =E = S8l Ao Z A A H YT} installbe 7| H =&

213l bootenv 7| H =& &3 %E 37 S o] A =M s10-xxBFE= ©o] &

wFE o] 4 vieh

AF-&-3}od A BE§ A A 8}7)
°] BE7}

install type initial install
pool newpool auto auto auto mirror c0t0d0s@® c0tld0s0
bootenv installbe bename s10-xx
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g Z2 31U 77| 7} 80GBS] newpool o] 2h Al Fof
install typeinitial install 7] ¥ =5 A}&5}e] £7

rO{l N2

3
= .

80GB =2 uts 312 “Pi"%??}iﬂ/] AL-& 7453 F A A] o] o gk w) e ] H

T4 ol 41 2GB 9] i%" i%-"} 2GBY HEZ EF° i WEAAH YL FAA S AES

W= 7+ A A 7F A9 g o} installbe 7]-4 £ A}-8-3}od A BEE A A 517 95

bootenv 7| H EE &3l L E 37 EAl o] HA T “1] s10-xx2F+= ©] & 9] bename©]

qFEof 4 o o,

install type initial install

cluster SUNWCall

pool newpool 80g 2g 2g mirror any any
bootenv installbe bename s10-xx

Abg-5to] ZFS FE £ 5 235}
%LID}. g Al 2Hof =0
o

A A

JumpStart 4 A| &=
HESAY RIS 5 3
Aanwq]g)

24 v,

=Tt~ 3 0 UFS 3L A ~H&
o] A= A| ¢¥<5 v}, 5} A ut

r*ﬁ:
ke
fr
o
=
o
X
i)
o
2o
o
i}
fo
<t
oxt
{o
i
T
o
N1°
~
>
ok 3
()
4

ZFSell o g+ JumpStart = A

JumpStartE & 3l F-E 7Hs ZFS FE A A8 A A £ A Asl 7] el v Al &
A s AL

o

» HE 7}5 ZFS FE 31 A A8 kS wff JumpStart A A of| = 7] & ZFS A A4 F
= Ab&-5hod A ZFS A A4 Ea qhEofof

8T 5 gk e b T
Fuich
pool rpool 20G 4G 4G c0t@d0s0

= 105 9| o] Z] “ZFS A 4 & $] 7} Oracle Solaris %2 %] % Live Upgrade 8- A} &7l A
HE AA vlazrtotd vlag Sefo| AR 31 —%“J%Oﬂokﬂblﬁ}. o &
Sof, o8 ool 4 FA AT TR AT 5 gl

install type initial install

cluster SUNwWCall

pool rpool all auto auto mirror c0t@d0 cOtldo
bootenv installbe bename newBE

oha el A F Al AL TS AR g s T

install type initial install

cluster SUNwWCall

pool rpool all auto auto mirror c0t0d0s0@ cOtld0s0
bootenv installbe bename newBE

jo
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ZFS F-E vl A| 2§l © 8 wlo] 18 o] H E=ZFS FE 9} ¢
A 2 ¥ 41 ©] o] E (Live Upgrade)

122

UFS 74 8 49} 3+ 5l Live Upgrade 715 Al & AF-&-8F 4= 9l A uk o] A 2] o) A 9}
TR E AEent

UFS BEZ ZFS BEZ n}o| 1.8 o] A

= UFSFE 3 A ARIS 7ZFS F E <) 4|
" UFSFE v} A AF o) th & Sefol

m  OracleSolaris 10 8/11 ¥ 2] ~AF-E{ = UFS FE 3 Y A A8l S ZFS F
. -
=

2| Ho® uto]2eflo] e w= -p
A AbE sl 7= ZFS A G A EE
PN

who] e o] 4§ Uik,
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# zpool create rpool mirror clt2d0s0 c2tld0s0

# lucreate -c ufsBE -n zfsBE -p rpool

Analyzing system configuration.

No name for current boot environment.

Current boot environment is named <ufsBE>.

Creating initial configuration for primary boot environment <ufsBE>.

The device </dev/dsk/c1t@d@s0> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <ufsBE> PBE Boot Device </dev/dsk/clt0d@s0>.

Comparing source boot environment <ufsBE> file systems with the file

system(s) you specified for the new boot environment. Determining which

file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

The device </dev/dsk/clt2d@s0> is not a root device for any boot environment; cannot get BE ID.
Creating configuration for boot environment <zfsBE>.

Source boot environment is <ufsBE>.
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Creating boot environment <zfsBE>.

Creating file systems on boot environment <zfsBE>.
Creating <zfs> file system for </> in zone <global> on <rpool/RO0T/zfsBE>.
Populating file systems on boot environment <zfsBE>.
Checking selection integrity.

Integrity check OK.

Populating contents of mount point </>.

Copying.

Creating shared file system mount points.

Creating compare databases for boot environment <zfsBE>.
Creating compare database for file system </rpool/RO0T>.
Creating compare database for file system </>.

Updating compare databases on boot environment <zfsBE>.
Making boot environment <zfsBE> bootable.

Creating boot archive for /.alt.tmp.b-gD.mnt

updating /.alt.tmp.b-gD.mnt/platform/sund4u/boot archive
Population of boot environment <zfsBE> successful.
Creation of boot environment <zfsBE> successful.

lucreate ZF33 o] 2+ 5 % 3 lustatus ™ ¥ = A}-8-3}o] BEATE| & &Hal gt

o83 24

# lustatus

Boot Environment Is Active Active Can Copy
Name Complete Now On Reboot Delete Status
ufsBE yes yes yes no -
zfsBE yes no no yes -

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
rpool 7.17G 59.8G 95.5K /rpool
rpool/ROOT 4.66G 59.8G 21K /rpool/R0O0OT
rpool/RO0T/zfsBE 4.66G 59.8G 4.66G /
rpool/dump 2G 61.8G 16K -
rpool/swap 517M 60.3G 16K -

© & luactivate ¥ @ = A}-85}o] 2| ZFSBEE A 3}t o} o & &

ox

=

5 aey

# luactivate zfsBE

4 the s

A Live Upgrade Sync operation will be performed on startup of boot environment <zfsBE>.

3k >k >k ok 3k >k ok 3k >k ok 5k >k >k ok 5k >k ok 5k >k >k ok 3k >k ok 5k >k >k ok 3k >k >k 5k >k >k ok 3k >k >k 5k >k >k ok >k >k ok >k >k >k ok >k >k ok 5k >k >k ok >k >k >k >k >k >k ok >k %k ok ok >k k ok

The target boot environment has been activated. It will be used when you
reboot. NOTE: You MUST NOT USE the reboot, halt, or uadmin commands. You
MUST USE either the init or the shutdown command when you reboot. If you

do not use either init or shutdown, the system will not boot using the
target BE.
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Modifying boot archive service
Activation of boot environment <zfsBE> successful.

t}&© 2 ZFSBER A| AH & A F-Eg o}
# init 6

ZFSBE7} &4 3} =] o = #| &l b o},

# lustatus

Boot Environment Is Active Active Can Copy
Name Complete Now On Reboot Delete Status
ufsBE yes no no yes -
zfsBE yes yes yes no

UFSBEZ um H3gtel= 49 ZFSBE7} HEE ZolutE L
BE°l A] At &0 2 A} 7}” A e 2 A A E 2] ok o v 7 St ZFS A A A F S ThA

7} efof gk v},
UFSBE7} ] o] A} 30 8 6} A] 942 7% ludelete ™ 2 2 AF-&-5}of Al A& 4= gl 51 o}

dl 4-5 Live UpgradeE A& 8}o] UFS BEol| 4] ZFSBE Rt & 7] (= 2] /var £ 3})

Oracle Solaris 10 8/11 E 2] 2~ ol A += lucreate -D &4 = A} 3}od UFS FE 34
ZFS £ E 7} 2] A8 © & ufo] 18| o] A& uj # 521 /var 3} A| 2 F] o] %%01 PR
A Ak 4= o th b2 ol ol = 7| UFS BE7} ZFS BER vlo] gl o] 41 = wj) ¥ & 2]
/var 3 A 2 o] vhF o AT},

# lucreate -n zfsBE -p rpool -D /var

Determining types of file systems supported

Validating file system requests

Preparing logical storage devices

Preparing physical storage devices

Configuring physical storage devices

Configuring logical storage devices

Analyzing system configuration.

No name for current boot environment.

INFORMATION: The current boot environment is not named - assigning name <c0t0d0s0>.
Current boot environment is named <c0t0d0@s0>.

Creating initial configuration for primary boot environment <c@t0d0s0>.

INFORMATION: No BEs are configured on this system.

The device </dev/dsk/c0t@d0@s0> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <c0t0d@s0> PBE Boot Device </dev/dsk/c0t0d0s0>.
Updating boot environment description database on all BEs.
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Updating system configuration files.

The device </dev/dsk/c0t1ld@s0> is not a root device for any boot environment; cannot get BE ID.
Creating configuration for boot environment <zfsBE>.

Source boot environment is <c0t0d0s0>.

Creating file systems on boot environment <zfsBE>.

Creating <zfs> file system for </> in zone <global> on <rpool/RO0T/zfsBE>.
Creating <zfs> file system for </var> in zone <global> on <rpool/RO0T/zfsBE/var>.
Populating file systems on boot environment <zfsBE>.

Analyzing zones.

Mounting ABE <zfsBE>.

Generating file list.

Copying data from PBE <c@t@d0s0> to ABE <zfsBE>

100% of filenames transferred

Finalizing ABE.

Fixing zonepaths in ABE.

Unmounting ABE <zfsBE>.

Fixing properties on ZFS datasets in ABE.

Reverting state of zones in PBE <c0t0d0s0>.

Making boot environment <zfsBE> bootable.

Creating boot archive for /.alt.tmp.b-iaf.mnt

updating /.alt.tmp.b-iaf.mnt/platform/sund4u/boot _archive

Population of boot environment <zfsBE> successful.

Creation of boot environment <zfsBE> successful.

# luactivate zfsBE

A Live Upgrade Sync operation will be performed on startup of boot environment <zfsBE>.

Modifying boot archive service
Activation of boot environment <zfsBE> successful.
# init 6

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
rpool 6.29G 26.9G 32.5K /rpool
rpool/ROOT 4.76G 26.9G 31K legacy
rpool/RO0OT/zfsBE 4.76G 26.9G 4.67G /
rpool/RO0OT/zfsBE/var 89.5M 26.9G 89.5M /var
rpool/dump 512M 26.9G  512M -
rpool/swap 1.03G 28.0G 16K -
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# lucreate -n zfs2BE

Analyzing system configuration.

No name for current boot environment.

INFORMATION: The current boot environment is not named - assigning name <zfsBE>.
Current boot environment is named <zfsBE>.

Creating initial configuration for primary boot environment <zfsBE>.

The device </dev/dsk/clt@d0@s@> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <zfsBE> PBE Boot Device </dev/dsk/c1t0d0s0>.
Comparing source boot environment <zfsBE> file systems with the file

system(s) you specified for the new boot environment. Determining which

file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

Creating configuration for boot environment <zfs2BE>.

Source boot environment is <zfsBE>.

Creating boot environment <zfs2BE>.

Cloning file systems from boot environment <zfsBE> to create boot environment <zfs2BE>.
Creating snapshot for <rpool/RO0T/zfsBE> on <rpool/RO0OT/zfsBE@zfs2BE>.

Creating clone for <rpool/RO0T/zfsBE@zfs2BE> on <rpool/RO0T/zfs2BE>.

Setting canmount=noauto for </> in zone <global> on <rpool/RO0T/zfs2BE>.

Population of boot environment <zfs2BE> successful.

Creation of boot environment <zfs2BE> successful.

ol -7 ZFSBE %3 tl| ©] E (luupgrade)

F7F ol 7)1 A iz | A & AF-E-5ho] ZESBEE HHl o] E 4 gl F T
Z|EA ol T2 A A o3 25T

m lucreate ™ & & A}-&5}o] t Al BEE wH5 1o}

ol 4 BES EL*4:‘i}oh o] BEoll A - E 3t o},
" luupgrade ¥ ¥ & & 7| ZFSBEE | o] E5l o sl 7] | = | A & F7HgH o}

# lustatus

Boot Environment Is Active Active Can Copy
Name Complete Now On Reboot Delete Status
zfsBE yes no no yes -
zfs2BE yes yes yes no -

# luupgrade -p -n zfsBE -s /net/system/export/sl@up/Solaris_10/Product SUNWchxge
Validating the contents of the media </net/install/export/sl@up/Solaris 10/Product>.
Mounting the BE <zfsBE>.

Adding packages to the BE <zfsBE>.

Processing package instance <SUNWchxge> from </net/install/export/sl@up/Solaris 10/Product>

Chelsio N11@ 10GE NIC Driver(sparc) 11.10.0,REV=2006.02.15.20.41
Copyright (c) 2010, Oracle and/or its affiliates. All rights reserved.
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This appears to be an attempt to install the same architecture and
version of a package which is already installed. This installation
will attempt to overwrite this package.

Using </a> as the package base directory.
## Processing package information.
## Processing system information.
4 package pathnames are already properly installed.
## Verifying package dependencies.
## Verifying disk space requirements.
## Checking for conflicts with packages already installed.
## Checking for setuid/setgid programs.

This package contains scripts which will be executed with super-user
permission during the process of installing this package.

Do you want to continue with the installation of <SUNWchxge> [y,n,?] y
Installing Chelsio N110 10GE NIC Driver as <SUNWchxge>

## Installing part 1 of 1.
## Executing postinstall script.

Installation of <SUNWchxge> was successful.

Unmounting the BE <zfsBE>.

The package add to the BE <zfsBE> completed.
%= A BEE &9 #[ 4] Oracle Solaris ¥ 2| ~ & S| o] EZ & glFvth o & &4
D}u I} ZF et

# luupgrade -u -n newBE -s /net/install/export/slOup/latest

o] 7] 4 -s %412 Solaris A2 & v A &] ¢ A & A A g},

ol 4-8 ZFSFlash o} 7} o] B 5 A}8-5}of ZES BE #H& 7] (luupg rade)

Oracle Solaris 10 8/11 & 2] 2~ ol 4] &= luupgrade ¥ 3 & /\P-Q-”}Ojl 71E ZFS Flash
o}7}o] Bof| 4| ZESBEE WHE F dFH Tl 7117“ ol w2 e v g} g4

1. ZESBEE AF-&35}o] ml 28 A] 2] 9] Flash o} 7Fo] B & 1t %L1 o},
o & &9 o3 ZH ok

master-system# flarcreate -n sl0zfsBE /tank/data/sl0zfsflar
Full Flash

Checking integrity...

Integrity OK.

Running precreation scripts...
Precreation scripts done.

Determining the size of the archive...
The archive will be approximately 4.67GB.
Creating the archive...

Archive creation complete.

Running postcreation scripts...
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Postcreation scripts done.

Running pre-exit scripts...
Pre-exit scripts done.

2. WAE] A| AEl o] A wkE-o] | ZES Flash o} 70| & E-A| A] 2~ 8 o] A A}& 7}-58F
Abe 2 A A g o}

743t Flash o} 7ho| B 9] A] = =2 5} A 2~ HTTP, FTP, NFS & Y H t}.
3. HA A 2~®of| 4] Bl ) A ZFS BES "H5 Y th.
-s - 545 AF&-8te] ©]| BES ZFS Flash o} 7ho]| B Al = 2 A & ¥l BEE A| A vt
o & 59 oh5 3 25

clone-system# lucreate -n zfsflashBE -s - -p rpool

Determining types of file systems supported

Validating file system requests

Preparing logical storage devices

Preparing physical storage devices

Configuring physical storage devices

Configuring logical storage devices

Analyzing system configuration.

No name for current boot environment.

INFORMATION: The current boot environment is not named - assigning name <s10zfsBE>.

Current boot environment is named <s1@zfsBE>.

Creating initial configuration for primary boot environment <sl1@zfsBE>.

INFORMATION: No BEs are configured on this system.

The device </dev/dsk/c@t@d0@s0> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <sl@zfsBE> PBE Boot Device </dev/dsk/c0t@d0s0>.

Updating boot environment description database on all BEs.

Updating system configuration files.

The device </dev/dsk/c0t1ld@s0> is not a root device for any boot environment; cannot get BE ID.
Creating <zfs> file system for </> in zone <global> on <rpool/R0O0T/zfsflashBE>.

Creation of boot environment <zfsflashBE> successful.

4. ™A BEol ZFS Flash o} 7}o] B2 A x| 3hu| ),
o & 5w o} 23} 2o

clone-system# luupgrade -f -s /net/server/export/sl0/latest -n zfsflashBE -a /tank/data/zfslOup2flar
miniroot filesystem is <lofs>

Mounting miniroot at </net/server/sl@up/latest/Solaris 10/Tools/Boot>

Validating the contents of the media </net/server/export/slOup/latest>.

The media is a standard Solaris media.

Validating the contents of the miniroot </net/server/export/slOup/latest/Solaris 10/Tools/Boot>.
Locating the flash install program.

Checking for existence of previously scheduled Live Upgrade requests.

Constructing flash profile to use.

Creating flash profile for BE <zfsflashBE>.

Performing the operating system flash install of the BE <zfsflashBE>.

CAUTION: Interrupting this process may leave the boot environment unstable or unbootable.
Extracting Flash Archive: 100% completed (of 5020.86 megabytes)

The operating system flash install completed.

updating /.alt.tmp.b-rgb.mnt/platform/sun4u/boot archive
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ol 4-8 ZFSFlash o} 7} o] B.& A}-§-3}¢] ZFS BE 5t= 7| (Luupgrade) A%)

The Live Flash Install of the boot environment <zfsflashBE> is complete.
5. t A BES 24 5}k o}

clone-system# luactivate zfsflashBE
A Live Upgrade Sync operation will be performed on startup of boot environment <zfsflashBE>.

Modifying boot archive service
Activation of boot environment <zfsflashBE> successful.

6. Al 2® S AF-Eq T

clone-system# init 6

Live Upgrade S A}-£-3}¢] & & o] 9l A 2 €
ulo] 1 o] EE= L l ]._.(Solarls 10 10/08)

Live Upgrade = AF-8-31o] o & o] 9l+= A| 28] & who] ZLef| o] A4 & 5= Q) A =t Solaris 10
10/08 2| 2ol A = A =] = 74 o] Al ?‘?P% 1t} Solaris 10 5/09 | 4 H 2| ~ &

AA AV el o] =5t ¢ Boh w2 o o A o] Al vk AR g W82
136 7 ©] Z] “Oracle Solaris Live Upgrade = AF-8-3}of o3 & o] 9l A| 2] mho| 1 o] A
= el o] =(Solaris 10 5/09 o] A" S FrEFHA A £

o] A ej| A = Live Upgrade & AF-8-3lof ¢ el o] =5l A & A& =5 o & o]
Sl A2 & sl sl el oo 4 e o) gl
=

/‘] /“E“ © g mpo] e o] ak+= 7 - 124 7l ©] A| “Live Upgrade = *
ZFS—ErE o] A A8 mlo| 1| o] = ol g o] EXE F R SFA A

—

Solaris 10 10/08 = 2] 2~0f| 4] od & o] o) = A| 2B & who] 2 o] st AV F A 5= 7 ¢
o5 AAE HAESA AL
= 132 9| o] A] “UFSel| %3 %E 7} 9l UFS # E 3t A| 28] 5 ZFS 7 E 71
A ~®l © 2 ulo] 18| o] A 5} ¥ (Solaris 10 10/08)”
= 1333 0] % “ZFSe|| ¢d & FE 7} 9l = 7ZFS FE 3} A| A B A 5= B (Solaris 10

10/08)”
= L35 ]o] 7] “ZRse] ] FEIT i 2ps FE S ALY E el ol 25l
9 A & A &5} = " (Solaris 10 10/08)”
o 15a50] A 2} ek A Foh 5 zBs oHEE A4 FA o) 2 (Solaris 10
10/08)”
) 2281 o 4] Live Upgrade S AH-43 4= 9l @ 2wl ZFS = 5} A] 28l o] §) 3= 4] 28] of] A]
dodg AAslohe AR BAS 2 A Q.
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132

v

UFSol 9§ & ZEJI QI EUFS T E u}°' A ~¥ & 7ZFS = E 15} Y

A] 2~ €l © & u}o] 13| o] A5} v (Solaris 10 10/08)

o] A }ol 4= o o o] A x| ¥ UFS £ E ¥} *liﬁ*‘ o e o] = = 5| A A Lo
7}53 ZFS £ E vh e A 28 9} ZFS 9 of FE P4 © 7 nho] 1) o] A s} by of] ol 3
A g,

th5oll L= whA 9] o o] A F o] F-2 rpoolo] ™ A BE(F-E $H7) o] 5 s10BE* 2
A ZFEh T}

A =¥ o] o] A Solaris 10 2] 25 A 3 T ¢ A ¢ A1 =& = Solaris 1010/08 22| ~ &
g8 ol =gy}

Solaris 10 B 2| 2 & A8l &2l A28l o] 18| o] =of tff g+ A} A & W] &2 Oracle
Solaris 10 1/13 2 A] 47 A]: Live Upgrade ¥ 4 L8| o] = A & & F x4 Al £

j%‘E ?E'E U}—‘L]E}
# zpool create rpool mirror c0tld0 cltldo

2E Z g A ahel| ol gk A 3 Ul 92 105 5] o] A] “ZFS A] -2 2] 3k Oracle Solaris & A
U]IAveljpgradeleﬁmA}EL” x+7:~}xlA]J*

UFs 37 9] o} o o] - 5] 9l =7 ZHel gk,

A ZFs ¥ = B7 & WU th
# lucreate -n s10BE2 -p rpool

o] ¥ 2 A BES FE Foll A vlo| B Al EE A A5k @A BE(F S 23S S
dl o] Bf Al E ol AR T}

A ZFs F-E 375 24 st el
# luactivate s10BE2

2o Al A o] ZFS FE 9hd A| 28] & A Y HA|wE UFSe] o FE £ UFS FE 914
Al 2~ Bl of o} gl Tk UFS % & Al A = = ZFS 74 2 & $HA41 3
nho] Lef o] A el vh5 ©HA| & 3 8l o ek

Al 29 & A F-EFd

# init 6

% 9 -& ZFSBER v}o] 1@ o] A gt}
a. 99+ FEFYrh

b. Eell o} & ZFSBEE 25 Yl

# lucreate s10BE3
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ZFS S E 3}l Y A| 2”0 2 ulo] 18] o] A B+ 7FS FE 5} Y A A ® §] ©] o] E(Live Upgrade)

¢ MFEIFFEZASIY
# luactivate s10BE3
d. Al2"EAFEG )
# init 6
o ©hA o] 4= ZFSBE % ¢ & o] F-E =] ol =#] &elghc},

CEEDE AL L ELR1a

LmU%mmJMJELﬂB}umlew “LéﬂlzmﬂﬂHwEﬂ
FA

BRE vheE A Aol 9% 5 9lom e B BE] ¥ EH A 5 ol ok

a. zfslist ¥4 2745 AEFYch
AR YA b2 E A A & AR e & S o 2 ok

# zfs list -r -o name,mountpoint rpool/RO0T/s1lQup

NAME MOUNTPOINT
rpool/RO0T/s10up /.alt.tmp.b-VP.mnt/
rpool/RO0T/s1@up/zones /.alt.tmp.b-VP.mnt//zones

rpool/R0O0T/s1@up/zones/zonerootA /.alt.tmp.b-VP.mnt/zones/zonerootA
FE ZFS BE "H-E Z| A (rpool/R00T/s10up)-> /4 of i o},

b. ZFSBE Y 3l & o] o] E] Al E o] e g} w}-2-E X H-& A A A )
o & &9 o3 ZHF ok

# zfs inherit -r mountpoint rpool/RO0T/s10up
# zfs set mountpoint=/ rpool/RO0T/s1l0up

ZFsel 99 FEF} JEZFSFE 3L A 2T FAFE

u e (Solarls 10 10/08)

o] Aa}ol M= g Ll o] = = 9| 2] A §-o] 7}53 ZFS FE 3} A| ~®] 2 ZFS o &
FE TS AR ol thall A g o} o] A oll A= ZFS ° & FE 7} ZFS
H]o]Ej,H]Ezjg S o] A o},

tholl vk = whA o] o ol A ZF o] F2 rpoolel ™ B4 F-E &7 o] T2 s10BE H T

Fagdo 151 A E o] F& g do|E A E o] F o & A8 4= 9l 55 o} th & o ol A]
od o dlo]E A E o] 52 zones‘”‘/]‘:}
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1 WA g re AX =2 39 F = JumpStart 2 X WS AHE-3 ZFSs FEV Y=
Al 2R S AR Yt
] el ;]_1_ 2 5(] HF oﬂ IE]—E]— 107 ﬁﬂ 0] I] “ZES = E yL]_ol /\] PN Eﬂ 24 7-:1 (Oracle Solaris.’Eﬂ
A A =118 3| o] A| “ZFS FE 3} A] 28] A A (JumpStart 2 A])"E F AR A 2

2 AZuSolA FE ol A2 FEF UL
3 9 RESIEHL oy AES E Y,
ol & 59 ThE 3 2,

# zfs create -o canmount=noauto rpool/RO0OT/s10OBE/zones

canmount 5 = & .ol 3l noauto #t& 4 A 51 Live Upgrade®| ™ A| A At 2 2| A~ ¥]
AlAF A= °] 94 gy ersdelH *1157]‘ nhe-E = 7] ey g Th

4 AEHEolA Gy ulole AEE uEEF Y}
# zfs mount rpool/ROOT/s10BE/zones
t o] Bl Al E7} /zonesell Pk E $ v T}

5 Z+ro]od 2E 3ol NEE WS ulLEF )

# zfs create -o canmount=noauto rpool/RO0OT/s10BE/zones/zonerootA
# zfs mount rpool/ROOT/s10OBE/zones/zonerootA

6 ddREvgEzd ) FgF AT ATk

# chmod 700 /zones/zonerootA

7 ke el 4 A2 e AR ee Goe TP o,

# zonecfg -z zoneA
zoneA: No such zone configured
Use ’'create’ to begin configuring a new zone.
zonecfg:zoneA> create
zonecfg:zoneA> set zonepath=/zones/zonerootA

g PR Ao ] AL FES W Gfofo] AFEOR FEHEE HYY 5
O]/L‘.]/]
AN H .

zonecfg:zoneA> set autoboot=true

s A9 ARG

# zoneadm -z zoneA install

9 JddeFEFch

# zoneadm -z zoneA boot
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ZFSol 4 Y FEVI QY =ZFS FE gl Y A 2" & g a8 o] =351 A Y
ﬁﬂﬂ%’ﬂ%% += 4} (Solaris 10 10/08)

ZFSell 4 FE7} = ZFS F E 3 Al 2l & o Ll o] =at A s A & A G-af of &
75 ol AAE SIS ST e o] B Al 2 o o] = A Hgo R
F49 % ol4 et

2
thgoll v 2= wHA o] o] of| A newBE= ¢ L] o] =¥ At 3 2| 7} 4 & =] = BE2]

Q28 ol =3k A 1 ) 2 & 54 2 BES WU ok

# lucreate -n newBE

RE g S uFEste] 7|E BEZL H A H ok @ BEC] 7 dl o] B] A Eof o g ¢ o] E
A EZFatEod Ak Al dlo]E Al Es dA FE 3 5L Fof itso] A
ot T s A Y ste] Al 2] S o 28 o] =35k A A BESH| I A & A&t

» A2ES gz ol =] T

it

# luupgrade -u -n newBE -s /net/install/export/slOup/latest

o 7] 4 -5 5412 Oracle Solaris 2 & #l| #| &] 9] #| & x| A 3t o}
= 2 BE] 5 2| & 2 g e},

# luupgrade -t -n newBE -t -s /patchdir 139147-02 157347-14
A BES &4 33 et
# luactivate newBE

A 2 &4 3% BEoll A - Ej o}

# init 6

A QA vk E AR EAE A e

Live Upgrade®| ¥ L2 <l 3l ELH ZFS | o B Al E = o & o] ZFS d] o] E] 4| E o]
k4

ARE ulgE x| Ho] gl S 4 glom 7 u|EA BEO F-E 7} Ay e 4= 9l &)

a. zfslist 8 235 HEI ]
ZRE A vbE A G S AR o o & &9 ohe 2 25y oh

# zfs list -r -o name,mountpoint rpool/ROOT/newBE

NAME MOUNTPOINT
rpool/ROOT/newBE /.alt.tmp.b-VP.mnt/
rpool/RO0OT/newBE/zones /.alt.tmp.b-VP.mnt/zones

rpool/RO0T/newBE/zones/zonerootA /.alt.tmp.b-VP.mnt/zones/zonerootA
FE ZFS BE "} E A A (rpool/RO0T/newBE)~> /o] oF g+ t},
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136

b. ZFSBE Y 3 % Hl o] B 4| Eof] tf & v} E A H & AH A A et
d &S o= 2ayTh

# zfs inherit -r mountpoint rpool/ROOT/newBE
# zfs set mountpoint=/ rpool/ROOT/newBE

v =2
J FE & FET < 9le 34 o] 4]5% OpenBoot PROM ZF L E =
GRUB | 57 ol A m&-E 2| Al o] =40 F-E 27 & A ghv v}

Oracle Solaris Live Upgrade S A}-8-3} o] & & o] gl =
A| 2~ ¥ ulo] 18] o] A B+ ¢ 1.8 o] =(Solaris 10
5/09 °| 4}

Solaris 10 10/08 ¥ 2] 2~ ¥ = Oracle Solaris Live Upgrade 7|5 & A}-§-3}o] & o] sl =
A1 2812 vfo 2e] o] 4571 L &1 12l o] = & % 9] %] £, Solaris 105/09 T ] B =
Live Upgrade”} 7} A3} A (FE 2 A A) of o A4S A 43 o}

o] 7 of] 4] = Solaris 10 5/09 ¥ 2] 2~ #-F| Live Upgrade = A}-§-3Fo1 ¢ L2l o] = 2 3} 4]
A Qo] 7} 53l EE ofdo| Q= A AEI S 7 A 0}‘— HE of] o) 3] A vd 3k}, of & o)
G ZFS % = 3} A 28] 0 2 uo] el o Al sk 7% 124 51 o] A “Live Upgrade =
X85to] o o] §i= 7B F = 9 4] 250 mo] el o] 4 = qluo] 205
XP7:~}A1A]J_

Solaris 10 5/09 o] 4 He| 278 ZFS 2 o & 3} g7 Oracle Solaris Live Upgrade & AF-8-&
o = oh = AFE AL kAl A 2

= Solaris 10 5/09 H 2] 2 F-E] A 1 =] = ¢ & 4 7 §7 Live Upgrade S A8} 21w
HA s g 2Ee]l = 22 95 ARE-5ho] A 28] & Solaris 105/09 o] 4 HE| A%
§ el o] =8l of g,

e

» 1% v} Live Upgrade S AH8-5to] @ FE7} 9l UFS F & 394 A| 28 & ZFS
FE Y A|AE © Z ulo] 1 o] d'B‘ML},ZFS—ErE gd A aw Hojo] 2EE
dad el =AY A E AL 4 A Fh

m o] A Solaris 10 = 2] 2~ 9] A Y =] A &= o o F A2 Solaris 105/09 o AL He| A~ 2
HE & afo] e o] A& 4= 9l o}

Solaris 10 5/09 E 2] 2 H-E] 2| A =] = o o o] 3) = A| A8 & who| 18| o] A 5} ALt

TAS= A BAEE HES V‘*l

w137 3 o] A “X| & =] = ZFS o o

m 138 | 0] X “ZFS FE T} A 4~ 8] 2!
105/09 ©] AH)”

}o

T4 & H.(Solaris 10 5/09 ©| A})”
ol o] Z E 7} 9l ZFSBEE RFE += M (Solaris
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140 F o] A “d ] FET} Q= ZFS FE U A AR S o 2| o] =AY S A &
%) -2-5}= 1 (Solaris 10 5/09 ©] A4)”

n 143 ¥ o] A “dd FEI} Q= UFS FE utd A|AEl & 7S FE
ulo] 22 o] A 3F+= W (Solaris 10 5/09 ©] A})”

=l

RIPAPS R ]

A QD= =27Fs 49 FE F4 A B (Solaris 10 5/09 ©] 4
Oracle Solaris Live Upgrade S AH-&- 3} o4 ¢ o] Sl= A| ~8] & mfo] L&) o] 5} A1t
Gxele]=5t7] Aol A== 9 745 A EHAALL.
» UFSFE YA LYESZFSFE 0 A2 ufo]ad oA - o3 22 o
FE A o] Al H
» UFSFE v AJ28 2 B2

» UFSFE 3} A A8 W nhg-E 24 o] 59| v] & E 2]

» UFSFE 314 A 2H T E“EE] + UFS FE 3} A| 28 np2-E 7| 4 2] 5} 9]
HE g W o FE7FS U%EE%“H*wmﬁﬁiEﬂ%%zm
H|$E &

ojo] LEZ Nl E 207 AL = UFS—?‘E Tt Al 282 2] = A] eF s ok

» ZFSSFE Y A|2dl mlo] 1@ o]d s o] - th 3T 2 o FE FA 0|

Al A o}

m ZFSFE E=H|FE 9 3lY A| A o & 591, /zonepool/zones S A& 4=

At leeUpgrade Zhejo] = 7] Aof| of o FEof tf gt 5t A ~F] o]
A =] | ¢S 7% Live Upgrade7} ol o] £ E (zoneds)oll th gk 3L A| ~B1 S

o
HEEHTE 4]

m ZFS 3} A AE) 9] 519 T;]EJIEE] Tl EL ey A AE(TE o A2}

T AT A A = O‘],/zonepool/zones/zonel )
/zonepool/zones/zonelidlr'gT A8 ol T

th& ol o A4 = zonepool/zones 7} 3 & FE & X35l 3 Al ~8 o] ™ rpool 7}
ZFSBEE E g},

zonepool

zonepool/zones

zonepool/zones/myzone

rpool

rpool/RO0OT

rpool/ROOT/myBE

th Tt = AH&-51H Live Upgrade 7} 2~ A8 1h5 31 zonepool X rpool BE®]|
o] &1 & 4] g e,

# lucreate -n newBE

rpool/RO0T/newBE®] newsE BE7} w5 o] ) vl . 24 3¢ % - newBE 7} zonepool
T2 Qo] o gk o A A A FhE AT o
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138

QA o o /‘1 /zonepool/zones”} 619 tl B B2t 7} st W = o] 9 Y
Al 2~Hl o] §1& 739 Live Upgradet ©| 3 & FE & rpool®| 74 84 =
nlo] 12 o] A g ot
w o} 22 ZFS Y 99 FAH S ADEHA sk
= oje 74;7} f;] Lg] Zyld A 2Bl ulLE o7 AR E n| A of o)
422 BEel| 91 7 Live upgrade S AF-&-35}ed th Al BEE wt= -+ gl ol
£ £99, zonepool E"ﬂ /zonepooli U}TE = J}"‘ /\]Z:E‘ <

12

o, £
R

o Ny

~

N

o

=}

D

©

o

S,
fu
e
ol
)

=
2}
2
o
2
fo ¢

g~
ofo ¢
i ¢

A

£

oy

4T

fLo

_L,
.LL.

» Ao 22| jetc/vfstab »}°‘°ﬂ W °% °S‘ °4°ﬂ o3 ohd Al A8 52
F7]—6} ] ntAl Al &t Al zonecfg 9] add fs 7] 5 AF8-5ke] w1 A & of oo
9 Al 2B S F A Al 2.

 UFS I ZESol T o o3} ) of vhol 220
ZFS 874 | ho] e o] 4 B = 4 e o] Eof o 3
HESIH Al L.

= 131 ¥ o] A| “Live Upgrade S *P‘PM g o] ol Al 2| vho] L o] A EEE
o1 18| o] =(Solaris 10 10/08)”°ll A ™3 = “Hi Solarls 1010/08 B 2] 2~ of 4] o &
T4 8} 2L Solaris 10 5/09 ©] AL S & “li’ﬂ | =38t 73 % ZFS F E 5} Y A| A H] -o—i
uto] 1| o] A 8} #H 1} Live Upgrade & AF-8-31 ¢ Solaris 10 5/09 o] A He| ~ &
g aeel =% st

s THIAYIE E]("‘ﬂ zones/zonel X zones/zonel/zone2)ol| % FE & wtE A
utH Al qhE 7 FE A v EVF A E ¢ gl o

4

AE
S 7
=

ZFSFE gl A2l A Jd 2 E 7] Q)= ZFSBES ItE+—

] (Solaris 10 5/09 ©] “)

Solaris 105/09 o| A B |~ 27| A A& T3 F ZFS FE 3L A| A8 & w58 o
7S A5 Al 2. luupgrade ™ B S AF-8-5Hoq

o) 4} 2ol 2 2 8] 1 o] =9 ol = o] %

5ol RS o] %) ZFSBES ¢ 1| o] =5} 71} 9
thEofl v} 2 = &k A 2] o ofl A Oracle Solaris 10 9/10 Al 2~ 8 ] /rpool/zonesoll = ZFS F+E
o A| 2B} o of FE o] o] B A E 7} glF v Th ZfSZBEE]"L“ o] 52| ZFSBE7}

qhE o] A ™ o] F o] BEE o Ll o] =5t A ) A& A8 s Tth

Z|EZFS T Al 2R S HEF}Y e}

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
rpool 7.26G 59.7G 98K /rpool
rpool/RO0OT 4.64G 59.7G 21K legacy
rpool/RO0OT/zfsBE 4.64G 59.7G 4.64G /

rpool/dump 1.00G 59.7G 1.00G -
rpool/export 44K 59.7G 23K /export
rpool/export/home 21K 59.7G 21K /export/home
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rpool/swap 1G 60.7G 16K -
rpool/zones 633M 59.7G  633M /rpool/zones

2 Yol AAF QI FEFHGE=A AP

# zoneadm list -cv

ID NAME STATUS PATH BRAND IP
0 global running / native  shared
2 zfszone running /rpool/zones native shared

3 ZFSBEZ 9t5 Ut}

# lucreate -n zfs2BE

Analyzing system configuration.

No name for current boot environment.

INFORMATION: The current boot environment is not named - assigning name <zfsBE>.
Current boot environment is named <zfsBE>.

Creating initial configuration for primary boot environment <zfsBE>.

The device </dev/dsk/c1lt@0d@s0> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <zfsBE> PBE Boot Device </dev/dsk/clt0d0s0>.
Comparing source boot environment <zfsBE> file systems with the file

system(s) you specified for the new boot environment. Determining which

file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

Creating configuration for boot environment <zfs2BE>.

Source boot environment is <zfsBE>.

Creating boot environment <zfs2BE>.

Cloning file systems from boot environment <zfsBE> to create boot environment <zfs2BE>.
Creating snapshot for <rpool/RO0T/zfsBE> on <rpool/RO0T/zfsBE@zfs2BE>.

Creating clone for <rpool/RO0T/zfsBE@zfs2BE> on <rpool/RO0T/zfs2BE>.

Setting canmount=noauto for </> in zone <global> on <rpool/RO0T/zfs2BE>.

Population of boot environment <zfs2BE> successful.

Creation of boot environment <zfs2BE> successful.

4 ZFSBEE 433t}

# lustatus

Boot Environment Is Active Active Can Copy
Name Complete Now On Reboot Delete Status
zfsBE yes yes yes no -
zfs2BE yes no no yes -

# luactivate zfs2BE
A Live Upgrade Sync operation will be performed on startup of boot environment <zfs2BE>.

5 ZFSBEE HE3 Y}
# init 6

6 ZFSTHY A 2=F Bl g o] A BE TS XA A F et

# zfs list
NAME USED AVAIL REFER MOUNTPOINT
rpool 7.38G 59.6G 98K /rpool
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rpool/ROOT 4.72G 59.6G 21K legacy
rpool/R0O0T/zfs2BE 4.72G 59.6G 4.64G /
rpool/RO0T/zfs2BE@zfs2BE 74.0M - 4.64G -
rpool/RO0T/zfsBE 5.45M 59.6G 4.64G /.alt.zfsBE
rpool/dump 1.00G 59.6G 1.00G -
rpool/export 44K 59.6G 23K /export
rpool/export/home 21K 59.6G 21K /export/home
rpool/swap 1G 60.6G 16K -
rpool/zones 17.2M 59.6G  633M /rpool/zones
rpool/zones-zfsBE 653M 59.6G  633M /rpool/zones-zfsBE
rpool/zones-zfsBE@zfs2BE 19.9M - 633M -
# zoneadm list -cv

ID NAME STATUS PATH BRAND IP

0 global running / native shared

- zfszone installed /rpool/zones native shared

G £ 27} YE7Fs FE Y 4| 2L Q2 ol = 3kA Y HAE
= 23} ¥ e (Solaris 10 5/09 ©] 4}H)

Solaris 10 5/09 o] A ® 2] 2~o| 4| od & FE 7} 9l= ZFS FE 1Y A|~H &
da# o=t A WA S A Eafof & A o] AAE AL L Sl o] E=
Al 2~Ell o] T o] = = v ]791%35¥‘5‘%5F%1u A=
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# zfs list
NAME USED AVAIL REFER MOUNTPOINT
rpool 7.386 59.6G 100K /rpool
rpool/ROOT 4.72G 59.6G 21K legacy
rpool/RO0OT/zfs2BE 4.72G 59.6G 4.64G /
rpool/RO0T/zfs2BE@zfs2BE 75.0M - 4.64G -
rpool/R0O0T/zfsBE 5.46M 59.6G 4.64G /
rpool/dump 1.00G 59.6G 1.00G -
rpool/export 44K 59.6G 23K /export
rpool/export/home 21K 59.6G 21K /export/home
rpool/swap 1G 60.6G 16K -
rpool/zones 22.9M 59.6G  637M /rpool/zones
rpool/zones-zfsBE 653M 59.6G 633M /rpool/zones-zfsBE
rpool/zones-zfsBE@zfs2BE 20.0M - 633M -
Gl AA o YA FEFHG=A Ak
# zoneadm list -cv
ID NAME STATUS PATH BRAND IP
0 global running / native  shared
5 zfszone running /rpool/zones native shared

a3 o] =5 A Y 3] A & A £ ZFSBES 95 Y o}

# lucreate -n zfs2BE
Analyzing system configuration.
Comparing source boot environment <zfsBE> file systems with the file
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system(s) you specified for the new boot environment. Determining which
file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

Creating configuration for boot environment <zfs2BE>.

Source boot environment is <zfsBE>.

Creating boot environment <zfs2BE>.

Cloning file systems from boot environment <zfsBE> to create boot environment <zfs2BE>.
Creating snapshot for <rpool/RO0T/zfsBE> on <rpool/ROOT/zfsBE@zfs2BE>.
Creating clone for <rpool/RO0T/zfsBE@zfs2BE> on <rpool/RO0T/zfs2BE>.
Setting canmount=noauto for </> in zone <global> on <rpool/RO0T/zfs2BE>.
Creating snapshot for <rpool/zones> on <rpool/zones@zfs1l0092BE>.
Creating clone for <rpool/zones@zfs2BE> on <rpool/zones-zfs2BE>.
Population of boot environment <zfs2BE> successful.

Creation of boot environment <zfs2BE> successful.

4 o FTHUHEAY s A 2 S o 28l o] =351A o A BEO 3 A & A&y e}
n A AEE g 2 o] =g
# luupgrade -u -n zfs2BE -s /net/install/export/sl0up/latest
o] 7] 4] -s 41 Oracle Solaris A3 #| #} A| 2] $] A & %] A g},
ol ZrAM A= o AY sl
luupgrade Z E A 2~ 0] A of| = o] 4-95 F R4 Al 2.
= A BEo] s A & A &3t

# luupgrade -t -n zfs2BE -t -s /patchdir patch-id-02 patch-id-04

5 AMFEJHS T}

# lustatus

Boot Environment Is Active Active Can Copy
Name Complete Now On Reboot Delete Status
zfsBE yes yes yes no -
zfs2BE yes no no yes -

# luactivate zfs2BE
A Live Upgrade Sync operation will be performed on startup of boot environment <zfs2BE>.

6 A= ZA3E FEIFAAFEF L

# init 6

i}
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o] T2 A A= o7 A 4 glHuth 1 o} ¢ 18l o] =% BE(zfs28BE) 7}
A st Yt g 2@ o] =& A =3517] Aol of o o] A A =] of 9l a1 F-E =] gl =4
shelsh Al L

of of] 4] = zonepool &, /zonepool/zones H| ] E] A| E & zfszone % & o] t}53} ZFo]
SolAvch

r\:lO

# zpool create zonepool mirror c2tl1d0 c2t5d0

# zfs create zonepool/zones

# chmod 700 zonepool/zones

# zonecfg -z zfszone

zfszone: No such zone configured

Use ’'create’ to begin configuring a new zone.
zonecfg:zfszone> create

zonecfg:zfszone> set zonepath=/zonepool/zones
zonecfg:zfszone> verify

zonecfg:zfszone> exit

# zoneadm -z zfszone install

cannot create ZFS dataset zonepool/zones: dataset already exists
Preparing to install zone <zfszone>.

Creating list of files to copy from the global zone.
Copying <8960> files to the zone.

# zoneadm list -cv

ID NAME STATUS PATH BRAND IP
0 global running / native  shared
2 zfszone running /zonepool/zones native shared

# lucreate -n zfsBE

# luupgrade -u -n zfsBE -s /net/install/export/slOup/latest

40410 blocks

miniroot filesystem is <lofs>

Mounting miniroot at </net/system/export/slOup/latest/Solaris 10/Tools/Boot>
Validating the contents of the media </net/system/export/slOup/latest>.
The media is a standard Solaris media.

The media contains an operating system upgrade image.

The media contains <Solaris> version <10>.

Constructing upgrade profile to use.

Locating the operating system upgrade program.

Checking for existence of previously scheduled Live Upgrade requests.
Creating upgrade profile for BE <zfsBE>.

Determining packages to install or upgrade for BE <zfsBE>.

Performing the operating system upgrade of the BE <zfsBE>.

CAUTION: Interrupting this process may leave the boot environment unstable
or unbootable.

Upgrading Solaris: 100% completed

Installation of the packages from this media is complete.

Updating package information on boot environment <zfsBE>.

Package information successfully updated on boot environment <zfsBE>.
Adding operating system patches to the BE <zfsBE>.
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The operating system patch installation is complete.

INFORMATION: The file </var/sadm/system/logs/upgrade log> on boot
environment <zfsBE> contains a log of the upgrade operation.
INFORMATION: The file </var/sadm/system/data/upgrade cleanup> on boot
environment <zfsBE> contains a log of cleanup operations required.
INFORMATION: Review the files listed above. Remember that all of the files
are located on boot environment <zfsBE>. Before you activate boot
environment <zfsBE>, determine if any additional system maintenance is
required or if additional media of the software distribution must be
installed.

The Solaris upgrade of the boot environment <zfsBE> is complete.
Installing failsafe

Failsafe install is complete.

# luactivate zfs2BE

# init 6
# lustatus
Boot Environment Is Active Active Can Copy
Name Complete Now On Reboot Delete Status
zfsBE yes no no yes -
zfs2BE yes yes yes no -
# zoneadm list -cv
ID NAME STATUS PATH BRAND IpP
0 global running / native shared
- zfszone installed /zonepool/zones native shared
G4 FEASUEURSTE Y LA LSRR Y A 2P 0R

ul o] 1.8 o] A s} = “J"E’ (Solaris 10 5/09 ©] 4}

UFS FE 1Y A| 28] 2l of of 2 E 7} 9l = A] 2~ Bl -5 Solaris 10 5/09 o] A} HE]| ~ &
nho] e o] A 5} 2 AAE AHEsHAd Al & 1® oh 3 Live Upgrade = AH-8-3Fod ZFS
BEE wt= Al A &

B ol o
H X
ol A

thgoll 19 ©hA 9] of o A] UFS BE ©| 5 c1t1d0se, UFS % & F+E =
zonepool/zfszone, ZFS FE BE+ zfsBE‘”LI =

A2 ¥l o] o] A Solaris 10 B8]l 25 A3 5 AF A 28 & Solaris 105/09 ] & ]| ~ &2
das ol =3},

Solaris 10 B 2] ~ 5 A3 Fol A| ~®l-S of 18 o] = 8 += W 2 Oracle Solaris 10 1/13
A A A A: Live Upgrade 2 gad o= AF S RS A L.
FEZFSUHE Y
FE Z QT Aol o) gk AA| gF W82 105 ¥ o] A] “ZES A ¥ & 9] 8} Oracle Solaris 3 #|
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UFs 37 9] g o] 5 QA st oh
# zoneadm list -cv
ID NAME STATUS PATH BRAND IP
0 global running / native  shared
2 zfszone running /zonepool/zones native shared
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4 A ZFSBEE ®H5 Ut}
# lucreate -c cltld0s@ -n zfsBE -p rpool

o] & & A BEE FE Zoll A dlo]8 Al EE A A5k #A BE(F S 2FHE
dl ol e Al Eof Habgh et
5 A ZFSBEE &4 3t ch
# lustatus
Boot Environment Is Active Active Can Copy
Name Complete Now On Reboot Delete Status
clt1d0oso yes no no yes -
zfsBE yes yes yes no - #

luactivate zfsBE
A Live Upgrade Sync operation will be performed on startup of boot environment <zfsBE>.

6 AlzweAREEFC)
6

# init

7 ZFS 3 A 2" Y o o o] A BE WS F = A A F et

# zfs list
NAME USED AVAIL REFER MOUNTPOINT
rpool 6.17G 60.8G 98K /rpool
rpool/ROOT 4.67G 60.8G 21K /rpool/ROOT
rpool/R0O0OT/zfsBE 4.67G 60.8G 4.67G /
rpool/dump 1.00G 60.8G 1.00G -
rpool/swap 517M 61.3G 16K -
zonepool 634M  7.62G 24K /zonepool
zonepool/zones 270K 7.62G  633M /zonepool/zones
zonepool/zones-c1t1d0s0 634M 7.62G  633M /zonepool/zones-clt1ld@s0@
zonepool/zones-clt1ld0s0@@zfsBE 262K - 633M -
# zoneadm list -cv

ID NAME STATUS PATH BRAND IP

0 global running / native shared

- zfszone installed /zonepool/zones native shared

da-10 GG FEIJSUSFEFLA LD S ZFISFE T A LD R
mho] L3 o] 4

o| dlol| A= UFS FE u}d A~ 8l 2l of o 2 E (/yzone/ufszone)S H|=35lo] ZFSH| FE
(pool) & & FE (/pool/zfszone )7} %)+ Oracle Solaris 10 9/10°] ZFS FE 3}
A|2El o7 U]'Ollﬂﬂ o] gt} o] 1 °] A& A& 5h7] Aol ZFS FE F o]
ool 5l omf of o o] AR &|e] gl FE X ‘3@357{] gHelshi Al 2

# zoneadm list -cv
ID NAME STATUS PATH BRAND IP
0 global running / native  shared

144 Oracle Solaris ZFS 2] A% 4] . 20134 62



ZFS S E 3}l Y A| 2”0 2 ulo] 18] o] A B+ 7FS FE 5} Y A A ® §] ©] o] E(Live Upgrade)

2 ufszone running /uzone/ufszone native  shared
3 zfszone running /pool/zones/zfszone native shared

# lucreate -c ufsBE -n zfsBE -p rpool

Analyzing system configuration.

No name for current boot environment.

Current boot environment is named <zfsBE>.

Creating initial configuration for primary boot environment <zfsBE>.

The device </dev/dsk/c1t@d@s0@> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <ufsBE> PBE Boot Device </dev/dsk/c1t0d0s0>.
Comparing source boot environment <ufsBE> file systems with the file
system(s) you specified for the new boot environment. Determining which
file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

The device </dev/dsk/clt1ld@s@> is not a root device for any boot environment; cannot get BE ID.
Creating configuration for boot environment <zfsBE>.

Source boot environment is <ufsBE>.

Creating boot environment <zfsBE>.

Creating file systems on boot environment <zfsBE>.

Creating <zfs> file system for </> in zone <global> on <rpool/RO0T/zfsBE>.
Populating file systems on boot environment <zfsBE>.

Checking selection integrity.

Integrity check OK.

Populating contents of mount point </>.

Copying.

Creating shared file system mount points.

Copying root of zone <ufszone> to </.alt.tmp.b-EYd.mnt/uzone/ufszone>.
Creating snapshot for <pool/zones/zfszone> on <pool/zones/zfszone@zfsBE>.
Creating clone for <pool/zones/zfszone@zfsBE> on <pool/zones/zfszone-zfsBE>.
Creating compare databases for boot environment <zfsBE>.

Creating compare database for file system </rpool/RO0T>.

Creating compare database for file system </>.

Updating compare databases on boot environment <zfsBE>.

Making boot environment <zfsBE> bootable.

Creating boot archive for /.alt.tmp.b-DLd.mnt

updating /.alt.tmp.b-DLd.mnt/platform/sund4u/boot archive

Population of boot environment <zfsBE> successful.

Creation of boot environment <zfsBE> successful.

# lustatus

Boot Environment Is Active Active Can Copy
Name Complete Now On Reboot Delete Status
ufsBE yes yes yes no -
zfsBE yes no no yes -

# luactivate zfsBE

# init 6

# zfs list

NAME USED AVAIL REFER MOUNTPOINT

pool 628M 66.3G 19K /pool

pool/zones 628M 66.3G 20K /pool/zones
pool/zones/zfszone 75.5K 66.3G  627M /pool/zones/zfszone
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pool/zones/zfszone-ufsBE 628M 66.3G  627M /pool/zones/zfszone-ufsBE
pool/zones/zfszone-ufsBE@zfsBE 98K - 627M -
rpool 7.76G 59.2G 95K /rpool
rpool/ROOT 5.25G 59.2G 18K /rpool/ROOT
rpool/R0O0T/zfsBE 5.25G 59.2G6 5.25G /
rpool/dump 2.00G 59.2G 2.00G -
rpool/swap 517M 59.7G 16K -
# zoneadm list -cv
ID NAME STATUS PATH BRAND IP
0 global running / native shared
- ufszone installed /uzone/ufszone native  shared
- zfszone installed /pool/zones/zfszone native shared

Managing Your ZFS Swap and Dump Devices

Oracle Solaris OS £ 7| 4 A & ¥ 5} = £ % ©| -} Live Upgrade & A}-& 5}0:] UFS 3}
Al 2~Hllof| A mho] el o] A2 3 3 F ZFS FE E 2| ZFS BF ol = 2% 4 o]

eyt dE s e 25T

o i

# swap -1
swapfile dev swaplo blocks free
/dev/zvol/dsk/rpool/swap 256,1 16 4194288 4194288

Oracle Solaris OS & 7] A x| & 8 5} 71} UFS 7t 4 A] 28l of| 4] Live Upgrade & A}-8-3} =
EFZFS FE Z ZFs EF o= W AA 7 vbs oAt b o2 o = A =

AR A AFo 2 ARE B e e Hejol Wa sk etk o & 5 g3}
25 o
# dumpadm

Dump content: kernel pages
Dump device: /dev/zvol/dsk/rpool/dump (dedicated)
Savecore directory: /var/crash/t2000
Savecore enabled: yes
Save compressed: on

4 A% %
Abgo. 2 A of uich T H- 0] A9 2fs BY S Bl AR WE A 9 27] 8
24 of gk,

AA 22 ads Sl ol A A HE EBF 7] of of g AR g 82 105 7 o] A
“ZFS A & 92t Oracle Solaris A3 #| & Live Upgrade &7 A& & FR s Al &

o — = = AA B
ApA & 82 147 Jﬂ o| x| “ZFS A9} A x| W W = A x| o] 37 RAS FHRFFAIA| S
ZFS 2~ 2 W2 AR E A& uf = vl £ A S e s Al &

w 28Ed I | A A of| M o] ZFS & & AFE- el of T
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" /\]ié: XIOV{‘/P‘HJH]O]‘:ULT
o] d | Aol A e} up A7 A| . swap 2
W -8---System Administration Guide: Devices and File Systems 2] 16 & “Conﬁgurmg

Additional Swap Space (Tasks)” & A 28 @] A A: 15 Bl 9 17 X" ,A 2" FE
AR }].g](xl-oJ)»_E_ 2 SAI A Q.

setogod =t AR EHA

-1 m— "0

1! dumpadm ‘:’4 HsAlEs

AR &2 vk 2 AR AL
w147 3 o] A “ZFS 28t A A E © = AR o 27| £
m 149 d| o] Z| “ZFS W = A X A 3 2>
1 =] w2l T %] ©
ZFSE2G AR U Z AR 2 27 273
AR F gl gz gA o] 2715 2 oF s A R EHE E5 S vhA] wbsofof
4 g
w EVAAET AGUYE 250 375 28T T sk A &2
ol 4-1& F R A 2.
= LiveUpgrade 5= T3 3}7] Aol At W W2 BF St A7 AZ T
olgruich o & S ohg 7} 2k,
1. AFLEE&wEych
# zpool create rpool mirror c0t0d0s0 c0tld0so
2. HEAAEAE Y
# zfs create -V 2G rpool/dump
3. HE GRS AE e g,
# dumpadm -d /dev/zvol/dsk/rpool/dump

Dump content:
Dump device:

kernel pages
/dev/zvol/dsk/rpool/dump (dedicated)

Savecore directory: /var/crash/t2000
Savecore enabled: yes
Save compressed: on
4. 2 EF ST
# zfs create -V 2G rpool/swap
5. Al 23 3RS oA A s A9 29 g g Ao 2 g of
it
# swap -a /dev/zvol/dsk/rpool/swap
6. 2% 2Fol et 5 setc/vistab 3t Lol F7HL o},
Live Upgradew 7| 2%t 2 © X &5 2] 27| 5 24814 51t
= Azmo] AAH F YT G G volsize 5F HRE A UYL 5 gLtk el B
Sl ohg 3} 24y Tk
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# zfs set volsize=2G rpool/dump

# zfs get volsize rpool/dump

NAME PROPERTY VALUE SOURCE
rpool/dump volsize 2G -

w WA 2gh o] AE Tol o AA A BF O AV E 2T F AAREEoG
2852t 2715 2ol Al AR S A - Bl of gk T

# zfs get volsize rpool/swap

NAME PROPERTY VALUE SOURCE
rpool/swap volsize 4G local
# zfs set volsize=8g rpool/swap

# zfs get volsize rpool/swap

NAME PROPERTY VALUE SOURCE
rpool/swap volsize 8G local
# init 6
» A EFE EUI RS AR F QAR 2 AR S A A= Aol 7ME TS+
R O P ML ENER ER R R N

# swap -d /dev/zvol/dsk/rpool/swap
# zfs create -V 2g rpool/swap
# swap -a /dev/zvol/dsk/rpool/swap

n Ch AR ZE b g AFE-Shed JumpStart ZE S ol A 24 H
HE 0] 27] = 7<X—]‘6]—/‘ o]ﬁblpl_

install type initial install

cluster SUNWCXall
pool rpool 16g 2g 2g c0t@d0os0
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Huth ol & 5 o5 3 5o
# zfs create -V 2G rpool/swap2
T A A% BEE TS ok ol S 5 ohg 3 2ok

# 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
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s HFE Zo| AY P HI ARNE e = A AUl oI BEE S RAIDZ 2
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vl 2 & 5l Folofof 3
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» Live Upgrade® AH-§-3}o] Al 28-S gl o] Esl= 7 ¢ -p 541 & AF&-5hof PBECI A
ABEZHA| Y Z A A & BESAAA L. o & 5 oh5 3 25T
# lucreate -n newBE -P
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ZFS H = X A o 2
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# dumpadm -d /dev/zvol/dsk/rpool/dump
Dump content: kernel pages
Dump device: /dev/zvol/dsk/rpool/dump (dedicated)
Savecore directory: /var/crash/t2000
Savecore enabled: yes

» W 22|7}128GB o| A Al AR A9 | E AR wbE oAl P AR B S HE
FA7FE 9T F UFUL HEZ A7 Fol 7|E FEHEZE /AT T &
=

35 b &3t § 2 v A A 7F A o,

# 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
2k Y= A 27] A A of off & AHA| & W} &2 System Administration Guide:
Devices and File Systems | “Planning for Swap Space”= 3 & 314 A] &

o AT g FA I o] ) Foll WE FAE FAR S vk ok
FALRE W Al A 7} A S Y 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
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" zpoolreplace H & Al&3ld FEZFHATE
installgrub ™ & & AF-&-5to] Af 2 A € t] 23
Z7] A A v & AF8-5hod vl & ® ZF v} zpool attach ™ & =
Abgsld HA2a 5 FE Fof| dA = 79 o] WAl 7 H 854 A] ¢ ok
installboot & installgrub ™ ¥ T th5 2 25U o)
= SPARC:

5t 73 % installboot =+
FE AR E A 5 oF g}
A

wn

sparc# installboot -F zfs /usr/platform/‘uname -i‘/lib/fs/zfs/bootblk
= x86:

x86# installgrub /boot/grub/stagel /boot/grub/stage2 /dev/rdsk/c0t1d0s0
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FSFE 3 A 2| oA F-E

w Y EZFS FE F 2 of g FA|of| A FEZ = glG ek st = of 74 of uhet
th& - AR 7} 21 4 5| =5 PROM = BIOSE o] Edfof & %
o S Sof thS Z 2] t] A F(c1t0d0s0 == c1t1dose) ol A F-E & 5= gl
# zpool status rpool
pool: rpool

state: ONLINE
scrub: none requested

config
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c1t0d@s®@ ONLINE 0 0 0
c1t1d@s@ ONLINE 0 0 0
=

. SPARC:ok ZEZ E oA A v Az E A ATt o & 5 o} &3} 5},

ok boot /pci@7c0/pci@0/pci@l/pci@0,2/LSILogic,sas@2/disk@0
Alz~glol A R ERY &4 B E AXE et o & 59 oha 3 25 oh
SPARC# prtconf -vp | grep bootpath

bootpath: ’'/pci@7c0/pci@d/pci@l/pci@0,2/LSILogic,sas@2/disk@0,0:a’
= x86: % 33k BIOS ™ ol 4] v 2] 2 €l zFs £ & Fo| thA| ] 23 e gk,

TR F e fAba T AbE o] oAl Bl 2ol 4 FEH e A BHelgh o,

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’

SPARC:ZFS FE 3} Y X| 2 H o] x| B E

ZESBE7} o3 2] 7l &1 SPARC 7|4} A] 2~ 8l of] 4] luactivate ™ & & A}-& 5} o] BEo)| 4] L E &
Ao

Oracle Solaris OS 4 #| ¥ Live Upgrade = Z A 2~ &= % bootfs 5 & W5 &3l 7] ZFS
S5 el A Auel 0w A G,

stuto] Eoll FE 7k tlolH Al E7L of e ) EA S 5 A5 7|2 A 2=
/pool—name/boot/menu.lst < o] F-E 7h5 d o] B £ ] &5 =2 bootfs 55

R w5 A2 ) 25 nenu. st B-oll £2] o)A ool E] A E5 714 5 bootts % 2 o]
%348 5 a5 ok mh ek A menu. st 3ol F v o] 2] = 73 2] 28l of o) @ 2 o)
23k g odsyth

e

o

A 29 o] A7 5] Av} 4] R o] ZpS FE 3k Al Ag o
k9

2k o] menu. Ist It of] F7F v o},

title zfsBE
bootfs rpool/RO0T/zfsBE
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title zfs2BE
bootfs rpool/RO0T/zfs2BE

A BEZ} whE o] A ™ menu. 1st I Y o| A5 2 & 3id o] EX vt}

» BE7} &4 3t5 $ol = boot -L ™ %= AF-§-3ke] ZFS E2| F-E 7} o
o]
A

ol 4-11 SPARC: &4 ZFS F-E 317 o] 4| L E

Al 2~®l B E AL R o) ZBS A A A Zoll ZFSBEZF o4 2 7] 912 74 9 luactivate W 8 =
A gshod 71 BEE AR gl

o & 5o, thr lustatus T8 2 3= F 7§ 2] ZFSBEE AH8- 2 7 A& Bof Fuvith
# lustatus

Boot Environment Is Active Active Can Copy

Name Complete Now On Reboot Delete Status

zfsBE yes no no yes

zfs2BE yes yes yes no

SPARC 7| HF A] 2~ 'l of] ZESBE7} o 21 7 915 7§ boot -L ™ ¥ & A-§-3lod 7] & BE7}

obid t} 2 BEo| A F-E & &= gl T} 61| ut boot -L Al A ol| A F-E % BEE 7| 2 BEZ

A A A =] 2] 9F 01 pootfs 5= A BT oo o] EE X &5 th boot -L Al A ol A
EXBEE 7|2 BEEZ A A ’}Ellfd luactivate ¥ ¥ & AF-&-5lof &4 3}3) of gt}

ok boot -L
Rebooting with command: boot -L
Boot device: /pci@7c@/pci@d/pci@l/pci@®d,2/LSILogic,sas@2/disk@® File and args: -L

1 zfsBE

2 zfs2BE

Select environment to boot: [ 1 - 2 ]: 1
To boot the selected entry, invoke:

boot [<root-device>] -Z rpool/RO0T/zfsBE

Program terminated
ok boot -Z rpool/RO0T/zfsBE

2o}

o] 412 SPARC:H| A} oM R =2 ZFS 9} A A8l R E

SPARC 7| HF A| 2~ El o] A &=
o} 7fo] Hof A| - E & 4= 9]
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ZFSFE 5t A 2"l o 4] L E

o] 4-12 SPARC:H|AF b R =& ZFS 9} A A L E A%

ok boot -F failsafe

=X ZFS—‘?—E 7hs dl ol Bl Al Eof| A v] At b o} gto| B E K- E st of3 3} Ak
e AR Al 2.

ok boot -Z rpool/RO0T/zfsBE -F failsafe

x86:ZFS FE u} Y A ~Hl o] A] B E

Oracle Solaris OS 2 & &= += Live Upgrade Z A &~ £ ZFS7} At 5 0 & K E 5| & & o} 5
?}é?ol/poobnanuz/boot/grub/menu.lst ol F7hg o

title Solaris 10 1/13 X86

findroot (rootfs0,0,a)

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

title Solaris failsafe

findroot (rootfs0,0,a)

kernel /boot/multiboot kernel/unix -s -B console=ttya
module /boot/x86.miniroot-safe

GRUB7} F-E A A & Al H gt A A of| ZES A A4 Fo] )& 7% GRUB Hl 7+ & wt=+ ¢
menu.lst ¥} L o] AFg-F v}

ZESBE7} o9& 7l ¢l x86 IHP A] 2~ 8l of] A = GRUB " 77 ¢l A BEZ *LEET% T UFHh o]
W5 &Eo sl et FE 9l A A"l o] ZESH o] E] Al E < 7

F7hgd e,

{o

-B $ZFS-BOOTFS

title Solaris 10 1/13 X86

findroot (pool rpool,0,a)

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

title Solaris failsafe

findroot (pool rpool,0,a)

kernel /boot/multiboot kernel/unix -s -B console=ttya
module /boot/x86.miniroot-safe

4% . OracleSolarisZFS ¥ E 3} € A 286l A x| 9 R E 153



ZFS

2E 9 A 2o A HE

154

ol 414 x86: M| A Qb W= Z ZpS vl A A~EHl L E

x86 1] A} kA o} 7}o] .= /hoot/x86.miniroot-safe©] ™ GRUB U1]7T°ﬂ ] Solaris B] A
obH &S Al glo] o] o} Fto]| B E R ET = 9lF U} o & &9 b5 5}

title Solaris failsafe

findroot (pool rpool,0,a)

kernel /boot/multiboot kernel/unix -s -B console=ttya
module /boot/x86.miniroot-safe

. = - =] [e)
FEZZEoHA X =5 st ZFs vk E Al A
A 3 Z (Solaris 10 10/08)

A BE(F-E 2H7)E 7 & vl = luactivate ™ 8 = AF8-5F+= 7l o] 7}
%%iﬁiﬂﬂﬂHEEEﬂ“%%%%#%mﬂ
A8l 5h= 71 9y T PROM(SPARC 7| HE A] A~ Bl 2] 74 $-)o
GRUB ™| 77(x86 7| HF A| 2~ 8l ©] 7 9-)ol| A] T A| A © & K-E 5lof tff 7| BEE 4 &)

o2t
2 olfy

e,
#E S
=

2
_L. o

>N

o

m°,L'— [m
e

+

swmnmw%ﬂﬂAﬂﬁme%m®4ﬁli 3] BE W ZFS tl o] E] Al E ==

o] o o] 7ES H| o] E] M| Eoof] A5 u} & E x| A o] 9) S 4 9] 0 = 7 n|EA BEL R E}
Al gk 4= 9l 5ok =3k o] 1 12 ¢l BEoll 9] yvar tl o] B Al E 7} Q)& 7 ¢
BE7} Pk E 5| #] ¢85t}

4ol ZFs vl o] Bl A Eofl B ® viE A A o] 8l & A F-thw DA T st v E
AREFRAE T AT

ZFSul-2E X A F-A| & 2w

¥4 Qb o} 7ol Bol A K| 2 W& FE GV e

# zfs list -r -o name,mountpoint rpool/RO0T/slOup

NAME MOUNTPOINT
rpool/RO0T/s10up /.alt.tmp.b-VP.mnt/
rpool/RO0T/s1@up/zones /.alt.tmp.b-VP.mnt//zones

rpool/R0O0T/s1@up/zones/zonerootA /.alt.tmp.b-VP.mnt/zones/zonerootA
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FSFE 3 A 2| oA F-E

FE BE "l E A & (rpool/R0O0T/s10up)< /o] o & o},

/var P E ﬂi sl - E7F A S Jvar Bl o B Al E ol A Fraf gk 2Rl 9l A
[e]
<

ZFSBE S 3 % ol o] 6] | Eol o & wh-e-= 8% A 4R g o,
ol & 59 the 3} 2o

# zfs inherit -r mountpoint rpool/RO0T/s1l0up
# zfs set mountpoint=/ rpool/RO0T/s1lOup

root $ & A T AR EAE EFE FUES A28 FES o A ohy
AAE ARSI AL

Q5 A Aol upet v Ak Qb B EE B ES A A wf A of| A H-E ) o g T},
A o &2 oM P AY R E = root & HFslH= Ao dd =& R ES
T uFH o

= 1553 o] X “ZFS v| A} bl B = - E upw)”

w156 3| o] Z| “ti A| wj A ol] 4] ZESE H-E 5}= HH”
FEZEEFEZ WS Sk R A 157 0| A “ZFS FE EEEFEZ
2 Ak B 5 AR sk Al

ok boot -F failsafe
m x86 A ~¥ 9] 74-9- GRUB H| 7ol A v A ¢ =& AHelghy o}

ZEZ 7} 85 ™ /a0 A ZFSBEE vl-+E 3 ¢},

ROOT/zfsBE was found on rpool.
Do you wish to have it mounted read-write on /a? [y,n,?] y
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mounting rpool on /a
Starting shell.

/a/etc ] A E ]| 2 WA},
# cd /a/etc
oA TERM AL 4 G ok,

# TERM=vt100
# export TERM

passwd &= shadow 3+ ¥ & 53 o}

# vi shadow

WA 2Egyh
6

o) 2] o A ol 4] ZFS S 3£ 3H=

%11%]7}‘:‘“@6}04 Al 2~dllo] At & H-E ¥ 7] eF A of & Al 2 gk A 7 Ay &
Lﬂ E 9] 3 A A] 48] =+ Oracle Solaris 4 x| DVDol| A F-E3l3, FE & 714
SOl E e F EA 9 4E A% o of vl o,
A X DVD = Wl E S Z o A F-E 3t}
= SPARC-th& F-E W & st A e g o
ok boot cdrom -s
ok boot net -s
s EAHS Mg ek B A A L2 5 B ok Pt
= x86-UEH I FE FHS e st 7t 27 DVDel| 4 F-Ejt o}
FEEFLI/IALAL A L E ARG S ARt dESH b2 25

# zpool import -R /a rpool

ZFSBEE v+ E Ut o & 9 ch3 2 25l
# zfs mount rpool/ROOT/zfsBE

/a tl8) E2] ol 4] ZFSBE U ¥l = o] o 4] ~ 3o},
# cd /a

i
u&

& A ¥=3eh
6
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IFSFEFEEFEZTAYRET
= s el = =

IFSSFEFE-FEF2YJETF

oh Aol A= A 2] 3 Wk ol el A gy o

s 1573 0] A “ZFS FE £ o] v ~ 3 wA| Wy

s 159 90 A “FE F A~y akS vhE = by

w161 3|0 A “ZFS FE & oA ttE I FE F AW Bdste

w162 o] A “n] Ak A FE oA FE F AWAbE B st W

n RFEFZo| YT A A A A S ot E A3 R wAstH = A f
n FEEU2AFIMANGE S 8T E el A vl A=) A ) 5l e "V\E“O]
FESA G A FEZE 235 wA 7] Aol o A v A (o] DVD
Ul E 9] )0l A F-E sl of g )
vy HEH FE E FA ol A= A ”HXJ]OHH FESHA 1T v A3 E wA S
55U Tl zpool replace W 8 & AFg5tod A3t | A~ a 5 A& lHU e ==
F7t 227} Q)& 7 F zpool attach & & AHE & 7 dF Ut F7hH 225
AR FE E AT E FEsteds ol B AAE FRsIAUAIL

ol A A 23 E wAlsh7] 218l zpool replace A = Al E3}7]
Zepl e = abs ol A & sl Al sl ok et ol & = vt

# zpool offline rpool c1t0d0s0O

# cfgadm -c unconfigure cl::dsk/cltodo

<Physically remove failed disk c1t@do>

<Physically insert replacement disk c1t@do>

# cfgadm -c configure cl::dsk/clt0do

# zpool replace rpool clt0d0os0

# zpool online rpool clt0d0so0

# 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/clt9d0s0

@A F22EES F G AAE Lokl FUE WEAG A TS WA} glt
st glo] = gl

@A T 220 4 o] ¥ EE B AE a3 wA Bl aI AR Y A 7] E F 220 4

FEORZREG LT EFAN A A YAra o HE AR HRE o] 5 AW of
Puvh vk 2 A2 dlell A @A FE F Tl 2 (c1t10d0s0) 2] 7 = o] F th 3}

2% ek,
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/pci@8,700000/pci@3/scsi@5/sd@a, 0

A F-E T 2~ F(c1t9d0s0) 2] 7 & o] 52 tha 3 A oh
/pci@8,700000/pci@3/scsi@5/sd@9,0

1 A Y2z EsANdaa)E g8z a2}

2 A jxze #olEolsml,Eele]l 2710l A &l g el
FE Zo|AgFH e yaao HolES ARt WS oS F 2 ARE
FREH AL

= SPARC: System Administration Guide: Devices and File Systems2| “How to Set Up a Disk
for a ZFS Root File System”

=  x86: System Administration Guide: Devices and File Systems 2| “How to Set Up a Disk for
a ZFS Root File System”

3 AYrasFEZTA AZFYCL
A% B oot 25l eh
# zpool attach rpool clt10d0s@ c1t9d0so0

# 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.
scrub: resilver in progress, 25.47% done, 0h4m to go

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c1t10d0s@ ONLINE 0 0 0
c1t9d0s@  ONLINE 0 0 0

errors: No known data errors

5 ALRTEZTUAIEI LR AAFE BS Z9 autoexpand 5= FEE
AR st 9 275 s Al L.
7] rpool ¥ 27| A A:

# zpool list rpool
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
rpool 29.8G 152K 29.7G 0% 1.00x ONLINE -

# zpool set autoexpand=on rpool
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[
e
u
|m
[
>
)
>
4o
-

ZFS z

Hu
|m

22 rpool & A7) E:

# zpool list rpool
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
rpool 279G 146K 279G 0% 1.00x ONLINE

CEEER EERL S DL AR
of| & 5], SPARC 7|4t A| 28] of| A = th5- 3} ARG & AFS-§ ok

ok boot /pci@8,700000/pci@3/scsi@5/sd@9,0

A| 2"l o] A g 2ol A R EEH oA v 23 E Fe] g}

o & EW oh5 3 25y

# zpool detach rpool clt10d0s0

N RERANE ALY ] A a2 A AT REFES A LWL AR T

= SPARC - SPARC *-E PROM® 4] eeprom ™ & == setenv ™ &2 A3
= x86- A| 2~ 8l BIOSE A} -4 &t}

= 3T WA AE.O. | =L 123)

T—E—E—é ]:])!:E ‘ﬂ'-—-\_ Hc}' =]

ETEHN FEEZ2WNASUHETUFHU FEZ 2WAS S U= T3 FE
Z A2YAEE 3 5l = Z o] 7HA S5 o

o5 AR =3 s FE F AHARS It E T ol AR Tld 2 A At 9
A 2~' o] Fof] A Ak 7 A A gt FE Fo] Ak 7] NFSE AF&351od €4
Yol AEEnEEES gl om oA g5l zl 22 A YA g d S 418 4=
DFUCH S FE Z 2\ats A A AH o] Fof| A 2y ako 2 A 4
Al @A Al AR o A AP ARS F 7 = A2 o7 Bagh o AL S B
A 2~ "l o] Oracle Solaris OS B] 1] FE of| A F-E 5| &= F el sshE FA AL rsh =
AL-g-3lf ofF 3} 7] ulf < ¢ v T

g s 2yato 2 44 AR 2\ate A5t AL FE F 57 FA oA
Fagt A gk of® Bl o]l & A 7| A 0 & (o] F A o] M7 == 73 % == Solaris
0S7} o 18| o] =5 = 73 9) 2 AFS o} A] shEof of gk o}

t}g A Aol A= A| Bl o] 2fsBE F-E 3H A o A F-E S U}

AA LGN 2GR E AL E L HD A2 S HF U
ol & S the 3} 2gvvh

remote# zfs create rpool/snaps
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remote# zfs set sharenfs='rw=local-system,root=1local-system’ rpool/snaps
# share
-@rpool/snaps /rpool/snaps sec=sys, rw=local-system, root=1local-system

£34 $EF 2y BF U

local# zfs snapshot -r rpool@snapl
local# zfs list -r rpool

# NAME USED AVAIL REFER MOUNTPOINT
rpool 15.1G 119G 106K /rpool
rpool@snapl 0 - 106K -

rpool/ROOT 5.006 119G 31K legacy
rpool/R0O0T@snapl 0 - 31K -
rpool/RO0T/zfsBE 5.00G 119G 5.00G /
rpool/RO0T/zfsBE@snapl 0 - 5.00G6 -

rpool/dump 2.00G 120G 1.00G -
rpool/dump@snapl 0 - 1.006 -
rpool/export 63K 119G 32K /export
rpool/export@snapl 0 - 32K -
rpool/export/home 31K 119G 31K /export/home
rpool/export/home@snapl 0 - 31K -

rpool/swap 8.13G 123G 4.00G -
rpool/swap@snapl 0 - 4.006 -

FEZ 2SS 4R A 2"l R}

o & 5ol $EF ANsbe vt w 04 Fol w2 oo fArR T RS
Ab-& 3 o

local# zfs send -Rv rpool@snapl > /net/remote-system/rpool/snaps/rpool.snapl
sending from @ to rpool@snapl

sending from @ to rpool/R0O0T@snapl

sending from @ to rpool/R0O0T/s10@zfsBE@snapl

sending from @ to rpool/dump@snapl

sending from @ to rpool/export@snapl

sending from @ to rpool/export/home@snapl

sending from @ to rpool/swap@snapl

local# zfs send -Rv rpool@snapl > /net/remote-system/rpool/snaps/rpool.snapl
sending from @ to rpool@snapl

sending from @ to rpool/export@snapl

sending from @ to rpool/export/home@snapl

sending from @ to rpool/R0O0T@snapl

sending from @ to rpool/RO0T/zfsBE@snapl

sending from @ to rpool/dump@snapl

sending from @ to rpool/swap@snapl

FEZAYAE 2t o 7 97 Fof| B e o33 F A 22 AR T

@000 M0

local# zfs send -Rv rpool@snapl | ssh remote-system zfs receive
-Fd -o canmount=off tank/snaps

sending from @ to rpool@snapl

sending from @ to rpool/export@snapl

sending from @ to rpool/export/home@snapl
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sending from @ to rpool/RO0OT@snapl
sending from @ to rpool/RO0OT/zfsBE@snapl
sending from @ to rpool/dump@snapl
sending from @ to rpool/swap@snapl

= SPARC-t}& F-E W 5 sh & A” o

ok boot net -s
ok boot cdrom -s

FEEAYAT AL R ALY BUAF DA 2W AL A 20
uhe = ok
o & 5 chet 2o )

# mount -F nfs remote-system:/rpool/snaps /mnt

I ES) 2 A 27t TR A e A QA A 2R PELE A Fa ok T 4

9l <5t}

A H .

FEZF YAzt aH S AZFs A AHE- 7he R v A B o] &5 EReA R B+

t 23 @ o] &5 A A & of I e}

Haa o] & A A A ol o 3 AA W &2 v AR AR E AR A 2

= SPARC: System Administration Guide: Devices and File Systems 2| “How to Set Up a Disk
for a ZFS Root File System”

= x86: System Administration Guide: Devices and File Systems 2| “How to Set Up a Disk for
a ZFS Root File System”
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FEES A whE ek
d & =¥ ot 2ayTh

# zpool create -f -o failmode=continue -R /a -m legacy -o cachefile=
/etc/zfs/zpool.cache rpool cltld0s0@

FEF 2SS
ol A= e ™ gk d & = vhF 3 A E ek
# cat /mnt/rpool.snapl | zfs receive -Fdu rpool
uwAS A5 zfs receive AFj o] HE E wf] HHF o} Ffo| H I} nlEE 5| A

a
A7 A 2w) o) Eof A A FEE 2YAS st oh 2 b FES
Apga e

# ssh remote-system zfs send -Rb tank/snaps/rpool@snapl | zfs receive -F rpool
FEZ v ole A EZ EAF =R A F et

&= o s

# zfs list

2 E ZBEY M bootfs 5 FREEAA T

& =¥ oha 3 ZE

# zpool set bootfs=rpool/RO0T/zfsBE rpool

A e 2T FE B AR}

| |
5
>
=
@)

# installboot -F zfs /usr/platform/‘uname -i‘/lib/fs/zfs/bootblk /dev/rdsk/cltld0s0
x86:

# installgrub /boot/grub/stagel /boot/grub/stage2 /dev/rdsk/cltld0s0

A 2Re | FEFH

o] AApo M= 7| E £ E F 2
A 2B ol 4] o] & A& % Sl o

# zfs snapshot -r rpool@snapl
# zfs list -r rpool
NAME USED AVAIL REFER MOUNTPOINT
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rpool 7.84G 59.1G 109K /rpool
rpool@snapl 21K - 106K -
rpool/ROOT 4.78G 59.1G 31K legacy
rpool/RO0T@snapl 0 - 31K -
rpool/RO0T/s10zfsBE 4.786 59.1G 4.76G /
rpool/R0O0T/s10zfsBE@snapl 15.6M - 4.75G6 -
rpool/dump 1.00G 59.1G 1.00G -
rpool/dump@snapl 16K - 1.006 -
rpool/export 99K 59.1G 32K /export
rpool/export@snapl 18K - 32K -
rpool/export/home 49K 59.1G 31K /export/home
rpool/export/home@snapl 18K - 31K -
rpool/swap 2.06G 61.2G 16K -
rpool/swap@snapl 0 - 16K -

A 2EFastan 4 dd L& R EFY

ok boot -F failsafe

ROOT/zfsBE was found on rpool.

Do you wish to have it mounted read-write on /a? [y,n,?] y
mounting rpool on /a

Starting shell.
7t 5 E 2 W3S BN Yo
# zfs rollback rpool@snapl

# zfs rollback rpool/R0O0T@snapl
# zfs rollback rpool/R0O0T/s10zfsBE@snapl

t}5 Al A R E 2 AR E
# init 6
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o| Z}oll A = Oracle Solaris ZFS 3+ A| 2~ &l F+2] o] o) 3k A} A| gk A B & A g3 o},
o 7)ol = Al A ot Al 2F Hlolol, 5 H AR AEAY U AE v E A Je] 2
“—g‘% /‘JE 75}%_,,} e 7H 1 o] jL_‘G]—E] 1/]1;]_

of AHol A the 3} e ) &2 ehE T,

= 165 9| o] 2| “ZFS 3} Y A| 28] 32| (7] 8)”

m 166 3| o] A| “ZFS T} L A| 2~ ®) wkE 7|, AbA| W o] F wpHo)”
= 169 7| o] A “ZFS & H ¥ 4 )”

s 181 F o] x| “ZFS ¥} Y A| A€l A W A o]»

= 18330 A “ZFS 5& A H Hz)”

= 188 ¥ o] X| “ZFS ¥} Y A| ~E] wlg-E”

» 1935 o] x| “ZFS I} L A| 2 ®) FF 2 F ) Al

= 194 9| o] x| “ZFS H ¥ & o] oF A A

L |

200 3 o] x| “zFs 5} A 2~ 8] §f L o] =

ZFS 3} & A| ~ = FE| (7 Q)

ZFS 9t A| ~'l & A A4 8 7|HEo 7 A EiuTh 9t A| Al 7| B o)A
T A A 20T LG glo] THOZ wtE T AT 4 ol F ) 3

Al 2~ El & Bgfo] A a1 ZFSol| A Fof 3] x| o] | 7| wfEol] 3} A 2' S of 2] )
nkEojof & 4 gl

ZES 3} A| 2~ Ell & 7fs W 2 S ALE-5fo] Fe| FHu v 2fs W2 0l Y A| AE] o A 57
Zods T st= st WE A EE AT o] Aol A= o] 2]k 51 %] i # ol o 8l
AA 5l g o 2 WAk EF 2 BA R T o] W& AF8-5led ] 5] At o]

Frol| A= o] 8] gk 7| Foll t &l ZFeFab A ut A gk of, A AR B A Ko ﬂm ALA| g
W82 6 A, “Oracle Solaris ZFS 2~ W AF 2! 54| ZFoi”& FH % 544 A| & ZFS & ol o gt
ALA| & W 82 261 9| o] A| “ZFS BE"S AR sHA Al £
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ZFS Tt Al 2~

A 2 o] & 7]

- o] Aol 4] ol ol B Al B wed A 2, 2K, HA W BES bl S A
g2 AU

ZFS 3} € A 2"l g5 7], AH A 9 o] & uh-7)
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zfs create Y zfs destroy ™ ¥ & A& ZFS 3L A| ~Hl & nt A&
S5t zfs rename % B & /\}‘9‘ st ZFS 34 A 28] o] o] F& vhE = SlF Th
» 166 9| o] A] “ZFS ¥} Y A| 2~ H) w5 7]

w167 9| o] A] “ZFS 7} A] 2~ 6] AbA|

n 168 F| o] A] “ZFS 7L A| 2 E o] F H}F-7|”

EI

ZFS 3 Y A 282 75 create W 8 = AF-§5lod vt A YT} create 519 W EH >
whEE =l A| A O] o] B & b ol 2 Ao} 5l A 28] o] E2 o 53
Fol Zo|F o2 HE A A E = AR o] 522 AR}

Ao e F ol § W E| 3l A 28 o] FL A Fol 4 A 32 4| 28 o] wHE A&
9178 AE I ek A 2ol 4 vpA ot o] S wHE P 5hel Al 270 o] 2%
HETIT L A oS E DA ST YT LT A A

th el Al el A = jeffebs 3H L A 28 o] tank/home 9 & A] 28] o] 7EE o] AT},

# zfs create tank/home/jeff

ZFS+ 3t A ~Hlo] A 0 Z w5 oA A A EatEol Al 3t Y A| AR S Abs o2
UH}E%"L]D]- 7| &H o g 3t d A AB L create 3 9] W B ol A T U A|ABl o] F o &
A&H A2 E AL-E51o] /dataset 2 PEEE U T} o] Al Aol A A 2 qtE ol A jeff 3 Y
/‘]iﬁﬂ% /tank/home/Jeff"ﬂ nhEE ok A o & Jhe] 5 = vheE 2| H el v gt
ALA| & U] 82 189 | o] A| “ZES vl E A A e E F R Al L.

zfs create ™ & ol tf gk ApA| 3k U] &2 2fs(IM) = FFRTFA Al 2.

gt Al2aglo] vbEol Al A9 A 28 55 YR EAAFY S odF

=)

=

=
ol

t}2- o A ol A= sexport/zfs 2] vl E A A o] tank/home T+ L A| /~E

wHE o] v e,

# zfs create -o mountpoint=/export/zfs tank/home
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http://www.oracle.com/pls/topic/lookup?ctx=E26505&id=REFMAN1Mzfs-1m

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

Z A1 o) g AA g £-2 169 | o] ] “ZFS 5 & A B A0S

ZFS 3} @ A 2 © AHA|

ZFS 3t A] ~ 8l & AbA| 62 H 2fs destroy ™ H & A S o} AHA E gl A] AEl2-
502 vl ok o) A5 3 E5 oA HL T A5 0 2 2

Fe| == ol o gk AA g W -2 189 7 o] A] “A
t}g of Al ol A= tank/home/mark I} A] 2~ Bl o] AbA| 5 ] T},

# zfs destroy tank/home/mark

—destroy 391 H#H o] A ZFZETL FAE A FHyh o] HE S AT
H Aeg 2 71 E 8 g o}
AR gk ubd A Al o] A Fol AL vl E S| A & = 9lE 7 F 2fs destroy ™ & o]
As gk 24 3t g A A8 S AHA sl - f A S AR g e o) %"d%’\]’%ﬁ}‘ﬂ
A 7Y A A S upE A, S5 Sl Al 2 AR sl e b A eSS 2 ' )
FAo| WA gl o B E o7 8 g

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

# zfs destroy -f tank/home/matt

w8 9he) A 2o $4 aFo] LT - ofs destroy B o] A vich el
A 2B} B B G el A AL A sk e - g0 & AT e NS A 8
oy shel 2 b A E| B2 o] 48 A8 ul = ol 7hH e g

# 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

A 5hal ) 2ol 2 B4 a ol K k5]o) o8 W A W s o)
BAf A 5 o) o] BA| 6 whe) 2] ARl EFoto] BE F4 23 A 2 A el vl
REAL AHE o of vl h o] $418 AHE T v = AR 007 g o,

# zfs destroy -r tank/home/eric

cannot destroy ’'tank/home/eric’: filesystem has dependent clones
use '-R’ to destroy the following datasets:
tank//home/eric-clone

# zfs destroy -R tank/home/eric
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F9o| —zfsdestroy HH N A -f, - r E= -RF A= el ZEZEV} EA S A
@om g ol A AT o7 P gl
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zfs rename ™ & & AF-E-5hH 3} A| AH 9] o] 55 vl 4= 3)F Ut} rename 1%
s 43‘”]'“:] g AdE A T Ausy

s

)
n Y A AE O o] & H 73§
n  ZFS A5 ol A] 3} A| 28 & x| ul] X g o},

9} A 2B Q] o] 55 W 7 5} 2L ZFS Al 5 Wl ol A el A gk o}

o} al A ol A1 = rename 5F9] ¥ S AFE-5Fod 3 A AB ] o] FF ericol A
eric_old® ¥l o}

# zfs rename tank/home/eric tank/home/eric_old

thg o Al of| A = zfs renames AF-§-3hod TH Y Al 2~HN S Aol 2| )= W & Ko T

# zfs rename tank/home/mark tank/ws/mark

o] of| A ol] 4| mark ¥} & A] 2~ &l tank/home®ll A4 tank/ws = A vl | H L}, o] - v} 7] &
ol 3 Al 2R A el A & = A 9 A 73S E W el slefof sl o A kel
A2l 21517 913 F e vl 22 32kl slefok A ek o) F el of mtated 4

3 A of] TH-gF ] 23 F7ke] 912 rename & o] A S| g o

FHEf ol o g A4 & W] -2 194 5| o] ] “ZFS HE] 2 o &F A AS FHF T A L.
rename 2 S £ 5H I Y A 2EH W B E FLE G A AR A HAE RIRE

Al /A ub-Este 2 Al =g ol Al o] &4 3t Al AEl S ulE S A S 49l o
rename ™ ¥ o] A sl g}, o] A 7F A S uF Y A A~ES A 2 uh-E S Al &l of
Easi=s

2P AE o] Z up A7) of] off & AFA & W) £-2 206 | o] A| “ZFS AW AF o] B w7 S
B 2
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AA 7be S F A H e of 7)ol vped sl o] glar i 5-10] AR sl o] slg Tt

m  aclinherit

AHAI W82 228 7 ©] A] “ACL 55 A 175 F XA AL
®  aclmode
ZpA g ) 82228 H| o] A] “ACL 5= A X5 A5 A &

m atime
B canmount
m  checksum

®  compression

®m  copies
m  devices
= exec

®  mountpoint
B primarycache
®  quota
®  readonly
®  recordsize
AFA g 82179 3 o] A] “recordsize 55 A HE F R4 A L
= refquota
= refreservation
®  reservation
®m  secondarycache
®  shareiscsi
= setuid
= spapdir
= version
= yolsize
A gk W -8-2 179 H| o] Z] “volsize 5 F F R E FEsHA4 Al L.
= volblocksize
= zoned

m xattr
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canmount o

canmount 55 A X7} off2 A E 7-F zfs mount =+ zfs mount -a X & = A}-85} o]
AT § o 0 5 G leh o ] mel A o) A 4] mounepoint
TEARIASG 2o Ak Al ol shd o] 55 HEE off2 A= A
mountpoint 5 & F X S nonel & AASt= A vt o & Eo], 0| 5 AHLE
of fZ AR, F5 3 Al a8 el AbS 75 T F ARE AT 5 AR

F 2 3t A 28 ApA| = wp E ] 2] Fom] AFE AT WA A e g Fu T o] -
F 52 g A28 2 AL g A7 e o] ol 3t 55 AR E AL 7 AT F container®E
A5t A ak HEH o] | AHA| = YA 2% S gl o)

ot} o Al ol Al = userpool s &L 3l & canmount 5 & A R E of f2 A AP T4
ARG A bl Al AH) o] mhEE A 2 skl 3 PhEE A4 ]l /export/home 2
AR YT F 2 9 d A| 28 A E = 55 Xéi% 55 9 A 2~ F o 23]
A5 A gh 27 she) A 2w A E vk E S 2] ek T

# 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

ol H AR E A 27| U ZE=o| 3d& YA A5k dl o] B o] & Ao F-5fof] A1t
Ap48h =% o] Aol 9l g o, ZESE A uk Q) o A 2= s e ol who) 21 3}E o 2

dae|Fol vt EF 27| E A E 2T ]“/} “H-ra&}‘”'% el = Rl B
HA R 9l g A 25k dl o] e W o] A~ 2] 75 0131?5} e F F A o WA o] obd
FolsUch oMol A HZE 7| B} I A} e recordsue%}% A A 51
At st ol A& ds F UFY o dut HA 0 5l d A AH oA = o] 55
FHEASIA G Aol Fom, 0| 5EAHAEEAET A A5l FARN GTFES
% 4 9lsuth 27 = 5128k0] E ol A 128KB ©] 512 3F F L Froll i gkom) o7

A A8l of gttt U A 28 9] recordsize A= W 7 51 o] Fof| ubE o] X =} o ut
AdekS Fut} 7)E F Yol = g eS F A kgt

o] & HH 2 oFo= recsized T}

volsize 55
A7) 9] o ko] HA 5 le} v0151ze—‘ Hﬁ o}nd 041 oFol|
Hiod =l o} o] 2 3t

volsize 5= A X
L H
T =
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ol A8 gk =gl AT Au e & ebo] X3 A f SFel A Al

upet g o 5] 2] oS FAo] Al sk A Hl o] B £ako] dofd ¢ gl T B EF &

A Sd =8 275 HA N A, 55 275 Eole A ol ol a3t

WA glsUth 5 2715 288 = 535 Forh 2 e g

AAE = W2 of U x5t s Z LE zfs create -VE A A5 AL EF o] nh5ol %l &

of of-5 W 7 sho AT} A (sparse) & F & WHE T S F U th 23k 2 (sparse) BF 2 o 2ol
o A 9 =FYeh 29k 50 7 F volsizeo| W7 AHatol

>
52
)’ rlo
T
A

5
25 Abgol o g A 3 U - 261 51 o] A “ZFS BEVS AR 5HAI A .

ZFS AHS A5 B X

At 55 AR el = ZFSell M = B E AHE A S5 AR A Hu ek AHE A S5
AR ZFS 5ol 4 & FA AL o] & AbEslo] sl o B A RE

Abg-5to] Hl ol B Al Eof] A0 = & gl T

At e E AR} Tl UES FE(N)E 2ok gy
m A Ah, AR S ARE g o g
n ARGA S AR o] 5o F v Aol 2567 o

module:property
A EE AN ER I A0 E A ST w i AR S oz e T
W7 A7 E FHOR LI SF B E o| F2 AL T F A= 7= ol 7] 28l

= 1
o olele e Yy AL W FH A @ R E B R A5 o] of Yook,
. AHEA 5= AN ghe] 3o ol 10247k ek

# 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| 55 A Kol ta] A5sl= LEHHS 17 55
AR} A2 A 5 E AR E BT A o A 4 sl F Y ok
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dE s oo Ak

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

AHEAF 52 AR E A 92 H zfs inherit H B S A th ol & £ ok
254t

# zfs inherit -r dept:users userpool

5% A0k o ak 22 o] Ef Al =l = 5 2] ¥ of §)x] skom 2hal 3] A 7 | k.

ZFS 3} ¥ A 2° F ¥ A 9
zfslist §E = dlo]E] A|E AR E B A ol3517] ¢
A F gt o] ol A= 78 Ao 2 B3t A o] mfof tfal A g},

7|2 ZFS B R 2

=
gabe] 72 vl o] A= AR E T 5 sk
u

zfs list 8 & 54 @lo] A} o]
-2 A AHof 9l= BE dolE| Al E 9 o] &3} &l T used, available, referenced %
mountpoint o & 7 Hof th gt k& AT} o] 23t 55 A Kol o g AR g ] &2
169 3| o] Z] “ZFS 55 A B 4275 FxR 54 Al

o & 5H vt ZFEu vt

# 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
E@ﬂ%%%4%@ﬂ%ﬁ§ﬂﬂlﬂﬂ o] & AlFsted A vlo|H M EE
N R T LEEEEREE Sy

oA AT A et oS el 80 2o

# 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 - 1.00G

gt A 2F) o] vuhEE X H ol 2fs list WH = AHSE F dsHTh o & &9 o2
Zerh
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# zfs list /user/home/mark
NAME USED AVAIL REFER MOUNTPOINT
users/home/mark 1.00G 64.9G 1.00G /users/home/mark

t}5 o ol A= tank/home/gina B B & F& 3t A A®lof T gk 7| H B E %A
WS B Fu o)

ol
ol
e

# 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 W @ ol o &k AA g W 82 2fs(IM) S F 2514 A £

A zFs 2 o w7

zfs list A3+ -0, -t L -H A4S A5} AP A Ao & = ol F5 o}
oA FuE FEEH Y ESE AL HE5SAE5 S E5 AR G A E AR A
g FolFHrh e dlo|lH A E S5 ARE Fad T2 AT 5 5yt
FEAYs =l AE S5 AL 555 el 169 9| o] A] “ZFS 5F AW 27 E
FHERFAA L. AH S E AR ol o34 HFoll=FY Aol tlo]H Al E
o] 55 X35 T E XA 3= name 2| Ho| L= 4= 9l G5}

L A A N A= 2fs list S AFE3Fo] sharenfs & mountpoint 5= A X ZE3} 3h7

dl o) ] Al E o] 28 % Al gL,

# 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

-t Als AR EA D HolH A B FE S AR F AT F AT A2
& 3ol A =l o] sl

52 ZFSAA 73

4 A
filesysten hel A AR B B A R
volume =5
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IFS 55 A X 3

ZFS 5 =

#5-2 ZFS A 38 A<%)

B 4

share b Al 228 F A

snapshot 2 Ak

5 A H ol A E F3o] FRtE FEE HE5 S wol Sl k&
AA AN A= -t -0 TS F Aol AFEElo] BE 3 A AR O] o] 5 H used 5 F

AR E EAIR ek

# 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

-HE A S AR sle] RhE o4l S8 A 3tel A zfs list S T & A =FE 5 5T -H
A& Abgal B Fulo) Bl R AR A Hilh o] $ & 2T W o] FF
w4 7bsst &Y A2 83 foll &3t ohE Al Aol A= o FAH O 2fs
list 8 AHElle W A== 8 AHE 2o Fuoh

# 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

AR g

dole A E 55 A X+ zfs & 9| set, inherit % get 3}9] ™3 & Fal T2 o
w184 9| o] A “ZFS TE A HA”
w184 ¥ o] A] “ZFS 5= A W AL
s 1853 o] A “ZFS 55 A ¥ A 2>
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O_x. [‘U}_ —\—E‘ Oﬂ'

zfs set ™ & property=value?} Hl o] E] | E o] 5 ¢ A 07 ¥ 5 F AH /P AAE
Rbol & °'L1T4 ZtzfssetE 55T W= T AR S s AR = AT

BENRY
t}g o Al oll A = tank/home®l H 8l atime 5= A H 5 off 2 A g},

# zfs set atime=off tank/home

Egt A A ARl SRt ] RE Y A AR SEARE LR T FFHehdEEE
oh5 3 25 o

# zfs create -o atime=off tank/home

t}-5- 3} 2o o] &l 817 ]2 A v| o] BKMGTPEZ S A}-&-3} o] oA} 55 a =
ARG 5 vl eh o] 2l gk F vl of theel & uhe] EE vheh = 8 Aol pE AL T 5
LA gk o]u| wlo] E & el =B o] = o 2 Ytk of & vl O] zfsset TE S
quota 55 & X5 users/home/mark I+ A 2~ B ol 4 20GB 3+ &2 A A 5F= = A}

EERER-NE Y

R

%
fu
)
z
oy
Sh
Hu
N

# 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

SAS) 745 2 3k A 2B o 4 5 A0S Y shel 1 Al Eahd b3 f Ak
ol 4] 7] 7} 4] Bl .

# zfs set quota=20gb users/home/mark
cannot set property for ’/users/home/mark’: out of space

FA b ol d 55 A B o] g2 t AT AE 5™ mountpoint 2 sharenfsE A 2] 5}
L Apolof itk ol el 52 1 o] e o) AT A £ 5 9l gk

zfs set " & o] off 3+ AA| 3 Y| &2 2fs(1IM) S F AR5 A L.

FE] S o opo] T4 3ol A 2eof WA H 02 UAE A L B U P
BE SR A AL R ok 215k 00 k) 2o S @ A
4] B3l 45E 5% A ol el 2R B A A grol gloml 52 Yol
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IFS 55 A X 3

7| 2&gkol AFgH Utk zfsinherit S AFE5te] 55 AL S AL FUoERE
FR atd A ag o g7 Y kS ST ¢ gl Fu o

o} oAl Al ol A = zfs set B S AF-2-3}o] tank/home/jeff I} L A| 2l o] O] gk o} &5
ARttt 23 tfS 2fs inheritS AF-&5}o] compre551on e X*EE A A/H of o
S5 AR 7| 2 off & AL F =S vt T} home T tankﬂ]compre551on€?§§
ARt 24l A E A gon R 7| Egko] AFE-H ]“/]’.":r TFA] FE B kS o)
AbEo 2 AR E ] glo ‘:'4 7+ 7W Ik A9 S dofl A E Fhol ARS-H U th(e] o Al 9
73 %- home)

# 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

-ry S A A sk 1nher1t 5} 9] & o] REE-3 4] A 8- | A ol A v = &
3 5} tank/home 2 o] 3t A ~Elo] £3& 4= Q)= L& F4 5ol A compression
S5 AR o gt ghE A5 g o)

015

)

i

=

dlo

£
2

# zfs inherit -r compression tank/home

o

o

A bestd e F5 A A 2d o A 55 AR A o] A9 A ek

--r

#

zfs inherit ™ & o] off & ApA| & W] 82 2fs(1M) S XA A 2.

ZFS 5= A ¥ A 9

SE QR S Ao st 7HA 7bekg v 2 2 fs list 2 AFE e gy e}

AA & W E-2 181 H| o] A “7| E ZFS A B 1} 2> S A A A . ah A vk EAtg)k Al o) wl
A E ] 9 zfsget HH S AFE5lo] AL A Ao Aoz n) ApA g R E
Al F 54 Al 2.

zfsget S AFE5tod REHo|H N E 55 HAEE HAE 5 sl FU ok o

of| A 011*%% | o] ¥ *ﬂEﬂW Hd 5E5 AR S AT =S Hed Fuy o

# zfs get checksum tank/ws
NAME PROPERTY VALUE SOURCE
tank/ws checksum on default
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FS 55 F X #e

186

3] SOURCEE ©] 55 AW 3to] d &g vhebveh ohd Bl & 7hsd

Ed ek

default o] 55 AR k& o] vl o] Bl A E = S i AF 9] &of] o 5l
WA A Z AR R A fFHTth o] T & AR V| E FHE
Aese 29

inherited from dataset-name o] 5= AKX Fk2 dataset-name°ll XA H F-E o] o] ] A E 2 F-E]
BRI

local o] 5F AM FtZ zfs set & AHS-3ho] o] dl o] ¥ A Eo o5

8|

2 zfs mount - 0 &A1& AF-E 5L A E gl o
|7F skt Fra g A v E A 55 A el
| &k W &2 192 9| o] A] “QIA| mbE T 5 AW AL E

temporary °

S AHE o7 Ag v el 7 3k ZFsel <l s

EL Yol alle A5l FEHo|H A ESE AW 7FS AN 4= 9l )
o} ol A o A = al1 7] $) £ 7} 218 5] o}

% - Oracle Solaris 10 % 2] 2~ of| 4] = Oracle Solaris SMB #] #] 2~ 7} 7‘] A =] Z] 97| wf ol
casesensitivity, nbmand, normallzatlon sharesmb, utf8only 3 2 vscan 5= A X+ Oracle
Solaris 10 E 2] 2~ ol A S+ 3] & 715 8FA] @kt

# zfs get all tank/home

NAME PROPERTY VALUE SOURCE
tank/home type filesystem -
tank/home creation Mon Dec 3 13:10 2012 -
tank/home used 291K -
tank/home available 58.7G -
tank/home referenced 291K -
tank/home compressratio 1.00x -
tank/home mounted yes -
tank/home quota none default
tank/home reservation none default
tank/home recordsize 128K default
tank/home mountpoint /tank/home default
tank/home sharenfs off default
tank/home checksum on default
tank/home compression of f default
tank/home atime on default
tank/home devices on default
tank/home exec on default
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tank/home setuid on default
tank/home readonly off default
tank/home zoned off default
tank/home snapdir hidden default
tank/home aclmode discard default
tank/home aclinherit restricted default
tank/home canmount on default
tank/home shareiscsi off default
tank/home xattr on default
tank/home copies 1 default
tank/home version 5 -
tank/home utf8only off -
tank/home normalization none -
tank/home casesensitivity mixed -
tank/home vscan off default
tank/home nbmand off default
tank/home sharesmb off default
tank/home refquota none default
tank/home refreservation none default
tank/home primarycache all default
tank/home secondarycache all default
tank/home usedbysnapshots 0 -
tank/home usedbydataset 291K -
tank/home usedbychildren 0 -
tank/home usedbyrefreservation 0 -
tank/home logbias latency default
tank/home sync standard default
tank/home rekeydate - default
tank/home rstchown on default
zfsget®] -s TS AHESIH 22 FHEE BT TF ARE AZ T T 5 h o
FHE DS 22 AA S e E b P d S5 b S vk A Y £
] 5] o .

592 55 Foug 40 o
temporary = noned U t}. o} °ﬂ A ol *‘] = tank/w o EHZT AN EESTEARE
B Fuct

# zfs get -s local all tank/ws
NAME PROPERTY VALUE SOURCE
tank/ws compression on local

9 &4 F kS r gAY ekl A v 2| 2R e HE Ao P E 55
S

AEE Ao F FAE gl F U Th thar ol ol A = tank/home W o] 2 & 3
S wE oAl 5% 0} e o g wA P 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

oAk ) A A0S A el A 9T ofs get WHE ALE o] 52 An e AT 4
Slguivh 5, W o] WE F E L ot A28 el A S H LTk o & B b

e
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# zfs get -s local all

tank/home atime off local
tank/home/jeff atime of f local
tank/home/mark quota 206G local

zfs get W & ol o gk A G W B2 2fs(IM)E TR T Al 2.

2L AFZFS S B L A

zfsget HH ol = 2 - S Ad] vl AelE HE - o F Aol ALH T HFAES
Abgsld Bl o) AR E ket S B E AR vhE S ol U ok ek AFg-6hd
dolH & A FE A4S FAFHh o 2 Ao Z o3 AHAS A &
AHE AR Ao ol F ok

2B name> 169 ¥ 0| ] “ZES 5 F FH 47 ol FolEH N2 FrtE 2% 55
AR HF ol A&t

w Il (LR Z R 5271 Flo o] HE | =elHE
name, value, property ® source®| v} Z 783 &=t}

4 A
e 3
dn oy
oft
fu
|

thg ol Al o] A = zfs get 2] -HH -0 A2 AFE3ho] @Y Fhe A = WS B

=Yk

# zfs get -H -o value compression tank/home

on
poAdL Y e AEE oA o ® B gyt o 2 S0 IMBE 10000002 E
gy o] F4& vh5 3 o] AH48 7 gl

182983742

o 1§43 G - S AbE sl WE E4 PHo tho] £ GE ) A
HAE o)y th ohg dol A= H -0 2 -r 543 S 28510 export/home H S5
S50l 5o 4|28 o & % used S5 P 1 ke AAsu AL AL AL

# zfs get -H -o name,value -r used export/home

ZFS 3} ¥ A| 2l mf3-E

188

= 189 7| o] A “ZFS n}-*-E x| A ]

m 191 H o] A “ZFS ¥} Y A| ~H] v} E”
192 F| o] A “YA| B} E 5
w192 9 o] A] “ZFS T} Y A| A~F

Jpu B=
%)
b
>
o

faiti)

d
3
Fo
[t
é.l{—l',
2
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ZFS 3 A 2Rl wp2 E

ZFs v E A A 22
7|2 A 02 ZFS 3t A AR Rbg | A w) A5 o 2 vh-E gt o] Aol A
= v A 2glol i 54 vhe E A A S 2D 9

o B & LA G 1) §-2 49 51 o] | “ZFS A 4 F

B EZFS 0 Al 28l & B E A SME(A 8] 2~ ] 7]%5) €]
svc: //system/fllesystem/local 8] 225 AHg-5fo] ZESel| ol &l mh-E v o} 1
A] /KEﬂ o /path°ﬂ U]—%_I_E_E‘ 1/]1;]- o:] 7]/(-] path—c ]-01 A]f_Eﬂ 0] o] = o] 1/] 1;]-

zfs set ™ 8 2 A3 A mountpoint 5F AR E S A2 E AA Gl 7| EnfEE
AHE AT F F ek ZFS= X]ﬂﬂ nhEE A A St 8g A AdE

sho) A AE & AHE 0 % vh & = g}

ZFS 7} A| 28] 2 AF8- AL} Jete/vstab 3 & HA T D 8 glo] F-E Ao AbE o=
PhEE g

mountpoint 55 A H = A5 H U} ol & E, pool/home®l A mountpoint 55 & K7}
/export/stuff® "éxé =l 74 - pool/home/user= 8l ¥ mountpoint 5= & 1 7"01] o 3f
/export/stuff/users A< o},

vl d A~ "l o] uF-E 5| Z| ¢k = 5 HFA] 512 ™ mountpoint 55 A XS none S E
ARyt =3 canmount 55 A B E AFE5te] L A AEl S vl ES S gl =4

=
oﬂ—ra A o] & = 9l o} canmount—*i B o] o) & 7 A g ] &L 179 7] o] 7]
“canmount 5= & B7E F xR FFA A 9.

T3 zfs setE AFE519d mountpoint 55 A HE legacy E 2 A al Al & A A] vl

AE{dlo] 2~ & Tl It A|~vl & YA Ao 72 He|T X lFH ) o] FA ”]'“4 ZFS7}
g Al ~' g Ao 2 wpE sl #e] st S WA S 5 ol U ok mount 2 umount
HE s ifﬁ*}% A A A =2} setc/vEstab 3L S Al AF-g-af of ghu o}, & A 4]
ulg-Eof] th gk ARA| §F ] &2 190 9| o] A] “el] A A| mpEE A HE F A AL

A5 oheE A A

= mountpoint 55 A X 5 legacy =t noneoll A & A 22 W73 zFS7| ok
A]Z:Eﬂ L X}Eijlji>ﬂ}§L£iﬁlL4t%

n ZFSol| A 3} A| 28 & e sl A Rk & Al vhg-E s A =] o] $) 31, mountpoint 55
AW 7b WA= AS hel x| 2Elo] npeE o A = /RI—EHiTrxlslplr/].

mountpoint 55 & X 7} legacy 7} b 3} Y A AB 2 B ZESol| A e g ot o5
of| of| 4] = mp& E Z| ] o] ZFSel| 4 At F 0 & | 5= 3} Y A gl o] A At}

# zfs create pool/filesystem
# zfs get mountpoint pool/filesystem
NAME PROPERTY VALUE SOURCE
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ZFS 9 Y A ~® ul-gE
pool/filesystem mountpoint /pool/filesystem default
# zfs get mounted pool/filesystem
NAME PROPERTY VALUE SOURCE
pool/filesystem mounted yes -
‘?‘ﬂﬂ}é’. | Alof] A1 ¥ 21 A & mountpoint 5 F FHE WA AR AP T &
1 A~
355t
# 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 -

190

mountpoint &5 A X 7} ¥ 7 | 5} A| A o] o] A mpf E X ol A ALF O E Wi E
3 Al =] AL A mhE A G of| A vt E ot vk E A v E B 2= H 2 of ujbet

Sk T Al aglo] A Abef o A ZES7}F 3 Al 28 & wp-E S A S
W= AT, 77 R, s v E S A & A e 8l of ghu o)

>

8l A A] v} E A A

mountpoint 5= X 2. & legacy® 2 A ’]—0:] A AA =2 ZFS 3 A 285 B 4

LUk # AA Y A 282 nmount 2 umount B & I} Jetc/vstab I YU S E 3
ﬁPal Gl ok gt o} ZFS -t«v‘?—E Al | A A 3t A 'S AHE O 7 mhg-E 5} x| oF 0 v ZES
mount % umount ™ ¥ = o] & o] 3} A] A~ ol A A ESLA] eEF U T Tl el ol A =

ZFS 7} A| A8 5 2] 7%"] e Adgg delste e oy

# zfs set mountpoint=legacy tank/home/eric
# mount -F zfs tank/home/eschrock /mnt

E Ao #| AR L A A S A5 0 7 nl-E5FEH /etc/vstab I} Yol &S

Faff oF ghul et o 5 ol Al o] /‘1t/etc/vfstab ol Sl= & ol o
Sl =4 & Bof Futh

Fel i Hz

7
A
#device device mount FS fsck mount  mount
#to mount to fsck point type pass at boot options
#

tank/home/eric - /mnt zfs - yes

fsck "3 S ZFS 3t A| AElo]] A 88 4= 910U Z geyice to fsck X fsck pass & H<
—i‘éﬁ%lblr/}.ZFS o] o] B F-Z A of] o gk ARA| &F Wl 8225 F| o] A| “E A A A IS
RE A 2
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ZFS 3} Y X 2~ H u}-S-E

7FS+= jj,]_O] /\]/\Eﬂ S uks rq.] = A]_/_K_Eﬂo _lf_lz_il WH j_]_cl A]/R}zﬂjl% z}

ﬁﬁ
fu

X
A5 o 5 el oL e Aol 8 A o AL ok B
S ol efsmounc W & U ehl zrsel A shel sl 34 o= 2 el

# zfs mount | grep tank/home
zfs mount | grep tank/home

tank/home /tank/home

tank/home/jeff /tank/home/jeff

ca A S AbgebH ZESol A Tl El = B E 5 Y A AE o] npEE gt} e F =
ﬂﬂd}ﬁﬂi@%ﬂfEﬂﬂ°u%h+ﬂ%%{ =3 25

# zfs mount -a
7|2 A 0 & ZFSE vl o] QA S T E B o A nfLEE T T gla o &
S o5 25y

# zfs mount tank/home/lori
cannot mount 'tank/home/lori’: filesystem already mounted

e AA v E AR 2w A A =7 5ol We] s ofof vk ZFS = -E ARE-sh i 12

A= 9 5oh A g o) o 2 S b2 3 24y o),

# 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

st Al 2F o] nhEEH A A AR A AR FHE AR P I|E LR =R E
A

=4 A BA
A AET ARG H YT 55 AR ub E FA 7Ho] A A = oh5 3 g ok

E54 ZFSVIEE U SHHR B upE 4

TERAR - E &4

atime atime/noatime
devices devices/nodevices
exec exec/noexec
nbmand nbmand/nonbmand
readonly ro/rw

setuid setuid/nosetuid
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ZFS 3t A 2| mpg-E

254 ZFSVIEEFNY S5 AR WufE FA A%)
TERAR & E A
xattr xattr/noaxttr
vl E 54 nosuid+ nodevices,nosetuidell o gk A o}
o) (*) L= Q.
1 4] v 2 5% A B AR
o] Aol A] A= nlE F4 5 shbetE zfs mount W H ol A -0 54 S AFE- 5}
WAooz AYH A AE 55 Yn gro] YA Z A H ek ol R E2 0
W2 zfs get " ofl A temporary® H 15| ™ 3} A A H] o] mh-E Sl A x| A
gho 2 s Eol b ek mhel A 2ulo] b EE Eol 55 Y0 ghe W shw W
Abgro] Al A g Elo] B glA A fﬂﬂl ot
o5 dl ol A= ¢ 7] g vk E F4 o] tank/home/neil 3} A] ~Elof] YA Z
AR g eh ohel Al ag e vk E A E R o2 7hA g ok
# zfs mount -o ro users/home/neil
A mpEE 3t A AR A T 5 F R 3 YA E WG s H 57 remount
S ALg 3l of ) vh2 ol Al o A = A n}- & =¥ 5o A] 28] 8l atine 5
BHIF AR Z off 2 H 7 LTk
# zfs mount -o remount,noatime users/home/neil
NAME PROPERTY VALUE SOURCE
users/home/neil atime off temporary
# zfs get atime users/home/perrin
zfsmount ™3 ¥ ol o gk ApA| gF U] 82 2fs(1IM) S FFEFH A L.
o)

ZFs 5+ %) 2] 2 8w} = 3 4]
zfs unmount 5} 9] ™ %= AF-&-5hod ZFS YU A| ARl & rhe E A E - glF T
unmount " &= PHE E A = 9k A AE] o] 2l R ol 54 olF Tt
o ol Al ol A 3} A AR sl i 5k A A o] O & uhi E gt
# zfs unmount users/home/mark
tha ol Al ol A 3} A 282 i vk E A A of] o 3l mhi- E sl Al v o}
# zfs unmount /users/home/mark
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ZFS 3 A 2Rl wp2 E

g} Al 2~g) o] AF-& %2l 7 - unmount T o] Al g} 3} A A8 S A 2 wpg-E
At - f FAS AT S UFH ok AR A A A T A T A 2" s
AAZ v E AT w Folvt Do ol A 42 S8 2RO T A
= 9l o}
# zfs unmount tank/home/eric
cannot unmount ’/tank/home/eric’: Device busy
# zfs unmount -f tank/home/eric
o] A v A 72| 5 3hd & Al 535H7] ¢l umount T ¥ = AF-E-3kod ZFS 3 Y A ARl &
B Al g 5 gl Fu ok d & 9 o2 2 o
# umount /tank/home/bob
zfs umount ™ & of] o &k ARA| g W] &2 2fs(IM) = AR5 Al 2.

o) 3L O u) 3L O I
ZFS 31 4 A 2" T+ 9 I S A
ZFS+ sharenfs 55 A HE AR5t 3t A| 28 & Ao F 373 4 3l F ) o]
e HF ARG AL A A Y A A E FF S 0 Jetc/dfs/dfstab U= AT
a7k ol sharenfs SEAH = shared ol AL Frote FE5 34

d
E-EZql ), %} on< 1ol Al read/write A eHg A F 5= 7|2 T 54 ol H gt

HA U Zhoffe ot A 2Bl o] ZESol| A 32| =] A 9F v setc/dfs/dfstab I L 7}
ZE7EWUA S FA Y A28 S F 5 g U2 HEFY YT sharenfs 55
AR} off7} o} Tt A 28 FE Fof I3

&5 Aol g
J|EA 0 7 wE glel Al ~elo] T8 al A F kAl 5hel A 28lS T e stew ohe )
H] 5238} zfs set oo AFE5H4 A £

# zfs set sharenfs=on tank/home/eric

A48 5% A Wb ore7h ob W kel )28 A4 Al sharenfs 5% 40744 11
shol A2 8o] AHE 0 2 FH ALk o & B Bhe 3 2 EL Tk

# zfs set sharenfs=on tank/home

# zfs create tank/home/bill

# zfs create tank/home/mark

# zfs set sharenfs=ro tank/home/bob

=

tank/home/blll ! tank/home/mark+= tank/home & & €| sharenfs =& A L&

E5h7] W tol] A goll 27] 7hs 2 FAHUTE 5 F AR ro(H 7] A E AR H
= tank/home/markL tank/home®l| tf 3l ‘37‘3 % sharenfs 55 & Kol 3HA 9lo] ¢} 7]
Hgo 7 g h
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A]
a S AR

b

pul

# zfs unshare tank/home/mark
# zfs share tank/home/mark

A 4] &

# zfs unshare -a
# zfs share -a
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ZFSHAE Rl ok 4A

o] eFo] Al F % 7% tank/home E B= £
MR FUT L A A8 2 B EFE FEo M A E =Y AT
SRR R A R =

refquota ™ refreservation 55 4 E—‘:— 2YAEE oA 23 S S g 5ol A
anEledaa 37hE A O}X] 0 L 3t Al 28] & 7hE el st dl AR Y T

kel EHﬁH A} ‘“%J%ﬂEié‘éxci%? ‘il%bl‘?} *P*‘lx} L 1*?%1
AH=EF, L A2 Eﬁﬂﬁ“lﬁﬂﬂ"é*li%‘,%ﬂiﬂ15°]X4°]g°ﬂ“ﬂ —’F
AT LIEP.

gt Al 28] el 7 At Al A D of 7| s e AT = e A A S

A Al &
quota ' reservation 55 A H = 3t A A8 W FE& R A AL S E = AT
517}J;.j+fq-}l:.uﬂ Jﬂfq~sLL4t4

refquota ¥ refreservation 55 A K& 3L A| 28 o| A AFS- 5=t 23 374
]t ol A gghch

K

®  refquota "= refreservation 5% IJE-‘E quota =+ reservation %% AR H
=A AN = a7 gl th quota = refquota 6 —i AREARFT o=
shte] e =38tk A el Aol Al A Ahgi o] A llH?‘LH“/P refquo tai“/}
quota®l Al Z=3}7} HE]"@%L P NEULh ol & 5o dF- 2 A EFo] A=
refquota’} 23} % 7] Aol quota’} A A = 23= 4= Ey 3 AL]“/]‘

o PSR AR E A s B B o] AL A A el B Tl 22 A
o GA #elE g slsu o

.|_,

7B 2 el oF 4 o] o 5 A4 G v §-2 195 3] o] 2] “ZFS 5} A] 2w ol] T 7 7 B A
51 198 | o] 2] “ZFS 3 4] 2 ol v G el oF 472 G A A %

SEDRECEELEERE:

ZFS 7} A =Bl o] A F B = zfs set Y zfs get H & = AF§-5Fo] AA S HA|E
AF U ot ol Al ol A = tank/home/Jeff"ﬂ 10GB HE & 4 A g}

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

# zfs get quota tank/home/jeff

NAME PROPERTY VALUE SOURCE

tank/home/jeff quota 10G local

AE S zfs list R df HH 2 28 Ao = & St ol & 59 o3 25

# 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
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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 160G 306K  10G 1% /tank/home/jeff

—

tank/homeﬂ]*i669(ﬂ3°]EJ/‘51517}£L1+5L6L}‘°‘E1€+JAtank/home/jeffﬂ] 3}
H el Z 2l 3l tank/home/jeff E tank/home/jeff/wsoll = ZHZF 10GB 2] v] 2~ 3 & 7hglh
e g

shed A 6ol 4 @A) AL el Fhneh AL o AHS AU

2) A 2 et
ol & 50 o8 7 2o,

fr

# zfs set quota=10K tank/home/jeff
cannot set property for ’tank/home/jeff’:
size is less than current used or reserved space

st *l*f“ ol 4 3}l A] 2E o] AF-E- = °lL v 223 3 2b& A @5k refquotas
AR dguh o] g st= Aol & 5 5ol A Al == v a3 F7to]
E 5 A 5Tk ol & E 01, studentA 2] 10GB = 2kl A 4w = = T2k
3

h=
g A gch

# 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 -

Z7h 98 98] 29 skel A AbEE | 22 F0E 9 R B 5 QLS
Aol E THE ABE AT 5 eIk o F W b3 2o

# zfs set quota=20g students/studentA
# zfs list -t all -r students

NAME USED AVAIL REFER MOUNTPOINT

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] A L}2] 2ol A studentA+ refquota(10GB) 5t = gHA| of] &8k 4= g) x| vt A~y AFo]
EA st 2t = studentA”} 3L & A A5k IS HF 5 ol ok

oFo] o Al o] A= F F E (10GB2} 20GB) 5 ZH> A E 7} 2fs list & 4 o]

FAE s 7 A O e Bl zfs get W H = AHE T ol & S v
Eaic
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# zfs get refquota,quota students/studentA

NAME PROPERTY VALUE SOURCE
students/studentA refquota 10G local
students/studentA quota 206G local

— =
Z6s St Al 2ol A AHEA 9 25 A 47
Z+ 7Y zfsu serquota + zfs groupquota B ¥ & AF-§-5lo] AL A AEH = O1F ABHE
ARG 59 éq4ﬂ~~ﬂ4 3} 7241 o},
# zfs create students/compsci
# zfs set userquota@studentl=10G students/compsci
# zfs create students/labstaff
# zfs set groupquota@labstaff=20GB students/labstaff

A AFE A A B 1F A E vha 3 ol EAIg 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
T HFAEE A5t YA ARG A Y AT FAAEF B 5 AT T3
g e AT T sk

# 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

W AREA EE OF Y AT F AR S A Y v S5 A RS Ao j )

# zfs get userused@studentl students/compsci

NAME PROPERTY VALUE SOURCE

students/compsci userused@studentl 550M local

# zfs get groupused@labstaff students/labstaff

NAME PROPERTY VALUE SOURCE

students/labstaff groupused@labstaff 250 local

AL IF A 52 YR e RE T A2 52 Yo B2 FA5hE

=
zfs get all dataset ™8 % & AF-&-3lod A = A] ek o)

oh 3} 2ol AHg A AB e 1F AHE A AL S sl5 T

# zfs set userquota@studentl=none students/compsci
# zfs set groupquota@labstaff=none students/labstaff

ZFS 7hel 2| 2 8ol A A8 A T F A B TR 2L 7|52 AT,
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o PE S A aEe] HYH A A Bl 1F AB S F5H 59 2| 28 of o5
A5 02 4145 2] 9 o,

o SRR i S el AR 2 AT 2 A2
E.z«ﬂi R v}_\_L]E E U]—E—_ U;H XJ_Q.EI 1/]1;]_ u].;:]-ﬂ.;]i R <3 AL:]_ o] %}’\Eﬂ g]._L 2fs send
e *P*@LoP o ~EHES RS “4 *P%XP = 25 HAE7F I A 2 F o
ERkgoh

» Agbo] gle AbE A= AL O] AL ] A3 FTF AFS-EFRE 289

AF8- A} B = userused 1= groupused 7 Gho| Fho H AL A= BE AFEA EE O F
o) A3 F7F A A A Ko onxﬂ/\ﬂ_/; ol < o},

m  userquota ™ groupquota 55 AR = ZFS 5, 3td A ~®]l A 4 0] A 2] 9} Y
A 2B, E WA 150 ) Boll AT 5 gl

A8 8 2F AE S A A o
A8 747} 24l 9] A B 2343 F A 5ol A HE 235 7H7] 3he] epquor 27
EREER R R R e 1

ZFS 5} 4] 28 o] oh £ 8 5} 2.8 NES 0] 4 2171 2] quota W & 21851l
AR F B HE R S ol o S AH85kA] 9T quota W H & A
AARe] A Bl 7L E3bs) ol A vheh = 2 Ao B4 H ok o &
Zueh.

# 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

A7 AE S A AL ) AE FET T o] 4 £ 3}
Agalel g ate] AEE AR+ G 5

# zfs set userquota@studentl=10GB students/compsci
# zfs userspace students/compsci
TYPE NAME USED QUOTA
POSIX User root 350M  none
POSIX User studentl 550M 10G
# quota studentl
# quota -v studentl
Disk quotas for studentl (uid 102):
Filesystem usage quota limit timeleft files quota limit timeleft
/students/compsci
563287 10485760 10485760 - - - - -

ZFS 3} ¢ x| 2 Hl o] th gl of| &F A A

o}
ZiS ASKE Hlolt A=l A 82 R sl Bl W ol 2
2kl eh meb Zol 4 @A) A}
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U3 F7HE o okt = gl ol B vl sl A E v]4n] of| ko] F ke Fof 4]
AP E A ed S Y AT FAhe 29 4 Yl ok ZFS of| °F2 2fs set E zfs get HH =
Abgsled AR L BAIF S ol Fu ek o & 2 o 2o

# zfs set reservation=5G tank/home/bill

# zfs get reservation tank/home/bill

NAME PROPERTY VALUE SOURCE
tank/home/bill reservation 5G local

o ef2 zfslist HH O 8 Aol &S E 5yt dE W oh&3 25}

# 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 & &5 3t E-o]| A A Sl= £ vl A3 F-7to| 5GBHE.t E 4l A X ut
tank/home®l| A1+ 5GBY] vl A~ = F7HS /\}'9“#]"‘ % Yt} used &7
tank/home/billel] o 8l o] &F =l F7FS el U o}, of oF 2 B2y} A] A Elof| A A}-g-5]
U] 22 2 A kol G o] o) o ], e oF o o B ol A B A Hul 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

Fol| A AFE 7hs gk ol oF 5| A 92 F-7bo] oAl Hl o] Bl A E o] A A}-§-Fo] sl o HE
ulRkel ¢ dlo] 8 Al Ew dj ol of Bvt B o 23 37k AHE S S adF e

t o] B Al E= o} & dll o] B] A Eof| e alf of of 5l v] 23 F7HE v 5 Al oh

o of 2 F A = A SrFHth &, ol ofs AA G Al zfs setE %%RHEE§EHE 3l
of ofo] 7] of efo F7}5| #) gkl k. L o)Al 2R o efo] FriA) of of o 2

A Yk oA & 59 oh2 2 25

# 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 ol @& A A dlof AW Ak 2 HA| Ho] 4m] sl ] A= 7S E3HE)A]
= H]O]HH]EC’HEHE]‘EV\EO A=y =
Al E 0] used &7+ Al Abol] =™ HH o o]
o & &4 oh5 3 25 ok

# zfs set refreservation=10g profs/profl
# zfs list
NAME USED AVAIL REFER MOUNTPOINT
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profs 10.0G 23.2G 19K /profs
profs/profl 106G 33.2G 18K /profs/profl

5k o] ] 4 A S QS 5 olo] e 4] Eof 4
A 7

E kI sk
dofs B P e

gl4rvich

il
ues
i HI
ﬂo
k)
m
o
o

# zfs set reservation=20g profs/profl

# zfs list

NAME USED AVAIL REFER MOUNTPOINT

profs 20.0G 13.2G 19K /profs

profs/profl 106G 33.2G 18K /profs/profl

ANk of of& 3 9] used F2F A Aboll EFHH ek,

oFo] o A ol A= F F Bl (10GB2} 20GB) & =2 H B 7} 2fs list &3 2 3ol

EA E“¢4ﬂ%%%ﬂ4ﬂ°iﬁ%ﬁwa%%%*%@hhkﬂééﬁﬁ%ﬂ
Z5

# zfs get reservation,refreserv profs/profl

NAME PROPERTY VALUE SOURCE
profs/profl reservation 206G local
profs/profl refreservation 10G local

refreservation©| 2 A ¥ 7 $-oll &= o] gk elo]| T Ho|E| M Eo| A AA FEFH =
WIE$E?£§$“CEﬂ“ﬂﬂ r 2 S H-3 F F ko] EA) S A Sl ut
Al ako] 5] -5l T},

ZFS 3} ¢ X 2~ g 18 o] =

o| A Solaris E 2] 2~ 2] ZFS TL}" Al 2~'lo] Ql= A A el 29 g Y A 28] 7] 5&
2-9-5}17] 9138l zfs upgrade ™ & AF-E5ted 3hd A|2~®lS ] T o]l =& 4 gl o}
ko] & A5k 9t A Ao o] H A S A Fel 7 o] & AFE Aol A

# zfs upgrade
This system is currently running ZFS filesystem version 5.

All filesystems are formatted with the current version.
o] M % & AHgSh 7k 5hal Al 2w vl el A A F 5 )5 Bl S ek

# zfs upgrade -v
The following filesystem versions are supported:

VER DESCRIPTION

1 Initial ZFS filesystem version
2 Enhanced directory entries
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3 Case insensitive and File system unique identifier (FUID)
4  userquota, groupquota properties
5 System attributes

For more information on a particular version, including supported releases,
see the ZFS Administration Guide.
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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
= 203 #| o] x| “ZFS 21 AE 7 9
m 204 3 o] A| “ZFS 2 A wEE 7] B AbA)]
s 207 5] o] A| “ZFS 2~ AF EA] ol ) A
= 209 #H| o] X| “ZFS 2~ AF B
= 210 ¥ o] A| “ZFS EH-A| £ 7] 8.7
= 211 #| o] x| “ZFS E-A| & wtE 7]
= 211 ¥ o] A| “ZFS &-A| & A+A]”
s 211 7 0] %] “ZFS E-A| 2 © F 7ZFS 5} A ~ € ) A|”
s 21280 x| “ZFS t| o] B A F E 4l

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}
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204

EF 2k A oA A% £ gl x o
2B Ak o of] o g AA g W 8- 212 7] o] A] “ZFS o] B A 8l A7
KENI R

n 204 7 o] x| “ZFS AW Ak HHE 7] & AbA)

n 207 3] 0] A “ZFS W AF T A] B ol A A7

w209 3| o] X] “ZFS 2~ AF E)»

WA zfs snapshot & o &

2 Ak JEl =, o]l WS AL A ko] o] FRb R
ARSI T AN AR o] B vt o] A Yt

filesystem@snapname

volume@snapname

22 Ak o] 229 0] Al “ZFS T4 2.4 W 2T Ao 2L FE 8l oF P
t}5 ol ol = friday el = ©| & 2] tank/home/cindy 2~ Ako] A Al gl o}
# zfs snapshot tank/home/cindy@friday

il

A ALE S LE B4 5 A Age] a2 AES TE 5 5T o & B

# zfs snapshot -r tank/home@snapl
# zfs list -t snapshot -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home@snapl 0 - 2.116 -
tank/home/cindy@snapl 0 - 115M -
tank/home/lori@snapl 0 - 2.00G -
tank/home/mark@snapl 0 - 2.006 -
tank/home/tim@snapl 0 - 57.3M -

s abel s 24 b w55 A1t gl el &
5 Q0% gtk o & Su ohe 3 25,

# zfs set compression=on tank/home/cindy@friday
cannot set property for ’tank/home/cindy@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/cindy@friday
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dlo] B} Al E o] 2w 2ko] §l& 7 f-oll = o] B Al EE AHA & = glss et dl & &9

)

# zfs destroy tank/home/cindy

cannot destroy ’'tank/home/cindy’: filesystem has children
use '-r’ to destroy the following datasets:
tank/home/cindy@tuesday

tank/home/cindy@wednesday

tank/home/cindy@thursday

A kel A A" A 22 AN AEE LA 87 A el A 8 o gk

destroy 5F9] ™ & of] o) gk ApA| &+ U] &2 167 3| o] A| “ZFS 3} Y A] 28] ALA]E
x%?:o}xlleﬁ

ZFS =% 3¢ - A

Hy= 2o ¢ ]Al UA| Th= o] & zfs receive W O E Q2 H 2~ Y AkS
Feto g AbA sl AR 22 ol Abs AWk A A & A Sk A 2 A A
7]_# A AS a1 B 5 s
WA R 7] AE sk 2w Ao AbA| B 7] ef 5tk Bk o] 7] 5 AHE-5h
SEo] o= 2WAEe] A% zfs destroy -d W & AH§- ke whA| Rt S E & A A 5}HA]
e el 2 ke A A S A sl e ZF 2 Aol = <1 ] user-reference
FhEET} gl o] FHEEE 007 £7]38}E o] gl th o] FFEEE Ay ko] £-7] =
w) et 18 Solib 3 %) 7} &) Al = wj o) 148 E o St}

_s_,

] A Oracle Solaris 2 2] 2~of] A = E-A| & o] ¢l= 79 zfs destroy ™ & & &3l A1t
2J RS AR 4 3l 5 T °] Oracle Solaris E 2] 2~ o A & iL§ AE2] user-reference
7}%—4- 0ol Ok Easi=

2P EE AP ES FAS FUFUL A& S, oy e
tank/home/c1ndy/snap@1°ﬂ A Bl 29l k

o
(]
©
tlo
X
o
sl
°
°

# zfs hold keep tank/home/cindy@snapl

S AR BE S4 ol Al 2] 2k e 0 2 £212 % ol
o & S o3 A5 h

# zfs snapshot -r tank/home@now

# zfs hold -r keep tank/home@now

o] &2 & FA <l keeps AW AF = AW A A Eof] FEg Tl ZF 2] Akl =
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) & AL-Eskod FA 8 o 2 Ak A e 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 Aug 3 15:15:53 2012

# zfs holds -r tank/home@now

NAME TAG  TIMESTAMP
tank/home/cindy@now keep Fri Aug
tank/home/lori@now keep Fri Aug
tank/home/mark@now  keep Fri Aug
tank/home/tim@now keep Fri Aug
tank/home@now keep Fri Aug

15:15:53 2012
15:15:53 2012
15:15:53 2012
15:15:53 2012
15:15:53 2012

2fs release W o & A s Sk 25k AL R S A7 oA S o o

wwwww

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

AR o] F& ubE i AR, A dke] A At A EE B dl o] H Al E
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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# zfs rename tank/home/cindy@today pool/home/cindy@saturday
cannot rename to ’'pool/home/cindy@today’: snapshots must be part of same
dataset

2fs rename - r B3 S A28 A AES] o)

r Y A 02 whE S Qg o B
S ohg3t 2ok,

o

# 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 - 2.00G6 -

# 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 - 1.00G6 -
users/home/neil@2daysago 0 - 2.00G -

listsnapshot =
b EE AL ekgte g
AR
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e
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et

# zpool get listsnapshots tank

NAME PROPERTY VALUE SOURCE
tank listsnapshots on default
# zpool set listsnapshots=off tank

# zpool get listsnapshots tank

NAME PROPERTY VALUE SOURCE
tank listsnapshots off local

vld Al 2~® AAEL gl A A B ZE Y| 9] zfs/snapshot T] 8] E 2| ol A YA A4
s e} ol & £91, tank/home/cindy 7} /home/cindy®ll P& E % 74 -9
tank/home/cindy@thursday‘ﬁlﬁﬂff ﬂ]°]Eﬂ§f~/home/cindy/.zfs/snapshot/thursday
o2 E 2ol 4] oA 23 2 ol el

# 1s /tank/home/cindy/.zfs/snapshot
thursday  tuesday wednesday

ehe 2ol 2 ke el F = Sl
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# zfs list -t snapshot -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home/cindy@tuesday 45K - 2.116 -
tank/home/cindy@wednesday 45K - 2,116 -
tank/home/cindy@thursday 0 - 2.176 -

o3} o] B w el Al AE S0 7 AT AYARS el a4 ol o).

# zfs list -r -t snapshot -o name,creation tank/home
NAME CREATION
tank/home/cindy@tuesday Fri Aug 3 15:18 2012
tank/home/cindy@wednesday Fri Aug 3 15:19 2012
tank/home/cindy@thursday  Fri Aug 3 15:19 2012
tank/home/lori@today Fri Aug 3 15:24 2012
tank/home/mark@today Fri Aug 3 15:24 2012

ZFS 2= kel o & o] 2= 3 57 Al 4

2y sko] A = A Foll = v 23 g 7ko] Ay Ak} 3t Al AE Zhel Fr v ok
o] A ~viske] 7ol = mp b 7F A d o) L} 31 Al 8] o] W7 = w o] A o

ST EE Y 2T F7EE A Akl Ak ALS-SH A B BE A AES] ysed 55 A Bt
FhEEg ol gk 2 WAk A A shH of & A akel| A AFS-SH A vl A3 F 7k
F(used 55 A K)ol Eold 4 5 h

2 Y AE F 7O referenced 55 FH FHS AW sko]l ntE o] H & wf o] 9t A AF] 55
AR gk T gt

used 5% A1 gho] A5 A ol T3 F7F G B T B odgith A 97 A
whed A 28] 52 A 0ok B AR, whed A 28] W BEel Rl 22 B3 ST S
Aeghey o & 5w e 2o

$ zfs list -o space -r rpool

NAME AVAIL USED USEDSNAP USEDDS USEDREFRESERV USEDCHILD
rpool 59.1G 7.84G 21K 109K 0 7.84G
rpool@snapl - 21K - - - -
rpool/ROOT 59.1G 4.78G 0 31K 0 4.78G
rpool/R0O0T@snapl - 0 - - - -
rpool/RO0T/zfsBE 59.1G 4.78G 15.6M  4.76G 0 0
rpool/RO0T/zfsBE@snapl - 15.6M - - - -
rpool/dump 59.1G 1.00G 16K  1.00G 0 0
rpool/dump@snapl - 16K - - - -
rpool/export 59.1G 99K 18K 32K 0 49K
rpool/export@snapl - 18K - - - -
rpool/export/home 59.1G 49K 18K 31K 0 0
rpool/export/home@snapl - 18K - - - -
rpool/swap 61.2G 2.06G 0 16K 2.06G 0
rpool/swap@snapl - 0 - - - -

olH g THF AR N AYL H5-18 FEFAY A L.

Oracle Solaris ZFS 2] A 4 . 2013 6¥



ZFS =Y kM e

ZFS 2~ Y3k &

zfs rollback ™ & & ~
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o7 2SS 2
ol f 2 Ak A @ 4 9l 4l o
F7H Ak S A o] 94 A REA & A A sho] B 2w ALA) o of Fl ek,

F -2 stel = A ke 2] 29 o] WAl v EE A $ vk =} oAl 5 girho} T
wpg= g o), 3ol A A& vheE o) A S S glo Buo] s uieh g4l
ee A3 ohed A A g A ok e o A ]

t}5 o ol A = tank/home/cindy ¥} & A 2~ Bl o] tuesday 2~ AR Z ) o},

# zfs rollback tank/home/cindy@tuesday

cannot rollback to ’tank/home/cindy@tuesday’: more recent snapshots exist
use '-r' to force deletion of the following snapshots:
tank/home/cindy@wednesday

tank/home/cindy@thursday

# zfs rollback -r tank/home/cindy@tuesday

o] do]| Al = o] A tuesday 2P AEO Z B O U Z yednesday Z thursday 2~ AFo]

APAl = Sl s e

# zfs list -r -t snapshot -o name,creation tank/home/cindy
NAME CREATION
tank/home/cindy@tuesday Fri Aug 3 15:18 2012

ZFS 2 3t A} o] A W (zfs diff)
ZFS 22 {2k Ao A2 zfs diff W & AF&5e] Eld o sl

AN
d & 5o, vhs F 2 dkel A" ekl 7hA & Bl Y o

i

$ 1s /tank/home/tim

fileA

$ zfs snapshot tank/home/tim@snapl
$ 1s /tank/home/tim

fileA fileB

$ zfs snapshot tank/home/tim@snap2

o E Fol, T W] Aol B Helehel W theh ul ST FEE A AL

$ zfs diff tank/home/tim@snapl tank/home/tim@snap2
M /tank/home/tim/
+ /tank/home/tim/fileB
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/tank/cindy/fileB -> /tank/cindy/fileC

7 3ol A M
/tank/cindy/

=

=]
$ zfs diff tank/cindy@snapl tank/cindy@snap2

$ mv /tank/cindy/fileB /tank/cindy/fileC

$ zfs snapshot tank/cindy@snap2
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ZFSEAEMNs

= 211 ¥ o] & “ZFS E-A| & ut5-7]”
211 5 0] A] “ZFS E-A)| 2 Al A)»
211 ¥ o] X “ZFS E-A| E o 7 7FS v} U A A~ E] o H]”

=
ZFS 5 A 2 w-& 7]
SALSUEHH FALE GE AYAE L A G Y A2 EE EFY ol ES
A A 5kod zfs clone W & = A4 A1 2 A IF Y Al A = EF-2 ZFS Al 5 Ul el
sk Al dlolH M E= SA o] A E AYA 2 F3 (o] 3D A| A8 ==
S8)Y Ut Q& 3 A28 2y ake] ol= Fol ofd T} & Foll = 9t Y A ~F)
_‘izﬂ
]

t}L o o A = 8l = 7} tank/ws/gate@yesterday 2~ 'Y AFT} 22 A A 2
tank/home/matt/bung o] A A Ht}

# zfs snapshot tank/ws/gate@yesterday
# zfs clone tank/ws/gate@yesterday tank/home/matt/bugl23

r/} o] of] A = o A| AF-&- Ao tll 3 projects/newproject@today 2~ kol A E-A| =l =+<]
F7Fo] projects/teamA/tempuser® A A = stk 2 o E A = =] F bl o) gk
%% AR A =5 o F T

zfs snapshot projects/newproject@today

zfs clone projects/newproject@today projects/teamA/tempuser
zfs set sharenfs=on projects/teamA/tempuser

zfs set quota=5G projects/teamA/tempuser

H W

ZFS 5| 2 A A
ZFS 5 Al 22 zfs destroy T = AF§-5le] AR FH o} o & 9 o} 52 25U o

# zfs destroy tank/home/matt/bugl23

A EA LS A el of F- B A kS AbA & = Sls Tk

ZFS E-A| 2 o 2 7FS 3} & X ~ = ojf X

zfs promote ¥ ¥ & A-§-5le] A ZFS 3 Y A AH S Sl B Y A A O] B RO R
o Al & °'¢L]E} o] 7| 5% /‘}9"}"4 AE g d A 2a"lo] 2 A H -‘PC’] "]’\E“ 9
EAl o] B x5 5 Al 2"l FA s A F 5 %% vtk B3k o] 7%

A o] A YA FE Y A AR S AR TR ) FY

g EA o] i g d A AR S AT s & ﬂi“zﬂ"ﬂ “/Hf‘P X}*ﬂ
&2 211 3 o] A] “ZES H-A| & AHAE AR SHA] Al L

t}3 o ol A = tank/test/productA 3} Al 28l o] HA| H o} 5 54| 9} A 2~H)
tank/test/productAbeta”} $14% tank/test/productA T+ 4 A] 28l o] |,

fetal
N
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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

she) A 251 ] o] B5 Hho] A fA| Z2A AE FEY F T o) & EH The
2,

# 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

ZFS©| o] ] A5 U 54

=
zfs send & &<

= =2 H A ful l
A 2EHo ]*ﬁ*é Huth 28 & 9 d EegdE A Ao 2 A 7 s
zfs receive B B 27} 2F EH o Al g5 2EFH o] A A5 o] 9= 2SS
WL e, A8 2= 2l o] SA1E % ) 3ol Al w4 S e o] W o 2 7ps

™
2y sk dlo) Bl & A58t ZFS 2 AF dl o] B E 3} d A A8 & AL 9] Fu o
E}" Aol Lo} ol = ol Al & FHx sk Al L
s 213 ¥ 0] x| “t} 2 W] AlE
» 2153 o] ] “ZFS i%ﬂ kA
» 216 ¥ o] A “ZFS 2~y Ak 4~
S
2

|o
fru
N
o
w
=
s
An)
2
o

217 ¥ o] ] “ZFS A AF
s 219 9| o] x| “E-%}3k ZFS
s 222 9| o] A] “ZFS | o] ]

zrsdlol8 A s el Alg ==l EF A2 o3 Es T
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n izl = WY AF -l 7] 5ol B A Zefo| 2wy EFHE
st Al L.

n g 5
i of wlj A| <l
LI R [ =

s GG A AR AP 2 Yk EW a1 "]*E" EAE S E4A e E 8%t
ZFold 3l Al 2’ WA o ' 5| E2] 8= 7 F zfs snapshot 2 zfs rollback
HE s AMESA Al Al & Eo] o] A A o] 5t Al ARl o 4] 31 & st e o]
EFAE A T UF
2 WAk RbE 7] g 2 o) o g AFA g )-8 203 3] o] 7] “ZFS AW AE ) 805
xR Al L.

w 2YBE AR - zfs send 2 zfs receive W & Ab8sled ZFS A AkS AFt
TAIR 4 ‘3«1%‘44.5\—‘"*}7& T HASAGZS T YA LS E Ao ®
gt =gy AA vl A A AW AES Bolsfof gt} o] g H g &
ZFSdlo| Bl & XVE}’EV] o1k b gkl o] HR S Al FshA] ekF o}

n 9A EA - zfs send Y zfs receive I = AF-E-5lo] 3} Y A 2B S A| AH] Tl
AR g ol F ok °] ZRA A= WANS 53l AAE v EHst= 7|9 &5
e A FH chF o S8 A ol st= o 7t H 8 51 A] e F v Tk ZFS 3
Al 2~®ll BA| o] o] 2 D}E Al 2E ) o] A A4 Fof| ot Al ARl & ohA vEE O, F L g
Tt Al 28 o] Bl & ek E] AHE A A5 Foll sl o & 2l o] A (el

RAID-2)< A A& 4= olvh= A o},

= o}F}o] B R’ 2] E] - tar, cpio, pax 5 & o}Fto| B %%E] E] &= A Xﬂ%%
Abg-shod ZFS vl o] Bl & A & = sl vyt @Al tar B cpios NFSv4 2~ EHY ACL=
Zut= 7 H 2SR RE, paxe L A X g )

t}E W) A F o 2 ZFS ©| o] E] A &

zfs send ¥ zfs receive ™ & o] 2| o| = tar ¥ cpio W ¥ 52 o}7lo]| B. FEEE| &

[§)
AF-8-5} ZES & 17(“% T st o] B g R 2l E] = ZFS «L}"' &4 2 ACLE
Agsta Bt tar € cpio W B ol AT FAH=

el
SERES
3

HEFxsAA] L.

ZFS 2! Ef A} v o] A| F-of] o] &k #| Al A 2= Solaris 10 E 2] 2~

7ZFS ~ /}I:/LEE] Al

zfs send W ¥ & AF&5to] ZES Y A ARl E= EF O AYARS AYIAF ~AERI O R
HgHgh ok 1™ oF 3 2fs receive B & &3l &AW AF A E® & AFE-5ho] ZFS 91 Y
A28 B EEHE oA gk T ol sy Tk
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214

2= - vo]B] A EH AT A ZHE AR E 2 AE7kR) 9 B v o] B
AE AN EE TR
2ts send W% 0.2 A4 5 = 7|8 A Ewlo] Al 2= Q) ek A1 A & A AE7EA

[e}
B = B 5 5 )2 Fakah ol w @ Sl A 1) & ¥ A ko] o}y

WW

2EY I A= AA e TE L2EH| g oA 2k AEH FE T o= Al
7HA 3 o] 22 3 7] A7} sl v

w 5 AER A - AT HolH A EL FEFHo g FAAH YL T2
2y sko]l o 23k S E vl o] Bl Al E 2] fl o] W E el A AR
2Wiske] F& o] obd - i dl ol B A EVF A E ] Sl 7] A]of] e A
itk 2EY S o e o A4 4 Eol 22 vl o] el A £ 7} glojok et
to] B Al E W s e o] x3kel v H5& esl HAA| Q. obel HAE =
AR A= ok 7 R 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 I A =t Z2 AA A FE ~EFH o7 FAH T}

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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e WA AEYII|A] - Ao H A E W ES GROE TP 2
228 5 7) A o o] F2F A 2 E o] EqhE B A F o] o] B 4] E 9] €l3to]
obud 7% E5H5) ) ghrv] o) 7| A 0 % vlo| B A Eo) g Eo] WedFel 4 x|
s ake] B4 a5o] ohd A9 BAl A=} AL FAkgh o). oAk o) 2o
Avd el =gl m el g 2ERe o) X Ao ES AT T
e TR AN EAE 2T 97 A 7} 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

AR T
w SYPAA DA 2B I A - AEY 7| Aol £ A ob2 dl o] B Al Ee
TESA G o]l £ A 2EF WA= ohE TRl 2 A Y T

# 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

[e} — AN [$) h=d
= ) o o] B & ¥ o o= ol Ab§ ¥ Th 2 4| £ B o] ThE Fol o)t Ak
AEQE FAR S 5T ol S o), R Al aRe| R Eol gl A AEUS
A% sheld ohe o Ak TS A ohA A L

# zfs send tank/dana@snapl | zfs recv spool/ds0l

zfs recvE zfs receive 3ol gk M © 2 2}

oo
ol
5

SR AE-S HEA AR O T ALSHE A sshHHS F5) zfssend &8
AN E dlo| 22 AAFAA L. A E EH o EHY o
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sysl# zfs send tank/dana@snapl | ssh sys2 zfs recv newtank/dana

3l xﬂ A E a] 0}‘— EH"L J,]-O] /\]/\F:ﬂo] Zﬁ_xH 0]_;] OLo].o]: B‘LL]T;]-
zfs send -i vl AHE3te] SR tlo|lH & AEES F lFHth ol & &9 o3
25

sysl# zfs send -i tank/dana@snapl tank/dana@snap2 | ssh sys2 zfs recv newtank/dana

A g (snap1)= oA Y Ako] 3L FHA QS (snap2)= o F AW A L T} o]
7% S5 Al o] A-F3 e H newtank/dana 3L Al 28] o] Ex) &l of ghu v},

F - pAlE b x| A ol M mhd A Hof] A A5 TR 53} 1] 3 v A] 2] 2} 3|
=

cannot receive incremental stream of tank/dana@snap2 into newtank/dana:
most recent snapshot of tank/dana@snap2 does not match incremental source

S 2WAEE A E T Al AEl e & pAlSl oF & 7 - e FAlE 5F Y Al A of A
vl A B o] o *ﬂZ:‘GH ok 3} ™ atime 55 A HE off 2 A AT A L

St snapl ol AW AR O] F o whA Y 4 9 4 F AT ol ok wekA
}%X}ﬂsnaﬂ«l @715 FHell o] 55 A A st7|xt o}”d H Ytk snapl snap29}F 22
T Al 2o A A E AR HETh o & &9 vh3 3 2 E ] oh

sysl# zfs send -i snapl tank/dana@snap2 | ssh sys2 zfs recv newtank/dana
o) W& T2 9] ol o T P} ZF e
th2 3} A A E) snapshot1ol] A T A EH S A A ke oL b g3 22 v A] & 7}

EAH Y

cannot send ’'pool/fs@name’: not an earlier snapshot from the same fs

BApEg o2 ) A g ok @ Aol gzip WA O R ZRS S £EY BUE
SFEoPAIA L. A S0 e e,

# zfs send pool/fs@snap | gzip > backupfile.gz

ZFS 2= Y 3k 41

YAE FAE AP b Aol g ek A4l e

= = A =2
w2k b AJ AR o] B Al gy T
o b A2 EE B4 o) 4| 2o vhe = o Al S
v S A AE FA Foll = ahd Al AT of] A A 5 gl Tt
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n FAIE AR g Al A"l o] HEE| = F ool EA) sk ok}
n 9 Y A AE o] Fo] oju] EA|E A zfs rename H H = AF-E- 5o Thd A A9

# zfs send tank/gozer@0830 > /bkups/gozer.083006

# zfs receive tank/gozer2@today < /bkups/gozer.083006

# zfs rename tank/gozer tank/gozer.old

# zfs rename tank/gozer2 tank/gozer

oAk Tl ) 2w S A B 2 skl B 5 b E SR A S Sy stel e A dA
TA 7 Al 2R S S al of g}

oh ol &t skl Al e A o3t o] skl Al AR S 7 g v

sys2# rm newtank/dana/file.l

13 t}5 tank/dana@snap3ell thdl] S8 AE5S ot 22 A S8 AWAES
FAs e WA FA g A A" E &

GAEAAL FolF ek o & 54 oh5 3 ZF o
sysl# zfs send -i tank/dana@snap2 tank/dana@snap3 | ssh sys2 zfs recv -F newtank/dana
b= 78 A 9hd Al 28 o] o] m] gloof gt

4743 ohS & A15H7] 913 Al 9o Al 28 g
b A2 AbE S 2 A9 ehe st ] kb vl Al Ak E Al e

~
oln

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

FgAo] A Fa] Aol the A AL A H o,

= 7P Askel S hsh RS 848 3 BN Aol BF 285X

o3 @ 5 | A x| 7} BEREE U o},
= zfsreceive HH o A QA H FE L9t YA GHA] b=t E 5t A AB 2] o] 55
AR Xﬂ'&‘?ﬂf g 23 Alo] B Sk B F A] of v ohg 3 2 0 7wl A x] 7}

Hkghg o,

cannot send ’pool/fs@name’: not an earlier snapshot from the same fs
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n 2ASEHR S FAFCIE AR B 5 HH zfs inherit -SE
AbETh 55 A Mol =41 ghol 9l % zfs inherit -S H H 2 -5 54 glo] zfs
inherit ¥ & Ay st= 2 F L Uh T F A H ol 74 Fhol 9l zfs
inherit -S ¥ & A sto] T4l FH o & = F Y W 7} A] zfs inherit ¥ ¥ o] T4l
e ASEH o R vpAT) g ok

" zfsget -o5 AF&Sle] 2 & 7] L 3ko] ob Wl RECEIVED B & 28T T+ 3l FHth =
zfs get -oall ™ 82 Ab-&5}o] RECEIVEDS H] F3F & & £33 + o5

m R34 9ol zfssend -p A S AFEEH FA 2EH S EHRE LT 4

s

» zfsreceive -e A &AM Sl AT E AW AE o] 5o wiA R} 8 A& F AF-S-Sle] A
AW Ak o] B2 Fhol sk 4= gl ru o) tf 2 of| Al ofl A= poola/bee/cee@l 2~ AFS
poold/eee 71 A| 2~ o %5}t 22w 2k o] £ ] vhA| M 8 4 (ceeq1) T AH4- 5]
SR who) Al 28 8l 2 Ak qhE U 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 -
7ol et g ~ER o 9t d A A7) G5 A B IL Al 9 A 2R o K -&-5] A
AU 2 3t A A8 55 A H (o mountpoint 5F F K Fhol HHU S Wl S
AsHTh
ol

£ tank/data I+ L A 28l 9] 7% compression 55 A R 7} AFE qkglo
2 A <
= =]

=
£
AR 5o o5 T tank/data 3+ QA 2 F O] AYAFS 55 A H (-p =;
W o Fofl HE%" compression o5& F K7 AFE o7 A AL 2 A1 g 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| d| ol 4 compression 55 A X = AW AFo] bpool & G412 wl A}-8- 0 2 A}
)2} 4] bpool/data°ﬂ o gk compression 2 on Y o}

Ed o] 2} &2l restorepool & A 4=

ARE BE FA A & 7 sl o] 9 zfssend -b W

= S L A E EH o5 ZE Uk
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# 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] of| of] 4] compression %t of fQIH|, o] = ¢ tank/data T+ Y A| 28] o] 2y Ak g

g vhebd o,

2k~ E el 27 5he) A 28 55 G gho] Qv o] AER S FAR ) o] 52
AR5 ARG kg o ® AR H 2fs receive -x B W& AFS Al 2. ol & Eo e
%%%ﬂﬁ%ﬂﬂ%%i%ﬂﬂdé@%%ﬂ R e A T R
A28 o] 8 A AE S E RS BT o) olu) AE] S5 A0 ghe A8 A
ek,
# 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 - -
X TG g sho] £ 3 2 sko] $AIE| A & A ¢ FAIE Thed Al 2wl of 4] A E
S EEE R L)
# 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 - -
_‘i'_xl-—- 2~ WA E 2l 4 ua) 2= 2
2} ZFS 2= H /!: £ZEwH ZIA> =T Al
] Aol M= zfssend -1 % R A= AFEsto] Hep S A 22 S AE B

Al k= ol el drd g ok
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o 3 o Bt i
mio AT “ T AT 55 opn L
o| AMOO M e VRS ooy mwouu g3 X H u
Ky Ak xol w2 & o T
of < ~ = & N — 2 X
SR IENE T I A g % 54
—_ = © 0 a H 0
< M._.an% Wﬁ& m_luuhL o o o < w° W] o) W e &
o Rl MXORE M FR U (e
o FgT we wx T o ook e A
ok o < dir % T IR TR Sw T ER
- wY = oy By A m R T
T ol FEOXE wD 9P by i ewx
) - o~ - ~
= AUXF g xp ¢ o ERoTE D4 ﬂgﬁ o
B X SH W ogm KR N o L TR fe =
*ExE 5P L bg wu s PR omez
i pEw il el m e Rl Pn ool
] {+ — £ C ofpy al w ﬂﬁo moL oTnxnoﬂo
BOOwm L omExou 2w ok P2 awwe
x| i_.o — =B X N > 0 X Ao oo <
=2 oo ooy X o= _ Ko oo 7 M o
A = o «J ) T = o 0w ~ ol B <
w Umyy E TBRE S O8 ML pRXoww
o Pogp Mz i ok Nd T e ks ey &
- T —_ . T o Lol ‘Ol . ﬂ_..w”ﬁ.o . o K m JXI\_
| %mo M %_ouw ,ﬁaw_ Ko NUM W \])wa TR ﬁw R
Bodyd w3 ®EEETHS55 ZF ORE 34w
il o =< =3 e =T
K t.wm =B vETT 04 Tm T Elied N
oo wo R oo C A _ N W =
<] o = ofu B ~ Wz o — __ % ~ ~
e A ﬁwdu e e o o B2 . Ty M 3
S B G TT e B DA ST By dbgw f
G hees trE lex A ER Ty TS U el &
A R B oo KX e BUW o ) mar e
% .méo_emr .mMoW Anuwm& o T R OZEH ) o H,_wm P]Wrx,_xar =
N %;o H.f 0 % A % o X ,C ) Eﬁl_li ‘Wﬁi ) or o A A :i Jo [%
w oPTT adEi- Dofo P oofp NI K M w mAEgy T 7
g RRAHE RFEA RN . . . TR N wm -
ufl ] ] ] ] ] T

b,

H

AAZ

=2

=

. 20139 6%

snapB, snapC Y snapD

[e]

# zfs send -I pool/fs@snapA pool/fs@snapD > /snaps/fs@all-I
h=4

1% o

# zfs receive -d -F pool/fs < /snaps/fs@all-I

# zfs destroy pool/fs@snapB
# zfs list

# zfs destroy pool/fs@snapC
# zfs destroy pool/fs@snapD
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dle-1 FHASHZFS 2 sk A Ew] HE 2l 4] A%)

NAME USED AVAIL REFER MOUNTPOINT
pool 428K 16.5G 20K /pool
pool/fs 71K 16.5G 21K /pool/fs
pool/fs@snapA 16K - 18.5K -
pool/fs@snapB 17K - 20K -
pool/fs@snapC 17K - 20.5K -
pool/fs@snapD 0 - 21K -

zfssend -1 "3 &2 A WA BA 2 WAES A ghsle] At
Aot o & &9 oS3 sy oh

zfs create pool/fs

zfs snapshot pool/fs@snapl

zfs clone pool/fs@snapl pool/clone

zfs snapshot pool/clone@snapA

zfs send -I pool/fs@snapl pool/clone@snapA > /snaps/fsclonesnap-I
zfs destroy pool/clone@snapA

zfs destroy pool/clone

zfs receive -F pool/clone < /snaps/fsclonesnap-I

H o H KR H R K

zfs send -R ™ & & AF-£-5} o] ZFS ¥} Y A| AHl 3} B E L ml o) A AH Wl w5
S Sk A BA T o o] =0l SALS T B A0, ok F4 5ol

A28 B Ho| g B EE )

ot o OML 2y ko] AL AL 3H o Al <880 7 A E gl <5 o, shuto] H A
/\E\'-Llo] o= /K]_.Q_X]-/\Lﬂ}\]:.g_oixg/qglo-]./_‘_]/]]:]. E]-E,ﬁ?._ %y_,q.ol /n]/\al'v}
2 ao] AbA 5 ehg %7 9l 4] .

# zfs snapshot -r users@today

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
users 187K 33.2G 22K /users
users@today (1] - 22K -
users/userl 18K 33.2G 18K /users/userl
users/userl@today (1] - 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

< /snaps/users-R

# zfs destroy -r users

# zfs receive -F -d users
# zfs list

NAME USED
users 196K
users@today 0
users/userl 18K
users/userl@today 0
users/user2 18K
users/user2@today (1)
users/user3 18K
users/user3@today (1)

6% -« Oracle Solaris ZFS 2= 4k & =

=

AVAIL REFER MOUNTPOINT

33.2G 22K /users
- 22K -

33.2G 18K /users/userl
- 18K -

33.2G 18K /users/user2
- 18K -

33.2G 18K /users/user3
- 18K -

ﬂ]xlﬁ
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der BHBZESAWALEIAFL S (AF)

t}g oo A &= 2fs send RY H & 285l o] users THY A| 28 3 54 5
EAE AEYE "]userszﬁé_‘i‘—'u St}

)

e
o
ol
=

# 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 0 - 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 0 - 18K -

users/user3 18K 33.2G 18K /users/user3
users/user3@today 0 - 18K -

users?2 188K 16.5G 22K /users2
users2@today 0 - 22K -
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 -

o

ZFS ©| o) E] A A E-A|
zfs send 2 zfs recv &S £ E
*li%ﬁ&i AL FAE T olsUh ol & 59
# zfs send tank/cindy@today | ssh newsys zfs recv sandbox/restfs@today

o| ™ ¥ 2 tank/cindy@today 2~ AF ] o] E] & A %3} 37 sandbox/restfs ¥} 4
Al o 2 FAIgM ] o) B8 newsys Al 2~ of] restfs@today W AFE BhHE U T o]
o of| A= A A7t sshE A Al 2"l o A 2G5 TS . Yt
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3L O

o] Aof] A = M A A A o] ET%(ACL) S a}-g5le] & UNIX Aakr ol 4 A 2 A o)
E5] ZFS 3} U S B F 5} = v S A e ek o}

o) Aol Az the 7 2L v 4% TV

Pl
r
o

= 223 9| o] A| “Solaris ACL 2.2

w229 3] o] A “ZFS 3} Y of] ACL A &7

n 232 7 o] X] “Verbose & A] © & 7ZFS 5} o] A ACL A A W EA]”

= 241 0] 2] “Compact 3 4} © 2 25S 5 ol 4 ACL 44 & 54"
Solaris ACL =&

o] F1 M 71 9] Solarist= F & POSIX =2l Z E ACL AFoFell 7|HEgH ACL 78 &
#9135t} POSIX =2 = E 7] ¥F ACL-S UFS 39 & B 5 5} o] A& 5| 32 NFSv4
o] A o] NFS ¥ A © & W 3kxlv ),

NESv49] =1 2 & A} ACL =92 UNIX®} B|UNIX E 2ol &l E 7ol NFSv47} A & 51+
5 2408 98] A UGtk ACL TS NFsva bkl 7 9] o 2, NT 2
ACLel| 7]ukgt cfekgl o n] & A 33k o}

= NFSv4 A}Ootoﬂ 714bsbw NT 2~ Bl ACLFY
s HUp A FEAQI HA A A A E

EES SREY

= setfacl 2 getfacl & o] ol chmod R 1s o2 A 2 A}
n A A Aglo] HE E2lo 4 5} 9] v Ev] & A5 = WS A A st 5 bkt
A o) u| 25 A g ok ARA g W -8-2- 228 H| o] A “ACL A7 F ARSI Al L.

OFZ ACLEE 2 2+ 91Y At o} A4 A &Es5hE dA A A o] E Al -8k oF, POSIX
= = E ACLT} ﬂ}ﬂﬂxl 2,2 ACL-Z of 2] 4 A A~ A o] 32 (ACE) 2. E T4 H Ut}
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224

POSIX 2| ZE ~E}U ACLS &Y 55 A& ?‘7}"4 of W Aglo] &&= 1, 0w
Aol 74—1‘5]': A A & g o} A ACL B9 s “oaLLow
DENYZF= F 7FA] 3 9] ACE7} )5 v of. v 2k 4] ﬂ@"ﬂfi% 2 o] 5= ekl
ACEiTH ACE®] A o) 5] x| 9b& AFS 6] 4 T A REA JBE fF2E 4

gruiet,

o rlo
L h=4
= cp,mv, tar, cpio, rep ¥ 3 3 2 % CL A FeEEEE /‘P% ko] ACLo| 3= UFS
vd & zrs v A]*Eﬂ °z A CLo| &5 g NFSv4
2B ACLE Mgyt

s UX NFSv4 2~ E}Y ACLL POSIX E 2]l = E ACLE ¥ 3= Ut} NESv4 2~ EF Y ACLO|
POSIXEEHiE ACLZE g5 x| ¢f o

ol-}-
FIF
o,
o
g~}
O
X2
>
[
)
1 5!
>>

# cp -p filea /var/tmp
cp: failed to set acl entries on /var/tmp/filea

» A Solaris B 2| 25 A3 5}= A| 2F] o] HE ACL &4 (tar -p =+ cpio -P) 2 E
UFS tar ==+ cpio 0}7}01 B Z ks 7%, o] A Solaris 2| ~E Nﬁg Sl Al 2l o
ol7to| L5 FET ACLOl EAE Ll E}
she) & B SuhE shel BE R 255 ek ACL &Ee] ¥4 ek

m ufsrestore ™ & & AF-&-5}od ZFS 1} Y A 2Bl of| d 0151 HLT A F o L
| o] Ef o POSIX iE}C:—__J ACL®] 9+ 749 NFSv4 2~E} 4 ACLZ W 3Hg 1o},

»  UFS ¥} ol NFSv4 2B} ACLS A A 5l ed 32 A| 25w of5- 2} v =gk v A] 2] 7}
EpdL )
chmod: ERROR: ACL type’s are different

»  ZFS ¥} o] POSIX 2~ El U ACLS A A 5Fe] 2 A =514 of5- 3} vl 528k vl A 2] 7
EpL )

# getfacl filea

File system doesn’t support aclent t style ACL’s.
See acl(5) for more information on Solaris ACL support.

t}2 ACL Al 3F AFg 2 o] Xﬂ?fﬂl o gk ARA gF W 8- 213 F| o] A] “rhE i g A F o'
ZFS tl o] ] A AP & Fx sl Al L
o o] = =
ACLEAARAS AT T 4AY
oh3 3 22 F 7HA] 7|8 ACL & A o] Al &5 v Th
n o ACL- 7| 9] UNIX user, group & owner &F5-41F £ kg o},
s EBAFACL- 254, 18 2 ZE AL LA Bt ol gl o) Bo =S 7 3sl AL}
A& ZH I MNES 23 ”Pﬂ v} z”Eol Z|E WA o] ofd chEHpAl 0 7 FH gt}
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chmod [options] A[index]{+|=}owner@ |group@ |everyone@:
access-permissions/...[:inheritance-flags]: deny | allow file

chmod [options] A-owner@, group@, everyone@:daccess-permissions
/...[:inheritance-flags]:deny | allow file ...

chmod [options] A[index]- file
SAFACLAR AT TE

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@
@<= ACL Tt 913l ACL-entry-types A1 ™ g th ACL-entry-typesoll T @ A 78 &
E78 FEHAA L

user or group:ACL-entry-ID=username or groupname
™ A] A ACL %L—“r S %13l ACL-entry-types *—1 Bty AR AR 2
ACL-entry-type~> ACL-entry-ID} username %= groupname=. X3+l of ghv|ch,
ACL-entry-typesell th et A > E 7-1& F 2 HJ AL

access-permissions/.../
ol B AR5 AL A A E Y eh ACL Al & A kel o g dvd 2
E7-28 FERIAAL

inheritance-flags
ACLZ3& S8 1o Hej A 552 A g rh ACL A S8 Lol vt 42

.u_7—4a ?_1:3} ]‘/KH ]

deny | allow

o4 2 7 Fho] Hof e AR 5= x] o B8 APEY o),

-1 H

H
B
th& ol ol A owner@, group@, everyone@®ll ™ &+ ACL-entry-ID %t o] = s} 7] 94 <51 T}

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

ot ol el A 5A A& AH(ACL-entry-type) 7} ACLOY| 35| =& ACL-entry-ID7} $4 5+t

0:user:gozer:list directory/read data/execute:allow
ACL 30| %49 uf th-& 3} ] 58171 vhebh o).

2:group@:write data/append data/execute:deny
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%ﬂ
ACL®] 342 A8 5 915 eh o 5 Zol,
A3 2 A 95y

chmod A3=user:venkman:read acl:allow filename

o} 3£ el ACL &5 13 (owner/group/other®] ACL 3£ @)o] A 5t}

ACLFE #3 A

owner@ A o] Aol Hrof & A A S A A e

group@ A L] A LF ol Frof® QA A A F

everyone@ ohE ACL 53 A oHA| = g ARG A il Fo 'l A 2T
A A g

user AHEAE 0] §-2.2 2 28] 7} AHg Aol 2-od H A 28 A B g e,
ACL-entry-ID®l| username %= userIDE ¥ 53l o ]: gk geol frag A
UIDY username©] ©}'d 73 §- 239 ACL &5 3 g},

group 25 ol Fo® A L] F7h :Lg—‘ﬂl o "l NA A E A A g o

ACL-entry-IDl| groupname %=+= groupID5 E 3 dl oF vt} gho] f+ &3k =4+
GIDY} groupname©| ob'd 7~ 23 € ACL &% #3 3 vich

t}S o ACL A A~ Aglo] At}

#7-2 ACL A~ A3

AA 2 A Compact Al ~ A3 A9

add_file w A oS o) E 2o Fr)ak= A kel o)

add subdirectory p td g 2o 5t v B & b= = sk v}

append data A a5 A e,

delete d dtd S A A st APt 54 delete A7 & Aol o gk

XM]GJLH%S E7-32 AERIAAIL.

delete child D g 22y 9 *}° L—E &g

execute X s At AV o E Ee] o W& A sh= Atk
list_directory r &g & 1tdsts Ao}
read acl c ACL(ls) S ¢l += AgY v}
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57-2 ACLYA 2~ A3 A<%)

A=A Compact A A =~ A3 A9

read attributes a gl o] 7] B & A (B]ACL)S ol &= A gd v} 7]
8 4 2 215 o, o) oAl s vl = 2o o
AEIE] 7} 1s(1) 2 stat(2) S A & 5 sl F o

T
b

o
Mo
g

read data r g && He ATl

read xattr R g} o] o] Al LA

2 97 2 99 44
cle ool 4 23] &

FH st AT

ch.

write xattr W SR SAde ey SRR S Y E o 2
Ak e

synchronize s AR = 2] ok

-

o) 122 A8 Aboll S-od SR ALE A7} 7 o] B 44
L R eV ERTEE R RO B
4 o A 22 Ao S,

write data W dd o f&& FAAY vt ATk

write attributes A g EetE et ARH AME ZE T WA=
Aghgiv o

write acl C ACLOl 22+ A 3H == chmod ¥ 8 & AF-8-3}o ACLS
TR stE 3 Eﬁ"dbl‘:]-.

write owner 0 gdo] AfA 25 M A A YT s gl
chown 4= chgrp 8 & A3 5l= 58 Y vich

= ﬂ2%1°ﬂ1%i%ﬂg
AL AT FAP 07 Ld 1F 07 WA sk Ay}
JdEEIFLFASTE 4£ﬂ41$31@@4ﬁ@

e £FAE Fsh= A
}
Y=

PRIV FILE CHOWN 7 gte] =8 8 gt

t}S ol A= ACLdelete 2 delete child & %tell ol &l AFA| 5] A v gk},

£7-3 ACLdelete ¥ delete_child A 3} 5 =}

FEEHE A EPEEEL
ACLOIA AHA 518 ACLlA Al A% AHA) A ghe] A4 )
oF O
=]
ACL®l 4] delete child 3]-& 3% N 5
ACL®| 4] delete child A% 314 RS e
ACL°ﬂ Alwrite Y executedl 3] 3 e SrY
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#7-3 ACLdelete ¥ delete_child A 3 5%} A%)

REYYEz A A AH A

ACLll A write ¥ execute Gy 75 75

A

2

ACL A<

ACLASE S Mg 542 A & abs 9t s v H Egof| A R vjH Ee| o] 7| & A g

H|E S FAI5HA] 501 ACLS 45T 7 =5 st 2 sivth

7184 0 % ACLE 55| 4] @i eh T e el o) B ACLS A ahd 5

tE E g & AHESE A edFuoh 31 Y = o E E el o] ACLe] A& A A 8l of o}

ohe Eoll e A4 o) 2ok A E Y

#7-4 ACLAS T892

A&z Compact A& a1 AH

file_inherit f SR Eg oA tg Ee] o] U ZREACLE
At o

dir_inherit d Frod el cja B9 a9 o] E2] 29t ACLS
Aot

inherit_only i H-5 o] & 2]of| A ACLS A5l s], ol & E 2] AHA| 7}
el 2 S o1 e ol A £ e,
o] Fef Lol A AEHE W 8- A3t H file inherit
Z 21bdir_inherit T ZL(EE E oh7F 2 8ok

no propagate n B o g 2o A o] B2 o] A Az
e AZgh(F A # ™o} 34 el = o} W) ACLE
A auieh of Eoh 1ol A A4 28 A kel
file inherit ) 2 dir inherit Y 2(EE Eeh)
IR e

: s s ol gl Aol gzt

Eﬁ%‘ﬂ,aclinherlt 3 Al A8 T 5 AR E A sk o 4 AT A7 7] ACL

A 08 shed 2| 2ol e ol gl ok AR £ 2 ok A g AR kA 2

=

ACLEE R E

ZFS 3t Al 28l ol = ACL 44 2] 54 54 3 chmod #1$1 22| ACL 45 #18-=

A7 sl= th ACL &5 R 7 E§H5 o §

®  aclinherit - ACL A9 &=
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ZFS T Lol ACLE A

m discard- A AA L] A9 gL == "’“EE’] S s uf A5 = ACL 50|
Sevh d == ‘:]E%‘EE]/] ACLE 7Y &
24

_VL
1%
i
o
o
)
%
fd
[
o

=
ol
~

I
d

= noallow- A A A ] A9 AA 2~ {3 o] deny2l A< 7153 AC
A%y,
m  restricted - A A & 7, ACL &5 A58 o] write owner H write acl

Aol A A
4 715 ACER

® passthrough - 5= A 1 gho| passthrough= &
AAE R E 7 ﬁ}oalo] A A= e) BE o] of gF

o RS

=
o e A 7 ACETH e
A& ool eyt R wpet Ev AR gy o
. passthrough x passthrough2} & v & o] Z+x] 1k t pass hrough x7} AF&
AR S u@ﬂﬂOiﬂMﬂ@ﬂﬂqu%i e A e e
U E 3 2 E o S FE A4 b T ACET S A5 )

in N1° OZi
mi Flr o

o

aclinherit®] 7| ¥ ¥ = & restricted d Yt

= aclmode - ¥ ¥ S A5 wtE ] ACL 522 44 8t A 1t chmod 2]
WPE S Ao gl ek, gt kg 3 Aok
= discard aclmode 5% A X 7} discard?] 3L A A8l & 9 Y 2 = 5 LpEY A
2= ACL &5 & 25 A A g o) o] A o] 7] B3k ok
= mask -aclmode 5= A B 7} maske] 3L A| ABI S AL AL EE 1 <
Edvch 3 d E= o H Ee] 9] &f Aol 5 A7 UIDE 7HE AF&AF &0 o)
¢ 15 AR v ERc 32 G EE Agko| ZFAg ) o] A Af A g
Al E Rt 37 ¢ % 5 ACL A gho] ZH A ch “6“’“1*—1 ACL A E #¢] o]
THE A L ¢ EE WA Fof| & ntA T Fho]l ACLE A v o).
= passthrough — aclmode 5% & %7} passthroughQl 3} & A] ~8l-& 3} & =
HEaEe| o RE S L}EPLHt o] 2 3HACL 52 A 2]l ACLol| o gt ¥ 73
bl 918 kel o,

% ACLFA

m

aclmode?] 7] ¥ B = = discard ¥ Yt}

aclmode 55 & X AF-gof tf gk ApA gk W] §-& of] 7-13& FE A Al 2.

ZFS 3} Lol ACLA A

ZFSE 7% o) 2 ACL> ACL @5 9] w2 2 74 § vt} ZFS+= %&bl o ACLe]
U= EFACLED S Xﬂ*ﬁMD} UubA © Z ACLE T E’_%_‘E, 7]—’EUNIX
owner/group/other T%L%“J YER U T}

ZFS 7 ofl o1 5] A n| E o} =T} gl AR, o] 27k Fho] ACLS] & H %

s RbE ok uh ek A b ol of A S 7 st TLeof| whek 3k o] ACLe]
ol Byt Hzo, sd/o ) 2] of] ARG AL A 27} ol 5413 ACL=
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AT 7S, 15 e LS Aol QA A7) o f b ed/o 2 B2l o] g ] E fj el

S AFE A7 ok E B 2ol Al & A A% S Th S H A A A of 2 A o]

g E=vHEe| o ACLY 2 E AT 2 Aoy}

ZFS 3} o] ACL Al 2~of tff &k 7] & 5 %] & o} &7} <5 o}

. ZFSE ACLel| Y2 5 At 2, 9]l 4] o} 2] & ACL &5 A 2| g o

o AA A QA A} A R sf= A} B o] o) = ACL -EnF & 2] ¥ v o},

= Uk g Ago] FofH Folle, TUTACLAT A EN M FHACLAF FFHo2
Ak AR 5 9l ok

o Sh LA At AEkol WA H 0T AR S e ehE 2

Z write acl d3lo]

-z

Bolguieh 18 ghow A Y54 e A e Aeke A gue

A% Qe bt oA 2 Aol 2 5, BE & 2] 25 o] e st
5] fA ol thal of A 2 8 o] AR5 ) A F ek o] A B e
shel 277k A4l o] shedo] A7lE A g WA £ A A T BA o

= O o~ Sk A~ o] A~
std & AT F dFU

£Je) i 7)ol 5 7Hek ACLE 44 59 ACLo] £l 2] o] AL 4ol 5 02 45| A
i oh AR ACLE A4 e ol 2 2] o) 4ol 41 5] % shel 7l ACL A
ZY2E A H°P€§‘/]E} ApA| &k W 8-2 3% 7-4 X 236 9] o] A] “Verbose & A] . & ZFS
«L}O]"”/HA _{':.A b » S 7:]-7< ]'}‘]/‘]_:_,

A 58l 2 TS L umask gholl ) E 3k 7% b3 ] 28 7] v ACLel AR U ek

$ 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
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

o| o of] 4| Z} A}-8-A} ] = (owner@, group@, everyone@) | ACL &) 3ls51] o},
o] u}d ACL2| A ™ & o} 3} 24t}

0:owner@ SR I o Y22 el AR S
‘}l%b]‘:}(read data/write data/append data/read_xattr). Tl
A7 AL 7 E SR S4 ACLY 2 il A4S 5
355 Y th(write xattr/read attributes/write attributes/
read acl/write acl). Bl & o, &AF A7 uld ol A /A S AT

355 Y thwrite owner:allow).

synchronize Al & A g x| & =] #| ¢Fu] o},

1:group@ el 2 B gt S of 7k 9] 7] A ghel
F-of FH 1 th(read data/read xattr/read attributes/read acl:allow).

oﬁi
ol
=
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2:everyone@ AFEAHZF o] ol XE Alghol| Al 9l Y B uld LA o] b &k 2] 7|
Aglo] Yo g ti( read data/read xattr/read attributes/read acl/
synchronize:allow). synchronize Al 2~ A g2 x| F& 5| A

g

A v E2] S wHE L umask Fhell &l EstE A 7] o ¥ E 2| ACLS t 2

W] 3hv ek,

$ 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
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

ol ¥ 2] ACLe| AH & vh3 25t

0:owner@ LAY E E ) &e ¢

+A ’3P3’_(list7di rectory/read data/add file/write data/add subdirectory

/append_data) A1 7k 7| &, A £ A4, ACLTY 22 9 $4 5 ¢
TR T

na T

ol i
write acl). =3 A A= AEl 22 74 (execute) st 3L, 3 Y ==
El 8 & 2] 5 2H4 (delete chlld)’]-—7 tygelo 2 5dS

T (write owner:allow)@ <+ A FH T}

synchronize 4 Al A~ A & x) 78 =] 2] 9k o)

1:group@ dgolHEE Y R HHA R S vdsta ge 5 et
E—]%o—] 5o gA B JE&S AN S 9l = 23] H3lo)

L]‘:}(/read xattr/wrlte xattr/read attributes/write attributes/read

Sia=a= r/]-(lls‘c directory/read data/read xattr/execute/read attributes

/read_acl/synchronize:allow).

2:everyone@ A& ANZF o] obd B Abghel Al vl B 2] W & 9l T H R 2] £A4 o
gk ¢ 7] 2 Al s Hglho]
Fod =y E}(listidi rectory/read data/read xattr/execute/read

attributes/read acl/synchronize:allow).synchronize Al A~ # gk
A FH = A ks
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Verbose &

232

B4 o2 zEs ol AACL LR 2 EA

chmod " ¥ & AF-8&-5lo] ZFS 3} ¢] ACL& %
chmod -3 <= acl-specification-g A+-8-5} o] ACL A
A 224 9 o] Al “ACL A A & AT T2 W&

= ACL @5 7}
= 8ROl ACL &5 7}

% chmod A+acl-specification filename

®  index-IDE ACL 3+ F7}

%

A Fssvnh a3 2 ACLTR &
= A o} acl-specification©l] i &
FREA A L.

s chmod Aindex-ID+acl-specification filename

o] Tt A Al index-ID 9] A ol A} ACL &+

= ACL &5 uh7]

% chmod A=acl-specification filename

» ACL &5 A A
®  index-IDE ACL 35 A 7
% chmod Aindex-ID- filename
» AFEAR ACL 35 A A
ol A BE 543 ACE Al A

% chmod A- filename

s chmod A-acl-specification filename

% chmod Aindex-ID=acl-specification filename

Verbose ACL A K= 1s - v 8 & AF-&3le] A H Utk ol & 59 o} 53 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

rallow

Compact ACL & A AF-&-of] o gk ApA| g v &2

o 4] ACL A A U BAE FFR 4] A
o 7-1 ZFS ¥} 9] k<= ACLF R

o] Aol A= 7| & UNIX &5, A8, 15
AR etal LA ek ol & Al e g ok
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ol 7-1 ZFS 3} Y o] T ACL 573 A%)
t}S o ol A Tk ACLO] file. 10 A g o).

# s -v file.l
-rwW-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
rallow

o} ol ol A group@ell M8l write data ko] F-of St}

# chmod Al=group@:read_data/write_data:allow file.l
# ls -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
1l:group@:read data/write data:allow
2:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
rallow

o2 o o A file. 10l o 3F A 3lo| 644 & t}A] A A g T},

# chmod 644 file.l
# s -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
ol 7-2 ZFS 3t Yol HAsFACL 2 A
o] A& B3 ACL A A W 3% A9 ol & A &g e}

F}%%‘ﬂ]q]*1test.dirtiﬁﬂEiE]91*}%%X}gozerQ]Eﬂﬁﬂreadidata/executeiﬂﬁfol
FobEu

# 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
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ol 7-2 ZFS 3} ol £33 ACL 2 A A<%)

/read _acl/synchronize:allow
3:everyone@:list_directory/read_data/read_xattr/execute/read _attributes
/read acl/synchronize:allow

o} o ol A AF& A} gozerell gk read data/execute 7 Zho| Al A FH e},

# chmod A0- 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
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 7-3 ZFS 9} o] A gk ACL A5 =&
o} ACL ¢l ol A ACL A A ¥ 9} d/v] g B o] Adlu|= W7 Alo] 2] 445 2Hg-&
BoFch

o2 o o] A ©h5= ACL®] file.29] EA gt}

# ls -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
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@: read data/read xattr/read attributes/read acl/synchronize
rallow

t}5 o ol 4 ACL allow A 3ol everyone@ell A Al A 5 U o},

# chmod A2- file.2
# ls -v file.2
SrW-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] Z8 Z I}of A 3} 2] AT v E = 64400 4] 6402 = A A A H Lt} everyonegel T gt
ACL 3] A gE& Al A uf everyonegell o gt ¢ 7] Agte| 1} o] 73 n] E o 4
g3A 0 & A AR F o

t}5 ol ol A 7] & ACL©] everyone@ell ™ &t read data/write data 7S Z vlF ),
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# chmod A=everyone@:read_data/write_data:allow file.3

# 1s -v file.3

-rwW-rw-rw- 1 root root 2440 Jul 20 14:28 file.3
0:everyone@:read_data/write data:allow

o] & Z 3ol A chmod T+ & A & & 7| & ACLE owner/group/everyone@®l th &
read data/write data:allow A gH($]7]/227]) o Z vt} o] T o] A everyone@s
EE ARG AR 2 F o e J A A E A g o LA E 2Fef ek AgkE oA
owner@ = group@ ACL &=0] £ 17| ¢t 2 A%k n| EVFee6 o2 A A H o}

th3 ool A 7] = ACLo] AH&- 7k gozerell T &k ¢1 7] AgHe = vpg o},

# chmod A=user:gozer:read_data:allow file.3

# ls -v file.3

---------- + 1 root root 2440 Jul 20 14:28 file.3
0:user:gozer:read_data:allow

o] 28 Ao A= HEA el utY A3 T4 242l ownere, groupe, everyone@®l| Tl gt
ACL# ol &) shAl 9.0 5 2 shel ke 000.2 % A AL U vh 3kl & Fr Ak vhe
Zro] A3 ACL)S A A A 5} o O] A2 ) Ae 4 o5

# chmod 655 file.3
# ls -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

ol 7-4 ZFS ¥} o] vk ACL &9
chmod ™ ¥ & AF§-5le] 3t d == tH Ee] o] B & E47ACLE Al AE 7 3l F

th5 of| ol 4] 27 ©] E-514F ACE7} tests.direl &4 g ok

# ls -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
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4:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

t}S o ol A AFE A} gozer H 1poll o) &+ &% ACLeo] Al A Yt W2 ACLS ownere,
group@, everyone@®ll ™ g+ 7] B3-S ¥ &gk o}

# 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

Verbose 3 A o & ZFS gl d o] A ACLAS A A

g

aclinherit 55 AR = Y A28l A x o2 s 4=
aclinherit+ restricted® 4 & o}

pacs
)%
L
£
N

f

)
fru

ApA & W22 228 3| o] A “ACL A4S F A 5144 £

ol 75 7] E ACL A< o]
7| 2R o2 ACLS HE Ee| 25 53l AupE A ¢dF o

o} ol ol A read data/write data/execute®| &-7%H8F ACE7} test.dir®] AF-&-#F
gozerol A £5 Ut}

# chmod A+user:gozer:read_data/write_data/execute:allow test.dir
# 1ls -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
1l: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
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3:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

test.dir 5}9] t & E 2] & 9t5 79 AF-& A gozerell tH & ACE7} A 1} 5| #] ¢ <5t}
AF& A} gozer+ ARl ol Al F-od B sub.dir Aete] 3 AFAH 1 F FAY B
everyone@2 & N A A~ 5= 7% sub.direl| B YA A~ 4= ol H U T

# 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
1l: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

76 ¥} 2 ] E2]of] ACLAF o]

of| = file inherit T 15 A vl A &5 = 3t 9 o] E2] ACEES

ol ol A AF8- At gozeroll T3l test2.dir T B E 2] o] v} ol o 3F
ata/write data 3to] F7IE| B2 o] ARG A7} A 2 wbE upd o] ¢} 7] AN 2~

# 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

t} & o of] A /\]-—Q-X} gozer?] Agto] Al & 7FE test2.dir/file.2 3 Yol -}
o35 ACL A4 read data:file inherit:allow® <13l AF-& At gozer”} Al & wb=
shelel v &8 812 5 AsIeh

# touch test2.dir/file.2

# ls -v test2.dir/file.2

-rw-r--r--+ 1 root root 0 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
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/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] I} A| A8l ol tf &t aclinherit o5 FH 7t 7| B = restricted = A = P&
A4 Ak gozeroll file.2°l| DH“{Lwrlte_data Hgbo] gl el d o 157 A gho]
5] -&5HA| ).

file inherit ®E+=dir_ 1nher1t€i3H11“‘ 44 S A -85 = inherit onlyiﬂﬁPﬁL
A&t el B2 25 53] ACLS A3t 5 3l L]‘:]‘ wp2p A Ab-8-AF gozer
LSrAtel Ay ot 15 _/,k__;?rx}g] T ol ofd L,everyone@°ﬂ Ak A kol

FoA =AY AT HY T o & S o3 25 o

# mkdir test2.dir/subdir.2
# ls -dv test2.dir/subdir.2
drwxr-xr-x+ 2 root root 2 Jun 23 15:21 test2.dir/subdir.2
0:user:gozer:list directory/read data/add file/write data:file inherit
/inherit only:allow
l:owner@:list directory/read data/add file/write data/add_subdirectory
/append data/read xattr/write xattr/execute/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

tha A # 9] ol = file inherit E dir inherit T I E AT w A § 5= 9L 2
t]@ E 2] ACLS A g o,

th ol ol A AF-§-AF gozerell T3l A & vE= /o E B ] ol A& = ¢ 7], 22 7], A ¥

Agho] Fof g},

# chmod A+user:gozer:read_data/write_data/execute:file_inherit/dir_inherit:allow

test3.dir
# 1s -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

1l: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

# touch test3.dir/file.3
# 1s -v test3.dir/file.3
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-rw-r--r--+ 1 root root 0O Jun 23 15:25 test3.dir/file.3
0:user:gozer:read data: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

# mkdir test3.dir/subdir.l
# 1s -dv test3.dir/subdir.l

drwxr-xr-x+ 2 root root 2 Jun 23 15:26 test3.dir/subdir.1
0:user:gozer:list directory/read 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/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
9 el ofl 4 groupe 2 everyone@ell thg+ F- 2 tj &l E 2| o] g v| E7} 7] 2 A
HE-5E &2 AFE A} gozerel 227] W *‘ﬁ]i15}°]7iﬁLEJLJE+ 7] ¥ aclinherit
B = restricted®] ™, write data % execute F 3to| A& 5| 2] ¢F 5 o,

B AL
==
o 1

R

ot ol oll A ARG AF gozeroll Hi 8 A 2 REE vk dof] A5 = ¢ 7], 227], A ® Aol
Fol s At F& v E 2] o2 duhE A g T

# chmod A+user:gozer:read_data/write_data/execute:file_inherit/no_propagate:allow

test4.dir
# 1s -dv testd.dir
drwxr--r--+ 2 root root 2 Mar 1 12:11 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/read attributes/read acl

/synchronize:allow
3:everyone@:list_directory/read_data/read_xattr/read_attributes/read_acl

/synchronize:allow

b5 ol ofl vrebd A A, gozer®] read data/write data/execute 7 3e] A5 LF 9
Aghol whet FA4 g o

# touch test4.dir/file.4

# 1s -v testd4.dir/file.4
-rw-r--r--+ 1 root root 0 Jun 23 15:28 test4.dir/file.4

0:user:gozer:read data:allow
l:owner@:read data/write_data/append data/read xattr/write xattr
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/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

el 7-7 ACL A< X E = Pass Through = 4 4 gk A ACL A<

tank/cindy 3} 4 A]| 28 &] aclinherit 55 & K7} passthrough® 2 & 5 7 - A&}
gozer7} A Z A A = fitle.s5l o) 3l testa.direl] &% ACLE A3 o}

# zfs set aclinherit=passthrough tank/cindy
# touch test4.dir/file.4
# ls -v test4.dir/file.4
-rw-r--r--+ 1 root root @ Jun 23 15:35 test4.dir/file.4
0:user:gozer:read data: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 7-8 ACL A4 %= Z Discard A & g+ A ACL A

1t A ~El 9] aclinherit 55 A B 7} discard® A2 A
H 7] = ACLO] %XHX—J,P_E—“,LA]%_‘ TFUFYLE A E

by

# 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

ol Tle Eel o] A =S Fael7| L AR shd B4 ACLe] FA B h o &
S ohes} 24,

# chmod 744 test5.dir
# 1s -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
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read_acl/write_acl/write_ owner
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/synchronize:allow
l: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

a7-9 ACL A< 2 =E Noallow® A & 3 A ACL A<

o2 o ol A 270 2] F-7%HEE ACLe| Y A3} §HAl A A gl v o} 3 ACLS read data
AgHE 383}, 3 ACLL read data AgHs AE- gt} o] ol = 5 Y 3 chmod
ol Al F ACEE A1 A st= Wi & BodF o

# zfs set aclinherit=noallow tank/cindy
# chmod A+user:gozer:read_data:file_inherit:deny,user:1p: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} ol ol YEbt A A, A 314 & vhE o] read data A $HE ]85k ACLO]

A ek

# touch test6.dir/file.6

# 1s -v test6.dir/file.6
-rw-r--r--+ 1 root root Q Jun 15 12:19 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@:réadfdata/readfxattr/readfattributes/readfacl/synchronize
rallow

A] o FS 3} L o] 4 ACLA A Y F 4]

132 Ed b= 1470 L5 T AE AFE-3h= Compact A 2 & 7 S%‘”“ﬂ A A
A F A S 9l F U Th Compact A ghe VEFW = AR 32 7-2 2 3 7-40])
Spadslof slguih
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o ohs 3 2 E

# 1s -V file.l

-rw-r--r-- 1 root root 206663 Jun 23 15:06 file.l
owner@: rw-p--aARWcCos:------ rallow
group@:r-----a-R-c--s:------ rallow

everyone@:r-----a-R-c--s:i------ :allow

w2 Compact ACL & & Z 7ol v gk A §j v},
4+

owner@ 2 A 7E 9k o of
rw=read data/write data), (p=append data). =3+ & A7} A1 7t 7] S,
A S, ACLH A2 0 d SA4S FA-S 7
3}{?L4t%(a=read7attributes,W=write7xattr,R=read7xattn
A=write attributes,c=read acl,C=write acl). Tl & o], & A7} 3} 9
27Ae R8T T U5 tho=write_owner).

synchronize(s) YA 2~ A3 A A & = 7] k<51 v}

group@ 255l 9} (r= read data) ¥ 3}%Y %4 (a=read attributes,
R=read xattr, c= read acl)el o3t ¢} 7] A 3lto| Fof FHrc},

Ay

synchronize(s) YA 2~ A3 A A & = 7] k<51 v}

everyone@  AFSAb/LE o] obyd BE Abgol| Al ohd W g d S Ao e gk ¢ 7] Aol
F-od Y th(r=read data, a=append data, R=read xattr,c=read acl, and
s= synchronize).

synchronize(s) YAl 2~ A3 A A & = 7] k<51 o}
Compact ACL & 4] Verbose ACL @ A 2} v] a8l v} &3} 22 o] H o] g5t}
» chmod ol $1 A 2 AES AR T F 355
w A REFS eI = sl E() B AE A AT ol E 2 g AR A A sl of
SN
S .

» AR Y AE SHTLFIT YA ez AP
&

¢ 7-10 Compact %
th ol of] A ©h<= ACLO] file. 19 & gk

>
|o
fru
b
0
=
A
o2l
PSS
"
>

# 1s -V file.l

-rw-r--r-- 1 root root 206663 Jun 23 15:06 file.l
owner@: rw-p--aARWcCos:------ :allow
group@:r-----a-R-c--s:i------ rallow
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d 7-10 Compact

everyone@:

o d o] A] file.12] AF-&-A} gozeroll M3l read data/execute

# chmod A+user:goze
# 1s -V file.l

-rw-r--r--+ 1 root

user:gozer:

owner@:

group@:

everyone@:

© 2 ACLAA ¥ 24|
r-----a-R-c--s:------

r:rx:allow file.l

root
F=X------non-- e
rw- p--aARWcCos ------
r-----a-R-c--si------
r-----a-R-c--si------

:allow

:allow

Hslo

AEEREl

| %7bg e,

206663 Jun 23 15:06 file.l

o] ol
=

ch5 ol of] A AF-8- A} gozeroll 8l Compact ACL & A & 283} o] A 2 vk 1}

O8] Eelof 445l S 8171, 227], A Aero] ol i ch

# chmod A+user:gozer:rwx:fd:allow dir.2
# s -dV dir.2

drwxr-xr-x+ 2 root root 2 Jun 23 16:04 dir.2
user:gozer:rwx----------- :fd----:allow
owner@: rwxp--aARWcCos:------ :allow
group@:r-x---a-R-c--s:------ allow
everyone@:r-x---a-R-c--s:------ allow
ls-vEY 75_’““ 4] Compact chmod A 0. & At U A& ZFef 15 Fepr] 24 E S+
a5t od & *}fLX}gozerﬂ]Eﬂﬁ}dir.291€ﬂ§}‘£ A Z A 2 E dir.29
*}iLI}c1ndy3£lizﬂ‘Tﬁﬂuﬂ2151 2 A Z o I (rwx- - - :fd----:allow) =
B Alslo] chmod HE & Bof oAl ¢ o & &9 oS3 25U
# chmod A+user:cindy:rwx----------- :fd----:allow dir.2
# 1s -dV dir.2
drwxr-xr-x+ 2 root root 2 Jun 23 16:04 dir.2
user:cindy:rwx----------- :fd----:allow
user:gozer:rwx----------- :fd----:allow
owner@: rwxp--aARWcCos:------ :allow
group@:r-x---a-R-c--s:------ allow
everyone@:r-x---a-R-c--s:------ allow
) 7-11  ACL A< 2. =5 Pass Through = A4 A ¢k A ACL A<+
aclinherit 55 & X 7} passthroughZ 2 7 &l 3} A| ~81-& AF<: T A] ACL &5 o]
oW FHYE flo] BE AL 5 ACLFE S 4S5t o] 52 YR}
passthrough® 4 A 5 7 9 A+< 7153 ACER 2 A A3 == il o] A A,
UG HEo] e FEAE ST ACEH S AT S8 2o 23
REof mpet A w =T AR o)
o} ol = Compact ACL T-+-& AF-&-3}o8 aclinherit X =& passthrough® 2 A gk A

Aghu] £ A skt whE S BolF o

[
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o 7-11  ACL A< B =& Pass Through = 2 4 3k A ACL A< (Al%)

o] dlof| 4 ACL2 A4S 7 A 6l =& testl.direl] A& P ch A 2 wkE g} of] off 5
owner@,group@,everyone@AA(HJ§}é%é% Ein=a=h=1 ‘HEE-UPC t] @] E 2] = @owner, group@,

everyone@ ACL & 52 Ab&-ghu 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 Jun 23 16:10 testl.dir
owner@: rwxpdDaARWcCos: fd----:allow
group@: rwxp---------- :fd----:allow
everyone@:-------------- :fd----:allow

of el ol A A} 2 "t vpd o] A 2 HbE vl B A5 E = F A" ACLE A& 3 o

# cd testl.dir
# touch file.l
# 1s -V file.l

-rwxrwx---+ 1 root root 0 Jun 23 16:11 file.l
owner@: rwxpdDaARWcCos: ------ :allow
group@: rwxp---------- e rallow
everyone@:-------------- R R rallow

o] el of] 4] A 2 ¥FE €] 8] 2] 7} o] ] & £ ol] v G o4 4] 22 Z A of 5}i= ACES} %k 0.2
A2 S e B el o A4 o2 A 3te}r] 915 ACER B A& g,

# mkdir subdir.l
# 1s -dV subdir.l

drwxrwx---+ 2 root root 2 Jun 23 16:13 subdir.1l
owner@: rwxpdDaARWcCos: fd----:allow
group@: rwxp---------- :fd----:allow
everyone@:-------------- :fd----:allow
fd---- B A4S A58} 7] 913 2l o] w] A 2 Al of F el | 2] ke eh ol

R A
U
o of| A A<= ACE7} EA 54| oF = vh& Tl ¥ E el ol ©<c ACLE 3t o] A ot

# cd /tank/cindy
# mkdir test2.dir
# cd test2.dir
# touch file.2
# 1s -V file.2

-rw-r--r-- 1 root root 0 Jun 23 16:15 file.2
owner@: rw-p--aARWcCos:------ rallow
group@:r-----a-R-c--s:------ :allow

everyone@:r-----a-R-c--s:i------ :allow
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Ay

e 7-12 ACL A< B = 5 Pass Through-X & 4 &) & A ACL 4

aclinherit=passthrough—x7]' 280 7 A= 79 owner@, group@, everyone@®l Hf g+
-H(X)i’él—o Z vlo] AH/K-]EH/]];]_(/\ 3 Aslo| A WA HEF HAAE 7 HE o
deks =A% 7Hs3 ACEZF L= 7 $-ofl 3kgt

u°"

o} ol = aclinherit =& passthrough-x& A A ek A A8y A& A&l = W S
BolFyTh
# zfs set aclinherit=passthrough-x tank/cindy

t}3 ACL-Z /tank/cindy/testl.diroll 2 & 5| o] owner@ell o g+ A3 7153+ ACL 3}
&5 AF g ch

# chmod A=owner@:rwxpcCosRrWaAdD: fd:allow,group@: rwxp:fd:allow,everyone@::fd:allow testl.dir
# s -Vd testl.dir

drwxrwx- -

-+ 2 root root 2 Jun 23 16:17 testl.dir
owner@: rwxpdDaARWcCos: fd----:allow
group@: rwxp---------- :fd----:allow
everyone@:-------------- :fd----:allow
e (fite1)o] 8.7 5 Ak oe66. > F A A FH ok A 2 g2 06605 Tk A A
oA 8 A 5hA| erobA] A Ak A= 2] gk Th
# touch testl.dir/filel
# s -V testl.dir/filel
-rw-rw----+ 1 root root 0 Jun 23 16:18 testl.dir/filel
owner@: rw-pdDaARWcCos:------ :allow
group@: rw-p---------- R :allow
everyone@:-------------- Tee---- rallow

2 b, testdir T E 2ol A cc A9 2 Abgaho] teb A 9o

md
0::
O.I.;
ﬂ

# cc -0t t.c

#1s -V t
-rwxrwx---+ 1 root root 7396 Dec 3 15:19 t
owner@: rwxpdDaARWcCos: ------ :allow
group@: rwxp---------- teene- :allow
everyone@:-------------- e rallow

A3 A2 07703 Yt cc7 A3F 07778 S A 3 7] vl o], o] ol u}E} ownera, groupe,
everyone@ & 5ol A A8 A gko] A& o}

ol 713 ZFS 79 ol A chmod %91 9] ACL A5 #H-&

o} ol ol A= 5 aclmode 2 aclinherit 55 A & ghol 7| & ACL A& &7 153}
U A5t = 5 Fo| Avt &5 7] 98] Y == v d B 2] AgE ¥ 7 5= chmod AF &3 3
ﬂ*Aaﬂﬂiﬂﬂﬂdﬁ%é%%ﬁﬂWﬂ@%%w

¥
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o 7213 ZFS 3+ L of] A chmod %53 3 2] ACL A5 #F-¢ A%)

o ol el A aclmode 55 & B.= maskZ A 4 ¥ o] 313, aclinherit 5% 4 1 %
restricted . 47 E] °'] AsrHth o] ol o] ACL i?l’ﬁ W7 el Agke 51 17
H o] F = Compact =& F A F o,

fE 9 2 25 A3 ACL A 32 o3 ZAE ok

# zfs set aclmode=mask pond/whoville
# zfs set aclinherit=restricted pond/whoville

# 1s -1V file.1l

-rwxrwx---+ 1 root root 206695 Aug 30 16:03 file.1l

user:amy:r----- a-R-c---1------- rallow
user:rory:r----- a-R-c---1------- rallow
group:sysadmin:rw-p--aARWc---:------- :allow
group:staff:rw-p--aARWc---:------- rallow
owner@: rwxp--aARWcCos:------- rallow
group@: rwxp--aARWC--s:------- rallow
everyone@:------a-R-Cc--Si------- :allow

chown #F 3= file. 10 W&k 3t A7 A S WA, 25 A amy 7} 58 & F A §H o

o]
— f
o & EW oh5 3 25

# 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---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-Cc--s:------- :allow

T3 chmod AH53 < A S o Al gl & et o] ol e A= & ® sysadmin
IF Y staff T ACL H3to] 28 2189 A = }8}7(] ob2a) T},

$ chmod 640 file.l
$ 1s -1V file.l

SrW-r----- + 1 amy staff 206695 Aug 30 16:03 file.1l
user:amy:r----- a-R-c---1------- rallow
user:rory:r----- a-R-c---1------- allow
group:sysadmin:r----- a-R-c---t1------- allow
group:staff:ir----- a-R-c---i1------- allow
owner@: rw- p--aARWcCos ------- rallow
group@:r-----a-R-c--s:------- rallow
everyone@:------a-R-c--Si------- :allow

+ chmod Z}&3 = A S & Al A B W73 g o}, o] of| ol A = A % sysadmin
I3 Y staff 1359 ACL Agle] & %El"‘] 29 AFH L A J%QLID}.
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o 7213 ZFS 3+ o A chmod ZH4d 2] ACL A5 2H-& (Al%)

$ 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---1------- rallow
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
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ZFS %

a2

8 3

Oracle Solaris ZFS ] & #-2]

ol Aol A= Aol e AHEATLZES Bel A& T T F U F A BelE
AbS-ah= W ol o 8l v g vt

249 7 o] Z] “ZFS ¢ ) ] 7| 2~
250 3 o] ] “ZFS A3 991
Az E Ay

254 3| o] Z] “ZFS iﬂ Al

= 258 9| o] A “ZFS $1 ¢
= 259 3| o] %] “ZFS 9] &) A& A A (<)”

T
w
e,
o
)
o
i
of
:‘I)‘:",
|
o
>
o T
° 5
>
)
u
o
}‘H
o
l:l
I
é
X
Y
[:1
ﬂd
r:E
L
o
S
2
()
I

® create, destroy, mount, snapshot 52| 7 H—é Agbe YA H o2 93 3 FY
=3

- FPAEFEALIFL AL S UG T AL A=
91 00] 4] £ 8] BE Zw| zol A WA Ababol AE 0 2 A
ﬂiiﬂ&ﬂﬁaﬂiﬂ&aqwméﬂ31ﬁ@ﬂi

Ao o ) A} = L ubA 9l ZFS 3H Y A A El o] 23} F A 3} ﬂ?‘&*h‘%}Ol A5
ZFS 914 2] = RBAC R.oF @ 3} F-A}8l 7| 5 Al &3kl ZES 919 = ZFS A A4
Z 2 utd A28 S pe|she o o] o 22 o F & Al g g ok
s AZE2 Fo] wlo| 1| o] A= wfwic)t ZFS A A4 FS up oo}

s A A ARG B3 A Al WA S Ao S gle A A S A o)
w3} A 2B ZA AR O Al AES AR S R 9l B E A 4 ol Fy]
n EX L A A" ATS AT F AT AR wbE oA 3 A] A2

AEo 2 AehS Aes 4= glF o)
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r-?‘-'
£
-

» NES 2| & 2HA4sgh o) o & Sof, WAl A Aol 9l A& A= NFSE 53
A8kl | zfs/snapshot T 8 E 2] of] 2 W AFS vbE 4= A F ok

ZFS 561 & ¥4k % v 919) el & AL§ahi= 2l o] F41Ith RBACE Ah§-8hed kAl
Oracle Solaris ¥ 2] %43 & ¥ 2| 5= W 2 System Administration Guide: Security
Services 2] ATl “Roles, Rights Profiles, and Privileges” < 3 &3} A] &

ZFS 91 A3

=
= 9] delegation 55 & K
p

et

Abgstel $l9d el 75 Aotk o & = b3t

# zpool get delegation users

NAME PROPERTY VALUE SOURCE
users delegation on default
# zpool set delegation=off users

# zpool get delegation users

NAME PROPERTY VALUE SOURCE
users delegation off local

7]E A O 2 delegation 5= A HE=AE o2 A

(o

ol
i
A

B ol A $190% 4 ol AHalah 919 Al el W B4 Al ofa)
Qe o
AR D) e E==
allow 2alo] A7hE thE AF-&- Aol A 75§ A= olofok gt
Fod&d 7ol ATy
clone o] B A E o AiabE A& Al 3}d A28 o create A g}
= Ay} mount 7 g% gl ook gt}
create FE ol AEE S g e mount 7 3% g)ofof gt}

dd gt
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=
ol

ZFS A7 S

P
8

dksHe H =) A 54
destroy dlole A EE AR 4 3= mount AZE glofof ghth
Aaelvieh
diff dlo] B Al E vj o] A2 5 A3} B FE AFSE AT} 2fs diff T H &
91gk Ak Ab-g-3he e o] FHgho] sH 8 g},
hold 2 H S A s 7] ol A gkt
mount gd A 2w gt E DulE
At BE AR AE S HELD
AR R 4 o) R ekl v e}
promote EAEZE ol MEZ FAAA & A 3L Al 28] o mount A7}
9= Askely ), promote 7 gH% glofof ghifct,
receive zfs receive W & A}-&5to] T mount 7 33} create g 3l of ok
5h) Al 2B S vHE ol Tl
Aakeln
release 2 AE A & 8l Al 8] ¢ gk
Aok 2 kg A T
UFH ot
rename dlo]E] Al E 2] o] E& vl 3= A AF$1 el create A @ T mount A=
Aok oteof .
rollback 2WAES EwE 4ol = At
send 2B ~ER S B S ole
Ao,
share g Al 2® S FFE A TR NFS &5 7HE 2% share %
s Al g o= Akl sharenfs& &7 E sl of ),
SMB &5 952 ™ share %
sharesmbS W7 X33 of g},
snapshot o] Al E o] 2 W AkE whE 4 9l +=
Aaelvieh
Hes 2o AR AEE S0 4 A Aol A 2,97 EE WA Ao
A 5 ol g
®  groupquota
®  groupused
= userprop
®  userquota
®  yserused

8% .« Oracle Solaris ZFS $1 & 2]
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aclinherit
aclmode

atime
canmount
casesensitivity
checksum
compression
copies
devices

exec

logbias
mountpoint
nbmand
normalization
primarycache
quota
readonly
recordsize
refquota
refreservation
reservation
rstchown
secondarycache
setuid
sharenfs
sharesmb
snapdir

sync

utf8only
version
volblocksize
volsize

vscan

xattr

zoned

o2l 5% AN F AN do|E MES RSt 4T 5 dg ) ol R 52
A m ol o g 2] G o] - 169 9 o] 2] “ZFS 5% A1 47 E Al L

ZFS A3 9 Y (zfs allow)
zfs allow T+ Cha 2t 25 o)

zfs allow -[ldugecs] everyone|user|groupl,...] perm|@setname,...] filesystem| volume
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ZFSAYR Y

FAl A thE zfs allow T#- Aol 91 ® e AFS A E g ok

zfs allow [-uge]|user|group|everyone [,...] filesystem | volume

ﬂii¥TL%%°§#a@£°ﬂ 5k 2= 9) %1t} —uge S41S A A5} A ok
5 A7 7191 = everyone, A& AL o] &, L& o] &

1““ ol F=" everyone" ° 7 A st H -y EE g3 S AR A
Apaa} o] Eok B3 AW shelw g 50 S AFESIAIA L. e §H LS W A
A5 9l 2ok

7 EAE vhg zfsallow T2 A2 A3 Al E A WA & A8 o

zfs allow [-s] ... perm|@setname [,...] filesystem | volume

YEZFHHZE 0% o) DAL ARY 5 UG AT o] T2 ZEs 3] WY o
== guetEghch A e HE BE HE A L.

AHE AV AEZ ED 5 91 0m 5§42 WPt A A H e A 25
FE5 T el o zfsallow BB o] AG A EE AISS F U FUH AT A E=
$A0 2 H7bs|m e A e oot gl S A qdvlo] £ It AR A E L 7FS
gd A AR I} s LA 8 A w2 AR o] 52 7] 5 (@) E A] Al of 51
6475 233 glgyh

FA EAE o g zfs allow T AT 919 WA & A gy}

zfs allow [-1d] ... ... filesystem | volume

o At

Aol ?‘Wﬂ XWEW ?3‘3 73'% 1i A2 ko] A= g A| 2 H o
o | 37| 2] A = 7]

el 2] 2o

o
3
5851 2] 2828 ek LItk ol 4 % A4 kAl 98 7S Agbol ol

ZFS §] & 3t Al A (zfs unallow)
|

zfs unallow ™ & & AH-§-5to] o] el 2= A& Al AT 5 A5t

%% o], t}33} Zo] create, destroy, mount X snapshot A3HS $1 A ol
gh)

# zfs allow cindy create,destroy,mount,snapshot tank/home/cindy
# zfs allow tank/home/cindy
---- Permissions on tank/home/cindy -----------cmmmm o
Local+Descendent permissions:
user cindy create,destroy,mount,snapshot

A= A v & AR ek
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# zfs unallow cindy tank/home/cindy
# zfs allow tank/home/cindy

ZFs A3 31 ()

254

s A ARg Aol A A g 913

7} AL Aol Al create W mount A e 9 AT Wl = AFS AL 7] & whE-E A A of] th gk
H3E 7R =5 &l of _61}]/]]:]'-
o & o, AF& A markell Al tank ZHY A] 228 o] t gk create E mount A TS ¢ )5k H

WA A AR e

# chmod A+user:mark:add_subdirectory:fd:allow /tank/home

1% t}S zfs allow ™ &8 & AF8-51o] create, destroy  mount A3 9] 9 5F4 Al 2.

o & 9 b3 ZAFoh
# zfs allow mark create,destroy,mount tank/home

22 A8 A mark 7} tank/home T+ L A| 2~ Bl of] 2173k v} A] A~ B & wbE = 9l o)

d & =¥ ot 2ayTh

# su mark

mark$ zfs create tank/home/mark

mark$ ~D

# su 1p

$ zfs create tank/home/lp

cannot create ’'tank/home/1lp’: permission denied

ol 8-2 L5l create ¥ destroy 7 g 91 %

t}g ol o A= staff L5 2 57} tank/home 3} Y A| 2~ Bl o] 5} A| ~El & tE 11
b E st g 3k d A ~H S *Lfﬂ T EE Y A AE S A= v S
HojF Utk o staff L5 TA o] & A1) J}Ol Al 28BS AbA S = Yl o

# zfs allow staff create,mount tank/home
# zfs allow -c create,destroy tank/home
# zfs allow tank/home
---- Permissions on tank/home - -------cmmmm oo
Create time permissions:

create,destroy
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
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ZFS A g 91 Y (ell)

ol 8-2 LFol create ¥ destroy T g+ 91 % A%)

cindy% zfs destroy tank/home/mark/data
cannot destroy ’tank/home/mark/data’: permission denied

odlg-3 SRFE I A A ol A AT 99

1 S )2 Sl A A7 AR 9128 ok BT . o B0, A1
markoll Al = 2 Z & F4 b d A] ~El o] o] & create, destroy 2! mount {31-0]

A= dF et ’\]‘%‘X]' mark< tank/home T+ A| ABI O] AWiAkS UbE S ol= 22
Aghs 9 o) kARt 5 5t Al AR o] Ay AkS b 4 %i%‘/]"/]'. webA] ZukE
v} A] ~ 8l 2 Wl o]] A snapshot i?ﬂa 4 ‘?:"% 7/4\0] obid ),

it

# zfs allow -1 mark snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home --------cmmmmmmm
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

5 3hd Al 2q) 2 ol A AF-G-AF markel ]l A& $1 sk zfsallow -d F &
ARESIA AL & ol B S vk 2 F e

# zfs unallow -1 mark snapshot tank/home
# zfs allow -d mark snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home ----------mmmm 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 A mark 7} tank/home 3+ A] 2~ 8l E| W of 2l of gk AW AFS wbE ¢ g5 o

dlg-a HAEH9 ) AL W ALg
/\}%7‘}55% 1%"” EA HES g F UG A E Eo, 4% zfsallow " &=
vtk T3k tank/home 3H Y A 28l o] gEEof Z] &
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ds-a HA A

=
o
o

wag (A%

# zfs allow staff create,mount tank/home
# zfs allow -c destroy,snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home --------cmmmm oo
Create time permissions:
create,destroy, snapshot
Local+Descendent permissions:
group staff create,mount

AFE- A} marke staff L5 ol 822 tank/homeol| A ¥} Y A A8l & wbE 4= gl 5 T}
L3 AFE A marke I A3E 7R A 9) 2 2 F tank/home/mark22] AW AFS |

Silch o & 59 che s g

# su mark
$ zfs create tank/home/mark2
$ zfs allow tank/home/mark2
---- Permissions on tank/home/mark2 ---------memmmmmm o
Local permissions:
user mark create,destroy,snapshot
---- Permissions on tank/home --------mmmmm e
Create time permissions:
create,destroy, snapshot
Local+Descendent permissions:
group staff create,mount

FAqE b8 A mark= & A g 7FA| 3L 9L A] ¢4 S P & tank/home/markell Al 2 RS
WE sy dE 59 o3 25y ok

ofr

$ zfs snapshot tank/home/mark@snapl
cannot create snapshot ’tank/home/mark@snapl’: permission denied

of dl of| A AFg- A} mark= A4l 2] F T E“EE] of & create A= 7HA L lo 22
2k E vhE st o] Alute] = 3k A AF) o] NFS PR E Al 281 Q] 79
%%%LL] o}

$ 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

# zfs list -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home/mark 63K 62.3G 32K /tank/home/mark
tank/home/mark2 49K 62.3G 31K /tank/home/mark2
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des BT AL LA (AL
tank/home/mark2@snapl 18K - 31K -
tank/home/mark2@snap2 0 - 31K -

$ s

snapl snap2
$ rmdir snap2
$ s

snapl

dg-s ZFS#|9 AR A E A HAHE
o} ool A= A3 A E @nyset S Tt
A E 9} rename A “‘-& 1

<5} tankel A &
tankell 4] ﬂ+°]ﬁli:

3 tank 3D Al 28l of] T &l staff Zigoll o] A3t
B Futh AFE- A} cindy+ staff Lol

) N s 7HA AL QYA RE AR A 1p=

S Agks 7HA 2L ) A] eEE Tk

# zfs allow -s @myset create,destroy,mount,snapshot,promote,clone,readonly tank
# zfs allow tank
---- Permissions on tank -----------iim oo
Permission sets:
@myset clone,create,destroy,mount,promote, readonly, snapshot
# zfs allow staff @myset,rename tank
# zfs allow tank
---- Permissions on tank ----------oii oo
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 -------cmmoii o
Permission sets:
@myset clone,create,destroy,mount,promote, readonly, snapshot
Local+Descendent permissions:
group staff @myset, rename
cindy%s 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/lp’: permission denied
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o E e AR sk AEEs AR s

# zfs allow dataset
ol E & A dlo| B A Eof| A AR =AY & &5 = AeS A F YL £
Asol & ohe 74 8 47k £ o

AL A E

N A EE RS A2 A
2 dolg A E
AL FEL HolH AE

<4 o] E Al Ext

=
o} £ 2 3= A2 A cindy 7} tank/cindy 3F A] 2~ Bl of] ] &k create, destroy, mount,
[e]

Local+Descendent permissions on (tank/cindy)
user cindy create,destroy,mount,snapshot

o] o] ] && Z 3}+= pool/fred & pool I+ A A| A~ Flof tf gt o}5 A gh& vhER L T
pool/fred 3+ A| ~Hl o] 74
n oS3 2 F LA A A B A o gy o)

= @Eeng(create, destroy, snapshot, mount, clone, promote, rename)
®  @simple(create, mount)

= @eng AT A E 2} mountpoint 55 A Kol sl ntE FA| ] Aglo] A FH Y} "wHE
FA"= kY A 2~ A E VLAY A E F @eng A g Al E2Fmountpoint 55 %‘E%
AR G ol= Aol AU H & ow gk

A A tomel Al @eng At A E7} 9 A 5 a1 AF-E A} joeol| Al 2 3} A 228 of off 3F

create, destroy % mount A 3gto] F-of H

n ALSA} fredoll Al 22 2 F4 0l d Al A~ ﬂj]"ﬂ ) &k @basic H & A E 2} share %
rename A g+o| -‘}]%]%L] r/]r.

s Al A} barney2} staff Lol 54 v A Al o] tff 8| A1 9t @basic A 3F A E 7}

=
pool T} A 28l o] 7 9~

= @simple(create, destroy, mount) A g 4| E7} & o gt}
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de7 HAba 9o B

pal

C)

A7 24 (A%)

= staff Lol 24 3 A 2"/l o off 3 @simple T gF A| E 7} F-of o,
Z o] oo o gt &= A}

$ 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 228l of) A] A A g o

# 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~ o] off 3k A3k A ES A A g},

# 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 A3 = 7 v} & A v gt}

o] Ao A= th5 3 22 &5 thF o}
m 261 # o] A| “ZFS E-&”

=
264 5| o] Z] “od o o] A A Solaris A| 22 & o] A ZFS A}-4-
269 ¥ o] Z| “ZFS W A| FE F A}-&>

ZFS BH 55 AA & YEld = dlolE] | E9i vt} ZFS 52
/dev/zvol/{dsk, rdsk}/pool T] & E 2| ol| A AR & A gt}

t}-2- o ol 4 5GB ZFS & & tank/vole| HFE o] AUt}

# zfs create -V 5gb tank/vol

BESWE v A 93 B WASHA QEF o ofo] BFe| £7] 27]2
AEoz AR BT o F Sol, 2F 27]% Folul vlo] ¥ Eabo] WAE F 5T
BE 2718 04T v F o) af of Pk,

T o], 2717k wahi BE O] NS RhE L A9 A AES 93 A A skl A
BA S e 3 Al R el £ 7k ol 4 o))

Bl A48 o T A2 SF Huo @ A RS E51S
ELPE

# zfs get all tank/vol
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zfs get 3 2] volsizeol ol ZA| & B3 (?
e WS et Ytk d & S o3 7&%‘45}.

# zfs get -H volsize tank/vol
tank/vol volsize ? local

/0 &5+ A o & & AR of LA 7} A 55 L ERY

Ao & AR A 8 2 el
o g ARA g W 82 274 9| o] A] “ZFS A A E S A ko] A AT e RS AL

of o o] A A = Solaris Al 28l & AF§-8F= 737 v A o Foll A ZFS EH =
| Gl o) B 4| 5 ALsh 5} I Th A1) o @ ofl 4] 2B B8 Ao
2 LA 2 ol 42 266 9 o] 7| “u] Ao od ool ZBS BF F7PE x4 A0

Y
mo
rl:i
it
R

=L

2

g,

ZFS FE 3 A| 285 A A 5F AV UFS 7 E b A| 28 of A mpo] T2 o] A 5}= 2k,
ZFS FE EO| ZFS EFoll 2% A A 7b vt ol At o & &9 vh 33 25 ot

# swap -1

swapfile dev swaplo  blocks free

/dev/zvol/dsk/rpool/swap 253,3 16 8257520 8257520

ZFS 5 E 5}9) 2] A0S A 2| 8} AL} UFS £ £ 5 2] 25 of 4 mho] L2l o] A5} Eok
ZFS T E % 0| 7Fs %ol §x A7k abs ol Al ok ¥ A A 7L A E
2o gigeh o & 5 oo 24 o

er
e
=)
o
NE
NS

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

A 2~ Bl o] A A = zroﬂ 8o goﬂ oJi} & = AR & W A ) of 5F= 49 o] A Solaris
2] 2~ A% swap 2 dumpad

m % . il
YIS Y S UL S A Gl 24 g g0 2 A2 1

# 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 it X ~El o] w2 4 2kah x| upAl A] 9 ZRS A~ % k) A x| Y E] A ek o)

s RE B F o) 2] B ol o) e A a ) §-2 147 9 o] 2] ZFS 29 A W P
A7 9 27) 257 FRAAL
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ZFS 252 SolarisiSCSI th A & A&

shareiscsi 55 F & EF ol AA st ZES EF S iSCSItHAF & & A vh& &
Jsuch o & 59 oS3 255 o)

# zfs create -V 2g tank/volumes/v2
# zfs set shareiscsi=on tank/volumes/v2
# iscsitadm list target
Target: tank/volumes/v2
iSCSI Name: iqgn.1986-03.com.sun:02:984fe301-c412-cccl-cc80-cf9a72aad62a

Connections: 0
iSCSTH = 1b= Foll = isCSI 27 3t Z = 130 & A A §hv vt Solaris iSCST o 4 3
7R A] Aol EH gk AH A gk U] &2 System Administration Guide: Devices and File Systems °]
12 7, “Configuring Oracle Solaris iSCSI Targets (Tasks)”& 5F & 514 A &

- Solaris iSCSI ™ A< iscsitadm A F Yt} ZFS & Foll
share15c51 e P_% AR5k A = A A 73‘}7] f‘ 3l iscsitadm
s *}%*Vl npAd Al e T x| ko F g A A o tal F&E Ak AR}

whEol e,

o
q,
il
k!
[ife=)
AL
ot
4)

iSCSI th A © 2 4] ZFS & F > th & ZFS tl o] B Al E A & 2] ghv] o) 18]y rename,
export, import 2} o] iSCSI ] Abol] 2k 7t} 2 A =53 o},

» ZESEF o] & uhE o] iSCSI A} o] 52 I & F A oo} o & &9 b5}
25T

# zfs rename tank/volumes/v2 tank/volumes/vl

# iscsitadm list target

Target: tank/volumes/v1l
iSCSI Name: iqgn.1986-03.com.sun:02:984fe301-c412-cccl-cc80-cf9a72aad62a
Connections: 0

» TFZFSEES XS B LHELHU4 o Aol Xﬂ ARk 37 ZFS F &
Lot 25 7HA o o] gyt d & = v 2 E T

# zpool export tank

# iscsitadm list target

# zpool import tank

# iscsitadm list target

Target: tank/volumes/vl
iSCSI Name: 1iqn.1986-03.com.sun:02:984fe301-c412-cccl-cc80-cf9a72aad62a
Connections: 0

TESCSI A 74 AW = dlol B Al Eof] AR UL N

FS &7 3t A 2~ 8l 31}
wpzk7b A 2 of 2] A] 2~ ') of] 7FA] 2 iSCSI ) A2 A H 5] 5t

U}

Eﬂ.oﬁ
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o3 o o] A x] 7 Solaris A1 2= ¥ ol 4] ZFS A}-&

o o o] A 3] 5l Solaris A] = ¥ o] 4] ZFS A}-&
th& A 2 Oracle Solaris % % o] 3l = Al 28l ol 4] ZFSE AF-&-3l= W & A g o},

265 7| o] | “u] A o o o o ZFS 7} A A} F7p
265 9 o] | “8] 1] oJelof o o] ¥l 4] £ 921"
266 3 o] 7] “v] Al & <3 o of] ZFS B-F F 7}

267 0] 7 “e3 3 1} o] 4] ZFS A 3 4 F A&7

267 3] 0] 2] “e ] ol A ZBs £ 4 0. el

268 | ©] Z] “zoned 5 & A K. o] 3”

Oracle Solaris Live Upgrade & wto| 22| o] H/3)| 2] = ZFS 7 E 3} U A| 2~ H o] 3 3k%l

Al 2Bl o] o o & A 5k = W 2 131 9| ©] A] “Live Upgrade & AF-8-5lef o o] 3+

A 28} mho] e o] A B 1= 4] 12| o] =(Solaris 10 10/08)” == 136 ¥ ] Z| “Oracle Solaris
Live Upgrade = AF-8-3}od od & o] 9l A| 28 mho| e o] A BE‘C & 2.8 o] =(Solaris 10
5/09 o] )& FE A L.

» e HE

2T 4 Q4
w B[ JAe ZFS EF S AR FUHE s
o ATz 2Nk Aol T AR 5 el o)
th 2ol A ZEs Hl o] B Al E = 9} & A| 28] o] v A 5 gk v
dlo] B Al EE& F7}ebw (94 o 2| A7L 7] 3hd A AR A Sl A 55 ARE
TS A 519 A 5 8 4 gt ul 194 o A A Tl $ 28 A1
Qo7 T8 4 ol e o] Hed S ThE 52 ohel Al 28l g o ool 2l 73}
Row], 5 BAol 0w FE TS E1E THokE A o A of Tk
ZESoll A= dlolH Al E7bud o of el 9= B2 of o W] ALZ vl o] Bl A E 9} &
s S o] Aol 2 ek o e A o A & A AT A,
o5 ool € A = el A Ao, ol A = 55 A0 E SR 5 sl el e 9
)2 91915 Ho ] A Sl 470 2 45) el w o] A E] £ S vl Foho] 3o ol
Z7}E X] 1‘3_;'3 d) o] E] M| Eof o3-S v & & 95}

>

Oracle Solaris & & o] A A ¥ A| ~ 8l o)) & ZFSE Ao s uf| o} 2 A} &S 1864 A &

n 8] A o o) F71E ZES 3F U A| 2~ '] o] A mountpoint 5= A 27} legacy &

H
m H| A ] °ﬂ°—:}%€‘é‘6LﬁHZFsﬂl°lﬁixﬂ S|
gk ol ZES tl o| €] A| E & F7}35}

=
2 2 ] o
o 1 = H -,
» 42 zonepath®} tH At zonepath 7} B ZFS 3} A 28l of] AFF5} 01 5 A3 Fof o=
74 %~ zoneadm cloneol ofod BA| & 9]al ZFS E-A| & A5 2 & AF-23H o} zoneadm

H
clone &4~ zonepath/] ZFS 2~ Y Ak& qh5 51 th A} zonepathE A2 A v ).
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e A= 28l zfs clone @ = A& < § *L]D} A W &2 A 28 e
4w A]: Oracle Solaris Containers- E] A2~ 2] ¥ Oracle Solaris & & ©] A| 11,

]
N
[es!
w»
_\|:l

Bl v Ao of o o] $] %)t 7§ Oracle Solaris Live Upgrade &
3 3o A 312 542 A 250 & A Al oF ok 1% Al o
H7] A5 7Y Al 28 2 57FE 213l Oracle Live Upgrades A o gt}

\:

= 1Y u] ZFS 3} 4 A| A& Uub 3
F7bl ZFS 3H L A] 28 ol 4 mount
£, tank/zone/zion ¥ Y A ~E]
o o] mountpoint 5& F K E

oint

e}

W T ol > )
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mlo

ot 2
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# zfs set mountpoint=legacy tank/zone/zion

zonecfg ™ % ©| add fs 5t 9] ™ 7 & AH-&5ho] v] A o od ol ZFS Y Al Al S FUHE
2= gl 2=},

—

Th ol o 4 %) oo The) xhol] o] &l H1of of ool 4] u] Ao o o] 0 % 7FS 5o A 2K o]
F7bg e,

# 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=/opt/data
zonecfg:zion:fs> end

o] F2 ZFS ¥} A] ~ 8l tank/zone/zion= || FA E zion @ ol F7Fg T} o]
ool 2 /opt/datacll u]-—?—E 5o} g) /\1/][:} 3¢ A 28 9] mountpoint 5= A H =

legacyE A A afl of 5} 2L 3} A| AF] S th& 9 A] o O] | b EE %iébl“%. g
Fe| A= gl A 2" ol A 5t S s A AR " 5 ol ok gk *]/\E“%E}%
2] A7} atime, readonly, compression 5 2| 5=

=
9] A of) ThA| mh = 3 5 gl a1 o3 o
A0S bl A 2ol 4 WAL 5 g
uE Ag sk Aol A gle] vt

zonecfg ™ @ U zonecfg i 2] A~ F8 S A Bt W ol o g ARA g U] 2 2] 2 )
e Ak ‘] Oracle Solaris Containers- E] ot 31 -1 "' Oracle Solaris 9 & 2] A1,
“of of» é RS AL

o
A A 4 %E]% g el Y dste F HH S 55317] ¢ 3l ZFS+= zonecfg W % 2| add
|ded edodo Ho|E A EE F71E F o e 2 x] %rsw] ).
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TR el ol 4] A1 of of Fhe) xhol o] af 1o of ool 4 u] R o 02 7FS Tl 2] 2o
9]l v ek,

# zonecfg -z zion

zonecfg:zion> add dataset
zonecfg:zion:dataset> set name=tank/zone/zion
zonecfg:zion:dataset> end

shed 4] 22 F7hs) el o] ol A ZBS 3Hed 4] 28} tank/zone/ziono] o] ] 74 F
zion @ ool EAIH ]tk ool Fe) A vl A AR 5% Y0 E AG S AL 3}
A 25 S RS 4 o) g o B o, o of B Ah A g ahE A} BA a3, o] W

=
HA 54 A28 A S8 A o] T 4 g e
g d Al 28] Fobel ], o] ol A ZFS 3 A] 28] tank/zone/zion©] o] W] T4 %l
zion %3 A of] A FH Y Th zion o3 & Woll 4] o] 3t A] 282 tank/zone/zion & &
A A 223 4 A 7 tank ek 7 B oA 23 4 ol gl ok 9198 sk el 4] el
B EFHE Gl /M 22 AT R SF AR 7 29 ol T
AR F U B S A A A e o 3hd A 28] o] F o] mhx| et 7 A 8 A9 A sk
7|2 HA o AHEH U 5B HA S A FEHA 2 A ¢l 7L EA 2
ziond Y T},
gl vlol B AlE el A of o WAk 9L Al 2] S5 H RS A5t F5 94
Al2dlE s syt HEo], Y Ae|Ae 2 ake RbE Y HAl sk AL, ob W
AA 2L A 2] AF S AT sk sl 9L A 2] el ZFS EF & e
BrAA a2z FUHRZIS S S T AdsHrh AR WS ve 2S
B4 2

Oracle Solaris Live Upgrade & A}-&-3} 4 ZFSBEE ¥] A & °
A g dd vlolH Al EE Al A Al 2 TR A o ¢7] A8
213} Oracle Solaris Live Upgrade & A 3 gt} o & 59 th5- 2 25 ok
zonecfg:zion>

zonecfg:zion> remove dataset name=tank/zone/zion
zonecfg:zionl> exit

o3 o v oll 4] 51851 23 ol ol 2 A4 T o) &L 267 ] o] A “of o] v ol 4] ZES 55 A

HeE A4l L.

B A o o o o] ZFS &

i 1]
A
S

zonecfg ™ ¥ 2] add dataset 5} W & & A}-&-5lo ZFS EH & 0| A A o o Fr1E 4
Asru Tk 28 zonectg ¥ H 2 add device 3H9] W B S AFE5H EH S o oo

F7he sl ek

chg ool 4 Ao o3 of el Aol o8] Ao ol A ] Ao oo 0 7Fs HFol
F b e,
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# zonecfg -z zion

zion: No such zone configured

Use ’create’ to begin configuring a new zone.
zonecfg:zion> create

zonecfg:zion> add device

zonecfg:zion:device> set match=/dev/zvol/dsk/tank/vol
zonecfg:zion:device> end

o] T2 tank/vol =& S zion & & o] F7}gh v},

A EFS ol F7tsld BF o] &4 fl of s 3k A] rr et = Bl 913 o
EEE FAUFUL 58], 9 e A nte EE AT ]l A|AF] Ao & Yo I|=
ZA5E e e utd Al AE S s 4 °V\L]"/]' °4°j°” XLX] F71e} T = Bol 93 o
of] gk AFA gF W) 82268 H 0] A] “zoned 5 & A H o7& F A A 2.

g ool ZAA F bl o 7 AA g &2 A1 =] F2] A7 A: Oracle Solaris
Containers-2] 222 ¥#] Y Oracle Solaris & & 2] A1, “d 2”& X s}A A 2.

S Yol A ZFS A Z A4 F A&

ZFS AR E2 g Yol A s AU AT - glsuoh o A2 B2 T A%
ko 7 Ao o °3| LH of| Al AA| A A AR F A o5l oz v A o ol A TR AAFAE
zﬂc{’?ﬂu]u} Z Y dolg A EE o 71 F ol ete AA wh57], F7F A A
T E9 =AH E*é%frxéﬂ%‘%%‘% o o ol A 5] &= x| eF 51 T} zonecfg ™ & <
add device 3} 9] W # & AFS5te] 8| A AAE ol Frtst A LS
AF-g-3he] 2= zpool ”é oz oo Yo A A E&utE 4 syt

A W ol A ZFS 55 B & #el
tolE] Al E7} o of] 9l Fofl o el A7 ER dlo|H N E 55 FHE AT
T AFH ok Hl“’lﬂ A E7}d ol 98] Foll= e £ Abo] 217] AE o] 1‘“ ER
EAE a1, BE Al o] ¥ Al E AA| 7} 2 7] 7h5 g o l%% of, th5 TS

A s AL

global# zfs list -Ho name
tank

tank/home

tank/data
tank/data/matrix
tank/data/zion
tank/data/zion/home

tank/data/zion®| ol F7hd 7§ 2 vl o] H Al E= th 5 5 A WS 2 Hio

Hlele A= 4 7k B WA S PdESET AR

tank o o] & -

9% . Oracle Solaris ZFS IL& Al 267


http://www.oracle.com/pls/topic/lookup?ctx=E38901&id=SYSADRMzone
http://www.oracle.com/pls/topic/lookup?ctx=E38901&id=SYSADRMzone

o3 o o] A x] 7 Solaris A1 2= ¥ ol 4] ZFS A}-&

268

dl o] e 4 E 2] 7Hs E WAL S QL2 PN

tank/home o] e - -

tank/data o ofr] 9 -

tank/data/matrix oji] & - _

tank/data/zion o) o) sharenfs, zoned, quota
reservation

tank/data/zion/home o] o sharenfs, zoned

tank/zone/zion% RE X R =917 H Lo 7 A S, BE AL »7] 7l 56,
HEA S E5hA] o= dl o8] Al E= A3 BolA] ghsruith v S o &2 NFS
=

A E AFs 4= glom 7 ofod | A7) sharenfs 55 AL E WA = g5t}
- T oS Ao Al e gl &

°d o A2 A= zoned - F AR E HAT F glFHTh
et e &5 7| wf v
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# zfs list -o name,zoned,mountpoint -r tank/zone
NAME ZONED MOUNTPOINT
tank/zone/global off /tank/zone/global
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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 = A X2} tank/zone/zion Bl o| E] Al E7} e x)] vl E 5 o] & E 2] 9
o] Fofl f+2] 544 Al . mountpoint &5 A E = dl o] B A| E7} &l A A] A8l of npg-EF
A x| 7} ofv] 2h, vl AT ol A A o] 5 HE S ke g ok

t o] B A EE of o of| A Al AsE A o 4 & A A & vl zoned 5 F B EIMAFEF LR

A A A A ket o] T4 o] 2k Ahed o A o] ok g Wit

A1 23 Qe AR ALl o] B A E o} T AR o] A WA AT gl wf ol
mountpoint &5 W7t AX 5 FEo 2 A= At setuid o] Al o] 3} A ~Hlof Eaf &

d
e

f
n

P

EWA Hel oS WAl E $al], oW Ao 2 E do|E A EE A AFE 5l A ] o o

0 2 A9 okgtt} zoned 5F A HE offE A F}H7]
Hol tl o] e 4| E2} L E AF<=of| Wl Sk mountpoint 5= AR 7 A oz AR5 0
setuid o] ¥l o] £ 5} A] E AL setuid 5= AR A A A=A Felaal A L.

Bok ok o] gl=A] Flgh Fol zfs set = zfs inherit ™ & & AH-8-3F¢] zoned
TEARAREE T dFUTh zoned 5F AR E AAIREE o] E] A ETLd o Yol A AFS
TU AT ALY SRS A5 fayh vl olH A ErEulA o e el A o o] 4
AL S A e ol 5 A RS WA A A 2

ESUE Y R5A0E 5 Ak A ae] FYLTh 5AE ALY Fol e JuE
$7 el ot n 2 Fo] A8 BobsahulE AR 4 ook A A Aol

Frg-otel eh A oA o A F =5k A o] B4 vl Ao A E-2 whE wf o] B b
Apol 7k 5 )Ll Th o] B4 S 3 A 617] 913) ZFst A B2 F 7] 5% AT o)
oAl B F & A A A e o 4 2] &8 K] QAL BE vk E 2| g o] E FE| A
A2z R

| S .
AR M A A= dRbA o & ©hd 9 Al A"l d S et i A A 28] ot el A =
uhEE 57| & g
bl Al 2F] o) mhp-E A A o] ti A FE Fhol| st /= A
&

oh ool A A FE HZE /mntE A
# zpool create -R /mnt morpheus c0t0do
# zfs list morpheus

NAME USED AVAIL REFER MOUNTPOINT
morpheus 32.5K 33.5G 8K /mnt
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o g} d A A8 porpheusol] A PFEE A A o] 2] tf A FE 9] /mnt el AFA o

SOk ALA . Tl 2 ol A s whEE A o] 3 /e o] A A2 E e
Z7| A 2 Eo A ut | A o) 23 th, o] 3+ A A8l & -Ralternate root value

T = AbEsle] o & "]3\—53:39] 2SO A T——E"ﬂ R AV 7EA & 4 sy ok

# 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

N ZE = 7hA 9 )

WA £ EE ALgale] B2 FAE FE QgL o] 75 e @A) FE| A8 AEe 4
nheE AR o 4 5 gl B A E e ol T R e ohee] 8 43 4 gl
2. bsbel] f8-gh ok ko] A Aol A AW ol 2 o] A v A & n}- & = u o]

7)5g A8 g

Th o of 4] r/qu] EAZZ /mntE 225 morpheuseh= E5 7HA F v T} o]
o o] A morpheusE o] Aol R H 71 o 7 7} g},

# 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 44.1G 21K /a/pool
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o 30030] A HET 5 gl Al aE BT

shube] Eol A o] A 7hx) SR HEWAY 5 9o m R AA| %7 AR shitel
0FE ol A AT TS ke LFZ AW shE A 02 A9 P

tEAdE ARt & A Ee L A 2R ] 7EE A o] AR E A AR BE v e,
A HBA = 25X E A 22 stE g o] EA o A = A A] FalsiAd Al L.

1

O

o & Sof, A 2po] e ZFS Fol 4] T 2 2ol @ 5 = A ko] kA shil WA 4| 2
4%5& 27 A5 L F g,

BE BLE 9 0] S el 3 A Aok ol 2 eh 5 uhA 0 2 Bl m o] 1A & A
AIThShaL APE G 7 ol 1= o] o] W ¥i o] ol mpet E 5l she) 4] A8 EA
ATEo 2 o] 53 5 5Tk hE sl of, B wl 9hel ) aw) FAo] AT AP, S8
=239 RS A A S o AR ke 0 % s Aah vl £ T HAtoin]
o] 4w 4ol 4] T} 2] 2] o445}

Solaris Fault Manager+ &3+ = Lol A4 54 T4 U= &7 44 A ZHE
MERF 7 SR e AA Aol AT - AA B A S Bashes
WAOE kEEso] e o D B A EAE FAT e

BELTES o] E sl o] Bl A A )

SESo] El A HA 0 RS A sl b3 B Y S b 02 A g g,

# fmdump -eV | more

vdev.open_failed, checksum === io failure - Al & A5l o] 219U o] &5+
v A & = A 5 ol A 8l A] o= 749 fmadm faulty 7 B = AFS-5Fe] A E = A A
Ao 2 WAE 7 gl F o

)
R
K-
fo
S
N
N
3
ox
SL
&
X2,
dlo
o
X
Auj

z

4 7 2 AL AA T A=A

" 3tiostat W= MAA LRrEFAT FEdS Yt s T
AF8-8hed 25% A ofl Tt g 8ok AR gt

Oracle Solaris ZFS 2] A 4 . 2013 6¥



Lk stEso] FA 2

# iostat -en

---- errors ---

s/w h/w trn tot device

0 0 c0t5000C500335F95E3d0

0 c0t5000C500335FC3E7d0
c0t5000C500335BA8C3d0
c2t0do
c0t5000C500335E106Bd0
c0t50015179594B6F11d0
c0t5000C500335DC60Fd0
c0t5000C500335F907Fd0
c0t5000C500335BD117d0

9] E ol 4] o5 )% T A3 corodoo] W H Y ok ohE T EE AL ko] wr)
AR FA 2 FF EAF o,

SESESESRSESESES]
=
[SESESESERSESNSY
[SECSESSIS RS S RN ISP
=
[SESESESEST SRS RSN S

# iostat -En

c0t5000C500335F95E3d0 Soft Errors: @ Hard Errors: @ Transport Errors: 0

Vendor: SEAGATE Product: ST930003SSUN300G Revision: OB70 Serial No: 110672QFSB
Size: 300.00GB <300000000000 bytes>

Media Error: @ Device Not Ready: @ No Device: @ Recoverable: 0

Illegal Request: 0 Predictive Failure Analysis: 0

c0t5000C500335FC3E7d0 Soft Errors: @ Hard Errors: @ Transport Errors: 0

Vendor: SEAGATE Product: ST930003SSUN300G Revision: OB70 Serial No: 110672TE67
Size: 300.00GB <300000000000 bytes>

Media Error: @ Device Not Ready: @ No Device: @ Recoverable: 0

Illegal Request: 0 Predictive Failure Analysis: 0

c0t5000C500335BA8C3d0 Soft Errors: @ Hard Errors: @ Transport Errors: 0

Vendor: SEAGATE Product: ST930003SSUN300G Revision: 0B70 Serial No: 110672SDF4
Size: 300.00GB <300000000000 bytes>

Media Error: @ Device Not Ready: @ No Device: @ Recoverable: 0

Illegal Request: 0 Predictive Failure Analysis: 0

c2t0do Soft Errors: @ Hard Errors: 12 Transport Errors: 0

Vendor: AMI Product: Virtual CDROM Revision: 1.00 Serial No:

Size: 0.00GB <@ bytes>

Media Error: @ Device Not Ready: 12 No Device: @ Recoverable: 0

Illegal Request: 2 Predictive Failure Analysis: 0

E —

ZFS & 7 w| A] A o] th3F X A~ El ¥ 71

ZFSt E U A L H7E A &AH 02 FAG = 7 o] 9ol = B4 ol = ol EV} Ay S )

syslog Wl A A| & AU e} o} & A vpe] Lol A= & oWl EE A A gt}

n R Ae) A3 - AR 7L FAULTED ATEN 7t Bl ZES+ E 0 A3 5] S0l EAE NS T
N5 UHEt = WA A& 7] E 3 of AR 7F ool kel AbE| 7F 5 v] gt
H Al 2| 7} A G5l o] E& A AL A 2 B gy o)

n doJg A _dolE &Afo] WA E A9 ZES= SAto| A E A 7] H A E
A st WAl A& 7| F3 o} o] w A A= A5 H A= S wigh 7] 55 a1, o]
WA 22 = W A A & A A B A E <5 o)

n ZEORYUAANLF-F HFE AR eFIHAEHE A ] A} o] syslog
W A A 2 fmdump S F3l o] 7S K g}
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gEythol L HEE 584 SF B dlold FEA el sl gahA vk e
o] & = BE AA &7 vl A A M Bl A EA| sk Sefo|v] Ao A=
A g o},
= O = =

ZFS A F A E& A}-&-5)o] A 41 dH
ohg Aol M= ZES 9 Al 28 e AL F 3 A AE s s A ek W el
o & v g o)
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w275 3| 0] x| “ZFS A A4 Fof| i A 7F ) =A] Eel”
= 2753 o] A “zpool status =& A3} 7
273 9| 0] A “ZFS & 5F w| A| A of] tff Bk A] B B 7”

n  AA g ZES A A4 EF A B = zpool status W

» EUAA LFE

s E A AR E A3 o]l - ZFS ™ ¥ 2 zpool history ™ 8 S AF-&-5fod A E 4=
A

o] -3 2] ZFS A 3 2 < zpool status " B 2 TR H L T} o] B B2 A~ F] o A

WA g Thef et & 75 A sk AL 7H Al e A E A shed AR = 2 A o AR g

ARE & T de A A e a5 Ao o8] 7 o] &4 7 Exf st et

ol e 3 Al H oo AR A ER Y A & Sol dlolH 4 L=

UHbA 0 7 AR 5 shrtel A & 7 Al 5& Al s AL L {7 E A A A E

WA gL a4 BE o] B A A 7 A A B = A2 ok sl T

gk zrs At Ql Rl o] F ¢ F U AA| & FE Aetsly B g} o] 23 & F9}

AR A2, 170, FA D E S FE B Th fmdoll o3 B % ZFS L {257

Al 2~ W] A 2] 5k o] A U o} o F- 0] 7 - fmd W A A & F 8l ARA g B A A S

Al ¥ 5k zpool status W& & & o] 5 = o F )

7|2 B 22 A s o g gy o

n 3l TSt 739 zpool history ™ ¥ & AF5-5le] dl & &7 Alvhe] 2 o] Aol Ag-F
ZES & S A e A & d & B oS3 25U o}

# zpool history tank

History for ’'tank’:

2012-11-12.13:01:31 zpool create tank mirror c0tld® c0t2d0 c0Ot3do
2012-11-12.13:28:10 zfs create tank/eric

2012-11-12.13:37:48 zfs set checksum=off tank/eric

o] 22 A3} oll 4= tank/eric 32 A 2 8lol v gk A 24 o] L& qFFo %
AR E dFHeh ol TS A=A 8= A Y

n A 2~®Hl & = /var/adm/messages 3L o] XA F| = fad WA A & S /HE
Al gk o},
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= zpool status -x 8 ¥ = AF-&3bod A qF HF 2] & FF o
w05 A E T st S/ E 5ok

A A A T
ZAgto] o= TFA oY
zpool status -x ™ & & AF&5}od HFE 2l
dFel= A S E FA4S W)

o] Aol A= A 75 9
wpg o] e o A g e, o
Aekal7] 9o 4= A sl = 4 7}
o F ol A kA b5 7 of 2 A & Hah i ol o o 3Tk,

ol
ot
=
Ao
o
ps
R
offt
|o
fru
¥
o2
" A
Ry
rl:l

Al 28] ded Z] A7) el = A] el sl 71 42 B 2 zpool status -x 8 S
ARSELE Ay e} o] W 2 A 7 A g Erk A gy of v A A A 9l 9l Fol
Al2~elof gles Aol HE 2 o3 22 Ul $5 24 ok

# zpool status -x
all pools are healthy

K ENLE G 4E A o HEd e
AAE RS 239 F)ol ok AR Ao S EA )

zpool status "8 & ©| " & & Aol o &b AbA &b -2 82 3| o] A| “ZFS A A E AL El

Ao s A

zpoolstatus €8 ZI FE
A A zpool status &3 A= b5 vl

# 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
scan: scrub repaired @ in @h3m with @ errors on Mon Nov 12 15:17:02 2012
config:

NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@ DEGRADED 0 0 0
cltldd ONLINE 0 0 0
clt2dd UNAVAIL 0 0 0 cannot open

errors: No known data errors
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Ma

ZFS AR 2= T8 AH&- 3k

RAID-Z A A] # W ol A= 577} A 5| A] &5 T}, o] 7§ ZFSel| 4] FAkA <l
ol & AFHoZ HA3le] 7| E A Hof| A &AE dlo|H & A 55t 12
Al =g 5}

ol 2iak 25 ol 4l ol vl 2k Al & Ul 82 281 o) 7| R A o5 73 Sl
CEC RS

Aol HA AT YA AF s A dl o] B 7FEALE = A oA -5 e Y T
Al A el F o] A Tl 5 o] Bl A Ay Fo] LA T

2 e ) 4 B W B ol Th gk A S o g2 290 3 o] 7] “e] A wi & Ape) 7] 8
Ha s A8

IFSARALE 22U A

zpool status & & 2] scrub 2 A A A 32| W) ZFed o] & 2] Abel o o &) 4
o] AW E Ab-g-5le] t o] B &4 &7 Barvt A 2HekA] Ehld = Sl AR,
A| 2Bl o A & 7 7b kA =] ol = A of F-of= th & E I o] B Y o) F ol mpx| Rt g
g o]l FEE T g Al do|e EAFo] AR 9 & 7HeAd o] = Th

o H

o LT

N LT PR PP R RS 2

B
oo B 222 9 o] A 18 a4 ahiz ol ol &b AbA & o) 82 201 5] o] A] “ZFS 52l
A2 ¥R AP E FESAALL.

ZFS | o] 6 &4 & 5

zpool status & Gl A @ F7} E3} AWE £ o HE EAFTh o] 23 2 Fi
YlolE 2388 =X odu) zhel =

dole] 52| T ZI1E FA| ¥
2+ 22 wjube} A g ok

dole &4 & 7=k AW A Yk ol L {ob vk e E W el &A=
tlo] B 2 Qla] Aol shite] 58 T2 T3 4 /O 57 7F A il 52 RS Y o}
FEZ Y| AR L HFEHOEH EAS YOI X Yo F o] 270 URT 7] 25| A
gEyrh 7|2 o2 AE e 7t BAHYCE AA o7 F5E A A A=

eruie o & S ohe st 2]

ali
33
o

)
zpool status -v A1 & AF&3lod &

# 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 @hOm with @ errors on Tue Feb 2 13:08:42 2010
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config:
NAME STATE READ WRITE CKSUM
tank UNAVAIL 0 0 0 insufficient replicas
cltodo ONLINE 0 0 0
clt1ldo UNAVAIL 4 1 @ cannot open

errors: Permanent errors have been detected in the following files:

/tank/data/aaa
/tank/data/bbb
/tank/data/ccc

fndoll 21} A 28 4 2 /var/adn/messages 7o) & 1] 522 v 4] A1 7} A F o,
o] 21 3 vl 2] 2] &= fndump ™ 8 & A 1o} £5 2 = o).

o) ol B} 4k 5 ol Aol o & A4l G ) 296 3 o] A] “Bll o] B} 4} 3 A8 E
SECRIPARY

F2hs) g AL A AR A 3 2

AL A 4 9l 7% zpool status & & ol UNAVAIL AFE] 7} 32 A Hu ), o] AbEl &= Eo|
A5 JA 28 o] ZESol| A A & 4 7 §AV A& A 7 9 =S
oju| g ok A & sl £ A9 7}” FA S AR 7 oAl 2 A5 Fel e oludt
AR o & o A 28 = gl o} 1"“%?7(] U E AT 1%01 e R =t
o) 7 E X A E Al 28l of| thA] A 5o UHE A S P dl oF gl o]
1Ay 5hod UNAVATL AFE] Q1 A Al S A 8l of & 7 - 284 5| o] &| “ZFS A A4 E o] A A|
o AE FRIA AL
AR FE FEE=v Y HE FE Zo A unavaIl’! A oS FEASEE
SRR
v U EEHFEF )23 A - 150 9| o] A| “v| 2] ® ¥ ZFS FE F o] tf A t] 2~ F o 4]
%E”
n FE FA )23 aH
w157 30| A “ZFS FE F o] t| A~ 3 wA W
» AAFEFAH EF 15700 A ZFSFE FHEE FE ZAWAEET
o & 5o, AA &7 F fmdol| A th5 3} ] 23k vl A 2] & A1 SlFuoh
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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: alfb66d@-cc51-cd14-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.

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

AR A 2 s A uh ol o g AbA g A B E B e zpool status -x W H S
ARSI Al L ol & B o S oh

# 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] Z2 o 4 cat1do &A1 7} 25
oivha geksw s g 4 A &

J%
=9 ok AT

Sep 27 16:58:50 e6bb52c3-5fe0@-41lal-9ccc-c2f8abb56100 ZFS-8000-D3 Major

Host I neo
Platform : SUNW,Sun-Fire-T200 Chassis id
Product sn
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Fault class : fault.fs.zfs.device

Affects 1 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.
Impact : Fault tolerance of the pool may be compromised.
Action : Run 'zpool status -x’' and replace the bad device.

# fmadm repaired zfs://pool=tank/vdev=c75a8336cda03110

go WA H FAE Lot Tol AAAH LR ATt A HlsAAl L dE 5
o3 ZE o

# zpool status -x tank

pool ’tank’ is healthy

A AR ZR A2

Al 2wl ol A 7H A 7L $bA 8] Al A S W zEse g A A S 2 5 S RIS AA S
REMOVED A Bl & A ghuch & 2] o] | A4 2l of] whe} o] 2] A = ol sl A A £ o]
AbgEkA] ekl 2 e il 28 A S T = sy oh el " " A o RAID-Z
A o] gt 2Rk A| A EH Fol| A& A A% QG Th oha I 22 2 A=
2 o] UNAVAIL A Bl 7} 2 = S5l ek o] ¢ A 7} b A| A = wl) 71A] ] o] B of]

o 4] 23k 5 gl 4 o,

v o] BE A 84T A AR S
RAID-Z(raidz1) & #| ol 4| s}t o] AF2] A 7} 7;1] A A
o) t) 2 = A ol A] H AF9] A} A 7} A A E A

TEHERAANANAA

e A 7h ehal @) Aol ahet B4 b A s AR A 7 ek ek g A 7
ES 2 A7 Sebo|n el B9 v E9]2 ol A S B e of vk 42| 7L USB

A7) o] 71t 7] ek o] B4 v 4] & A 4| 5ol kA A Al of ik A 7 23
D229 49 AEG ol A 277k WSl BA 7} o] 4 2| 280l 345 A &
Falgich o) A% AEBel & Aok dh vk Dol H 228 ) e o))
5 £ AL EA L% ol 08 |2l BAL S slo] 2 Sk slo] 749)

eb 2eba vl oh S ebo] Mol 4 &R oA sted A 2 x ol o o] 4 EA] 5] A
A7 S b1l A 2 2k o of Fhuleh 281 o] A A A A

[s] pu
SEEEEECRETRRES

¢
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A od A o] =AMl 79~ F o] SUSPENDED AHE & 4= syl ok 2 A A A 7} 8l 2 2
] 7} 2] SUSPENDED AT Ell & S+ A §Hu o}, ol & 59 o} 52k 25 o}

# zpool status cybermen
pool: cybermen
state: SUSPENDED
status: One or more devices are unavailable in response to IO failures.
The pool is suspended.
action: Make sure the affected devices are connected, then run ’zpool clear’ or
'fmadm repaired’.
see: http://www.sun.com/msg/ZFS-8000-HC
scan: none requested

config:
NAME STATE READ WRITE CKSUM
cybermen UNAVAIL 0 16 0
c8t3d0 UNAVAIL 0 0 0
c8t1do UNAVAIL 0 0 0

PR o] HH & &2 s AA L7 ATAAIL.

# zpool clear cybermen
# fmadm repaired zfs://pool=name/vdev=guid

ZFsoll B A 7H-84 &

2] o
o
AR & Al 28 ol t}A] 1 A 51 ZFSol| A A5 o Z &l o AR 7t AL 7 gk A & 7 A s
) i A== B LR =) M% Rh= Olﬂ oJ| UNAVAIL 5=+ SUSPENDED AFE 91 A vt
Al 2~Elo] attach ZTEA| A L] A Z A L EE 7 fof = ZFS°1]*1 259y &
s o R BE A E A 20 G o) Fol v 18| o] = 5] o] Al ~H AlSY Fol AR E
A g 739 zpool online ™ & & A}-&-3}od o] Al A A & A& 4= 9l omf thA] o
0] 7} 5 9l & & ZFSoll def ol g o & 59 ohg 3 2 F ok

oF
=
7

# zpool online tank c0t1do

FA S 2epel o2 AR st w2 70 ol o] A el o & AR A A& FHAR A Al L.

ol el M= AA 57 7+3 el, dA1 A L7 2§71 2 A A ol of 3l
A ghe

s o s
B} o553 2hal
SR BAAgt s Soleda Rostnz A VhA vt AR e Sl AT
st
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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
scan: scrub in progress since Tue Sep 27 17:12:40 2011
63.9M scanned out of 528M at 10.7M/s, @h@Om to go
0 repaired, 12.11% done

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 2 0 0
mirror-0 ONLINE 2 0 0
c2t2d® ONLINE 2 0 0
c2t1d® ONLINE 2 0 0

errors: Permanent errors have been detected in the following files:

/tank/words
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ZFS A R} &£ F o) A oA

A Eafol A o] At o] Fol| ARl EAfol " T ol A= A AAE

] 2 o S [e]
A ok gt AR E wA S F = o P = F 401] R = Llr%.
w284 9 o] | “w A 7}57 A A Q) A] 2l
w2859 o] A “wA T 4yl AA”
w285 3| o] 7] “ZFS A 7 i%Ql z} 7 A
w290 # o] ] “g]| A & Abg| B7]”
A A 7F5 g A A %] &l
oA AR FE A YE Y A AAAA HolHE HAE S 9= FEE
LA 2ol glofok gt o & Fof 4WaF vl 9 TE]/\iﬂ‘U NAVAIL AHEf Q] 739 A A
Aol HEAE S AT F9lon g EF AT E AT F A FY ek 2y
4"} 3k RAID-Z(raidz1) 7HA & A 9] 5 t] 2~ =7} UNAVAIL ”EH el 7% Ho|H & 7
FoEFRG EAEo| glong oyt Aar wA T E5y ok AR 7
AR gl o vp 22lold 49 Z o] uNavaIL AEN 7} ok gl A A B A T 4 ol F e
TJE v AAAA Q] d o] B & 2§ 5l A Eo] F-5T 9 AR o] £41El o o] B 7} A
A 2 E A T

o2 FA A citldo Bl A= A S 4= gl ow Fo ol = A EA B
c1todool A E-AF5 vl

mirror DEGRADED
cltodo ONLINE
clt1ldo FAULTED

C1todo | A 2 WA T 4 oAk A AL A Q] BA| E2 AL 5 Qe m R d]o] B AR
e EE R o

thg A ofl A= UNAVAIL T 2~ 25 LA 3 4 gliu ok oNLINE T 2~ A= F AHA| 7}
UNAVAIL AHEf o] B & w A &k 5= gl 5t}

raidz FAULTED
cltodo ONLINE
c2t0do FAULTED
c3t0do FAULTED
c4t0do ONLINE

oh& Aol 4] 2 Ak9) B 22 Al B 5 o AT, Tl 2 2ol Qs EE ol o] E 7} A)
SEELESENIE)

c1todo ONLINE
clt1do ONLINE

t] A~ 3 7} UNAVAILG] 7§ = A 7} uNAvAIL O] 7] W) Eol] WA S 43 & = ¢l 5 o}
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DA 5 = A
AR EAE Q3 F o] UNAVAIL ALER 7F =] A vt A A] o] vl F 5 -4 of] U - B2 ] o] E]
2F7F A= A AAE A A A S Qs SR FTEAS AFEEHA
oo &AM E AR E A5 S = AAA do|H 7 A 7] & ek T} o] 34
FYFHAE EE AL TAS A A o5 o] HAalEof A dlo|H &
e RS R A=

Z 5ol th gk ApA g ] 22 298 | o] Z| “ZFS A A4 F ANEe] A B E

o 2
B2
ol
ol
>
>
fo

ZFS AR A 2 A A

oA s 4 ook A A 2 2l 591 . zpool replace ™ # & AH&-5hod A X &
WA YA & A" AAE o E AR v S A oS v 3 s
A A L

# zpool replace tank cltld0 c2t0do
ol WH AR AR e o o2 AT E TAUA A )N A ZAZ HlolHE
plo] L o] A g v} =3 %

Al 2ol A S} B3] 5 A A @ 4 gl ek ofbn] A 2 A A o 2
AR wA 7 7Y e el A < =

# zpool replace tank cltldo

ol > XU E A ¥ HAIE TP oA ARG AR vk v 2] A ol A
die] Bl & 2| Adw &g ot

zpool replace ™ & ol tf gk XA gk W) 82 72 9| o] #] “A| A} 4 ZF o] AR WA E
R4 L

o) 10-1 ZFS A R4 E 9| SATA Ul 2~ =2 1w A|

b ol ofl A= SATA F A 7} = Al 228/ 9] v 2 & 5 A A4 = tankel 4] & A (c1t3d0) &
WA = W S B Huth c1t3do Bl A TS 22 9 A (c1t3de) 2] A Bl A AR

WA st H o A3 wAE A E5H7] Aol v A3 E A &l Al &l oF g o A g
Y23 7FSATA H] 23 7F ofu| W 72 9| o] 2] “A AH 4 & 0] A A] A S F R4 Al L.

718 A = o3 2y Tk

s AT Y AF(c1t3do) S L= etel o 7 AT @A) A& F el SATA Y AF =
T4 HATE T AF ek

= cfgadn ™ 8 & AFE5hod 1A ol Al & SATA T 2 = (c1t3d0) S A M g o} 74
slA gt o] e HE FA e Szl t] AT R Fo| vl a# o] = A E2
A& A 7h g ok

107 .« Oracle Solaris ZFS & #] 3] 2 % = B3 285



ZFS A A 2 A 3 2

286

o 10-1 ZFS A A4 E 9| SATA t] 2~ 2 w A A%)

U] AF(c1t3d0) S E2] A o2 wA g vl uNAVAIL Egto] BB B A 0 2 A A5l

71 o)| Ready to Remove ¥} &4 LED7} A & =#] Ehel g of (A& 7153 74 ¢
»  SATA U] A F(c1t3d0) S thA] 74 3y o},
A A (c1t3de) S 22kl o 7 A A gk}
" zpool replace ¥ % & 2§35} T] 2~ F(c1t3d0) & 2L A| gl Th.

F - °]ﬂ °ﬂ = %% ¥ autoreplaceE on 22 A A3 73 -, Al A A| 7} o] A of] Fol
o fi ial A 9 A ol A W74 =] ¥ zpool replace ™ %= AF-§-31A]
= A slegofo Aut X A=

o ASNE T2 AFOZ S Aol = A E A% @] Ao A E T 5
2ol 5 Felaf ok gyt dl & o] A g Tl 235 WA g 5ol = o] A 5]
c2tado”t 24 3t 23l ol ] A o] & ZElstAl Al L
# zpool detach tank c2t4do

o EMAG]A Aol 7§ AR 2 8 sl A9 A 9 52 2|9 of ek,

# fmadm faulty
# fmadm repaired zfs://pool=name/vdev=guid
th of = ZFs A g4 Fell A Bl 225 Al ohs DA & BolF e

# zpool offline tank clt3do
# cfgadm | grep clt3do
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 cl1t3do>
# cfgadm -c configure satal/3
# cfgadm | grep satal/3
satal/3::dsk/c1t3d0 disk connected configured ok
# zpool online tank clt3d0
# 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
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o 10-1 ZES A4 F 9] SATA v 2~ = L A

cotldo
cltldo
mirror-1
c0t2do
clt2de
mirror-2
c0t3do
clt3do

errors: No known dat
%] zpool output®] 7
ok el & 5

replacing DEGRAD
c1t3d0s0/o0 FAULTE
c1t3do ONLINE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

(SIS SI SIS

a errors

39 replacing Al 5 of g ol A t] 2T o] H {235 B F

op&3t e,
ED 0 0 0
D (1} (1} 0

0 0 0

o Ml A E L Al A 2k A 5

of m] g ef.

[SESECSISI SIS SIS

(A%)

[SECSISISI SIS SIS

{

Bl
>
ok
ol

oo A} T] 28 2] v e oh 91

T] A~ F(c1t3do) S T} El*i(c4t3d0)f‘£ﬂ d
24t

A& st7|Rt sk Pk o

# zpool replace tank clt3d0 c4t3d0

# zpool status
pool: tank
state: DEGRADED

=9 oS

el = 7 9ol = zpool replace ™ & &

scrub: resilver completed after O0h@m with @ errors on Tue Feb 2 13:35:41 2010

config:

NAME
tank
mirror-0
cotldo
cltldo
mirror-1
c0t2do
clt2deo
mirror-2
c0t3do
replacin
clt3do
c4t3d0o

errors: No known dat

STATE
DEGRADED
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
DEGRADED
ONLINE

g DEGRADED
OFFLINE
ONLINE

a errors

READ WRITE CKSUM

[SESHSESESESESESESESESES]

SESHSESESESESESESESESES]

A3 WA 7} 45 = w74 A] zpool status ™ &

# zpool status tank
pool: tank
state: ONLINE
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o) 10-1 ZFS A A4 E 9] SATA t] 2~ 2 3L A| A%)
scrub: resilver completed after 0h@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
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 ONLINE 0 0 0
c0t3do ONLINE 0 0 0
c4t3d0o ONLINE 0 0 0
dl10-2 A E 27 AR A
ZFS+= zpool status % EHol| A Al 21 & F& A H ) FMA(Fault
Management Architecture)ol| A= o] 2] &+ & F 5= H gt} ZFS H FMA 25 9| & &1
ol A B sk vk g 4 o,
b5 ol = A A& E(pool) 2] Aol g & 1 A A (cot5do)oll A H75t= W&
BolFuch 7| & &A= ohg 3 2 F ok
»  zpoolstatus -x & & A} 2 of 7] of] A5 FMA A & v A 2| & HE3 o},
https://support.oracle.com/

CSP/main/
article?cmd=show&type=NOT&doctype=REFERENCE&alias=EVENT:ZFS-8000-K4

Asfal w1 A Tel A 0w A g o,
AH 2O AAE glelo 7 dAR e},
w E0 o F AAE AHTh

MML%%N%H%

# 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 ONLINE 0 0 0
c0tldd ONLINE 0 0 0
c0t4dd ONLINE 0 0 0
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a10-2 A F 22 AA wA A%)
logs FAULTED 0 0 0 bad intent log
c0t5d0o UNAVAIL 0 0 0 cannot open

<Physically replace the failed log device>
# zpool online pool c0t5d0
# zpool clear pool

o =ef “éE"l EIL AL A= Zell S 714 227] Fd o] AulE]7] el A| A o]

# 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
cotldo ONLINE 0 0 0
cot4do ONLINE 0 0 0
logs FAULTED 0 0 0 bad intent log
c0t5d0o 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

EORA e v AU R s 2T S g

- 2agAEw ﬂfm»}%%wu}.ol ol Ao 4 2.2 54 &= cotsdod] o,

s A2 FA CFE2AS ANLA G}
# zpool clear pool

Asjst 21 x"7<] S WA SHA| Fal o] & FZHE EHF52 ™ zpool clear H H S
AbEsled & FE A& g sy th o] Alvte] el A E A5 A B iﬂ g
Heo 20 AR 7F A= 7k A 22 #| A =7 7] Feofl A F v ok

}

2O AA &5 A & WAl st nl e HE 2O A E A ek Aol 5T
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FAE nA = ZE2A A AR 0 7] Y Fof| 23F o o] B 9] ofell ufe} A
Al 7to]l A & ol F o}, Eﬂolﬁéﬂ ﬂ"]"ﬂ/ﬂ gE AR ol Fole ZEAAE
g AW Holeta 317 zpool status B B & AFE5led U E Y 4= el F T

7|E D A AE 2 S5 e el A vl o] B & 2] AW 3Tt ZFSell M = & F el AFe
ATl AAR R B H AEstaAlojd A o 2| UM S T

=

=R

STk o] 7159 5 7hA] £ 9 o) & ket ek,

= ZFSOl A& 3 290 % a3k ulo|Elut el Alnl & G ek w) 2 E SR (A A
A o Wbl ) 7 5 ol % ke 2 Am A T 4 sl e f A vl g
2715k 739 |2 2Ll A5 ol o] B 2| ol wl i afed 2] 4 #]8) £ 24 2 X 2rel
A3 Je}, F ] A-25 Tl 22 B 2o] 3 GBoll 2343 75 3 £l 500GB T £ 25

ﬂﬂ%?%%ﬁw

o el AW T b e Qb Eh ek A 28 A 2lo] #7) At A e o] A Y
A5 A& Aol 9] glol = A 3te] Febuolel PR o] An Y A st

CEESES

2| dw ] g A ~E EelsleH zpool status B & AHS A Al & S B oh5 3
quq.
# zpool status tank
pool: tank
state: DEGRADED
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.
scrub: resilver in progress for 0h@Om, 22.60% done, Ohlm to go
config:
NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-0 DEGRADED 0 0 0
replacing-@ DEGRADED 0 0 0
cltodo UNAVAIL 0 0 0 cannot open
c2t0d0o ONLINE 0 0 0 85.0M resilvered
clt1ldo ONLINE 0 0 0
errors: No known data errors

o| o] ol 4 c1tedo T] 2~ =7} c2t0do _O_E WA 5= Feluth Abe 28 A3}
replacing 7FA+ A 7} gl e o] o] ull } 2= g) 21T}

b B2 o] FA F A3t & AhE S lirrch ol AA o KA v Y
ANY 5 TA 57 oA AR S

AW E T2 A A7 A EE u x| Zo] Hel=

wf ol A 2l dw o] A3 Tl EF oNLINE ==
7he @ k= A A Y S| A wE A| A8 of] v] A = o &E 2 &3}s17] 9l o= B
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A5 FH A FAHOR FEolgr) A & EH

# 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
c2t0d@ ONLINE 0 0 0 377M resilvered
cltld® ONLINE 0 0 0

errors: No known data errors

Eo| t}A] oNLINE AHEN 7} =] 27, A o)) g 2l v 2~ F(c1tedo) 7t T4 ol A Al A =] 9l 5 o
ZFS 3} & ] ~ = 2] 3 A

ZFS AR A Z 2 vl ol g &A] | Z

o5& 2§ehdlol e LA o & ohF 3 ZFTh

s AREHY2aEEHEEHE T AIFAT0 257

= 9-FA(cosmicray) & & g t| AT WA d o] Bl &4

s “elolH IR el AR YA NA Ee AR E AR dolH AL

n ASATPATE BE| A A Y dRES Hrs S

73g-ol whel BE1/0 L5729 Zol ZNEE -] ol LA 7} WA Fh= 5 otel WA 5=

A Al & 7L FE A, tAag A 22 A &Y & s Futh 23y
o Al &AFolgtar a4 o] &7 7F HEEA] thA] WA Sh= A2 ol U T} o & F o,
ATE sz s ol oudt 758 o st=do] 135 WA §1A

oo nE AR E wA S H a7t g F ok AR of wE gk gk F A & A H =
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fsckoll 3l w8l= 7 & 2 Bl 7} zFSol = 95y th o] FFE el Bl = Uut A o & 3o A] AE)
B3 gl Al AH HAFolgts T bR B A S A E g )

10% - OracleSolarisZFS &4 31 2 ¥ & B+ 291



ZFS 3t A

292

|4 el o B 7} 7] 2 5] 4= A o] 2l 39 2]
A e 2 ol Slokateh A E el AT e = el
A e S B Y2 en Bl I8 b A 2 g
5 Fbab ol a7} o) A5l Al 2% 82 4 3l

T slgrirh sh=slo] Sl A3 S8 £ )l
8 S0 o 1ol W59} S8 Al 3 ol 11 28 74
vz £k Huich

Fsck FEle| | 3k e Al ) BE s 2 9]e &, Tl 220 Ho] el ol £4] 7
§le7 25 ch ANk 0 2 o] 441 g Ty selw 3 Al w g vheE A sk
fsck ARIE| & AAs)ol s ol mRA 2 Fol AW S R N gATER
23] oF S e of 5 24 s}ed 4 2] 27)0] el shed A5 5] 4 2ol
AT o 7B 20 1A o] 918 5 A A el oA T E A
o 8 A4S e A S AT YTk 228 Yoleha ok o] 75>
Quks 0 2 o we] W o|eh Al uol A SHE o] i AL Ese] £ F b wAy ]
Aol £.58 w53 Aok @ gy o 2 AhgH o,

ZFs o o] B 223 W A| o
ZFsel A 2.5 b A @ weiel 232 & Fa i o 4] ol A AT A5
SR YRAC 2 S 22 AR A F ool A AT R E S 2 FE Sl

2l % 4 9l o,

w41 Zs Wl o] o] 222

tolE F2AS HAabste 7P g Wb 2 E Well 9l 25l o] B 8] A A

g A 2ehe At o] Fd e F e RE ol & M B g B E

B2 5 oA FAgh ek 23S g o A 5] $ohe 3 s w2

A s 2 vh 10 ¢4 9= ik A Ro gy nh 23 o] F E = Fk &

HlolelE Ahg s} e gEl 2 2] 8 ﬂﬂﬂﬂﬂﬁ%@%ﬂ%%ﬁi
Z~ 0

=} O A~
dEIFE U] A 7ol

Oracle Solaris ZFS 2] A 4 . 2013 6¥



ZFS I A 28 FA) ) 2

# zpool scrub tank

A 22" Ao o] Al = zpool status W& ARESH] EAIE F A5 th ol &
=¥ ok 25

# zpool status -v tank
pool: tank
state: ONLINE
scrub: scrub completed after @h7m with @ errors on Tue Tue Feb 2 12:54:00 2010

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
clt@dd ONLINE 0 0 0
cltldd ONLINE 0 0 0
errors: No known data errors
Eepohte) B 2z Aedut @ el Y S Ao
sEAE gt AW Fel 23y A FAY S ek A E S g
dEuh

# zpool scrub -s tank

B p2e] A5 o] H A4S 2Hele
BN D 5
F a5t

zpool status &2 Z 7} &l A of] o & ApA| &+ U} &2 82 5| o] | “ZFS A A4 F AEf
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Y o] B} AR sht o] 2] B A LR (shtol 40l AR T i £4S heb)rh
2491 714k Ao S 01 v I o B Eof vl o] T 4 57 A e
AR 7L 9 77k w A A T v o] ] £ bo] Ao} A] 9 4 sl ek Lefubulef ohe
%9] g 3ka] 2& o) Aol A L FIHIA T A Sol 1 ol o B 7F £ 4k U ek
Hlole Eake Gk TR ol BE BT F S e et B ek | R AR
2757} A 6 U ol o] B = ol £ AR L e o 33 o] 7S o] = 2ol 4
dlo] & Belafof gl o] e} £ i e ) 7] S5 B, b Aol A F Fu
F e Fol Ao 5 ol itk E4E B Bo] A A s ohg ~ae]y
Shl ofl 4] B o] 4 4l 2o §l & sFotsto] A el 4] 2.5 F A% A A g o)

ZFS2] v} A ~vl 9l Z F7F Al A B 7w o] BHA Bl A| e A -t A S
FE A A L, 330 3| o] A “ZFS Tl A 7 AP E FHER A A &

ZFS Tt A ~®l Z 7k v 1

zpool list & zfs list & A& 7He gt E3 3t A 28] F74E 2elsl= dl 3l

Ol Adf Hdu Bt vty el A WE e AbE sk = 37 9hd A A 33k
A P 90w, o ahed Al o] 2 sboll A AR SHE BALE Bl T

ol eh,

d & Fol v FE & (rpool)oll = 5.46GB7} 25| 3127 68.5GB7} AH-E- 7g g T

# zpool list rpool

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT

rpool 74G 5.46G 68.5G 7% 1.00x ONLINE -

U S A 2R el useo 4 A E Sl F FUALE S 2w F1 A vl

7d-FaLLocell s F g 7ko] uhd Al ~®] o] ysep &bl Wil L E ol H S 4

alsruich ol & S0 vh &} v

# zfs list -r rpool

NAME USED AVAIL REFER MOUNTPOINT

rpool 5.41G 67.4G 74.5K /rpool

rpool/ROOT 3.37G 67.4G 31K legacy

rpool/RO0OT/solaris 3.37G 67.4G 3.07G /

rpool/RO0T/solaris/var 302M 67.4G  214M /var

rpool/dump 1.01G 67.5G 1000M -

rpool/export 97.5K 67.4G 32K /rpool/export

rpool/export/home 65.5K 67.4G 32K /rpool/export/home

rpool/export/home/admin 33.5K 67.4G 33.5K /rpool/export/home/admin

rpool/swap 1.03G 67.5G 1.00G -
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zpool list 8 o| B 13}=SIZE 3F= duld o7
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=

Z o] x4 gl whe} DelAl o) thS o A

E9] Eg| A vlam ke ofol A qt
AR A] L. 2fs list B 8= Y
O~

A 2ol A AR 7h5g F2EE Lhad b, o] & Tl 223 F-7koll 4 ZFS F 554 vi e}
dlol e} 2.3l = (5 7 9) % W s

» FESA G AZALF-Fo] &9 136GB T AR 7HEo] %] 7§ zpool list
e 2917 2 £ 7] FREE 3= 136GBE X 18t} 2fs list W & o] X 13l 57]
AVAIL 3 7F Eﬂﬂ E} dl o] B 2 W3l = 2] ofo] Z7] wlj ol 134GBY YT} oA & &
o3 25y ok

# zpool create tank c0t6d0

# zpool list tank

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
tank 136G 95.5K 136G 0% 1.00x ONLINE -

# zfs list tank

NAME USED AVAIL REFER MOUNTPOINT

tank 72K 134G 21K /tank

SIZEE 136GBE EL ou % 7] FREE 3F= 136GBE EEE}L]D} ol RIE ¢E %7&
Zrol gk i gyt zfs list ™ @ o] B 13l E 7] AVAIL 3-7H2 = v E} o o] ]
S| = 9] ofFo] A7 wlFof 134GBY Ut} ol & &9 v} &3 5o

# zpool create tank mirror c0t6d0 c0t7d0

# zpool list tank

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
tank 136G 95.5K 136G 0% 1.00x ONLINE -

# zfs list tank

NAME USED AVAIL REFER MOUNTPOINT

tank 72K 134G 21K /tank

» RAID-Z A4 T - raidz2 o] Al 71 2] 136GB H] A3 & "FE 1% 7 - zpool list
v % > SIZES 408GBE K. 115} 31 7| FREE 3t= 408GBE W13t} o] 15

& F7tgholeta s, o 7)ol = F B S E = (o Y 2l E] )7}

ZE YT} 2fs list ¥ & o] E_J_o}—‘: 7<7] AVAIL 27+ Z 254 9o wd| = 7 ol &
133GBY Y th. RAID-Z el t] gk zpool list &} zfs list %E“ Ee| "} Abol o] F7k
ZFol = zpool list 7} & & F7HS B ush7] v & v th

# zpool create tank raidz2 c0t6d0 c0t7d0 c0t8do

# zpool list tank

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
tank 408G 286K 408G 0% 1.00x ONLINE -

# zfs list tank

NAME USED AVAIL REFER MOUNTPOINT

tank 73.2K 133G 20.9K /tank
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ofo] dl o] ¥ 7} ZFsell 2 8.3kt o] vl o] B 7h £k A - AA E E=dolHAE
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F 54 9 Ee v E 2] el A E4do] AT o] A 2
”ﬂ%““”ﬂwiﬂﬂ%¥%ﬂﬂﬂi%?“ﬂﬂﬂPﬁlﬂE%
S

ARt Fojup AW & Soll Hlol B & el g Qlsyrh E dolH e F 2=
2l sk Wb of] g ARA| g 8- 291 F o] A] “ZFS 3L A 28] A A AP S
x4 Al L.

ol ol B £ 4 3 42

7]%?X4£l§£ zpool status ™ & = <& 4
AA = BAHA FFUTh & EW o534 2

# 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 @hOm with 8 errors on Tue Jul 13 13:17:32 2010
config:

NAME STATE READ WRITE CKSUM
monkey ONLINE 8 0 0
clt1ldo ONLINE 2 0 0
c2t5d0 ONLINE 6 0 0

errors: 8 data errors, use '-v’' for a list
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7 Q5= AR E Al Aol A 2577 A ok = AR g A S A HEE A] A] 2~ Hl o]

ol & o] 2t & F 7t slthE A ool et o] = A A A ol Aol A A &5 =
WEsiuoh dA AR EA s Tk dl o] B &S 4 2 7] At o] 2l gk &AFE- AHE
Fito]l FEEW AFoZ B 2o BE 4 5 A e A E
gy el R wpetA] Ag e We] 5 E wintr} @ 7 = 27 A AR H o
H ol A & 77t EAEHA| k= AR ElE o] ~Ag W o] k5 E w7t A] 7] che] A
2ol % == 739 zpool online " & & At-&3lod Fo & 75 AHAEAASAUA L

dlo) B £4bo] & 1A v e} vl o] Elol 4 WA & A3 F 2 A3} oF2t rhE LTk A B
&3} 24

Y},

# 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

morpheus FAULTED  corrupted data
clt1l0d®  ONLINE

YR E=HYE EF

she) i T 9 £ 2] 7} AL 5 Ak ool whek A Aso] A% A B S gl T
A2 mo] QAR ]l ol e Balio] 9lg 7 AT 0 % £ArS BTG 4 g5 T
Fagh oo A5 daFS i vl o] B S wfoll 4 B e of T o] 4ol =
A E& B QoA @b o] £4el 4 B @ 5 oo

5ol v o] Bf %ol A < ako] W 573 5l & bl 5} A A sk ] 28 of 4
257 A9l A ek ol 72l 2 F o} Al 3hed o] & %22 4] 5121 zpool status
VS A g AL o & 51 ohe 3} g 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 O0hOm with 8 errors on Tue Jul 13 13:17:32 2010
config:

NAME STATE READ WRITE CKSUM
monkey ONLINE 8 0 0
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cltldo ONLINE 2 0 0
€2t5d0 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 F5Q) & 77U e o) F HB-2 The} o] Ay 5 ol gruint,

« WA 7 AR b A 3
FARU} o S 59 ohos) 2

/monkey/a.txt

» A v A 2R A E AR o] B Al BT} ke E 5| A] 982 7 F, Sell
SUHAI (7= A ALl o] Al E vl o] 3hdoll tfj g A 27} o] of A = H| o] B A E
o] Fo| APt ol & S b5 ZF ok
monkey/ghost/e. txt

» dnode_t2] 7-¢-9F o], & F & Qlal = A of AE AA 7 H 2T} glo] 5
Aol o ek AH S e A FH o2 WY 5 G A vlol B A E o] F el A A
W7t A Yk A& 5 =
monkey/dnode : <0x0>

MOS(Metaobject Set)oll A= A A 7F &4 79 57 B 7L <metadata> ¥ ol 72| Al
HE 7 F Aok

o2l 2] i vhed o) vl e} o o] B ol A A 3 A
ol el shlol ) Tl =) & © Al g 91 A
91 Aol A Bl g 5 Qg o,
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31 zpool status -v B O 2 AW Abdlo]E] 7} of S Wb Zl o=
gAY st FrFEAE AR A=A A S = Aol
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®  zpool clear -F "8 T zpool import - F & = Al835te] E& 51 4 sl o}
qmaﬁqﬂmgmggeﬂm4%&%@q;%@aﬁﬂﬂiﬂq . zpool
status 8 S AFE5ted SAtE 2 AR E = EF A E HES FdFHohdE

=4 E}E H%u H k.

# 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
cltldo ONLINE 0 0
clt3do ONLINE 0 0

2

4
912 Aol A E B m A A ohe W eol Aga)7] 13 2 e,
# zpool clear -F tpool
S AL S A 02 T A Eah ohg3) n] ek v 2] A 7h A H o 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.

9 &Y Aol Ay By T2 A AE ok W o) Alg-5H7] 98 A YY)
# 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

$=A+El # o] zpool.cache I Yol )= 751—?* Al 2~BlE HESHH A 7 A s 2
E=AFEl F o] zpool status ™ & ol B 7§}, O]%folzpool cachel%;JQ]%i%3;§J%
ES M AVY G SR BR Y ES b S e Al Bt &AkE E v A A 7}
EA ok

s EAHES YV AG RER VIS F Tt ol W o & E5 A 944
t] o] B ol H A A% 4 glF T ol & £ vh 53 25 ok

# zpool import -o readonly=on tpool
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L

ZFS+= /etc/zfs/zpool.cacheol A A& 7}53k & 2l +
Tk o] gk o] 9 A o W -§-& AF-g-Aputrt ok 2
FET £ = 7% -mmilestone=none - E 54 & AL&5 &2

R Ea A9 A AT o] A EohE FE 5l A ARG 2] ks e 2 o heE
th /etc/zfs/zpool.cache TF Y o] o] F-& HFF- AL o} & 9 A & o] F35}A] A] 2. o] &}

o & ox
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AL EAR Y

# mdb -k
> ::memstat
Page Summary Pages MB %Tot
Kernel 388117 1516  19%
ZFS File Data 81321 317 %
Anon 29928 116 %
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
o vl 2] £ bR shA 918 BOC W 2] & A sk A o] T 7] 5 5 A
e vl w2 Eaow ela ol B 7k &b 5 AT
w R we] Y - ZFS TS ARt vhE 2 el g0 7 <lg A F A
A7 Eoled Egol HARt = o] A A e A sl A " A o] &2
e LFUth A7 A R dlo|H & W edal of gt vl o] B 7t F 27 7 ¢
sl of . dl o] B Jabd & Al g b= of 2] 7hA] Wb 2 ok 53 25 o
= 7] Es dH ZFS 2 AF
» ZFS E tlo] B¢ 71 W ). zpool split ™8 % & AH-&3lod v 2 & &l ZFS A & 4
Zo| gehg AL wts 5 At
v g Zebo] = o Wi g Al & AHE R EHE g

s 5}= 9] o] RAID

n ZFS7F AL} S ES He| T 5 F 5= 9 of RAID 4l JBOD =&
A AF 4 vl od of] Abg-5l= A o] T

» 3= o] RAIDY ZFS 5 (£ & vh S A3 o}

n ZFSTH AE Al g 7hA] o] - & 3o A olH EUAE B4
UEE ZFSE TA ok 7] & A A A A o] & %l RAID & 8 of] 34| ¢lo]
RAID-Z, RAID-Z-2, RAID-Z-3, 7| 2] o} 22 ZFS %55 283t} o] 2 3t T &
AbgEEH 7B A A AR 15 A E o Z o) Zgho] WA & A 9 ZESe] A

B el @ 4 glg e,

3079 o) 7] “2 A = W E 92 A A 4 ol o] o 4] F RHEY] A HE
EELRRE

H
Wi Bl ol mel Mol el 12-3/4 27) 2 F7h Tl AT B AHgRH o)

B

the Aol A e b g 54 2y S Al 3ok
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AL EAR Y

= ZFS7tHlolH LA E 5
» BFE ISR oS
# zpool create tank c4t1d0 c4t3do

"tank’ successfully created, but with no redundancy; failure
of one device will cause loss of the pool

v HHE Z A HYE T S Aok
s RAID-ZZ9] 749 VDEVH 3-97] t] A2 1 F° & F5oh
U E N =RAID-ZE v HHH T4 945 E35HA| upAl A £ o] 2 3

E2 sl AH AT At 4 A5k
n St2ado] & AbgEle] stEdl o] A Z Qg A E F A A1 7S EY Yk
n A Zhol JO7F A & o] FEE AR 279 Y23 E AR g o
s ZFSLUNS ZLUNC & 343 5 9l51th
n  Z[A ] metaslab 27| & Al 5} ™ Ao] 7} Al g 7 9-(ll: 128MB2} 2TB) LUN &
gLk 5} x| mhA] Al 2
. qw%qiﬂg%gﬂ%}ﬂAﬂa%%&%ﬂ%ﬂﬂH%%aE%dﬂ
5ok
n AR = FHAEE F7]=8GBY VI H A& F 7] = 64MBo] A wE8GB | vk 7 ¢
T8 E IS Y IFE 7 S A Y ek
n AREEFHY E 7= A Fet s dolE 2o Aok guct AU H o2
Wl eh =9l = AR B2 dlo|H & A Aste L Al 5kA] A Al 2. 2B A] grow
| &5} A] gt o] I EZ Qlal] o]l 7} )& af| A 4= ol 5 o}
FEEFAA WY
o sx A HAE ALEsle] Sto] A7 FE ES wb o) pr A AE AFE-81A]
npAlA) @ dHEA © & A A 0] ZES FE E-& A A B A 2] A gtE o] AUt} o} &
FEZSUWEAY FE ZS A vt A oS3 0] 23 RS AR T

# zpool create rpool c0tld0os0

reredd FEEZS Yo E S o 25 ok

# zpool create rpool mirror c0t1d0s0® c0t2d0s0

» FEEZSv)eE 74 EE o)A 7402 9hEof of Fhch RAID-
LEgto]E 42 R X] A =] 2] ¢F5 v} zpool add ™ ¥ & AF-§-5leq T /\f’— =
= 7}5" ° 24 04 2 v = Z A9 @ 7k AR E qbE 5 9 A9 zpool attach
W2l g abgste] el © b AR A 2 H A 5 e

oo ue
n FEZWE O ARSI L ¢G5
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# zpool create tank mirror cld0 c2d@ mirror c3d0 c4do

RAID-Z A4 Z - 9 2]l 7} 1(raidz), 2(raidz2) =+ 3(raidz3) 2l 371 2] 3f 2] €]
K eke b2 5ho] qHS 2= ol 1| Tk RAID-Z -4 < ] ~ 21 Z7+2 2 v 3} 50
dulA © & fo|BE & H A (128K o) A E 223 9] S wf) A5 o] gk oh

s Zh7b37) vl A =(2+1)9] 270l VDEVZF 8 Y sl 2] €] RAID-Z(raidz)
TS L B L

# zpool create rzpool raidzl c1t0d0 c2t0d0 c3t0d0 raidzl cltld0 c2tld0 c3t1do
» RAIDZ-2 742 H A E o8 7H84d & Al 55w, RAID-Z2} v| 3
A& AF 3 oh =8 RAID-Z 1= o aF v) 2] of v] sl AFes] e =l
MTTDL(Mean Time To Data Loss)= Al & & o} 671 2] ©] A~ = (4+42)°l o] %
9] 2] €] RAID-Z(raidz2) 74 & 95t}
# zpool create rzpool raidz2 c0tld0 cltld0 c4tld@ c5t1d0 c6tld0 c7tldo
raidz2 c0t2d0 clt2d0 c4t2d0 c5t2d0 c6t2d0 c7t2d
» RAIDZ-3 TASH2a 33k Hdstsi, Al 7H el v 23 o7& AR
3102 2 7 o] 7h44) & A B Gk o7l Tl 22 643)ell 4 AHF 51
RAID-Z(raidz3) 7-4 & w54 th

# zpool create rzpool raidz3 c0t0d0 clt0d0 c2t0d0 c3t0d0 c4todo
c5t0d0 c6t0d0 c7t0d0 c8t0do

e
E]
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VirtualBox?l 4] ZFS A 4 = A&

Virtual Box= 7] &5 & 2 7] & A &4 2] A A] 0] 47| W& & Al 5HE
=

=

b
itk 5, Al 28 F ot =] L5700 A dlolE 7t £AE 5 9)
Y

Virtual Boxoll 4] 7] A] ¥] 7] & A8 2 2 A A5l o} & 45

VBoxManage setextradata <VM NAME> "VBoxInternal/Devices/<type>/0/LUN#<n>/Config/IgnoreFlush" @

308

" <UM NAME> 7HAF Al 28 ] o] E-9l T},
v <type>> HEE# F8olw piix3ide(Y R QI IDE 7} 1 E &8 & 41451+
7d9-) = ahci(SATA A EEH & 285t %) U Th

<> U AT HEY o

A = = 3= W

d 5ol o 3t A F A F W
FuAdsEdodd S 80% ol 2 A g o)
EEH7/27] A Fslke] 74w ® 5l Eo] RAID-Z E R o} A5 o)
Hr ol 21 AR
LI R RS I I B e = I R = AR =
n E2FA 2T B A A VR E BEEIESS 2A YRS

A st E F s o)

71 A5 T 7l HE O WA AR E AFSsh= Aol FH5UT
sas /e AW - RS AR 7= v FRAID-ZE2 238 2 gAY
Al 7o) Q& Ao},
= A 5ol =3 th zpool status 8= AFE5td E AT oA E HAYA I =
st= gl o] A & A 2] 3 T} zpool status ™ B ol A T A 7| A E A = T
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AbEE =T AT F7ES A E o)

ARy
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b Al 29 AU

» AREA R OF AHE RS She] o AR A sle R O A A Sk e st
7o) £},

- ZESEE AR AES Gt B FE Y A 2to] 5% Y 0E A g3

|
Oracle t] o] B H| o] A& "FE =
= ZFSrecordsize 53 & K& Oracledb block size2} & X A v},
» 8KBrecordsize ™ 7|+ primarycache %< *]"9‘ Shod 7] & ] o] E{ W] o] 2~ Fof]
ﬂﬂﬂﬂﬂiwﬂ%ﬂﬂﬂﬁﬂqu S kSt
» 7] recordsize Y primarycache 3t AF-&5Fod 7] dl o] E{ W o] 2 Fofl §) 4]
dlo]H & w5 Eﬂ o] & 7t vt A ~' S A FY F Ao}

n JHE AL R AAFEA 7] recordsize % F} primarycacheS metadata®
*éxéﬂo# of7fo] B Fof o}7to] B 2 7 9} A A8 S vk T
AR 82 ok W A S R SR A L

http://blogs.oracle.com/storage/entry/new white paper configuring oracle

ZFS 3} ¢ A| 2 € 2 U g =y

ZFS 519} A| 251 T B 5ho] AL8 7hs ahA) Bl el Ak ALE A & Al E g o),

= W3 zpool list & zfs list W B & A}-&-5fo] 3} A28 J g
E U E g o A A “3%‘?_] du 2 df= 55 7Y A AR o] uf Ay Akel A 4]k

a7t 15k o B g AL-g-5}A| uwx]#
A & U} -8 294 5] 0] A] “ZFS E7F H-A] ol A7 HE A AL
4

m zfs list -o space " & = AF-&3hod 3 A28 F7F A& B A F o

o B2 polo] 2 skl e Ay FRHE GRS UdHITh TS TR S
Abgshe BE vlol B Al E J 1S EAE 5 oo

# zfs list -t all
e A ARE ARG W E O fvar 39 4] 2
Al 2~eof| A H e o oFS A slo] w2

3l o vl o).

e AHS = = 2 Py
L E A ok kel Al 2E fHEE el e B S odgrich ok ol Al A E
oAb ol ZBs 7o A 28 2l & wof Foivh
# 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 /
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Oracle Solaris ZFS ¥ A A =

n 3139 0] A |
= 313 9 o] A “ZFS = B{ A”
m 3159 o] X “ZFS T} Y A] A~ H) B A1

= A8 7hs gk ZRs WAL, 2 Al o] 715 5 ZFS WAl 3} 7] 5 & Al & S}<= Solaris
A A

T A28 o] | A3l 52l Solaris B 2] 2ol A Al F-5h= M A Hof v A 9l %]
Al E ol ko] HE & AbSsle] E U Y A AR HAS ol =E8

9l <5t}

AA H

zpool upgrade 2 zfs upgrade ™3 & AF-&-of o g AHA gk W 8-> 200 7| o] #] “ZFS ¥} Y
|

A~ ol g dlo] =gl 101 F| o] A “ZFS A A4 F o Lo

ZFS = WA

CES RIRRY

o} 3ol A= Oracle Solaris E 2] 2~ 0| A Al F-5}= ZFS & WA H5 & R ogF o}
WA Solaris 10 A

1 Solaris 10 6/06 Z=7] ZFS A

2 Solaris 10 11/06 Ditto &5 (5| & v g} d] o] EY)

313



ZFSE WA

314

WA Solaris 10 A
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