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# zpool create tank mirror c1t0d0 c2t0do

S= ZFS = 0| thsh AHMeE W82 “ZFS M4 22| =4 715 [33]2 &ZEstdAl
2.

M) ZFS TH AJARIO! tankis TR0 T2} AF 7Hs 3t ClAT 3242 ALSE 4 0] /
tank0i| 24522 OR2EF U T

# mkfile 100m /tank/foo
# df -h /tank

Filesystem size used avail capacity Mounted on

tank 80G  10oM 80G 1% /tank

= UWollM 27t It A|ARIS B £ USUCH THY A|ARIZ 3L Z0i|M 021 H[O]
B MEE &2|ed = UASE 22| A HS ASLCH

CI2 Mo M= ML E tankOl|M fs2hz= 0|52 T A|ARS CtE= SRS 20 SL T
# zfs create tank/fs
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# mkfile 100m /tank/fs/foo
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# df -h /tank/fs

Filesystem size used avail capacity Mounted on
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Ak o 22| Q7L A0 e Y AAR HES BHST PAE 4 YSUICH ZFS Y
AL ASE CtEs W2 “ZFS THY A|AR AS BHS7)7 [26]8 RZRSHAIL

1% ZFS HZ4 B HE|

O] Oflol M= ZFSo| 7t4%
Ol M 2eliSt= A2t FAret
[

A¥olD s BS o

o 49 o 2HS0{A{oF gLt

tofl tfisf 2FUSLICE. O &2l LIz F20|Me ALEA} &F
T AR 22 AL 27 ALS
| 22|14 £42 7I=stE2 Y A~

=
3 Ofl
g
10 ™

vV ZFs Mga Sol of

rol
Rl
o
S
kO
=1
>
ool
iz
nE
ok
s

>
ofo

c
in

o ol

\l'“Im"'
ﬂ.l

-

ox oX
= —=qn
:\l: o \J

=)
m

S Z243loF gLt sy 2= 128MB O]
IM AFZE| L UA| @EOtoF LICE 42|& 0|2
SfLIS| 2 S2t0|A2 HOiGH A A3 4

OHHox X X
rmﬂ» k-
O>H
[> o =2
L|_|_9rlj _>|-.
o O T

M o

QN

No@ m ok
>
(o]
r_lﬁ

u>Ho L2 ofr

2 10

—_

ol&L|Ct.

-

7Fs Hat B2 BEE WY 2519 A
/dev/dsk/c2t0doS AFESH 4~ QICI 7|'7é‘,|§,"l—|l:f.

C|230] Chist AFM|SE LIE 2 E[A3 AFE L 2f0]= A|Y Y-S “ZFS A4 29| HA3
A" [29]8 23t

= &Oo-L0

2. G|o|e EXE MedgiL|Ct,
ZFS= S0 U4 7HsSH SIEQ0 28 RS Z2Yst= UIOIE 2419 o FHE A
gHL|C} ZFS& HIZ S (AERt0|) 71492 H|R510] 0]2{Z 2t RAID-Z(RAID-5 HEH)E X|&
L LY
ZFS M £2 Mtes YW [25]9] oo M= AR THsS & 71 CiA39| 7|2 0|2
O| ArEELICH,
ZFS 24| 7|50 TSt 2EM|SH LHE S “ZFS M A 29| BA| 7|5 [33]2 ZRSHAIR.

YV OZFS A S Do WY

1. RER 2IQISPHL ek ZFs Fst ZRUS JH SS3 A3 S,

2% Oracle Solaris ZFS A| 2517 25



zpool & zfs
Lot T, “ZF

|.

S
=1

[ iy
2 Melg
Lick.

o] 0|22
=
# zpool create tank mirror c1t0d0 c2t0do

o

U
&
oju
Hi

ojru

tLt Ol el E2|7t Ct
= GlELE.

)

ALTROOT

CAP  HEALTH
0% ONLINE

HLIE=2
FREE
806

—

k]

LHE2 “ZFS A
ARM|

|.
ALLOC
137K

[t

t

—

Ie]

<]

T ot LA
gof o
STZE

806

=13
[}

—

710
to

A]
FHAME
FLICY/

o
(=]

=

=

0

F

—
A
=

# zpool list

zpool list
NAME

tank

G| O] E

C

- - q
o3 %07
<F 1 olo
75U [0 T

Mo o
on— =

X

2 T AlAg
TR

=20
=2
o

!

| T} A| AR E2fof

Al

¥ ) EE.LL
NEIH O

- 20149 128

2 22

=]

Oracle Solaris 11.22] ZFS Tt Al

26



E:

0

|>
0

ZFS T A

ne
o
2
In
rr
%
i3

.

26 T A|2ge Bo w2l o=, HYHOI ) BE S YSLICL AR T T
2HEY 5iLLo| T S H3 RUS Al 20| S5LIC 0| RHNME 52
9, AUA O MIOIS ALBA T TRHE T2 A0fE 4 lgLict,

+ ol ZFS THY AIAEION jetrot ZFS TRl A AE

ZFs I A|AEIS OtE= oAM= &
S 0tE= 9 [27]0] BHSO0{YL|CY
Hf%’ A AED 2t2]0f st XEMISE LH8-2 52 Oracle Solaris ZFS T A|AE 22| 5 2tZ 5}
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AR IFY A|ARS OSSFEL T

ZFSE Soff A I A|ABIO| OFSHE 4 JUEE OIY A A-RIS AZe=2 88+
&Lt O EG'% % HE Ao L oA A|AE 22| E 2[5t Y 22| A|HS AlSELct
FAFSH O AARIE S5 0|52 2 BHS0{A0f %“—l':f.

ZFS Tt A|AEIS OtE= 8H] [27]9] o0 M= S 712 THY A|A&IO| homeO|2t= Of

S9| o A|AEIO|| Hi&|E LT

o A A8 S5 %;E% MEHdStLICE,

CHEEQ| I A AR EHE2 S5 FEZ HO{EHLICH 0|28t 55 2= It A|AH O
E 2(%|, ot /\li?:! o7 TAL I A|ARIS &2 AL 02, HEH 48 08 5 TIYst &
2F3 Ao L Ct.

ZFS Tt A|AEIS OtE = BHH [97]9] 0|0 M= /export/zfs/userd| OIREE &
SR EZ0| A= HHE LT £t AHEA} ofl CHaH

= A E2|7} NFSE £5
1OGB°I %HEM&*%%! L|

S= F2of Chet AHME IBE ZFS S5 HE A% [122]2 HZFHIAL.

ZFS T AlARIS Ble &

FER 2AQ0517{L} 2{§et ZFS st Z2MAS 71 S8 ¢S st
ZFS Aot ZT2OrA0]| Cish AFMISH L2 “ZFS Mot T2 [23]5 HZESHIAIL.
Hst= AISS WSLICL

O] oflof M= 7HE T A|ARIS| AHEO[HZ AMZEl= Tt A|A-O] S0 LT,

—

# zfs create tank/home

A ASO| 2YET ZE ALY SRY S5 LS YL

# zfs set mountpoint=/export/zfs tank/home

# zfs set share.nfs=on tank/home

# zfs set compression=on tank/home

# zfs get compression tank/home

NAME PROPERTY VALUE SOURCE
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ZFS THY AlARIS Bre e gy
tank/home compression on local
O} A ARI0| OHS0{7 A2 T A[AE S&§ HE2E 44 & ASULL OIE S8 US

2 ZELC
# zfs create -o mountpoint=/export/zfs -o share.nfs=on -o compression=on tank/home
s 42 Y 55 Y 50| tiet AMet W82 “ZFS S5 dE &7 [122]8 =23t
A=,
CHE2 2 tank 22| home Tt A[AH! OOl 7HE THY A|ARIO] F3HE LG

4. JHE OpU AlARIS QHELCE

OiQ A|ARIO] 2HS0{2| 10 S5 Y= fhome o E'01IH HEEAS &= ASUCH THE AL

Of AFZE 2 U= S0z 2E 55
# zfs create tank/home/jeff
# zfs create tank/home/bill

Ol2{st It A|ARE RLOM S5 FE g2 HE0E2 /export/zfs/ userO|| 2452
OF2EL|H NFSE Eoff a8 I-—||:|' Jetc/vfstab BE= Jetc/dfs/dfstab IS RIS
_|_|_7|- I:I/\‘:l L'll:'l-

O A ARS UEE Y-S ZFS THE AAR 257|7 [120]8 #ZESHAIL.
Ot A[AE ORRE L SR0|| Chet AHM|e 82 “ZFS It A|AH B2 E” [147]8 &

ZSHYAlI2,

5. O} A|AEI 242 E2 HAHE MASHL|CL,
O| OOl M= AFE At jeffOi[AH 10GBL| HE{7t | FELICH O] 85 &= S0M AL 7ts
3t 22t0f BAGO| AR AFBE 4 Qs TS HBtEiLICH

o2 T M —

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

6. ZuE ALt
2fs list BPS 5o AL THsBH Y AlAE HB S SOIFLIC)
# 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

A2} jet7t AHG THs S BZHS 10GBEQI YR, ALB 2 bill M| B(67GB)E A
3 4 UBLC

IR A|AE B 2HQI0H CHEE ZEMIEE LIS “ZFS THY A|AE HE 29" [140]E &=
StUAlL.

ClA3 S2HARS 2 AL S-O0H| CHSE 2bMieh LHE-2 “ZFS T AT S2F ALY [19]& &=t
SIS

=] .
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“ZFS A = HEf A9 [69]
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B ZFS A SO0M IHE ARE” [32]
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= & U= 5te E2t0|EYL(Ct
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Current partition table (original):
Total disk sectors available: 143358287 + 16384 (reserved sectors)

Part Tag Flag First Sector Size Last Sector
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

Oracle Solaris 11.10] A2|=l A2 EFI(GPT) 2{|0|22 C{7H CHS2f H|5t x86 7|8t A|A
glo| RE & C[230 Zﬂ*%éﬂ—ltt.

Current partition table (original):

Total disk sectors available: 27246525 + 16384 (reserved sectors)

Part Tag Flag First Sector Size Last Sector
0 BIOS boot wm 256 256.00MB 524543

1 usr wm 524544 12.74GB 27246558

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 27246559 8.00MB 27262942

o 224 0| M 28 F 0(BI0S boot)Of L
|'I”_|C_)|_6|'Z| OI-O /\Z-Ié|- | 90

2 g

GPT £E Y=J} BRHELICE 23 HY

|
81 H5HA| 2|7t B =g LOLOF BfLICt RE T A|AHIR 28 F
o 10]| ZehEUCt
GPT 2|9 HI0{7} L= SPARC A|AEIO| EFI(GPT) CjA3 2{|0]£0] HE &[0 JELICEH
O£ ST o3t 25 Lo

Current partition table (original):
Total disk sectors available: 143358320 + 16384 (reserved sectors)

Part Tag Flag First Sector Size Last Sector
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 YA 29| WA HAIE AESte B HE 1 AtdE ZEEUL

m HH| CATE ALESHE R LU 22 /dev/dsk/cNtNdN O] & A
ClA3 0|22 A YELICH Y& EIAL E2IO|H = CHE HYH 72 A}

o
0f0 3
N
njo
>
0f0
51
2
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ZFS MZA Eo| LN 24

dsk C|HIE2| 0|2|o| CtE (2|0 CIATE & & i’ia'—lﬁh 0|21t C|ATE AtEotedH
£~EO0Z [U|AT 0|82 X5t ZFSO| &£2t0|AE A|-&5H0f gL Ct.

B x86 7|8t A|ABIO|M = C|A 0| S5t Solaris fdisk 28 F2{0| Q10{0F LT},
Solaris fdisk =& FH OHS7| £= HAO| CHSH AtA|SH LHIE-2 “Oracle Solaris 11.22]
22| 22| 7e| “ZFS ﬂfo' *I/\E“Oﬂ AtES O|A3 HY"E 2RSHAIL.

m G OATZE YA S 05 R ZFS= EFI 2i0|&22 HEFLIC EFI 20|20
St ZLM|3E LIRS “Oracle Solaris 11.29] 2| 22| *o| “EFI(GPT) C|A3 20|87 2
RSHAIL.,

m Oracle Solaris x| T2 124 T2 GPT X| & T 07} Z&HEl SPARC 7|8H A|AEI Ol
x86 7|8t AIAE-HO“A-I =E = L230] tishi EFI(GPT) 2012 HE-LICH AfMIet W
B2 IFSREZE 27 M%* Al [94]S 2ERBHIA|R.

m £E F 575 ?ISHME archiveadn BB S AIESIH| RE 2 0170|258 OS50 £
A|2 EE =2 2Y5tH M BE x| Y, /etc/vfstab O YGIO|E 8! 7|2 HI
Y2 7\H*” SO 2 HAE 522 A°”°H0F 37| W20 227t HAE 4 UL
ct.

FE Z 0t7t0[E B=710|| CHE ZtMISH LIE2 “Oracle Solaris 11.22] A|AR 57 2
%Xﬂ% Unified Archive A "8 2IZSHA|2.

='=t

o=

m

=7
-

Cl

&

ClA3E A AZ(0]: /dev/dsk/c1t0de) L= /dev/dsk CIZUER| LIO| %] 0|222 71y
& = 0|5 (0f: c1tedo)S AFESIO 2| ¥E & AFLICE O E S0, L32 f=st 23
O|ELct.

B cltodo

B /dev/dsk/c1t0do

B /dev/foo/disk

ZFS g2 S0|M S2t0|& AL

ClA3 S2t0|AZ AL E2 BHS T 2|4 A| Solaris VTOC(SMI) 20|22 C|A3 g|0|5
2 A8 4 U AT S2t0|A He2[7t Bt 024 A 7| Ti20i| 20i| CHSt C|A3 &2t
OIA AEES HEL|Z| EEL T

CtS format 23 20| LE2 T2 SPARC 7|8 A|ARIO|A 72GB C|A30il= 68GB2| At
2 Jh53t &7H0] S2to|2 00f LT,

# 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
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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 0 0 (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 0 0 (0/0/0) 0

CHS format 23 Z10]| LI=2 CH=E x86 7|8 A|ARIO|AM 72GB C|A30f|l= 68GB2| ALE
756t C|A3 S7H0] £2t0|A 00f ELICH 22 49| FE HEIt £210|A 80 Lty

== o
Of AL S2t0|A 82 227t BR35iA| il t“?é%* & laLch

# 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 0 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 0 0 (0/0/0) 0

5 unassigned wu 0 0 (0/0/0) 0

6 unassigned wu 0 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|8F A|ARIO| = fdisk 28 AT ZAUBILICEH fdisk 28 YL /dev/dsk/
cN[tN]dNpN Z2| O| 522 HA||1l, C|ATO| AtE 7+t ’E‘EFOI Of cHst iEﬂOIHE S
B 0| AL BIAEE| oD AU 40 7FS M4 E 24 240 of

Sl cN[tNTdNpN 2|2 AF2SIR| ORUA|L.
ZFS A S0|M oY AR

ZFSOIM = Y S MYL 39| 7H A2[2 AE e = /UL 0] 7|s2 28 540| ot
Ll Cie AIS HAE Ol AlRS 2202 &t
- L 2o _ o= 11—

e efL{Ct.
m UFS It A|ABIO| IIUZ 2| s|= ZFS 25 U= 37 d=d 2 57| 2/0|E B35t
7| Q5 AEH2Z UFSE AESHA gL CH
m CIE ZFS S0|M 2502 I = 2522 A[dL= ZFS 22 U 849 A" w3

AME| CE= THUIO| EHAISE £ Ol

I
Il
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ZFs ¥4 B9 =A 7Is

ZFS A4

SIA|2 S22 ZFSE AESHLE E28 22| 2|7t §l8 i FH S5t #4224
dotde 47 M2 U 78 & UASHCH 2 T2 A =2 2| Ysl0F 5tt 27|
Ct.

7t 64MB 0|“0|0'|0F &y

ZFS MY 22 US 22T We TS 1 A S dESHAI2.

m 3% 22/ CIAIE AFZSHE 20| ZFS H34 B2 o |
A3 &2(0|A, ;fEOJIO'I RAID O{240]Q| LUN &= AZEQ0] 7|8t 25 22| Rt Als
She 201N 22 OIS 3 mal, oEN U M5
& QEUCH Ok 18 AFHS CHE SE9ofLt ALESO s 22 MO ZFSE 7

got= EES Y5t ol =30] 2 AYLICH

SHE90 RAID Of2{0[2] LUN 7|12 2 7FS 242 BHS A2 7FS 224 7|53} of
2o} 433t 324 71 Aojo] 222 Olsfs0} LT, 2% PHOlE B2
5 22421 452 A BT, CF2 2AOIAE 2 2
m AZEQI0] 7|5t BE BRlA} ABSHE 252 AHBSH0] ZFSO| 2% HAIS Ay

& 4 glgLict. stI9t olefet 82 AYe Al BBLIC 7Fst Olefd B2lojd=

—

|2t
M2 2552 2|4 Hs0l| 2 0|%|= 227t LHEHE 4= /JE LT
ML E HZAS 2 SLEYO] RAIDZF ZEHEI ZFS AFE A|Z|0f] THSE AEM|GH LHE
211 %, Oracle Solaris ZFS #H2+ SHHS 2R SHUA| L.
B = YR|Q ZAE FO| A0 CiSt AtMSE HEE2 “Z H2| HE” [270] 225t Al
e

r

—

=2 =4l 7|

ZFS= 0l & RAID-Z +E0lIM 24| 2|7 S5 22 8 H0lH S=4& ASEH
Ct.

‘Ol E HY¥A E 1Y [34]
“RAID-Z & & 749” [34]

‘S8 IO M TI0[E ZHA| 2[R [35]
“HYAL EQ 4 AEZ0|IT” [35]
“ZFS 5t0|E2|E M¥A = [35]
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O2{dEl gL =+

0x

0|2 T AL B PHS QfsfiAs TH55t Yzo| ZE 220 S 0|A9| C|ATTt TR
BILICH 0|21 THOIME Ye CIAIS AFRY 4 UBLICH E5t 2t 20| S 0|42 0|
23S OIS 25 USLICH HEHOR =10l 0j2{3 14e chent ZEUch

mirror c1t@d0 c2t0do
HEHe =2 o =&et 02 42 Ch2a 2aLch
mirror cl1t@d@ c2t@d@ c3t0d0® mirror c4t@d0 c5t0d0 c6t0dO

0213 ¥4 = 2=7(0)| et 2bMIet L2 “Dl2iE 84 & U=717 [37]8 &=
SHUA|2.

RAID-Z 2|34 & M

Dl e AL = G0 o ZFs= HY, 0|F £& HF M2lE| WEEYS Z& RAID-

Z 42 MSELCE oY o2/ RAID-Z(raidz £ raid ) RAID-5%} SAFHL|C}. O]
= I{2|E| RAID-Z(raidz2)= RAID-61} RAFELICE,

RAIDZ-3(raidz3)0|| CH3F AtM|EH LI 2 CI2 2202 2ERSHIAL.
http://blogs.oracle.com/ahl/entry/triple_parity_raid_z

2E 7|2 RAID-5 SAF 2 12|Z(0f|: RAID-4, RAID-6, RDP 2 EVEN-ODD)O||A| RAID-5
M7| S{F0l2tn Ll ¢Z1|7t US4 QIALIC} RAID-5 ﬁanlﬂ = Y20 X047
1 2E 2E0| C|AT0| 7|E&|7| Mof 0| B0 F2 IH2|E|7} H|O|E{Q} H|S 7|3t
HEIE U £|B2 5| £2 QA ELCHTHS MA| AEEI0|I AV|2 HOojMAEs F2 A
Q). RAID-ZOM ZFSE 2& MA7|7F AA| AE0|Z M7V} &5 JHH 4H| RAID AEE2}
O|ZLE AtEEHLICE O] HAl= ﬂr%' SIS 2] E1|0|E17r 7t LH{H| RAID AEzt0o|Z 2
el £ e 7|12 40|y 24 20| Cist 225 HEE TR == ZFSOAM THY A|A
Elof x| 228 ET5t| EEHTOH 7HSEHCH RAID-Z< RAID-5 27| & Z10f| CHEH M|AH| 2|
ZO| ATEQ|0 HE &2 MULCH

X 37|9] N7} C|A3 9} P7HO| TH2|E| C|ATZE Z+E RAID-Z A2 2F (N-P)*XHIO|EZ
RA|& 4 Ao Co|ef RZMO| ZsHE|7| M P7HO| 22| Z2EHS AG Y 4 JUSLICt T
I§2|E| RAID-Z 1A Q| AL 274 0|Ate| C|AT, 0|2 HHEIEI RAID Z 40| A2 37 o4
ol C|AZ 7t LRFHLICE O & S0, T I{2|E| RAID-Z 7d0llM 3749] C|A3It US &F
< 142|E| 4|O|E = 3749 C|A 3 & StLtof| s ot ClAT S2HS AR EHLCH OZ 2| &
S A2 RAID-Z 42 257 flal Zast E45F ot=90f= Y& L CH

NEH2 2 371e| C|A3E Z4&E RAID-Z 782 thgat Z& ULt

raidz cl1t@do c2t0do c3t0do
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ZFs ¥4 B9 =A 7Is

HIHCZ o ST RAID-Z /2 TS Z&U T

raidz clt@do c2t0d0 c3t0d0 c4t0d0 c5t0d0 c6t0@d0d c7t0do
raidz c8t0d0® c9t0d0 c1l0t0d0 c11t@d0cl2t0dd c13t0d0 cl4t0do

U2 CAIZ RAID-Z #82 U5 B2 LATE O A522 UHs & UAGULCL HE E
Of, 14749 C|A3E Zt& RAID-Z 42 7719 AT Z 0|20 &£ AEC=E L= A
0| Z&LICt & 22} Q29| C|ATE Zt& RAID-Z 40| O 22 M58 g3|§L t,

RAID-Z H¥a & 2S7|0f Chet AtMEE LHE2 “RAID-Z A4 2 25717 [38]2 &
ZIHA2.

‘ds Y EA3 2t A2 SHO|AM O[T 49 = RAID-Z 79 S0l|Af dEI5HOF St= &
AtMet WE2 thg 221 &S AR A

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

RAID-Z A4 2 #E Arof st atMiet Lh&= 113 Oracle Solaris ZFS #¥ Y&
YZIYAL.

ZFS sfo|EE|=E XYL &

Oracle®| Sun Storage 7000 A& A|2[20|M ALBE 4= U= ZFS SIO0|E2|E HEA &
DRAM, SSD & HDD?} Z8tE E4tt A& E2 462 =0/ 82 =2|BHM Y
22 =Y + USULC O A|F9| 22| QE{HO|AM A& Z2| ZFS S5d S M
St 7|EF 4 SH L A e o~ gL o

O| M|&0f Cist XtM|ISt LH8-2 Sun Storage Unified Storage System Administration
GuideE ZR3IMIA|L.

S5 30l A Cl|OJE] R 2|+

ZFSE 0|23 = RAID-Z 70 A ClO[Ef 23| 2|7 7|sS AHSELIt.

AXE H0|H 250| YHE|H ZFS7 UHE S5 SAR20|M SHHE CI0[EE Q&Y # Ot

= &/ 7

L2t o SARE2Z B0 22 & H|0|8E S+ CH

g

5

=2| 34 £ECjo| &

ZFSE ZE 2|49 22 7Hy Z20| 23 S22 H|0|HE AELO|IELIC). HIO[HE
Ofe|of = A0 thist Y2 27| Al O|FARE2 & A| 1Y HH| AEI0|Z= 4y
£ A &L

(e =]
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un
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36

M 7t 271 20| 2712 ZFS= s 2 O|A3 S22 Jd2U3 RA|ok7| o H2IA
OZ O|O|EE Af H|0f ZEILICE ZF M 2| = CHE AT FA|L IHY S EotsHe
0|2 &£= RAID-Z 2|7t & £& JELICH O] Y2 Zo| 2% EME Aofst= o /U
FHES ASELICE OIE 59, 4719| CIATOA CHe FE2 2= & UASLICH

B 52 AEZI0|ZE AIRSH= 4709 A3

m 1709 AFR RAID-Z A

m 27l9| 5% AERIO|ZE AMRSH= 0|2 0|

IFS= 5 E WOlM MZ CHE 39| 7t4t 2| ZES A[¥otX|0 0] WAI2 T|5t A2
0|2 &0, 0|F 0|2{2t &2 RAID-Z 1S 4& £2 Bt= & USLICE otX|2t o] F< LY
Zed 2 2|20 Ttek 22|21 RAID-Z2t ZELICH 2| Ao A2 2F ZHR[0|M 52 54
=z Y FHO| 2|4 B 7t A2 E AtEsH= AYLIC

Chs ZOIME ZFS HYa 28 U5 AASHE o2 AlL2[2E 2YFLIC

B ZFS Ay = USTI) [36]

B AL SO A2 HE BHA [42]
B RS Ay F USI 2F A2 [43]
B ZFS A = AA” [46]

M4 ES OS2V zpool create US ALRELICH 0| BHS E 0|2 U JH4 33| 4
S o142 ALRELIC & 0|22 7FS 74 24 BE 27 AP [17]9) 228 =30}
gt

(=] .

CHS HH2 c1todo L c1tide C|AI 2 LM &l tank 0|29 A 2 BHSLICH

# zpool create tank c1t0d0 cltldo
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A CIATE LIEHE &2 0|22 /dev/dsk CIAE2|0AM 22 4 on, T OfH &
20| &S Hotote S ZFSOf Ofsf LeH| 20| 20| |G FLICt H0|E = & L AT Z2A
SHo = AECIO|ZELC}

IXT =
oj2iE Aga = W51
Ol2{E 22 ST mirror 7| E T30 0|21 P A& 32| 5 AFEELICH BY
=0 mirror 7|9 =5 =5t 02 0|22 2[¥ 4 AFULE &8 BF2 2712| 0|F O

# zpool create tank mirror c1d@ c2d@ mirror c3d0 c4do

FEHM mirror 7|AEE M 29| B THY ZR(7F A G ES LEFELCE B0|E{= F 0|2
of 2X S22 AECO[RE|Nf, & Tl A3 AHO|0f| LS C0|& 7t S=E LT

HAYE|= 0|2 E 20| CHSE AHMISH 22 112, Oracle Solaris ZFS #& &S 2=
SHIAIR.

A ZFS 0|24 & g0l = T3 2t gol A - E L.

m V|Z 01E FE0| 7t 29| 2E Hd Z2(vdev)S 2 CHE TA3 28 27t At

B |2 0[2E FEo| 27t A3 AE B BAE A e 0| 27t HAIE AT
of O|2{El 7+ ST, AtMiet 82 “AHYA S0M 2 A2 L 22" [52]2 &
ZSHUAI2,

m |2 0[2E oM T AT WA (A E A3V WAHE CAT9 AV|E0 IAL EE2
FR0IT). 2tM[et thE2 M4 2o F2 WA [59]E A=Y AIL

m 0[2fE #H0IA E[£3 22|(LHZA| Z2[7H 40| thet S28 S =95 AHlSste 8%
of2h). ZLME L2 ML SOIM 2| HZE & Z2f” [52]2 FRotAl2

m C|A3 F StUE £2[5t0] Ol2{E 7+94S 2ot M2 S & US7|. AME UE
2 ‘DA E ZFS AL 22 2L MER & U571 [54]8 RStAl=2

D2 & HYL SOIM AT0], 21 2| = FHAl ZR(7f OfLl 2[E ZU=2 AAHE 4
gl

= =]

ZFS £ E E 0I=7|

ChS 2E E 714 27 AFE Dasl EMAIL.

m Oracle SolarisOlM= 2E 20| A%l = C|ATT} x86 7|8 A AR £= GPT 2|& H
AO7t ZEHEl 2| 2E|= SPARC A|AEIO|AM EFI(GPT) 0|22 M| &Lt GPT |
A7t B[ 2] 242 SPARC 7|8k A|AEIOA SMI(VTOC) 2i|0|20] HEEL|Ct &
2| Z2M2 755 AR EFI(GPT) 2{0[82 HEFLICH Hx| T ZFS RE 2 CHA|
OLS0{0F & AR0||= 2 HHES AMESI0] EFI(GPT) A3 2|0|8 2 SHIZ EE A

= A
=2 T1o2 T M
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# zpool create -B rpool2 clt0do

m 2E 22 0[3E 14 FE T AT THOR DHS0{0f FLICH 3
AMESI LATE ZVIRI2 24 012 0|24 E 2|49 28 7ty 2|S 2hs 4+ 9
zpool attach FAHS ALESIO] 0|2l 7ty E2|S &4 = AL,

B RAID-Z = AERO|E M E 2L 7| Q& LCY

FE S2 8RO 2O RS /HE + YSUITH

m 2E %Oﬂ Oish A=A b= S AFESH 1L A=Y F2 T3t FAFSH BIAIR| 7t
LHEFEFLICY

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

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

i

ZFS 2E D}ol \AS 83| U SEO| Cfet ANS B 4 ZFS RE B 74 24
212 YZBHIAIL.

RAID-Z %4 E 0+ 7|

q0| I{2|E| RAID-Z 22 BtE& A2 raidz = raidzl 7| E 7} mirror CHA AFR EICHE
= Alelst DIE1%| =5 Y= A +5°'°”—|Ef OHE o= 5712 HlA3= g T

RAID-Z 2o 22 Ues YYS EHS LT

# zpool create tank raidz clt0d0 c2t0d0 c3t0d0 c4t0d0 /dev/dsk/c5t0do

O 0= = 2| 0|8 £ M| 2| 0|FS AFESHH L|A3E XYY += UC= AS &

O=L|C}. /dev/dsk/c5t0do L c5tedo2 25 S C|AIE 7+2| 2L CY.

=2 WS M reidz2 £= raidz3 7| EE AFESIO] O|F TH2|E| E£= ¢F TH2|E| RAID-Z
T4 U+ ASLIHL oS ST LS 25Ut

# zpool create tank raidz2 clt0d0 c2t0d0 c3t0d0 c4t0do c5t0do
# zpool status -v tank

pool: tank

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
raidz2-0 ONLINE 0 0 0
c1t0do ONLINE 0 0 0
c2t0d0o ONLINE 0 0 0
c3t0do ONLINE 0 0 0
c4t0do ONLINE 0 0 0
c5t0do ONLINE 0 0 0
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errors: No known data errors

# zpool create tank raidz3 c0t0d0 cl1t0d0 c2t0d0 c3t0d0 c4todo
c5t0d0 c6t0d0 c7tod0 c8todo

# zpool status -v tank

pool: tank

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
raidz3-0 ONLINE 0 0 0
cotodo ONLINE 0 0 0
c1t0do ONLINE 0 0 0
c2todo ONLINE 0 0 0
c3todo ONLINE 0 0 0
c4todo ONLINE 0 0 0
c5t0edo ONLINE 0 0 0
c6t0do ONLINE 0 0 0
c7t0do ONLINE 0 0 0
c8todo ONLINE 0 0 0

errors: No known data errors

|3HCI2 A3 2.8 27t M

L 7|z RAID Z ?“OHH ClA3 WA (WA C| 237} 1|5' C|A239| 37|20t IAL Z
2 0. AT LIEE2 A YL 0| 2| uA” [59]5 FRSHYAI=.

S RAID-Z 0| M = ChS 20| 2@ %[] gd&Lt.

m J|Z RAID-Z 740 27t A3 oA

RAID-Z 7-'0llA ClAT E2|(AH0 CIATR WH|E|= CATE 22|5tAHLE AH|0f

OAIE 22/al0F ot= F2E Al2)

B RAID-Z #H0IM 210 F| = WAl 2|7t Ot ¥x|= A2 AHHE 4 glEL ot
RFEZ} O] 7|52 2ol DAL ASLICH

RAID-Z T+A01| CHBE ZIA|TH LIRS “RAID-Z &4 E A7 [34]8 2 RFIMUAIL.

21 A2 E AIR510] ZFS AL = 0rE 7|

S7|A EAMAMA0]| Chet POSIX 2+ AlRS £Z517] fI5h ZIL(ZFS Al 21)0] AlSEUY
Ch oS %01, Cf|O|E{H| O] A0 EMZ/EO| A| AR 220 gretel ff ety &l 7*17‘* Y2|0f| A
O| F0{ {0}

& 27 A ASLICE NFS 2 V[t S8 Z2A#2 fsync()E AHESHO] O
OlE] tY 92 EFY = ASLICH
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AMAI2.
m ZFSOlE 218 271 ZAE O[EfH0|A 21 I 20| gigLic
ol 21 XS U0 U 4 AU M5 BAL F3 2, Bo| SS90 7Y
U 38 T2 e 2510 Kt LRAYLCE 7 2Hl 45 YBE B TS 2

08 ZRsHAIL,
http://blogs.oracle.com/perrin/entry/slog_blog_or_blogging_on

B 27 YRz SHE FAoHAL 02> & JUX|T RAID-Z= 211 Z2|0f| | Hx[2] &
&LCt

m 2ol 27 2327} 022l 7|
Y5t A S SLEUCH

B 2 ¥R =4 2 HEA B LEZ 2 WA, HAH, HE, 2], 7t 27| L LY

71E Y & AU

OI9tT 2|0 21 Q27 HEHE ZP 21 2ES A

m 21 YRS 7|E 2 Z2|0| HEst0 O|2{E 21 Y2 WS 5 ASUCL O] Y2
02| 2] 42 YL SO|M 2| E HEsts Al LY

|

m 271 Y29 2[4 F7|= 20 Ue 4 F2|Q| 2[4~ FT[(64MB)t SLRLILH 2
20| 24 4= A= in-play HIO|E{2| =2 B|u A HEL|C
(A28 =2)0] AHSlE O BII LIt

m 27 Y29 2t 37|= MY 7tsetin-play HO[E{2| 2T 37|0|22 44| 22 3
712] ©f 1/20[0{0F LIC} oS S0 A|ARS| A B|=22|7F 16GBRI B 2|t 21
2| 27| 8GB7t AR Ct.

a2 s U L= oliT 20| US0A = ZFS 21 A2 & 28 4 USLIC

Ct3 Ol= Ol=2ie 23 Z27t e Dl2E YL 28 UE= YYS 2oL

# zpool create datap mirror c0t5000C500335F95E3d0 c0t5000C500335F907Fd0 \
mirror c0t5000C500335BD117d0 c0t5000C500335DC60FdO \
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

S

c0t5000C500335F95E3d@ ONLINE
c0t5000C500335F907Fd®@ ONLINE
mirror-1 ONLINE
c0t5000C500335BD117d@ ONLINE
c0t5000C500335DC60Fd@ ONLINE

[SENSENSENSEINSIES
SIS I SRS ST
(SRS

S
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mirror-2 ONLINE 0 0 0
c0t5000C500335E106Bd0 ONLINE 0 0 0
c0t5000C500335FC3E7d® ONLINE 0 0 0

errors: No known data errors

27 2| Huiol M =-0] CHet AFA|SH LIE2 O] 10-2. “&ofist 27 2| nA"E
AAIR
=] .

o

P25}

HA| 20N F 0l22|9t AT 210 27 44 A2 HBELICE FHA| BAIS A3
Ch 2 HE22 2T DE 97| 21 £510| Chet 50| 2Ickst SAELCE

HAI 2217t Qs A B2 BHS0| A B ClOIEIS FHAIO) M 4 ABLICH oIS
S5 ke ZELC

# zpool create tank mirror c2t0d@ c2t1ld@ 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
c2t0d0@  ONLINE 0 0 0
c2t1d®@  ONLINE 0 0 0
c2t3d0  ONLINE 0 0 0
cache
c2t5d0 ONLINE 0 0 0
c2t8d0 ONLINE 0 0 0

errors: No known data errors

A Z2|7F 2740 ST Y2|7E MO 2 0| 220| Hel22 MSAALICH A %
21| 27|0f w2t ZX7 HLIAIS AJZH0] 1AIZH 04 2 4 QUSLICH THZ I 260] zpool
iostat YHS ALSSH0 8 U 27| S BLIET 4 YsLICH

# zpool iostat -v pool 5
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# zpool create tank mirror c1d@ c2d@ mirror c3d0 c4do

CHS Oll= 4702] BIA37} U= SHLES| 2|4¢l 2ilE 7Hy 22 FdE 28 UEs YHS
E2OHEUL

# zpool create mypool raidz2 cl1d0 c2d0 c3d0 c4do

zpool add YHS ALESHH O 20 OHE 29| 28 7t Y2IE =718 & AU oIS
ST U3 ZaL.

# zpool add mypool raidz2 c2dl c3dl c4dl c5dl

SEL|A| 42 E0AM AR L= AT, AT S2l0|A EE T2 |

2 SATLICEH YA E2 LEHO 2 02 2|49 2 Tt HR|E EFL|CH ZFS= &
O] D= 2|4 2 JHA | ALO|Of| SH2Z G0 E AEIO|ZEL|CY

ZFS A& S0f| e 7HA 2| & F2[A HZ|= zpool status FH2E HA|ELICE O
£ =S¢ O3t 25Ut

# zpool status tank
pool: tank

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0

mirror-0 ONLINE
c0t1do ONLINE
cltld®d  ONLINE
mirror-1 ONLINE
c0t2d®@  ONLINE
clt2d®@  ONLINE
mirror-2 ONLINE
c0t3do ONLINE
clt3d0  ONLINE

(SIS IS SIS ENSEN SIS
[SENSENSEN SIS IS S S
[SEESESENS ISR )

errors: No known data errors

Ci517| ZOfl ZFS= A TIATTLZFS = 2F A Q| BHE F20M AFE R 1L

5t7| 40|
S SQIYLICH ATV AE 3 B TSt 22 277 HErE +~ UgH
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# zpool create tank c1t0d0 cltldo

invalid vdev specification

use '-f' to override the following errors:

/dev/dsk/clt@d@s0 is currently mounted on /. Please see umount(1M).
/dev/dsk/c1t@d@sl is currently mounted on swap. Please see swap(1lM).
/dev/dsk/c1t1d0s@ is part of active ZFS pool zeepool. Please see zpool(1M).

UL DBL -f SHS AT 4 AT, PR 2 12 4 YBLICH TS 2L -1
242 A0l XS 4 SO0 £502 B 230} BLICH

DREE MY A ClAD EE TS24  BILP M OIS EE U AIAMS B
= 81513 AUSLICE 0| 222 H 25t unount FHS ALREILICH
Jetcivfstabe] I C|AZJ} /etc/vistab IFQOY LIEl MO A|ABIS TEHs}2| O I}
BT AIAE10] 317H OFRE0f 17| QIELICH Ol 222 B2 528 /etc/

vtstab TIUIOIA 21012 A ALY 24 %j2|3LiCY.

HE Yo F3| CIAFTE A|ABIO] Cfe HE FE Z2|2 AL SYLICE O] 2FE o
Z25t29™ dumpadm HHS AR EHL|CT
ZFSEOYE  C]AZEE IO 24 7FS 44 BO| ULRLIC 0| 28F 5

=2"T
5t2{™ zpool destroy %'Eéa AtE5H0] CHE 22 AL CHH O]
LR5IR| (2 F2). £= zpool detach YHS AHESIY CHE SO0f|M
| 3E 2Lt DIE15| MEL ZEO|MBHCIATIE 22[e 4 U

LS AE & O1F &2 RET F1Z AIEEH -f SHS AFESHO] tiAstl 25 2=
o

Il A|AE! T3 OFREE|0 Q| ¢4 AR 0| Ofl Ao 2 H0|R|0 C|A 3T} 22y
2 o A ARE ZShst ST

220| U C|A 37} Solaris Volume Manager 82| 22QlL|C},

LR ZFS Z9f ClAFTE A ABIOM LHEURALE 522 HAHE AL 29 42

s YUCH Z2te| R CIATTL CHE A|ARIOAM AE 32 L‘IIE%E O"
4 =2}0|E0|AHL} opd & O|OC|§ %O 2o =2 gM—I AMEfZ E
DEUCH Aoz 2 MEfQI E3 CHAE T 9IOPWKIE

Chs Ol= -f 3 ALE WY S 2oL L.

# zpool create tank c1t0do

invalid vdev specification

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

OldH22E -f FHS AHESH0] tiA|Shs thil 2FS s ZsHOF SfLICt
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L2[5t| = S 22

=A| | 8O| M2 CIE 7HY R 2 58 UEe A2 HYEA| AELIE zpool FHS LA
StA| S 2l SHYLE 25 USA RoI=S AU} Ol2fet 2= 25 U=
1l Al=e FR CHS RAFS 2F7F AU

# zpool create tank clt0d0@ mirror c2t0d0 c3t0do

invalid vdev specification

use '-f' to override the following errors:

mismatched replication level: both disk and mirror vdevs are present

# zpool create tank mirror c1t0d@ c2t0d® 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

Ol2{gt 2F= -f FU2Z AT & AUA|D, Of HA2 LISHOF fLICE FHE2 2717t THE
Y2IE AHESHY] D|2{E 2 = RAID-Z 25 U= 20| CHslf Z1517| = gfL(ct 0] 749
O] S{E|7|= SHAIZ, S5 24 80| L2|GHA| I 2 B9 Y2[0M AFEE|A| S T
23 S0] 712 gLt A0S thAste{® -f S30| E2ELC.

g4 & WUS7(2| Dry Run =

E2 US2fE AT E 012 712 YAIOR O 43| o4 ATlE & QIo0], C|AT Lot 9|
et 24910 4= UBLICE 0|2{5t 0[R2 zpool create FHO= UA|2 Y2(0f 22| of
2 & 9S7|S Algao|H5ks 27t SMQ 0| ABUCE Of dry run 8448 B3| A8 3
Of 201 Ol 2| | PZS A5 0] MY LM 2E 255 BAFLL 2
F7t AL o eIt RARR 20| EAIEUCH

# zpool create -n tank mirror c1lt0d0 cltldo
would create 'tank' with the following layout:

tank
mirror
c1t0do
cltldo

US O2L M BS PSR GO AT 4 YALIC 7Y A0 o= SU 7
Ol SUSH YIS E ¥ AHSH= HYLI) 0 22 AR CO[EIS X2 QO A4
A Z2|% 2 $LOO2 zpool create - FHUM HBOR BN 4 YA/DH, 0] S gIO|
YP2 LR B BS7|S AT

== US U 2[4 28 MY A[ARIO| 712 DRE 2|82 /pool-nameYL|Ct. Of C|HE
2= SAGHA| 7Lt B|Of QO{OF BfLICE CIAER[7 ZASHA| b2 R As22 dEE
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LIC} C|HEL2|7t H| 2 R RE It A|AHIO| 7|2 C|AEE| 9|0f OF2EE LT Cf
2 7|2 0IRE ¥R ES H52{W zpool create EHO| -m 33 AIEELICL 02 &

EE TN

# zpool create home clt0do

default mountpoint '/home' exists and is not empty
use '-m' option to provide a different default

# zpool create -m /export/zfs home c1lt0d0o

O] HH2 02 E 2| 0| /export/zfsQ! home THY A|AE! B AHZ22 E homeS BHSLICE
OI2E 20| ThSt 2FM|SH LIS “ZFS OF2E 2| 22" [147]8 ZIZRSHIAIL.

ZFS g2 = AA

E2 zpool destroy HHZ ALESH0] AMA|EILICH O] HH2 OFRES M08 MET ety
o AG2t= ES AAFL|CE

# zpool destroy tank

A Zo| - E8 AT [ Fo[UA2. BO[E B AAlsrl ol=x] o § ClOlEfo] SA1E
2P0 YA SostAL. Uem YRE BS NXY F2 B SIEAEY £ AS
LICH ZtMI3 LIRS “AKIEl 7S H a4 B 277 [89]2 ZZ5HIA

zpool destroy FHO= ES MA S B “MAE ZFS HEA ZF 25 [89]0] dHE
U2 ES AL 7HH2 QAQLIE}. et Z0f| £38 ClAT0M 7| HIO|EE A& ALE
o 4 ASLICH AAIE 29| TIAT0| M HIOIE S AMA|St{ T AR E 22| 2E CIAT0)A
format F&2|E|Q| analyze->purge 1 2 7|52 AHEHOF §LICE.

OB BIE 7FS T2 AIALIS BHSO| THY AIAE BlO[E|S 7| U2 QAT 4 UL
B3¢l 1ol A|Lelo] 20| Aisle Ajel 20| 74 Foolz 225l 7] glol clolefol
UAAZH 2 GAELICH 2NE LIS S “ZFS THY A A 955l [168]8 2ESHIAIL.

== MAste{H 20| § 0]Y RE5t4| bs*%% LtEtL= CI|O|E{S T|A30H| 7| S3HOF gfL
Ct. O] &Ell YE= 7HH27|E oA Wl sl Y2(7H HA A B2 BA ||| IS L
Ct. SiLt Ol &f2| H2E AMEY 4 Yl0E E& HAE + ASLICL SHA|2 L2st HEf &

= Ol=fet AFE Y &~ Gl= YR[0f 7|1=5|A] 45 LIT
Ol2{8h 2|7} U= E4& M 22 S Mo 2 gy HEIZ BOEUCH 7HA

=22 Mg I R=% XFZI LIEFELICE S0 E‘J*%' UNAVAIL SE{O| 22| 7} BOFA{ A
= A7t UNAVAIL SENZHE FR (29| 22| JH &R 7t UNAVAIL EHR! F2), O] B
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# zpool destroy tank

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

4

= L 32| AHGol| oist AtMIet LIE=2 “ZFS A& 9| U el &el” [76]2
=
el Iy

71X 27|0f Cieh AtMISt LHE2 “ZFS A ga = 7t 27]" [85]8 #RoHH A2,

e
Y2|ot AT HFE2 V|E YE &= ZFS AL SO 74 247 [29]0| M CHELICH
20| U502 = = Ue| 2242 YRS &e|5t7| 2let 042 71A| A4S oA + US
LIt

B A YL SO YR FIV [47]

B YL FSOIM Y2 HE E 22l [52]

m O E ZFS HYA S Y50l M22 & US7I [54]
B AL SO|M YR 2t & T2l ME” [57]

B YL E YR 2T A7) [59]

AL FOf YR WA [59]

m AL FO0|M S ATHO 2 [62]

AFA I A2 =

Z'I oL Eo'" ozl -l-7|'

M 2|d9| 2l 7HY Z2E F71510] HA3 SE SH2 2 2t 4 ﬁ'—ltr. O] fl&
3 U2 29 ZE G0 MEO|M SA| AZE 4= UAGLILE 20| M 71 Z2|E 27t
2™ zpool add FHS AFEELICE 05 ST ta2 25Ut

# zpool add zeepool mirror c2tld0 c2t2d0

7t A2E A Y5H7| et FAI2 zpool create B 2o ZG LI 27t ARE S¢
A 27} 8ol -f S 210l YoM S2d 2f8s HEY & glaLith. BH2 dry
runs 8 4+ AEE -n U AJYLICH oS S8 Chaat 25Ut

# zpool add -n zeepool mirror c3tld0 c3t2d0
would update 'zeepool' to the following configuration:
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zeepool
mirror
cltodo
cltldo
mirror
c2t1do
c2t2do
mirror
c3t1ldo
c3t2do

Ol ¥y 122 0|HAS 22| c3t1do L c3t2d0S zeepool Z2| 7| A0 2I}EfL|CY
te A2 4SS A LAl CHeh 2tMet L2 AL S Y2 ZAI” [43]8 25t

ol 3-1 Ol21E ZFS +40f Cj23 27t

Ot oAM= Dl2d e 712 ZFS 4ol CHE 01217t 27+ U T

# zpool status tank

pool: tank

state: ONLINE
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0

mirror-@ ONLINE
c0tldd  ONLINE
cltld® ONLINE
mirror-1 ONLINE
c0t2d®@  ONLINE
clt2d®  ONLINE

(SIS IS S RS I S
[(SEESEE SIS SIS
[SEESIR SIS ENSENSIES

errors: No known data errors

# zpool add tank mirror c0t3d0 clt3do
# 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
c0t1d®  ONLINE 0 0 0
cltld®d  ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2d®  ONLINE 0 0 0
clt2do ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
c0t3d@  ONLINE 0 0 0
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clt3do

ONLINE

errors: No known data errors

o 3-2 RAID-Z 7+40f &3 27}

Ol 5tLte| RAID-Z Ztz|2 2t& A4 E8 212!
A2 Z& HYL E2 Helste Y8 BoE

# zpool status rzpool

ORIZIR| 2 27t L A3 RAID-Z 7+g0l| =7t 4~ AS LI B Ol|ol M= T 237 374
| F C

pool: rzpool
state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
rzpool ONLINE 0 0 0
raidz1-0 ONLINE 0 0 0
clt2d®  ONLINE 0 0 0
c1t3d@  ONLINE 0 0 0
clt4d@  ONLINE 0 0 0

errors: No known data errors

# zpool add rzpool raidz c2t2d@ c2t3d0 c2t4do
# zpool status rzpool

pool: rzpool
state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
rzpool ONLINE 0 0 0
raidz1-0 ONLINE 0 0 0
clt2do ONLINE 0 0 0
c1t3d0  ONLINE 0 0 0
clt4do ONLINE 0 0 0
raidzl-1 ONLINE 0 0 0
c2t2d®  ONLINE 0 0 0
c2t3d0  ONLINE 0 0 0
c2t4do ONLINE 0 0 0

errors: No known data errors

o 3-3 Dl2fEl 27 23| 27t L &

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

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

errors: No known data errors

# zpool add newpool log mirror c0t6d0 cOt7do
# zpool status newpool

pool: newpool

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
newpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t4d0  ONLINE 0 0 0
c0t5d0  ONLINE 0 0 0
logs
mirror-1 ONLINE 0 0 0
c0t6d0  ONLINE 0 0 0
c0t7d0  ONLINE 0 0 0

errors: No known data errors

2 YRS 7|E 22 2|0 AZ5H0] 0l2iE 21 F2|E TS 5 USLI 0] (g2 0|
2e|Z| 2 ML S0M YRS B EBst= Adt SLELIC

H 75t 4 Q&LICt 0| of|of| M Oj2{El 21

zpool remove HHE AR50 =5 Py
|7 = AU o E S8 o 25U

=
Az =mirror-1 Q145 X450

# zpool remove newpool mirror-1
# zpool status newpool

pool: newpool

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
newpool ONLINE WRITE CKSUM
mirror-Q ONLINE 0 0 0
c0t4dd  ONLINE 0 0 0
c0t5d@  ONLINE 0 0 0

errors: No known data errors

]

2 7ol SiLie| 21 Z2| 2 Zte|0] US R F2| 0|52 AYst 21 S A HEY
2

& AU oS S C3 dg Ut
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# 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
c0t8d@  ONLINE 0 0 0
c0t9d0  ONLINE 0 0 0
logs
c0t10do ONLINE 0 0 0
errors: No known data errors
# zpool remove pool c0t10do
of 3-4 Al &2 271 L AHA
Al Z2IE ZFS Aga 20| F7tstal O 0|4 BRSHA| b5 39 AAHY & UASUC
zpool add YA AFBBIO] HHA| H2IZ 2IBILICE 0|2 SO ChS 3t Z2aUCt
# 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-Q ONLINE 0 0 0
c2t0d@  ONLINE 0 0 0
c2t1d®  ONLINE 0 0 0
c2t3d@  ONLINE 0 0 0
cache
c2t5d@  ONLINE 0 0 0
c2t8d@  ONLINE 0 0 0
errors: No known data errors
Al Z2lE O[2AZBIALE RAID-Z T4I0] URTE 2 4 glaLic,
zpool remove HHZ ALESHY] HA| H2|E AH|AGLICE O E ST C22 Z2&LC
# zpool remove tank c2t5d0 c2t8d0
# zpool status tank
pool: tank
state: ONLINE
scrub: none requested
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config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0

mirror-0 ONLINE
c2t0do ONLINE
c2t1d®  ONLINE
c2t3d0o ONLINE

(SIS ST S
[SISE SIS
[SENSE SIS

errors: No known data errors

A zpool remove FF T Sk AT, 27 Y2| & IHA| Y 7<1|71% ALt 712 012
= g9 sl Y= IE 2pool detach WEHS ALRSI0] M E 4+ UFLICH Z2E7|
42 2| L RAID-Z E2l= S0|M AHAHY 4 glsUCh

ZFS &4 SO0IM WAl Z2| ALZO0l| Chst ZbMIS LI “FHA| Z2IE ALESHO ZFS MY

E0IS0) [41]8 AZoHIAIS.
gL S0 Fz2| HE 2 =12

zpool add HZ 0]|2|0f| zpool attach HHES ARSI A XS 7| 0|2{2l= 22| £=
Ol 9:8 20| 27t 4~ &L

CA3E AEs5tH DI2HE RE F2

(SPARC &= x86/VTOCQ) [98]2 &tZRotHA| 2.

-

ZFS R2E Z0|M CIATE WAHT HR ZFS 2E E2| O|AT A EH(SPARC E£= x86/
VTOC) [102]8 & ZRstHAIL.

o 3-5 O|F Dl2{E A4 22 HS 0l2E 34 2= Het

O| 0|0 M= zeepoolO| 7|2 O|F 0|2{0|12, Aj ¥2Z| c2t1ided 7|2 2| c1t1ded| HZ S0
A 0l2{=Z HEEL

# zpool status zeepool
pool: zeepool

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t1ld®  ONLINE 0 0 0
cltldo ONLINE 0 0 0

errors: No known data errors
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# zpool attach zeepool cltld0 c2tl1ldo

# zpool status zeepool

pool: zeepool

state: ONLINE

scrub: resilver completed after Oh@Om with @ errors on Fri Jan 8 12:59:20 2010
config:

NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t1ldd  ONLINE 0 0 0
cltld®d  ONLINE 0 0 0
c2t1ld®  ONLINE 0 0 0 592K resilvered
errors: No known data errors
7|12 2|7t tF 01219 YR R M 2| E HEStH ALS 027} SHS0{2| 12, O] &
Ao 2 AL Ol ULCH e ZR=A| M 2= SA| AT S AU
o 3-6 SRR A2 ZFS AL =2 0|24 E ZFS HEA E2 Bt
5t zpool attach FHS ALESI0 SR A U2 AEL E2 S5 A4 22 Hey

Lot zp
= AL o€ ST tha 25U o

# zpool create tank c0tldo
# 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 cOtldo cltldo

# zpool status tank

pool: tank

state: ONLINE

scrub: resilver completed after OhOm with @ errors on Fri Jan 8 14:28:23 2010
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-Q ONLINE 0 0 0
c0t1ldd  ONLINE 0 0 0
cltld®d ONLINE 0 0 0 73.5K resilvered

errors: No known data errors

zpool detach HHS AL25I0] O|2{El AL S0||A 23|
ChE2x Z&U

uj
AT
i)
et
1>
$0
o>
~
o
2
i
ujn
re
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# zpool detach zeepool c2t1d0

i

A

ok
ox!
40
o
3
18"
rlo
e
i
oot
T
Inl
=
i
jn
re
a
ojo
]

—

5t2/2t El0|E{Q| THE REFH 24|20|
25Ut

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

0|22 E ZFS A YL £ 250 MER & T57|

zpool split BYS AFH0] DAY ZFS Y4 B He] B2 N45H| ST 4 U

LT}
zpool split FAS ALESHH OJ2{E ZFS 4L SO A StLt O]¢9| A3 S E2|5t0 &
2lEl LATZ M 22 S & ASLICH M 22 2ah 02 ZFS A4 S SLet Al

25 7ty

23 - zpool split HZ ALE S0 ZFS £22 2ot AHM|SH Zatet o & 22 My
Oracle Support (https://support.oracle.com)d|A A0 2121510 How to Use
'zpool split' to Split an rpool (Doc ID 1637715.1)8 2tZ5HA|L.

J|2Ho= 0l | Z0ilA zpool split 2P 2 MZ 2H=0{2l 20| Bist OpA| Y A3 8 &
SIFLICH 28 21 0|=0l= M 22 7142 & ASLILL OIE ST tha 5Lt

# 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
c1t@0d®  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

54 Oracle Solaris 11.22| ZFS Tt A|AG 2| - 2014 128


https://support.oracle.com
https://support.oracle.com

ZFS AEAa Fof &3] ate
cltodo 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
c1t2do ONLINE 0 0 0
errors: No known data errors
zpool split FHOAM MZ THS0{2l 20 Chs AFESHOF ot= LA E A|H Y = USL

Ch o & S0 C32t Zsuch
# zpool split tank tank2 c1t0do

A = 20| O|F0{2|7] Mo B|22]|9| C|0|&{= O|2{& L|ATZ B|ZL|C}. Ei|0|E1
7t B9 = CA3E= S0|M 22|22 A & GUIDZH FoEUCH A = GUID

L AL-HOM 22 714 S & U=S 57| 2o g E LIt

rlr
A -
ot
tn
il

STY 20| B|7|2 DY AL DIRE 2| Y0l A1 A 20| S AIAHIOM YYEl= B2
7|& OF2E 2| Y0| M2 252 XE= zpool split R %ﬁg AF25H0] A Z0f CHt T
A RE CAER|E 2 FsHof gLt o E ST Ch31 Z&UCt

# zpool split -R /tank2 tank tank2

zpool split -R SMHE AR A0 M ES 7tX 21 S [ OIRE | H 255 Y 4+
U= BF RBHU2Z M E2S 7HHQUAL. A 0| CHE A|AEI0|A 2HS0{d 32 OF2

E ZY 2=0| L5tA| F=CHE thA| R E HHER| 2|Y2 E25HA| gLt

zpool split 7152 AFBSY| ZOll CFS T2 AFSHS HESHIAIR

B 0| 7|2 O3 C{AFQ| RAID-Z +d = S5E[A| 2 20| chs Atge +~ glsd
ct.
zpool split ZIHE A|E=35}7| A0 ZLHOF gL ct.

o
—
g B 4 gLt

m O2E & 22 30 2 ~ 3719 EIAEWEQEI(H US M Ity ZEHCL 0| 32
EH =9| 0P| C[A37E M2 2 EO1 =0 ArEgLt O3 Efo Zpool attach
= AFESH0] efi OI2fE Ay 25 CHA| S74LE M2 2HS0{21 23 0128 Aya
gi et & ASUL MER(ZEE) 22 S5€ *OI 87| [EHTOH OUHEH_ o 9
zpool split &*%*EE 71Zo| 0l g goﬂﬁ AH 2 0l E 22 TS Y=ol g ﬁ
LT

m J|Z 20[YF 022 2 M 22 2 4Y = 5tLte| B A3 S EYYLILH 7[E =
0f 2749] EIAEE OI—.—OPﬂ 0l Ij| ‘?_| 4% Blte 2719] EA3 2 O|R 021 2719
SEE[2| 2 EYULE S5EA| Y2 23 0loiE 22 HESHHTE 2749 It A3
£ SZsHOF gLt

of
[ R B — |

= = o I

lj—|ka'|:"|ao'o| 2 N FHR =

—

_FE HI

32+ Oracle Solaris ZFS A& A £ 22| 55



ZFs Haa B9l 3| #2|

m 2o Y I OOHE SE22 FA5H] et 2 Y2 3712 /A3 E Eest=10
e HAL E2 26t 2 A = A2l £0| 2749| 0/2{E C|ATE ZStst=S
of= A LT

m 02U E F2 ELst7| M0 =07t SHIEA FHE A=A ERISHIAIL. 5HES
O] FHA| H| 7| A &tQlnt A E A5t LIE2 “LEH A|AE] B [283]2 22
SHAUA|2.

of 3-7 0|2{=l ZFS & 23

CFS OO A = CA 7} 370 QU= mothershipO|2Hs D2{RIE 234 Bo| 2EELICE O
272 WAEs £ 70| B2 T 40| CAIS EF5HS nothership0|2Hs 0]2{2IE it
nazh A BYLICH 2t B2 SYs 2EI=E 7}

ot 7He| A3 E Z&SH= lun Z} Aot AH=E 71y LTt

luna 22 WY SHOZ CHE AL 2 Tt E 4 USLICE HYO| 2 E 20= luna
=2 MAY & A0 T2t mothershipOi| CHA| HZELCH O & Z2NAS BIEY
A olAL|C}

T Mg

# zpool status mothership
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
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

c0t5000C500335F907Fd0 ONLINE 0 0 0

errors: No known data errors

pool: mothership

state: ONLINE

scan: none requested

config:

NAME STATE READ WRITE CKSUM
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mothership ONLINE 0 0 0
mirror-Q ONLINE 0 0 0
c0t5000C500335F95E3d0  ONLINE 0 0 0
c0t5000C500335BD117d@  ONLINE 0 0 0
errors: No known data errors
AFA ﬂo" -|ZI-'|2 |.o ol o |.o Als
x-|C>—LE A oA |_E — eogd — d%l'

ZFSOIM= 7HE Z2|S 2O 2f0I0|Lt 2etRle2 MSHe 4= YAGLICH S0V 2ty 5t
ALt MCH=2 2kS5HA| 942 8 Ol2{et 2210] YA|A0|2tH ZFS= H[0|E] 817|Lt H|O|E
10| LUA[Z{0] OfL|2tH 2|5 22002 HEH6t0] A2|E FA|
(o]
A

A|
2I|1E ASELCH =
S 2 ZFSOfl R|A|& 4 UELICH ZFSE 2T 20l Z2|0f| 2H S ELHA| F&LCt

]

3 - Z3E A

Sb7| flol 2Zeelez HMetst W= QgL th

zpool offline WS ALRSI0) H2|E Qmalolo2 U 4 USLICH Fa|e A2 Te
CHE 0|202 | HE 4 YA LICHAR|7 C]AT0l Z9), 0|2 SO Cheat 2Lt

# zpool offline tank c0t5000C500335F95E3d0

A2|E IR0 2 BB I S AFYS D2{SHIAIR,

o

m E0| uNAvAILO| &= A|Hez E8 2E2f0lo=z Metet 4~ QIELICH o2 S0
raidzl 7/JOf|M &2| 270 2RI = HMateh 4~ Qlon, 2|49 2E 7t X E

QmajoloR Mk 4 gigLCt

# zpool offline tank c0t5000C500335F95E3d0
cannot offline c0t5000C500335F95E3d0: no valid replicas

B J|2HO2 oFFLINE SE{7F A SELCH A|ARO| AHFELNE Y2 = 282105 74

St
=
H2|E dAHez 2uzoloz XGls2{H zpool offline -t FMS ALESHIAIL. Of

—

# zpool offline -t tank cltodo

A ARO| HEELH O] FR|= AS22 ONLINE HEZ SOHL|CE

m 2t OO 2 MBS M HYL ZO|A E2|F A0 Ot Tt e S0
2IO2Ql 2| E AtEste] 1l Aot el 0| A2l O|2te ChE1t wAleh B Al
7 LIEFEFLIC
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device is part of exported or potentially active ZFS pool. Please see zpool(1M)

Hefl HYL S MAet & O E YL SO0|M 240l FRE AEstels R0l
A Y2 E 2122 Hdatet thg el e 22 AASHIAIL.

e YL Z2 RAGHHM CHE A4 B0M Z2|E AFE5H= THE Y2 J2i A
YA 29| 7|E Y2|E LhE =8 Y22 WA|ots AYLICE 2] wA|0f Chet RpMISH LY
2 AMEL 29 2| WA [59]5 ARSHYAI=2

2IO2l Y2|= & HENE 2Ol [ OFFLINE HEHO| ASLICH S JE 220l THEF ApMIH
WE2 “ZFS A& 29" [69]E HZEIHAIL.

5
MK
0
Ll
U
o

Y2| AMGol| Chet AbM| T LHE2 “ZFS A&

- O

i

=9 Adg HEl &el” [76]E Rty

Y27t 2EeRle 2 MSHE 2 zpool online HHS AFESH0] CHA| 22122 SIS 4
UAGLICH O E =B L3 & UL

# zpool online tank c0t5000C500335F95E3d0

A7t 2fRle 2 MBE|AUS W 20| 202 2= HIO|H= A2 ALE 7tsT 2|2 S
7|3HEILICE CIATE WAstY| Qo xS 2etelez Meter &~ giEL|C %8 212t
Rlo=z Haletn A2|E WA|sh CHS 221 = XMelstail oh= F UNAVAIL BV} A&
EEIL_|[+
= .

UNAVAIL Z2| & 22fQ12 2 HMetsted 1 A|=5HH ChZ2t B8k B A|R|7F BA|E LT
# zpool online tank c0t5000C500335DC60Fd0

warning: device 'c@t5000C500335DC60Fd0' onlined, but remains in faulted state

use 'zpool clear' to restore a faulted device

Z2e0| A= HAT AR = ZE0| EAIZ|7L} /var/adm/messages THEO| 7| FE 4+ U
UL oS ST oSt ZaL .

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

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

PLATFORM: ORCL,SPARC-T3-4, CSN: 112@BDRCCD, HOSTNAME: tardis

SOURCE: zfs-diagnosis, REV: 1.0

EVENT-ID: fb6699c8-6bfb-eefa-88bb-81479182e3b7

DESC: ZFS device 'idl,sd@n5000c500335dc60f/a' in pool 'pond' failed to open.
AUTO-RESPONSE: An attempt will be made to activate a hot spare if available.
IMPACT: Fault tolerance of the pool may be compromised.

REC-ACTION: Use 'fmadm faulty' to provide a more detailed view of this event.
Run 'zpool status -1x' for more information. Please refer to the associated
reference document at http://support.oracle.com/msg/ZFS-8000-LR for the latest
service procedures and policies regarding this diagnosis.
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ol

| A= Z2| A0l CHEF AMIEE LB “F2=| AALE HAE Z2| 31 E” [257]2
FUAl2.

ox' Y
BN D
[e][]

zpool online -e Y-S AE5I0 LUNS &&e &~ JELCH 7|24z E0f 27t LUN

2 autoexpand 5% HEILAtEC 2 Y[R Y2 AR dA 2|2 <&e 7| ks

Ct. LUNOJ 0|O0| 221! AEJO|HLE LUNO| 32 @I 2kl AEQl HLO||X= zpool online -e
L|C}.

B2 2l
YPS AESI0 LUNS X322 &38 + AUs ol ST t3 ZELH.

# zpool online -e tank c0t5000C500335F95E3d0
AN XL 2 = o
11;é>|'+ = %:I'ZI PFE Z|T7|

AITHZ OI3H 2|7} @I 2IQ10 2 HEHE|0f zpool status 20| LEJ} LtY
clear BHE ALESIY L7 8 A2 &+ US UL 20| U= 2|7t HEO
&|™ O] LI = Z|2{OF LTt

Q= GOl 2| YT O] P2 2 LS 2E 2| 2FE ASLH. 0|2 S8 L3 28U
Ct.

# zpool clear tank

StLt O|49f J2[7t 2| Y|P O] P2 AP e 2|2t Aetel LRI 2 FUL o E S
Chsa &

s 25U
# zpool clear tank c0t5000C500335F95E3d0

zpool 27 A|27[0f st ZtMIet LHE2 “LA|Y L= A5 2| 27 A7]" [262]5
YRS,

= 29| S 22|0|M CHE YR[2 RS S2H2 2 WAt 89 wAl|=l= &2
Aot LT LT SIEQ00M ZFS= 8217t S 229 Cf% C|2 30 At Q1Y
LICE oS =0, L|A3E HAHS L S AR[0A LZHOKH o [ AT (c1t1do) S

# zpool replace tank cltldo

OE =214 2120 U= HAIZ {4 FO| H[AAE WAste 47 F 2E 2F AlY
SfloF §LICE ol € ST 3t ZaLt.
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# zpool replace tank cltld0 clt2d0

ZFS 2E Z0jA CIAIES DHE AL 7ZFS RE Bo| 0|23 WA Y (SPARC Ei x86/
VTOQ) [102]& & RHUAI2.

C22 ClA3 WHE {8t 7|2 THAYLICE

1. L%t S zpool offline HHZ ALESH C|ATE Q2002 MSHeL(CY

2. WA CAIE HHELC

3. WA CATE AAFH

4. WA CATI BAIE| =2 R E 2Qlste]{H format 23 ZUE HEFLIC
LS 2| ID7F HEE U =R ORE SQIGLICH WA C{AF0| WWNO| e B2
20| Q= A0 st &3] ID7F HEE ALt

5. ClA37I WA E|YSS ZFSo| LELICH o€ ST CHS ot 2L Ct

# zpool replace tank cltld0

WA C|ATO| oA AESE 240} T2 Z2| ID7} e 2 A 2| IDE ZEAIZY
Cf.
# zpool replace tank c0t5000C500335FC3E7d0 c0t5000C500335BA8C3d0

6. Z20|| T2t zpool online YHS AESIY CIATE 220122 MSHaHL|C}

7. HR7t LA JCtD FMAO]| LT},
fmadm faulty 2219| Affects: AlMO||A| zfs://pool=name/vdev=quid ZA}ES A5}
1 2RSS fmadm repaired BHO| QL2 K FEHL|CE

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

SATA C|ART} Q= AE A|AHIN|M= @221 MEZ AEHetY| 0| CATL| FMHE Gl
A|si{oF L|Ct. Of *IAE:*!OI Y 5% R[0M ATE WA5t= < 0] Ao| A of
of @Y=l CHZ zpool replace HHP T HaHSIH FLICH

SATA C|A3 W X9 o= O 10-1. “ZFS H&A E0| SATA LA T WAH|"S ZERSHIA|L.
ZFS XA E0| M H2|E wAE I CHS2 DefstAl.

B autoreplace 2 SE JEHE onC = 4% %.J 22 0|™o| 20| H5t 2"1|9} SYot =214
R0 HAHE 2= A FR|7F AAs2= D WA ELICH O] 85 27 AME2
2 MY%|™ zpool replace HHS ALES Tt QELICE O] 7|'58 UL SIELN &

o =2 T BAHYH
B A|AEIS AlSHGH=E S OF 2
REMOVEDZ| A SE L|Ct 7Hs58 32,
m RS A7 st = CHA| HUSHHE Z2(7F 221012 2 HIR|ELITH H2|Z ChA| & e o
EG AHHOM %és‘zr%l 8%, 222 20| 2= &M S ATHO 7t A AHE LT
4 StEQ)ofol| et =20 YR SSE0ME 2| HE
| ore _/'5 O'A'—|Ef 0|2 S0{, USB H2|= & ZA| A5 02 PAEIL|CEH O2iL}
2 AHEsto] SATA EErOI_E Tdahor & 4= ASUCH

ROl A8 4 ggLIc
3] S 5 ATHO{7E A2 M A YA B A
A7 2| CfAl 8 Anjo] 2|7k hRIELICY
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L ATHOl= 2219l AEf0|D ARG THsEHA H7IAoR HAE L
o 37| 0j2{8 T4 EE RAID-Z FA0IM 71 2 8ol Cladsct 3

WAoh= 2|20 20| 2 wA| H2|7F 20| 2ItE B2 S22 HAH| V|2 &Y
| 2| A& LICEH autoexpand E &5 JE /2 T2 E0) 27f5 o W& LUNS 421|
Z2}+SH

37|22 2| R E ZE L 7|Ez"0§ autoexpand S HE= AR o602
AEELc ‘| —il LUNO| Z0i| 27t=|7| Mo[Lt =0f| O] & FEE AHE2= 435t
LUN 37|15 &&tet &~ Q&L Lt

= 01|01|A‘|E 024 E S0 &= 7H2] 16GB C{AF I & 712 72GB H{ATZ WA= Y
ST SRR ZX| A E AL5t7| H0f| HHR Z2(7F 2[5 2| AHY LU= =
QISHUAIR. C|AT A & A C|A3 37|E &5H7| 2l autoexpand &5 FE 7t
gLz ddEUH T

# zpool create pool mirror cltl6d0 cltl7do
# zpool status

pool: pool

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
pool ONLINE 0 0 0
mirror ONLINE 0 0 0
c1t16d®  ONLINE 0 0 0
c1t17d0  ONLINE 0 0 0

zpool list pool

NAME SIZE ALLOC FREE CAP HEALTH ALTROOT

pool 16.8G 76.5K 16.7G 0% ONLINE

# zpool replace pool cltl6d0 cltldo

# zpool replace pool cltl7d0 clt2do

# zpool list pool

NAME SIZE ALLOC FREE CAP HEALTH ALTROOT

pool 16.8G 88.5K 16.7G 0% ONLINE

# zpool set autoexpand=on pool

# zpool list pool

NAME SIZE ALLOC FREE CAP HEALTH ALTROOT

pool 68.2G 117K 68.2G 0% ONLINE

e SO|M B2 CATE WAchs 24Y2 M CIAIZ G0 2| HHP 22 Qs Al
{H0| 2eff ATt E5 T A3 WA| ALO[Of| zpool scrub HHES HAMTI0] WAl Z=(7t
4 2rsotal HO|E7t SHIZH| 20 2| =2| &QI5H0F & 4~ UG LT

Aot CAITE o AT Z 23 WA|lE 320= et HATI WA E & AHOS
2|30k LICE. zpool detach HHE ARZ5H0] D|2{El & = RAID-Z 20| A AT0f
S =clg I”"—I Ct. gt A0 Z2|0f CHSt ApMSt LHE-2 “11%% S0 M 3t AIHO
st 2 H|2del [64]5 A2t
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St AIHO| 7| 5& ArESHO] A& 20i|M ol = 20| A= FRIE wAst= O ArEd
= Us HAIE MEY + ASLICH F2E S AH 02 A YsHH e 2= S0|M &
‘g ZR|7f OfLIR|2H 2O| 2 27t AT B2 S A0V} AHS 22 LG HRE W
AstA| T

| zpool create FHZ ARSI 2H50{2 22
| zpool add FHES AHESH0f T
2

|
MH e
o o

%
CHS OoM= 20| ZS0{7 32 R[S o 202 2 Y5t= YYS 2EA0SLICH

# zpool create zeepool mirror c0t5000C500335F95E3d0 c0t5000C500335F907Fd0

mirror c0t5000C500335BD117d0 c0t5000C500335DC60Fd0 spare c0t5000C500335E106Bd0
c0t5000C500335FC3E7d0

# zpool status zeepool

pool: zeepool

state: ONLINE

scan: none requested

config:

NAME STATE READ WRITE CKSUM

zeepool ONLINE 0 0
mirror-0 ONLINE

c0t5000C500335F95E3d0  ONLINE

c0t5000C500335F907Fd®  ONLINE
mirror-1 ONLINE

c0t5000C500335BD117d®@  ONLINE

c0t5000C500335DC60Fd®  ONLINE
spares

c0t5000C500335E106Bd0 AVAIL

c0t5000C500335FC3E7d0 AVAIL

[SENSENSENSENSIES]
LSS ST S RS S
e oo o e

errors: No known data errors
ChE o= 20| 2S00 = S0l 2| E 271510 3t AIHOIE 2|4 st= YHE 20FSLCH

# zpool add zeepool spare c0t5000C500335E106Bd0 c0t5000C500335FC3E7d0
# zpool status zeepool

pool: zeepool

state: ONLINE

scan: none requested

config:

NAME STATE READ WRITE CKSUM
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zeepool ONLINE
mirror-Q ONLINE
c0t5000C500335F95E3d0  ONLINE
c0t5000C500335F907Fd®  ONLINE
mirror-1 ONLINE
c0t5000C500335BD117d@  ONLINE
c0t5000C500335DC60Fd®  ONLINE
spares
c0t5000C500335E106Bd0 AVAIL
c0t5000C500335FC3E7d0 AVAIL

(SIS SIS SIS IS
(SIS RS S RS IS S
(SIS ISR SRS R ST S

errors: No known data errors

St AIHO{= zpool remove BHS AFESIH A A SO|M HAHL £ JASLICEH o
Chs 2t 25Ut

i
ujn
r2

# zpool remove zeepool c0t5000C500335FC3E7d0
# zpool status zeepool

pool: zeepool

state: ONLINE

scan: none requested

config:

NAME STATE READ WRITE CKSUM

zeepool ONLINE 0 0
mirror-0 ONLINE

c0t5000C500335F95E3d0  ONLINE

c0t5000C500335F907Fd®  ONLINE
mirror-1 ONLINE

c0t5000C500335BD117d®@  ONLINE

c0t5000C500335DC60Fd®  ONLINE
spares

c0t5000C500335E106Bd0 AVAIL

[SENSEESENSENSIES]
S oo oo
SIS IS S RS I S

errors: No known data errors

St A0 = AL S0M A ARl 3R AAY &= glELCh

ZFS St AINO|E AR S ] CH22 RS2,

B 342 zpool remove HH2 Sk ATHO|, FHA| &A= L 27 HZ|E A|AHst= HITH ALES
UG LT

m C|ATE S A0 2 2Tt5t2{H 3 A0V S0i|M 71y 2 82| C|AI L0t 3 AL
ZotoF gL ct 20IM H 22 %%FOI CAIE ANOZ2 27 fﬁfE A& Jtsguct. 5t
A2 AS2 2 E= zpool replace P22 [ 212 Q| A7} 2dstE| TS
I A 2R 24 %”HI 219 S Mg ct.

g2 =2

cannot replace disk3 with disk4: device is too small
B ALO= A|LE AR oM S7E 4 SlsU T

Of2] AIARIOIM AUMA THSSHES T AT BAIEE FR2ts 02 A|A|S 45t
of A0 E S = YSLH HATV O 20N SRY + U=E FdE BF

ChStLEQ| A|AEIOAM 2 O] 2E 2 A|OfaHOF BfLICE.

32+ Oracle Solaris ZFS A& A £ 22| 63



W
5

ZFS A%

0.
e
i)
W
I
a
o

B S ALEIOM & H0]E F ALO|Of]| A0S SR 2 % ALO[Of| A0 ALE:
ZY3loF BHUCE o2 S0 & A0 AFE 3¢ 21017} L1 & AS RS & A
£ UWEU= 82 2 B 0| AdE 221 A0S ALEY —"‘— UL ICf = AS 7/tHR
¥ & 20M 25 Y C[A3S AFEStEE H0[H ’._‘éiol YAl & AS LT T2k
G237t o2l S0M SRE= £21|0{2t2 Sl = 0]2{5t 20 I—Er11|7f YA =A==

CI20| AFS0| Q0|5HAA|2.

m RE S} GH|O[E = ALO|0f| AT01E SRSHA| OHYAIL.
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UNAVAIL 2= St
===

# 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
degraded state.

action: Determine if the device needs to be replaced, and clear the errors
using 'zpool clear' or 'fmadm repaired', or replace the device

with 'zpool replace'.

Run 'zpool status -v' to see device specific details.

scan: resilvered 3.15G in @hOm with @ errors on Thu Jun 21 16:46:19 2012

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 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
spare-1 DEGRADED 449 0 0
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c0t5000C500335DC60Fd0 UNAVAIL 0 0 0

c0t5000C500335E106Bd@  ONLINE 0 0 0
spares

c0t5000C500335E106Bd0 INUSE

errors: No known data errors

Sl LS WY 2 oF A0S B|EEete 4~ AS LI,

B YD FSO|M S ATHOIE A AHELICY.

m HIiSt O A3V S A2 WAE —?—?&ﬁHHCH%% |8HLICE. off 3-8. “AlIKSt C|AT
7t WA 2 § AHH01 223 &
C
u]

HJ
[e]l]
S
5 >
PO

]
x> % &z OHJAIE.

o 3-8 Aot CAT7F WAE = gk ALf0] 22

0| OfloflA Z2&H0| Q= C|A T (cot5000C500335DC60Fd0)= 22|22 W A% 1 zpool
replace BHS AR50 ZFSO| SA|ElLICt,

# zpool replace zeepool c0t5000C500335DC60Fd0

# zpool status zeepool

pool: zeepool

state: ONLINE

scan: resilvered 3.15G in @hOm with @ errors on Thu Jun 21 16:53:43 2012
config:

NAME STATE READ WRITE CKSUM
zeepool ONLINE 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

spares
c0t5000C500335E106Bd0 AVAIL

20| ©2t zpool detach FHS AFESH0] o ATOIE AIHO| 22 F2AIZ 4 USLIC
OlE = that ZgUCh

# zpool detach zeepool c0t5000C500335E106Bd0
o 3-9 A O A3 22 2 3t AT ALE

A wA| S §i A0S LAHOZ E= FFH 22 WA|5H0] Fo[7t st C|A3S
ITI{ 5t

o
LHIOPE#._ 8% ’é*OH7f st A C|A37F WA= S A
|.

# zpool status zeepool
pool: zeepool
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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: Determine if the device needs to be replaced, and clear the errors
using 'zpool clear' or 'fmadm repaired', or replace the device

with 'zpool replace'.

Run 'zpool status -v' to see device specific details.

scan: scrub in progress since Thu Jun 21 17:01:49 2012

1.07G scanned out of 6.29G at 220M/s, 0h@Om to go

0 repaired, 17.05% done

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 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®  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 3.15G in @hOm with @ errors on Thu Jun 21 17:02:35 2012

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 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
c0t5000C500335E106Bd@  ONLINE 0 0 0

errors: No known data errors

(Original failed disk c@t5000C500335DC60Fd@ is physically replaced)

# zpool add zeepool spare c0t5000C500335DC60Fd0O

# zpool status zeepool

pool: zeepool

state: ONLINE

scan: resilvered 3.15G in @h@m with @ errors on Thu Jun 21 17:02:35 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
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mirror-1 DEGRADED 0
c0t5000C500335BD117d@  ONLINE 0
c0t5000C500335E106Bd@  ONLINE 0

spares

c0t5000C500335DC60Fd0 AVAIL

errors: No known data errors

23S wAste A S 228 20= FMAO A3V WA|EASS LU

—

# fmadm faulty
# fmadm repaired zfs://pool=name/vdev=quid

ZFs YA B S2 3w B

zpool get FES ALESIOl 2 S5 ES

# zpool get all zeepool

NAME PROPERTY VALUE
zeepool allocated 6.29G
zeepool altroot -
zeepool autoexpand of f

zeepool autoreplace off
zeepool bootfs -

zeepool cachefile -
zeepool capacity 1%
zeepool dedupditto 0
zeepool dedupratio 1.00x
zeepool delegation on
zeepool failmode wait
zeepool free 550G
zeepool guid 7543986419840620672
zeepool health ONLINE
zeepool listshares of f
zeepool listsnapshots off
zeepool readonly off
zeepool size 556G
zeepool version 34

UL S S22 2= zpool set HHOZ

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

U5 7S 4 20M & S5 FEE 251

LT}

# zpool set autoreplace=on tank
cannot set property for 'tank': out of space

HAIS

SOURCE

default
default
default
default
default

default

default
default

default
default

default

24

A
e

A
L

[e]]
PUN

[e]]
PN
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st Y2 114 Oracle Solaris ZFS M W& &

0.

B 3-1 ZFS E S5 Y2 HY

SEZLR 0|5 8 7123 M9

allocated =A i els =S|z SEE F oM A& J7te] AS Alst= 97| A
& 2t

altroot =AtE off Cha| 2 E CjHE2|E AHELCH d45[H o] C™EEZL E Y
o| B = OIRE A|H Aof| 27tELICH O] &8 dE= OIRE 4
;_é.*% MRS 4 QAL LAl 20t REoHA| g2 U RE
SHHOM Y £ Qe F2 AR I A S 4+ US LT

autoreplace =22 off Ats 22| wHE HO{ELICH of f2 AL zpool replace &H
2 AEot0] x| WA E Al2eof BILICH on2 2 HHE|H O]
Aol 20|l Soff AT Fx|e SLS F2|& A2|0M YAHE ZE
M &=z|7} 2t52 2 EOHE| D nA|EHLCH 0] S8 FE2| 2ol
replace®IL|Ct,

bootfs g2 i els FE 29| 7|2 2E 7t Wt A ARIS AHEBILICEH 0| S§ &
He ditdoz dx| 2 oM YLt

cachefile =A i els = 7 27 IHAI0 HE == /IS MO LT A|ARI0l £
EQ|® A0 U= BE FS AS2E 7HAZLICH DLt A3
L SYHAHY SHOM= 22 AS22 7IMRA| =5 0]
HE CH2 22|0f ZHA|SHOF & 4= USFLICH CHE 2|0 & 74
HEE Ao HYst=R 0] 55 FEE ¥ 4+ AsHCh
LIZO0ll zpool import -c BHE ALESIO] O] HEE 7142 4+ QU
SUCH 22| ZFS 7+40iM 0] 58 2= A &R et5U
=

capacity RA} e e ArEE E S0 HEES Al¥st= 97| & LTt
0| &5 ¥E2| ¢%0|= capYLICt

dedupditto =AE i els C_é-”ﬂﬁ% dystn, SE AHHE S5 2R It LAYE =1
ot 2R =252 TtE 54| SAI=0| 2522 A FELUCt

dedupratio =2+ i els =0i| Ol ¢2 27| M E 2= A7 H2LLCHEl+= HEE)

delegation 2 on HTHO| RO | 42 AHER[0||A| THY A|AEIO| Clolf ZH2|El oM
M Hstg 20ig 4+ U2 EE AL AtMIEH LIE2
8% Oracle Solaris ZFS 9/ 22|28 2I25HAA|I2

failmode =A wait CHCHA Q! = ATt SHlsh A2 A S22 A[ofgL Ct, O
A2 PN 7|2 A& Z2|of Chst ¢E B = & U 2
F| Mool ZL|Ct 0]2{Et O|HIES| S&2 LS 2k & 9
L2 2ZE Ut
W wait - 22| HZ0| 25|12 zpool clear HHE ALE5I0]

RF7t 2|29/ W7tA| Z0f| thst 2E I/0 23S AHTHELC
O| AEHOlM Z0i CHSt 1/0 2 Y2 2[R 2H 17| 2
3 & A& E22 F=| 2AH7t HZE W] wai
£ AL}

B continue - 2 Aj 27| 1/0 20 CH5H EIO LFE Btatst
2|9k LIHZ| 226t Zh2|0f Chet 817|= S &JLCt a3
off 78! |0{0f ot= BE 27| A XTEL(Ct &=|7t C}
Al HEEZHL WAIE F zpool clear HHES AHESI0] 27
£ Z|2|0F FLC}

.+
0%

m
2
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SEZLR 0| ] 7123 M9

B panic - ZE0| AR E £%ot1 A2 =25 HTE HGT
=3

free SAY g gis  UsiA Ul E Q| 25 48 ¥t 97l 98 gl

guid Sa” e gis Ol Cje 19 AEAIE A¥Slt 97| 38 58 a=aUr

health 2t e s =9| A M52 ONLINE, DEGRADED, SUSPENDED,
REMOVED % UNAVAILE AlEst= 97| M8 S5 424
ct.

listshares 2219 off 0| Zo| 28 HEI} 2fs list FHO R HA|Z|=2] 0{RZ 0]
LT 7|22 of fRULICE

listsnapshots =A< off 0| 21} HTt=| AHAF AT} 265 1ist PO 2 HA|Z|=A| O
S2E HofgtLct o] S5 dEIL AL otatez AR L 2fs
list -t snapshot HYS A0 AUYAF HAEHE HA|S £~ QS
Lct

readonly g2 off 22 8 £ A2 REAEYYC 0| SE ZE= 2
7| ME REE VN2 0T Ao = dFFLITH AFE2
2 HYE FR S I/ REZ CHA| 7HHE W72 A
20|12k U= S7|A] CO|E{0l| HMAT 4~ ST

size xAt e gls Y4 BO & AV7|E Aot 97| M8 S5 2L

version ZA e Slg 9| oA C|A3 S AEFLICH 0] 58 B = d3etde
2[5} S Bf20| L2F 0 AIBE £ U9t Z ACIOI=S 2ol

=
HEE= WHE zpool upgrade YS AHEsH= AYLICE O
SZ2 32 = 11} zpool upgrade -v HHEOZ B & A A At

O]9 A2 Y& + AFHL,

ZFS ¥4 = JEl 22

zpool list JHZ2 = HEfO &St YEE YT 4+ U= 0421 712 Y S ASEELICH &
o2 A Vs YR 7= AFE YL, I/0 S| L AHY HEHQ] M| 0 SEL
O] M 7ol M¥a & YEE CHEUILE

Ct. O] ZojM=
B “ZFS HAA Zof C
B ZFS AEA ZF0 C
m ZFS H&AA~ EO| A

0= =
9
L
o
b
>
o)
L0

ot /0 SA 21" [74]
g o =l [76]

4

ZFS Z{¥4 S0 et B HA|

zpool list FES AFESH0] 20 thet 7|2 YEE BEAIZ & ASLIC.

HE XYL = = SY S0 tiet E HA

Q14 Q= zpool list YRS A|ABIO| BE Bojl th3t O+ HHE EA[RILIC
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# 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 Fd =9 20| = tE 271 BEAIEUCH

NAVE Zo| oj2YLict,

s1ze QE 249l 2H It 20| EAlel e Zo| £ F7|YLct

ALLoC 2= HlojE] ME U Ui OlE} TlOjE{0] BHEHEl 2213 7He| UL
C}. O] QS T AJAE] 2H0fA #1E|= C|AT B7t0] %3} C}2

4 &

AME Ttsot THY A|AR SZH0]| St ZbM| S LHE2 “ZFS B[A3 St

o — — —
AL [19]& F=stdAl2
FREE 20N 2|2 i2 S| LYULILE
CAP(CAPACITY) ARE AT 2710 YO 2 = C|AF 70| HHE22 HA|=|L|C}.
HEALTH Zo| 2 A4 AEHQILICE
2 AHGofl ot AFMIst 82 “ZFS Ay 9| Add HE &
21" [76]2 HZEstAl2
ALTROOT 29| Uil FEYLICHEASHE E9).
Cha| FE 20| thet 2tM[eh LHE2 “THA| RE 2|2[0f ZFS 2 At
87 [245]2 HZESHAIR.
2 0|52 AgstE EY 20 thist 842 8 o= ASLILE oS S8 L3 25l
Ct.
# zpool list tank
NAME SIZE  ALLOC FREE  CAP  HEALTH ALTROOT
tank 80.0G  22.3G  47.7G  28% ONLINE

zpool list 22 U & SHS ALRS10] 7|7H0f M2 SHE 238 4 YSUCH L3t T8
M2 AL A7t 7|22 BAIE 4 ABLCH 0|2 SO a3 2Lt

# 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 ONLINE

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

o°
fay
S
S
x
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zpool status -l FHS AFESI0] 2 Y2(9| 224 22| ES BAY & JAGUCH HA3
S S2H22 A ASHAHLE nA5H0 FEPE 2% =24 22| Y25 dEst= A0l FEEH
Ct.
EESH fmadm add-alias Y-S AFESH0] 280 U= C|239| 22|A /IR E AEst= U =
=0| 5= ta3 %'%,'2 E@*I%‘ & AL o E S8 th3at 25Ut
# fmadm add-alias SUN-Storage-J4400.1002QCQ015 LablORack5...
# zpool status -1 tank
pool: tank
state: ONLINE
scan: scrub repaired @ in OhOm with @ errors on Fri Aug 3 16:00:35 2012
config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 02/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 20/disk  ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 22/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK_14/disk  ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK_10/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 16/disk  ONLINE 0 0 0
mirror-3 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 01/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 21/disk  ONLINE 0 0 0
mirror-4 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK_23/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 15/disk  ONLINE 0 0 0
mirror-5 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 09/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK_04/disk  ONLINE 0 0 0
mirror-6 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 08/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 05/disk  ONLINE 0 0 0
mirror-7 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 07/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 11/disk  ONLINE 0 0 0
mirror-8 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK_06/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 19/disk  ONLINE 0 0 0
mirror-9 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 00/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK_13/disk  ONLINE 0 0 0
mirror-10 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 03/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 18/disk  ONLINE 0 0 0
spares
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/dev/chassis/Labl@Rack5.../DISK 17/disk  AVAIL
/dev/chassis/Labl@Rack5.../DISK 12/disk  AVAIL

errors: No known data errors

-0 FUS MBS0 Y S 2T 4+ USULE 0| SH2 ALEAL Yo E1M E= &
dYES LIEE & U= HE YYS ASYLICL o2 S0, 2 22| 0|82 27(2 LHE5t
A OS TES AP

# zpool list -o name,size

NAME SIZE
tank 80.0G
dozer 1.2T

E 0|52 ‘ZE MY & = 5Y 20| Ui Y& Al [69]0 HEE 5= Y2t
ol
=

zpool list Dda#o” I:Hol- 7| % 4% g_lj| ]110|A-|° |2§ [;|7\fo|5|040|3;1 Al AE_E‘.IEO'
UL ARSI ¢A] SSUCH Y| TR AL S QISiME H SHES AR
EHO

5101 & 02|22 %710 23U hAl &
S E0l2 222 2ysteUCIg 7

o =2 Yo

2 HES FEY + UASLIHL OIE S0, AILE=9
- =
L

# zpool list -Ho name
tank
dozer

ChE2 O o L Cf.
# zpool list -H -o name,size

tank  80.0G
dozer 1.2T

ZFS M gL = HE U BAl

ZFS= B ME| Y22 25 O M85 2fs U zpool FYS ASOR J|SFLICH 0 Y
25 zpool history BYS ALRS0] BAIZ 4 UBLICH

5
og
o
e

52
Y
k]

0
I
o

OlE 301, thE 122 FE 30 ¢

# zpool history
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History for 'rpool':

2012-04-06.14:02:55 zpool create -f rpool c3t0d0s0

2012-04-06.14:02:56 zfs create -p -o mountpoint=/export rpool/export

2012-04-06.14:02:58 zfs set mountpoint=/export rpool/export

2012-04-06.14:02:58 zfs create -p rpool/export/home

2012-04-06.14:03:03 zfs create -p -V 2048m rpool/swap

2012-04-06.14:03:08 zfs set primarycache=metadata rpool/swap

2012-04-06.14:03:09 zfs create -p -V 4094m rpool/dump

2012-04-06.14:26:47 zpool set bootfs=rpool/R0O0T/s1llul rpool

2012-04-06.14:31:15 zfs set primarycache=metadata rpool/swap

2012-04-06.14:31:46 zfs create -o canmount=noauto -o mountpoint=/var/share rpool/VARSHARE
2012-04-06.15:22:33 zfs set primarycache=metadata rpool/swap

2012-04-06.16:42:48 zfs set primarycache=metadata rpool/swap

2012-04-09.16:17:24 zfs snapshot -r rpool/RO0T@yesterday

2012-04-09.16:17:54 zfs snapshot -r rpool/RO0T@now

AABIOIM FALS 2 S AFESH0 2F 243 HZ5H7| lal AT A ZFS BES Al

—

et & QLI

L 239 £ 2 L3t ZaLith

n 2O AE HFOR T 4 gL
n 200230 ASHOR YL Z, AAYS HREFE 200} 4R U

LT
m 2 BTE THELICH 24 37 128KBYLICH ZTf 27]= 32MBYLICH

m Ay S0 FR 2 27|17t & 3712 1% 2 ATt 0] 37|= & 44 Aldoll 2
HEUH,
m 2= et ERSHA] U S 21 37| 2F0|L 21 93] #EF0| 2T

ct.
EZ XYL 29| FB UGS &5t L3 wALS 28 AFERUCH

# zpool history tank

2012-01-25.16:35:32 zpool create -f tank mirror c3t1d@ 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

-l FME AL251H0] 20| 3T ALRZ} 0|2, SAE 0|2 Y
AlRLIE o E S8 Ch32 25 Lt

of
©
HH
gy
0
™~
ogl
ik
njo
=i

# 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:global]

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

-1 FUS AFESH0 IHE2 2 ARZE 4 U= LR O[HIE YEE BAIFLICE o2 =8
CHEat Za Lt

# zpool history -i tank
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History for 'tank':

2012-01-25.16:35:32 zpool create -f tank mirror c3tld@® 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 sund4v

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 =1 ...

ZFS A|&4a =0 Clgt I/0 4| 27|

= E= £ 7t A0 TSt I/0 EAE 225t zpool iostat FHS AFSRILICH
iostat PP} OFRIVIZ|2 O] YH2 2 & IZ*EJ It SOt ACIO|EE EA= 82 2E
/0 2ol A A-AES EAIQ# UAELIC OtS SAH7F EnEU T

alloc capacity 2|0 S A= G|0|E{Q] lL|C},
2 Qlsl ZA| Lt A|AROIM AES

p=
ZF 21017} gLt

2 HOIE ME =7

¢t 2F| 210]0f| Tt AFMISH L2 “ZFS Tl &
ALk [19]8 #2stAl2.

—

[ MH 02 4T e
opop = I
Y JS?.OE’,EI'IF

free capacity £ S HAOIM AT 4 QL CAT B749] QULICH used S}
OREZER|2 Of 2 ClIOIE MEOM AZE &~ = A3 S| ¥
ap oF2k 2107t 'E.”—I =

read operations  DE} GJOJE| 23S E3H510] & Ei LA 24 917] /0 2teie]
+Quct

write operations E £ = 222 B A7]1/0 2ol £l

read bandwidth DE Q7| 2AH(O|Ef G|O|Ef ZEHO| CHHEZEC R 2T T2 HA|EL
Ct

write bandwidth DEMD| 20| (HHESZ 2G T2 HA|=ZLCT,

= 49 1/0 SA UZE

A Q= zpool iostat FH2 A|AHIS| 2= F0f Oist RE 0| £ SHE EAIRY
t

M ios
02 &3 o3 2&U

rir

o

# zpool iostat
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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

# 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

2| OO A BYL Ctrl-CE U2 WA 2204k tank Z0f ChEt A
Cf. T 27} count A4S 50| AFE 2 471 5B BYO| FREES T4

US LY.

O|lE =01, zpool iostat 2 32 Ziﬂf P33 BIRCo2 F 62 S22 2943 SHFLIC
oY S8 AS ER0= SA7 A4 2l EAIE'LIEf = 0]¢2| 20| A FR0l=

=71 Al E‘—fOJOI 24 etss l—fEfLH01 AZH 22 ASEHCL

7t B2] 1/0 SAH AHE

E XA 1/0 EA2F S zpool iostat B2 JHAF 2|0 TSt I/0 EAHE EAIE &= US
LICH O] B2 BY LA 2 L2l Y2|E AE5tAL ZFSO|IM WdE 1/02] 22 2t

St= o M%%* & UASULCEH 2= /0 S &2 M| 7Hy &3] 2f0[0tR= 2E5tHH

zpool iostat -v HHS ALERLICL O S ST L2 25 LT

# 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
c1t0dos0o - 0 0 578 109
c1t1d0s0 - 0 0 595 109
tank 36.5G6 31.5G 4 1 295K 146K
mirror 36.5G6 31.5G 126 45 8.13M 4.01M
c1t2d0o - - 0 3 100K 386K
clt3de - - 0 3 104K 386K
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7t Z2|0f| Chet I/0 SAHIE = T & 71| 28t AF0| ASLICE
m R, O A3 S2HARE SAlE 2|9 212 7ty Z2(0f

HH|
ClA3 Z2t0] 02 & RAID-Z 7t Z2|0| M &= HAIZ F510)| O
U A2 A B A FELC
m A, Aot Chz HetstA S716tA| s o+~ UsU . £5], RAID-Z 2
242|0f 4zl 2H01S ZSHEIA| 2HR| S LICEH O 210|= Z0| AMEl 215 ore 9

7t 2 dgol YR LAT0 21y EUiz| 1 012 2480

M AL
g5 As IEP AIZ4O| Z|'g0f et O|2{eh RAp= A2} ZOFYLICH ShA|2F &4 E[AHLt
SHEOHA| AL Xl eS| 2= O] iAo s 2 + ASLICH

Ct

# zpool iostat -lv

capacity operations bandwidth

pool alloc free read write read write

export 2.39T 2.14T 13 27 42.7K 300K

mirror 490G 438G 2 5 8.53K 60.3K

/dev/chassis/labl@rackl1l5/SCSI Device 2/disk - - 1 0 4.47K 60.3K
/dev/chassis/labl@rackl5/SCSI_Device _3/disk - - 1 0 4.45K 60.3K
mirror 490G 438G 2 5 8.62K 59.9K
/dev/chassis/labl@rackl5/SCSI_Device 4/disk - - 1 0 4.52K 59.9K
/dev/chassis/labl@rackl1l5/SCSI Device 5/disk - - 1 0 4.48K 59.9K
mirror 490G 438G 2 5 8.60K 60.2K

/dev/chassis/labl@rackl1l5/SCSI Device 6/disk - - 1 0 4.50K 60.2K
/dev/chassis/labl@rackl5/SCSI_Device _7/disk - - 1 0 4.49K 60.2K
mirror 490G 438G 2 5 8.47K 60.1K
/dev/chassis/labl@rackl5/SCSI_Device _8/disk - - 1 0 4.42K 60.1K
/dev/chassis/labl@rack1l5/SCSI Device 9/disk - - 1 0 4.43K 60.1K

— = O — — = [=]
AEHOIIAM ZEELICE O] el FE = zpool status HHES AHESH0] HA[E LT EE@ 2 xH
20| £ ql 22| A7t fmdd| |5 ENE| 0, A|AE 2E50{| HA|Z|D, /var/adm/messages
ooy 7| S Lt
Ol oM = & é*il HH S S EQlot= WS SYELICH 0] oAM= HHSHR| 2
S0|M E4tots SRS CHRA| l—| Ct. 24| siZ 2 ¢|0|&{ Z0f Cist AfM|St '—Ho:
2

E
102, Oracle Solaris ZFS 24|
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Z80| A= F2|7t 87l 0| JO|R| 2 S5 G222 Qs B0 = A& AR E & U=

ONLINE
2E A7 YYHOR 245 20 BYLC,

SUSPENDED

iz
o
njo
N
o
i)
rr
ofN
ro
MH
i)
-
Il
MH
ro
0N
E
Mo
Y
N
=og
Y
un
3
X
wn
c
wm
o
m
=
o
m
o

UNAVAIL
GIEF CIOIE{ 7} &L= AL SHLE O] 2| Y2|7F AMEE &+~ Q= JEH0|1 2E5S A%
ot7| flol @2t SA|20| FE8 JEfe] SYLICH

2t = 32l o8 dH S stHof £ & UASHCH

=2 o
0|2 = RAID-Z 2|7} 5Lt O|Af9] 114 Z=2|E2 YL of

DEGRADED 7t 2[0IM L7} LASHR| 2 05| 2ts 7HSEILICE O HEN

OFFLINE 2|7t &2 tof ool HA|HeZ @Iugioloz ML /UESL|Ct

ONLINE 22| E= M Az

REMOVED A AI0| ABHE|= SOF 3|7} 22|HOR HHE|USLIC 23| A
5 T O U ZHEO|M 2UEI| S 4

UNAVAIL 2| = 7t A2|E G & QELICH Z00| T2t unavAIL Z2[7F QL
+ =0| DEGRADED REZ LIEHS 4= UG LICH 2|09 2iE 7het Z=(7t
UNAVAIL &E[{O|H Z0{|A OR AL HMAS o~ ST
S0 U E2 2= 2|9 2l TVt Zz[e] HHHoM Z2HEULCH 25 7H E3|7t
ONLINEO|™ =& ONLINEQL|C} 7HAF k2| 2 StLI2}E DEGRADED BE= UNAVAILO|H S
DEGRADEDQI L|C}. Z|AFQ| 7HAF ZF2| 7} UNAVAIL SE= OFFLINE AEHO|® O &% UNAVAIL =
SUSPENDED AtEHRIL|C}. UNAVAIL EE= SUSPENDED ALEfQ| 22 2t 5| HMA TS £~ S LICTH
oot A7t AZLAL E1E M7HR| GOl E S+ 4= &5 LIC}. DEGRADED AE[S| =
2 AlESHA A= 2T Z0| 220l mPtE S Yot | G|o|8 S84 E= H0H A

2|FS 7Ithe & SlE LIt
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zpool status B /A U AT24Y 240 Tt NS FEE HITLCL,
MUY Y S BOYLICH OB S OIS ZELC

scan: resilver in progress since Wed Jun 20 14:19:38 2012
7.43G scanned
7.43G resilvered at 26.8M/s, 10.35% done, 0h30m to go

m AT A F EAYLICE oS ST S ZgL

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

m c|AHE 2= OAZYLIC O E ST Ch3 2E L.

scan: resilvered 71.8G in 0hl4m with @ errors on Wed Jun 20 14:33:42 2012
m A9 g A2 YL Tt o E ST C3 2sU Tt

scan: scrub repaired @ in @hllm with @ errors on Wed Jun 20 15:08:23 2012
m 2l SO A3 2[4 BA|Z|YLICE o E ST C2a Z&sU

scan: scrub canceled on Wed Jun 20 16:04:40 2012
m A5 U 2| A AR HAR|= ALE ZHEE A0 = 2[&E U

12 gL = HHd SEl

CHS 2k 20| zpool status YHS AHESIH 2 UG JEIS W2 2ESY + U

# zpool status -x
all pools are healthy

HE 20| = 0|52 A YotH EF 22 AL 4= USLICEH ONLINE HEHO| QU
= 22 03 Hof| 4YE O 2 A0l 2A|E ZAFSHOF ELCt

v B4 ALBSIO! T AMIE AT 20 HEE 23 4 UBLICH IS S T3t

H=
UL

[ S

# zpool status -v pond

pool: pond

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.
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action: Determine if the device needs to be replaced, and clear the errors
using 'zpool clear' or 'fmadm repaired', or replace the device

with 'zpool replace'.

scan: scrub repaired @ in @0hOm with @ errors on Wed Jun 20 15:38:08 2012
config:

NAME STATE READ WRITE CKSUM
pond DEGRADED 0 0

mirror-0 DEGRADED 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335F907Fd0 UNAVAIL 0 0 0
mirror-1 ONLINE 0 0 0
c0t5000C500335BD117d0 ONLINE 0 0 0
c0t5000C500335DC60FdO ONLINE 0 0 0

device details:

c0t5000C500335F907Fd0 UNAVAIL cannot open
status: ZFS detected errors on this device.

The device was missing.

see: http://support.oracle.com/msg/ZFS-8000-LR for recovery

errors: No known data errors

0 £22 20| H2{ AEHl 0] CH3H AHAIS| AYFLICH Of7|0fl= OfsH5}7| 4|2 S
2l HEE 92 4 U= 7|5 242 2A Y20} EaEUC 7S A= BAE 33 242
HE{ 275 4 Qle J1E 22 WHO| ofst 24l RS HIELICH 2AME 2 HEE AL
25101 O 227} 2451 O{TA B2 27E 4 Qli=z| SHolst 4 YSLICH

of 0floflA] UNAVATL H2|= RA3HOF BILICH 2|7} WA|E & TRO| T2} zpool ontine ¥
U2 AR50} Y2IS 22f0l02 HEBILIC) 0|2 S® Ch2a 2L

# zpool online pond c0t5000C500335F907Fd0

warning: device 'c0t5000C500335DC60FdQ' onlined, but remains in degraded state
# zpool status -x

all pools are healthy

¢l =38 20| M = 2|20 f=E W7HR] 27t d5 A5t HEIZ2 RAES € &= US
LICt.

autoreplace 55 L7t onl FR0= A2 Y2|E 222 MEs5HA| ot 2 -
Ug L
0| 2O2l H2[7t US B BY 28 Zits A7 Us 22 LUEELILL o E ST

Ch3a 2& LG

# zpool status -x

pool: pond

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
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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
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
c0t5000C500335DC60QFdO ONLINE 0 0 0

errors: No known data errors

READ 2 WRITE E2 HZ|0jA L5t /0 2F =

2P £ QU HIN 22 42 AU &

2 A25HD, crsum B2 AX|0|M LAt

T OF £t BT ZA0l 33| UIE Liet
U0y, Qo 2 a0 WA BT, 2/A9] 29 714 H2/of Chaf 00] Of =7t &1
= 2 G0jE 2 UR0| WHAsiA| RE 4 USLICH,

errors: HE&= AR O0|8 2FE LIEFHLICE,

2] oilof] L2 23 2oM 2E2t0l 2= H0H 27 S 75| gt
UNAVAIL ¢E{O| = & H|O[&f I} 5710 et AkM|e LHE=2 103 Oracle Solaris ZFS
2A o2 & 2 57E AR

zpool status 212 A 4 SHS AFZ3I0] 7|20 2 S2AS 2T 4 USLICH Eot T
42 AIBSIT A 49 :

# zpool status -T d 3 2

Wed Jun 20 16:10:09 MDT 2012

pool: pond

state: ONLINE

scan: resilvered 9.50K in 0h@m with @ errors on Wed Jun 20 16:07:34 2012

config:

NAME STATE READ WRITE CKSUM

pond ONLINE 0 0
mirror-0 ONLINE

c0t5000C500335F95E3d0  ONLINE
c0t5000C500335F907Fd®  ONLINE
mirror-1 ONLINE
c0t5000C500335BD117d®@  ONLINE
c0t5000C500335DC60Fd®  ONLINE

[SENSENSENSENSIES]
S o oo e
e oo o

errors: No known data errors

80 Oracle Solaris 11.22| ZFS Tt A|AG 2| - 2014 128



ZFS Ay4 E 0to|a3|ojd

pool: rpool
state: ONLINE
scan: scrub repaired @ in O0hllm 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
c0t5000C500335BA8C3d0s0 ONLINE 0 0 0
c0t5000C500335FC3E7d0s0 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 @0h@m with @ errors on Wed Jun 20 16:07:34 2012

config:

NAME STATE READ WRITE CKSUM
pond ONLINE 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335F907Fd0 ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t5000C500335BD117d0 ONLINE 0 0 0
c0t5000C500335DC60FdO ONLINE 0 0 0

errors: No known data errors

pool: rpool
state: ONLINE
scan: scrub repaired @ in 0hllm 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
c0t5000C500335BA8C3d0s0 ONLINE 0 0 0
c0t5000C500335FC3E7d0s0 ONLINE 0 0 0

errors: No known data errors

ZFS /g4 = 0ro| 20|

M2 AJAE 20 HEga 220

ol A|AEIOAM 22|35k T A AT 2}
2|22 2 HAZSHAHLE SANS| 2|2t 242 UE ILE F2| S AESI0] e & JUGLCH
A ARO[ OF7 &% AIC|QH0] M2 EIEH2tE ZFSE &3l o
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82

Oracle Solaris 11.22] ZFS It A| A& 22|

o AAEIOM 7EHE 4= JSULCE M2 OE A2-0] 458 & U= M2 CHE ML
= O] O A|AR SA| = 0F0|124| 0|4 0| CH ek 2tMIe
" [188]2 HZESHAI=.

=

ZFS A4 2 010|220]4 24" (82)

7S A4 E U= Uo) [82]

TG 4 Us HYL B BY (83)

Tl CIE (0K ZFS H24 B 714 27)" [84]
7FS A4 E 1H2I) [85]

“MA|E ZFS 14 B 2 [89)

ZFS A &A = oO}0|12j|0] M ZH]|

0t0|124|0|d ZB[7t EASS LIEILY| IS E HYL E2S FAH2Z LHEUI[Z|0] U
OfOF BLIC O] 2} 2 A0 2|2| ¢f2 C|0|E|S C|A30f 8|1 GO § H 230 7| =5t
Of LEW? |7t S| ASS LHEHHLD, AIAROM 20]| Cet 25 YEE A AYLICH

=2 BAHCE YELHZ| k11 Cidl, AT E £FO = A|HE FR0|= CHE A|A-I0A
2o ES 7HHE = USLICEH S22 B = FEo| H|0|e EHMMAZ Q1S 4~ 1, A7t
O O] 25t 2B = el A|AEIO= Z0| UNAVAIL HE{QI o= LIEHHLICH 7|2
HOZ U A|ARIE HAHoZ LHELYY|Z|R| 52 B2 7t S o+~ SIS LICH o] U2 Of
2l OHE AAHIO|M AFE SO HERIR HZ HYAE ots 2 E2 42 7127
E5t=E of7| o L2 L C.

ZFS g2 = UHELY|

=2 LHELHHAH zpool export FHS ALEEILICE 0|2 W Ct32 &L CH
# zpool export tank

Y2 AL57| 0| B LM OIREE DE T4 A AU OIRE HA1D AISBL]
CF T} AAE) OL2E 53| ALfer 39 -r S48 ALZ310] 2AZ OI2E 33 4 9
SLICH 02 B Ch3 3 25Ut

# zpool export tank

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

O] FHO| ZME = tank T2 AILHOM T O] 202 S LT

>

LHELZ| A0l Z2S A S & §lE 3R0= FA|7F 2F 5] HEUI=2| =l 4~ gl
L LHS0l| o218 d2| & stLE 2aste 27t gle AIL-o| H2Y 32 JAy2

2 28 JEI= LIEFELICH

- 20149 128
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ZFS £50| ZOA ALg 201 Z20|E -f SHOZE 2 Ui 4 gieLCh ZFs 250
ol B2 LRLI2R 01z BHO| RE A2} Cf 014 &Y 4E|7t ofA| SolE

/| g

N

FS &0l st ZtMst I8 =2 “ZFS 287 [237]8 & ZRSHAI2.

THHE 4 U= ML B BY

0| A LR M A A AJSH (FAIZQ LHEUV|S ol L= JA 2 Z2IE AH5HH) &
ZIE Chef AlAEIO| A2 4~ AFLIL ZFS= 82| & LF T AEE + As 2 73] &
= AHe|g & AR, £ -3-75.0_' = 0to]22[0]4 42 ¥2[of M-l HHJol| £2>E LIEf.
E5t F2|S HEA| S5t 42| 01§22 HEY HeE YSLH ZFSe 0|SE7L 0|
O] BFEl ¥2|E ZAI5t JC_HI mef FeE KYYLC ALS 7tst 28 AMsH{H zpoot
import YHS S Q10| HAYLICL OIS ST L3 ZELICH

# 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
cltodo ONLINE
cltldo ONLINE

O] OO M= tank 22 Ui AILROIM 7P S & JASLILH 24 22
A= AEELICH SYE 0|52 02 B2 7tHE = US B KA HBAE AESIY
T=g & AL

_,_

zpool status FE 1 OF2t7 ZIE zpool import 20|z F2 74 2Z| £t st= 240
CHSt S+ Aafet A 2|4 YEBE HSste 7|2 22 24 37 ZEe|of AESLICH

O] A= AFEZl= 22 ZAHZ 7t 2 4= USUICH SHR| 2 SR CHE A|ARIOAM XA
HEQIE Sofl AFE S 22 7HAHH F A|AHIM S AL AT AT 0 O
O|&f &4 L mi| o] Bidfat 4~ M'ﬁ'—lﬁf %OHA‘I UL ’é*zla AEE 4 QAT 2RSS
HIO|E{7} 22510 0| At 7+55H S =2 DEGRADED A EHE LIEHELICEH O E 2 Ct
St Z&L

# zpool import

pool: tank

id: 4715259469716913940

state: DEGRADED

status: One or more devices are unavailable.

action: The pool can be imported despite missing or damaged devices. The
fault tolerance of the pool may be compromised if imported.

config:
tank DEGRADED
mirror-0 DEGRADED
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c0t5000C500335E106Bd0 ONLINE
c0t5000C500335FC3E7d0 UNAVAIL cannot open

device details:
c0t5000C500335FC3E7d0 UNAVAIL  cannot open

status: ZFS detected errors on this device.
The device was missing.

O] oflof| A BJ2{E HIO|E{0f O{ 3| HMAS 4~ JUOO=Z 25 M S & U= AR T
AEL.‘: SYEAL FRHEJAS L A E + Sle 2V HR B2 39 22 7HHE =
s,

O| oflof M= 27H2] E| A7} RAID-Z 7t Z2|0M FHE[JCBZ 22 AAE + UAS
23 220 = HOIHS AEY & YSLIth WA 192 2 *%* T UAS US SES E
2|7t ZH5HA| S 4= USUL ZFSE &0 tiol 7tsot B2 dEE B2 0] <

ZFS= Of CHE Y27t 29 YRASA &Y 4= igUCL oIS S8 32t ZgUCt

# zpool import

pool: mothership

id: 3702878663042245922

state: UNAVAIL

status: One or more devices are unavailable.

action: The pool cannot be imported due to unavailable devices or data.

config:

mothership UNAVAIL insufficient replicas
raidz1-0 UNAVAIL insufficient replicas
c8t0do UNAVAIL cannot open

c8t1do UNAVAIL cannot open

c8t2d0o ONLINE

c8t3d0 ONLINE

device details:

c8t0do UNAVAIL cannot open
status: ZFS detected errors on this device.
The device was missing.

c8t1do UNAVAIL cannot open
status: ZFS detected errors on this device.
The device was missing.

CHA| CIZE2|0|A ZFS A{Z4a & 7[A 27|

712422 zpool import BHL /dev/dsk C|HEZ| LHQ| Zt2|0F AAMSHLICH Zx|7} CHE
CIHE2(0 SADIAL AR A= 22 AS S B2 -0 SHS AGSHO! A T
E2|2 ZAAMs|of StL|Ct 0|2 S™ ct21} 2L

= 0O ™

# zpool create dozer mirror /file/a /file/b
# zpool export dozer
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# 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

2171 ofe] CAEL|0f AS 3 K2 -d SHS AYY & ASLICL

ZFS HAA Z 1427

ItME 20| | AY2H Z9| O|FO[Lt AL ABALS zpool import FHO| A42 2|Y
St0f 7t E 4= AGLICL oIS =8 T3t ZgUCh

# zpool import tank

0f2f AtE 7tstt 22| 0|50| LT R AL AEAIE ALESH0] 7HAE 23 AIYaH0F &

—

LICt O E S® Ct3 25 UL

# zpool import

pool: dozer

id: 2704475622193776801

state: ONLINE

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

dozer ONLINE
c1t9d0o ONLINE

pool: dozer

id: 6223921996155991199

state: ONLINE

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

dozer ONLINE

c1t8do ONLINE

# zpool import dozer

cannot import 'dozer': more than one matching pool
import by numeric ID instead

# zpool import 6223921996155991199

= OIEOI 71& = 0|81 5=5t= 8% B
St Za Lo

OlIE2Z 22 742 & USHIH. o€ ST

rn

32+ Oracle Solaris ZFS A& A £ 22| 85



ZFS H&A B

oto|12fold

86

# zpool import dozer zeepool

O] FH2 M OIF zeepoolS AFESH0] LH2'H F dozerE 7t FLCE M 2 0152 A&E
LICt.

ol&

mjo

Y BHE = EUCL 22 UWEWLL 7H4E TP 2 0|53 HiE 4 U

> o
K

C

|C}.

0 %:'AIZ*OE WEUW7|=|R]| %2 2 ZFS= -f Sei1E Sdff OFA tHE A
QU S MBI HE VMM 24| Zot=F ofjof fLLE o2 ST tEat ZaL .

00 MK

# zpool import dozer

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

# zpool import -f dozer

fe

am - 5 AA0IM 2 Aef9l B2 CIE AIASIO= JH49eia A= 5t OFAIS. 25
S 1R S2AH, 24 ES B Ifol AIAH0| OfL|D] MR CHE 0f2] SAEOIN SA|
NAE AZ52 28U

R BUZ ABSIY CA 2E2 B2 7S & QISUICH Ol 2 SOl CHEt AT U
82 “ThH| 2E IR0 ZFS B AS” [245]8 HZFHIAIR

FEE 21 F27 Us = 712

ol import -m HHE ALESIH

J|2He2 20 YRt FEtE E2 7HHE 4 YlE UL zpoo
tME = AgHCL oS S8 L3 ZaLth

]
2O ZRILFEEH ES AR

# zpool import dozer

pool: dozer

id: 16216589278751424645

state: UNAVAIL

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://support.oracle.com/msg/ZFS-8000-6X

config:
dozer UNAVAIL missing device
mirror-0 ONLINE

c8t0d0 ONLINE
c8t1d@ ONLINE

device details:
missing-1 UNAVAIL corrupted data

status: ZFS detected errors on this device.
The device has bad label or disk contents.
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Additional devices are known to be part of this pool, though their
exact configuration cannot be determined.

20 2|7t F2E 22 JtMgULE o ST ot 2 Ut

# zpool import -m dozer

# zpool status dozer

pool: dozer

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: Determine if the device needs to be replaced, and clear the errors
using 'zpool clear' or 'fmadm repaired', or replace the device

with 'zpool replace'.

Run 'zpool status -v' to see device specific details.

scan: none requested

config:
NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
c8t0d0o ONLINE 0 0 0
c8t1do ONLINE 0 0 0
logs
2189413556875979854 UNAVAIL 0 0 0

errors: No known data errors
Latel 27 328 s

Ei
Dl2iel 23 2|7t =2t R0= RASt 2415 A= 4+ ASLICE oS S8 Chst
7F£>L4C+
(= =] .

# zpool import dozer

The devices below are missing, use '-m' to import the pool anyway:
mirror-1 [log]

c3t3do

c3t4do

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

# zpool import -m dozer

# zpool status dozer

pool: dozer

state: DEGRADED

status: One or more devices could not be opened. Sufficient replicas exist for
the pool to continue functioning in a degraded state.

action: Attach the missing device and online it using 'zpool online'.
see: https://support.oracle.com/epmos/faces/KmHome? adf.ctrl-
state=10oxbvnj5n_4& afrLoop=1145647522713

scan: scrub repaired @ in @hOm with @ errors on Fri Oct 15 16:51:39 2010
config:
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NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0 0
mirror-Q ONLINE 0 0 0
c3t1do ONLINE 0 0 0
c3t2d0 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

Fetel 27 X8 HZS F zpool clear HHS Aol & 22 E 2| FL|CH

00|I

7| M8 RER S M= _4*— USUL 20| WOl &Y=/ BHAY 4~ GIZ FF 0| 7|
s= &l 29 |3I0|E1§ =7+ ASLICH oS S8 LS ZaLIth

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

22 7| U8 ZE2 VM E [ T3 240 4EF UL

B DE QU A|AE Ol E20| 97| 42 REZ OIREES/L|C

m = ElMH M2t Mg otgte = dYELICE Lot o 20 2] S 375t &
7l 201 §7I-227|2 7t =2 W7HR] DY 2| SbE LT

B SV MEIHRY| E 2 55 EEE st e Alee FAIEHN

7| M8 22 23 WL 2 7HH 7[5 §7|-247| RE2 ChAl 28 & U LIC.

olE ST LSt 25U

# zpool export tank
# zpool import tank
# zpool scrub tank

Ol ofoflM Bt B2 22 54 32
7t UL,

SLFQI /dev/dsk/c2t3d0S AlHTIH dpool 25

o

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

# zpool status dpool

pool: dpool

state: ONLINE

scan: resilvered 952K in @h@Om with @ errors on Fri Jun 29 16:22:06 2012
config:
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NAME STATE READ WRITE CKSUM
dpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c2t3d0 ONLINE 0 0 0
c2t1do ONLINE 0 0 0

O] 20| @A E|AAZ Y0 AHE FHO
OfOF BfLICt.

rr
Jm
oX

Y29 S2f0|A A EAV Y|

AAIE ZFS ML E BT

zpool import -D S AFESI MAE AL £ 57 4+ AGHLCE OIS S tat
7F11L4Er
(=g=] .

# zpool destroy tank

# zpool import -D

pool: tank

id: 5154272182900538157

state: ONLINE (DESTROYED)

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

tank ONLINE
mirror-0 ONLINE
c1t0dd ONLINE
c1t1d® ONLINE

O] zpool import EHOM= CHS HE Y& HZ20| tank 22 A2 E2 AEE &+ US
LICt.

state: ONLINE (DESTROYED)

MAE ES E:rlo} A8 =7 S0 & zpool import -D FHE CHA| HHELIL O =
Gl = U

# zpool import -D tank
# zpool status tank
pool: tank

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE

mirror-@ ONLINE
clt@dd ONLINE
cltld® ONLINE

errors: No known data errors
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MAE S0M Y2 S SHHE AFEE 4= gl= B9 -f 93 Ze5tH A
=78+ ASUEL O] AlL2[20)M= 280 A= 2 7HH2 tE 3
EELCE o2 ST o3t ZaL o

# zpool destroy dozer

# zpool import -D

pool: dozer

id: 4107023015970708695

state: DEGRADED (DESTROYED)

status: One or more devices are unavailable.

action: The pool can be imported despite missing or damaged devices. The
fault tolerance of the pool may be compromised if imported.

config:

dozer DEGRADED
raidz2-0 DEGRADED

c8t0odo ONLINE

c8t1do ONLINE

c8t2do ONLINE

c8t3d0o UNAVAIL cannot open
c8t4do ONLINE

device details:

c8t3d0o UNAVAIL cannot open

status: ZFS detected errors on this device.

The device was missing.

# zpool import -Df dozer

# zpool status -x

pool: dozer

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: Determine if the device needs to be replaced, and clear the errors
using 'zpool clear' or 'fmadm repaired', or replace the device

with 'zpool replace'.

Run 'zpool status -v' to see device specific details.

scan: none requested

config:
NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0
raidz2-0 DEGRADED 0 0 0
c8t0do ONLINE 0 0 0
c8t1d0 ONLINE 0 0 0
c8t2d0o ONLINE 0 0 0
4881130428504041127 UNAVAIL 0 0 0
c8t4d0o ONLINE 0 0 0

errors: No known data errors
# zpool online dozer c8t4d0
# zpool status -x

all pools are healthy
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HHE JdY 37 OIS ASAO7 €E UL oS S t32t 25U

# 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-0 ONLINE 0 0 0
c1t@d®  ONLINE 0 0 0
cltld®d ONLINE 0 0 0

errors: No known data errors

ChE T2 ARESIE 8 Hd 2 A/Els 220 thet 7 YEE &

—

Ct.

# zpool upgrade -v
This system is currently running ZFS pool version 33.

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 wuser/group space accounting

16 stmf property support

17 Triple-parity RAID-Z

18 Snapshot user holds

19 Log device removal

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

22 Received properties

23 Slim ZIL

24 System attributes

25 Improved scrub stats

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

29 RAID-Z/mirror hybrid allocator

30 Encryption

31 Improved 'zfs list' performance

32 One MB blocksize

33 Improved share support

34 Sharing with inheritance

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

& CHS zpool upgrade S Aol 25 2 ZO20|=8 £ JASLICL O|E =H
Chs 2t 25Ut

# zpool upgrade -a

A0 - 22 2|4 ZFS U2 YI2f|0|=5HH 0| A ZFS HH S Alist= AILR0AM S0
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<target>

<disk whole disk="true" in zpool="rpool" in vdev="mirrored">
<disk name name="clt@d@" name type="ctd"/>

</disk>

<disk whole disk="true" in zpool="rpool" in vdev="mirrored">
<disk name name="c2t@d0" name type="ctd"/>

</disk>

<logical>

<zpool name="rpool" is root="true">

<vdev name="mirrored" redundancy="mirror"/>

<!--

0| =01, 7|2 LT AEO & &5 dEE ddoteH OS2
E &, be_name 7| E 0]l pool options 5’|-,—

-—>
<filesystem name="export" mountpoint="/export"/>
<filesystem name="export/home"/>
<pool_options>
<option name="listsnaps" value="on"/>
</pool_options>
<be name="solaris"/>
</zpool>
</logical>
</target>

2| 20| M listsnaps =

A‘izl 3

ZFS
o T2t &S

# zpool status rpool
pool: rpool

state: ONLINE

scan: none requested
config:

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c8t0d@ ONLINE 0 0 0
c8t1d0 ONLINE 0 0 0

# zfs list
NAME

rpool
rpool/ROOT

USED AVAIL
11.8G 55.1G
3.57G 55.1G

REFER MOUNTPOINT
4.58M /rpool
31K legacy
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rpool/RO0T/solaris 3.57G 55.1G 3.40G /
rpool/RO0T/solaris/var 165M 55.1G 163M /var
rpool/VARSHARE 42.5K 55.1G 42.5K /var/share
rpool/dump 6.19G 55.3G 6.00G -
rpool/export 63K 55.1G 32K /export
rpool/export/home 31K 55.1G 31K /export/home
rpool/swap 2.06G 55.2G 2.00G -

ZFS BE J25 dESHIAI2. 0| & S8 t31t 5Lt

# beadm list
BE Active Mountpoint Space Policy Created

solaris NR / 3.75G static 2012-07-20 12:10

¢l 2HO|M Active BE= BEZ WA 4 JEIARNSZ BAIE), MFE Al 23tz

=2—10

ARE HAIE) E= = CHWRE E}\I%')O_'XIS LIEFHLICE

ZFS £E &3 BH0|E TS
7|2 ZFS BE(RE &t3d)2|
BES AlE 4 2

# beadm list
BE Active Mountpoint Space Policy Created

solaris NR / 3.82G static 2012-07-19 13:44
2| S0 M NR2 BEZ &2 27 HEH0|0 ZHFE Al g4 BEZt && 2|0l Tt

pkg update HHZ AL25I0] ZFS £ E A4S YU|O|ES 4 USLICH pkg update HHS
AF23SH0] ZFS BES YOIO|ES AL 7|& BEO| CHS YTO|ETt O AtASH FH|0|E7} Of
S AR BEZt BHSO{R| 12 522 S SHE LICE

ZFS BES YC{|0|EgfLCE.

# pkg update

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

# beadm create solaris-1
# beadm activate solaris-1
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tix BES DI2Ests Y'Y

2. BE /43S ¢E5I2{H ALHS 2T ESLICH O < BE HEHS &I

# init 6

# beadm list

BE Active Mountpoint Space Policy Created
solaris - - 46.95M static 2012-07-20 10:25
solaris-1 NR / 3.82G static 2012-07-19 14:45
E st = o =2 = =l =] [=] =
3. MBES FEE W 277} WUsH= 4<% 0| BES &dalst 2| FESL L.

# beadm activate solaris
# init 6

V oA BES OI2ESH= 4
27 82 O BES| YIS BAISILL UHASIOF & & ABLICH
1 mElE HE,

2. OjA| BES OZESLICE.
# beadm mount solaris-1 /mnt

3. BEO|| MAIAFLICE

# s /mnt
bin export media pkg rpool tmp
boot home mine platform sbin usr
dev import mnt proc scde var
devices java net project shared
doe kernel nfs4 re src
etc lib opt root system

4. 2IYS 012 CfA| BES 02 E SHAEL L.

# beadm umount solaris-1

V¥V 0|2{2E RE E2 FHSH= W (SPARC £= x86/
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ol2igd e FE 2 #445k= YY(SPARC E£= x86/VTOQ)

FE 29| {23 WA|0f| CHet 2tMIet LIE2 ZFS FE 29| B[22 WA YY(SPARC E£=
x86/VTOC) [102]2 &ZoAl2.

A RE = YEIS BAIFLICH

# zpool status rpool
pool: rpool

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
c2t0dos0 ONLINE 0 0 0

errors: No known data errors

2%t 39 FE 0| dZ FHY C|23F FH|L

m SPARC: jA39| f|A3 20]20| SMI(VTOCQ), £2t0|A7} 0QIZ| &QIgHL|C AT
20|22 CIA| A A5t 2210|A 02 OHS0{0F & AL “Oracle Solaris 11.29] 2tz| &
2| 79| “ZFS 2E E(VTOO)2 uAlsts Y S 2ARSHIAI2.

m x86: C|A30| & FAHO| fdisk, C|A3 2{|0[20]| SMI, £2t0|A7} 021 A| SHQIFHL|CY,
CIASE CHA| 28511 22/0|A 02 OHS0{o} & 22 “Oracle Solaris 11.29] 22| 2
2170 “BRI0IA EE BT 2o 228 AZSHAL.

TR C|23S HESHH D2 E RE S22 YL

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

SHE HA3 20|12 Y & FE S52 As2=2 HEEL

FE Z HHIE Sall 2| 20| A=E[U=A] lgtL|ct.
# zpool status rpool

# zpool status rpool

pool: rpool

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.

Run 'zpool status -v' to see device specific details.

scan: resilver in progress since Fri Jul 20 13:39:53 2012
938M scanned

938M resilvered at 46.9M/s, 7.86% done, @h3m to go

config:

NAME STATE READ WRITE CKSUM
rpool DEGRADED 0 0 0
mirror-0 DEGRADED 0 0 0
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0| E RE F& F4dot= U (x86/EFI(GPT))
c2t0d0s0 ONLINE 0 0 0
c2t1d0s® DEGRADED 0 0 0 (resilvering)
2ol 28 AN0|Mz S|AUHY Z2MATE =2 A] RUSUCH TS FAFSHHIA|R[ 7}
HAZ|H 2| A0 gtz E AUt
resilvered 11.6G in @h5m with @ errors on Fri Jul 20 13:57:25 2012
O 2 238 A2 32U 22 29 autoexpand 55 FEF 4510 & 37| &35t
A2,
7|1& rpool & 37| B4
# 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
SI2FE| rpool & 37| HE:
# zpool list rpool
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
rpool 279G 146K 279G 0% 1.00x ONLINE
M EI2T0IM HEHOR HES 4 Q| SOISHCE
= =2=E T2 kl=|-h HI-I:H( ( ))
DIE-'I oIE-_I FE == 1dol= WH(x86/EFI(GPT
CH7H Oracle Solaris 11.1 E2|AE 7|22 22 x86 7|8 A|AEIO|AM EFI(GPT) 20|22 A
2| gyt
s 42| =2 0|2 E RE F22 oA ¢be 2% 43 20| 0|3 EH FE E2 €
2HE 4 UL
FE 29| L{A3 uH|of tlist AtMet LHE2 ZFS RE Z9| [|AT WA Y- (SPARC E£=
x86/VTOC) [102]2 ZAZRSHIAIL
A2l RE F HEISE BAIRLC
# zpool status rpool
pool: rpool
state: ONLINE
scan: none requested
config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
c2t0d®  ONLINE 0 0 0
errors: No known data errors
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ol2idE FE 2 F45k= Y'Y (x86/EFI(GPT))

FHM CI23 S AASHH D|2{YE RE 22 FIELICL

# zpool attach rpool c2t0d0 c2tld0
Make sure to wait until resilver is done before rebooting.

=HE t23 2f0]= 2y ¥ ct
FE S HAIM 2 S AHEA Yot 37 L3t HIRet #20l 22 4 UAgH
Ct.

2H AU BE 222 21202 HRE/L|

# zpool attach rpool c2t0d0s0 c2t1do
2E £ 4EIE Soll 2| Auo| BRE| AR BBt

# zpool status rpool

pool: rpool

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.

Run 'zpool status -v' to see device specific details.

scan: resilver in progress since Fri Jul 20 13:52:05 2012

809M scanned

776M resilvered at 44.9M/s, 6.82% done, 0h4m to go

config:

NAME STATE READ WRITE CKSUM

rpool DEGRADED 0 0 0

mirror-@ DEGRADED 0 0 0

c8t0do ONLINE 0 0 0

c8t1d0 DEGRADED 0 0 0 (resilvering)

errors: No known data errors

flo| 23 ZUO|ME S| EHT T2MAT} /2L | FUASUCH CHS2 AR BIA[Z[7}
HA|Z|H 2| 20| 222 AYLIC.

resilvered 11.6G in @h5m with @ errors on Fri Jul 20 13:57:25 2012

O 2 L2338 AHZ U 3% 22| autoexpand S5 HEE HH5I0 & 37|15 &5t
A2,

712 rpool & 37| BH:

# 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
22El rpool & 37| AE:!

# zpool list rpool
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
rpool 279G 146K 279G 0% 1.00x ONLINE -
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ZFS 2E E9| C|A 3 | YH(SPARC E= x86/VTOCQ)

5. M C230M 3oz BES £ U] &AL

V ZFS £ E E9| C|A3 W A| WH(SPARC £ x86/

OS2 3% FE 29 A3 S WA6H0F S+ AS LT

m RE Z0| 4T A2 YEio|M EA3E H 2 HAIR WAstH = 3§

m 2E 3 0237} difste 32 HISS S0A A3t AT H3f04 AIAE“OI FEE|Z]
S EF FE 2 t23E uA|5H7| Aol T o (of: CD E= HIE/AR)oM FESY
Of gfL|Ct

B zpool replace YHL AIR3I0| RE B C]ATO|M CIAIE D3 B2 RE 22
g +502 Mg} FLICL

Ol E RE E 70N CHA| DA 2R E RESHR| e C|AT WHE AES & UG
LICt. zpool replace HZ AFESI AHI{S CIATE WA|otAHLE, 27t CIAII U= B

2 zpool attach BHS ALEet —’,\— AU&SLICH ZIT AT E HESI D SEE EATJE L

2|5t= ofl= Oof2H EU#I% RSN,

SATA C|A AT} U= A|AEIO] AL 207t LHMSH CIATAE WA | 5l zpool replace
2Ag Al=stY| 7“|0ﬂ CA3E EEEW' A2 PSS oiA|soF BLICH OIE &
ChE2x Z&U

# zpool offline rpool c1t0d0s0

# cfgadm -c unconfigure cl::dsk/c1t0d0@

<Physically remove failed disk c1t0do>

<Physically insert replacement disk clt@do>

# cfgadm -c configure cl::dsk/c1t@do

<Confirm that the new disk has an SMI label and a slice 0>
# zpool replace rpool c1t0d0s0

# zpool online rpool clt@d0s0

# zpool status rpool

<Let disk resilver before installing the boot blocks>
# bootadm install-bootloader

WA AT E E2 = ol HAAE 224 JEIZ USAL AFEY 2RIt e St
o= UASLICE

1. @Y CAIE S2|Ho= AHSH|CH

2. wWos

o
4m

9 2E 20| §AY FHR| C|AIS ZH|BLCL

SPARC: 14| (M) E|A=9| 2[0]20] SMI(VTOC), 20|27t 0Q1A] EQIFL|CE R E
S0 ALY T|A329] 2{0]= AHA| O CHE ApMISH LIE-2 “Oracle Solaris 11.22] ¥3
2e] 7o “C|A30] 20|22 A Ysts YE'S R
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ZFS 2E E9| C|A 3 | YH(SPARC E= x86/VTOCQ)

m x86: C|A39| &Y g
C|ATZ CIA| 28511 2210|A 02 OHS0{0F & A2 “Oracle Solaris 11.22] &2
2| 79| “C|Aa3 F470jlA 2fo|8 L & FHo EH_ 42 RS

o

F AA0| fdisk, C|A 3 20| 20| SMI, £2t0|A7} 0Q1Z| &olgtL|Ct,
|

-

r
—

M 23S RE Zof| HZFLICL
OlE =t ZgUCh

# zpool attach rpool c2t0d0s0 c2t1d0so
Make sure to wait until resilver is done before rebooting.

=HE HA3 202 Y & FE S52 As2=2 AL

2E E MEIS HoIsH|t,

=|

Ol€ ST o3t ZaLt.

# zpool status rpool

pool: rpool

state: ONLINE

scan: resilvered 11.7G in Oh5m with @ errors on Fri Jul 20 13:45:37 2012

config:

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
€c2t0d0s@ ONLINE 0 0 0
c2t1d0s@ ONLINE 0 0 0

errors: No known data errors

2|AH 0| ARE F A C|AIO|M RES 4 Q2| HQIFHICE
0 € =01, SPARC 7IEF ALEIOM = C 2 gLt

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

w2 EAT0Me FES BIAESH WA CATYL HIY B2 7|2 HAI0M 2522
BES 4 QIE 2 32| C|ATR} A C|ATO| B E x| ZZ 0|28 AHFIL|C} of2f oo
M 2| RE E C|AT(c2t0d0so)= C22 24 LT}

/pci@Elf,700000/scsi@2/diske0,0

of2l oflof| A | £ E C|AT(c2t1dos0)= Ct22p 2+

>
i

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

Al2E0] M| C|A30|M £ EL|H 0] C|A3 S E2[ELIct.
Ol = ti3t ZgUch

# zpool detach rpool c2t0d0s0

22 FE E 0238 2 0232 uH5t= 242 2| autoexpand S5 HEE M50
22| 37|E &3 Pél*li.
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ZFS 2E Z9| C|A3 WA ¥#(SPARC £ x86/EFI(GPT))

104

7|1& rpool & 37| B4

# 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

&t

2=l rpool & 37| HE:

# zpool list rpool
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
rpool 279G 146K 279G 0% 1.00x ONLINE

M C230M AF522 REL|IEE A[ARMS AYELICH

SPARC: eeprom & == £ E PROMO| setenv HHS AR50 A CIATOM S 2
2 SEs|E2 AAYS BHBLICH

x86: A|AEl BIOSE A A4 &Lt

ZFS £ E F9| C|A3 wA| #HH(SPARC &= x86/
EFI(GPT))

ChSot 22 22 FE 9| (ATE A0 & 4~ JUSLICE.

B 2E 20| 4T 22 MEjoAM CIAZE ¢ 2 LAIE WA StH= E2

m RE E ATV ATfst= E2. HSE S0|M CAITF ATfste] A|AHIO] EEE|Z|
S AR RE ZE LATE WA 57| 0| CHA| O§A|(0]]: CD = HEXHI)MM FESH
OF &fLct

B zpool replace S ARSI 2 ClIAZOM CIATE WAt AR RFE =5
2 522 A g4of{of gLCt,

Ol e 2E E 40N CHA| OHH| 2R RESHR| $nE ClAT WHE AES £+ UG

LIC}. zpool replace FHS AMEot0] HIfst CIATE WA|StAHLE, 27t CIAEUF Ue &8

2 zpool attach YHS ALES & JUEGLICH I ATE HASt L FEE ECAJE R

2|5t= 0= Of2l CHAIE ZIRSHIAIL.

SATA CIAZV} 9l AIARIO| Z Zoj7} 2iyst C]ATS D

t7| 23l zpool replace

5|
AUS AlE5H7| MO L ATE 20210l HEiZ PHS 10 F/d S SHAISHOF BfLICH ol E &

CHE2

tEsUC

# zpool offline rpool c1t0d0O

# cfgadm -c unconfigure cl::dsk/c1t0do
<Physically remove failed disk c1t0do>
<Physically insert replacement disk clt@do>
# cfgadm -c configure cl::dsk/c1t@do

# zpool online rpool c1t0do
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ZFS 2E E9| A3 A Y& (SPARC E= x86/EFI(GPT))

# zpool replace rpool c1t0do

# zpool status rpool

<Let disk resilver before installing the boot blocks>
x86# bootadm install-bootloader

WA LATE E2 = ol HAAE 2242 JEI=Z USAL AP BRI} gle SHES
Of= AFHLCE

uA L2335 22 AAFLICL

M CIA3E 2E B AL
o2 S Crg 2UCH

# zpool attach rpool c2t0d0 c2tld0
Make sure to wait until resilver is done before rebooting.

SHE H23 2012 A 2 RE E52 X522 HEFUL.

# zpool status rpool

pool: rpool

state: ONLINE

scan: resilvered 11.6G in @h5m with @ errors on Fri Jul 20 12:06:07 2012
config:

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0@ ONLINE 0 0 0
c2t0do ONLINE 0 0 0
c2t1d0 ONLINE 0 0 0

errors: No known data errors
2|AH0| $RE $ A ClATOIN LEF 4 U] FolFH|Ct

A2EI0] M| L2330 £ EX|H 0| CjA3 S Z2[eLict.
OlE ST o3 ZaLt.

# zpool detach rpool c2t0do

22 FE E 0238 2 0232 uH5t= 242 2| autoexpand S5 HEE H510]
£9| 37|18 &4 f*'*li

7|& rpool & 37| 2E:

# 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 = YH(SPARC E= x86/EFI(GPT))

S5 rpool & 37| HE:

=/

# zpool list rpool
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
rpool 279G 146K 279G 0% 1.00x ONLINE

M CI230M 2F522 HEL| SR AAHS dYeLidt
A28 BIOSE AT,

h_ FE Z0|| BEE Tt== W (SPARC &= x86/

£ 20| 7|2 BES AA4Y
7} Qe QAR BEVE Eatel
L C}2 2E 20| BES

HRY FE Z9| A BES i**éiféfl FESHH AR £ E 29| 0| BEO thist =7+
L|c, 9 SE S g2 RE Zo| HE [|A30|H £502 AlAHS
CHE RE 2 WSLI.

# zpool create -B rpool2 c2t2do

E= 0l2fdeE O E RE 25 USLHH o g S8 tad 2sUCh

—

# zpool create -B rpool2 mirror c2t2d0 c2t3d0
FHR| R E Zof| A BEE USLICE 6 ST 31 ZE L
# beadm create -p rpool2 solaris2
TE ZRE FHY RE F0 8L olE EH Ch31h ZSLCh
# bootadm install-bootloader -P rpool2
HA RE Z0|M bootfs ST HES YLt oS S CH3at ZSL
# zpool set bootfs=rpool2/R0O0T/solaris2 rpool2

M BES &3}

EW

fL|Ct o & &H o322 ZELct
# beadm activate solaris2

M BEZHE EEgL|CL
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ZFS 28 3 I F3| el

ZFS Agt

B SPARC - eepron B3 = 2E PROMO) setenv BHZ AFE501 A CIATOA 2t
OR SEFE2 AAYS HHFLICL

B x86 - A|AHE!BIOSE AL C

A|AEIO| A BER AlSHEIL|CT,

2 252 OHA| 2HSUCL oS S O3 25l

# zfs create -V 4g rpool2/swap

A 28 Z2|0f| CHEt /etc/vistab SRS YOOI ERLICE oI EH CIS1F ZSLICH
/dev/zvol/dsk/rpool2/swap - - swap - no
g E5S ChA| ELIL o E S 33 25U

# zfs create -V 4g rpool2/dump

G Y2 E 2L YLt oE S 32 ZSLIC

# dumpadm -d /dev/zvol/dsk/rpool2/dump

M Est0] Y2 ZE Eo| AY Y BT S AGLICH,

# init 6

U Yz Y3 e

= 0O

2| Z2MA S0 ZFS RE Z9| ZFS 280 28 FH0| S0 YL o E S8 L3t
7|-¢|__|E|.
Edg .

# swap -1
swapfile dev swaplo  blocks free
/dev/zvol/dsk/rpool/swap 145,2 16 16646128 16646128

2| Z2M|A S0 ZFS RE 29| ZFS 280 EZ 0| 2=
Y2l= 22| Al A2 2YE 02 He| Y0l E25HA| REULE oE ¥ H3t 25
LICt.

# dumpadm

Dump content: kernel pages

Dump device: /dev/zvol/dsk/rpool/dump (dedicated)
Savecore directory: /var/crash/

Savecore enabled: yes

Save compressed: on

YI YIS ALG OFEHO2 MBID A3 FL ChA| OHE O/ dumpadn YBS S5 Af
202 MFHOF FLITH ChE 20| A2 s UL EapMPt Y &30 37|S Z 3o}
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ZRI0|M DIES Al U YT 2F 37|0] Chet AME HES ZFS 2E E 27
AlEH
=

o
(]
NN

|2t B =& 3718 25 28 + ASLICH AME HE2 “ZFS &
| 2 [108]5 #=3t

m HZE 20| AZ QU HI XZ DISefs YO A Y YU 2SS RAID-Z B0 UE
2 DA, B0 A2 9l YT 220| TFE(O] QI P 1-CIAT E £ 0[2YE

=0|0{0F LT

-

(AR §ES ER LIS FARSH OIAIR 7 BAIELIC,

/dev/zvol/dsk/rzpool/swap: Operation not supported
m H[2E EojM AR EE HI 282 OHSLICH dunpadn -d BHS AR HI 2|7}
AMEYE L

# zfs create -V 10g bpool/dump2

# dumpadm -d /dev/zvol/dsk/bpool/dump2

Dump content : kernel with ZFS metadata

Dump device : /dev/zvol/dsk/bpool/dump2 (dedicated)
Savecore directory: /var/crash

Savecore enabled : yes

Save compressed 1 on

A% Qo I 20| WEQ| ZFS BB S ALZSHOF BLICH
28 E280= A0A 2 EO0| A | A| SASU L
A ZFS Y A|AEIOM = A8 THE S ALY 4= QST
A AE0| 2| E =0 A2 FHO|LE I 2| S HEGHOF St= S 0| Solaris &2
A2 swap L dumpadm BHS ALREILICEH ZIA|SH LIRS “Oracle Solaris 11.22| ot
K| AEI 22| 70| 3 2F “2TF A 27 AA” A “Oracle Solaris 11.22] A|AEI 22| 2
A o2 S ARIMYAIL.

ZFS A9t 2 Gm Ax|o| 37| A

iz
oX
!
1
<)
i
r
f
=2
i
ujn
r2

B A|ARO| H2|E = I Y2|9| volsize S5 YEE A
Ct

# zfs set volsize=2G rpool/dump

# zfs get volsize rpool/dump

NAME PROPERTY VALUE SOURCE
rpool/dump volsize 2G
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B ALEIOM SA A Y = UEE A 28 275 2 = UASHHL HIE SR OS
3 &Lt
# swap -1
swapfile dev swaplo blocks free
/dev/zvol/dsk/rpool/swap 303,1 8 2097144 2097144
# zfs get volsize rpool/swap
NAME PROPERTY VALUE SOURCE
rpool/swap volsize 1G local

# zfs set volsize=2g rpool/swap

# swap -1
swapfile dev swaplo  blocks free
/dev/zvol/dsk/rpool/swap  303,1 8 2097144 2097144

/dev/zvol/dsk/rpool/swap  303,1 2097160 2097144 2097144

CHS YYS AIESIO 28 28 3712 28Y = UAGH L 22{L 0] YEE ArEE
P AlLEIS ZH—'?'—E‘HOIE 57@ A8 377t BAIEUC

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

# swap -a /dev/zvol/dsk/rpool/swap
# init 6

240 -7|2Ho2 AY 7|0 Tl n 258 A Yot A8 IHUS| A I|0|R| & X522 A
U ElLICt T2t 2| H &= AA 27|= n-1 SE2YLICH A T T 7| & T2 24512
™ swaplow S swap BHO| AFBSHYAIL. swap BHO|| AHE&|= S440]| CHEE AtMISH LI
82 swap(1M) 0+ HO|2| £ & ZoHIAI2.

2 A AHIOM AY ZR[E M Hot= O CHSE ZHM|SH LIE-2 “Oracle Solaris 11.22]
IOpQl A|AE 2t2| ”9.I “Oracle Solaris ZFS £E SHF0|M Ag S2t2 2It6t= WS
2AZSHIAN L.

m O|0| HX|El A|ARIO| 27t A Z7H0] B0 A A7 AR S0 3 CHE A
=&= /UL ol E 9 ChE22t 25U
# zfs create -V 2G rpool/swap2

m M AR EES EYsEUCt o2 &3 OS2t Z2EUct

# 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

m SR ALY S50 st SH2S /etc/vfstab IO 2IHEILICE O S8 O3t 25
LT}
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/dev/zvol/dsk/rpool/swap2 - - swap - no

AMAE S5 GEE BHSHAL G2 2|9 378 28E W A7t 25t O3 &5

= o
HESHIAL
B 25 GVt AS22 USHA|R| Y2 FR savecore BHS ALESIO 55 §LE A
st 4 9l C}
2 T Mg
B ZFS 2E TR AJAHS XS MR[SHALE ZFS RE T AAOR 0fo| 120|448 1
AL 2 G H2|7t SEN{YLCH R0 A0z 7|2 §E 2| 27|17t H&E &
= A0t T ¥2|e| 27| ZHSHOF FLICE O & S0, H22[7F 2 A|ARI0M E
IT

2| 27| Ch32t 20| 40GB=Z =& UL

# zfs set volsize=40G rpool/dump

2 @8 29| 37|E 2Yst= Z2M|AE A0 22 2 + ASLICH
E4 0lpE GE YRS +322 U= & HE YRS AB22 dEolor e 3R L&
I FASE FES AFESHYAIR

# dumpadm -d /dev/zvol/dsk/rpool/dump

Dump content: kernel pages

Dump device: /dev/zvol/dsk/rpool/dump (dedicated)
Savecore directory: /var/crash/

Savecore enabled: yes

Save compressed: on

m 0227 128GB O] &2 A[ARS| FR 7|24o= U507 X Y2 LEC 2 HE &
27t st £ AGHCH S8 F2|7t 457 20t 7|2 55 GES AL + gle 87

CHa 2t FAFeh AR 7t BAIE LT

# 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

AL Ol EHI 2k2|0] 37| 2|0 CHSE AFM|BH LIRS “Oracle Solaris 11.29] THY A|A
g He| 7ol ‘A St AHEE HRSHIAIR.

B 22 2|9 FR|7H o 2l 20l Y2 Y22 2t 4~ IS LIC TSt JARSH Oy
A|Z[7} BA|E UL,

# dumpadm -d /dev/zvol/dsk/datapool/dump
dump is not supported on device '/dev/zvol/dsk/datapool/dump’:
'datapool' has multiple top level vdevs

2| Y9l F27H02 WY 4 Ble RE 20| B YRS FII6HAIL.
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ZFS 2E TQl ALY SE

IFS £E

M AJAEOA HE

SPARC 7|8F A| AR x86 7|8 A|ARIE2 REO| P25t ItAS ot DY A|AH 0[O
A|QI F£E Of70|E5 AE5t0 FEFL|CH ZFS & =g L AILAEIOM RELZH 2ES 9
o| A2 0|20| stol=lL|C}

off {EE RE OiY A|AR0M £E 0710|129t 7 Tt

L}

ZFS THY A|ARIOAM £ ESH= A1F UFS Tt A|AEINM 2ESH= A2 CHSUCH ZFSS
I

AE&Ste 3% ;é*zl A G2t HY FE TP A|AHIO| O M¥a S5 AEsH| H2YU
Ot M3a S0fle o2 7Hel & 7#% ZFS £ E THY AARO0| ZobE & UG LT ZFSO|
M REst= 39 FE F2Z AlEE 20 As FE It AL 2E Z2|E 2[Fdof
%FL|EF
(=] .

i AEHEl I A LA-2 20| bootfs S5 Y= AZE
f%% PARC A|AEIO|A] boot -z FHO| ZLEHEl [
H21I3f71 Lt x86 7|2t A|AEIQ| BIOSOHA‘I ChA FE 2

D2 & ZFs RE 2 H230|M 2EY W= S 13 A S dESHIAI2.
L

m M2 5 0|9AE ZFS BE ES UHET| Q5 C|lA3E
FE 2 US700f it 2tME LIB2 Dl2{EE RE 2
x86/VTOC) [98]2 #ZHAI2.

m IR L 2E 2 CAI0MU BES £ JUEF 0[2{8 [ATE 2212 HEI=
FAISHL Al AHSH =& LICH

B zpool detach HHS ALESIO] A|ARIOM 22|E CIAF0|M 21Y RES 4 &L
s3f @matol Aefol 24 RE 2 HAA0ME BRES & Q&L :LEM SIChA
BIOS7I U= x86 7|BH A|ARIOIM 2E &MVt 2827 g3 FE 20| 0|2
2 7|2 HE C)AT7}L 9 molol0| 7L} 2l5|CelE IS0 2 SHA| CIAT0IA Al
A”I0| REFLICE

m SPARC: D[2{2E RE Z0| 7|2 [|AT = 7l 7|2 BE Zx|QLCt 02 7FS 2
E 20| U= CHE 20| RES 5= 2|2 E%él ol ClA30A R ESHOF BT,
AL LR RE 2 F2|0|M BESIHLE LI E & HAI0|M 2522 EE5t
oY CIAAE 7|2 RE EA=2 2| HSt=F PROMS YH|0|EsH{of gfLct.

0|2 204, O] £9| C|A 3 (c1t0doso == c1t1dose)MA EES 4 Q&LICt

# zpool status

pool: rpool

state: ONLINE

scrub: none requested
config:

NAME STATE READ WRITE CKSUM
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rpool ONLINE
mirror-@ ONLINE
c1t@d0s® ONLINE
c1t1d0s@ ONLINE

S & © S
S & ©
S & o e

ok ZEILEO|A CHA| |23 S YHYLICH

=
ok boot /pci@7c0/pci@0/pci@l/pci@d,2/LSILogic,sas@2/disk@l

AARIO| HEELH 2 FE Z2E ALt oS STt 25U

SPARC# prtconf -vp | grep bootpath
bootpath: '/pci@7c0/pci@d/pci@l/pci@®d,2/LSILogic,sas@2/disk@l,0:a"'

B x86: CHA BIOS7t U= x86 7|8 A|AROM 2E CIAT &MVt SHIE B3R 7|2 &
E Z 0237t %EIEIH'—P QI2RIO|AHLE AFE S 4= QoW AHZ2 2 SRR Z2[0f|AM
AlAEIO| HEEL|CY

2y FE Y[ AYLL o S8 L3 25Ut

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"

B SPARC &= x86: zpool replace HHS AI25I0| RE 2 C|ATE WHE HR
bootadm %‘%42 A-E3H0] M= I’Lxﬂil EIAELOH FE JEE Fx[sljofF gt 27| g3
WS AL D[ E ZFS FE 23 TS zpool attach FHES ALESHO] EI
3E FE 20| ¥&5t= 4% 0 974|7rm°orz| 24&LIC}. bootadm &2 T3t &
QLIEL

# bootadm install-bootloader

OE FE 20| FE 2HE 225t 89 -P(3) 84S ASYLICH

# bootadm install-bootloader -P rpool2

GRUB 2|4l £E 2CIS Hx|512 3 2 74Al installgrub BHS ALEILICH

x86# installgrub /boot/grub/stagel /boot/grub/stage2 /dev/rdsk/c0tl1d0s0

SPARC 7|t A|ABHIO| ZFS RE MY A|ARIOIA HE

ZFS BEZ} 012{ 7HQ! SPARC 7|8t A|ARIO||A| beadm activate HHS AFHESIO| BEOA £

o ASHH.

A2 2! beadm EHSF TZMA 20| ZFS RE O A|ABI2 pootfs S=E HEE S5l A=
o= Z@%‘ L|Ct,

StLie| Z0i| £ E Tts It A|ARIO| 2] 7§ U & JUELICH |%3"|9§ /pool-name/
boot/menu.1lst O}UQ| HE 75 WA A|AEI S22 E9| pootfs S&E HEZ A|HEE|Z|O

MH so
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menu.lst =0l 22| CHA|| T A| LS 2| Y5h= bootfs FHO| ZoE 4= JUSLICE T
2tAf menu. st THUO| = W O FE T A[ARIO| Cfet &=0] ZatE 4+ ASLICE

=
A AEOf| ZFS RE Y A|AR0] 2[Z[A2H TS} B|2eh 50| menu. 1st TFUOf| 2=
7t L et

title Oracle Solaris 11.2 SPARC
bootfs rpool/RO0T/solaris

M BEZt 2HS 02| menu. 1st T} U0 A5 22 YH|O|EEL|CE

title Oracle Solaris 11.2 SPARC
bootfs rpool/RO0T/solaris

title solaris

bootfs rpool/RO0T/solaris2

SPARC 7|8t AIARIO| A CH 2 200] RET BES MEHE 4 &L
W ZFS BEV 2431E S0l boot -L WHS ALBSI0] ZFS & Lfoj Y FE JHs T A
Al 222 B 4 UGUCH 12 C}S S20K £E JHs Dol AAS 2 5iLES

MENst 4 USLICE BT TH A|ASS RESHS Yo Ciet AfAet 2| 20] EAIEL]
CF. 2|20f T2t M5t THl AJASS RET 4 USLICE
m 2EE -7file system BHE AR50 EX 7ZFS O A|AEIS EESHL|CH
O] £E W2 BES ASO2 FABHA| YEUCE boot L U 2 PROR BES HEF
$ ASO2 FES 2&52(2 0| BES BAStHHo} BHLCH
o a1 S% 7Fs HE $0|M HE

AAEREE 22|9| 7FS XA E0]| ZFS BEZH 02 7H UZ &S beadm activate EHES
AHESHO 7|2 BESE AEY & U UL

0|2 S0{, C}2 ZFS BE= beadm 20| MHEI Y2 AR 7}5THLICH

# beadm list

BE Active Mountpoint Space Policy Created
solaris NR / 3.80G static 2012-07-20 10:25
solaris-2 - - 7.68M static 2012-07-19 13:44

SPARC 7|gh A|AEIO|| ZFS BEZt 021 7 A= B boot -L BHS AFEE & USLILE KIS
=0 L3 ZaLth

ok boot -L

Boot device: /pci@7c0/pci@d/pci@l/pci@®@,2/LSILogic,sas@2/disk@d,0:a File and args: -L
1 Oracle Solaris 11.2 SPARC

2 solaris

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

To boot the selected entry, invoke:
boot [<root-device>] -Z rpool/RO0T/solaris-2
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Program terminated
ok boot -Z rpool/RO0T/solaris-2

¢ YE22 FEE BEE 3 MFE A| 293 X| ESLICH boot -z 2 =F B4 E BE
oM A& S22 FESIH = 89 o 1

x86 7|4 A|ARO| ZFS 2 E MY A|AHIO|M HE

Oracle Solaris 110{[A] x86 A|AEIZ 2|HA| GRUBZE HX|=|0, HX| Z2MA S L= ZFS
g 24522 HE5}7| 2I5t beadm activate 2t & CHS §H20] /pool-name /boot/grub/
menu. lst IO ZItEIL|C}

title solaris

bootfs rpool/RO0T/solaris

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

title solaris-1

bootfs rpool/RO0T/solaris-1

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

GRUBZ} 2E x| 2 AlHSH Z2|0f ZFS H&A 0| S E< GRUB O|+E CtE= o
menu.lst I} 0| AFZEIL|C}

ZFS BEZ}F O42{ 7121 x86 7|8t A|AEIO| M= GRUB Oj| =0l A{ BEE MEHSH 4= QI&LICE. O]
O+ eh=0f| siYsts S E It A|ARIO| ZFS T A|ARIY AR CHE FM0| I LICE

(= | — —_—

-B $ZFS-BOOTFS

Oracle Solaris 11.158E{= x86 7|8t A|AEI0] GRUB2Z MX|E/LIC} menu.1st T}UO|
/rpool/boot/grub/grub.cfg I} 2 HIR QAU Z|0F O] M}YUS 5O 2 THRIGHH OFEIL|CY
bootadn 519 AHS AFZ510] O B2 271, @2 U AAELICH

GRUB Ofl%% &2 £20j Cist ZfAM|et LIS “Oracle Solaris 11.2 A|ABI BEE QA Z2 "5
ZERGHIA 2.

of 4-2 x86: ZFS YU A|AR HE

GRUB2 AIAZIO|A| ZFS 2E THU A|AHO 2 SES s 2E F2|7} 43T} 20| A YE
Lic,

# bootadm list-menu

the location of the boot loader configuration files is: /rpool/boot/grub
default 0

console text

timeout 30

0 Oracle Solaris 11.2

HHAl GRUB A|AEIOIM ZFS RE T A|ARICZ HESH = 2E 2|7} boot -B
$ZFS-BOOTFS Of7f 42 2| HEIL|CH o2 SH ClS
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title solaris

bootfs rpool/RO0T/solaris

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

title solaris-1

bootfs rpool/RO0T/solaris-1

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

o 4-3 Xx86: ZFS 2E T} A|AEIO] 2 ZY2E

WE ZHERE 7SS ALE5HH x86 7|8 A|AHIOIM H 2 L{jof| HREES 4~ %%LI Ct. =

—=
(=3

AHEE 7152 ARSI BIOS U RE 2C{of Of3t 71 2% A|2HS AtA e A A
2 HDLE  SoLIEl, AAHS WEA S5 I15 28 EA ARIE 2 20l
2848 TP BUC

beadm activate @Y S E5l| C|2 BER H&t5t= R0 init 6 @S AFR5HOF gL C},
reboot B210| BB CIZ AIATI 2010 HS reboot -f AL AIBE 4 UBLICE 02
=3 oS Z&U

o
e

# reboot -f

CHs A2fof fﬂf?—f YT FE 2 AU RE 4% FAS HESHIAR. RE E

Ol A3 E wAslioF & AR ZFS £E 22| |23 A ' (SPARC = x86/

VTOCQ) [102]= i‘:. 6H:MI A A LEI(HIOf HE) Z=+E +Aal0F 2 2 “Oracle
ES

[e)
Solaris 11.22] A|AEI 232 Dil 2|8 Unified Archive A S 2tZ3IA|I2.

m x86: 2f0|=2 O{A| - H2| 0|0l A 2ETH CHZ =+ 2210 GNOME E{D| 23 AEEL

Cf,

B SPARC: HIAE HZ%| - 42| DX E£= HEHIOAM REES S HIAE M| 31HO|A
3 shell 2 MEAGHL|CY

B x86: HIAE M| - GRUB H|5=0l|A Text Installer command line £E =3 MEHSH
CFS SIAE A% SHRHOIA] 3 Shell 42 MEHBILICH

m SPARC: 2tE Mz| - Ct3 BPS ALESI0 A2 T2 4 U= 43| 0lR0lM 2Y 2E
ShL(C
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ok boot net:dhcp

B x86: Atz 2| - HESRZC| 42| MHO|M 2ESI2HH PXE £E7I LT GRUB
050 Al Text Installer and command line S+2-& MENSHL|C} 23 C}S EHIAE M3
SIHOA 3 shell S-S HEHEILICY,

0|2 S0f A|AHIO| 2EL|H 3 shell 42 MESFIL|CH

1 Install Oracle Solaris

2 Install Additional Drivers

3 Shell

4 Terminal type (currently xterm)

5 Reboot

Please enter a number [1]: 3

To return to the main menu, exit the shell

#

HE 23 238 Mestct.

B A[LES T AR REZ B ESHD etc/passwd IHAUOM A =S 4510 22

Ol S S0, SPARC A| LRI H2 ALRIS =6t T RE2 REGLNL REE =2
0I5t & /etc/passwd IHUS M2t 2E Al S22 £ EH|C}

# init 0

ok boot -s

Boot device: /pci@7c0/pci@d/pci@l/pci@@,2/LSILogic,sas@2/disk@d,0:a ...
Sun0S Release 5.11 Version 11.2 64-bit

Copyright (c) 1983, 2013, Oracle and/or its affiliates. All rights reserved.
Booting to milestone "milestone/single-user:default".

Hostname: tardis.central

Requesting System Maintenance Mode

SINGLE USER MODE

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

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

Entering System Maintenance Mode

Aug 3 15:46:21 su: 'su root' succeeded for root on /dev/console
Oracle Corporation Sun0S 5.11 11.2 July 2013

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

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

logout
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svc.startd: Returning to milestone all.

L4E RE 20 2312 HZELIC

A 1CHAof LIZE R E WY %H—fa AFESH0] 0| £= HESIO|M 2ESOF &
LICt O3 Ch2 RE 28 71421 GRUB €53 +4dt= COI A4S S
x86# zpool import -f rpool

SE 20S ChA| MAIFUCH

x86# bootadm install-bootloader -f -P rpool

O7|M -f U2 RE 2HE ZA2 G2[5t1 A|LBI0M £ E
O|EE|Z| ‘BJ t=A| EQI5ts HH HALS SFAIRLCE -P 82
AEE LT

bootadm list-menu HHE AF25I0{ GRUB2 T=2S LIE3ID =4S 4= QSLICEH A
5t LI 2 bootadm(1M)S 2tZ5HMA|2.

AABIS ZR5HD HREBL|C

2c{o] B0| ke
2 22 X|Hsts o

x86# exit

1 Install Oracle Solaris

2 Install Additional Drivers

3 Shell

4 Terminal type (currently sun-color)
5 Reboot

Please enter a number [1]: 5

Aag0l 48202 esler) HolELct
AIARIO| 271015 4 Q| 31 & 4 Sl 2E YBE HZFLIC

22| 1CH0f LIEEI £E Y & LS ALRSI0] 03| E WEY 0N SEHO} 8
UJC}. 031 S 2 Z(rpool)S 7142 T BES O}2E510] 2E 915 22 A8

Ct. O] Z2A|A= SPARC 2! x86 E2HZE0|AM SAUFHL|CY

# zpool import -f rpool

# beadm list

be find current be: failed to find current BE name
be find current be: failed to find current BE name

BE Active Mountpoint Space Policy Created

solaris - - 46.95M static 2012-07-20 10:25
solaris-2 R - 3.81G static 2012-07-19 13:44
# mkdir /a

# beadm mount solaris-2 /a
# TERM=vt100

# export TERM

# cd /a/etc
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# vi shadow

<Carefully remove the unknown password>
#cd /

# beadm umount solaris-2

# halt

the B2 0|55t RE doS Ay Lt

. ©UNSH2ES RE6D USE B0l 22 o
O] SO A= O] THA0lA
x86 7|1t Al AE0| H et

SPARC 7|8t A| ABHIO M=

=
E g= & 2YYLICh ol E S8 L3t ZaLth

F

ok boot -s

Boot device: /pci@7c0@/pci@d/pci@l/pci@d,2/LSILogic,sas@2/disk@d,0:a ...

Sun0S Release 5.11 Version 11.2 64-bit
Copyright (c) 1983, 2013, Oracle and/or its affiliates.
Booting to milestone "milestone/single-user:default".

All rights reserved

Enter user name for system maintenance (control-d to bypass): root
Enter root password (control-d to bypass): <Press return>

single-user privilege assigned to root on /dev/console.
Entering System Maintenance Mode

Jul 20 14:09:59 su: 'su root' succeeded for root on /dev/console
Oracle Corporation Sun0S 5.11 11.2 July 2013

root@tardis.central:~# passwd -r files root
New Password: XXXXXX

Re-enter new Password: XXXXXX

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

svc.startd: Returning to milestone all.
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Of 0l M= Oracle Solaris ZFS Tt A| A 2t2[0f Big ApM|SE Y2 S ASEILICH 0]7]
Ol AS4 Y A|AH 20|0tR, S5 YE ¢ e
2480 Z2 7180l g Ut

O] ¥o|M= L3t 22 W8S CHELItH

“ZFS THY AJAE 22]” [119]

“ZFS nro' A A" OES Y], AR & O|& BHRZ|” [120]
“‘ZFS S5 JE a7 [122]

“ZFS THY AJAR FE 29|” [140]

“ZFS S5 FE &2’ [142]

“ZFS Tt A|AR OFRE” [147]

“ZFS Tt AAE S5 2 3R A [151]
“ZFS HE 2 ofjek 4F” [162]

“ZFS T A AR 2S5 [168]

“ZFS T A| A& 0FO[12{|0[44” [175]
“ZFS IHY AJAR 2 2[0|=” [178]

ZFS Ot A|AE 22|

ZFS TH A|AES 224 B2 7|80 YL T AIALS 7|2 C|AT 3712 8
CH5H{Lt EONE WL 210| SHOR BHST ALY 4 ISLICH THU AIAES 8260 21
ZFSOIN 2 22| 20| €17| Th20f T AIAHS of2f f 8500} & 4 U Uc

ZFS Tt A|AERI2 2fs HHS ALESHO] 22| LICH zfs HHE2 T AARINAM EY 2
HE St S5t HE MEE HSELICE 0] Z0|M= 0|21t 5t2 EHO| CHol XtM|5]
MHBILICH AHAF 28 2 ZﬂEE 0| BHZ AMESHO 22|l A2t O] RFOHHE Ol2{&t
7| 501l CHal Zt=FetA|t dH S
Solaris ZFS A WAF 3l 23| 2t
& [237]8 &RsHUAIR

L|CH AUHAF O 22| 20f| i 2tMIEH LI 6. Oracle
012 A2, ZFS 20 That 23 RS ZFs =
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3 - 0] ZO| M CO[Ef NES T AIAS, A, A2 T 252 LIEh= Q90
20{2 ALZELICH

ZFS The A| A BHS 7|, ALYl 2 OIS HERL|

zfs create 2l zfs destroy HHS AFRSIH ZFS I A|ARIZ OHS 10 AAIE 4~ QIEL
Ch. zfs rename YHS ALESIH ZFS Tt A|AEQ| 0|5 HEE & JUSUC

B ZFS It A[AHE 7] [120]
B ZFS THY A[ARL ARR” [121]
B ZFS OHY A|AE O|F HHRY|” [122]

ZFS O} A|AEI OF=7|

ZFS Tt AARIZ zfs create BHS AFESHY BFSO{ZLICE create ot2] BH 2 CHS2
3 =2
[=]
= ANAEE 82 0|22 A|HE UL
pool-name/[filesystem-name/Jfilesystem-name

Y 27| HY A|AE OS2 ASOAM AN TFY A[AEIO] T
Of A BFR|9} O|E2 CHS2= It A|ARIC| O|FS AEEILICE T
o

— = — 0o

CIS OO M= jeffets OFQ A|AEIO| tank/home IHY
# zfs create tank/home/jeff

I} A ARIO| HBHOR BISOIY P ZFSi M2 BISOIA Il AlAHIS 2SO 2 O}
SEFLICT, 7| EOR T AALIS create 519 HHOIA T AIAE 01202 B
F=22 AFZ510f /dataset2 OF2 EEILICH 0] OfRIOI A2 BHSOIRl jeff T A|AGIS
/tank/home/jef 0 DR EEILICH AHSOR Ba|sls OH2E 2|20 et ApAE e
ZFS R E 2|7 Bal’ [147]8 HZFUAIL.

zfs create FHO|| CHEE AFM|TH LIE2 2fs(1M)2 &IZSHIAIL.

A2

Thl A|ARI0| BHEOIZI Z2 T A AL 4%

o

on
i
e

kL] + BLich

CHE HIAI0AM = /export/zfs2| D2 E Z|HO0| tank/home It A|AEIO]| CHi5H BFS0{ZL
Ct.
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ZFS OiY A|A" 257|, AA| 2 0| F HHY|

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

Ot A|AE S5 H 20| CHeE 2tMst 82 “ZFS S5 HE 4717 [122]8 25t Al
2.

ZFS TH A| AR AL

ZFS THE AMARS MA|5I2AH 2fs destroy HES ALSYLICH AA|E DY A A2 2t

o= O2E oA =2 S+ sHAIE UL, ZfEOE *PEIEI = OI2E Ee AS2 2 aelss
S0l CHEE ApAMlgt LHRo “Ats OR2E 2|7 [148]2 #RsHUAI2.

CHS Ol 40| A= tank/home/mark It A|AEIO| AFA|E LT

# zfs destroy tank/home/mark

9| - destroy 5t FYOQ| F &Ql ZEIEJF HAZ[Z| gh5U L O FBES AMEZ W
dget Fo7 B2t

AAE DY A[A-O] AFE SO|7{L} O E oiAe o~ §l= B9 zfs destroy FF0| 2Ii
SLICH 2 I A|ARIS ARt -f S3S AFEEILICEH O] S-S AESHEH 2 I}
St

L ALARES ORRE A, 57 oAl & AAISHO] o 2] g2 88 2 S0 24d
A28 2 OVt ARFILC

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

# zfs destroy -f tank/home/matt

CESHOHQ A|AEIG £ &H=0| IEat

=5 5 El 3% zfs destroy YHO| HIHEL|C. =
o BE 4 Y52 UEoHA AT -r U S ALEEILICEH BHE AMAIE SalisHH A
A MAE| 22 0| SHE AR e oV HRFLC

# 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

AAY DY A AR 2HY £ 50| L0 AW 85 AR FHE JIHRILIC oy
AS 25 SAIE oY A|AHS ZEst0] 2 E T4 S5S TAE HAlsE R BHS
U

o
ALZ3HOF BHLICH O] SMS ALRE [ AMESH o7t L Rd

# 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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on
du
oX

>

F9| - zfs destroy BHOA -f, -r
25t S M2 ARSI 207t TQBHL|C}

C He=2

— LS ——

FE R SN0 29 ZEEET} BAIEA| 4O0R O
S

PHAF QI 22| 20j| CHot ZFM|SH LIR2 6. Oracle Solaris ZFS A EHAF G 2 2t

0
ujo
o3

I A[ARIO| O] 52 HiE 4 UELICE. rename 519 BHS

zfs rename HHEZ At
AHE3SH0] CHE 22
m IO A[ARIS| Of
B ZFS AS WollA

=2
m IO A[ARO| 0| S

2 A=t

0 ZFS A LHOf| AHBRZ| LY,

CtS OO AM= rename ot BHES AFESt] MY A|ARIC| 0| S-S ericOi|M eric oldZ
BRE LT

# zfs rename tank/home/eric tank/home/eric_old

CHE A0 M= zfs renameS AFESHO] I A|ARIS ZHHIZ|St= Y-S 20 SU T

# zfs rename tank/home/mark tank/ws/mark

O Ol A0l A mark Tt A|AEBILZ tank/homeOl|A] tank/wsZ AH{Z|EL|C}. O] HIHV|E &
off T A ARIS ZHBHR| S T A @|2(7F 22 = LHOY QU0{0F 5H0H, O Aj It A|ABIS
224517 95t 285 C|A T 27+0| Q0{0F SHL|CH siT ZE{0| E2H510] A 2|2|0f 2235t

ClA3 S2H0| 2@ rename 2140 HI{SLICH

=E SiAl/A

=
AHAE OIS HHEY|O| CHSE ZFM|SH LIB-2 “ZFS ARAE 0| B LY|” [182] 8 &2 SH Al
2.

IFS 5 45 L0

122
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S5 Y= MY ALHEL =8, AUA L ZX=20] S5 A 05| Sloh Argste 7= &
ALt 8¢ 20| gl= ot 0| 20 Jol& 5= YE= ZE H0|H HE 70 H4E

LT}

m ZFS 97| M8 DR 52 FE"[131]

A8 22| - 20143 12¢

i



B A IISEHZFS 19 S2 HE” [133]
B ZFS AH22E S2 e [139]

S= yBE 1R SE YW A8} Yo S YR &
=R 7S HZ57{Lt 2FS THA NAY S22 HOBILIC &8 19
B 8% JHSa17L 97| HEYUICH AHBA S2 YEE 7FS T AAH S0 Y32
22 9 z|D+0|EArR 0] st 20 LR st SO 2 GlojEf HEO| ZHE S 4

—_—

A ez AZEUC 1R
Cf

At

— T =2 PN =]
Ct A2 At &5 FE0)| Cist ZtMISH LIS “ZFS AFERL S5 HE7 [139]2 &RoHA|
2.
iR 2o 43 JHs8t 52 YHE 4% IS E EEBILC 44 Jl58 52 YRE 2
el AIAI0]| MHE HP OE F4 $RO2 WIisl 52 R YL
DE NS IMSE S5 YRE S5 YEE JIHR WS LEE SBE 445 T
Cf. 5% %JEQI A= OZN 22 UsS 7H = AU
local ZFs &5 d2 40| 4HE 2 “ZFS &5 dE 447 [142] &
H2 AHE3HY] H|O|E HI_ | &5 dE7F A2z Y= ASS L
EfLICE
inherited fron  S2 HYB7} WY A9l SR ORHE| AAE|QUSS LIEFHLICH
dataset-name
default S22 Y 20| A£g)R| QML 2AZ M /AUS S LIEFHL|CH
0| AAE EE YEIEAA local 2 HHE A9 820] Q17| h20]
245 Zatellc

r D178 25 5= Fhe g

H5-1 ZFS 1R S5 g2 29
SEZLE 05 8 7123 a9
aclinherit 22 secure ol ol el Ee|E Ots [ ACL &=0| A&E= 8t

S AOJELIC} L2 discard, noallow, secure '
passthrougholl_||:} oH'-_-l' ZHol| EH‘* Moo “acL S
AE” [204]2 2R5HIAIL.

aclmode E=22tg groupmask  chmod 2% =& ACL 52 ¢%§ te SRS Aojg
L|C}. 22 discard, groupmask 2! passthrough®L|C},
Sig Zhol chst 4BE “ACL 55 B2 20412 2
ZEYAIL.

atime 22 on oS SlS of ThUo| AM|A A[2H0] YC|0|EL| =]
O FE HojgULCt 0| S5 Y25 siAstH TS
gig i 201 Eeiilol Buiei= 5g wsor o
oI A Ola1g 918 89 S 2 R 5

2E0] 252 F £& ASUIT
available peT AEEE Bl OE Aeo gr olEe LY AAd 1 e
£ 24A0] A JH5 3 AT B7HS Aldste o)
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ojn
Jhu
0
H
K=
ol

Jo
ot
N
r
&

g9

HE S5 Y2YUCL HA3 S22 2 WM 57
7| Y20l ALE Jtstt S22 A 2 37, HE,

20 oaH AerE +~ ASHC

O] S5 ¥=29| A0 avail YUTf.

canmount

=

zfs mount BHE AIRSI0] O} A|AEIS OIRESH

0{3LICE O 58 HEE e T
Y AARIOIM SYE £ Aol S5 HE AA|le o
£0| 27+sefLICH 5HA|2 0] S5 Y2 It off2 2
o] JoH OIRE XM S T4 THY AAROR A&
4 UGULCE e THY AL 2= O E S|
A| S

noauto SM0| MZHEl AR Ot A|AEHS HA|HOZ
OHOIRE U OI2E sAIE 4 ABLICH

S OS AL 7} [ T A|AEIO| R
Z|Z| %tOH, zfs mount-a HHS AFESI0] OFREL]
7L} zfs unmount-a @H S ALRSI0] O E A Z| A
A& Ct

on

ZtM|SE IR “canmount S2 HE" [134]8 &%
SHYAI2.

casesensitivity

2AtY mixed

0| 55 FE&= It AARIOM AR & I}

2 0|2 22| ¥112|20| casesensitive@lZ|,
caseinsensitiveQlZ| = & QAR AEIQIO| ZEH
51& (mixed) Q12| LIEFHLICE ABHH o= UNIX L
POSIX THel AlAGS ThA 821 72 T12 OIS E AlS
Lct.

2 340] mixed?! 2 T2 AIALIOIA Cf
U222} Q4| Y| S 23S B

=

ISLICH oA EF S22 A¥st=

e =2

OHY A ARIO| T AR A 2A] 22| S22 Oracle
Solaris SMB Mt H|Z22 H|SHEIL|CE mixed gt At
20| CHSt REM|EH LIE2 “casesensitivity 55 &
27 [135]8 ¥2otdA2.

casesensitivity S5 J& HZ0|| A Q0| T A|
AHI2 MU 0S| el A|YE 0|52 HARAE
FAYLCH I A|AEI0| MYE Fo= 0l 55 3
BE #HEE £ elgUct

R ERS

ZAtE on

=2 o2 T BA
GOl REHS &Rloty| 2ol Al8E= IS
Aol 7| 2ak2 Aerst Y 2| S (AT
fletcherd)S At 22 MEASH= onQL|Ct Zf2 on,
off, fletcher2, fletcher4, sha256 ‘:‘i' sha256+
macL|Ct, 10| of fH AFZ A} H|O|E{0f| CHSE £ 24
BAEALE otete =z SYELIC off 2f2 Y= A
ra= Rl

compression

=8 off

G|O|E MEO| CHS YZ2 AIE = ALE otetez
AU 2k on, off, 1zjb, gzip & gzip- NY
LICH SHA7HR| O] S8 HEE 1zjb, gzip E= gzip-
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ojn
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K=
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NOZ MAHStE A2 0| S5 HEE on 2 M¥5t=
203} 230t EUBLICH J1Z GlOJE7} 9l Tl A]
AHOIA Y52 KB A5 A} GlOJE{Dl 92
L 7|3— HOJEIS 2SR o2 AEhE W\LI
Ct.

0] S8 HE9| 2%0{= compress@|L|C},

compressratio

ol
=

ol
£Q
tlo

G|O|& MEO]| Chall 22 &= HIZ(HI-Z2 HH)

S AM-E5= 9| M= g% 4E°'L|E|~. zfs set
compression=on dataset HH S E5l =S AtRC =2
A4y £ AU

w2 2 ool =2|d 37| & 2 E&[= AA (o
Bo| F2= 8 E HLELICH 07]0l= compression
SE ZEE AIB510] Y= YAAQl HeF Z7H0] &5t
gLt

copies

iU A|ARH ARZ 2} C0|E9] ZANE 5 YT

[1=:]

Ct AHE 7%@ X2 1,2 = 3QYL|CH O|2{ St SAR2
2 2E S 2de I% ‘ol EHOH 2t 4dEuUct

Mﬁlf Clol&{2] Of2] EALZ0| A E|= C|AT 32t
2 olfle ot 2 HO|Ef MEOo| ZEte|0f R{e L of 2
Ol SAIE LIEP. E5tused 55 FE= 02 %MS

Ol AtEez H4EE [ YHO|EFLICE 7|& TH A|

AHBIO|M O 5 ':E Z*EE HASIH MZ WMl = o]
Boj|2t ks —?—7I Tf20f I AARLS BHS [ O

E2 HEE MHSt= 20| 2&L|CH

il

creation

o
=

ol
£Q
tlo

ClOlE HIEE Q= IR 2 A[ZE AE5H= 97| A
2855 @E%"—IEL

dedup

off

ZFS T A|ARIO|M S5 CIOIEE A A5 f" lsg
HO{ELICE 7tsTt 242 on, of f, verify & sha256(,
verify]L|CH =& 7\1|7-|°| 7|E A AL sha256Q
=2

AtHe HE2 “dedup S5 FE” [136]E FR35HY
A2,

devices

on

B NN e e R
gLict

o
e
N
0
ir
Rl
o)
Hr
j
=)
°

encryption

of f

I} A|AE40| QB 5t 01 S AOfBILICE. YrEaEl T}
ol A|AEI2 OJEl7} Q1|0 T A AR 227}
7} Glo|Eofl QA A317] 913 717t WREHS 2jo/BL]
ct.

exec

on

ol A ARjo] B2 T2 AHS 52| 0)2S o]
LT E5toff2 HYE & PROT_EXECE AHZ St

mmap(2) 222 518&[2| GELICH

keychangedate

none

A| M= O A|ABIO|A zfs key -c 2P 2 2T 7|
7} Op2|gto 2 HAE LRt M%%"—IEF. 7| i 2t
20| $85|2| QItoBi 0] 97| M8 S= HEo| 3

Ol Y A|A”E RHE '—WM SLRH T}

keysource

none

12 A& 715 2 710] BALT IS Al
SLCH S&ct S8 ZE 22 raw, hex, passphrase,
prompt E= file@IUICE 2fs key U RS ALEo{0]
Y A|ASIg ST, OIS EE 2ES 1 717t
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ojn
Jhu
0
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K=
ol
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r
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keystatus

22+ none

1o A|Agle] of% 7| el AIESIE 97| U8 S
£ ZEYULICH It A[ARIC| 7| 712 available
L= unavailable2 HA|E/LICH &S5 AIROZ
M| o2 T AAEIC| AL noneO| HA|FLIC,

logbias

22 latency

ZFSO||AM O] It A|ARIO)| Cist S7|A RS 2|4
Slote S H|{EHLICE logbias?| latency2 A
FE(0] 9Lo8 7FS7t B0l U 21 23 (s 29
AHEStY] B2 Ch7| A2t 2 23S Xalgfct.
logbiasE throughput2 2 AASHH ZFS= 0| /=
Heo| 271 H2|E AEotA| Y& ULCH thl ZFSe
o Z 2|2 U HSHO0| a|AA AFRS QJ5f £7|Al
’“%*% Z| AL Ct 7| 2242 latency L Ct.

T HATT

mlslabel

2218 None

CH2 2f| I} A|AEIO|A mislabel S2 ZHBO| S2+
off Cist HE2 multilevel S5 Z*EE 7~F SHIAIL.
CFS nistabel AR HICIE 24 THY AlAR0] 28
=Eg

Trusted Extensions G0 Ot A|ARIZ DIRES
A=A RS 75’8 ste MIZE ol&8 A3
Ct. 20|12 U= IHY AJARIO| 20|18 U= FF Y
2ot E<2 &0l& Ue SN ﬂf°' AAEIS O
Eotn HMAT o~ JAELICE T[22 noneQLICE.
0] S8 FE = Trusted Extensions7t A2 2 M
(=} ;H:Hop 50| Ql0joFOt A& & oIAL|C}

o 20 T o= PON=]

mounted

_|
Ll
:.Og
on
£Q
oo

el A|AE 2|2 £ AMHAKO| 312l OFREE|Q

— o,

=2] 022 UEIE 27| A8 S2 Y aL(Ct. o]

E2 HEE 220 H25|2| QSL|CH 2Ol yes L=
no%' = %QHEf.

mountpoint

Ho
el
ng
=Io|=|
ofl
£Q
ojo

O] oY A|ARI0| ALZE OIRE ZPHO JIO1 &L Tt
E7 Ot A|AEIO|M mountpoint S2 ZEI7t HAE
32 ST Y AAH 9 ofRe A2 el
= 3% =0 Uf E SHA|IE LTt A 20| legacyO|
fOE SHAE AE|2 S2|EIL|CH 122| Qro s
7} O|0f| legacy E= none@l 32 E= 5
HZ 7] Mof oF= —5._| 32 M 2Iz[of| 2
CHA OI2ESILIC} E3t RE 22 Tf2 AlA
SHANE 2L AR /2|0l A 3%%! '~|‘:f.

oZ ol Jon r2

|0 ox JHU [mm]

HIONH
_E I-E

S
op HU

40

No

E ALEO| Eliet At MiEt &2 “ZFS Or2E
" [147]8 ZRoHA|2.

A
Q;

multilevel

In | B2 o|n

0| 52 A= Trusted Extensions?t AR 2 M3

E AAROIMEE AR Y 4= UGS LIC 7282 off %I
LT}

CIZ 2|l O} A|AHIO| ZHHY = A0 2 MAE|= F
Al RIZE 2f0]E £422 2f|0[=0] 7HE—12§
A YLt 0] 20| £4 2 HMESIHLL, setlabel S
MESIHU, setflabel C"E111|0|/\E AMESHA i
2Az|ofl M ZAf|ofl 20|15 CHAl 2|8 4= AFLICH
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> 1>
ool

2E I A|AE! Oracle Solaris @ THY A|
£ 147|253}l Solaris REE Zlsts IHY A
CHS 2{|o] otL|ofof §HLCt,

rlo 1A

CHS 2fE It Y A|ARO| mislabel S5 FEO= 2t
0|7} UELICH mislabel gH2 MY A|AERIO|A] 2|
off oSt 7t 8t o 7t =2 2l|0j=2 FIRLIC
mislabel Z{2CH =2 2f|0|S0AM= Tt S QS AL
IjAo| 20|25 CHAl A|F e & YHGSLICE mislabel
7|80 IR E Y2 OF 2fE OiY A|A=of A
B&|A| S

[Ey=]

CHS 2l I A ARI0] H2 TRl A|ARIS BkS [
mislabel S2 HHE WAHOZ HYS 4 FLH,
™R QO™ ADMIN HIGHS| 7| & mlslabel S2 &
7t A5L 2 SHEO{YLICE COHS 2 I A|A'S
BHS = nislabel S2 YHE HHH 4 U2/ 51|
20|22 HEot7H L, none2Z HHSIALE, AT £
= isuco

primarycache

all

7|2 HAI(ARQ)Oll 7HA| == &=E Ao RILICEH Jts
St Zf2 all, none Ll metadata®L|C allZ2 M=l &E
S AHEAL G|0l&{ 2 Df|E} C|O|E{ 7} 25 FHA|E LICE.
none2 = HHE H2 ALEA} G|O|&{ E&= Oj|EL H|O| &
7t FHA|E| | &S LICEH metadata® M E AL HIEL
C|O|E{ 8t FHA|EILICH 0248t S5 J &It 7|& T
A|AEI| HH=|0] UoH oY S5 JE2| gfol| w2t
MZ=2 /02t FHA|ELICH Y2 CO|E{H|o|A BHE 2
AHE2} GO E FHA|5HR] Qb= Z40| =20] & 4=
SLICH 7HA| S5 Z& 43E0| &40 Agstz| off
£ SIgct.

nbmand

off

nbnand (B 228t T4) 23S AS5H01 T A~
2 02 E30F 32| OIS AofELICt 0] S
2 SMB 2210|9103t HSBLICt 0 5= H
o 813 AFEE T A|AEl0| OI2E S B35t Aot

SEBHE 3202 HgE L

normalization

None

0| 58 FE= I A A-0M & oY 0| F& Bl
o joict MY 0|82 RUIZE EratE +3TA of
£ U AtEsHOF ot et Y1e|SS LIEPELC
Th 0|22 BHA £ || 42 AlEf= 220, b
n Z2MA0 AR 2 0|F0| dretE U ol &5
HHEE nonel| Ot SHIE 2to 2 MASI1D utf8only
S5 YEE AYotA| &2 F2 utfsonly S5 FEIt
A2 2 on2 2 MAEILICt normalization S& &
HO| 71282 none LTt I A|ARIO| M El 20
= 0| SEZEE HAY + glsuU

origin

on
=

ol
£Q
glo

F

=]
=A|=20] 2S0{2 AAES AESHE SAE DY Al
|

At EE 2R et 97| Y8 SE LI 8
A 20| ZAY5he 3t -r Ei -1
22 A3 4 giaUc

SH|Z| 2] b2 Y A|A™E HZ0] noneL|Ct.

quota

KA EE
none)

none

T AIAS O 24 520] At
2h2 AsHEict o] S2 e

=2
ol A
ATt 20| 24 20| At BE B2H2 Tt
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AFBEIE CIAS S700] CfSt ol 3PI8 24 A8E
L|C}. 0[0] FE{7} Qs THY A|ARIO| 4 5H20] Cf
o HEIS BT HS 49 240 HEP| RS
Chal 27} Z5t0] HBELICE volsize 5= HEE 2
Aol 7E|Z S50z 250) Cfsh HEIS HHE
2 giguict,

{Ef 0| Tyt 2A3H LIS “ZFS TH A| Ao
Cfet e 47 [163]2 2ZSHIAIR.

ol
=

ofl
£Q
ojo

O| I A|AEIO| 2fs key -K E£= zfs clone -K Y
OllA DFR|2} G|O|e 2t 7|o| HE IRE LEIL=
27| 2 S8 LI rekey H2IS 217 o
2 320 Si HE 22 creation A2} ZELICEH

rekeydate 2214

readonly He off ClOJEf MES 488 4 9=x| G2E AojgLICt
-
o

EEPSTEE
o2 HYE 32 B2 23T 4 YBLICH

rio

0] S8 Y29 A0{= rdonly LT},

recordsize B 128K f.oa AlAE0] Qs mHAo| HE 28 37|18 2| FR

0| S5 YE9| 0= recsizeY LTt ZFMIEH LIS
“recordsize 55 Y&’ [138]E &RsIUAIR.

>
Rl
=Io|=|
ofl
£Q
ojo

I‘Oﬂ l= CHE HI0|E MESt SRtAHL SRE &
GO0 COJE| HE7} AMAE 4 Q= HIOJE(D] oS

ANsts 97| 18 55 FRYUCH

referenced =

EE 24|20| USOIX| 2 s He
0| 2{20]| THS0{ZI T} A|AE] -EEE A
ok9_| E|¢E[ _._7|-C> zl-2°+|_|q_

ote

U
=
0!

0| 58§ FE9| 2&0l= referLCt.

cC
—

—~

rr

none CIOIE] MET} 2 4 QUi T2 3748 S
C}. 0] S2 HEE A8l B2t Chat Bhe
A HZHLICE 0] 51 SO AW ol 2=
2e E2 HR014 ARSI 822 Eals
ct.

refquota At
non

D
~

rr

refreservation RAHE none AHARG B E0 22 24 525 A|Q|5t H|0]
none) B MEO| B¥E 2|a CjA3 S7H2 U
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rstchown g2 Oon oY AAR ARV ONY ARH HES 5{7te
U=2| {2 E LIEHHL|CE 7| 2242 chown 2 S A
Stot= ZAQLICE rstchownO| off2 MAE AL AR
Z}7+ chown Z2t0i| CH3H PRIV FILE CHOWN SELF H&HS
&Lt

secondarycache 2219 all BZ IHA(L2ARQ) 0| HA| &= &=F2 H|O{ELICt. 7t
SGF 42 all, none 2! metadata®L|Ct all2 HAE
2% ARZALCl|0lEf L Bf|Et C|O|E{ 7t 25 FHA|E L
Ct noneS 2 HHE H2 ARZAL ClIOJE] L= BiEL
O|E{7} FHA|=|A| QL&LICH metadata2 HHE AR O
Ef CIOJE{2F FHA| E LI,

setuid 22 on setuid B|E7} O} A ARIOM 225[=2] HEE A
O gLt
shadow 2AE None ZFS THU A|ARLS T A|ARIO| T 2IKL2 AlH e

CHIY A|AEIO| URIZ 7|&4). URIZ AlgE|= T}
U AARIOIM Y= O] S5 FEE AHESHO] H0]E
7t 2R} oY A|ARIS 2 010|120 Ml LTt OfO)
Jefjo|dg 2t=st2{H 0t0| 12f|0| ME I AJARIO|
27| M-g0|0{0F FLCt.

share.nfs 22 of f ZFS Tt A|AHBIO| NFS 3RE 2HS10 HAEZ| of
2 UAEBY SHE HOFLICE zfs share X zfs
unshare BHE AIESI0] NFS 3RE AAl L AHA|
AT = UELICH zfs share FHS ALESHO]
NFS 3RS AAISIHABE NFS 38 S22 ZE: 4%
|0 AO{OF FLICEH NFS 37 S5 d & 230] of
S ALM|EH LIE2 “ZFS THY A|AE 3R
A" 15118 2ZRstHAIL.

ZFS T A| AR ZR0f Cish AM|e LHE2 “ZFS ThY

Ao S7 L 57 A [151]8 FRSHYAI2.
|

share.smb 2t of f ZFS I A|AEIS| SMB 382 0= AAEA| o
2 UAEYE SHE HOFLICE zfs share X zfs
unshare BE S AFE510] SMB 392 HIAl L AlA|
AT = UELICH zfs share FHS ALESHO]
SMB 282 AAISI2{H SMB 2R S 2 M
|0 LO{OF HLICH SMB 25 S2 & Ao cf
of ZFMSE LIE-2 “ZFS It A AR 37 2 7 8
A7 15118 ZZRsHAIL.

snapdir 22t hidden I A|ABIO| ZEO|A .zfs C|AIEZE

El = % = [
EAZE HOgfLITH AAE AFZO] Tieh REAIEE LY
B2 ZFS AEAHR [179]8 HRSHAIR.
sync =AtE standard I A|AR EHMMEO| S|4 S2tE5 ZYFLLCH 7t

E — e =
Sot U2 t=a Zeyd
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=
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utf8only | S2 ZE = 0t A|AEHIOAM UTF-8 22 ZE A
o gle 271 ZetEl It O|E2 7R A OFE
LIEFHLICE O] S5 HEII HAH2 = off2 HHEH
42 normalization S2 ZAEE YA|HOo=Z2 HAHGHA|
kLt none2 2 M 5HOF §HLICH utfsonly 52 HAE
9| 7|22 of fYULICE MY A|ARIO| WHE S0

0| S5 YEE HIE + gttt
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volsize R} =80l thsl 282l =24 27|12 A F&Lct.

ZtM|SE L2 “volsize S2 HE” [138]8 2235}
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A| O1F-Z MO{RILICE EtAf HIO[2{ A HAL ATES
07t A= F2 BIOIHAE HASIAE 0| S5 YEE
MESE dYsl= A2 SE HI0|2A FAL MBIARE
ALELZ AYSHOF FLICH 7|24t2 of fYLTH,

T HA L
Ihl AIASO| IS Y0 2715/ O12E L
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2E 10| B ko), 20| U 0f ZFS7}
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=2 = o=
g Aot 27tel= 2E THY A| 20| TH3f Of
SE YL 2gEL

H2)E SAH0IM ZFS ALZ0i| ThEt 2t LIE2 “3
0] Az|%l Solaris A|AEIO|A ZFS AF2” [240]2 &
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o
>
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fo
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GOl A& (on)2= 2Y
EU=A| E£= AL et eff)22 SEEAEAIE L
EHeLICE.

xattr = on

o7| M8 1R S2 YR AMT 4 AUXB HHT 4 YSUICL A7| HE DR 52
BE Yae|2| PSUICEL AR 1R S YBE S GloE] HEO| R0 BYFLIC

H5-1.°7FS 19 SE A& Mool 0]2{3t Gl0jE| R30| Chat H0| EaIEl0of YsL

7 HE 17 S5 EE= of7|0f LIHE|0f 0 B 5-1. “ZFS 17 &5 HE 20| 4Y
£|0f ASLICH

B available
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compressratio

creation

keystatus

mounted

origin

referenced

rekeydate

type

used

AMeE B2 “used S5 FE7 [132]8 AZRSHIAIL.

usedbychildren

usedbydataset

usedbyrefreservation

usedbysnapshots

used, referenced 2! available = AEE ELGI6t C|A T Z2F AH A0 CHEE ZFM| 6 LIE2
“ZFS O|A3 ZSZH AL [19]2 RS A2,

used SE AHE

used SE YEE 0| COJE| HE U DE 24 FR0M 4T CIAT TS A5t 9

7| 18 52 YRAULICE 0] 2H2 CIOJEf MEC| HEf U ool N BAIELICH 0|2A| AIZ
g C]A3 2710 Clo|Ef ME] 20| E3te|2] 942|2t 2.E Z4 Co[E| HES| of2f0)
DELICE CIOJE] MET} BT SR REE| AB|5Hs C|AT 37k} GlO[E] M} uhs

M AAIE o B9l CIAT B7h2 ALRE B2Ha} 3T ofloF Z0IM 2 ZLch
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A HS D X{S0f ALAL DOl AIAEY 20 AT 20| BREID, 0| A
228 4& AT D2 AALO| BB 0|0 ZRe|H C|AT 3760] ST Alist
o] 1 40| €1 ALiro] ABE IO R AMELIE AUKOIN ABElE ClAT 3
2h2 3 D CIO[EIR AAMEILICt Eot AVARS AR CIE ALA| DREHI2|D
CI2 AAOIA ALSEIS) CIAT B2 58 4 YSLICH AR U 32 220 et 2t
Mgt LIS B2t £ 2 53" 2012 FZBHIAILR

o —
O e[| FEUCH Lo

2
0_SYNC &5 AMEoH0 C|AFO0f B
Al LG[O|E&|= A2 OFL|CY,

AMEE EA3 SZh ALE 7hse LA 2, A2E AT SU0s BER SU HE At
cC

usedbychildren, usedbydataset, usedbyrefreservation 2! usedbysnapshots S& dE &=
zfs list -o space HS ALEot0] HAIS & JELICE O|2et S5 FEE used 55 &
2E 4 d30M &85 = U433 S22 AFELC AMet LhE2 H 5-1. “ZFS 17
5 48 492 AZE5HAIL.
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B= o7|0f LIS QL H 5-1. ZFS 17 &5 dE 4870 2|

$0 ox
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cor

Tl

Qnx

aclinherit
AMeE B2 “ACL &5 HE” [204]8 ¥ ZSHAI=.
B aclmode

AMeE B2 “ACL 5 HE” [204]8 ¥ ZSHAI=.
atime

canmount
casesensitivity
checksum
compression
copies

devices

dedup
encryption

exec

keysource
logbias
mlslabel
mountpoint
nbmand
normalization
primarycache

quota

readonly
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B recordsize
ALM|S LI 2 “recordsize S& ZE” [138]

refquota

I

i
o
I

of

o>
>
to

refreservation
reservation
rstchown
secondarycache
share.smb
share.nfs
setuid

snapdir
version

vscan

utf8only

volsize
M3 LI2S “volsize S2 ZE” [138]2 2RI,

volblocksize

zoned
B xattr

canmount S5 ZAHE

canmount S5 ZE7t of f2 Y E HR zfs mount L= zfs mount -a @S ALE ;|'0:| I}
Y ALBIS OI2ES 4= IS LICH ]1|’°a| A 2RO A Ths et OE“:.'_*&'O.J mountpoint S

ZEI A& ZEEICt= A0 A5t 0] 52 @EE of f2 M¥st= A2 mountp01nt

= YBE none2 2 FAHE 213 HIABUICE 0|S S0f, 0 E2 HVE orr2 AHIT
24 1fol AIATO| ] 4% THS ot S8 YBE M 4 QA0 B Thol A A 25
S O12E5|2| 9200f AFBAPL UMAT £ gigsUCh 0| I £ THU A AHS A8
7} ZEfO| {0l Chot S2 RS HYT 4 AES container 25328 HEO|L] AR

QA AT 4 SigLICH

CHS Ol A0 A= userpoolS PHE 11 Y canmount 55 HEE of 2 AHSLICH SE At
S oY A| AL O E 2| M2 5tLe| 35 O E Z| M Q! /export/home2L = MY E L
Ch 22 Ot A AR 4= 5 Y8 = TS OHY A|AHI0] oo AMLE[Z|0F 22 I}
U A AE 244 = OF2E | 2| A& L CH

# zpool create userpool mirror cOt5d0 clt6d0
# zfs set canmount=off userpool

# zfs set mountpoint=/export/home userpool
# zfs set compression=on userpool
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# zfs create userpool/userl

# zfs create userpool/user2

# zfs mount

userpool/userl /export/home/userl
userpool/user2 /export/home/user2

canmount S5 FEE noautoZ AYSIH OIY A|ABIS XHF0| Ot HA|M QI HAlo =0t

— —
OR2EY & ASLIG.

casesensitivity S5 ZH

ChA @2t 2A| YA 20| BEHE BIZE IO AAHOR PHE F2 S AsiHoR
Cha @2t 24| TH A AE0] 25 Bote UIgE Tl AlA

I
dofls tARAF 72 204
0120] 9l ClEa)7t Eatel

AN =
Ol =01, HAE2]0f foo, Foo 2 Foo It UO| ZotE 4= AFLICE fool| 7hs58 ZE HEY
of Cish {2 224S RAISH YA AF|E2 2HE ZL(0]: foo, FOO, Fo0, 00 s) 22| &
He|SoA 712 I 370 F StLE Y2 52 A E”E LT} 2m2|Z0| Yz H2o

L Lo

MEHEIL|C} foo, FOO, 00, Foo S2| CHAFEAL 2A| U2
212 WAel7 o 3 Bt SYBLICE

— L OO o

MEH
Mefsts mhelo] Hatet| BRE|R|E 92| 8F foo HERO| U2 ol 51
| %I-g 2 A—|EH5| L ]1|'°'8 |:|E+I

o

utf8only, normalization 2! casesensitivity 55 dE = ZFS & 222 A5t A
ok gle ARZ A0 A XP‘*%* 2= A= M A= AHIS LI XMt LHE2 “ZFS HEt
Q" [226]2 2RI AIL.

CtEME StHst7| flall ZFS Tt A|AE! OjEL T|O| B = 7t 8F 0f2f A0 o B A}
So2 HAEL|Ct 0] 7|52 2x| 2Z(ditto blocks)2 2 2{A Ql&LCt

0| 22| A0|M= AFR2A} G|0|E = zfs set copies HHES AF25I0] T A|AHITH {2 7|
O At2E A& 4~ JELICH 2 Chs2t & U

# zfs set copies=2 users/home

# zfs get copies users/home

NAME PROPERTY VALUE SOURCE
users/home copies 2 local

ME Jtset g2

1,2 £ 3YULE 712242 1YLCL Ol2{et Atz 2 0| E -9 =
RAID-Z 7-g0jAet 20| 2& = 289 & z5x Joj this =7t= *E*%i%! LICt.

5=

5% Oracle Solaris ZFS Tt A|AE] 2t3] 135



IFS SE dE A7
ZFS ALt H|O|E{2] AHES O3] 7§ ARSI 22 & U= 012 TS &L T
B 25 7FS E0IM OfA| 2 (HIE 2E(bitrop)et e 28)1 22 27 + Q= 25
27| dgts 51 4+ JUEF 2|50 G0y 2& 7|50 datg Ut
B G A0 ARE S 4 e ER0|= G0 B3 8 AlZ Lt
Hya 20| 7152 Hof THY A A% 9|2 GlojE] B3 Hg Meist 4 aLict
n - g4 F9| =4 S5 (ditto block) 2E0f T} o2 SARZ0| THY C{A 0| BiZ|E
e JUFLCE 0|7 MA| A3 I HA5HH 2= 24 =25 (ditto block)S AFESIHA]
2ot 2 & UG LI
=4 =& (ditto block)2 S5&lA| ¢i2 22 d+=2 UEes 42 12[1 H|ojE E& E2Y
= 24doF g FR20| AL &= US LT
dedup S& AH
dedup 55 dE= OtY AIA%'OHH = 0| E A AHLA| HEE MO T Tt A&
&llO| dedup Si L7t A ELez ddE 8% = U0IE £80| 337|422 A|AHEL(C
1 A3, DRk H0[E{ 2 A % ?3 At o Ztof 3=E UL
CiE 13 AfS 2ES U712 28 A|ARI0) s THY AJAIOM dedup 5 FEE At
S22 45| OMd AL
1. 35 x1I71% = %7_* H0f0| 7tsot HIO[E{Q1A| EQIBILIC}. zdb -s HHS A3t
20| 2= HHE AEot=8 44Y 32 7Istt 3¢ HAS Al=20|8Y &= USL
Ct. rﬂ O] %2 Z0M 0] HHS L3Ok BfLICE HIOIEM%% A 7+s0] Ot
R S= 11|71§ AEez JEsl e OFF 20|17t SlELICt ol CEa 25Ut
# zdb -S tank
Simulated DDT histogram:
bucket allocated referenced
refcnt blocks LSIZE PSIZE DSIZE blocks LSIZE PSIZE DSIZE
1 2.27M 239G 188G 194G 2.27M 239G 188G 194G
2 327K 34.3G  27.8G  28.1G 698K 73.3G  59.2G  59.9G
4 30.1K  2.91G  2.10G 2.11G 152K 14.9G6 10.6G  10.6G
8 7.73K 691M 529M 529M 74.5K 6.25G  4.79G  4.80G
16 673 43.7M 25.8M 25.9M 13.1K 822M 492M 494M
32 197 12.3M 7.02M 7.03M 7.66K 480M 269M 270M
64 47 1.27M 626K 626K 3.86K 103M 51.2M 51.2M
128 22 908K 250K 251K 3.71K 150M 40.3M 40.3M
256 7 302K 48K 53.7K 2.27K 88.6M 17.3M 19.5M
512 4 131K 7.50K 7.75K 2.74K 102M 5.62M 5.79M
2K 1 2K 2K 2K 3.23K 6.47M 6.47M 6.47M
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L

ZFSSE 3E

0.
>
=

8K 1 128K 5K 5K 13.9K 1.74G 69.5M 69.5M
Total 2.63M 277G 218G 225G 3.22M 337G 263G 2706

dedup = 1.20, compress = 1.28, copies = 1.03, dedup * compress / copies = 1.50

9| ool ZE A7 B|BO| 2Lt 27| HR0| 22 AHE AFBLE M5 o
20| Z&5LUICt

2. NAEI D27t 25 HAE 2YE HE2 2251
m 20| U 22 X7 E0|2 22 212t of

of
m YHE =5 0l 3208 UL OIE

ole S5 A Bl20| 220 2 2 S5 AHE St U ZY 2t AU

ook

i B |

N w
[l

in-core DDT size = 2.63M x 320 = 841.60M
3. S5 AA HO|S0| HZ2[0f A 1 S5 AH §50] 7t FSLICH S5 AA H(O]
== HA30| 7|50 & 32 g50| 2stEUCL oS S0, S5 A7t AAE2=2 4
HE Y I A ARIS AASY 2 A|ARI0] 20 4FE 022 2+ AEE S5t
A| Fo T A|AR HS0] IA Aot LT
dedup?| AFE22 HHE FS dedup A3 Y112[Z0| checksum 55 HEE CHALICE.
o5 Y8 US verify2 HYSt= A2 sha2s6,verifys A|Hst= A 25LCHL 5 &
Bt verify2 48E| 1 & 250 sYet MEO| A= BR ZFS= 7= =251 BIO|E T2
Bl W& £+Al5H0 HH =Tt SUTHR| SelgtL|Ct.

—

oY A AREZ 0| S5 YEE A2 28Y + ASLICH 0 S8 L3 ZaLIth

# zfs set dedup=on tank/home

22 H7is 1
7 Hlge A 4 Adalict

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

DEDUP E 2 Ulist S5 A LS LIEIHLICE dedup 5 FE7 O MY AABIOME
AEL 2 YA UL dedup 5 FEI} IHY AARIOM BT AMB22 HEE 3SR
DEDUP H|E22 1.00xQ! L|C}.

zpool get HHES AFESHY dedupratio 55 FE 22 &Y = UASLICE OE ST OIS
o ZEUo

# zpool get dedupratio export

NAME PROPERTY VALUE SOURCE

rpool dedupratio 3.00x

O 2 55 &= 0| S0i|M L4t CI0o[E = HA ¥= E0FLIC
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ZFS S2 H5 A7
encryption S& A4
encryption 5 dEE AHE35I0] ZFS Tt AARS Aoslet o~ AGLCH Mt 82
“ZFS It A|AR] A3 [168]E 2RSHIAIL.
recordsize S& A E
recordsize 55 FE = MY A|ARIOM ItUQ| A 25 F7|E | ZFELICH
0| S8 dE= 13 37| Y 2EQ| IYS MM ASHE H|O|E{H|O]A A ?:1 SO M2 ALE
St=E CZIUE|AESLICH ZFSE= LEHH QI OHMIA THEIOf A 2[ASHE LHE 22|30
et 25 37|18 24822 22*°“—|Ef 0f 2 oY S PHSX|0 22 25 H3=2 IS
QM| Ast= T O|E{H|0| AL AL 0]2{T Y2|S2 2|49 &Al0| Ol'Lé £ &L g
O|E{H||0| AL Y ZE 37|EE|- 371 Lt Zt2 recordsize 252 A| A5 AMGst A= Alo| Q|
HE P2 & USLICH et 50| I}l AIAE“OHH“ 0] 55 ZEE AtEoA| &&= 20|
ZOM, 0| SE ZYEE AMEY 22 40 B0 &2 = 4 USLCH 37|“ 512
HFO| E0j| A 1|\/IB O|5te] 7k = 9| Ztofl CHEH 28f Zfo = Z|YoHof BFL|CtH MY A|ARIQ]
recordsize ¢f2 HASIH 0|F0] PHS0{X|= MUO| 2t HSFE FLCt 7|2 THYU0l= G
2 FA| &L
0] 55 dE29| A0 = recsizeRL|C}.
share.smb S5 AdH

0] 58 &&= Oracle Solaris SMB AH|AQ} 7FS T A| AR SR E AR E HY 50
A FHE AYELICE

SE ZEIt offof| 1 on2z HEEH 0| 55 FEE ¢&ote RE SR M SHRE
CHA| SRELUCH S8 3587t off2 Y= B2 0| S5 ZYEE ME5ts S77HshAIE Y
C}.share.smb S5 JE AR O S Ea{® “ZFS T A|AHl 7 2 S7 A" [151]2
ELVN=S
volsize S A&
volsize 58 JEE 89 =2|4 A7|E AFYLL 7|2dcz 282 = ¥ 2
719] of| k0| MHEILICE volsizeE HASHH 0|20 = HE AtE0| SUotH BtEE L L|Ct.
O|2{st At AHERI0I A Ol AFx| g2 20| LdlstA| == &2A|st7| el AH2-ELICE.
=50 23 AL A g S7H0| = F2 =& AL WAlof| Wt Zo|g|2| re 52
O] 243t ALL HIO|E] &40 2o 4~ JAGLICH 5 EES A L T A71EH
dst= 8%, 591 37|18 %OIE ZR0|= o|2{st Eupvt e 4~ QUELICH 28§ AV|E
2YT = Eo| FoIt HREFLICH
2 ALZ0] CHot ZEM|TH LI 2 “ZFS 887 [237]8 ZRSHAIL.
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ZFS AF22} S5 Z&

7t AFEUCH AMEA S8 2=

17 55 4L 20|= ZFSoM = 2E AFBAt S5 3
g 2E0| B2 YEE AHESHO H|OJH

5SSOI GRS 3] e13lor 0% 1185101

MEO FHo=2 & 4+ AGHICH

oﬁl—E

S R 2AE EEel{oF Lot
=2 ZH 0|29 2|0f| 20|= 2562FL|C}.

o
r|o
E|5
E
—LJ
I:O
P
tu
-4
HI
mn
<
°
ob
X
ro
e}
i
ol
=)
o
OH

module:property

AEAL S8 FEE T2 YA CZ AIEEY s M2 SYH =2 JHYE S Ii7| |7t
ChE 240z US55 Y2 O|SS A & O'E 7Hs8E £017| ol 55 FE 0
29| module #+4 .IC_’I.AOH CHSH O|2k=l DNS =0|Q] O|2E AI23IAA|2. com.oracle. 22
A2tEl= 52 48 0|22 Oracle CorporationOf|AM AR S 220 Z 0 2Fz|0f Q&L

ol

# 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 S} 20| 52 HE0|| Cliof 2tsote P HE2 1K SEF
Het A2t 58 FEE 2F 2A5H= '11| AEE £ JSHICH

OlE =t ZgUCh

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

AEAL S5 ZEE AW zfs inherit FHS A SLICH O|E ST CHS2 2&LICH
# zfs inherit -r dept:users userpool

S5 YR st 2 HOE] MEO|= FO|=0f AR F2H 2t5] A|AE LI,
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ZFS oY

ne

Al

>

E|

o

X
10

ZFS TH A A% i o]

140

2fs list BHS OB ME HRE 21 20|51| 93t &% JHs st WAL 2B
ol HOIA S 7/ Ao & Bt ZE9| DSof ois MeErLict

7|2 ZFS AE LY

zfs list HH

=
0242 A|AEI0| Q

2 54 Q0] AFE5H0 7|2 HIO|E ME ZEE LHEE 4 JASLICE O
0 A= 2= G|0|E{ MEQ| 0|21} ol H used, available, referenced 2!
EOH CHSH 242 BEAIEILICE Ol24st g% FEO EHC‘J AbM|et l—Ho:

1" [122] & 2t AIL.

[mm ] PN
mountpoint S& &
“ZFS SE2 HH A

o=/ O

I-|I

# 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

ESHO| HHS ALEY T BH S0 CIO|E] ME 0|&2 M35t £ G|0|E| MEZS HA|
o & Ut -r %ﬁ% AHESHH 3l G| 0| E HIEQ 2EZS %EO BHES HH HA|
g 5 syt o S8 C32t ZsUct

# zfs list -t all -r users/home/mark

NAME USED AVAIL REFER MOUNTPOINT
users/home/mark 1.006 64.9G 1.00G /users/home/mark
users/home/mark@yesterday 0 - 1.00G6
users/home/mark@today 0 - 1.00G

Ot A|ARIO| OFRE 2| H0|| 2fs 1ist FHS AFEE 4= USULH o€ ST U8t 25
LICt.

# zfs list /user/home/mark
NAME USED AVAIL REFER MOUNTPOINT
users/home/mark 1.00G 64.9G 1.00G /users/home/mark

CHS OO M= tank/home/gina & 2E & OHY A0 st 7|24 Ql YES BAIS
YYS 20ELICL

odeae

rir

# 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 HHO| CHEE 2pMISE LHE2 zfs(TM)S ZIZSHUAIR.
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ZFS T4 AlAE 8 o]

2251 7FS 2lo| Ot

[

uin
~

2fs list ZIHE -0, -t Y H SIS A0 ALRZ} ZOIT 4 YsLCH
0 SN U Z0IR T2E AUSts S YH S22 ARSI S YL U ANS AR Y
HUE B0 42 B £ YL BE 7

o
o|g & UGLICH 2ECIOIH ME S5
SOOI ME SE JE = S dE AT [122]8 F2SHA|
2 Zold S5 & 20k -0 53 SR0|= 23 220 HO|H HE 0|52 ZEEEF
A| 43t name 2|E{HO0| ZHE 4 USHCH

Ju
njo
H
i
r2
N

CI2 00| M= zfs listE AFESI0 share.nfs & mountpoint S5 A& Zf1} &4 H|O|E
ME 0|2 HAIZU T}

# zfs list -r -o name,share.nfs,mountpoint users/home

NAME NFS 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 FHS ALESH0] EAIS COJE] MEQ| RS AJY = UASHH. #ET RYS LS
HOj| 2F=/0f ASLICH

B 5-2 ZFS 44| 7 &
2y L
filesystem oY AAR A 222
volume =25
share o AR 3R
snapshot ALHAE

-t U2 EAY G0 HEQS| RY0| BEZ AZ2E 555 2ot SYLIC. B ool =
-t -0 FUS SAIO] AFESH0 2E T A[ARIO| 0|F X used S5 FEE EAIGLIC

# zfs list -r -t filesystem -o name,used users/home

NAME USED
users/home 4.00G
users/home/cindy 548K
users/home/gina 2.00G
users/home/gina/projects 2.00G
users/home/gina/projects/fsl 1.00G
users/home/gina/projects/fs2 1.00G
users/home/mark 1.00G
users/home/neil 1.00G
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/FS S5

-H S ALESH0] US02 20N 2fs 1ist 5|HE WS & USLICH -H SHS ALE
SfH 2= SHO| | 2AZ WA LCL O] 32 AELE! 10 20| 712 24 7tse =9
207t L2 20| REFLICL CLE oM E -H ZSH2ZE 2fs list FHS AEUS W
de=l= 298 2L

# 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

2 MH 21|

CIOIEl ME S5 YE= 2fs FH| set, inherit X get 5% PS Safl 2| LICH

—

B 7FS S5 E2 2Y [142]
B ZFS S2 YR A4 [143]
B ZFS S2 HE Ao [144]

zfs set JAS AESt0] 2 Jtstt 2E HO|H HE S8 YES 4L - UASLIGL £
S C0|Ef M[ES BFS [ ofs create BHES AIR50] S2 HuE MAE & YaLCh A
Y 7tseHEI0E ME S8 Y29 S52 "2y st ZFS 7 SE YL [133]2 ¥
RSHIAL,

zfs set B2 property=value2} H|O|Ef ME O|F2| HAC=Z & S5 YL/ A|HLS
2oL SYLILE. 2fs setS 22 U S5 LS St 28 £= 4T & ASLICL

CtS |0l M= tank/homeOf| CHEH atime S2 AEE off2 MAELICE
# zfs set atime=off tank/home

o I A|AFS UE I 2E THE AL S5 E2E 24 + ASULL HE ST H
=1 ZaLth

# zfs create -o atime=off tank/home

ChSak 20| O|3l{57| #12 & 0|0f BKMGTPEZS AFESH0 At S8 & Y EE I7I)S Al
g 5 ASUCL 0l218h H0|0] THZ0|= BIO|ES LIEILl= HEHAQ bE AFEE & U]
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Ot 0|0 HIO|EE LtEtU= B H0|0{= O LIC} TS
ZEE users/home/mark It A|AEIQ|A] 20GB e 2
Ct.

Ul HOl zfs set S22 quota S=
Y5t A BEA Y SR

# 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

25| 7HS O A AROIM S5 YEE 2ot A5t Ch3 2k FAFSH BIAIR| 7t
HEAIEUCH

# zfs set quota=20gb users/home/mark
cannot set property for '/users/home/mark': out of space

= JE U2 UA2AE 7250 mountpointE A|2|5t21 A2 AL0{0F ELIC. O
St
=

22t S
o
SE 35 e (A2t 2EE 4 UBLIC

z2fs set HHO| CHEE ZtM|SH LHE2 zfs(1TM)S ZIESHUAIR.

ZFS S& Y 4

AP

HE L= 0f|of0] T4z MY AAR0 HA|Ho2 HYa|2| 2 42 2Y /st 2E S
= dE= Y L 0l|ofS AQlst £2 T AAROIM o ¢S JEELLCH 49 &=
o &&E S5 FE20f tish By FAIAQ 20| glot S5 YEo| 7[=¢f0] AFEELICt

2fs inherit FAS AESIH S5 YL US A2 + UALEZ BRI A[AHC22H
724 AL A QLA )
HAZ2 o2 T Mg .

CtS O|AO| M= zfs set HHS AFESHO] tank/home/jeff I A|ARIO) CHEE YZS £
SLCE & O zfs inheritE AHESt0] compression 55 JEE XM Y &5
71 72129491 of fE ALETIEZE BFSLICH home &= tank0]| compression S2 AEII 2
YR pon 2 J7|20| AFRELICH F 71X &5 25 ¢&0| AtEez P[0 /e
H 71 7k &2 240 Y E 210| ALRELIEHO| o A|2] Z<S 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
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-r S A Yot inherit 519 HHO| RS AEELILH O3 MA0M BHES &
5t tank/home X O] It A|ARIO| LSS 4= Q= BE T4 S=0i|A compression &
HEOf Thet 2t 45 ELo

Jju o

# zfs inherit -r compression tank/home

N

13- -r SH2 AL83H BE £4 0l AAH0 9 S& 38 80| AALICH

zfs inherit FAO| Cigt ALMIS LIE2 zfs(1M) S &I ZTHYAIL.

ZFs 5% M el

-

S= Y= 3k Uolste 1 2Tk e 2
HE2 712 7FS W LI (14012 HESHUAIS. oh|a 2ars 2ol 3
B 2fs get BYS AIRSI0] A2 HOIE HAOZ HC} ANF HEE HBSHAIL.

[

o ek

zfs get PSS AESI 2= CIO|E ME S5 HES Mg = UAS U TS of|A|0A
= HIOJEf MIEOIM &Y S5 HE g2 dMst= LS 20 LG

# zfs get checksum tank/ws

NAME PROPERTY VALUE SOURCE

tank/ws checksum on default

LA Sl sourcE= O S5 & 242 HE2S HEIGUL &8 BOM= 7ts8 &4 2
= JogLch

£3

B5-3 71=Gt SOURCE Zf(zfs get HH)
222 4y
default 0| 55 4= 22 0| Go|& *ﬂE EE= oY A9 &=0| Cish FAH2
2 4452 5Lt 0| 88 dE9| 7|2 ¢S AMEote SYLICH
inherited from dataset-name 0| S2 A 22 dataset-name0|| 2| Q= 232 HO|E MEZEE A
AHMW
local 0| S5 A& 2 zfs setE AHESIO] O| G|O|E{ M|EO0|| CHa HA|H=2
2 MEZUSLICE
temporary 0| S8 AE 72 zfs mount -o SHS AIE35I0] MY LAY OIRE
7|7F ottt S EBILICE YA| OI2E A H S2 Ho| et 24Nt L
22 ‘YA OIRE S5 dE A8 [150]2 é‘iow/\lg
- (none) 0| S5 d&EE 7| dEULICE sl gf2 ZFSofl ofsl 2SO0 A L|Ct.

S4 7191201 1S AFB310] RE ClOJE| HE 52 Fi2 242 AME £ AgUich Ok
Ol A0l M= all 7| E7F AFE-E LT
# zfs get all tank/home

NAME PROPERTY VALUE SOURCE
tank/home type filesystem
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ZFS S8 & e

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
tank/home setuid on default
tank/home readonly off default
tank/home zoned of f 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 of f default
tank/home nbmand off default
tank/home sharesmb of f 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
zfs get2] -s FHE ALESIH 24 RALZ BHAY 55 YES 2[EY + USULCE O] &
B Yot A4 SHES LELIE B0I2 7EE 228 ol SYULICH 2|WE 24 93
O| S &2 ZAEOF HA|E/LIC} %3@ AA 2HE 1ocal, default, inherited, temporary &
noneuLICf C}S GJOIM-S tank/wsOll 222 M= RE E2 YH2 Hoj ZLICH
# zfs get -s local all tank/ws
NAME PROPERTY VALUE SOURCE
tank/ws compression on local
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ZFS SE J & 22

S8 S StHE -r 410 ZE5H0] 2| -t MY A|AEIS] BE= 240 X YE 55 HE
£ oo HAlY £ AU T2 00| A= tank/home LS| 2= OHY A|ARIS| 25
UMl S2 It aEzo2 BAFL T

# zfs get -r -s temporary all tank/home

NAME PROPERTY VALUE SOURCE

tank/home atime of f temporary

tank/home/jeff atime off temporary

tank/home/mark quota 206G temporary

Oief ThY A|ARIS R HSHA| Y 2fs get BHS PR;M s= Z*E s g = Us
Lt =, Bd0| 2 & £= 0t AIAE“OHH SHEL(C 01| = CEa 25U C

# zfs get -s local all

tank/home atime off local

tank/home/jeff atime off local

tank/home/mark quota 206G local

zfs get HHO| TS XMt LHE2 zfs(1M)S HRIHAIL.

S ol5 =

23S flet ZFS S5 A& A9

2fs get YHO|= AT TES 2|5l CIAIRIE -H L -0 FH0| A JEHUCH -H ZFHS ALESE
B SfC| HEE ARsi T RS B 2212 BIE S QSLIC) ZHR ALZSIB H0|E(E 4
A 72 24T S USLICH CIS T 2 WAIOR -0 S48 AIB3I0l 2 ZE A8}
Holgt 4 ULt

B 2|E{H name2 “ZFS S& FE AW [122] Hoj| o=l HHZE FOIZ 128 S5 Z&

SEO| AL £ JSUICH
m BUDOIN(HEE RRE S2 Y2 227} 710 0[01M SAS|E 2IEY BE nane,
value, property 2! sourceQ| £l HEZ &% SFQILIC},

OHE MO M= zfs getl] -H X -0 SHE AREotY] THY 2tS HMlst= WE S 20 FU
Ct.

# zfs get -H -o value compression tank/home

on

» 2 Y US & At U2 2 BEOFLLCL 0o|E S0, TMB= 100000022 211
ELICE O] M2 T34t 20| AREE 4= US LT

# zfs get -H -o value -p used tank/home

182983742

Ol S 8P -r SMS AIBSI0 RE Z4 3120 Cfa] 2T 242 BHashA 23
= AU E= 01|01|A1 = H -0 F -r FHS f%_ﬁf@ export/home & E& 50| It
NAH 0|8 U used S2 A 248 AA31 3l 224 MrLIct
# zfs get -H -o name,value -r used export/home
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ZFS T A|AR ORRE

ZFS T A A Ot E

o

HO|ME ZFSO A I A|AES OF2Ests YOl sl S HFLIC

“ZFS OR2E 2[Y 2" [147]
“ZFS THY A|AE OFR.E” [149]
‘YA OH2E S5 & ARE” [150]

“ZFS T A| A8 OR2E SiA|” [151]

ZFS O2E 2|4 22|

J2HoZ ZFS I

U A|AEIO) TS % Y ORE R HE 42 28 + Y&4
zpool createl| -m S S ALEoI0] 4 Al 22| It A|AHIO| CfSH 7|2 OIRE X|HE 4
A £ JASLICH Z 2=710f| Cist X IM|SH LI “ZFS A& A £ 2H=7]” [36]2 2IRo

A2,

DE ZFS Y AAES HE

SMF(ME|A 22| 7|15)2] svc://system/filesystem/
local MH|A S ALES} O|aff

|5l OF2EELICH O A[AR2 /pathdf| B2 EF LT,

— O

_9
D-'—N

N
—L/\

o >

07| M pathe Ot A|ARIC] O|EJLICH
zfs set HHE AFESHM mountpoint S& ZEE EY 422 4510 7| £ OIRE X HEE
CHAI S o~ UASLICH ZFS&= A Y e OIRE = AHdE oEn TRt F HHE MY A|A-S

A2 2 OF2EFUCH

ZFS Ot A|AEI2 ALZ RV} /etc/vstab IHAUS TS T O10] 2 E A0 Ats2o = O
Eguc
= .

mountpoint S& ZE &= AEEIL|ICL 0| =0, pool/homeX| M mountpoint S= ZEI}
/export/stuffE A=l AL pool/home/user= & mountpoint S= HE 20| CH3H /
export/stuff/usersS A& gL CH

tT

ot A|AEIO| O EL|A| =S 52 mountpoint S5 JEE nonel 2 AZYFILICH &
St canmount 5% @EE AHESHY DY A|ABIS ORRES £ =2 2 E Holg = US
L|C}. canmount S2 AEO| CHSE AtM|T LIE “canmount S2 ZE” [134]S 2F25HY
A2,

EESH 2fs setE AFE5H0] mountpoint S& %‘EE legacy= AHol| M 2| HA| OFRE QIE{L|
O|AE Soff Tt A AGS FAHCZ e|S £ QUELICE O|Z A St ZFS7F IHY AlA
ds Zfioi O EstD 22|ote AS HRE £ AELICH mount 2 umount HES L SH
of— A HA| =12} /etc/vfstab Hf%% CHAI AFZ2SHOF &L CH |7HA| OF2 EOﬂ EHO|' AFM|

StLHE2 “2f|7A| OI2E 2|E” [148]8 &RSHUAIL.
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A OF2E A1 ™

B mountpoint SE ZEE legacy E= noned|Al EZY 22 HEHSIH ZFS7 O A|AE
= As22 O EFL O}

m ZFSOAM T A|ARIS E2|5HR| 2 HA D2 E SHA|E|Of AL, mountpoint S5 HEIt

HEE B LY A|LR0| Ot E ofiAl|E JEI= RA|E LTt

mountpoint S& AE7} legacy/| OfLl It A|AEIS D= 7ESO|M 22| ElL|C} 2 of|0f
ME OH2E 2| -0| ZFSO|lM Ats2 2 He| Tl IHY A|ARI0] &L Tt

# zfs create pool/filesystem
# zfs get mountpoint pool/filesystem

NAME PROPERTY VALUE SOURCE
pool/filesystem mountpoint /pool/filesystem default
# zfs get mounted pool/filesystem
NAME PROPERTY VALUE SOURCE
pool/filesystem mounted yes

L5 CHS O Aol EAIE 24X mountpoint 55 JEE GAH2=E 43

o
4>
H
$0
o>
-
o

# zfs set mountpoint=/mnt pool/filesystem
# zfs get mountpoint pool/filesystem

NAME PROPERTY VALUE SOURCE
pool/filesystem mountpoint /mnt local
# zfs get mounted pool/filesystem

NAME PROPERTY VALUE SOURCE
pool/filesystem mounted yes

mountpoint S2 HEI} HZAE|H I} A|AEIO0| 0| OI2E 2| H0|M S22 OIRE SH
A= M OH2 E 2| Hof| CHA| OF2EE LT OR2E 2|y ClEER| = TR0 Tt

O}
LICH Ot A|ARI0| 2 HEHOIM ZFSIt T A|ARS DIRE SHAY & Ql= 89, 2
Jt21EY, +F OR2E SIS ZHZ +A5H0F gL T

EE
' T

f|HAl D2 E 2| H

mountpoint S& ZAEE legacy2 MASGI 2{{HA| EF 2 ZFS O A|AEHIS |
SLICH HAHA| T A|AEIE mount ‘:'i' umount FH I} /etc/vfstab IS Solf 2t2|sH0
SHLIC} ZFS= SE A| 2|HA| T}Y A|AEIS =02 OFRESHA| OO ZFS mount U
umount HFH 2 O] Rl It A|ARIO|AM 2E5HR| k5L Tt TS O[0| M= ZFS Tt *|—
HE AL 2E2 4d & &He[5H= HH:HO 2oLt

=20 = — od=

# zfs set mountpoint=legacy tank/home/eric
# mount -F zfs tank/home/eschrock /mnt

FE Aof| HA| It A|AES AZ22 02 ESI2H /etc/vstab THUO| =S 75l
OF LT CS MloM= /etc/vistab THEO]| U= =0| OEH BA|==AE EXFL
Ct.

#device device mount FS fsck mount mount

148 Oracle Solaris 11.22| ZFS Tt A|AG 2| - 2014 128



ZFS T A|AR ORRE

#to mount to fsck point type pass at boot options
#
tank/home/eric - /mnt zfs - yes -

fsck HHES ZFS O A|AEIO| 228 4~ QIO B2 device to fsck 2! fsck pass =2
-2 MY ELICE ZFS H|olE —'?—73:“801 Chst M8t LfE2 “Eghi2HMd 7H'E=.'” [14]8 =25
A2,

-'m

ZFS T A A Ot E

ZFS= Y A|ABIS OHS Tf = A|ABI0| REE O IHY A|ABIS 2HE2 2 D2 ESY
Ct. zfs mount FH2 OIRE S HESHOF oer oHYd A|ABS BAIH 22 O ESHA
Lt OR2 E Sl A|sHoF & Z0i|2H ALZ3HOF BHLIC,

Q14+ 10| zfs mount YHS MISIP ZFSOI M B2|5lE B DFPEE RE WA A ARI0|
HAFUCH 2e|=l= A O E A[-2 BA|Z|A] F5LCH & 2T T3t 25U
# zfs mount | grep tank/home

zfs mount | grep tank/home

tank/home /tank/home

tank/home/jeff /tank/home/jeff

-a 5ME AHEotH ZFSOAM 2elsl= 25 nr A|ABI0| OR2E U T, 2e|%l= 2 A
O A|ABI2 DR E|Z| OF5LCE ol 2T TH32 r d&uct

# zfs mount -a

7| 2H 22 ZFS= H|O] JA| 2 CEEC|O|M BIRES £+ 4 QIEUL oE ST O
=1 ZaLth

# zfs mount tank/home/lori
cannot mount 'tank/home/lori': filesystem already mounted

A HAI D2 E 2| H 2 2 AHA| =55 Solf 22| |0{0F BILICE ZFS =718 AFEstH L A=
St @ F U gL C ol E S8 o3 Z2s Ut

# 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

T}l A|ASIO| IR E |3 THY A AT} AIZE SE Y 312 J|ZOR 5he OI2E S
METE ARZELILE S5 Y22t ORE &4 219 g2 2= t3d €& UL

254 ZFS 012 B2 52 38 U 012E 84

sE3e o2& 24

atime atime/noatime

devices devices/nodevices
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sE e oj2E g4
exec exec/noexec
nbmand nbmand/nonbmand
readonly ro/rw

setuid setuid/nosetuid
xattr xattr/noaxttr

OI2E 3™ nosuide nodevices,nosetuidOf Cif g &H2IQIL|C}.

NFSv4 O|2] OI2E 7|5& AtE5t0] NFS OF2EE ZFS S ClHEER|E 284z He|d
;?: OI:&:L_|E+

PIN=|
NFS ME{0f Tt A|ARIS CHSH NFS S2t0|HET} 4f9| It A|AGS| 7|2 O E Lo
M MZ 0= THY A AIS X502 Mg = IS T
Ol€ =01, MH{ neoOiA 0|0] tank It A|ARES Z7St S2L0|QE zeelf| O EE T}
U AARIO| e B MHO|| It A|ARS OHSH /tank/baz?t S2I0|UE0| AHS22 #

Al LIE.

zee# mount neo:/tank /mnt
zee# 1s /mnt
baa bar

neo# zfs create tank/baz

zee%s ls /mnt

baa bar baz
zee% s /mnt/baz
filel file2

o] dojjM dHE 02
Hoz MAE ZHL oat

FLI2EE zfs mount HEO|A] -0 SMHE AFRSHO] TA|

4% e 55 O] &A= CHZﬂE'l—“:f Ol2st 5 dE U2 zfs
get HHO|M temporaryZ E 150 IHY A[ARIO| OI2E SiA|=|H el 2122 &S0t
LICH I A|ARIO| DR EE S0 &5 & 42 HEoIH HWE A0 SA| HEE0f 2
= YAl 2EE ThAI-L C

HI ojnojo
hur.
O_I.
HI o
gy

CFS OOl 217] & OF2.E /40| tank/home/neil T A|ASI0) QJAIZ M EILICH
T AAHE DHEE SIS XO8 HELIC)

# zfs mount -o ro users/home/neil

G2 DIR2EE T A|ARIOM S5 FE S YAIZ HES{E S5 remount %ﬁg
ALE3HOF §ILICE Ch= IZ1|01|A1: i3 ojeEs Op A|ABO]| Tt atime S5 FEI &

A2 off2 HFFLICH
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# zfs mount -o remount,noatime users/home/neil
NAME PROPERTY VALUE SOURCE
users/home/neil atime off temporary

# zfs get atime users/home/perrin

zfs mount FFO|| CHSE ZAFM|SH LIE-2 zfs(1M)E ZIRSHIA|L.
ZFS I}l A|AEl OF2E )4

zfs unmount ot% BHE AFE5H0] ZFS It A|
o)

A
=2 — o
YL OI2E Y EE T XA 0|5 242

= OR2E SiAEY 4~ ASLICE unmount
=] |.EO
— =

-

CS O[O0 A THY A[AEI2 ST Tt A|ARI O|F 22 02 EF LY
# zfs unmount users/home/mark

CHS O A0 M T A|AEIE2 oS B2 E 2[H0f 2fs 02 E shA|E LTt

# zfs unmount /users/home/mark

T AIAZIO| A E91 ZS unnount Y0| ATHBILIC THY AIAS 22 OIRE 5
| Ea

Al5H2{21 -F SEHS AFS T 4 UBLICH HEH2T| 52 ALE SO HS DY A ASUS 27
2 O}2E 3iAE uf o7t WRBLICE o4 o2 S8 B2 S30| 2UT 4+ U

LICt.

# zfs unmount tank/home/eric
cannot unmount '/tank/home/eric': Device busy
# zfs unmount -f tank/home/eric

Ol B te| S2td S AlSSH7| I5H umount BHS ALESHY ZFS IHY A|ABIS DR E
SHAE 4= ASLICE oIE ST TS 25U
# umount /tank/home/bob

zfs umount HHO|| CHSt ZtM|TH LIE2 zfs(1M)S ZIZSHIAIL.

ZFS ]1|.0I AIAE-II 0 al _T'__IC_|>_ °H7""

Ch M22 57 _% Zy H‘I/T‘j 34% ’égo”éfé S0M At g2 dEELE
CHS2 NFS 2 SMBE @[8h THY A| A8 TH7| XY LICt
m NFS 220[AE L MH{ IH7| 2]

B service/file-system/nfs(AH)
B service/file-system/nfs(S2I0|HE)
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27} NFS 724 Z 2= “Oracle Solaris 11.29] HESQ| 3 Tt A|AE 22| "E IR
A2,

m SMB S2j0[AHE L AMH I}|7|Z|
B service/file-system/smb(A{H)
B service/file-system/smb(S2I0|HE)
SMB 2= 2|2 H|Z5t0] 27F SMB ++4d 2= “Managing SMB File Sharing and
Windows Interoperability in Oracle Solaris 11.2 ”2| “Managing SMB Mounts in
Your Local Environment’S 2tZ5HA|2.

T =2 O
Cf. Ifl A|ARIOIM S F2
2302 DE IOl A A0l 3R HHGLCE UHOZ BRE BT
= BHS B NFS
T =

MY AASYR C1E BRE Hola 4 YaUch 29 015
C L=

uj
!
o
Ew

=

B share.nfs 65 JdE = 0| 22[A0] sharenfs 55 FEE MM NFS 378 89
St A[A[ZHCE,

B share.smb S= ZE = 0|4 22| A9 sharesmb S=2 ZEE CASHA SMB &28E Z9
St A[A[ZHCE,

B sharenfs S& AE 2} sharesmb S& AE = B 5 share.nfs S AE 2! sharenfs &
& 420 ot S

B /etc/dfs/dfstab OFU2 O Ol 2E A| It A|ARS SF7ot= O AFRE(A| QFELICH
0| 55 2 E HYotH oY A|ARIO| A522 SRELICEH SMFE A|IARIE MEE
S I O A|AEIO| A5 2 FREEE 7ZFS £= UFS 38 JEE 2|8t o] 7|
S2 sharenfs L= sharesmb S& ZdE 7t off2 AAL|R| Y2 2= O A|AEIQ| BE
A SREES gL

B sharemgr QIE{H[O|AE= O Ol AtES 4= QIGLICE 2 HAl share BHE2 2|HA| 3RFE
UE= O AlS AFES & ASUCH TS O[H1E ZRFHAIL.

B share -a A2 MY AL ZR7I}F ALK CF 0| share -ap P2 FASHA|

I.

=g
LIC}. share -p 42 O Ol ALE S 4= QIELICH
0|2 &0, tank/home I}Y A|ARIES ZFS S CIS2 H|XoE L2 AFERILICE
# zfs set share.nfs=on tank/home
share.nfs S ZE7} tank/home I} A|AHIO 2 MHE| 0|4 O|0|A] share.nfs S= &

B U2 2E S5 OIY A LEC2 HESEHULD oS S oaat ZgU T

— O

# zfs create tank/home/userA
# zfs create tank/home/userB

7t S5 ZE US AL 7|2 Y ALH- SROM 7|2 SE ZE US 8
USULE o E ST B3 25U L.

# zfs set share.nfs.nosuid=on tank/home/userA
# zfs set share.nfs=on tank/home/userA
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eIHA| ZFS S+ &

Oracle Solaris 11 712& A& X HE B2 F A2 I A|ARES
122 2E 2 HHOM | /ELCE

OH

7+ AL O

B A zfs set share HE S AL2 50| ZFS T A|AEIO| NFS £= SMB 28 05U
Ct.

# zfs create rpool/fsl
# zfs set share=name=fsl,path=/rpool/fsl,prot=nfs rpool/fsl
name=fsl,path=/rpool/fsl,prot=nfs

B 3 Z sharenfs 5= sharesmb S& B E on2 2 MATIH 29E AA|ELICE ol
SH 2 }7FAL_||:f

# zfs set sharenfs=on rpool/fsl
# grep fsl /etc/dfs/sharetab
/rpool/fsl fsl nfs sec=sys, rw

oA A|ABR 7= A zfs get share BES ALESIY HAY 4~ UEL|CH

# zfs get share rpool/fsl

NAME PROPERTY VALUE SOURCE

rpool/fsl share name=fsl,path=/rpool/fsl,prot=nfs local

LESH Oracle Solaris 10 &2|A29| 122t H|ot It A|ARS SR5h= share Y THY
AAH o] BE ClEe|2 3RS 2SI 0 SOf ZFs e AlAHS 3Rt

A OS FES A ELIL

# share -F nfs /tank/zfsfs
# grep zfsfs /etc/dfs/sharetab
/tank/zfsfs tank zfsfs nfs sec=sys,rw

¢ FE2 UFS T A A SR 22 SLELC.

# share -F nfs /ufsfs

# grep ufsfs /etc/dfs/sharetab

/ufsfs - nfs rw
/tank/zfsfs tank_zfsfs nfs rw

zfs set HH2 NFS £= SMB Z2EZ 2 Sl ZFS I A|A-IE SF5t2 AlASH= G

AMEELCH = T A|A-S 2S5 M share.nfs = share.smb S5 JES 2 o

UE U

0|2 =0{ tank/sales It A|AEIQ| *HMED— SHREUSUHLCE 7|2 37 A2 2E AR
A|A

Atof| Calf §47|-AT|ULICE share.nfs &5 27t o—’_,tE_I opel A|
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sales/log It A|ARIO| Q17| ME MMAZ FYE|7| 20| S5

L ALBE A2 2 SRELCH

# zfs create -o share.nfs=on tank/sales
# zfs create -o share.nfs.ro=\* tank/sales/logs
# zfs get -r share.nfs tank/sales

NAME PROPERTY  VALUE SOURCE

tank/sales share.nfs on local

tank/sales% share.nfs on inherited from tank/sales

tank/sales/log share.nfs on inherited from tank/sales

tank/sales/log% share.nfs on inherited from tank/sales

CiEa 20| 7 Ot A ARIS| £ A|AH0| RE MMA HStS Alse

# zfs set share.nfs=on tank/home/data
# zfs set share.nfs.sec.default.root=neo.daleks.com tank/home/data

ojn
Jhu

ox
HT

H dE5S MESIH ZFS 37

342 gO0|EE E0ME 37 FAl 22lE &
= ME22 37 FE22 A = US
_share 52 %'E_ share. 7§,‘—‘,:—O-IE Al&steE 0|15

E_ share.desc, share.nfs.nosuid & share.smb.guestok’} Q!

gl

ol >

2 C oo
—’T‘-—".EE

b

oX N njo b
HE g

share.nfs S& A2 =

S22 HE=SMB 227t A
share.nf59| H o|0|_T‘_ sharesmb= share.smb2| &

NFS &7
tgoz 445
20|22 2|HA| sharenfs 2!

(o]

AN

%l tank/sales/logs I}

SLC

7] /FS S2 Y Al
o+ ASHCL 24 37 SH2 W8 share S5 Z*E
o=z A%E'LIEI- share
St

S

7t AR 22 MHE|R=R| OGRS HOJFILICH share. snb
RUEA| O & HO{BILICH A BO1A sharentsi=

1l sharesmb

SE ZE 0|5& H& ArBE 4 UGLIC tank/home Y A|ARIS gvoraﬂ CHS 2t b
2ot RS ARSELIC

# zfs set share.nfs=on tank/home

O] |0i[M share.nfs 5 HE 2 25 SEE IHY A|ARIO| 4EEHULCH OE SHOS

2 Zg U

# zfs create tank/home/userA
# zfs create tank/home/userB
# grep tank/home /etc/dfs/sharetab

/tank/home tank_home nfs sec=sys, rw
/tank/home/userA tank_home_userA nfs sec=sys, rw
/tank/home/userB tank_home_userB nfs sec=sys, rw
I no A
0| Z2| ZFS 37 &%
0| Z0f|M= sharenfs L sharesmb S= HE 0t &2 I
ST 592 24 S7O ti5l .2fs/shares THAOf| A Y0 55 2] SSUCH
EH F22 B2 2YE sharenfs £= sharesmbS AEot= A I A|AHE
oG It A|AEIO| CHSH sharenfs EE 'I'_ sharesmb [ 2 7|E 8QE 0l =
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A AROIM SEELC 7|Ef

2t THOLCE
i|OIL|EL

g



sharenfsZt Ct&5| A E E2 S5 T A|AEHI MYE 7|2 SF= 712 NFS S40F 2
&LICL o€ SH 32t Z&LCh

# zpool get version tank

NAME PROPERTY VALUE SOURCE

tank version 33 default

# zfs create -o sharenfs=on tank/home

# zfs create tank/home/userA

# grep tank/home /etc/dfs/sharetab

/tank/home tank_home nfs sec=sys, rw
/tank/home/userA tank home userA nfs sec=sys,r

SMB &t

gt
=3

oX

Of| M 25t

EXS ote Ol 2ot B2 784S ASstk= ol ol X1H
s = ASLIC of %

i

o
=)
# zfs share -o share.smb=on tank/workspace%myshare

0| 0|0 A zfs share HEHE tank/workspace I} A|AEIQ| myshare2t= SMB 38
SLCt OHY A|AEIO| | 2fs/shares C|HIEZ| S £5} 0] SMB 250 MHMASD EZH H
E= ACLS BAlStAHU A £ JFUCH 2t SMB S7& 7HE .zfs/shares TIYZ B
gLc o E &3 Ctaa ZsUct

1=
> o

# 1s -lv /tank/workspace/.zfs/shares

-rwxrwxrwx+ 1 root root 0 May 15 10:31 myshare
0:everyone@: read_data/write_data/append_data/read_xattr/write_ xattr
/execute/delete child/read_attributes/write_attributes/delete
/read_acl/write_acl/write_owner/synchronize:allow

0|50| A|¥E S7e ¢ T AN S7 S5 JEE SEELIE 0]A 0o A
share.smb.guestok S5 FEE &9 OY A|AHO| 27I51E 0] S5 YL} 0150] A1 H &

E = —
S0 UL oS S8 L3t ZaLth

# zfs get -r share.smb.guestok tank/workspace

NAME PROPERTY VALUE SOURCE

tank/workspace share.smb.guestok on inherited from tank

tank/workspacesmyshare share.smb.guestok on inherited from tank

0|F0| 2| Y& 7= NFS 2tF0| M T A|AEIQ| 512 Ll E2|0f Tt S7E o Tl
#EY = UFLC ol E STtz ZEUT

# zfs create -o share.nfs=on -o share.nfs.anon=99 -o share.auto=off tank/home
# mkdir /tank/home/userA

# mkdir /tank/home/userB

# zfs share -o share.path=/tank/home/userA tank/home%userA

# zfs share -o share.path=/tank/home/userB tank/home%userB

# grep tank/home /etc/dfs/sharetab

/tank/home/userA userA nfs anon=99, sec=sys, rw

/tank/home/userB userB nfs anon=99, sec=sys, rw
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2| ool M= I A|AEIOf| CHoH share.autoE off2 HE5I CHE ZE 55 &2 442
2 SZ|5HHA sHE IHY A|AHEI0)| CHE Ats 2

oo 2 37 &5 22 Z2| share.auto & CE Z*EE Ab£5t

%
il
=O£
)
Ew
rir
ox
o
I.ﬂ
HL
2
g}
C
o
ol
S [i

0150| 2|YE BRE B NFS RS OIS 1= AISE 5
NFS ZROIATH BHS 4 UBLICE 0 5B T2 2 U0t

# zfs create -o mountpoint=/pub tank/public

# zfs share -o share.nfs=on -o share.nfs.public=on tank/public%pubshare
# grep pub /etc/dfs/sharetab

/pub pubshare nfs public,sec=sys, rw

NFS 2 SMB &7 S5 =20l thet 2tM|et LHE2 share_nfs(1M) &
share smb(1M)S 2tZ3HA|L.

AE BLE OISS T KA O|S0H DRF 244 0[S0| MHGUICE MAE O
S2 2|4 0|50 £A4gs It XA O|F2| A7t 2= () A2 Bl dE Al
oI5t MY AAH! O|F2| SALRYLICE O Z S04, data/home/john2| 2|AA O]
data home johnQL|C}.

share.autoname S A& 0|22 MZ5IH 215 37 0= I O A|AEI 0|1ES EY

o™/ O =2 = [=] =/
0|2 = HIE &= JUGLICE 0|215t £ 0|52 o452 A% HF0 I A|A&! OIS T
AlstE o= AFEE U ol E S8 ch3at 25U
# zfs create -o share.smb=on -0 share.autoname=john data/home/john
# zfs create data/home/john/backups
# grep john /etc/dfs/sharetab
/data/home/john john smb
/data/home/john/backups john_backups smb
a1|71/\| share @Y L= zfs set share YPS O3 SRE[A| L2 IHY AABIO|A AHESE
™ S share.auto ¢ O| ASO 2 of 2 HYELICH 2HA| HH2 4 0|F0| AEE =
w5 EUCt 0 %b’é T2/0] et 2ts SFe dd 2 0180 AEE 3FRE HISHA|

Qs

ZFS 35 dE B

zfs get FBS AtEsH0] It

A 57 o5 29| US BAILLICLH 2 olofjM= THY o
A|AENO| CHSH share.nfs S= HEE H

Alste EEE 20 E UL
# zfs get share.nfs tank/sales

NAME PROPERTY  VALUE SOURCE
tank/sales share.nfs on local

CHS OloM = S48 Y A|AHO| Tish share.nfs S5 Y2 E HEAlot= YYS 20EL
Ct.
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# zfs get -r share.nfs tank/sales

NAME PROPERTY VALUE SOURCE

tank/sales share.nfs on local

tank/sales% share.nfs on inherited from tank/sales
tank/sales/log share.nfs on inherited from tank/sales
tank/sales/1log% share.nfs on inherited from tank/sales

zfs get all PB FE0M= &Y S7 S5 YEE AIEE + QlELICL

C}S T28 AFZ510] NFS Ei SMB 3R Z20] st S AR Z2E BAIZ 4 U
ct.

# zfs get share.nfs.all tank/sales

NAME PROPERTY VALUE SOURCE
tank/sales share.nfs.aclok off default
tank/sales share.nfs.anon default
tank/sales share.nfs.charset.* ... default
tank/sales share.nfs.cksum default
tank/sales share.nfs.index default
tank/sales share.nfs.log default
tank/sales share.nfs.noaclfab off default
tank/sales share.nfs.nosub off default
tank/sales share.nfs.nosuid off default
tank/sales share.nfs.public - -
tank/sales share.nfs.sec default
tank/sales share.nfs.sec.* e default
37 55 I 7 7| W20f H|7 |22 AESt S5 Y2 E BEAlSkE A0l £5

|
=)
LICH ol E S o3t 2 Ut

# zfs get -e -s local,received,inherited share.all tank/home

NAME PROPERTY VALUE SOURCE

tank/home share.auto off local

tank/home share.nfs on local

tank/home share.nfs.anon 99 local

tank/home share.protocols nfs local

tank/home share.smb.guestok on inherited from tank

ZFS 29 SE MR 2 WA

T A AG BROIM A EE AHE S2 YIS 2W5H0) B2 S2 YL 4S wAT
4 QISLICE 012 SOf, T A AHS 015 0f of7| 8 52 Y=ot H¥E 32 52 3

SO I
=01,
2E off2 44e &+ AU

# zfs create -o share.nfs.ro=\* tank/data

# zfs get share.nfs.ro tank/data

NAME PROPERTY VALUE SOURCE
tank/data share.nfs.sec.sys.ro * local
# zfs set share.nfs.ro=none tank/data

# zfs get share.nfs.ro tank/data

NAME PROPERTY VALUE SOURCE
tank/data share.nfs.sec.sys.ro off local
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SMB ZRE OIS [ NFS B9 ZRERS 2748 4& &L o2 S8 ce1 28y

# zfs set share.smb=on tank/multifs

# zfs set share.nfs=on tank/multifs

# grep multifs /etc/dfs/sharetab

/tank/multifs  tank_multifs nfs sec=sys, rw
/tank/multifs  tank_multifs smb -

SMB T2 & 22 A 2{gHLct,

# zfs set share.smb=off tank/multifs
# grep multifs /etc/dfs/sharetab
/tank/multifs tank multifs nfs sec=sys, rw

0|50| 2| Y& =72l 0152 BtE = ASLICH 0|5 ST L3 Z5LICh

# zfs share -o share.smb=on tank/home/abc%abcshare

# grep abc /etc/dfs/sharetab

/tank/home/abc abcshare smb -

# zfs rename tank/home/abc%abcshare tank/home/abc%alshare
# grep abc /etc/dfs/sharetab

/tank/home/abc alshare smb -

fs unshare HHS AIR5I0] UA|HOZ 22 SljA|E

r
N
0

# zfs unshare tank/home/abc%alshare
# grep abc /etc/dfs/sharetab

#

# zfs share tank/home/abc%alshare

# grep abc /etc/dfs/sharetab
/tank/home/abc alshare smb

zfs unshare 3PS HAlotH ZE A A|A-R S77F oHA|ELICEH 028t SR THY A

AEIY| T3l zfs share BEHES AlSH 3}71 L} share.nfs BE= share.smb S& AE 7} O} A|

ARI0]| Chslf HEE Wi7hA] siA|E HEf=2 FA|1 = U

Ol 3R = zfs unshare FHS HASY [[H HA 2| e, CH20f| IHY A|A&Iof CHoH
|

Lo—
zfs share D:'qu Aolieh o = opY B0l CHSH share.nfs EE= share.smb S& ZE
2 833 ) OX 3RS

ZFS &7 HA

share.nfs L£= share.smb S= ZAEE of {2 AZ5IH O A|AEH D22 A S 4~ UGS
LICt Ol € =© Ct3t 25Ut

158 Oracle Solaris 11.22| ZFS Tt A|AG 2| - 2014 128



# zfs set share.nfs=off tank/multifs
# grep multifs /etc/dfs/sharetab
#

zfs destroy AS ALESIH 0|F0| A& S7E A2 A HY + USUILE Ol
ST oSt ZaLo

# zfs destroy tank/home/abc%alshare

HIMS J9 Wol zFs Y S+

—

Oracle Solaris 115E{= Oracle Solaris H|HdS AN M NFS 2RE 2= AAlg &= QU
=1y
= .

m ZFS It A[ARIO| BIH Y 0| OF2EL| D A 7ttt 32 dlie FHolM S7E

l&Uc

m BI3S] o0] SIAE|R| AT Bl FOO DR EE|Z| 942 FS MY YSo|A Th
AAES BB & JELICE T AASIO| B Yoo Z7HEl Z2 Al share
YBS MBI D DI A AHS BRY 4 UBLICH

0| € =0, /export/home/data 2! /export/home/datal It A|AEI2 7fszoneQf| M AFE S
o AsH o

zfszone# share -F nfs /export/home/data
zfszone# cat /etc/dfs/sharetab

zfszone# zfs set share.nfs=on tank/zones/export/home/datal
zfszone# cat /etc/dfs/sharetab

ZFS &5+ Oro|2zj|o| /M2t 24|

[

Chs e 2AIE HESHAIL.

m O] 7 ST YRS AESI0 MU AL M7 - E& 7HH 2Lt Oracle Solaris

ne

I A|AEI AEZIS £AISHTY sharenfs 2! sharesmb S2 AE =52

BE 37 SE Y5 E T (R 0| 0l2{st HHA| =7

2F IHY A|ARIO| SRE[= SA| siYote 0|50 A E 37 MEZ Het
EUCH 7t 27| AHE tHEEL| B2 OIRE Y SR7E E2|AsIE2= 0|50 2| Y=
S0l CHSE HEh2 7t 27| T2 AM|A S0 21y gL Tt

m Oracle Solaris 110|A ¢2J|0|E - HZ 3429| & ¥ 12{0|= O|F R I} A|A
d 3F= 0150| X YE SFE M AL E HetsY| IfZ0f A|Z2t0] @2f 22 4+ US
LICt g20|E Z2MAE WY E 0|80 A HE sRe

o e s
g55 288 + gladt

B SR SEEEUEAL

# zfs get share.nfs filesystem
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# zfs get share.smb ﬁlesystem

m O/ BERCIA| &
gt

ESte ES sharenfs & sharesmb S& &

22 9l2f o= A4

m Oracle SoIaris 110|M Y3|0]= - Oracle Solaris 11 2 11.10{|A sharenfs 2!

sharesmb =

_|

/etc/dfs/dfstab OFUE O O|AF EE A| O A
HE A AF2O2 MAE IIYU A|AH 2o S

O] Az22 S7EUL}

MAELC}H

sharemgr Q!E{TH|

DHES o 4

m A28 A0 - Of EHa|A |A‘| 52 HE HZF OS2 215} Oracle Solaris 11 BEZ Cf
A EH 32 265 3201 ¥R 4 sUICt bizZFSs SRE SE 8| s LIct 0
1 BER ChA| SE52{0 75 29 7AS 2T 2 UTE pkg update S 285}
7| Mol HA 7|z SF 1o EALEE HEELCh
O[% BEO{|A| sharemgr show -vp HEES AE5t0] 2 &7 2 oliE #+4& LIE-HC
ChS BE S AFESIO 37 5 dE& ¢S AU
# zfs get sharenfs filesystem
# zfs get sharesmb filesystem
0| BEZ =071 sharenfs 2! sharesmb 2 AEQ} sharemgr2 Z2|&E 2 &= 2R{E
Hell gfe2 AHHESHIA|L,

m 7A| 28 SHA| %&"-unshare H™H L= unshareall HIES ALZSIH I A|AE
0| 35 A= A2, SMF &7 AEA7F HO|0|EL|R|= FELICH T2t 7|2 SR/RE
= o'rr°|'a:i—T,— OfDd 7 AYLTt SSoteA| ARG LI HA|EL[C

ol Bl oo o A

ZFS O A|A Bl 37 Z4| 52

g 3f 272 BESHIAIL

m M 3R EE 0 IR SREA = B2
m 2 2 O ALY BHMO| SHFE A QI - share.nfs L= share.smb S5 2E 4

5t M SR/t 3REA| R E B{20] 340|121 ]Ifo' A AR BHHO[ 6212 =01
Shd A2,

m NFS AMH|A A[2F Mol S77F 22H5HOF B - Tt A|ARIO| S7E T7HR|= NFS M
B MB|ATF HHE|R] EESLICH HA NFS S RFE Bl f222 ZF0f AAM|AsH
BHAL.

B 7|E 3Rt U A2 YO EL[UXUH SFE MBS T US-VIE S
F71 U= A|AE0] 20| EL AR T 37 ATHE CHA| 75t 10 gL Ct

Oracle Solaris 11.22] ZFS T+

AAE] 22

jeen

St
=
X share -ap @EI FA f

o).
STT

S of 014 A8

- 20149 128

A O A
ot Ol

2= Q& LICE share -a
3f71| 2tSBHLICE share -p M2 4 0|4

St
=]

sharenfs L£= sha

— 0

| -
or—

B2E ot

o E g

- —

LIC}. 2i|HA| share
Haio

O O L

FALE

4O
I_

mpol A|AEY g—% [ 2

AHAl SRE

dE= off Lon T Zae = JSUCL 028t 58 dE= 3+
2 Hol5HE ) Cf Oj4 A{SI2) gLic,

=
£4

ABIS ZRoles O AR ZIA| & UICH
| ZFS ﬂro' INE
resmbS onC = AT U} AIZCZ

£g|E2 0

Q5 A olA
st~ Qs

LT



share.auto S2 ZEJ} AIR OFBtO 2 MHE|0| BRIt BRER| %2 4 ALt
share.auto”} off2 =T 0| 37 =24 2 8Hd0| 4EZL|0f 0|F0| A|HE
BLU AT 4 YBLCH 7IE SRE CH3 2ol BAIEUL

# zfs get share

NAME PROPERTY VALUE SOURCE

tank/data share name=data,path=/tank/data,prot=nfs local

1. share.auto S5 ZEII AFEC 2 ZYE|0f JUO{OF FLICH JFA| H2F AELZ
dyeLt.

# zfs get -r share.auto tank/data
# zfs set share.auto=on tank/data

2. DY A|ARS BHAl SREUCH

# zfs set -r share.nfs=on tank/data
3. O|80| A HE 3RFE MAH5tLL CHA| BHS0{0F 2[2] FH0| =& & ASH T

# zfs list -t share -Ho name -r tank/data | xargs -nl zfs destroy

4. B9 32 0150 A8 SRS HAl BEH T

# zfs create -o share.nfs=on tank/data%share

0|50| A1YE 77t E°*5| S S5 BRI AYM QIS - SR S5 YL} 2fs/

shares I} 0| zfs clone 2! zfs send ZFO*OHA‘I CI=2A Z1E|5,=,' L|C}. .zfs/shares Ot

2 AHAK| ST 2fs clone 2! zfs send 2FYUO|M E2EIL|C} zfs send 2 zfs

receive 212 Asli5H= SOt Eg HE0o| Z2H0|| CHot S “ZFS ALHAE AEE.I()-” Ct

E :E 1‘|E 2t 7-|R” [194]; Zc'l-iol-AlAlg EZ—” A+ O‘=|'| _?_ E% |.O|c> A|-21 EZ-” A
AR TR0 B2 B E 7FS T AlAG] 220] ol SH20| A 2I2(01M Al
8=

et
2L U= B2 010 LY=L - B2 9)| HBOR MO Y S2 Yo mAS
SEY 5 9002 A 8RB B5 & gialch B2 URUD| ol 287t Asichel
5839 71z0 3] S4o| ABE UL

23 48 e sz
INVALID 22O 2 UBAO| QIALL T2 B0t g BYS ABSI0 H2E SRE CHA| 2R3
25517| Gh20] 287t A2E|AsUTt =2 Al=gict

# zfs share FS%share

°JQE Dﬂ*IZINEAIE'LIEf.
S T AIE=SHYAIR.

M
:Olg
U
_O'E
EJ
0H
S
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ZFs #E 2 of

OF M 2]

- =2 o
35 HEl 49y S
SHARED S/t 4E=ASUCH Tast 2ol glauyct
UNSHARED SRt FESHA| 2t oA <[0f ASLCE, zfs share YPS AHESI0] 7 7 £ &9
oA A ARIS CRA| S RELICH
UNVALIDATED S5t 0t HEE|A| AUSLICE Y zfs share BHES AHESI 7EH 3R] E£= o9
SHE Zotote IHY A|ARI0 3R 7t I AARIS CHA| SRELICH T A AR 24|
S MENVEOHE £+ JEULCH OIE & 7t 3R 7t58t 32 CHA| 3Rst e A=t 85
Of, OtREE|Z| IUALE 32 FH0| Of ot MEfVt SRELZ Hete| ALt Mufjstn A
U Oh2 o] 2IUeof JAEULCH E=  Ef7 FRELE HEE LI £ share -A Y
Slote SRE UEILHE= ZFS S8 &7t & AMEot0] OIREE ZE MY A|ARIM 25
DFSO{ A Of2] B SRE S SFE LIET LT O/ ofH DIRESE I A
C[2] AAELICE 2”0l B E ZRIt B7 oA E (RESHA|S oA
SHER| ) E= ARELZ SQIEL
ZFS %I E-I al 0:"0I= A2
= -1 20
quota 5 JEE ALESI0] OtY A|ARIO| AIE S £ QU= ClAT Z2H0)| st ot=E E 4
o 4 UGLICE E3t reservation S2 HE2 S ALB510] 2| ZE C|A3 32HS MY A AH
o At &+ UALE B3 + AU F &5 8 25 A410] 44 E IHY A|AEID} 5
o I} A|ABIO| BE 22 st20f 2 EELC

Eal

Z

B

0

=, HE 7 tank/home THY A| 2RO HHE HF tank/home L ZE B SF0|M ALEE
= & U232 32 HEE =21 SLIC}. DFREZER|Z tank/homeOf| Of|2F0| H|ZEl &
2 tank/home Y 2E BX 5 Ofo 2 RE 7S 7HHZUCH Oy AlAE 2
2E 34 S0M A8 ElE HA3 S22 used 5 FEZ2 EAEHLUCH

=

=

09

e
=

LI

i
e
o
Ir
>
Iz
i)
N
|
i
13
9'£
Jo

refquota 2! refreservation S& A2 = oM AH|E|=
A

ClA3 S20S 1245HA] 61 THY Al

o
(Vg
(@)
O
=
e
L)
[>
2
>
rir
Jm
oX
>
o
X
A
rir
]
o
o
>
40
Ir
H
o
2
>
>
o
[l
rir
a
[>
[
O
N

Off Chslf AFEXF E= 5 HEE 289 + AL,
B, I A|LR B 4 0]9| T A& Z HH 1

OHY AJARN ze(of 7+ 2otH0l 2E 2 o 7|58 28T He Ted 22 AeE 1

HoHMAIR.

B quota & reservation 65 FE &= MY A|AH L 4 S=E0|M AFEE|= O|A3 S2t
2 Helots o et

B refquota 2 refreservation S=& AE = O} A|AEHIOM A5 = C|AT Z72HE &e
Sh= O Agect.

L

B refquota £ refreservation S& A2 = quota BE= reservation S8 ZdEECH =

o
A ddoi e 2247t QIELICE quota EEE refquota &5 JEE dHL B F U4 S5t
LIS Ztetd = 242 AIHEILICE refquota2Ch 2 quotalfl Al Z2p7t Bl &~ QUG
LICt O E S0 Y& AHA EF0| £ZE FF refquotaZt ZIE|7| 0| quota?| A
A2 =zt £ AEL|CE

T O.
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m AER L OF HEIE ALESHH CHsh SF0 20| AL AYO| H2 A3 SUS L
Cf g 2teled +~ AL

2{E| U 0o AHo| TfEH APHB LIRS “7FS T A| A0 Chst 7{Ef 82 [163] X
“ZFS TR A|ARI0] i3t 0floF " [166]8 HZIHIAIL.

ZFS T} A|A™of| Chst g 27

wl

1
£Q
i

ZFS It A AEIOM R E= zfs set & zfs get HES AFESI0] AASHD HA|
LIC} T2 oo M= 1OGB°|':r*-IE'|7ftank/home/Jeff01| Ayt

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

# zfs get quota tank/home/jeff

NAME PROPERTY VALUE SOURCE
tank/home/jeff quota 106G local

HEE 2fs list L df FH2| 2H0|= J&FS ELILL O|E ST L3 25 LIC

# zfs list -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home 1.45M 66.9G 36K /tank/home
tank/home/eric 547K 66.9G 547K /tank/home/eric
tank/home/jeff 322K 10.0G 291K /tank/home/jeff
tank/home/jeff/ws 31K 10.0G 31K /tank/home/jeff/ws
tank/home/lori 547K 66.9G 547K /tank/home/lori
tank/home/mark 31K 66.9G 31K /tank/home/mark

# df -h /tank/home/jeff

Filesystem Size Used Avail Use% Mounted on
tank/home/jeff 10G 306K 10G 1% /tank/home/jeff

tank/homeOflA] 66.9GB2| C|AT S7HE AHEE £ JUEH2HE tank/home/jeffOf CHSH &
2 QI3l tank/home/jeff & tank/home/jeff/wsOl= ZH2t 10GBL| C|A T Z7t0F AL S 4~
olAL|C}

M= .

It A[ARIO A THY A|ARIO| AR S 4~ QU= C|AT S7H2 A6t
2 QUELICE 0]2{5t St= SHA|Ol= 24 30| AH|E[= CA 3
Cl. o€ 501, studentA2] 10GB FE{= AHAFO|AM AH|E|= 27t
Ct.

# 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 156M /students/studentA
students/studentA@yesterday 0 - 150M

# zfs snapshot students/studentA@today
# zfs list -t all -r students
students 150M 66.8G 32K /students
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students/studentA 150M 9.90G 100M /students/studentA
students/studentA@yesterday 50.0M - 150M -

students/studentA@today 0 - 1o0M -

27t HOE flo A”IM0IM AL E= CIAT S7hE €2 He|e = UEF TFY A|A-I0|
T OHE HEE 48Y £+ USLICE oE ST L3 25U

# 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 - io0M -

O] A|LI2[20]A studentAE refquota(10GB) StE SHAO =EE 4~ UR| T AHAFO| Z2Y
SIE2tE studentA? Y-S AHHHY St S5+ = UAS UL

A2l Of|H|Of M= F HEJ(10GBL} 20GB) F 22 HE{T} 2fs List = 200 EAEUS
LICH & B2l 2t5 2™ zfs get HS AEEULCL OE S8 O30 254

# zfs get refquota,quota students/studentA

NAME PROPERTY VALUE SOURCE

students/studentA refquota 10G local

students/studentA quota 206G local

ZFS T A 2RO M ARZA 2 OF #E 83

2+2t 7fs userquota L= zfs groupquota HHES AIES

create students/compsci

set userquota@studentl1=10G students/compsci
create students/labstaff

set groupquota@labstaff=20GB students/labstaff

el2

# zfs get userquota@studentl students/compsci
NAME PROPERTY VALUE
students/compsci userquota@studentl 10G

# zfs get groupquota@labstaff students/labstaff
NAME PROPERTY VALUE
students/labstaff groupquota@labstaff 20G

C

4T

E
—-—

=

=
=2

S AFR 2} HE| E Cre

o

| 20| EABHLICH

SOURCE
local

SOURCE
local

QlHE 0 A

— 71—

Crg S2 HEE Uo|5i0]

2 BAIE & ASLHC

I22} ClAT 27FAIRSF &

o

# zfs userspace students/compsci

TYPE NAME USED QUOTA
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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

ol

N ALg AL T 08 CIAD B2 ASYS A

s MBS LS S5 Y2 2ogLth

# 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

AMEA L OF HE S5 YE= UE 2E LY ALH S5 ZEO ZES EAIShE 2fs
get all dataset %%;g A5 HA|Z|R| OF&L|CY
CHS2t 20| Arg2 HE = OF HEE AAY = AsHT.

= A

# zfs set userquota@studentl=none students/compsci
# zfs set groupquota@labstaff=none students/labstaff

ZFS iU A|ABIOIM AtEAL 2 5 HElE HEN 22 /s

njo

AHlEELIC.

53 IR AAH0| AYE ARG HEl £ O HElS SAE TR A A0 of3 2}
So2 4457 gL
W A9 AIBA EE 0 FEIS AFBA} EE O HEI} BEE I AAOM 27
O

= = AYAS Us I 4EFLIC ORI 2 -R 50| QIE2tE 2fs send BES
AHESH0] AEZS CHET ALBAL £ & FHE7H Y A|A&I0| ZotEL(C}

m 30| Q= APBRHE A4I0] DR CIAT B2 MBS ANAY 4 USLICL 2E A
2L} userused BE= groupused #EH0| HO0JE AR A= 2 E AFEZ EE OE ElAEL
SH AL Z*Eoﬂ AMAS o= AGLICE

|
c
7

erquota 2 groupquota S& AE = ZFS 5, It A|AE BHA 4 0|4 O AlA
EH'PH 15 o|2-|0| Eoﬂ kioge uAl:lLll:I'

0=

AMEZLE OF HEE A H4E
227} A3} HEIS 2248t 5
2F OAIR|SH 27t 27| 2t

o E 27t 20| 2|HE 4 UASULE O2fst A2 At
LB M AFEAL JEEEE@”\%%?: |5+0{ EpQUOT
= T f2of 2y 4+ ASHC

ZFS T A|ARIO| OFREE Z41H 212 NFS S0 M 2| HA| quota BHES AHZSH0] ALEAt
HEE HEL + ASLIL,. OFF %*:'E AE5HA| @10 quota YHS HAlSHEH ALEAIQ| 2
Ef7t 2UEA=AE LEIU= 2 PDFEAIE"—IEf ol S8 3 ZELH.

J..“l'

# zfs set userquota@studentl=10m students/compsci
# zfs userspace students/compsci
TYPE NAME USED QUOTA
POSIX User root 350M  none
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POSIX User studentl 550M 10M
# quota studentl
Block limit reached on /students/compsci

AFB2t FEIS AL T 1 HE| SH=Tt T |2] 2 quota -v BB E A5
AFEAS] HEHE dEE &+ JASULCH o€ S8t &2

# 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 1limit timeleft

/students/compsci

563287 10485760 10485760 - - - - -

ZFS It A|AH0j| Cfgh of[2F 2

ZFS of|2+2 H0[E] ME IM g UEE EYEAD S0|M SE O AT SZYLICH

CHetA S0IM SA AR S 4 U= S7H0| Gl P H|OIE MEO| st A3 SZHS OffE
& glgUt 28 DIOH*|EI IJI Bl of|2Fe] 22 S0MM AFEE|| f2 /A3 S =1

o QUL 765 o2 s set 2 zfs get TS AIBSI0l 53 L HAT > Sle
Cf Ol 59 Cre 2L,

# zfs set reservation=5G tank/home/bill
# zfs get reservation tank/home/bill

NAME PROPERTY VALUE SOURCE
tank/home/bill reservation 5G local

O|of2 zfs list FHLS =3 Ao I

0ol
1o

= T AU of

i
ujn
g
finl
gjo
it
my
o>
T
o

# 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 2! SE £ =20 M &2 Rot= £ O|A T Z7H0| SGBELCH &M AXZ|BF tank/
homeOi| A= 5689| 03 37t2 AFESHs %O'Ll Ct. used &7F2 tank/home/bill0]| CH5H
Of 2kEl 37+S LIEFHL|CE Of|ef2 &2 It A|ARIO|M AFEE C|AT S7F AHLHof| ZEtE|
O i #E, 0 £= F St 25F0|M SAF LT

# zfs set quota=5G pool/filesystem
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# zfs set reservation=10G pool/filesystem/userl
cannot set reservation for 'pool/filesystem/userl': size is greater than
available space

S0|M AL 7Hs St 01I°*EIZI o2 50| A1 C|0JEf MES| B ArEO| ol #E D2
QI B2 ClIO|E] ME= aliE Of|ef2Ct B2 TlA3 S AFEE 4= USUICH Co[Ef ME
= Ef% CllOlE] MEOj| Chall ol ofel C|A3 S2hE 28" 4= S LIt

O|of2 +H&|2| REULE 5, ofefs 28ot7| flol 2fs setS FHMZ S &3l sl Of
oF0| 7|2 0j|of0f| 74| 2| QLI 1L CHAI HWR 0| oF0] SUHAY Ot ChA|ELICY

Ol =9 ti3t Z&Uch

# zfs set reservation=10G tank/home/bill
# zfs set reservation=5G tank/home/bill
# zfs get reservation tank/home/bill

NAME PROPERTY VALUE SOURCE

tank/home/bill reservation 5G local

refreservation O S Y510 AAE L ZA|=0| 2H|5h= C|A3 243 Eei5HA| ¢f
= C|O|&] M|E0f Cligt EIAEL 3UE BHY 4+ AFLICH 0] o2 22 H0[E MEQ]|

used ZHA Lo Zate|t| 22 H0]E MES| HE L ofefo M SAEULE oE S &
=2 ?;*QLICf.

# zfs set refreservation=10g profs/profl

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
profs 10.0G 23.2G 19K /profs
profs/profl 10G 33.2G 18K /profs/profl
ESHHO[H ME St AMAE S5 B3 £ JAES Yot 0|8 MEO|AM oefs 4
g £E JsUCLH oE S8 G232 25U

# zfs set reservation=20g profs/profl

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
profs 20.0G 13.2G 19K /profs
profs/profl 10G 33.2G 18K /profs/profl

Yot o2 29| used F7k A Ltof] ZEHELICY,

2ol o Ao M= & HE{(10GB2F 20GB) & 22 HE{7} zfs Uist £ 4
LICt & HE Q| ZIZ 2AH zfs get YAS ALZYLICH 0| ST LS 25 LI

# zfs get reservation,refreserv profs/profl

NAME PROPERTY VALUE SOURCE

profs/profl reservation 20G local

profs/profl refreservation 106G local

refreservationO| &4E H20|= 0| 0f|F 2|0f|= H|O|E{ MEOM A ’.'é.F Z|= HIO|E
+5 58 + USE 0 A=A @f2 2T = 50| Z2A5H= ER0||T AHAk0| 51EE

LICt.
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ZFS T A|AR &

ZFS T A| A8 oo}

Aoote /el YE ES S 2ol H0|E7} AR L= Z2M£0|0 H|O|E
&l H[O[E{0]| MM LS 77t WRFILICE ZFS Y=els

UL

m ZFS A2ot=7ZFS G
(o)

24 A
o
rekey2t 22 Y25} 242 22022 S L[,

—

0 { 29217
A Y 32 L3t 2

MESt SetEUCH CHE ZFS 2t DRV |2 7| HE &

B V|E YL E2 YO 0|=510 ALY = ASLICH EE T A|LEIS Y=stst 4

B CCM 2 GCM &Y 2E0jA 7| 20] 128, 192 & 25622 AES(Advanced

Encryption Standard) AtE5Ho '11|0|E17f°F

shElLict,

m 7FS 2Sot= 4SS YN2|FO| AE 7HsTH SIEYIO Tt = 2 ASHE AT EQY
°JO1I ZF%QE OHM|ASE 4~ QIA| SF= Oracle Solaris Cryptographic FrameworkZ

AELICE

m oA = JHE THY A|ARIO|H2tE /var CIHER|QF 22 THE OS 7149 84

ZFS 2E T A|AHS Q45 5Hs 4 QlBLICH

B 7FS QS5 24 M A|AEIO| ALE 4 9lO

— o™ o2

’

B create, mount, keysource, checksum 2! encryption HTH0| | Z =l Bt A
S1El Y AlA®IS OrS T 7| 2Ql2 TRlE 4 YSLICH

ZFS T A|ARIS BHS f QIS5 HHMS MYT 4
]1|.ol A|AE‘”8 OI-§§|.
o o

O € =0, tank/home/darren It
LI} 7|E Q55 e Dztots 2

= "o

2|4 8AH0JOF BfLICE

# zfs create -o encryption=on tank/home/darren
Enter passphrase for 'tank/home/darren': XXXXXXX
Enter again: XXXXXXXX

OiY A AR 27} A2 2 AYE[U=A] &

# zfs get encryption tank/home/darren

NAME PROPERTY VALUE SOURCE

tank/home/darren encryption on local

I} A|AEIO| 4S5} 70| onY HR 7|2 AT} U222 aes-128-cem@ LT,

2fE 7= A HOE &= 9% 22 olote O ARZE LI 2 7]= f o2t ?E*OI =9}
E oY AAES 2HS zfs 20| A HE 2 HEE LT} 2T 7= THUO)| raw E= hex
YA 2 ZEE|of AAHU & i Of| M ThH & LI

1t}
oH

hm 7

keysource=format, location

o

m A2 O F SILIYLICE

168 Oracle Solaris 11.22| ZFS Tt A|AG 2| - 2014 128

ARLICE O E ST th5a Z2E LT,

Al Q2| = CF2 1} 20| keysource S& HHO|| XA EL|CY,



ZFS Tt A|AEI 4SS

B raw- HA| 7| HIO|EQ LT

B hex - 1624 7| @AFE Y LICE

B passphrase - 7| ‘d/dot= 2AS YLICE.

B %= OhF S sthu o
m prompt - It A|ARIS BHEAU OIRES O 7| £= 2H YT E 2= HAA7L B
==
B file:///filename - T} A|AEIO| 7| L= 22M0tS Tl 2| %|lL|C},
18 SH=

B pkesll- PKCS#11 E20|AM 7| = 22050 2|22 MBat= URIQL|CH
m nttps://location - 2Ot AB{9| 7| E= SAS T Q| QLICH O] YHS Al
85101 7| YBE U EUAE MEfR HEFH= 242 HFEA| YSLICH URLOIA
GETS keysource S= H20| HAloZ ST A0 Tfet 7| 3 = RHASE W

L ct.

keysourceOf| T3 https:// 20| E ALE S W ME{7} % |‘3‘3|'E C’J%Hh
libcurl 2 OpenSSLE A2|Zl= QIS AMO{oF LTt 7 |

HE| QIS ME /etc/openssl/certsl| QAUSA HAHL0 2
MZE /etc/certs/cA C|HIEZ|0| &1 CIS HH S AlSHSHL|C

# svcadm refresh ca-certificates

keysource @Al0| passphrase?! B 2 7|7t 2E L 20| A THEELICH OHA| gt
keysource S= ZAE ZI0| KA| HfOIEL—f 674 Ao = Al 2 7| 7te| 2L ct 2%
A E O % ;ééf}l Lt Q1 HlA|R|7F HA|Z|= R A| HIO|E AEZIO| AHYStEE A
= UELCH 22t9| AL thA|2 AT &0 B HgherL|Ct,

I A|AEBIO| keysource & A E 4f0| passphraseS Al
PBKD2 L I A|AEIH QO] MHEl saltE AL S0 2HLZOA TIVEELICH =, S5 Tt
oY, )\|A'f—g!01|k| ARE 22 SUSH 22F0tE 7} CF2 2l 7|2 MM EHL T}

= o =2C =2 O o
O A|ARIS| AT ot Y22 T4 MY AAHO| Y550 HAY 4~ gLt o€ =¥

St Za Lo

# zfs snapshot tank/home/darren@now

# zfs clone tank/home/darren@now tank/home/darren-new

Enter passphrase for 'tank/home/darren-new': XXXXXXX

Enter again: XXXXXXXX

# zfs set encryption=off tank/home/darren-new

cannot set property for 'tank/home/darren-new': 'encryption' is readonly

SF oA 2l ZFS THY A|A'RS SAFSHALE 00| 220]H5K0F 5t= B9 Bt
A

=9| O|O|E] MEO| 2d2ot7t ArEL 2 HYE 0= 223t sliA|lE HO[E
LH_I ots |.5| AE2|O2 HES A Of&||C}

2S5} Al El HIO|EE Y2/t At 2 HHE S/0Y AL

o) A'—I'if.

=2
o
©
|J o
s
o
rZ ofo o
ﬂJ&"
-|>
£9
iy
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B find | cpio

H tar
B rsync

m =AE AootE O AL AEYS ASotE Y A[A-IOR 41eh £ QO 4|0
BVt 2ot HEIZ RAIEUCEH ZWIOP LHE2 Off 5-4. “Y=3tEl ZFS T A[AEH 2

LH7| 2 BV E 2ERSHIAIL.
QS Sl ZFS O A|AEIO| 7| A

2ts key - B2 ALZSI0] ABBIE M A|ARIO| 2T 7|5 2B 4 UBLICE HE A
=T AAE 7|2 HAHOZE Z2E(2fs key -1)SHALE O} A|AEIS OF2E (2fs mount
filesystem)3t0] 7| 2 7|7} 013 2= g|0f Qlofof BHLICE O SO St 2&Lich

# zfs key -c tank/home/darren
Enter new passphrase for 'tank/home/darren': XXXXXXXX
Enter again: XXXXXXXX

CHS O0M = 28 7|S HESHL keysource S5 Y& ghS HESHO 2T 7|7t DO A
HSE =5 A YELIC

# zfs key -c -o keysource=raw,file:///media/stick/key tank/home/darren

Ao obE Ot A|ARO| OB ¥S 7| = zfs key -K FBS ARESIY #HFS 4+ AR A
4= 7|= M2 2 HI0IE 0|2 ARZE LT} O] 7|o% AFESHO] HIOIE &= 7(9f A|ZF
X1I°F01| Chiet NIST 800-57 A &S 48 4+ AgLIL. o€ S8 L3 Z5 Lt

# zfs key -K tank/home/darren

-

of oflofl A= GlO|E] 5 7|7} BAIEIZ] ofon| 27 Bale|x|E Y&Lich €3

ot 7| HE 2}
YZS s A5 keychange /0] LLELICY.

=

G e=st 212|5E AMEY + ASLICH

B aes-128-ccm, aes-192-ccm, aes-256-ccm
B aes-128-gcm, aes-192-gcm, aes-256-gcm

ZFS Ifeysource S= JE= O A L8O O8] &= 7| 2iE5t= 7|2 FA 2IRE
AL o S8 Ch3at ZgLt

# zfs get keysource tank/home/darren

NAME PROPERTY  VALUE SOURCE
tank/home/darren keysource passphrase,prompt local

ZFS rekeydate S5 Y2 OFA|9 zfs key K 2{Q| GRS ALYLICL O ST LIS
g

# zfs get rekeydate tank/home/darren
NAME PROPERTY VALUE SOURCE
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tank/home/darren rekeydate Wed Jul 25 16:54 2012 Tlocal

ASSE M A|AEIO| creation 2 rekeydate S2 HE 40| 22 2 T A|AHIQ|
zfs key -K 20| oI5 rekey=! 2—1 | A& LICE.

N
M
wm

0
fol
ﬁ%
N
rr
N
0Q
40
ﬁ
N
=]
x0)
fuk

R 2Z ALY = H0Z WRO| et CHE YA

m 2 -2 0o M=l 717t 22 AL THUO|| A Y E 2HAET TELE E= ¥
7|9 = ASS BoFUC

m 2 - Oracle Key Manageret Z2 & *§P5| 7| &2 A LRSS AFESHALY http =
https URIOIAM T GET 23 2|ots 9 MH|AS AHESHY] 7| Z*EE AHoZ A
&g 4 ASLICH Oracle Key Manager 7| d2= PKCS#11 E22 AF&5t0] Oracle
Solaris A|AEI0| M AT 4~ UG f.

ZFS &3} 7| #2|of CHst X M[et L2 TS gt52 ZIRSHYAIL. http://
vvwvv‘oracle.com/technetwork/articles/servers storage-admin/manage-zfs-
encryption-1715034 .html

Oracle Key ManagerE AI23510] 7| AEE 2|5t HH2 O =28 IRFMUAIL.

http://docs.oracle.com/cd/E24472_02/

ZFS 7| 2 Het 9%
7] 249 210l T3t CFS et HYS AT
|

zfs key -1 & zfs key -u HS ALR5I0] I A|AHI 7|2 2EF AL A2 EFHHE

key 7 HO| %'R%“—I':f CHEE2| B2 mount Mot BT

B zfs key -c 2! zfs key -K S AL25}0] O} A|AE] 7|E HESI2{ S keychange 6t
o| nlool‘l__l Ef.

7| AMEEEEsAZE) O 7| HAO| CHoll EE9o| HTHE ste A0 & LICE o|Z A
olH &= AMEAL 7| 2 E%‘% AES 4 JASLICH Ol S0, 7|2 AFES £ U= ALEZ}
9t 7|15 HAY £ QU= AIRAIE ZATU L £= 7|2 HAESHEH S AFEAPEE A
OF &ILIC} O] RRNM = 7| QE A|IA-RIE 225 4~ QIELICE
orS3S al A|A L=
tS obEl ZFS T A|AHI O E
AUSStEl 7FS O A AHIZ DIRESIH= 4 O 0 AtgE AESLH Tt

OIEBIE I A A 7|15 AIBE 4 Ol 29 T A|AE+'0| erOE 02
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172

YYSE 2= HAIAE BEAIGH| floll FE Z2N AV SHE[R| 282 FE A| OF2

Eg|Z| O““'—IEF

m FE A| &=3} ZAO| passphrase,prompt= DY E I A|AHS OF2ESH

[ o
;jod_l_

zfs mount HE AIE5HH mAlz_‘!SE OI2EStD f&HAUSE X|-THHLE zfs key -1

YHES MBSO AL RE 2 7|18 2= HAIRIE EAISHOF FLIC
C

# zfs mount -a
Enter passphrase for 'tank/home/darren': XXXXXXXX
Enter passphrase for 'tank/home/ws': XXXXXXXX

Enter passphrase for 'tank/home/mark': XXXXXXXX

m USotE OHYU A|ARIC| keysource S5 FEIt CHE MY A|ARIS| IS 7t
< 55| It0| 0|=A] DHA[of U 0'0'11 Ot AARIC| DR E &M7F R E Al 23}
Y AABIO OI2E o220 FFE & & UGLICE
;; o
ASSHEl ZFS I A|AE A2f0|=
Solaris 11 A|AEIZ Solaris 11.12 ¢020|=5t2H HA LS otz THY A|AEIO| Of
2|0 U=A| EQUSHUAI2. AT otE THY A|AES Df-i— St AR 7t HA|

SE AHlBSHYAIR.

# zfs mount -a

Enter passphrase for 'pond/amy': XXXXXXXX
Enter passphrase for 'pond/rory': XXXXXXXX
# zfs mount | grep pond

pond /pond
pond/amy /pond/amy
pond/rory /pond/rory

3 o2 g=st

rmn

oY A|AES Y2 0| =5 A2,

# zfs upgrade -a

Or2E ofiAle L=atEl ZFS T A AR S Y2f0|=5te 1 A|=5t3 TSt 7A

A7t EAIEU LY.

# zfs upgrade -a
cannot set property for 'pond/amy': key not present

CESt zpool status 0| &AME G|0|E{E HEAIS £ USLICTH

# zpool status -v pond

pond/amy :<0x1>
pond/rory:<0x1>
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ZFS TH AR 53}

 2F7t Llste 42 oM 4
TS ERREA

# zpool scrub pond

# zpool clear pond

IHU A| AR 4 0240| =0 TSt AbM[SH LIE-2 “ZFS THY A|AE F20|E” [178]8 &
XA L.

m OjUS 2SO ClOjE7L & U S EiE D 30| SOIELICE JHs s AL ¢o]
E{o] 20| AAHELICH
m TS 9IS wf 33 M0| BHols| D GlojE{Q| 25Ut SHSELICH TR A GlojE{e

=2
2=0| sf{A| = Lt
B 2 USEIE MU A|AEIO|A dedup SE HEE AFRO2 MAFIT 2fs key K E=
zfs clone -K BB S FA|20i| AHESIA| t2H 7150t 2 2= S22 H|0|E{0)| A
50| AAHEUCE

ol ==l0
ZFS It A|AE! rSofo] of
oa 51 2| 7|2 AFRSHO] ZFS THY A A 2535}

CHE M0 M= pktool BHES AFES0] aes-256-cecm 2E 5} 7| S MASED /cindykey. file
OHAof| &L,

# pktool genkey keystore=file outkey=/cindykey.file keytype=aes keylen=256

& TS tank/home/cindy It A|AERIS Ot= T /cindykey.file= A|FELCT

# zfs create -o encryption=aes-256-ccm -o keysource=raw,file:///cindykey.file
tank/home/cindy

o 5-2 CHE 2=t 22|53 AFES0] ZFS T A|AH! oS}

2 AFA

o
ﬁl—ll:f Ol

M%ow# = otgt

O} A|AHIO] &S5 2112 2 St
=0 users/home T} *lA g sl 2YsE
|Ef 712 4535 22|22 aes-128-cem L CY

2
|_ =2
_>|‘_
Tl
c
»
(0]
S
n
HJ-IH
o

ne
>
>
0
mjo
=

2 C}2 aes-256-cem S5 12|28 AFEEH0] users/home/mark IO}
1 Aok Y
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El| OF

=]

[=]

# zpool create -0 encryption=on users mirror c0tld@ cltld® mirror c2tl1d0 c3tld0
Enter passphrase for 'users': XXXXXXXX

Enter again: XXXXXXXX

# zfs create users/home

# zfs get encryption users/home

NAME PROPERTY VALUE SOURCE

users/home encryption on inherited from users

# zfs create -o encryption=aes-256-ccm users/home/mark

# zfs get encryption users/home/mark

NAME PROPERTY VALUE SOURCE

users/home/mark encryption aes-256-ccm local

o 5-3 o5 51El ZFS IH A|AE 23

S| Y A AR0| i AHAD SUSH I AARO|M keysource S HEE M&ste
A2 M keysourceZt ER5IA| 2 keysource=passphrase,promptO|H A EAUSE 2

= A7t HEA|=| 2] &Y f. &Y%t keysourceZt A 20| AFEELICE OE ST T

2 g

72Ho2 AT SHE MY A|ARIS B4 SRS SAHY Ue 7|2 S UAIRIZE HAIE A
ea=1E =

# zfs create -o encryption=on tank/ws

Enter passphrase for 'tank/ws': XXXXXXXX

Enter again: XXXXXXXX

# zfs create tank/ws/fsl

# zfs snapshot tank/ws/fsl@snapl

# zfs clone tank/ws/fsl@snapl tank/ws/fslclone

A THY AL TS A 7[E 2S2AE 2fs clone K BFS AFESHUAIL.

Fel HY A|ABLS SAIots 89 M 7| Alsstete

- O —(;2 hl —
a 5L e

SE 24 Il A|AHE [HA| ots.
D1I/\|7<|7HI)K|5"~IEr O£ =% Cha
# zfs create -o encryption=on tank/ws

Enter passphrase for 'tank/ws': XXXXXXXX

Enter again: XXXXXXXX

# zfs snapshot tank/ws@l

# zfs clone tank/ws@l tank/wslclone

Enter passphrase for 'tank/wslclone': XXXXXXXX
Enter again: XXXXXXXX

of 54 OIS BIEI ZFS THY Al A BLY7| & 2]

LS Of|ofl A tank/home/darren@snapl AHARS QS SHE /tank/home/darren THY A|A
EIO| A MM EILICH A2 £A1E H0|E{7t 25 3LE| £ 2 encryption S&2 ZEE A}
go2 A-IZ-I StH AHAKO| bpool/snaps2 AL EIL|C}H 51X 8F ELj= SOF tank/home/
darren@snapl AEZI2 oS 5Ie| 2| QF&L|C

# zfs get encryption tank/home/darren
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NAME PROPERTY VALUE SOURCE

tank/home/darren encryption on local

# zfs snapshot tank/home/darren@snapl

# zfs get encryption bpool/snaps

NAME PROPERTY VALUE SOURCE

bpool/snaps encryption on inherited from bpool

# zfs send tank/home/darren@snapl | zfs receive bpool/snaps/darrenl012
# zfs get encryption bpool/snaps/darrenl012

NAME PROPERTY VALUE SOURCE
bpool/snaps/darrenl012 encryption on inherited from bpool

O] 37 sile Y=etel OFY A|AEIO Chet A 717t A5 22 Ed gL T

ZFS T A| AR Ofo|12{jo] 3

M= 010]124|0|1d 7|53 AtEst
Ct.

2

OiY A|ARS CHZ2t 20| 0p0|Z12|0]d

ZFS T A|ARS T ZFS T A|AEe =

m 2AHE
£ UFS It A|ABIS CHAF ZFS THY A|ARICZ

m 2ZHTL=9
A=< oto| 12 o|A2 0t0| 1|01 4e HO|E & 7t e T2 M AL,

m Yl ZFS It A|AEIS QLS L|CT

=

MSE &~ OI€§L4

™ M

B CHAHES DR TR A ARO! Ul ZFS TS A|ARIO| shadow 52 222 0t0| 220)

M3 IS A|ABIS J12|7| 22 MASHL|C).

m O0j0| 20|/ 4e I A| ARO[ C|O[E{7} DA} T A|ARIS 2 SAE LI

shadow SZ AL URIZ AI25H0 LIS & 71| Higio 2 0jo|1g|0|ME I
Alde = UG HCTH

B shadow=file:///path - 22 O} A|AEIS 00| 12|0|M5t2{T 0| 12

W shadow=nfs://host:path - NFS Tt A|AEBIS O10|2{0]/M5t2{® O] L&
Ct.

Oi Y A|AR OFO[ 0] Al CHS 113 AletE HESHYAIL.
(]

m 00| 020| M3 T A AL 7]

—
o2 Y& ptE B, AU S HE Al

W CHAS TR AJARIO| @145 B]0f 240{0f BL

ol

OX 0j0

0!

C

t Al

2 Mo} BLICH THY A|ARIO| 97| 8
0] 00| 12{ 0|45 2] Q& LICH
r

m 0}0|02|0|d =F A|AHE ZHFESHH A|ARIO] £EE = 010 12{|0[M0] A& E L
Ct.
w3 216127} 010 1201 G 43| 010|120 HEIR| Gt T2 ZiElzo)
CHOF QM A = 2t Dfollt“—ﬂol*:'ElZl o2 O ZEI=0 IZHOF OHM|AZF 2FEHEL
ct.
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mp A~

=]

S 7FS I}l AJAGIO 2 0jo| 12045t W

m NFS 0{0|2{|0|d 2 UID, GID & ACL ZFEE MR It A|AEBIC 2 00| 12|0|M5t
He 9, 22 AL /A A|AE] 7H0]| 0| F A H AH|A ZEO| HMATS £~ AR
SIOIBILICE NFSE Eafl CHt &2 010 12)|0|4 2 t=5}7| X0 E|AE Ofo| 0|4
2|5l oto|22f|o|det It A|AE! GIO|E{2] 5t MEE SAtStH 25 27t AlCH=Z Of
o|a2|0]d&|=A| &elgt 4~ JUS LT,
m Y E S HE0 et NFSE S8 It A|AE! G|O| 0to|2f|o]40| & £ QU
Ch ZAl 7|0 FMA 2.
B shadowstat HHS ALESHY CHS GO E Alsots OFY A|AE! OH0|O2|0|MS 2L
B &~ UESLCH
B BYTES XFRD &2 J&IA} OHY A|AHIO AEE HIO|E £~Z AlHSLICY
W BYTES LEFT €& 0t0|18|0|H0| Ho| t=E W7tA| A& HESE LT ZFS&= O}0|
J2{|0|/ 42 A|2fgt of 0to]| 120|445l Of ot= H|0|E S AlEsHA| k& LTt O] =
EMA0 B2 A[ZH0] 22 4~ Q7| W E LT

B BYTES XFRD 2! ELAPSED TIME AEE AFESH0] 010|12|0|M T2 M|ALC| Z0|E o4t
%I-|_|E|.
= .

o>

U

I A ARS ZFS O A|ABS 2 Or0]2f|0] 45k &
EH
=]

212 NFS M#2] BIO[E{S 00| 12j0|Msts 2 5§ AIAHOIN BE 0[S AH|A Hio
UMAZ 4 Ql=| EolFLCt,

NFSE AE3He Ci72 foj dajlo] o] 39 AL eo]efo] chs) EAE ofojDeo| 42 4
35101 UID, GUID & ACL Z7} 28127 0jo| 13 o] del=2] EHeigt 4 lgic
W2 F HO[E{S 0j0| 120|418 A A MES 00| 120|M TH7|2IS Hx|5tD
shadowd A{H| 27} 010|120 4 TRHAS AT + USS HYELIC

# pkg install shadow-migration
# svcadm enable shadowd
shadowd Z2MAES AFEL 2 HHSHA| = 3% 010 12|0]d T2 M A7 &tz E [

shadow 55 FEE none2 = 2§ F5HOF LT,

ofo|a2|o|dE 22 £ HA Y A|A™MS 97| HESR HHYELIC

27 7FS It AARIE 00| 12|0[d5t= 39 87| 822 2L oE SU LS
A ZEHCH

# zfs set readonly=on tank/home/data

912 T2 A|AEIS o] 30| Mt HS 97
auct,

N
Ofo
I
Hu
R
0
o
I
0
2
i
uin
re
il
0o
&
m

# share -F nfs -0 ro /export/home/ufsdata
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# share
/export/home/ufsdata ro "

shadow S HE 10| 220|HE T N2 MHSH0| M ZFS THY AlARIS BHE
Lict.

0| S0, 22 7FS T A|AE! rpool/oldS A ZFS Tt A
00| 213{|0|M3H= S users/home/shadow I A|AEIS OF
rpool/oldZE AZEL|Ct.

AEIO| ysers/home/shadow2
= ] shadow S= ZEE

# zfs create -o shadow=file:///rpool/old users/home/shadow

O1|E =01, ¥4 A‘||:HO1|}\‘| /export/home/ufsdatas 00| 12{|0|M5 2 H ZFS T A|AE
S [[ff shadow S& AEES HAgL|C}.

njo

# zfs create -o shadow=nfs://neo/export/home/ufsdata users/home/shadow2

ofo|2j|o|d MAHSS =eletLic).

A
O£ &H Cta2t 25Ut
# shadowstat
EST
BYTES  BYTES ELAPSED
DATASET XFRD LEFT ERRORS TIME
users/home/shadow 45.5M  2.75M - 00:02:31
users/home/shadow 55.8M - - 00:02:41
users/home/shadow 69.7M - - 00:02:51
No migrations in progress
0}0] 22{|0]H0]| &= %|PH shadow S5 HE7t none2 2 Y ELCL.
#zfs get -r shadow users/home/shadow*
NAME PROPERTY VALUE  SOURCE
users/home/shadow  shadow none -
users/home/shadow2 shadow none -

ZFS T A| A8 Ofo|2{jojd 24| sHZ

ZFS O}0|Z124|0| 8 24|12 sl Zot= 8% CiS Atd= ZE-LCH

m O0j0| 20| de I A|ARIS 47| EL2 2Y5HA| i LS H|O|E{7t Oto] 12|
O[d |2 & LICt.

B shadow S5 YEES 2YY ©ff CHe DY A|ARIO[ B|Of AR| 22 Cf|O[E] O0|124|0]
MO| AlRtg| 2] er&LCt,

(B =}
m 040]124[0|40| 2l S ff Ot0|124[0]deh T A|ARO|M B0 S FII5H7HLE A
75t aiE B AFO| Op0| 12| 0] | A b2 4 USLICH.
m 00| 12{0]40| 21l St DA} Ot A|AHS| OIRES ¥
A7t BAIEULE.

tedal ot CHS BijA|

o
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ZFS T A|AE 22 0|1=

# zfs set mountpoint=/users/home/data users/home/shadow3
cannot unmount '/users/home/shadow3': Device busy

ZFS T A| A8 H|0|=

178

O| & Solaris Z2|A9| ZFS THY A|ARI0| Q= H2 2l E2|A0| MY AL - 7|52 #E
St7| 2I5H zfs upgrade HHZ AL 3f04 O A ABS F2|0|EE 4= UG LT E5t 0
HHS ARZSHH THY A|ARI0] O] HHS AUl SO 32 ALEA0I|H & LT
O& =01 O] It A|ARI2 A Bl 5YLICE
# zfs upgrade
This system is currently running ZFS filesystem version 5.
All filesystems are formatted with the current version.
O HHS ALESIH 2t I A|AE HAUOIM HS &= 7|ss &elg &+ AU
# zfs upgrade -v
The following filesystem versions are supported:
VER DESCRIPTION
1 Initial ZFS filesystem version
2 Enhanced directory entries
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.
SobEl Th AJAE ¢ 2{0[=0f| TSt AHM|SH W82 “J22tEl ZFS ThY A|AR &2

O| =7 [172]E FZRSHAL.
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; L (] A
Oracle Solaris ZFS AUHAE Ql E3| 2tod
0| Z0j| A= Oracle Solaris ZFS AHAF A 22|28 0= D 2t2|5H= 0] Cis] AHEHL
Ch. 2|20 AMHAF 2 2H0)| CHAM & CHELCH
O] Z0|M= CH31 22 LHES CHELICH
B “ZFS AWAE 27 [179]
B ZFS AHAFOEST| L ARA” [180]
B ZFS AUHAF BA| & HMA” [183]
B “ZFS AHHAF E8H7 [184]
B “ZFS 242 74" [186]
B “ZFS EA2 =) [186]
B ZFS EAE AAP” [187]
B ZFS EAHEO 2 7FS T A|AEI CHA|” [187]
B “ZFSCIO|E H& L 2417 [188]
2
AHARE MU A|AR £= 250 CiSt 97| ME SAL2YULICEH SA| BHE £ A2 XS
o= & UWollA 27t C|AT 37+ AFESHA| & UCH O2iLt &4 HI0|E ME L{Q| G|o|
E{7t HAZH AHAR 7|2 0| E Al 21257 floh ClAT 3722 AFRSIE 2 O|A
3 S240] A = 2| k& LICE.
ZFS AWHARO| 7152 CHS ot Z& L Ch
B A|AEYEE SO RSEL T
B 0|24 2|0 AAF 4= 204001}
B AUHARS BT O] HR YA E ALESHA| UELICH AYWARO| MM El I A|AH] =
S SYS YA S0A AY CAT S22 AL ELICH
B =E AHARS SHLEO| 7| & T AP o2 MESHH| MG EILICH AHARS SHAHO| SA
Off MAE[AHLE, Ot & ] MM || UGLICEH 7| &2 T AMAF 2fQ10| 0| {2 =4 T}
U AAHIOME AHAFGIO|E{S SHAF SHLES| YHEl A|ZH0]| 7t 2CHe A IL|C.



ZFS

180

E5 AYARS 2| M ASH 4= QUR|TH 2| BiY E8H 52 E7HSEIL|CEH ZFS A A
BHAOf| CHSH Z}M|GH LHE-2 “ZFS G|OJE] & 2 tl” [188]2 AZR5HIAI2.

B ZFS AHAF QRS D] 2 ARA]” [180]

B ZFS AYHAF HA| 2 A [183]

B “ZFS AHAE 281" [184]

AHHAES 7fs snapshot = zfs snap BHE MHE[=0|, O] HH2 0t AHARQ| O
oF ﬂ#i AREEHHCH A-AEE2 0|2 Chaat 20| A E LT

filesystem@snapname

volume@snapname

LRAE OIS 2 “ZFS 71 24 Y 27 A [17]9] 242 SZalofF ’Lct,
CIZ G0l M= friday2t= 0| &2| tank/home/cindy 2 HAFO| 4 ELICE.
# zfs snapshot tank/home/cindy@friday

r SIS AFESHHE 2E S5 MY AAHI0| e AHAS 2 + ASULCE OlE ST
= ZgUcth

# 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 2.006 -
tank/home/mark@snapl 0 2.00G6 -
tank/home/tim@snapl 0 57.3M -

2SO E £ Vst &5 0T glELICH AHA0| d8Y &~ U= TIOIE HE S5
JEL QISLICE ol g ST 3 25 L0
# zfs set compression=on tank/home/cindy@friday

cannot set property for 'tank/home/cindy@friday":
this property can not be modified for snapshots

AHLERZ 25 destroy BHS AHESHO] AA|ELICH O 2 ST Ctad 25U
# zfs destroy tank/home/cindy@friday

ClIO|&f MES| AHAF0] UZ BR0= HIOIE MES AA e & SlEH T o€ S8 a2t
2L}
Eg .

# zfs destroy tank/home/cindy

cannot destroy 'tank/home/cindy': filesystem has children
use '-r' to destroy the following datasets:
tank/home/cindy@tuesday
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tank/home/cindy@wednesday
tank/home/cindy@thursday
S AHAOIM WEE SAHE2 AHAES AAISH| MOl AFA|SHOF BELICE,

— =

destroy 5t¢| FFOI CHSE AtMISH LIS “ZFS T A|AR A" [121]8 ZRHHAIR.

ZFS AHHAE 2 2]

CH2 2HE Ahsb E GlOJE] B HHS 0|O| At A2 A E|2S S olojat 4
QIELICT, A7{E AA| 2 0 7fs Uf7| W | 2ejo| Usiol HS 2ejo| Alnj

& % QUEUICH 01 AS T30 AA SAIZ T2ia AL

AUAE R X IS S AFBSH AUAO| ARSI YELICH S5 0] IS Agsiel Bz

0] 9L AWIAS| 2 275 destroy -d BHS ALE5I0| 1|2 o 22 E A7iel] o o

BT ALAES AL 2 UALICH 2t ALAO)E SRl y

us
0| FH2E £ 002 275i5/0] Y LICE Of 7B EE ARA0 I Sl ot
QAI7} 342 ufotct 14 S0iS Ut

0| Oracle Solaris Z2|A0M= SXH20| ¢l= 2 zfs destroy BHS SoljA Bt AHAF
= MAIE £ JUUSLICE O Oracle Solaris 2| A0 M= AYARS| user-reference 7+ E
5 00|0fOF LY,

AYAL T AYAE HES A8 4 ABLITH 0|2 S0, TS P2 tank/hone/cindy/
snape10l 23] Ef10! keepS AtRIBILICE,

# zfs hold keep tank/home/cindy@snapl

rFUS AIESHHE BE T4 OHE A|A-Q AYMS HEHO 2 Ralg 4+~ JAGHLE o

L o~ A 11—

=0 L3 ZgLcth

— o

# zfs snapshot -r tank/home@now
# zfs hold -r keep tank/home@now

O] H22 T AZQ keepS APYAE E= AHAE MEO| ZIFRILICE 2 AHMOE 1R
¢ Ef1 O] 5210 A20 R4 EHJ“ Sz B2t LjoIA DRSoF BHLICE, SAIE AAt
O A= BF zfs destroy YAS ALES0] RAIE Y LHAS AAISH 1D ot AR A
UL oE S tat ?;*Q LT}

# zfs destroy tank/home/cindy@snapl
cannot destroy 'tank/home/cindy@snapl': dataset is busy

FAlE APAS MG -d S AESHIAIL. oS 28 a2t 28U

# zfs destroy -d tank/home/cindy@snapl

z2fs holds BHS ALESIH FAIE A-A S20| BAIFLC oS ST tt3at 25U
# zfs holds tank/home@now

NAME TAG  TIMESTAMP
tank/home@now keep Fri Aug 3 15:15:53 2012
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# zfs holds -r tank/home@now

NAME TAG TIMESTAMP
tank/home/cindy@now keep Fri Aug 3 15:15:53 2012
tank/home/lori@now keep Fri Aug 3 15:15:53 2012
tank/home/mark@now  keep Fri Aug 3 15:15:53 2012
tank/home/tim@now keep Fri Aug 3 15:15:53 2012
tank/home@now keep Fri Aug 3 15:15:53 2012

2fs release FHZS ALZSIH ARHA E= AHAE NEO]| CiSH RA|7F SHAIELICH OIE S
o Ctsa 25U o

# zfs release -r keep tank/home@now

2 RHAEO| SHA|E| D 2fs destroy HHES AMESIH AHAE A 4= USLICEH OIE 2T

C32t ZaL

# zfs destroy -r tank/home@now

AHA R PRECIS £ S5 YRR AUE 4 AUt

B zfs destroy -d @HES ALH Ao Z HA|IEl AL defer destroy S
= 3wt on@lUCh 1% A 42 39 0| 52 HEE orrlUTt

B userrefs S& ZH7 A AR Cliot & &2 MAEIL|Ct O|= user-reference 7}
=Eetn L gLt

—_
o

ZFS 2H4k 0|5 HIRE7|

L EAE0| OIS HiE = UR|T, ARAF0| W At SYet 2 2 H0[E] ME LHOofA
O|5= HIHOF &LICt. O S S L3 &L

# zfs rename tank/home/cindy@snapl tank/home/cindy@today
3OS B T2L 9o PRI 2ELC
# zfs rename tank/home/cindy@snapl today

AAE0| AT E U TR A|ASID} CfA 2 U TR AJARIO| C27| T20] T Ak
0I5 87| Ao 2/2islA) Lt

(B =]

i
Jea

# zfs rename tank/home/cindy@today pool/home/cindy@saturday

cannot rename to 'pool/home/cindy@today': snapshots must be part of same

dataset

zfs rename -r BAS ALZSIB Asto] 0|28 HHEHOR HIE 4 YFLIC OIS S of
St g5t

# 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
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users/home/mark@yesterday 0 - 1.006 -
users/home/neil@yesterday 0 - 2.00G -
# zfs rename -r users/home@yesterday @2daysago
# zfs list -t snapshot -r users/home

NAME USED AVAIL REFER MOUNTPOINT
users/home@now 23.5K - 35.5K -
users/home@2daysago 0 - 38K -
users/home/lori@2daysago 0 - 2.00G -
users/home/mark@2daysago 0 - 1.006 -
users/home/neil@2daysago 0 - 2.00G -

ZFS ATHAE HA| 2 QA&

I BEZHOZ AHAER 7fs list 20| O O|AF BA|Z|R| &4&L|C} zfs list -t snapshot
HHS AESI0] AP Y2 S BEAISHOF LT E= listsnapshots & 55 HEE AIE
o2 d¥sHdAIR. olE ST L3t 25 LT

# zpool get listsnapshots tank

NAME PROPERTY VALUE SOURCE
tank listsnapshots off default
# zpool set listsnapshots=on tank

# zpool get listsnapshots tank

NAME PROPERTY VALUE SOURCE
tank listsnapshots on local

OpQY A[AE AL MY AAE R E LHQ| L 2fs/snapshot CI2IE2|0f| A A A
£ QU&ELICH o|E =0, tank/home/cindy?} /home/cindy0]| O} EE AL tank/home/

cindy@thursday 2HHAF G|O|E{= /home/cindy/.zfs/snapshot/thursday C|2 E2|0f|A H
MAag = AELHCH

# ls /tank/home/cindy/.zfs/snapshot
thursday  tuesday wednesday

ChSah 20| AHAES LIEY 4= ASLICH

# zfs list -t snapshot -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home/cindy@tuesday 45K - 2.116 -
tank/home/cindy@wednesday 45K - 2.11G6 -
tank/home/cindy@thursday 0 - 2.17G -

ChSa 20| £ T A|LHEEo 2 WHE A-AS LIE

!

4+ At

# 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
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ZFS AHAR IS
ZFS AHALO|| Y3 O] AT BZF A4
2 HARO] WY S0 = AT S2H0] AHARD} T A AR 2H0f S7E LT O] &
dAto] A0 OFE7ER|QLITE T2 Lt I A AgI0| BB 0|0 SREE ClAS
BUS AL HE AIBS S92, AUAtO] used S5 Yt IHREFLICH £3 AY
A2 AAotE THE A-AEOIM ALBStE 117 CjAF 57+ Y(used 5 EE)O 201‘5*
2 olAL|Ct
T Mg
ARhAE B0 referenced S Y 2 AWAO| BHSOIHS 10| Y A AR SE HH
A S YL C
used S= A 40| AFBEIE WAO Ci3t 27} Z2 S Stolst 4 UGLICH A 97| HE T
U ALE S5 2O A2, THY A28 2 20 tiet 023 2t AgEE ey
C}. o2 S0 Ch23t 2L ch,
$ zfs list -o space -r rpool
NAME AVAIL USED USEDSNAP USEDDS USEDREFRESERV USEDCHILD
rpool 124G 9.57G 0 302K 0 9.57G
rpool/ROOT 124G  3.38G 0 31K 0 3.38G
rpool/RO0T/solaris 124G 20.5K 0 0 0 20.5K
rpool/R0O0T/solaris/var 124G 20.5K 0 20.5K 0 0
rpool/RO0T/solaris-1 124G 3.38G 66.3M  3.14G 0 184M
rpool/R0O0T/solaris-1/var 124G 184M 49.9M 134M 0 0
rpool/VARSHARE 124G 39.5K 0 39.5K 0 0
rpool/dump 124G 4.12G 0 4.00G 129M 0
rpool/export 124G 63K 0 32K 0 31K
rpool/export/home 124G 31K 0 31K 0 0
rpool/swap 124G 2.06G 0 2.00G 64.7M 0
ol2iet 55 EEO| st MY2 H 5-1. “ZFS 117 55 F& HE"8 ARSHA2.
7ZFS ALHAE Z6H

—ldHA 2

2fs rollback WS AHRSIR S4 AWALO| MAEI 0| 20| S5 TPl A|AIO] 4 Af
&S 25 FAY & USUCH O A[AEIO] YEjle AWM dY AIH2Z =l S0HLC
T2 02 o] YL 1Y 220 AArt Sust 4 JSLCt
Ol Ao = SHlista{M St AHAS 25 AMAsOF U T -r S8 S ALESHH 0
A AL AT 4 QLI
S 2A”AE SA20| US 3% -RSHS A5t FA2< AA|SHOF BLICt
20 - SYst = A Ot A|ARI0| SiAf OREE 2% OR2E7t SHAI = ATt THA| B2
EgUCH Tt A|AEIS DR E offA[S 4~ o™ SU0| MujgLCh -f 32 2% &
P MY A ABES ZA| = O E SiAI-HL T
CHE o0 M= tank/home/cindy It A|AEIO| tuesday AHAFS 2 EBHEILICH
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# 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

0| O|0f|A{= O] tuesday AHAO 2 EHHGNO O 2 yednesday 2! thursday AHAFO| AHA|
AL

# zfs list -r -t snapshot -o name,creation tank/home/cindy
NAME CREATION
tank/home/cindy@tuesday Fri Aug 3 15:18 2012

$ 1s /tank/home/tim

fileA

$ zfs snapshot tank/home/tim@snapl
$ 1s /tank/home/tim

fileA fileB

$ zfs snapshot tank/home/tim@snap2
Ol S0, & 2|4k k9] 20| &Qlsta]™ Tt H|xot 723 AFESHI AL,
$ zfs diff tank/home/tim@snapl tank/home/tim@snap2

M /tank/home/tim/

+ /tank/home/tim/fileB

=3 200|M u2 T EST +YEASS LEH-LICE += files?} LIS AHAO| 2
= LIEFELICH

Chs 20IM RS 240 U= THYU2| 0|F0| HEEUSS LIEF-LICH

$ mv /tank/cindy/fileB /tank/cindy/fileC

$ zfs snapshot tank/cindy@snap2

$ zfs diff tank/cindy@snapl tank/cindy@snap2
M /tank/cindy/

R /tank/cindy/fileB -> /tank/cindy/fileC

ChS B zfs diff FE22 A8 = MY £ CEER| HE AYE 29510 20FL

TR s ClER| W A Nzt
Dl EE ClER7t 2 YE QUL Y EE ClE2] YA%F w
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ZFs SAHE ML

Ty £t TS W AY e
Ihel i CJ2E 2|7 011 AYARYDH UM 212 AdAtOl= 81 -
=l

IbY G ClER| 7t £ AAROYSE T OH AU 8 +
suct.

Ip E& ClAEe|el 01Z0] BFE AL, R

AtMet 82 zfs(1M)S RS AIL.

ZFS SH|& 712

— —_L—_—L T
NESF SUBILICH ALAD DRI, A2 ZA| Aadslo] 430l 27t CA3 3

LS AFESHA| FEUCH £8 SA2S 2-A o+ AS LT

SxME2 277t 7tset 2§ £ I AA-ECZ 27| Al=2E= 4| 20| 4-dEl H0fE
|

B2 AHAIO|ADE OIS 4 QIALICH AUAFO| BT 22|21} AMAE 7H0]| QFA| 2
40| AU T Ot A A- AIS
U= o el AHAS AAY 4~ GISUCH o

destroy FH2 0[2{8 TH£H0| UAS R 0|

=AH=2 US W A-EE H0[E MES| S5 YEE &5t gLt

L =

EQ| 52 HEE 30| Ul HAGI2AM 2fs get 2! zfs

= - =

set
MNE S5 42 40| tigh AMet 82 “ZFS 55 &

Jz
=
rn
fin|
°
m
>

2 Z0l= FA 20| & AN 2E CAT S2HS SFEH| HEO used S5 HE 2t
O] 2{Z0l= 0YU Lt SA20] HAL T ¢ Y2 CAT IS AERLCH & AEAe
used 55 FEO|& ZA=0| ALESt= HA3 S0 LA FE LT

m ZFS =A|2 27 [186]
B ZFS =AHE AA [187]
B ZFS EA22 2 7FS T A|AR THA|” [187]

ZFS SA4|& 2r=7|

=AH=S USH SA =S T

—

O[E| HEL
PPN

A

T
CS OO Me 27| HEIZ T} tank/ws/gate@yesterday A HAFDN Z-2 A 22X 2 tank/
home/matt/bug1230| A MEIL|C}
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ZFs SAHE WL

# zfs snapshot tank/ws/gate@yesterday
# zfs clone tank/ws/gate@yesterday tank/home/matt/bugl23

Ot Gl M= YAl AFEA}OH| TSt projects/newprojectetoday 2 A M A2 2 S
7+0] projects/teamA/tempuser2 A= ASLICH 12 THS A1 21Y S7H0] cist S5
L7 2= AsH

# zfs snapshot projects/newproject@today

# zfs clone projects/newproject@today projects/teamA/tempuser

# zfs set share.nfs=on projects/teamA/tempuser
# zfs set quota=5G projects/teamA/tempuser

ZFS SAH|= AlA|

ZFS SA|E2 zfs destroy HHS ALESI0] AA|IELCE 0 S8 tH32t 25 LT
# zfs destroy tank/home/matt/bugl23
A EA2S MAGHOF 2 AHAS AAE = ASLIC

ZFS SAH222 ZFS THY A|2H CHA|

zfs promote HS ALESH0] 24 ZFS MY A|AEIS oY OtY Iﬁ'f-:.“gl =HE222 CHA
|

3 4 QIBALICH 0] 7152 ABS0] 81 T A ASI0| 2 HE TH AlAHI| 3|20 g
=2 TRl A AHIS 2|50 (A 4 UALICH E6t 0] T[S0 2| 20| Al A4
TRl A|ABIS IS 4= QISLICH A ZRBMH0| OB B =X|20| A Tp A4
G2 MTIE 4 YBLICH BAR A0 CfE AHME B2 “ZFs ZAE A 18718

YZHAIL.

Ch2 0|0 A= tank/test/productA I A|AEIO| B4l Ct2 24| T A|AE! tank/
test/productAbeta’} HE tank/test/productA I} A|AEIO| B LIC}

# 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 ® 66.2G 104M /tank/test/productAbeta

# zfs promote tank/test/productAbeta
# zfs list -r tank/test
NAME USED AVAIL REFER MOUNTPOINT
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(i (b

tank/test 104M 66.2G 24K /tank/test
tank/test/productA 0 66.2G 104M /tank/test/productA
tank/test/productAbeta 104M 66.2G  104M /tank/test/productAbeta
tank/test/productAbeta@today 0 - 104M -

0| zfs list 2 Z0|AM & productA IH A|ARIO| CiS C{A T Z7F A AL HET}
productAbeta I} A|AEIO 2 CHA | AHSLICTH

O A|ABIO| O|FS BHY =A| Tl Z2MAE &2 4~ USLICHL OE ST oSt &
SLIC

# zfs rename tank/test/productA tank/test/productAlegacy

# zfs rename tank/test/productAbeta tank/test/productA

# zfs list -r tank/test

MO 2 2 HA| T A|AEIS HAHY 4= ASHICE o

i
i
re
o
ojo
B
my
o>
r
o

# zfs destroy tank/test/productAlegacy

ZFS Gf|o|8] H& & 4

— —

2fs send YU HF 22 20| 7|2E AYAto| AER] HFS
M3 AERJ0| MMEILICH 222 THY L CH2 AAHOR XY
2|

2l e 2 USLICE 2fs
receive P B2 HE 2H0| S = AEZ0| 2[Y=[0f Qs AHAS OHSL|CH
U AEZ0| S4IE Z2 A OHY AARIE WM ELICH O] PO =2 ZFS AHA TO|E S
HEot ZFS AHAE TIO|E L T A|ARIS 418 4= QUELICE CHS Ho| o § & Rott
A2,

m “CH2 Ui A Z 02 7FS H|0|E] A2 [189]

m ZFS ARAE S [191]

W CZFS AR AL [192]

m ZFS AHAE AERO 2 S5 P 2L A8 [194]
m CSREHZFS AYAF AER] ML U 2417 [196]

m “ZFS C|O|H &1Z& 54" [198]

ZFS Hl|0[E] M2 2lal AlS = MY £2482 taa 25Ut

m QE{T0|Z WY HE - OIS Il
dAle.
DR
m ) oj) 2ol
m ofy 22|

W IR AJARE AGIA O A
3 T AlAY o2 2lS

©
!
%0
rol
oxY
o
e
m
|H
I
©
[N
1
10
Uk
u
g
njo
[
o
13&

Bl I K|S BAIES 247 BHE D T2
2|2d= 4 zfs snapshot 2! zfs rollback @HS A
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ALt

m O}7I0|E [EI2|E| - tar, cpio, pax 52| OF70|E FEI2|E| L= EfAL B HF S ALE
5t0§ ZFS Gl|O|E{E A e o UESLICH A tar & cpio= NFSv4 AEFY ACLS 2Ht
E| HEetR| Bt pax= DZ A 2EL|CH

CI2 Wi A= o 2 7FS O|0|E 2|2}

o
ol

zfs send & zfs receive HE 2|0 % tar & cpio HE 59| Ot7}0|
ZFS MUS A& =& JEHCH o|2st RE2[El= ZFS I &4 &
SUBLICH tar U cpio Y0 HEBH SHE HOISAAIL.

ZFS L EfA} BHR A F 0| CHSH 2|4 A E= Oracle Solaris 11.2 E2|A EE 2FR5HA|
2.

ZFS ALHAE AE 2| AIHH

—JHA—oOo 1 2

2fs send B AFBBI0] ZFS T AJAS L 20| AUILLS AUA AEZOR bigh

BILICE 021 CkS 2fs receive BYS S5 AUM AEYS ALBH0] 2FS T AlAH &
u]

= =282 Al 25 & ASLEL

AHIA AEZS DIEE O ALBE 2fs send SO T2} CHE RO A HA0| MAE

C

B A AEZ - GO|E MEZHSEE AZHRE 2| Fot AR B2E T|O|&] ME 2
H=2 g ELC
zfs send YO 2 MME|= 7| )
AMNAR E= 58 o HE 2L HHS0M A HE AHAO] Ot AL AE
ELNES= PR =

0
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(i (b

AER 7| MY £l 22 AER0| 3 ) 0|4 BEE AER QUALICE C}S | T}

2| 80| AER™ 7| 2|7} UsLic

m 23 AR 7|7 - QWS ClOJE ME Y 24 RO HELICH 22 A0
25 ESELC 2AE G0[E HEO| A20| YHZ0|M 2 HE Ao 24 20|
Obcl 2 YU Tl0|E| METF AER TH7| 2o Zate]| &L AERIS wroaind

Oie AEa 20 @2 H0IE METH A0{OF LTt

CIOIE] ME X aiT 220] ZEE ChF S22 Ud EYAIL. Of2fl BAIZE A
2 HYe|ACt D 7HY I

NAME ORIGIN

pool/a -

pool/a/l -
pool/a/l@clone -

pool/b -

pool/b/1 pool/a/l@clone
pool/b/1l@clone2 -

pool/b/2 pool/b/1@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 -
L2 A2l 2 WdE =4 2E2 TH7[X|7t AU

# zfs send -R pool/b@send ....

Ol 7|2l CHS 3 2 A U S8 AEYOR 2HEL
TYPE SNAPSHOT INCREMENTAL FROM

full pool/b@pre-send

incr pool/b@send pool/b@pre-send

incr pool/b/1l@clone2 pool/a/l@clone

incr pool/b/1@pre-send pool/b/1l@clone2

incr pool/b/1l@send pool/b/1@send

incr pool/b/2@pre-send pool/b/1l@clone2

incr pool/b/2@send pool/b/2@pre-send

0| =230|lM pool/a/leclone ARAR2 =4 AEF IH7|2|0f Eotk|| hg LTt T2t
A 010 pool/a/leclone 2HAEO| U= SOAM L O] =4 AEY I7 |2 E WE 4 UG

Lict.

m SEH ASY IR - A YE HOJE HE U £ FSOR IYYUCE B AEY
If7| 2|9 G2| £7F ALARR AE2U0| BEE 22|E ClojEf MEQ| 2EO| O FS
E3%|7| S UICE J|EH O Co|ef MEC| §20| FYZ0|M AYE Aisto] 24
3120| Ofl Z2 22| AS 2D} QA S2AFLICE 5122 ool AYE S0l
FEH AELYS 0|R Z2H0| YT MHFLICE
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LS =T

OE FE22 Y9E =8t AEY 7| X7 US LT

;O

# zfs send -r pool/b@send ...

O] I{7|X|= L3t €2 dall & S 2EF2=2 g EU T

TYPE SNAPSHOT INCREMENTAL FROM
full pool/b@send

incr pool/b/1l@clone2 pool/a/l@clone
incr pool/b/1l@send pool/b/1l@clone2
incr pool/b/2@send pool/b/1l@clone2

0| £30f|A pool/a/leclone AHLEE w8t2 AEZ I)F|Z|0f Iete| | Qf5L|CE ot
I.A-l o||:|| pool/a/1@clone ALHAkO| OI'— 0”A—|EI|- ol _'_9_|-7~'| AEEI I[H;l]la I-% _/'\_
UELICH 0] S22 9lof MBS 2A| A== 1§7|2] A|Li2| 29 FAFELICH
m SPHO o AEY IHF(2]| - AEF I§7|R(0f| Eet(2] 9I2 HIOE MEO| S5

A| g¢gHCt. 0 S8 AE2| Ij7 || O} PRO= AMNELICH

# zfs send -rc pool/b@send ...

Ol Ij7[2|= tt52t &2 WA ¢

=

OlN

2 AEZOR IHELICL

TYPE SNAPSHOT INCREMENTAL FROM
full pool/b@send
full pool/b/1@clone2

incr pool/b/1@send pool/b/1@clone2

incr pool/b/2@send pool/b/1@clone2

Sl S8 AEY0 pool/b/lactone2 AAte] HH AEYO| Y2O2 94 F
44 10| pool/b/1 AHAFS *% = AE U

2fs send BYS ALSSH0] AAE AERI0| SALRS WL T P2 AAHO| [12 B EE
99 C|O|EIS #Qiot O ALSE|E CI2 AAGlS| T2 B0 s AYA AESZ 2AI
4+ QISLICE 02 SO, 22 A Aslo| T2 Bof 9l AA AERS HA5HH C12 2}

HIRS 22 AFESHIAIL.

# zfs send tank/dana@snapl | zfs recv spool/ds0l

zfs recvs zfs receive BP0 Clist HHOZ ALES 4~ Q& L|C}
=

Al ASRUS C}2 AAHOR WS FP ssh
2 AFBUAIL. OIS S ChS 3 2BLICH

sysl# zfs send tank/dana@snapl | ssh sys2 zfs recv newtank/dana
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[l
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0x
=

ne
z

>

i
o

T

)J
o
_OTE

2
2
2
oot
=
o

AR Q14 (snap1)= 0|7 AHAO| D SHRY Q1 (snap2)i= 0|7 AWARILICE O] 2 &
= 5410| §335t2{H newtank/dana Tt A| ARO[ 2250 HL|CH.

AT - oleh 20 11 AJAS0] M 11 A=0] A3 CraDt Bl2st IAX[2 &7 =
S AGHAF A1 2HQI0] ATfet 2 Qlestct

cannot receive incremental stream of tank/dana@snap2 into newtank/dana:
most recent snapshot of tank/dana@snap2 does not match incremental source

S LUMS pAE MY A|A-OE 450k g

I &t 3
%JEOH HMA3HOF SHEH atime S5 YEE off2 YSHUAIL.

S b et ARZ At
snap1°| e 7|2 -r|0” oI ZIZ* t71¢t ﬁf% %!Lllif snam snapzszr 22 O A|AE
OllA A4Sl Ho 2 7HRE |—I Ct. o2 &H Cta2 €&

I.
sysl# zfs send -i snapl tank/dana@snap2 | ssh sys2 zfs recv newtank/dana
O] &t #E2 ¢l o2l 3= F=22 25Ut

CH2 1L AIASY snapshot10)A] 32 AES WA 53 CHS T 22 BAIR 7} Al
guict
= .

cannot send 'pool/fs@name': not an earlier snapshot from the same fs

SAIES 0121 7| MO B FRO0l gzip YHOZ ZFS AL AEY BHES YR
N2 o2 S8 trg 2} gLt

# zfs send pool/fs@snap | gzip > backupfile.gz

m AEHAE OHY A|ARIO] 25 AL T

B O A|ARID} B= 4 OHY A|AEI0] O E SiA|E LT

B O A[AR 41 SO0l = OhY AJARIO| UM AS 4 Siﬁl—l .

™ —’,‘—ﬂ@' %% I.OI AlAE-IIO| Z-|_/.\_E|'— Eo}oﬂ 21H3|. |_||:|._

m IO A|AEIO|E0| 0|0] Z2AMe AL zfs rename %%ﬂ% AFESH I A|AEIO| 0|2
g HE = AsH Tt
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o

# 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

i
i

oS ZaL o

Chef DY A|ARLS HESH AL CHSY CHE S& W&S sdstHs 89 HA a4 It
ol \|AEIS ZuH5{{0f L}
—o= 2 =]

)

t t

sys2# rm newtank/dana/file.l

ojo
=2
i
=
N
ol
1l

Al HA Ch31h 20| I A|AE-S HERLCE

T8 2 tonkdanagurans0l S SB HSE SYHUCH 2L M B 4uiS 24
ofed A £A1 T A|/\Eﬂ% BH3H O b E
et 4 UBUCH 0|2 ST et 25

SE LYME SIS R e THY A|A&I0| 0]0] AO{OF SfLICt.

TR A|ARIS BIZSH CES A B2 AYAS £AI51| 213 441 TH A|AS SH5H7| O
JLt-F SHS ALSSHA| %2 B, CHST B2t DA BAIEU

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

F S4H0| HB57| 20| TFS HAPE SaEL

—

E

B O AT AWNO| B2 A4 UG %S
22 AR} BrEELICH

F SR 240 B =R 1

B 2fs receive BHO| AYE S AACH UX|5HA O T2 T4 A AHIO| 0[S S M
2 ABE 2 B4 £410] BF AR 4T S 22 22 A} el

ct.

cannot send 'pool/fs@name': not an earlier snapshot from the same fs

ZFS & 2EE UWE ZLIET

o

CtS zfs snapshot 7-22 dry-run 2=0{[A ZFS AHAF AEZO[ 0fl ¢ 37| S AlSELICH
37| o2 ALRSI0 15 AER Aixo) UES SHE 4 ATt
CHS dry-run 28 AESH0] 2YA AEG T7|S oflee = AR B = ST

# zfs snapshot -r tank/source@snapl

# zfs send -rnv tank/source@snapl

sending full stream to tank/source@snapl
sending full stream to tank/source/data@snapl
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estimated stream size: 10.0G

pv @HS zfs send BHIM zfs receive HH ALO[Of &4Q 3|'01 HE AEZO| ZIGHEE R
LIS & ASULCE CH ool M= /inRH FHO| 2EE 7|5 oYU CE 2% CtS
CHIR| U Sof AUALS ML SA0] RUEE E L{Ct.

# zfs send tank/source@snapl | pv | zfs recv pond/target
882MB 0:00:10 [95.4MB/s] [ <=> 1

AhAl AERI0] 25| £AIE|B 2RE DUE(OIM & 441 27|18 AEBLICE 0 S0
cret 2t

# zfs send tank/source@snapl | pv |zfs recv pond/target
10GB 0:01:55 [88.5MG/s] [ <=> 1

EY OU NAH S5 YL US A ZFS AN AEYS AEY 4 JUA|T, APHM AE
2S +UY U TS 27 S5 22 U2 AW 4 ASUCH L= AN AEAS 2415}
Oof 22 Ot AARIS CHA| B Tf /2 55 & 20| ABE =S AEY &~ ASHLCH £
S AUA AERIS AT T T AAY 52 HEE AL oroR AdE 4 AsU
m 272 S5 AL IS 2 UQle BR)22 ==2[2{H zfs inherit -S& AFEEILICEH
SE ZE0| 4l ﬂ,l'OI_SiE A2 zfs inherit -S HHELS -s SM /0| zfs inherit HH
= 2dste A SLYULE S5 0| 41 20| g2 zfs inherit -s FIS A
SO Al 2R g2 T H77|-X| zfs inherit @HO| 4l IS HEE o=z O0iAY
SrLfct
B zfs get -oS AIESI0| AH2& 7| 2440| Ol RECEIVED & 5t5H & QAL EE
5t & ol |C}
= T Mg

= L
zfs get -o all HHES AR50 RECEIVEDS H| 25t E: g8 ZTEt
B RS G0| zfs send -p SHS AESIH S4 AELHO| S5

Ct.

B zfs receive -e S AIEoIH HSE AYAF 0|52 ORX|t QAE AFESHO A AW
sEO0|EE &l 4~ SL T O 01|Z‘||01|H poola/bee/cee@l 2X'HAFS poold/eee

I A| AR S5t AHAF 0|5 2] DFA[T 24~ (cee@l) 2F AL S = PNE

2 E
1
r=
i
=

# 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
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poold/eee 44K 134G 23K /poold/eee

poold/eee/cee 21K 134G 21K /poold/eee/cee

poold/eee/cee@l 0 - 21K -
B0 et HE AEZHO| MY AL SF HEIF 240 OFY A|AR0| HE &[] 7L =2
2 I AIAE S5 FE(0]: mountpoint S5 AL gH0| 22U Yl 4 AT,
O E S0, tank/data It A|AEIO| AL compression S& AEI7} AR Q&0 2 ML

.I
IBLICE tank/data It XSS Agiste S2 Hu(p SH)E AgH0] U B0] 23

—HEHAL O™ —
E|0] compression S5 HYEII AL 2 HYE HEiZ S4EL,
# 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] Of|0i|A] compression 55 2= AHAO| bpool = £4IE I AlECZ AHEL|CEH et
M bpool/datadi| Ci{ St compression 4f2 on® LIC}.

575 9/5i 0] A5 ASRAO| M 2 restoreporl 2 UL HL A2 As £ i
S 25 RAGtAR} & 4 JGLIC O] R 2fs send -b HHS ALESIO] A2 LM ST
HEE 22, 0|S SO ctgaf 2L

# 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|ofl A compression 2f2 of f2IH|, O] = A& tank/data It A[ARIO| AHAF QFS 7F

= LIEFELICH

Agst AS0| 22 Tjol N2 5 Hi 30| YT 0| ASAS SMF T 0] S
=2 A8 ogoz BRI 215 receive x BHS AIBSHIA. OIS SOf ke B
2 Uil 20 OofEl B E IO AAY S HHS ALE5f0] & CIRIER| THU KA &
S AUAF AERIS ASTILICE Off 7/Ef 52 FE 22 AFBEIA YBUC

# 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 FHS ALESH0] =8t AYA0| £-4IE|R] §F2 R SUE I A|ARIOM RE S5
2or 28Ut
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# 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 A
ST ZFS AN AE- WE U U

o
0| A0|M= zfs send -1 2 i R%t% Af_g_ﬁl-():' 2ot %ﬂ’ﬁ

ot AHAFAERIS HME L 4

St= O CHs A FH L CH.

S 7FS AUA AR WS U SN IS T ALl REISHIAlS

B zfs send -I FMS ALE5H0] o AL RE SE AEZE F4 AHACE HES
o JAEULCH £ 0| M= /2 AYAM S22 AEZS M6t BX 22 2=
o JAEULCH S2 AEYS ot £SO H2 AYARO| QLO{OF LY

B ofs send R BHE AIBFH0] RE B4 I A|ATS] BA| ASAS UST 4 USL
. 27| ASHO| +4EIH 52 Hu, AU, 24 I AlAD & 20| 25 23]
LU,

B zfs send -r SHES -c M Q0| AFRSFID zfs send -R S AEZI I{F|R|E AIRSt=

o

= =]
2 Astof M2t 24|29 origine
H='” [189]° ZIUAIL.

=
B ZHS EF AESO S SA LAE-E WEY & UL

0=
Jm

FSH
=]

= S 2
7| al AI-]-” 2I-%-Io| H2g

LICk 2EMISE LSS “ZFS Athht AE2] 4]

m AL QT A AR O|F BIRI| 2 AR 2 122 S5 ZE0| tist ¥
& AF0| &gt
m SAAEES #*ﬁ* T 2fs recv -F7} A|AE|Z]| L2 2L G0 ME At 2t10|
SAIELICE O] B zfs recv -F FEE SIY T35 AR EW o|0|12 E2HLCH
B CHE(zfs send -R A|Q]) -i £= -1 AR0|= -17t ALEE H2 snapA2t snapd 7t2| &
= 2”A0] HEELICE -7t AFEE B2 snapd(2& S5 =0 oish T dESE Y
Ct.
B O[2{5t Al RQ| 2fs send LEES £AIGI2{H 40 A|ARIO| AEE HES | Y5H=
ADEQ0 HHE L3 S0/0{0F LT AES A2 SEELICE
Lt 2[4 AHE°JI01 HHUS ALZS Z2 0| 2 HUOM AEZO0)| HMAS 4~ gl
LICt o2 24 SHS AHESIH WHE AEZR2 Bi™ 3 20|14 EE HH 3 E
5

=2 T Mg

AN
=] [« )]
EH%DTM&AMAuu:mqaﬁ SMS AZSI0] WSH 2EY
W 2[4 A3l Z0|0f0F LT,

o 6-1 B25E7FS AUAE AE 2] 2

2fs send T SHS ALBSH0] B2 AYA TES BLI0| A0 ZBHE 4 9

ST U3 ZaLo
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# zfs send -I pool/fs@snapA pool/fs@snapD > /snaps/fs@all-I
212 T2 snapB, snapC 2! snappE A|HE&L|CT.

# zfs destroy pool/fs@snapB
# zfs destroy pool/fs@snapC
# zfs destroy pool/fs@snapD
AT AdAtg £ASY CFS PYS ABSHIAIL.

o

# zfs receive -d -F pool/fs < /snaps/fs@all-I

# zfs list

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 -

2fs send -1 YHOR AL} S AULS ZE5H0] ZBE COE MES UE 25 9
LI 02 5B Cr23 2Lt

# 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

zfs send -R HS ALESIO] ZFS THY A|ARIN D= Z4 THY A|A8 L HHE AW}
2| 2S£ QUELICE O] AEO| SIS S5 Y12, AUA, F4 Y A2 Y 23

20| BE BRELC
Ckg OO A ASHAO| ARB A} THY AIABIBOR A4GIStELIC SfLio] BA) AE2o)
DE AR AUABOR MAEQISLICH CHSOR, U2 T A AT} ARIAO| AR E
Ctg Saels

# zfs snapshot -r users@today

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
users 187K 33.2G 22K /users
users@today 0 - 22K -
users/userl 18K 33.2G 18K /users/userl
users/userl@today 0 - 18K -
users/user2 18K 33.2G 18K /users/user2
users/user2@today 0 - 18K -
users/user3 18K 33.2G 18K /users/user3
users/user3@today 0 - 18K -

# zfs send -R users@today > /snaps/users-R
# zfs destroy -r users
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# zfs receive -F -d users < /snaps/users-R

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
users 196K 33.2G 22K /users
users@today 0 - 22K -
users/userl 18K 33.2G 18K /users/userl
users/userl@today 0 - 18K -
users/user2 18K 33.2G 18K /users/user2
users/user2@today 0 - 18K -
users/user3 18K 33.2G 18K /users/user3
users/user3@today 0 - 18K -

CHE A0l = zfs send -R HHES AHESIO] users MY A| LB S4& ot=2 =45t =

el AEZ-Z CHE E9I usersZi H¥EL o

# zfs create users2 mirror c0tld0 cltldo
# zfs receive -F -d users2 < /snaps/users-R

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
users 224K 33.2G 22K /users
users@today 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 -

users2 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 -

ZFS 4|O|E{ HA =4

zfs send il 7fs recv BHS AIE3I0] AYAFAEZ HSS T A|AEIO|A CHE A|AEIC

4 EMC’* T O'ALICP ol =¥ ttat 2y

—_

—

# zfs send tank/cindy@today | ssh newsys zfs recv sandbox/restfs@today
22 tank/cindy@today A UHAF H|O|E{E A48t sandbox/restfs I} A|[ARIO 2

0l
S LIRILICE £ newsys A|ABHIOH restfsetoday 2RiAEE BHELICE Of 0|0l A= AHE AL}
sshE W& A[LHOM AESHES GRS LT
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[Sniy it}

FESHO] BF UNIX HeH=2C Z4 MEAQl Hshs
|.

m “Solaris ACL 22" [199]

m “7FS Opof| ACL M4~ [205]

m “Verbose YA Z 7FS MUOIM ACL B L HA|” [207]
B ‘Compact AS2 7FS IO ACL B & HA|” [218]
B ZFS IO E4+ 54 A&7 [223]

Solaris ACL 2 &!

0|7 B{H9| Solaris= 2 POSIX SHIE ACL ARl 7| ket ACL T3S A|AHELICH
POSIX SBHZE 7|4 ACLE UFS TS B35 5t G ALRE| 2 NFSv4 0[Z12] NFS BZe
2 wistglLct,

S 2EYS 25| A-EYLICE M ACL 7812 NFSv4 ArZ0f Ho|E TH=, NT 2Bt ACL
off 7|2ket Crefet o|0jES AlS LG,

M ACL 230l 22 2t0|H2 CEat Z&L .

B NFSv4 AFQFO| 7|8H5IH0H NT 2EHY ACLD} B EHL T

m 2O MOl WM A Mot MES HZ LT AFMSH LHES B 7-2. “ACL HMA A
shg AZRSHAIL.

B setfacl & getfacl HHO| Ot chmod & 1s HHOZ M Tl HA|EL|CT

B UMA HSHO| T E2[0A ot ClHER| 2 AL = YRS A Yote & CHYSH &5
O|0|2E A|SELICE AtM|GH LHE2 “ACL A% [204] 2 ZRSHIAIR.

UYE ACL2EES HE OFY HotECE 2 MESHE AMA A0 E AHZE LT POSIX =2j

IE ACLZ}F ORRIZER| 2, A ACLZ2 O] HM|A A0 S=(ACE)22 I L
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Solaris ACL 2%

POSIX EIE AEIY ACL2 THY %h% AHE5H0 O H 60| 5| 8&[10, O™ HBHo| A
2e|=2] Zo|ELCH M ACL 2E0|= HMA HA| F&2 F= ALLow 2! of DENYZH= & 7t
ZI SO ACEZt UELICE. w2t HEt 1IEE dolst= EPO'ACEE$E1 ACEO|| H2o|g| |

T [ulln)
0jS B2 38 TE ALER OIS 223 4 UBLICH

LS = o L1 =2 T HAY

NFSv4 AEF ACLZ} POSIX EBfZE ACL AlO|Q| BiSt2 Ct21f ZH5LCt
m cp, mv, tar, cpio, rcp HHD 7*8 ACL QRIAlI LEIZ|E|E ARSI ACLO| ESH=l UFS
nale o ZFS T2l A|AEIO2 MAst= AL POSIX E2fZE ACLO| S35 NFSv4 AE}

QA ACLZ HHStEIL|Ct

m UL NFSv4 AERY ACLE POSIX S ZE ACLE HEBHEILICEH NFSv4 AEHY ACLO|
POSIX S2HZE ACLZ H&HE| 2| 91O P Cr2 3} H| 25 BIA|R| 7} LELICH

# cp -p filea /var/tmp
cp: failed to set acl entries on /var/tmp/filea
m A Solaris E2|AE Halist= AA-IO| 22 ACL SH(tar
tar L= CplO otZto|E % ot= A2, 0| Solaris H2|AE 4
%—?—é 0 ACLO| &AL,
o2 25 SHE OHY 2E2 2E&X|2HACL &=0| 2AIE
B ufsrestore @HS AFESIO| ZFS It A[AHIO| G|O|HE S _/I\_ USHC 2ef g
O[E{0] POSIX 2EtY ACLO| QU= B NFSv4 AEHY ACLZ HStE L T},
m UFS ThAOf NFSv4 AEHY ACLE 8ot Al=otP CHE2t H|5t BIA|R| 7t LHEHE
LICt.

-p EE&= cpio -P) 22 UFS
HSt= A|AEIO| OF710|E

chmod: ERROR: ACL type's are different

m ZFS IHUO]| POSIX £2EtY ACLE 285t A|=5HE CHS1} Bl G HIAIR[ZF LHEHE
LT

# getfacl filea
File system doesn't support aclent t style ACL's.
See acl(5) for more information on Solaris ACL support.

CHE ACL Algh Atet L 4 A Z0fl TS AtMISt LHE2 “CIE Y AS2=2 ZFS HO|E| A

oz_l

A [189]2 RS2,

ChSt 22 & 7HA| 7|2 ACL gA0| Al5EL .

m Gk ACL - 7|29 UNIX user, group 2! owner S5 0F ILSHSHL|CT,
=
o

.
Y FES MBSO T ACLS 285t AIL.

-

chmod [oOptions] Alindex]{+|=}owner@ |group@ |everyone@: \
access-permissions/ . . . [ :inheritance-flags]:deny | allow file

chmod [opﬂons] A-owner@, group@, everyone@: \
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Solaris ACL 2%

access-permissions/ . . . [ :inheritance-flags] :deny | allow file ...

chmod [Options] A[index]- file

B SYFACL- 274, A5 & 2= AE
EEHJ MEZS E°*3f71l—f i—. | 7|2 &40 Of'r_' CHE %“ilgi gEEUL

CH BY P22 ABSI0l 2B ACLS MYFHIAIL.

chmod [oOptions] Alindex]{+|=}user|group:name: \
access-permissions/ . . . [ :inheritance-flags]:deny | allow file

chmod [0ptions] A-user|group:name: \
access-permissions/ . . . [ :inheritance-flags] :deny | allow file ...

chmod [options] Alindex]- file

Og =20Me the & S8t ACLE 37| fIsi BHO| AL2%l= S40i| cisi g
L[C},

owner@, the ACL 22 @l5ll ACL-entry-type2 AR EHL|Ct. ACL-entry-
group@, typesOf| CHEH AHE B 7-1. “ACL 2 23S AZRSHIAIL.
everyone@

user or A ACL F2E I3l ACL-entry-typeS AlESILICEH AFRZL 2 1O
group:ACL-entry- 2 ACL-entry-type2 ACL-entry-ID, username £+= groupname T
ID=username or  m3ksl{of BHL|C. ACL-entry-typesOil LSt AHES & 7-1. “ACL 8=
groupname RS YZSMAIL.

access- 20| i 2{RE|E kA AFHS AHBILICE ACL M|~ B0 Of
permissions .../ St M2 B 7-2 “ACL UM A HEPE 2IRFHIAI2

inheritance-flags  ACL 4% 2§10 Me4% 82 AHFILICH ACL 4% B2 10 cf
8 42 B 7-4, "ACL 44 BH 1S HRFHAIL.
deny | allow QA& 0| L0 Ei= IR O AHBILICH

CtS Of|0f| Al owner@, group@ £+ everyone@Of| CHSE ACL-entry-ID €10 ZAHSHR| Q& LICE
group@:write_data/append_data/execute:deny

CHS OOl M S AFSAHACL-entry-type) 7t ACLOY| ZLBHE| 22 AcL-entry-ID7} AELICE
0:user:joe:list _directory/read_data/execute:allow

ACL &=0| CtZ1} FAFSHA EA|E LI,

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

Of 0|0l M 2 £ index-ID A F2 74 £ UID, &, 2E A0 tiet 62 =0
= ARHSILICY ch
=2

ZotEl Cid ACLOIIAM ACL =2 AlEeY mod PO index-IDE A|E5t0 +F
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Solaris ACL 2%

& ACLe 22 AZE £ QISUCL OIS S0, TS 20| AA ID 35 chmod FHO|
A= MY 4 USUL.

chmod A3=user:venkman:read acl:allow filename

Ct2 HOf|M= owner, group 2 other®| ACL B39l ACL &2 S3S dHEHL|C

B 7-1 ACLE= 7Y

od

ACLES /d

owner@ HH|o| 2720 R E BMAE A F LTt

group@ Ao A7 IS0 RO HMAE 2| HTL|Ct

everyone@ CE ACL =1t Y2|otR| s 2E AHEAIL D80 208 WMAE 2L T

user AL} 0|52 2 A 9| 27} ALE A0 2O El WMAE 2| F LTt ACL-entry-IDO|
username = userIDZ L &t5H0F SHL|C} 20| R&38F %A} UIDL} usernameO| Of

o 249 HRE ACLBE R

group E0l8e=2 7—.”71| 27t 2E0| R01E BNAE 2| ZBILICH ACL-entry-
IDO|| groupname 5= groupIDZ Z&+5H|0F SHL|CH 70| S& 8t 22} GIDL
groupnameo| Ot 2 22 &l ACL &2 SEALICH

CtE HO| ACL A& HMeto] EHELICEH

H7-2 ACL HM|A M5t

Compact 8MA A
3

uy

nx

A& B

ok

add file W A Y& ClME2|of| 7tots HEHALICEH

add subdirectory p Cl2ME2|0 512 C|lHER|E oteE = AUFIRIL|CE

append_data p A L R| OkG&L Tt

delete d ]1}0|o AfA|SH= HStULICE £ delete HTH S210f| CHSE AbAM|GH
LH8E2 E 7-3. “ACL delete 2! delete child Mot S2"S 2t25HY
*|9.

delete_child D ClER2| o] MY E= ClAE2| S AfAote HetULICH £
delete child #ot S0 CHSH AtM|SH LIS H 7-3. “A CL delete
2 delete child Hot S2S IRFHA|L.

execute x ms AlistAU tAE2|o| W8S ZASks MetYLITH

list directory r CdE2|e LHES LtEsts AT

read_acl c ACL(1s)S A= HotlL|C,

read_attributes  a ool 7|12 £4(HIACLE He HEHULICH 7|2 £42 stat 2™
L4002 7HRELICE O] WM A DA HIES 51 E5HH AHE|E|T}
(1) U stat(2)E Aae 4 ASLICE

read data r ool Lge e AHstuct

read xattr R ohUo| =HE £48 AL T SHE &7 CIAE2|0|M 23
= St aellic

synchronize s A AL 2| FE LT

write xattr W SHE S48 CE L ST £ CEE2|of A HTHILCH
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Solaris ACL 2%

Compact HMIAH MY

oM~ At 5t
O] HEIS AFEAI0] SO[31el TR AP TS| Sae &4 Clea]
£ S o+ AU £ ore| AT ARBAIe| 4 WMAE A|
oyt

write data W ool LHES +dstALL B = HSHLICE

write attributes A ojel = ClUER|Qt HEE A|ZHE BE o2 HASH= HoHlL
=3

write acl C ACLO|| A= M, & chmod BHES ARSI ACLE d5t= 58
Lot

write owner 0 OHUO| ARAILL Q&S HE St HetYLICh E= THUOH chown &£
= chgrp BHE A= sHYLIC
ool ARHE F|ot= Ast £e= O O ARHS MRXWf
THeeR £5t 1EC 2 HFste MU I £= 08 4o
HETE Atgzrl-t 8o = HAGHAD PRIV FILE CHOWN 2 GHO| & :|1|

28t

CtS HO A= ACL delete L delete child S2H0I| CHaH RFM|5| AHELICE

’7-3 ACL delete & delete child H35t -2}
T2 CHES| At CHAF 24| A5t
ACLOIM AHI 518 ACLOIM A 74 A7 H510| 2| Y52

e

ACLO|A| delete child & & e e 312

ACLO|IA| delete_child HE 32 He e

ACLOJA write 2! executeBt  && 52 5

E=3

ACLOiIH write & execute 7{ S|& He e

=

ZFS ACL HE

¥ =2 43

ol

OS ACLZE2 718 dots =2 dY5l= Ui ACL MEZ HE8Y £ JFUHCL TF
A E2 ACLMES AHEE £ ASHICH

ACLMIE 0| IZSHEI ACL ASH

full_set DE Yot

modify set write acl 2! write ownerZ A|2|5t 2 & HTH

read_set read data, read attributes, read xattr 2! read acl
write set write data, append_data, write_ attributes 2! wrlte

xattr
O[2{5t ACL ME= D|2| 2ol +=de 4= ST
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Solaris ACL 2%

ACL M40| A8 S22 M2 OIS DY T CIRAE0IA 22 ClE2]0| 7|2 HstH|E
S DB 40 ACLS 443 4 IES e HYLIch

lEso= ACLE Alslx| SgUt Clal=2io] STH ACLE SH5HH 54 L=
2 44e2] QaUCh T EE ClER o) ACL| 442 2 -3of BILICH

CHe HOof dEY &% Seiart AL

2t - SiAf successful access, failed access, inherited 22 1= SMB AH 0|2t HEE
L Ct,

H7-4 ACL &4 &2
ik ] Compact &% &2 49
a
file_inherit f Ho Cl2AE2|0|A ClAE2|o| IIURDE ACLES AMSEHL|CH
dir_inherit d 52 CHE2|0|AM M E2|o| 5t2| ClMER| 20 ACLS &%
[ S[=g
inherit_only i 2o CAE2|0|M ACLS A&5te|, Tl ER| AH4|7t Ol A2
DF': ot = of2| ClAE2|0f 2t AL of Zei0A
25 '—HRO A|45t2{H file inherit SeldL} dir inherit
I[EHJ( = = 7t Eaguct
no_propagate n 22 CAEL0|M ClHER|Q HHA Y HH =2 0HFHAY
oLt &4 A= ofd) ACLS éb—.—%H—| Ct. o] S2401A
AL '-Hﬂo 2| 45t2{H file inherit Z2i1L} dir inherit
%EHJ(EC == ChH7t 2ot
- s glg £0{El H5Ho| iELIct
successful_access s WML HIS B LT L= ZALAZEE ARER| R E
LIEFALICEH O] Z2i 0= HA E= L ACE KA & AHE
gt
failed access F QUM A0 MINE ZR 22 L= ZAHZEE AXEA| R E
LIEFALICEH O] Z2ide ZA £ L2 ACE S S ALE
ot
inherited I ACE7} HEE[/USE LIEFELIC

HE0{, aclinherit I A AR S8 HYES ARESIY o FASHE HAst 7|2 ACL &%
Z{2H2 Tl A| AEOf Al o rje

oX
o
4>
$0
o>
i
Iul
PN
=
roh
=
U

ACLSE HE

ZFS It AIAE*' l= ACL 442] £ 52t 2 chmod 20| ACL 45 2tE8 ZZ5t
C12 ACL 52 A7 B350 ASLICH

rir
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ZFS TR0 ACL H

B aclinherit - ACL 4r&0| S22 Z4eL

B discard - Al Z44|Q| A
L|C} Ot = ClHE

B noallow - Al ZHA|Q| A
Cf.

B restricted - Al ZHAH|S| A2 ACL =2 A4S I write owner 2 write acl #St
O] A& L,

B passthrough - S& & Zf0| passthrough® A4 &l
El 2=z MU0 HHELICH RE0| s = 45 7IsSHACEIH Qe 82 &
2 D20 2ot 220 et 2201 - EL o

B passthrough-x - passthrough®@} 2|0|20| ZtZ|2F Ct passthrough-x7t A2 2 A
Y 32 d8l(x) et2= THYUO0| YYELCHA™Y HeHo| T 4y 2E2 285
1 2E0 s F= o445 7ttt ACEZL e BF

HEZE 2= I &&= ACL E=0| §is
2z A E2|of dot ZEot g LT
T, UM RYHO| deny?l &% 7HsTH ACL &2 S&EL

C

aclinheritQ| 7|2 2 E &= restrictedL|C}.
B actnode - TS 22 DS T ACL S22 25171t chnod 1Y £2 ACL 4% 2]
= AO{RLICH gk2 Ch3t ZE Lt
B discard - aclmode S5 d 27} discard?! O A|AEIS T DEES LIEIHLHA| b=
ACL =S 25 MAELCE 0| A0] 7|22 LTt

B mask - aclmode S= ZE 7} maskQl O A|AHIS A2} £ 02 HTHS =L
Cf It E= LAE2|9] 272t SYTHUIDE 711 AFEAF &=0| ot 2 11
= dotHIEEL 32| ¢I=F HSH0| ZAgLC O] 32 A7AL HEHHIEREL 3
Al R=F ACL HBHO| ZHABLC o FAH ACL ME 20| £-3H=[R| b2 &

2 BE 917 S0z OIAT o] ACLES AU

B passthrough - aclmode S& ZE 7} passthroughQl Ot A|AEHIS QI L= CAE
2lo] A REE LIEHLYS O ERst ACL 3422|414 2lo] ACLOY chet #13 ALo|
eSS LIEFHLICE

EN=1=
aclmode?| 7|2 2 E = discardL|C},

aclmode 55 JE ALEO0]| CiSt AtMSH LHE2 Of 7-14. “ZFS THUO|A| chmod 2f & 2to]
ACL AMS 2272 2EZFHAA|Q.

ZFS Ojof| ACL 44

ZFSE TolE T2 ACL2 ACL &=9| BIE2 g E UL ZFS= 2 ThUo| ACLO| A=
a4 ACL 2ES AHZFLCH YutHo2 ACLS The ZEIZ2, 7|Z UNIX owner/group/
other T2 0k LIEFHL|C},

ZFS mtof of s Hetd |25t 210 ACLe| B3 S OS S25tA oF
SUC metA ool Hehs #HEsHH 10 et oo ACLO| Y0|EE LTt 20,
otU/ClA ER|0f] A2 A} HMATE RO E 235 ACLE HAY B2, 08 = 2 Al
Of HMATE 20 = mtU/ClAER|o| HTHHIE R0 siT AL A T /O E2|0f Al

m
o
o
In
N
s0
>
=
o
i
rol
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ZFS Thof| ACL 24

206

QU AT 4 UL DE HN|A Aof ZHO| THY Ei= CIE2(0| ACLO| HHE Hat
£

ZFS TpUO| ACL HMIA0f Bt 7|2 #3212 B3 EE UL

B ZFSE ACLO|| LIEEl &AM CHE, 2I0A Of2hE ACL S=S 2| L CY.
B UMA SHRIQF UR|SHE "AHE"O| U= ACL S-S0t X 2| Lt
B QUCHFHE HoH0| BOE F0=, SUSHACL Xt MEOM &4 ACL HE S=202 X
ot2 ARE £ QiELCt
B IO ARAE HTHO| YA|HCE ARL| M2t H|RHUEZ write_acl #EH0| £0{E L
Ct. | to™ 2| H 2| b2 & &S HeH2 HEELIC
HE HTHO| Af2f|Lt HMIA HTHO| S2tEl AR, Mot 245 A|ARI0| OHY AR E£= 4
I RA{0]| CHolf O™ WM|A LHO0| HEE|=2| ZFTLICE O] &4l H&0f o
7t ApAlo IUO| V= A YAletl £ Rt 27 SHC=2 IIUS 3 4
&Lt
ClAE2|0f 215t ACLS M5 ACLO| CIAE2|o| ZHAI0| RHE 22 A& E|Z| OHEL
Ch 235t ACLS A5t1 CIRAEZ|9] A0 ALE|E2 5t ACL 44 SO E AR
offOF SHLICH ZIM|ISH LIE2 B 7-4. “ACL 4% 224" & “Verbose ¥A|2 = 7FS THAOf| A
ACL A A7 [212]2 &2RSIHAAIL.

M IS S0 umask g0l 2| Z5te 89 EHE2t

S

5t 7|2 T ACLO| HBEIL|CH
$ 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
1l:group@:read_data/read_xattr/read_attributes/read_acl/synchronize:allow

2:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize

:allow

O Of|of| A 2+ AHER} H==(owner@, groupe, everyone@)Ofl ACL &=0| U&LCE.
Ol tY ACLO| M2 Ct3 1t 25 LICt

0:ownere@ AFAPLIHYSl LHES H 3T 4 JUELICH read_data/
write data/append data/read xattr), EESt ARZIIAIZL 7|2, &
HE &4, ACLY 22 IfY £4 2 +8Y & UELCHwrite_xattr/
read attributes/write attributes/ read acl/write acl). BESF A
FALIHYO| A RHE £EY & UGLICHwrite owner:allow).
synchronize QH|A FHS SIRf 2BIE|| o4& LIt

1:group@ A0 ohd 2 mh £-40f thst ¢17| Heto] 2 EL|Ct(read_data/
read xattr/read attributes/read acl:allow).

2:everyone@ AHEAL/1E0] Ot 2= A0 A o L IhY £440] Tt 917] Het

—

0| 204 ElL|C}(read data/read xattr/read attributes/read acl/
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Verbose A2 7FS THAUOA ACL HE L HA|

synchronize:allow). synchronize HAM|A HSH2 SIA| LA E|R| %S
L|Ct.

M CIHE2|S DHS 11 unask 240l OJZ3Hs 2 71 Cl2E2| ACLS CHS T} BIREILICH

$ 1s -dv dir.1

drwxr-xr-x 2 root root 2 Jul 20 13:44 dir.1
0:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append_data/read_xattr/write_xattr/execute/delete_child
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow

1:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

2:everyone@:list directory/read data/read xattr/execute/read_attributes
/read_acl/synchronize:allow

O C[AEe| ACLY 232 L3t ZELIth

0:owner@ 22t CHEL| WES AU £45t 0 (list_directory/read data/
add file/write data/add subdirectory
/append_data) A|Zt 7|5, & 54, ACLY 22 THY £48 211
48 £ Q& L|CH(/read xattr/write xattr/read attributes/
write attributes/read acl/
write acl), 8t AR 2= HHZRE ZAM(execute)dt 1, IHY &
L C|AE2|Z2 A (delete_child)otl, ClAER|Q ARHUE £
(write_owner:allow)® 4~ QUELIC}

synchronize QM|A o2 AR LA E|R]| k& LICEH
1l:group@ 1‘%0| I:|E“EE| '—HR e I:|E“§a| e % l‘|'oedg|'—T,— ca)-l% _jl\_ 9/'\%""

Ch 5t 1RO Cl2iEe] L8 24T 4 9l A3 0] 9B
(list_directory/read data/read xattr/execute/read attributes

/read_acl/synchronize:allow).

2:everyonee A/ 10| oftd RE Aol ClE2 L8 Al L2
O CHSH 47| & Al M3H0| EOJElL|CH1list directory/read data/
read xattr/execute/read

attributes/read acl/synchronize:allow). synchronize QHA|A MGt
2 A FHElA] tEL T

Verbose €Al 2 7FS OIAUGM ACL 24 & HA|

chmod HHZ AFE5SH0] ZFS OHAU| ACLE £4E & USLICH St 22 ACL 38
chmod T2 acl-specificatione AFE5H0] AC A
B 3L “ACL 43S §IFt 72 4Y

7. ACL 2 £48 AR50 Oracle Solaris ZFS Y 25 207



Verbose A2 7FS THAUO|M ACL A L HA|

m AREARS| ACL &= 27F

% chmod A+acl-specification filename
m index-IDZ ACL &= 27}

% chmod Aindex-ID+acl-specification filename

O] +2& A=l index-ID 2| 2|0fl Af ACL &= ArUerL| T,
m ACL = BHY|

% chmod A=acl-specification filename

% chmod Aindex-ID=acl-specification filename
m ACL &= AlA
m index-ID2 ACL T2 |7

% chmod Aindex-ID- filename
B AFEAE ACL &5 A A

% chmod A-acl-specification filename
m IHAOIM 2= =26 ACE A|A

%

s chmod A- filename
Verbose ACL 2= 1s - v BE S ALESIO BA[EUCH O & L3 25Ut

# 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
1l:group@:read_data/read_xattr/read_attributes/read_acl/synchronize:allow
2:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
:allow

Compact ACL &4 ALZ0]| et 2bM|S LIE2 “Compact A 22 ZFS THU0|A ACL 4
g L BEAP [218]E RS AIL.

of 7-1 ZFS mto| tha= ACL 3

0] ZOME 7|2 UNIX &2, A2}, 12 U 7|E} §20] ACLO| Z&te|= Cha ACLS M
51D BASHS 0|2 HZEILICE

II

CHE ool A T ACLO| file. 10f ZAHEILICE

# 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
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Verbose A2 2 ZFS THAOM ACL 23 L HA|

/synchronize:allow

1l:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
:allow

&+ OOl M groupeOt| EiSH write_data HoH0| FO{EL|CEH

# chmod Al=group@:read_data/write_data:allow file.l

# 1s -v file.l

-rw-rw-r-- 1 root root 206695 Jul 20 13:43 file.l
0:owner@:read_data/write_data/append_data/read xattr/write_xattr
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow

1l:group@:read_data/write_data:allow

2:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
:allow

CHES GOl A file. 10| CHSt MTHO| 6442 CHA| SYE LT

# chmod 644 file.l

# 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

1l:group@: read_data/read_xattr/read_attributes/read_acl/synchronize:allow
2:everyone@: read data/read xattr/read attributes/read _acl/synchronize
:allow

o 7-2 ZFS THYol| Z&et ACL 2
O @2 &t ACL EE L BA|2| oS AHSELIC

Ct2 0|0l test.dir C|RAIE2|Q| AFR A} joeO| CHAH read data/execute HTHO| Z7HEIL
Cf.

# chmod A+user:joe:read_data/execute:allow test.dir

# 1s -dv test.dir

drwxr-xr-x+ 2 root root 2 Jul 20 14:23 test.dir
0:user:joe:list directory/read data/execute:allow
l:owner@:list_directory/read_data/add_file/write data/add_subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write_attributes/read_acl/write acl/write_owner
/synchronize:allow
2:group@:list_directory/read_data/read_xattr/execute/read_attributes
/read _acl/synchronize:allow
3:everyone@:list_directory/read_data/read_xattr/execute/read_attributes
/read _acl/synchronize:allow

CHS O[O A AFZ A} joeOl EHSH read_data/execute 2 SHO[ A|HELIC}

# chmod AO- test.dir
# ls -dv test.dir
drwxr-xr-x 2 root root 2 Jul 20 14:23 test.dir
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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

At
4

fo
0f0

of 7-3 ZFS TAo| M5t ACL &

ChS ACL OO ACL 23 = It/C|=lE2|0f Ast H|E HEF AfO[2] 4= 283 20
LIt

)Y

CH2 Of|0j|A] Tk ACLO| file.20]| 2AHEHL|C,

# 1s -v file.2

-rw-r--r-- 1 root root 2693 Jul 20 14:26 file.2
0:owner@:read_data/write_data/append data/read xattr/write xattr
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow
1l:group@:read_data/read_xattr/read_attributes/read_acl/synchronize:allow
2:everyone@: read data/read xattr/read_attributes/read _acl/synchronize
:allow

CHS O[04l ACL allow H8HO| everyone@Of| Al A& LIC}.

# chmod A2- file.2

# 1s -v file.2

SrwW-r----- 1 root root 2693 Jul 20 14:26 file.2
0:owner@:read_data/write_data/append_data/read_xattr/write_xattr
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow

1:group@:read data/read xattr/read attributes/read acl/synchronize:allow

O] 23 Z10l|lM THAQ| M5t B|E= 64401 M 64022 AHEHELICE everyone@Oi LSt
ACL5|E HEHS HHEY M everyoneeOi| CHEF 17| HEHO| IAS| AT HEOM E2tH 2
2 A= AgHC

Ot o|of|A 7| & ACLO| everyone@d| CHSt read data/write data #StS 2 HRRL|CE

# chmod A=everyone@:read_data/write_data:allow file.3

# 1s -v file.3

-TW-TW-rw- 1 root root 2440 Jul 20 14:28 file.3
0:everyone@:read data/write data:allow

0| £3 ZI0||M chmod F22 EHHOZ 7|2 ACLE owner/group/everyone@di| Ci 5t
read data/write data:allow ESH&I7|/A7)22 HIEL|Ct O] 2EO|A everyoneg2 &2
= AFEAILE 280 Cist WMA S X F L Ch 2RA 2 S0 Chet HotS CHAE ownere

L= groupe ACL YZ0| ZA5HA| I8 2 At HIETV 66622 2YELIL.

—

CHS Ofl0flA 7|= ACLO| AFZ A} joeOl| CHEE 817| Mot HFLICH

Pl i
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# chmod A=user:joe:read_data:allow file.3

# 1s -v file.3

—————————— + 1 root root 2440 Jul 20 14:28 file.3
0:user:joe:read data:allow

0| £ ZAVOIA S HEXQl T2 Ut 24 2401 onere, groupe, everyoneadi] CEE ACL
20| X512 G202 T AEH0| 00022 AMEIL T THY £RAHE ChS 3} 20| A

2 |0
SHE ACL)E MEY5HH 0] 2AIE SHEE 4 ASLIC.

# chmod 655 file.3

# 1s -v file.3

-rw-r-xr-x 1 root root 2440 Jul 20 14:28 file.3
0:owner@:execute:deny
1l: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

of 7-4 ZFS oo the ACL 2
chmod FHE AFE5t0] MY L= ClAE2[o L= &0 ACLE AAHY &+ Y& T

CHS ool A 27H2] =&ret ACEZt test5.dir0] ZAHELICE

# ls -dv test5.dir

drwxr-xr-x+ 2 root root 2 Jul 20 14:32 test5.dir
Q:user:lp:read data:file inherit:deny
l:user:joe:read data:file inherit:deny
2:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write_attributes/read_acl/write acl/write_owner
/synchronize:allow
3:group@:list_directory/read_data/read_xattr/execute/read_attributes
/read _acl/synchronize:allow
4:everyone@:list_directory/read_data/read_xattr/execute/read_attributes
/read _acl/synchronize:allow

CHS OOl A AFEA} joe

Q CLO| AM|HELICE 2 ACLZ ownerg,
group@, everyone@d| Cist 7

- T
Lo
S
JHI
g
>

# chmod A- test5.dir

# 1s -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
1l:group@:list_directory/read_data/read_xattr/execute/read_attributes
/read_acl/synchronize:allow
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2:everyone@:list directory/read_data/read_xattr/execute/read_attributes
/read_acl/synchronize:allow

of 7-5 ZFS IHo|| ACL ME HE

ACL #stE g o= {88 L7t gl
ChSH 2bMISH LIS “ZFS ACL ME” [203]8 fé, 3#*'A|2

JHU
a
;

AFBE 4 AULICH ACL MEO]

O|E S0, Ch32 20| read_setS &Y & UFLIC.

# chmod A+user:bob:read_set:allow file.l

# 1s -v file.l

-r--r--r--+ 1 root root 206695 Jul 20 13:43 file.l
0:user:bob:read data/read xattr/read attributes/read acl:allow
1l:owner@:read_data/read_xattr/write_ xattr/read_attributes

/write attributes/read acl/write acl/write owner/synchronize:allow
2:group@: read_data/read_xattr/read_attributes/read_acl/synchronize:allow
3:everyone@: read data/read xattr/read attributes/read _acl/synchronize
:allow

CHS 1} 20| write set & read setE AE% 4 QUSLICE.

# chmod A+user:bob:read_set/write_set:allow file.2

# 1s -v file.2

-rw-r--r--+ 1 root root 2693 Jul 20 14:26 file.2
0:user:bob:read_data/write_data/append_data/read_xattr/write_xattr
/read_attributes/write_attributes/read acl:allow
1l:owner@:read_data/write_data/append_data/read_xattr/write_ xattr
/read_attributes/write_attributes/read acl/write acl/write_owner
/synchronize:allow

2:group@: read_data/read xattr/read attributes/read_acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
:allow

Verbose @AlS 2 7FS IFAUO|A ACL A& M

oty 2 ClHE2(0f ACLS &&3HAHL 4455HA| gi=
2 ACLE EHPEIXI gLt CEEL|of 545t ACLE &
M &5EZ] FEUHCH Y £ LA EL|0| ACLY| &S A1 -3t oF BfLCt

njo oE

aclinherit S2 FBE TH A A0 HHZOR MHF 4+ ALt 712202

o/ O
aclinherite restricted2 A& EIL|C}.

APMIBH B “ACL A2 [204]8 BESIIAIL.

of 7-6 7|2 ACL A& 20

J2H22 ACLE2 HHEe| 125 Soff AIHE A FE LT
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CH2 O|0| M read data/write data/executel| &St ACEV} test.dirl| AFZ A} joelf A
ElEE|L4[:r
o-d .

# chmod A+user:joe: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:joe:list _directory/read_data/add_file/write_data/execute:allow
l:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append_data/read_xattr/write xattr/execute/delete_child
/read_attributes/write_attributes/read_acl/write acl/write_owner
/synchronize:allow

2:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

3:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

test.dir 5t9| C|AE2|E U5 B ALEAL joel| LSt ACEV} MILE| | §EE LTt ARZA}
joe= AHLIOH| £ sub.dir O] MU A7 AL TF T2 EE everyonee2 Z UA|
£5tE FR sub.dir0f 2 HM AT 4 QELICH

# mkdir test.dir/sub.dir

# 1s -dv test.dir/sub.dir

drwxr-xr-x 2 root root 2 Jul 20 14:54 test.dir/sub.dir
0:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append_data/read_xattr/write xattr/execute/delete_child
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow

1:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

2:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

ol 7-7 o4 gl ClAE2|of ACL AL B

Cle 2240 Of|= file inherit Z2f12 M S 0 Hac|= OpY A ClaAlE2| ACEE AlY
LT

CHS Ol A AFR 2} joeOf| CHGH test2.dir C|2UE2|Q| IO ChE read data/write_data
50| 2I1E|O2 0| AFRZ}7} A2 OHE THIof| Q17| UM ASH £ Q& LTt

# chmod A+user:joe: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:joe: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
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CHS OOl A AR AL joeQ| HBHO| M2 OHE test2.dir/file.2 IHAO| HEE/LICH 20iEl
ACL A% read data:file inherit:allow® QISH AFE A} joeZ} AHZ OHE IHAUQ| LIES &
E O'A'—IEF
# touch test2.dir/file.2
# 1s -v test2.dir/file.2
-rw-r--r--+ 1 root root 0 Jul 20 14:56 test2.dir/file.2
0:user:joe:read data:inherited:allow
1l: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
O| It A|AEIO|| CHSH aclinherit S&2 ZEII 7|2 2 E restricted® AZYE| B2 AIE R}
joeOf file.20f CHSt write data #SHO| QlELICHIIYL| & H5t0[ 51E5HA| 43).
file inherit EE= dir inherit S2i1E AAS ) HE%|= inherit only oS AFE S}
of CjelEL —?3_2 ol ACLS IS &= UEUICE TEtM AFA} joes THY A7 AL0|A
Lt Ot & &7 AR 71 0] Of:l 5, everyone@Oi| A2 #5H0| SO AHLE HEE LT,
OlE =T Ct32t 25U Ch
# mkdir test2.dir/subdir.2
# ls -dv test2.dir/subdir.2
drwxr-xr-x+ 2 root root 2 Jul 20 14:57 test2.dir/subdir.2
0:user:joe:1list directory/read data/add file/write data:file inherit
/inherit_only/inherited:allow
l:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append_data/read_xattr/write xattr/execute/delete child
/read_attributes/write_attributes/read_acl/write_ acl/write_owner
/synchronize:allow
2:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow
3:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

TS Y240 Ofl= file inherit U dir inherit Z2HITZ HHE 0f HEEE T L Oy
E2| ACLE MEEULCL
Tt IOl Af AL AL joelf| ChisH AHZ BHE THY/CIAE2|0f &= 7], 27|, &3 HEt
Of £0{E L.
# chmod A+user:joe: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:joe:1list directory/read data/add file/write data/execute
:file_inherit/dir_inherit:allow
l:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append_data/read_xattr/write xattr/execute/delete_child
/read_attributes/write_attributes/read_acl/write_acl/write_owner
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/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

Otz 20l inherited HIAE = ACE} HEEIASS LIEIUE H2 BAIR LT

# touch test3.dir/file.3

# 1s -v test3.dir/file.3

-rw-r--r--+ 1 root root 0 Jul 20 15:01 test3.dir/file.3
0:user:joe:read data:inherited:allow

1l: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

# touch test3.dir/file.3

# 1s -v test3.dir/file.3

-rw-r--r--+ 1 root root 0 Jun 23 15:25 test3.dir/file.3
0:user:joe:read data:allow
1l: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
# ls -dv test3.dir/subdir.1l

drwxr-xr-x+ 2 root root 2 Jun 23 15:26 test3.dir/subdir.1l
0:user:joe: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

2| 00| A groupe L everyone@o| CiiSt 2 C|HE2|Q| Mot H|EV} A7 & Ml HSHS
HESIEZ AL At joeOf| 227| 2 Aol HTHO| HEELICH 7] aclinherit 55 2 &
restrictedO|, write data 2! execute HTHO| A< R| Q&L LY

CIZ O[Ol M AR AL joelf| CHAH AHZ THE DO &E5[= 97|, 27|, 2l HTH0| RO L]
APt =& CEEL| WL Z MItk|A| b5 LT

# chmod A+user:joe:read_data/write_data/execute:file_inherit/no_propagate:allow
testd.dir

# 1ls -dv test4.dir

drwxr--r--+ 2 root root 2 Mar 1 12:11 test4.dir
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0:user:joe: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

CH2 O|Of| LIEFS 24X &, joel| read data/write data/execute HTHO| A8 59| HTHY|
et S AL

# touch test4.dir/file.4

# ls -v testd.dir/file.4

-rw-r--r--+ 1 root root 0 Jul 20 15:09 test4.dir/file.4
0:user:joe:read data:inherited:allow
1l: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

ol 7-8 ACL &4 BEE Pass ThroughZ AASH 2 ACL &%

tank/cindy I} A|AEBIQ| aclinherit S 2 HE 7} passthrough2 A= AL ALE AL
joeZ| M2 OkE file.50f CHSH test4.dir0]| AE%E ACLE A<L&EHL|CH

# zfs set aclinherit=passthrough tank/cindy

# touch test4.dir/file.5

# 1s -v testd4.dir/file.5

-rw-r--r--+ 1 root root 0 Jul 20 14:16 test4.dir/file.5
0:user:joe:read data/write data/execute:inherited:allow
1l: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

of 7-9 ACL A& BEE Discard2 MATH Al ACL A=

I}Ql A|AEHO| aclinherit S& A&7} discard2 AAE

23 37 CEe(of Aot HEJHHE
2 I ACLO| Y22 FAIE 4~ AGUL oS S 32 25U

—

# zfs set aclinherit=discard tank/cindy

# chmod A+user:joe:read_data/write_data/execute:dir_inherit:allow test5.dir
# 1s -dv test5.dir

drwxr-xr-x+ 2 root root 2 Jul 20 14:18 test5.dir

0:user:joe:1list directory/read data/add file/write data/execute
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: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

LIS0l| ClHE2[o] Het HIES 45172 2YotH 5S¢t ACLO| AL o E ST
Ch3a 2& Lo

# chmod 744 test5.dir

# 1ls -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
/synchronize:allow
1l:group@:list_directory/read_data/read_xattr/read_attributes/read_acl
/synchronize:allow
2:everyone@:list_directory/read_data/read_xattr/read_attributes/read_acl
/synchronize:allow

of 7-10 ACL A% 2EZE Noallowz A 2 ACL At

I

Ef— ClloflM 2712 =&ict ACLO| I o510k et
2 5{8ot1, §t ACL2 read_data T2 HEEL
ACES Z|Y3l= ggs B0 SO

| dZE LTt o ACL2 read data #gt
ICt. O] Ol = S 2%t chmod BHOM F

# zfs set aclinherit=noallow tank/cindy

# chmod A+user:joe:read_data:file_inherit:deny,user:1lp: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:joe: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

CHS oflofl LIEH 23 E, A IS 2= W read_data #otS 5|&5t= ACLO| FAIELICH

# touch test6.dir/file.6

# ls -v test6.dir/file.6

-rw-r--r--+ 1 root root 0 Jul 20 14:23 test6.dir/file.6
0:user:joe:read data:inherited:deny
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Compact

218

1l: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

Ao 2 ZFS MUO|A ACL M U EA

S BAst= 147H 1 BAE A85H= Compact A2 7FS T A HotS M
ot ICt. Compact HstS LtEIL & 22}” H 7-2.“ACL AMA HeH 2l
‘ACL &4 S0 LI (O] ASLICE

E|>
pd

=) St0] oY 2 Cl2E2|0f CHSE Compact ACL 222 HAIE & JSLICT
O£ =9 t22t 25Ut
# 1s -V file.1l
-rW-r--r-- 1 root root 206695 Jul 20 14:27 file.1l
owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--s:------- :allow
everyone@:r-----a-R-c--s:------- rallow

Cl22 Compact ACL 23 Z1fof| Chst QLT

owner@ QAo Y8 o £33 £ Q&L CHrw=read data/
wrlteidata) (p=append_data). LESt AQ Tt A2 7|2, A= &
g, ACL 22 T £4E 8 & US L CHa=read attributes,
W=write xattr, R=read xattr, A=write attributes, c=read acl,
C=write acl). CIEOI, 2227} T2le] 292 243 4 ALt
(o= write owner).
synchronize(s) QN4 HEHS B TaIE|2] QALICH

group@ 80| Ot (r=read data) L O} £ (a=read attributes,
R=read xattr, c=read7acl) | TS 27| H5ho| B ElL|Ct

synchronize(s) WAM|A Hot2 SiZf L] R| L& L|CY

everyone@ AHEZH/AEO| Ot 2E AFZOA TFY L T £40] st 27|
H5Ho| —.—0515'|—|Ef(r read data, a=append data, R=read xattr
c=read acl 2! s=synchronize).

synchronize(s) HAM|A HEH2 A L3R LS LICH

’

Compact ACL A2 Verbose ACL A1} H| W5l o230 262 0|40 US| Tt

=) AN

rlo

m chmod HHO| 2|2| Q2 HGHE AY

i

= AgHCH
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B S QS S LIEIL S 50| Z(-) 2RF2 A HE 2 9l LWLst L210F 2| A5({0F BHL|C,
m AL M Z200t S Ao MFELC
Verbose ACL 34| AFRO|| TSt ZLAI3H LIRS “Verbose BAI.2 7FS IAOA ACL 43

L
L HAP” [207]2 #RSHIAL.
of 7-11 Compact AloZ ACL A QU HA|

CHS of|0f| A SHas ACLO| file. 10| Z2HBFLICE.

# 1ls -V file.l

-rw-r--r-- 1 root root 206695 Jul 20 14:27 file.1l
owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--s:------- :allow
everyone@:r-----a-R-c--s:i------- :allow

0| OO0l Al file.19| AFE R} joeOf| CHSH read data/execute #SHO| RIHE!IL|CY,

# chmod A+user:joe:rx:allow file.l
# 1s -V file.1l

-rw-r--r--+ 1 root root 206695 Jul 20 14:27 file.l
user:joe:r-x----------- s rallow

owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--s:i------- :allow
everyone@:r-----a-R-c--s:------- :allow

CHS Ollofl A AFE 2} joe0i| TS Compact ACL YAIS AFE5H0] A2 OHE I 2 ClA|E2)
Ol &&5= 8171, 27|, Al H5to] 20 gLt

# chmod A+user:joe:rwx:fd:allow dir.2

# ls -dV dir.2

drwxr-xr-x+ 2 root root 2 Jul 20 14:33 dir.2
user:joe:rwx----------- (fd----- rallow

owner@: rwxp-DaARWcCos:------- rallow
group@:r-x---a-R-c--s:i------- rallow
everyone@:r-x---a-R-c--s:------- rallow

s -v 23 Z0|A Compact chmod HA|S 2 TH U M4 Z2T1E Z2tM 80 @S
4 QIEUCE 0|2 S0f, AFBA} joeo] T3 air.20] st U A% B2AIZ air.29) S
At cindy2 2ot H Het L A S (rwx----------- sfd----- :allow)E SAMGHH
chmod P22 20 YA 0|2 ST Cta2t Z5LIC

# chmod A+user:cindy:rwx----------- ifd----- :allow dir.2
# 1s -dV dir.2

drwxr-xr-x+ 2 root root 2 Jul 20 14:33 dir.2
user:cindy:rwx----------- (fd----- rallow
user:joe:rwx----------- ifd----- rallow

owner@: rwxp-DaARWcCos:------- :allow
group@:r-x---a-R-c--s:i------- rallow
everyone@:r-x---a-R-c--s:------- :allow
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of 7-12 ACL A& BEZ pPass ThroughZ A&l ACL A

aclinherit S2 Y7} passthroughZ M E O A|AEIS Abs GEA] ACL SH=20 O™
FEE Q0| BE 4% Vst ACL &858 &8s U LT 0| S5 E 27t passthroughZ 4
el A2 A& 5o ACEEZ 23 E Mot 2E 2 IpUo| MMHEILCH et 2E0| FEFS
FE IS5 7SS ACEY gle 39 S8 2 0H0|M 2ot 220 wef Mot 2EJF 4
ELct

CtS Ol= Compact ACL 22 AFE6H0] aclinherit £ =2 passthrough2 A& aH &
St HIES d45te EHsS E0EUCL

Of GjlofM ACL2 &S ZAISHES test1.dir0f| @Y ELICH M2 Ch= THUO)| CHsH
owner@, group@, everyonee ACL &=3 ZHELICH MZ 2HE C|=E2|E eowner, groupe,
everyone@ ACL =22 ALt

# 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
# ls -Vd testl.dir

drwxrwx---+ 2 root root 2 Jul 20 14:42 testl.dir
owner@: rwxpdDaARWcCos: fd----- :allow

group@: rwxp---------- (fd----- :allow

everyone@:-------------- (fd----- rallow

O| Ofloil M A2 2HE HUO| M2 2HE MR &L =5 X YE ACLE JS5EUL

# cd testl.dir
# touch file.l
# 1s -V file.l

-rwxrwx---+ 1 root root 0 Jul 20 14:44 file.l
owner@: rwxpdDaARWcCos:------ I:allow

group@: rwxp---------- s I:allow

everyone@:-------------- e I:allow

Ol Ollofl M AZ RHE Cl2i& 2|7} 0] Cj2iE2|of CifEt MAS HOj5He ACES} YO AR
OkS Cl2iE2|o] RHAlo 2 TS| 93t ACES 25 A ELICH

# mkdir subdir.l
# 1s -dV subdir.1

drwxrwx---+ 2 root root 2 Jul 20 14:45 subdir.1
owner@: rwxpdDaARWcCos: fd----I:allow

group@: rwxp---------- :fd----I:allow

everyone@:-------------- :fd----I:allow

fd----1 &=F2 4453 dst7| 28t 200 BMA MO & D= X| EELIC
O ool M &5E ACEZE 2A5HA| e ThHE HAE2|0| B ACLE THHO| E-dE LT

# cd /tank/cindy
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# mkdir test2.dir

# cd test2.dir

# touch file.2

# 1s -V file.2

-rw-r--r-- 1 root root 0 Jul 20 14:48 file.2
owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--s:------- :allow
everyone@:r-----a-R-c--s:i------- :allow

of 7-13 ACL A& 2 EE Pass Through-X2 A5t 2 ACL A&

aclinherit=passthrough- xt Ao 2 MAHEl AL ow ner@ group@, everyone@0f| CHSH Al
3i(x) 23to = THlo] MAELICHAY Asto| THY 57| REZ HAE| D 20| 4TS

—

= M5 IHsT ACEZL Qe B0 §HE.

=]

[l

CH2 0fl= aclinherit 2 =& passthrough-x=& A ==

Elalad

U
ox
gﬂ
=)g
b2

Ab2 5}

HFEH
o =

o

rok
njo
rr
ujo

# zfs set aclinherit=passthrough-x tank/cindy

Ch2 ACLE /tank/cindy/testl.dir0l| A |0 owner@O]| CHSt A&l 7t55H ACL THY Al
= AlSgHc

# chmod A=owner@: rwxpcCosRrWaAdD: fd:allow, group@: rwxp: fd:allow,
everyone@::fd:allow testl.dir
# ls -Vd testl.dir

drwxrwx---+ 2 root root 2 Jul 20 14:50 testl.dir

owner@: rwxpdDaARWcCos: fd----- :allow

group@: rwxp---------- fd----- rallow

everyone@:-------------- (fd----- rallow

It (file1)0] LY E Aot 066622 LT A2t HoH2 0660 L CH 444 2 E0j|A
QUTIA| YHOLM Aol Mot FEE|A| RAUSLICE

# touch testl.dir/filel
# s -V testl.dir/filel

-rw-rw----+ 1 root root 0 Jul 20 14:52 testl.dir/filel
owner@: rw-pdDaARWcCos:------ I:allow

group@: rw-p---------- HE I:allow

everyone@:-------------- e I:allow

I O3, testdir CIEE2|0|A cc HOIYHE AFESHO] t2t= ZA D0 S ELTH

# cc -0 t t.c

#1ls -V t

-rwxrwx---+ 1 root root 7396 Dec 3 15:19 t
owner@: rwxpdDaARWcCos: ------ I:allow

group@: rwxp---------- H I:allow
everyone@:-------------- e I:allow

B U2 0770YLICE cc7t HEt 07778 2LYYY| WEO0|H, O[O I2f ownere, groupe,
everyone@ SH20{| A Al HBH0| AFSEIL|CT
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of 7-14 ZFS THUO| A chmod 2t 31| ACL &S 2+
LS ool M= £4 aclmode & aclinherit 55 JE 0] 7|2 ACL HotES A7 251 ¢
ABIE 2 0| L B3| 2IsH THY EL Cl=2) Aok WA= chnod 24T 7|2

ACLE| &= 280 J&2 F= Y- chai 2E L.

O] Hl0{AM aclmode &5 HE = mask=Z A0 UL, aclinherit S5 HE=

restricted2 YO JAELICH O] 02| ACL iJOJé HE S0 HsE o A Bo==
Compact ZE2 HA|EL|C},
HE ol U 12 ALMI ACL HEH2 CH2aF Z5 LT

# zfs set aclmode=mask pond/whoville
# zfs set aclinherit=restricted pond/whoville

# 1s -1V file.l

-rwxrwx---+ 1 root root 206695 Aug 30 16:03 file.l

user:amy:r----- a-R-c---1------- :allow

user:rory:r----- a-R-c---1------- :allow

group:sysadmin:rw-p--aARWc---:------- rallow

group:staff:rw-p--aARWc---:------- rallow

owner@: rwxp--aARWcCos:------- rallow

group@: rwxp--aARWC--S:------- rallow

everyone@:------a-R-c--s:------- rallow

chown 22 file.10f CHEH Y ARHS HEFSIH, 2R} amy?t £S5 BAIFLCL O
£ =S¥ o3 25U

# chown amy:staff file.l

# su - amy

$ 1s -1V file.l

-rwxrwx---+ 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------- rallow
group:sysadmin:rw-p--aARWc---:------- :allow
group:staff:rw-p--aARWc---:------- rallow

owner@: rwxp--aARWcCos:------- :allow

group@: rwxp--aARWC--S:------- rallow
everyone@:------a-R-C--S:------- :allow

CHS chmod 2/@)S HEHS O H|3H2{0l DER HHBILICE O] oo A= 2B sysadnin 1
£ U stafr 129| ACL H30] 49 150 HEHS 2517 LI

$ chmod 640 file.l
$ 1s -1V file.l

SrW-r----- + 1 amy staff 206695 Aug 30 16:03 file.l
user:amy:r----- a-R-c---1------- rallow

user:rory:r----- a-R-c---1------- rallow

group:sysadmin:r----- a-R-c---:1------- rallow
group:staff:r----- a-R-c---1------- rallow

owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--s:i------- rallow
everyone@:------a-R-c--s:------- :allow
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ZFS ToU0| S4 &4 28

= o

CHS chmod 2{Y2 Hots B AIet2{Ql RE2 HEFFLIL 0] O0M= £YE sysadmin 11
= Y staff 152 ACL H5H0| S &7 IS5 Lot Hohs SIEF LT

$ 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:i------- :allow

o "
CFS OO = 1% 27ts Ei 97| HE UMAS 2 S4 443 7FS TA0| X5t
HAJ5ts Y S BoiEUC

S4 44 BA| Y HB0| ofE MG LIS Us(1) Y chmod(1)8 ZZHIAIL.

of 7-15 ZFS Ioj| HAE S7ts A8
oS HESY 4~ QI ot H S 122 ArE Lt

# chmod S+ci file.l

# echo this >>file.1l

-bash: file.1l: Not owner

# rm file.l

rm: cannot remove “file.l': Not owner

CHS 28 AFESI0] ZFS TS| E4 £/ 8 HAIE 4 UGLICH
# 1s -1/c file.l
-rw-r--r--+ 1 root root 206695 Jul 20 14:27 file.l

oY #HE 27tsS A A5 S UZ FE2 AFE-UCH

# chmod S-ci file.l
# 1s -1/c file.1l

-rw-r--r--+ 1 root root 206695 Jul 20 14:27 file.l
{A------ m----}

# rm file.l

o 7-16 ZFS TH0| 97| g ok~ 2E

CHS OOl M= ZFS THUol| 87| & M AE HESHe YYS E0SU L
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224

# chmod S+cR file.2
# echo this >>file.2
-bash: file.2: Not owner

of 7-17 ZFSTHY &4 HA| 2 HE
LS 22 AFESHH E4 54 HEAlot 24e 4 JSHICH

# 1s -1/v file.3

-r--r--r-- 1 root root 206695 Jul 20 14:59 file.3
{archive,nohidden, noreadonly,nosystem,noappendonly,nonodump,
noimmutable,av modified,noav_quarantined,nonounlink,nooffline,nosparse}
# chmod S+cR file.3

# 1s -1/v file.3

-r--r--r-- 1 root root 206695 Jul 20 14:59 file.3
{archive,nohidden, readonly, nosystem,noappendonly, nonodump,noimmutable,
av_modified,noav_quarantined,nonounlink,nooffline,nosparse}

Ol2{st &4 2 YL = Oracle Solaris SMB SHZ0{| A8 H2E/L|C},
ool 2= 548 A2 + USULC o2 ST L3 25U

# chmod S-a file.3

# 1s -1/v file.3

-r--r--r-- 1 root root 206695 Jul 20 14:59 file.3
{noarchive,nohidden,noreadonly, nosystem, noappendonly,nonodump,

noimmutable,noav_modified,noav quarantined, nonounlink,nooffline,nosparse}
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“ZFS 9|2 22| 4R [225]
“ZFS Het 1Y [226]
“ZFS 91 HTH HA| 0ff" [233]

“ZFS H5H Y of” [230]
“ZFS 2 HTH A A of” [235]

create, destroy, mount, snapshot 52| 7HE ZotE HA|AH o2 QAT 4~ USLICH

B M St Wt 1SS HOIF 4 YBLICH LEZ0| A MES AG0|ET 4 9o
Of MEO| BE AHIZOIA| $12 AFZH0| 2SO R HLELICE Het MES @ 7|52 A
215101 64242 ASHEILICH NE OIS0IM @ 712 SI0] 2= LB12| 210] CisfAs
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|
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226

ZFS 22 24re ff [
Oracle Solaris &2| 2t
§A1|A EOF ”Ol rI ZOFI “

2| E AFRSt= A0| Z5LICH RBACE AMESH YEHH QI
CHst AEM|SE LE-2 “Oracle Solaris 1
ol o

= EQ 2=
ro
i}

ZFS 9| HstS AL ofelez M

29| delegation S5 HEE AFESI0] 9| 22| 7|52 AU L oS ST 32t 2
SLIC

# 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|22 OZ delegation S& FE= AFECZ MHEIL|CY,
= ol ol
o ¢

CHS SHOR 2fs allow HBS ALBSH0] ZFS THY A AHIO| S HIZE ALBZIOIA 9

Qg 4 ot

B AREZE OF E= 2501 Vi Hots /LY 4+~ AS U

B AREZL O E= 250 V1Y Mot OES ASHMEZ e & AUSLHCE

m 2R ER TR AIAOIOE HEHS $IUT AT LT, B Y A A0 DE Z4 5

20| A2 AAY £ YBLICH

CI2 HOM = 29e &= e 2rgat 2/ 2 o Best S5 Astof oish 2gey

Cf.

ALg Hsh(stel EB) Hdy 454

allow 2019 HotE CHE ARZA0|AH 20 &~ L|5|& AHote A0{0F LTt
Q= ALt

clone HIO|E MES| A-AE EAT 4+ AU el oA A|ARIO)| create 252} mount #
E%J%' =2 St UO{OF FHL| T,

create S HO[E HES 25 & Us HBY  mount HTHE RL00F ELIC.
LIEL

destroy GIO|E MEE AAIE = Ue Het L mount HBHE QJOOF &HL|C},
C

diff CIOIE ME Lo Z=2E AlEst7| I8t HIRE ALA}7 2fs diff BHES A5
HorL(C} & o] Hgto| gttt
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X0
4qr
Mo

o
U

o
3o
oF
o

7ol

hold

mount

Lt

A0{0¢

2l THY A|AEIOf| mount #EH}t promote
1]

of
Hete

GlOJE] MER S2AIZ 4 AU

=2
=2

promote

g,

0{0f

o2

=

1o

g

)

} create

]
1o

o

3

mount

receive

release

CllolE] ME2] O

Yt

rename

Lt

of

rollback

send

2{™ share & share.

share

LT}

I

2{™ share 2! share.
S
=

£
ESEN

Gl
1

o
PN

L 2 0L A
| LS S &

Glo|E] MES
eluict

5t

snapshot

o

o2 A

S|
er

N2, 97| Es 912

oF 25to| o

29

B groupquota

B groupused

H  key

B keychange

B userprop

B userquota

B userused

B aclinherit

B aclmode

B atime

B canmount

B casesensitivity

M
o

13

|

B compression

B copies
B dedup

227

9 2
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defaultgroupquota
defaultuserquota
devices
encryption
exec

keysource
logbias
mountpoint
nbmand
normalization
primarycache
guota

readonly
recordsize
refquota
refreservation
reservation
rstchown
secondarycache
setuid

shadow
share.nfs
share.smb
snapdir

sync

utf8only
version
volblocksize
volsize

vscan

xattr

zoned

= G0l HEZS 25

—

ol2fet 5
2 FS S2 5 494 [122]

Off CHet

>
rol o
¥
0fo OfN

o
N T

N
M
wn
)
o
-0

|2 (zfs allow)

zfs allow 122 Ct21} Z&LIC}
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ZFS

[}
|'0||
@

zfs allow -[ldugecs] everyone|user|groupl,...] perm|@setname,...] filesystem| volume
F EAIE T2 2fs allow 22 ATH0| QS CHAFS AlsatL|Ct,

zfs allow [-ugel]|user|group|everyone [,...] filesystem | volume

HHE A2E 5522 02 =S A EY o+ USLICH -uge U= A HotA| Qb2 B2
Qla=7t 7| E everyone, Af82f0| ,AS 0|8 &2 H”E"—lq AEAL E= OE 0|&
g "everyone"22 R| A5 H -u EF_‘— g=2ME 2
EO'OW A| Yot -g SHS AESHIAIR. ¢
Ct.

A A
SM2 B TAIS AIS HBIS 3

A BAlE BHE zfs allow 722 2ot & AT ME 2[Y FA S AEELICE

zfs allow [-s] ... perm|@setname [,...] filesystem | volume
HER PEE 2202 o2 AHS ABY £ YBLITH HBH 0SS ZFS 59| B U S
g3 S=w 2

| .
Mol SUTLICE AME LIRS M3 22 FZHIAIL.
(@]

o2 ASHMER ESE £ 0H -s M AHE
Chah CH2 2fs atlow YHO| et MES ALBE 4+ Y&
2 ME0| T 912 AFH0| ZA| YEO|EELICH AT HE S ZFS r | A2

oz
Y 27 AretE M2 0|52 7|2 (@)= Al2fsl0F 5t 642tE 20te 4~ §lE

0 oF ool rH
ne N o

A BAIE CFS 2fs allow 22 HT 2 LAS AEFLICH

zfs allow [-1d] ... ... filesystem | volume
-3 0] S A FE|2| 22 F2 1 SHE Uslo] L T AAHO ChfA 5/8s
'31 & =0 |:HéH)H" SIE5|2| §4SS HEIHLICH -1 SH0| i A Y= 2| 942 8%

d 82 Hoto| £ oH AlAE“Oﬂ EHOHHDJ S1E|0 ol I A|AEI0f CiSHM = S &
E|;<| USS LfEf"”Ll':f Ot SHE | Y3IA| b= B HTHO| Ot ALl E= =5
2= 35 =0 tish AU
ZFS $1Y st A7 (zfs unallow)
z2fs unallow FAHS AESHY O|Z10f YYE HEHS AAHEY & USUICH
0| =01, Ct22} Z0| create, destroy, mount 2! snapshot 25tS QI U3UCt L 7HA LT

# zfs allow cindy create,destroy,mount,snapshot tank/home/cindy
# zfs allow tank/home/cindy
- Permissions on tank/home/cindy ---------ccmmmmm i
Local+Descendent permissions:
user cindy create,destroy,mount,snapshot
Hoks A A O g 25 AFZE UL
# zfs unallow cindy tank/home/cindy
# zfs allow tank/home/cindy
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oo
e o
ol 81 W ARl A B Y
create U mount H3HS JHE AL RIO|H| IS T AFBRIO|A| 7|2 OFRE 2| ZOf Ch3

AFZ 2510] QL0{0f BrLIct.

O € S0, AFEA} markOf| | tank I} A|AEIO| CHSH create 2! mount HEHS ¢St ©
A Hotg HEstAIR.

# chmod A+user:mark:add_subdirectory:fd:allow /tank/home

O CHZ zfs allow HHZ AF2SH0] create, destroy 2 mount HTHS QAUSHIAIL. OIE
=2 Caat 2L ':f.

# zfs allow mark create,destroy,mount tank/home

02421 AFBA} mark} tank/hone TH A A0 TRE T AIAS DS 4 AgsLICE of
5 S C122 2oL,

# su mark

mark$ zfs create tank/home/mark

mark$ ~D

# su lp

$ zfs create tank/home/1lp

cannot create 'tank/home/lp': permission denied

N = al 5} 90|
=] = =
o 8-2 OE0| create & destroy H5H 2|

# zfs allow staff create,mount tank/home
# zfs allow -c create,destroy tank/home
# zfs allow tank/home

---- Permissions on tank/home --------mmmmmmmm e
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

cindy% zfs destroy tank/home/mark/data
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cannot destroy 'tank/home/mark/data': permission denied

of 83 212 THY A2 B8l A Bt 22

[y}

=HIE THY A|AH oM AFZA} HEHS 2| Yot OF BfLICt
2Z 9 ZL O A|AEIO)| CYSH create, destroy 2 mount HTHO|
markE tank/home IHY A|AEIO]| A'—"'Mo S £~ Q=24 -'H@% 2

T MT

oE

o AIRSO| AALS BHS 4 QIELICE T2P SHIE THe AIA

=2 T HAY
ot fIY EE 2 /dOI OPEI LTt

O CcCuw

# zfs allow -1 mark snapshot tank/home
# zfs allow tank/home

2 2|

---- Permissions on tank/home ----------------ooa

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

T4 T A AR 2O M A2 R} markOf| A HTHS ISP 2fs allow -d S AR

R EECES Tl

# zfs unallow -1 mark snapshot tank/home
# zfs allow -d mark snapshot tank/home
# zfs allow tank/home

---- Permissions on tank/home ---------mmmmm e

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

O|A| At} markZt tank/home Tt A|AE! 2| Of2{0f| 2t
ol 84 S0 fIY A Yo L A

A2t = 3—3—01 2 Ut o E
staff 150 54 Hot2 QLT ESH tank/home THY
2! snapshot -TL-IOFO| S UEL T

—

ﬂm
2
]
gﬂ
mjo
40
)
wl
1
39

# zfs allow staff create,mount tank/home

%01

cre

=
=
Y

of,

AFE A} markOi| A=

|| ASLICEH AFER}
ofz|at 1S T}
IA'I snapshot -TL-I

ol HFOF
E:

zfs allow HH2
A|AEIO] 2H50{2] = destroy
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# zfs allow -c destroy,snapshot tank/home

# zfs allow tank/home

---- Permissions on tank/home ----------mmm o
Create time permissions:

create,destroy, snapshot

Local+Descendent permissions:

group staff create,mount

AFEZ} marke staff 1E0|| 5122 tank/homeOf| A THQ A|ABIS OS5 4~ QI&LICH &
Bt AF2 2} marke= 2 HSHE 71Z| 10 QIS8 2 tank/home/mark2l| AHAFS BHS 4= Q&
LICE OE ST o3 25U

# su mark

$ zfs create tank/home/mark2

$ zfs allow tank/home/mark2

---- Permissions on tank/home/mark2 ------------oii
Local permissions:

user mark create,destroy,snapshot

---- Permissions on tank/home ---------mmmm e
Create time permissions:

create,destroy, snapshot

Local+Descendent permissions:

group staff create,mount

S X|BF AFE A} marke= 24 A FA| 10 QUR| 9SO Z tank/home/markOf| Al A GHAE
= 0= &+ gEUC o2 &8 o3t 2L

$ zfs snapshot tank/home/mark@snapl
cannot create snapshot 'tank/home/mark@snapl': permission denied

Of Of|Of| A ALE A} mark= At4l9| & CIZE2|0f TS create HotS 714|111 Y282 AL
2 U= & USGULE O] A|Lt2|2= THY A|ARI0| NFS OF2E A|A-Q1 3

$ cd /tank/home/mark2

$ 1s

$ cd .zfs

$ 1s

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
tank/home/mark2@snapl 18K - 31K -
tank/home/mark2@snap2 0 - 31K -

$ 1s

snapl snap2
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ZFS 91 ot HA|

$ rmdir snap2
$ 1s
snapl

o 85 ZFS 2| Hst M|

[m

3ol 9 A8

Lt Mo M= et ME emysetE PHSD tank IFY A|ARIO)| CHEH staff 1F0] O] Mot
ME2} rename Mot ¢|Yotes Y-S BOFLICE AREA} cindy= staff 1E0]| &5t
tankOl| A T A|ABIS OHS 4= QL= HEHS 71| 12 UA[CF, ARZAL 1pe tankOf|AM THY A
ARIS O £ Qe A2 7R UA| eksU o

# zfs allow -s @myset create,destroy,mount,snapshot,promote,clone, readonly tank
# zfs allow tank

---- Permissions on tank ---------mm i

Permission sets:

@myset clone,create,destroy,mount,promote, readonly, snapshot

# zfs allow staff @myset, rename tank

# zfs allow tank

---- Permissions on tank --------omoim i

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%s zfs create tank/data

cindy% zfs allow tank

---- Permissions on tank -------mmmm e

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 1lp

$ zfs create tank/1lp

cannot create 'tank/lp': permission denied

=

org ¥

o

njo

A& 5104 2

HA|

T

= AU

ro
mjo

# zfs allow dataset

O] YF2 A Y& HOIE MEOIM YA 51E8L]= Hets BAIGULE 23 20=

—

e +d 2470 ZerEUCH
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234

st HE
N B £l OLS hAjo| At
ZZ Ho[E ME

24 U L5 GO[E ME

S4 GO[Ef MERE

=g

of 86 7122401 9 T2 At BA

L2 222 AF2 A} cindy?t tank/cindy IF A|AEIO|| CHE} create, destroy, mount,
snapshot #stE 7tA| 11 AUSS LE-LIC

# zfs allow tank/cindy

Local+Descendent permissions on (tank/cindy)
user cindy create,destroy,mount,snapshot

o 87 S35 9l wel Ast HA|
O] 0j|2] 232 pool/fred & pool MY A[AENO] CHSE CtZ AR HThS LIEFRLIC

pool/fred I} A|AEIO] A

B OISR 22 7R A METH olglc

B @eng(create, destroy, snapshot, mount, clone, promote, rename)
B @simple(create, mount)

B @eng A M EL mountpoint S5 F L0 Chsl TS FA|Q| HTto| Y ELICH "BH=
A= I A|A" METH S E —?— @eng H ot ME2} mountpoint 55— FHE 44T
% Q= Asto] $lES ojnjgc

B AREA} tomOf| A @eng Hot MEJ @I YD AFEAL joeOf| A 22 THY A[ARIO] TSt
create, destroy 2! mount #¢t0| £0{=IL|C},

B AF2Z} freddf|AH 22 L 24 OHY A|AEIO]| TSt @basic HEH MEQ} share & rename
Ast0| gloiELic

B AEZ} barney®t staff IS0 S It A|AEIO]| CHH A Bt @basic H et MET L E
L|C}.

m @simple(create, destroy, mount) H3at MEJ Aol ElL|C}.
m staff 0| 22 Dt AJARI0]| CHEE esimple AT METH RO ELICE

Ct=2 Of of|ofl thet =3 2L ct.

$ zfs allow pool/fred
- Permissions on pool/fred ----------mmmmmmm o
Permission sets:
@eng create,destroy,snapshot,mount,clone,promote, rename
@simple create,mount
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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 0N POOL - ------mmmmm o
Permission sets:

@simple create,destroy,mount
Local permissions:

group staff @simple

Y Aat A|A o

zfs unallow FHES AFHESIO] QY HSHE HAHY = %'\Ql—lq 0|2 &01, AL At cindy?}
tank/cindy It A|AEIO|| CHSt create, destroy, mount 2! snapshot #&HS 712|110 Q&L
Ct.

# zfs allow cindy create,destroy,mount,snapshot tank/home/cindy

# zfs allow tank/home/cindy

---- Permissions on tank/home/cindy ------------ccmmim i
Local+Descendent permissions:

user cindy create,destroy,mount,snapshot

C}2 zfs unallow 22 AF2 A} cindy2| snapshot HSHS tank/home/cindy IR A|AEIQ|
M AAG LT

# zfs unallow cindy snapshot tank/home/cindy

# zfs allow tank/home/cindy

---- Permissions on tank/home/cindy -----------ccmmmmn 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

CHE Ol=, AL At mark?Z} tank/home/mark Th A|ARIO| St CHS HotE 7HA[ 22 AS L
Ct.

# zfs allow tank/home/mark

---- Permissions on tank/home/mark ----------ccmmmmmmmmn o
Local+Descendent permissions:

user mark create,destroy,mount

CH2 zfs unallow 22 AFR 2} markOf| CHEH 2= MBS tank/home/mark IHQ A| AEIOf| A
A AL,
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# zfs unallow mark tank/home/mark

CtS zfs unallow 22 tank OFQY A|AEIO| CSE Mot MEES AL T
# zfs allow tank

---- Permissions on tank --------mmmm i
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 ---------mi oo
Create time permissions:

create,destroy,mount

Local+Descendent permissions:

group staff create,mount
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IFS &

Oracle Solaris ZFS 112 4|

O] ¥0Me= ZFS 28, 90| H2|E Solaris A|ARIOIM ZFS AHE, ZFS TiX RE & X
ZFS Aot Z2MAS ’Q%E”—I Ct.

O] ¥o|M= Ch3t 22 LES CHELItH

m “ZFSEE [237]

m “FHO| 22| Solaris A|ARIO|M ZFS AFE” [240]

B A RE IR0 ZFS F AR [245]

/FS 282 =5 ¥2|E UEtUE= HI0IE MEYLICH ZFS 282 /dev/zvol/{dsk, rdsk}/
pool C|HIE2|O|A 2|2 AHEIL|CE

CHS of|ofl M 5GB ZFS £& tank/volO0| BFHSO{RILICt

# zfs create -V 5gb tank/vol

== U= U O3] 2 S0 ZYstA| pt=5 0f|of0] 289 27| 7|2 X522 &
JELL o =01, 28 37|15 2019 H0f &40] &Y %*T UAsUL. =8 I7IEH
dg M= F2I50F FLCt

>
c
=
o
My

o5 S5t LE A AR A 2
22 oisein AlEsie 28Ut dojg 4 Aach

mj
i
Rad
el
1
£Q
I
£
n
2

zfs get EE zfs get all HHES ALESI0] ZFS 289 SE ¥
# zfs get all tank/vol

zfs get 29| volsizelf| TS HA|E =2SH(?)= 1/0 2F7F LAY W20 & =+~ Bl=
S UErYULE o€ S o3t 25Ut
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238

# zfs get -H volsize tank/vol
tank/vol volsize ? local

/0 2F= 'F'ﬁﬁgi = Y2(0f A7t LSS LIEFGUICE 2 32| 24 sl 20| Chet
AIMISE LIE2 “ZFS M £S5 AFESIH 24 AE7 [ 2
o[ A2|E Solaris A|AHS AESt= 32 MY SHO|M ZFS =52 U=7{LE =4
o o
o

& QgL Ol Al=ot™ AIstA ELCt.
WE2 “BldH GHol| ZFS =8 71" [242

rol pok of

_—.-
A

' -

ZFS 258 A% EE YO 32 AIZ

ZFS 2E T \AES S35 UFS 22 T AI2olA 010|T2fol 45t S, 7FS

FE S9|7FS 80| 28 A7t ¢Sy UL o § 2T o2 Zda U

# swap -1

swapfile dev swaplo  blocks free

/dev/zvol/dsk/rpool/swap 253,3 16 8257520 8257520

ZFS R E T AA-RIE HX|5tALE UFS R E Tt A|ARI0|AM OO 1124|035t S2F, ZFS
FE 29| 7FSs 80 BE 2|7 S YU CE BE 2|7 24 E F0l= 227t ER O

SLICE o & ST Ct32t Z5LC

# dumpadm

Dump content: kernel pages

Dump device: /dev/zvol/dsk/rpool/dump (dedicated)
Savecore directory: /var/crash/

Savecore enabled: yes

Solaris E2|A %]

2
e 32 53 3]0

AAR0| H3|E 0] A2 ASHO|LL HT XS A H5I0} 3t 32 0
3= 9
=%

2 swap & dumpadm HFS ALY LILH F7F A% 255 US0{0f
|

/FS 852 0t S ol 2|0 AZEZ At 2 MAGHIA|L. A CF2 /etc/vfstab O}
Lofl A &2 Y2[0f Bt =S ﬂi—7f°“—| Ch oS S Ct3a Z5LCt

# 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

ZFS THY A|ARIO| T2 ARISHR| DMYA|R, ZFS A2 THY L2 A HE|A| oFEU T

28 Y GO =89 37| 20| tiet XMt &2 “ZFS A8 2 FX ¥z[o| 37| =

i
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ZFS 252 iSCSILUNSZ Al

COMSTAR(Common Multiprotocol SCSI Target) AT EQ|0] T2 ULIE AIE5HH 7
NAF SAEI HEA HERIE Soff MMAS 4~ U= SCSI Cat Z%| 2 Oracle Solaris

SAEE HEE £ QIGLICH ZFS 888 PHE1 iSCSI LUN(=2| &z)) 22 3REEE 7
gt 4‘- UELICE

M2 COMSTAR I{7| 2| & Mx|gHL|Ct

# pkg install group/feature/storage-server

iSCSI e o2 AFE S ZFS 282 OH= B2 SCSI =5 2| 7|8 LUNS SHELICH o|&
oS ZaL o

nn

# zfs create -V 2g tank/volumes/v2
# sbdadm create-lu /dev/zvol/rdsk/tank/volumes/v2
Created the following LU:

GUID DATA SIZE SOURCE

600144T000144f1ldafaadc0faff20001 2147483648 /dev/zvol/rdsk/tank/volumes/v2
# sbhdadm list-lu
Found 1 LU(s)

GUID DATA SIZE SOURCE

600144T000144f1ldafaadcofaff20001 2147483648 /dev/zvol/rdsk/tank/volumes/v2

LUN RS 2& Sct0|UEL} dElot 22t0|AE0 28 - UG LICE LUN GUIDE AE
St LUN R& 3RUC B2 ofjoilA LUN R= 2& 220|HE0| 3REUCH

# stmfadm list-lu

LU Name: 600144F000144F1DAFAA4COFAFF20001

# stmfadm add-view 600144F000144F1DAFAA4COFAFF20001

# stmfadm list-view -1 600144F000144F1DAFAA4COFAFF20001
View Entry: 0

Host group : A1l
Target group : All
LUN 0

Ch2 A0 M= iSCSI CHAMS P%'—I Ct. iSCSI ChAt 2F=210]| CHSE ZEM|SE LHE-2 “Oracle
Solaris 11.22] x| 22| 72| 8 2+, “COMSTARE AI25H0] A2 Zz| 1A"S 2EZSHAIA|
Q.

iSCSI Ci&fel ZFS =&2 HI0lEf MEQ| 0|5
&0] iISCSI LUN2 & 375 ¢t &2 UE
E1 MELL S LS| *FEIE"—IEF CHE 2 FARS

S HIRVIL, B8 AWALS S, ZFS
fsrd 2 it 48 Hofsia CI2 75 o)
3 OAI X7 EAELICE

# zfs rename tank/volumes/v2 tank/volumes/v1l
cannot rename 'tank/volumes/v2': dataset is busy
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P H0| M2|El Solaris A|AEIO|A ZFS AL

240

# zpool export tank
cannot export 'tank': pool is busy

2E ISCSI the 79 Y= = HIO|E MEO| HZEUL NFS S5 Ot A|AR R ORE7EZ|
2, 0f2f A|A-I0)| 7t4-2 iSCSI the2 AA5| SfEUCt

2| €l Solaris A|AEIOf|A ZFS AIR

C2 A2 Oracle Solaris YH0| Q= A|ABIO|A ZFSE AIRSH= WS MHEHL|CT

“H| 4 FAHO|| ZFS THY AJAEN 2717 [241]
‘IS FA0|| Ci|0JE ME 9 [241]
“HM HHo|| ZFS =28 71 [242]

‘B LHOI A ZFS A& F AFE” [243]
‘G LHO|lA ZFS S5 FE &e|” [243]
“zoned SE A E O|al” [244]

ZFS t|0[E] HES 1t HEAIZ I TS A0 RolsHAl=.

m 42| ZEZ2 Y R0 S&Ql0| ZFS WY A|AEIS ZII5H7LE BIH Y 0| =4
g+ AL

m H|HY FHO| ZFS &S FRZ F7HE 4+ AgLHH

B A2 ZFS AYAS G0 AEAZ 4= YELITH

CHS Z0lIM ZFS H|O|E MEE Tt A[A-O|LE =425 ZELICH

CIOIE] MEES 71513 (F 2e|Art 7|2 Y AL A SN S5 ZES HOistAL
QICletE) Bl FHO|M CjA3 S7HE WY FY S 7
T Y AARS FAHO| FVt5k= A 220, F 20|
UE SRot= ALY W AHESHOF FLICH.

ZFSO|ME HI0I8 MET} B S0 2YE|E=2 HH 22|A2 H|0|E MEL} 2& A4
= YU MO Y = ASLICH G 22| A= Ot AIL=ES RS MG, siE o]
El ME Lo SAlStALY, TIO[E] MES| S5 YEE a8 + USLICH B &R ¢
Yzl HIOIE MEO| 2¥=|0] e 2|9 HE 202 BIRSt0 JHol| 71| | @2 Hlo]

Bl MEO| S22 0|12 & YlgUTt.

l_

Oracle Solaris Y<0| Az|=l A|ABIO|M ZFSE 2Het Iff TS AFRHS D2d5HUA|L.
m HHE FHO| 27t ZFS THY A|ABIO|M mountpoint &5 FE7} legacyE EHEOf
OF gfLCt.

B 22 zonepath2t CHA zonepath?t 25 ZFS O} A|AEIQ| 42510 SAUSH Z0|
= 8% zoneadn cloneO| Y SA|E 2|5l ZFS SA|E As2= ALERLICE. zoneadm

£0
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P H0| M2|El Solaris A|AEIO|A ZFS AL

clone HHES AA zonepathQ| ZFS AHAS OFS 10 CHAf zonepathS AZELICH ¥

=
EHE ol zfs cl one YHS ALES 4 S LICH ZM|TH LHE “Oracle Solaris @Y
OHS7| L AR "2 2RSHIAI2.

B HHoj| ZFS mHY A|A8 27}

M2 Q5= 4wl ZFS OHY A|AEIS Qldk Tl A|A
27+l ZFS T A|ARIO|M mountpoint S5
|£ =0, tank/zone/zion I} A|AEIS H|IZH S HAHO

P of

= .

2} 20| M HAO|| mountpoint S2 HEE HMAEHICL.
# zfs set mountpoint=legacy tank/zone/zion

zonectq HHO| add fs 519 S ALESIO! HIHY FHO| ZFS T AAHS 2718 4
Q&LCt
PN =] .

CHS Ofl0fIM MY S 22| 2f0f| ool A SHOM BIHMH FH2=Z 7FS THY A[ARO0| =
7HE Tt

# 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| T2 ZFS Ot A|AE tank/zone/zions O|0| L4 El zion & 01| Z7Kect o] ¥
2 /opt/datal] OFR2EE|0 JUELICH O A|AEIO| mountpoint S2 HE = legacy= A el
HoliOF ot T A|ARIE CHE 2|2|0f| 0|0| OI2EE 4 QIELICH 99 22 R = T Al

L8 LIOIM DY S 2S00 A 4 QS U THY *I/\E“o CHE °|7<|01| CtA| D2 EE

HA_TI_ A 2| 217t atime, readonly, compression SO S22 HEE I}Q A|AEIO|AM H

_'__
d4g 5 Siﬁl—lﬁf
A I Hel2hs T A|A-S| 5= Y2 S dEstal A|0jg 20| AS L.

H|ZdSH SHoll ClolE] ME 2

A4 B2IS B0l Plolots £ 22S SZ517| AsH ZFSE zonects BH) add
o] A2 ALRSI0] | 2S Holof GlO|E] MES 2718 4 AEE AT,

=

o
Q
~+
Q
wn
o
~
o
—v—
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242

CHS Ofl0fA MY S 22| 2f0f| ool A SHOA B[ FH2=Z 7FS THE A[ARO| 2|
OIEEIL4[:}
odg .

# zonecfg -z zion

zonecfg:zion> add dataset
zonecfg:zion:dataset> set name=tank/zone/zion
zonecfg:zion:dataset> set alias=tank
zonecfg:zion:dataset> end

Or A|AEI 27191 Ehe|, O] 20| M ZFS It A|AE! tank/zone/zionO| O|0] M El zion
Ao BEA|ZLICH zion EY LHO||M O] I A|AEIS tank/zone/zion22 HAM|ASH 4~ Of
2|8t tank2h= THA E2 HMAS 4~ JSLICH YQUE OHY A|AR H2U2 22l E2| FE
Ao 7t E2 AMZELICH E S5 2= 7 22 0|§2 A EyLCt Eile A
StA| ¢t MU A|AR 0| 52| OR|9F 14 249 UX|5t= 7|2 EA0| AFZELCH &4
HUS A 3otA| 42 F2 2 o2 7|2 H2&2 zionQLICE,

o
24l Glo[E| HIE LiollA Y 2|
S OIS & YSLICE G20l F

o A28 Hofg 4 YELIC,

Chedt 22 U= 8|1 FHO| ZFS 2 &S 7t £ WGt Bl ol =&
CllO[E{0]| CHEE MM AS ZIHe = AFLICH

# zfs create -V 2g tank/zone/zion/voll

9| 222 gof BRAAT} HIHY Yool B

T oo 1 o 1

g ct.

m UG FHO|M zonecfg add dataset 5t¢| S ARESIL B|M Y FHOf| 7teh ZFS =
B2 AGYLILL olE ST ta ZELE

& 5= Y=t HolHE 22E 4+ USS 9

# zonecfg -z zion

zonecfg:zion> add dataset

zonecfg:zion:dataset> set name=tank/volumes/voll
zonecfg:zion:dataset> end

9| T2 Yo B2V} UMY Yoo| 28 S2 HHo} ClO|EIS B2l 4 USES ©f

i o~

O gL et

B M FHOl|A zonecfg add device 517 HBS AFESHAL HIY S H0lM SHE H|0[&
Of WMAS o~ Q= ZFS EES A ZELICE ol E &Y TS 2&Lch
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# zonecfg -z zion
zonecfg:zion> add device
zonecfg:zion:device> set match=/dev/zvol/dsk/tank/volumes/vol2

zonecfg:zion:device> end

el 22 BldY FG0M =5 H0[E 2 UM LAY ~ UASS 2[0IH T

B LHOI[M ZFS AL = AHE

ZFS A 22 FF LHOH|A Df—71 Lt 8 & QgL 9|Y 22 2282 SAUS L4
£ 19 39 oINS 4T S AOfoll B]HH FAOM 7hef 4TS HO0gL

o A
Ct. 2 22 H0|H NES 0| 2ot & JUCete 2| BS7|, 27t A 5 22| =2
Z

|

4 S4S oot B2 IY LM SIEEIZ| S LICH zonecfg B2 add device St
¢l YBS AESI0 22|A F2E Aol 25t MY S AFESIHRE zpool FH2Z
e LOIM A 23 25 4 S HICh

ClO[E] METE HHol| 2| e =0 IS 22|27t SY CI0E HE S5 YES Aojg &
UGLIL}. H0[E] MET} PHol| 2|E =0l ZE ZMO| 87| ME HIO|H MEZ BA|L]
1, 2= A=Q1 C|O[Ef ME RjA|7F 27| JHsEILIC o & S0, Ef:. TdE el EYA|
2,

global# zfs list -Ho name
tank

tank/home

tank/data

tank/data/matrix
tank/data/zion
tank/data/zion/home

tank/data/zionO| 7|2 zion HRI2 2 FHO| 2IIE ZR A MO MEE L3 &5 &
£ 2 gt

Clloe] HE HAl 7t 27| 7ts HAE U= SE YR

tank OtL| < - -

tank/home ofL| 2 - -

tank/data oy - -

tank/data/zion off off zoned, quota
reservation

tank/data/zion/home o o zoned
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244

tank/zone/zion2| E%_—‘?’—EE HO|Z| Oto{ RE A2 MT| 7}%§,|'L|_EL Yo 2|2t
zoned S5 YES HEY 4+ QlgLICh T2 O3 20| 28 22 2|90 =257 HE
olL|ct
= .

FHO| Mot AFEA= quota L reservation S5 YEE A2t CHE 4Y /tsot 55 4
2E HEIY &+ ASLICH 0] S = HY A 22|27t B[ FAoM ABE 2E
=

O 1 = 1 o

S5+ Gl0JE] METH Bl

g FHol| ¢|YE 2oz Y FH H2|At share.nfs &
mountpoint S ZEE HE

zoned S & A Y 0|5}

M S YEI} 19 Yoo| HEAEUN FHA]

- O —

14

CllOJ&f MIE7} B|HY FHof 2IYE O 3
A == HOJE MES EE5] LIC} HIO|E MEZ} BIM S0 2 el =0
Y e o] SA| ofefiof ASH =S O O] A2[e =~ §
LB ORIVIZZ, HY FHO| Hotof ofFBkS O|2|= setuid O[3,
222 AH=2Tt UAS = ASHCL HE0, mountpoint S5 FE=
Ol M sifAeh 4~ §lg LIt O] 42T Y 222 dF FH9| 0f
A 2 UGHCL FAE 22[5t7| flol| ZFSE zoned S5 YEE AIE
Bl MEZHBIHY Aol ALEASS BAIFLIC

MO =2

o
>
L
In}
n}
I
=}
o
=

>
> [
It
u
u
L
=
1o
L

m
v Qo
ORlog M
g4

Ew
2
Jm
ox
>
ox
=2
i
ie)

zoned 52 B 7FS HIOJEl NES Zfot YIS HS PEY 1 HSOR AL &
SYALICH Y 22|27} 0] S2 YBE £502 2 LRI} GBI zoned S2 H

It 28E B2 A SHOM HOIH HEES Ot2EstH L SwE 4 SIGUILH B3 oofA

# zfs list -o name,zoned,mountpoint -r tank/zone

NAME ZONED MOUNTPOINT

tank/zone/global off /tank/zone/global

tank/zone/zion on /tank/zone/zion

# zfs mount

tank/zone/global /tank/zone/global

tank/zone/zion /export/zone/zion/root/tank/zone/zion

mountpoint S& AL 2} tank/zone/zion H|O|E| M[E7} S| OIRE = C|AIE2|9| 20| HO|
RIS AIL. mountpoint S5 FE= HO|E] MET} Y A|ARIO| OF2EE 2{X|7} OfL
2h, CAa30| A& A 5 FEE v Lo

CIOIE MES M A H5tHL SHSE MAHE T zoned S5 FEI AS2Z YA
S&LICt O] S22 Of2{eh 2t up HaE D70 2o 2E EYLICH LY 4 Gl At
A7 H0E] MESQ} 11 AH0]| A AMAT 4 7| LZ0| mountpoint S5 FEItH A
2 U2 dYE[HL setuid O[2I0] I} A|ARO 24 +~ UG LT

T Mg
=24 2o H S YIS I, O A 22 E CO[E] MES AT dY I e
217t zoned S5 YEE S22 A0k FLICE zoned 55 FEE of 2 HZ5t7| 20|
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O|E] MEQl RE A}&=0f EHﬁF mountpoint S22 YHIL AE5 to2 MAL| 1D setuid 0|2l
O 2AotA| AL} setuid 85 FE7H HA UYe=A] &QlstA|L

QkAO0| Q=R Eolst —?—Oﬂ zfs set LE= zfs inherit %'Fgg A5 zoned S2
o UELICE zoned S5 FEE ZUACHTIO|E METL IS LHOM AR S0 B
AL SAS oSS 4~ QIS LICE ClO|E MEYHH|EY %4Q101|A-| O O|& A= A| &
£ H20|9 52 HEE HHGIUAIL,

=
CI2 A|AHI0| A EA}
StL} O|Ao| S CH2 A|AEISZ 0t0|112|0|M5l{0f 5= B zfs send & zfs receive
HHS ALSELICE A|LI2[0]| T2t 54| AES £ 84 AERZ ARESte A0|
L|CF

O] 2| Ofloj M= A|AE! Zto]| Y IO E SAlste
THE d&stn 2 0:'91% M A2 “Oﬂ HESHAH 27t
82 “Oracle Solaris ¥ 2H=7| U AR "2 2RSHYAl
St AABIOl RE JHS CHE A|ABICZ 0|50H{0f ot= 2 A-AR} EZ1|7} A= 22
B AEEZ ALEELICH AHARN 2= pkg update, beadm create 2 zoneadm clone
FHOIAM 2 t:'.*-?—|0f71| ArEE ULt

CHS OflO1| Al sysA2] YL rpool/zones T A|ARIO| HX|E|0 sys2| tank/zones THY
A AEIO| SALSHOF BILICH CHS ™S AUHARS Ot B2 AEZZ A0 G0 E

sysBOl| =AFBHLICH.

sysA# zfs snapshot -r rpool/zones@send-to-sysB
sysA# zfs send -R rpool/zones@send-to-sysB | ssh sysB zfs receive -d tank

CIS Of|ojA 02 YA = StLt= sysC Ol A sysDE2 SALEIL Er ssh PSS AZY & 9iA|
gt NFS M O|/\E—|/\E A2S 4 QICtD JHATHLIC CHe &

— o2 T

A ojo] ZA|EQI| OfE0f A Q0| 2B 2ts send AEZ

mlo o

sysC# zfs snapshot -r rpool/zones/zonel@send-to-nfs

sysC# zfs send -rc rpool/zones/zonel@send-to-nfs > /net/nfssrv/export/scratch/zonel.zfs
sysD# zfs create tank/zones

sysD# zfs receive -d tank/zones < /net/nfssrv/export/scratch/zonel.zfs

thall RE 2z[0fl ZFS = AFE

JIO I:I|»E [[H EL;HOE SAE A|AE4I01| ‘:'OIL_|[:h SAE AlAE-II% %Oﬂ H%I_ E |

*FEIOFE'E =0| AHE 27tset S 7*7<|°E*—1*— UGHC 4 20| RE5HH fE EH?<| Ok
H oM FESALE OI%’L! OiAoM 25 2HS T O] =7t Yo7t & 4= ASHICE O] 24|
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CiAl £ 2AR(0 ZFS & AR

£ S Z23st7| 2lol ZFSE Al RE K| & 7|

s2 ASTLLCH U RE S2 A2 2|2
EOo|M 2[&E|Z| ¢4, RE ORE 2|H0| & REQ| 4

| St H2= Y E '—IEP.

Cha| RE {12|E Ar8st0] ZFS = US7|

A S(0) B DIES T4 S5t 01 O1SA X0l ALSI| 9I3t HYLICE. Ol213t
MO AFSAHE YHFHO 2 TrYl I A|AS N5 5131 Cfyf A ALY OfCIHIME DjRE

57|12 HBUCE zp 01 create -R SME AR50 Z0| OHS0{2|H 2 E TjQ! A|AEIO| O}
2E 2| HO0| T RE Zfol| siFote

CHS ool M CHA| RE 2Z|Z2 /mntE AHE SO morpheus2t= E& PHEL L

# zpool create -R /mnt morpheus c0t0do

# zfs list morpheus

NAME USED AVAIL REFER MOUNTPOINT
morpheus 32.5K 33.5G 8K /mnt

T I A| AR morpheusOf|A| OF2E 2| E0| E2| CHA| FE 2{2|Ql /mnt2t= AMO| 2
SHUAIR. CATOf| M E|= OFRE |2 /0|11 /mntl] MA| 2= 2 Mo 27| ZiE
AEO| MBS EIL|CH O3 CH2 0| I A|AEIS -R alternate root value +&& AHE 5}
Of CtE A|AEI0]| e Yolo| ThA| RE 2{X|0f LHELLAHLE 7t 4 UELICH

# 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

CHA| RE 212|E AHEsH0 = 7F4 27|

Cha| FE 2|2 E ARESIH 22 74 E 5 AGHICL 0] 7|52 oA RE 02 E 2|H9
HHAEOM DFOE A YS 3 ’5‘%*4 S| 2 517+ S~ sl = YA T E2]| of2Hof| SHA]
2 7 = 57 A0 REELCH 0l ZOM 2Pt ti2 Ols4 OiA|S DrEEE W Of
s *f%% == AL

CI2 OO M CHA| RE ORE X H 22 /mntE AHESH0] morpheuset= &2 7HA4SZLICE. O
O|0ofl A morpheusE O| 0l LIEH Ao 2 JHgerLCt,

# zpool import -R /a pool

# zpool list morpheus

NAME  SIZE ALLOC FREE CAP HEALTH ALTROOT
pool 44.8G 78K 44.7G 0% ONLINE /a
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# zfs list pool
NAME USED AVAIL REFER MOUNTPOINT
pool 73.5K 44.1G 21K /a/pool

ool 2= 7HAHZLIt. G = O
£ A13t0] 7t 2p0F gL T

g

F

HU
e
o
Hu
N
2
ro
N
L2
oN

# zpool import

pool: rpool

id: 16760479674052375628

state: ONLINE

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

rpool ONLINE

c8d1s@ ONLINE

# zpool import -R /a -t altrpool 16760479674052375628
# zpool list

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
altrpool 97G 22.4G 74G 23% 1.00x ONLINE /a
rpool 465G 75.1G 390G 16% 1.00x ONLINE

zpool create -t FHS AFESIO] A 0|22 E8 US & AU
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O
o

N

D
N
o
Q

=,
N
1
W
MO
Y|
:cl)g
Y
NE
MH
i
—J

Of M= ZFS 2FE AE5tL Stots Y- T SYELCEH 2F L3S 2ot Y=
& AlsgUct

O] ¥o|M= Cr=1t 22 LES CHELItH

“ZFS 24 AlE” [249]

“aut StEQOf 4| sifZ” [250]

“ZFS M¥A S AHESIO] 24| AlE” [251]
“ZFS M &=z 24| i Z” [256]

“ZFS {4 E9| t|0|E] 24| si{Z2” [270]
“EHE ZFS 4 577 [280]

‘RES 4 QlE AIA"” 27 [280]

M| RE E 2320] Cfst XtMIS L2 “Oracle Solaris 11.22] A|AEI 251 0l 222
Unified Archive AF2 "& ZEZSHIA|L.

ZFS 23| Al

ZFS HBIE I A AR O 28 B2|REA 0f2] 712 287} wast 4 UBLIct 0] 7
Ol M= et SIEQ0] LR E 2Tkt & A% & MY A|AE 24| S off Z5t= 2ol Cial
ZtCHs| dEYLICH Calt 22 F9| 2471 Ylie 4~ gL Ch
m 2Bk SEEL0 24| - StEQ0 Al & s & = 059 71840 ded=2 =& & U
SUICH 2 9 TR AJAHL S M| 2ol 2A|E &0l5t7| Hof 2RE Ad 24 9
022|et 22 Lt SIEY0| 2A4IE AL C.
m ZFS AL E A
B ZFS AMEAL Z2E AHESH0 A A [251]
m “ZFS A& Az 24 siZ” [256]
m G|OJE] &4 - “ZFS A &4 E2| ¢|0|g 24| sfZ” [270]
T AN EAE 7R P 27 [280]
m AARIO| HESIX| 98 - “HEY 4 Gl AlAY 277 [280)
102, Oracle Solaris ZFS 24| 312 L £ 23 249


http://www.oracle.com/pls/topic/lookup?ctx=E56343&id=CUARC
http://www.oracle.com/pls/topic/lookup?ctx=E56343&id=CUARC

2t SE=Q0 24| 312

SLto| ZOllA Of M 712| @E7} BE WSt 4 QOO MY B Hate FLIS| RS
ol 28t CHg 1 TS @82 Udsts YA 2 gL,

ubt s=9yof 2| 2
0]

TS MM ZESIO B 24| Tl TH A 718 40| HRE AA BE 0|22, ¥
%, HBA = 2R El 247} 262 SE9I0] 20t BT H012| HOIBHAIAIL.

02 SOf, AFBZO| B2 ZFS BO|A CIAR0| 2F Ei 30| L5 HA| A2 45
EEVECNER TN

RE SIEROIE BASH HIAOIRFIE AT 412 YAlOR SEgI0f RAE O HEKH
T AEE H20)E 0] Yol Lk HEo| Mujof oot 2 U el A|lAH 83 Aoz 0|
3 4 QlgsUct SIEY0f, B U T AIAR 250 st PP, S8 TR LS A
CHEEAIA2, O] MRt UBHOR e o 23 O 2A5(0] 0] AYMOIM CHIZIZ]
or&L|Ch

(Bl =]

ShEglo] 2 x| 23 Al

Solaris Fault Manager= 28 20(M EZ SAS LIEIH= 22 YA 2H HEE AlY
ot 2R Y= Qs ZA| 20| P 2 LA 2 AHS Elste A2 &
ZEQN, St=l 2 &Y 2] 24 E AU

Chs B2 2E 2ZEQ0f £ otE90f 2 Z8s AERLC

# fmadm faulty

# fmdump -eV | more

vdev.open_failed, checksum &= io_failure —|—7\1|% AHS= 0| 21 0129 27 A A
= AR A9 $—9|7|' ZIQStHLY, fmadm faulty HES AFESHY HEAIZ= AlX 2oz UHA
g A& olAL|C}
=2 T = .

9 P22 AR|0f| LRI YUSID US S LIEHE 32 nH& 2|7 U=2| &Qlst= A
ol ZgUtt

E':a iostat HHZ AIES 7
SAl0] cifst 2982 AlEe Er.
# iostat -en
- errors ---
s/w h/w trn tot device
O 0 0 0 cot5000C500335F95E3d0
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ZFS A&

S

c0t5000C500335FC3E7d0
c0t5000C500335BA8C3d0
12 c2todo

c0t5000C500335E106Bd0
c0t50015179594B6F11d0
c0t5000C500335DC60Fd0
c0t5000C500335F907Fd0
c0t5000C500335BD117d0

S

[ SIS S

LS IS IS IS IS IR
S

S
[(SEESEESENSENSENE )
(SIS SENSIES]

2

10| M 2F= LHE B[22 c2tedel| ERFLICH TS FE5 AFESIO 20 AtMIet
EAI%“-I Ct.

oo

FO

=1
i

down-rev HJ0f, AR C|A3, S 0|5 E= ARE StEY O HHZ Qs ALt

HEES i*iﬁrt 2| &2 SCSI 143 9_?T7f Al = ASUCH %‘$ YAHRI HE 2F
Y| HOIE Y201 =510 SHESY 4= USLICEH B0 HCIOIE = 2&

2|7} 2= o|' 1|5 HE 227t A &EH S

El HZO0| U=A] FOLEHAIL.

p——

E4Io 8 84 2| 23 #H0[S0|L 2R

ZFS 27 HIA|R|0f Cfet A| AR 20

ZFSE 2 WOolM 2FE A &4 22 245t= A 020 2ty A= 0
syslog HA| RS EAIRLICE Bt AlL2| 20| Me £ OHIES EgRLIC

m 23] AFEH B - 237} FAuLTED AJENL E|01 ZFSE Bo| 23t 5120 AT 4 Y

£ Ll OIS TS ek 2317 Lol 2aiel e} siot bl oj0t
E|O-| IT ° Z-IAI- AI—EHE EQ]%I-I__| |:|-

" c1|0|E1 24 CJOJE| £A10] BT B ZFSE 40| ST A7| U 3|S HYse
BIAIZIZ 7|2 BHLICE O] HIAZIE 42 AR Tof 7|28, 0|5 AAJAL BA|
2|2 MM 5Hx| gLt

m EQE YA Q- Z 98 U A3 227} WAGHY A3 2|2} HI20| systog HIA
2| 2 fndump HHES S5 0| 222 W NBHLICY,

ZFSOIM 32| 7S & Eﬁf_' 0|5 As22 =416 JR0= LEO0| BA|=|R] b5 LIC
0| RE %%%é 2F E= Y0l R2Y 270 oligstA| 45Ut £t 0| LF= &
F O AIA] HIEOHH BAlSt= E2tolH 249 Zit2 TAELT}

=2 AEsto] 24 Mg

CHS oM ZFS Y A|AR £ HYA 2 2 EHE AEst sl Z2sk= YYof tis
HELC.

102, Oracle Solaris ZFS 24| 312 L &

Jo
-

251



ZFS HYa ES MESI 24|

il
UE

252

B ZFS AL O 2A|7F JA=A| &Rl [253]

B ZFS AMAA E HEf FE HE” [253]

B ZFS 23 OfA|R]|Of| CHEH A|ARI E10” [251]

CHS 7152 AFESI0] ZFS 714 & 2AHIE MET 4 ASLICt

m ZAM|St ZFS 21%,*_4\_ = YE+= zpool status HHS ALESIO BAIR 4= /S U

m =9 YR 22 =ZFS/FMA Rt BIA|R| S Sof EnELCt

m = YE A EE 4%t O™ ZFS Y2 zpool history FHS ALESI0 HA|S &= US
L|C}.

B zpool import -D BAS ALEStH A2 AASHZFS A ¥L 28 =7 + AR H
|8 CHA| AtEStHLE A2 HOMZR| S Z0| MESHA STELULCH AHASH LIE=
M E ZFS YA E B [89]2 fé,ﬁjft,'klﬁ. ZFS T A|AERIO|LE HO|EE &+
5t7| 28t FAL 7152 SIS LICH T4 SHIE BAZ 22N 2.

CHE-22| ZFS 24| s 2 zpool status HH 1 LHAELICH O] HHES A|ARIOA] LHAHSH

Chst 2#2 =AStD 7t MZEsE 2418 AYsty HAEl= _%ZIQ} ANt dEE 2 &

U= A M0 TSt S HAIRILICH 0] 74| A7t 2A5tE2te O] ™2 S0t

2AE S oHo| 2|2t &!%E L|C}. 01I% =0 IO &4 22 = et o= A% F oLt

OlM 227} 2SS FA|5HZ| RE7FH“"&F’“ZIE WHSCED SHAM 2E G|OJEf &

A 227} Al Ze ofd 4 QlaLict

ESHZFS RICH QIR0 £ @2 L 2| 228 RICHstD BgHLCH 0]2{5t 239 A2t

H A 34, 1/0, &= | e
& oA A ]IfOE'OH LT
status O =2 O|o

o ——
ICk TH7H fnd DA 2IS S5 ZPAIEH 27 212 HBBHE zpoot
4 Qg

m”‘

il

2FE BNELICE fmd0]| Q3 B DE ZFS LBE 2} A&
Ct.
o

w

712 57 T2 L G320 EsU T
B S{{Yot= B zpool history IS ALESHO] aid 27 A|Lt2|2 0|0l AtEE ZFS
FHS AESHAIR. O E ST T3 2&U Tt
# zpool history tank
History for 'tank':
2012-11-12.13:01:31 zpool create tank mirror c0t1d® c@t2d@ c0t3d0
2012-11-12.13:28:10 zfs create tank/eric
2012-11-12.13:37:48 zfs set checksum=off tank/eric
0] £3{0f A= tank/eric T A|AGIO| ChSH X2 A0| AP QHEHO 2 MHE|ULICH
0] PAES AU o THYLICH
B A|ARZE = /var/adm/messages IHUO| HA|Z|= fmd OA|RX| S Soll LEE AlHET
L[C}.
B zpool status -x BHS ALRSI0] Zt|TH 27 2|2 LT
m (3 HAE sot0 2LJE %—?E”—I Ct.
B AREE & QAL REHE ERE LA otl 221012 dF Lot
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20| A= F9O|Lt & TI0[E S HHOM SARILICE

B zpool status x YHUS ALRSI0) BTE SHOIFLCE
£ A WRIBHL|CH

0
Il

=2 = 2IEtst7| 2IoH zpool status 28 Z1E ofiAot= &
29| 212 FPo| of5 AS2= AL 2|2 27 S 2TS|
FARIR| H&5tA| Olslot= Z0| SLELICE O]F HoM&

= AYL|CE O] B2 2A7t &rdiet S0 dHEL g Ae = 201 &
= 3% 0| 2 L3 22 UWES EAFUC

# zpool status -x
all pools are healthy

x Z0S AFRSIA| 912 22, 0| B MM Zo|ofats BE H(FUZ| 2 YE
#2 23E B)0| et A AEHS EA[LICH
zpool status BHUO| HAZ SHO| Th3t 2B LIRS “ZFs M4 B Aef Lol [69]8

HRSYAIL.

ZFS ML = HEl| 42 &

-

zpool status HHS AFRSIH ZFS XA E AE| W27 HA|ELCH 0|2 8 Ct21t 2
St
= .

# zpool status pond

pool: pond

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: Determine if the device needs to be replaced, and clear the errors
using 'zpool clear' or 'fmadm repaired', or replace the device

with 'zpool replace'.

Run 'zpool status -v' to see device specific details.

scan: scrub repaired @ in OhOm with @ errors on Wed Jun 20 13:16:09 2012
config:

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

(SIS SIS IS
[SENSENSENSEINSIES]
[SINSIS SIS IS

errors: No known data errors

O] 28 Zt= U3 ZoM 2L o

= =

L

A = el B2

zpool status SH0f|A O| ME2 Ctgnt Z2 TEZ YELL 0| § R = 247t S
‘Aot 2o F0 2 EAIELICY,

pool 2 0|58 A¥EILICH

state Eo| 7Y HEAS LIEFEILICE 0] Hut Eo| TWRs =X 24S A3
& 4 QU8 LiergLICH

status Zo| N LT LS MYBLICH 2R} U= 942 FS 0] TE
S MerElc

action 28 272 o5 Ayl ZXYUCH 2F7t LA %2 P O
"EL Mgl

2B 57 YBE ESISHE 24 SHZ LERILCEH 2211 247}
0| 7407} YE|O|E 3 4 Q= HECH T A4 Y0 EELICY Tie
N 2|4 27 s S84 0] 2HE HZFHIAIR. 2Rt wAE2] o
2 2% o LEL ALt

scru A2 2f0| B YEIS AMBILICE 0] YRoj= A32{wo| o}
A9to2 2l LA U A|2H A32(H0| 2 FOI LA U A7 E
& ~32190| 2|2 92 2 LA U A7H0] BEE 4 ULICH

—

27l o8 QB E= U247 HO|E 2EI} S S AlEBILICY,

ZFS HYA B 74 AW

zpool status 2HO| config HE= S0 U= ER[Q] 7 L AR|0A HHE 2T el
O] CHoll AHEL|C}. AEH= ONLINE, FAULTED, DEGRADED SE= SUSPENDED = ofLt&! 4= Q&L
C}. ONLINE fEHf7} Ofd 2% 22| 2 51&80| &g Ut
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T8 29| FHA Aoz 2F SAVt EAIELH. Ol2fst 2F = LS M 852 +=EU
Ct.

~

m READ - 917| RS WSS & WASH/O 3L}

B WRITE - 27| 23S WHEHE £ 2AEH/0 23 YLIC

mocksum- 217) 2 2 220 £AE ClO[E|S HHEHES oj0jste 3N 22
Lict.

-

Ol2fet LFE AFESIY £40] SHHUR| ol & JUGLICH 1/0 L7 7t 4

o)
e
ne
=

=
Aol 2t5 TS UEILA|R, 2F 7t o™ Il 2| ZA|S LIEtE - ASLICH
Of2fet @FIt BIEA| S Z2 2O A it H|O|E &t Y2[5tA|= gLt Y2
tE=T4Y BRMEY & Qle 2F7F HAIE 4+ UA|T, 02] £= RAID-Z 2| &
M= 2F 7 BAI=|A| F5LIC O] B2 ZFSOM H4HQI HO|HE J324 22 JAlst

O 7|12 SAI20M ¢ HOIHE 2=5t2 Al=E LT

Ol2{et 2F A0l CHEF AMIE LIB2 42| 27 R &2" [261]2 ZRSHAI=.

222, It B FE T} zpool status S| OFZ|TF Hoj| HA|ELICH O] FE= 2F 2
o= A &5t7| 2I5l state BEOAM SHYEL|CH A2t UNAVAILOL F2 O] TE= E2|0f
MM AT SHEA| OF E= 2| G|O|E7F &L U=2] O RS LIEFHLITH Z2[0|A 2|

T HAL
HHIO0[ 2l S F 0 B0 A AIAS 0| HAIFLCE
ol AlE ZLE O THEE ZtMEH HE2 “2|dH Y el 27" [268]& =25t
A2,

ZFS Z{ZA 2 A {8 AbEf

0

zpool status SHQ| scrub M2 A2 21| A HENOf CHal SHTILICE 0] &
| =olst = AX|T, O] YE= A|L-0AM

LF7 YU U=A| OFete CfE BUHe YEYLICH 2|20 DRt e =2 A32{Y0[
SE|ACHH 222 H0E £40| LAZUS 7t580] =5

CHS zpool status AT 2R B IA|X| 7} A Z& LT
m AT e F ENQLCt o E S8 LSt 2Lt

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

m A2 2= OAZYLIC O S S G322 2E L.

—

scan: scrub repaired @ in Ohllm with @ errors on Wed Jun 20 15:08:23 2012
m Y E0 A32fY 2|4 OAIRIYLICE OIS S® OIS 2L

—

scan: scrub canceled on Wed Jun 20 16:04:40 2012

232 2= HAR][E AILH AHEE 20| EZF L.

[
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Gl0JE] A3 U 0] YEE SHAGH WO et AMEH LB “ZFS THY AlAY 92
ZAF [273]18 HEFHUAIL.

0x

ZFS G|O|E| &4t 2=

zpool status PP LA 22It 21} OJEHEIEZI o2& HAIELCE 0|2{st 2= g
O|E{ AT2{Hl L= Q |C} ZFS& 2t H2tE 2= ¢|0] g

= = | [I . |
279 G+ 2OE RAI B2 o] M| A32{Y0| 2t=E UHORCH W
A E LTt

lO —

O &4 23 = a4 2|HAULICH 0[2{5t 237t UCH= A2 & Uo| &4E HIo|H=

Qla M0 otLte| S8 2 1H0f|A I/0 2F 7t H“éa”ﬁ” == LIEtHLCH S5 E el ¥

A 2= 40|y &48 22| 82 0| 219 YR = 7|§EIXI ok&LICH 7|24

EYUHE 2T 20 BA|ELCH HA 28 =5 2 —_rLZﬂ —10_ Y2 = zpool status -v &M
Ct,

= AHE5t0] é*% & ALt o =% t3t g4

# 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://support.oracle.com/msg/ZFS-8000-8A

scan: scrub repaired @ in @hOm with 2 errors on Fri Jun 29 16:58:58 2012
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 2 0 0
c8t0d0o ONLINE 0 0 0
c8t1do ONLINE 2 0 0

errors: Permanent errors have been detected in the following files:

/tank/file.1

fmdOf| 2|5 A|AE 24 3l /var/adm/messages DO = H|=5F IA|Z|7F EA|EIL|CE 03]
St | A|A|= fmdump Egagg AESHY 24 == AU,

CIOE] &4 2F aiA0] CHEt ZLM T LIE2 “HIOIE &4 7 ME” [276]2 22SHY

o

ChE MES BESIO w2, 27X E= 20| /U= Z2E HEFLICL

’

mO
|]_|_
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ZFS A

oN
E
Ho
2
ol
U

L2te| ULt HAE 27| S

ﬂ

m

o |>nQ
gﬂ

o= A2 zpool status Z30]| UNAVAIL AEHZF EA|EL|CH O] AlEll= E0]| A
) ZFSOIAM 2| E & & 71Lr R E AEY £ A =ASSE OIDI?J'—ICP.
off 2|49 7H E2|E M% a7 2 2% 20 e oEs ZR|0 = dHMA
LICH O™ 2| g2 32 22 2 01%0I t%;%! o UAEUHCH O FREA] E4|
SO LTt ZTH0| /850 UNAVAIL AEfQ!

| 22| WA|” [263]2 ZRSHIA|L.

N

2
=

ﬂl

4>
£Q
o>

>..
o
2
o
>
e
Y
jzu
<2
)
r«
X

o MUl et oX 0jo o
Hu

ﬂ
(T
Eln
_)‘.]_I
o1
[=)

91

N

0

e

N
_>a

N
Pg &9
nﬂuf”
0 J

O|2{21E 2E Z0j|A uNAVAILY! A CIS 2t 2}BE ZREHIA|IL.

O|2AUE 2E Z C|AQ AL - “0|2{2US ZFS 2E Z0| O3 CATO|M EE” [111]

FE Eof|M C|A3 mH|

W ZFS £E Z0| C|A3 Wi YH(SPARC E& x86/EFI(GPT)) [104]

m ZFS 2E E9| 0|23 ui| Y (SPARC £ x86/EFI(GPT)) [104]

m UG 2E E A3 B3 - “Oracle Solaris 11.22] A|AG £ L 2| Unified
Archive AtE ”,

OlE 201, 82| 2F & fndOf| A TH3 2 HIXE HIAXE BAY +~ ASLICH

M
AN}
{
|
I
H
rr

EE QX

SUNW-MSG-ID: ZFS-8000-QJ, TYPE: Fault, VER: 1, SEVERITY: Minor

EVENT-TIME: Wed Jun 20 13:09:55 MDT 2012

PLATFORM: ORCL,SPARC-T3-4, CSN: 1120BDRCCD, HOSTNAME: tardis

SOURCE: zfs-diagnosis, REV: 1.0

EVENT-ID: el3312e0-be@a-439b-d7d3-cddaefe717b0

DESC: Outstanding dtls on ZFS device 'idl,sd@n5000c500335dc60f/a' in pool 'pond'.
AUTO-RESPONSE: No automated response will occur.

IMPACT: None at this time.

REC-ACTION: Use 'fmadm faulty' to provide a more detailed view of this event.
Run 'zpool status -1x' for more information. Please refer to the associated
reference document at http://support.oracle.com/msg/ZFS-8000-Q] for the latest
service procedures and policies regarding this diagnosis.

Y2 24 E ol 2 YO hist 2tMiet YEE 2P zpool status -v FES AFESHIYAIL.
IS =9 tE32t ZaUtt

# zpool status -v

pool: pond

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: Determine if the device needs to be replaced, and clear the errors
using 'zpool clear' or 'fmadm repaired', or replace the device

with 'zpool replace'.

scan: scrub repaired @ in @0hOm with @ errors on Wed Jun 20 13:16:09 2012
config:

NAME STATE READ WRITE CKSUM
pond DEGRADED 0 0 0
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http://www.oracle.com/pls/topic/lookup?ctx=E56343&id=CUARC
http://www.oracle.com/pls/topic/lookup?ctx=E56343&id=CUARC

mirror-0 ONLINE
c0t5000C500335F95E3d@ ONLINE
c0t5000C500335F907Fd@ ONLINE
mirror-1 DEGRADED
c0t5000C500335BD117d@ ONLINE
c0t5000C500335DC60Fd@ UNAVAIL

(SIS SIS IS
[SENSENSENSEINSIES]
[SINSIS SIS IS

device details:

c0t5000C500335DC60FdO UNAVAIL cannot open
status: ZFS detected errors on this device.

The device was missing.

see: http://support.oracle.com/msg/ZFS-8000-LR for recovery

0| 23 ZO0| M cot5000C500335DC60Fd0 ZF2|7t 2HE 3R] 4SS &HQISH 4 UELICH
0| Z2|of

2(0ff 227} QJCHD THChE| o SHTH ZF2|2 MA|FHAIA|L.
st B zpool online BHE ALESIY w st 22| S 2210 HEfE Y ELICH oE
=0 O3 2aU

# zpool online pond c0t5000C500335DC60Fd0

fmadn faulty S0 F3| QE7 AlEEE 22 227t DY ASS FMA LLICH
0|2 S0l ch2a ZUCh

# fmadm faulty

Jun 20 13:15:41 3745f745-371c-c2d3-d940-93acbb881bd8 ZFS-8000-LR Major

Problem Status 1 solved

Diag Engine : zfs-diagnosis / 1.0
System

Manufacturer : unknown

Name : ORCL,SPARC-T3-4
Part_Number : unknown

Serial Number : 1120BDRCCD

Host_ID 1 84a02d28

Suspect 1 of 1 :

Fault class : fault.fs.zfs.open_ failed

Certainty 1 100%

Affects 1 zfs://pool=86124fa573cad84e/
vdev=25d36cd46e0a7f49/pool name=pond/
vdev_name=id1, sd@n5000c500335dc60f/a

Status : faulted and taken out of service
FRU
Name 1 "zfs://pool=86124fa573cad84e/

vdev=25d36cd46e0a7f49/pool name=pond/
vdev_name=id1, sd@n5000c500335dc60f/a"
Status : faulty
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Description : ZFS device 'idl,sd@n5000c500335dc60f/a’
in pool 'pond' failed to open.

Response : An attempt will be made to activate a hot spare if available.
Impact : Fault tolerance of the pool may be compromised.
Action : Use 'fmadm faulty' to provide a more detailed view of this event.

Run 'zpool status -1x' for more information. Please refer to the
associated reference document at
http://support.oracle.com/msg/ZFS-8000-LR for the latest service
procedures and policies regarding this diagnosis.

fmadn faulty £ ZIOIM Affects: HO| BA{2S 2£317 01F C12 YO ZF5(0]
FMAO 3iE 227t RAEI9tS S 2ELic,

# fmadm repaired zfs://pool=86124fa573cad84e/ \
vdev=25d36cd46e0a7f49/pool_name=pond/ \
vdev_name=id1,sd@n5000c500335dc60f/a

fmadm: recorded repair to of zfs://pool=86124fa573cad84e/
vdev=25d36cd46e0a7f49/pool_name=pond/vdev_

name=id1, sd@n5000c500335dc60f/a

rr

222, A F2E Egste 20| A= AFoter] #ASHYAI2. o E SH HE
2 ZELH e

# zpool status -x tank
pool 'tank' is healthy

HAE 2| &HE

A AEIOA 2|7t bS] AAHEH ZFSE oY E%|E €
REMOVED E{{= HZBILICH Z2f G|O|& SA| 2fHof| wet Al =2
A 2ot € £ 0 OZR| kS £E JAELICH |E1%'>' =l Zx|Lt RAID-Z ¥2[2] §F C|A
AT AHAZH Z0| AL HMAS &~ AGLICH Cf
7t 2 & JASLICH O] R Hx|7t CHA| HZE W7

- nIo
rﬁ§
rlo
[N
\

23
x
rr
3]
°
c
=
>
<
b=

22 YA B YRS U42 AU CUI HUT B O B3 252 2 4 3
ZUICH OIS 5@ chaa 2aLIcH

# zpool clear tank cltldo

=c|Ho 2 Y| 2jHE

F2E 2|7t CA| A= LA et EA|7F DSk 2|7 ERpLCh Z27HHE
Y3 AE EL0|EY 2 HEY]I HES S2A5H0F &fLICE Z2|7F USB 2[0| ALt 7|E}
O|SA DAY B A|LRO CHA] A ZSHOF RILICH Z2|7F 22 CA3Y 32 HEE{0
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ZFS A =4 sl 2
M 2F7H L5t 22|71 O Of4f A|ARI0 EA|S|R] 42 & ASLIC 0| 2 HEE
£ WAoo SLICH 2™ CATE CHA| ARZ S 4= A U THE 1—7\1|7|' ZZHC* = U
O Of2{st ZA|= SH=0] L SHERI0] g2 FJ0f what 2t LT E2H0[H0f|A 2
71 2Yat0] AIL-0 o OIM HAIZZ| S B YRS &4E 2|2 2ksl0F gL Tt
‘EME AR WA = 54 [260]0] 2YE HAE SHGHIAL.
2| HEO| &l % 20| susPENDED HEY 4= UASLICH 22 2| ZAI7F sHEE W7t
2| SUSPENDED AtEHE QZ|EtLICH O 2 SO C20} Z25L|C

260

# 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'.

Run 'zpool status -v' to see device specific details.

see: http://support.oracle.com/msg/ZFS-8000-HC

scan: none requested

config:
NAME STATE READ WRITE CKSUM
cybermen  UNAVAIL 0 16 0
c8t3do UNAVAIL 0 0 0
c8t1d0 UNAVAIL 0 0 0
- = - =
2| AE0| ZYE & = E= Y2 LFE ARYAIL.

# zpool clear cybermen
# fmadm repaired zfs:/pool=name/vdev=guid

ZFSo|| 3] 7188 28

2|8 AARIO|| CHA| HESHH ZFSO|IM 2tE 22 ST &2[7F AHE 7SI E ZAIE =
AN R %S £ Q&ELICtH E0]| 0| 40| uNAVAIL EE= SUSPENDED AEHE HLE A|AE

O] attach Z2A|A2| YL Z IR EF FR0|=ZFSOIM E2 S o [ A522 2&
H2|E CHA| A0 T} 20| O] 20| =50 A|AR Al S0 Z2[E WAst B zpool
online BHZ ALZSI0] O|A| 2| E A S &= U2 THA| B &8|7t = ASS ZFSOf| L
OF gLCt o E ST Ct32t 25Ut

# zpool online tank c0tldo

Y2 E 2oz dYste YY2 “2etelez 2| 4y [58]2 ARIMAIL.
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ob
[~

S E FX[2tE B0l= O 225102 02 7HA| 7hset dEE S0 28 4 UsY

[}

m HIE 2E - A|Zt0] F5HH 217]4
Qloli C|A30f| e HIEV SEE
O GAR|TH T AJAR = E|
AL,

m AR AYE Y| £ 20| - YO B E=SHEN 2F22 Qs M3 =529 Y
7| EE ATV EAT9| Z2RE QRS Y 4+ ASLICL 023 2R = BE LA
O[2|2h O] 2 72| LiF-E0| nFL =2t0|ES LiEt = AFLICH

sk A 2FM(cosmic ray) 1t 22 RE O|HIER
LIC}. Of2{st OIE= Y22 LYs 50| A
2 A|ARIOA C0]H &4E Y2Z Its/40|

n

=T

m ez} R - ARV A2 CAFO YBES AR E HOIHZ EOjs 4 ASU L
(0ll: /dev/zero2 C|AT YBEEO R HAN. 0
Z UASUCE 0] 2F = S LA YL,

m AR 2tE FCh- I 7|7t SO CAIS AREY & G =[O /07t STiL T,
O] &2 5 HERA HE 2|t 20| [T, =24 [

CHo| Ziel &= AUSLICE O] 2R = YAIAY == UL LAIHO0[Z] g5 = UGS

A

t. 0] 7= 28 4 YL

m IOl A3 - Y27t 2O2t01Y F =[O 20| 0| 22|R7t ST H2S 0] &
B2 et . B2|E O] JEIZ 2yt 22fAt= Of2et 710l Y=t

2|0l M Tt A7t SRR =5t 2Qlst= A2 Ofeiz Z2MAY - ASH T
HHA TAE zpool status EH0M 27 FI2ES &St AYUICE 62 ST ttEt
7Fi>L1Cf

(=g=] .

# 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://support.oracle.com/msg/ZFS-8000-8A

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 2 0 0
c8t0odo ONLINE 0 0 0
c8t0do ONLINE 2 0 0

errors: Permanent errors have been detected in the following files:

/tank/file.1
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ZFS MY ¥2| 24| ol &
RIEI/O 2 AN 282 E2&(=0|, & Tt YN VtsT 28 RIS LIEFHLC
UBEAMQl 20| AR OfR A2 0| 22 (2 7|2t S 42| 2F)7 HHYSH 2o = of
ZELcH g2 9I 227t EAI%‘ Z% Ol uist 2| LEL M| 2| LEE LIEHY
= AL & USUCH DLt 2|2t LF 2 Qs U2 2T FIREJ IS 5 JEL T
YEO| OhE AAE syslog A|A” 2OYLICH 270]| B2 42 SCSI £ Fibre Channel
2ol GAIZ[7t HA|E FS Ol MZst o= 248 LiEtE AY & AEL T
o

syslog BIA|R| 7t Y| R| b8 R LAIHQ &Y 4+ AGHIL.

B BDH SrAIBHS @25 A AOl 22 R ZHReE| ] A0l ATHE LIEHYR| SUIC B
3201 SHER0] ATHS LIRS 4 QL= GPHO|ALE A28 O 2L Rl Hel 2R 715
LiCt 220 S8 Solsts AL B3 ZFSOIN HBSHE A4S LZESolo] YIS
HO|LH= 200|022, 2227t £E 02 B2 222 Aaksfof BLICH 2010] 0|20{7l $0|
HABH 23S 2T & ASUICH YAl 222 2274 2BHOl Q77 2 YIS
BABHAIAIR. 0213 27 ke Chg oM LIt

33| 227t YAl 222 FH2E|Cl2E B Lo HZE 4 gl G0 228 Yoz
S Syt 0l 32 ole Ba Bumoz AssiLl R sl el ofe o
S0l Swst 2 2BfUCH H0lEf 23 50| Chat 2tNs LIS 2 "t E ZFs

Clloj&f =" [275]

-LJ
ujn i
o
_\,'_

ne
>
i)~
52
rir
XN
Jb
0¥
JEE
fo
qn
XN
_|

N

2| LEI LA 2F 2 7t2E F2, H2|9| 0| HEfo F&E = 7ts/d0] A2l ¢l
o 22 HUEUES QHISH 23S ARMUAIL. RAID-Z

E= 0l E 2|0 thet LF FH2EE ARHH zpool clear HHS ALESHUAIR. O

=5 o2 st

# zpool clear tank cltldo

O] 122 ¥2| LFE AR oliF 2|t A2tz HolH 2F 7IREE AU,

— —

EO| THAF Z2|0f ARt RE 2822
CHS 22 AFSstAIR

A HEE H0|H 27 FI2ES AP

|
Ho
Rl
o
on
MH

# zpool clear tank
E 22 2|70l ot RIS LIS “H AL B 2| 22 2|27)" [59]2 HESHAIR.

UL 27t 2T
2 HO{AI L 23450t 0] F2|7}

=§,~j
o

zpool clear HHS ALESIY YAIH &2 LFE A2
2| mAof chet Chg M2 AZRIMAIL. S5 FRE A

A
T
2N
UNAVAIL AEfQl AL zpool status 0| A

A|Alct CHZ fmadm repaired HES ARG}
O 0| 2= E Sl ZaH0oF & &~ JASLICLH OIE =H

Al
CHEat ZaL o
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# zpool status -v pond

pool: pond

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: Determine if the device needs to be replaced, and clear the errors
using 'zpool clear' or 'fmadm repaired', or replace the device

with 'zpool replace'.

scan: scrub repaired @ in @0h@m with @ errors on Wed Jun 20 15:38:08 2012
config:

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

device details:

c0t5000C500335F907Fd0 UNAVAIL cannot open
status: ZFS detected errors on this device.

The device was missing.

see: http://support.oracle.com/msg/ZFS-8000-LR for recovery

errors: No known data errors

Y2| &40| FTHO0| AL 0| =0f F2A{Q £40] 2 715d0| AS EF F2IE wA|5HOF
LG F2E LAY = AEs HF = 40 T2t F2U T

S F2|QUR] &el” [263]
‘WA Gle Y27 [264]
ZFS MYA 29| F2| A" [264]
‘el e el 277 [268]

= o 1
2 & L2371 unavaTL HEHQ 22 Yy HEfC

SAEE MEY £ UA2E2 5 F o HAIE WA 4+ JUS LT 12 St

Z(raidz1) 7HAF 2|9 S C|A 7} UNAVAIL AfERQl AR, C|O|E{2 AT 4 Ql= 285}

wHE 27t S5 G0 YELY 2 MU HOIHE AU +~ A= S= A2
&0
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=H 20| gleB8 =2 offst LA E WA 4 gLt 27 EHEA2L 22f
2

et
gote SA20| 52 37 F29| &4 HO[E7L A H2|=2 SAFE LG,

LS H0IME citide AT S WAY +~ A2, Q| HO|E = Z4 ZAE c1todoo| A
=AU

mirror DEGRADED
c1t0do ONLINE
c1t1do UNAVAIL
cltodo C{AAE WA|E 4~ QUZ|CH HHAQ SA| 22 ALEY £ SI2E 2 H|0[E AH| 2|

7 23| 7) oL C

CHS TAJ0l|l A= UNAVAIL CIATZE WA|g 4 9

HEO|22 WAHE & QST

o>

L|C}. ONLINE C|AT = &= Z}A| 7} UNAVAIL

raidz1l UNAVAIL
cltodo ONLINE
c2t0do UNAVAIL
c3todo UNAVAIL

c4t0do ONLINE

CHS 0N 2| &9l TlATE nAg 4 AR
2 SAHELCL

Cl230] A= ZXRE HO[E7H M TA3

c1t0do ONLINE
cltlde ONLINE

C|A 7t UNAVAILQ! B = AHA|7F UNAVAILO| 7| T E20f| w XS sl o~ GELICH

uA|g + gls Y2

Y2| EH=2 3l 0| UNAVAIL HEHZt E[ AL Y2|Q] HIS= 90| HF B2 H0|H 27
7t As B YRS A™HH AT & QSLICH ST S59S AESHA| ¥ &4H
Y2IE 22T 4 U= YA HOIE 7L WI[A| pbEUC O] 39 Lot SH2 25 4
Aot S CHA| dgth ChS Y SARZ0|M HIOIEE Sal5k= AYLIT

A2 2 S0 tist AMISE LIE2 “ZFS M Ea & HEe| &4 577 [278] 8 2oty
INE-N

& zpool replace HS ALESI0] X2 WA|SHYA|
CHE 2|2 DA H2 CHSof HIXE 22 Aot AI2.

[}

# zpool replace tank cltld0 c2t0do
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03
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:Ollzl
uy

=9 tE F2 (S5 +8

Ee )JOIM Af 2|2 O|EIZ Do)
20| HBILICt HHO| AZE|H TN EAHEl H7
118 4 9%

HOo
oT
b =2 E LTt T2tA] A A0 A

—

ofld G2I1E AAL = USLICE Of0] F2|E AA5tD Z2 229 A H2[2 WA|et 3%
PO Y 2| YA S AESHYAIR. O|E STt ZEU T

# zpool replace tank cltldo

O] FH2 ZOM|R| §f2 CIATS THM A HHSHA UG TS LI A| 75 0f| A C 0|
g EI*'H'I%'%“—IEL

zpool replace FHO|| Cigh AtAMst LIE

ro

YA ZO| Y2 WA [59]E RS2,

of 10-1 ZFS XA F2| SATA C|AT WA

CHS OO M= SATA 2|7t U= A|AEIS| DI~ E ML Z tankOf| A Y2|(c1t3do)S 1
Aots YYS EOF LI c1t3do L|ATS 22 ?|2(c1t3de)Q| A | AT 2 W5t H
ClA3 WAHIS A=57| Mofl B ATE 714 SHAIGHOF ffLICH WY C|A3Jt SATA T|A
37t OfLIR “A Y4 29| 2| uA” [59]8 #2otAl=.

712 A E thE 2g Ut

B 0HE C|AT(c1t3d0) S 2IT2Q102 AMAFHLIC A AL 29I SATA ClATE 14
ShAlet 4~ Q& LICt

B cfgadm HHS ALRSH 1AM SHAIS SATA ClA A (c1t3do)S Al CF2 A SHA|E
LIC} o] O|HYE 74 2Z2tQl C|AT 2 0| C|20|EX[R|2t 22 AL ALE 7t
sk

B C|AF(c1t3d0) S 22|22 WHEL|CE unavaIL E2I0|EE S2|H o2 A|7{5t7| A
Ol Ready to Remove I}ZHAM | ED7t A=A SQURLICHALE 7158t B2).

B SATA C|A3(c1t3de)E CHA| LA &L CE

B A C|AF(c1t3do)E 2210102 M- e},

B zpool replace @HE AFRSI0] C|A T (c1t3d0)S A &L C}.

20 - 0|0 & S =2 ZE autoreplaceS onCZE MATH A2, A &=
O 2|t Lot =2 XM LHE|H zpool replace ':c'i'_%ﬁ% AHESHA| 1 2HE2
2 ZoH| D WHELCE O] 7|2 L8 StE0{0| A2 R 4 @

0>
r
a

m SIfoh CATYV S22 g A0 2 WA El F9 AIfet A3 uAE = 3t iHH
£ =laljof gLt o & S0 Yyt l’—I*ELE WAt 20| = O 43| c2tado/t Ed
St AIHO{Ql B2 0|5 22sHyAl=.

=]

# zpool detach tank c2t4do

m FMAOIA Zo{7 Ldist 22| E Eists E2 32| LFE A0k LT,

aTr =2 =]

rir

# fmadm faulty
# fmadm repaired zfs://pool=name/vdev=guid
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# zpool offline tank clt3d0

# cfgadm | grep clt3do

satal/3::dsk/clt3d0 disk connected configured ok

# cfgadm -c unconfigure satal/3

Unconfigure the device at: /devices/pci@@,0/pcil@022,7458@2/pcillab,1llab@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 c1t3d0>

# cfgadm -c configure satal/3

# cfgadm | grep satal/3

satal/3::dsk/c1t3d0 disk connected configured ok

# zpool online tank clt3do

# 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-0 ONLINE 0 0 0
c0t1do ONLINE 0 0 0
c1t1do ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2d0o ONLINE 0 0 0
clt2de ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
c0t3d0o ONLINE 0 0 0
c1t3d0o ONLINE 0 0 0

errors: No known data errors

2| zpool outputl| B replacing A= Of2{{0l| Alf C|ATQ} O] CIATE P& HA|IS 4
USFLICH oE ST f% t &Lt

replacing DEGRADED 0 0 0
c1t3d0@s@/o0 FAULTED 0 0 0
clt3de ONLINE 0 0 0

O] HAEE= WA Z2MAJ} 21 O[O0 M E{ AT S 2| e ste SYS 20T

C|AF(c1t3d0)E CHE Tl AT (c4t3d0) 2 L A|SHH = FR0l|l= zpool replace HHS AW
Sh7|2h ot gL oS S C3a 25 UT

# zpool replace tank clt3d0 c4t3d0

# zpool status

pool: tank

state: DEGRADED

scrub: resilver completed after 0hOm with @ errors on Tue Feb 2 13:35:41 2010
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config:

NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-0@  ONLINE 0 0 0
c0t1do ONLINE 0 0 0
cltlde ONLINE 0 0 0
mirror-1  ONLINE 0 0 0
c0t2d0o ONLINE 0 0 0
c1t2d0o ONLINE 0 0 0
mirror-2  DEGRADED 0 0 0
c0t3d0o ONLINE 0 0 0
replacing DEGRADED 0 0 0
c1t3d0 OFFLINE 0 0 0
c4t3d0o ONLINE 0 0 0

errors: No known data errors
CIAF A7t =2 E W7HA] zpool status HHS 0 B HWSHOF & == USLICE

# zpool status tank

pool: tank

state: ONLINE

scrub: resilver completed after OhOm 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
c0t1do 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
c0t3d0o ONLINE 0 0 0
c4t3do ONLINE 0 0 0
o 10-2 AlTHSE 27 22| W

ZFS&= zpool status HE 220 M A& 21 255 AEEHL|CH FMA(Fault

Management Architecture)dijA{= O|2{et @LFZ = ENEIL|C} ZFS 2 FMA 2% 9| 2

1 2I0|N Slot=s WS dHELICH

LIS Ol A E(pool)2| ISt 27 Z2|(cot5d0)0l|M S5t LEHE EFL|C 7|

2 HAl= o3 ZsL ot

B https://support.oracle.com/2| ZFS intent log read failure (Doc ID 1021625.1)0]| A{
At zpool status -x 2 L FMA RIT O|A[Z|E ZES EHAIL.

m AISt 27 X E Se|Hd22 WA gLC}

M 230 H2|E 220z 4Lt

m EO| 2F 2AUS AZLICHL
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m FMA 2FE Z[gLCh

OlE S0 89| 21 2|7} U= S0 S7|4 27| 24Z0[ HAUE| 7| 20j| A|AO0] At
S=E 0= tS2t Bl HAIR|7F EA|EUCH

# 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

c0t1do ONLINE 0 0 0

c0t4do ONLINE 0 0 0

logs FAULTED 0 0 0 bad intent log
c0t5do UNAVAIL 0 0 0 cannot open

<Physically replace the failed log device>
# zpool online pool c0t5d0

# zpool clear pool

# fmadm faulty

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

B YA 27 HSU L2 A2 AT & ASLIGL

m 2732
m 271 33E Al 22t0l0

# zpool online pool c0t5d0
m AIic 20 A3 2F 2US ALY UL

# zpool clear pool
ATe 27 32| E WAIGHA| ¢1 0] LE2FE] Z71512{H zpool clear FHES ALESHY
REE A2 & USUCE O AILFEIEOHH =2 g5 Aot ZE2 AESIH €29 2 Y
217t WA 7R 23 HRET} 7|2 20| 2dE U

21 32| 2F AlLe|2E YRI5t 0l2{dle 21 RS Agst=s A0l FE L.

Y o

2|E nAots Z2MAE 2|2l 27| L 20| ZEHE G059 Zof T2t st AZHo]
2 = USLICH CI0|E & oF ZX|0fA Er 2|2 0|S5ts T2 M AE 2|Alv{2l0|2tn
t™H zpool status BHS ALESI0] 2LE S = UG T

ol
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CIZ zpool status 2| B2 e BIA|Z|7} Al S ELICE
m 2[AHE W F 2oL oS Cta2a 25Ut

scan: resilver in progress since Mon Jun 7 09:17:27 2010
13.3G scanned
13.3G resilvered at 18.5M/s, 82.34% done, 0h2m to go

m 2[AHE &2 AR YU o E ST C3a 25 L
resilvered 16.2G in @h16m with @ errors on Mon Jun 7 09:34:21 2010
2l 2R HAIRIE AlAR HEE S0 B2 gLt

7|2 A A|AEES S5 20| M CO[ES 2| dHIYLICH ZFSOM= =25 1JEIZFOI 2l

S ASO0l AAZ 22 24 & B35t A 0lE gA 22 2| dHE S +-e & UG Of
7|39| < 713 22 oj@e Cieat el

W ZFSO|ME 2123102 LR 0|E{Dt 2 MBYBILIC T S SCHHH Z3| D
o1 MESl 52 1A clAaE ZHcra el UkzE 4 QUEUCH 23 CIA3ES B
22 C|230| AR GloJE{2] 20| BJ215{0f 2|AlHjel T2 HA A|Zi0| ZLict Zo|
A8 0|23 8710 ¥ GBO| 2248 29 ¥ 21 500GB CIA3E A 4 Y]
=
n Alag 510 BI17i AH0l HEEE A2 A8 tel e glols Hatsl Fuss
o SEE 2|Alsel Z2 AL AhELICH

SlUHY Z2MAS BQISHATH zpool status YHS AESHIAIL. OIS S8 LISt 2
SUCt
=] .

# zpool status tank

pool: tank

state: ONLINE

status: One or more devices is currently being resilvered. The pool will
continue to function, possibly in a degraded state.

action: Wait for the resilver to complete.

scan: resilver in progress since Mon Jun 7 10:49:20 2010

54.6M scanned54.5M resilvered at 5.46M/s, 24.64% done, OhOm to go

config:

NAME STATE READ WRITE CKSUM

tank ONLINE 0 0 0

mirror-0 ONLINE 0 0 0

replacing-@ ONLINE 0 0 0

c1t0do ONLINE 0 0 0

c2t0do ONLINE 0 0 0 (resilvering)
c1t1do ONLINE 0 0 0

O| O4|0f| A c1tede C|A T} c2t0do .2 WA
replacing 7H &z|7} QICHH O] O|HIEZ &Hlg 4~
O] AZ|Z AIE3IH &2 EFE & QlELICH of Az[e| =
A H2|E AESHY| fst AYLCE

I_l_l_
of
°
orC
Il
0x
]
!
9:
E
=
oox
2

SUICt of &z IE *Elﬂﬂ JREES
42 2|2 UAES BAlSt

Jo
-

102, Oracle Solaris ZFS 24| 12 L 269



ZFS H¥A EQ

Hi0/E 24 3 Z

2|AHEY T2 AT 2R E I7HZ] E0| Yot= 2o S 242 s + o7l 2o o
A 2| M 0| I3l S =2 ONLINE S£= DEGRADED AEHRIL|C} 2| MH 2 7ot 27
A 2| QF, A A0 0|2 = S 2|ASte17| ol I/0= 4 AL 24 SHI/OLC
2 24 =22 o 24E LT 2[AH 0| 2= 40| et=F M FPe = &S0tz

Ct. o€ SB L3t 28Ut

# 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

c2t0do ONLINE 0 0 0 377M resilvered
cltldo ONLINE 0 0 0

errors: No known data errors

= 0| CFA| ONLINE SEHV} 2|0, ATfist 2l EfA T (c1tede) 7 THJOIl A A AHZ AS LT

]

Ca3es 32 2 2 ID 252 ABELCHALE 7tstt 42). 32| ID YESE AEY +

UE AILE-IOM = 0] AlE HYS S5l ZFSS YH|0IESHA| 11 YRS UMY & UG

C &2 ID 4 & #els AILH-OIL TS 4 U202 §F AES2HO|M THE HESHZ
C|A3 0|51 20| 2|E 0|S5t7| 20l HA 2= HELHZ[SHOF BfLICH HUO| FE|0[E
= J|EHSIEQOf HEN 22 AAH O|MIEE ZFS A4 S0M Y2| IDE HE5H0 ¥
2| & AtESHA| 25t 2 4 AU

= Of2e] RS HAste ] A|=8t & H|RE AFEAZ zpool status FES AIEY 87
O] ¥2| 0|50| EAIE & ULts A= ZHYLICH

ZFS 2¥4 =2| t|0|E] 24| ol Z

270

Cloj8 24l9] ofl= tta2t Z& Lt

m E L= IO AL S2H0] @lS
m ARE AT = HEEHZE QISHYAIHQ /0 28
B 2FM(cosmic ray)22 QI5t C|A T LY C||0|Ef &4
m C2lo|H =2 Qlsl X e Q%|0A s 2EE
] A o

MEAL A2 S|4 Y29 YRES HOME R

i

EENERES
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Z20| T2t 2E /0 239} 20| HES20| SA P} a5t
QB AE YT, [IAT 247} 22 FRHOI 2yl
AO[2HT BA] Of 22T} BIEA| CHA] ghbsts |
ULZ o FP Olnfst RHO| HESO] DT LS| Yot
27} QUSLICH 2|9t 22Ast Yot

AtM|s] 2B LT

ZFS &7t 24| s &

ZFSO| TI AJAS) 9 2 B7H 24 BT 0| SIS 42 B TS U BZHYA
9 EBHZFS CIAT B2 AL [19]= ZEFHA

ZFS It A| AR Z2H 20

zpool list A zfs list FH2 ArE 7hs6t S IHY A|AH S2HS &QIst= H| 0 O]
d df & du FHECHIGLIC 2 HA| BES AMESHE 2 S0 Ot

Ol S0i CtS R E E(rpool)0ll= 5.46GB7t &L &AM 68.5GB7t AHE 7S LICE

# zpool list rpool
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
rpool 74G 5.46G 68.5G 7% 1.00x ONLINE

T4 T A|ARIO| used B HESI0] B B7E AMS THY A|AG 27H A A Bl 0E
2 ALLOCO] &l & 27H0| T A|ABIO| used 2740 CHaH TS| S o 4 YSLICH,
0|2 SOl Creat 2Lt

# 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/RO0T/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

IFS A2 E 34 ED

zpool list HHO| HIlst= SIZE 2 2= F9| =24 H|A3 $7t9| 0|22t F
o| S=-d 2 2o thet PetyLCE BSOS ZHESHIA|IL. zfs list FF2 TP AL
oM AL 7ts 8t S22 LIS, Ol HAR SUOM ZFS 2 579 BEHH0IH 2
HSIE(Us E9)SE ¥ AUYLICH
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ZFS H¥A EQ

Hi0/E 24 3 Z

CtS ZFS GIOIE ME g2 2fs list EO| QoM 2 SU2=2
list EH0|M = YE SU22 FAE|R| FgLth

W ZFS Oi A|AE FHE
W ZFS TH AJAR Of|of
m ZFS =23 2§ 37|

CHS Y=0i|lM = Ciefet 2 +

A &[22t zpool

o

Of zpool list & zfs list S0 OfEH &S 0|2 =4

S 2YgLct
m SEE[Z| U2 AL F - 20| 871l 136GB C{AAZ FHS0{R HS zpool list
HP2 s1ze Y 27| FREE 242 136GBE ENEILICH zfs list YHO| B05t= 27|
AVAIL 7t2 2 Of|E} TO[E8f 2BF|=2f 0] 27| Th20f 134GBYLICE o€ S8 Tt
S ZEUCh
# zpool create tank c0t6do
# 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
m O[2{2A= A E- ZE0| F 742] 136GB C|ATZ BHS0{2l B zpool list P
SIZEE 136GBZ 2115110 27| FREE 2= 136GBZ E0gL|Ct 0| EnE of= 37+
240[2t 1 BHLICE zfs list FHO| BU5h= 27| AVAIL 572 = DflEFCIO[E 2B{GE
o 90| 27| 20l 134GBLYLICE. OIS S CrS3 LIk,
# zpool create tank mirror c0t6do cot7do
# 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
B RAID-Z AL F - raidz2 ZO0| M| 72| 136GB L{AA 2 PHS0{7] H2 zpool list

H2d2 s1ZEE 408GBE E 15t 27| FREE 22 408GBE E0EHL|Ct 0| B E oF
= 37t o2t st=t|, o7|0fl= S=d 286 =(0): Ii2[E| EL)7F ZehE L C.

zfs list 0| ED5}= 27| AvAIL 27t £ ZE M QHS|ERZ Q5 133GBY LT}
RAID-Z 20 Cist zpool list L zfs list 23 AFO|Q] &7F X}0|= zpool list/} &=
= 32 Est7| 2L Ct.

# zpool create tank raidz2 cOt6d0 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
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tank 73.2K 133G 20.9K /tank

recordsize HZO0| RAIDZ 37t A[LH0)| 0|2 = F&kof| Cist XtM|gt LHEE “ZFS C|A3
ZHAAP [19]S 2R EHAIA|L.
[ NFS Or2E MY A|AE Z7F- zpool 1ist@f zfs list &5 NFS OFRE O A|AH Z
2o Zete| 2] etE LT dL 22 |1‘I|0|E1 0t 2 O E Sl NFS It A|AEI0| =4
A 4 JUEUCEH OHY AAR S7H0| gl B2 NFS THY A|ARI0] Tf|0| & THYUO0| SAHXA|
A REZE oA,

ZFS T A AR S22 HAL

fsckOfl SiEsts 7 IEI7FZF501|._ YEULt O] REEIEl= EHo 2 TIY AA” =
T LI AL Z %OIEP T 71 24 S AS L

7| Ot A| LB M= H0|E{7} 7| S k| = YA %EH oY A|AR SE2IE 22| O
2| 42 2RO Z{ofSfLIL 7| OIY A|ARES EGH2HH0| OfLIE2 ZIRE|Z] 92 S5,
HRE YA IIRE = J|EF S LA|S IY A|L-H P20 RS 4~ ASHCE A2 S
25t519 oj2f3t 2AF sHAZ 2|2 238 % Hot o~ Gl= 39 27@ 2A7F el
UGUL otEYO 27 (0] 37 S=E = M%ﬁHolﬁ@)ﬂ WHSHALE ZFS 2ZEL[010]

o C{£30 A5t LG

827} ZAfste ASolR 23] BO|E 7} 2FS 4] €

fock REIEIE UFSTHY NIALIONS! SB31E 92f2l 21E S pgLicy cheaeel 21
YA B 2= UHHOR FCQ0f OB EE MY 220 BRA0| YFUICH WA 22
£ E2 AIZ50) 28 $AIE 4+ USLICL S0 ©F FE HHO= oIt 20| 24
S S ZFS AYA B ABIO| 24 BT [278]8 AR,

Z2E 20| Ofl A2 I|U XA £4OR 013 ClOJE|S) YR i HHof YN AT 4
QU = 2IB0| B4 ZAYBILICH

fsck RERIEIS TIY A AS 222 435t 21 9/0j=, [AT9| GlO|E{| 27t 9=
AT YUHO2 0] MRS SWo(2AB THY AIAHS RS SHEI rsck RL2)

E|S AIg5H0] THS313 TRNA 20 A|ALIS Ehl AFgAF BER HEiFor LIt 0] 3
© AP T AJ2elo] 3|0 B2 510) 25 S X AIZI0] SABILIC ZFSE LR ZAr
£ 23517 9/5t YAIH RYUE| Tl DE SAX|o| s ZE HAIE 2351 WAIS 3
ZLICE AFe{Wo|et She 0] |52 YstHo2 oj=a| o J|et Ao F=9of
EE ALEY0f 9271 S| Hol SBE Wristn WAlsts B W= ARELT
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ZFS H¥A EQ

| H0I8f 24 st &

ZFS Gf|0|E] 23214 A|of
ZFSO| M @27} YhAlist ajjotct

A
o — = =
YBHo2 7|Z5|02, A8 B LjoH 245t RE 22{2 2R S SHef
4>L4Ef
= .

A ZFS C|O]Ef 232{Y

ClO|8 RAdS HAlsk= 7HY ZES L2 & Lo A= 22 H0[E2f FAIH{ A321Y
= Al&she AYLIt o] Y2 2 Wo| 2E H|O|HE ot ¥ M L3 RE =52 %'%
o UsA| =RIGLCH A3 4P 2 Y2|0|M 5185t & 7hse w22 ZIO“EIZIUF I 0%

M &fle L AYELH HEULT A32{Y0| £E= SO = H|0|E = AFESHA| 2 &
B2 7AI=|2l Aol SEGHA|T O] Y2 ds0 F84 &= 0|2 4+ ASLICH FAH
A2 32{YS Al2{5te{® zpool scrub S ALESHUAI2. O ST th52 2ELIC.

# zpool scrub tank

S AT 2AO| AEf= zpool status HHS AFESHY BEAIE 4~ JGSLICH 0|2 &H
ChS 2t 25U

# zpool status -v tank

pool: tank

state: ONLINE

scan: scrub in progress since Mon Jun 7 12:07:52 2010
201M scanned out of 222M at 9.55M/s, @h@m to go

0 repaired, 90.44% done

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

mirror-0 ONLINE
cltodo ONLINE
cltldo ONLINE

[SEECSIN S
(SIS S
(SIS

errors: No known data errors

E BiLto] B AT 2D B 0| £ 4 UBLICH

# zpool scrub -s tank

Ch 20| H HojEl LA S0ISHs AT2{W HYUS A4 235H0] PO} BLICH
A321Y 220 AlAH A 0|2/ 0

S| ATR{YS $H5HB A|AHO| BE C]AT0| Chat 914 /Ot BHELICH 2E1 A3

= [=} — — 0 [ ] I
2|4 RF CIA3E Y2 BER UG RIS St 2280| 9ISLICL Al2do|
gtdo=z I/OE et edlists R £ 3 &HVH S5 82 R0 0| 2HIE +
Al QHASILICE A|ARIO| HHEE FF JEHO[O{M C|A3 A 4% Op7|2{%H B2t =
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23249 Ol cron(1M) OfloFE A 232142 A3l 24A|2. 0|7 s CO|E{ 0|
Chiol Of 45| | 232{U0| +HZ|2|2F ATF24LO0| k= W7HA|2 B2 22| 1/07} ‘4

L Lo
€11 A32{Y 92 A| C]230| Y2 FAHOR §2F 4 YA FLICT 07} S8
= 212 |3 B AT2{40] 1ol 2SI 9= 71240 BOF 0] 712 SOt wat0]
ME 9I30| S7He 4 Ucks 2t
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l210] BHzofA 23 JHo| 2|7t @&
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AHofe = AGLICH E4E 50| AW Chg 232Y HAHOM & 0| &4 F&0
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A

Chs ZOIM= HI0IH &4 78S A5t H0[H S =+ ots YYo thah 2YELC.
A

m “CiO|H &4 3 AlY” [276]
B OCOANE TRl ClalER| B2 [277]
B ZFS AMEA E B &4 2317 [278]

ZFS= H3d, $59 2 AH 2|5 CIOIES AIEo10] CIO0IE &d IS z[AokEL G O
20il= =+otl, 20| S=E2A| 2 39, 2 HAHO0IE S
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m = DEIHOIY - 22 1 HO|E MEO| AMASH| 2IEHME #& 24 S5 Y9
CllO[E{7t ZFSOf 2 8fL|Ct. O] H|O|E{7t &4 F2 HA| = E= HI0|E ME AlS2

LREES AT &+ G U

243 COJEf - 0] FS S TH = ClAE2| Lol 240 .
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O ZO|Lt AT2{YS S5 CIO[E|S SIS 4 USLICH B Cl0[E{S] REAS Bl
Hofl Cifet 2P LIRS “ZFS T A|ARI 224 ZAP [273]2 ZESHIAIL.

7|24 O 2 zpool status HES

= BAISHA| G5 ULCH O & 28 o3 Zs U

# zpool status 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://support.oracle.com/msg/ZFS-8000-8A

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 4 0 0
c0t5000C500335E106Bd0 ONLINE 0 0 0
c0t5000C500335FC3E7d0 ONLINE 4 0 0

errors: 2 data errors, use '-v' for a list

F

2t 25 A|HE A|ZO|M QBT LAHFCHS APADH FAISH 8 HHT A] A|ARIO] OF2E Of
2{3t 227} QICH= 2t opglLITh 2Lt oA HBEls 8L CH Y
AIHOI £ 2t 2542 CloJe| 242 20T [2[F 02[3f A4 S ZEt0| 228 2t
zo2 E__'.LEIL_|[:|. Zo| Q= SN 222 HAIS 24 A32{dlo| BHEIL|C},

C}. O O|AF @87} 22H5H2| O

=242 o
=4
.C.).:FO|'E El= A2 zpool online %‘%ﬂ

Tjet A32{8l0| A2 mjoict 22 217} A
74o; stolg|0] AT2{8l0| 2 Tj7z| 7|Cte
8350 22 RE RFE MHESHUAIL.

—M§£
-1_0
=Og
2
M

CllOJE] &£&0| = 4| OfEL CO|E{0l| M 2t B2 =3 22/t ofZt HHELCE OIE 53
Ctsa 2E U

# zpool status -v morpheus

pool: morpheus

id: 13289416187275223932

state: UNAVAIL

status: The pool metadata is corrupted.

action: The pool cannot be imported due to damaged devices or data.
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see: http://support.oracle.com/msg/ZFS-8000-72
config:

morpheus FAULTED corrupted data
c1t10d0  ONLINE

2 A £40] 2 B0| YUt 24 U2 ABY 4 87| Y20 Z0| FAULTED AEHT}
guct
= .

Oty = CREL &4E 37 &4 R0 et A|A-O| A% 25e + UGLICH Al
LF0)| Y242l C|0E =AR=0] S ° t
CIOIE|Y E2 &S 2= GIOIE S YoM S5Ok FLICH.
SFA| G311 Of &YOM S7e 4+~ ASLIC.

=

OHY C|0]8 SF0M £40] Lliet 32 MUS QFHSHA| A|HSHH A|AHM 277t A
HYLICH S+l 2F7t @Yol T 0|F 552 HAISHHH zpool status -v BHE Al
8ot oS S Ch32t 25 LI

# zpool status tank -v

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://support.oracle.com/msg/ZFS-8000-8A

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 4 0 0
c0t5000C500335E106Bd0 ONLINE 0 0 0
c0t5000C500335FC3E7d0 ONLINE 4 0 0

errors: Permanent errors have been detected in the following files:
/tank/file.1
/tank/file.2

YTl QB7} UAE THY 015 S22 ChS I 20| MY 4 AT

m A2 oY F2=0t EAZ D GO NET OI2EE B, WA Iy F27F EAIE LG
olE =¥ ot ZgUt

/monkey/a.txt

m A oY 20t DAL AR HO|E] METOI2EE|R| §f2 E2, Aol S2Al(/)7t
4| %411 C|O[Ef ME Lio| IO Cigt B27} 0]0f2|= HO|E{ ME 0|50] EAIEL
C. oS S L3 25U C

monkey/ghost/e. txt
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B dnode_t2 FRL Z0|, LFZ Qlol = A0 H2HE A OrY =27} glof oY &
Z0i| Chet 24| 5 JSH2E Hatst o~ Gl= F2 0|8 ME 0|F Fof 4| HET}
HEA|ELC} oS S8 Ch3at ZgLtt

monkey/dnode : <0x0>

m MOS(Metaobject Set)0i| U= 2|7t EebEl 2 E4 EiL <metadata> F{Of Z42||
St BAIEUCH

= 2328410 & 23 27|15 o2 & BH=51AM M 5t0f B| A At25F G| O8] &4+2 i

2+ AFUCH 24tH11H 23244 L 2R7|0M &4E IO SHEE|A| E2™ CHAl A3l

SHdAI2. Ol S8 Ch32 P?E*Q'—IEL

# zpool scrub tank

# zpool clear tank

0| CjHE2| L= OOl BEL H|OJEf LHOM 2Hlist 22 A S CE X2 0|l &

OF UEUCH THAO|L LA E2| S E Ha|gh /2|2 25 0| sotH d& A& siE

2o M S 4 ASUL

2 T Mg

oj2] 25 ARE MBS &4 HojE] 51

EoE O AAEIO] ALY ZH0] O 25 227t U= E4E 0|87t U= 3%

zpool status -v HH2 E% EAE 0|8 Z2E HA|ISIR| tELCt &4E |0|&0]| Cf

ot A4 zpool status 2= Of|E} C|O|E{ &4t 4EO1| et A[ete[0 zpool status HE A
5 220| HAL2E ZF22 ASHELCH 22 AHE 222 25 24 H0[HE HS

— O

st
=¢stA 2hsUCt

£AMEl 4|0|E{ 7} QI zpool status -v BHZ AMHAFG|O|E{7t S
L
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CHS S4S ALRE 4 AsLICH
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B zpool clear -F & &= zpool import - F O
20 2t

CF. O] B2 ORX/2} & 70| & Exhy 4 . - zpool
status BAS AIRSI0] £AIE B U S 27 OIS ZET 4+ USLICH o2 S

T osa Z2sL o

# zpool status
pool: tpool
state: UNAVAIL

status: The pool metadata is corrupted and the pool cannot be opened.
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action: Recovery is possible, but will result in some data loss.
Returning the pool to its state as of Fri Jun 29 17:22:49 2012
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://support.oracle.com/msg/ZFS-8000-72

scrub: none requested

config:

NAME STATE READ WRITE CKSUM

tpool UNAVAIL 0 0 1 corrupted data

cltldo ONLINE 0 0 2

c1t3do ONLINE 0 0 4

9 23 20| Y 57 Z2M A e T2 A0 AHEStY| flst AT

# zpool clear -F tpool

rol

EHE HYL £ 7HH 21 A=t Ch3at BT

FOIA|R| 7} EA|EILICH

# 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 Fri Jun 29 17:22:49 2012
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 £ oo Y 57 Z2M A= g A0 AEstY| flst AU T
# zpool import -F tpool

Pool tpool returned to its state as of Fri Jun 29 17:22:49 2012.
Discarded approximately 5 seconds of transactions

O] zpool.cache IO U= FR, ALAHE RESIH A7 dHE 0 &4F
pool status FHO| EnFL[C} oI =0 zpool.cache ItYUO| Ql= 2R &2 7HA
B2 siild 22 /{21 Aot &4E Z OlA|R[7F BA|E UL

A7 M8 REZR VIHE 4+ UGUICE 0| WEHo 2 ES 7HA2FA H|O|E{0|
UFULCH O SH Ct2 25Ut

J2Th o mH TR
0r X Sox
L N 1

o m,ln

=
|>rin

# zpool import -o readonly=on tpool

2 7| W22 VIHRE YH2 "7 W8 REE 2 7HXH27[" [88]E ZRSHAl

Fo e

zpool import -m HES A
Mgt U8 e “eatel 21 2
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Chs ZOIME ZFS Y4 22 US1 2UESH= HY YES :
sHZofl Chst ZtMIst LHE2 102 Oracle Solaris ZFS 24| ol 2 2 & S7E RSHIAIL.

m 2[4l Solaris %*HIOIEEP 2| AS AESO] AIL-E 2|1 JEIZ FAIRLICH

=2
m = YRS HESHALL 0|2 E AL S5 Eot7| Mo C0|E{7} QHASHA 7| ZE| =
= 235t7] flo AEZ 27} FHA| BIR7| %‘%‘% = =2] &olgLtt. Oracle/Sun Gt
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Page Summary Pages MB %Tot
Kernel 388117 1516  19%
ZFS File Data 81321 317 4%
Anon 29928 116 1%
Exec and libs 1359 5 0%
Page cache 4890 19 0%
Free (cachelist) 6030 23 0%
Free (freelist) 1581183 6176  76%
Total 2092828 8175
Physical 2092827 8175
> $q
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m ZFS7HOOH 2 YRS 57 o+ AT ZFS S22 ASHLICH
m HE= S USY LS HAIRZE BAIEUCH

# zpool create tank c4tld0 c4t3do
'tank' successfully created, but with no redundancy; failure
of one device will cause loss of the pool

.DmaﬂgqﬁomaaQQAawguﬁﬁqq
m RAID-Z 29| 22 VDEVY 3-97 C|A3 OFC 2 F&HLICH
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® SPARC (SMI (VTOQ)): s* MBS AtESIY| S2t0|AZ & RE £8 TS
pr AHRHE AFZ 51| DIYAI R, UBFHO @ A|ABIO| 7FS 2E 22 A|AE 3| Al Bt
EOP" LICH CHE RE S5 WS RE 3 UA| Pt 32 SPARC A|A-IO|M T

S EE2 T2 AEELCL

# zpool create rpool c0tld0s0
E= 02 E FE &2 UEUCHL oE S8 o3 25U
# zpool create rpool mirror c0tld0s0 c0t2d0s0

m Solaris 11.1 x86(EFI(GPT)): d* AlHEZ}IE ALESIY M4 C|AT2 LHE RE £E2 0t
SLICH pr ML AIBSR OIS, YO 2 A Aelo| 775 2E B2 A|AH o
2| Al ”PCOP"—IEf LE FE E2 USHL RE 22 U4 Ptes 32 O3 H|st
T22 AEEUCL
# zpool create rpool c0tldo
C=02dE RE 25 HEULL O S8 31 5L
# zpool create rpool mirror c0tld0 c0t2do

m 2E Z2 028 T4 EE G [|AT7 PO 0HS0{0} BIL|C) RAID-Z E AE2}
OIE ?“88 25 ZIC’JEEIZI A& LICE zpool add %‘%42 AE3H0 L A3 E 2ot o2
M O D|2fzl 2| ohe of e 7%” Y25 25 4= YA, zpool attach AS AHESHO]
0l 7ty 2| E e = ASH L
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HHEE AJARIO| RER[Z| b2 4= UFLIC

m RE Z 023 E 55| 7|°* SHHO|M HEE 2US 2/5H 02 S23I22 28 AlLH
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AE3t1 B|FE C|0[E{0f| CHH AE5S= A1t 2{45t sYsH A2 LA S ARESHY
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e 4 S Y2 27| og 4 Ysuh
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C}. ZFSO| LUN 2 BCH 2HN13] BAISHE ZFS7 o Li2 1/0 23 271 238 U

ERS T

m ofz AES20H B2 B THS BS0| AES2| R I8 S 37 ARIS EY
ict,
m Oj2YE AFL B - 27} CAD B2 AIBSHAD YHHOR Yol Yot 2

o 4501 o &Lt

# zpool create tank mirror c1d0 c2d@ mirror c3d0 c4do
B RAID-Z A& & - TI2|E|7t 1(raidz), 2(raidz2) == 3(raidz3)Q! 3712| mi2|E|
22 AEStY OtE 4= USLICH RAID-Z 788 C|A3 37HS 2|05ty ety
OS2 HOJHE 2 FA(128K 0| = 21 9{E Iff 40| & Ut
m 22} 374 /AT (2+1)Q] 27§ VDEVZL E&HEl CH THZ|E| RAID-Z(raidz) T4
S ol EAAL.

# zpool create rzpool raidzl clt0d0 c2t0d0 c3t0d0 raidzl cltld0 c2tld0 c3tldo

m RAIDZ-2 742 H @& Hl0[E 7H8d S AlSotH, RAID-Z2t H|5t dsS
Al SELICE £ RAID-Z == HEF 0]2{0f| B|3H 25| eFedel MTTDL(Mean
Time To Data Loss)2 AlSELICH 67H2] LA (4+2)0f 0|F Ii2|E| RAID-
Z(raidz2) T+ & PHELIC

# zpool create rzpool raidz2 cOtld0 cltld0 c4tld0 c5t1ld@ c6tld0 c7t1do
raidz2 c0t2d0 c1t2d0 c4t2d0 c5t2d0 c6t2d0 c7t2d

B RAIDZ-3 792 H£3 SS 2|tstetH, M 7Hel 23 235 A & U
8= Holt 7tEHS MS YL 97 TIAF(6+3)0M &S IH2|E| RAID-
Z(raidz3) 7348 2tsLIC

# zpool create rzpool raidz3 c0t0d0 c1t0d0 c2t0d0 c3t0d0 c4todo
c5t0d0 c6t0d0 c7t0d0 c8t0do

ES 015D, YEYD A1 457t LRI Z2, Bo| Y7} U I|2 SOt
JhEl 4 ASUICH HIEYT 62 M} ALHO R ClO[ES M I3t o
ot FeicE E5 22 2202 SAN HA|S AIRE 22 AAHS B

Bt ZAI BT YRS ABT 4 YD 2E B0/ F\7h unavaL A7} E 4 AgLICH

W ZFS7t 27| FHA| B|R7|E 2% = LA 02|07t s IHAIS BIRA| =4l oY

M

|23 FHAIE Ed=tsto] 4

= A dsh AlZHof B|A 4
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of2f|o[7t 7HE &2 BAIS 4= U= ER(BOD 2E), ZFS7t GO Y3

1 2EY 2 UES O RO of2f|0l0f S5E ZFS HYL Z(0[2 £= RAID-2)E T

E= A0l FELH.

S d

Oracle HIO|EH|0| A QE= B LS AEa & YES 15l E4AI=.

o
m 02T & E£= StEQ 0] RAIDE 20| AFS-ILICH
m RAID-Z 22 L2 2E 97| 4Y Fot0f HE=A| GELIC
m G|O[E{H|O|A 2|F 20| B0 21 YRS ArESI0] 22 JiE 23 ThsL T
m O}70[E 270] Chh 212 7iE 3 ThSL T

Oracle H|O|E{H|O|AE Q|5 ZFSE R 5t= 4| CHet AFM|SH L2 “Oracle Solaris 11.2
2 7ts 07 22 MM "9l “Oracle H|O|E{H|O| A0 TS ZFS ZH"S 225t A|
Q.

VirtualBoxOf|A] ZFS 2 ZA £ AL

m Virtual Boxz 7| 2422 7|2 &40 FHA| H|R7| BHS
LICE =, A28 SSO[LE SIEQI0 2F2| 2% H|0|E{7 &4 E 4= US LT
H A
o

m Virtual BoxOlM ZHA| BIR7|E AHE2Z 25t tHE
VBoxManage setextradata vm-name "VBoxInternal/Devices/type/0/LUN#n/Config/IgnoreFlush" 0
B vm-name - 7tk A|ARIO| 0|2
m type - ZEE2] FHOIN piix3ide(YLFHHQl IDE 7t HEELIE AESI= 49)
= ahci(SATA ZEEHE AESt= 32)
m n-CAT S
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2= 7|/MAT| &Y &350 2% 0|22 & 20| RAID-Z SECH HAELICH

HEo 27 33|

n SUIA 47| A5 BAS 2Is) HRELICH

B =2 S7A AT Bot HEOM 7|2 20| 2 20 253 AA| gt F CHHSE
Z|ASFREL CH

A7 ¥Bs2 %%M|9|E1 HEO| FHA| ¥ 2| E AtESt= 40| E5LICT

A3/ - +H2 F27F Us 0 2 RAID-Z 22 £232(Y L 2|2HT Al
2o 2af 2Lt

= 450| =&ILCE zpool status HS ALESIH & He 24 LHAI7|= st=S
O 2AIE AI2IRILICE. zpool status FHO|A 247+ E*IEIZI ote B fmdump EH
2 AHESI SIEYI0] LR E HA|SEHLE fmdump -ev BHS AHESH0 E0nE ZEE =
2ffotA| 42 st=RIN EES D& HEFLC

o o -g
£0| 71 21 940 Thel AIAS0] 4% LIS 7g$<o4| 2 0| M) B A5
0| 2f5Hel 4 ABLICE 715 M5 2312 Yo 4 AR T2 2L gial
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2 U IO AJAE 2710 1S 37 SER 0j2/3 B2HS DUEBLICH

B IO A|AE ZZ7H0] 2 B2 90% S 22sHA| =S ZFS FE L o 2+S AtE5ty
AL,

Z 234 BUEY

m 2[AGH1FA0 S H zpool status 2! fmdumpS AI25I0 22 58 2L EHEEHY
Cf

m Z[A5H 170 & M zpool status L fmdumpE AFESIH H|IS S 3 LUHE
Lt

H7|H 22 zpool scrubg A0 H0|E 2AE BAHIE AHELICH

m 2ujzt 20| Sal0|E7} s B, & TSl ATl UHE MefRLIC)

m CO|E Mg F22| E2I0|ET = B, & Hel A3y YE S gL ct

B 2= 2|7t S ASot=A] ISt ¥R|E nAotALL F SE/HE AEL=Z
Z0[7| Mo 2322 H;sHOF LICt.

E L= A2 27 DLIEZ - Of2 AHE CHZ zpool statusS AFEEL|CE fmdump &
= fndump -eVE AtESH AZ| ZE0|LE LF 7t YHH =R = SHlRfL Tt
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e B AY Y
m 2= 22 22 01 zpool status L fmdumpE AFESI0] B HUHE ZLE{Z L
Ct.
m BZF 22 3% F 28 2tHS 2 zpool status L fmdumpS ALESIO 2 AYUES
SUEYBC
f2|7F UNAVAIL EE=0FFLINEQLICE 2 2| S ALY 4= Ql= 89 (7t format
d 2200f| LIZEl=2] SQIBLICE A2|7t fornat 20 LIZEI| o AL ZFSOf HA|
&| 2] S LIC
£ 2|7} UNAVAIL EE= OFFLINEQ! A 2H2|0f| A ZF0l 7} EHASHHLE A0 & HZEO| 5l
Z1|EI°*71 L= 0I5 = T==T E’JE%EM Z2 7|EF SIEQIO 2|2 Qlst 2|0
MM AT 81% ALt
SIEQIO] 71 240 20| Ue A2 ZUTE|H L2[=F smtp-notify HH|AS
M5te 240 ZELICH ZtMIst 2 smf(5)Q smtp-notify(1M)Q] &2l of7fe4
ZE*% AZSMIAIR
J|2HoR U d2le RE AIZI0H ASOR U ES HHEUCE /etc/
aliases Hf°'01IH EZ AMEAAYo| thist B2l F7t5t8 CH32t H|sh ML 0|2
S 2 gyt
From noaccess@tardis.space.com Fri Jun 29 16:58:59 2012
Date: Fri, 29 Jun 2012 16:58:58 -0600 (MDT)
From: No Access User <noaccess@tardis.space.com>
Message-Id: <201206292258.95TMwwFL002753@tardis.space.com>
Subject: Fault Management Event: tardis:ZFS-8000-8A
To: root@tardis.central.com
Content-Length: 771
SUNW-MSG-ID: ZFS-8000-8A, TYPE: Fault, VER: 1, SEVERITY: Critical
EVENT-TIME: Fri Jun 29 16:58:58 MDT 2012
PLATFORM: ORCL,SPARC-T3-4, CSN: 1120BDRCCD, HOSTNAME: tardis
SOURCE: zfs-diagnosis, REV: 1.0
EVENT-ID: 76c2d1d1-4631-4220-dbbc-a3574blee807
DESC: A file or directory in pool 'pond' could not be read due to corrupt data.
AUTO-RESPONSE: No automated response will occur.
IMPACT: The file or directory is unavailable.
REC-ACTION: Use 'fmadm faulty' to provide a more detailed view of this event.
Run 'zpool status -xv' and examine the list of damaged files to determine what
has been affected. Please refer to the associated reference document at
http://support.oracle.com/msg/ZFS-8000-8A for the latest service procedures
and policies regarding this diagnosis.
AL 2 3E ZHERUCE zpool list HHI} zfs list BAS AFESI0] THY A
28 C|O[E{0| M AtESHE CIA3 A7|E 4 *'t”% SILICH ZFS AHARR2 A3 IS ALE
ot -/.*- O, zfs list HHLZ LIEE|Z] 9;5 2;!0 SO Z C|AT 7S AIRE £
SUCH zfs list -t 24 BHS ALESI0] AHMOIM A= HA3 SUS Al
E'—I Ct.
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m 8KB recordsize U 7| prinarycache gt AtZ3t0] 7|2 H|0|E{8 0|2 B0l jO|EfH
Ol/\ E‘”Ol |—O|E.'||A ]:[l.Ol Al/\E-”O |:||_|: L’ll:l'

B 7|2 recordsize & primarycache Zf2 AF25I0Y 7|2 H|O|E{H|0|A E0f| YA| GIO|EE

0151 E0]2 @7 TH AlARIS Al HLBLIC

B UZS AEOZ MAGID 7| £ recordsize 4f2} primarycacheS metadata® A 35}0]
r r IE Z0j| O}7t0|E 21 I A|AEIS OHSL|C}

LM LI 2 CS B E R SHAIR.
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ol Al AG Y gy

B Of= zpool list & zfs list FHS ALESt0] O A|AEH 37 7HEHE ZLIEHE R
CF 2l AHAl BEQl du L dfe 4 T A[AEIO|LE ARARO||AM A H[Ste S32H2 1245t
x| olooz A|. Op‘l D|.AIA|2

ANt LHE2 “ZFS 37 24| sl 27 [271]2 RS A2,

B zfs list -o space HHS AESIO] Ot A|AR S7HALES BAIRILICE

B 22 ALO[Of AHAkO| I A|AR Z7HS ALEE 4= AF U U E 125 ALESIHH
2ECoIH ME ZEE BAIZ = ASUICH
# zfs list -t all

. A|/\E-II° A—|;'(|%I-[H bEﬁE_O_| /var ]1|.Q=j A|AE-IIO| 2|-EO§ AHA-|E|7\|I:|} O| ]1|. | E-IIO”A—|
HE 2 oS HYSI0] L2 = ALO|0f| RE Z S ARESHA| =5 5l{oF gLt

B St fsstat HHS ARZSH0] ZFS Y A|AGIO| T 28 BA|E 4= UG LT f%
E Z|HO|Lt Tt A LB RHEE2 A5 20 %ﬁ'—lﬁf CHS OAI0AM = et
ol ZFS I A A" 212 Hof ELiCH
# 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 /

B HHA
=

B O A|AE| ALHARS H 5| CY
m QIE{I2I0|= 2H AT EQOj= /Y HWYS Na{otyAlL.
é% A

m HIOf HE SE flol RE
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B “ZFS B{A JiR” [293]
m “ZFS 2 B [293]
B ZFS OHY A|AE A [294]

ZFS HA 712

M2 ZFS 2 U It A|AE! 7]50] M2 =0 Solaris 2| AMM HSste &
Q& LTt zpool upgrade B= zfs upgradeS ALESH0] =
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S8 A &35t= Solaris OS
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zpool upgrade 2! zfs upgrade HE A0 Cf
£ [178] L “ZFS A4 & ¢20|E” [91]

ZFS & H#A

3_ _9_% “ZFS ]Il'oel AlAE-II O-I:,_E|o|

CtE EO|M= Oracle Solaris 22| A0|M XS 5= ZFS & HYW 252 20U,
H A Oracle Solaris 11 44

1 snv_36 27| ZFS A

2 snv_38 Ditto 25 (84! Ol C0|H)

3 snv_42 St AT0] Y 0|F T{2|E| RAID-Z

4 snv_62 zpool history

5 snv_62 gzip &= 2|2
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3 snv_77 CiaEAt T2 2 O AL D7 AH2HFUID)
4 snv_114 userquota 2! groupquota S5 dE

5 snv_137 AL £
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HSQ| 7|&
ACL
ACLE=E d&, 204
ACL A, 204
ACL &4 221, 204
aclinherit S& & &, 204
POSIXE2HZZE ACLt 2}0| &, 200
ZFS tjAE2|9] ACL
AMet 49, 207

ZFS THUO| A ACL AMS M (MM ZE BA| 2

5)
(o), 212

ZFS IO A ACL A¥(Compact 2E5)
Mg, 218

ZFS THUOf| A ACL A& (compact 2E)
(o), 219

ZFS IO M ACL HE (MM & HA| 2E)
Mg, 207

ZFS THUOJA Ches ACL S (MM HE HAl 2

<)

(), 211

ZFS THUO| M Bk ACL £ (MM ZE HEA| 2

g)
(©f), 208
ZFS IHUOf| A HE
A9, 205
ZFS T e| ACL
AtMiet 29F, 206
A, 199
MM A ATt 202
st= 7Y, 202
Al 4, 200
ACLSE 32 2t
aclinherit, 123
aclmode, 123
ACL 29, Solaris

ZFSQt 7|2 MY A|AEIQ| X}0[H, 21
aclinherit S& dH, 204
allocated S& ZE, 49, 68
altroot S5 dH, A%, 68
atime SE dE
49,123
autoreplace S ZH, MY 68
available SE2 4E
49,123
bootfs S= HE, A,
cachefile S& ZE, 4
canmount S2 ZE&E
49,124
AtMIst 24F, 134
capacity 55 JdH, 249, 68
casesensitivity S2 A&
AH 124
checksum S2 4 &
M9, 124
compression S2 ZHE
AH 124
compressratio = A&
M9, 125
copies S &
M9, 125
creation S2 HE&E
M9, 125
dedup SE ZE
M9, 125
dedupditto S=2 dE, M9, 68
dedupratio S=2 dE, A9, 68
delegation S5 A&, AR otgto 2 MH 226
delegation S=2 AE, M9, 68
devices SE ZE
M9, 125
dry run

68
H, 68
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ZFS & A £ 9t=7|(zpool create -n)
(odl), 45
dumpadm
2T &2 A, 110
EFl 20|12
ZFSet A% 28 30

49, 30

exec SE Z4E
A 125
failmode & HdHE, MH, 68
free SE 42, 4% 69
guid S5 A&, A%, 69
health S2 ZE, 4%, 69
listshares S5 A&, A&, 69
listsnapshots S& A2 AH 69
logbias 55 A&
A 126
mlslabel S& 4E
A 126
mounted S5 dE
A 126
mountpoint S8 dE
A 126
NFSv4 ACL
ACLSE &, 204
ACL &%, 204
ACL A4 =21, 204
POSIX E2iZE ACLI} 2t0|&, 200
2g
A 199
5441 27, 200
origin 6§ d&
A 127
POSIX SHZE ACL
A 200
primarycache S2 &
A 127
quota 55 ZE
A 127
RAID-Z
89,17
RAID-Z 74
(of), 38
JHEH E7| 34
chy mielel, 4%, 34
O|Z mie|gl, 4, 34
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2240|530
RAID-Z 718, T|A3 27}
(o), 49
read-only S& d&
M 128
recordsize S& Z&
M 128
ArMlet 49, 138
referenced S8 dE
M 128
refquota S& ZE&
M 128
refreservation S& Z&
M 128
reservation S& Z&
M 128
savecore
= 82 X, 110
secondarycache S& 4 &
ME 129
setuid S& 4&E
ME 129
shadow S& 4 &
ME 129
share.nfs S& 4&
ME 129
share.smb S& H &
ME 129
2, AtM|5], 138
size SE HE, AH 69
snapdir S& 4 &
ME 129
Solaris ACL
ACLSE 85, 204
ACL &, 204
ACL &= =211, 204
POSIX E2{ZE ACL2} 2t0[H, 200
A 2E
RCERE:
A g9, 200
sync S& 48
A3, 129
type S5 H&
A% 130
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Mt 49, 132
usedbychildren S& A2
A9, 130
usedbydataset S& A2
A9, 130
usedbyrefreservation & 42
A9, 130
usedbysnapshots S& A2
dd, 130
version S& 4E
dd, 130
version S2 ZE, A 69
volblocksize S&E ZE
49, 131
volsize S& A&
g, 131
AtM|st 49, 138
xattr S2 4=
9, 131
ZFS 3t AL
ZFSQt 7| Y A|ABIQ| 2[0|H, 19
IFS &= 4L
aclinherit, 123
aclmode, 123
atime, 123
available, 123
canmount, 124
Mt 49, 134
casesensitivity, 124
checksum, 124
compression, 124
compressratio, 125
copies, 125
creation, 125
dedup, 125
devices, 125
exec, 125
logbias, 126
mlslabel, 126
mounted, 126
mountpoint, 126
origin, 127
quota, 127
read-only, 128
recordsize, 128
AtM|st 49, 138

referenced, 128
refquota, 128
refreservation, 128
reservation, 128
secondarycache, 127, 129
settable, 133
setuid, 129
shadow, 129
share.nfs, 129
share.smb, 129
snapdir, 129
sync, 129
type, 130
used, 130
ArMlet 49, 132
usedbychildren, 130
usedbydataset, 130
usedbyrefreservation, 130
usedbysnapshots, 130
version, 130
volblocksize, 131
volsize, 131
ArMlet 49, 138
xattr, 131
zoned, 131
zoned S8 dHE
ArMlet 49, 244
AEA 57 HE
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